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The Rio Dulce National Park is one of Guatemala’s major envir&u&ntal assets. The park contains the /. “,“_ -,,.rri.,xj~a.nxcl,r.i*~..caixrr ,I*” r*;ai rcea*n.i *.(I --*l-*-u---~.---- ‘” ,p 
remammg remnants of an eastem Guatemalan tropical rainforest which has good but fast deteriorating value 
for the development of the ecotourism industry. The governmenial objective for the region as stated in the 
Master Plan for the park is ecotourism development and protection of biodiversity. The decisions to be made 
concerning the long-term, sustainable use of the natural resources of the Rio Duke region appear to be 
directed by existing environmental laws and the Rio D&e Master Plan. However, the wording of these 
instruments is ambiguous and lacks specific definitions and criteria formaking necessary de&minations. j.yY’gg;~g;~6”.*lack dfb&.rcemedt & *e resio< && l&to &&Give &sptiw h interpretation of 

the laws and uncontrolled, conflicting actions by individuals and Organiziti&s. 
,., .’ L. L ‘\ : ., _ 

This environmental impact assessment (EIA) addresses a proposal by Forestal Simpson, Ltda. (Simpson) for 
transporting harvested gmelina trees from the Rio Dt&e region to a paper pulp mill at Pasadena, Texas in the 
United States. The proposal calls for moving the logs by truck from plantations located both north and south 
of the Rio Duke to a proposed barge terminal that would be constructed at Ensenada Nana Juana, near the 
Rio Dulce Bridge. The proposed barge terminal would be located on the south shore of_the river, within the ,,~~ive use zone,, of ~~‘Rio ~,Ni~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~i~.~ne bm;i per day wouid 
be lb.d~~~~~;&&4&ti~~~~~~ &~2;;&..&;-~; jjli,;&.?&,ge staging fadii~~~ .~~~‘d~~~atique, a 

distance of approximately 56 km. Here an ocean-going, semi-submersible carrier barge would take on six 
loaded barges and transport them to the United States. Although the proposed action provides the focal point 
for fhe assessment, the broader purpose of the EIA is to~assist_,he~ Coipi$on”Naci@i~ hi Medid Ambiente (coNmy”‘“~“ii;’ ..“.. ir,.” rrri”***.” .,*. *, ̂  , .~.. ,.j”.- _. 

m ecrsron-makmg &&r&g the sustainable future development of the Rio Dulce region. 

The key enviionmental issues ~dent&d and addressed in the Ek are related to gmelina plantation operations 
and the construction and operation of the barge terminal within the Rio Dulce National Park. Due to a lack of 
sufficient, reliable baseline information, a thorough assessment of all potential impacts was not possible. 
I$wever, the assessment ~~~~~x~p$oo.~h~ sk,,cey environmental resource areas addressed below; 
emploj;ed‘a n&nber.of ‘assumptions based on available information; and attempted, to the extent possible, to 
provide comparative information c&ceming dire& indirect, and cumulative impacts of the proposed action 
and viable alternatives. The most significant issues reiated to the six resource areas are summarized briefly in the”fioiLtiisections.’ * I. / ” ,I, sl. 

So&econqnic Resources. Simpson has invested approximately $20 million in the local economy for the 
establishment of ~elima’plant&ions totaling about 7500 ha. Their plari is to spend another $5.4’million on 
the construction of the barge terminal with associated support facilities, and establishment of about 2500 ha 
in a$$oo+ gmelina plantations. Subsequent spending wili’totalS6 million annually ($4 million for 
harvestmg and $2 million for replanting). This level of local investment compares with about $10 million 
currently spenf annually by tourists in the Rio Duke corridor. Expectations are that the number of tourists 
and level of spending will increase signif&ntly m‘the next ten years. 

,. *-,l,,.i .__,., ..,y.., 1 ..I r j,,.“,\_~ ..I.. “A,-61 “I,O\,.II. ;*.. i. ,I ., ,. 

r 
. 

Simpson plans to harvest about 10,000 ha of gmelina annually and plans to employ about 1200 full-tie 
workers. Another 1200 jobs are expected to be created indirectly (e.g., suppliers of parts, mechanics, clerks,. 



- 

etc.), raising total estimated employment related to Simpson operations to 2400. Comparatively, it is 
estimated that direct and indirect employment from tourism currently totals about 1250 jobs. However, there 
is tremendous potential for development of tourism in the Rio Dulce region which would significantly expand 
tourism related employment levels. 

Simpson maintains that barge transport of gmehna would be marginally viable if the price of gmelina is 
assumed to be $37.50 per ton. Several alternative methods for transporting the gmelina logs to port are 
considered in the EIA. However, barge transport on the ho Dulce would be the only option that would both 
allow harvesting to begin in the necessary tune frame and would allow Simpson to operate on a “break even” 
economic basis. 

- 

Another key transportation issue related to the Simpson proposal would be the additional congestion resulting 
from approximately 100 log trucks traversing the already congested area of Fronteras and the Rio Dulce 
Bridge two times per day. The trucks could impact the development of tourism in the area. Because they 
would be moving throughout the day, aesthetics (visual and noise), safety, and possibly biodiversity could be 
a.&cted. Because the barge terminal would be constructed on the south shore of the Rio Duke, the additional 
truck traffic on the bridge would occur when harvesting is underway on the north side of the river. 

Truck congestion in and around the Rio Dulce bridge along with the environmental impacts and accidents that 
are likely to occur could be avoided with the use of a dual barge terminal system in Lago de Izabal. With this 
system, the log trucks would be able to access the barge terminal site on the same side of the river as the 
plantations that were being harvested. Travel time would be reduced and the additional congestion at the Rio 
Dulce bridge would be avoided. The technical feasibility of this alternative should be thoroughly investigated. 

land and Soils. Gmelina plantations and support facilities will soon occupy approximately 10,000 ha of 
land in the Rio Dulee region, and there is potential for doubling the size of the operation. Almost all of this 
land is devoted to the growth of a non-native monoculture. There are some advantages in the use of land for 
tree plantations rather than open pasture or farmland. However, there are several environmental 
disadvantages to strict monocultures which exclude the growth of natural vegetation. Therefore, management 
practices that include the interspersal of natural vegetation corridors among the plantations should be 
implemented. Such practices would provide variety in the landscape, allow natural processes important to the 
ecosystem to become reestablished, and provide habitat and routes for movement of native wildlife. 

- 

Most of the plantation land has been converted from cattle pasture, and some from subsistence agricultural 
uses. The effects of the plantations on the soil are generally considered environmentally positive. The soils 
become less compactedand better structured with the combined action of initial site preparation, tree root 
penetration, and increased soil organic matter. Over time, the plantations should provide a gradual increase in 
organic matter, a slight rise in pH, increased diversity of soil microbiota, and a decrease in water runoff 

Construction of the barge terminal would occupy several acres on the shore,of the Rio Dulce and would 
include a 200 m barge canal to be constructed inland from the shoreline. The proposed location has been 
designated as an intensive use zone by the Master Plan for the Rio Dulce National Park, and is already 
heavily degraded by previous uses. However, construction of the barge terminal would constitute a permanent 
change in the shoreline which would essentially preclude possibihties for natural reclamation of the site or 
other less intrusive uses. Simpson would replant a vegetation buffer at the edge of the water (with the 
exception of the barge canal entrance) to provide a visual and sound buffer. However, this would require 
considerable time to mature and its effectiveness (particularly for sound buffering) is not guaranteed. 

X 
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Surface- Water Use. Under the Simpson proposed action, the Rio D&e and Bahia de Amatique would be 
used for the staging and movement of barges loaded with gmelina logs. Barge trafEc along the river would Rem 
start with two single barge passes per day (outbound loaded and return empty) on weekdays. If wood 
prc&tion&&%es Substat&@, four single barge passes or two double barge passes. may become 
necessary. a*<~: F .^ -6: I.. $r.. ^ ,,...:. __,_ ” _ (, _ _.” 

6:; -;: SOme w&& h&6 ;&;rais&ieiaa t; the p;ssible ;&&g;“&e reiig;;~~r&i!.g~~;; (io’*egi tio’;n> ‘, :a ‘A 
: 

on the numerous cayncos and other small vessels on the river, especially in the narrow sections of the river 
p near the Rio D&e Bridge and in the Canyon. By maintaining and widely publicizing a regular schedule for 
i, : the daily round-trip, and through the conservative, aesthetically conscious use of navigational aids, the 

presence of the barges should pose no serious hazard and quickly become a routine occurrence on the river. 
P 
,b., : However, navigating the barge/tug wmb’mation through the sharp, narrow turns of the Canyon would provide 
L, . a challenge for ‘any ttii captain and should be carried out only after thorough trainiug and at very slow speeds 

y Aesthetics. Assessment of potential aesthetic impacts are based on observed levels of human activity, 1 -4 
Master Plan guidance, and assumed expectations of ecotourists. Two of six locations evaluated were 
determined to have potential for significant impacts under the proposed action. 

CI 
i 

At the proposed barge terminal site in the park intensive use zone, significant aesthetic affects would result 
principally f?om the views of the large commercial barges in a ftshing/ tourist area; the cutting of a 30 m 

F? notch in the trees along the edge of the river (site is heavily impacted); possibly the smell of exhaust fumes in 
!, the immediate vicinity; and the noise of 100 log trucks per day, the equipment at the terminal, and the loading ._ 

of logs mto the metal barges. 
mm L < 
I hi the Rio Dulcii Canyon, aesthetic impacts would’&.lt from the passage of the large barges through a 

nationally important scenic area. The barges would be out of sqde and present strong viewer focus in this 

F”: “(,_ narrow section of the river. The sound. of the tug could be magnified because of the high rock walls. Under the 
t : ‘. proposed action, these unpacts wo~d’be &&&l to brief periods during two passes per day. Necessary 

navigational markers would conflict with the rustic setting. 

F” * 
i Water Qualiiy. The water quality of the Rio Duke is currently being degraded by unwntrolled development 
,. ” and rapid population growth along its shores, particularly in the vicinity of the Rio Dulce Bridge. Bahia de 

p 
Amatique is also surrounded by increasing population and is heavily traveled by commercial shipping. With 

p, , prtip~m~agemem pt%itices and establishment of navigation and spill response measures, there should be 
iroi;loticeable additiotial impacts to the overall water quality of the river or the bay from the proposed action. 
However in the lagoon at Ensenada Nana Juana, there is intense pressure from the growth of population and ?-- 

j commercial activities. Potential exists for the wncentration of pollutants in the lagoon because of relatively 
k *.- .: poor water circulation with the main river channel. This in combination. w$h the regular bhurning and 

resuspension of sediments by tug propellers could present a significant water quality problem. The situation 
i”l should be monitored closely. e -: ‘- .’ : -1 *,..r ., ;” c . - i,* L j ,: .,, 

Biodiversity. The EIA team found no evidence that Simpson barg&operatio& on the $0 &lee would 

E significantly impact any species of fish or other aquatic biota. The assessment fo+ses on two threaten@ x .,.. r‘....‘ 
” ‘Y”’ speei&%f the ‘re;id&~the manatee and the terrestrial golden mantled howler monkey. The local populations of 

.,. A_ “I _ # _s,.. 
f 

manatees appear to be precariously small, making the loss of one animal a significant event. The manatee is 
Em slow moving; however, their natural avoidance of human activity and preference for the shallow, near-shore 
* z environment would make barge/manatee encounters rare. Furthermore, the slow speeds at which the barges 

would travel and the vibrations from the tug propellers should provide adequate warning and escape intervals. 
km Of more concern would be the unproposed use of the Chocon Machacas Biotope and the Rio Chocon c 6 @ . . 
* ..a 

p”* xi 



Machaca or other tributary streams for plantation-related activities. Such activities would pose high risks to 
the local manatee population. 

One small population of golden mantled howler monkeys inhabit an area in the intensive use zone of the 
national park known as the Marimonte Reserve. This is slightly east of the proposed barge terminal location. 
The activity of the tugs, the truck traffic, the sounds of logs being moved, and the movement of barges nearby 
would add to existing water and land traffic now surrounding the isolated habitat. Any effects would likely be 
neutral or negative. However, these may be lost in the cumulative intrusion of development on the monkey 
population. 

With respect to plantation operations, experience has shown that biodiversity iu the vicinity of large 
plantations can be enhanced by inclusion of areas of local tree species, allowing growth of some understory, 
and allowing natural vegetation to take over along fence rows and natural drainage areas. Such practices 
should be implemented in the Rio Dulce region to promote biodiversity and ecotourism which is based largely 
on the presence of indigenous vegetation and wildlife. 

KEY FINDINGS AND CONCLUSIONS 

Rapid population growth and unwntrolled commercial and private development, some of it resulting from the 
tourist industry, are continuing to exert pressure on the environmental resources and the natural beauty of the 
Rio Duke region. In order to halt and possibly, to some extent, reverse the deterioration of the unique 
resources, well defined, realistic controls must quickly be established and enforced. The Master Plan for the 
Rio Duke National Park can provide the basis for defining controls and developing specific criteria for 
making determinations concerning appropriate uses of the region’s resources. In that regard, both gmelina 
plantations and ecotourism provide significant and desperately needed e&nomic benefits to the Rio Dulce 
region in the form of revenues and jobs. Both can also be carried out in ways that better provide for controlled 
economic development, while protecting and promoting the well-being of the environmental resources that 
make the area unique. 

In the present case, the construction of a barge terminal inside the land use zones of Rio Duke National Park 
would set a precedent contrary to the intent of the Master Plan. It would constitute an irreversible 
commitment of land that would preclude natural reclamation or establishment of less intrusive uses. 
Additionally, it would impose a permanent change to the shoreline which would add incrementally to the 
aesthetic, water quality, congestion (safety), and biodiversity impacts of current unwntrolled commercial 
development of the area. If properly wntroiled, the presence of liited barge traffic on the river would not 
pose significant impacts. 

Of the alternatives considered, relocating the proposed barge terminal to Lago de Izabal appears to provide 
the best combination of economic viability and mitigation of many of the deleterious impacts associated with 
the proposed wnstruction and operation of the terminal at Ensenada Nana Juana. The use of a two-site (north 
and south shore) system in Lago de Izabal with some transportable equipment, would simplify transport of 
the logs to the terminal and would avoid virtually all of the potential impacts of introducing the barge 
terminal and truck traffic into the protected areas of the national park. A study should be initiated to provide a 
better understanding of the environmental, technical, and economic implications of moving the barge 
terminal(s) to Lago de Izabal. 

- 
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1. INTRODUCTION 
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.__~^ 1” .) I. n.j i, r .-. 4’ 

The Con&ion National de1 h&d& Ambiete (CONAMA) has requested through the U.S. Agency for 

$ 

Iutemational Development (USAID), that Oak Ridge National Laboratory (ORNL) collaborate with 
COqAMA st&in conducting an environmental impact assessment @A) far the Rio Dulce Protected Area. 
The purpose is to assist CONAMA in decision-making wncerning present and future uses of the natural 
resources of the region. The focal point of the assessment is the proposed action by Forestal Simpson, Ltda. 
(Simpson) to tranqwt the harvests of Gmelina arborea (gmelina) tree plantations (Figure 1) by barge via 
the Rio Duke to Bahia de Amatique (Figure 2). From there the logs would be transported to the United States 
for use in the production of paper pulp. Direct impacts of the action would result from the construction and 
operation of a barge termi at Ensenada Nana Juana (Figure 1); hauling the logs by truck to the barge site; 

1.” and transport of the logs by barge on the river. In&e&regional impacts oft& proposed action would include 
setting precedents for the use of the Rio Dulce for barge tra&, and for land use within the Rio Dulce 

.c, 
Nation+ Park. The si~,tee~!cted by Simpson for the barge termi& lies within the Rio Dulce National Park, in 
‘a zone de&g&d as “intensive use.” This EIA assesses the proposed Simpson activity and viable 
illtemat,iVeS. 

1 -:.r 
Under &t&&alan la& Simpson prepared an environmental report specifically on their proposed action, but 
not all possible alternatives. This was required prior to a decision beipg made by CONAMA on approval of 

.:’ 
jhc use o<_the- river for barging. The Simpson report that was submitted to CONAMA in December 1996 is 
limited in scope dealing only with transport of material on the Rio Dulce. Because of this and a general lack 
of quantitative background environmental data, the team preparing this EIA had to make numerous 
assumptions related to comparative costs and potential impacts. ? .-7, * ., ,‘, . “...*./__ _~ 

,, . “,I .,,.. ., ., L,^_ 

h 1988, Simpson Investment Company agreed to financially support a commitment between Simpson and 
the San Jacinto Mill in Pasadena, Texas, to establish and grow wmmercial gmelina tree plantations for 
supplying 250,000 tons of wood per year for the production of paper pulp. The logs to be delivered would be 

c harvested from plantations established in Guatemala m the area of the Rio Duke and around Lago de I&al. 

From i98g to the present time,.,a total of $20 nullion has been invested in the project Of this amount, about 
30% has beennuxsted in the purchase and rental of land, purchase of equipment, and wnstruction. Much of 
the remainder has been used for salaries for approximately 600 employees. 

. 
.‘. The next phase of the project is the harvesting of gmelina trees, transport of the harvested logs to Bahia de 

Amatique for shipment to the United States, and reestablishment of the harvested plantations. For transport 
of the logs to the coast, Simpson has sele&ed barging via the Rio Duke from a barge terminal to be 
wnstnicted at Ensenada Nana Juana to an ofihore staging platform in the bay near Punta de Manabique 
(Figure 2). The staging area would be protected from winds and high seas and would be to the side of the 
mairr Puerto Barrios and Puerto S~@c’T~ct de Casti& Navigation ChanneJ+(Forestal Simpson 1996). ,_:*. ., .:^. *x ‘.;“‘;” .‘ . . ..s. I.. _. *_.**c ,.“,..” ‘c .I. 
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Figure 1. Map showing locations of Simpson’s gmelina plantations. 
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1.2 BACKGROUND 

The Rio Duke corridor is one of Guatemala’s major environmental assets. The Rio Duke National Park is an 
eastern Guatmdan tropical jungle frontier that has good but fast deteriorating aesthetic value for wet 
tropical rainforest ecotourism Recreation and tourism are currently the major sources of income and jobs for 
the area. The governmen tal objective as stated in the Master Plan for the park is ecotourism development and 

- 

- 
protection of biodiversity. Recreation and cultural tourism are also important in some areas. Ecotomism 
diffim from these and other forms of tot&m, in&ding adventure travel, travel study, etc., in having a much 
stnmger wnservation ethic. It attempts to create new economic linkages whereby money generated by the 
tourist’s presence is used to protect and improve the natural resource base. It is a form of sustainable 
development, provided the carrying capacities of the natural environment are not exceeded (Kangas et al. 
1995). Accordingly, the experience of natural environmental conditions and accessible biodiversity are 
strongly desired aesthetic elements that need to be restored and maintained in most of the Rio Duke corridor. 
The deterioration of aesthetics and b&liver&y in the corridor are caused by uncontrolled, piecemeal, and 
concentrated developments within and’outside the park. Restoration is a definite need. 

- 

- 

The decisions to be made concerning the long-term plans for use of the natural resources of the Rio Dulce 
region appear to be directed by existing laws and the Rio Duke Master Plan These documents, in general 
terms, call for the protection and development of the region as a national park and a center for ecotourism. 
However, Simpson began establishing the gmelina plantations approximately eight years ago under a 
previous administration, at a time when enforcement of environmental laws was not considered a priority. 
During this same time period, uncontrolled, frontier-type development and destruction of resources has been 
occuning along the Rio Duke corridor. Now, the plans by Simpson to begin construction of the barge 
termhal in 1997, and to begin harvesting and shipment of gmelina trees within a year are adding a new level 
of urgency to the need for decisions by CONAMA concerning the long-term development of the region. 

- 

- 

1.3 SCOPE OF THE EIA - 

Typically EIAs may cover the complete scope of environmental issues, e.g., air quality, water quality, 
meteorology, geology and soils, ecology, land use, and socioeconomics. However, due to the urgency of the 
decisions, the scope of this EIA is focused on only those issues related to the proposed action that have the 
potential to result in significant (direct and indirect/regional) impacts. During the site visit and evaluation of 
the proposed activities, the following issues were determined by the EIA team to have the greatest potential 
for sign&ant impacts: aesthetics, biodiversity, land and water use, so&economics, and water quality. 

The team also identified several potential alternatives to the proposed action, e.g., the relocation of the barge 
terminal to Lago de Izabal (possibly with limits on the timing and rmmber of barges that would be allowed); 
hauling the logs by truck to Puerto Santo Tomas via existing roads or a newly wnstructed road along the oil 
pipeline right-of-way; a combination of truck and rehabilitated railroad transport to port; truck and barge 
transport via the Rio Sarstun; preprocessing of wood; and non-conventional alternatives such as transport via 
cable system or pipeline. 

Each of the alternatives was subjected to an initial feasibility evaluation. Those that were determined to 
present a viable alternative or modification to the proposed action are addressed and compared to the 
proposed action according to their potential impacts. Following a description of the existing environment, the 
potential direct, indirect/regional, and cumulative impacts of the viable alternatives are assessed and 
compared to the extent that it wuld aid in the decision-making process. Additionally, any associated 
irreversible and irretrievable wmmitment of resources are described, and possible mitigation measures are 
identified. 
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1.4 LEGAL AND POLICY FRAMEWORK 

The wording of existing~laws and even the Master Plan for the Rio Dulce area is highly ambiguous and lacks 
specific definitions and criteria for making determinations. This, in combination with lack of enforcement in 
the region, has led to extensive disparity in interpretation of the laws and uncontrolled, conflicting actions by 
various individuals~aud organizations, The result of the confusion is the continuing, widespread devastation 
of the unique natural resources that were abundant within the last thirty years in the Rio Dulce region. The 
Simpson proposal considered here is a major commercial activity and poses an added major development 
issue for the park with potentially far reaching implications. The determination must be made as to whether or 
not the proposed action is compatible with the park’s Master Plan both now and in the future. 

The following statements illustrate a partial history of regulations afIiit.ing the Rio Duke region. All of the 
examples indicate recognition of the need to protect the park, but do not demonstrate a firm commitment to 
controlling development in the region. 

. 1955 Presidential Declaration: Designated the Rio Dulcc watershed as a national park, but without firm 
guidelines for enforcement 

. 1968, Government Agreement : Established a 1 km protective buffer around the river, but excluded 
Lago de Izabal 

. 1992, Government Agreement 263-92: Supported forestry, habitation, tourism, and instituted Consejo 
Nacionai de Areas Pi&e&da (CONAP) discretion in decision-making, depending on circumstances and 
available information 

F”- 
; , 

. 1993, Government Agreement 182-93: Established Protective Zones and Prohibitions, but provided no , 
enforceable specifics 

r 
Furthermore, the Master Plan for the Rio Dulce National Park provides general guidance for different forms 
of development, but leaves much open to interpretation. This is illustrated by the italicized terms in the j :...a :‘“‘“I:” 
followmg statements. 

r”l . huw, . . Prohibits intensive ‘agriculture requiring complete clearing. 1 
Supports establishment ofpermanent tree crops. 

. Protects dense forest areas for howler monkeys. ’ 

. Requires 20 m buffer between habitations and the river. 

. Habitations existing before 199 1 can be declared legal only if they support tourism, forestry, or 
silviculture. 

The EIA team believes that the current policies concerning the region are ambiguous and contribute 
s@.5cantly to the destruction of the resources and the conflicting plans for development The conditions in 

I the Rio Dulce region present an immediate and critical challenge for CONAMA and associated environmental 
agencies asthey attempt ‘to establish policies for ‘the restoration and long-term protection of Guatemala’s 
unique natural resources. 



- 
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“‘ -2. AlTiRNATlVES INCLUDING THE PROPOSED ACTION 

. . 
Simpson began purchasing land for the establishment and planting of gmelina south of the Rio &lce iu the 
latter half of the 1980s. Planting began in 1988 on the south side and continued through 1995 except for 
1994 (Pigure’l). In the early 199Os, Simpson bought land’on the north shore of Lago de Izabal and entered L 
into numerous land lease arrangements on the north-side of the Rio DulCe. North-side plantings began in 
1993 and continued through 1996. Currently, Simpson has about 7500 ha of land planted with gmelina both 
on the south and north side of the Rio Dulce, with an additional 1500 ha of land’plantied for future gmelina :*,, ci ;i *,,-,~~~~~~~s~~~ix~.~~~,ii~:~ 
establishment. “The total plantation area wdl beapprox&&iy ‘i&@Ib’ha a&G11 initially produce about 
250,000 tons (green) of gmelina (Forestal Simpson 1996). This production will meet about 18% of the 
annual wood requirements for the San Jacinto pulp mill. However, the San Jacinto mill has the capability to 
meetupto??Y&‘oftheir Wood tiquirements from hardwood chips (Mussack 1996). The mill is located in 
Pasadena Texas and will be accessed through the port of Galveston. 

: .’ 8 ’ ,, “;‘: __ ‘ , 
kithough~~ot discussed in their‘euv~odmenmi’impact report,‘it ‘is assumed that Simpson will begin harvesting 
operations with the older trees on the south side of the Rio Dulce. Harvesting will begiu during the later half 
of 1997, after the proposed barge terminal is completed. Harvesting will likely continue on the south-side 
through 1998 and into 1999. Harvesting on the north-side of the Rio Dulce and Lago de Izabal will likely 
begin sometime during 1999. Superior clones of gmelina will be reestablished after the initial harvest. The 
superior clones will. most likely result in armual production in excess of 250,000 tons after initial harvests. 

., I .*,. _,. ,~, ‘. ?S., , , : ,. / ” ,-, , ” ,, I. / ,. . 
The remainder of this section provides a description of the proposed action to transport the harvested logs on 
the Rio Duke as well as alternatives to the proposed action. Section 2.1 outlines the proposed action 
including the location of the plantation sites, movement of harvested wood to the barge terminal, construction 
and operation of the barge terminal, movement df loaded and unloaded barges on the Rio Dulce, and barge 
transfer operations in the Bahia de Amatique. Sections 2.2 through 2.6 describe potential alternatives to the 
propoZdaction.The last subsection provides a summary of the technical and economic constraints to 
implementing these alternatives as well as pdtential significant impact pathways. 

.,. 
’ This description is based on the Forestal Simpson environmental report (1996). Simpson proposes to fell the . . 

‘plantation trees using chainsaws. After felling; the trees will be de-limbed, de-barked, and bucked into 2.5 m 
lengths in the field. The 2.5 m logs will then be moved to a landing area where they will be loaded onto trucks 
for transport to the barge terminal. Harvesting operations are expected to take place year-round subject to 

!’ weather, accessibility, and site conditions. The chainsaw crews as well as the trucks and operators for hauling 
the logs to the terminal will be contracted on a need basis. The typical truck has a haul capacity of about 10 
tons and will be.*tiven on a combination of dirt/gravel and paved roads to reach the proposed barge terminal , “, %I‘” a,-- %“*-~,xi+ ‘.‘~*~.;‘“: .~_“~iii(,:~7r.~~~:v 
locat~on~&&&&Nana Juana (Frgure 1). Total ‘truck haul distances from the south-side sites ~$1 be short 
and average about 4-6 km. Transport distances to the proposed barge terminal site from the north-side sites 
of ,t.he Rio Duke will be 2 to 4 times longer on average. Transport routes’on the north-side will require . .* ..,. (S.. ..~.-d. . ̂ ..W . .-**l.-,.llllCI. .l.r”l “h,*“.l,‘.~r,‘ri 4,~ 

driving through the town of Fronteras and crossing the two-lane Rio Dulce bridge. The relatively small load 
carrying capacity of the trucks means that about 25,000 trips to the barge terminal site will be required each 
year or 100 trips each day, 5 days per week. 

:._ ” I _ ., ..,^ ” I. , -. -. 
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The proposed barge terminal site, Ensenada Nana Juana (Figure l), is on the south side of the Rio Dulce and 
just east of the Rio Dulcc bridge in a national park zone designated as “intensive use.” The Simpson 
environmental report ( 1996) states that the site was selected for a number of reasons: 

l the area was highly impacted because of previous uses (i.e., the oil pipeline, bridge, and road 
construction staging areas); 

. the area was not considered to be environmentally sensitive; 

. the site has s&.icient vegetation that will serve to muffle noise and block some laud and water views of 
the barge loading operations; 

. the Ensenada is protected fiorn winds and main Rio Duke channel currents; 

. the area is accessible with good roads and has electric power; 

. the land where the proposed barge terminal is to be constructed is legally registered, and 

. a permit for use of the shoreline buffer is in place through the Oficina de Control de Reservas de la 
Nation (OCREN). 

All shoreline within the Rio Dulce National Park is owned by the Government of Guatemala. Permits to use 
the shoreline must be obtained through OCREN. 

The plans for the barge terminal site call for the construction of a canal approximately 200 m long, 12 m 
wide, and 3.5 m deep (Forestal Simpson 1996). The canal would have a northwest to southeast orientation 
and would cut through the 100 meter government-owned shoreline buffer. On either side of the canal there 
would be a concrete patio where moveable grapple cranes would be used to off-load the trucks. Off-loading 
would be expected to take 15 minutes for per truck. Eight trucks can be unloaded per hour (four on each side 
of the canal). Trucks would remain in the barge terminal area for about 30 minutes. 

The canal would be designed to accommodate a standard Mississippi river hopper barge. These barges are 
approximately 59.4 m in length, 10.7 m.in width, and have a draft ranging from about 0.5 to 2.7 m depending 
on the load. The depth of the barge hold is 3.9 m. Although the carrying capacity of this type of barge is rated 
at 1500 tons, the low density of gmelina logs reduces the capacity to a maximum of 1200 tons when fully 
loaded or topped-off (Bray 1996). Simpson plans to top-off the load in the Bahia de Amatique. The barges in 
the canal would be loaded to the height of the hold or about 900-1000 tons. A 900-1000 ton load translates 
into a barge draft of about 1.8-2-O m (Forestal Simpson 1996). 

As noted above, eight trucks can be off-loaded each hour. This means that filling a barge to 900-1000 tons 
would require 11 to 12 hours. Simpson plans to load the barges during the daylight hours. The loaded barge 
would then be moved out of the canal into the bay and an empty barge moved into its place. The loaded barge 
would be pushed down the Rio Dulce during early morniug on the following day. This trip would take 
approximately 7.5 to 8.5 hours. An empty barge would then be pushed up the Rio Dulce during the late 
afternoon and early evening requiring 6.5 to 7.5 hours. 

The large size of the barges would make it possible to limit the number of trips down the Rio Duke to 
approximately 250-280 per year or slightly more than 5 round trips per week on average. The tug is 
approximately 18 m in length and 5.5 m wide, and has an operating draft of 1.8 m. It is powered by two 300 
hp diesel engines. The tug and one barge would have an overall length of 78 m and 10.5 m in width. The 
operating draft of the tug/barge tow would be 1.8-2 m when loaded to’900-1000 tons. The draft of the tug 
and barge could exceed the minimum depth at the bar in the mouth of the Rio Dulcc at low tide and perhaps 
the depth of the lagoon at the terminai site. Simpson has stated no plans for dredging the bar or the lagoon, 
and the Simpson environmental report indicates that limiting the barge load to 1000 tons will allow passage 
over the shallows. The potential exists for the disturbance of bottom sediments by the tug propeller at both 
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locations. The minimum depth at the sand bar is I.7 m with the average depthh’of the Rio Duke assumed to be 
about 3 m. 

Once throu& the bar, the tug would push the barge another 19 km to a point southeast of Punta de 
Manabique. The total trip distance from Ensenada Nana Juana is 56 km. At this location Simpson plans to . . ./ *.e _.... ,. _ _. .I ,,, I 
have a permanently moored tiansfer deck barie equipped tith *t&o knuckleboom grapple i&d&, bnk on each, .A*~,. i-.,ir ..I ,. I __ . . _. i . (.~ .,. ._I_ ‘. _I 
side of th& &&The ‘tiG%h~p~&~b~tiges would be transferred to a submersible, ocean-going,-barge carrier 

! 

p* 
: 

for transport to Galveston, Texas. The permanently-moored, transfer deck barge would be used to top.off the 
river barges to reach full capacity once they are secured onto the ocean barge-carrier ship. The ship would tra;isti&ti 6 ldd& Gargks and tim -.* emi>tj;~arg&‘.(oi 6arges *oad-&“titti &he cargo). 

The EIA team identified~ four issues associated with Simpson’s proposed action that have‘potential to affect 
socioeconomic, land and water, aesthetics, and biodiversity. These are: 

r 
. j /_ I the proposed location for the barge terminal and its impact on aesthetics, land use, water quality, and -bl@T;i.ib; ^ I ,. , ,.“I, 

barge traffic on the Rio Duke and concerns for safety’and diminished aesthetics, . 
FI L 

. increased congestion on the Rio Duke bridge and impact on tourism and aesthetics, and 

. the proposed transfer barge operations in the Bahia de Amatique. 

The-$*mmatives discussed below specifically address these issues. : ‘i ,,“-:~,i..:,‘.~‘%,,.~; ,y*Av .,<‘. 1.c &e$, /, / I ,.. _,, ‘” . .‘. /i/ I. i __:: 1 

EIAtYm .‘* ,” .,-._ __ ._. . . .-. .,I ,; 
+.i..i ,i.:.., .__ L ,,.; -‘::‘is . . r,.%!:*~F<,. ,, .‘A ,.T_.” _I r; i’ ^x_..: . 
2.2.1 Construct Barge Terminal on North Shb& i -’ ” 

_ ,,.. _... ,“.. 
This alternative involves relocating the barge teinii.$l’fibiiiEnsenada N&ia Juana tothe nor-them shoreline of ^ ,/* $. .>., ‘~,,,+.~‘*~‘i’..~ y ‘.$J.” :. ‘L”‘.l / ..), j” -!-.,.*.!-;,$ ..-~ .,, ._ _, Lago de Izabal. As shom in Flgure 1, S~pson’has’g~~~l~ap~~t~~io~~~~e -‘dgsk’6.‘e of tagode Iiibal 

near Caimanes. Access to this area is currently by boat or by unimproved road connecting to Antonio Seja or 
Fronteras. Road distance from the shoreline to Antonio Seja or Fronteras is approximately 5 to 6 km. 

Since this Simpson-owned property lies outside the use zones of the national park boundary, conventional 
..,,..,,barge terminal facilities could be constructed. The construction would involve dredging of the lake near the 1 “‘i~o~~~w”+a .g%-&&& y#&~~-&-‘& ~~~‘io~~~.~~~~~~..~~~i~~~~~ & ge required for bogs tie-up. In 

addition, roads would have to be greatly improved to facilitate year-round access to the terminal, and 
provisions for power supply would have to be made. This area ‘isunder the jurisdiction of Livingston, which ‘_ ,has cons~de~~.~~r~~i;ir;~.*~.rog$s~~~~~~ - ,. . I ,. ./l.<, -r-> *.,.~-. . --. . ..I 

p 
r 

The advantages of this alternative, if technically feasible, would be that it would relocate the barge terminal 
atiay”&om’the intensive use zone of the national park. It would require less expensive construction and it 
would not require the building of a canal into the shoreline. Revenue from the sale of the currently proposed 
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site could be used for construction of this facility. However, reaching the terminal from the south-side 
plantation sites would still require use of the Rio Duke bridge for movement of logs. 

2.2.2 Construct Barge Terminal on South Shore 

The technical feasibility of this alternative would depend on acquiring a site on the south shore of Lago de 
Izabal and gaining road access to the site. In their environmental impact report, Simpson discusses the 
possibility of locating a dock on the south side of Lago de Izabal. Sites in the area south of the Rio San 
Marcos (Figure 1) were rejected because access would be difficult Specifically, the access roads would have 
to upgraded and a portion of the road where it crosses the Rio San Marcos would have to be reconstructed. 
Moreover, these sites lack electricity and would require the extension’of power lines. Simpson also rejected 
lands north of the Rio San Marcos on the south side of Lago de Izabal because they are privately held and 
owners are unwilling to sell. Public access to these sites is. also a problem In addition, all sites above and 
below the Rio San Marcos tend to be swampy which would complicate the construction of a dock facility. 
The shallow lake depths that are associated with these sites mean that extensive dredging would have to be 
done to allow 1.8 m draft barges to tie-up. However, revenue Corn the sale of the proposed terminal site could 
be used to acquire a south shore site. Reaching the terminal Corn the north-side plantation sites would require 
use of the Rio Duke Bridge. 

- 

1 

- 

- 

2.2.3 Duaf Terminal 6acilities on North and South Shores of lago de izabal 

The movement of 250,000 tons of grnelina down the Rio Duke requires nearly 250-280 barge trips and 
25,000 truck trips (lo-ton loads) to the barge terminal site each year. Avoiding truck shipments on weekends 
would mean that as many as 100 trucks could be passing through Fronteras and crossing the Rio Dulce bridge 
each weekday when harvesting north-side plantation sites. The dual terminal alternative serves two purposes. 
First, it relocates the barge terminal Corn the intensive use zone of the park to Lago de Izabal. And second, it 
eliminates he necessity of using the Rio Duke bridge to reach a barge terminal. That is, wood Corn 
plantations located on the south-side of the Rio Duke and Lago de Izabal would use a southern terminal and 
plantations on the north-side would use a northern Lago de Izabal terminal. If the 5-year rotation schedule 
could be sequenced such that in years 1 and 2 south-side sites are harvested and in years 3,4, and 5 north- 
side sites harvested, then much of the equipment (e.g., portable grapple cranes) and investment could be 
moved to the north or south shore depending on harvesting schedule. This could eliminate some duplication 
of investment, especially if a transportable barge facility could be used. Furthermore, this alternative would 
not require the expense of building a canal into the shoreline, and some costs could be recouped from the sale 
of the Ensenada Nana Juana site. The road access and power availability constraints noted above would also 
apply here. 

2.3 SURFACE TRANSPORT AND POTENTIAL MODlFlCATlOt$S 

Three alternatives have been identified by the EIA team to avoid use of the Rio Duke for log transport. These 
alternatives involve hauling the logs directly to Puerto Santo Tomas; trucking the logs to the railroad near 
Morales for movement to the port; and constructing a road parallel to the oil pipeline right-of way. The latter 
two alternatives would require major capital investment and time to implement. All three alternatives would 
require the use of the Rio Duke bridge for access to the north-side plantation sites. 
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23.1 Truck To Puerto Santo Tomas 

There are two major ports on the Atlantic coast, Puerto Santo Tomas and Puerto Barrios: However, Barrios is 
privately operated and currently handIes most of the country’s exports of bananas in addition to some 
handling of bulk commodities. Approvals would be required to make use of this port, thus &to Tomas 
would be the port of choice. *,- i x ,, :“” %, 3’; ._ _,_ ,.... ,s ,.. _). _, _ ._ _ . _, - _. . 
The only near-term alternative that would avoid use of the Rio Duke and disturbance of the Ensenada Nana 
Juana would be to haulthe iogs directly by truck to Puerto Santo Tomas. Although this alternative would bav&&; -&--&...@ <f-.f~a~&~nd td &&m~t“m e>;I;emi;& barie’terminal, it wouId increase 

distiu&s ‘k&s have to haul by an estimated 60 to 70 km. The alternative would also require the use of the 
port and associated handling, storage, and loading facilities. The increased volume of trucks wouid also add 
to the congestion already evident on roads leading ‘into the port 

Simpson conducted an assessment of the handhng and storage facilities at Puerto Santo Tomas during early 
project planning stages and concluded that they were inadequate to handle logs. The ETA, team visited the port 
and reached a merent conclusion. There is a new port administration, and the port is undergoing a major 
expansion, The dock is being doubled, and large areas are b&g created for handling and storage. Port 
officials stated that although they are optimized for handling of containers, they have the capability or can 
acq&e the necessary equipment to handle and load the 2.5 m logs. However, a major limitation of this 
alternative are the “port costs.” These port costs are more than twice the estimated costs of the truck 
shipments, and unless they can be reduced through a negotiated rate, are probably too high to make the 
Simpson operation economically viable at current prices for delivered hardwood chips in Texas. The port 
costs (or wharfage as it is called in Simpson’s environmental report) were the principal reason for rejecting 
land transport and use of the ports when planning forestry operations in Guatemala in the 1980s. ,. .“.. _, ,.~:. ,L^ _, ,_ .:1: : _’ ‘.? . . . ._^ *+” ./_. ;: ‘._. ,~ .,,,: :: “’ .* ,*.. -.1. .~._ . ., .., ., 1 
2.3.2 Truck and Rail To Puerto Santd Tomas 
,_,..i,. ,, <._/l. ij !‘?” ““‘” ,^,,‘_ v.“f .:ri: .;I *: ‘>” -,ij -:;,.,-, : \, ‘*: -,.‘,,‘:;,, I ., __ -‘” 
Rum&g m&e or le& .p&&i to & ‘ho &&a &-the &&r$~ P&& &-io~ &‘m &&&& ‘i&w- 

gauge railway. At one time, the railway was used to move agricultural products, primarily bananas, to Puerto 
Barrios. The ,nnprovement of the road connecting the banana plantations with the towns of Morales and 
Puerto Barrios and the modernization of the Puerto Barrios port following the mid- 1970s earthquake ended 
the use of the railroad. A possible alternative for Simpson and other agricultural businesses would be to 
consider,the rehabilitation of the railway. 

^‘, ir... .i -1_ rrr*il* 1 CII^“‘) ._I~ - .UX . . .” . ” , ,. ,.‘) 
The major obstacle to the use of the railway would be the extremely high cost required to rehabilitate the line. 
Certainly, some form of Government support would be required. Furthermore, the relatively low daily volume _~ . . .._ _>LI .., .,,.- “.-_ ~I .,” j )Ij 
‘ofihi%upson operatron (one loaded barge is the equivalent of about 15 rail hopper cars) would mean that 
other uses of the railroad would have to be found in order to spread the investment costs. Th& alternative 
would have to be considered in the broader economic development context of the area, perhaps as a measure 
to reduce the ever increasing volume’of commercial truck t&f% on, the <highway connecting the ports to 
Morales and Guatemala City. 

2.3.3 Construct Road along Oil Pipeline Right-of-way 

An oil pipeline runs parallel to the road connecting Fronteras and Modesto Mendez and the Peten (Figure 1). 
About 1 km downstream of the Rio Duke bridge the pipeline passes under the river and then runs more or 
Less parallel to the south shore of the Rio Duke skirting the 1 km national park buffer. The pipeline ends at 
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Puerto Santo Tomas. The vegetation on either side of the pipeline is kept cleared for access and maintenance. 
It is possible for 4-wheel drive vehicles to travel on large sections of the right-of-way. 

This alternative would involve constructing an all weather road along the right-of way. Like the proposed 
location of the barge terminal, an access point to the pipeline could be secured so that it would be central to 
Simpson’s plantation sites. The pipeline right-of way would provide a much more direct route to the coast. 
The total distance is roughly estimated at 40 km. The major limitation of this alternative would be the high 
construction cost. The right-of-way passes over many hilly sections that would require major road building. 
The high cost of the road construction and relatively low volume of traffic would make this alternative 
uneconomic for Simpson and perhaps environmentally unwise given the proximity of the pipeline to the park 
buffer zone. Additional study would be required to assess technical feasibility, costs, and environmental 
impact. 

2.4 TRUCK AND BARGE VIA RIO SARSTUN 

Another alternative that would require additional study for technical feasibility, cost, and potential 
environmental impact is the relocation of the proposed barge terminal to the Rio Sarstun. The Rio Sarstun 
forms the border between Belize and Guatemala and is about 30-35 km north of the Rio Dulce. Although not 
as wide as the Rio Duke, the Rio Sarstun is a relatively deep, meandering river that empties into the Bahia de 
Amatique 20-25 km northeast of Livingston. This alternative would require Simpson to locate the barge 
terminal to a site off the .Fronteras to Modesto Mendez main road. This alternative would have the advantage 
of moving all plantation wood harvested on the north-side of Lago de Izabal and the Rio Duke completely 
out of the Rio Duke protected area. Movement of harvested wood Corn south-side Rio Duke piantation sites 
would have to cross the Rio Duke bridge, but this would occur, perhaps, only during 2 years out of the 5 year 
rotation. The obvious cost disadvantages of this alternative are the longer road haul distances, especially for 
the south-side plantation sites and the probable need to use smaller, less efficient barges to navigate the Rio 
Sarstun. Environmentally, the lower portion of the Rio Sarstun is a major wetland area and the point where it 
empties into the Bahia de Amatique is a major spawning area for shrimp. Use of the Rio Sarstun is likely to 
raise transboundary issues with Belise. 

2.5 PREPROCESSING OF WOOD 

The proposed Simpson action calls for the growing, harvesting, and transport of whole, debarked logs from 
the Rio Duke to Galveston, Texas. There is no processing of the gmelina trees other than the removal of the 
bark. This alternative considers whether it would be technically and economically feasible to process the trees 
locally. This could include chipping as a minimal form of processing or consideration of pulping the trees and 
shipping pulp to Galveston, Texas. Although specific recommendations are beyond the present scope of this 
study, local processing that would increase the value-added would serve to lower the volume of material 
transported and make shipment to Texas more cost effective. Containers would also be used to make 
transport of the processed gmelina less costly. 

- 

- 

2.6 NON-CONVENTIONAL ALTERNATIVES 

A number of non-conventional alternatives are potentially feasible, such as cable and skyline systems via the 
pipeline right-of-way. Cable and skyline systems tend to be used in difficult terrain situations involving high- 
grade logs (e.g., douglas fir in the U.S. pacific northwest). The relatively low value of the pulp logs, the high 
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capital cost, the need to move’large quantities of product in order to‘lower ‘unit costs, the cost of terminal 
facilities on either end, etc. make this particular non-conventional alternative technically di&ult and 
uneconomicfl.lThis non-conventional alternative would still require the use of the bridge to reach the north- side plm~tio&* _ * x;..~*i_. !... . ^” ._’ , 7 ., 

As discussed earlier, Simpson began planting gmelina in the late 1980’s. Trees were planted at a density of 
1100 ‘trees per ha and many of the plantings are now ready for harvest. The no action alternative is. one in 
which Simpson simply abandons and sells-off their @&en&n plantation operations because CONAh4A 
does not issue the appropriate permits to begin construction of the Ensenanda Nana Juana barge facilities. s ,. 

Under a no action’&ri6%, it is likely that the plantations would be sold and harvested ,v&h&eland 
eventually returning to cattle ranching. The impact would be loss of employment and income for about 1200 
workers ‘and loss of income to the local economy in general. Simpson would also lose part of their gmelina 
plantation investment. 

i?.- 

i ;  

i. I  2.8 COMPARISON OF CONSTRAINTS ANI)’ IhiPAdiS OF THE PROPOSED ACTION AND ‘. ” 
ALTERNATIVES / ,. ,‘ ,.. .,,,,, 1, i l,j, , .‘ ^,_ . / , . 1. , _, 

A summary of the major technical and economic constraints as well as the major impact pathways expected 
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from each of the alternatives is summarized in Table 1. As noted at the outset of this ,Section, there are only 
four alternatives that can,be implemented to coincide with Simpson’s planned harvesting schedule (mid- 
1997). Each of these alternatives (truck haul to Puerto Santo Tomas, relocation of the terminal to Simpson’s 
property on the north shore of Lago de Izabal, relocation to a terminal on the south shore, and dual terminals 
oii ricitth and south shores of Lago de Izabal) is likely to involve higher costs to Simpson. There may also ‘, ’ .“S,$- .,&” .&e.~~&~,&~~,& I *r “_.,“.A ~**, ,._,j .,*_.. . . 
exist s&&%&n&l constra,m@ to goingforward~wnh these alternatives, such as road access to the south 
shore of Lago de Izabal. The other alternatives need additional study. However, if proven to be technically 
feasible, implementing them (with the possible exception of the Rio Sarstun alternative) may require 
substantial capital investment. 

,. .- ~I..‘ ,s.. 

Each of the alternatives including the proposed action involve potentially significant environmental impact pa&&ays, For *e p;oi;;o;&;&on, these.~~~%t’pl’~~~lude*e c~timction of he barge terminal, *e 

operation of the barges in the Rio Duke, and increased congestion at the Rio Duke bridge-an access point 
for tourism. The alternatives requiring relocation of the barge terminal can avoid the construction impacts in 
the intensive use zone~“Possible congestion at the bridge is only avoided if dual terminals are constructed on 
Lago de Izabal. Although the other alternatives need additional,s.udy, these alternatives cannot avoid 
potential congestion impacts from increased truck traffic given that Simpson has operations on both sides of 
the R$ @IIF corridor. i/ i*.“,rai,r: :C‘, ,“.. . 

m 
F ‘. ,. ., . . , 
E ; 

. .._. _.j ‘. “.‘,. ” .” ,.‘. -. I,,, - CM 
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Table 1. Identification and comparison of alternatives 
, , 

’ Potential significant - 
Alternative Technical/economic issues impact pathways 

Proposed action l Requires building a canal into 
the shoreline 

Relocate barge terminal to north 
shore Lago de Izabal 

Relocate barge terminal to south 
shore Lago de Izabal 

Dual terminal facilities on Lag0 
de Izabal 

Truck to Puerto Santo Tomas 

Truck and rail to Puerto Santo 
Tomas 

Construct road along oil pipeline 
right-of-way 

Truck and barge via Rio Sarstun 

‘Non-conventional alternatives 

Pre-processing of wood 

No-action 

l Road access and cost 
l Possible dredging 

. 

l Roadaccess l Operation of barges 
l Acquiring a site l Dredging 

l Dredging of channel l Congestion at bridge 

l Acquiring a site on south shore 
l Dredging of channel 
l koad access and costs 

0 Operation of barges 
l Possibility for dredging 

l Higher costs 

l High capital investment cost 
i Time required for 

implementation 
l High operating costs without 

other uses 

l Congestion at bridge 

l Congestion at bridge 

l High capital’investment cost 
l Time required for 

implementation 
l High operating costs without 

other uses 

l Congestion at bridge 
l Construction of road near park 

boundary 

l A&litional study required l Additional study required 

l High capital investment cost 
l Time required for 

implementation 
l High operating costs without 

other uses 

l Additional study required 

l None 

l Construction of barge terminal 
l Operation of barges 
l Disturbance of sediments 
l Congestion at bridge 

l Operation of barges 
l Possibility for dredging 
l Congestion at bridge 

- 

- 

- 

l Congestion at bridge 
l Construction of road near park 

boundary 

l Additional study required 

l Loss of employment and 
income 

l Land reverts to other uses 
(cattle ranching) 
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i . : .’ 3. AFFECTED ENVIRONMENT 

LI 

I b 

3.1 .l Population and Demographics 
,; : : ’ i ,;,.,“A : 

., .., 
The population density of the Izabal region is 35 people per sc@re kilometer or sii&ly less ‘manI&@ of the 
national population density (85/km’). The Izabal region has ‘over 8% of the count$s l&d’area a&d~contains 

“^ ‘ _.. . a.. _I, II ;- 3.4% of the nation’s total population. In the last twenty years, the population of Izabal and&e development 
of settlements in the Rio Dulce corridor has grown considerably. The latest ‘statistids’avsiiiable’~~o~ that 
population in both rural and urban areas has increased by about 20% during the past 5 years (T&&2). 

,t ,‘. .,:,. _;. ,__” ,,(...,__,_,. , ,_, ,I,. L , . .j , ._ .1’ I..” . . . . ,I,. _- 1,. ; : ; : : .,. ..\I” 
For’the municipality of Livingston, which encompasses most’ of the kio &lce area, population has- increased 
by more 25% in the last 5 years. Much of this growth in the Rio Duke corridor can be atttibuted‘to the 
CdrGtiction of the‘ highkay connecting the Peten to Izabal and the building of the Rio D&e bri&& Before 
this wnstruction most of the population of the Rio Duke was concentrated in the areas surrounding the 
principal towns-Livingston, Puerto Barrios, and Morales. Today, there are significant population centers in 
Fronteras, San Felipe, El Relleno, La Bacadilla, Cayo Quemado, and minor’settlements in another eight 
villages. 

1:. ~ , j ..>,...=;- .* .L** “,-“,i., Nib . ;“. 
A large part of the incre&e in the rural areas of Livingston is attributable to- the &n&ration of Kek-chi 
(Mayan) Indians from the Central Highlands. In the mountains bordering the Rio Duke, there are now more 

,p 
than 50 small Kek-chi villages with a combined population in excess of 6000. Development of summer or ,.. 1 I,.~ c . 

b, 
vacatton homes, tourist hotels, marinas, and other settlements have also grown considerably in recent years. +_. . . ;>,.*.e ,., ., ,.,/.,I ‘,‘:,‘.*“A;??,$ 

m 
.Ali*Gfthe development h ?& &.‘b.& &&J&;.-& i&i hiage extent been &soig&zdx&d .~planned. 

. 

Ajunicipality 1990 1995 1990 1995 1990 1995 I I . ,. ir ‘3 ,.‘^c~~‘a~“.~~ ,,. ( C‘>i.> .* -1 _. AS. : ! 9-u 

Puerto Barrios 60,084 66,05 1 38,177 39,379 21,907 26,672 
. . ..( ^,~~ ,,,.! . ,:- .. _;.j i_ * . 

Liv,ngston ” “’ 44,600 55,528 .5,146 5;376 ._ .,, .I._ “’ 3 9,454 -. c ,_*, _..,.., ,,. _ ,_;il**.... (. ~,-i, “‘L ‘50,152 h, ..,., j : , .$a . ..‘ 1) ., ii- , : *. I, “.. ‘“. L ./ 1 
El Estor 44,502 60,358 19,111 31,201 25,390 29,157 ,; 

i M&lm, 
,- II.1 .; 1 i :.., \ i.. _ .,;; ;. ,^C.L ; ,A :: t,i:. : <,z, ;,.i, \ $$‘! .: .F, ;,a&, 0, I%.“&.<# *a-i, T ,,.,_ 4, .;* L.. ., :, I*., ,..~, (,i :-\. L. r ‘,. ,a,., 

89,587 101,155 3,339 3,387 8’6,249 9i;iiiS 

Los Amates 77,444 87,445 2,381 2,468 75,063 . ..l. ,. , ., 84,976 _I .L L:;,, *:>qr,. 
Total 

.* ~~~-~~~s.:~“.!.~~,s,..,,.;J,~c,a..~;i..r,,..:~... “; ., I _ ,.(_ )‘,. * ~-- ,_ ,.,* ‘. .‘>. “; ‘.I. - . . 
3 16,217 370,538 .” 

Sowce: Insituto National de &adista 1995. 
’ $8,155 ‘. ‘81,812 240 062’ 288,726 ., _,. .? _. 

,’ ‘ 
I ‘x ;:. ! .- 7’ :<: _, 1,, -2 .;“: 2‘ ‘_ .,_. ,‘ -- _. :I ._ I ‘1.. . . i _ -._ ,l> .~ / _,. . ,-_’ -:“. 

3.1.2 Recreation and Tourism 
., 

To&n&in Guatemala is ‘the second largest source of foreign earnings .next to coffee. Institute Guatemaltew 
de h-ismo (R\JGUAT) Projects that tourism will surpass coffee as the largest source of foreign earnings by 
the Year 2000. In 1994, tourism revenue exceeded $258 million-an increase of 22% since 1991 (INGIJAT 
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1996). The number of tourists in 1994 totaled more than 537,000 with over 80,000 visiting Izabal and the 
Rio Dulce. INGUAT expects tourism to surpass 815,000 in the year 2000 and generate $550 million. This 
estimate is based on an average visit of 8 days with daily expenditures of $85. Data are not available on the 
amount of tourist spending in Izabal. 

Although agriculture is the predominant commercial activity in Izabal, tourism and, possibly, ecotourism are 
growing aspects of the economy. Figure 3 summarizes the expected growth in tourism for the Department of 
Izabal including the Rio Duke corridor. These projections are from INGUAT and are based on an assumption 
that 15% of tourists visiting Guatemala visit the Rio Duke corridor (INGUAT 1996). There are two 
projections shown in Figure 3. One is based on a simple extrapolation assuming a continuation in the 
development of the tourist tiastn~cture. Under this “status quo” scenario tourist visitation increases by 
about 42,000 and reaches 128,000 over the next ten years. Under an organized tourist infrastructure 
development plan proposed by INGUAT, tourism visitation is projected to more than double in the next ten 
years. Under the tourism development project, the central and municipal government would provide funding 
to improve transport infrastructure, make investments in the protected areas, fund tourism marketing efforts, 
improve urban infrastructure, and assist the private sector in developing hotels and other tourism activities. 
About 60% of the tourists visiting the Rio D&e are foreigners with the majority of them coming Tom North 
America. 

Tourists in the Rio Dulce area can take advantage of many opportunities. Among the more notable are: the 
towns of El Ester and Mariscos on Lago de Izabal, the rivers flowing into western Lago de Izabal (e.g., the 
Rio Polochic), Castillo de San Felipe and the towns of Fronteras and Ei Relleno at the Rio Duke bridge, El 
Golfete, the Rio Chocon Machaca, Chocan Machacas Biotope, Cayo Grande, the hot springs, Ak Tenamit, 
the Canyon, Siete Altares, the Cerro San GilEcological Reserve, the Carribean town of Livingston, Punta de 
Manabique, and Puerto Barrios. In addition, there is the Mundo Maya project. This project, which was begun 
in 1989, is a joint venture of the five Meso-American countries that share a common cultural, historical, and 
environmental heritage. A goal of the project is to create a single tourist visa for the region. Not only for its 
unique attractions, the Rio Duke area is viewed as a stopping-off destination for tourists on their way to the 
Peten, the coast, and Honduras. 

3.1.3 Non-Tourist Economic Activities 

From the beginning of operations in 1988 to the present time, Simpson has invested approximately 
$20 million in the gmelina plantations. About $6 million of this amount has been invested in equipment, 
construction, land purchases, and land rental. Most of the remainder has gone for worker salaries. On an 
annualized basis, investment in the local economy has averaged about $2.5 million per year. In 1997, 
Simpson will invest $5.4 million and in 1998 arid beyond about $6 million will be invested annually-one- 
third in replanting and two-thirds in harvesting. Simpson currently employs 600 workers, most of which are 
hired through subcontractors. Another 600 workers will be hired once harvesting operations start 

Gmelina plantations currently occupy 7500 ha and plans include expansion up to 10,000 ha next year (see 
Section 3.2). Additional expansion of the Simpson project depends on how efficiently current operations are 
managed and whether anticipated productivity levels can be attained. Much also depends on trends in prices 
for clean hardwood chips. Higher U.S. prices for hardwood chips translates directly into more favorable 
conditions for the export of Guatemalan gmelina. 

- 

- 

In addition to the Simpson operation, the Rio Duke area supports subsistence and commercial agriculture, 
cattle ranching, rubber and teak plantations, fishing, oil pipeline activities, and numerous other activities that 
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are associated with tourism-boat repair, docks, restaurants~ e&i At one time the Rio Dulce was’used by 
Exmibal, a nickel mining operation at El Estor on Lago de Izabal. The Rio Duke area has ‘also be&explored 
for hydrocarbons and other minerals. Economically, the Rio Duke and Lago de Izabal have considerable 
‘p&&ial for the exploitation of natural resources and as a low-cost tra&portation highway to the rich valley 
of Panzos via the Rio Polochic. 

3.1.4 River and Terrestrial Transport and Safety 

. With the exception of inf?equent use of the Rio Duke by cattle ranchers, there is essentially no commercial 
agriculture or industry (non-tourism) traffic on the Rio Duke. However, the river is used extensively by local 
fisherman, who are frequently seen in small dugout canoes (cayucos). The local fisherman tend to fish in 
narrow sections of the Rio Dulvnear the bridge and in the canyon. 
..::* #.[ ,x “i ,c, ::< ,-. y‘” ?a:,: ,z: _ -;;d~:,; ” _.. i,,y% s* :;.-.2 ,y ‘$. ) ‘:. ,“,. I’/ ..“<.~‘I _>” .‘ .::,: ‘;^, 
The major use of the Rio Dulce and Lago de Izabal is’for passenger travel, b&&g, and to&sm. There is a 
regular passenger ferry on Lago de Izabal between Mariscos and El Ester and a passenger feny m’the Bahia 

.I,*;. de Amatique between Livingston and Puerto Barrios. There, are-no scheduled passenger ferries or boats on the 
Rio I!%lce itself B&&v&~ numerous small boats can be rented or hired to transport small cargo and people 
on the Lago de Izabal or the Rio Duke. _, _i ._. . . . . ., . . . ,‘.; ,” ., i .,.~ l.“z, ‘ ., /‘ __ .,/. 

The Rio Duke is used by many pleasure vessels. These boats range in size Corn small pleasure craft to large 
ocean-going yachts. The growth in tourism and recreation in the area is likely to result in an increase in small 

,_ _ 
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boat traffic. Also, there exists potential for shallow-draft cruise type ships to enter the Rio Duke. Concerns 
have been raised that the presence of tugs and barges will lead to a number of accidents involving the cayucos 
and small-to-large pleasure craft. The Canyon area of the Rio Duke narrows to 175 m and makes sharp, 
view-restricted turns. 

A major limitation in the Rio Duke area is the inadequate system of roads. Although there are major roads 
connecting the Rio Duke with the Peten, Guatemala City, and the coast, secondary roads in Ehe area are 
generally in poor condition. Moreover, the bridge across the Rio Duke, which was built in the early 198Os, 
has only two lanes. The Rio Duke bridge and the towns on either side of the bridge are viewed as major 
access points for the ecotourism. These areas are already congested due to the presence of trucks and 
uncontrolled development. The presence of additional trucks from the Simpson operation could compound 
this congestion and increase the likelihood of accidents. 

3.2 IAND AND SOILS 

Gmelina plantations currently occupy about 7500 ha, and Simpson plans to expand them to 10,000 ha by the 
end of 1997 (Forestal Simpson 1996). They could be extended by an additional 6000 ha or more. Additional 
land (<20 ha) is occupied by nursery and propagation operations for gmelina (and other species), 
experimental plantations, and storage/staging areas for equipment, chemicals, and other supplies. 

Most of the land used for plantations and support facilities is characterized by moderately-to-well drained soil 
with high clay content that is favorable to gmelina growth. The previous use of the plantation land was 
generally range and pasture for cattle grazing with patches of interspersed vegetation. This vegetation 
includes individual coroza palms, the stately San Juan trees, clumps of trees or shrubs, strands of riparian 
vegetation, and occasional highly impacted forest remnants. To a large extent, this description also applies to 
the character of the land surrounding the gmelina plantations. The quality of range and pasture management 
varies so much that it cannot be considered as one land use category for environmental purposes. J.n a few 
cases, small parcels of land in rowcrops and impacted forests have been replaced with plantations. 

Simpson began purchasing land for the establishment of gmelina south of the Rio Duke in the latter half of 
the 1980s. Planting began in 1988 on the south side and continued through 1995 except for 1994 (Figure 1). 
In the early 199Os, Simpson bought land on the north shore of Lago de Izabai and entered into numerous land 
lease arrangements on the north side of the river. North-side plantings began in 1993 and continue through 
1996. 

Simpson plans to begin harvesting operations on the south side of the Rio Duke during the latter half of 
1997, after completion of the proposed barge terminal. Harvesting will likely continue on the south side 
through 1998 and into 1999. Harvesting on the north side of the river and Lago de Izabal will likely begin 
sometime during 1999. After the initial harvesting of all sites, superior clones of gmelina will be 
reestablished. The Simpson plantation will then be managed on a sustainable 5-year rotation or cutting cycle 
involving 1800 ha annually. 

The plantations themselves are closely-spaced monocultures of gmelina, an exotic to Guatemala. Intervening 
native or invading vegetation is rare. Occasional trees remain but nearly all of the former vegetation is 
eliminated. Where land is too wet for gmelina, other vegetation either reinvades or is permitted to remain. 
There appear to be few riparian corridors, fencerows, or plots of native vegetation in the existing plantations. 

- 
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‘. tie reforestation of land~~~.,~~~~~~~~~~hasboth positive and negative aspects. The gmelina plantations 
offer added forest cover and improved water quality, but also increase landscape monotony. The plantations 
could act more eff%iently as wildlife corridors if managed with modifications to provide some level of 
diversity. Such modXcations would assist the ecotourism and biodiversity objectives for the region. .x - ,, ..,, j.X. _Is ~rmara’imdM ,. 

r 
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Initial land treatment in the plantations involves intensive clearing (most previously used as pasture), burning, 
and some form of tillage or bedding followed by tree planting and intensive weed control by hand and with 
use of herbicides sprayed from back packs. Crown closure in 6 to 9 months allows early curtailment of weed 
control. Fertilizer application involves 1 or more applications of nitrogen, phosphorus, and potassium 
(4-18-20 composition) at 300 kg/ha. Pest control wnsists primarily of chemical treatment of leafcutter ant 
colonies. 

i- 
” 
i, After the initial harvest, replanting will probably not ‘involve as intense site preparation as the initial 

establishment Replanting will involve more species, some probably native, as Simpson becomes comfortable 
r7 with the success of gmerma. Drawing from experiences with other plantations in Bra& India, and the U.S: 
i . -* one~might‘expe%’ Stipsor%settle on ‘about 3 species of trees. The firstwill probably continue to be gmelma 

and will wmprise about. 70 to 8qY~ of all planting although several different clones shot&! be.anGcipated. The 
c” other species are likely to include one or two native~species. Other species will wntinue to be tested on 
L 
L. J ‘Xsea%h plots. Working operationally with more species becomes a progressive economic burden in the Y .-( *~_..ell. _i”.,/e” *#‘*2 ^ + I _, . 

propagatton procedures with each additional species. 
mm 
; 4 ! Plantation equipment storage and maintenance areas w&n waste crankcase oil, other waste lubricants and 

fluids, old tires, and worn out equipment disposal areas. Storage areas containing herbicides, pesticides, 

1”” fertilizers, and nursery materials are subject to occasional spills from broken or -ripped containers, pallet 
s a : disposal, and waste containers/bags. The cleaning of equipment carrying chemicals (e.g., back pack sprayers, 

fertilizer equipment) will generate contaminated waste water either at the equipment sheds, in the field, or _-“. ..“. I. /. __. 

t” I near the nursery. Emissions from nursery operations involve surplus irrigation water and rinse water fkom 
b I ?$uipment &&nmg. ‘However, chemical use in nursery operations is kept to an absolute mjnim~, by nursery 
p * standards. Control measures for introduced plant diseases in the nursery are minimal based on experiences at 

r 
other gmelina operations in Costa Rica. ‘( i, -_s,. ., ‘/ -..,:. ). ,,_ . . ,_ ,.‘_’ I,, ;:_ ” / ‘,,: ,.i: ,, ,_ .,_. * ‘, ,.,. .( L. ^. .^ . . . . .’ 

3.3 SURFACE WATER 
m 
1 3 c&m;ly, *ire i; oniy a &;ed ‘Y;‘Y;bfdx;e x&+b&;:~;if& .BiieI.&i;i ..e cimiderably 

smaller in size and are used for moving cattle. Their use on the river tends to be unscheduled @$requent. “._ _, .j,,. ..- *-IL irr;..w~u..~%*r,ti.~i 

r Commercial barge traffic (i.e., 10 m x 60 m barges) and terminals do not presently exist on?he%ver. Existing 
water recreation uses, pleasure craft, and light wmmercial boat~@@ic on the river can be hectic at times. * ..x..- I “j .‘.,..l.“.l_ilC “ssc.. >,~*~ss~l_n_L_c_j.l .“__,, .,I. ,jx*> 
There are four aquatic environments of significantly different character within the Rio Dulce transport s-.-L .IvYx-- (.,., S"II .**,_ ~xuuIyIu_~*l,,,~*L 

P- 
f corridor. These environments are as fohows; ., ,_ _, , /VI, 

lrsl 

L 

t- 
c 

F- I 

. The Rio Dulce narrows near the Rio Duke-Bridge and the Canyon.narrows near the mouth of 
the Rio Duke experience heavy river traffic at times. T&y are used principally by the local population 

‘. 
..-. 

for fiSair;g arict’tmqo~ation in cawos or other m&7&, .__ . ~ ..,_ ” - _I _.__ . . 
. El Golf&e, a large natural lake, is of varying brackish and fresh water composition dependmg on season. . _.. “4.. “. .., _” 

The northern shoreline adjoins the Chocon Machacas Biotope Reservation set up for Manatee protection 
and conservation of tropical rainforest biodiversity. 

. The navigable do Chocon Machaca passes through the Chocon Machacas Biotope and 

e 
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provides direct access to the northern gmelina plantations. It has been used to some extent for material 
transport to the plantations. It is also used by the local population for transportation and transport of 
goods via small craft. Wilderness conditions exist along the river inside the Reservation. 

. Bahia de Amatique which wntains Puerto Barrios and Puerto Santa Tomas is heavily used for 
wmmerce, transportation, and recreational boating. The mouth of the Rio Duke is very shallow, 
measuring less than 2 m at low tide. 

3.4 AESTHETICS 

3.4.1 Definition 

Aesthetics comprises an important consideration in the proposed Simpson action because of the potential 
conflict between commerce and the aesthetic quality of an ecotourism experience as implied in the Rio Dulce 
Master Plan. Aesthetics are a combination of the physical conditions experienced and sensitivity to those 
experiences. Several past efforts in aesthetic evaluations for EIAs (GSA Air Quality Improvement Project, 
Washington, D.C. 1996; Herzog 1984; Hammitt 1988) have focused entirely on visual resources. These 
evaluations have been within cities and along scenic highways. A few have considered sound or smell where 
these senses were overwhelming issues (e.g., sound near airports or smell near dumps and factories). The plan 
for the Rio Duke National Park is to encourage ecotourism which would combine sound, smells, and even the 
sense of touch with the visualexperience to culminate in the aesthetic experience. 

The Rio Duke Intensive Use Zone, in some places contains or can regain the natural resources needed to 
provide an ecotourism experience along the river and its shoreline. Such an experience may include the 
humid, clean smell of the river and forest, the howling of golden mantled howler monkeys, views of the 
rainforest, and the activity of local fisherman in very small boats (cayucos). Capturing or retaining this 
experience can be very important to attracting less intensive types of ecotourism. Such an approach would 
require a reversal of present trends in the Intensive Use Zone. More intensive forms of tourism are already at 
work involving pleasure craft with noisy motors, substantial weekend boat traffic, and shoreline 
developments of marinas, restaurants, housing, and various service type businesses. The intensity and noise 
levels are increasing and pushing aesthetic experiences away from ecotourism and toward intensive tourism 
and predominance of commerical structures and activities. The proposed Simpson actions would add limited 
heavy commercial activity to this zone of the Rio Duke National Park. The large barges (60 m long) and the 
tugboat (600 hp), the clearing of large trees along the river’s edge, the daily (weekday) activity of loading 
wood from approximately 100 trucks onto a barge, and the traffic that would be generated comprise some of 
the immediate aesthetic impacts that the barge activity would introduce to the area. 

The proposed barge development in the Intensive Use Zone would (a) provide the first active step in 
industrialization in the zone, (b) contribute to intensified human use and congestion on the roads and river 
along with the ever increasing recreational uses, and (c) further incrementally wmmit the aesthetics of the 
zone to industry and an intensive, developed recreation experience. The plan for the Rio Duke National Park 
is vague about desired development directions in the Intensive Use Zone regarding industry, intensive, 
developed recreation, or ecotourism with resource conservation. The current question wncerns whether to 
permit continued incremental declines in the natural environment and aesthetics as being compatibie with 
present development trends, or to implement plans that strive for an improved natural aesthetic experience 
that relates directly to ecotourism. The proposed Simpson action is but one step in the process of 
environmental and aesthetic change. 
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In this EIA, the resources of aesthetic consideration are the visual, auditory, and olfactory senses. The sense 
of touch which would include feeling humidity, the breeze, the temperature, and precipitation are not expected 
to be mea&ably affected by the proposed Simpson activity-h is not inconceivable that the reforestation by 
Simpson could slightly improve these types of experiences, but quantification of such variables is beyond the 
scope of this evaluation. / 

,^,^_.~. ., I. ;. .,i i . . ‘.‘ ::.,, ‘... 
3.4.2 Barging 

[” b a Wood”barging terminals and commercial barge trafEc are not,f?equently observed within national parks 
_ around the world unless: (a) heavy wmmercial traffic was present before park establishment; (b) the water 

body is large enough to diminish the impact of the size of the barges; and/or (c) intensive motorizedWa&- 
. f-i 

_. 
recreation is a dominant theme (as opposed to less developed forms of ecotourism). Frequency of wmmercial 

I. 
bsirge ,trsrffic”is a &&id.iti&one. compatibility of a*&6 i.ti+iti.&.Gthe &.Diil& ,~ation~ p&k, G.<6^G6”. l.% 

repeatedly raised as a significant concern by some local stakeholders. This is complicated by localized 
j P 

r ; 
deterioration of aesthetic wnditions by unregulated development ,. ,, ,, _ .I 

,I~_* ‘.g :;:; .; ,, , __ : 
Barge traffic to some can be either interesting or an insignificant factor with respect to aesthetics. This is the 

r 
case for the Tennessee River in the southeast U.S. where river recreation can be heavy. Barge traffic is 

: ) relatively light and generally not considered to affect recreation or aesthetics negatively. However, there are 
some perceived aesthetic wnflicts with ecotourism where rainforest conditions are the focus. The Rio Duke 

r”* t- region, for practical considerations, containsboth development and perceived pristine conditions. The river 

r functions as a staging area for ecotourism elswhkre and‘wnt&G in itself both developed recreational‘value ’ 
and direct access to wilderness ecotourism. 

L 
c 

3.4.3 Key Aesthetic Are& 
1” I ,“,” 

m L 
i 

The Rio Duke National Park is characterized by six distinct aesthetic areas. Each of the six is briefly 
described below. 

_ _ .._ ., 

3.4.3.1 
p 

Park Intensive Use Zone and Rio Dulce Bridge Area 

B .~ 
, :.. “! +~..~{$~~~~*. “,~~~~.~~~;,‘..ry~~I.i, :i, . ..ii.~p~*~‘ “2.’ .I ; y;: ..,! .;: .:‘~“;“.;; :: ,:; ‘:‘” :““;Ir, i ,’ ‘; - .: ,,~~;~~,;;,,~l~- ,:y 1 ‘- ‘^ 

ne area around *e Rio Dulw Bridge incl~&.“.“.the propos& ioi& (g&d, Fronteras,~~~~~~~~‘s-~. 

Fn 
Felipe, and the Intensive Use Zone are extremely active human use areas. Shoreline uses are evolving into 

i 1 increasingly concentrated wnditions which are reducing or eliminating experiences with the natural 
b environment. Increasing wncentration of human activity is also increasing pollution of aquatic systems. 

1131 ; 3.4.3.2 El Colfette l.. ,,> ., .> -1, / 
t .x ̂  “_ “a.<,. “‘l!’ ~>*&“.*“:.&y, I_ ,.jll. ‘., il r....‘-r,.,,, ii ,_, L ” ‘.&.. :_ ..) ,,, “~ “. .: ., .- ,.“I,. _.,‘I 
t .‘_ r .I 

This is a landscape of large scale and sweeping views of natural conditions and native culture. River tra&% 
p -. ‘.’ 

i: 
,including infrequent barge traffic is an insignificant component and does not offer a conflict wrth existing or 
,desired conditions using almost any criteria. Aesthetically, the area is a Significant resource that &oukl’not be 
affected by the Simpson proposed barging activity. 

6rr 

c, 3.9.3.3 Chocon Machaqas Reservation and, Rivers 

sounds of nature, and protected b&livers&y. These resources can be easily affected by commerce and trade. 
The relatively few remaining manatees are a major biological resource vulnerable to impacts from human 

_. .‘_. 1, , . ~ “_, “’ / _. , ,_. i... 
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intrusion. Some tourism, Iocal fishing/crabbing, and local movement of indigenous people, their goods, and 
infrequent movement of cattle by small barges now occurs. The Rio Chocon Machaca is navigable as are 
some of the bays and other tributaries. These waters will be very attractive for barge use and access to 
gmelina plantations although use of these water access ways is not officially proposed as an action. 

3.4.3.4 Rio Duke Canyon - 

Most of this area is designated as a Special Protection Zone which is intended to maintain a substantial 
degree of native vegetation, forestry, and agroforestry, but includes allowances for private property activities 
compatible with ecotourism. The area now consists of small indigenous housing, minimal farming, and 
extensive Wing f?om small boats along the river. Much of the zone wnsists of a deep, turbulent, gently 
winding river wurse 175-200 meters wide (Forestal Simpson 1996) with nearly vertical shorelines. Two very 
abrupt river bends and very steep, high canyon walls, and partially covered with clumps of rainforest species, 
create an unusual experience for tourists. The aesthetic resources likely to be affected by the proposed action 
appear to be river-oriented. That is, the barge and tug trafEc plus navigation structures would affect sights, 
sounds, and the extent of congestion on the river within the canyon. 

- 

- 

- 

3.4.3.5 Plantations and Roads - 

Views of the middleground and background from the Intensive Use zone now include plantations. Plantations 
have both positive and negative aesthetic effects along roads. They generate a more wooded, shade-dominated 
experience when displacing rangeland, pasture, and cropland (Bell 1994). At the same time they have the 
negative effects of creating monotonous tunnels through monocultures, and prohibiting views of the 
landscape that are offered by more open areas. A combination of the tunnels and open views is most 
desirable, especially when views contain water scenes with a series of mountain ranges in the distance and 
natural/pastoral or wild land uses comprising most of the view. Views can also include nicely nestled towns 
and developments. 

_ 

- 

Aesthetic considerations within the plantations are principally those concerned with workers, visitors to 
Simpson operations, and social workers looking after the conditions of the Simpson labor force. The most 
serious aesthetic concerns involve the visual and olfactory aspects of sanitation and human waste (e.g., 
latrines and drinking water). 

3.4.3.6 Amatique Bay and Surrounding iand 

The proposed Simpson actions will impose barge mooring, barge movement, wood movement between 
barges, barge loading onto sea-worthy barges, tug boat activity, and perhaps some navigational aid structure 
onto existing uses of Amatique Bay. None of these proposed activities should be aesthetically inconsistent 
with ongoing and planned uses in the bay area. Ocean going ships, fish trawlers, local work boats, ferries, and 
pleasure craft already utilize the bay. Nearby tourism development has not suffered from these nor have they 
raised aesthetic issues. 

3.5 WATER QUALITY AND HYDROLOGY 

The watershed that feeds Lago de Izabal includes the Rio Polochic which drains into the western end of the 
lake, and numerous smaller tributaries that flow from the southern side of the mountains of Sierra de Santa 
Cruz and the northern side of the mountains of Sierra de las Minas. The Rio Duke flows out of Lago de 
Izabal through a narrow passage at Castillo de San Filipe on the northeastern end of the lake, and continues 
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approximately 37 km‘e&ward through El Golfete, another large lake, to Bahia de Amatique (Forestal _ ,~ ._. 
Simpson 1996). Part of the northern shoreline of El G&fete adjoins the Chocon Machacas Biotope that was ,_. ..” .,_. I. -,. j. ./ x <,’ . ..a~ a._** .~ nl I,-xI ,x .~_i__. j_ . I 
established for Manatee protectron andcOnServ&ioii of’&@al Z%i&%%’ buxhversrty. 
~’ “” _ _, .,~ .c .., _,I ,, ASj., .i. ., L._ ̂,.. ,;>c! j * e.~l I II w ,#_ , .I _ (_ ,: “1’1) :.‘- .-,s.;;&m ‘:t:‘l*‘. .. ‘. ,.; .’ 

The Rio Duke varies considerably in width and depth. The width as it exits Lago de Izabal is about 200 m; at 
the upper end of El GoKete it widens to approximately 3.8 km; it then narrows to 175 m in the section called .I .^II~ ,*,-, /I . 
the Canyon belovvE1 Golfete; and agam widens to about 200 m at the entrance to Bahia de Amatique. The 
depth of the Rio Duke varies as much as the width ranging fioiin about 15 m in ihe Canyon to as little as 1.7 
m,at Bahia de Amatique. The average depth of the Rio Dtilce is’wr%idered”to”be~3’m @fAREX 1996). 

., I “, . . . . . Maintaining m.; &/~$.&-i& ~~D;lce..~~~o~“Piirli.is.a-majorwncern ofie ,.Y& iAl& pi&* * 

ne Pl.an’s objectives state that human wastes will be treated and resources will be managed to maintain the productivity of *e aquatic &syikm~~~H~~..v&;witi ;-&+-,-,&fl~ b;hi a;grad&. 

No municipal sewage treatment facilities exist in any of the wmmunities along the river. In-ground septic 
systems have been installed for sohe ofthenewer homes and public estabIishments;‘however, unwntrolled &posd is~~~*~‘~~~~i’p~~~cE:“i~~~~~~~~.~~~~~~ are dumped or washed directly into *e river. 

Continued growth with added population and congestion, especialiy’iir local wmmunities will add to the 
yug &@., &her potential sources of contamination include agiicultural and wnstruction runoff (nitrates 
from fertilizer and sediments from erosion); trash re&Zig ‘f&i‘improper disposal of solid W&es; and fuels, _,,. .^,. j” ,,” .._ - 
oils, and fluids from leaks, spills, and improper disposal of such wastes. 

I( 
,, “. ,/ ‘.~ * ,‘,, X.‘_> “,( :. >, -_ ./ “. : / “‘ ._,., ‘..l,, ..,..: . ,. . ., ,... _. . 

Background water quality data for the Rio Duke are very sparse. In January 1996, a Simpson contractor 
wnducted one-time sampling for some pertinent contaminants at five locations along the river: (1) Ensenada 
Nana Juana, from the bank at the proposed barge terminal site; (2) 50 m from the bank, (3) at a small dock in *e .ligwi niar the xo.m& diidiej‘ (4) .$...mb~~ ~f.,~~-~~~~ ‘~~~~~~~~~~~~~.~~~er~“~l..~~if~~; and 

(5) in Rio Choconcito. These data were then compared to similar data developed by She11 for several 
sampling sites in Lago de Izabal in 1991-93 (Forestal Simpson 1996). 

The increased levels of biological oxygen demand (BOD) and sulfates found in the’ 1996 samples are 

7 indicative of wntamination from human domestic wastes and/or agricultural runoff into the river. The BOD 
levels ranged from 14 to 26 mg/L while the BOD standard for recreational areas is 3 mg/L. High electrical 
conductivity signifies the existence of dissolved salts possibly from fertilizer runoff and/or minerals 

” 
t 

associated with saltwater intrusion which is most pronounced during the dry season. During the dry season 
t _. the lake and river levels drop by 0.5 m or more, and flow through the lake and river are reduced. In some 

years, salt water intrudes upstream to the Rio Duke bridge. 
c11*( 
I * 
%.I 

3.6 BIODIVERSITY 

i? 
bi k 4 B&livers& is of special wncem in the Rio Duke National Park. The biological resources are unique and are 

visibly enduring stress and degradation in many areas. There is little systematic scientific information to 

F document the past biodiversity of the area, the stress it is enduring, and the degradation it has undergone. 

t. I 

m-a 

i, i 

The area is wmprised of a heavily impacted tropical rainforest and water systems that are fresh, to brackish, 
to nearly sea water. As a result fish populations include a mix of fresh and salt water species, depending on 
the season and the degree of salt water intrusion upstream. There is anecdotal evidence of shark and porpoise 

. sightings in the vicinity of the Rio’Dulce bridge. 

: : 
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Manatees, tropical rainforest plants, tropical rainforest fauna (possibly jaguar, and monkeys), aquatic birds, 
migratory birds, fish, and other aquatic life (turtles, crocodiles, crustaceae, etc.) are part of the biodiversity 
environment. Lists of the terrestrial and aquatic flora and fauna of the region are presented in several reports 
(Shell EIA 199 1, Basterrechea 199 1, and Corets 1995). More specific information was requested from NGOs 
concerning the Rio Duke, but has not been received. 

- 

Sea life that depends on parts of Bahia de Amatique (e.g., juvenile shrimp) and nutrients moving down the 
Rio Duke also enter into consideration. A soon-to-be-published Nature Conservancy study of migratory birds 
through Central America (John Beavers) identifies the Rio Duke area ,as very important habitat. Small 
populations of manatees (9$100 in the Golfete along the Chocon h4achacas Manatee Reservation and at the 
Polochic Reserve) may be near or past minimum viable population levels, and small remnant habitats for the 
golden mantled howler monkey remain in the park. These are species about which conservationists are now 
concerned. Some species of fish have nearly been eliminated due to constant over-fishing, monkeys have been 
vastly reduced in numbers, and jaguars have been all but eliminated. 

-, 

- 

- 

From a broader perspective, the region contains several wild areas known to harbor unusual tropical 
ran&ore& species. For the most part, these wild areas and reservations are becoming more and more isolated 
from one another as land clearing for many different reasons forms movement barriers to the indigenous 
wildlife and plants. The plantations of gmelina planted and maintained by Simpson are one example of the 
kinds of developments that are increasingly separating wild areas. The plantations can serve both as selective 
conduits and selective barriers to the movement of certain species. In this way they can have an effect on the 
survival, movement, and recolonization of selected species and to a limited extent participate in enhancing the 
biological diversity of the region in the long term. 

- 

- 

As a result of the biodiversity status and coneems, the resources that comprise the subject of this assessment, 
with respect to the.proposed Simpson action are; the manatee, golden mantled howler monkey, gmelina 
plantations, pest species, and regional biodiversity and wildlife corridors. 

- 

- 
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4. ENVIRONMENTAL IMPA(ZTS 

tim ” , L, * ,” .,i ,,.,l .“,. . _. .” ^( ._I 

The Rio Dulce National Pa% is increasingly being viewed as a major natural and environment&l resource that 
can be managed sustainably-in a way that does not affect the biodivirsity of the area, does not detract from 
the’n&&l aesthetic beauty of the area, and does not lovver,the quality of the water resources. Sustainable~, &;&&~~~gggyJ&& d&s not necesstiiy rule-out economic &.&... *owever, these-activities 

must be eon&tent with guidelines establishing the Rio Duke as a national park. For example, ecotourism 
and lit.@ agro-indu&rial activities can be,consistent with the guidelines of the park and be sustainable 
provided these activities do not lessen b@d+rsity, aesthetics, water quality, or impact the long established 

r 
rights and culture of the native populations. Implicit in the decision establishing the Rio Dulce as a park and 
protected area was a conclusion that the net benefits of protection outweighed the net benefits from 

L., exploitation of the natural resources and environment. The following subsections address how tfie proposed 
action and alternatives have “me potential to impact the so&economic, biodiversity, aesthetics, land use, and 

!E .*, water quality resources. 
‘. i ..” # ,‘ 

4.1 SOCIOECONOMIC REsOURCES :‘.. .i _ . . “.,rl , 
~“..*..:....s’..u,‘; . 

This se&n discusses the d&t it& id&&$;& &he proposed action and the” three alternatives *u .” . . ..““YI..r%s~,4,n,s$*~rCI~ _ I , ,.... . I_, “_. __ . 
identified as potentially viable--relocation of the b’arge terminal to north shore .of,,Lago de Izabal, relocation 
of the barge terminal to the south shore, dual barge facilities on north and south shores of Lago de Izabal, and . -.),- -.-+.dL**sA.... a,. “*#w..ds *‘.a r.*s.rr*p*,, 
truck transport to Puerto Santo Tomas. Concerns have been raised by local groups that the placement of a 
barge terminal within the confines of the national park is not only incompatible to the sustainable 
development of the Rio Duke but would also threaten tourism and potential ecotourism development. The 
prop&d &&on and alternatives have potential to affect socioeconom& resources d&t,@ and indirectly :. ,. hII ,_Z~ 
through employment of people, generation of income and revenues to the government, and safety of tourists 
.~~~~~-fi~~~~~,,~,~~~e~er, given the limited scope of this ETA and the limited availab@ty of pertinent 
data, it is impossible to determine, exactly what impacts Simpson’s proposed action or alternatives might have 

p on the sustainable development of the Rio Dulce. In, heu of an explicit analysis of potential impacts, the 

L 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ at least the major‘issues md badw\ffs involved* Before *ese 

-, ;~ml(w-. .._+I_.“.* ASf)),~\ . . . . V&S<. v,,,ll*l,., “.b 
socioeconomic aspects are discussed a cost analysis is presented to compare the proposed action and 
alternatives from the financial perspective of Simpson. 

;’ .r ” “I d~~~~~~s~~~~a9?,!~~~~~~~~~~l~~~~~~,~~.~~~?~~~y~~~.I:*s.~~:”~”; k~,~!~,:ii;:,“ii”.~~~~,,,~~, “,..$; ,b*y.+++i 1 .Lr,~; “‘“:v; “-’ i L, i ,:;’ _,~,__, ,,-L.‘ _ ,;, ,~“,I .*. .._.“____ ., _I_ 
3.i.l Cost Compihon of Prciposiid Action and Alternatives __ . * 

Forestal Simpson (1996) provides a summary comparative cost analysis of the proposed action and the 
alternative of truck hauling the logs to Puerto Santo Tomas (Table 3). Simpson stated in their environmental 
report that to maintain a viable operation the gmelina logs must be grown, harvested, transported to Texas, 
and chipped at a total cost of $37.5O/ton. In Table 3, Simpson shows three,delivered prices-$35, $40, and I”-_I .I ~ 
$&/ton--and costs for growing and harvesting, road and water. transport, and unloading and chipping in 
Texas. The difference between the-.delivered chip price and costs is the operating income from the grnelina 
operation exclusive of.interest,expenses, taxes, and return on investment. Allcost components are the same 
for each alternative except foi; road and water transport costs, which includes loading, unloading, and port 
costs., Under the truck hauling alternative, land and river transportation is nearly % Wton higher than the 
proposed action. The %$$ence js primarily due to the port costs associated with the !a~@ transport 
alternative. Port costs do not have to be paid under the proposed action. 
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Table 3. Simpson’s comparative cost analysis of the proposed action 
and road transport to Puerto Santo Tomas 

River transpoti Land transpo&’ 

_ : 

7 

Delivered chip price at the 
pulp mill-$/ton’ 

Cost items-Won 

Growing and harvesti& 

low Medium High low Medium High - 
35.00 40.00 45.00 35.00 4q.00 45.00 

. . “.ir(c*.‘( j,% _a’:i. 5. ~, ~‘Z/ e’* t,,* “a - .,.*.*_ *t :I .t -: .,_, _ x ,_. __ _” _ b-4 

1 
12.00 12.00 12.00 12.00 12.00 12.00 

Road and water transport’ 20.60 20.60 20.60 32.40 32.40 32.40 

- Unload and chip in Texas 5.OQ 5.00 J&Q 5.00 5.00 5.00 

Total operating costs 37.60 37.60 3'7.60 49.40 49.40 49.40 

Operating income (loss)’ S(2.60) $2.40 $7.40 $(14.40) S(9.40) S(4.40) 

. “River transport means using the Rio Dulce to barge logs to the Bahia de Amatique. 
%and transport means truck hauling from the plantations to Puerto Santa Tomas de Castillo. 
Zow, medium and high covers the range of delivered chip prices prevailing in 1994-96. 
%cludes all direct costs for administration, nursery production and plantation establishment, growing and harvesting until 

debarked logs are stacked at roadsides in the plantations. , 
‘hch.uies all road and water transport as well as aswciated loading, reloading and port costs. 
@perating income (1~s~) is before any interest expense, income taxes and return on capital invest. 

i 

- 

- 

The proposed action is marginally viable if a $37.50 break-even price is assumed. The price of delivered 
hardwood chips would have to rise to $5O/ton for the truck haul to Puerto Santo Tomas alternative to break- 
even. Of course, these estimates are based on proposed action as described and do not aceountf~rexpe&d 
increases in productivity and possible plantation expansion. The combination of higher gmelina productivity, 
greater efficiency in operations and lower costs, and expansion of the Rio Dulce plantation area to 15,000 to 
20,000 ha, and the associated increase in the volume of wood to be transported could all serve to improve the 
financial viability of the proposed action as well as the truck haul to Puerto Santo Tomas alternative. 
Increased prices for clean hardwood chips .in Texas could also make gmelina operations much more attractive. 
Alternatively, lower hardwood prices in Texas could serve to make the proposed action financially 
unattractive at least in the near time frame. Recent trends in hardwood prices in roundwood form (unchipped 
and with bark) delivered in the U.S. South Central Region show a decrease of 9% between 1995 and 1996 
(Woodfiber Report 1996). 

- 

- 

The assessment team conducted its own analysis of the truck hauling alternative to determinehow it 
compares to the Simpson proposed action. However, without having factor input costs and related 
assumptions (specific transport distances), and capital investment costs (e.g., the Ensenada Nana Juana barge 
terminal and transfer deck in Bahia de Amatique), only a partial analysis could be done to estimate how much 
more expensive the truck alternative would be over the proposed action. The assessment, team’s analysis .,_. 
involved making a number of assumptions with the goal of trying to estimate the net difference in cost 
between river and land transport. The cost of the truck alternative tends to be more, expensive because hauling 
distances are much greater, barging is less expensive than the truck h&h&g ‘&&-km basis, and port costs 
must be paid. However, these costs are offset by not having to construct or install a number of facilities-a 
barge terminal on the Rio Dulce, navigation aids, and a transfer deck barge facility in the Bahia de Amatique. 
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The &t&s of the cost analysis are shown in Table 4 along with key assumptions. The difference betwe& the 
two alternatives is about %12/tan, which is slightly higher than Siriipsoii’s eSt&te.The iiiajor’wst’difference 
between the two alternatives lies in the use of the Puerto San& Tom& facilities. Port costs were quoted at 
%11.8O/ton. 

/ 1. 1 !, : ., 8, Table 4. Comparative cost analysis of the proposed action e.,,,. ., _ “.: i I ,.,‘. ,, ,( ,,_ 1 . ,.j 
)_ I and truck transport to Puerto Santo Tomas 

P 
b 
! 

._,” _, ” - ,.. _(. , j_/ : .i., ‘_ ?<. ,, , * / Truck haul, to Puerto 
DesTApt-6 of assumptions Proposed action Santo Tomas _. 

l Truck wsts 
p” - Haul rates-$O,l 14/ten-km (1 O-ton truck) I ,- 
L.* 

for the pr~~o~~ actiontiT$o: ro7fo+.L.-& , _, .- . 

(30-load) for the truck haul al&native 
:f” - WJeighted average haul distances 8 km for theproposedactiona;lh~~“~l~~~~ . . . . >, ,,. ,, ‘._ I ‘<. 

truck haul alternative $l.lO/ton $7.1 O/ton 
F33 .j _,,. ~. ,. , . . 
i, ., .; . _a 
I . l Barge haul 

- Total distance 50 km @15% of the O&M 
m of trucks SO.7Olton 
; a - Pusher tug @!§610,000 and 16 hopper No cost incurred 

barges @ $225,000 %2.2O/ton 
m 

1 c .: l Investment and d&M-costs associated with ,_ ._ ,1 .I ._, j 4.b .,.._ 
Ense&&N&ta Juana barge tern&al and other 
infkastruqture ($5,400,000) %2.80/tona No cost incurred g i ‘y,p 2 &* .- ,. I x;,r -, ._ : . . _(., ,” ,, ” , . , , j, I /,( ./ _ I .I, . i .;- .‘I __ pi.,, ,.. i ,.,_‘ port i;s&..Ge;.iGgej j-. . -I ,~ r I, * . .,4 P ,. I*. ” _L., ,, 1 ._**l, >,.c ,,...,, r,d$(.*i... 2.‘” )#.il) .r.,>s v;. ..:-i, i,irj>. I> ,. . 

- j Carga en entrega directa c/c naviera- I.. 
: .: . . ‘. Q59.26/ton and Muellaje c/c usuario- 

Qi2.KVton (Q&O6 = $1.00) No cost incurred $11.80/tonb 

To improve the viability of the land transport alternative, port costs would have to be reduced. According to 
port authority offrdials, these ix&z are subject to negotiation (Lopez 1996). Greater efEciency in hauling logs 
would also have to be made by improving land surface routes and, perhaps, considering some form of 
preprocessing or more efficient loading/unloading technology (e.g., hopper containers to take advantage of 
port facilities). However, w&out such cost reduction the land transpoti alternative is signiticantiy more 
eripeiisive than Simpson’s proposed action. 
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Information was not available to estimate the net cost of relocating the barge terminal to either side of Lago 
de Iz.abal. It is likely that a terminal(s) would cost lek‘on I$o de Izabal, but require additional costs for 
roads, power lines, an& possibly, lake dredging. 

4.1.2 Employment Impacts 

Simpson currently employs and/or contracts with about 600 people. Once harvesting operations begin next 
year employment will double. This employment is directly attributable to Simpson’s operations. Typically, 
direct employment will generate a number of indirect and induced jobs. Simpson assumed that each job 
directly created would generate another job indirectly (Forestal Simpson 1996). These jobs could be in any 
number of endeavors, such as suppliers of parts, chain saw repair services, and others. Total employment 
attributable to Simpson could reach 2400 (Table 5). If Simpson decides to double the size of their operations 
from their cunent plan for 10,000 ha of plantation area, total direct and indirect employment could increase to 
over 5000. Employment for the alternatives to the proposed action should be approximately the same. 

Table 5. Projected direct and indirect Simpson employment under current 
total plantation area and potential plantation area due to expansion 

Post-harvest levels 
Pre-harvest 

Employment levels 10,000 ha 20,000 ha 

Direct employment 600 1200 2700 
Indirect employment 600 1200 2700 
Total emnlovment 1200 2400 5200 

Source: Forestal Simpson (1996). 

By comparison, tourism employment comes from hotels, restaurants, tourist shops, and recreation and 
ecotourism related activities. Employment is also generated indirectly by service industries, stores, 
agriculture, transportation providers, construction, etc. A rough estimate often used is to assume that the 
number of direct jobs generated by tourism is proportional to the hotel rooms available to tourists (Belisle et 
al. 1982). This ratio averages about, two jobs per hotel room. The ratio could be higher in the Rio Duke area 
because of the potential ecotourism and recreational activities that exist outside the cotimes of the hotels. 
INGUAT estimates that there are about 177 rooms suitable for tourists in Puerto Barrios, 62 tourist rooms in 
Livingston, and 82 rooms in the Fronteras area. In total, there are about 320 hotel rooms considered suitable 
for tourists within the Rio Duke corridor. Assuming two jobs for each tourist room would place direct tourist 
employment (i.e, hotels, restaurants, bars, etc.) at 640. If it is assumed that each direct job creates one indirect 
job (e.g., taxis, shops, recreation, etc.), then total tourist employment (direct and indirect jobs) could be on the 
order of 1250 jobs. This is slightly more than Simpson’s pre-harvest employment based on a total plantation 
area of 10,000 ha, but less than the 2400 jobs projected once harvesting operations begin. Of course, the 
further development of tourism and ecotourism in the Rio Duke corridor would expand employment levels. A 
distinct appeal of ecotourism is h-at it,c+n create jobs in rural are8 ~~t~h~y~,~$ generally benefitted from 
economic development programs. The assessmek te,+ has no basis on which to estimate the potential . \ I,. - _“^ .<* 1 .., ,,, 
impacts of Simpson’s proposed action on tourism employment within the ko Duke corridor. 

4.1.3 Income and Cqvernment ~Revenues 

Simpson has invested approximately $20 million in the local economy in the establishment of 7500 ha of 
gmelina. Thirty percent of this amount has gone to the purchase of equipment, construction, and purchases 
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and rental of land. Seventy percent has been spent on operating expenses and worker wages. In 1997, 
Simpson plans to invest $5.4 million in the construction of a barge terminal and other infrastructure. They 
will also begin spending $4 million for harvesting and $2 million for replanting based on a plantation size of 
10,000 ha. Simpson’s total direct spending will be about $6 million annually once harvesting begins. The 
impact of Simpson spending on the local economy will consist of the direct impact (e.g., wages, purchases of 
fuel, equipment repairs, etc.) plus the indirect impacts from businesses buying supplies and services as well 
‘hs the induced impacts from employees spending their wages to buy goods. The assessment team did not have 
sufficient information, to *estimate the magnitude of the indirect and-induced spending. 

rr* .- ..‘l L _. .-, ,~. :. 
; I&& of&most @o&it *to;ist~sur&ys for the Department of I&&l and the Rio Duke place annual -’ 

visitation at 86,600 people:‘ihis&&al visitation is projected to increase by 50% (128,000) within the next 
F ten years, and with planned improvements in tourist inf3structure (e.g., airports, roads, hotels, ecotourism 
L . activities, etc.) could double from the present 86,000 to 17 1,400. 

,F” Tourist expenditures are the money visitors spend on hotels, food and beverages, gift shops, local 
: .: t&&portation services, entertainment, and various recreation and ecotourism.activities, According to recent 

lNGUAT estimates, the amount spent per tourist in the Rio Duke area is low-no doubt due to a relatively ‘, .*1,-. _l,I ..-l,.r*l*lli”a”b .‘,,“,~l,_.t~,, *&e%waw.x 
pr* short visitation period and la&of organized tourist/ecotourist inf?astructure. However, the amount of 
1 
b‘ spending by tourists is projected by INGUAT to increase from the current %l,_lp!to~.sit,to.n $600/tourist 

in the year 2006. For the current level of,?& Duke vi&ation, nearly $10 million dollars, is added by the local ._” .,., 
” economy by tourists. If INGUAT’s projections are accurate, tourism could be generating si@cantly higher 
P’ 
i I re&&iis and perhaps an order of magnitude higher in the next ten years, especially if the tourism 

infrastructure improves. 
,. 

* 

Direct tourism spending generates indirect impacts from hotels and restaurants buying goods and services and 
the imluced spending by tourism industry workers. How much of tourism spending contributes to GDP of 

p 
Izabal’s economy is difficult to estimate. In small open economies dependent on foreign production of goods 
and services to supply the tourist industry, there can be a high degree of “leakage.” Lindberg and Enriques 

: * (1994) report’that 45% of tourist spending leaks away in Costa Rica and as much as 60,% in,Beli~ze. The, 
relatively high degree of leakage reflects the fact much of the tourist spending goes for the purchase of 

I- 
i- i imported goods and services. Due to insufficient i.nformaz&on availability, the assessment team did not ,_;. “._,, (_~ 

attempt to estimate the magnitude of the indirect spending resulting from tourism. However, a modest 
increase in per capita tourist spending and visitation would increase significantly tourism’s contribution to the 
local economy. 

Ys I-” “‘~‘~,,f;y ‘y”‘: “’ . ‘“.I ._ ix’ ), _ “ ‘,.C *,: ‘.,“.:.. ;;, :..; .+.;‘I :,,:: ,:” -; ,.~, u: _,_ :..__ *_,_ 

The local and national governments also benefit from tourism m the form of.taxes and non~tax’income _ .““/~__ L I “1 I_ .>,Y.~, , i-S. rr,~rrs.x*,.YL ,r)W,*i~~&.~~~.*dLUh. 
P wllected. These government receipts include the tourist cards, boat inspection fees, boat fees, hotel taxes, and 
r 1 ““^ . 

income &u&sfiorn tourism’employees and tourism wmpanies. No data are available to estimate the 
magnitude of these government receipts. As with employment impacts, there is no basis on which to estimate 

F* 
L * the potential impacts that Simpson’s proposed action or any of the alternatives might have on tourism and 
i I 1”. ‘&tourism. i , I /, 

Finally, the Rio Dulce Master Plan calls for the protection and development of the region as a national park 
and center for ecotourism. The income generated from tourism by the local economy and the revenues ” ,,_ _ ” “. ,L . . id. *.,... _./ , _, 
received by the local and national govenimcrits rcprcscnt only one part of the total value of the.Rio D&e_. In 
ad&ion to these .direct use or financial values, the Rio Duke National Park, also provides other measures of ,‘--\ ,_.,. 
value that tie not captured in market transactions. These other values include: ,the ,@nctional.va@s,t&Rio 
Dulce provides’for soil and watershed protection, numerous ecological values, option values based on future 
personal use, bequest values based on future generation use, and, perhaps, existence values based on 
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preservation of the natural environment. Although methods exist to quantify these non-market use and .non- 
use values, doing so was well-beyond the scope of the EIA team’s mission. 

- 
4.1.4 Working Conditions, Transport, and Safety 

4.1.4.1 Working Conditions 

Forest harvest operations are known to be extremely hazardous compared to most other jobs. Injury rates are 
slightly lower than for construction but may bc considered in a similar hazardous class. The Simpson harvest 
operations call for felling 20 cm trees with chain saws provided by contracted felling crews. Trees will be cut 
into sections and debarked by hand using machettes. These sections will be hauled by farm tractors to waiting 
lo-ton trucks which will presumably be loaded by grapple knuckle-boom loaders, In such areas where many 
chain saws are operating, many trees are being felled, machettes are being used, and tractors are operating, 
field worker safety is a key concern. Field conditions will generally have gentle to flat slopes but weather 
wnditions may at times be quite wet and muddy. These wnditions suggest a hazardous environment where 
serious ir$ny can occur. Safety standards enforced by Simpson were not raised, discussed, or offered during 
the team visit to the Rio Dulce. These standards will be extremely important in determining the safety of the 
working environment in the field during harvesting. Similarsafety concerns apply to field workers involved 
with controlled burning of slash during the preparation activities. 

- 

- 

- 

- 

- 

During site preparation, planting, and harvesting field teams must rely on housing; sanitary facilities, and 
water supplies provided by Simpson, especially in more remote areas. These facilities and supplies can - 

quickly deteriorate if not adequately maintained or designed. The potential impacts to people, land, and water 
is sufficient to raise as an issue. Reasonable measures shouid be taken to maintain safe, sanitary conditions 
for field workers, and protect the environment. - 

4.1.4.2 Transport 

The proposed action by Simpson has the potential to set a precedent for the use of the Rio Duke by large- 
scale non-tourism commercial traftlc. The proposed use of Ensenada Nana Juana also has potential to 
increase the congestion found on roads in and around the Rio Duke bridge and to impact the growth of 
ecotourism. 

The barges being considered by Simpson are standard river hopper barges with dimensions of nearly 60 m in 
length and greater than 10 m in width. The presence of the barges has the potential to impact the local cayuw 
fisherman and create serious safety hazards with pleasure craft if they happen to be motoring at high speed in 
the canyon area. 

The proposed action, the land transport alternative, and the relocation of the barge terminal do not address the 
congestion problem and the need for efficient tourism access at the Rio Dulce bridge. Simpson truck traffic 
would increase the congestion through Fronteras and over the bridge. Also, the trucks would be moving 
throughout the day and could impact aesthetics (visual and noise) and possibly biodiversity. A dual terminal 
facility alternative suggested earlier is one solution to the potential congestion problem. 

An important tradeoff emerges between the use of the Rio Duke for movement of barges (regardless of the 
location of the terminal) and use of the Rio Duke bridge. Foreclosing the use of the Rio Duke necessarily 
means that the Rio Duke bridge must be used to move logs from the north-side plantation sites to Puerto 
Santa Tomas. Allowing the use of the Rio Duke for barge traffic can avoid congestion at the bridge only by 
opting for dual terminal facilities. The decision by Simpson to locate plantation operations on both sides of 
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the I&o D&e and Lago de Izabal, especially the north side, imposes very limiting constraints to cost- 
effectively moving logs and minimizing environmental impacts. 

For the viable alternatives identified, only the truck haul to Puerto Santa Tomas would avoid the potential 
saf&y concerns with the use of barges on the Rio Dulce. The truck congestion in and around the Rio Dulce 
bridge along with the accidents that are likely to occur wuld be avoided with the use of dual terminal >, f..~i... .- _^_., ._ 

The ongoing activities of Simpson involve the following uses of land _ 

. The use of 9,000 to 15,000+ ha of land outside the land use zones of the Rio Duke National Park which 
have been converted principally from cattle grazing to 5-6 year rotation monocultures of gmelina trees; .:;:~““;s~~~~~~~~~~~~~ prd.--.tion’ti8~i -.$ii 6$.&.&.<tiasi-d it~.,~~~to~~e. 

-,: e4.sh.&; *, I , _. I ” ^~I^, ,q ; _. 

. Use of new, upgraded, and existing roads for transport of materials and equipment; and 
” “‘+~*--” Terminals for staging transport equipment as well as the loading/unloading~of wood and possibly other I ..“^ . ” ). 

materials. 
: ; 

Pm 
; i 
I 

Each ofthese activities involves use of land which could affect community development by potentially _,_, I,,_ 
increased traffic congestion and the added services needed to support direct and contracted activities of 
Simpson. The principle areas of land use concern are described below. 

i... ..,.ii( .., ,,,i,.) .^“..a* a/ 1. e-l ..I *.a, < _+,, ,:,I, ,L. I “-~\l,i;....iii, _.I,” ,,..” . . . .“ ;_ 
.4.2.1 Plankdidns 

..4,,-,.* ., _ ^.. 

27 The environmental effects of plantation management on soil, nutrient/chemical movement, and hydrology are _jrpl” *a. .., .~. ..,. II_ _ -: :. ,,.Kkmg we~xG~-~ti~&(mq and Mm afg44; sLjemiiiiist 1gg4; ‘Ejtiha and de VrikS-1994; Ericsson 

m 
1994; Couto and Betters 1994), but somewhat less so for gmelina plantations. No information specifically 
addressing gmelina plantations in Guatemala is available, thus inference is made from experience and 
references to other regions. 

p 

P” 
” 1 

Simpson has taken action to improve short and midterm productivity of sites on which they have planted _, _ L . ” . gi&.n& This has ‘involved ‘thx%key factors. The fist and foremost is the selection of sites appropriate for 
gmelina and amenable to management practices. Simpson (1996) states that selected sites must be of 
acceptable cost and previously used for pasture of farming. The sewnd is the source(s) or genetic make up of 

A ‘the gmelina trees to bc plarited. This involves matching tree needs for nutrients, water, and soil structure~tith 
site conditions. Selection of gmelina sources with deeper root systems is an example. The third wnsists of the 
management practices themselves. These include addition of appropriate fertilizers, cultivation (soil structure 

- management), soil moisture management (dramage or bedding), control of vegetative competition, and 
confinement of erosion to acceptable (sustainable) levels. 

. .̂.“.  ̂ ._., .“. J./ ” 5. .,._,., 1 
g.f imcGe, ki org&c matter, s;;i;i.-* pii (-.& &idn +&char;g; ds;g~;i& “&h,ii closelj;..~~l~td to site 

productivity) will be affected by the plantations. In each case the effects are considered environmentally 
positive. Soils converted from grazing to short-rotation plantations become less compacted and better _ ,.“, 
structured with tic removalof cattle and with the’coinbined action of tree rootpenetration, initial site 
preparation, and in&eased soil organic matter. The effect on structure and organic matter, especially deeper 
than 20 cm, will occur over several decades. Organic matter (OM) in these well drained tropical soils will not 
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increase dramatically but the development of a litter layer built up by tree leaf fall will contribute to greater 
soil OM. 

- 

Several studies (Sopper 1980; Wang 1994; Kowalik and Randerson 1994) have found that short-rotation 
plantations effectively take up heavy metals and heavy loads of nitrogen. Since several heavy metals have 
been detected in Lago de Izabal sediments, they may have originated fror; the surrounding landscape as a 
natural soil wmponen~ although this is not wnfirmed. Plantations offer a safe (non-food source) use of this 
land and may provide some remediative value in the process. If policies and economics were favorable, it is 
likely the plantations could provide a valuable community service in the disposal of municipal wastes while 
(a) remediating waste wntaminant problems, and (b) further stimulating growth of the plantations. Additions 
of fertilizers, pesticides, and any herbicides on the plantations offer little to no threat in emissions to 
groundwater, surface runoff, and neighboring landscapes. 

- 

- 

- 

Fire has been used by Simpson in site preparation for gmelina plantations by the burning of slash resulting 
from clearing. Fire eliminates slash to make tree planting safer and cheaper; it temporarily eliminates 
unwanted piants; and it releases nutrients back to the soil. Burning also emits particulates and greenhouse 
gases to the atmosphere which, for the most part, are again pulled from the atmosphere as the newly planted 
tees grow. Methane and nitrogen oxides emitted during fires are not so easily removed from air by growing 
trees. Fires, along with the destructive appearance of cleared land to the untrained eye, could be perceived as a 
detriment to aesthetics and tourism on occasion but these effects are of low impact. 

As practice has shown, fire can escape control to burn range, forest land, and houses. The causes of fires 
getting out of wntrol.are quite numerous and fall into categories of poor planning or preparation, accidents 
beyond anyone’s control, and unpredictable changes in wnditions such as gusts of wind on a cahn day. Fire is 
an excellent land management tool when used under the proper conditions and with appropriate preparation. 
It is not suggested that use of fire be curtailed, just carefully managed and contingencies developed. , 

Applications of N, P, K fertilizer are not large because they are expensive and would not be cost effective as 
measured in returns from increased growth. However, additions at about 250-300 kg/ha N one or more times 
per rotation are significant enough, along with other natural inputs (atmosphere deposition, soil weathering, 
and soil microorganism activity) to approximate a balanced nutrient budget in the short term. Yet the 
additions are small enough to avoid significant groundwater or surface water contamination. ’ 

Nutrient removal and replacement evaluations can reveal some broad nutrient balance concerns although the 
usefulness of such evaluations is limited. The nutrients evaluated are easily replaced using agricultural 
fertilizers. Balances are prone to error due to lack of sticient information on atmospheric inputs, soil 
microbial processes, and soil parent material weathering rates. Also, other important soil and fertility 
processes including pH, buffering capacity, cation exchange, and soil porosity which are more important to 
long term productivity are not usually captured. 

- 

The concern for long term maintenance of site productivity is as important to Simpson as it is to the local 
wmmunity. It is also very difficult to predict because changes tend to occur in small increments often lost in 
the natural fluctuation of monitoring data. Practically all gmelina plantations have been planted in the past 20 
years making long term productivity issues unclear. Simpson as with all others must monitor sites closely. 
Just as with any crop, managing sites for a target crop may enhance some aspects of general productivity and 
limit others. Based on Other short-rotation tree plantation species, concerns for changes can be grouped into 
several areas: 
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. groundwater (and effects on soil chemistry), 

. removal of selected micronutrients, 

. pH buffering and slow release components in the soil, 

. slow.changes in soil pH and cation exchange capacity, 

. accumulation of such things as root exudates or particular elements, . 

. slow changes in soil structure and organic matter, and 

. changes in soil microbiota. 

t”- There are many unknowns and almost certain risks (as with any crop). In such cases, the most important 
3 c< 1 actions are to monitor closely basic soil wriditio~ beyond’N, P, and K status,~rot$te crops where possible, 

push toward the use of native species where possible, and learn more about gmelina’s bchavior~ ” .” ’ 
nn* .( ‘., p 3 At the present level of knowledge,‘one can probably assume the followi@: );: 
t- 

d p 

’ A”9 . 

: , .;* .‘.‘. “̂A ,I& ..__ II ,,.. i.l._ 

soil organic matter levels will gradually increase after several years of,,tree gr0wt.l~ (desirable) sorl PHmay be exptiati $se”s~$....y(d..i.bi;) ., . “, ..- “_.,%i. ~~” “,.” _., ,. 

. soil microbiota should become more diverse (desirable) 

. water runoff should decrease (desirable) d,<” . /_*r. ,.%^.,, -si -,I 

. soil N, P, K, Ca, and other major elements found’ in wood wiil need occasional replenishment 

.?- 
L- P, 

These assumptions lead to the conclusion that the gmelina plantation management practices should generally ,“, _.,_ .,.,. 
result in an improvement in soil productivity withocCaSioira1 corr~tive actions necessary along the-Gay: ” j .,,, ., j _, ._ . . ,. -< ,, 

rr* 4.2.2 Support Facilities 

1. j The list of chemicds and e&isi;; &.& pfti&tio;l s;jipdit ~~~~i~~.~~i~~~~~~~~~~~~.~~~~~~~~^iriim 

p 
propagation nurseries), used oil and other vehicle wastes, fire1 spiils, fertilizers which~can bk SpiIled or 
accidentally discharged, and chemical wastes from used containers and washed from application equipment. ^ --. ,.-. Solid wastes such as fertilizer bags, broken containers for pl~t&used trres, and Wonii oiiiG,ld equipment are 
also materials that must be disposed in a situation where in&tructures for waste treatment and disposal are 

tm 
t nearly nonexistent. 
c i :/ -^ ..:. ,s,_ II,, ,‘.‘.“L, .~ ..“., A ‘,byt,<.,,$, ._( ,c ,_ll ..,, . c_,: _ , ,,,. ..“! ” 

In the operation of tree propagation facilities, waste water is often abundant and contains unusual wastes 

7 from plant hormone treatment, other growth stimulants, nutrients, chemicals used to sterilize containers and 
* / plants, algae, and human wastes Iiispectiori of the Simpson propaganon s$t&“revealed no’u&‘of~unusual 

chemicals. In fact, the use of chemicals is kept to such a minimum that concern was expressed about 
?- adequately wntrolling the potential spread of disease among plants. So far, gmelina has proven resistant to 

‘ 
t.; ; iihany propagation/nursery disease problems. However, propagation facility runoff needs to be“t$&d for wntaminant presence and concentration to verify && absenw md’toiiGi$n; &;&;ii;ft ,/.“&K . . ,_ 

/yy 
.-in, .‘ii ,A ._,. .I.# :ii..;P”*,irix.r.,’ ,T”.S. ,<T$ ,;- ,.,j ,,.., i*.,\,.r,*, ,.,‘ A<.*^, I -,.e_..- ,.-” I”., ” ,_.,~ ,.,. , i/i ,, > I . ,_ ;* ^ 

The more,important issuesaround support facilities, especially equipment and storage sheds concern: (a) the 
potential for dangerous combinations of materials such as fuels, fertilizers, pesticides, and chemicals such as _.._ .i * “V jl ,“., ._ .._ 

m lime; (b) spills of fuels, oils, and chemicals which can cause long-term soil c&am.mation dangerous to 
1 ” .< _. human health, and (c) solid waste disposal especiaily of non-degradable’ma&ials such as plastic and rubber. . . . . __l -” j^_ )_ ,.~-. c^, * ,_ ,xll . . 

No inspection or description of these facilities Was provrded by Sunpson. Exrstmg conditions, precautionary 

I”* measures, and remediation or treatment of effects was not determined. This should be assessed. 
i “X 
e., _. t 
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4.2.3 Roads 

From the perspective of land use change and environmental effects, roads are the predominant 
controlling/stimulating factor for intensive forest clearing, increased population density, and increased 
commercial and medical infrastructures. They also are a source of concentrated storm water runoff and 
sedimentation in streams. 

The Simpson proposed action calls for the construction of all weather forest roads north of the Rio Dulce 
Park and across a major tributary of the Rio Dulce. Also proposed is the upgrading of minimal, but graded, 
existing forest roads to alI weather access roads to the plantations north and south of the Rio Dulce. Total 
length of all road treatments is estimated by the EIA team to be between 5 and 18 km, most of which involves 
upgrading with 2 to 8 km of substantially rebuilt or new roads. Perhaps three bridges would be involved. 
These roads would need to sustain periodic heavy trafXic of IO-ton trucks in any kind of weather. Without 
local government road improvements, the length of road affected would be at the low end of the above 
estimates. Effects of the road construction and improvements associated with the Simpson proposed action 
would also be on the low end of the estimates. 

From an environmental effects perspective, the upgrading of existing roads and development of new roads 
must be assessed based on road design and drainage standards. This determines the extent of cuts and fills 
(disturbed embankments) produced, the extent to which storm water is concentrated and discharged, the 
amount of silt entering natural streams, and the treatment of natural streams at bridge sites. 

According to Simpson, the new roads would be all weather gravel-surfaced and designed to accommodate lo- 
ton trucks at speeds of 40 to 50 km/hr. Cuts and fills would be moderate but drainage of these roads could be 
of concern for erosion and stream sedimentation. However, the limited length of road to be constructed or 
disturbed is relatively small and effects of the added sedimentation to streams would be minimal. This is 
because storm water runoff and siltation is already at a heightened state. The rivers of most concern are the 
Rio Chocon Machaca and Rio Cienega to the north of the Rio Duke bridge. 

The effects of Simpson-related road development on community development and reforestation are of most 
wncem just north of the Chocon Machacas Manatee Biotope. Small wmmunities in this vicinity are nearly 
totally dependent on river access. Providing improved road access would stimulate these communities to grow 
and increase pressure on nearby natural resources includiug the Biotope itself and water quality in the Rio 
Chocon Machaca. This in turn could influence some of the environmental conditions for manatees in the 
Biotope and Rio Dulce National Park. 

The proposed action involves approximately 100 round trip truck trips/day (5 days/week, not on weekends) 
all converging on the Rio Duke Bridge area, An estimated 60% of these would pass through the congested 
Fronteras area and over the Rio Dulce Bridge. It should be anticipated that these trucks would occasionally 
stop for food, fuel, and servicing. Fronteras and Ensanada Nana Juana should be impacted. 

The dense development and lack of organized planning near the Rio Duke bridge have resulted in congested 
wnditions along the Peten Highway. The area would be further congested with the added traffic of lo-ton 
trucks when Simpson begins harvesting plantations north of the Rio Duke. In certain years, up to 200 passes 
per day (counting 100 loads per day coming and 100 empty return trips/day) of these trucks would 
significantly impact an already congested area. 

- 

- 

- 

- 

- 

- 
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4.2.4 Rio Duke Barge Terminal 

m 

- 

The proposed Simpson action would involve the development of loading and handling facilities at both ends 
of the Rio Duke. The upriver facility would invoive the construction of a barge docking-loading channel 
(12 m wide up to 189 m long), concrete aprons, retaining walls, and a truck staging area at Ensenada Nana 
Juana. This is near the Rio Dulce Bridge and in the Intensive Use Zone of the Rio Duke Master Plan. A pier 
to serve as a barge and tug boat dock is not proposed. ‘Rather, facilities for loading and unloading are planned 
slightly inland and away from the water’s edge off a small lagoon. 

waiting barge. At 100 trucks/day, 5 days a week, trucks would need to be unloaded double file for 
12.5 h&day if everything works smoothly. It is’highly probable that by the end of some days, 20 trucks could 
be queued and the hours of operation extended significantly. However, the que should not interfere with the 
Peten highway traffic. 

” ‘: I‘ ( : ,* i-. *: ,..I ;#>‘i :~+y:” “/ + ,*,vr u I ,.,, “t..**7r:dl.. ‘“’ “” ,i~~;~+~;%: :ril i;I L61 .I..“” ,*I-+ “j q. li” :,&..: _ i;he ~~~~~~~~~~;~~~~~~~~~ti;: iriipacts~~f && terminal ne*‘ihe Rib Diilw bri;age and asisii.d ac6iiiies 
. of truck ti&c arid haddi~~‘of’logs would.occur Gti’a.,c of~e tititiii; usb zij~~6f&~‘~~i~r 

Plan for the pie ,l>ulce National Park. The primary concerns would be with the fate of leaking truck lubricants ., 1. ._I 
being washed into the Rio ‘IX&evia storm water. At a rate of 100 iO~tonwood truck$day;“5 days a week 
and with parking time for each truck of 10 minutes to over an hour, these contaminants could’be significant. 

m i ; Wastes generated on-site by the people involved ,m barge terminal activity would also be of concern: These 
wastes would include plastic bottles, oil cans, glass bottles, bottle caps, cans, paper wastes, and human 
wastes associated with intensively used areas. If proper collection and disposal of these wastes were not 
available, much of the material would find its way into the river. Considering a minimum 100 truck driver 
visits/day, and assuming a minimum average li hour visit per day, assuming 4 permanent terminal staff, 

F ‘. 
considering at least 10% more visits by non-essential people to terminal activity, a&assuming operation 
only 5 days/week, this small site could host at least 540 people-h&week. Although this is just an estimate, 

i -’ the fact remains that the site could be an active formidable concentration of people and activity with 
associated wastes and imuacts. 

dropping logs would also have some effect on nearby golden mantled howler monkeys wnfined to a ve& 
small patch of isolated habitat; however, the extent of the impact is uncertain. In the context of other 
activities in the area, it is also uncertain that the proposed terminal activity would alter the time to the demise 
of this particular population of monkeys. 

- ~__r ,. , ,“... .., ._, ,.. ; ,. 
Water courses would be used for the staging and movement of materials. Proposed barge traffic along the 
main Rio Dulce corridor would start with two single barge passes/day (one loaded and one empty) on 
weekdays (Forestal Simpson 1996). If wood production increases, more barge passes would be necessary. 

’ Double barge pa&s ‘would cut the pas&s/day iii half but.this would require more’staging of empty and full .,^, 
barges near the upriver terminal. Congestion of the waterway in the Intensive U&Zone could be significantly 
increased. 

-, -t‘s.li.“., ,/..,~__ ‘. .. -.. .., ” _. ‘d$U .,. .L”,,. ..I‘, 3) tie s&onh bargeterminal s;[te &od;.be ‘in.Bti& & y&~;;‘;~;hore fiom-p&b Manabique.&k.~~Y;y 

soon be designated a nature preserve. The terminal is planned as a barge mooring area, barge load-topping 
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area, and 1oadingAmloading area from a sea-worthy barge hauling unit that could carry approximately six 
roaded commercial barges. Logs would be transferred between barges to top of the loads of the barge being 
transported to the United States. It is not certain what types of moorings and channel signaling would be 
involved. 

4.4 AESTHETICS 

The proposed Simpson actions would affect the quality of viewing, hearing, smell, and general human 
experiences from the river or along the shoreline in the vicinity of the barge terminal. With respect to 
shoreline activities, the proposed barge terminal would generate several significant undesirable visual and 
sound wntrasts. The significance, acceptability, and mitigation of aesthetic changes require systematic 
evaluation. Various stakehoklers have different responses to the same set of conditions based on such things 
as awareness and expectations. It is for this reason that reliance must be placed on the Rio Dulce National 
Park Master Plan for interpretation of acceptable aesthetic experiences. This not only will define the extent of 
perceived aesthetic change (and its acceptability), it will actually define the components of the aesthetic 
environment to be considered (i.e., the aesthetic resource being tie&d). However, the Master Plan is vague 
with respect to aesthetics allowing diverse interpretations. It is for this reason that the analysis of aesthetic 
impacts considers the effects of Simpson activities in the context of existing, as well as desired situations. 

The aesthetic factors considered important in this evaluation and used to assess aesthetic impact are listed 
below. The precise location or position of viewing may, at times, affect the importance of these factors. 

. the number of viewers and length of tune of viewing, 

. focus or attention to views, 

. sensitivity of viewers, and 

. aesthetic incompatibility of the proposed activity 

The first two items are subsets to viewer sensitivity (item 3). Items 3 and 4 are of equal weight in estimating 
aesthetic impact. The input to determination of 4, aesthetic incompatibility, includes the descripters that 
define wntrasts of the proposed action to both existing and desired characteristics of the landscape. These, 
and the methodology as a whole, are identified and used in the assessment addressed in detail in Appendix A 
of this report. 

A week long inspection of the Rio Dulce area resulted in the identification of key locations for aesthetic 
analysis with regard to the proposed Simpson action and alternatives (Table 6). These are based on observed 
levels of human activity, Master Plan guidance, and assumed expectations of ecotourists. The key locations 
exist regardless of Master Plan interpretation. The ecotourism experience/view is used as the main measuring 
stick in the aesthetic analysis because of its dominant economic role and growth potential in the Rio Duke 
wrridor. Even within this role various interpretations legitimately exist. 

Although resource management (e.g., agriculture, forestry, cattle ranching, rubber plantations, etc.) is 
economically important in the area, it is not dependent on aesthetics for economic viability as is ecotourism. 
Aspects of resource management activities can lend variation and interest to ecotourism experiences. Just as 
visitors can be interested in banana plantations, rubber plantations, and ships being loaded with bananas, they 
can be interested in aspects of large volume tropical plantation operations. Plantation operations can also 
generate negative aesthetic wnnotations, especially during harvesting, when large quantities of logs move by 
with clearcuts in the background (no matter who is responsible for the clearcuts), when loud noises (e.g., log 
handling and large diesel engine sounds) are generated during quiet times, and when large barges interfere 
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Table 6. Key locations for aesthetic analysis 
..,” ,, “‘. ,, /2amq .,.. it+ ,.., ++,A *- *~.x,‘~, .+ v,,- _.., 

Key area Aesthetic impad: Limiting condition Comment 
viewer 

,.-“, “. 1 _ _ . ..I . ‘,.““._ s-w.. I”.*. “> .I\.j?s.//sv . . .._ *I** ,A”_ .,z..**;. ,.*_ *+*.., -. I 
High:local population Over-sized barges, Find alternative location 
and tourists on the river notch inforest edge, for terminal 
and on the shores inwnsistent wed ,__. , ), 
opposite and adjacent to 
ihi b’arge terminate 

Medium:tomists on the Mainly viewer Proposed activity 
lake and shorelines sensitivity; little visual permissible 

impact 

I.+w;]?io”ope visitors on None provided; no Barges to stay %-% km 
the shoreline Simpson activity in or from Biotope, no 

through the flashing lights, and no 
Reservation; caution Simpson movement 

,:- .A<. ,). about tourist sensitivity through Reservation 
in reservation with barges or for 

plantation maintenance 
purposes 

Very high:local Nationally important Smaller barges only, 
population and tourists gqa, strong viewer daily passes (for smaller 
on pleasure craft ! focus, barges out of ‘barges) (4 w/o 
passing through the scale, magnification of navigation aids 
d.Woti I. 1 tug soiind, navigational 

aidswnflict - 

Low:local population Road trafftc noises at Break up large planting -,~,,~;~‘-,~~~~.i..‘“c,.. _.L,” ,.~, ,..,. ‘. _ _. .I 
and tourists dnvmg or 

\ , “, :. 
harvest, plantations in blocks with more native 

walking through large homogeneous vegetation 
blocks /, ._ ._,- . * -, 2. jl: ,. ,,, ~ ) ,I ,, ,/. ._,v,/ .I_ 

LoW~plea;Sure craft ’ Activity will create first If possible maximize 
passengers and tourists sizeable visual *stance .of moorings 
on the shoreline strudtixes on horizon from any land area 

out to sea and next to 

CI with water recreation and fishing in confined areas. Barge, terminal, and truck traffic used by Simpson would 
: add to the intensity of use and add a new dimension (heavy commercial traffic) to it. 
r2. -I. ,_; “_ ( 

r 
Under the proposed action, the tree line along the river’s edge in the vicinity of the proposed terminal site 
would experience the fast major break (notch effect) as a result of terminal construction. Mitigation by 

?- planing much smaller trees along much of the notch in place of more mature trees will still leave a notch 

f7 ,I 
effect for a decade or more. Further, the lack of a backdrop of trees (as viewed from the river looking directly 
at the notch) would accentuate the notch against the sky. Professional landscape architects have long been 

F r “,. . ;_,. ,” , ) ^ I r_ 
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aware of the desirability of avoiding notch effects generated f?om forest cuts and road cuts as viewed from the 
most critical angles. 

Traffic on the roads would be affected periodically by the daily number of lo-ton haul trucks when harvesting 
begins. This would be likely to a&& some aspects of aesthetic experience to road-based tourism and local 
inhabitants. The proposed activity would involve selected forest roads, both existing and those to be built. It 
would also affect the Peten highway. Selected alternatives to the proposed action would have much broader 
effects on traffic between the Rio Dulce bridge area and Puerto Barrios&&o Tomas. 

In addition to assessing the proposed Simpson action on each key section of the Rio Dulce, it is important to 
consider the overall cumulative impact (Section 4.5) and how the least desirable impacts can be mitigated 
(Section 4.6) at minimum cost to Simpson and other stakeholders. 

The following is a summary of fmdings for the key aesthetic areas of the Simpson proposed actions in the Rio 
Dulce National Park. See Appendix A for detaiis of the aesthetic esessme$. S” . 

Results s&gest that~ the proposed terminal location &d barge staging area would be quite incompatible with 
the intensive use zone, recreation, and congestion of the area immediately near the Rio Duke Bridge and in 
the Canyon. Modifications or amelioration of incompatible aesthetic elements would not remedy the problem. 
An alternative terminal location, possibly in Lago de Izabal, would be needed to stay within acceptable 
aesthetic quality limits. 

- 

- 

- 

There is some wncem.about the potential use of tributaries through the Chocon Machacas Reservation to 
access land management including plantations and cattle ranching. Any such practice on a commercial scale 
(i.e., not for household use) should be disallowed due to the objectives of the Reservation as a primitivti area. 
Danger to biodiversity (manatees, etc.) is addressed in another section. 

With the exception of the proposed terminal location, the staging of barges in the Rio Duke Intensive Use 
Zone near the Rio Duke Bridge, and moving such large barges through the Rio Dulce canyon and bridge area, 
the proposed action is generally compatible with the Rio Duke National Park Master Plan. However, these 
liitations do not make the proposed actions by Simpson acceptable as presented with respect to aesthetics. 
Moving the upriver barge terminal to Lago de Izabal, limiting numbers, and strict adherence to inconspicuous 
navigational aids would make the action acceptable. 

An aesthetic evaluation of the alternative of barge loading terminals at Lago de Izabal was conducted. The 
resulting aesthetic impacts were rated as “low.” This is a much better rating than the “high” aesthetic impact 
rating for a tenuinal in the Rio Dulce Intensive Use Zone. 

- 

- 

- 

In conclusion, heavy commercial traffic (i.e., many large barges daily) does not appear to be consistent with 
the desired or existing overall aesthetic experience of the Rio Duke. However, very light amounts of barging - 
would not be inwnsistent as their effects relate to each zone of the Master Plan. 

, _. ,(. _, 

4.5 WATER QUALIN AND HYDROLOGY 

4.5.1 Barge Impacts 

Construction of the proposed barge terminal would require removing vegetation from approximately 30 m of 
the shoreline of the lagoon at Ensenada Nana Juana. The principal construction activity would involve 
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digging a canal appro&nately 200 m long, 12 m wide, and 3.5 m deep into the shore for bringing barges into 
, 

F! 
the loading terminal (Forestal Simpson 1996). Significant amounts of sediment would be disturbed and 
suspended temporarily in the water by that activity. 

Industrial and commercial development has already occurred in the immediate vicinity of the proposed 
terminal site, including a marine service station. Furthermore, the site itself has been previously used as a 
storagi area and camp by the companies that installed the oil line undertheRio D&e, and constructed the 
bridge and highway. Therefore, it is conceivable that some amount of contaminants currently exist in the 
+iments, and could be resuspended in the water by the dredging action (Forestal Simpson 1996). 

. ,. .> ‘. / _. 
The construction of the barge loading apron and the other terminal facihties close to the shoreline’would also 
present potential impacts to the water quality of the lagoon and the river through spills or runofT of 
contaminants and sediment. Employment of the best engineering aiid~constrixtion practices could 
significantly reduce this potential. Simpson (1996) states; “TlGn@ct is temporary and’controllable through 
basic measures of envnuuncntal sanitatiin.~ >e to the designation of the area as a national park and a . ..~. . . _ 1_ kkr,f6i i;;..l *eater *&ad measurhiw td be employedlt;;,prev~~t.~tio~,~ 

degradation of the water resources by the proposed action. 

Beginning with &$uction and contimring through the operation of the bar& te&inal,“the site would be a 
focus of intense activity involving heavy human presenceand the use of numerous trucks arid other types of 
equipment for moving the logs. Resulting wastes from these activities could conceivably drain into the ., ,. “..i _ _ i .“*A.‘L,“. .~~IIX-II(_~I..I-..“li.i...“.“*.,X _-- .;.~;,‘.i,--~.“Y~-r.~~,~ ,,.a,~. ‘. ,,+,& canal and subsequently the lagoon. gmw,no sa~sf~~~~~~~~~~~~~~~~ “G tii~,GFciGE 

_..,” *, .^_^ _“.“l ‘:p-“yT”T 
wastes; spillage from 01 changes; oil, fluid, and lubricant leaks; and worn out tires; filters, and other 
mechanical wastes would require special attention. 

. .., “.A~^ _., ‘.)? I. .__~ Itl I .’ . . . ..“..~. _. _:, y. f . 
simpso; p;ob;. to’&?& ;heoieet o-Ii lo-~;~~&~~:&‘.& &tract a;;d ;bouldnot ie &iy L&,~it;lk.for 

their maintenance. Thus, servicing and maintenance of 30 to 50 lo-ton trucks would be conducted in an ad 
hoc*.m,,uurer and could invo{ve improper disposal of wastes. These wastes could fmd their way i&o the Rio ~~ as.&~~&+~&~~~fi~Vn factor To avdid these pb&tid impacts 6 wakr Gi%&d, s~pson’wb~d _ 

have to strictly enforce appropriate contractor requirements for equipment maintenance and waste disposal. 
# _. ,. ,” . . ‘_ ..- . _ , I, ,~” . ‘( “. .I : ,._ ,,y “..“i. \l, ./. 1 .,, .:; ._ ^ _, . .,_” ., ^- .,,.‘,... I. .I,_ -* ‘:,-i ~., _/ . . ’ “.“:.;:..L.;~‘;.-‘;.; ‘Z,,_ ,.,.‘L... .-I” :.:.r *,: ,“I /, ~,*ugh not b&iy proposed, &e’~.‘~-,--~‘M~~~; gnh-;&m tributaries of *e Rio Dulce codd 

provide access to the gmelina plantations for transport of materials to and from them. Such tran$xt has- 
included fertilizers and seedlings. One fertilizer spill was noted by local inhabitants. Chemical spills and the 
movement of large quantities of wood are of most concern, predominantly Gith’&~Rio Chocon Ma&ac% ‘and’ 
the Chocon Machacas Manatee Reservation. The Biotope is clearly off-limits to this and similar activity 
(such as cattle transport by barge which local residents have noticed). Although this (plantation) activity is 
not inch&xl in the Simpson environmental report, such activity should be clearly eliminated. Concern exists 
that just as the Rio Dulce is a navigable stream subject to unrestricted use by inhabitants the Rio Chocon 
Machaca may be considered similarly for heavy commercial barge traffic. ..I,.. --,-~ ,.:_ *., ._, ; _ I’, , :. ‘. ‘” . ,- I ,, ..-, . ..“. ,.-:*iso /__j ‘. “X~ *O-..i. . . . . . . .r%#.“*C “‘ _(. ,~ ,<. , * . . , : . -, ,’ \ -. .-,,I, .;: _. ,__‘, * .; (f 
Movement of barges andtugs on ‘me Rio Dulce itself are expected to have little environmental effect on water 
quality (aesthetics not withstanding). Barge wakes when moving at 5-l 0 km/h are quite small compared to 

I V-bottom pleasure craft moving at 25-40 km/h and are not an enviromnentai concern to river&&e shoreline “‘.. 
erosion or &id era &f&y: 

l_l.. ., ,.. ,swl., _-/ . . . . *.idli* ~w...^lP”,” ..,. ‘.l,,ws_*, is.*,.* ,Wl.,1^ /, -‘-,-r.,--*,‘>r ., ,A.” _, . ,\~. .a..*./ 

The movement ofb&;ei -& ge tugboat ‘&.&e rive; ~&o&d~prc;duce only dai impa;& g&fi .: : . 

introduction of new comamination to the water. These could result from leakage of fuel &d lubricants from 
_ 

\ 
the tug and from drainage of the hopper barge. The latter would occur because rain and surfwoiild 
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accumulate through the open tops of the barges and would need to be periodically drained. The drainage 
could include dirt and log debris (sediment) and possibly rust from the barge huh. This activity could result in 
temporarily increased localized concentrations of sediments and other contaminants. Existing commercial 
fueling facilities would be used, thus eliminating the need for additional storage and dispensing facilities. 

There is potential for daily churning up of bottom sediment at each end of the barge traverse through the Rio 
Duke. The depth of the barge canal wnstructed at the terminal site would be 3.5 m, and the depth of the 
lagoon is quite shallow. ,The draft of both a barge loaded as planned with 900 tons and the twin screw tug is 
approximately 1.8 m. The churning of twin propellers through the lagoon and at the entrance of the barge 
terminal wuld affect water quality by stirring up sediment and associated wntaminants on a daily basis. 
Moderately poor circulation with the main channel may cause disturbed conditions to persist longer in the 
lagoon than in many other locations and cause significant damage to aquatic life within the lagoon. 

On the eastern end of the barge route, a sandbar at the mouth of the Rio Duke in Bahia de Amatique reduces 
the water depth to 1.7 m at low tide. The inwming tide increases the depth by only about 0.3 m. Thus the 
1.8 m draft of the barge and the tug would cross the bar with some scouring of the bottom, and the twin 
propellers would churn up significant amounts of sediments with any associated contaminants, also on a daily 
basis. Simpson’s wntractor MAREX (1996) recommended that the bar “... be dredged to the necessary depth 
to enable all-season, 24 hour passage of river barges with sufficient cargo capacity to support Simpson’s 
production and shipment schedules.” The latest available description of Simpson’s proposed action (Forestal 
Simpson 1996) does not include dredging of the bar. As this area already experiences moderate to heavy use 
by yachts and other large craft, the Simpson action may represent only a relatively small incremental increase 
in impacts to existing water quality in the Bay. 

An additional incremental water quality impact could result from the proposed barge staging facility in Bahia 
de Amatique close to Punta de Manabique. Due to the concentration of human activity and mechanical 
equipment, there would be opportunity for increased concentration of wntaminants in the water from leaks, 
spills, ‘and/or dumping of wastes. Bahia de Amatique already experiences heavy commercial/ industrial use 
along its shoreline; both Puerto Barrios and Puerto Sanm Tomas lie within its confines. Thus it could be 
reasonably assumed that the expected relatively small incremental input of contamination from the barge 
staging facility would be insignificant. The exception to that assumption could be the potential for a large 
spill. However, at the present time, sufficient information is not available concerning the staging facility to 
allow an assessment of the likelihood or extent of such an accident. The importance of the potential water 
quality impacts of the staging facility could be increased by the current plans to designate nearby Punta de 
Manabique as a protected area. 

4.5.2 Plantation impads 

- 

- 

- 

- 

The gmeha plantations will a&% hydrology and soil moisture within the stands and to some degree modi@ 
off-site water movement. Gmelina does not perform well when soils are poorly drained so ditching and 
drainage has been implemented. Increased forest cover cools soils, increases soil organic matter, and utilizes 
deeper soil moisture. Furthermore, plantations may also require fertilizers and, for short periods, weed control 
or pest control (i.e., use of chemicals). Inevitable spills and emissions from cleanup of equipment used for 
applying chemicals are important considerations. 

- 

Gmelina plantations are heavy users of water and require moist but well drained conditions. Their roots are 
shallow so water tables will be affected only indirectly by the interception of shallow moisture by the trees 
rather than direct utilization from the water table itself. Changing the use of the land from grazing land to 
plantations cause small streams to flow more evenly through the seasons and somewhat lower the temperature - 
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of the water. Effects on lake and river water levels will be minor-with any of these effects, being wnsidered 
positive during most of the rotation. Water quality should change to wntain slightly less nitrogen known to 
run off from grazing land. . 3 , --,i l,~.L, -:.iT\!-l( *. _<._. x ._...,, VII... _ ,-I.,: ,,._ ~_ ..,.. ^_ 

Most wncem related to the effects of the plantations on water quality and hydrology are with the site 
F- preparation, stand establishment, and stand harvest periods. This is when the soil is le~t.protected corn the 4.“‘ .Lj(_.*,*_ s__- . - 

elements, whei&%ii’water runoff is most problematic, and when themost leaching of soil nutrients into 
deeper ground water occurs. Based on Simpson’s gmelina operation, this period is about 6 months out of 

k 1 evqy 6 years. All issues considered, the net negative effects compared to cattle grazing over a 6 year period 
: P-* (or multiples of 6) should be so close as to be indiscernible. Bowever, with plantations it is mu&easier m 

target the plantation establishment period as the critical period for adherence to good land stewardship 
m 
;? 

principles (best management practices) than any particular practices on grazing land 
(““< ,l .,~ ~” :.. *. I ),. _.._ ., i, s ,.-.i. .i .- _WI,. ,.. j” <_ .” ...,, , ,( . _,_., ~. .__ ,( , ,, . 

:. , 
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Improveo road access to some of the-more rem& villages as re&&ing from the Simpson operation may 
generate a significant in&m of people. Example towns are El Aguacate and Sumacbe where present access is 
‘difficult. Although the numbers are highly speculative, a net effect of population growth would be likely. This 
in turn would increase problems of human waste disposal and water purity. Additionally, Simpson field 
operations involving large groups of employees could generate areas of concentrated human waste and /. . . ._ ^ 

~ unsanitary conditions if not properly managed and monitored. The company would need to establish well- 
maintained temporary sanitation facilities during harvesting and planting. 

A&~~&~‘~~&i-&tiy 6~&&$$$hntz&s b&north and south of-the R.io,w~, and are continuing to 
expand into new areas, the combined effects of all the above actions “cogd-impact hydrology and water 
quality on a regional basis. To avoid significant contamination of surface and groundwater resources of the 
region, proper waste’inanagement niethods must be employed and followed up with regular monitoring and 
m&&nmw* : ‘. 

The EIA team found no evidence that Simpson barging operations on the Rio Duke would significantly 
impact any species of fish or other aquatic biota other than the manatee. Therefore, the following sections 
focus on the potential impacts of the barge operations on the populations of the manatee and the howler 

monkey. Regional effects of the gmeima plantations are also addressed. 
_Y . . .I . .__ :. A ., , _ ., _, ., 
4.6.1 Barge Impacts 

- - 

_- .“_ 

4.6.1.1 Manatee 
“..: .A I_’ .:. ,, “i “, A,. :., I. ,. : * 

/z There are two populations of manatees in the vicinity of the proposed Simpson activities. The larger 
P. 1 “~,,~ij.op~~~~~~~~~~~~t 4tim~~~~~til~“~~‘Pbl~~ic-Rese~~ti~~, at the west end of Lago de Izabal. An ill- . “.r,>I*.h r-.“11*(1 ym,9.wi*l 

defined smaller number utilize the shal1o.v. aquatic habitat of the Chocon Machacas Manatee (Biotope) 
m Reservation. Past estimates for the total of both populations have been as high as 90 to 100 but uncertainty 
: exists ori’pres~n~~~~hers:Bdth‘po~~io~ occasionally pass through the Rio Duke canyon in their 

.kokment between the,&vo.s?f_qrementioned habitats and coastal Belize habitats. Those rn~s&$i&&g the. _.-I ‘li% *.e. ^ l./llV,. 1.. .,.“AW. _a .“rr^.~x”.-~.ec*ir,,-~~~~~~--~.~ ,“-iira>ra&e*,ae+e+, .~ 
I 
1 i 

Poloch@ Reservation~,mu&also pass through the narrow area of the Rio Bul,ce underneath, and e~a$.of@? 

c ” bridge. h&&k biologists have raised questions as to the minimum number of animals required to maintain . 3 “. “‘i-‘. ,.. ‘“* 
healthy k&au% populations m view of the Small “size‘of these two. The effect of wmrnercial barge trtic and 

” tug boat propellers is likely to have very little direct effect on the population. Manatees are shy of human 
L 
f 
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activity but slow in their ability to move away from fast moving boats. The slow movement of commercial 
barges should make easy their escape although the size and draft of the barges may offer some added wncem. 
With the small manatee populations, the loss of a single individual is important to the population. In this case 
an iniiequent or unusual injury to a manatee is still a significant event. 

” 
- 

Of more wncem than the proposed barge trafkic up and down the Rio Duke is the potential commercial use 
of the bays of the Chocon Machacas Reservation,and,the Rio Chocon Machaca itself for plantation-related 
activities. As stated earlier, this is not part of the proposed a&& bm &ch~a&&s’have aheady occurred 
and may be implied. Such activity anywhere within the Reservation would pose high risks to the local 
manatee population. These risks stem from the potential for habitat disturbance as well, as direct injury to the 
manatees. Habitat in this case is wncemed with water quality (as affected by fertilizer spills) and physical 
damage to shallow aquatic shoreline plants. 

- 

F-- 

- 

The management of the plantations themselves should cause no perceptible effects on the manatee habitat and 
could actually help it to a small degree. However, runoff, pollution, and chemicals from upstream on the Rio 
Chocon Machaca beyond the Reservation and plantations are causing sufficiently large impacts to the river’s 
dynamics to mask any positive or negative effects of plantation management. Broader watershed management 
issues are involved. 

- 

- 

4.6.1.2 Golden Mantled Howler Monkey 

Within the Rio Duke National Park there exists one small population of golden mantled howler monkeys. 
This is slightly east of the Simpson proposed barge terminal in the intensive use zone in an area known as the 
Marimonte Reserve. According to Brown and Curdts (1988), the population of the group was in the mid 
teens, a normal sustainable group for the species. Present numbers are believed to be less. The trees to be cut 
down to make way for the proposed barge terminal should not affect the habitat for the monkeys. However 
the area used by the monkeys borders the same lagoon in which the terminal would be located. The activity of 
the tugs, the truck traEc, the sounds of logs being moved, the movement of barges nearby will add to 
existing water and land traffic now surrounding the isolated habitat. Any effects will likely be neutral or 
negative. However, these will be lost in the cumulative intrusion of development on the monkey population. 

- 

L .I 

- 

4.6.2 Cmeiina Plantations 

There exists no direct information on biodiversity in gmelina plantations in Guatemala. Nor was any located 
for Central America. As a result, biodiversity research on short-rotation tree plantation monocultures is used 
as a substitute. Results are drawn from Eucalyptus, Popuhs, Liquidambar, and PZatanus.plantations of 
short-rotation. Results from Pinus plantations are significantly different from broadleaf plantations and 
should not be used as a substitute for them. 

- 

- 

Based on Couto and Betters (1994), plantations have less diverse fauna than indigenous forests; plantations 
of exotic species have less diverse fauna that plantations of indigenous species; plantations can be made more 
favorable for biota using modified silvicuhural practices; and planting treeless areas provides shelter that 
would otherwise not be available to fauna populations (Poor and Fries 1985; Loyin 1985). In Brazilian 
eucalyptus and araucaria plantations, leaving some large trees (and/or lengthening rotation) was of 
considerable benefit to bird and other species diversity. From the forest company perspective, leaving 10% of 
the plantation area in native vegetation was desirable compared to planting 1% of the total number of trees 
(in native stands) using native species. Intermixing plantations with natural riparian forests, occasional old 
trees, and backing away from intensive silvicultural practices like weeding, cultivation, and herbicide 
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* 1 4.6.2.1 Birds 

” Studies by the Audubon Society (HofEmur), the USDA Forest Service, the University of Minnesota 
* (Christian et al !994), Brazil (Couto & Betters 1994), and the Swedish University of Agr$&ural Sc@ces 

(Gust&son 1994) on bird use of short:romtjon hardy@ plantations have yielded essentn$y consrstent 
m ! I results. These results .&dicate that-the plantations provide habitat to groups of species considered generalists, 

1;: edge specks, a&l liniited in&or f&est species (Sage and Robertson 1994). The groups do not include, open _ - 
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field species (except in the first year) or some deep interior forest species. Rare or endangered species have 
been observed in exotic short-rotation plantations provided the species made uses of similar habitats anyway. 
Results are heavily influenced by adjacent habitat such as open field, mature forest, and weedy recently 
abandoned areasand fencerows Total bird diversity is usually between that of fields and forests. Diversity -‘.“l*.“-“W*l~~.R.~a~~~~~~‘~*~ ._ I ,, / ” _ 
and composition change signifkantly with f3l canopy closure of trees and attaimnent of about 8 meters tree Sl4 li-i”-rie ,,, h‘.. *qc.,QI”,“., “^_‘_l z ,.., 
hei& At this point, bird diversity takes on more characteristics associated with forest habitat than field and ;I., 
fencerow habit& 

Based on these fmdings, the Simpson gmelina plantations should attain some forest hab@craracteristics by . . ‘A.,.‘.L.-i_i;i- ,‘..),Zi -_.. 
age 2 or 3 favorable for o&r, than open field birds. The near-forest.hab$at condition IS constdered the most 
helpful for desired bird species. This should mean that roughly half the Simpson plantauons at any one time 
offer helpful’bird habitat fort&region. The plantations areunlilcely to offer much for rarer interior forest,,,,,., . . 1,- , __-.., 
bird species. These implications have some serious qualifiers. 

The first of these qualifiers is that the plantations lose bird diversity inversely to the purity of the 
monoculture. This‘moms that fenceroys, small stands of native vegetation, and development of understory 
vegetation, especially adva&&&&story, play.au important role in .the.m@ior~ofh~ger plantations in 
providing adequate habitat for birds in the generalist and forest groups (Bemdt 1992; Avery 1989; Bemdt 
1993). 
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The second qualifier is that very large blocks of plantation, especially of the same age and species, minimize 
habitat variation required for meeting the various living needs of birds. Studies have only recently been 
conducted to determine if short-rotation plantations provide productive habitat for any of several uses _” i ‘I .-., -u~..rx,~,,.,~~~.~~-.~~~~.u,.s-,a, . 
(nesting, territory, feeding, shelter/restmg) as determined by bird usage. Results depend on several factors 
including the particular bird species, the age (height) of the stand, and the conditions of the- ur$qstory (e.g., 
thick herbaceous understory, thin herbaceous understory, no understory except leaf litter). 

The Simpson plantations occur in large tracts some of which have few f~cerows, natural vegetation 
corridors, or intervemng vegetation. Further, their understory is extremely clean (very httle understory 

L-;vegetation). Because of.th&‘usually only the edges of the plantation offer beneficial ,habitat for bird diversity. *> ,. i*,‘.>.,s ., ., 
The plantiou interjors..probably take away habitat for open field bird species but. may also do so for 
generalist species. Actual field data from the plantations are needed to verify any of these conclu&ns ,alj of “.. 
which wTt ,~~+ysk?~ fi;l,+vP b very dism Pl~~tio~. p-- ‘-b-c’- A -1 x,.* .;+ .,., il ,.., >g<y .I\.> _ si, /j I.;,,.; +., , .t*, ;., 1 / -:* / ;,.. ,,‘“,“~,. .;: ,_“_‘, )‘, , :;, -*‘.- \ ..““,_ , . ._;_ I, _ ‘, : ,z ^...’ i.3’. 1.. :’ ;~,;‘+P : 
4.6.2.2 soil‘ k-@na ‘_ 

.,; “(- I‘“., 

Plantations in general, when displacing grazing land in previously forested environments, increase soil 
organic matter, reverse soil compaction caused by cattle, reduce the amount of leached nitrogen (in ammonia 
form), cause a reduction in maximum soil temperatures, and generate a nearly permanent leaf litter layer. In 
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the process, fewer plant species provide less of a variety of food for phytophagus soil fauna. All this generally 
creates a favorable soil environment for much more diverse soil fauna and increased soil fauna biomass 
compared to intensive agriculture and grazing. Studies at the University of Munich (Makeschin 1994) are the 
best to have examined soil fauna1 changes due to plantations. Soil fauna increased in diversity with 
establishment of plantations on cultivated fields and pastures. Fertilizer applications helped increase 
microbial biomass. The species taking over in the plantations were of forests and not grasslands. Beetles were 
seen to decline in some cases due to loss of the variety of food (leaves) (Makes&in. 1994) but increased in 
other studies (Kopeszlq 1987). These species provide a food base for other selected species and so can be 
important in indicating overall biodiversity change. The same would be expected of the gmelina plantations 
although soil organic matter content measurements need to be taken and soil fauna need to be directly 

- 

- 

- 

- 
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4.6.2.3 Small Mammals 
- 

Studies on small mammals in plantations at the University of Minnesota have been very dif&ult to interpret. 
This is because many of these species are so specialized in habitat preference that (a) plantations may 
enhance habitat for some species but not all, (b) occurrence (traveling through) versus utilizing the habitat for 
life support has been difficult to separate, and (c) minor changes in age, understory conditions, and 
neighboring habitat influence results significantly. 

- 

- 

For the most part, small mammals only utilize edges of plantations and up to 3 to 4 rows of trees into 
plantations. They will travel into plantations along very minor edges as might exist between two stands of the 
same species with only a minor age difference. It is also likely they are foraging for food but do not reside in 
the stands. Again development of understory vegetation can modify this (Rochelle and Brunnelll979). 

- 

- 
The contribution of the gmelina plantations to small mammals is probably negative on number of individuals 
and about the same on biodiversity compared to grazing land with intermittent natural vegetation. This is 
based on edge habitat per unit area, amount of food, and diversity of habitat. There has been little 
documentation on the role of plantations in affecting nuisance species such as rats. 

4.6.2.4 large Mammals 

Short-rotation plantations are known to provide added cover and attractive avenues of travel for large 
mammals such as deer in agricultural landscapes (Iowa State University). growsing of the growing tips and 
leaves of young trees suggests that larger mammals make frequent use of young plantations as a food source. 

4.6.2.5 Insects 

The only known studies on short-rotation plantation insect diversity is in Brazil and examine Lepidoptera 
(butterflies) and many other insect families in eucalyptus. Although the specific reference cannot be cited, 
diversity was much higher than anticipated. It is not know if this diversity was a result of interspersed natural 
stands among the eucalyptus or was strictly dependent on the eucalyptus stands themselves. 

There are two perspectives on insect diversity in short-rotation hardwood plantations. Ecologists usually 
contend that diversity must be low because of the low variety of vegetation and habitat iu pure monocuhures. 
This may vary if natural understory vegetation is present or substantial natural vegetation tracts adjoins the 
plantations. 

- 

- 
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c 2 The second perspective is that of the entomologist responsible for pest control in plantations, Every 
conceivable pest and damaging insect seems to arise suggesting that diversity, or at least outbreaks of limited 

mm insect species in large numbers, is waiting to occur at any particular moment. The truth is likely somewhere 
between these two perspectives. Insects are known to occur in the gmelina plantations of Guatemala. These 
include leaf-cutter ants, various caterpillars, diptera (flys), coliopter (beetles), and so on. However, a 

c”* moment’s listening in a gmelina plantation compared to that in a nearby rainforest clearly conveys the much 
ki &%~~itis&t d&r&y in the natural forest. Similarities and dif3erences between gnielina plantations and 

grazing land could not be compared for lack of data. Casual observations suggest than grazing land contains 
ICI 

1 1-i ,’ 
more insect diversity than existing gmelina plantations. However, the plantations could be easily managed to 
vastly increase insect diversity without significant impacts to stand productivity. ., 

F- 4.6.2.6 Pest Species 

m presently known in the Rio D&e, the potential exists to introduce pests such as snails and mussels. These 
s b* have created problems elsewhere in greatly altering habitat and survival for native species. 

As yet no serious exotic pest species are known to have invaded the gmelina plantations or a&cted the Rio 
Duke. However, the international exchange of products and movement of transport vehicles raises the risks 
of introducing~exotic pests. The primary concerns are with (a) diseases and pests introduced with exotic tree 
propagules and (b) exotic aquatic organisms such as snails, mussels, and plants which could invade the Rio 

,I” Dulce- 2’ ” ” i .,:: : ,. I. ..~* I. -., ,-II . . . .__ _, . . . * >;~ ,.d ~ .I . .” . 
Inspection of the gmelina propagation system indicates that no pests or diseases have yet been a problem or 
threat. Some precautions, although minimal, are being undertaken. These precautions in sterilization of 

’ ‘*m$ortedand propagated plant materials involve t&de-offs between prevention of disease and minimizing 
chemical emissions used in the prevention process. Simpson is minimizing chemical emissions and yet taking 
some precautionary steps. >^, ., . 

.< ,)S I 
Barge and pleasure craft tra& on the Rio Duke involve craft that have also been in foreign waters and 
environments where aquatic and marine pests and diseases could be accidently picked up. So much traffic has 

‘” 
. .., , ah (ii:&I: ,~ 

ilieady passed’~&&gh~&RioiDulce that pests ‘could have already been introduced. The reasonable response 
is to install an aquatic biota monitoring system that would detect the emergence of pest species. 

The Rio Duke National Park and the Chocon Machacas Mum@,Biotope are included in a proposed . :,,: :: , 
arrangement bet%% biol&cal preserves ‘in the region, the most notable being the Maya Biosphere Reserve. 
However, there are seven closer preserves and potential preserves now under consideration (Godoy and 
Cardona 1996). This collection of preserves testifies to richness of the biodiversity in the region and its 
p%Z3&lfor c&&ation and ecotourism. The connection of these reserves via ecojogical (habitat) corridors 
as drafted by -Godoy and Cardona could facilitate the movement and interaction of.y.ar&s species between 
the preserves. Ecologists believe this would enhance the diversity, survival, and sustainability of species titi me tir,,,ei:.” _.,r ,... _ * 
,“I./I, .\. .>% ” , . “., _.. *.*> _* *.:.e . . I./. r “.“..( . . 

hIost,,notable,among these connecting corridors for Simpson consideration is that along the Rio Cienega and . 
‘- Rio Ch&on.Machaca which connects the Sierra de Santa. Cruz Reserves .wim the Rjormce and ,Chocon , ._,,,. ^“._. .* , 

Machacas Biotope. Simpson has existing and planned plantations within the corridor. These corridors are not 
preserves but very broad strips of land where opportunities are sought in private land management to capture 

. . ..,.’ 
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occasional habitat conditions that will assist in species movement from one reservation to ~~o~&.&~k~re~intent , x., - .j_ 
is not to inflict cost or regulation but to inform landowners concerning ways they can help faclhtate *’ ’ 
biodiversity. The landowners decide for themselves what they want to do. The gmelina plantations offer 
forest cover that, with minor modifkatio~ could facilitate wnnecting corridor objectives. These minor 
modifications include staggering harvest years for very large single-aged stands, allowing at least one 
wntinuous wrridor of natural vegetation to cross or border the larger plantations in directions that help 
wMecf Sierra de Santa Cruz with the Rio Duke, and permitting development of some understory vegetation 
(perhaps as corridors themselves within the plantations) to facilitate the movement and support of 
biodiversity in/through the plantations. 

LA 

- 

- 

Present gmelma plantation layouts have not yet recognized these opportunities. Simpson collaboration with 
environmental NGOs such as PUNDAECO and the Nature Conservancy wuld capture some valuable 
opportuuities. Without the minor modifications, the plantations probably do not detract from previous 
wnditions of inter-preserve wnnectivity and may provide some improvement over grazing land but this has 
not been proven. 

4.7’ CUMULATIVE IMPACTS - 

The proposed Simpson action is one part of cumulative development activities in the area. Direct effects in 
the form of habitat modification are involved. Indirect effects through the use of chemicals, emission of 
pollutants, increased human access via forest roads, loud loading noises, and the increased travel up and down 
the Rio Duke interact with non-Simpson activities to generate less measurable incremental degradation of 
biodiversity. 

- 

- 

Cumulative impacts have been defined as those impacts that can be identified as resulting from the combined 
effects of past, present, and reasonably foreseeable future actions. Very often the impacts of a proposed 
action, when evaluated separately from other activities, appear to be inconsequential. However, when viewed 
in the context of cumulative impacts, in combination with other past, present, or reasonably foreseeable 
future actions the impacts may become significant. 

- 
In this EIA, the Simpson proposed action wuld be viewed by some as resulting in relatively small incremental 
environmental impacts to an area that has already seen extensive uncontrollw development and devastation 
of natural resources that were abundant 40 years ago. This type of assessment uses the existing environment 
as the baseline for assessing new impacts. However, McCold and Sat&bury (1996) hold that the use of 
existing environment as the baseline for cumulative impact assessment is not appropriate. Using this 
approach makes the effects of past and present actions part of the baseline rather than contributors to 
cumulative impacts, and knits the assessment to impacts of the proposed action in wmbmation with , 
foreseeable future actions. 

- 
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‘ 

Additionally, the Dire&on General de Bosques y Vida Silvestie (DIGEBOS), now Institute National de 
Bosques @NAB), Master Plan for the Rio Duke National Park sets a policy for the promotion of ecotourism 
for future economic development and the protection of biodiversity. Enactment .of this policy would require 
not only the prevention of further environmental deterioration of the region but also the reversal of the 
current trends with rechunation and reestablishment of natural resources that are very close to obliteration in 
much of the area, e.g., the tropical rainforest environment along with habitat for the manatee and the golden 
mantled howler monkey. When viewed in the context of the Master. P&m, cumulative impacts could provide a 
different perspective. Potential cumulative impacts of each of the,five wv5ir9qment$ are-as addressed in this .^,.. 1 -“““i’..,,*<,.fr 
EIA will be discussed in the following sections. 

- 

- 

46 
ir 



’ _’ 

4.7.1 ‘Socio&onomic Resourck 

The Simpson plantations are providing jobs for a minimum of 600 people in the area. Srnpson estimates that 
another 600 indirect local jobs have resu.lted.fiom,t& boost to,ee local economy provided by their activities. 
They have also estimated this number to double ,vvith initiation ofha&$&~ “@the Simpson operation I . ..1_ . .- ‘.. _“. b_.._._ expands si~lcantly tiabr other wmp&&*-&--&&-+- r.tige~ica..6w--&tioti &velopmmt in the resio~ 

significant numbers of jobs would be added. Such activities may, however, work wunter to the-ecotourism Il.,_.,. 
plans for the region. The direction and degree of impacts would depend on the level of collaboration, 
planning, and control that occurs involving both the government and the commercial interests. __.., , ., ._ : i, ; : 

The barging of gmelina logs on the Rio Duke would be a precedent-setting activity that would be attractive to .,.. ._ 
other commercial interests who could benefit,fiompansporting large loads on the Rio Dulce by barge, e.g., diesel fuel for ~~.~~~~~~~~~~~~~~~~~~~~~~~~~n the Rio polochic~ The cumulative impacts of 

increasing barge traffic wuib further affect ecotourism plans and wuld present safety wncems to the local 
population who use the river heavily. , ,-, . . ^ ,” : I 
Ec-$i &~~;on&ti~;.~~w.iti .d.ll becoriie *e largest souw of foreign e&gs fbr Guatemda* nq 

potential exists for the Rio Duke National Park to become an @nportant tourism and ecotourism destination .* ,” / -,,a> .,. _\- .,, _._ “.Li , 
providing income and employment surpassing that of all other commercial activities &the area,,.,,. , , 1 ~ _ 

,. .‘_ ! ,, 

4.7.2 land and Surface Water Use 

4.7.2.1 Plantations,and ,Support Facilitks 

‘The Simpson plautation e&abi$inent practices tend to improve soil quality, and the presence of trees can be 
viewed as an improvement over the wide expanses of pasture land that have, resulted Corn slash and: byW>&+*,. , 11 . . “.a ,~> ~-~-~~~~~~~~ 
practices. However, the foreseeable wntinued expansion of the Simpson gmelina plantations wodd.set~ -as&e 
more’ hid ‘(a minimum of 15,000 ha for 15 years) that would not be available for reestablishment of ,~ -I.- XI.,. “” -, -..L,“~~ia.‘i-.rj,,,~~ _ ..” _ _L 
rainforest and habitat for native species. Continuation of present strict monoculture practices could further 
exacerbate the problem. Although Simpson has not been responsible for the initial clearing of the land that is 
now b&g turned into gmelii plantations, the wntinued expansion of the plantations m. combination with -..-~(.4 . . . . \.o,w>_,*~L.-,I 
the p~a$$G%it~ arid’ foreseeable fu.ture. practice of destruction of tropical rain forest ‘in the region provides 
pressure contrary to the Master Plan policy of expanding ecotourism and protection, of biodiversity. 

4.7.2.2 Roads 

The wnstruction of new roads and the upgrading of existing roads for the gmelina operations provide easier 
access to’more areas by the local population. The areas being accessed have, for the most part, been heavily 
disturbed previously; however, the roads provide pathways for increased development and habitation& ,preas 
~that were previously mostly uninhabited. Increased availability of roads could serve to.exac~~~~te_the.,p~~~ 
past, present, and future development pressures in the region. 

4.7.2.3 Barge Terminal ” 

Past, present, and foreseeable future commercial activities along the Rio Duke in the vicinity of the bridge 
have and will wntinue to have significant impacts on land use in the local area, and on the land use policy set .-cl y,: ~;.“L.~“.A~’ i’<*:*‘. ~..;.,,,m,> 1 ,,_/ _,., 
fo&by the’Master Plan for the park, The barge terminal is a new type of development within the protected 
area. In combination with many of the other present commercial activities, it would apply pressure in )_ ..,) 
opposition to the ecotourism policy. 

, i- 
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4.7.3 Aesthetics ,~ 

The total aesthetic experience of the Rio Duke corridor as affected by the proposed Simpson action is of - 

concern to the ecotourism industry. This wncern will increase with time ifecotourism expands according to 
projections. The experience is to be cultural, primitive wilderness, resource extraction (sustainable) on a 
small or primitive scale, recreation, and both rustic and convenient ecotourism with 41 the,aesthet& - > 1 
experiences related to the wet tropics-a little of everything but each in its own zone. . 

The aesthetic impacts (visual, auditory, and olfactory) of adding the barge terminal and staged barges to the 
impacts of other past, present, and reasonably foreseeable future commercial activities at Ensenada Nana 
Juana would be significant and perhaps unacceptable, particularly from the perspective of the Master Plan for 
the national park. 

_- 

-” 

4.7.4 Water Quality 

The Simpson barging activity is not expected to have significant water quality impacts in the main channel of 
the river. However, every commercial activity experiences inevitable Ieaks and spills. The addition of the 
Simpson activity, which includes the potential regular churning up of bottom sediment& to those associated - 
with other commercial activities (e.g., marine fuel station) in the circular water current of the lagoon at 
Ensenada Nana Juana could result in significant, localized degradation of water quality. 

4.7.5 Biodiversity 

B&livers&y in the Ensenada Naua Juana area has already been severely affected by past development, with 
many species being entirely removed from the area. The local population of golden mantled howler monkeys 
is isolated and precarious. The construction and operation of the barge terminal would add another level of 
intense human presence, the operation of machinery, and the associated noise and other emissions. In-addition 
it would require cutting a gap up to 45 m wide through the remnant treeline along the shore of the river 
(Forestal Simpson 1996). 

- 

*- 

Data are not available to determine whether the Simpson plantation operations are positively or negatively 
affecting biodiversity bn a regional basis. It can be predicted, however, that allowing natural vegetation 
corridors to develop, particularly along drainage areas and fence rows would have a positive impact on the 
existing biodiversity. 

- 

L- 

4.8 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES, 1.. .~ ” , ,_ _ 

Permanent loss or wmmitment of environmental resources resulting from the implementation of an action 
should be a key factor in decision-making concerning the selection of the preferred alternative. However, in 
the wurse of evaluating the context and extent of an impact, the factor of duration can be overlooked. In this 
section, the impacts that will remain for extensive periods of time, i.e., essentially permanently, will be 
highlighted. 

- 

- 

4.8.1 Socioeconomic Resources 

A decision to open the Rio Duke up to construction of the.barge terminal and barge transport on the river 
would be the most fmancially advantageous from Simpson’s perspective and would help solidify the jobs 
associated with the gmelina plantation operations. However, without controls, such a decision could set a 
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precedent for “t&e &&iishm~n~“of”coiierce on the river that wouldl~t.for generations (essentially .a- .,- ,Ix.. ,“., pennanm*). The wtimqpt of *e shores of‘&;‘g&-jj”& ~--;y---sGiki2 d&eiobmmt codd. 

,.- -._...- ,... ‘_*_I -..,,. *%. ..,s*l.a*i, *y_* “rr#.r.J<.w9wa&,m *‘WE% . . . . . . ,.Wl **.+ .%“A,_ .__ . _._. - I 
negatively affect the quality of life in the area, but may provide a higher standWl .of lrvmg for some 
percentage of the population that would work for the cplppauies involved. If&e economic future of the region ,^ .1” -*_f-4 ,.“----x.~~,ir,xn‘,,,~ *“‘;** 
is to be based on ecotourism, as directed by the Master Plan, the wnstmction of a barge terminal and use of. 
the river by Simpson for barging should only be approved in association with enforceable controls that would 
limit future development and’the amount ofbarging allowed on the river. However, given the lack of 
resources for enforcement of controls, approval of the proposed action could signal the end of serious 
ecotourism plans. 
I. ._ 

4.8.2 l&d Use 

The wnstruction of the barge terminal at the proposed location would permanently place a major wmmercial 
development within the protected area&id would remove the land in the vicinity from consideration for other ,-. .“. ._., . ,” ., ,, .,_l, .r,r_ ,, *_ 
types of development such as ecotourism. Conversely, on a regional basis, selected portions of the land 
currently devoted to gmelina growth could be restored to native vegetation and habitat to provide corridors 
for native fauxia. 

The reclamaation of large areas of laud can also be. accomplished, although it would be limited along the Rio 
Dulco by rapi&y%$%ling population and development. This process is exemplified by the current extensive 
forests of the Smoky Mountains National Park in the eastern U.S. The area was largely clear-cut around the 
turn of the century and much of it Was used for years as pasture for livestock. ” . “.” .,, ., 

4.8.3 Aesthetics 

Once constructed at Ensenada Nana Juana, the barge terminal would present additional permanent visual, 
auditory, and olfactory impacts to the existing aesthetic impacts of the area, and would affect the lagoon as 
well as nearby property on both sides of the river. 

4.8.4 Water Quality 

Beginning with construction and continuing through the operating life of the barge terminal (for practical 
purposes permanently), the water quality in Ensenada Nana Juana would be negatively impacted by churning 
up of the bottom sediments and associated contaminants by tug propellers and by the inevitable leakage and 
spillage that would occur at the site over the years. 

4.8.5 Biodiversity 

The impacts of the construction and operation of the barge terminal on the biodiversity potential of the 
immediate vicinity would be permanent. Unless a conc&$d effort is waged which would include all 
stakeholders, current trends may well continue. The biodiversity potential of the plantations could be 
enhanced by modification of management practices. 

,.. _ 
4.9 MITIGATION METHODS 

From the c&ronmenml perspective (i.e., the Master‘Plan for the national park), the greatest overall 
mitigation of the impacts of barging gmelina logs on the Rio Duke would be obtained by relocating the barge 
terminal to Lago de Izabal, preferably using both the north and south shores of the lake to avoid traffic 
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congestion at the bridge. Furthermore, because the proposed level of barging would set a precedent for 
wmmercial use of the river, enforceable limits should be placed on the number of barge trips allowed on the 
Rio Dulce per day to avoid potential future overuse problems. These two mitigations would allow Simpson to 
reclaim their investment by proceeding with harvesting and transport of the logs to the U.S.,would protect the 
enviromnental integrity of the park, and would improve the safety of the operation. 

Additional specific, operational, mitigation methods proposed by Simpson or suggested by the EIA team are 
presented in this section. All of these would apply to any of the options involving transport by barge and 
many would also apply to the non-barging alternatives. 

- 

. 

. 

. 

. 

. Use good waste management and disposal practices. 

. Require regular checkup and maintenance for all equipment. 

Enforce strict safety standards for all plantation operations (particularly harvesting) and transporting the 
logs on the river. 
Maintain sanitary hving wnditions in the field for protection of the workers and the enviroument. 
Move barges on a predetermined basis with specific route and times. 
Avoid using barges on weekends and holidays. 
Position signs at the mouth of the river and in the. vicinity of Ensenada Nana Juana to announce travel 
tilMS. 

- 

Broadcast barge travel schedules on CB channel 13. 
Use best practices in wnstructing and operating the barge terminal(s). 
Maintain and practice spill response plans to avoid accidental contamination of land and water 
resources. 

- 

I 

” 
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r..i ’ _ ii. FINtiINCS AND RiCOMMENDATlONS 

bl i : 
5.1 SIMPSON’S PROPOSED ACTION 

m . Construction of a barge terminal inside the Rio Duke National Park would set a precedent contrary to 
* the Master Plan. An option is to relocate barge terminal(s) to Lago de Izabal. - 

. Movement of barges through the national park could be permitted on a temporary basis (3-5 year 

,r : 
period) provided the maximum number of barge round trips per day is limited to 2. 
Barges should not be moored or staged in the Rio ‘Duke orits ‘tributary sti&ms~ only in Lago de Izabal, 
if necessary. 

y-- . The Puerto Santo Tomas facilities should be r~val~ted to determine the actual capability of handling 

a ” the Simpson work. *. ..,. “_l_.l.. ,.. _.._.” ., .1. ̂_~ . Port .-sts.;Kodd be nego~atea .&d’i d~~id-,~~~~~~~fs~~~~~.~~~~~on and operating costs for 

r barging should be conducted to determine whether Puerto Santa Tomas can provide a viable alternative ,- ,, ,j .1 .._“. .“>. *I. 
PI 

to he ihging platioti,in.Bahia de Amatiq.e: “\. “-1 . 
,L 1. ; _>* 

. Gmelina plantations in Costa Rica have recently been certified by the Tropical Rainforest Alliance for 
)c* ;~ i 

acceptability in management and sustainability-this should be sought by Simpson in Guatemala. 
;. . Developments in Amatique Bay should consider the likely designation of nearby land as a protected 
i ” area. This means special efforts to avoid environmental risks, spills, or long-term degradation of the 

area. 
p . 
c 

Barges should be limited to wood and agricultural products; chemicals, fertilizers, fuel, lubricants, forest 
equipment, wastes or any toxic~substances should be excluded. - - 

. Large commercial barges should not use tributaries of the Rio Duke below San Felipe Castle. 

. Simpson must actively administer pollution prevention measures at the terminal and enforce policies for ,, 
~ transport cointiactors ‘(especially proper disposal of wastes such as crank case oil, tires, etc.) 

. Serious efforts must be made by Simpson in cooperation with local authorities to minimize truck traffic 
over the Rio Duke Bridge 

. Simpson should start developing natural habitat wrridors in their plantations, managing remnant 
habitats (even if they are non-usable wet areas). 

5.2 CONTROL OF RE*GlONAL DEVELOPMENT 

. Regulations wntaining detailed environmental limits need to be enacted and enforced to halt the rapid 
degradation of the natural resources of the Rio Duke Protected Area and allow reclamation to be begin 

. The number of agencies having responsibilities in the management of the Rio D&e National Park need 
to be reduced to one (i.e., a “river keeper”). Others may be involved but should report to the responsible 
agency. This should eventually save administrative costs that could be directed toward a constant 
presence in the park, the enforcement of plans and regulations, and the processing of permit requests and 
violators of regulations. 

. Environmental and ecological monitoring is desperately needed to establish baselines from which to 
assess, the health of the park. NGOs and universities should be involved in a monitoring plan. 

. Consideration should be given to collection of “park user fees” to help detiay costs of monitoring and 
management. 

. Specific plans for rehabilitation of the intensive use area should be developed and implemented to 
reclaim a more natural setting, to ensure the survival of the local howler monkey population, to improve 
b&livers&y in general, to increase aesthetic quality, and to facilitate the development of ewtourism., 
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l The areas around the Rio Duke bridge (along the river and along the Peten Highway) are in desperate 
need of community planning, zoning, and waste management. The area is rapidly and haphazardly 
growing to the detriment of the environment and ecotourism. Increased truck traffic will add to the 
existing problems. 

. Principals of good stewardship and best management practices should be enforced for all extensive land 
uses in the Rio Duke watershed. Present practices threaten the environmental quality and biodiversity of 
the Rio Duke. 
If the alternative of moving the barge terminal to Lago de IzabaI is selected secondary roads in the Rio 
Duke intensive use area and on the north and south shores of Lago de Izabal must be improved. 
Studies should be initiated to look at ~onomi~ development options that are consistent with the 
sustainable management of the Rio Duke Protected Area and National Park. Specific studies might’ 
include rehabilitating the raiI line, developing a limited access road along the oil pipeline right-of-way, 
and/or using the Rio Sarstun for Commercial, nontourist activities. 

. Simpson currently provides some benefits to the community; however, options should be studied for 
raising revenue from this operation to aid in improving the Rio Duke National Park, enforcement of 
regulations, and to assist in community development. 
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c ’ _ APPENDIX A i. / 

. 
m AESTHETICS METHODOLOGY ., I 

This appendix presents the methodology and evaluation data for estimating aesthetic impacts of the existing 
gmelina plantation operations as well as Simpson’s proposed action of constructing and operating a barge 
terminal, and moving wood by commercial barges via the Rio.Dulce to Bahia de Amatique. 

,, .,. 
There exist two points of comparison ag&& v&i& tc~ measure the aesthetic.impact of the proposed 
actions, i.e., there may be two different baselines. The first is the existing aesthetic conditions which have, 
in some situations, deteriorated over the past few years in the Rio Dulce area. The second is the set of 
objectives for the Rio Dulce National Park as set forth ,~IJ a Master Plan. These objectives may differ from _ . *-_+* . . . . . 1,“1,_^.. a~I 
existing conditions. The Master Plan objectives with respect to aesthetics are not very specific and are 
subject to interpretation. 

.I ,,- 

1”1 
c i 

F 

An aesthetic impact worksheet was developed for application in the Rio Duke area. This form consists of a 
series of boxes which contain actual field evaluation data. The appropriate data point is circled or checked ,. .B, 1... .,> . ,I .” :I. .+ ..,~b”,l-r--n,r~~,,ia?14 
within each box. Each‘&&sh%t applies to only one “area or landscape.” The top of the worksheet 
contains information on @‘key area name, whether the baseline is an existing condition or results from an 
interpretation of the Master Plan, and whether the sheet applies to proposed action by Simpson or to an 
alternative to the proposed action. 

A work sheet was filled out for each of 7 key aesthetic areas (Figures A. l-A.9) in the Rio Dulce corridor 
as identified inthe main body of the environmental analysis. -Each Worksheet shows the inclusion of,va.rious 
aesthetic factors and the way in which they were combined. This sequential, two-factor comparison process 

I ultimately produces an overall aesthetic i&pact rating. Factors is brought into the comparison process early 
(i.e., boxes to the extreme left of the worksheets), carry less weight in the overall outcome. 

Not all the analysis for a key aesthetic area could be included on a single worksheet. The descriptive 
aspects of aesthetics are presented on separate sheets. These separate sheets contain several items, 
including the derivation or definition of the baseline aesthetic in everyday terms. The baseline may be the 
existing condition or a condition defined by (interpreted from) the Rio Dulce Master Plan as the desired 
end. This baseline condition is then translated&o the basic.eleme$s of line, form, color, texture, sound, 
and smell. These are terms used~by artists and landscape architects. Contrasts to these elements a,s_,&posed 
by the proposed action are then defined and rated as strong, medium or weak and checked off on the 
worksheet (see box titled ~‘CQ~&ASTS, .,BE~EN BASELINE AND ACTION”). The overall -* ̂ .,“. ,L I,.,* . .Ix.~-cY~l.“.~~IIx-~cI-uI ^.*d-l”~xa.a+u~.z,s., 
“INCOMPATIBILITIES” are rated from these separate contrasting elements. After this is done, these 
physical incompatibilities are compared to view sensitivity with equal weighting. 

1_ . ..& .., I, z*.. q ,” 1 
tie factors leauing up to view sensitivity are all on the worksheet. The ;‘aii;;‘ps for‘tiosXey ~areas are 
readily identifiable on the ,.worksheet. Definition of s-eve-al fazirs (e.g., number of viewers, duration of 
view, focus of view, and ecotourist (viewer) sensitivity can be found in the reference General Services. _ 
Admini&ation (1996).and^are not presented here. Factomare integrated using a matrix rating approach. 
This lets the reviewer know how a high rating in one factor might compare with a low rating in another 
factor. The approach is nonparametric and relative. However, increased numeric precision will not improve &lgc’l%g;F dfthe outcbtie* /‘,‘ :. ,_. -, 
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l&07&~ 
Key Area Asscssrlwrrt Worlcslreet 

Area Nanle~&J@~~ &C hk Existing Condition / ; Master Plan. ; Simpson Action s ; Alternative Action _-____._ 

DURATION OF VIEW 
Cl Residct~lial=long 

II Rccrea~iottai, 
Cottttitercial=tttoder. 

I 1 Transporlaliott=shoti 

NIJMBER OF VIEWERS 
0 Over 5OO/day=mntty 

ECOTOURIST SENSITIVITY 
0 Nnliottally lmpotlanl 

I 
BASELINE LANDSCAPE 

CI4ARhCTERSTICS 
See allnchcd descriplors ,- 

(lint, form, color, lcslttrc, 
sound, and smell) t 

fYl Cotrtiticrcinl/Tr;tttspotl 
1 

CONTRASTS BETWEEN 
BASELINE AND ACTION 

slrottg 1110 weak --I- .- _--. 
line, :3 - --.-. 
form 
coloi 

.-.- 

lexlt~rc -s 

sottr;d 
--.-. 

smell r/- 

VIEW SENSITIVITY 
Nat’1 VH Vii 11 11 M 

Ruslic Vfi Vlf ti H M 

------A 
vslrong VH V?l 1 II M 
strong VH 11 M L 
medium If tf 47 L VL 
weak M M I, Vl, VI, 
(screitiv.) VII h III I VI 

1 I 
I 

INCOMPATABILITIES 
0.3 (v. strong) 
&If? -3 (slrottg) 
Cl 0 strong, any med (med) 
Cl no slrong or med (weak) 

. 

Figure A.1 
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Rio Ihlcc ltIS,A 

Key Arm A 

AL ea; Existing Condition * -.----A 

$,’ : 

mthtic ~lmpact Analysis 
ssessnrcnt Worksheet 

Master Plan / .- ; Sitnpson Action, 
, J -,; Alternative Action _ 

II <5O/day=fcw 

DURATION OF VIEW 
rl Rcsidcnlial=loug 

wf Recreational, 

Qf 

ECOTOURlST SENSIT!VlTY 
Neutral 0 Nationally Importam 

0 Away from Area l#%esidemial-Rustic 
Cl Residenlial-Dcvcloped 
U CommerciaI/Transporl 

* 
BASELINE LANDSCAPE 

Cl IARACTERSTICS 
See altachcd dcscriplors 
(line, form, color, lex(ure, 
sound. and s~ncll) 

CI1ARACTERIZED CHANGES 
BY PROPOSED ACTIONS 
See allached descriptors 
(line, Torni, color, lexlure, 
sound, and smell). 

I- 
-J 

CONTRASTS BETWEEN 
IIASELINE AND ACTION 

Figure A.2 

VIEW SENSITIVITY 
Nat’1 VH VII H II M 
Rustic VII VH @H M 
Devel. H H M M L 
Comm. M M L L L 

(send.) vh II m 1 AESTHETIC IMPACT 
vstrong VH 

8 

H II M 
strong VH H H M L 
medium H H M L VL 
weak M hf L VI, VL 
(mitiv.) VII h m I VI 

I 4 

I 

INCOMPATABILITIES 
Cl >3 (v. slrong) 
HI-3 (strong) 
Cl 0 strong, any med (med) 
I I no strong or med (weak) I 



Rio Ihlce MS Aesthetic Impact Analysis 

klfd t Key Area Assessnrcnt Worksheet 

Area Name& rri dor ; Existing Condition ; Master Plan,- I/ ; Shpson Action 

‘1 manyVHIL_M 1 
VIEWING OF ARE, 

---L-l Toward VH VII 
Nculral VI1 I1 @L 
Away II M L VL r 

I Comn~ercial=n~oder. (mt liecv) vh It m I 

I I Transpoortation=shorl 

BASELINE LANDSCAPE 
Cl 1ARACTERSTICS - 

See allnchcd dcscriplors 
(line, form, color, leslure, 
sound, and smell) 

. 

CllARACTERIZED CIIANGES 1 
BY PROPOSED ACTIONS 
See atlacked descriptors 
(line, form, color, texlure, 
sound, and smell) 

ECOTOURI,ST SENSITIVITY 
Cl Nationally Importsal 
IJ Rcsidenlial-Ruslic 
fjfResidential-Developed 
R Coinri1ercinl~r;iiispor 

CONTRASTS BETWEEN 
BASELINE AND ACTION 

mod wcnk 
lint. 
form 
color 
lcxlurc 
sound 
sn1ell 

Figure A.3 
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VIEW SENSITIVITY 
Nat’1 VI-I VII II II M 
Rustic VII VH H H M 

Comm. M M 
(send.) VII II m l AESTHETIC IMPACT 

v.slrong VI-i VII -I~ II M 

I 

weak M M L VI. VI, 
(smsiliv.) VII h III I ~1 

I b I 
I 

INCOMPATABILITIES 
Cl >3 (v. strong) 
rl l-3 (slrong) 

d 0 strong, any med (mcd) 
0 no strong or med (weak) 

J I I .I I 1 I I I 



&Aft 
Key AreaIAssessntent Worksheet 

&c:’ 
‘:‘Area NhelfQL&Uf ; Existing Cowlition : . Master Plan. , J 

’ :, 
’ ; Simpson Action 1c ; 

: 

Cotiitiictcial=i~~txlcr. 
I I ‘I‘ri3tlspot(illi0ll=SllOrl 

I 
AMOUNT OF VIEWING 

many VII I M 
mod Ii lb L 
few M L L 

long IllOd Sill 

VIEWING OF AREA 
Toward VII VII M 
Ncultal Vli H L 
Away II M 6 VL 
(ml view) VII II 111 ) 

I I Cotitrt~etcinl~rai~sport 
I 

CIIARACTERIZED CHANGES 
BY PROPOSED ACTIONS 
See allached descriptors 
(line, form, color, lextiirc, 
sound, and smell) 

CONTRASTS BETWEEN 
BASELINE AND ACTION 

- 
. 

Figure A.4 

Alternative Action 

. 

VIEW SENSITIVITY 
Nat’1 VH VH C H M 
Rustic VII VH 

Q 
H M 

Dcvcl. 11 II M L 
Comm..M M L L L 

(scnsit.) vh II m I AESTHETIC IMPACT 
v.strong VH VII 11 II M 
slrong VII I. 11 M L 
tnedirtm Ii II M I, VI, 

I 

weak M 
Q 

I, VI, VI, 
(scnsiliv.) VII Ill I VI 

I c 
I 

INCOMPATABILITIES 
Cl >3 (v. strong) 
0 I-3 (strong) 
Cl 0 strong, any med (mcd) 

d no s(rottg or med (weak) 



Rio lhlcc IZIS Aesthetic Impact Analysis 
Key Area Assessment Worksheet 

Toward VH VH H M 
Cl Rcsidenlial=lottg Ncttlral VI-1 H M L 

Commercial=ttioder. 
FOCUS OF VIEW 
Cl Toward Area ECOTOURIST SENSITIVITY 

0%alionally l~iiportanl 
Cl Residential-Rustic 
Ll Residetrlial-l)e\,elopcd 
I 1 Cor~tt~~crciaI/Traasport 

BASELINE LANDSCAPE 
Cl 1ARACTERSTICS 

See allacltcd dcscriplots 
(lint, form, color, lcslttrc, 

~ sound, and smell) 

L. 1 i I I I I 

CONTRASTS BETWEEN 
BASELINE AND ACTION 

slronr! nlod weak 
------Y .- 

littc “-7 
fornl 

-- .- - _-.. 

-IL color color 
le&e le&e 
so&d so&d 
smell smell 

Figure A.5 

Cotnm. M M L L L 1 
(msit.)vh h m 1 1 AESTHETIC IMPACT I 

vslrong VH VH H H M 
slrong Vf1 H 11 M L 
tnediuttt 11 H M L VL 
weak M M Q VI, VL 

(scnsitiv.) VII h HI I VI 

I 1 1 J I I 

I W 0 slrong, any wed @ted) 
PO slrong or med (weak) 

I 1 I I I I I I 
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Rio 1hlce EIS~ Aes~lletic Impact Analysis _ 
Key Ard Assessmerit Worksheet 

, Master Plan kg ; Sinykon Action J ,; Alternative Action 

Comm. M M L L L 1 
(setsit.) vh h m I 1 AESTHETIC IMPACT 

VH H II M 

H M L VL 
_ weak M M L VL VL 

(scnsitiv.) VII h III I VI 

. 
T 

INCOMPATABILITIES 
Cl >3 (v. slrong) 
d l-3 (strong) 
0 0 slrong. any med (med) 

0 Away lIom Area 
& 

* 
BASELINE LANDSCAPE 

CIIARAC’IERSTICS 
See altachcd dcscriplors 

:. (line, form, color, lexltire, 
sound, and smell) 

ECOTOURIST SENSiTIViTY 

tl Residenlial-Devclopcd 
I:1 Coti~r~~ercial~rattsport 

CONTRASTS BETWEEN 
BASELINE AND ACTION 

r 
CHARACTERIZED CHANGES - 
BY PROPOSED ACTIONS 
See allached descriptors 
(line, form, color, lexlure, 
sound, and smell) 

U no slrong or med (weak) 

Figure A.6 



Rio 1h1lce EIS AestbeticJmpact Analysis 
Key Arca Assesswent Worltshcct 

Area Nan,e~~d#~ 6q ; Existing Condition /; Master Plan,- ; Simpson Action ; Alternative Action 

I 1 Cl Away from Area 1 1 I I Residcnlial-Ruslic 

‘I 
II Residenliai-Devciopcd 
~omttiercinl~ransporl I 

slrollg Vfi H 11 M L 
medium ‘H H MmVL 

r-l weak M M LKVL 
(msitiv.) VII h III I VI 

I BASELINE LANDSCAPE 
CHARACTERSTICS 

See allacitcd descriplors 
(line, form, color, lexlttre, 
sound, and smell) 

l 

I- 
CIIARACTERIZED CHANGES - 
BY PROPOSED ACTIONS 
See attached descriptors 
(line, Torn;, color, lcsmrc, 
sound, and smell) 

CONTRASTS BETWEEN 
BASELINE AND ACTION 

strortn mod weak 

Figure A.7 

,I , : I I t I I 1 I I I I 

I I i I 

INCOMPATABILITIES 
0 >3 (v. slrong) 
0 l-3 (slrong) 
$4% slrong, any med (med) 
Cl no slrong or med (weak) 

I I I I 1 I ,J 1 
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Rio Dulce EXS Aesthetic Impact Analysis 
Key Area Assessment Worksheet 

; Simpson Action_; Alternative Action s 

vlEwlNGoFAREA . 
DURATIONOF VIEW M L Toward VI4 VH H M VIEW SENSIlWITY 
Cl ksidcnlial=long v 

II RiccrcaIional, .+ 
longmodshl . - Ncufml VH H M @ - Nat’1 VH VII H H A4 

HMLVL RustIcVHVH H H M 
Cbnmercial?noder. 

dTransporWion==short 
Wvbw)vh h m 1 Devcl. H H M M L 

Cl Toward Area ECOTOURIST SENSITWIY - 
Camn.M M L@L 

ep 
’ (-Qvh h m 1 AESTHETIC IMPACT 

.J 

G ’ avfircutral- Cl Nationally Impoxtant vslrong VI3 VH H H M 
lIlAway Iom Area Cl ResidentiaI-Ruslic sbmg VH H H M L 

. 4 0 Residential-DewIoped 
Rbuncrcial!Tkansport 

. .mcdiumH HM@VL . 

Ir 

BASELINE LANDSCAPE 
CHARACIERSTICS l k 

‘, Ztiv.) 2 Mh \ Y ? , 

I 

See attached dcscriplors CONI’RASTS BETWEEN INCOhPATABMTIES 
(Iine, form, mlor, lcdure, BASELINE AND ACTION 
scumI, and smell) 

r cl >3 (v. slrong) 

. rlrong mod .wak . 0 l-3 (slmng) 
. line. rdo tAron& any med @bed) 

L 
CHARACTERIZED CHKNGBS 1 
BY PROPOSED ACTIONS 
Set attached descriptors 
(line, form, color, tcxlure, 
round, end smell) 

C no strong or mcd (weak) 
. 

Figure A.9 
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This methodology prov%sa h&&l approach on aesthetic evahtiuons $rom ,two points. The firstis that ,, 

the contrasting elements and most critical sensitivities are easily identified and help in the identification of 
ameliorating alternatives. The second is that the aesthetic evaluation process reveals the logic of the process 
for all to consider, Aesthetics cannot be made totally transparent in logic which makes the presentation of 
the employed methodology ah&at more “‘&por%nt. 

For each key aesthetic area, the existing aesthetic situation is defined. Where approp&te, theRio Dulce 
Master Plan is interpreted in terms which will allow comparisons with existing and proposed actions. 

Various aesthetic components are considered generally in relative nonparametric terms. Results are 
approximation ‘rather’ than exact defh&ions. Steps are shown in interpreting the Master Plan. Calculations 
for each site include: I , I : ,, .? ..- .,, :_ 

Number of viewers x Duration of views = Amount of~v&ving 
‘. j,, ,I 

_ 
Amount of viewing x Focus of views =‘Viewing of project 
h&i1 ‘$ iine(,, + c&k& +““Te&ure, + Sounq*) + Srnel&) = 

Chaiacteristic aesthetiq,, 
Characteristic Aesthetic, - Aesthetic Changes0 = Incompatibility~~~~ *. -5 i F.ww . ..i . . . . <&*.a.&.%.+,e .? i,- 
Viewer S~ensn.rvrly XViewing of project = View Sensitivity* 
View Sens&ity x Incompatibility&,~ = Aesthetic Impact+,,, 

*View sensitivity can be modified to reflect specific stakeholder situations if needed. This was not done. in ~ .“, 
this assessment due to insufficient data. ,__, ,_ ., ,_ ,_ _. __. . ..( . 



A.1 INTENSIVE USE AREA AND LOAD TERMINAL NEAR JXXIJULCE BRIDGE ; ‘2, ii.,* : ! ,i~““. i, L*): ,“,, \!.. __< r..t.; ,: ,. 

A.1 .l Existing 

Continuous forest profile along 
water’s edge east of bridge, 
highly broken west of bridge 

Limited low profile hotels, condos, 
restaurants 

Up to medium sized utility and pleasure 
CElft 

Intensive water recreation 
Raw sewage emissions 
Small outboard motor sounds most of day 
Light to medium commercial enterprises 
Broken continuity in aquatic shoreline 

vegetation 
Piers, ramps, and occasional concrete 
structures and bright signs at water’s edge 

Eating away chunks of forest, some 
protection involved 

Light to medium commercial trafIic 
supporting any activity 

6-7malinas 

Master Plan (assumptions/interpretation) 

Continuous forest profile along water’s edge, 
ameliorate existing exceptions 

No constant loud banging noises 
Numerous commercial but low profile hotels, etc. of 

native architecture 
Larger (40-60’) pleasure craft and somewhat smaller 

utility craft permissible 
Intensive water recreation 
Septic systems and waste treatment necessary 
Small-medium engines, some diesel, any time 
Light to medium commercial enterprises (no heavy) 
Continuous and maintained aquatic shorehne vegetation 

Minimum visual impact construction such as wooden piers 
and very few ramps and concrete retaining walls; 
signs must blend with landscape 

Protect any significant chunks of existing forest cover, 
forest reclamation activities 

Light to medium commercial traffic in support of tourism 

Perhaps up to 10 marinas 

A.l.2 Characterization of Above 

line: [Master Plan] Continuous but wavy forest canopy line along water’s edge; dominant straight 
horizontal water broken only by small boats and islands/peninsulas; small striking vertical lines of tree 
trunks and sail boat masts, sharper angles by small structures within forest context 
[Existing Exceptions] Next to and west of bridge extensively broken (almost missing) forest line in places, 
very broken shoreline by piers, boats, docks, and clearings. 
Form: [Master Plan] General rounded forms of tree tops, forest islands; limited middle ground views 
containing hills of only slightly rounded form (e.g., long and low); land use blocks on hillsides slightly more 
angular, many roof forms somewhat rounded (sloped thatched rooves with rounded corners) 
[Existing Exceptions] Block forms (buildings) plainly at water’s edge west of bridge, channelized 
subdivision effect considerably to the east 
Color: [Master Plan] Dark greens (vegetation), browns (houses, tree trunks, some boats), blue-greys 
(water), and white (boats and some structures) 
[Existing Exceptions] Brightly colored (orange and yellow) and lighted gasoline sign near proposed 
terminal, a few residential structures of white color 
TexZure: (h4aster Plan] Much smooth to rippled water, tree (vegetation) canopy texture of mature trees 
viewed at 100 m to 314 km (ruffled and mottled but no big clumps), rooflines generally feathered with 
thatching 
[Existing Exceptions] Very smooth walls of structures west of bridge 
Sound: [Master Plan/Existing] Silence to 5:45 A.M.; small outboards, monkey howls, rooster and bird 
calls, and infrequent rumblings of larger diesel inboards from 5:45 A.M. to 10 P.M., constantly loud activity 

- 

- 

- 

- 
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of these after 7:30 A.M. Truck traffic sounds from Rio’Dulce bridge’(not constairt) starting about 
6:30-7:00 A.M. till dark. Monkey howls stop by 6:00 A.M. Perhaps 2-3 sharp loud banging sounds (wide 
variety) per day usually after 9 A.M. and before 6 P.&B. Occasional s,ound of people talking through the day. 
Loud music and boisterous voices after dark and up to midnight 1 or 2 nights a week. 
Smell: Mostly river water’vvithoutany h&s of poliutionoi dead fish. Occasional 2-cycle engine exhausts 
and from time to time the smell of food cooking. Fuel smells only close to gas stations and main 
commercial areas. 

A.l.3 Example Components 

The loading terminal as viewed from the main Rio Dulce channels and,lagoon area would be considered one 
of the most important aesthetic factors of the proposed action in the Intensive Use Area (Figure A. 10). It 
would present a permanent impact in a high viewing area. Visual contrast would be egected to be 
generated from’the forest canopy notch and the large barge size which would be out of, scale to other 
features. No tugboat is depicted but it would be only slightly larger than the larger pleasure craft in the 
area. Sounds ‘from loading activity are also of concern. The view is’not drawn e&ctly to scale but does 
gene=& pbrtrg, t.k ~ki.l M&s. of elf%%+ \,_ ,. ,, _, ,, ) .,_ ,, _. _, _“_ 

The combined e&ct of a c&spicuouS notch ‘m the forest canopy &ith no forest backdrop (just sky) and the ._ . . .,/ _,,~ .l.“-.,*l.& 
focus generated by sotmds’of loading (and the nearby brightly colored gas station sign) and a moving 
loading crane make for strong aesthetic impact. During each working day, a 60 m long barge would be 
temporarily moored nearby. Empty barges would appear approximately 3 m tall. A broadside view-of an 
empty barge (3 m x 60 m) would blend with nothing in the landscape or scene and, thus would generate 
‘significant temporary undesirable contrast during its presence. PartiaIly filled barges for transport down 
river Gould be appro%imately 1.5 m tall. This would considerably reduce its negative visual effect. 

.a* I I._... ,~. ,. 1,* ,.., _ ,.(_I,_ ./, I_, 

A.l.4 Contrasts Projected from Proposed Action 
,’ : ‘, _. _ --:i- ,. ‘_ .&, ,- : ,,. ” “. .i_ Y. 

line: ArtificiaI conspicuous notch generated in tree lme (GP=strong, E=medium) v&&h is rirst east of 
bridge and in main intensive use area, conspicuous loading boom in notch (MP~edium, E=medium), long 
(60m) barges bringing additional horizontal lines not. in alignment with sho,reline (bottom.,and top of barge) 
and additional vertical lines~ on side of barge break natural shoreline view significantly (MP=medium, 
E=medium). 
Form: Barge form is out of scale to man-msiae influences with long low rectangle (MP=strong, E=strong). 
Color: Large notch in tree line ainplified by light background of sky surrounded by darkness and greenery 
of forest trees. Dark colored barges offer no significant contrast but white of freshly debarked wood in 
loaded barges contrasts other colors near water (MP=medium, E=weak). 
Texture: Loaded logs offer only contrasting texture in scene (MP=weak, E=weak) 
Sound: Tug engine sounds at different frequency but not loudness (MP=weak, E=weak); logs dropping in 
barge very noisy, especially when barge empty (MP=strong, E~edium); arriving and departing lo-ton 
trucks add to noise levels (MP=moderate, E=weak) 

m 
,, Srn~4i: Some smell of tug diesel, truck exhausts, and fresh cut wood (MP-eak, E=we@. 

1 : 
. . . I _ *,,a , .“..*,ll,,,“.l.. .I >.. “I _ _ _, _ _., . ‘, :.- ,‘_ ., :_ ,\_ ., ,. ,, 



- 

- 

- 

Figure A.10 
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L.9 A.1.5 Conciusion on Number of !ncompatible Landscape Contrasts (Intensive Use Area and 

Terminal Near Rio Duke Bridge) 

&&.e ,., ,, .S# 1’“*2.. ;. *..“‘J ,. .:- .,,,,, :_ ” “” ” :. -__ 
I_ “,... -_ j”.l 
Component Existing Conditions Master Plan 
line Medium , -, ,. ,.. &-ow 
Form ._ strong strong 
Color Weak Medium 
Texture Weak Weak 
Sound Medium strong 
Smell Weak Weak 

, ‘,: .c. 
. _.. 

A.2 PLANTATIONS AND ADJOINING ROADS 
_, 1 

A.2.1 Existing Coiditk (before or without plantations) 

Mixed tracts of highly disturbed native forest, grazing land, agricultural land, and local community 
developments 
Open views of landscape mixed with closed views by weedy vegetation 
Landscape vegetation of mixed sizes and species 

r Occasional bare soil from poor land management, some excelkent green pasture 
Paved roads of moderate traBic and suitable for 70 la&r speeds; unpaved roads of low traEc and speeds 

r below 30 lan/hr -.*T..,^,” ~.,,‘s..*. 
L . . ..- b ““1 ̂ I”,*, ~.;?~~~~~&,‘ ., _ , ,_ . ,_ 

“A.2.2 <haracterization of Above’ ’ ’ 
,. 

housing. Otherwise curved horizons, foot paths, and vegetation outlines. 
Form: Irregular shaped blocks of cleared land and native forest with some curved and some straight edges. Ro~ded:~~~ “~~.b~h shapes. M”~~hab~~~~~ “~~~~~‘~~~~~~~~~~~~~.~ Rb+GG; && ‘gende ro~ded 

forms with frequent rectangles 
Color: Mostly green with a few browns except on paved roads where grey-black. Pastures lighter yellow- i ..~/ .s.“p~. green.coini;a;red to titir.~luir~i&f.kost Mtrve v~g&~~n~ ‘“XI-. ._ 1, 

Texture: Almost all rough and abrasive because of mostly foregrotmd viewing. Smoother texture of 
pastures and backgrotmd of broaderviews. Recently cleared land is usually rough. 
Sound: Few sounds except along roadways. Road traffic is predominantly small vehicle and pedestrian 
except on paved roads where commercial trucks pass at a rate of a few/hour all day. 
Smell: Quite varied depending on location and land use. Mostly forest, vegetation; and earthy %nelIs. 
Occasional smoke andvehicle -exhaust. Sometimes livestock odors. 

A.2.3 Example Components ,.^ -_ _. I._ ,“_ s, 
,,, r., .‘.,. ,“-.z,d “. ,:.,,’ j., y A i;, 

The introduction of short-rotation gmelina plantations slightly changes the character of what is viewed in 
both positive and negative ways. The comparison of the positive and negative effects yields an overall 
acceptable change. Figure A. i 1 characterizes a ‘typical landscape along a road. The road could be gravel 
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although a paved road is sketched because of the stronger viewing implicatio$:’ A;i,‘hj$&.heti& plaritition 
tract is imposed on .theright of the road in the “A@$~. sketth..,Part ofthe v$proftbe lanecape is blocked 
bv the nlantation. However, a more forested experience is presented and the landscape (midgrotmd and 
backgrotmd) comes back into view down the road. L+ !ong as the view is not blocked for many kilometers, 
the visual effects are quite acceptable. Neither existing t.rafXc or the additional ,traffic 4imposed by log 
trucks is pictured. The pastoral experience of the sketched conditions would be altered by traffic, especially 
if the trucks contribute to traffic congestion. 

The line of the tree trunks in rough rows as imposed by the plantations is rated as a medium visual impact :*-~~*‘::i.c-<~ Ir’“YE-**.r.““l -j_. I _,,. ;,, l_“,,, ., ,... * “,.,- __-,.,; _, 
as compared to exrstmg condmons. The color of gmelma (not portrayed in the black-and-white sketches) is 
a lighter yellow-green compared to the existing landscape but this contrast is not strong. Viewed from a 
distance (not shown), gmelina plantations appear slightly different in canopy texture from mofi.,native 
vegetation because of gmelina’s smoother, more even canopy (a finer texture). In most cases this contrast is 
acceptable since it is forest cover and not cultivated land 

,, - ; 
‘The visual c&ection of the plantations’~~ be d&erem at harvest and plantings but the effect will last 
about one year out of about siir. Harvested plantations do not convey the magnitude in visual negativity of 
native forest harvesting because much less slash is left behind as “clutter and waste.” But a brown colored 

L trakt will be present for a few months. 
j, ,,. 

A.2.4 Contrasts Projected from Proposed Action (more gravel roads somewhat improved; 
tiGASibliir&i of jjmelina on short-rotation) 

Line; &l~y straight lines of boles of gmelina over 1.5 years of age. This is amplified by trees occurring in 
rows. Pronounced but infrequently visible straight lines of plantation edges unusual in landscape. These e;& ~&m;~-e~~~~&~<~~ .g;/.&bxishment. Ad&.oM ?%..% roads will add more !,@@ to 

. .,. ._ -_ : 
landscape but this will generally be unnoticed by travelers. [medium] 
Fo~~~~~~~or~~~~‘c~~~~ ‘till be the canopy of the gmelina which will be rounded at the margins but . I. -a”. 
long and eiev&ed.‘Fox=m of cleared land during establishment same as surroundj.ngs, only larger. [weak] 
Color: gmelina plantations offer a mildly lighter green as a forest cover but this is still somewhat darker 
green than the grazing land use being displaced. Much contrast of broF,on, @n,,at harvest time(S years ., -.dIp”_. ,,~, 
out of 6) [medium] 
Texture: The plantations are homogeneous and finer in texture than either grazing laud (which is broken 
by clumps of native-vegetation) or native forests (all-aged stands). At close view, the understory offers a 
veijWntrasting tefire of leaf-littered shady ground and many stems of young trees. Big texture change 
during harvest/establishment. [medium] 
S&d: Mostly ad&&~‘0 ton trucks on roads both forest access and paved and both signif5ca.m. [medium] 
Sm&?Ir& added smells ‘are’fidm added,truck,eaust and land burning (provided labor camps are kept r “4 ->. ,, ̂ I^” I.1’ ̂ .^ ,_l., ._, _ , 
sanitary).[weak] 

_. I ; _.,, , I ,I .,. ,- ,, ,I 
A.2.5 Conciw,iqp. on Number of Incompatible Landscape Contras& 

,., 

_ “,_.._ ,. . . 

‘” 
..~.;a: _* 

k i 

Lands,cape c,&--w;lt .;,. . B. , Existing.C6ndi.ions 

F 
1 

tine ii ‘. medium 
Form Weak 
Color medium 
Texture medium 
Sound medium 
Smell Weak 
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A.3 GOLFETTE CORRIDOR 

A.3.1 Existing 

Broad, long lake with occasionally 
moderate boat traffic 

Boat traffic of small to medium sized 
pleasure and working craft 

Infrequent large tourist craft 
Noises not an issue, usually quiet 
South side source of moderate viewing 

from special use zone 
Part of north side a wilderness-type 

reservation with wildlife viewing 
and only small boats 

Very few remnant navigational aids 
Wildlife sounds can be important on 

north side 

A.3.2 Characterization of Above 

Line: From shoreline, long dominant horizontal line of lake surface and opposite shore line horizon. No 
noticeable notches in shoreline horizon and little variation caused by boat traflic. From water, small 
houses, huts, piers, and boats form limited but agreeable line contrast. 
Form: Large rolling mountains in background with rectangular patches of clearing visible in clear weather. 
Color: Mostly middleground which slightly dulls the greens, browns, and blues of vegetated shoreline and 

Master Plan (assumptions/interpretation) 

Broad, long lake with increased boat trafIic mostly 
.jn support of tourism and small commercial 

Few limits on boat size but mostly tourist-related 

Periodic large tourist craft 
Boat noises not an issue except near Primitive Area 
South side viewing compatible with rustic tourism 

No non-tourist commercial boats within 3/4 km of 
Primitive area, only small boats inside this 

distance 
Navigational aids permitted but no flashing lights 
Increased wildlife sounds and manatee tiewjng 

- 

lake surface 
Texture: Water extremely smooth in calm weather, somewhat ruff otherwise. Boat wakes not an issue, 
Vegetation mostly smooth and fluffy looking at a distance, somewhat rnffer texture within 1/ km. 
Sounds: Usually muffled by distance and frequent boat sounds 
Smell: Nothing but unpolluted water, sometimes sea water smell. 

A.3.3 Example Components 

As can be seen in Figure A. 12, the visual and aesthetic contrast offered by barging in the Golf& would be 
weak. Long horizontal lines of’the opposing shoreline, the presence of other boats, and the long horizontal 
lines of barges would be compatible. Barges would be moving perhaps 7 km/In creating minimum wakes. 
These passes would occur 1 to 2 times per day which does not generate a trafZic issue, even with the slow 
pace of the barges. Few logs should be visible protruding above the gunnels of the barge. This would 
minimize visual effects. The sketch does not depict any navigational aids. 

The view from the Chocon Machacas Biotope of barge movement up and down the Rio Dulce would offer 
even less contrast as expressed above because of greater distance between the viewer and the barges. 
Barges or boats for servicing plantations in the tributaries of the Rio Dulce in the Chocon Machacas 
Biotope were not sketched because the Simpson proposed action did not specifically include such activity. 
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A.3.4 Contrast Projected from Proposed Action 

line: None sufficiently detectable (MP=weak, E=weak) 
Form: Long low barges at a distance of more than l/2-3/4 km will match long dominant horizontal line of 
lake surface and vertical lines of barges not noticeable (MP=weak, E=weak) 
Color: If barges are darker colors (brown, grey, dark green) the contrast will be minimal. If white, yellow, 
orange, or other bright warm colors, barges would contrast moderately. Color assumed darker. (MP=weak, 
E=weak) 
Texture: None sufficiently detectable in contrast, limited wake effect (MP=weak, E=weak) 
Sounds: Deep sounds of tug may contrast other boats in existing situation but loudness is the same. With 
added traffic of Master Plan, the difference will not quite be lost in the traffic (MP=weak, E=medium) 
Smell: None sufficiently detectable in contrast (MP=weak, E=weak) 

A.3.5 Conclusion on Number of Incompatible Landscape Contrasts 

Landscape 
Component Existing Conditions Master Plan 
line Weak Weak 
Form Weak Weak 
Color Weak Weak 
Texture Weak Weak 
Sound medium Weak 
Smell Weak Weak 

- 

- 

- 

- 

- 

- 

- 

- 

A.4 CHOCON MACHACAS BIOTOPE AND RIVERS (Proposed Transport of 250,000 tondyr of 
wood by Commercial Barge (also access to gmelina plantations)-Primitive Zone) 

A.4.1 Existing (Master Plan assumed the same as existing conditions-i.e., Preservation/wilderness/ 
visitor information) 

- 

- 

Undeveloped, natural shoreline fully wooded or in process of restoration 
No dredging anywhere; any bottom or shoreline scouring will result in termination of causal agent 
1-3 small docking facilities for small boats only; very rustic interpretive centers 
As much quietness as possible; no flashing lights visible on water 
No wake rule within l/4 km of Primitive Zone 
Areas designated off limits to motorized craft for manatee protection 
Local native traffic in indigenous boats dominant in tributaries 
Fishing and crabbing only by locals for household use only (fishing preserve) in Reservation 
No transport of commercial chemicals or fertilizers through or very near the Reservation 
Commercial traflic at least 3/4 km from primitive docking facilities 

u 

- 

- 

A.4.2. Characterization of Above (i.e., view of Golfete from Reservation) 

line: Continuous highly pronounced horizontal line of lake surface. Special uses on opposing bank 
(midground/background) form horizon of sot?, wavy line. Some fine vertical lines from aquatic grasses on 
near shoreline 
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Form: Major forms are strong narrow horizontal band between water and C~IIO~$’ ac%ss’Water; large 
rounded mountain in background with some rectangular forms visible partway up slope. All boats of low 

pl profile. 
b 1 Color: AU naturaJ colors (brown, blue, green grey) except for some pleasure craft of bright white color. 

Texture: Don+an& bycondition of water surface (varies fionl smooth torough) and texture of vegetation 
P? 
s canopy on opposite shoreline and mountains (fluffy). 

Sound: Occasional, boat motors of light to medium r&e; occasional bird and,.ar$m&o~ds;‘often sounds I i, l*v..*M1 “a..-_- .i--xu4r vm,.<-3 
of water droplets falling through canopy. I* a P’ Smell: Clean No me1 and often no fire smells; wet tropical rainforest smells which include soil, flowers, 

b * and greenery. Very little smell from lake water. .,, ., . ,, (. 

Pm 
A.4.3 Example Components 

The view of barges in El Golfete from the Biotope would offer even less contrast than the previous view 
i” becawg .of greater distance between the viewer and the barges. f . I. ,, - _ ,/ *ml*_. I_ ,m*m- .._/ve,- *a..*4 & 
i. 

A.4.4 Contras@ qrojected from Proposed ktion (assumes no %%rk%i~/ kaffik by Sknpsd~ on 
F ,.watgpgys within Chocon Machacas .&F?@@) b : ” -’ ‘j ‘_ ‘- :.. ; 

., 
1’: < ,_> .l>,<l/, , I. . . . . . *“~u;,,~-r~ ,s ,“,.P “,$+,-, ; II :..c’.,,s ii >.“..A VI... -.“~:. ‘* d ~“i^Lx:;Bld 

Line: Barges at such a d&mrx (l/2+ km) from Reservation to ,not o~f!&er ‘mnchcontrast; length of barge and 
p. : tug in scale with sprqpgjings; barge wake insignificant [weak] 
I- Fo~m:‘Empty barge providm 3+ m x 60 m profile of rectar$e above water but appears small at the 

distance viewed from t&e Reservation. Tug blends as just another boat on, the vy@er.atv@$ng d$ance 
r from Reservation. [weak] 

. ~. 
i. 
I Color: A&umes’barges are natural neutral color (brown) so no contrast in colorfrom barge itself. Newly 

debarked logs will be very light but low in barges and should not, be a,-major source of contrast. Lights on 
P L 1 barges at night will seem little different from other traffic on water [weak],. -, _ 
t.; 

c :..A-%* VW -4.” e‘.,‘.~~~*~>~*ivn~ _” 
Texture: If logs are visible, this will be the only significant source of texture contrast (Whether jackstrawed 
or piled in alignment). This should still be considered weak contrast. [weak] 

F Sound: Sound of tug will be deeper than most other boats. Also slower moving (5-6 km/hr) will keep 
k ’ sound in hearing range longer but distance wiJ!-rn-uge sound. Assumes no tug horns and no navigational -~,s.**-e. ..,A-- e..“_L_^ . .._.. b._ *,“ier-. ,,> . . . . . , . . . . ” ._ .,._,, .___” ” ~,(,.- _ ),_ 1 

aids using horns or sounds. [weak] 
F” Smell: No y+l ~q$y.$~exp~+ [y&l 1 .., ._” i-J j ‘*_ ,~ i : “,_, .I ‘_ _, I_, 111. ,I’.“’ ,. ;- :.:.;x; ^“,“,. ,,. , .;, i ,‘r, : ,,L ,. * , : .:, : _. ,,- h /., 

A.4.5 Conclusion .qn Number of lncompkble Landscape Contrasts (%% bf’cojf&t+ barge kific ai. 1 ““‘ _,j._,,_ : . ‘, __,-_ 
f- from Chocon lytachgcas Manatee Reservation) 
i _ .* ,l; . “., ,,+.>.“e..,.i. ;*~k”.n i *:.I’kF.:L;:; Cil&iv ,l,j___ _( ___ ,_ ,,__^. ” _I ̂  ,” “. _ . ;, ,. . , .I. , , ,.j i . :. )’ .’ 

Landscape Component @$$hg Conditio‘ni a0.d Master Plan 
m 

*“I ,_..Y_I.W _I. I_(,_,_ .“,‘5, ._ . ., _*_, ,.l_ ,. _; 

[ line Weak 

Form Weak 

Color Weak 

r 

! 
Te+ure Weak 

Sdund weak I 

Smell Weak 

” 
< I_I” . ‘;‘_ 7<;:‘*“>;.*: :‘T~,;.. ;,~ : -,:;;,-:;;.“‘:y, ~‘j,~.;ri ~.;.;. . .,.::y.. ‘“, . .r . ..A” . ,, ,i ; ,.:, *,c ,,i,“., ;,;. :.: ;.e::.r.a:,;. ‘Y-‘;‘:, ‘i-s I. .*’ .>/ 
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A.5 RIO DUKE CANYON 

A.5.1 Existing and Master Plan 

Containing a few rustic uses as small native huts, inconspicuous tourist services, forests, low intensity 
agriculture scattered between cliffs and forests, and much fishing by indigenous population in small boats. 
Natural scenic beauty of canyon is dominant 
Moderate river traffic, especially on weekends, mostly of pleasure craft, small utility boats, and occasional 
small commercial craft. Some larger tourism craft from time to time but no regular heavy commercial 
t.dYiC 

Clean water, numerous herons, egrets, and sea birds. 
No navigational horns or other types of warning devices based on sounds. No visual navigational aids. 

- 

- 

A.5.2 Characterization of Above 

- 
Line: wavy lines of crooked shoreline, vertical lines of trees and vines on cliff, occasional inconspicuous 
vertical and horizontal lines of hut walls. 
Form: a dominant component with large rounded rock surfaces of canyon wall, rounded forms of 
vegetation patches and darker areas under overhanging cliffs and vegetation, rounded canyon tops and 
walls at bends in river. All structures have slightly rounded roof form of native vegetative material, tree 
crowns in profile against canyon walls generally quite rounded 
Color: natural colors of green (native vegetation), brown (limited shoreline), grey (rock outcrops of cliffs), 
and blue-grey (river water). Occasional white birds and pleasure craft in high contrast. Often shaded. 
Texture: all vegetation in near or midground and is rough-to-fle (compared to smooth at a distance), 
rock texture of generally smooth but abrasive texture, water very smooth with current swirls, all housing is 
rough (native materiaI) texture matching vegetation. 
Sound: Quiet except for motorized craft and occasional wildlife sounds. Sometimes breeze sound audible. 
Smell: One of fresh rainforest and shady, cooler area. No smell from water. 

A.5.3 Example Components - 

The introduction of barges, tugboats, and navigational aids to this canyon would present some strong 
aesthetic changes (Figure A.13). The size of the barge would introduce strong horizontal lines, which 
would be strongly incongruous to the deep canyon conditions. The scale of the barge and tugboat in the 
sketch is not exact but a close representation. The form of the barge, especially when empty as seen from 
water level and beside the barge, would present a 3 m x 60 m wall in a narrow canyon. Viewing trafIic 
would have to pass quite close to the barge and tug thns amplifying the visual experience. If navigational 
aids were added, the untamed experience of the canyon would be changed. The sign shown as a 
navigational aid in the sketch may not be accurate as to type, size, and position. It is presented merely to 
display the presence of a navigational aid on the aesthetic experience in the canyon. 

- 

- 

A.5.4 Contrasts Projected from Proposed Action (addition of heavy commercial barge and 
tug traffic) 

- 

line: 11 m x 60 m barge lines will inundate all line components within view because of such long straight 
lines in a rounded line situation. If vertical lines on barge sides, more contrast added especially on empty 
barges. Navigational aids will add significant contrast to natural elements. [strong] 

- 

- 
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Form: Tug will not be too inconsistent with existing boat traEic if only I-2 passes/day. Contrast will be 
high if more. Barge is out of scale in size and rectangular shape. Navigational aids will be in strict contrast 
to surroundings. [strong] 
Color: Grey barge would have inZma.l contrast and any other natural color would be moderate contrast. 
Color of tug not of much concern. [weak] 
Texture: Barge texture assumed to be smooth non-reflective. If so, texture contrast minimal. Other 
textures of moderate contrast. [weak] 
Sound: Tug engine will have moderate to significant contrast with silence and other boating sounds. Any 
clanging of barge and tug in maneuvering (probably very little) will have great contrast. [medium] 
Smell: Tug exhaust will not contrast smell from other larger pleasure craft. Wood will not smell very 
much. [weak] 

AS.5 Conclusion on Number of Incompatible Landscape Contrasts 

Landscape Component Existing Conditions and Master Plan 
Line strong 
Form *ong 
Color weak 
Texture Weak 

Sound medium 
Smell weak 

A.6 AMATIQUE BAY AND SURROUNDING LAND 

A.6.1 Existing’situation 

Open ocean view horizon with low-lying land forms of native vegetation 
Frequent ocean-going ships to Puerto Santo Tomas and Puerto Barrios 
Constant movement of small working vessels and some pleasure craft in bay. Many boats of larger size 
than up the Rio Dulce (i.e., sea worthy). 
Development of resort viewing, ecotourism, and more developed tourism. Towns of significant size in view 
(Livingston and Puerto Barrios) 
Initial stages of land clearing and low intensity development around part of bay. 
Seaward land is nearly totally undevelop and vegetatedand planned for very undeveloped ecotourism. 

A.6.2 Characterization of Above 

Line: Very strong horizontal lines of open sea horizon and low lying vegetated land masses. 
Near developed areas are many boat masts and building walls providing vertical lines. 
Form: Some rounded hills seen from developed tourism areas. Also broadside hulls of ocean-going ships 
o&n in view in distant (angular). Otherwise rounded form of bay as lagoons and inlets along shoreline. 
Color: Dark green of native vegetation; blues, greens, and greys of water; whites of small boats and blacks 
of larger ones; light colors of towns and beaches. Much open sky (whites and blues). 
Texture: Generally dominated by water surface conditions from smooth to slightly course. Vegetation 
looks soft and flu@ due to distance in view. Towns look rough (as a whole) and smooth (walls and streets) 
up close. 
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Sound: Many sounds of ships, human activity, and @aflic around towns. Otherwise s~rn~vv+ quiet with 
occasional navigation sounds. 
Smells: Strong fish smells at times near water at-to-; general ocean (seawater) smells; forest smells near 
le& developed ec&&sm k&s. 

A.6.3 Characterization of Example Coiponents 

Because views would generally be from long distances and Bahia de Amatique is already used heavily for 
commercial shipping, contrasts should not be notable. 

..,, 
A.6.4 Contrasts Projected from Proposed Action (b‘arge staging area and sea-worthy tug and barge 

activity; navigational aids) 

Line: The main contrast will be added nativational aids an! mqoring posts. Tugs-and barges should offer 
.F little contrast to existing actkities.[medium] ‘ 
i Form: None anticipated [weak] 

Color: No contrast to existing activities, and conditions [weak] 
e” Texture: Arrtigernent of barges, tugs, moorings, and navigation aids may contribute to a texture change 
4 ,* on horizon. This will be quite visible because of effect on horizon line but sea-ioing ships already do this to 

some degree [medium] 
111 

Sound: Added banging from barge handling and reloading will offer very little contrast to ongoing 
activities except for tourism on proposed reservation nearby [medium] 
Smell: No contribution from proposed action [weak] 

F-v 
i 

A.6.5 C&clusion on Nymber ,qf @ompatible Landscape Contrasts (Bahia de Amatique barge 
mooring activity) 

Landscape Component 
Line 

Existing Condition 
medinm 

r 
i :. 1. 1 

Form Weak 

Color Weak 

Texture medium 
Sound 
Smell 

medium 
Weak 

r 
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