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Introduction Methodology
Located in the remote southwestern Amazon, the Sierra del DIVI:SOI’ mountain range divides the Ucayali and_Jurua . . Administrative Units Crossed by Administrative Units Crossed This research uses a mixed methodology including spatial analysis with Geographic Information
Watersheds and separates the urban centers of Pucallpa, Peru and Cruzeiro do Sul, Brazil. Both Pucallpa and Cruzeiro do Sul serve X 3 =t ' Road : Systems (GIS) and a literature review of historical accounts, scientific studies, government reports project
as economic hubs for their region, but are each the end of the road, as beyond them rivers remain the main means of transportation ‘Pmposed Tran;p(,rtaﬁon Infrastructure from Pucallpa, Peru to Cruzeiro do Sul, Brazil Oa by Railroad reports, legal documents and agreements, news articles and existing maps in Spanish and English. In order to
(figure 1). The Sierra del Divisor region includes indigenous territories, forestry and mining concessions, a reserve for the AR N 8% assess the social and environmental impacts of the infrastructure project, a map of the Sierra del Divisor region
“uncontacted” Isconahua people, the Serra do Divisor national park in Brazil, and a proposed Peruvian national park, currently the Siereadel Divisor Reserye.Zone o & Nukin A and the proposed infrastructure projects was created using GIS.
Sierra del Divisor reserved zone: a transitional category (figure 1). The Brazilian Park embraces the Peruvian border and hosts a 34% Given existing research showing the impact of deforestation, fires, and other impacts within 50 km of
“spectacular” number of rare and endemic species (Vriesendorp et al. 2006), including jaguar, white-lipped peccaries and the red § R | \acire dofSor roads (Laurance et al. 2009, Alves 2002, Nepstad et al. 2001), the research used a 50 km buffer around the
Uakari monkey (Salisbury et al. 2013). In addition to fauna and flora, the region also holds cultural diversity with descendants of N X a3l > proposed road (Figure 4) to spatially and quantitatively analyze the potential impacts on the administrative
the Asheninka, Nawa people, rubber tappers, and the “uncontacted” Isconahua people. Indigenous communities and small villages N E Y > Xx**' = e - 79% units and hydrology in Peru and Brazil. The 50 km buffer reflects a study done in Brazil (Nepstad et al. 2001).
line the rivers. In the last decade, loggers, miners, and drug traffickers have become more visible, even as populations in both IR i) *_)(*XX i s & 66% Unlike Peru, the Brazilian method of official road building frequently includes a main highway with 6-10 km
Cities continues to grow (Salisbury et al. 2013). Simultaneously, plans to bridge the ecologically and culturally diverse region NTASIEGE XTI O Indigenous Territories- 11 km secondary roads spurring out every 5 km (Simmons 2004). From these roads stem government-built resource
between the cities with transportation infrastructure continue to coalesce. o s g '\ /Q .- /ﬁ'ﬁl BRAZIL /e B | o Mineral concessions. 8 km extraction roads up to 25 km from the original road (Arima el al. 2001). Additional unofficial roads stem from
s ff\ Kb s e — | Serra do Divisor National Park. 33k OfTicial secondary roads, creating additional deforestation. With the lack of monitoring in remote Peruvian
Bac kg round N T rior . e | i s U ® Forestry Concessions- 10 km Amazonia, similar unofficial roads, particularly logging focused ones, will likely stem from the original road.
: : . : : : Serrs Ao BIVisor e e s O Other Units- 112 km O Other Units- 64 km Since significant deforestation occurred within 25 km of the official secondary roads in Brazil, a 25 km buffer
: Since 1343, there has been pressure by various polltlgal figures to c_reate a road to link Pucallpa to Cru_zelro do Sul : o Borter [ Pt ettt Prs around the proposed road illustrates the potential impacts of a Peruvian road without official secondary roads.
(Salisbury et al. 2013). In 2003, the Initiative for the Integration of the Regional Infrastructure of South America (I1RSA) project NN N ot s e Figure 2. The distribution of different land units the proposed road/rail would travel through.
portfolio included a plan to connect Pucallpa and Cruzeiro do Sul. In 2009 the Peruvian Ministry of Transportation and T e Results
Communication commissioned a consultant report to analyze the spectrum of various positive and negative impacts the road LIl 2277 | 750 W 40 W 730 W
could bring. The resulting report by the Pucallpa Road Consortium compared several different routes for the road, but ultimately %“" w\ o The 50 km buffer around the planned road in Peru covers nearly 21,000 km2: roughly 81% lies in Peru
decided the road would be best placed along the Abujao River (figure 1) (Ministerio de Transportes y Comunicaciones 2012). eC (P2 | \ . o 125 and 50 Kilometer Buffer Around Proposed Transportation Infrastructure and 19% lies in Brazil. The buffer will include 29% of Serra do Divisor National Park, 40% of Isconahua
Meanwhile, in Brazil, an alternate transportation corridor is developing. A 2012 IIRSA report plans to connect Cruzeiro do Sul to e Rt \\\\ R N N territorial reserve, 7% of Sierra del Divisor Reserve Zone, and 70% of the Imiria regional reserve. In addition,
the Peruvian border via railroad (IIRSA 2012). However, the railroad would end 32 km north of the Peruvian planned road. \\\\ \ R 1 | A more than 60 titled indigenous (1485 km?) territories fall within the 50 km buffer, including San Mateo and
o e o e £ e G dhe G o A e A’i\\ w Flor de Ucayali. The 142 km road will cross 29 rivers and streams (figure 5) and follow within 1 km of the
D| sconnect Sc;gfhrv?/es'tem pAmagonpillustrates ﬂ'?e disconnect between thi peruvian and Brazilian : Abujao River for 68 km (figure 4). The majority of the road will penetrate undesignated state lands, but the

route will also cross indigenous territories (11 km), mining concessions (8 km) and forestry concessions (10 km).
A nonstop railroad will not likely have the same large-scale deforestation associated with paved roads.

- - E ) \ __Isconahua Territorial —
infrastructure projects. ER AN ST I

Although IIRSA seeks to integrate South American countries, our analysis of official documents shows Peru and Brazil

currently contemplate two different routes and two different means (road and rail). If the two countries carried out the plans _ : — 8° 5+ = /// 50 S However, 34% (33 kilometers) of the 97 km railroad will cross the Serra do Divisor National Park. In addition,
currently articulated by their official documents, there would be two different corridors ending at the other’s border, an action Administrative Units within 50 km Buftter /A the railroad will bridge ten Brazilian rivers.
likely to_ exacerb_a_te socm-enwronmgntal Impacts (I__a_lurance et gl_. 2009; (_Zarpenter _1994) with none of the transb_oundar;_/ Total Area 20,912 (km?) .
economic or political advantages articulated by political authorities. A railroad destined to end at the border and in a National Park R ey MGBGE DI SCUSS | on
promises to transport few people or goods. Even if the road and railroad met, transitioning between the two would be logistically Buffer within Peru 17,429 | - '
challenging. At the border, goods and people would need to be transported from rail to road or vice versa, which would e [T The combination of a road and rail terminating at different points along the international border

: A - : : : - i Conservation Units 2,661 [ ST : : : : : : . :
necessitate significant infrastructure and resources. The existence of both routes mlght also motivate Iocgls and outsiders to build et Concessions 2 860 = % ot T | would bring socio-environmental impacts without the transboundary economic and political benefits
unofficial roads to connect the two. However, the route to connect the current end point of these two projects would penetrate at Titled Ii’] digenous Territories 1703 T ot ] adigenous ooy articulated by policy makers. In addition to the effects described in the Impacts section above, the road
Ie_ast one of t_he f_ollowmg: San Mateo indigenous reserve, Serra do D|V|§or national park or Iscc_)nahua '!'errltorlal reserve. This TerritoryialReserve For Isolated Populations 1175 4 - ey % ﬁy | would also run parallel to the Abujao River (less than 1 km away) for 68 km causing concentrated pollution
disconnect highlights the challenges of transboundary infrastructure projects: where two countries seeking to advance towards a Other Units 8,021 vl ' I . oo e (Lo €ven wWhile facilitating access, resource extraction, population growth, and other unforeseen impacts in the
common goal fail to coordinate planning across the border. 1ol [ B v [ ke

. — . = e riverside villages and indigenous communities, while linking mining, forestry, and petroleum concessions to
Buffer within Brazil 3,483 75° W 74° W 73° W

: : : the aforementioned population centers, coca production zones, and the Brazilian border (Figure 4).
Im p acts Of RO ad S ahn d Ral I ro ad S In Am azonia Conservation Units 2 261 On the other side of the border, an ecological railroad with no planned stops would likely have less
An extensive body of existing research concludes road building has myriad adverse environmental impacts in the tropical Other Units 1,222 g(')g;‘urfrié §5 km and 50 km buffer illustrate the potential impacts of the Pucallpa- Cruzeiro SOCIO-en\{ljron:nentarI] |m|£)_<';1cts.OI Hr(])_vvcle_ver, Wflule _deforestlaglg_n might be_ res}rlctekd tOdan a(ljrea |ﬁ33 than 5_50
rainforest (Laurance et al. 2009, Alves 2002, Nepstad et al. 2001). The greatest socio-environmental impact is road associated | meters wide along the railroad, this linear clearing would bisect a national park and end at the Peruvian
deforestation given that in the Brazilian Amazon over two-thirds of deforestation occurred within 50 kilometers of a major paved border, providing easy access to hunters and other illegal foot traffic and allowing additional degradation
road (Nepstad et al. 2001), and almost 90 percent of deforestation can be found within 100 kilometers of government build roads Table 1. The area of the 50 km buffer in Peru and Brazil divided into different land units — S — e e through edge effects: additional penetration by wind, sun, and fire even as some species avidly avoid forest
(Alves 2002). Additional impacts include: within each country. % k %@M ST Al““%/P“"POSEd it yaeo JBRAZAL edges (Murcia 1995; Goosem 1997, 2000, 2007: Laurence et al. 2002: Laurence 2004) and cannot traverse
' ] ”3;._ orde - X A : . . .
« Many rainforest species are incapable of traversing even narrow forest clearings (Develey and Stouffer 2001, Laurence et al. [ o w E”V/F ;%;%ig “\_ semado| TOrestclearings (Develey and Stouffer 2001; Laurence et al. 2004; Laurence and Gomez 2005; Goosem
. . . . . - Divisor
2004, Laurence and Gomez 2005, Goosem 2001) and/or many species suffer higher mortality near roads from vehicle road kill ‘ 2N ' = wiom| 2001). N _ _ _ _
. .- Park
(Goosem 1997, Novelli et al. 1988, Vijayakumar et al. 2001). N SN e = ha ~ Additional research on the impacts of railroads on tropical forests Is necessary to fully understand
* Many rare species are apex predators and large-bodied mammals that require large home ranges or have low reproductive rates > X LTV s the impacts Of_ t_hIS Infrastruct_ure pI’OJEC'[: Moreover, this research_does not _fuIIy recognize the difference
and are thus vulnerable to increased mortality (Bennett and Robinson 2000). 740 W 73° W WY o between Brazilian and Peruvian road building methods and the difference in the impacts. Although the 25
» Chemical pollution and nutrient runoff from roads are detrimental for nearby streams and wetlands with major pulses at the Proposed Transportation Infrastructure with Detailed Hydrology Y N fg | :<m and 5% km buffers l_olllentllfy t?fe arera]t Olf pot_entlalfl_mpact, other factorr]s, Sl;)ch as physical f(igtures and
: : 1Al L IO “PERU A~ River — —_— ocation of resources will also affect the location of impacts. In Peru, the Abujao River would create a
start of the wet season particuarly devastating to widlife (Pratt and Liottermoser 2007). - Q = ) E 3 g e | barrier to deter deforestation south of the river, while rssources north of the r(J)ad could drive extensive roads
 Forest clearings facilitate widespread species invasions, including fire ants, non-rainforest vertebrates and many weed species a2 NN : - N T 72N Lo Uik 7 et ndigemons Peci ) _ _ _
(Goosem and Marsh 1997, Brown et al. 2006, Walsh et al. 2004, Dawson and Weste 1985, Gascon et al. 1999, Goosem and tor R A ., (2FA e Ag [ e ecaens - beyond 50 km. 1T the road was located south of the Abujao River, the opposite effect could protect the
Turton 2006, Goosem 2008) ey N\ s o e . 5 Do 0 W[ Poesdam o ot conservation units located north of the Abujao River. Ultimately, the socio-environmental costs to the
3 N - - - - / .Lreuz ir o 'S oooooo ¢ CIFA-UN[#BC) I(ﬁ, IIRS,j\, JSEI?J\IIAI\EESCE'EO) UR ) (—— - = 101}1’1'&8 Crs — = i 2 i . N . . . . . . . . . .
« Amazon forests penetrated by roads from selective logging operations are ~400% more likely to be deforested than non-logged % . SOPNR ol Integrity of conservation units, indigenous territories, and tropical forest due to the proposed transportation
forests (Asner 2006). 5 0y %y = kakx =y Figure 4. Proposed road would connect resource extraction concessions, communities Infrastructure, make further research and governmental planning necessary before attempting to connect the
« Roads facilitate the spread of outside diseases to uncontacted tribes without immunities (Napolitano 2007). % TMJR.-W Lol . bl and coca production zones located north of the Abujao river. Pucallpa and Cruzeiro do Sul.
» Roads encourage illegal cultivation of drugs (YYoung 2004). ) & Al
« Roads facilitate trafficking of drugs, weapons, wild animals, and other contraband (Young 2004; Suarez et al. 2009). eslsly A ,}J:; o~ s . References
» Roads contribute to the loss of cultural traditions (Sawyer 2005). oo Za oz BRAZIL 2 B oo a: Ameai 1 Sosbiaton o Ao oers o G B O B e  Comamoasins, 2015 Bt e P on Wl o ol o oo s e el PUaIp Pt -
- - - - ST - - G B Vatel S l__ o oo o e oo Lot o B s, oo o el Ao b 0 (o 2647 2980, WG, C. 1995 s s 1 s s bt ot e et ooy & Evolution, 10 2 55-62
Although IeSS extenSIVe, researCh On the enVIronmentaI ImpaCtS Of rallroads Indlcates these Ilnear Clearlng Can aISO ¢ &s‘,,; Flor dé N \\\\ Eﬁ;i{i&‘ﬁﬁﬁﬁfﬁfﬁ""d’ %FA i{\l‘(”HRJ\/i(JZ\(I‘) (\ Benne:tt, 'E.,.andJc.Jhn Robinson. 2000. Hunting of Wildlife in Tropical Forests: Im:plicationsfor_Biodive_rsityand Forest Peoples. Repo_rt.Wgrid Bank: 1-4_2. Napoliténé, D. A 2007. Towards Understandingthé He_althVuInerabiIityofIndige.nousPecEpl)es Living inVquntary.IsoIatio'n inthéAmazon Rainforest:
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damage ecosyStemS (Doyle and HaVIICk 2009). However, a nonStOp rallroad WOUId aVOId many Of the UﬂOfflClaI roads Stemmlng : a} \ . Ucayah 5 /Se’fﬁ do Divisor D:r‘ti;:?“_lj . Fi ure 5 Inset Brown, G., B. Phillips,_J.VE/e)b_b, and R. Shine. 2006. Toad on the Road: Us(e)ofRoadsasDispersaI Corridors by Cane Toads (Bufo Marinus) at an Invasion Front _’ ’ 15;1(3):395-407’. _ _ Y B _ ’ o _ i o
. - , - , - , {4tional Par n : Carpntr, T G 1990108 Eontmanel It B o Sosir g o Wiy & o B T e e S, B Boun Bl oo o Sy " STEof HRTy B 472, beion Gt e Taim.
Off OffICIaI roads WhICh WOUId Ilkely Ilmlt defo restatlon. ImpaCtS Of rallroads InCIUde: \Pucall‘ﬁa‘\’ 3 e %‘llt .lPCIk Sources: CIFA-UNU,IBC,]G}\',IH}SA::SJERNM:"P,UC.GEO,‘UR< magp delineates Davf/)son, Pand G. V\/;ste.tlsi$5. JChamgels Iantphf Distggb?;i)Qrzg;Phytophtho;acﬁmam.omiinthe érisbanel'?anges National Park Between 1970 and 1980-81. Pratt, C., and B. G. LotlflerThoser.)A\ZO(t)%.l'_'Mlc:_)bliI_ization otf;I'(rsaffilc-deg\ée(%;ﬁgs_zjseiélsfron.1 Road Corridors into Coastal Stream and Estuarine Sediments, Cairns,
* Railroads create edge effects which alter forest structure, dynamics and microclimate in the Amazon with elevated tree IR T B S et the researched
mortality and a proliferation of disturbance adapted species (Broadbent et al. 2008; Laurence et al. 2002). ] O PERVZ RS — il area. O o s, e S e, L
* Railroad maintenance can contaminate waterways (Carpenter 1994). LR : - romosttios 7] AT | e ] A O e o g R S ke G U et ST T e Ol Ol it
* Railroads pollute waterways by erosion, oils and chemicals (Carpenter 1994). N 23 Y o u] — iy S - Cosn, WA, 10 S Tt S0 st ol ot 1 s 08 L TIOES Wold Metags Ar ConmrameRissh T W, Mosort DK, & o 3. (69200 e Sl v, TeFil s G
] ] ] o ] ] ] g . % 5 10 20 30 40Ki]0meters with Direct Use N far Tsolated Indigenous Peopic: [ Goosem, Miriam, and ::slzgicl\él.azrzslh.sl?gzégg?]mentatlon of a Small-mammal Community by a Powerline Corridor through Tropical Rainforest. Wildlife Vijayakumar, V.P., Kaﬁ;:}l:szica\éa;sgd;v:a;ég?;izr\l.M.Ishwar. 2001. Herpetofaunal Mortality on Roads in the Anamalai Hills, Soouther Western Ghats.
* CreOSOte from rallroad tles Can have Slgnlflcant Influence On phOtOChemlcaI Ozone Creatlon and human health (Doyle and A - T — - — T - quse_m, Miriam.2008.'_'Rethinking(R2_oad Ecology." In LivinginaDyna_mic(Tropinl Forest Landscape, 445-49. Victoria: Blac_kwell Pu?lishing. in] Walsh, Peter D., Phillipp Hepsche!, Ka(lte)_A.Ab(er;ethy, Caroline E. G. Tutin, Paul Telfer, and Sally A. Lahm. 2004. Logging Speeds Little Red Fire Ant Invasion
- 74° W 73°W intatvefor the Imegratl0|'1Ie?tjlcteh:rc?nigl*ln?tr[])?lllmti:lrjscat.li)rri;?;é;:(t:?og;nr?;Igie:nall?aRs?JQ?idzigrlnza{an;eaC::igsastgg c'\l;lea?(r:zy;c;%slgl?SA. 1 IIRGA [database onfinel Young, K. R. 2004. En?fig’nrrlr?:ﬁt?lo;;?ipslgg2Fc:n;§que-:clés of coca/cocaine in Peru: Policy alternatives and a research agenda. In M. K. Steinberg, J. J. Hobbs, &
HaVI ICk 2009). taurance,will@am F. Q\;ﬁlzooz Ecosystem decayofAmazonianforestfragments:a22-yearinvé§tigation. C_onser\}ation!)Biology. 16 (3), 605_—618 ’ K. Mathewson (E_ds.),_Dangerousharvest:drug plants and the transformation of indigenous landscapes (pp. 249-273). Oxf’ord, New ’
. . . . . . , William F.,gg:iwoﬁ%is?g,)?ggig;a:n G.W. Le-lurance. 20009. Imp-actsof Roadsand-LlnearCle-:arlngsor-1 Trf)plcal Forests. Trends in Ecology and York: Oxford University Press.
» Engineering structures required by railroads destroy river banks and alter river courses (Carpenter 1994). Figure 5. The proposed transportation infrastructure will cross 39 streams and rivers. Laurance, Susen GAW. Phil C. Stoufer and Willia F. Laurence. 2004, Effect of Road Cleringson Movenent Patterns of Understory Rinforest Birds i
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