Forestfirst

nvesting in the power of trees

Environmental Impact Assessment (EIA) for Forest First’s Forestry Project in Puerto Carrefio-Vichada
(Colombia)



Table of Contents

TABIE OFf CONTENTES ...ttt sat e sb et e s et e e bt e e s it e e bt e e sbbesbeeessee e beeeabeesbeeenneenane i
LI ol T U TSR viii
LIST OF TaABIES ..ttt sttt e s bbbt sab e e bt e e ab e b et e he e e be e e na et e b et e bt e e b e e e neeeares i
1 EXECULIVE SUMMAIY .ciiiiiiiiiiiiiiiiiiic i e e ba e s ba e e e sbb e e sar e e e sana s
1.1 Concise project description
00 S R V7 o YN0 o oY [Tt SRS 23
00t T I o Tt ) o [ P 23
113 JUSHIFICATION ceeeeee et et e ane e s 26
1.1.4 Procedures, information collection, processing and analysis.........cccccceeieeieeiiiiieiee e 32
1.1.5  Study’s GENEIral CONTENT...ccueiiie et ee ettt e e e e e e et e e e s rte e e s tte e e eantaeeeensaeeesnsseeeannsaeesnnnens 35
1.2 (0] oY [=Tot 4177 S 36
O Y o 1= 1 ol @] o =T £ V7SR 36
1.3 V1= g Yoo o] To =4 PSS 38
1.4 Identification of project sponsors, operators and CONTractors......cccceeeecciiiiieeeeeecciieeee e 39
1.5 Baseline environmental CoNditioNs.......c..eeciiiiiriirienieeeeeee e s 40
1.6 Applicable environmental Standards ..........cccuiiiiciiee e e 40
1.7 Proposed mMitiGation MEASUIES ........uviiiiiiiiiieeiee ettt e e e e et e e e e e e e et e e e e e e e eesnbaaaeeeaeeeensraaeeeaaeann 42
1.8 Net environNmMeENtal IMPACES ....c.viiiieiie e e e e st e e s te e e e sata e e eesaeeesnnteeesnnseeesnnnees 42

2 Policy, Legal and Administrative Framework Error! Bookmark not defined.

2.1 Background Information Error! Bookmark not defined.

2.2 Applicable host country environmental and occupational safety and health laws and regulations
Error! Bookmark not defined.

2.2.1  Legal CONTEXL coouueieiiiiieeeiiee ettt st s rae e e s bee e e Error! Bookmark not defined.
2.3 Requirements of potential investors, lenders and insurers.................... Error! Bookmark not defined.

3 Description of the Project Error! Bookmark not defined.

3.1 Operation ......cccceeeeeeeccciieeeeeeeen, Error! Bookmark not defined.
3.1.1  NUISEIY STABE...uuuiieiiieeeeiieeeectee e eriee e e stre e e stre e e stteeeeestaeeesnnaeeessseeeanns Error! Bookmark not defined.
3.1.1.1 GEOrEfErENCING coueeieeeeee e s Error! Bookmark not defined.
3.0.0.2  TYPE Of NUISEIY ..ottt ettt Error! Bookmark not defined.
3.1.1.3 N ST QYA [ Y- [ USSP Error! Bookmark not defined.
3.1.1.4  GroWEN AraSs ..ceeiiieiiiiiieeiie ettt ettt Error! Bookmark not defined.
3.1.1.5  Annual NUISErY CAPACItY....ccuuiinuieiieiiieeeciiee ettt Error! Bookmark not defined.
3.1.1.6  Origin and seed certification ..........ccccceevvciieiviiee e Error! Bookmark not defined.
3.1.1.7 Pre-germinative treatment ............ccccooeeeiiiiiiiiiiiienieeee e Error! Bookmark not defined.
3.1.1.8  SUDSLIAtes ..ecocueeiiieiiiieieeeee e Error! Bookmark not defined.
3.1.1.9  lIrrigation systems to be used only in the nursery ...................... Error! Bookmark not defined.
3.1.1.10  Irrigation flOW.....c.eeeeeeiiee e Error! Bookmark not defined.



3.1.1.11 Identification of the main water sources..........ccccceeeeeerrrrennennnn. Error! Bookmark not defined.
3.1.1.12 Characteristics and volumes of inputs in operation stage ......... Error! Bookmark not defined.

3.1.1.13 Requirements for use, exploitation and affectation of Natural resourcesError! Bookmark not

defined.
3.1.1.14 Labor REQUIred.......cccccuueiiecieieeieee ettt et Error! Bookmark not defined.
3.2 FOrest COMPONENT ..ottt e e ee e e Error! Bookmark not defined.
3.2.1 Object of the Plantation.......cccceeeeiieeeecciie e e Error! Bookmark not defined.
3 N S - 0 =T I oY <T ol =SSR Error! Bookmark not defined.
3.2.3  Forest Establishment .......ccc.ooieiiiiiiiiniieeeee e, Error! Bookmark not defined.
3.23.1 Land preparation and adaptation ......cccccceevvieeeinniee e, Error! Bookmark not defined.
T A Yo 1V 1o Y-SR Error! Bookmark not defined.
3.2.4  Forest MaintenanCe.......cccveuereereenieeneeie et Error! Bookmark not defined.
3.24.1  Fertilization ...coceevieciieieeieeeeeeee e Error! Bookmark not defined.
3.242  Weed CONrol..ccoiiiiiiiieeee et Error! Bookmark not defined.
3.243 PrUNING ..ot e Error! Bookmark not defined.
3.2.4.4  Prevention and mitigation of forest fires........ccccceeevvverecveeenee. Error! Bookmark not defined.
3.2.45 Control and management of pests and diseases.........cccceeeneee. Error! Bookmark not defined.
3.2.4.6 PIanting Plan ..oo.eeeeiiiee e Error! Bookmark not defined.
3.2.4.7  Complementary WOrKS......ccccceevueeeeeirieeeiieeeesieeeesreeeeeenee e Error! Bookmark not defined.
3.24.8 Forest ReSEarch.........cooieieiiie it Error! Bookmark not defined.
3.2.4.9 Measures for forest monitoring and dynamics.......ccccccceveunen. Error! Bookmark not defined.
3.2.4.10 Products and by-products.........ccceeeecuiieeeiiieeeeniee e Error! Bookmark not defined.
4 Examination of Alternatives........coceeiiiiiiiiiiiieeeee e Error! Bookmark not defined.

5 Baseline Conditions in Area Potentially Affected by Project (“Project Area”).Error! Bookmark not defined.

5.1 Designation of project area perimeters ....ccccceevvvieeercieee e Error! Bookmark not defined.
5.1.1 Direct Influence Area (DIA) .......ooeiiiieeeeiiee e Error! Bookmark not defined.
5.1.2  Indirect Influence Area (IIA)......oeeeceeeeeeee e Error! Bookmark not defined.

5.2 Physical geography (climate, geology, topography) .....ccccccccvveeeevreennneen. Error! Bookmark not defined.
70 20 R € =Yoo 4V SRR Error! Bookmark not defined.

5.2.1.1 Revision of the Geological Information.........cccceeecvvvivcveeeinneenn. Error! Bookmark not defined.
5.2.1.2 Field EXPlOration .......ccooeiiiiiiiieeeeiec et Error! Bookmark not defined.
5.2.1.3 Analysis of REMOtE SENSOIS ....ccovcuviiiiiiieieriiee et Error! Bookmark not defined.
5.2.1.4  Geographical Information Systems and Preparation of the Thematic Cartography........ Error!

Bookmark not defined.

T A T T Y Y T o Y (o] YR Error! Bookmark not defined.
5.2.1.6  Geology of the Indirect Influence Area (II1A) .....ccceccvvveeeevreeennnee. Error! Bookmark not defined.

5.2.1.6.1 Regional GEOIOZY ....ccueeeeriiiiiriiee ittt Error! Bookmark not defined.
5.2.1.7  Geology of the Direct Influence Area (DIA).......ccccecveeeeevveeennee. Error! Bookmark not defined.



5.3

5.2.1.8 Geological EVOIULION .....cooviiiiiiiieicee e Error! Bookmark not defined.

5.2.2  GEOMOIPNOIOZY ..coiiiiiiiiiiie ettt Error! Bookmark not defined.
5.2.2.1 Analysis of the Processes EVolution .......ccccceevvviieiiniieeiniienenns Error! Bookmark not defined.
5.2.2.2 Evaluation of sliding threat or mass movements....................... Error! Bookmark not defined.
5.2.2.3 Revision of the geomorphologicdata........cccoceeeecieiiecieeecnen. Error! Bookmark not defined.
5.2.2.4 Field INSPECLION ...eiiiiiiiieeiies e Error! Bookmark not defined.
5.2.2.5  Analysis of ReMOtE SENSOIS ....ccuvveeeeiiieeeieee e Error! Bookmark not defined.
5.2.2.6  Geographica Information Systems and Preparation of the Thematic Cartography......... Error!

Bookmark not defined.
5.2.2.7 Morphogenetic Environments — Geomorphology (DIA) ............ Error! Bookmark not defined.

5.2.2.8 Geomorphological Units of Fluvial and Colluvial-alluvial Origin Error! Bookmark not defined.

5.2.3 SO0l ettt st Error! Bookmark not defined.
5.2.3.1 Regional Cartographic Units (HA) ......ccceceerveeeieesiieeireesieesieens Error! Bookmark not defined.
5.2.3.2 Local Cartographic Units (DIA) ....ceeeveeeeieeiiieeeieeeieeereessieeeiee s Error! Bookmark not defined.

5.2.4  Current Use of the SOil.......ccooieiiiiiiiiiiieee e, Error! Bookmark not defined.

5.2.5 Conflicts upon the Use of SOil.......cccceeeeiiiiicieeecieeeeeeee e Error! Bookmark not defined.

T2 ST & 1Yo [ o] o =Y SRR Error! Bookmark not defined.

5.2.6.1 Mainstreams (Lotic Systems) and Lentic Systems CharacterizationError!  Bookmark not
defined.

5.2.6.2 Drainage Patterns ....c.veecceeee et Error! Bookmark not defined.
5.2.6.3 POIULING SOUICES ..ceceviieeeiiee ettt eetee e e e e aree s Error! Bookmark not defined.
5.2.6.4  Water USE...uiiiiiiiiiiiiiiciie et Error! Bookmark not defined.
5.2.6.5  CoNflicts Of USE..cccuiriiriiriieniieieeeeeee e Error! Bookmark not defined.
5.2.6.6  Well iNVENTOrY...cuviieeiiee ettt Error! Bookmark not defined.
5.2.7  AtMOSPREIE oottt e s e et e e e e e e s raeeeeans Error! Bookmark not defined.
5.2.7.1  CHMAtE ceiriieiieeieeteeeeteeeseeieee et Error! Bookmark not defined.

Natural events history (earthquakes, floods, fires, storms, volcanic eruptions, etc.)Error! Bookmark

not defined.

5.4

Biological enVIiroNmMENT ......ciiiiiiiiiiiie e Error! Bookmark not defined.

541 FIOTa oot e Error! Bookmark not defined.
54.1.1 Secondary information ........cccceeecieiiiiiieien e Error! Bookmark not defined.
5.4.1.2 MeEthodoIOgY ......ueiiiiiiiiieiiee e e Error! Bookmark not defined.
5.4.1.3 Results of the sampling phase .......cccceeeveeiciiee e, Error! Bookmark not defined.
5.4.1.4 Results of the sampling phase .......ccccovviiiiiiiiiiniiiee e, Error! Bookmark not defined.
5.4.15 Analysis of characteristics.......ccoveveeiiiiieiiniee e Error! Bookmark not defined.
5,42 FAQUNA ceiiiiiii e Error! Bookmark not defined.
5.4.2.1 Secondary information ........cccceeecieiiiiiieien e Error! Bookmark not defined.
5.4.2.1.1 Herpetofauna......cccccceeeeeciiieeceieee et ee e e e Error! Bookmark not defined.



B5.4.2.0.2  BirdS oo Error! Bookmark not defined.

5.4.2.1.3  MammMalS .cccueevrieiiriinieneenieese e Error! Bookmark not defined.
5.4.2.2 MeEthodOoIOgY......uveeieiiii e e Error! Bookmark not defined.
5.4.2.2.1 Amphibian Herpetofauna ......cccccovvieiiniieiinniiiiieeecieees Error! Bookmark not defined.
5.4.2.2.2 Reptile herpetofauna.......cccceeeieeiiciee e Error! Bookmark not defined.
5.4.2.2.3  BirdS .cooceeiieniieiieieeeeeneeee e Error! Bookmark not defined.
54224 MamMmMalS ..coociiiiiiiiieiiieiieeseee e Error! Bookmark not defined.
5.4.2.3 Field phase results .......cocceveeiciee e Error! Bookmark not defined.
5.4.2.3.1 Amphibian herpetofauna.......ccccceevciieieiiiiicciee e Error! Bookmark not defined.
5.4.2.3.2 Reptile herpetofauna.......cccceeviiiiiciiiiniiiiiiiec e Error! Bookmark not defined.
5.4.2.3.3  BirdS .cooieiieniieieeiieeeeenee e Error! Bookmark not defined.
5.42.4  Mammals ...cocooiiiiiiiiiiiieneeeee e Error! Bookmark not defined.
5.4.2.5 Characterization Analysis......cccocveeiriiieiniiiic e Error! Bookmark not defined.
5.4.2.5.1 Herpetofauna......ccccocieiiiiiiiiniiiee ettt Error! Bookmark not defined.
5.4.2.5.2  BirdsS ..cooereeniieiieiieeeeeneee et Error! Bookmark not defined.
54.2.6 MaMMALS . s Error! Bookmark not defined.
5.5 HUumMan enviroNmMeNt .......cccuiiiiiiiiiiiiic e Error! Bookmark not defined.
5.5.1 Demographic COMPONENT......cceeeiiiieiiriiieeeniieeesiieeeerire e ssiee e sieee e Error! Bookmark not defined.
5.5.1.1  Area of Indirect InfluENCe ......c.eeeieiiiiiiiiiiii e, Error! Bookmark not defined.
5.5.1.1.1 Population StruCtUre........c.ceeeeiieeeciiee e Error! Bookmark not defined.
5.5.1.1.2 SISBEN Information for Puerto Carrefio ..........cceceeevvveenueennee. Error! Bookmark not defined.
5.5.1.1.3 Armed conflict victim population .........ccccceeviiiiniieeiniiennnnns Error! Bookmark not defined.
5.5.1.1.4 Ethnic population in the department of Vichada.................. Error! Bookmark not defined.

5.5.1.1.5 Demographic behavior Puerto Carrefio and department of VichadaError! Bookmark not

defined.
5.5.1.2  Area of Direct INflUENCE ....cc.eeriiiiieiiiiieeeeeeee Error! Bookmark not defined.
5.5.1.2.1  Population DYNamICS ......cc.eeerviuiieiriiiieeniieeenieeessieeeesiiee e Error! Bookmark not defined.
5.5.2  Cultural DIMENSION .....cccueiiuiiiiieeniiiesieesiie ettt Error! Bookmark not defined.
5.5.2.1  Area of Indirect InflueNCe ........coeveiiiiiiiiiiiieeee Error! Bookmark not defined.
5.5.2.1.1 Historical references and current structures...........ccceceeue. Error! Bookmark not defined.
5.5.2.1.2  Cultural references ......ccccoeeveevernenieneeneeneeeeeeeeeeniens Error! Bookmark not defined.
5.5.2.1.3 Appropriation of natural resources .........ccceeveeeircveeeniieeennns Error! Bookmark not defined.
5.5.2.2  Area of Direct INflUENCE ....ccvervieriieiiiieeeeces Error! Bookmark not defined.
5.5.2.2.1 La Venturosa Police Precinct ......ccccoceveeneeneenieiincieneenneens Error! Bookmark not defined.
5.5.2.2.2  Aceitico Police PrecinCt......cc.cccoeueenieiniiinieniiiesieeieeeee Error! Bookmark not defined.
5.5.2.3 Ethnic population - area of indirect influence ........cccccuveennee. Error! Bookmark not defined.



5.5.2.3.1 Morichalito indigenous community — Venturosa Police PrecinctError! Bookmark not

defined.

5.5.3  Organizational Political DIMension ........ccccecveeeiiieeeccceee e Error! Bookmark not defined.
5.5.3.1  Areaof indirect influence.........cccceeverviiiininenicceees Error! Bookmark not defined.
5.53.2  Areaof directinfluence.......cccooeieiiiiiiiiiiiiiicceeee Error! Bookmark not defined.
5.5.3.3  Case STUAIES c..eeiiiiiiiiiiieeeee e Error! Bookmark not defined.

5.5.4  Spatial CoMPONENT ....coiiiiiiiiiiiiee et e s Error! Bookmark not defined.
5.5.4.1  Areaof indirect influence.........ccocceeriiiiiiiiiiniiceeeee Error! Bookmark not defined.

5.5.4.1.1 Public Utilities in the Municipality of Puerto Carrefio........... Error! Bookmark not defined.
5.5.4.2  Area of Direct INflUENCE ......coovviiriiiiiiiiiiie e, Error! Bookmark not defined.
5.5.4.2.1 Public Utilities - La Venturosa Police Precinct ...........cc......... Error! Bookmark not defined.
5.5.4.3  Aceitico Police PrecinCt .......ccoeeveeneeninienecnecneeeceeeeeeeiens Error! Bookmark not defined.
5.5.4.3.1 Public UtilitieS......eevveeriiiiiecieeeeeee e Error! Bookmark not defined.

5.5.5 ECONOMIC DIMENSION .ccuviiuiiiiiiriiiriieiieieere e Error! Bookmark not defined.

5.5.5.1  Area of Indirect Influence ........coceeriiiiiiiiiiii e, Error! Bookmark not defined.
5.5.5.1.1 Orinoquia Region — General Diagnosis ......c.ccccvevrueeeeriuveeennns Error! Bookmark not defined.
5.5.5.2  Area of Direct INnflUENCE ....cc.eevvieiieriiiieeeeeeeee Error! Bookmark not defined.
5.5.5.2.1 Venturosa and Aceitico Police Precincts..........ccccceevveenueenne Error! Bookmark not defined.
5.5.5.2.2 Productive and technological processes.........cccceceeeeriuveeens Error! Bookmark not defined.

5.5.5.2.3 Commercial and Service Activities in Venturosa and AceiticoError! Bookmark not
defined.

5.5.5.2.4 Job market in Venturosa and Aceitico.......cccovvevereeeeennnneenn. Error! Bookmark not defined.

5.5.5.2.5 Private, public and/or community programs or projects scheduled or under way, whose
registration and knowledge of their characteristics is relevant to the development of the project......
.............................................................................................. Error! Bookmark not defined.

5.5.5.2.6 2016-2019 PDM Formulation - Aceitico Precinct ................. Error! Bookmark not defined.
5.5.5.2.7 2016-2019 PDM Formulation — Venturosa Precinct............. Error! Bookmark not defined.

5.5.5.2.8 Indigenous communities participating in the 2016-2019 PDMError! Bookmark not

defined.

5.6 12 g Vo Ko o 1TSS Error! Bookmark not defined.

Potential (Unmitigated) Environmental, Health and Safety Impacts............... Error! Bookmark not defined.
6.1 Impact Identification and Assessment .......cccceeevriieiiniieeeinieeeenee e Error! Bookmark not defined.
6.2 Sources and volumes of untreated airborne, liquid, and solid waste and potential impacts of
unmitigated discharge on the environment........cccccovvieeiiniieincee e, Error! Bookmark not defined.
6.3 Potential impacts on natural and biological resources...........cccccuveenneee. Error! Bookmark not defined.
6.4 Potential human imMPacts .......cccueeeeeciie e s Error! Bookmark not defined.
6.5 Potential occupational health and safety hazards..........cccooveeirniiennnnnee. Error! Bookmark not defined.
6.6 Potential for major safety and health hazards beyond the workplace...Error! Bookmark not defined.

6.6.1  RiSK ANAIYSIS.ciiiuiiiiiiieieiiie et s Error! Bookmark not defined.



7 Proposed Environmental Prevention and Mitigation Measures (including a thorough discussion of
alternatives and justifications for measures selected).......ccccceeveveieeccieeincieee i, Error! Bookmark not defined.
7.1 Waste minimization MeasUres........ccccviviiiiiiciiiiees e Error! Bookmark not defined.
7.2 Waste treatment and disposal Measures ..........cccceevvveeeeecveeescveee s, Error! Bookmark not defined.
7.2.1  Waste water management specifications ........ccccoceeeeviieiiniieeninneenn. Error! Bookmark not defined.
7.2.2  Specifications for the management of non-dangerous solid waste ...Error! Bookmark not defined.
7.2.3 Specifications for the management of dangerous waste.................... Error! Bookmark not defined.
7.2.4 Specifications for preventing and controlling pollution by chemicals and fuelsError! Bookmark
not defined.
7.3 Natural resource management (e.g. sustainable management of biological resources and protection
of endangered species and their habitats).......ccccocevivieiiieiiiecc e Error! Bookmark not defined.
7.3.1 Efficient use of water specification.........ccccceeeeeeeiiiiieeccie e Error! Bookmark not defined.
7.3.2  Soil management specification........cccceeecieeieiiee e Error! Bookmark not defined.
7.3.3  Fauna wildlife management specifications.........cccccceevviieeiniieeniniennn. Error! Bookmark not defined.
7.3.4  Flora wildlife management specifications .........cccccceeevcvieeecieee s, Error! Bookmark not defined.
7.3.5 Specifications for comprehensive pest and disease management.....Error! Bookmark not defined.
7.3.6  Forest fire management specifications .......c.ccccevvieiiniieeinicieeiienn, Error! Bookmark not defined.
7.3.7 Forestry exploitation management specification .........cccccevcveerinnenn. Error! Bookmark not defined.
7.4 Mitigation of human impacts: compensation, training, etc.................... Error! Bookmark not defined.
7.4.1 Specifications for managing socioeconomic and socio-environmental impacts caused by the
o] e Y=ot SRR Error! Bookmark not defined.
7.4.2  Specifications for handling, dealing with and resolving complaints...Error! Bookmark not defined.
7.5 Occupational safety and health measures........ccccceeeviveeecciee e, Error! Bookmark not defined.
7.5.1 Project personnel labor wellbeing specification...........cccceevcvveeenneenn. Error! Bookmark not defined.
7.5.2 Specifications for the management and transportation of materials and equipment............. Error!
Bookmark not defined.
7.6 Major hazard prevention and emergency response.......cccoccceeeervveennnenn Error! Bookmark not defined.
8 Projected Net Environmental Impacts (Post-mitigation).......ccccccccvvveeeciverennnen. Error! Bookmark not defined.
8.1 Physical impacts (e.g. topography, ground and surface water supply, soil conservation)........... Error!

Bookmark not defined.

8.2 Biological impacts (flora, fauna and related habitat with particular attention to threatened and
endangered species; natural resources, e.g. primary forests, coral reefs, mangroves, etc.)Error!  Bookmark
not defined.

8.3 Net discharges of airborne, liquid and solid wastes and resulting ambient impacts as compared to
applicable host country, World Bank and other relevant regulatory standards and guidelines................ Error!
Bookmark not defined.

8.4 Net exposures by workers to safety and health hazards........................ Error! Bookmark not defined.
8.5 Net potential for major hazards.........ccecceeeeciieececiee e Error! Bookmark not defined.
8.6 Consistency with applicable international agreements.........ccccceeevuneenn. Error! Bookmark not defined.

Environmental Management and Monitoring Plan ..........ccccccceevvieeeeecinee e, Error! Bookmark not defined.

9.1 Applicable Regulatory Standards and Guidelines Error! Bookmark not defined.

9.1.1 Host country laws and regulations .........ccccceeeueeeiviieeecceee e Error! Bookmark not defined.

vi



9.1.1.1 Legal CONEXL..ccuiiiiiiiiie ettt Error! Bookmark not defined.

9.1.2 Sponsor, investor, lender and insurance requirements .........cccoc..c.... Error! Bookmark not defined.
9.1.3  International agreemeNnts .....cccccveeiiiieeeeciee et Error! Bookmark not defined.
9.2 Environmental Management MEasuUres........cuveeeeceveeercieeeesiveeeesenee e Error! Bookmark not defined.
9.2.1 Abiotic Component Management Program (MCA) .........cccecevveernneenn. Error! Bookmark not defined.
9.2.1.1 Efficient use of water specification........ccccecccvveeevcceeecceee e, Error! Bookmark not defined.
9.2.1.2 Waste water management specifications.......c.ccccevvcveeeiiiiennnns Error! Bookmark not defined.

9.2.1.3  Specifications for the management of non-dangerous solid wasteError!  Bookmark not
defined.

9.2.1.4  Specifications for the management of dangerous waste .......... Error! Bookmark not defined.

9.2.1.5  Specifications for preventing and controlling pollution by chemicals and fuels.............. Error!
Bookmark not defined.

9.2.1.6  Specifications for the management of atmospheric emissions and noise.Error! ~ Bookmark
not defined.

9.2.1.7 Soil management specification .........occeeveriieiiniiiiinieee Error! Bookmark not defined.

9.2.1.8  Specifications for the management and transportation of materials and equipment.... Error!
Bookmark not defined.

9.2.1.9 Dismantlement and abandonment program specification........ Error! Bookmark not defined.
9.2.2 Biotic Component Management Program (MCB)........ccccecvveviveeunenne. Error! Bookmark not defined.
9.2.2.1 Fauna wildlife management specifications..........ccccceecvveeenneenn. Error! Bookmark not defined.
9.2.2.2 Flora wildlife management specifications ........c..cccceeecvveeenneenn. Error! Bookmark not defined.

9.2.2.3 Specifications for comprehensive pest and disease managementError! Bookmark not
defined.

9.2.2.4 Forest fire management specifications........cccccevviveiinciieninnennn. Error! Bookmark not defined.
9.2.25 Forestry exploitation management specification ...................... Error! Bookmark not defined.
9.2.3  Socio-Economic Component Management Program .........cccccceeeeeenn. Error! Bookmark not defined.
9.2.3.1 Project personnel labor wellbeing specification............cccouuee... Error! Bookmark not defined.

9.2.3.2  Specifications for managing socioeconomic and socio-environmental impacts caused by the
o] {0 T[T AR OO UPP T UUPPPPPPPPRRR Error! Bookmark not defined.

9.2.3.3  Specifications for handling, dealing with and resolving complaints.Error! Bookmark not
defined.

9.2.4 Specification for Environmental Management Plan with Information on Total Implementation

FIBUIE ettt e e e et e e e et e e e et e e e e s aba e e e entaeesateeeennnreeeannees Error! Bookmark not defined.

9.3 Monitoring and reporting proCedures ..........cceeeeecveeeecieeesreeeeeeee e Error! Bookmark not defined.
9.3.1 Parameters to be monitored ..........ccceeeeciiiicciee e Error! Bookmark not defined.
9.3.1.1 Follow-up and monitoring program.........ccceccueeeeecveeeecveeessnneennn Error! Bookmark not defined.

O B @0 [ [ [ o FO PR Error! Bookmark not defined.
I R Y T 0= T Lol LSS Error! Bookmark not defined.
11.1 Permits issued and pending from environmental authorities ................ Error! Bookmark not defined.
11.2  AUuthor information .......ccceee i Error! Bookmark not defined.

vii



11.3 Record of meetings held as part of EIA, including public hearings and consultations with government

and NON-ZOVErNMENTAl.....c..eeiiiiiie e rree e e eeeeaes Error! Bookmark not defined.
114 Reference bibliography .......coooviiiiiiiiiii e Error! Bookmark not defined.
115 Technical data not included in teXt........ccccevriieiiiiiiieiieeee e Error! Bookmark not defined.

List of Attachments Error! Bookmark not defined.

DOCUMENT ittt e e s e e s na e e e snaee s Error! Bookmark not defined.
ATEACHMENTS .o Error! Bookmark not defined.
ENVironmental PErmits ......cooveiieriireieeeeseeeeeee e e Error! Bookmark not defined.
Orinoquia FOrest DOCUMENTS. .....couuiiiiieei ettt et e e e e e e eeaeeeas Error! Bookmark not defined.

viii



List of Figures

Figure 1: JIffy PeIIELS .ooe et Error! Bookmark not defined.
Figure 2: Nursery benches, location of planted pellets........cccccoveeeeceeiiiceeeeccieeens Error! Bookmark not defined.
Figure 3: Forest nursery of the Orinoquia- San Cristobal Seedlings of Acacia MangiumError! Bookmark not
defined.

Figure 4: Forest Greenhouse of the Orinoquia-San Cristdbal Estate.........cccoecvveennee Error! Bookmark not defined.

Figure 5: Supply nursery Toro | site to which Forestal is the Orinoquia Provides Forest ServicesError! Bookmark
not defined.

Figure 6: Permanent nursery area located in San Cristébal ........ccoccceeiiiieeiniiennns Error! Bookmark not defined.
Figure 7: Jiffy-7® FOrest Pellets.......oviiuiiei ettt eee e Error! Bookmark not defined.
Figure 8: Physical map of the department of Vichada IGAC..........cccceevvveeeecieenns Error! Bookmark not defined.
Figure 9: Acacia MangiUm .......cooociiiiiiiee ettt e et e e sate e e s reae e e e saaeeeenes Error! Bookmark not defined.
Figure 10: EUCAlyptus Pellita......cccccuiiieciiee et e e e e e Error! Bookmark not defined.
Figure 11: Dimensions and distribution of the outdoor nursery........ccccocceeiviiennnns Error! Bookmark not defined.
Figure 12: Dimensions and distribution of the greenhouse Error! Bookmark not defined.
Figure 13: Example of outdoor nursery banks..........cccccoeeeeeiiiiiieeeeenennns Error! Bookmark not defined.
Figure 14: Example of greenhouse nursery banks Error! Bookmark not defined.
Figure 15: Dimensions and distribution of the transitional nursery located at Toro |Error! Bookmark not
defined.

Figure 16: Example of the Toro | transitional nursery banks...........ccccceevevveeieiieenns Error! Bookmark not defined.
Figure 17: Pellet size during the plantation development process .........cccccevvuveeennne Error! Bookmark not defined.
Figure 18: Roots expand freely with the Pellets........ccccvviiiiiniiiiiniiii e Error! Bookmark not defined.
Figure 19: Sediment filter for the irrigation system ........ccccevvviiiiiniiiiiiiieieees Error! Bookmark not defined.
Figure 20: Irrigation System (left) and Fertigation (Right)........ccceeveieiiiiieeiicieeens Error! Bookmark not defined.
Figure 21: Silvicultural DiSCIPIINES ....ccccuvieeeiiieeceie e e e Error! Bookmark not defined.
Figure 22: First implement pass, hydraulic €cCentricC .......cccceeeecveeiecceee e Error! Bookmark not defined.
Figure 23: Scissors performing training pruning........ccccceeevveeeecieeeecceeesceee e Error! Bookmark not defined.
Figure 24: Fire control plan organogram...........ccccuueeeee... Error! Bookmark not defined.
Figure 25: Variables to consider in the fire calculator Error! Bookmark not defined.
Figure 26: Board located in the field- Fire calculator ....... Error! Bookmark not defined.
Figure 27: Example of field fire calculator.........oceiiviiiiiiiiiie e Error! Bookmark not defined.
Figure 28: Fuel storage tank of the Forestry project of the Orinoquia..................... Error! Bookmark not defined.
Figure 29: Schematic illustration of plot distribution in methods Chain and circular weftError! Bookmark not
defined.

Figure 30: Influence of the stand shape on the sample distribution....................... Error! Bookmark not defined.
Figure 31: Quality list fOrmat.....coocuiiiiiieiieee e Error! Bookmark not defined.
Figure 32: Area A having Direct and Indirect Influence. ......ccccocveeiriiiiiiiiieniniieenns Error! Bookmark not defined.
Figure 33: Area B having Direct and Indirect Influence. ......ccccocveeiriiiiiiiiieeinnieeenns Error! Bookmark not defined.
Figure 34: Area C having Direct and Indirect Influence. ... Error! Bookmark not defined.
Figure 35: Colombian Lands Map. .......ccccceevveeevcieeeennennn. Error! Bookmark not defined.
Figure 36: Rocky Unit at the Left Bank of the Bita River... Error! Bookmark not defined.
Figure 37: Rocky Unit at the Left Bank of the Bita River.......cccccccveveeeeiiiiee e Error! Bookmark not defined.
Figure 38: Altered Ferruginous Crust at the Bita RiVer........cccovvieiiiiiieiiiiiee s Error! Bookmark not defined.
Figure 39: Photograph of Yellow Sand Flat Lands, with non-consolidated sediments.Error! Bookmark  not
defined.

Figure 40: Meta River FIOod Plain.......ccueiiiiiee st eee e e Error! Bookmark not defined.
Figure 41: Geological Map Of Ar€a A .......cooeiieeiiiie ettt e e Error! Bookmark not defined.
Figure 42: Geological Map 0f Area B. .......cccuveiiiiiiii ettt eee e e e Error! Bookmark not defined.
Figure 43: Geological Map 0f Area C.......ooocuvieiieiiie e eeree e esee e e Error! Bookmark not defined.
Figure 44: San Cristébal Premise, Geological Units Qca, QCf ......cccoeeeeiriieeeiniieennns Error! Bookmark not defined.
Figure 45: El Paraiso | Premise, Geological Units Qp, Qcf.......cccoeviriiieiiniieeiniieens Error! Bookmark not defined.
Figure 46: Cuernavaca Premise, Geological Units Qp, Qcf......ccccceeuueee. Error! Bookmark not defined.
Figure 47: Malvinas Premise, Geological Units (Qll) Error! Bookmark not defined.
Figure 48: Prmise Cuernavaca, Geological Units Qll Error! Bookmark not defined.




Figure 49: Zone A GEOMOIPHOIOZY ...ccouviiiiiiiiiiiiie et Error! Bookmark not defined.
Figure 50: Zone B GEOMOIPNOIOY ...cccuvvieieiiieeeciie ettt etee e re e e e e Error! Bookmark not defined.
Figure 51: Zone C GEOMOIPNOIOZY ...cccveieeiiiiee ettt ettt estee e e e e Error! Bookmark not defined.
Figure 52: San Cristébal Premise, Alluvial Plain or Plateau Associated with the Meta RiverError! Bookmark not
defined.

Figure 53: La Josa Plateau or Current Alluvial Plain Associated to the Meta River. .Error! Bookmark not defined.
Figure 54: El Barajuste Premise, Current Alluvial Plateau associated with the Meta RiverError! Bookmark not
defined.

Figure 55: Soil of San Cristobal Premise ........ceeviieiirciiie et siee e e Error! Bookmark not defined.
Figure 56: Soil of the Malvinas Premise..........cecccieiieciieesiieee e eeeee e ssvee e eee e Error! Bookmark not defined.
Figure 57: Soil of the Hato NUEVO PremiSe.......cccvviieceieeeiiiieeeciiee e seee e aee e Error! Bookmark not defined.
Figure 58: Soil of El Barajuste PremiSe ........ceeeeeeiveeieciieeeiieeeeeireeesieee e ssveeeesinee e Error! Bookmark not defined.
Figure 59: Garza Morena’s SOil.......ui it Error! Bookmark not defined.
Figure 60: Puerto Carrefio EOT Map — Conflict upon the Use of Soil ........cccecuvenne Error! Bookmark not defined.
Figure 61: Graph: Monthly-Annual Mean Value —E. ACeitiCo......ccceccueeirvieeeiniiieenns Error! Bookmark not defined.
Figure 62: Graph: Monthly Annual Mean Values —E. Patevacal .........cccocveeiniieennns Error! Bookmark not defined.

Figure 63: Number of species recorded on the Colombian Orinoquia (by sub-basin).Error! Bookmark not
defined.

Figure 64: Number of families registered by order (Colombian Orinoquia)............. Error! Bookmark not defined.
Figure 65: Number of species registered by family (Colombian Orinoquia). ........... Error! Bookmark not defined.
Figure 66: Collection of botanic samples during floristic inventory. .......cccccoevveene Error! Bookmark not defined.
Figure 67: Hook Fishing (Locality: Hato NUEVO)......cccceevuiievieeeriiieie e Error! Bookmark not defined.
Figure 68: Aquarium Fish Net (Locality: Tierradentro) ..........ccceeeeeevcvvevceeesveeseeenne Error! Bookmark not defined.
Figure 69: Placing the Agallera Net (Locality: Tierradentro) .......ccceceveeeevvveeeecneeens Error! Bookmark not defined.
Figure 70: Fishing-throwing net (Locality: Base mono). ........ccccceeeecveeeicrveeescveeennns Error! Bookmark not defined.

Figure 71: Handling of specimens using the Ziploc type bags (Locality: Tierradentro).Error!  Bookmark  not
defined.

Figure 72: Location of sampled points in the study area......ccccccceeeveieeiinciieeiniieennnns Error! Bookmark not defined.
Figure 73: Morphological type of species at the PUJ ichthyology laboratory .......... Error! Bookmark not defined.
Figure 74: Separation of species (Serrasalmidae family)........cccoccvevvievieeniieeneennne Error! Bookmark not defined.
Figure 75: Lots of Collected SPECIES .......evivvvieeeeciie ettt e e e e e Error! Bookmark not defined.

Figure 76: Specific richness of fish orders present in the study area in relation to the number of families.. Error!
Bookmark not defined.

Figure 77: Specific richness for each family of fishes in relation to the number of species found. ............... Error!
Bookmark not defined.

Figure 78: Diversity of species recorded in each locality.....ccccocceeiriiieiiniieeiniiennnnns Error! Bookmark not defined.
Figure 79: Curve of accumulation of species recorded upon the study area........... Error! Bookmark not defined.
Figure 80: Hook fishing at the Muco river (SC-02).......cccceevevevieerieeiieeree e Error! Bookmark not defined.
Figure 81: Hook fishing at the Muco river meander (SC-05). ......cccccovveeivvveeencieeenns Error! Bookmark not defined.

Figure 82: Specific richness of species in each sampled environment: Locality of San Cristobal.Error! Bookmark
not defined.

Figure 83: Gallery Forest Spout (HN-01).......cccceeviririiiiieeee e e e eseeeeiee e Error! Bookmark not defined.
Figure 84: Gallery Forest Spout + morichal (HN-02). ........cccceeeeiiiiieciiee e, Error! Bookmark not defined.
Figure 85: Meta river meander (HN-03). ......ccccevrirriieiiieeree e esee e eseeesree e Error! Bookmark not defined.
Figure 86: Hook fishing at the Meta river meander. HN-03. .......c.ccccceiiviieeinnieennnns Error! Bookmark not defined.

Figure 87: Specific richness of species in each sampled environment: Hato Nuevo Locality.Error! Bookmark not
defined.

Figure 88: Bita RIVEr (TA-03). ...ccieiciieieiieeeiieeeeeiteeeeie e e ssre e e e stre e e snre e e srnneeeessseeeanns Error! Bookmark not defined.
Figure 89: Flooded Savannah - Bita River (TA-04). .....ccoeeveieeeeeiiee e e evee e Error! Bookmark not defined.
Figure 90: Hook fishing sessions supported by local fishermen (TA-03). ................. Error! Bookmark not defined.

Figure 91: Specific richness of species at each sampled environment (Locality: Tierra Adentro).Error! Bookmark
not defined.

Figure 92: CV-01 Sampling POINT .....ccoccuiieiiiiiee et tee e s e e e Error! Bookmark not defined.
Figure 93: Trawl at sample point CV- Error! Bookmark not defined.
Figure 94: Determination of drainage patterns in the AID and All of the project....Error! Bookmark not defined.
Figure 95: Subdendritic drainage pattern.......cccccovieciee e Error! Bookmark not defined.




Figure 96: Physicochemical characterization of water resources 1 — Laboratory ReportError! Bookmark not
defined.

Figure 97: Physicochemical characterization of water resources 2 — Laboratory ReportError! Bookmark not
defined.

Figure 98: Graph of the mean annual total precipitation values (mms) for the three stations analyzed. ..... Error!
Bookmark not defined.

Figure 99: Graph: Total precipitation annual mean values (mms) — Aceitico StationError! Bookmark not
defined.

Figure 100: Graph: Total precipitation annual mean values (mms) — Patevacal StationError!  Bookmark not
defined.

Figure 101: Graph: Total precipitation annual mean values (mms) - Puerto Carrefio Airport Station........... Error!
Bookmark not defined.

Figure 102: Graph of the average annual temperature values (2C) Puerto Carrefio AirportError! Bookmark not
defined.

Figure 103: Graph of annual average solar brightness values (2C) Puerto Carrefio AirportError! Bookmark not
defined.

Figure 104: Graph of the mean annual Relative Humidity values (2C) Apto Pto CarrefioError! Bookmark not
defined.

Figure 105: Puerto Carrefio Airport Wind ROSE.......ccccuvveiiiieeeeciieeeccieeeccieeeeeieee e Error! Bookmark not defined.
Figure 106: Graph of annual mean evaporation values (mms) Puerto Carrefio AirportError!  Bookmark not
defined.

Figure 107: Most representative families at the Orinoquia Platform in the department of Vichada............ Error!
Bookmark not defined.

Figure 108: Most representative genres in the Orinoqués River in the department of Vichada.Error! Bookmark
not defined.

Figure 109: Most representative families in the department of Vichada. ............... Error! Bookmark not defined.
Figure 110: Most representative families in the department of Vichada. ............... Error! Bookmark not defined.
Figure 111: Most representative genres at El Tuparro Park........cccecceeeivcieeiniiennnns Error! Bookmark not defined.

Figure 112: Number of vegetation collections by Institutions (municipality of Puerto Carrefio).Error! Bookmark
not defined.
Figure 113: Number of vegetation collections by COL family in Puerto Carrefio.....Error! Bookmark not defined.

Figure 114: Number of vegetation species per COL family in Puerto Carrefo......... Error! Bookmark not defined.
Figure 115: Number of vegetation collections per family of the Universidad Distrital Francisco José de Caldas in
V=T o N O T =T o o T PRSPPI PPPRO Error! Bookmark not defined.

Figure 116: Number of vegetation species per family at the UDBC in Puerto Carrefio.Error!  Bookmark not
defined.
Figure 117: Number of vegetation collections by family of the COAH in Puerto Carrefo.Error! Bookmark not
defined.
Figure 118: Number of vegetation species per family of the COAH in Puerto Carrefio.Error!  Bookmark not
defined.

Figure 119: Sample plots shape and size (for forests). ......cocevervieeirccieeeiiciee e Error! Bookmark not defined.
Figure 120: Measurement of attributes (inventoried individuals). ........ccccccvvevueennee. Error! Bookmark not defined.
Figure 121: Forest inventory digital form used to register the taxa sampling by plot upon polygons of the
Orinoquia Forestry (Vichada).......ccceecueiiiieiiieciie et sree st e st e s e snee e Error! Bookmark not defined.
Figure 122: Marking of individuals sampled during inventory ........ccccccovceeeiniieenns Error! Bookmark not defined.
Figure 123: Registration of location points with a GPS navigator...........cccceceeevveennes Error! Bookmark not defined.

Figure 124: Collection of botanical samples during the development of the floristic inventory.Error! Bookmark
not defined.

Figure 125: Location of the flora sampling Units. ......ccccceeeieeeccii e, Error! Bookmark not defined.
Figure 126: Location of the flora sampling units. ........cccoevveeiviiieennnenn. Error! Bookmark not defined.
Figure 127: Absolute abundance per gender in gallery Forest............... Error! Bookmark not defined.

Figure 128: Relative abundance in gallery FOrest........cccvvuiiiiniieiiniieei e eniee s Error! Bookmark not defined.
Figure 129: Relative frequency in gallery FOrest. ......cooocvivieeeriieeecceeeecieee e Error! Bookmark not defined.
Figure 130: Frequency histogram for gallery FOrest.........ccooeveevierircieeecvceeeeecieeens Error! Bookmark not defined.
Figure 131: Relative dominance in gallery FOrest.........cccoovueericiieiecceeesceeeeeiee s Error! Bookmark not defined.
Figure 132: Importance value index in gallery forest. .......ccccceeeieiiecieeecvciee e Error! Bookmark not defined.
Figure 133: Degree of aggregation in gallery forest. .......ooccevviiieiiniieiiniieeinieees Error! Bookmark not defined.

Xi



Figure 134
Figure 135:
Figure 136:
Figure 137:
Figure 138:
Figure 139:
Figure 140:
Figure 141.:
Figure 142:
Figure 143:
Figure 144.
Figure 145:
Figure 146:
Figure 147:
Figure 148:
Figure 149:
Figure 150:
Figure 151:
Figure 152:

Sociological position in gallery forest. .......ccccevciiiiniiieiniiiecie e, Error! Bookmark not defined.
Ogawa Dispersion diagram for gallery forest. ..................... Error! Bookmark not defined.

Structural vegetable profile for gallery forest. .................... Error! Bookmark not defined.
Altimetric distribution in gallery forest.........ccceeevviivcieeecciee e, Error! Bookmark not defined.
Diameter distribution in gallery forest. .......cccceeveiiiivciiee e Error! Bookmark not defined.
Basal area and volumen by species in gallery forest. ........cccceeveiveenneee. Error! Bookmark not defined.
Relative abundance of pole stands in gallery forest......cccccccevveiveennnnee. Error! Bookmark not defined.
Relative abundance of saplings in gallery forest. .......cccccevvieiiniinirnnnen. Error! Bookmark not defined.
Relative frequency of pole stands in gallery forest. ......cccoccvevevriveennnnne. Error! Bookmark not defined.
Relative frequency of saplings in gallery forest........cccccceevciieeeccinennnnnee. Error! Bookmark not defined.
Absolute abundance per family in Morichal...........cccoeeeeiiiieciieecnee. Error! Bookmark not defined.
Absolute abundance by gender in Morichal..........cccccceeeiiieeceee e, Error! Bookmark not defined.
Relative abundance in Morichal. ........oocciviiiiiiiniiiiieee e, Error! Bookmark not defined.
Relative frequency in Morichal...................... Error! Bookmark not defined.

Frequency histogram for Morichal. ............... Error! Bookmark not defined.
Relative dominance in Morichal. ................... Error! Bookmark not defined.
Importance value index in Morichal........cccccvveeeciiii e, Error! Bookmark not defined.
Degree of aggregation in Morichal..........cccocvieeeciiii e Error! Bookmark not defined.
Collection of botanical samples during the development of the floristic inventory.Error! Bookmark

not defined.

Figure 153:
Figure 154
Figure 155:
Figure 156:
Figure 157:
Figure 158:
Figure 159:
Figure 160:
Figure 161:
Figure 162:
Figure 163:
Figure 164:
Figure 165:
Figure 166:
Figure 167:
Figure 168:
Figure 169:
Figure 170:
Figure 171:
Figure 172:
Figure 173:
Figure 174
Figure 175:
Figure 176:
Figure 177:
Figure 178:
Figure 179:
Figure 180:
Figure 181:
Figure 182:
Figure 183:
Figure 184
Figure 185:
Figure 186:
Figure 187:
Figure 188:
Figure 189:

Location of the flora sampling units. .......cceeveeiriiieiiniieieeeeee e, Error! Bookmark not defined.
Location of the flora sampling units. .......ccoeveeiiiiieiiniie e, Error! Bookmark not defined.
Absolute abundance per gender in gallery Forest.......cccocccevevvieeennnennn. Error! Bookmark not defined.
Relative abundance in gallery Forest.......ccccovveeeciiiiicciee e Error! Bookmark not defined.
Relative frequency in gallery Forest. ............. Error! Bookmark not defined.

Error! Bookmark not defined.
Error! Bookmark not defined.

Frequency histogram for gallery Forest.........
Relative dominance in gallery Forest.............

Importance value index in gallery forest. .......ccoevvieiinciiinnieeiciecee, Error! Bookmark not defined.
Degree of aggregation in gallery forest. ......ccccoovviieiiniiiinniieieiec e, Error! Bookmark not defined.
Sociological position in gallery forest. .......ccccvvciiiiniiieinniee e, Error! Bookmark not defined.
Ogawa Dispersion diagram for gallery forest. .......ccccveevevieeevcieeecneen. Error! Bookmark not defined.
Structural vegetable profile for gallery forest. ......cccovveveviveivcceeecnen. Error! Bookmark not defined.
Altimetric distribution in gallery forest.........ccceevviiivieeecccee e, Error! Bookmark not defined.
Diameter distribution in gallery forest. .......ccccceeeeiiiivcieee e Error! Bookmark not defined.
Basal area and volume by species in gallery forest. ......cccocceeevviieennnee. Error! Bookmark not defined.
Relative abundance of pole stands in gallery forest......cccccccevveivernnnnee. Error! Bookmark not defined.
Relative abundance of saplings in gallery forest. .......cccccovvieeiviiieennnen. Error! Bookmark not defined.

Error! Bookmark not defined.
Error! Bookmark not defined.
Error! Bookmark not defined.
Error! Bookmark not defined.

Relative frequency of pole stands in gallery forest. ............
Relative frequency of saplings in gallery forest...................
Absolute abundance per family in Morichal
Absolute abundance by gender in Morichal

Relative abundance in Morichal. ........oocoiiiiiiiiiniiiiceeeec e, Error! Bookmark not defined.
Relative frequency in Morichal........ccoociiiiiiiiiinii e Error! Bookmark not defined.
Frequency histogram for Morichal. ........cccoooiiiiiiiiiinieee e, Error! Bookmark not defined.
Relative dominance in Morichal. ........oociiiiiiiiiniiiiceeeeee e Error! Bookmark not defined.
Importance value index in Morichal........cccccoveevciiii e Error! Bookmark not defined.
Degree of aggregation in Morichal..........cccocveeeeciiiii v Error! Bookmark not defined.
Sociological Position in the Morichal.........ccccooeeiieeiiiieeccee e, Error! Bookmark not defined.
Ogawa’s dispersion diagram for the Palm Swamp. ............. Error! Bookmark not defined.

Error! Bookmark not defined.
Error! Bookmark not defined.

Vegetation structural profile of the Palm Swamp...............
Altimetric distribution for the Palm Swamp

Diametric distribution for the Palm Swamp. ......cccccvviiiiinniieinniieceee, Error! Bookmark not defined.
Basal area and volume per species for the Palm Swamp. ..................... Error! Bookmark not defined.
Relative abundance of pole trees in the Palm Swamp. ........cccccvvenneee. Error! Bookmark not defined.
Relative abundance of saplings in the Palm Swamp..........ccccceeevverneee. Error! Bookmark not defined.
Relative frequency of pole trees in the Palm Swamp........ccccceeevveeneee. Error! Bookmark not defined.
Relative frequency of saplings in the Palm Swamp. ......cccoecvevevrineennnen. Error! Bookmark not defined.

Xii



Figure 190: Number of records of amphibians and reptile species by institution, in the Colombian Orinoquia
[=T={To o PSSR Error! Bookmark not defined.
Figure 191: Number of species of amphibians by department in the Colombian Orinoquia region.............. Error!
Bookmark not defined.

Figure 192: Number of species of amphibians by Order in the Colombian Orinoquia region.Error! Bookmark not
defined.

Figure 193: Number of species of amphibians by Family in the Colombian Orinoquia region.Error! = Bookmark
not defined.

Figure 194: Number of species of reptiles by department in the Colombian Orinoquia region.Error! Bookmark
not defined.

Figure 195: Number of species of reptiles by Order in the Colombian Orinoquia region.Error! Bookmark not
defined.

Figure 196: Number of species of reptiles by Family in the Colombian Orinoquia region.Error! Bookmark not
defined.

Figure 197: Number of species present in bird lists for the departments of Arauca, Meta, Casanare and Vichada.
.................................................................................................................................. Error! Bookmark not defined.
Figure 198: Number of species by department according to databases and publications.Error! Bookmark not
defined.

Figure 199: Number of bird species by department according to the eBIRD platform (Cornell Lab of Ornithology
and the National Audubon Society). August 2017 iNQUIrY. ....ccccccveeeeecveeeecieee e Error! Bookmark not defined.
Figure 200: Number of bird species by order for the departments of Arauca, Casanare, Meta and Vichada.
.................................................................................................................................. Error! Bookmark not defined.
Figure 201: Number of bird species by family for the departments of Arauca, Casanare, Meta and Vichada.
.................................................................................................................................. Error! Bookmark not defined.
Figure 202: Representativity of species by order for the Colombian Orinoquia...... Error! Bookmark not defined.
Figure 203: Graphic of species richness of mammals by department...................... Error! Bookmark not defined.
Figure 204: Survey on canoe along the Banks of the Brita river searching for herpetofauna.Error! Bookmark not
defined.

Figure 205: Searching for herpetofauna in Palm Swamp-Grassland ecotones. ....... Error! Bookmark not defined.
Figure 206: Sampling points for herpetofauna in the property of Forestal de la Orinoquia.Error! Bookmark not
defined.

Figure 207: Identification of reptiles taken to the laboratory........ccccevvvveeiiinnnnnns Error! Bookmark not defined.
Figure 208: Ad libitum walks to search for day herpetofauna. .......ccccceevcvveeeeneenns Error! Bookmark not defined.
Figure 209: Identification of reptiles taken to the laboratory.......cccccceevvveeieciennns Error! Bookmark not defined.
Figure 210: Gallery forest. Photo by Nadezhda Bonilla. 2017 ........ccccceviviieeinniiennnns Error! Bookmark not defined.
Figure 211: Palm Swamp. Photo by Nadezhda Bonilla. 2017 .......cccccceiiviiieeiniiennnns Error! Bookmark not defined.

Figure 212: Map with sampling points. Landsat/Copernicus image. Google Earth. 2017Error! Bookmark not
defined.
Figure 213: Flooded covers due to the rainy season. Photo by Nadezhda Bonilla. 2017Error! Bookmark not
defined.
Figure 214: Placement of mist nets. Photo by Nadezhda Bonilla. 2017................... Error! Bookmark not defined.
Figure 215: Removal of an individual from the mist net. Photo by Yonathan Ordaz. 2017.Error! Bookmark not
defined.
Figure 216: Taking morphometric measurements. Photo by Yonathan Ordaz. 2017.Error! Bookmark not
defined.

Figure 217: Form used for bird capture sessions with mist nets. Photo by Nadezhda Bonilla. 2017............. Error!
Bookmark not defined.
Figure 218: Bird observation: Point count. Photo by Yonathan Ordaz. 2017........... Error! Bookmark not defined.

Figure 219: Bird observation: Transects and non-systematic observations. Photo by Nadezhda Bonilla. 2017
.................................................................................................................................. Error! Bookmark not defined.
Figure 220: Format in the field book for bird observation sessions. Photo by Nadezhda Bonilla. 2017........ Error!
Bookmark not defined.

Figure 221: Installed Sherman Trap and collected Zygodontomys specimen (Photo — Gabriel Pantoja Pefia, 2017)
.................................................................................................................................. Error! Bookmark not defined.
Figure 222: Installed Bushnell Camera Trap and marking of trees for recognition (Photo — Gabriel Pantoja Pefia,
0 7 SR Error! Bookmark not defined.

Xiii



Figure 223: Signs found on sites of Forest First — Footprints and removal of vegetation cover and soil in search
of food (Photo — Gabriel Pantoja-Pefia, 2017).....ccceeeeciieeicieeeeeeeeceee e Error! Bookmark not defined.
Figure 224: Installed mist nets (Photo — Edgar Bernal, 2017) .....cccccoeeeevvveeenciveeens Error! Bookmark not defined.
Figure 225: Trachycephalus venulosus found in the palm swamp (area 1 San Cristobal) on a palm leaf...... Error!
Bookmark not defined.

Figure 226: Scinax Kennedyi found in flooded grassland associated with the palm swamp (Area 2 Base mono)
.................................................................................................................................. Error! Bookmark not defined.
Figure 227: Families of amphibians recorded on lands of FFC -Vichada. ................. Error! Bookmark not defined.
Figure 228: Species accumulation curve in the 5 sampling points. .......cccccevviieennns Error! Bookmark not defined.
Figure 229: Chironius carinatus found in point 4 (Tierradentro), in floodable Forest.Error! Bookmark not
defined.

Figure 230: Anolis ortonnii found in point 3 (Hato nuevo), in riparian vegetation associated with grassland.
.................................................................................................................................. Error! Bookmark not defined.
Figure 231: Abundance by family of reptiles. .......ccooveviiiiiiiiir e Error! Bookmark not defined.
Figure 232: Species accumulation curve of reptiles in areas of FFC — Vichada ........ Error! Bookmark not defined.
Figure 233: Number of individuals and number of species per sampling point. BM: Base Mono; CV: Cuernavaca;
HN: Hato Nuevo; SC: San Cristébal; TA: Tierradentro. In-house production, 2017..Error! Bookmark not defined.
Figure 234: Tyrannus savana, male, perched. Migratory species. Photograph: Nadezhda Bonilla, 2017...... Error!
Bookmark not defined.

Figure 235: Riparia riparia, perched. Migratory species. Photograph: Nadezhda Bonilla, 2017.Error! Bookmark
not defined.

Figure 236: Catharus minimus, caught in mist net. Migratory species. Photograph: Nadezhda Bonilla, 2017.
.................................................................................................................................. Error! Bookmark not defined.
Figure 237: Number of individuals caught at each sampling point. BM: Base Mono; CV: Cuernavaca; HN: Hato
Nuevo; SC: San Cristébal; TA: Tierradentro. In-house production, 2017. ................ Error! Bookmark not defined.
Figure 238: Total number of individuals by family in the study. In-house production, 2017.Error! Bookmark not
defined.

Figure 239: Total number of species by family in the study. In-house production, 2017.Error! Bookmark not
defined.

Figure 240: Birdlife species accumulation CUrVe. ........cccvvveeeeniieeeniiiec e Error! Bookmark not defined.
Figure 241: Example collected. (Photograph: Gabriel Pantoja-Pefia, 2017)............. Error! Bookmark not defined.
Figure 242: Diagnostic features of the foot of specimen recorded in the field. (Photograph: Gabriel Pantoja-Pefia,
0 TSR Error! Bookmark not defined.
Figure 243: Species accumulation curve, based on the camera trap sample for properties belonging to FFC and
using Chao 2, Jacknife 1, Jacknife 2 and Bootstrap estimators. .......cccccovcveeeiniieenns Error! Bookmark not defined.
Figure 244: Cerdocyon thous (crab-eating fox) camera trap photographic record. (Photograph: Gabriel Pantoja
YA T L0 1 TP Error! Bookmark not defined.
Figure 245: Bray Curtis graph showing species composition similarity, based on indications, for the FFC polygons,
[V ol o= Yo - TR OO OO PPRUUPORUPPRPPPRO Error! Bookmark not defined.
Figure 246: Footprint of a Tapirus terrestris (tapir) recorded in the FFC polygons (Vichada — Colombia).
(Photograph: Gabriel Pantoja Pefia, 2017). ....cccccveeeeeiieeicieeeeeireeeetee e esiveeeeeaee e Error! Bookmark not defined.
Figure 247: Photographic record of Odocoileus cariacou (white-tailed deer) in the FFC polygons (Vichada —
Colombia). (Photograph: Gabriel Pantoja Pefia, 2017).....cccccevvueeeiveeiiieenieesieeeieens Error! Bookmark not defined.

Figure 248: Graph showing relative abundance by species in FFC polygons — VichadaError!  Bookmark  not
defined.
Figure 249: Species accumulation curve for bats present on FFC properties, based on Chao 1, Chao 2, Jacknife 1,

Jacknife 2 and Bootstrap estimators. .......cccceeeecieeieciiee e Error! Bookmark not defined.
Figure 250: Bray Curtis similarity analysis of FFC sampling polygons.........ccccccuee..... Error! Bookmark not defined.
Figure 251: Photographic record of Peropteryx leucoptera present in FFC polygons (Vichada — Colombia).
(Photograph: Gabriel Pantoja Pefia, 2017). ...cccceceeeveeeiieeieeesieeeseeesieeesieeestee e Error! Bookmark not defined.
Figure 252: Photographic record of Trachops cirrhosus present in FFC polygons (Vichada — Colombia).
(Photograph: Gabriel Pantoja Pefia, 2017). ...ccccccvueevieeiiieeeieeeieeeseeesiee e eiee e Error! Bookmark not defined.
Figure 253: Physical state of herpetofauna examples found. ........ccccceeeviveeiecieenns Error! Bookmark not defined.
Figure 254: Awareness talk for FFC workers about the importance of identifying snakes in the zone. ........ Error!

Bookmark not defined.
Figure 255: Mitu tomentosum. Camera trap photograph: Gabriel Pantoja, 2017. ..Error! Bookmark not defined.

Xiv



Figure 256:

Adult tangara cayana (left), young tangara cayana. Photograph: Nadezhda Bonilla, 2017. ..... Error!

Bookmark not defined.

Figure 257:
Figure 258:

Case study results. Venturosa and Aceitico police precincts................. Error! Bookmark not defined.
Total Multidimensional Poverty Index and Rural Multidimensional Poverty Index.Error! Bookmark

not defined.

Figure 259:
Figure 260:
Figure 261:
Figure 262:
Figure 263:
Figure 263:
Figure 263:
Figure 263:
Figure 263:
Figure 271:
Figure 272:
Figure 273:
Figure 274
Figure 275:
Figure 276:
Figure 277:
Figure 278:
defined.

Figure 279:
Figure 280:
Figure 281:
Figure 282:

Classification of properties by rural owner ........ccccocveeeviiieeincieeeiien, Error! Bookmark not defined.
Reservation zones and protected areas in Puerto Carrefo................... Error! Bookmark not defined.
Orinoquia Protected areas. .....cueeeerieeeriieeeiieee e siiee st et e e s e Error! Bookmark not defined.
Indigenous reservations in Puerto Carreiio and protected areas.......... Error! Bookmark not defined.
Job market indicators. Total capital cities new departments................ Error! Bookmark not defined.
Multiannual investment plan by department .........ccccceevvieeeecinee e, Error! Bookmark not defined.
Long-term milestones for Transportation in the Orinoquia. ................. Error! Bookmark not defined.
Land use Map- La VENTUIOSA. ...ccovvviieiriiieeiiieeeeitee et Error! Bookmark not defined.
Land use map - Aceitico Error! Bookmark not defined.

Continental waters in colluvial-alluvial valley (River Muco) Error! Bookmark not defined.

Gallery forest in colluvial-alluvial valley (Cuernavaca property) ........... Error! Bookmark not defined.
Gallery forest in colluvial-alluvial valley (Cuernavaca property) ........... Error! Bookmark not defined.
Gallery forest on floodplain (Hato Nuevo property). ......cccceeeevveeeennennn. Error! Bookmark not defined.
Palm swamps on floodplain (Hato Nuevo property) ......c.cccceeeevveeenneee. Error! Bookmark not defined.
Pastures on flat, high plain (San Cristébal property).....cccccccceeeeciveeenneee. Error! Bookmark not defined.
Forestry plantation on flat, high plain (Tierradentro property) ............ Error! Bookmark not defined.
Example of project location in a landscape context (Tierradentro property).Error! Bookmark not

River Bita (Tierradentro property)....ccccccceecveeeeccveeereeeeeereeeeeeve e e Error! Bookmark not defined.
Hato Nuevo viewpoint.......ccccceveevceveeenciveeenns Error! Bookmark not defined.
Gallery forest (San Cristobal property) Error! Bookmark not defined.

Palm swamp (Base MONO Property) .....ccccceecveeeeecineeereeeeeeieeeesenee e Error! Bookmark not defined.

XV



List of Tables

Table 1: Properties corresponding to the FFC project
Table 2: Property provided with forest services
Table 3: Information sources.......ccocvevceerviierinennne
Table 4: Description of the Project’s aCtIVITIES ........cccuiii it e e e e e rre e e e e areeeenes
Table 5: Coordinates permanent nursery San Cristobal Estate
Table 6: Coordinates greenhouse nursery San Cristobal........c.cccceeevviiiivceeescieen.
Table 7: Supply nursery coordinates TOro | ......ccoeccuiieieeeieecciiiieee et

Table 8: Nursery Plan — Capacity......cceeceieiriiiieiiieeeeiiee et Error! Bookmark not defined.
Table 9: Volume needed for irrigation and fertigation activities - Vivero San CristobalError! Bookmark not defined.
Table 10: Volume needed for irrigation activities - Vivero Toro l........cceccveeevnneennn. Error! Bookmark not defined.
Table 11: Inputs applied in fertilization ..........cccoceeeeecie e Error! Bookmark not defined.
Table 12: Fertilization Schedule.........cccccceuu... .... Error! Bookmark not defined.
Table 13: Projection of required personnel.......... .... Error! Bookmark not defined.

.. Error! Bookmark not defined.
Error! Bookmark not defined.

Table 14: Planting regime chosen for planting
Table 15: Climate requirements of Eucalyptus

Table 16: ABOTEK NULFENt Table ....cooiiiiiiiiieieieeeeec et Error! Bookmark not defined.
Table 17: Composition and information on ingredients........ccccccevvviiiiiniieeennieenn. Error! Bookmark not defined.
Table 18: Physical and chemical properties........cccceeecveeeecieee v e Error! Bookmark not defined.
Table 19: RAFOS NULFeNnt Table ..coovviiieiiieciecteeee et Error! Bookmark not defined.
Table 20: Composition and information on ingredients...........ccccceeeciveeccieeeccieen. Error! Bookmark not defined.
Table 21: Physical and chemical properties........cccceeeecveieecieee e e Error! Bookmark not defined.
Table 22: Composition / information ROUNDUP 747........ccoeveeveeieeieeeeseesreenens Error! Bookmark not defined.
Table 23: Physical and chemical properties.....c.oceevieeerciieiiiiieeeiee e Error! Bookmark not defined.
Table 24: Ecotoxicological INformation ..........ccvvveeeiiiiiiiniie e Error! Bookmark not defined.

.. Error! Bookmark not defined.
.. Error! Bookmark not defined.

Table 25: Firewall width specifications.............
Table 26: Fire irrigation classification ...............

Table 27: Volumes to harvest.......cccccevveeiiieniienns .... Error! Bookmark not defined.
Table 28: Farms and species currently planted Error! Bookmark not defined.
Table 29: Projected planted hectares......ccoocvevivieiiiniiie e Error! Bookmark not defined.
Table 30: Number of people per Camp .....coccueeiiiieiiriiee e Error! Bookmark not defined.
Table 31: Geographical coordinates fuel tanks of San Cristobal and Earth inside .. Error! Bookmark not defined.
Table 32: Sample size according to the area of the stand...........cccoviviiiiiinniennn. Error! Bookmark not defined.
Table 33: Sampling of the enumeration chart........ccccooiieciee e, Error! Bookmark not defined.
Table 34: Type of inventory and frequency by management objective .................. Error! Bookmark not defined.
Table 35: Areas of the properties corresponding to the Orinoquia Forestry ProjectError! Bookmark not defined.
Table 36: Bibliographic References Consulted by the Geological Component........ Error! Bookmark not defined.
Table 37: Forestal de la Orinoquia’s Properties.....ccccocveeereeeeeiiieeeiniiieeeriee e Error! Bookmark not defined.
Table 38: Property to which Forestry Services are Offered.... .... Error! Bookmark not defined.
Table 39: List of Aerial Photographs of the Area......ccccceevvieiiiiieiiniiic e, Error! Bookmark not defined.
Table 40: Geological Units (DIA) ......eeieeiiie et eeeee et e e ere e e eee e e s ereeeens Error! Bookmark not defined.
Table 41: Soils of Forestal de la Orinoquia’s Premises (DIA) .......ccceeevveevcieeesiveennn. Error! Bookmark not defined.
Table 42: Soils of Forestal de la Orinoquia’s Premises (DIA) .......ccceeevveevcieeescveenn. Error! Bookmark not defined.
Table 43: SOMIS (DIA) weiieieeiieeiieeeee ettt esee ettt e see e e et e e sae e e teeesaeeesbaeesseeessaeenseeenes Error! Bookmark not defined.
Table 44: Test Pits and Samples - Forestal de la Orinoquia’s Properties................. Error! Bookmark not defined.
Table 45: Results of the Lab ANalySes.......coocviiiiiiiiiiiiec e Error! Bookmark not defined.

Table 46: Class Distribution by capacity of use in the Department of Vichada, sampling in premises.Error!  Bookmark
not defined.

Table 47: Monthly-annual river flows mean values (m3/seg) — Aceitico Station .... Error! Bookmark not defined.

Table 48: Monthly-annual river flows mean values (m3/seg) — Patevacal Station.. Error! Bookmark not defined.

Table 49: Fishing gear used in the study area........ccceecvveeecieee e Error! Bookmark not defined.
Table 50: List of sampled points at the study area with geographical location. ..... Error! Bookmark not defined.
Table 51: List of species found in the study area.....ccoccceevciieriiiieeiniec e, Error! Bookmark not defined.
Table 52: Geographical location of sampled environments: Locality I..................... Error! Bookmark not defined.
Table 53: Physical characteristics of sampled environments: Locality I. ................. Error! Bookmark not defined.
Table 54: List of species found in the study area: Locality | ........ccceeevveevcieeeiinennn. Error! Bookmark not defined.
Table 55: Geographic location of sampled environments: Locality Il...................... Error! Bookmark not defined.

XVi



Table 56:
Table 57:
Table 58
Table 59:
Table 60:
Table 61:
Table 62:
Table 63:
Table 64:
Table 65:
Table 66:
Table 67:
Table 68:
Table 69:
Table 70:
Table 71:
Table 72:
Table 73:
Table 74:
Table 75:
Table 76:
Table 77:
defined.
Table 78
Table 79
Table 80:
Table 81:
Table 82:
Table 83:
Table 84:
Table 85:
Table 86:
Table 87:
Table 88:
Table 89:
Table 90:
Table 91:
Table 92:
Table 93:
Table 94:
Table 95:
Table 96:
Table 97:
Table 98:
Table 99:

Table 100:
Table 101:
Table 102:

Table 103
Table 104

Table 105:
Table 106:
Table 107:
Table 108:
Table 109:
Table 110:
Table 111:
Table 112:
Table 113:

Physical characteristics of the sampled environments: Locality Il........... Error! Bookmark not defined.

List of species found at locality Il ......occveeiriiiiiniiiei e Error! Bookmark not defined.
: Geographical location of sampled environments: Locality Ill.................. Error! Bookmark not defined.
Physical characteristics of sampled environments: Locality Ill. ............... Error! Bookmark not defined.
List of species found at the study area: locality lll. ........ccccvveeecireeennnenn. Error! Bookmark not defined.
Geographic location of sampled environments: locality IV. .................... Error! Bookmark not defined.
Physical characteristics of sampled environments: locality IV................. Error! Bookmark not defined.
List of species found at the study area: locality IV.......ccccoeveeiniiiiinnennnn. Error! Bookmark not defined.
Geographical Position of sampled environment: Locality V. ........cc.ce... Error! Bookmark not defined.
Physical characteristics of the sampled environment: Locality V............ Error! Bookmark not defined.
List of the species found in the study area (Locality V).....ccccceeevveeeunenn. Error! Bookmark not defined.

Water use specifications for the Orinoquia Forestry Project .... Error! Bookmark not defined.

Physicochemical characterization and specifications of the water resourceError! Bookmark not defined.

Project wells iNVeNtory. ......ccceeecciie e .... Error! Bookmark not defined.

Total precipitation annual mean data (mms) — Aceitico Station ............. Error! Bookmark not defined.

Total precipitation annual mean data (mms) — Patevacal Station........... Error! Bookmark not defined.

Total precipitation annual mean data (mms) - Puerto Carrefio Airport StationError! Bookmark not defined.
Average annual temperature (2C) - Puerto Carrefio Airport........cccccvene. Error! Bookmark not defined.
Average annual solar brightness data (2C) Puerto Carrefio Airport......... Error! Bookmark not defined.
Annual Relative Humidity Data (2C) Puerto Carrefio Airport................... Error! Bookmark not defined.
Annual Average Evaporation Data (mms) Puerto Carrefio Airport.......... Error! Bookmark not defined.
Criteria in order to differentiate the three categories: fustales, latizales and brinzales.Error! Bookmark not

: Statistical Parameters USEd.......cueieviiiiiiniiiei et Error! Bookmark not defined.
: Location data of the parcels surveyed in gallery forest. ............... .. Error! Bookmark not defined.
Statisticians for the gallery forest. .......ccevvvei i, Error! Bookmark not defined.
Floristic Composition of trees in gallery forest. .......ccccceeevieeecceee e, Error! Bookmark not defined.
Importance value index in gallery forest. .......cccccvvveiviieeecie e, Error! Bookmark not defined.
Vertical stratification in gallery forest.......cccoovevcieiiciieeeccee e, Error! Bookmark not defined.
Sociological position in gallery forest........ccccvvcieiiniiiinniiie e Error! Bookmark not defined.
Graphic representation of species in gallery forest. .......ccccevceeeiniieennnne Error! Bookmark not defined.
Altimetric distribution in gallery forest........ccccoviviiiiniiiinniceee e, Error! Bookmark not defined.
Diameter distribution in gallery forest........cccceeeeviieiicee e, Error! Bookmark not defined.
Basal area and volume by species in gallery forest........ccccocvveveveeivnnennn. Error! Bookmark not defined.
Richness and diversity indexes for trees of the gallery forest. ................ Error! Bookmark not defined.
Floristic composition of the natural regeneration in gallery forest. ........ Error! Bookmark not defined.
Location data of the plots surveyed in Morichal. ........ccccoeiiiiniiiiiniennn. Error! Bookmark not defined.
Statisticians for Morichal. .....cccoocceeeiriieiiniiiiie, .. Error! Bookmark not defined.
Floristic composition of trees in Morichal. ......ccccociiiiiiiniiiiniie e, Error! Bookmark not defined.
Importance value index in Morichal. ......cccocceiiiiiiiiiniiiee e, Error! Bookmark not defined.
Vertical stratification in Morichal. .........cocceviiiiiiiiiiiiee e Error! Bookmark not defined.
Sociological position in Morichal. .........coccciiiiiiiiece e Error! Bookmark not defined.
Statistical Parameters USed........ccovveerieeiieeniiee et Error! Bookmark not defined.
Location data of the parcels surveyed in gallery forest. ......c.cccccevvrunennn. Error! Bookmark not defined.
Statisticians for the gallery forest. .......ccovvviiiiiiiiiii e Error! Bookmark not defined.
Floristic Composition of trees in gallery forest. .....cccococevivviiiiiniierinneen. Error! Bookmark not defined.
Importance value index in gallery forest. ......cccoovviiniiiiiniieiiiec e, Error! Bookmark not defined.
Vertical stratification in gallery forest Error! Bookmark not defined.

: Sociological position in gallery forest........cccccocceeeevcieeecccieee e, .... Error! Bookmark not defined.
: Graphic representation of species in gallery forest..................... .. Error! Bookmark not defined.

Altimetric distribution in gallery forest .. Error! Bookmark not defined.
Diameter distribution in gallery forest.......cccccevviiiiiniiiiiiniieeeiec e, Error! Bookmark not defined.
Basal area and volume by species in gallery forest........cccccevvviveiinnen. Error! Bookmark not defined.
Richness and diversity indexes for trees of the gallery forest. .............. Error! Bookmark not defined.
Floristic composition of the natural regeneration in gallery forest. ...... Error! Bookmark not defined.
Location data of the plots surveyed in Morichal. .......cccccoccvvvereiieeennneen. Error! Bookmark not defined.
Statisticians for Morichal. ......occeoviiiniiinii e Error! Bookmark not defined.
Floristic composition of trees in Morichal. ........ccccveeiiieiiiiee e, Error! Bookmark not defined.
Importance value index in Morichal. ......cccocceeiiiiiiiiniiee e, Error! Bookmark not defined.

XVii



Table 114: Vertical stratification in Morichal. ...... .... Error! Bookmark not defined.

Table 115: Sociological position in Morichal. ........ccoeciiiiniiiiiiiiee e, Error! Bookmark not defined.
Table 116: Graphic representation of species for the Palm Swamp. .........cccocueeee.. Error! Bookmark not defined.
Table 117: Altimetric distribution for the Palm Swamp (Morichal)..........c.c........... Error! Bookmark not defined.
Table 118: Diametric distribution of the Palm Swamp......ccccccoeiveeecciiee e, Error! Bookmark not defined.
Table 119: Basal area and volume per species for the Palm Swamp. .................... Error! Bookmark not defined.

Table 120: Richness and diversity indexes for mature plants in the Palm Swamp.. Error! Bookmark not defined.

Table 121: Floristic composition of the natural regeneration in the Palm Swamp. Error! Bookmark not defined.

Table 122: Forbidden, endemic, threatened or commercially restricted species. .. Error! Bookmark not defined.

Table 123: Cover areas in the Plots. ....cc.uivirciiiiiieeeec e Error! Bookmark not defined.

Table 124: Location of sampling points for herpetofauna in the property of Forestal de la Orinoquia.Error! Bookmark
not defined.

Table 125: Location of sampling points for herpetofauna ..........cccoecvevevcieeeicnneenn. Error! Bookmark not defined.
Table 126: Sampling effort of amphibians and reptiles in lands of FFC — Vichada.. Error! Bookmark not defined.
Table 127: Species of amphibians recorded on the lands of FFC — Vichada............ Error! Bookmark not defined.
Table 128: Diversity indexes for Amphibians in the 5 sampling points. .................. Error! Bookmark not defined.
Table 129: Species of reptiles found in areas of FFC —Vichada.........ccccoecveeiinnennn. Error! Bookmark not defined.
Table 130: Diversity indexes for Amphibians in the 5 sampling points................... Error! Bookmark not defined.

Table 131: Main data of the location of the 5 points characterized in the two covers (gallery forest and palm swamp)
................................................................................................................................. Error! Bookmark not defined.

Table 132: List of species of avifauna in each selected point in areas of FFC in the department of Vichada. SC: San
Cristébal; BM: Base Mono; HN: Hato Nuevo; TA: Tierra Adentro; and CV: CuernavacaError! Bookmark not defined.

Table 133: Nets installed by sampling point with georeferencing. .........cccccevuueeenn. Error! Bookmark not defined.
Table 134: Catchment success and effort for the birdlife sample using mist nets during the dry season (2017). Each
sampling point selected was in areas belonging to FFC in Vichada province.......... Error! Bookmark not defined.

Table 135: Indices with results for birdlife sampling during the dry season (2017) for each point in areas belonging to
the company FFC in Vichada province. BM: Base Mono; CV: Cuernavaca; HN: Hato Nuevo; SC: San Cristdbal, and TA:
B I 1=T4 =T [T 0 o T OO U SRR UPRPUPROUPRRPPRRN Error! Bookmark not defined.

Table 136: List of species of small mammals caught in Sherman traps in Puerto Carrefio.Error! Bookmark not defined.
Table 137: Photographic records by sampling point and percentage of mammals recorded vs. other taxa. Error!
Bookmark not defined.

Table 138: Mammal species recorded by sampling point, and occurrence ratio between properties.Error!  Bookmark
not defined.

Table 139: Species recorded at the five FFC sampling sites, based on observations and indications. The abbreviations
used are: Voc. — vocalizations, Hue. — footprints, Ex. — excrement, Mag. — burrow, and Obs. — observation.Error!
Bookmark not defined.

Table 140: Nets installed by sampling point, sampling effort, and sampling efficiency.Error! Bookmark not defined.
Table 141: Species of bat recorded in sampling polygons on FFC properties — Vichada.Error! Bookmark not defined.

Table 142: Indices for FFC (Vichada) sampling points in the rainy season. ............. Error! Bookmark not defined.
Table 143: Mammals recorded in the FFC polygons, and recording method. CT: Camera traps; Ind.: Indications; Nie: Mist
nets; and SH: ShermMan traps. ....cooueeecciiee e eree e Error! Bookmark not defined.
Table 144: Ethnic population in Vichada. .......cccccvieeieiiii e Error! Bookmark not defined.
Table 145: Population structure La Venturosa Police PrecinCt.........cccceeveveeeennennnn. Error! Bookmark not defined.
Table 146: Population structure Aceitico Police Precinct......cccccceevvviieeincieennnneenn. Error! Bookmark not defined.
Table 147: Puerto Carrefio cultural heritage .......ccceevviieeieiiieieeeeeec e, Error! Bookmark not defined.

Table 148: Appropriation of natural resources Puerto Carrefio Ecosystem services in the ADIError!  Bookmark not
defined.

Table 149: Appropriation of resources La Venturosa Ecosystem services in the ADIError! Bookmark not defined.

Table 150: Appropriation of resources, Aceitico Ecosystem services .... Error! Bookmark not defined.

Table 151: Indigenous Reservations in Puerto Carrefio .......cccccveeeeecveeeecveeesivenenn. Error! Bookmark not defined.

Table 152: General characteristics of the indigenous communities present in Puerto CarrefioError!  Bookmark not
defined.

Table 153: Amorua ethnic POPUIAtioN. ....cooociiiiiiiieeee e Error! Bookmark not defined.

Table 154: Coverage percentage of Public Utilities at Municipal Head Towns in the Dpt. of VichadaError! Bookmark not
defined.

Table 155: Water supply — Sewerage Coverage, Municipalities Dpt. Vichada ........ Error! Bookmark not defined.
Table 156: Electric Power service users in Puerto Carrefio .......cocceevveereeenieeeneennne Error! Bookmark not defined.
Table 157: Hours of electric power service Police precincts - Puerto Carrefio........ Error! Bookmark not defined.
Table 158: Educational institutions in the municipality of Puerto Carrefio............. Error! Bookmark not defined.

xviii



Table 159: % Extra Age School Population Municipality of Puerto Carrefio .... Error! Bookmark not defined.

Table 160: Health Infrastructure Municipalities Dpt Vichada ......cccccevviieeinnennnn. Error! Bookmark not defined.

Table 161: Health services - E.S.E. Hospital Departamental San Juan de Dios........ Error! Bookmark not defined.

Table 162: Installed Capacity E.S.E. “San Juan de Dios” Department Hospital - Pto CarrefioError! Bookmark not
defined.

Table 163: Morbidity in the Department of Vichada.........cccceeecvveeicciii e, Error! Bookmark not defined.

Table 164: Mortality in the Department of Vichada..........cccceeeviieeicciei e, Error! Bookmark not defined.

Table 165: Radio stations in Dpt. of Vichada........ccceviiiiniiiiiiiiiie e, Error! Bookmark not defined.

Table 166: Public utility access and supply. La Venturosa........ccccceeeeveeerciveeennineenn. Error! Bookmark not defined.

Table 167: Public utility access and supply. ACEItiCO .....eevrvvieriiiiiiiiiei e, Error! Bookmark not defined.

Table 168: Gross Domestic Product by Region, at current prices In billions of pesos 2000 - 2016prError! Bookmark not
defined.

Table 169: Distribution indicators by department for the 2014 period. ................. Error! Bookmark not defined.
Table 170: Land size. Dept. of Vichada........ccccceecvvvveeneenneen, .... Error! Bookmark not defined.
Table 171: Property classification by type of rural owner........cccccvvvieiiniiienninennn. Error! Bookmark not defined.
Table 172: Ownership system of Vichada municipalities .........cccccevvieiinicieninnennn. Error! Bookmark not defined.
Table 173: Land suitability, Dept of Vichada .........cccovviiiiniiiiiiieee e, Error! Bookmark not defined.
Table 174: Predominant use of land (hectares) in properties registered in the census. National Agricultural and Cattle
Farming Census. Vichada department......ccccceeivcieeecciie e Error! Bookmark not defined.
Table 175: Protected areas and Resolution in Puerto Carrefio ......c.cceeveeeriveeneenne Error! Bookmark not defined.
Table 176: Ecological reserve areas per Municipal Agreement.........cccccecevveeeinneennn. Error! Bookmark not defined.
Table 177: Agricultural base 2010-2016. Main products from Puerto Carrefio ...... Error! Bookmark not defined.
Table 178: Cashew-producing companies in Puerto Carrefio......ccccoceeeercveeernneenn. Error! Bookmark not defined.
Table 179: Bovine census Vichada department, 2017........ccccevvveeeiniiieeiniieeeniieeenn. Error! Bookmark not defined.
Table 180: Hectares with commercial plantations — Dept. of Vichada .... Error! Bookmark not defined.
Table 181: Tree species and planted areas.........ccveeeecveeeeceeeescieeeeceee e Error! Bookmark not defined.

Table 182: List of planted areas by company in Orinoquia and species group (February 2016)Error!  Bookmark not
defined.

Table 183: Main trade and service establishments - Puerto Carrefio, 2017 ........... Error! Bookmark not defined.
Table 184: Organizations reported in Puerto Carrefio ........ccccvvveeeeniveeenceeeesnieeenn. Error! Bookmark not defined.
Table 185: Trade Balance Vichada and Colombia........ccccevcuveeiiiieeiiniiee e, Error! Bookmark not defined.
Table 186: Territorial areas according to information obtained in the field. .......... Error! Bookmark not defined.
Table 187: Land use by vegetation cover — La Venturosa ........cccceeeevveeeecvveeesenvenenn. Error! Bookmark not defined.
Table 188: Land use by vegetation cover — AceitiCO......ccecuveeviiieeecciie e, Error! Bookmark not defined.
Table 189: Bovine inventory — Case StUAIES .......cc.eeeeeciieeeeiieeeecieee e eceee e Error! Bookmark not defined.

Table 190: Consumption of hunting meat. Case studies .... Error! Bookmark not defined.

Table 191: Agricultural and cattle farming production in the area of direct influence — Case studies.Error!  Bookmark
not defined.

Table 192: Product, area and total production in the area of direct influence. — Case studies.Error!  Bookmark not
defined.

Table 193: Wooded areas and species reported. Case studies. ........cccceeeveeercerennnn. Error! Bookmark not defined.
Table 194: Services sector. Total establishments Venturosa and Aceitico Police Precincts.Error! Bookmark not defined.
Table 195: Commercial establishments by Police Precinct .......ccccceeevvvevcieeeicneenn. Error! Bookmark not defined.
Table 196: Socioeconomic infrastructure. Venturosa and Aceitico Precincts......... Error! Bookmark not defined.
Table 197: Total working-age population by Precinct .......cccccvvieeeiniieiinceeeiieen. Error! Bookmark not defined.
Table 198: Projects under way and in formulation at the Venturosa Precinct ....... Error! Bookmark not defined.
Table 199: Projects under way and in formulation at the Aceitico Precinct ........... Error! Bookmark not defined.
Table 207: Key 0 €COSYSTEM MAP ...iiiieiiieeiiiieeciieeeeetteeeeeee e et e e e sare e e enaeeesnseeeens Error! Bookmark not defined.

Table 208: Criteria used to carry out the environmental impact matrix Error! Bookmark not defined.
Table 209: Assessment matrix for impacts on Abiotic Environment (Atmosphere) Error! Bookmark not defined.
Table 210: Assessment matrix of impacts for the Abiotic Environment (Soil) ........ Error! Bookmark not defined.
Table 211: Impact assessment matrix for the Abiotic Environment (Water).......... Error! Bookmark not defined.
Table 212: Impact assessment matrix for the Abiotic Environment (Landscape) ... Error! Bookmark not defined.
Table 213: Impact assessment matrix for the Biotic Environment (Ecosystem) ..... Error! Bookmark not defined.
Table 214: Impact assessment matrix for the Socioeconomic Environment (Economic)Error! Bookmark not defined.
Table 215: Impact assessment matrix for the Socioeconomic Environment (Social)Error! Bookmark not defined.

Table 216: Impact assessment matrix for RisK .........cccccvevcieeeiiiieecccree e, Error! Bookmark not defined.
Table 217: Qualitative measurement of consequences or impact.........ccceeveeveenne Error! Bookmark not defined.
Table 218: Qualitative measurement of possibilities ........cccccvvvieeiniieiiniiieiiiee, Error! Bookmark not defined.

Xix



Table 219: Risk qualitative analysis matrix. Risk level .... Error! Bookmark not defined.

Table 220: Conventions for Fisk [@VElS .......cocuiiiiiiiiiriiee e Error! Bookmark not defined.
Table 221: Risk analysis of internal factors......c..cccceevviiiiiniieiiie e, Error! Bookmark not defined.
Table 222: Risk analysis of external factors........cccceeecieiiecie e, Error! Bookmark not defined.

Table 223: List of environmental management specifications by cost and resource.Error! Bookmark not defined.

XX



Acronyms:

XXi



1 Executive Summary

Forest First Colombia S.A.S. —FFC- has a forestry plantation project in the Colombian Department of
Vichada. Forest First is interested in performing all processes and activities in accordance with
Colombian legislation, as well as with social and sustainable forestry management guidelines, mainly
based on Voluntary Forest Certification pursuant to the scheme submitted by the FSC (Forestry
Stewardship Council), in search of forestry management that proves to be environmentally safe,
socially beneficial, and economically feasible.

Forest First has hired the services of Valoracién Econdmica Ambiental —VEA — in its capacity as an
unbiased entity with renowned technical expertise, in the definition of a framework and a baseline
for the project’s territory, an environmental-social-economic impact assessment, and the
identification of high conservation value attributes in the project’s implementation area.

VEA has focused its efforts on generating an up-to-date baseline and identifying impact with its
corresponding indicators and follow-up rules, as well as on assessing high conservation value
attributes. To that purpose, the corresponding queries have already been submitted to experts and
interest groups associated with the issues involved.

The method applied was designed into four stages for a total implementation period of seven
months. Graph 1 includes a scheme of the method applied, each stage in it and its interrelations
throughout the project’s implementation.

Graph 1: Method Scheme

STAGE I: STAGE II:
Planning : Baseline & Query
Process

'

STAGE III:
STAGE IEV: Data Analysis and Systematization:
Preparation of <4——— | Assessment of Impact (indicators)
documents and High Conservation Value
Attributes

FFC, 2019
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The first stage included the planning of the consulting activity (professionals responsible, trips,
interest groups and schedule, among other aspects), followed by stage two, with the definition of a
baseline by means of several data collection tools. The third stage consisted of the analysis and
assessment of environmental, social and economic impact, and of high conservation values, starting
from the baseline defined in the previous stage, and based on the different field visits made, and
the various meetings held with key actors in the process.

The data obtained was subject to a triangulation scheme through the application of various tools,
so as to achieve more valuable results. In turn, the work team was made up with professionals from
varied disciplines (agronomy, biology, environmental management and forest engineering) aimed
at an interdisciplinary process towards a close-up and ample image of reality.

Within that framework, the baseline includes characterizing the biotic, abiotic, anthropic and
landscape elements in the Department of Vichada, followed by the collection of ancillary and some
primary data — with a description of variables for each component referred to — on the Puerto
Carrefio municipality, the location planned for the project. Also, an analysis was made of the forestry
sector, including the current state of forests covering all of the national territory (natural forests and
plantations), in addition to certain regulatory aspects aimed at promoting the activity. The last
section refers to the present situation of the forestry sector in the area on which this project is
focused: the Orinoquia region.

The analysis and assessment of the impact by Forest First’s forestry project in the Department of
Vichada commenced with a visit to the study area in order to observe conditions and determine the
base and reference point for developing the Environmental Impact Assessment (EIA) study.

A thorough research was made using available bibliography on the Department of Vichada, and
more specifically the Puerto Carrefio area, where several aspects were considered. It should be
noted that this was a laborious process for obtaining information, given the fact that the data
available is scarce and not up-to-date for the region of direct influence.

The formulation, assessment and analysis of a matrix containing environmental, social and
economic effects were founded on the experience acquired by VEA and its technical team. The
consideration also, of the guidelines, relative to establishment, harvesting and transportation
procedures provided by Forest First, enabled the definition of framework activities whose possible
effects on the different elements and variables described in Stage Il were subject to an assessment
study.
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Following the impact matrix, a summary matrix was prepared for cross-referencing each impact
assessment relative to the activity, and its classification, with the type of measures recommended.
This is completed with the definition of a matrix with management standards that include the
recommendations made.

Upon considering provisions contained in Colombian laws and the results obtained from the
determination of a baseline and the assessment of impact (EIA) and attributes with high
conservation value (HCV), an indicator matrix was defined to support follow-up and control
processes, not only of possible effects of the forestry activity, but also as a result of actions in
themselves, and of the elements involved.

The design applied in preparing the said matrix, was the one used in preparing the above-mentioned
documents (taking into account the corresponding elements and variables) and was oriented at
defining the possible indicators and parameters for measurement. If properly applied, this may be
resorted to as an important source for the generation of knowledge, data feedback and the
assessment of results in the gradual implementation of activities, as compared to expectations, in
addition to, the possibility of applying corrective measures in deviation points identified.

As mentioned, data compilation and the definition of an updated baseline for the Puerto Carrefo
location were inputs for the assessment of impact, and attributes with a high conservation value.
The process was continuous, intense and implied a permanent analysis, for the data available on
this field was, in some cases, inexistent, and the little information found was scattered among
different organizations and individuals.

Having achieved the completion of such a significant informational resource turns this document
into the most detailed and developed study on the Puerto Carrefio municipality, and a planning tool
applicable in decision-making at both local and regional scale.

The third stage covered the identification of social, environmental and economic impact. The basis
considered was a group of 25 framework activities, whose possible effects on the different elements
and their variables were analyzed. Such analysis led to the identification of 130 possible impact
effects that were assessed and classified according to their degree of incidence.

The results obtained showed that, from a total of 130 impact effects identified, 20.8% (27 effects)
were classified as preventive, of which 85.2% (23) were deemed positive, and 14.8% (4 impact
effects) were negative. It should be noted that positive effects of the impact are mostly evident in
social and economic fields, for which recommendations have been made for actions oriented at
preserving and strengthening such effects.
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In the referred classification, 66.1% (86 impact effects) were associated to mitigation, since many of
the activities involved (such as the harvesting activity) will be accompanied by the implementation
of new technologies that allow for a reduced impact on certain areas.

And lastly, 13.1% (17 impact effects) were classified — pursuant to the assessment achieved — as
recovery aspects. This includes activities that call for special care, such as the opening of quarries
and the exploitation of sediment materials, for which more specific studies will be required, on the
basis of social, environmental and economic criteria included in national laws and the FSC’s
guidelines in this regard. No impact was deemed for the compensation level.

Mention is made of the fact that the assessment was performed on the basis of technical ancillary
information, pursuant to considerations supported on the FSC's principles and criteria, and on
information supplied by Forest First. To the extent that such activities are implemented along with
advances in the project, the necessary adjustments will have to be made, together with verification
of the changes needed, in any case, in the assessment of effects, and the mitigation of damages
caused, as well as the maximization of benefits.

The analysis made of high conservation values — upon the baseline defined, the meetings with
interest groups and the field visits — determined that the project should implement actions referred
to the following values:

HCV 1: Significant concentration of biodiversity values at the global, regional and national levels.
Particularly in items HCV 1.2, Threatened and endangered species; HCV 1.3, Endemic species, and
HCV 1.4, Critical temporary concentrations.

HCV 4: Forestry areas providing basic services of ecosystems in critical situation.

In items: Forests critical for receiving basins, Forests critical for erosion control, Forests used as
firewalls.

HCV 5: Forest areas necessary for basic maintenance of local communities.

HCV 6: Forest areas critical for the traditional cultural identity of local communities.
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1.1 Concise project description

1.1.1  Type of project

Forest First Colombia S.A.S. (FFC) is in the process of acquiring land rights in the Vichada region of
Colombia and developing a certified, sustainable fiber supply of high-density fast-growing species
which will be used both in the local and international markets for bioenergy, wood fiber and lumber.

FFC is a company founded in Colombia after a thorough search of the optimal biological conditions
to develop large-scale commercial plantation forests, through own plantations and forest services
to third parties.

Our mission is to produce sustainable high-growth and high-performance wood, certified by the
Forest Stewardship Council (FSC), offering favorable conditions for the board, bioenergy and
cellulose markets, both in Colombian and international markets.

The plantations will be submitted to a certification process under the Forest Stewardship Council
(FSC)’s guidelines. In addition, FFC will work to ensure that conservation areas are not part of the
commercial plantation and are protected in accordance with national and international regulations
for new generation forests, and also the provisions of Ruling 500.41-15-1753 of 2015 in Chapter Il
REGIONAL ENVIRONMENTAL CRITERIA, the restriction levels for intervention and/or minimum
environmental management requirements to be considered in all phases of commercial plantation
forest.

1.1.2 Location

The location of the plantation areas are illustrated on the map below and extend from Puerto
Carreno in the east to the town of La Venturosa in the west. This area straddles two municipalities,
namely Puerto Carreno and La Primavera.
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The FFC project is located between Meta River and Bita River in Puerto Carrefio and La Primavera

municipalities, close to the population centers called La Venturosa, Aceitico and Puerto Murillo. The
properties belonging to the project’s development are listed in the table below:
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Table 1.1: Properties corresponding to the FFC project

Property’s name Total area (hectares)

El Triunfo 1,123.2
Paraiso (PC) 1,108.1
Cuernavaca 963.7
El Barajuste 1,217.5
El Comienzo 1,138.3
La Cordobeza 1,255.0
Garza Morena 1,293.7
Las Victorias 435.5
La Pista 1,025.0
La Fe 999.0
La Fortaleza 893.1
San Cristobal 1,294.0
Paraiso (PR) 1,144.3
Paraiso (ll) 1,764.3
Paraiso (1) 1,424.2
Los Palmares 1,294.0
Hato Nuevo 2,914.8
La Josa 805.9
Llano Lindo 859.6
Malvinas 110.7
Tierradentro 2,233.7
Tierradentro 5 211.2
Tierradentro 2 294.5
Tierradentro El Paraiso 1,483.4
Toro 2 303
Toro 2-1 303
Toro 2-2 303
Toro 2-4 303
Toro 2-5 303
Toro 2-6 303
Toro 2-7 303
Toro 3 1,530
Toro 3-1 301
La Delicia 1,577
Los 4 Amigos 742
Carraito 682
La Orqueta 1,292
Llanolindo - port 5
Total (Hectares) 35,524.3

Source: (Valoracion Econdmica Ambiental, 2017 based on Forestal de la Orinoquia’s information.

Table 1.2: Property provided with forestry services —planted 480ha



Property’s name | Total area (Hectares)
Toro | FMS 2,089.50
Total 2,089.50
Source: (Valoracion Econdmica Ambiental, 2017 based on Forestal de la Orinoquia’s information.

1.1.3  Justification

FFC is a company that intends to establish commercial plantation forests in Vichada department;
hence, this document contains the Environmental Management Measures to be implemented
together with the request for environmental permits, licenses and authorizations for the operation
of the plantations, which will be used as a planning and identification tool of environmental impacts,
and a design tool of activities for the management and sustainable use of natural resources,
landscape and environment. Consequently, we can comply with the terms of reference provided in
the Orinoquia Regional Autonomous Corporation (CORPORINOQUIA)'s Ruling 500.41-15-1753
dated December 3, 2015.

Within its forest activities, FFC contemplates the practice of sustainable silviculture; nursery and
plantations have been designed to provide the optimal conditions to produce the best results,
always focused on reducing the possible impacts generated by the project.

The justification for the project can be demonstrated through the benefits that plantation forests
pose in terms of the deforestation of natural resources. This can be assessed from an environmental,
social and economic perspective.

1.1.3.1  Situation in Colombia

Colombia forms part of the Amazon Basin, which represents over 60% of the world's remaining rainforests?.
The 390 billion trees across the Amazon rainforest lock up massive amounts of carbon in their leaves, branches
and trunks. Within the Amazon Basin, tens of millions of people depend on services afforded by the forest,
broadly defined as social, economic and ecological services. In terms of FFC’s operations located around
Puerto Carrefio and La Primavera in Vichada, Colombia, the Orinoco and Meta rivers are critical natural forest
corridors in the region. This region has historically been degraded by mining activities, livestock farming and
small-scale agriculture, and most of the land is currently dedicated to subsistence farming.

With over 60 million hectares of natural forests, slightly more than half of the country's land area in
Colombia is considered heavily forested. Traditionally, native forests represent the main source of

! https://rainforests.mongabay.com/amazon/amazon_importance.htm
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wood and fibre for communities and local industries?. Due to low reforestation rates, the
unsustainable deforestation of natural forests is a major threat to these sources of income in
Colombia. Deforestation is largely the result of historical mining activities from the colonial era, with
current drivers associated with subsistence economies and small holders. Rivers are the main
vectors for transportation and thus assist the logistics required for logging and collection of non-
timber forestry products. River corridors have thus been a target for deforestation.

Based on the current levels of deforestation in Colombia, it is important to leverage the positive
offsets associated with commercial forestry plantations through their conservation programmes,
increasing available forest cover in the region, increasing carbon sequestration, creating income and
employment, improving nutrient cycling, and providing valuable exports to the forest sector. It is
well understood that plantations can meet the growing demands for wood from a relatively small
land base. Between 1990 and 2000, Colombia lost an average of 47,600 hectares of forest per year.
This has increased to a total of 140,356 hectares of forest cover lost in Colombia during 2014, this
equates to a 14% increase from 120,934 hectares in 20133,

Effective measures to reduce deforestation include: (a) effective policy implementation to conserve
natural forests and reduce illegal timber exports; and (b) increasing available forest products by
building capacity and production. Both these measures have contributed to effective reforestation
in affected countries. Colombia has enormous potential for developing commercial reforestation
programs, for several reasons:

e Excellent climatic conditions for tree growth;
e 17 million hectares of land potentially suitable for commercial reforestation?;
e Geographically well-positioned for exporting forest products, with access along Pacific and
Atlantic coasts;
e Increasingly favourable business climate, ranked 59" out of a 190 countries in terms of “Ease of
” 5,

doing business” >;

e Growing demand for timber, pulp and paper, which used to be met primarily by natural forests,
but it is now recognized that a diverse supply is needed, including through the development of
planted forests.

Commercial forestry in Colombia is still in its very early stages of development. In 2012 estimates
indicated that only around 300,000 ha were under commercial plantations, which is strikingly low
compared to some of its neighbours, such as Chile (2.3 million ha), Argentina (1.4 million ha),

2 https://www.profor.info/knowledge/commercial-reforestation-potential-colombia
3 http://www.ideam.gov.co/, 2014

4World Forest Investment, 2012

5 |FC, The World Bank, 2018
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Uruguay (1 million ha) and Brazil (6.7 million ha).This situation is mainly due to decades of insecurity,
which has discouraged development in rural areas and dampened investors’ interests.

As progress is being made toward the consolidation of peace in Colombia, this situation is likely to improve
rapidly. The development of commercial forestry is highly featured on the Government of Colombia's agenda
for rural areas and is identified as one of the pillars for economic growth and employment under the National
Development Plan “Prosperidad para Todos 2011-2014.” The following findings are relevant:

e Forestry’s total contribution to Colombia's national GDP has dropped, from 1.4% in 2005 to 1.1%
in 2014.

e Consumption of wood products has increased steadily, but this has not resulted in an increase
of national added value in forestry and primary processing.

e Increased demand for wood products has largely been met by imports, not Colombian
industries.

e Colombia's productive commercial plantation area ranges between 340,000 and 360,000 ha.

e A dedicated institutional framework is crucial for the promotion of the commercial plantation
sector.

1.1.3.2  Impact of Deforestation

The Amazon is experiencing deforestation on multiple fronts, ranging from livestock cultivation, agriculture,
illegal logging, mining and infrastructure development. Drivers of deforestation vary across different regions
of Colombia. They are however mainly related to increased population density resulting in pressures on access
to land, clearing of land to facilitate access to transport networks like roads and rivers and changes in land use
exacerbated by an increased need to feed people and stimulate alternate economic activities®.

1.1.3.2.1  Social Impacts

Social impacts from Amazonian deforestation are far reaching and affect the poor and vulnerable
more significantly, since deforestation directly threatens their livelihoods. For people that rely on
forests, deforestation related drivers is a vital source of income and the only way they can survive.
Increased demand for forestry products has brought some financial benefits for poor people living
in or near forests. But there is also evidence to show that usually, poor communities who are
completely dependent on forests lose out to corporate interests, logging companies and migrant
workers who reap most of the benefits. Many forest-dwelling communities have little control over
ownership of their land. This makes them vulnerable to outsiders who try to gain access to their
forest, which may cause repression and human rights violations, or exploitation. According to the

6 |dentifying Drivers and Spatial Pattern of Deforestation in the Rio Grande Basin, Colombia, 2018 - Available
at: http://muse.jhu.edu/article/692062
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United Nations Environment Programme(UNEP), about 1.6 billion people worldwide rely on natural
forests for their livelihoods.

Rainforests are also crucial to culture and society. Deforestation affects viable recreation opportunities and
degrade increasingly popular destinations for recreation and eco-tourism, which hold considerable
educational and scientific value. For those who live within or near them, they are a source of a deep sense of
belonging, cultural heritage, and religious and spiritual significance, which are directly threatened by
deforestation. In the Amazon Basin, many communities rely on forests, with deep ties to their traditional lands
but without any land rights recognised by governments.

1.1.3.2.2  Economic Impacts

The impacts from deforestation are far reaching and have a negative impact on economic growth, social
cohesion and the wellbeing of the natural environment. Economic impacts include loss of income and
stripping the livelihoods of local communities and responsible forestry companies. lllegal logging depresses
the market price of timber which acts as an incentive for other loggers to follow the same practice. This further
increases the losses to taxes and duties and people and start a viscous cycle, which destabilizes prices in the
market place.

It is estimated that illegal logging depresses world timber prices by between 7 and 16 percent depending on
the products being produced. In the US alone, this equates to a loss of USD460 million each year. The World
Bank estimates annual global market losses of USD 10 Billion and governments losing an additional USD 5
billion in lost revenue from illegal logging. The loss of climate regulation due to deforestation is expected to
cost the global economy USD1 Trillion by 2070”.

1.1.3.2.3  Ecosystem services impacts

Deforestation impacts on ecosystem services, which broadly encompasses all essential services provided by
forests as part of a natural ecosystem. These benefits broadly include increased rainfall, genetic diversity, soil
stability, and a regulated climate, which are integral to the successful production of food in many parts of the
world. According to the Rainforest Conservation Fund, soil stability has two main aspects. Rainforests act as a
closed-loop system for nutrient recycling. Soil formation is another important and related supporting service.

Deforestation destroys tree cover and impacts on nutrient cycling allowing these soil nutrients to be lost and
impacting on forest regeneration. Most rainforests are “wet deserts,” located in areas with acidic, clay-like
soils that are low in nutrients and that normally cannot sustain much life. Rainforest soils are thus poorly
adapted to agriculture, because once the vegetation is removed, the soil is highly vulnerable to erosion and
nutrient leaching.

In terms of genetic biodiversity, forest are also a source of herbal medicine and source of pharmaceutical
products globally, where more than 80% of the developing world continues to rely on traditional medicines,
predominantly plants, for primary health care. In the Amazon Basin, medicinal plants serve as the main form
of health care for a majority of the populace, in part because of cultural preference and also because of the

7 Eliasch, J. (2008). Climate Change: Financing Global Forests - the Eliasch Review. London, Earthscan
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prohibitive cost of pharmaceutical products. For large numbers of rural and urban poor people in this region,
medicinal plants offer the only available treatments for both minor and serious ailments?.

In terms of climate regulation services, the Amazon forest contributes humidity to the whole region’s
persistent cloud cover and forms the basis of precipitation that moves throughout the region. Further to this,
rainforests continually recycle huge quantities of water, feeding the rivers, lakes and irrigation systems.
Without this climate benefit, droughts would become more common in these regions. Rainforests also help
regulate air quality, while locking away carbon dioxide that would otherwise contribute to global warming.
According to UNEP, since 1990, the world’s primary forest area has decreased by 300 million hectares, an area
larger than Argentina.

8The Impacts of Forest Degradation on Medicinal Plant Use and Implications for Health Care in Eastern
Amazonia, Elisabetsky and Wannamacher 1993
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1.1.3.3  Benefits of sustainable plantation forestry in the Amazon Basin

According to the FAO, plantations produce more wood on less land than natural forests. Currently, plantation
forestry accounts for 7% of total forest cover, but provides about 60% of wood used by the forest industry.
New studies, supported by WWEF?, show that FSC certification has brought about a reduction in the rates of
deforestation in different tropical regions, including the Amazon Basin. Studies have found significant
differences between FSC-certified and non-certified operations, with FSC certification being linked to more
sustainable operations. Other studies in the region have found that certified companies had a much higher
level of legal compliance and internationally recognized best practices, contributing to better working
conditions and environmental safeguards.

FSC certification also emphasises effective protected ecosystem corridors and networks, as a means of
ensuring that representative sanctuaries of biodiversity survive in deforestation affected area. They can also
serve as reservoirs for future restoration. Expanding and strengthening protected area corridors is therefore
one of the most important strategies available to mitigate the impact of deforestation.

Plantation forests help to meet the demand for forestry products like industrial roundwood, fuelwood, and
pulpwood while at the same time providing some of the functions of natural forests including soil stabilization,
prevention of erosion, carbon emissions mitigation, and maintaining the water cycle. Renewable sources
timber is therefore an effective way for the plantation forests to play a positive part in the reduction of
atmospheric carbon, resource depletion and environmental degradation. Generating a culture of timber
building from sustainable plantations and thereby stimulating demand would encourage a reversal of the
impact of deforestation by sequestering CO.. For example, in Brazil, the growth of plantation forestry from 5
million ha in 2004, to 7 million ha in 2012 has contributed to the reduction of annual deforestation from
27,772 ha per annum to 4,571 ha per annum over the same period.

Plantation productivity is normally much greater than that of natural forests. The most productive native
forests (those of the southeastern United States) show Mean Annual Increases (MAI) of around 4-8 percent.
Plantations in Brazil (Pinus taeda) have achieved MAIs of 17 percent, and plantations of Eucalyptus grandis in
Brazil have recorded MAIs of 24 percent (Cubbage et al., 2007)'°. Well managed plantations in some
developing countries have biomass increases in excess of 40 m3/ha/annum.

In terms of FFC’s operations, it can thus be expected to have an MAI about 4 to 10 times that cited for natural
Amazonian forests. Potential direct benefits from this include economic, socio-cultural and environmental
benefits (Figure 1.1). Studies estimate that the global economic value of Non-timber forest products (NTFPs),
from forestry to be between USD 363 and USD 814 per hectare, suggesting a global value in the region of USD
410-910 billion annually!!. NTFPs include useful materials and commaodities obtained from forests which do
not require harvesting (logging) trees, such genetic biodiversity, water purification, nutrient cycling, climate
contributions, soil production and water treatment. FFC will ultimately have 150 000 ha under plantation, thus
making a significant contribution to NTFP in Colombia in the range of USD 54,45 million to USD 122,1 million.
FFC has also taken their first steps to becoming a FSC certified producer and to maximise on associated
benefits.

% http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0129675
10 http://siteresources.worldbank.org/EXTFORSOUBOOK/Resources/03-FSB-Ch03.pdf
11 100% Sustainable Timber Markets: The Economic and Business Case, WWF 2016
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Figure 1.1, provides an indication of the global value of NTFP versus value derived from timber products, such
as exports of sawn lumber, pulp wood etc. As it can be seen, the total NTFPs contribution equates to almost
the same value contribution as primary timber production, valued at just over USD19 trillion*!. Globally (from
natural and managed forests), nutrient cycling is the most economically important NTFP services from forests,
valued at ~USD 6 trillion. Timber growth is the second most economically significant, valued collectively at
~USD 3 trillion. It can be seen that the benefits of forestry, in the form of NTFPs are quite comparable to the
global value of primary timber products. There is thus a strong case to conserve forests or increase plantation
forestry for the additional economic benefits they provide in the form of NTFPs.

Figure 1.1: Breakdown of global timber products and ecosystem services in USD
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In terms of other financial contributions, sustainable timber markets entail timber products sourced and
derived from forests with sustainable forest management practices, such as FSC certification. Sustainable
forest management has the following additional benefits:

e Supply chain integrity: timber is derived from locations where on a net basis, the growth rates of
commercial species in source forests exceed removal rates, that is, timber dependent industries are
generating profit from forest growth rather than forest stocks.

e Biodiversity and conservation: Forests play a fundamental role in preserving biodiversity, sequestering
and storing CO2, water cycle regulation, nutrient cycling, soil stability and local climate regulation.
Sustainable timber harvesting does not contribute to the degradation of these vital ecosystem services,
but actively protect, manage and restore them.

e Protecting social benefits: The benefits range from meeting basic human needs for food, shelter and
firewood, to improved quality of life and health. Globally, over 1.5 billion people depend on natural
forests and plantations for their livelihoods3. Sustainability in this context refers to management
practices which protect their rights and livelihoods.

1.1.4  Procedures, information collection, processing and analysis
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The procedure for collecting and processing the information used is based on the criteria
determined for the development of commercial forest projects required by the Orinoquia Regional
Autonomous Corporation (Corporinoquia), which can be found in Ruling 500-41-15-1753 dated

December 3, 2015.

According to the studies and the information provided by Forestal de la Orinoquia, the project was
described based on the specific operational characteristics for the project.

Additionally, in order to collect the information corresponding to soils and additional information
provided by the project’s location, reference was made to the "General Study of Soils and Land
Zoning for Vichada department"”, carried out in 2014 by Agustin Codazzi Geographical Institute
(Instituto Geografico Agustin Codazzi).

The main sources of baseline information are shown in the tables below:

Table 1.3: Information sources

Type Primary Information Remarks

Basic Agustin Codazzi Geographical | The defined specifications will be

cartography Institute  (IGAC) and General | considered for its preparation.
Maritime Diretorate (DIMAR).

Thematic IGAC, DIMAR, Colombian Geological | Cartographic adjustments from

cartography and Mining Institute (INGEOMINAS), | primary information and other
Regional Autonomous Corporation, | private sources, following IGAC’s
IDEAM and DANE. protocols and satellite images

available from other sources.
Geology INGEOMINAS, Marine and Coastal | IGAC and IDEAM.

Research Institute "José Benito Vives
de Andréis" (INVEMAR).

Geomorphology

IDEAM

IGAC and INGEOMINAS.

Soils

IGAC, Colombian Agricultural
Research Corporation (CORPOICA).

Environmental regional and local
authority and territorial entities,
Amazonian Scientific Research
Institute (SINCHI), research center.

Hydrology IDEAM, environmental authority, | Research center (Universities,
Colombian Institute for Rural | research institute).
Development (INCODER).

Water use Primary information and | IDEAM, INVEMAR, environmental
environmental authority. authority.

Hydrogeology INGEOMINAS, environmental | IDEAM, INVEMAR, environmental
authority. authority.
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Type

Primary Information

Remarks

Atmosphere

IDEAM, environmental authority.

Existing studies in the project’s
area and territorial entities.

Landscape

IGAC, environmental authority.

Territorial entities

Flora

Primary information, IGAC, research
centers, National University of
Colombia’s Institute of Natural
Science (ICN), universities, IDEMA,
CORMAGDALENA, Special
Administrative Unit of the National
Natural Park System (UAESPNN),
Colombian Civil Society’s
Network Association, Alexander Von
Humboldt Institute, John Von
Neumann Institute, SINCHI, National
Herbarium, botanical gardens,
regional and local environmental
authorities.

Existing studies in the project’s
area, territorial management plan,
development and river basin
management plan, NGOs,
specialized associations.

Fauna

Primary information, Alexander Von
Humboldt Institute, Institute of
Pacific Environmental Research,
IGAC, research centers, National
University of Colombia’s Institute of
Natural Science (ICN), universities,
IDEAM, CORMAGDALENA, Special
Administrative Unit of the National
Natural Park System (UAESPNN)
Colombian Civil Society’s Reserve
Network Association, John Von
Neumann Institute, SINCHI, National

Herbarium, botanical gardens,
regional and local environmental
authorities.

Demographic,

spatial, economic
and cultural
dimensions

National Administrative Department
of Statistics (DANE), territorial
entities and primary sources.

Existing studies in the project’s
area.

Cultural dimension

Primary information, Colombian
Institute of Anthropology and History
(ICANH), INCODER, Ministry of
Culture, Ministry of the Interior and
Justice.

Existing studies in the project’s
area, research centers, NGOs and
indigenous and Afro-Colombian
associations.

Archaeological

Primary information, Ministry of

Existing studies in the project’s

aspects Culture and Colombian Institute of | area, research centers.
Anthropology and History (ICANH).

Political and | Territorial entities, DANE, IGAC, | Existing studies in the project’s

administrative primary information. area, research centers.

dimensions,
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Type Primary Information Remarks
development
trends
Information Primary information
provided by the
population

Source: General Methodology for Environmental Studies.

The geographic information used was collected through Agustin Codazzi Geographic Institute
(IGAC)’s and Orinoquia Forest Company’s SIG-OT program, managed through ArcGIS program and
verified in the field.

Regarding the environmental impact assessment, it was conducted based on the classification of
natural resources divided in three groups: abiotic, biotic and socioeconomic. With this first
classification, the assessment was carried out according to each of the project’s stages and area of
influence.

Finally, with the identification and assessment through the matrix, the environmental management
measures included in each environmental program were formulated, and subsequently a project’s
risk analysis, follow-up and monitoring plan and finally a contingency plan were carried out. All these
measures and programs were formulated aiming at mitigating, compensating and minimizing the
negative environmental impacts that may arise due to the development of FFC project; and thus, it
is ensured that the proposed measures reduce appropriately the impacts generated, with an
adequate management and implementation.

1.1.5  Study’s General Content

This document contains the Environmental Management Measures for the development of FFC
project located between Puerto Carreio and La Primavera municipalities in Vichada department.

The company FFC will develop the project, which will consist of areas for one nursery, dormitories,
bathrooms, one kitchen, one dining room, one warehouse to store tools, supplies and waste,
elevated tanks, and the adaptation of the internal access roads for the plantations’ activities and
the project’s development.

The content of the technical study includes Chapter 1 which provides an Executive Summary and
discusses the type of project, location, justification, procedures, information collection, processing
and analysis, objectives, background information, scope, methodology used for the environmental
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study’s development. Chapter 2 provides an overview of the Policy, Legal and Administrative
Framework.

Chapter 3 describes the project and Chapter 4 provides an overview of alternatives considered for
the project. The Baseline conditions of the area potentially affected by the project are provided in
Chapter 5.

In Chapter 6, the Environmental Assessment is carried out through the assessment matrix of the
environmental impacts generated by the project’s development. These possible impacts were
assessed by an assessment matrix, taking into account the assessment criteria determined in
Corporinoquia’s terms of reference: Nature of the Effect, Type of Impact, Intensity, Possibility of
Occurrence, Duration, Trend, Extent, Area of Influence, Reversibility and Mitigation. In Chapter 7,
proposed environmental preventation and mitigation measures are provided, while Chapter 8
assesses environmental impacts identified for the project following the application of appropriate
environmental preventation and mitigation measures.

Chapter 9 formulates the Environmental Management Plan with its respective management sheets
for each component, in order to prevent, mitigate and correct potential impacts and thus adopt
them in the project’s activities. This management plan enables to formulate a project’s follow-up
and monitoring plan. Finally, based on the risk analysis, a contingency plan is formulated, which
determines preventive and control measures for all the project’s activities.

1.2  Objectives

To prepare a Technical Study - Environmental Management Measures in order to develop the FFC
project according to the Terms of Reference provided in Ruling 500.41-15-1753 dated December 3,
2015, to establish and manage commercial forest projects in Corporinoquia’s jurisdiction.

1.2.1  Specific Objectives

e To describe generally the forest project’s activities to be developed in Puerto Carrefio and La Primavera
municipalities of Vichada department

e Tocharacterize the project’s baseline of the area of influence in terms of abiotic, biotic and socioeconomic
environments and landscape

e Toanalyze the demand and the use, exploitation and/or impact of Natural Resources related to the forest
project’s development

e To carry out an Environmental Assessment for the FFC project’s direct area of influence

e To carry out a Risk Analysis for the FFC project
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To design the Environmental Management Plan for the FFC project
To prepare the FFC project’s follow-up and monitoring plan.
To design the Contingency Plan.
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13

Methodology

The methodology to collect and process the information is based on the criteria determined for the
development of commercial forest projects required by Orinoquia Regional Autonomous
Corporation (Corporinoquia), which are found in Ruling 500-41-15-1753 dated December 3, 2015.

The following table includes the description of the activities for the preparation of the technical
study, environmental management measures.

Table 1.4: Description of the project’s activities

Revision and analysis of
secondary information

environmental and  social
characteristics of the area

Stage Objective Activity
Information collection of the | Company’s document review
project’s activities and meetings with the
company’s work team
Information about the study’s | Document search, research

and studies in the project’s
area

Information about
environmental issues of La
Primavera and Puerto Carrefio
municipalities’ Territorial
Planning: weather, air quality,
noise

Information  search  and
review regarding the
municipalities involved in the
project’s area

Planning of field

activities

and
of

Information
development
environmental baseline

analysis

Secondary information
verification based on the
visual interpretation of
satellite images

to collect
about abiotic,
socioeconomic

Field  work
information
biotic and
environment

Information collection in the
field and its analysis

Characterization of natural

resources

Sample-taking and
characterization of natural
resources, to request permits
and baseline information

Information analysis

To systematize and document
the information collected in
the field

Preparation and description
of the environmental baseline
for biotic, abiotic and
socioeconomic environments
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Stage Objective Activity
Identification and | Identification and assessment
environmental assessment of environmental aspects and
impacts
Risk analysis To determine risk and
environmentally sensible
Preparation of areas
v - -
documents Formulation of the | The strategies, plans,
environmental management | programs and projects are
plan designed and formulated,
Design of the follow-up and | meetings with the company’s
monitoring plan work team
Design of the contingency plan

Source: (Valoraciéon Econdmica Ambiental, 2017)

1.4 Identification of project sponsors, operators and contractors

141 Project Sponsors

Forest First Colombia (FFC) is a Colombian forestry company that has developed a distinctive and
valuable, win-win, triple bottom line investment model that has positive commercial, social and
environmental benefits while delivering a acceptable return on investment to its shareholders. FFC
holds as one of its most important tenets: economic, environmental and social sustainability. As a
forestry company working exclusively in Colombia, a sincere and concerted commitment and
sense of responsibility for the impact of its business on neighbors and the environment has driven
an innovative orientation toward forestry operations and a holistic set of indicators to track and
monitor overall business success. The symbiotic relationship between FFC’s success and the
uplifting and protection of the environment is one that has been consciously woveninto the
fabric of the company. Stimulating both local and regional economic development and protecting
the environment is part of FFC’s long-term, proactive form of risk mitigation. Communicating
these values assists FFC in attracting financing from institutions and individuals with a similar
ethos.

During the initial five years of operations FFC was sponsored with capital from its founders, private
investors that found affinity with the asset class, the country or both until 2016 when SAPPI Ltd
invested as a strategic investor. In 2017 FinnFund became an equity investor in Forest First
Colombia.

1.4.2  Project Operations
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FFC holds

1.4.3 Contractors

As part of our Social inclusion ethos we have decided to create entrepreneurial opportunities for
those interested in taking them in our immediate communities and within Colombia. For that
reason, from inception we have been working with local contractors for our Silviculture, nursery,
and recently in our wood transport operations. We have also created opportunities within our
location management with catering, construction and logistics third parties.

To date, FFC works with the following contractors:

1.5 Baseline environmental conditions

Nombre Actividad Realizada
COMPANIA ASESORA SILVOTECNIA SA Silviculture
ENBOSQUE SAS Silviculture
SILVICS SAS Silvicultura
SERVICIOS FORESTALES DE LA ORINOQUIA Silvicultura
FUNDACION LINDA CHARLOTTE Catering
SERVICTOS FORESTALES DEL VICHADA SAS Nursery team transportation
SERVIALCONT SAS Logistics & transport
TRANSVICHADA Seedling transport
GOMEZ MARTINEZ EDGAR JAIRO Logistics & transport
TRANSFORESTAL VENTUROSAS SAS Logistics & transport

An overview of the Baseline environmental conditions is provided in Chapter 5

1.6  Applicable environmental standards
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1.6.1  FSC Principles

The project will comply with the Forest Stewardship Council’s (FSC) ten Principles for responsible
forest management. These can be summarized as follows:

Principle 1: Compliance with laws

o “The Organization shall comply with all applicable laws, regulations and nationally- ratified
international treaties, conventions and agreements.”

Principle 2: Workers Rights and Employment Conditions

o “The Organization shall maintain or enhance the social and economic wellbeing of workers.”

Principle 3: Indigenous Peoples’ Rights

o “The Organization shall identify and uphold Indigenous Peoples’ legal and customary rights of
ownership, use and management of land, territories and resources affected by management
activities.”

Principle 4: Community Relations

o “The Organization shall contribute to maintaining or enhancing the social and economic wellbeing of
local communities.”

Principle 5: Benefits from the Forest

o “The Organization shall efficiently manage the range of multiple products and services of the
Management Unit to maintain or enhance long term economic viability and the range of
environmental and social benefits.”

Principle 6: Environmental Values and Impacts

o “The Organization shall maintain, conserve and/or restore ecosystem services and environmental
values of the Management Unit, and shall avoid, repair or mitigate negative environmental impacts.”

Principle 7: Management Planning

o “The Organization shall have a management plan consistent with its policies and objectives and
proportionate to scale, intensity and risks of its management activities. The management plan shall
be implemented and kept up to date based on monitoring information in order to promote adaptive
management. The associated planning and procedural documentation shall be sufficient to guide
staff, inform affected stakeholders and interested stakeholders and to justify management
decisions.”

Principle 8: Monitoring and Assessment

o “The Organization shall demonstrate that, progress towards achieving the management objectives,
the impacts of management activities and the condition of the Management Unit, are monitored and
evaluated proportionate to the scale, intensity and risk of management activities, in order to
implement adaptive management”.

Principle 9: High Conservation Values

o The Organization shall maintain and/or enhance the High Conservation Values in the Management
Unit through applying the precautionary approach.

Principle 10: Implementation of Management Activities

o Management activities conducted by or for The Organization for the Management Unit shall be
selected and implemented consistent with The Organization’s economic, environmental and social
policies and objectives and in compliance with the Principles and Criteria collectively
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1.7  Proposed mitigation measures

Proposed mitigation measures have been identified and included in Chapter 7

1.8 Net environmental impacts

Net environmental impacts are assessed in Chapter 8
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