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MEMORANDUM 

 

 To:   Mr. Efran Paredes 
    Infinigen Renewables, LLC 
    53 Palmeras St, Ste. 701,  
    San Juan, Puerto Rico 00901 
 

 From:  Emanuelle D. Rodríguez Muñiz, P.E. (FL, PR) 

    Kimley-Horn and Associates, Inc. 

 

 Date:  December 11, 2023 

 

 Subject: Yabucoa Solar Farm  

    Visual Impact Assessment   

    

 

Introduction 

Kimley-Horn has been retained to perform a Visual Impact Assessment (VIA) for a proposed 32.1 mega-

volt amp (MVA) photovoltaic solar farm in Yabucoa, Puerto Rico, a city located 30 miles southeast of San 

Juan. The proposed solar farm will be situated on one (1) 48,497,793.33 square meter (sqm) parcel split 

into 6 zones. A detailed project map is included in Attachment A. The project zones delineate smaller 

sections within the larger parcel that will be developed as part of the proposed solar farm. The land area of 

each project zone is as follows:  

• Zone 1: 113,036.56 sqm 

• Zone 2: 47,711.81 sqm 

• Zone 3: 67,246.43 sqm 

• Zone 4: 16,090.91 sqm 

• Zone 5: 34,483.74 sqm 

• Zone 6: 63,591.24 sqm 

Yabucoa is a small-to-medium-sized city with nearly 33,000 inhabitants as of 2020 data. The proposed 

project site is 2 miles from the city center of Yabucoa and is situated in the valley between the communities 

of El Negro and Comunas near Playa Yabucoa and Playa Lucía. Yabucoa is generally 30 miles in straight-

line distance from Puerto Rico’s capital city, San Juan; and lies closest to the metropolitan area of Caguas. 

Attachment B shows an area map, including the Yabucoa Valley region and island of Puerto Rico.  

This VIA Memorandum analyzed the overall visual impact the proposed solar farm may have, gave context 

to the project site and current conditions, and described any mitigation plans to be put in place, if any.  

Existing Visual Conditions 

The natural landscape of the area is characterized by common tropical to sub-tropical terrain, geographical 

features, and flora. West of the project site is a valley, which extends to the Limones community and is 

bounded by the Comunas community to the north and the city of Yabucoa to the south. Satellite imagery 
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and Puerto Rican government maps indicate much of the land in the aforementioned valley is used for 

agricultural purposes. To the east of the project site is the Caribbean Sea. As a whole, the area is 

characterized by greenery and swaths of untouched forest.  

Adjacent to the Yabucoa Harbor, an existing oil-refining company operates in the area bounded by the PR-

53 and PR-9914 roadways. The oil-refining site is approximately 552,000 sqm, with 35-40 industrial oil 

tanks ranging in size from 15 to 75 feet radii and approximately 30 feet in height. Approaching the oil-

refining site from the northern direction, the oil storage tanks are visible beginning at the PR-53 and PR-

906 intersection. Approaching the site from the south, the tanks are visible beginning at the PR-901 and 

PR-9901 intersection. 

 

Image 1: Existing Oil Refining and Storage Site 

The proposed project site is bisected by PR-9914. The northern portion of the site, where zone 1 will be 

constructed, is adjacent to the existing oil refining plant. This ~113,036 sqm zone (zone 1) is undeveloped 

and consists of a sole grassy area. South of PR-9914, the largest area of the proposed project site will hold 

zones 2, 3, 4, 5, and 6. The area has been listed on Federal Emergency Management Agency (FEMA) 

flood maps as a flood zone, with existing wetlands to the west. Similar as zone 1, these zones are 

undeveloped and consists of a sole grassy area. This area has a land use designation of SRC (Suelo 

Rustico Común) with some areas designated as SREP-A (Suelo Especialmente Protegido – Agricola).  

Assessment Methodology  

Kimley-Horn employed the use of guidelines established for VIAs by the US Department of Transportation 

(USDOT) Federal Highway Administration (FHWA). The first critical phase of drafting a VIA is deciding the 

level of VIA needed. Using the FHWA VIA scoping questionnaire, it was concluded that a VIA Memorandum 

would be sufficiently encompassing and descriptive of all impacts, areas of visual effect, landscape 

constraints, and public opinion. The FHWA VIA guidelines further outline the criteria for a VIA Memorandum 

as a project that has no public controversy; minor visual impact; travelers and neighbors as the primarily 

impacted viewer groups; low viewer sensitivity, compatibility with local plans; no impact on scenic 

resources; and unlikely legal challenges.  

FHWA also identifies three main stakeholders to be considered for every type of VIA: Environment, People, 

and the intersection of the two. As a result, a layered analysis of the ‘environmental’ stakeholder group was 

conducted. Considerations such as the landscape constraints, visual resources, compatibility of the project 

with the natural environment, and mitigatory practices were examined. The ‘people’ stakeholders reflect the 

community and any other group that may be affected by the proposed project. Through this lens, 

perceptions of the impact of the project are analyzed. Finally, the convergence of the aforementioned 

analyses culminates in the ‘intersection’ stakeholder group. This frame of reference is used to consider 
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topics such as area of visual effect (AVE), visual quality, degree of impact, and visual preferences. 

Throughout the VIA, emphasis is placed on pragmatic qualitative engineering judgment. Attachment C 

includes a copy of the project via scoping questionnaire, showing a ‘score’ reflecting the need for a VIA 

memorandum.  

Area of Visual Effect (AVE) 

Not all land within the proposed project site will be developed into a solar farm. Required setbacks for the 

property line, wetland, and floodplain reduce the size of the construction area. At the end of project 

construction, the project parcel (Parcel ID# 377-000-003-09-000) will only be developed by ±7%, as the 

total area of the six (6) project zones equates to ±342,160.69 sqm. 

Across the six zones of the project site, the main visual alteration will be that of the solar panels. The solar 

panels used widely across the renewable energy industry will be installed in an array with groups of panels 

placed together. Elevated at a height no more than 3 to 5 feet off the ground, the advantage of solar farms 

is that nearly all mechanical components necessary for the function of the panels are buried underground, 

away from the view. Electrical transmission lines, inverters, and other electrical cables will not visually 

burden the surrounding communities or travelers in the area.  

Reflectivity off of the surface of solar panels is often a concern for the potential of excessive nuisance glare. 

The photovoltaic solar panels to be installed at the proposed project site can be oriented differently 

depending on the angle of the sun. Photovoltaic solar panels are designed to harness the power of the sun 

at any angle, though operate best when the sun’s light is as perpendicular as possible to the solar panel. 

Glare does not occur when the sun’s light is falling perpendicular to the solar panels, since this is the time 

when the panels’ low albedo properties allow them to absorb the sunlight most efficiently. Some solar farms, 

which have static solar panels orientated in a singular direction, do create glare, but the dynamic nature of 

the Yabucoa solar farm panels will prevent this issue from arising. Little to no reflective glare is anticipated 

from the proposed solar panels. Furthermore, the Yabucoa area is predominantly rural-to-suburban, where 

no large skyscrapers or structures exist that could augment any glare coming off of the solar farm. The area 

also does not have any general aviation or major commercial airports, where the solar panels could pose 

harm to aircraft flying overhead.  

Viewshed Analysis  

Static Viewsheds 

FHWA defines a static viewshed as a point of visual reference that can be seen from an observer standpoint 

of 360 degrees. In the case of the proposed Yabucoa solar farm, visual reference to the site can only be 

established from a single observer standpoint of ~180 degrees, the average human field of view within 

physiological limits. North, south, and easterly observation points will provide a sweeping view of the project 

site; while a westward observation point on the western side of the project would not permit a view of the 

project site.  

Dynamic Viewsheds 

A dynamic viewshed is defined as a view that is observable along multiple points of a moving path. An 

example of this, which is relevant to the proposed project, would be a driver’s view of the solar farm along 

multiple roadways near the populated Yabucoa area. Note that dynamic view sheds can appear and 

disappear along a singular pathway (i.e., a driver establishing visual reference with a point, losing that visual 

reference as they ascend a hill, and re-establishing the visual reference descending the hill). Approaching 
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the project site from the north, the PR-906 and PR-53 intersection is the first point wherein a traveler would 

be able to locate the project site visually. Continuing the drive south towards the project site, drivers will 

lose visual contact with the site when crossing the geographic trough at the Ramón Luis Cruz Dávila Bridge, 

due to a row of tall shrubs blocking the forward view. Visual contact is reestablished at the KM 42.2-

kilometer marker.  

 

Image 2: Southbound Viewshed Along PR-53 Roadway 

Approaching the site from the south along PR-901, the first dynamic viewshed would be at the Ruinas de 

la Hacienda La Lucía cultural and historic site and continue until the PR-901/9914/53 roundabout.  

The western approach using PR-901 has no dynamic viewsheds, as the road gradually slopes upwards 

from a geographical low point stretching back to the PR-3 and PR-901 intersection near the city center of 

Yabucoa. There is no eastern approach to the project site, and therefore, no dynamic viewshed to account 

for.  

Restricted Viewsheds 

Restricted viewsheds are defined as visual reference points that have the potential to be impacted by 

vegetation or natural conditions. As is common in all of Puerto Rico and the Caribbean, though there are 

periods of intense sunlight and clear skies, prolonged rain showers and thunderstorms are equally as 

common. Rainfall events have the potential to greatly reduce the visibility in the area around Yabucoa, 

particularly since the proposed project sites lie in a valley near the seashore. Low-level fog and precipitation 

will reduce the area of visual effect (AVE), particularly with travelers passing by the site in vehicles.  

 

Image 3: Restricted Viewshed Along PR-901 Roadway 
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As stated in the aforementioned section about dynamic viewsheds, there is existing shrubbery along PR-

53. These shrubs, combined with the trough created by the creek the Ramón Luis Cruz Dávila Bridge 

crosses, create a restricted viewshed. The Yabucoa valley region is predominately agricultural in its 

quotidian use, and therefore has low-laying grasses and natural vegetation, with the occasional tropical 

flora in the area. 

Public Opinion 

Residents of the El Negro community in Yabucoa are largely accustomed to the AVE the oil refining site 

has created and are arguably the residents of the region who would have the most unrestricted view of the 

proposed solar farm. Though most residents would have a view of the solar farm, the much larger visual 

burden would remain that of the existing oil refining site. Attachment D shows a photo rending using drone 

imagery of the area to be constructed under the project zones.  

 

Image 4: View from the Highest Point of the El Negro Community towards Project Site 

In a larger sense, according to the U.S. Energy Information Administration (EIA), Puerto Rican residents 

pay some of the comparatively highest power bills in the entire United States. Though Puerto Rico is rich 

in natural resources, including solar potential, the infrastructure of the island’s renewable energy sector has 

not been fully developed. Largely, the Puerto Rican people rely on oil and natural gas-fired power plants 

for energy, which pollutes their pristine environment and has been subject to hefty incremental service 

disruptions and pricing fluctuations. The energy crisis in Puerto Rico has made it such that the average 

energy bill on the island has nearly doubled for most customers since only two years ago, according to the 

EIA. As a result, there has been no public opposition to the proposed Yabucoa solar farm. Public opinion 

has largely swayed in favor of renewable energy as financial pressure has placed the advent of lower bills 

using solar power at the forefront of most Puerto Rican households. Particularly in more rural regions of 

Puerto Rico, where tourism is less, and the local economies are more reliant on agriculture, the proposition 

of the solar plant is an exciting endeavor for locals.  

Further exemplification of positive public opinion is the public-private partnership that the Yabucoa solar 

farm has created. The land where the proposed project will be built is owned and managed by the Puerto 

Rican government’s Bureau of Land Management (BLM) (Administración de Terrenos). The operating 

company, responsible for the operation and maintenance of the project has also been previously awarded 

contracts to develop solar farms across Puerto Rico, with many successful ventures in the northwestern 

portion of the island with their Oriana I and Oriana II solar farms positively affecting the communities of 

northwest Puerto Rico. It is our understanding that the Puerto Rican Electric Power Authority (PREPA) 

plans to partner with future solar farms in Puerto Rico.  
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Mitigation and Enhancement 

No viewshed mitigation or enhancements are likely necessary for the proposed Yabucoa solar farm. When 

contrasted against the existing oil refining site, the proposed Yabucoa solar farm is minimally visually 

invasive and remains in the foreground of the much larger and prominent oil storage tanks. While the 

existing storage tanks are likely painted white to reflect sunlight and prevent temperature spikes in the crude 

oil products stored inside the tanks, the white color is unnatural and draws attention to itself against the 

lush green background. The solar panels, much smaller in nature and darker in color, offer up a respite of 

clashing colors against the natural background of the region. While maintaining complimentary hues of 

grey, dark blue, and black; the colors of the solar panels integrate well into the surroundings. The 

aforementioned, combined with the existing vegetal buffer provided by trees and shrubs, will occlude the 

project from unaccounted AVEs.  

Legal and Regulatory Context  

There are no widespread laws in Puerto Rico regulating the use of solar panels in a commercial or industrial 

capacity. Small-scale projects, such as residential installations can at times be monitored by local entities; 

but legislation limiting or prohibiting commercial solar panel use does not exist. The only mention of solar 

panels in Puerto Rican law is in 23 L.P.R.A § 106, wherein the context of the law mostly sets strict 

regulations for solar panel manufacturers who must meet safety regulations before importing solar panels 

into the island.  

PREPA and the project client have collaborated before with past solar farm projects in Puerto Rico. In 

addition, the land to be used in the proposed Yabucoa solar farm is stated owned and signifies a symbiotic 

relationship between the solar farm operator and the Puerto Rican people.  

Field Observations 

Field observations were performed within the AVE to conduct observation and document existing visual 

conditions. Site visits were conducted on the following dates to the proposed project site: 

• Friday, November 3rd, 2023 

• Wednesday, December 7th, 2023 

Through the use of georeferenced high-definition photography of street-level AVEs and aerial photographic 

equipment, the project footprint was thoroughly analyzed for all conditions impacting the visual inventory of 

the Yabucoa region.  

Employment of Geographical Information Systems 

The geographical information systems software ArcGIS Pro was used to aid in the visualization of spatial 

data in the form of political maps. The advent of multi-layered maps to give context and scale to a project 

location allows for a more complete and thoughtful analysis for VIAs completed in tropical environments 

such as Puerto Rico that may have varied geographic features within a condensed location.  

Recommendations 

From an engineering standpoint, a primary concern for a solar farm constructed near an urban area would 

be the safety and efficiency of the operation. Advanced planning has made it so that the proposed Yabucoa 

solar farm has been designed taking all precautions necessary to protect the public and lessen any visual 

burden. The proposed 5-meter (16.4-feet) setback from the property line, combined with the ±5-meter buffer 
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from the setback to the first row of solar panels, creates a total 10-meter setback. The 10-meter buffer 

lessens the AVE by pushing back the panels from the visual field of reference. No recommendations are 

suggested as part of the proposed solar farm. 

Conclusion 

Kimley-Horn has been retained to analyze the visual impacts of the proposed Yabucoa solar farm with a 

total land area of ±338,160.69sqm located in southeast Puerto Rico. Comprised of 6 separate project 

zones, the solar farm will be constructed on a public land parcel owned and managed by the Puerto Rican 

BLM. The AVE for this proposed project is defined by segments on the southbound stretch of the PR-53 

roadway, PR-901 roadway from the PR-9901 intersection northward, and high-vantage point areas of the 

El Negro community.  

The assessment methodology of this VIA followed established FHWA guidelines for VIA memorandums. 

Using the chronological order provided by the FHWA, the level of VIA was established using the VIA 

questionnaire. The VIA decision matrix was also used to determine the relevant subsections of the report. 

As per FHWA's published VIA best practices for authors, Kimley-Horn assured relevant environmental 

engineering professionals were able to weigh in and quality control all data represented in the report.   

Static viewsheds, dynamic viewsheds, and restricted viewsheds were analyzed as part of this VIA. The 

project will not have any static viewsheds due to the proposed layouts. For a static viewshed to exist, a 

relative focal point must be visible from 360 degrees from a static viewpoint. Dynamic viewsheds exist 

mainly alongside the northern approach of PR-53. Topography along the southern approach of PR-53 

creates a dynamic viewshed at the crest of the hill by the Comunas community that disappears by the 

trough at the Ramón Luis Cruz Dávila Bridge, only to reappear at kilometer marker 42.2. Restricted 

viewsheds are possible given the common meteorological conditions and native flora found across Puerto 

Rico. 

The proposed project site has received no opposition from the general public or any relevant governmental 

agency in Puerto Rico. The current socioeconomic situation in Puerto Rico regarding increasing energy 

costs has the island’s population generally supporting resolutions for renewable energy; a sentiment that is 

fortified by the public-private nature of this project. In addition, there are no widespread laws in Puerto Rico 

regulating the commercial use of solar panels.  

The existing layout for the Yabucoa solar farm was designed by professionals in the civil and electrical 

engineering fields. While maintaining the highest degree of safety and functionality, the proposed solar farm 

has been engineered with the public interest in mind. The 10-meter buffer from the right-of-way line to the 

solar panels provides sufficient distance to reduce any visual impact. The design also accounts for 

necessary setbacks for wetlands and flood zones.  

This report finds that the affected visual areas outlined in the aforementioned sections will not receive a 

visual burden large enough to warrant any mitigation as part of the FHWA VIA guidelines on mitigation and 

enhancement. The proposed solar farm will be constructed in the foreground of an existing oil storage and 

refining site that casts a larger AVE than any other existing man-made structure or project in the region.  

 



 

 

 

 

 

 

 

 
 

 

 

 

 

ATTACHMENT A 

     Site Plan 
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Area Map 
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VIA Scoping Questionnaire  

 

 

 

 

 

 

 

 

 

 

 

 









 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT D 

Project Photo Rendering 

 

 

Project Spatial Visualization
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