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Executive Summary

The United States (US) Army Corps of Engineers (USACE) Baltimore District on behalf of the
Army National Guard (ARNG)-Installations & Environment Division (IED), Cleanup Branch
contracted AECOM Technical Services, Inc. (AECOM) to perform Preliminary Assessments (PAs)
and Site Inspections (Sls) for Perfluorooctanesulfonic acid (PFOS) and Perfluorooctanoic acid
(PFOA) Impacted Sites at ARNG Facilities Nationwide. The ARNG is assessing potential effects
on human health related to processes at facilities that used per- and poly-fluoroalkyl substances
(PFAS), primarily in the form of aqueous film forming foam released as part of firefighting activities,
although other PFAS sources are possible.

AECOM completed a PA for PFAS at the Army Aviation Support Facility (AASF; also referred to
as the “facility”) in San Juan, Puerto Rico, to assess potential PFAS release areas and exposure
pathways to receptors. The performance of this PA included the following tasks:

¢ Reviewed data resources to obtain information relevant to suspected PFAS releases
e Conducted a site visit on 20 May 2019

o Interviewed current PRARNG AASF personnel during the site visit, including the AASF safety
officer, a sergeant with the Puerto Rico ARNG (PRARNG), as well as the Aviation Department
Rescue and Firefighter Section Supervisor of the adjacent Isla Grande Airport.

e Completed visual site inspections at known or suspected PFAS release locations and
documented with photographs

o Developed a preliminary conceptual site model (CSM) to outline the potential release and
pathway of PFAS for the Area(s) of Interest (AOls) and the facility (Figure ES-1)

One AOI related to a potential PFAS release was identified at the AASF during the PA. The AOI
is shown on Figure ES-1 and described in Table ES-1 below:

Table ES-1: AOIls at AASF

Area of Interest Name Used by Potential Release Date
AOI 1 Hangar and Wash Rack Areas PRARNG 1999 - 2016

Based on the possible PFAS releases at the AOI, there is potential for exposure to PFAS
contamination in surface soil to site workers and trespassers via ingestion and inhalation; in
subsurface soil to construction workers via ingestion and inhalation; and in surface water and
sediment to construction workers and off-facility recreational users via ingestion. Potential off-
facility PFAS release areas also exist adjacent to the AASF. It is unknown whether or not the off-
facility sources affect the AASF. Based on the US Environmental Protection Agency (USEPA)
Unregulated Contaminant Monitoring Rule 3 data, it was indicated that no PFAS were detected in
a public water system above the USEPA Health Advisory level within 20 miles of the AASF. The
preliminary CSM for the AASF is shown on Figure ES-2.
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1. Introduction

1.1 Authority and Purpose

The United States (US) Army Corps of Engineers (USACE) Baltimore District on behalf of the
Army National Guard (ARNG)-Installations & Environment Division, Cleanup Branch contracted
AECOM Technical Services, Inc. (AECOM) to perform Preliminary Assessments (PAs) and Site
Inspections (Sls) for Perfluorooctanesulfonic acid (PFOS) and Perfluorooctanoic acid (PFOA)
Impacted Sites at ARNG Facilities Nationwide under Contract Number W912DR-12-D-0014, Task
Order W912DR17F0192, issued 11 August 2017. The ARNG is assessing potential effects on
human health related to processes at facilities that used per- and poly-fluoroalkyl substances
(PFAS), primarily in the form of aqueous film forming foam (AFFF) released as part of firefighting
activities, although other PFAS sources are possible. In addition, the ARNG is assessing
businesses or operations adjacent to the ARNG facility (not under the control of ARNG) that could
potentially be responsible for a PFAS release.

PFAS are classified as emerging environmental contaminants that are garnering increasing
regulatory interest due to their potential risks to human health and the environment. PFAS
formulations contain highly diverse mixtures of compounds. Thus, the fate of PFAS compounds
in the environment varies. The regulatory framework at both federal and state levels continues to
evolve. The US Environmental Protection Agency (USEPA) issued Drinking Water Health
Advisories for PFOA and PFOS in May 2016, but there are currently no promulgated national
standards regulating PFAS in drinking water. In the absence of federal maximum contaminant
levels, some states have adopted their own drinking water standards for PFAS. Puerto Rico does
not currently have drinking water standards for PFAS.

This report presents the findings of a PA for PFAS at the Army Aviation Support Facility (AASF;
also referred to as the “facility”) in San Juan, Puerto Rico, in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended, the National
Oil and Hazardous Substances Pollution Contingency Plan (40 Code of Federal Regulations
[CFR] Part 300), and USACE requirements and guidance.

This PA documents the known fire training areas (FTAs) as well as other locations where PFAS
may have been released into the environment at the AASF. The term PFAS will be used
throughout this report to encompass all PFAS chemicals being evaluated, including PFOS and
PFOA, which are key components of AFFF.

1.2  Preliminary Assessment Methods

The performance of this PA included the following tasks:

o Reviewed data resources to obtain information relevant to suspected PFAS releases
e Conducted a site visit on 20 May 2019

e Interviewed current Puerto Rico ARNG (PRARNG) AASF personnel during the site visit,
including the AASF safety officer, a sergeant with the PRARNG, as well as the Aviation
Department Rescue and Firefighter Section Supervisor of the adjacent Isla Grande Airport.

o Completed visual site inspections (VSIs) at known or suspected PFAS release locations and
documented with photographs

e Developed a preliminary conceptual site model (CSM) to outline the potential release and
pathway of PFAS for the Area(s) of Interest (AOls) and the facility
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1.3  Report Organization

This report has been prepared in accordance with the USEPA Guidance for Performing
Preliminary Assessments under CERCLA (USEPA 1991). The report sections and descriptions of
each are:

e Section 1 — Introduction: identifies the project purpose and authority and describes the
facility location, environmental setting, and methods used to complete the PA

e Section 2 — Fire Training Areas: describes the FTAs at the facility identified during the site
visit

¢ Section 3 — Non-Fire Training Areas: describes other locations of potential PFAS releases
at the facility identified during the site visit

o Section 4 — Emergency Response Areas: describes areas of potential PFAS release at the
facility, specifically in response to emergency situations

e Section 5 — Adjacent Sources: describes sources of potential PFAS release adjacent to the
facility that are not under the control of ARNG

o Section 6 — Preliminary Conceptual Site Model: describes the pathways of PFAS transport
and receptors for the AOls and the facility

e Section 7 — Conclusions: summarizes the data findings and presents the conclusions of the
PA

o Section 8 — References: provides the references used to develop this document
e Appendix A — Data Resources
e Appendix B — Preliminary Assessment Documentation

e Appendix C — Photographic Log

1.4  Facility Location and Description

The AASF is located in the Isla Verde area of Puerto Rico. The facility is directly adjacent to the
Fernando Luis Ribas Dominicci Airport and is loosely bordered by the Cafio San Antonio, San
Juan Bay, and neighborhood of Miramar (18°27'16.32"N; 066°05'47.86"W) (Figure 1-1). The
AASEF is located within an industrial/commercial district of Isla Verde, surrounded on three sides
by the waters of San Juan Bay in addition to multiple bays and inlets. The area was formerly
occupied by the Naval Air Station (NAS), San Juan. Today, the primary mission of the detachment
unit at the AASF is to provide aviation maintenance support and repair for aviation components.

NAS San Juan formerly served as a maintenance stationing point for US Navy ships and planes
in San Juan Bay. NAS San Juan included patrol squadrons of sea planes, massive dry dock
maintenance and repair facilities for naval ships, a fuel supply and refinement center, a defense
housing project, storehouses and support facilities. In 1971, NAS San Juan relocated from Isla
Grande to Ramey Air Force Base on the west coast of the island. Some of the areas previously
occupied by NAS San Juan have been developed into neighborhoods, and other areas have been
designated as industrial/commercial space. The PRARNG AASF was built in 1992 in an
industrial/commercial space formerly occupied by NAS San Juan.

According to PRARNG facility staff, the AASF is anticipated to relocate within the next 5 years.
Real property documents for the AASF are included in Appendix A.
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1.5 Facility Environmental Setting

The information presented in this section is derived from several sources, including the US
Department of the Interior (USDOI) 1959 Geological Survey Professional Paper 317-A, the
USDOI 1978 Geological Survey Professional Paper 1012, a 1978 Soil Survey of the San Juan
Area of Puerto Rico by the US Department of Agriculture (USDA), the US Geological Survey
(USGS) 1995 Water Investigations Report 94-4249, and the USGS 1976 Water Investigations
Report 75-41.

The AASF lies on the low and swampy northern coast of Puerto Rico, which is indented by small
bays, lagoons, and the San Juan Bay. The coast is comprised mostly by sand beaches, but it
crops out in the sea cliffs of San Juan and the adjoining low hills as well as in small rock chains
offshore. The facility is located on the Isla Grande peninsula, adjacent to the Fernando Luis Ribas
Dominicci Airport, also known as Isla Grande Airport (SIG). Topography across the AASF is very
flat to accommodate the airport runway. SIG is located to the north and west of the facility, the
Puerto Rico Convention Center is located to the east of the facility, and industrial/commercial
areas are located to the south. Beyond the adjacent business and properties, the San Juan Bay
is located to the south and west of the AASF, and the Cafio San Antonio to the north separates
Isla Grande from San Juan. The general San Juan area consists of a very gently sloping coastal
plain (Kaye, 1959).

1.5.1 Geology

The north side of the island is underlain by limestones, marls, and some noncarbonate sediments
of late Oligocene to early Miocene age. These sediments overlie Cretaceous to Paleocene or
early Eocene age volcanic rocks and dip at a moderate inclination northward, away from the
island. These beds are locally folded and faulted but are relatively undisturbed (Kaye, 1959).
Rising gently southward from the coastal lagoons is a coastal plain made up of alluvial sediments.
The coastal plain terminates to the south against hills of the uplands, which tend to increase in
altitude southward towards the interior of the island (Kaye, 1959).

Isla Verde is a fragment of a former shore isolated by beach erosion with a thin soil layer. Because
much of the peninsula has been developed for industrial and commercial use, much of the area
is underlain with artificial fill (Figure 1-2). No digital data is available for soil directly beneath the
AASF via the USDA Natural Resources Conservation Service (NRCS) Web Soil Survey tool. Soils
in the low depressions and coastal lagoons within the vicinity of the AASF often include Martin
Pena-Saladar-Hydraquents (Boccheciamp, 1978).

1.5.2 Hydrogeology

San Juan is located within the north coast limestone aquifer system of Puerto Rico, which
comprises three regional hydrogeologic units: an upper aquifer, a middle confining unit, and a
lower aquifer. The upper aquifer mainly consists of the Aymamon and underlying Aguada
limestones and is confined in coastal areas, such as San Juan, by fine-grained surficial deposits.
The limestones have been extensively eroded in the San Juan area, and the freshwater zone of
the upper aquifer is underlain by a basal zone of saltwater. The upper aquifer is thin, and well
yields are small in San Juan. The lower aquifer in the area is composed mostly of Mucarabones
Sand, which consists of sandstone and gravel of terrestrial origin. Groundwater in the lower
aquifer is brackish in some areas near San Juan (Rodriguez-Martinez, 1995). The Cibao
Formation is the principal rock-stratigraphic unit of the middle confining unit and is an interbedded
sequence of marl, chalk, limestone, sand, and clay as much as 230 meters thick. The Cibao
Formation acts either as a confining bed or as an aquifer, depending upon the lithology. In the
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San Juan area, an artesian aquifer capped by clays that are in turn overlain by water-bearing
limestones are all part of the Cibao Formation (Giusti, 1978).

There are no drinking water wells at the AASF or known to be in its vicinity; the facility is provided
municipal water by the Puerto Rico Aqueducts and Sewers Authority. The Rio Grande de Loiza
and the Rio de la Plata watersheds are the principal sources of public water supply for the San
Juan metropolitan area. Two USGS wells are located on the San Juan peninsula north of the
facility and are shown on the Environmental Data Resources, Inc. (EDR) report included in
Appendix A. Groundwater depth at the facility is unknown but a shallow water table is assumed.
Groundwater flow at the AASF is expected to be radial towards the San Juan Bay and Carfio San
Antonio (Figure 1-2). Based on the USEPA Unregulated Contaminant Monitoring Rule 3 data, it
was indicated that no PFAS were detected in a public water system above the USEPA Health
Advisory level within 20 miles of the AASF.

1.5.3 Hydrology

San Juan is located in the San Juan Bay Estuary Watershed. Rainfall on inland mountain slopes
drains into the Rio Piedras, which empties into the San Juan Bay. The Rio Piedras basin lies
predominantly on relatively impervious volcanic rock; runoff is rapid, commonly resulting in flash
flooding in the lower urbanized reaches of the streams in the area (Miller, Gary L.; Lugo, Ariel E,
2009). San Juan annually receives approximately 56.35 inches of rain on the north coast(National
Oceanic and Atmospheric Administration [NOAA], 2019). Water infiltrating the volcanic rock flows
largely through the weathered zone and then into stream valleys (Anderson, 1976).

The AASF is surrounded by commercial and industrial developments, primarily associated with
the adjoining airport. There are no surface water bodies located within the facility boundary.
Because the AASF is located on the center of the Isla Grande peninsula, it is surrounded by water
on three sides (Figure 1-3). Surface water runoff is expected to generally flow south, away from
the SIG runway, and empty into the San Juan Bay.

Surface water runoff at the AASF drains to catch basins that channel water towards an oil-water
separator (OWS) located in the southeastern corner of the AASF property, adjacent to the
southern corner of the Hangar. According to AASF personnel, transport of runoff beyond the OWS
is unknown.

1.5.4 Climate

Puerto Rico is located in the tropics, and its maritime climate experiences warm sea breezes
throughout the year, preventing major fluctuations in temperature. The average temperature in
San Juan in the summer is 83.5 degrees Fahrenheit (°F), while the average temperature in the
winter is 78.1 °F (NOAA, 2019). The coastal plains endure the smallest temperature fluctuations.
Seasonal variation in the temperate zone is very low; however, there is considerable variation in
temperature and precipitation resulting from variable topography and prevailing winds. The east-
west mountain chain intercepts the easterly trade winds and provides the north side of the island
with an abundance of rain (Miller, Gary L.; Lugo, Ariel E, 2009). Rainfall is distributed throughout
the year, with May through November considered the raining period. January to March is drier,
but may have cold fronts coming in from the temperate zone to the north that can produce rain.
Annual precipitation in San Juan is approximately 56.35 inches (NOAA, 2019).

Puerto Rico is in the hurricane belt of the western Atlantic and Caribbean. Hurricanes are Puerto
Rico’s predominant weather problem because of the catastrophic high winds and waves, large
volumes of rain, and the enormous structural change they can produce on natural ecosystems
and on human populations and their infrastructure. Typically, six to ten hurricanes develop yearly
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in the western North Atlantic region. Hurricanes have impacted Puerto Rico recently, most notably
with Hurricane Maria in 2017 (Miller, Gary L.; Lugo, Ariel E, 2009).

1.5.5 Current and Future Land Use

According to PRARNG personnel, the AASF is expected to be relocated within the next five years.
It is unknown what the land may be used for following the relocation of the AASF; however, the
land is expected to remain designated for commercial/industrial use.
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2. Fire Training Areas

FTAs are considered areas where deliberate discharge of AFFF or other firefighting materials is
performed for purposes of training personnel. One FTA was identified at the AASF (Figure 2-1)
during PA through interviews, and review of the EDR report for a 1-mile radius surrounding the
facility (Appendix A).

2.1 Wash Rack

The AASF Wash Rack is located in the southeastern corner of the PRARNG property, south of
the Hangar and adjacent to the Pump House (18°27'14.56"N; 66°5'48.55"W). The Wash Rack is
typically used for the controlled cleaning of heavy equipment; however, it has also been used
regularly as an FTA by PRARNG personnel. According to an interviewee whose tenure at the
AASF spans from 1999 to present, fire training occurred annually the Wash Rack from 1999 to
approximately 2016. It is possible that fire training occurred prior to 1999.

During the annual fire training, one TRI-MAX™ 30 Wheeled Compressed Air Foam (CAF) was
typically discharged fully to the Wash Rack. Occasionally, the local fire academy assisted in
training by igniting a fire in the Wash Rack for PRARNG staff to extinguish, but the fire academy
never used their own materials to extinguish the flames. The TRI-MAX™ 30 CAF contains 30
gallons of AFFF foam solution that produce approximately 600 gallons of expanded foam. The
type and concentration of AFFF discharged during training events are unknown, but material
safety data sheets for AFFF stored at the AASF (Appendix A) provided by the PRARNG indicate
that Chemguard 3% AFFF C-303 and Chemguard 3% AR-AFFF C-333 may have been used.

As-built drawings for the Wash Rack were not provided during this PA. PRARNG staff stated that
the AASF floor drains, including the Wash Rack drain, flow in unknown directions. The fate of
AFFF released during the fire training events is unknown.

12
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3. Non-Fire Training Areas

Several non-FTAs where AFFF was potentially stored and/or released were investigated during
the PA. A description of each non-FTAis presented below, and the non-FTAs are shown on Figure
3-1.

3.1 AASF Hangar

The AASF Hangar is located in the southwest portion of the PRARNG property (18°27'16.50"N;
66°5'48.04"W). The Hangar is used to provide aviation maintenance support and repair for
aviation components. The fire suppression system at the Hangar includes a deluge system that
is served by a 900 gallon AFFF tank charged with Ansul 3% AFFF and four fixed deluge guns
located in the four corners of the Hangar; however, the deluge system is not currently operational.
Two TRI-MAX™ 30 CAF wheeled extinguishers are also staged within the Hangar.

According to PRARNG AASF personnel, two AFFF releases have occurred at the Hangar. An
AFFF release occurred between 2006 and 2008, when a fire marshal inspector accidentally
triggered the deluge system in the AASF Hangar. During the release, the Hangar doors were
open, and AFFF escaped the Hangar via the northeast and southwest doors. The majority of the
escaping AFFF traveled southwest from the AASF Hangar towards the Wash Rack. AFFF may
have also entered storm drains and the OWS, which is located between the hangar and the Wash
Rack. Approximately 900 gallons of AFFF was released during the event. The type and
concentration of AFFF released during the incident are unknown, but the deluge system tank is
currently charged with Ansul 3% AFFF.

AASF staff also stated during interviews that a test of the Hangar deluge system was performed
in 2009. The 2009 test also resulted in a full release of the deluge system tank (900 gallons of
AFFF), and the AFFF released traveled towards the Wash Rack, similarly to the accidental release
between 2006 and 2008.

AASF personnel stated that during the releases, the Hangar filled with approximately 6 feet of
standing AFFF, and that the majority of AFFF flowed southwest towards the OWS, the Wash Rack,
and stormwater drains.

The fate of AFFF entering drains within the Hangar as well as storm drains, the OWS, and the
Wash Rack outside the Hangar is unknown.

3.2 Former Fire Station

The Former Fire Station at the AASF operated between 1992 and 1997. The Former Fire Station
bay, where the fire station stored its firetruck, was located on the northern corner of the AASF
Hangar (18°27'17.49"N; 66°5'48.44"W). The firetruck remained in the fire station bay until 2004,
despite the fire station’s closure in 1997. According to an interviewee whose tenure at the AASF
spans from 1999 to present, the firetruck was never used between 1999 and 2004. It is unknown
whether the firetruck were capable of using AFFF, and it is also unknown whether the fire
department stored or trained with AFFF. Because AFFF was stored and used elsewhere at the
AASF, it is possible that AFFF was stored and/or used at the Former Fire Station. The Former
Fire Station is considered a potential PFAS release area.

3.3  Oil-Water Separator

The OWS is located in the southeastern corner of the AASF property, adjacent to the southern
corner of the Hangar (18°27'14.93"N; 66°5'47.88"W). Two full deluge system tank releases in
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2006-2008 and 2009, previously described in Section 2.1 and Section 3.1, have resulted in an
unknown type, volume, and concentration of AFFF entering the OWS. Due to the proximity of the
OWS to the Wash Rack, it is also possible that AFFF discharged during training events could
have flowed out of the Wash Rack perimeter and into the OWS.

As previously stated, the fate of AFFF entering surface drains at the AASF is unknown.

3.4 Pump House

The Pump House is located in the southeastern corner of the AASF property, adjacent to the
Wash Rack (18°27'14.11"N; 66°5'48.05"W). The Pump House stores the 900-gallon Ansulite 3%
AFFF storage tank that serves the Hangar deluge system. Ansul Silv-Ex Class A Fire Control
Concentrate is also stored in 5-gallon containers within the Pump House. Material safety data
sheets for the Silv-Ex foam are included in Appendix A. AASF personnel stated that additional
AFFF formerly stored in 5-gallon buckets in the Pump House was disposed of in 2017 via the
Defense Reuitilization and Marketing Office or the Defense Logistics Agency. No records for the
disposal were provided during this PA. A dry chemical handheld fire extinguisher is also staged
outside the Pump House door.

AASF staff stated during interviews that the deluge system is not currently operational. No
available interviewees were present at the AASF immediately following its construction in 1992; it
is unknown when the AFFF deluge system was constructed. According to interviewees, no AFFF
leaks or other releases have occurred within the Pump House. During the VSI, no indication of
corrosion or leaks were apparent within the Pump House.

3.5 Petroleum, Oils, and Lubricants Storage Area

The Petroleum, Oils, and Lubricants (POL) Storage Area is located in the southwestern portion of
the AASF property, northwest of the Hangar (18°27'17.35"N; 66°5'50.19"W). The POL Storage
Area includes a covered vehicle parking area and a 12,500 gallon bermed area that stores two
Jet Fuel 24 aboveground storage tanks. No AFFF fire suppression system is established in the
POL Storage Area; however, a condemned TRI-MAX™ Super 60 Skid is currently stored within
the area. AASF personnel stated that the TRI-MAX™ units staged at the AASF have 12 year
lifespans. It is unclear whether the TRI-MAX™ Super 60 Skid was condemned due to expiration
or for other reasons. The TRI-MAX™ Super 60 Skid unit is being stored in the POL Storage Area
until it can be properly disposed of by the PRARNG. The maintenance manual for the unit is
included in Appendix A.

No known AFFF releases have occurred in the POL Storage Area.

3.6 Flightline

The Flightline is located in the northeast portion of the AASF property and comprises the majority
of the AASF. Flightlines can be the location of fueling incidents and crashes that commonly require
AFFF fire suppression in response. According to AASF personnel whose tenure at the AASF
spans from 1999 to present, no crashes or accidents requiring AFFF response have ever occurred
on the flightline. Two TRI-MAX™ 30 CAF wheeled extinguishers are staged on the flightline for
emergency response; one TRI-MAX™ 30 CAF unit is staged on the northwest of the boundary of
the flightline, the other is staged on the southeastern border of the flightline. The TRI-MAX™ units
have never been discharged or maintained.

No known AFFF releases have occurred on the AASF Flightline.
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4. Emergency Response Areas

No emergency response areas were identified within the AASF property boundary. PRARNG staff
confirmed that no known incidents have occurred during their collective tenure (spanning 1999-
present). Online research and the EDR report (Appendix A) also did not indicate that any
incidents have occurred at the facility. Emergency responses to crashes sometimes require flame
suppression, which may result in the release of PFAS to the environment in the form of AFFF.

The SIG Aviation Department Rescue and Firefighter Section (also referred to as “the Section”)
provides emergency response for the airport and surrounding areas, including the AASF, between
7:00 am and 7:00 pm. The San Juan Fire Department, stationed in Santurce, responds to
emergencies between 7:00 pm and 7:00 am.
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5. Adjacent Sources

Several potential off-facility sources of PFAS adjacent to the AASF, not under the control of the
PRARNG, were identified during the PA through interviews, review of the EDR report for a 1-mile
radius surrounding the facility (Appendix A), and historical document review. A description of
each potential adjacent source is presented below, and the sources are shown on Figure 5-1.

9.1  Fernando Ribas Dominicci Airport (SIG)

SIG is located adjacent to the AASF to the north. The SIG airport runway runs from the western
tip of the Isla Grande peninsula northwest towards a marina located in the Cafio San Antonio. The
main terminal at SIG is located approximately 0.1 mile northwest of the AASF Hangar
(18°27'20.97"N; 66°5'52.36"W). The airport supports general aviation as well as international and
domestic commercial flights. SIG functioned as Puerto Rico’s main international airport until the
opening of Luis Mufioz Marin International Airport in 1954.

Airports can represent potential adjacent sources of PFAS because airport emergency response
and rescue operations often use AFFF to suppress crash flames. The SIG Aviation Department
Rescue and Firefighter Section stores 6% AFFF solution in one firetruck staged approximately
100 feet northwest of the AASF POL Storage Area, and in one firetruck staged adjacent to the
main SIG terminal building, on its northwest side. The SIG Aviation Department Rescue and
Firefighter Section also stores AFFF in 5-gallon buckets within its office space in the main SIG
terminal.

According to the SIG Aviation Department Rescue and Firefighter Section Supervisor, the Section
performs nozzle testing on their equipment in the center of the SIG runway area using only water.
The exact location of the nozzle testing is unclear. The Section also formerly performed equipment
testing with water and expiring AFFF on the east and west ends of the SIG runway approximately
once per month. Because there was not always expiring AFFF available to the Section, the
training did not always involve AFFF. The tenure of the Section supervisor interviewed began in
2017. Previous AFFF use and storage practices by the Sig Aviation Department Rescue and
Firefighter Section are unknown.

PRARNG AASF personnel also stated that AFFF was sprayed by the SIG Aviation Department
Rescue and Firefighter Section on the SIG airport runway circa 2005 to prevent a fire during the
attempted landing of a malfunctioning Cessna 421 Golden Eagle. The Cessna eventually landed
without fire after several touchdowns. The exact location of AFFF that was sprayed during this
event is unknown. Incident reports for the Caribbean Petroleum Corporation (CAPECO) fire are
included in Appendix A.

5.2 Police Station

A police station is located immediately adjacent to the AASF to the west (18°27'17.29"N;
66°5'51.57"W). The police station operates out of a building formerly used by the Department of
Natural Resources. During the VSI, four wheeled fire extinguishers, similar to the Buckeye A-150-
SP ABC Dry Chemical Wheeled Stored Pressure Fire Extinguishers observed at Camp Santiago,
were observed outside the police station. The type of fire extinguisher at the police station is
unclear, and it is unknown whether the extinguishers contain AFFF. The police station practices
regarding fire suppression are unknown.
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5.3 2009 Caribbean Petroleum Fire

In 2009, a massive fire and explosion occurred at the CAPECO facility located in Bayamon, Puerto
Rico, approximately 3.4 miles southwest of the AASF. A fuel vapor cloud, created when a 5-million
gallon aboveground storage tank overflowed, reached an ignition source elsewhere in the
CAPECO facility and erupted, causing multiple fires and secondary explosions. The fires burned
for approximately 60 hours, and petroleum products leaked into the soil, nearby wetlands, and
navigable waterways in the surrounding area.

The emergency response by the local fire departments and CAPECO was not sufficient to control
the fire. According to PRARNG firefighters at Camp Santiago and Fort Allen, PRARNG aided in
fire suppression efforts using AFFF.

The incident resulted in the release of thousands of gallons of oil, fire suppression foam of
unknown types and concentrations, and contaminated runoff to the wetlands surrounding the
CAPECO facility. These wetlands include Las Lajas Creek, Lago del Cafio de San Fernando, and
Malaria Creek, which empties into the San Juan Bay. The volume of AFFF that reached the San
Juan Bay is unclear.

54 Wastewater Treatment Plant

There are no wastewater treatment plants (WWTPs) located at the AASF. The location of the
nearest WWTP, which could be a potential adjacent PFAS source, is unknown. WWTPs are not
usually a primary potential release area of PFAS, but sludges and liquids from areas of potential
release that are treated at WWTPs may create a secondary source of contamination.

9.5 Landfills

There are no landfills located at the AASF. The location of the nearest landfill, which could be a
potential adjacent PFAS source, is unknown. Landfills are also not usually a primary potential
release area of PFAS, but materials disposed of in landfills may create a secondary source of
contamination. Such materials, to name a few, may include sludge from a WWTP that processes
PFAS-laden water, or products associated with waterproofing uniforms or boots.
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6. Preliminary Conceptual Site Model

Based on the PAfindings, one AOI was identified at the AASF: the Hangar and Wash Rack Areas.
The AOI is shown on Figure 6-1. The following sections describe the CSM components and the
specific preliminary CSM developed for the AOI. The CSM identifies the three components
necessary for a potentially complete exposure pathway: (1) source, (2) pathway, (3) receptor. If
any of these elements are missing, the pathway is considered incomplete.

In general, the potential PFAS exposure pathways are ingestion and inhalation. Human exposure
via the dermal contact pathway may occur, and current risk practice suggests it is an insignificant
pathway compared to ingestion; however, exposure data for dermal pathways are sparse and
continue to be the subject of PFAS toxicological study (National Ground Water Association, 2018).
Receptors at the AASF include site workers, construction workers, trespassers, and off-facility
recreational users of the surrounding water bodies. The preliminary CSM diagram for the AASF
(Figure 6-2) indicates which specific receptors could potentially be exposed to PFAS.

6.1 AOIl 1 Hangar and Wash Rack Areas

AOI 1 comprises the AASF Hangar, Wash Rack, and areas where known PFAS releases could
have surficially migrated. Each annual fire training event at the Wash Rack between 1999 and
2016 included the release of 30 gallons of AFFF concentrate, and two Hangar deluge system
discharges occurring between 2006-2009 released approximately 900 gallons of AFFF apiece.

PFAS releases at the AOI occurred on paved surfaces and were guided towards floor drains.
Some small landscaped areas exist adjacent to the release areas. Surface soil in the landscaped
areas at the AOI may have received AFFF runoff during PFAS releases. Surface soil at AOI 1 is
considered a potentially complete pathway for PFAS exposure to site workers, construction
workers, and trespassers via ingestion and inhalation.

AFFF releases may also have infiltrated subsurface soil via cracks in pavement, joints between
areas that are paved with different materials, and landscaped areas. Floor drain discharge points
within the AOI are unknown and could potentially transport runoff to subsurface soil. If AFFF
released at the AOI infiltrated the subsurface, then ground-disturbing activities may result in PFAS
exposure to construction workers via ingestion and inhalation. Accidental ingestion of
groundwater is also considered a potentially complete pathway for PFAS exposure during
construction activities due to the unknown depth to groundwater at the AASF.

PFAS are water soluble and can migrate readily from soil to groundwater via leaching; however,
the AASF and surrounding areas are provided municipal water by the Puerto Rico Aqueducts and
Sewers Authority. No drinking water wells exist at the AASF. Groundwater is considered an
incomplete pathway for PFAS exposure to site workers and residents via ingestion.

Groundwater at the AASF discharges to the San Juan Bay and the Cafo San Antonio. AASF
surface drains discharge to unknown locations, which could include San Juan Bay and the Cafio
San Antonio. As a result, releases of AFFF on the facility may be migrating to the surrounding off-
facility waters. AASF interviewees stated that recreational fishing and swimming occur in the
waters surrounding Isla Grande. Additionally, the annual Ironman Triathlon in San Juan includes
a 1.2-mile swimming course within the adjacent Condado Lagoon. The Cafio San Antonio
connects to the Condado Lagoon to the east. As a result of AFFF releases at the AASF, it is
possible that PFAS have migrated to surface water and sediment surrounding the Isla Grande
peninsula, including the San Juan Bay, the Cano San Antonio, and the Condado Lagoon; and it
is possible that PFAS-laden surface water and sediment is present within the area stormwater
network. As such, the pathway for PFAS exposure to recreational users of these waters and
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construction workers working within the area stormwater network via ingestion of surface water
and sediment is considered potentially complete.
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7. Conclusions

This report presents a summary of available information gathered during the PA on the use and
storage of AFFF and other PFAS-related activities at the AASF. The PA findings are based on
personnel interviews, environmental investigations and reports, historical documents, and the VSI
(Appendix A and Appendix B).

7.1 Findings

One AOQI related to potential PFAS release was identified at the AASF based on PA data (Figure
7-1) and is summarized in Table 7-1 below:

Table 7-1: AOls at AASF

Area of Interest Name Used by Potential Release Dates
AOI 1 Hangar and Wash Rack Areas PRARNG 1999 - 2016

Based on the possible PFAS releases at the AOI, there is potential for exposure to PFAS
contamination in surface soil to site workers and trespassers via ingestion and inhalation; in
subsurface soil to construction workers via ingestion and inhalation; and in surface water and
sediment to construction workers and off-facility recreational users via ingestion. The preliminary
CSM for AASF is shown on Figure 6-2.

The following areas discussed in Section 2 through Section 5 were determined to have no
suspected release:

Table 7-1: No Suspected Release Areas

No Suspected
Release Area

Rationale for No Suspected Release Determination

According to interviewees, no AFFF has been used on the
Flightline PRARNG flightline despite using the flightline to stage TRI-MAX™ fire
extinguishers.

According to interviewees, no AFFF has been released at the

Pump House PRARNG Pump House despite using the space to store the facility
AFFF deluge system tank.

POL Storage According to interviewees, no AFFF has been released at the

Area 9 PRARNG POL Storage Area despite using the area to store a

condemned TRI-MAX™ fire extinguisher.

7.2 Uncertainties

A number of information sources were investigated during this PA to determine the potential for
PFAS-containing materials to have been present, used, or released at the AASF. Historically,
documentation of PFAS use was not required because PFAS were considered benign. Therefore,
records were not typically kept by the PRARNG on the use, storage, or disposition of AFFF.

The conclusions of this PA are predominantly based on the information provided during interviews
with personnel who had direct knowledge of PFAS use at the facility. Sometimes, the provided
information was vague. Gathered information has a degree of uncertainty due to the absence of
written documentation, the limited number of personnel with direct knowledge, the time passed
since PFAS were first used by the ARNG (1969 to present), and a reliance on personal
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recollection. Inaccuracies may arise in potential PFAS release locations, dates of releases,
volumes of releases, and concentrations of AFFF used during releases. There is also a possibility
the PA has missed a source of PFAS, as the science of how PFAS may enter the environment
continually evolves.

In order to minimize the level of uncertainty, readily available data regarding storage of PFAS
were reviewed, tenured personnel were interviewed, multiple persons were interviewed for the
same potential source area, and potential source areas were visually inspected.

The following table summarizes the uncertainties associated with the PA:

Table 7-3: Sources of Uncertainty

Location Source of Uncertainty

Former Fire It is unknown whether the fire station used or stored AFFF, or whether the
Station firetruck were maintenance at the AASF

Hangar The type and concentration of AFFF discharged during the two deluge system
releases are unknown. The fate of AFFF entering floor drains at the Hangar is
unknown. The extent to which AFFF escaped through the Hangar doors during
releases is unknown. The fate of AFFF released during these events is unknown
because the transport of runoff beyond the facility OWS is unclear. It is possible
that additional releases associated with the Hangar occurred prior to 1999; AASF
staff interviewed only have first-hand knowledge dating back to 1999.

Wash Rack  Without records, the type, concentration, and volume of AFFF released during
fire training are unknown. It is unknown whether AFFF escaped the Wash Rack
during training events. The fate of AFFF entering the Wash Rack during training
events is unknown. It is unknown whether similar fire training occurred prior to
the tenure of staff interviewed for this PA.

Oil Water The volume of AFFF entering the OWS during the Hangar deluge system
Separator releases and the fire training activities at the Wash Rack is unknown.

POL The reason the TRI-MAX™ Super 60 Skid staged in the POL Storage Area is
Storage considered condemned is unknown.
Area

7.3 Potential Future Actions

Interviews with PRARNG AASF staff, whose first-hand knowledge of the facility span 1999-
present, indicate that ARNG activities may have resulted in the release of AFFF at one AOI
identified during the PA. Based on the preliminary CSM developed for the AOI, there is potential
for PFAS to be exposed to human receptors (see Section 7.1). Table 7-4 summarizes the
rationale used to determine if the AOI should be considered for further investigation under the
CERCLA process and undergo an Sl.

Table 7-4: PA Findings Summary

A e AOI Location Rationale Potentla.l huture
Interest Action
AOI 1 Hangar 18°27'16.50"N; Multiple AFFF releases to paved Proceed to an SlI,
and Wash Rack 66°5'48.04"W surfaces, surface soil, and floor focus on soil and
Areas drains between 1999-2016 surface water

ARNG will evaluate the need for an Sl at the AASF based on the potential receptors, the potential
migration of PFAS contamination off the facility, and the availability of resources.

26



2000 GAPEGCO
Fire
SIGIAViation]

Depariment FIA

2008 Cesama 4412
Iln@.‘ritam_\

Fermendo Ribes
_\

Departmen

Mg
Firstrek Skgfing Arca

T SeghgArca

TR

Skgig Area
/—ﬁb@

Frctusk Seghg Arca

Relise Skdlen —

— A0 1
TV Segfing Arsa ©illWatery
Memger

e \_

Departmen A

Pump Heuss
0 190 380 760
I T cct
CLIENT ARNG
— [ Area of Interest N Summary of Findings
PROJECT Preliminary Assessment for PFAS at AASF San Juan, PR rea ot Inieres
72 Potential PFAS Release
REVISED 1/10/2020 GIS BY MS 1/10/2020 . —
. —: No Suspected Release
. I 12420 Milestone Center Drive .
SCALE 1:4,560 CHK BY JW 1/10/2020 !J Facility Boundary A:COM Germantown, MD 20876 F| g u re 7_1
Base Map: Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan,
Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) PM RG 1/10/2020
QT\ProjectS\ENVIGEARS\GEOVARNG PFAS\900-CAD-GIS\920-GIS of Graphics\MXD\PR\AASF_San_Juan_Figures\kig_

-1_AASF_San_Juan_Summary.mxd




PFAS Preliminary Assessment Report
AASF, San Juan, Puerto Rico

8. References

Anderson, Henry R., 1976. Ground Water in the San Juan Metropolitan Area, Puerto Rico.
United States Geological Survey; Water-Resources Investigations Report 75-41.

Boccheciamp, Rafael A., 1978. Soil Survey of San Juan Area of Puerto Rico. United States
Department of Agriculture, Soil Conservation Service. November 1978.

Giusti, Ennio V., 1978. Hyrdogeology of the Karst of Puerto Rico; Geological Survey
Professional Paper 1012. United States Department of the Interior. 1978.

Kaye, Clifford A., 1959. Geology of the San Juan Metropolitan Area, Puerto Rico; Geological
Survey Professional Paper 317-A. United States Department of the Interior. 1959.

National Ground Water Association, 2018. Groundwater and PFAS: State of Knowledge and
Practice. January.

Miller, Gary L.; Lugo, Ariel E, 2009. Guide to the ecological systems of Puerto Rico. Gen. Tech.
Rep. lITF-GTR-35. San Juan, PR: U.S. Department of Agriculture, Forest Service, International
Institute of Tropical Forestry.

Rodriguez-Martinez, Jesus, 1995. Hydrogeology of the North Coast Limestone Aquifer System
of Puerto Rico. United Sates Geological Survey Water Investigations Report 94-4249.

United States Environmental Protection Agency (USEPA), 1991. Guidance for Performing
Preliminary Assessments under CERCLA. September.

28



PFAS Preliminary Assessment Report
AASF, San Juan, Puerto Rico

Appendix A
Data Resources



PFAS Preliminary Assessment Report
AASF, San Juan, Puerto Rico

Data Resources will be provided separately on CD. Data Resources for the AASF includes:

AASF EDR Report

e 2019 AASF EDR Report 5714997

Environmental Information Sources

¢ 1959 USDOI Geological Survey Professional Paper 317: Coastal Geology of Puerto Rico

o 1976 USGS Water-Resources Investigation Report 41-75: Ground Water in the San Juan
Metropolitan Area, Puerto Rico

e 1978 USDOI Geological Survey Professional Paper 1012: Hydrogeology of the Karst of
Puerto Rico

e 1978 USDA Soil Conservation Service Soil Survey of San Juan Area of Puerto Rico

o 1995 USGS Water-Resources Investigations Report 94-4249: Hydrogeology of the North
Coast Limestone Aquifer System of Puerto Rico

e 2019 USDA NRCS Custom Soil Resource Report for San Juan Area, Puerto Rico
AASF Firefighting Material Information

e 1990 AASF Fire Pump Schematic

e 2003 Ansul Silv-Ex Foam Concentrate Material Safety Data Sheet

e 2006 Chemguard 3% AFFF C-303 Material Safety Data Sheet

e 2006 Chemguard 3% AR-AFFF C-333 Material Safety Data Sheet

o 2010 TRI-MAX Super-60 Skid Compressed Air Foam System Operations, Training and
Maintenance Manual

¢ TRI-MAX 30 Wheeled Specifications
CAPECO Fire Incident Report

o 2009 Chemical Safety and Hazard Investigation Board Field Investigation Report for the
Caribbean Petroleum Tank Terminal Explosion and Multiple Tank Fires

Real Property Documents

o 1989 Certificate of Title

e 1989 Federal-State Agreement DAHA 70-89-H-0006 Approval
o 2019 Agreement AP-19-20-5-031
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EXECUTIVE SUMMARY

A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13), the ASTM Standard Practice for Environmental Site
Assessments for Forestland or Rural Property (E 2247-16), the ASTM Standard Practice for Limited
Environmental Due Diligence: Transaction Screen Process (E 1528-14) or custom requirements developed
for the evaluation of environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

600-600 CALLE LINDBERGH
SAN JUAN, PR 00907

COORDINATES

Latitude (North): 18.4552640 - 18° 27’ 18.95”
Longitude (West): 66.0960150 - 66° 5' 45.65”
Universal Tranverse Mercator: Zone 19

UTM X (Meters): 806735.1

UTM Y (Meters): 2042894.9

Elevation: 10 ft. above sea level

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

Target Property Map: 5964476 SAN JUAN, PR
Version Date: 2013

TC5714997.2s EXECUTIVE SUMMARY 1



[ MAPPED SITES SUMMARY

Target Property Address:
600-600 CALLE LINDBERGH
SAN JUAN, PR 00907

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft. & mi.)
ID SITE NAME ADDRESS DATABASE ACRONYMS ELEVATION DIRECTION

1 NAVAL STATION SAN JU FUDS Higher 50, 0.009, North
A2 COE AVE. FERNANDEZ JUNCO  LUST Higher 1990, 0.377, NNE
A3 ANTILLIES ENGINEERIN FUDS Higher 2042, 0.387, North

5714997.2s Page 2



EXECUTIVE SUMMARY

TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL. .. National Priority List
Proposed NPL_______________. Proposed National Priority List Sites
NPLLIENS. . ____ . .. __ Federal Superfund Liens

Federal Delisted NPL site list
Delisted NPL_________________ National Priority List Deletions

FEDERAL FACILITY_________. Federal Facility Site Information listing
________________________ Superfund Enterprise Management System

Federal CERCLIS NFRAP site list
SEMS-ARCHIVE. ___________. Superfund Enterprise Management System Archive

Federal RCRA CORRACTS facilities list
CORRACTS. ... ... Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF.__ ... RCRA - Treatment, Storage and Disposal

Federal RCRA generators list

RCRA-LQG. ... RCRA - Large Quantity Generators
RCRA-SQG. ... RCRA - Small Quantity Generators
RCRA-CESQG.________.__.__. RCRA - Conditionally Exempt Small Quantity Generator

Federal institutional controls / engineering controls registries

LUCIS. .. Land Use Control Information System
US ENG CONTROLS________. Engineering Controls Sites List

TC5714997.2s EXECUTIVE SUMMARY 3



EXECUTIVE SUMMARY

US INST CONTROL._________ Sites with Institutional Controls

Federal ERNS list
ERNS. _____ . Emergency Response Notification System

State- and tribal - equivalent CERCLIS

SHWS. .. This state does not maintain a SHWS list. See the Federal CERCLIS list and Federal

NPL list.

State and tribal leaking storage tank lists
INDIAN LUST. ______________. Leaking Underground Storage Tanks on Indian Land

State and tribal registered storage tank lists

FEMAUST. _____ ... Underground Storage Tank Listing
UST. .. Underground Storage Tank Facilities
INDIAN UST. ___ ... Underground Storage Tanks on Indian Land

State and tribal voluntary cleanup sites
INDIANVCP. ______________.__. Voluntary Cleanup Priority Listing

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists
US BROWNFIELDS. ._______. A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites

INDIANODL ________________. Report on the Status of Open Dumps on Indian Lands
DEBRISREGION 9. _________. Torres Martinez Reservation lllegal Dump Site Locations
ODl ... Open Dump Inventory

IHS OPEN DUMPS___________ Open Dumps on Indian Land

Local Lists of Hazardous waste / Contaminated Sites

USHISTCDL._.__________.__. Delisted National Clandestine Laboratory Register
USCDL .. ... National Clandestine Laboratory Register

Local Land Records
LIENS 2. ... CERCLA Lien Information

Records of Emergency Release Reports
HMIRS. .. Hazardous Materials Information Reporting System

Other Ascertainable Records
RCRA NonGen /NLR________. RCRA - Non Generators / No Longer Regulated
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EXECUTIVE SUMMARY

DOD._ . ... Department of Defense Sites

SCRD DRYCLEANERS..____. State Coalition for Remediation of Drycleaners Listing

USFINASSUR._____________. Financial Assurance Information

EPAWATCHLIST.__________. EPA WATCH LIST

2020 COR ACTION. _________. 2020 Corrective Action Program List

TSCA .. Toxic Substances Control Act

TRIS. . Toxic Chemical Release Inventory System

SSTS. ... Section 7 Tracking Systems

ROD.____ .. Records Of Decision

RMP_ .. Risk Management Plans

RAATS. .. RCRA Administrative Action Tracking System

PRP. ... Potentially Responsible Parties

PADS. .. PCB Activity Database System

ICIS. ... Integrated Compliance Information System

FTTS. ... FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
Act)/TSCA (Toxic Substances Control Act)

MLTS. .. Material Licensing Tracking System

COALASHDOE._.__________. Steam-Electric Plant Operation Data

COALASHEPA _____________ Coal Combustion Residues Surface Impoundments List

PCB TRANSFORMER.______. PCB Transformer Registration Database

RADINFO. ... Radiation Information Database

HISTFTTS. .. .. FIFRA/TSCA Tracking System Administrative Case Listing

DOTOPS. _______ ... Incident and Accident Data

CONSENT. ___ ... Superfund (CERCLA) Consent Decrees

INDIAN RESERV_____________ Indian Reservations

FUSRAP. ... Formerly Utilized Sites Remedial Action Program

UMTRA. ... Uranium Mill Tailings Sites

LEAD SMELTERS.__________. Lead Smelter Sites

USAIRS. ... Aerometric Information Retrieval System Facility Subsystem

USMINES. ... __________. Mines Master Index File

ABANDONED MINES________ Abandoned Mines

FINDS. ... Facility Index System/Facility Registry System

ECHO. ... Enforcement & Compliance History Information

UXO. .. Unexploded Ordnance Sites

DOCKETHWC_ _____________. Hazardous Waste Compliance Docket Listing

FUELS PROGRAM__________. EPA Fuels Program Registered Listing

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDRMGP____________________ EDR Proprietary Manufactured Gas Plants
EDR Hist Auto_______________._ EDR Exclusive Historical Auto Stations
EDR Hist Cleaner.___________. EDR Exclusive Historical Cleaners

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives
RGALUST. ... __. Recovered Government Archive Leaking Underground Storage Tank

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.
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EXECUTIVE SUMMARY

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.

Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.
STANDARD ENVIRONMENTAL RECORDS

State and tribal leaking storage tank lists
LUST: Leaking Underground Storage Tanks.

A review of the LUST list, as provided by EDR, and dated 07/27/2018 has revealed that there is 1 LUST
site within approximately 0.5 miles of the target property.

Equal/Higher Elevation Address Direction / Distance Map ID  Page

COE AVE. FERNANDEZ JUNCO NNE 1/4 - 1/2 (0.377 mi.) A2 8
Facility 1d: 93-0033

ADDITIONAL ENVIRONMENTAL RECORDS

Other Ascertainable Records

FUDS: The Listing includes locations of Formerly Used Defense Sites Properties where the US Army
Corps Of Engineers is actively working or will take necessary cleanup actions.

A review of the FUDS list, as provided by EDR, and dated 03/07/2019 has revealed that there are 2
FUDS sites within approximately 1 mile of the target property.

Equal/Higher Elevation Address Direction / Distance  Map ID  Page
NAVAL STATION SAN JU N O - 1/8 (0.009 mi.) 1 7
ANTILLIES ENGINEERIN N 1/4 - 1/2 (0.387 mi.) A3 8
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EXECUTIVE SUMMARY

Due to poor or inadequate address information, the following sites were not mapped. Count: 44 records.

Site Name

UNITED STATES COAST GUARD SECTOR S

"NEW" ARMY AVIATION SUPPORT
LA RIVIERA S/S 215
SHELL 804967

RAMON RODRIGUEZ #311

COMPLEJO MEDICO SOCIAL ANTILLANA
TEXACO S/S #223

ANTIGUO EDIFICIO TEXACO

ESSO 2P-341

APOLO S/S #366

ENG. JOSE BETANCOURT

TORAL S/S

GULF 436

AMERICAN INDUSTRIAL CO

SHELL #3786

GULF #458

GULF #010

VELVIS DEVELOPMENT CORP.

ESC. VILLA CAPRI

ESC. CARMEN SANABRIA

CENTERS DISEASE CONTROL

VENUS GARDENS S/S 388

ESSO 3P-219

SHELL 0302

SHEL # 0337

ESSO S/S 79205

PEDRO RODRIGUEZ

SHELL S/S #0310

GULF 399

HOSP. PEDIATRICO CENTRO MEDICO
LCO. ANGEL M. RIVERA MUNICH

GULF 176

NUEVA PUERTA

LOM SERVICE STATION
ANTIGUA BASE NAVAL

SHELL #4770

ESSO 019

ESSO CO-186

SHELL #4738

ESSO GARAVITO SERVICE STATION
SCORPIO RECYCLING CO. ISLA GRANDE
UPLAND DEVELOPMENT - ISLA GRANDE T
ISLA GRANDE TERMINAL IMPROVEMENTS

Database(s)

CORRACTS, RCRA-TSDF, RCRA-SQG,
MANIFEST
SEMS-ARCHIVE, DOCKET HWC

LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
LUST
FINDS

FINDS,
FINDS,

ECHO
ECHO

TC5714997.2s EXECUTIVE SUMMARY 7



http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6G6P6PR7G0oA6.8KP4Cu3G3kPzewRDqE790hAX8M0diioQW0AiWI4mwE.s0l8VV1KHYXB1uW4s.6C5aXuIEH9Z1AGy703BUhkxHt4euEzLl5ea7rwvDJ4d1JDNu9qz1qEfczAkFG9of10Kc6hG1nC18jXpkP8Ub4MDB76LE4GLGO6lyYPvNw3XriPEpAR8lG7s4Q9JQN0A5Fos81Aiq.3sOG.dj7845zK1SBALZ44c6eCp.muetx4EfFGwHq37uyk8vL5UcnzPTuek5hwXNh41cwDouPqROtEkooCPza9PC00lGZhEu46GnQGpxH6RsKPNyp4TWsPLjFRklH7AsL3Umx0lqtolCPAoV48n3d.PZI8gLKKXyiAAhQ40nuCZUXuTpR4eCYGvlS3CcOkFDA7bgzzIp3esL.wWOXCRy6Dgs5qOdtEmupCUaM9aVO0Mt6hcXwASJkX5H18K3hM9ug2JtLdSYviu01iPZI5M5BQt08W19A07Xmvnq7iVApWnGSI6YA6bWYGb7y6zIpP4Eu4c3yPAVPRmHF7wKX3t5.0BhhoXq8AZja4pk1.snf8wgyKbxN31FH4oYjC85Zu1jA3kbzGGif3IXwkUma3eJgzytLelQrwnri5xsUDnNRqzRcE3nw6z.z9UAM0PAsh4Hw6ZfqXhgI8kF.M.Q033drdg6eiU8BivzRCtrLQ5zbWvIP0uMoACf3ifz.WgOPIajd3
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=6G6P6PR7G0oA6.8KP4Cu3G3kPzewRDqE790hAX8M0diioQW0AiWI4mwE.s0l8VV1KHYXB1uW4s.6C5aXuIEH9Z1AGy703BUhkxHt4euEzLl5ea7rwvDJ4d1JDNu9qz1qEfczAkFG9of10Kc6hG1nC18jXpkP8Ub4MDB76LE4GLGO6lyYPvNw3XriPEpAR8lG7s4Q9JQN0A5Fos81Aiq.3sOG.dj7845zK1SBALZ44c6eCp.muetx4EfFGwHq37uyk8vL5UcnzPTuek5hwXNh41cwDouPqROtEkooCPza9PC00lGZhEu46GnQGpxH6RsKPNyp4TWsPLjFRklH7AsL3Umx0lqtolCPAoV48n3d.PZI8gLKKXyiAAhQ40nuCZUXuTpR4eCYGvlS3CcOkFDA7bgzzIp3esL.wWOXCRy6Dgs5qOdtEmupCUaM9aVO0Mt6hcXwASJkX5H18K3hM9ug2JtLdSYviu01iPZI5M5BQt08W19A07Xmvnq7iVApWnGSI6YA6bWYGb7y6zIpP4Eu4c3yPAVPRmHF7wKX3t5.0BhhoXq8AZja4pk1.snf8wgyKbxN31FH4oYjC85Zu1jA3kbzGGif3IXwkUma3eJgzytLelQrwnri5xsUDnNRqzRcE3nw6z.z9UAM0PAsh4Hw6ZfqXhgI8kF.M.Q033drdg6eiU8BivzRCtrLQ5zbWvIP0uMoACf3ifz.WgOPIajd3
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MAP FINDINGS SUMMARY

Search

Distance Target Total
Database (Miles) Property <18 1/8-1/4 1/4-1/2 1/2-1 >1 Plotted
STANDARD ENVIRONMENTAL RECORDS
Federal NPL site list
NPL 1.000 0 0 0 0 NR 0
Proposed NPL 1.000 0 0 0 0 NR 0
NPL LIENS 1.000 0 0 0 0 NR 0
Federal Delisted NPL site list
Delisted NPL 1.000 0 0 0 0 NR 0
Federal CERCLIS list
FEDERAL FACILITY 0.500 0 0 0 NR NR 0
SEMS 0.500 0 0 0 NR NR 0
Federal CERCLIS NFRAP site list
SEMS-ARCHIVE 0.500 0 0 0 NR NR 0
Federal RCRA CORRACTS facilities list
CORRACTS 1.000 0 0 0 0 NR 0
Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF 0.500 0 0 0 NR NR 0
Federal RCRA generators list
RCRA-LQG 0.250 0 0 NR NR NR 0
RCRA-SQG 0.250 0 0 NR NR NR 0
RCRA-CESQG 0.250 0 0 NR NR NR 0
Federal institutional controls /
engineering controls registries
LUCIS 0.500 0 0 0 NR NR 0
US ENG CONTROLS 0.500 0 0 0 NR NR 0
US INST CONTROL 0.500 0 0 0 NR NR 0
Federal ERNS list
ERNS TP NR NR NR NR NR 0
State- and tribal - equivalent CERCLIS
SHWS N/A N/A N/A N/A N/A N/A N/A
State and tribal leaking storage tank lists
LUST 0.500 0 0 1 NR NR 1
INDIAN LUST 0.500 0 0 0 NR NR 0
State and tribal registered storage tank lists
FEMA UST 0.250 0 0 NR NR NR 0
UST 0.250 0 0 NR NR NR 0
INDIAN UST 0.250 0 0 NR NR NR 0
State and tribal voluntary cleanup sites
INDIAN VCP 0.500 0 0 0 NR NR 0
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MAP FINDINGS SUMMARY

Search

Distance Target Total
Database (Miles) Property <1/8 1/8 - 1/4 1/4 - 1/2 1/2-1 >1 Plotted
ADDITIONAL ENVIRONMENTAL RECORDS
Local Brownfield lists
US BROWNFIELDS 0.500 0 0 0 NR NR 0
Local Lists of Landfill / Solid
Waste Disposal Sites
INDIAN ODI 0.500 0 0 0 NR NR 0
DEBRIS REGION 9 0.500 0 0 0 NR NR 0
ODI 0.500 0 0 0 NR NR 0
IHS OPEN DUMPS 0.500 0 0 0 NR NR 0
Local Lists of Hazardous waste /
Contaminated Sites
US HIST CDL TP NR NR NR NR NR 0
US CDL TP NR NR NR NR NR 0
Local Land Records
LIENS 2 TP NR NR NR NR NR 0
Records of Emergency Release Reports
HMIRS TP NR NR NR NR NR 0
Other Ascertainable Records
RCRA NonGen / NLR 0.250 0 0 NR NR NR 0
FUDS 1.000 1 0 1 0 NR 2
DOD 1.000 0 0 0 0 NR 0
SCRD DRYCLEANERS 0.500 0 0 0 NR NR 0
US FIN ASSUR TP NR NR NR NR NR 0
EPA WATCH LIST TP NR NR NR NR NR 0
2020 COR ACTION 0.250 0 0 NR NR NR 0
TSCA TP NR NR NR NR NR 0
TRIS TP NR NR NR NR NR 0
SSTS TP NR NR NR NR NR 0
ROD 1.000 0 0 0 0 NR 0
RMP TP NR NR NR NR NR 0
RAATS TP NR NR NR NR NR 0
PRP TP NR NR NR NR NR 0
PADS TP NR NR NR NR NR 0
ICIS TP NR NR NR NR NR 0
FTTS TP NR NR NR NR NR 0
MLTS TP NR NR NR NR NR 0
COAL ASH DOE TP NR NR NR NR NR 0
COAL ASH EPA 0.500 0 0 0 NR NR 0
PCB TRANSFORMER TP NR NR NR NR NR 0
RADINFO TP NR NR NR NR NR 0
HIST FTTS TP NR NR NR NR NR 0
DOT OPS TP NR NR NR NR NR 0
CONSENT 1.000 0 0 0 0 NR 0
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MAP FINDINGS SUMMARY

Search

Distance Target Total
Database (Miles) Property <1/8 1/8 - 1/4 1/4 - 1/2 1/2-1 >1 Plotted
INDIAN RESERV 1.000 0 0 0 0 NR 0
FUSRAP 1.000 0 0 0 0 NR 0
UMTRA 0.500 0 0 0 NR NR 0
LEAD SMELTERS TP NR NR NR NR NR 0
US AIRS TP NR NR NR NR NR 0
US MINES 0.250 0 0 NR NR NR 0
ABANDONED MINES 0.250 0 0 NR NR NR 0
FINDS TP NR NR NR NR NR 0
ECHO TP NR NR NR NR NR 0
UXO 1.000 0 0 0 0 NR 0
DOCKET HWC TP NR NR NR NR NR 0
FUELS PROGRAM 0.250 0 0 NR NR NR 0
EDR HIGH RISK HISTORICAL RECORDS
EDR Exclusive Records
EDR MGP 1.000 0 0 0 0 NR 0
EDR Hist Auto 0.125 0 NR NR NR NR 0
EDR Hist Cleaner 0.125 0 NR NR NR NR 0
EDR RECOVERED GOVERNMENT ARCHIVES
Exclusive Recovered Govt. Archives
RGA LUST TP NR NR NR NR NR 0
- Totals -- 0 1 0 2 0 0 3

NOTES:
TP = Target Property
NR = Not Requested at this Search Distance
Sites may be listed in more than one database
N/A = This State does not maintain a SHWS list. See the Federal CERCLIS list.
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Map ID l MAP FINDINGS

Direction
Distance EDR ID Number
Elevation  Site Database(s) EPA ID Number
1 NAVAL STATION SAN JUAN FUDS 1007212743
North N/A
<1/8 SAN JUAN, PR
0.009 mi.
50 ft.
Relative: FUDS:
Higher EPA Region: 2
Actual: Installation ID: PR29799F417600
10 ft. Congressional District Number: 98

Facility Name: NAVAL STATION SAN JUAN

FUDS Number: 102PR0957

City: SAN JUAN

State: PR

County: SAN JUAN MUNICIPIO

Telephone: 904-232-2235

USACE Division: South Atlantic Division (SAD)

USACE District: Jacksonville District (SAJ)

Status: Properties with all projects at site closeout

Current Owner: Local Government; Other Federal Government; State Government

X Coord: -7357754.4731497504

Y Coord: 2091103.0212044499

Latitude: 18.456944

Longitude: -66.095832999999999

FUDS Detail as of Jan 2015:

Fiscal Year: 2013

Federal Facility ID: PR9O799F4176

RAB: Not reported

NPL Status: Not Listed

Description: The 501.8 acre site is located on and around Isle Grande, San Juan,

PR. 456.07 acres of the site are eligible under the DERP-FUDS program.
History: Between 1898 and 1968, the U.S. acquired the property for use as a

Naval Air Base and for other naval activities. The site was developed
and named the Naval Air Station, San Juan. The Navy constructed a
complete Naval Air Station at the site consisting of 197 buildings
including family housing, dispensary, school facilities, barracks,
hangars, runways, wharfs, storage and supply structures,
administrative buildings, and various utility facilities. The site was
utilized until March 1971 when most of its functions were relocated
elsewhere. In 1975, the Navy declared 456.07 acres at the site excess
and turned the property over to the General Services Administration
(GSA) for disposal. In 1991, as a result of a Quiet Title action by
Commonwealth of Puerto Rico against the U.S., the Commonwealth of
Puerto Rico received title to 457.0263 acres and the U.S. received
title to 42.9749 acres. The 42.9749 acres are still utilized by the

Navy. The U.S. Coast Guard has use of a 41-acre housing area until it
can relocate.

CTC: 12873.9
Current Program: Not reported
Future Program: Not reported
Institutional ID: 53649
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Map ID MAP FINDINGS
Direction
Distance EDR ID Number
Elevation Site Database(s) EPA ID Number
A2 COE LUST S103554130
NNE AVE. FERNANDEZ JUNCOS #400 N/A
1/4-1/2 SAN JUAN, PR
0.377 mi.
1990 ft. Site 1 of 2in cluster A
Relative: PR LUST:
Higher Facility ID: 93-0033
Actual: Status: INACTIVE
10 ft. Released: Yes
Released Date: 08/23/2003
How Known: Unknown
Date Known: 21-Nov-95
Owner Name: U.S. Army C.O.E.
A3 ANTILLIES ENGINEERING COMPOUND FUDS 1024902219
North N/A
1/4-1/2 NO CITY, PR
0.387 mi.
2042 ft. Site 2 of 2in cluster A
Relative: FUDS:
Higher EPA Region: 2
Actual: Installation ID: PR29799F418500
10 ft. Congressional District Number: 98
Facility Name: ANTILLIES ENGINEERING COMPOUND
FUDS Number: 102PR0985
City: NO CITY
State: PR
County: SAN JUAN MUNICIPIO
Telephone: 904-232-2235

USACE Division:
USACE District:
Status:

Current Owner:
X Coord:

Y Coord:
Latitude:
Longitude:

South Atlantic Division (SAD)
Jacksonville District (SAJ)
Properties without projects
State Government
-7357630.8216258697
2091755.06208335
18.462499999999999
-66.094722219999994
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Count: 44 records.

ORPHAN SUMMARY

City EDR ID Site Name Site Address Zip Database(s)

SAN JUAN S103554015 LA RIVIERA S/S 215 AVE DE DIEGO ESQ. CALLE 48/ LA LUST

SAN JUAN S103553834 SHELL 804967 AVE 65 INFANTERIA ESQ. CALLE N LUST

SAN JUAN S101442999 AVE PONCE DE LEON & CALLE OCAS LUST

SAN JUAN S106917737 RAMON RODRIGUEZ #311 AVE DE DIEGO ESQ. CALLE LOIZA LUST

SAN JUAN S105073605 COMPLEJO MEDICO SOCIAL ANTILLANA AVE. 65 INFANTERIA KM 3.4 LUST

SAN JUAN S104540010 TEXACO S/S #223 AVE. FERNANDEZ JUNCOS/PARADA 6 LUST

SAN JUAN S105421738 ANTIGUO EDIFICIO TEXACO AVE. FERNANDEZ JUNCOS ESQ. CAL LUST

SAN JUAN S106917714 ESSO 2P-341 AVE. BARBOSA, ESQ. CALLE GUAYA LUST

SAN JUAN S106917747 APOLO S/S #366 AVENIDA APOLO, CALLE MERCURIO LUST

SAN JUAN S103553996 ENG. JOSE BETANCOURT CALLE O'NEILL, HATO REY LUST

SAN JUAN S104540021 TORAL S/S CALLE PALMA #1304 LUST

SAN JUAN S105840975 GULF 436 CALLE TAPIA ESQ. EDUARDO CONDE LUST

SAN JUAN S103553746 AMERICAN INDUSTRIAL CO CALLE CORCHADO SANTURCE 1202 LUST

SAN JUAN S103554097 SHELL #3786 CALLE SICILIA URB. SAN JOSE LUST

SAN JUAN S104904818 GULF #458 CALLE BALDORIOTY & DEGETAU LUST

SAN JUAN S101442768 GULF #010 CALLE 52 & 54 RIO PIEDRAS LUST

SAN JUAN S103554174 VELVIS DEVELOPMENT CORP. CALLE 21/MARIO JULIA LUST

SAN JUAN S103554164 ESC. VILLA CAPRI CALLE VERONA ESQ. NIZA, VILLA LUST

SAN JUAN S103554166 ESC. CARMEN SANABRIA CALLE ARKANSAS SAN GERARDO LUST

SAN JUAN S103554152 CENTERS DISEASE CONTROL CALLE 2 CASIA LUST

SAN JUAN S103554010 VENUS GARDENS S/S 388 CALLE ACUARIO Y LESBOS / VENUS LUST

SAN JUAN S103553958 ESSO 3P-219 CALLE 1 ESQ. TIZOL LUST

SAN JUAN S103553894 SHELL 0302 CALLE WILSON INT. CALLE LOIZA LUST

SAN JUAN S103553892 SHEL # 0337 CALLE LOIZA ESQ.SANTA CECILIA LUST

SAN JUAN S103553933 ESSO S/S 79205 CALLE LOIZA 2207/SANTA TERESIT LUST

SAN JUAN S104904835 PEDRO RODRIGUEZ CALLE QUISQUEYA # 55 LUST

SAN JUAN S104539999 SHELL S/S #0310 CALLE LABRA/PARADA 18 LUST

SAN JUAN S103554081 GULF 399 CALLE LOIZA ESQ. LOS BANOS LUST

SAN JUAN S105421749 HOSP. PEDIATRICO CENTRO MEDICO CALLE PERIFERAL CENTRO MEDICO LUST

SAN JUAN S105073594 LCO. ANGEL M. RIVERA MUNICH CALLE PONCE DE LEAN LUST

SAN JUAN S105840977 GULF 176 CALLE AMATISTA BUCARE LUST

SAN JUAN S106452747 NUEVA PUERTA CALLE RUIZ BELVIS 237 LUST

SAN JUAN S106917650 LOM SERVICE STATION CARR. 1 KM. 13.5 SECTOR EL CIN LUST

SAN JUAN 1018161525 "NEW" ARMY AVIATION SUPPORT ISLA GRANDE ROAD OFF HACIA FER SEMS-ARCHIVE, DOCKET HWC

SAN JUAN 1016278533 SCORPIO RECYCLING CO. ISLA GRANDE LINDBERGH ST, NEAR INT RTE 1 & 00907 FINDS

SAN JUAN 1023656417 UPLAND DEVELOPMENT - ISLA GRANDE T LINDBERGH STREET, ISLA GRANDE 00907 FINDS, ECHO

SAN JUAN 1023656398 ISLA GRANDE TERMINAL IMPROVEMENTS LINDBERGH STREET ISLA GRANDE 00907 FINDS, ECHO

SAN JUAN 1000233097 UNITED STATES COAST GUARD SECTOR S 5 LA PUNTILLA STREET FINAL 00901 CORRACTS, RCRA-TSDF, RCRA-SQ
MANIFEST

SAN JUAN S106917846 ANTIGUA BASE NAVAL SITE 36 / W-5 SECOND FLOOR LUST

SAN JUAN S103553835 SHELL #4770 VIEJO SAN JUAN - CALLE COMERIO LUST

SANTURCE S105840979 ESSO 019 CALLE LOIZA ESQ TAFT LUST

SANTURCE S101442889 ESSO CO-186 CALLE LOIZA ESQ. CALLE TAPIA LUST
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Count: 44 records. ORPHAN SUMMARY

City EDR ID Site Name Site Address Zip Database(s)
SANTURCE S101442823 SHELL #4738 CALLE LOIZA ESQ. KINGS COURT LUST
SANTURCE S101442887 ESSO GARAVITO SERVICE STATION CALLE LABRA, & AVE R.H. TOOD, LUST
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

To maintain currency of the following federal and state databases, EDR contacts the appropriate governmental agency

on a monthly or quarterly basis, as required.

Number of Days to Update: Provides confirmation that EDR is reporting records that have been updated within 90 days
from the date the government agency made the information available to the public.

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL: National Priority List

National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority
cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR provides polygon
coverage for over 1,000 NPL site boundaries produced by EPA’s Environmental Photographic Interpretation Center

(EPIC) and regional EPA offices.

Date of Government Version: 04/11/2019
Date Data Arrived at EDR: 04/18/2019
Date Made Active in Reports: 05/14/2019
Number of Days to Update: 26

NPL Site Boundaries

Sources:

Source: EPA

Telephone: N/A

Last EDR Contact: 07/02/2019

Next Scheduled EDR Contact: 10/14/2019
Data Release Frequency: Quarterly

EPA'’s Environmental Photographic Interpretation Center (EPIC)

Telephone: 202-564-7333

EPA Region 1
Telephone 617-918-1143

EPA Region 3
Telephone 215-814-5418

EPA Region 4
Telephone 404-562-8033

EPA Region 5
Telephone 312-886-6686

EPA Region 10
Telephone 206-553-8665

Proposed NPL: Proposed National Priority List Sites

EPA Region 6
Telephone: 214-655-6659

EPA Region 7
Telephone: 913-551-7247

EPA Region 8
Telephone: 303-312-6774

EPA Region 9
Telephone: 415-947-4246

A site that has been proposed for listing on the National Priorities List through the issuance of a proposed rule
in the Federal Register. EPA then accepts public comments on the site, responds to the comments, and places on
the NPL those sites that continue to meet the requirements for listing.

Date of Government Version: 04/11/2019
Date Data Arrived at EDR: 04/18/2019
Date Made Active in Reports: 05/14/2019
Number of Days to Update: 26

NPL LIENS: Federal Superfund Liens

Source: EPA

Telephone: N/A

Last EDR Contact: 07/02/2019

Next Scheduled EDR Contact: 10/14/2019
Data Release Frequency: Quarterly

Federal Superfund Liens. Under the authority granted the USEPA by CERCLA of 1980, the USEPA has the authority
to file liens against real property in order to recover remedial action expenditures or when the property owner
received notification of potential liability. USEPA compiles a listing of filed notices of Superfund Liens.

TC5714997.2s
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

Date of Government Version: 10/15/1991 Source: EPA

Date Data Arrived at EDR: 02/02/1994 Telephone: 202-564-4267

Date Made Active in Reports: 03/30/1994 Last EDR Contact: 08/15/2011

Number of Days to Update: 56 Next Scheduled EDR Contact: 11/28/2011

Data Release Frequency: No Update Planned

Federal Delisted NPL site list

Delisted NPL: National Priority List Deletions
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes the criteria that the

EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may be deleted from the
NPL where no further response is appropriate.

Date of Government Version: 04/11/2019 Source: EPA

Date Data Arrived at EDR: 04/18/2019 Telephone: N/A

Date Made Active in Reports: 05/14/2019 Last EDR Contact: 07/02/2019

Number of Days to Update: 26 Next Scheduled EDR Contact: 10/14/2019

Data Release Frequency: Quarterly

Federal CERCLIS list

FEDERAL FACILITY: Federal Facility Site Information listing
A listing of National Priority List (NPL) and Base Realignment and Closure (BRAC) sites found in the Comprehensive

Environmental Response, Compensation and Liability Information System (CERCLIS) Database where EPA Federal Facilities
Restoration and Reuse Office is involved in cleanup activities.

Date of Government Version: 04/03/2019 Source: Environmental Protection Agency
Date Data Arrived at EDR: 04/05/2019 Telephone: 703-603-8704

Date Made Active in Reports: 05/14/2019 Last EDR Contact: 07/03/2019

Number of Days to Update: 39 Next Scheduled EDR Contact: 10/14/2019

Data Release Frequency: Varies

SEMS: Superfund Enterprise Management System
SEMS (Superfund Enterprise Management System) tracks hazardous waste sites, potentially hazardous waste sites,
and remedial activities performed in support of EPA’s Superfund Program across the United States. The list was
formerly know as CERCLIS, renamed to SEMS by the EPA in 2015. The list contains data on potentially hazardous
waste sites that have been reported to the USEPA by states, municipalities, private companies and private persons,
pursuant to Section 103 of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).
This dataset also contains sites which are either proposed to or on the National Priorities List (NPL) and the
sites which are in the screening and assessment phase for possible inclusion on the NPL.

Date of Government Version: 04/11/2019 Source: EPA

Date Data Arrived at EDR: 04/18/2019 Telephone: 800-424-9346

Date Made Active in Reports: 05/23/2019 Last EDR Contact: 07/02/2019

Number of Days to Update: 35 Next Scheduled EDR Contact: 10/14/2019

Data Release Frequency: Quarterly

Federal CERCLIS NFRAP site list

SEMS-ARCHIVE: Superfund Enterprise Management System Archive
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

SEMS-ARCHIVE (Superfund Enterprise Management System Archive) tracks sites that have no further interest under
the Federal Superfund Program based on available information. The list was formerly known as the CERCLIS-NFRAP,
renamed to SEMS ARCHIVE by the EPA in 2015. EPA may perform a minimal level of assessment work at a site while
it is archived if site conditions change and/or new information becomes available. Archived sites have been removed
and archived from the inventory of SEMS sites. Archived status indicates that, to the best of EPA’s knowledge,
assessment at a site has been completed and that EPA has determined no further steps will be taken to list the

site on the National Priorities List (NPL), unless information indicates this decision was not appropriate or

other considerations require a recommendation for listing at a later time. The decision does not necessarily mean

that there is no hazard associated with a given site; it only means that. based upon available information, the

location is not judged to be potential NPL site.

Date of Government Version: 04/11/2019 Source: EPA

Date Data Arrived at EDR: 04/18/2019 Telephone: 800-424-9346

Date Made Active in Reports: 05/23/2019 Last EDR Contact: 07/02/2019

Number of Days to Update: 35 Next Scheduled EDR Contact: 10/14/2019

Data Release Frequency: Quarterly
Federal RCRA CORRACTS facilities list

CORRACTS: Corrective Action Report
CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.

Date of Government Version: 03/25/2019 Source: EPA

Date Data Arrived at EDR: 03/27/2019 Telephone: 800-424-9346

Date Made Active in Reports: 04/17/2019 Last EDR Contact: 06/26/2019

Number of Days to Update: 21 Next Scheduled EDR Contact: 10/07/2019

Data Release Frequency: Quarterly
Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF: RCRA - Treatment, Storage and Disposal
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Transporters are individuals or entities that
move hazardous waste from the generator offsite to a facility that can recycle, treat, store, or dispose of the
waste. TSDFs treat, store, or dispose of the waste.

Date of Government Version: 03/25/2019 Source: Environmental Protection Agency
Date Data Arrived at EDR: 03/27/2019 Telephone: (212) 637-3660

Date Made Active in Reports: 04/17/2019 Last EDR Contact: 06/26/2019

Number of Days to Update: 21 Next Scheduled EDR Contact: 10/07/2019

Data Release Frequency: Quarterly
Federal RCRA generators list

RCRA-LQG: RCRA - Large Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Large quantity generators (LQGSs) generate
over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous waste per month.

Date of Government Version: 03/25/2019 Source: Environmental Protection Agency
Date Data Arrived at EDR: 03/27/2019 Telephone: (212) 637-3660

Date Made Active in Reports: 04/17/2019 Last EDR Contact: 06/26/2019

Number of Days to Update: 21 Next Scheduled EDR Contact: 10/07/2019

Data Release Frequency: Quarterly
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RCRA-SQG: RCRA - Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Small quantity generators (SQGs) generate
between 100 kg and 1,000 kg of hazardous waste per month.

Date of Government Version: 03/25/2019 Source: Environmental Protection Agency
Date Data Arrived at EDR: 03/27/2019 Telephone: (212) 637-3660

Date Made Active in Reports: 04/17/2019 Last EDR Contact: 06/26/2019

Number of Days to Update: 21 Next Scheduled EDR Contact: 10/07/2019

Data Release Frequency: Quarterly

RCRA-CESQG: RCRA - Conditionally Exempt Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally exempt small quantity generators
(CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous waste per month.

Date of Government Version: 03/25/2019 Source: Environmental Protection Agency
Date Data Arrived at EDR: 03/27/2019 Telephone: (212) 637-3660

Date Made Active in Reports: 04/17/2019 Last EDR Contact: 06/26/2019

Number of Days to Update: 21 Next Scheduled EDR Contact: 10/07/2019

Data Release Frequency: Quarterly
Federal institutional controls / engineering controls registries

LUCIS: Land Use Control Information System
LUCIS contains records of land use control information pertaining to the former Navy Base Realignment and Closure

properties.

Date of Government Version: 02/22/2019 Source: Department of the Navy

Date Data Arrived at EDR: 03/07/2019 Telephone: 843-820-7326

Date Made Active in Reports: 04/17/2019 Last EDR Contact: 05/10/2019

Number of Days to Update: 41 Next Scheduled EDR Contact: 08/26/2019

Data Release Frequency: Varies

US ENG CONTROLS: Engineering Controls Sites List
A listing of sites with engineering controls in place. Engineering controls include various forms of caps, building

foundations, liners, and treatment methods to create pathway elimination for regulated substances to enter environmental
media or effect human health.

Date of Government Version: 01/31/2019 Source: Environmental Protection Agency
Date Data Arrived at EDR: 02/04/2019 Telephone: 703-603-0695

Date Made Active in Reports: 03/08/2019 Last EDR Contact: 05/29/2019

Number of Days to Update: 32 Next Scheduled EDR Contact: 09/09/2019

Data Release Frequency: Varies

US INST CONTROL: Sites with Institutional Controls
A listing of sites with institutional controls in place. Institutional controls include administrative measures,
such as groundwater use restrictions, construction restrictions, property use restrictions, and post remediation
care requirements intended to prevent exposure to contaminants remaining on site. Deed restrictions are generally
required as part of the institutional controls.

Date of Government Version: 01/31/2019 Source: Environmental Protection Agency
Date Data Arrived at EDR: 02/04/2019 Telephone: 703-603-0695

Date Made Active in Reports: 03/08/2019 Last EDR Contact: 05/29/2019

Number of Days to Update: 32 Next Scheduled EDR Contact: 09/09/2019

Data Release Frequency: Varies

TC5714997.2s

Page GR-4




GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

Federal ERNS list

ERNS: Emergency Response Notification System
Emergency Response Notification System. ERNS records and stores information on reported releases of oil and hazardous

substances.

Date of Government Version: 03/25/2019 Source: National Response Center, United States Coast Guard
Date Data Arrived at EDR: 03/26/2019 Telephone: 202-267-2180

Date Made Active in Reports: 05/01/2019 Last EDR Contact: 06/26/2019

Number of Days to Update: 36 Next Scheduled EDR Contact: 10/07/2019

Data Release Frequency: Quarterly
State- and tribal - equivalent CERCLIS

SHWS: This state does not maintain a SHWS list. See the Federal CERCLIS list and Federal NPL list.
State Hazardous Waste Sites. State hazardous waste site records are the states’ equivalent to CERCLIS. These sites
may or may not already be listed on the federal CERCLIS list. Priority sites planned for cleanup using state funds
(state equivalent of Superfund) are identified along with sites where cleanup will be paid for by potentially
responsible parties. Available information varies by state.

Date of Government Version: N/A Source: Environmental Quality Board
Date Data Arrived at EDR: N/A Telephone: 787-767-8181

Date Made Active in Reports: N/A Last EDR Contact: 08/22/2005

Number of Days to Update: N/A Next Scheduled EDR Contact: 11/21/2005

Data Release Frequency: N/A
State and tribal leaking storage tank lists
LUST: Leaking Underground Storage Tanks

Leaking Underground Storage Tank Incident Reports. LUST records contain an inventory of reported leaking underground
storage tank incidents. Not all states maintain these records, and the information stored varies by state.

Date of Government Version: 07/27/2018 Source: Environmental Quality Board
Date Data Arrived at EDR: 11/08/2018 Telephone: 787-767-8056

Date Made Active in Reports: 01/03/2019 Last EDR Contact: 04/26/2019

Number of Days to Update: 56 Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Varies

INDIAN LUST R10: Leaking Underground Storage Tanks on Indian Land
LUSTSs on Indian land in Alaska, Idaho, Oregon and Washington.

Date of Government Version: 10/17/2018 Source: EPA Region 10

Date Data Arrived at EDR: 03/07/2019 Telephone: 206-553-2857

Date Made Active in Reports: 05/01/2019 Last EDR Contact: 04/26/2019

Number of Days to Update: 55 Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Varies

INDIAN LUST R9: Leaking Underground Storage Tanks on Indian Land
LUSTSs on Indian land in Arizona, California, New Mexico and Nevada

Date of Government Version: 10/10/2018 Source: Environmental Protection Agency
Date Data Arrived at EDR: 03/08/2019 Telephone: 415-972-3372

Date Made Active in Reports: 05/01/2019 Last EDR Contact: 04/26/2019

Number of Days to Update: 54 Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Varies

INDIAN LUST R8: Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Colorado, Montana, North Dakota, South Dakota, Utah and Wyoming.
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Date of Government Version: 10/16/2018
Date Data Arrived at EDR: 03/07/2019
Date Made Active in Reports: 05/01/2019
Number of Days to Update: 55

Source: EPA Region 8

Telephone: 303-312-6271

Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Varies

INDIAN LUST R7: Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in lowa, Kansas, and Nebraska

Date of Government Version: 02/19/2019
Date Data Arrived at EDR: 03/07/2019
Date Made Active in Reports: 05/01/2019
Number of Days to Update: 55

Source: EPA Region 7

Telephone: 913-551-7003

Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Varies

INDIAN LUST R6: Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in New Mexico and Oklahoma.

Date of Government Version: 11/01/2018
Date Data Arrived at EDR: 03/07/2019
Date Made Active in Reports: 05/01/2019
Number of Days to Update: 55

Source: EPA Region 6

Telephone: 214-665-6597

Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Varies

INDIAN LUST R4: Leaking Underground Storage Tanks on Indian Land
LUSTSs on Indian land in Florida, Mississippi and North Carolina.

Date of Government Version: 09/24/2018
Date Data Arrived at EDR: 03/12/2019
Date Made Active in Reports: 05/01/2019
Number of Days to Update: 50

Source: EPA Region 4

Telephone: 404-562-8677

Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Varies

INDIAN LUST R1: Leaking Underground Storage Tanks on Indian Land
A listing of leaking underground storage tank locations on Indian Land.

Date of Government Version: 10/13/2018
Date Data Arrived at EDR: 03/07/2019
Date Made Active in Reports: 05/01/2019
Number of Days to Update: 55

Source: EPA Region 1

Telephone: 617-918-1313

Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Varies

INDIAN LUST R5: Leaking Underground Storage Tanks on Indian Land
Leaking underground storage tanks located on Indian Land in Michigan, Minnesota and Wisconsin.

Date of Government Version: 10/12/2018
Date Data Arrived at EDR: 03/07/2019
Date Made Active in Reports: 05/01/2019
Number of Days to Update: 55

State and tribal registered storage tank lists

FEMA UST: Underground Storage Tank Listing

Source: EPA, Region 5

Telephone: 312-886-7439

Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Varies

A listing of all FEMA owned underground storage tanks.

Date of Government Version: 05/15/2017
Date Data Arrived at EDR: 05/30/2017
Date Made Active in Reports: 10/13/2017
Number of Days to Update: 136

Source: FEMA

Telephone: 202-646-5797

Last EDR Contact: 07/10/2019

Next Scheduled EDR Contact: 10/21/2019
Data Release Frequency: Varies
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UST: Underground Storage Tank Facilities
Underground storage tank site locations.

Date of Government Version: 01/01/2008 Source: Environmental Quality Board
Date Data Arrived at EDR: 03/26/2008 Telephone: 787-767-8056

Date Made Active in Reports: 04/23/2008 Last EDR Contact: 04/26/2019

Number of Days to Update: 28 Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Semi-Annually

INDIAN UST R5: Underground Storage Tanks on Indian Land

The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 5 (Michigan, Minnesota and Wisconsin and Tribal Nations).

Date of Government Version: 10/12/2018 Source: EPA Region 5

Date Data Arrived at EDR: 03/07/2019 Telephone: 312-886-6136

Date Made Active in Reports: 05/01/2019 Last EDR Contact: 04/26/2019

Number of Days to Update: 55 Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Varies

INDIAN UST R4: Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian

land in EPA Region 4 (Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee
and Tribal Nations)

Date of Government Version: 09/24/2018 Source: EPA Region 4

Date Data Arrived at EDR: 03/12/2019 Telephone: 404-562-9424

Date Made Active in Reports: 05/01/2019 Last EDR Contact: 04/26/2019

Number of Days to Update: 50 Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Varies

INDIAN UST R1: Underground Storage Tanks on Indian Land

The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 1 (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont and ten Tribal

Nations).

Date of Government Version: 10/03/2018 Source: EPA, Region 1

Date Data Arrived at EDR: 03/07/2019 Telephone: 617-918-1313

Date Made Active in Reports: 05/01/2019 Last EDR Contact: 04/26/2019

Number of Days to Update: 55 Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Varies

INDIAN UST R6: Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 6 (Louisiana, Arkansas, Oklahoma, New Mexico, Texas and 65 Tribes).

Date of Government Version: 11/01/2018 Source: EPA Region 6

Date Data Arrived at EDR: 03/07/2019 Telephone: 214-665-7591

Date Made Active in Reports: 05/01/2019 Last EDR Contact: 04/26/2019

Number of Days to Update: 55 Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Varies

INDIAN UST R10: Underground Storage Tanks on Indian Land

The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 10 (Alaska, Idaho, Oregon, Washington, and Tribal Nations).

Date of Government Version: 10/17/2018 Source: EPA Region 10

Date Data Arrived at EDR: 03/07/2019 Telephone: 206-553-2857

Date Made Active in Reports: 05/01/2019 Last EDR Contact: 04/26/2019

Number of Days to Update: 55 Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Varies
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INDIAN UST R7: Underground Storage Tanks on Indian Land

The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 7 (lowa, Kansas, Missouri, Nebraska, and 9 Tribal Nations).

Date of Government Version: 11/07/2018
Date Data Arrived at EDR: 03/07/2019
Date Made Active in Reports: 05/01/2019
Number of Days to Update: 55

Source: EPA Region 7
Telephone: 913-551-7003
Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Varies

INDIAN UST R8: Underground Storage Tanks on Indian Land

The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 8 (Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming and 27 Tribal Nations).

Date of Government Version: 10/16/2018
Date Data Arrived at EDR: 03/07/2019
Date Made Active in Reports: 05/01/2019
Number of Days to Update: 55

Source: EPA Region 8
Telephone: 303-312-6137
Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/05/2019

Data Release Frequency: Varies

INDIAN UST R9: Underground Storage Tanks on Indian Land

The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian

land in EPA Region 9 (Arizona, California, Hawaii, Nevada, the Pacific Islands, and Tribal Nations).

Date of Government Version: 10/10/2018
Date Data Arrived at EDR: 03/08/2019
Date Made Active in Reports: 05/01/2019
Number of Days to Update: 54

State and tribal voluntary cleanup sites

INDIAN VCP R1: Voluntary Cleanup Priority Listing

Source: EPA Region 9

Telephone: 415-972-3368

Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Varies

A listing of voluntary cleanup priority sites located on Indian Land located in Region 1.

Date of Government Version: 07/27/2015
Date Data Arrived at EDR: 09/29/2015
Date Made Active in Reports: 02/18/2016
Number of Days to Update: 142

INDIAN VCP R7: Voluntary Cleanup Priority Lisitng

Source: EPA, Region 1

Telephone: 617-918-1102

Last EDR Contact: 06/20/2019

Next Scheduled EDR Contact: 10/07/2019
Data Release Frequency: Varies

A listing of voluntary cleanup priority sites located on Indian Land located in Region 7.

Date of Government Version: 03/20/2008
Date Data Arrived at EDR: 04/22/2008
Date Made Active in Reports: 05/19/2008
Number of Days to Update: 27

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS: A Listing of Brownfields Sites

Source: EPA, Region 7

Telephone: 913-551-7365

Last EDR Contact: 04/20/2009

Next Scheduled EDR Contact: 07/20/2009
Data Release Frequency: Varies

Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the presence

or potential presence of a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting in these
properties takes development pressures off of undeveloped, open land, and both improves and protects the environment.
Assessment, Cleanup and Redevelopment Exchange System (ACRES) stores information reported by EPA Brownfields
grant recipients on brownfields properties assessed or cleaned up with grant funding as well as information on

Targeted Brownfields Assessments performed by EPA Regions. A listing of ACRES Brownfield sites is obtained from

Cleanups in My Community. Cleanups in My Community provides information on Brownfields properties for which information

is reported back to EPA, as well as areas served by Brownfields grant programs.
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Date of Government Version: 12/17/2018
Date Data Arrived at EDR: 12/18/2018
Date Made Active in Reports: 01/11/2019
Number of Days to Update: 24

Source: Environmental Protection Agency
Telephone: 202-566-2777

Last EDR Contact: 06/04/2019

Next Scheduled EDR Contact: 09/30/2019
Data Release Frequency: Semi-Annually

Local Lists of Landfill / Solid Waste Disposal Sites

INDIAN ODI: Report on the Status of Open Dumps on Indian Lands

Location of open dumps on Indian land.

Date of Government Version: 12/31/1998
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source: Environmental Protection Agency
Telephone: 703-308-8245

Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/12/2019
Data Release Frequency: Varies

DEBRIS REGION 9: Torres Martinez Reservation lllegal Dump Site Locations
A listing of illegal dump sites location on the Torres Martinez Indian Reservation located in eastern Riverside
County and northern Imperial County, California.

Date of Government Version: 01/12/2009
Date Data Arrived at EDR: 05/07/2009
Date Made Active in Reports: 09/21/2009
Number of Days to Update: 137

ODI: Open Dump Inventory

Source: EPA, Region 9

Telephone: 415-947-4219

Last EDR Contact: 04/22/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: No Update Planned

An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258

Subtitle D Criteria.

Date of Government Version: 06/30/1985
Date Data Arrived at EDR: 08/09/2004
Date Made Active in Reports: 09/17/2004
Number of Days to Update: 39

IHS OPEN DUMPS: Open Dumps on Indian Land

Source: Environmental Protection Agency
Telephone: 800-424-9346

Last EDR Contact: 06/09/2004

Next Scheduled EDR Contact: N/A

Data Release Frequency: No Update Planned

A listing of all open dumps located on Indian Land in the United States.

Date of Government Version: 04/01/2014
Date Data Arrived at EDR: 08/06/2014
Date Made Active in Reports: 01/29/2015
Number of Days to Update: 176

Source: Department of Health & Human Serivces, Indian Health Service

Telephone: 301-443-1452

Last EDR Contact: 04/23/2019
Next Scheduled EDR Contact: 08/12/2019
Data Release Frequency: Varies

Local Lists of Hazardous waste / Contaminated Sites

US HIST CDL: National Clandestine Laboratory Register
A listing of clandestine drug lab locations that have been removed from the DEAs National Clandestine Laboratory

Register.

Date of Government Version: 02/24/2019
Date Data Arrived at EDR: 02/26/2019
Date Made Active in Reports: 04/17/2019
Number of Days to Update: 50

US CDL: Clandestine Drug Labs

Source: Drug Enforcement Administration
Telephone: 202-307-1000

Last EDR Contact: 05/24/2019

Next Scheduled EDR Contact: 09/09/2019
Data Release Frequency: No Update Planned

A listing of clandestine drug lab locations. The U.S. Department of Justice (“the Department") provides this

web site as a public service. It contains addresses of some locations where law enforcement agencies reported
they found chemicals or other items that indicated the presence of either clandestine drug laboratories or dumpsites.
In most cases, the source of the entries is not the Department, and the Department has not verified the entry

and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by, for example,
contacting local law enforcement and local health departments.
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Date of Government Version: 02/24/2019 Source: Drug Enforcement Administration
Date Data Arrived at EDR: 02/26/2019 Telephone: 202-307-1000

Date Made Active in Reports: 04/17/2019 Last EDR Contact: 05/24/2019

Number of Days to Update: 50 Next Scheduled EDR Contact: 09/09/2019

Data Release Frequency: Quarterly
Local Land Records

LIENS 2: CERCLA Lien Information
A Federal CERCLA ('Superfund’) lien can exist by operation of law at any site or property at which EPA has spent
Superfund monies. These monies are spent to investigate and address releases and threatened releases of contamination.
CERCLIS provides information as to the identity of these sites and properties.

Date of Government Version: 04/11/2019 Source: Environmental Protection Agency
Date Data Arrived at EDR: 04/18/2019 Telephone: 202-564-6023

Date Made Active in Reports: 05/23/2019 Last EDR Contact: 07/02/2019

Number of Days to Update: 35 Next Scheduled EDR Contact: 10/14/2019

Data Release Frequency: Semi-Annually
Records of Emergency Release Reports

HMIRS: Hazardous Materials Information Reporting System
Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents reported to DOT.

Date of Government Version: 03/25/2019 Source: U.S. Department of Transportation
Date Data Arrived at EDR: 03/26/2019 Telephone: 202-366-4555

Date Made Active in Reports: 05/14/2019 Last EDR Contact: 06/26/2019

Number of Days to Update: 49 Next Scheduled EDR Contact: 10/07/2019

Data Release Frequency: Quarterly

Other Ascertainable Records

RCRA NonGen / NLR: RCRA - Non Generators / No Longer Regulated
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Non-Generators do not presently generate hazardous

waste.

Date of Government Version: 03/25/2019 Source: Environmental Protection Agency
Date Data Arrived at EDR: 03/27/2019 Telephone: (212) 637-3660

Date Made Active in Reports: 04/17/2019 Last EDR Contact: 06/26/2019

Number of Days to Update: 21 Next Scheduled EDR Contact: 10/07/2019

Data Release Frequency: Quarterly

FUDS: Formerly Used Defense Sites

The listing includes locations of Formerly Used Defense Sites properties where the US Army Corps of Engineers
is actively working or will take necessary cleanup actions.

Date of Government Version: 03/07/2019 Source: U.S. Army Corps of Engineers
Date Data Arrived at EDR: 04/03/2019 Telephone: 202-528-4285

Date Made Active in Reports: 05/23/2019 Last EDR Contact: 05/21/2019

Number of Days to Update: 50 Next Scheduled EDR Contact: 09/02/2019

Data Release Frequency: Varies

DOD: Department of Defense Sites
This data set consists of federally owned or administered lands, administered by the Department of Defense, that
have any area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S. Virgin Islands.
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Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 11/10/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 62

FEDLAND: Federal and Indian Lands

Source: USGS

Telephone: 888-275-8747

Last EDR Contact: 07/09/2019

Next Scheduled EDR Contact: 10/21/2019
Data Release Frequency: Semi-Annually

Federally and Indian administrated lands of the United States. Lands included are administrated by: Army Corps

of Engineers, Bureau of Reclamation, National Wild and Scenic River, National Wildlife Refuge, Public Domain Land,
Wilderness, Wilderness Study Area, Wildlife Management Area, Bureau of Indian Affairs, Bureau of Land Management,
Department of Justice, Forest Service, Fish and Wildlife Service, National Park Service.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 02/06/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 339

Source: U.S. Geological Survey
Telephone: 888-275-8747

Last EDR Contact: 07/10/2019

Next Scheduled EDR Contact: 10/21/2019
Data Release Frequency: N/A

SCRD DRYCLEANERS: State Coalition for Remediation of Drycleaners Listing
The State Coalition for Remediation of Drycleaners was established in 1998, with support from the U.S. EPA Office
of Superfund Remediation and Technology Innovation. It is comprised of representatives of states with established
drycleaner remediation programs. Currently the member states are Alabama, Connecticut, Florida, lllinois, Kansas,
Minnesota, Missouri, North Carolina, Oregon, South Carolina, Tennessee, Texas, and Wisconsin.

Date of Government Version: 01/01/2017
Date Data Arrived at EDR: 02/03/2017
Date Made Active in Reports: 04/07/2017
Number of Days to Update: 63

US FIN ASSUR: Financial Assurance Information

Source: Environmental Protection Agency
Telephone: 615-532-8599

Last EDR Contact: 05/13/2019

Next Scheduled EDR Contact: 08/26/2019
Data Release Frequency: Varies

All owners and operators of facilities that treat, store, or dispose of hazardous waste are required to provide
proof that they will have sufficient funds to pay for the clean up, closure, and post-closure care of their facilities.

Date of Government Version: 03/25/2019
Date Data Arrived at EDR: 03/26/2019
Date Made Active in Reports: 05/07/2019
Number of Days to Update: 42

EPA WATCH LIST: EPA WATCH LIST

Source: Environmental Protection Agency
Telephone: 202-566-1917

Last EDR Contact: 06/26/2019

Next Scheduled EDR Contact: 10/07/2019
Data Release Frequency: Quarterly

EPA maintains a "Watch List" to facilitate dialogue between EPA, state and local environmental agencies on enforcement
matters relating to facilities with alleged violations identified as either significant or high priority. Being

on the Watch List does not mean that the facility has actually violated the law only that an investigation by

EPA or a state or local environmental agency has led those organizations to allege that an unproven violation

has in fact occurred. Being on the Watch List does not represent a higher level of concern regarding the alleged
violations that were detected, but instead indicates cases requiring additional dialogue between EPA, state and

local agencies - primarily because of the length of time the alleged violation has gone unaddressed or unresolved.

Date of Government Version: 08/30/2013
Date Data Arrived at EDR: 03/21/2014
Date Made Active in Reports: 06/17/2014
Number of Days to Update: 88

Source: Environmental Protection Agency
Telephone: 617-520-3000

Last EDR Contact: 05/06/2019

Next Scheduled EDR Contact: 08/19/2019
Data Release Frequency: Quarterly

2020 COR ACTION: 2020 Corrective Action Program List
The EPA has set ambitious goals for the RCRA Corrective Action program by creating the 2020 Corrective Action
Universe. This RCRA cleanup baseline includes facilities expected to need corrective action. The 2020 universe
contains a wide variety of sites. Some properties are heavily contaminated while others were contaminated but
have since been cleaned up. Still others have not been fully investigated yet, and may require little or no remediation.
Inclusion in the 2020 Universe does not necessarily imply failure on the part of a facility to meet its RCRA obligations.
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Date of Government Version: 09/30/2017
Date Data Arrived at EDR: 05/08/2018
Date Made Active in Reports: 07/20/2018
Number of Days to Update: 73

TSCA: Toxic Substances Control Act

Source: Environmental Protection Agency
Telephone: 703-308-4044

Last EDR Contact: 05/10/2019

Next Scheduled EDR Contact: 08/19/2019
Data Release Frequency: Varies

Toxic Substances Control Act. TSCA identifies manufacturers and importers of chemical substances included on the
TSCA Chemical Substance Inventory list. It includes data on the production volume of these substances by plant

site.

Date of Government Version: 12/31/2016
Date Data Arrived at EDR: 06/21/2017
Date Made Active in Reports: 01/05/2018
Number of Days to Update: 198

TRIS: Toxic Chemical Release Inventory System

Source: EPA

Telephone: 202-260-5521

Last EDR Contact: 06/18/2019

Next Scheduled EDR Contact: 09/30/2019
Data Release Frequency: Every 4 Years

Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals to the air, water and
land in reportable quantities under SARA Title Ill Section 313.

Date of Government Version: 12/31/2016
Date Data Arrived at EDR: 01/10/2018
Date Made Active in Reports: 01/12/2018
Number of Days to Update: 2

SSTS: Section 7 Tracking Systems

Source: EPA

Telephone: 202-566-0250

Last EDR Contact: 05/24/2019

Next Scheduled EDR Contact: 09/02/2019
Data Release Frequency: Annually

Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat. 829) requires all
registered pesticide-producing establishments to submit a report to the Environmental Protection Agency by March
1st each year. Each establishment must report the types and amounts of pesticides, active ingredients and devices
being produced, and those having been produced and sold or distributed in the past year.

Date of Government Version: 12/31/2009
Date Data Arrived at EDR: 12/10/2010
Date Made Active in Reports: 02/25/2011
Number of Days to Update: 77

ROD: Records Of Decision

Source: EPA

Telephone: 202-564-4203

Last EDR Contact: 04/24/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Annually

Record of Decision. ROD documents mandate a permanent remedy at an NPL (Superfund) site containing technical

and health information to aid in the cleanup.

Date of Government Version: 04/11/2019
Date Data Arrived at EDR: 04/18/2019
Date Made Active in Reports: 05/23/2019
Number of Days to Update: 35

RMP: Risk Management Plans

Source: EPA

Telephone: 703-416-0223

Last EDR Contact: 07/01/2019

Next Scheduled EDR Contact: 09/16/2019
Data Release Frequency: Annually
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When Congress passed the Clean Air Act Amendments of 1990, it required EPA to publish regulations and guidance

for chemical accident prevention at facilities using extremely hazardous substances. The Risk Management Program
Rule (RMP Rule) was written to implement Section 112(r) of these amendments. The rule, which built upon existing
industry codes and standards, requires companies of all sizes that use certain flammable and toxic substances

to develop a Risk Management Program, which includes a(n): Hazard assessment that details the potential effects

of an accidental release, an accident history of the last five years, and an evaluation of worst-case and alternative
accidental releases; Prevention program that includes safety precautions and maintenance, monitoring, and employee
training measures; and Emergency response program that spells out emergency health care, employee training measures
and procedures for informing the public and response agencies (e.g the fire department) should an accident occur.

Date of Government Version: 04/25/2019
Date Data Arrived at EDR: 05/02/2019
Date Made Active in Reports: 05/23/2019
Number of Days to Update: 21

Source: Environmental Protection Agency
Telephone: 202-564-8600

Last EDR Contact: 04/22/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Varies

RAATS: RCRA Administrative Action Tracking System

RCRA Administration Action Tracking System. RAATS contains records based on enforcement actions issued under RCRA
pertaining to major violators and includes administrative and civil actions brought by the EPA. For administration

actions after September 30, 1995, data entry in the RAATS database was discontinued. EPA will retain a copy of

the database for historical records. It was necessary to terminate RAATS because a decrease in agency resources

made it impossible to continue to update the information contained in the database.

PRP:

Date of Government Version: 04/17/1995
Date Data Arrived at EDR: 07/03/1995
Date Made Active in Reports: 08/07/1995
Number of Days to Update: 35

Potentially Responsible Parties

Source: EPA

Telephone: 202-564-4104

Last EDR Contact: 06/02/2008

Next Scheduled EDR Contact: 09/01/2008
Data Release Frequency: No Update Planned

A listing of verified Potentially Responsible Parties

Date of Government Version: 04/11/2019
Date Data Arrived at EDR: 04/18/2019
Date Made Active in Reports: 05/23/2019
Number of Days to Update: 35

PADS: PCB Activity Database System
PCB Activity Database. PADS Identifies generators, transporters, commercial storers and/or brokers and disposers
of PCB’s who are required to notify the EPA of such activities.

ICIS:

Date of Government Version: 03/20/2019
Date Data Arrived at EDR: 04/10/2019
Date Made Active in Reports: 05/14/2019
Number of Days to Update: 34

Integrated Compliance Information System

Source: EPA

Telephone: 202-564-6023

Last EDR Contact: 07/01/2019

Next Scheduled EDR Contact: 08/19/2019
Data Release Frequency: Quarterly

Source: EPA

Telephone: 202-566-0500

Last EDR Contact: 04/10/2019

Next Scheduled EDR Contact: 07/22/2019
Data Release Frequency: Annually

The Integrated Compliance Information System (ICIS) supports the information needs of the national enforcement
and compliance program as well as the unique needs of the National Pollutant Discharge Elimination System (NPDES)

program.

Date of Government Version: 11/18/2016
Date Data Arrived at EDR: 11/23/2016
Date Made Active in Reports: 02/10/2017
Number of Days to Update: 79

Source: Environmental Protection Agency
Telephone: 202-564-2501

Last EDR Contact: 07/03/2019

Next Scheduled EDR Contact: 10/21/2019
Data Release Frequency: Quarterly
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FTTS: FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
FTTS tracks administrative cases and pesticide enforcement actions and compliance activities related to FIFRA,
TSCA and EPCRA (Emergency Planning and Community Right-to-Know Act). To maintain currency, EDR contacts the

Agency on a quarterly basis.

Date of Government Version: 04/09/2009
Date Data Arrived at EDR: 04/16/2009
Date Made Active in Reports: 05/11/2009
Number of Days to Update: 25

Source: EPA/Office of Prevention, Pesticides and Toxic Substances
Telephone: 202-566-1667

Last EDR Contact: 08/18/2017

Next Scheduled EDR Contact: 12/04/2017

Data Release Frequency: No Update Planned

FTTS INSP: FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
A listing of FIFRA/TSCA Tracking System (FTTS) inspections and enforcements.

Date of Government Version: 04/09/2009
Date Data Arrived at EDR: 04/16/2009
Date Made Active in Reports: 05/11/2009
Number of Days to Update: 25

MLTS: Material Licensing Tracking System

Source: EPA

Telephone: 202-566-1667

Last EDR Contact: 08/18/2017

Next Scheduled EDR Contact: 12/04/2017
Data Release Frequency: No Update Planned

MLTS is maintained by the Nuclear Regulatory Commission and contains a list of approximately 8,100 sites which
possess or use radioactive materials and which are subject to NRC licensing requirements. To maintain currency,

EDR contacts the Agency on a quarterly basis.

Date of Government Version: 08/30/2016
Date Data Arrived at EDR: 09/08/2016
Date Made Active in Reports: 10/21/2016
Number of Days to Update: 43

Source: Nuclear Regulatory Commission
Telephone: 301-415-7169

Last EDR Contact: 04/22/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Quarterly

COAL ASH DOE: Steam-Electric Plant Operation Data
A listing of power plants that store ash in surface ponds.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 08/07/2009
Date Made Active in Reports: 10/22/2009
Number of Days to Update: 76

Source: Department of Energy
Telephone: 202-586-8719

Last EDR Contact: 06/07/2019

Next Scheduled EDR Contact: 09/16/2019
Data Release Frequency: Varies

COAL ASH EPA: Coal Combustion Residues Surface Impoundments List
A listing of coal combustion residues surface impoundments with high hazard potential ratings.

Date of Government Version: 07/01/2014
Date Data Arrived at EDR: 09/10/2014
Date Made Active in Reports: 10/20/2014
Number of Days to Update: 40

Source: Environmental Protection Agency
Telephone: N/A

Last EDR Contact: 06/07/2019

Next Scheduled EDR Contact: 09/16/2019
Data Release Frequency: Varies

PCB TRANSFORMER: PCB Transformer Registration Database
The database of PCB transformer registrations that includes all PCB registration submittals.

Date of Government Version: 05/24/2017
Date Data Arrived at EDR: 11/30/2017
Date Made Active in Reports: 12/15/2017
Number of Days to Update: 15

RADINFO: Radiation Information Database

Source: Environmental Protection Agency
Telephone: 202-566-0517

Last EDR Contact: 04/26/2019

Next Scheduled EDR Contact: 08/05/2019
Data Release Frequency: Varies

The Radiation Information Database (RADINFO) contains information about facilities that are regulated by U.S.
Environmental Protection Agency (EPA) regulations for radiation and radioactivity.
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Date of Government Version: 04/02/2019 Source: Environmental Protection Agency
Date Data Arrived at EDR: 04/02/2019 Telephone: 202-343-9775

Date Made Active in Reports: 05/14/2019 Last EDR Contact: 07/01/2019

Number of Days to Update: 42 Next Scheduled EDR Contact: 10/14/2019

Data Release Frequency: Quarterly

HIST FTTS: FIFRA/TSCA Tracking System Administrative Case Listing
A complete administrative case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA regions. The
information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation of FIFRA
(Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some EPA regions
are now closing out records. Because of that, and the fact that some EPA regions are not providing EPA Headquarters
with updated records, it was decided to create a HIST FTTS database. It included records that may not be included
in the newer FTTS database updates. This database is no longer updated.

Date of Government Version: 10/19/2006 Source: Environmental Protection Agency
Date Data Arrived at EDR: 03/01/2007 Telephone: 202-564-2501

Date Made Active in Reports: 04/10/2007 Last EDR Contact: 12/17/2007

Number of Days to Update: 40 Next Scheduled EDR Contact: 03/17/2008

Data Release Frequency: No Update Planned

HIST FTTS INSP: FIFRA/TSCA Tracking System Inspection & Enforcement Case Listing
A complete inspection and enforcement case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA
regions. The information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation
of FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some
EPA regions are now closing out records. Because of that, and the fact that some EPA regions are not providing
EPA Headquarters with updated records, it was decided to create a HIST FTTS database. It included records that
may not be included in the newer FTTS database updates. This database is no longer updated.

Date of Government Version: 10/19/2006 Source: Environmental Protection Agency
Date Data Arrived at EDR: 03/01/2007 Telephone: 202-564-2501

Date Made Active in Reports: 04/10/2007 Last EDR Contact: 12/17/2008

Number of Days to Update: 40 Next Scheduled EDR Contact: 03/17/2008

Data Release Frequency: No Update Planned

DOT OPS: Incident and Accident Data
Department of Transporation, Office of Pipeline Safety Incident and Accident data.

Date of Government Version: 12/03/2018 Source: Department of Transporation, Office of Pipeline Safety
Date Data Arrived at EDR: 01/29/2019 Telephone: 202-366-4595

Date Made Active in Reports: 03/21/2019 Last EDR Contact: 04/30/2019

Number of Days to Update: 51 Next Scheduled EDR Contact: 08/12/2019

Data Release Frequency: Quarterly

CONSENT: Superfund (CERCLA) Consent Decrees
Major legal settlements that establish responsibility and standards for cleanup at NPL (Superfund) sites. Released
periodically by United States District Courts after settlement by parties to litigation matters.

Date of Government Version: 03/31/2019 Source: Department of Justice, Consent Decree Library
Date Data Arrived at EDR: 04/23/2019 Telephone: Varies

Date Made Active in Reports: 05/23/2019 Last EDR Contact: 07/08/2019

Number of Days to Update: 30 Next Scheduled EDR Contact: 10/21/2019

Data Release Frequency: Varies

BRS: Biennial Reporting System
The Biennial Reporting System is a national system administered by the EPA that collects data on the generation
and management of hazardous waste. BRS captures detailed data from two groups: Large Quantity Generators (LQG)
and Treatment, Storage, and Disposal Facilities.

Date of Government Version: 12/31/2015 Source: EPAINTIS

Date Data Arrived at EDR: 02/22/2017 Telephone: 800-424-9346

Date Made Active in Reports: 09/28/2017 Last EDR Contact: 06/26/2019

Number of Days to Update: 218 Next Scheduled EDR Contact: 10/07/2019

Data Release Frequency: Biennially
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INDIAN RESERYV: Indian Reservations

This map layer portrays Indian administered lands of the United States that have any area equal to or greater

than 640 acres.

Date of Government Version: 12/31/2014
Date Data Arrived at EDR: 07/14/2015
Date Made Active in Reports: 01/10/2017
Number of Days to Update: 546

Source: USGS

Telephone: 202-208-3710

Last EDR Contact: 07/10/2019

Next Scheduled EDR Contact: 10/21/2019
Data Release Frequency: Semi-Annually

FUSRAP: Formerly Utilized Sites Remedial Action Program
DOE established the Formerly Utilized Sites Remedial Action Program (FUSRAP) in 1974 to remediate sites where
radioactive contamination remained from Manhattan Project and early U.S. Atomic Energy Commission (AEC) operations.

Date of Government Version: 08/08/2017
Date Data Arrived at EDR: 09/11/2018
Date Made Active in Reports: 09/14/2018
Number of Days to Update: 3

UMTRA: Uranium Mill Tailings Sites

Source: Department of Energy
Telephone: 202-586-3559

Last EDR Contact: 05/02/2019

Next Scheduled EDR Contact: 08/19/2019
Data Release Frequency: Varies

Uranium ore was mined by private companies for federal government use in national defense programs. When the mills
shut down, large piles of the sand-like material (mill tailings) remain after uranium has been extracted from

the ore. Levels of human exposure to radioactive materials from the piles are low; however, in some cases tailings
were used as construction materials before the potential health hazards of the tailings were recognized.

Date of Government Version: 06/23/2017
Date Data Arrived at EDR: 10/11/2017
Date Made Active in Reports: 11/03/2017
Number of Days to Update: 23

LEAD SMELTER 1: Lead Smelter Sites
A listing of former lead smelter site locations.

Date of Government Version: 04/11/2019
Date Data Arrived at EDR: 04/18/2019
Date Made Active in Reports: 05/14/2019
Number of Days to Update: 26

LEAD SMELTER 2: Lead Smelter Sites

Source: Department of Energy
Telephone: 505-845-0011

Last EDR Contact: 05/24/2019

Next Scheduled EDR Contact: 09/02/2019
Data Release Frequency: Varies

Source: Environmental Protection Agency
Telephone: 703-603-8787

Last EDR Contact: 07/01/2019

Next Scheduled EDR Contact: 10/14/2019
Data Release Frequency: Varies

A list of several hundred sites in the U.S. where secondary lead smelting was done from 1931and 1964. These sites
may pose a threat to public health through ingestion or inhalation of contaminated soil or dust

Date of Government Version: 04/05/2001
Date Data Arrived at EDR: 10/27/2010
Date Made Active in Reports: 12/02/2010
Number of Days to Update: 36

Source: American Journal of Public Health
Telephone: 703-305-6451

Last EDR Contact: 12/02/2009

Next Scheduled EDR Contact: N/A

Data Release Frequency: No Update Planned

US AIRS (AFS): Aerometric Information Retrieval System Facility Subsystem (AFS)
The database is a sub-system of Aerometric Information Retrieval System (AIRS). AFS contains compliance data
on air pollution point sources regulated by the U.S. EPA and/or state and local air regulatory agencies. This
information comes from source reports by various stationary sources of air pollution, such as electric power plants,
steel mills, factories, and universities, and provides information about the air pollutants they produce. Action,
air program, air program pollutant, and general level plant data. It is used to track emissions and compliance

data from industrial plants.

TC5714997.2s

Page GR-16



GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

Date of Government Version: 10/12/2016
Date Data Arrived at EDR: 10/26/2016
Date Made Active in Reports: 02/03/2017
Number of Days to Update: 100

US AIRS MINOR: Air Facility System Data
A listing of minor source facilities.

Date of Government Version: 10/12/2016
Date Data Arrived at EDR: 10/26/2016
Date Made Active in Reports: 02/03/2017
Number of Days to Update: 100

US MINES: Mines Master Index File

Source: EPA

Telephone: 202-564-2496

Last EDR Contact: 09/26/2017

Next Scheduled EDR Contact: 01/08/2018
Data Release Frequency: Annually

Source: EPA

Telephone: 202-564-2496

Last EDR Contact: 09/26/2017

Next Scheduled EDR Contact: 01/08/2018
Data Release Frequency: Annually

Contains all mine identification numbers issued for mines active or opened since 1971. The data also includes

violation information.

Date of Government Version: 11/27/2018
Date Data Arrived at EDR: 02/27/2019
Date Made Active in Reports: 04/01/2019
Number of Days to Update: 33

Source: Department of Labor, Mine Safety and Health Administration
Telephone: 303-231-5959

Last EDR Contact: 05/29/2019

Next Scheduled EDR Contact: 09/09/2019

Data Release Frequency: Semi-Annually

US MINES 2: Ferrous and Nonferrous Metal Mines Database Listing
This map layer includes ferrous (ferrous metal mines are facilities that extract ferrous metals, such as iron
ore or molybdenum) and nonferrous (Nonferrous metal mines are facilities that extract nonferrous metals, such
as gold, silver, copper, zinc, and lead) metal mines in the United States.

Date of Government Version: 12/05/2005
Date Data Arrived at EDR: 02/29/2008
Date Made Active in Reports: 04/18/2008
Number of Days to Update: 49

Source: USGS

Telephone: 703-648-7709

Last EDR Contact: 05/31/2019

Next Scheduled EDR Contact: 09/09/2019
Data Release Frequency: Varies

US MINES 3: Active Mines & Mineral Plants Database Listing
Active Mines and Mineral Processing Plant operations for commodities monitored by the Minerals Information Team

of the USGS.

Date of Government Version: 04/14/2011
Date Data Arrived at EDR: 06/08/2011
Date Made Active in Reports: 09/13/2011
Number of Days to Update: 97

ABANDONED MINES: Abandoned Mines

Source: USGS

Telephone: 703-648-7709

Last EDR Contact: 05/31/2019

Next Scheduled EDR Contact: 09/09/2019
Data Release Frequency: Varies

An inventory of land and water impacted by past mining (primarily coal mining) is maintained by OSMRE to provide
information needed to implement the Surface Mining Control and Reclamation Act of 1977 (SMCRA). The inventory
contains information on the location, type, and extent of AML impacts, as well as, information on the cost associated
with the reclamation of those problems. The inventory is based upon field surveys by State, Tribal, and OSMRE
program officials. It is dynamic to the extent that it is modified as new problems are identified and existing

problems are reclaimed.

Date of Government Version: 03/27/2019
Date Data Arrived at EDR: 03/28/2019
Date Made Active in Reports: 05/01/2019
Number of Days to Update: 34

Source: Department of Interior
Telephone: 202-208-2609

Last EDR Contact: 06/19/2019

Next Scheduled EDR Contact: 09/23/2019
Data Release Frequency: Quarterly
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FINDS: Facility Index System/Facility Registry System
Facility Index System. FINDS contains both facility information and 'pointers’ to other sources that contain more
detail. EDR includes the following FINDS databases in this report: PCS (Permit Compliance System), AIRS (Aerometric
Information Retrieval System), DOCKET (Enforcement Docket used to manage and track information on civil judicial
enforcement cases for all environmental statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal
Docket System used to track criminal enforcement actions for all environmental statutes), FFIS (Federal Facilities
Information System), STATE (State Environmental Laws and Statutes), and PADS (PCB Activity Data System).

Date of Government Version: 02/15/2019
Date Data Arrived at EDR: 03/05/2019
Date Made Active in Reports: 03/15/2019
Number of Days to Update: 10

Source: EPA

Telephone: (212) 637-3000

Last EDR Contact: 06/05/2019

Next Scheduled EDR Contact: 09/16/2019
Data Release Frequency: Quarterly

DOCKET HWC: Hazardous Waste Compliance Docket Listing
A complete list of the Federal Agency Hazardous Waste Compliance Docket Facilities.

Date of Government Version: 05/31/2018
Date Data Arrived at EDR: 07/26/2018
Date Made Active in Reports: 10/05/2018
Number of Days to Update: 71

Source: Environmental Protection Agency
Telephone: 202-564-0527

Last EDR Contact: 05/24/2019

Next Scheduled EDR Contact: 09/09/2019
Data Release Frequency: Varies

ECHO: Enforcement & Compliance History Information
ECHO provides integrated compliance and enforcement information for about 800,000 regulated facilities nationwide.

Date of Government Version: 04/07/2019
Date Data Arrived at EDR: 04/09/2019
Date Made Active in Reports: 05/23/2019
Number of Days to Update: 44

UXO: Unexploded Ordnance Sites
A listing of unexploded ordnance site locations

Date of Government Version: 12/31/2017
Date Data Arrived at EDR: 01/17/2019
Date Made Active in Reports: 04/01/2019
Number of Days to Update: 74

Source: Environmental Protection Agency
Telephone: 202-564-2280

Last EDR Contact: 07/09/2019

Next Scheduled EDR Contact: 10/21/2019
Data Release Frequency: Quarterly

Source: Department of Defense
Telephone: 703-704-1564

Last EDR Contact: 04/15/2019

Next Scheduled EDR Contact: 07/29/2019
Data Release Frequency: Varies

FUELS PROGRAM: EPA Fuels Program Registered Listing
This listing includes facilities that are registered under the Part 80 (Code of Federal Regulations) EPA Fuels
Programs. All companies now are required to submit new and updated registrations.

Date of Government Version: 02/19/2019
Date Data Arrived at EDR: 02/21/2019
Date Made Active in Reports: 04/01/2019
Number of Days to Update: 39

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

Source: EPA

Telephone: 800-385-6164

Last EDR Contact: 05/21/2019

Next Scheduled EDR Contact: 09/02/2019
Data Release Frequency: Quarterly

EDR MGP: EDR Proprietary Manufactured Gas Plants
The EDR Proprietary Manufactured Gas Plant Database includes records of coal gas plants (manufactured gas plants)
compiled by EDR'’s researchers. Manufactured gas sites were used in the United States from the 1800’s to 1950’s
to produce a gas that could be distributed and used as fuel. These plants used whale oil, rosin, coal, or a mixture
of coal, oil, and water that also produced a significant amount of waste. Many of the byproducts of the gas production,
such as coal tar (oily waste containing volatile and non-volatile chemicals), sludges, oils and other compounds
are potentially hazardous to human health and the environment. The byproduct from this process was frequently
disposed of directly at the plant site and can remain or spread slowly, serving as a continuous source of soil

and groundwater contamination.
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Date of Government Version: N/A Source: EDR, Inc.

Date Data Arrived at EDR: N/A Telephone: N/A

Date Made Active in Reports: N/A Last EDR Contact: N/A

Number of Days to Update: N/A Next Scheduled EDR Contact: N/A

Data Release Frequency: No Update Planned

EDR Hist Auto: EDR Exclusive Historical Auto Stations
EDR has searched selected national collections of business directories and has collected listings of potential
gas station/filling station/service station sites that were available to EDR researchers. EDR’s review was limited
to those categories of sources that might, in EDR’s opinion, include gas station/filling station/service station
establishments. The categories reviewed included, but were not limited to gas, gas station, gasoline station,
filling station, auto, automobile repair, auto service station, service station, etc. This database falls within
a category of information EDR classifies as "High Risk Historical Records"”, or HRHR. EDR’s HRHR effort presents
unique and sometimes proprietary data about past sites and operations that typically create environmental concerns,
but may not show up in current government records searches.

Date of Government Version: N/A Source: EDR, Inc.

Date Data Arrived at EDR: N/A Telephone: N/A

Date Made Active in Reports: N/A Last EDR Contact: N/A

Number of Days to Update: N/A Next Scheduled EDR Contact: N/A

Data Release Frequency: Varies

EDR Hist Cleaner: EDR Exclusive Historical Cleaners
EDR has searched selected national collections of business directories and has collected listings of potential
dry cleaner sites that were available to EDR researchers. EDR'’s review was limited to those categories of sources
that might, in EDR’s opinion, include dry cleaning establishments. The categories reviewed included, but were
not limited to dry cleaners, cleaners, laundry, laundromat, cleaning/laundry, wash & dry etc. This database falls
within a category of information EDR classifies as "High Risk Historical Records", or HRHR. EDR’s HRHR effort
presents unique and sometimes proprietary data about past sites and operations that typically create environmental
concerns, but may not show up in current government records searches.

Date of Government Version: N/A Source: EDR, Inc.

Date Data Arrived at EDR: N/A Telephone: N/A

Date Made Active in Reports: N/A Last EDR Contact: N/A

Number of Days to Update: N/A Next Scheduled EDR Contact: N/A

Data Release Frequency: Varies
EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

RGA LUST: Recovered Government Archive Leaking Underground Storage Tank
The EDR Recovered Government Archive Leaking Underground Storage Tank database provides a list of LUST incidents
derived from historical databases and includes many records that no longer appear in current government lists.
Compiled from Records formerly available from the Environmental Quality Board in Puerto Rico.

Date of Government Version: N/A Source: Environmental Quality Board
Date Data Arrived at EDR: 07/01/2013 Telephone: N/A

Date Made Active in Reports: 01/04/2014 Last EDR Contact: 06/01/2012
Number of Days to Update: 187 Next Scheduled EDR Contact: N/A

Data Release Frequency: Varies

OTHER DATABASE(S)

Depending on the geographic area covered by this report, the data provided in these specialty databases may or may not be
complete. For example, the existence of wetlands information data in a specific report does not mean that all wetlands in the
area covered by the report are included. Moreover, the absence of any reported wetlands information does not necessarily
mean that wetlands do not exist in the area covered by the report.
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NJ MANIFEST: Manifest Information
Hazardous waste manifest information.

Date of Government Version: 12/31/2018 Source: Department of Environmental Protection
Date Data Arrived at EDR: 04/10/2019 Telephone: N/A

Date Made Active in Reports: 05/16/2019 Last EDR Contact: 07/09/2019

Number of Days to Update: 36 Next Scheduled EDR Contact: 10/21/2019

Data Release Frequency: Annually

RI MANIFEST: Manifest information
Hazardous waste manifest information

Date of Government Version: 12/31/2017 Source: Department of Environmental Management
Date Data Arrived at EDR: 02/23/2018 Telephone: 401-222-2797

Date Made Active in Reports: 04/09/2018 Last EDR Contact: 05/17/2019

Number of Days to Update: 45 Next Scheduled EDR Contact: 09/02/2019

Data Release Frequency: Annually

Oil/Gas Pipelines
Source: PennWell Corporation
Petroleum Bundle (Crude Oil, Refined Products, Petrochemicals, Gas Liquids (LPG/NGL), and Specialty
Gases (Miscellaneous)) N = Natural Gas Bundle (Natural Gas, Gas Liquids (LPG/NGL), and Specialty Gases
(Miscellaneous)). This map includes information copyrighted by PennWell Corporation. This information
is provided on a best effort basis and PennWell Corporation does not guarantee its accuracy nor warrant
its fitness for any particular purpose. Such information has been reprinted with the permission of PennWell.

Electric Power Transmission Line Data
Source: PennWell Corporation
This map includes information copyrighted by PennWell Corporation. This information is provided on a best
effort basis and PennWell Corporation does not guarantee its accuracy nor warrant its fitness for any
particular purpose. Such information has been reprinted with the permission of PennWell.

Sensitive Receptors:  There are individuals deemed sensitive receptors due to their fragile immune systems and special sensitivity
to environmental discharges. These sensitive receptors typically include the elderly, the sick, and children. While the location of all
sensitive receptors cannot be determined, EDR indicates those buildings and facilities - schools, daycares, hospitals, medical centers,
and nursing homes - where individuals who are sensitive receptors are likely to be located.

AHA Hospitals:
Source: American Hospital Association, Inc.
Telephone: 312-280-5991
The database includes a listing of hospitals based on the American Hospital Association’s annual survey of hospitals.
Medical Centers: Provider of Services Listing
Source: Centers for Medicare & Medicaid Services
Telephone: 410-786-3000
A listing of hospitals with Medicare provider number, produced by Centers of Medicare & Medicaid Services,
a federal agency within the U.S. Department of Health and Human Services.
Nursing Homes
Source: National Institutes of Health
Telephone: 301-594-6248
Information on Medicare and Medicaid certified nursing homes in the United States.
Public Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on elementary
and secondary public education in the United States. It is a comprehensive, annual, national statistical
database of all public elementary and secondary schools and school districts, which contains data that are
comparable across all states.
Private Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on private school locations in the United States.
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

Flood Zone Data: This data was obtained from the Federal Emergency Management Agency (FEMA). It depicts 100-year and
500-year flood zones as defined by FEMA. It includes the National Flood Hazard Layer (NFHL) which incorporates Flood
Insurance Rate Map (FIRM) data and Q3 data from FEMA in areas not covered by NFHL.

Source: FEMA

Telephone: 877-336-2627

Date of Government Version: 2003, 2015

NWI: National Wetlands Inventory. This data, available in select counties across the country, was obtained by EDR
in 2002, 2005 and 2010 from the U.S. Fish and Wildlife Service.

Current USGS 7.5 Minute Topographic Map
Source: U.S. Geological Survey

STREET AND ADDRESS INFORMATION

© 2015 TomTom North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc. The use of this material is subject
to the terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material.
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GEOCHECK ®- PHYSICAL SETTING SOURCE ADDENDUM

TARGET PROPERTY ADDRESS

AASF ISLA GRANDE
600-600 CALLE LINDBERGH
SAN JUAN, PR 00907

TARGET PROPERTY COORDINATES

Latitude (North):

Longitude (West):

Universal Tranverse Mercator:
UTM X (Meters):

UTM Y (Meters):

Elevation:

USGS TOPOGRAPHIC MAP

Target Property Map:
Version Date:

18.455264 - 18° 27’ 18.95”
66.096015 - 66° 5’ 45.65”
Zone 19

806735.1

2042894.9

10 ft. above sea level

5964476 SAN JUAN, PR
2013

EDR’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in

forming an opinion about the impact of potential contaminant migration.

Assessment of the impact of contaminant migration generally has two principle investigative components:

1. Groundwater flow direction, and
2. Groundwater flow velocity.

Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics
of the soil, and nearby wells. Groundwater flow velocity is generally impacted by the nature of the

geologic strata.
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GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

GROUNDWATER FLOW DIRECTION INFORMATION

Groundwater flow direction for a particular site is best determined by a qualified environmental professional
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data
collected on nearby properties, and regional groundwater flow information (from deep aquifers).

TOPOGRAPHIC INFORMATION

Surface topography may be indicative of the direction of surficial groundwater flow. This information can be used to
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or,
should contamination exist on the target property, what downgradient sites might be impacted.

TARGET PROPERTY TOPOGRAPHY
General Topographic Gradient: General North

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES

g
c
S
T
B = = = =
w c_° o °  °e..°o..2..2..2..°.
North [ South
TP
=
S
2 B & v n
Slo_ o o 0. n B8 B8 58 8 8 58 58 58 8B ——F B
West [ East
TP
0 1/2 1 Miles

Target Property Elevation: 10 ft. ———

Source: Topography has been determined from the USGS 7.5’ Digital Elevation Model and should be evaluated
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified.
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GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

HYDROLOGIC INFORMATION

Surface water can act as a hydrologic barrier to groundwater flow. Such hydrologic information can be used to assist
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
contamination exist on the target property, what downgradient sites might be impacted.

Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways
and bodies of water).

FEMA FLOOD ZONE

Flood Plain Panel at Target Property FEMA Source Type
7200000051C FEMA Q3 Flood data
Additional Panels in search area: FEMA Source Type

Not Reported

NATIONAL WETLAND INVENTORY
NWI Electronic

NWI Quad at Target Property Data Coverage
NOT AVAILABLE YES - refer to the Overview Map and Detail Map

HYDROGEOLOGIC INFORMATION

Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator

of groundwater flow direction in the immediate area. Such hydrogeologic information can be used to assist the
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
contamination exist on the target property, what downgradient sites might be impacted.

AQUIFLOW®
Search Radius: 1.000 Mile.

EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
hydrogeologically, and the depth to water table.

LOCATION GENERAL DIRECTION
MAP ID FROM TP GROUNDWATER FLOW
Not Reported
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GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

GROUNDWATER FLOW VELOCITY INFORMATION

Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary

to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.

GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

Geologic information can be used by the environmental professional in forming an opinion about the relative speed
at which contaminant migration may be occurring.

ROCK STRATIGRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION
Era: - Category: -
System: -
Series: -
Code: N/A (decoded above as Era, System & Series)

Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Map, USGS Digital Data Series DDS - 11 (1994).

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soll
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information

for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns

in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO) soil survey maps.
The following information is based on Soil Conservation Service STATSGO data.

Soil Component Name: URBAN LAND
Soil Surface Texture: variable
Hydrologic Group: Not reported
Soil Drainage Class: Not reported

Hydric Status: Soil does not meet the requirements for a hydric soil.
Corrosion Potential - Uncoated Steel: Not Reported
Depth to Bedrock Min: > 10 inches

Depth to Bedrock Max: > 10 inches
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GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

Soil Layer Information

Boundary Classification
Layer | Upper Lower  [Soil Texture Class| AASHTO Group | Unified Soil Permeability| soil Reaction
Rate (in/hr) | (pH)
1 0 inches 6 inches variable Not reported Not reported Max: 0.00 Max: 0.00
Min:  0.00 Min:  0.00

OTHER SOIL TYPES IN AREA

Based on Soil Conservation Service STATSGO data, the following additional subordinant soil types may
appear within the general area of target property.

Soil Surface Textures: sandy loam

loamy sand
Surficial Soil Types: sandy loam
loamy sand

Shallow Soil Types: No Other Soil Types

Deeper Soil Types: clay

sand

LOCAL / REGIONAL WATER AGENCY RECORDS

EDR Local/Regional Water Agency records provide water well information to assist the environmental
professional in assessing sources that may impact ground water flow direction, and in forming an
opinion about the impact of contaminant migration on nearby drinking water wells.

WELL SEARCH DISTANCE INFORMATION

DATABASE

Federal USGS
Federal FRDS PWS

SEARCH DISTANCE (miles)

1.000
Nearest PWS within 1 mile

FEDERAL USGS WELL INFORMATION

LOCATION
MAP 1D WELL ID FROM TP
1 USGS40001046406 1/2 - 1 Mile SE
2 USGS40001046633 1/2 - 1 Mile NW
FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION
LOCATION
MAP ID WELL ID FROM TP
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GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
MAP ID WELL ID FROM TP

No PWS System Found

Note: PWS System location is not always the same as well location.
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PHYSICAL SETTING SOURCE MAP -5714997.2s
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GEOCHECK®- PHYSICAL SETTING SOURCE MAP FINDINGS

Map ID

Direction
Distance
Elevation

Database EDR ID Number

1

SE

1/2 - 1 Mile
Lower

Organization ID:
Organization Name:
Monitor Location:
Description:
Drainage Area:

Contrib Drainage Area:

Aquifer:

Aquifer Type:
Well Depth:

Well Hole Depth:

USGS-PR

USGS Puerto Rico Water Science Center

LATHAM WELL, SAN JUAN, PR

Not Reported
Not Reported
Not Reported
Not Reported
Not Reported
Not Reported
50

Type:
HUC:
Drainage Area Units:

Contrib Drainage Area Unts:

Formation Type:
Construction Date:
Well Depth Units:

Well Hole Depth Units:

FED USGS USGS40001046406

Well
21010005
Not Reported
Not Reported
Not Reported
19400101
Not Reported
ft

2

NwW

1/2 - 1 Mile
Higher

Organization ID:
Organization Name:
Monitor Location:
Description:
Drainage Area:

Contrib Drainage Area:

Aquifer:

Aquifer Type:
Well Depth:

Well Hole Depth:

USGS-PR

USGS Puerto Rico Water Science Center

IPLA WELL, SAN JUAN, PR

Not Reported
Not Reported
Not Reported
Not Reported
Not Reported
Not Reported
710

Type:
HUC:
Drainage Area Units:

Contrib Drainage Area Unts:

Formation Type:
Construction Date:
Well Depth Units:

FED USGS USGS40001046633

Well
21010005
Not Reported
Not Reported
Not Reported
19260101
Not Reported

Well Hole Depth Units: ft

TC5714997.2s Page A-8




GEOCHECK®- PHYSICAL SETTING SOURCE MAP FINDINGS
RADON

AREA RADON INFORMATION
Not Reported
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PHYSICAL SETTING SOURCE RECORDS SEARCHED

TOPOGRAPHIC INFORMATION

USGS 7.5’ Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds
to the USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data
with consistent elevation units and projection.

Current USGS 7.5 Minute Topographic Map
Source: U.S. Geological Survey

HYDROLOGIC INFORMATION

Flood Zone Data: This data was obtained from the Federal Emergency Management Agency (FEMA). It depicts 100-year and
500-year flood zones as defined by FEMA. It includes the National Flood Hazard Layer (NFHL) which incorporates Flood
Insurance Rate Map (FIRM) data and Q3 data from FEMA in areas not covered by NFHL.

Source: FEMA

Telephone: 877-336-2627

Date of Government Version: 2003, 2015

NWI: National Wetlands Inventory. This data, available in select counties across the country, was obtained by EDR
in 2002, 2005 and 2010 from the U.S. Fish and Wildlife Service.

HYDROGEOLOGIC INFORMATION

AQUIFLOWR Information System
Source: EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater
flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION

Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).

STATSGO: State Soil Geographic Database
Source: Department of Agriculture, Natural Resources Conservation Service (NRCS)
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.

SSURGO: Soil Survey Geographic Database
Source: Department of Agriculture, Natural Resources Conservation Service (NRCS)
Telephone: 800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Service, mapping
scales generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the
original soil survey maps. This level of mapping is designed for use by landowners, townships and county
natural resource planning and management.
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PHYSICAL SETTING SOURCE RECORDS SEARCHED

LOCAL / REGIONAL WATER AGENCY RECORDS

FEDERAL WATER WELLS

PWS: Public Water Systems
Source: EPA/Office of Drinking Water
Telephone: 202-564-3750
Public Water System data from the Federal Reporting Data System. A PWS is any water system which provides water to at
least 25 people for at least 60 days annually. PWSs provide water from wells, rivers and other sources.

PWS ENF: Public Water Systems Violation and Enforcement Data
Source: EPA/Office of Drinking Water
Telephone: 202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after
August 1995. Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).

USGS Water Wells: USGS National Water Inventory System (NWIS)

This database contains descriptive information on sites where the USGS collects or has collected data on surface
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.

OTHER STATE DATABASE INFORMATION

RADON

Area Radon Information
Source: USGS
Telephone: 703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.

EPA Radon Zones
Source: EPA
Telephone: 703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.

OTHER

Airport Landing Facilities: Private and public use landing facilities
Source: Federal Aviation Administration, 800-457-6656

Epicenters:  World earthquake epicenters, Richter 5 or greater
Source: Department of Commerce, National Oceanic and Atmospheric Administration

Earthquake Fault Lines: The fault lines displayed on EDR’s Topographic map are digitized quaternary faultlines, prepared
in 1975 by the United State Geological Survey

STREET AND ADDRESS INFORMATION

© 2015 TomTom North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc. The use of this material is subject
to the terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material.
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AASF Isla Grande
600-600 Calle Lindbergh
San Juan, PR 00907

Inquiry Number: 5714997.6
July 15, 2019

The EDR Aerial Photo Decade Package

6 Armstrong Road, 4th floor
Shelton, CT 06484
E DR® Toll Free: 800.352.0050
www.edrnet.com



EDR Aerial Photo Decade Package 07/15/19

Site Name: Client Name:

AASF Isla Grande AECOM E DR®
600-600 Calle Lindbergh 12120 Shamrock Plaza

San Juan, PR 00907 Omabha, NE 68154

EDR Inquiry # 5714997.6 Contact: Hans Sund

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

Search Results:

Year Scale Details Source

2004 1"=500' Flight Date: January 15, 2004 USGS

1995 1"=500' Acquisition Date: December 01, 1995 USGS/DOQQ
1993 1"=500' Flight Date: December 17, 1993 USGS

1989 1"=500' Flight Date: March 31, 1989 USGS

1983 1"=1000 Flight Date: February 05, 1983 USGS

1977 1"=500' Flight Date: March 22, 1977 USGS

1974 1"=500' Flight Date: January 17, 1974 USGS

1967 1"=500' Flight Date: September 25, 1967 USGS

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS 1S". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase |
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2019 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are

the property of their respective owners.
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AASEF Isla Grande
600-600 Calle Lindbergh
San Juan, PR 00907

Inquiry Number: 5714997.3
July 12, 2019

Certified Sanborn® Map Report

6 Armstrong Road, 4th floor
® Shelton, CT 06484
EDR Toll Free: 800.352.0050
www.edrnet.com



Certified Sanborn® Map Report 07/12/19
Site Name: Client Name:
AASEF lIsla Grande AECOM R
600-600 Calle Lindbergh 12120 Shamrock Plaza EDR
San Juan, PR 00907 Omaha, NE 68154
EDR Inquiry # 5714997.3 Contact: Hans Sund

The Sanborn Library has been searched by EDR and maps covering the target property location as provided by AECOM were identified for
the years listed below. The Sanborn Library is the largest, most complete collection of fire insurance maps. The collection includes maps
from Sanborn, Bromley, Perris & Browne, Hopkins, Barlow, and others. Only Environmental Data Resources Inc. (EDR) is authorized to
grant rights for commercial reproduction of maps by the Sanborn Library LLC, the copyright holder for the collection. Results can be
authenticated by visiting www.edrnet.com/sanborn.

The Sanborn Library is continually enhanced with newly identified map archives. This report accesses all maps in the collection as of the
day this report was generated.

Certified Sanborn Results:

Certification # 3FA2-48BD-8217
PO # NA

Project AASF Isla Grande

UNMAPPED PROPERTY

Sanborn® Library search results

This report certifies that the complete holdings of the Sanborn Library, Certification # 3FA2-48BD-8217

LLC collection have been searched based on client supplied target

property information, and fire insurance maps covering the target property The Sanborn Library includes more than 1.2 million
were not found fire insurance maps from Sanborn, Bromley, Perris &
’ Browne, Hopkins, Barlow and others which track
historical property usage in approximately 12,000

American cities and towns. Collections searched:

‘L/ Library of Congress

\L/ University Publications of America

‘L/ EDR Private Collection
The Sanborn Library LLC Since 1866™

Limited Permission To Make Copies

AECOM (the client) is permitted to make up to FIVE photocopies of this Sanborn Map transmittal and each fire insurance map accompanying this report solely for the
limited use of its customer. No one other than the client is authorized to make copies. Upon request made directly to an EDR Account Executive, the client may be
permitted to make a limited number of additional photocopies. This permission is conditioned upon compliance by the client, its customer and their agents with EDR's
copyright policy; a copy of which is available upon request.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase |
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.
Copyright 2019 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein
are the property of their respective owners.
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PREFACE TO “COASTAL GEOLOGY OF
PUERTO RICO”

BACKGROUND

The varied geologic notes that are the subject of
Professional Paper 317 represent field work done
from March 1949 through September 1951, when
the writer was the U. S. Geological Survey repre-
sentative assigned to provide geologic advice of an
engineering nature to four agencies of the Puerto
Rican government, namely: the Puerto Rico Water
Resources Authority, the Industrial Development
Company (later the Puerto Rico Economic Develop-
ment Administration), the Puerto Rico Aqueduct
and Sewer Authority, and the Insular Department
of the Interior. The field studies that make up this
report, however, were largely carried on independ-
ent of, or incidental to, the specific consulting work
that was the first responsibility of the Puerto Rican
cooperative project. In 1954 the writer returned to
Puerto Rico in order to conduct a field check.

ACKNOWLEDGMENTS

The cooperation of the Puerto Rico Water Re-
gources Authority, the Puerto Rico Economic De-
velopment Administration, the Puerto Rico Aqueduct
and Sewer Authority, and the Insular Department
of the Interior is hereby gratefully acknowledged.
Particularly thanks are due the following officials
of the Puerto Rico Water Resources Authority for
their continued interest and aid: Antonio Lucchetti,
Executive Director (deceased); Carl A. Bock, Chief
Engineer; Miguel Quifiones; Manuel Fidalgo;
Xavier Cuevas; Pedro Colén; Rafael Reyes; and
Alonso Aguilar.

Rafael Fernandez Garcia, Director of Industrial
Research of the Puerto Rico Economic Development
Administration, gave his interest and friendship,
‘provided laboratory facilities, made available min-
eral-investigation files and reports, and even fur-
nished transportation during the writer’s visit to
the island in 1954.

The interest and assistance on several occasions
of Rafael Picé, Chairman of the Puerto Rico Plan-
ning Board, is acknowledged.

Enrique Rubio, Insular Department of the
Interior, furnished aerial photographs, maps, and

topographic information; and Guillermo Es-
teves, Puerto Rico Reconstruction Administration
(PRRA), allowed the use of the photographic dark-
room and the file of aerial photographs that were the
property of that agency. Buenaventura Quifiones
Chacén and Miguel Meléndez, both of the Puerto
Rico Department of Agriculture and Commerce,
organized two trips to Isla Mona. Information on
the soils of Puerto Rico was given by J. A. Bonnet,
Insular Agricultural Experiment Station. A
The writer also wishes to thank the University
of Puerto Rico and the Insular Agricultural Ex-
periment Station, both at Rio Piedras, for granting
him full library privileges. ‘
Chemical analyses were made at the writer’'s re-

- quest by the Industrial Research Laboratory of the

Puerto Rico Economic Development Administra-
tion, the fertilizer laboratory of the Puerto Rico
Department of Agriculture and Commerce, and the
agronomic soils laboratory of the Insular Agri-
cultural Experiment Station. '

Historical and archeological information was pro-
vided by Adolpho de Hostos; Ricardo Allegria, Uni-
versity of Puerto Rico; Capt. Peter Verhoog; Adam
Bishop; Rafael Ramirez, historian of San Juan;
E. H. Wadsworth; and Irving Rouse, Yale Univer-
sity. Don U. Deere and J. L. Capaceti provided the
writer with valuable subsurface data from their
large file of boring records, and L. Antonsanti and
Company of Ponce made available their records of
water-well logs and well cuttings.

The assistance of the following agencies of the
federal government in Puerto Rico is hereby
acknowledged:

1. U. S. Coast Guard, for transportation to and
from Isla Mona and Isla Caja de Muertos, and
for rations and quarters for the writer at the
lighthouses while he was visiting both places. The
following members of the crew of the Isla Mona
lighthouse acted as guides, drivers, cooks, and com-
panions: Justo Gonzales, Nicolas Orlandi, Rafael
Figueroa, and Ramén Cruz.

2. U. S. National Park Service, San Juan, for
furnishing photocopies of their file of old maps.
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3. U. S. Army Engineers, for logs of foundation
borings and beach erosion information.

4. U. S. Army, for maps and photographs of
Puerto Rico. }

5. U. 8. Navy Hydrographic Office, for charts of
Caribbean waters.

6. U. S. Coast and Geodetic Survey Magnetic Ob-
servatory, Guaynabo, and its chief, Paul Ledig, for
seismic data on the Caribbean region.

While it would be difficult to list all those who
assisted the writer during his stay in Puerto Rico,
it is only fitting to acknowledge a debt of gratitude
to the following friends who were of inestimable
help in facilitating arrangements, expediting con-
tacts, and finding localities of geologic interest that
normally might have been missed: Thomas Haydon,
Rosa Haydon, and Heliodoro Blanco.

Of his many colleagues in the U. S. Geological
Survey who in one way or another contributed to
this study, the writer would like to acknowledge
the special interest and help of Wendell P. Woodring,
who, besides giving paleontological advice, also
visited the project in the field. ‘

Other paleontologists of the U. S. Geological Sur-
vey who devoted much of their time to Puerto Rican
collections are: Esther Applin,, W. Storrs Cole,
C.. Wythe Cooke, Jean Hough, John B. Reeside, Jr.,
I. G. Sohn, Ruth Todd, and John W. Wells. Advice
on paleontology and taxonomy was also contributed
by Alexander Wetmore, Smithsonian Institute;
W. J. Clench, Harvard University; Francis Drouet,
Chicago Natural History Museum ; and H. A. Rehder
and R. T. Abbot, U. S. National Museum.

Robert L. Smith, Richard C. Erd, and Fred Hilde-
brand, U. S. Geological Survey, are to be especially
thanked for assistance on petrography and mineral-
ogy, as is Zalman S. Altschuler for contributing the
report on the Mona Island phosphorites that is in-
cluded verbatim in Chapter C of this study.

SCOPE OF REPORT

The following pages consist of three separate,
" nonintegrated papers, all concerned primarily with
coastal areas of Puerto Rico or with problems of
coastal geology. Each study is published separately
as a chapter of Professional Paper 317, and each is
largely self-sufficient, thereby serving the special-
ized reader who may be interested in the subject
matter of one chapter but who may not want to
thread his way through the entire report.

The first paper (Chapter A) is the presentation

of a geologic map of the city of San Juan and its

environs. The mapped area, by most continental
standards, is small; nevertheless it reveals several
highly significant relations within the section of
older rocks (older complex, as defined and used in
this report), which form the main subject for
discussion in this chapter.

Chapters B and C are concerned with geology
of a type that is more usually implied by the term
‘“coastal geology.”

Chapter B discusses several shoreline forms and
processes, including the formation. of lunate shores,
beachrock, cemented dunes, sea-level nips, tidal ter-
races, flat- and round-bottomed pits, oolite, and
beach-faceted pebbles. The distribution of coral
reefs and major shore features is also described.
Chapter B also covers the following subjects: The
Quaternary marine and eolian stratigraphy of the
north coast, criteria for recognizing epeirogenic and
eustatic sea levels, the age and stability of the pres-
ent sea level, and a suggested correlation with the
standard. glacial section.

Chapter C is a general report in some detail of
the geology of Isla Mona, situated off the west
coast of Puerto Rico. The general stratigraphy is
described and the geologic history and geomorphic
implications of the caverns, sea cliffs, and surface
forms are considered. The composition and origin
of the cave phosphorites are reviewed in considerable
detail. In addition an attempt is made to establish
criteria for the age of the strait separating Puerto
Rico from the Dominican Republic—Mona Passage.

TOPOGRAPHIC MAPS

Puerto Rico is entirely covered by modern U. S.
Geological Survey topographic maps in four scales:
1:10,000, 1:30,000, 1:120,000, and 1:240,000. In
addition to the geographic coordinates of the poly-
conic projection, the first two series of maps show
the meter grid of the Puerto Rico plane-coordinate

| system, by which it is possible to relocate a position
-with accuracy. The last two maps are printed as

single sheets.

CONVENTIONS USED IN THE REPORT

In citing localities, verbal descriptions are some-
times supplemented by notations in the plane-co-
ordinate system, generally given in parentheses after
a verbal location (185,630 m, 59,250 m). The first
notation—the 2 coordinate—gives the position in
meters east, and the second notation—the ¥ co-
ordinate—gives the position in meters north. This
grid system makes it possible to relocate with pre-
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cision. The locations can be plotted accurately by
reference to the grid marks on the margins of the
large-scale topographic maps. Because both a meter-
and a yard-grid system have been constructed for
Puerto Rico and are ticked on the margins of some
maps, the reader must be careful to use the marks
of the meter system in plotting locations given in
this report.

Measurements and distances are given in inches,
feet, miles (either statute or nautical; if the latter,
it is so designated), and fathoms. Where specific
reference is made to the topographic maps, altitudes
are given in meters to conform with the system em-
ployed on the maps. The Spanish geographic names
used on the topographic maps are generally re-
tained in the text. The numbering of roads is the
official designation in late 1955. This fact may be of
some importance, for the highway numbering sys-
tem has undergone several changes and may do so
again.

Verbal descriptions of rock colors in places are
supplemented by the Munsell color system notation.
The “Rock Color Chart” prepared by a committee of
the National Research Council in 1948, was used for
these color notations and should be referred to by
the reader.

N

PUERTO RICO: A GENERAL DESCRIPTION

Puerto Rico was discovered by Christopher
Columbus on November 19, 1493, as he sailed west-
ward in the course of his second great voyage to.
the west. He named the island San Juan de Bautista.
Curiously enough, with the passing of time the
name of the island and the name of its principal
port and capital, Puerto Rico, became reversed to the
present usage. The island was governed as a Spanish
Crown Colony from its discovery to 1898, when
it was ceded to the United States at the conclusion
of the Spanish-American War. The island has the
gtatus of a commonwealth and is governed in the
framework of a constitution written by its own
legislature.

Puerto Rico is the easternmost of the Greater
Antilles (fig. 1), a chain of large islands which in-
cludes, from west to east, Cuba, Jamaica, Hispaniola
(consisting of the Republic of Haiti and the Domini-
can Republic), and Puerto Rico. Immediately east
of Puerto Rico are the U. S. Virgin Islands and the
British Virgin Islands, a cluster of small islands
that, although geologically related to the Greater
Antilles, geographically are the northernmost of
the Lesser Antilles. The latter constitute an archi-
pelago of small islands that stretch southward in a

\ DOMINICAN
(HIS)PANIOLA)
F Y

’

REPUBLIC

FIGURB 1.—Map of the Greater Antilles.
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broad arc from the Virgin Islands to eastern
Venezuela. The Greater and Lesser Antilles enclose
the Caribbean Sea; waters outside this great island
arc are referred to as the Atlantic Ocean. '

Puerto Rico is roughly rectangular in shape (pl
1) with its long dimension, or axis, oriented from
east to west. It measures approximately 110 miles
from east to west and 37 miles from north to south;
its area is 8,421 square miles. Several small out-
lying islands are politically part of Puerto Rico.
The largest of these are Isla de Vieques and Isla de
Culebra off the east coast, Isla Caja de Muertos off
the south coast, and Isla Mona and Isla Desecheo off
the west coast. '

The topography of Puerto Rico is extremely
varied, but most of the island is hilly to mountainous,
with the maximum relief generally in the interior.
Very steep slopes and narrow valleys characterize
most of the interior, though here and there one finds
local widenings of the valleys and even broad in-
terior basins, such as that at Cayey. The divide
separating the Atlantic from the Caribbean drainage
lies somewhat south of the geographic axis of the
island, and in consequence the general orographic
slope is steeper on the south side of the island.

The highest point on Puerto Rico is that of Cerro
de Punta (altitude, 1,338 m or 4,390 feet), which is
located on this divide. In addition to the high peaks
along the principal insular divide, an isolated and
very prominent cluster of peaks that attains a maxi-
mum altitude of 1,074 m (8,532 feet), the Sierra de
Luquillo, occurs at the northeast corner of Puerto
Rico.

A broad east-west belt of exceptionally rugged
karst topography characterizes much of the north
side of the island. Here one finds vertical to steeply
conical knobs of Tertiary limestone rising abruptly
from flat alluvium-covered plains or, where the
weathering of the limestone is less advanced, from
a plexus of deep sinkholes. When viewed from afar,
the surface of this karst topography—with its wave
on wave of sharp-crested limestone hills—strongly

.resembles a choppy sea. Except for the major rivers
cutting across it, drainage in this limestone belt is
underground.

Part of the north coastal area is low and swampy,
indented, here and there, by small bays and lagoons
and the well-protected harbor of San Juan. The
east and west coasts of the island consist of alternat-

ing low alluvial plains and hilly headlands. The south

coast of the island—except for the western part,
which consists of low limestone hills, and for several

miles near the eastern end, which is mountainous—
is a low alluvial plain that fringes the foot of the
steep-sloped upland. '

Broadly viewed, the major geologic units of Puerto
Rico are arranged in a simple pattern. Structurally,
the island is a geanticline, or broad arch, whose axis
is essentially the same as the geographical axis.
Younger rocks crop out on both north and south
coasts, where they dip gently north and south, re-
spectively, away from the outcrop of the older rocks,
which extends as a continuous belt from the west
to the east coast and forms the more rugged interior
of the island.

The older rocks, which are grouped together in
this report under the term “older complex,” consist
of an unknown thickness of sedimentary and volcanic
rocks of Late Cretaceous to Paleocene or early
Eocene age. These rocks have been intruded by
ultrabasic to acid magmas in bodies that range in
size and shape from small sills and dikes to batho-
liths. The large area of plutonic rock in the south-
eastern part of the island is batholithic in size, but
that in the central part of the island, around Utuado,
is perhaps more suitably termed a large stock. This
entire sequence of the older complex rocks is litho-
logically quite similar to rocks of the same age in
the other islands of the Greater Antilles.

The older complex is much deformed by faulting
and, to a lesser extent, by folding. Most fold axes
are alined to the northwest. The principal excep-
tions to this are on the peripheries of the larger
intrusions, where the strike of the beds tends to
conform to the general outline of these bodies, and
in the northeast and southwest corners of the island,
where the strikes are more nearly east-west (chapter
A).

On the north and south side of the island are lime-
stones, marls, and some noncarbonate sediments of
late Oligocene to early Miocene age. These overlie
the older complex unconformably and dip at a
prevailingly moderate inclination away from the axis
of the island. These beds are locally folded (particu-
larly on the south coast) and faulted but in general,
when compared to the older complex, seem relatively
undisturbed (Kaye, 1957).

The outcrop belt of middle Tertiary rocks on the
north side of the island has a maximum width of 13

‘miles, measured across the strike. This belt extends

for nearly the entire length of the coast. The cor-
responding outcrop belt of middle Tertiary rocks
on the south coast is smaller, both in width and
length.
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Besides the older complex basement of the island
and the middle Tertiary sedimentary blanket flank-
ing it on the north and south coasts, the only other
noteworthy rocks are marine and eolian deposits
of Pleistocene age, which are mostly on the north
coast and on some of the outlying islands, and al-
luvial deposits along the coasts and in the structural
and erosional basins of the island’s interior.

The climate of Puerto Rico is subtropical marine
and is largely controlled by the northeast trade
winds. Precipitation varies from high on the wind-
ward (north) side of the main insular divide to
relatively low on the lee (south) side of the divide.
The recorded extremes are the high peaks of the
Sierra de Luquillo in the northeast corner of the
island, which have an average annual precipitation
of 196.63 inches at the La Mina station, and at
Lajas, in the southwestern corner of the island,
with an average annual precipitation of 28.82 inches.
“The temperature range is small and temperatures

below 70° F. or above 90° F. are relatively rare.
Seasons are poorly defined, both as to temperature

VII

and rainfall. Showers of short duration due to very
local atmospheric convections occur during day-
light hours throughout the year. Puerto Rico lies
within the North Atlantic hurricane track but at
the time of writing (1956) has been stricken directly
only three times during the present century. How-
ever, near misses by hurricanes have been more
numerous and these are generally accompanied by
severe rains and floods.

The island is crisscrossed with roads. Indeed,
from the point of view of both density and quality
the road net is probably second to none in a ter--
rain and climate of this type. Most of the island
is readily accessible to the geologist by road or
trail; there are only a few areas more than moder-
ately difficult of access, and of these the badly
dissected karst country northeast of Lares is proba-
bly the worst. The great density of population
(628.13 per square mile) has necessitated the cultiva-
tion of almost all but the very poorest land, and in
consequence habitations dot the highest hills.






Page
Preface to “Coastal Geology of Puerto Rico” . _....____ 11 | General geology—Continued
AbStract. oo ccmcccccccccececce—ca———a 1 Older complex—Continued
Introduction. oo lL 2 Fajardo formation. _ ..o __
Location and geographic setting. oo oo oo o ———— 3 Intrusive igneous rocks_ .- oo
Previous Work . e eccecccanans 3 Albitized biotite granodiorite porphyry._._..
Physical features. - o o oo ee 4 Augite andesite porphyry_ .. __.__..
Offshore rocks . - - e e oo mm—eeee 4 - Diabase. . oo
Reef . o e iiceeee 5 Age of intrusive rocks_ . __.._______. ————
Shoreline. - o oo 5 Metamorphism and albitization....__.._.___.. -
Isla San Juan. . - oo eeceeaea 5 Regional metamorphism____._.__ ... ...
Santurce. . oo ccccmccmc————— 5 Albitization_ . _ .. _.
Bahfa de San Juan and lagoons_ . ___ ... __.____ 5 . Assimilation, metasomatism, and contact
Coastal plain_ oo e 6 metamorphism._ _ .. ______.____
Prominent hills in coastal plain and mangrove Middle Tertiary deposits. oo oo cececccocnocaaans
SWAMPS - oo e e ccccdcecceccmcaemmemee—————— 6 Aguada formation. _ .. oo ..
Uplands. - - v o e mmecc———————a 6 Aymamén limestone._ . _ .. .o __.___.
Valley of the Rfo Grande de Lofza___;---_--,.._-_- 7 Late Tertiary and Quaternary deposits__..........
General geology - - oo oo oo cecemaes 7 Older alluvium_ _ ...
Older complex. - oo e 8 Pleistocene littoral deposits_ - . ... ...
Hato Puerco tuff . _ o ... 11 " Santurce sand_ ____ .o e
Guaynabo formation_ ... ... ________ 12 Recent littoral deposits_ . . .. caweecoee .
Tortugas andesite._ ..o cceceomomeac oo 13 Beachroek - - - - o o oo
Frailes formation, including La Muda and B d
Leprocomio limestone members._._.._.._._. 16 BY MG - - ooennemom oo
DiSCUSSION o o v - eoeeoeeoeoeoeeee T Recent alluvium____ ...
La Muda limestone member.....oc.o____ 18 Structure. oo oo L
Leprocomio limestone member...__..__... 19 Summary of main geologic events. ... __._.
Age and correlation_ ... __.__________. 19 | Engineering geology oo ceaioao.
Monacillo formation. . oo oali.. 19 Foundation - - - - - o oo e e
Trujillo Alto limestone_ _ . oo ____ 20 ) .
Age and correlation. ... oooooooo__. 21 Boxfro?v 80d QUATTYING..—--ooomoooonoomo oo
Figuera voleanics_ - .o oo 22 Damsltta___------_-_----_--..; """"""""""
Analyticdata__ . ______________.... 24 Rock slides. - o oo oo
Age and correlation. .o _.__. 25 | References cited. ...
Discussion . o v ae 26 | IndeXooc oo cccecccccecacccacmmc—ana
ILLUSTRATIONS
[Plates 1-2 are in pocket]
PLATE 1. Map of Puerto Rico and neighboring islands.
2. Geologic map of the San Juan area, Puerto Rico.
" 8. A, View south along Rfo Piedras—La Muda highway; B, Large contorted shale block in lapllh tuff of the Frailes
formation . e —m—m e mm e e mcecmm——m—mm—— e Facing..
4, A, Banded rhyolitic vitrophyre from breccia in the Fralles formation; B, Vitrophyre from the Figuera volcanics
Facing_.
5. A, Drumstick dike in thin-bedded ashy siltstone; B, Drumstick dike in actinolitic meta-andesite___.._.__. Facing._.
6. A, Irregular-shaped replacement of thin-bedded ashy sﬂtstone by andesite porphyry; B, Metagraywacke, Fajardo
quadrangle, north side of Rfo Demajagua valley __ . _ __ e Facing..
7. A, Guaynabo fault scarp, about two miles southeast of Guaynabo; B, Small plunging anticline in ashy siltstone
of the Fajardo formation, near Guaynabo filtration plant_ . ______ . ... Facing. .
8. Gentle folding in ashy siltstone of the Fajardo formation..__ . _ . ____ . ______.__.. Following. _
9. A, Small fault in graywacke and shale of the Guaynabo formation; B, Small normal fault in variegated sands and
marls of the Aguada formation. . cmccceccecccemccmcccccmce—eemme Following.
FIGURE 1. Map of the Greater Antilles_ _ ___ il cmccccececmemmecmmemmemmm——————
2. Index map of Puerto Rico showing the San Juan area_____ oo
8. Stratigraphic nomenclature of the older complex in the San Juan area___ ________ ...
4. Schematic reconstruction of depositional relations of the older complex in the San Juanarea._________________
5. Major known and inferred faults in the older complex in the San Juan area___ . ____ o ...
<

CONTENTS

468548—58——2

14

15
30

31

38
38

38

10
39



THE COASTAL GEOLOGY OF PUERTO RICO

GEOLOGY OF THE SAN JUAN METROPOLITAN AREA

By CLIFFORD A. KAYE

ABSTRACT

The San Juan area comprises about 80 square miles cen-
tered about the city of San Juan and includes the San Juan
and the northern half of the Aguas Buenas topographic
quadrangles. The area consists of a very gently sloping
coastal plain in the northern part and a low to moderate
hilly section on the south. The coast is marked mostly by
sand beaches, but at the western end of the area eolianite
crops out in the sea cliffs of San Juan and the adjoining low
hills as well as in the chain of small rocks that rise offshore.
Behind the coast occur several enclosed to nearly enclosed
lagoons, including the admirably protected harbor of Bahia
de San Juan. In the southern part of the coastal plain
several hills and steep-sided rocky ridges of Miocene lime-
stone rise abruptly from the featureless plain. To the south
the uplands, which are underlain by rocks of Late Creta-
ceous to late Paleocene or early Eocene age, rise progres-
sively and develop a rugged aspect only at the southern edge
of the map area. The only sizeable river is the Rio Grande
de Loiza, the largest on the island, with almost 225 square
miles of watershed. Its known rate of discharge varies from
a minimum of 48 cubic feet per second to a maximum of
125,000 cubic feet per second. The river flows on rock and
thin alluvial sand and gravel and has a valley over 650 feet
deep in the southwestern corner of the area. i

The uplands are underlain by a sequence of much-deformed
rocks, the older complex, ranging in known age from Late
Cretaceous to late Paleocene or early Eocene. It consists of
volcanic, tuffaceous, and sedimentary rocks, of both marine
and nonmarine facies, and shallow to hypabyssal intrusive.
rocks. The stratigraphic sequence, from oldest to youngest,
is as follows: Hato Puerco tuff—prevailingly massive vol-
canics with some stratified ash. They show a somewhat
higher grade of regional metamorphism than the younger
rocks. Guaynabo formation—graywacke, conglomerate, and
shale, which are probably nonmarine in origin. Tortugas
andesite—augite andesite breccias and flows of local promi-
nence. Frailes formation—a marine accumulation of shale,
siltstone, and graywacke, with lenticular limestone in the
lower part (La Muda limestone member), massive lapilli
tuff in the middle, and well-bedded tuffaceous limestones
(Leprocomio limestone member) in the upper part. Mona-
cillo formation—predominantly graywacke and conglomer-
ate, commonly red to purple in color and possibly nonmarine.
Trujillo Alto limestone—medium-bedded to massive fossil-
iferous pure limestone. This formation probably marks the
top of the Cretaceous section. Figuera volcanics—hornblende
andesite breccia with minor flows, Tuffaceous limestone and

derived limestone blocks occur in base. Fajardo formation—
thin-bedded ashy siltstone and chert that grades laterally
into coarse clastics.

Late Cretaceous marine fossils have been collected from
the Frailes formation and the Trujillo Alto limestone. Al-
though diagnostic fossils have not been found above the
Trujillo Alto limestone, it is proposed that the Figuera vol-
canics correlate with the late Paleocene or early Eocene de-
posits of Lofza, to the east, and Corozal, to the west. It is
estimated that the older complex in the San Juan area aggre-
gates 16,000 feet or more in thickness.

Three types of intrusive rock are recognized in the older
complex of the San Juan area. Biotite granodiorite porphyry,
now albitized, crops out in the southern part of the area
and seems to be the top of a large subjacent mass. Augite
andesite porphyry occurs in tabular and irregular-shaped
masses. This rock shows evidence of a certain amount of
wallrock assimilation. Diabase dikes, sills, and pipes also

. occur fairly widely. From cross-cutting relations all three

rock types are thought to be early Tertiary in age and to
postdate the entire stratigraphic section.

Although megascopically none of the rocks of the San Juan
area are metamorphic in aspect, all of them show secondary
mineralogic changes indicative of low-grade regional meta-
morphism. This is more pronounced in some rocks than in
others. Plagioclases, more often than not, have been partly or
entirely altered to albite; and chlorite, epidote, clinozoisite,
and calcite are common. Very fine grained amphibolites also
occur. There is some basis for thinking, however, that the
rocks have responded more to the introduction of new con-
stituents and to heat than to pressure. The assimilation of
wallrock by andesitic intrusion is indicated in many places
by relict wallrock structures, textures, fragments, and the
bulbous termination to andesitic dikes without the strue-
tural distortion of the surrounding wallrock (such as would
result from dilation).

The middle Tertiary is separated from the older complex
by an angular unconformity. Two formations, both probably
early Miocene in age, are recognized in the San Juan area:
the Aguada formation and the Aymamén limestone. The
former consists principally of compact sand, silt, marl, and
lenticular arenaceous limestone and is approximately 325
feet thick. The latter is medium- to thick-bedded, dense.
white to pink limestone with some interbedded marl and
sand. The outcrops of the Aymamén limestone project
through the coastal plain alluvium in steep-sided rocky hills.
From surface evidence it is computed that roughly 950 feet
of Aymamén limestone underlies San Juan, on the north

1
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coast. Data from seismic work using reflection methods,
however, indicate the occurrence of close to 3,000 feet of
middle Tertiary sedimentary rocks and suggest a probable
thickening of the middle Tertiary section to the north.
Older alluvium, consisting of thoroughly decomposed sands
and gravels, blankets part of the upland and higher stream
terraces and much of the coastal plain. Light gray and buff
reticulations are rather characteristic and seem to be due
to leaching by acidic subsurface water along fractures and
roots. Littoral deposits of Pleistocene age, consisting of

cemented dune sand (eolianite) with some interbedded shal- -

low marine and beach deposits, crop out on Isla San Juan,
Santurce, and the offshore islets. The Santurce sand is a
medium-grained, well-sorted quartz sand and clayey sand
that is particularly thick in Santurce and is widespread on
the north coastal area of the island. The sand is probably
mostly older alluvium that has been reworked by sheet ero-
sion and then by wind. Much of the quartz was probably
originally derived from the middle Tertiary limestones. The
white coloration (lack of iron staining) that is rather char-
acteristic of the deposit may again be due to leaching by
acidic ground waters. Littoral deposits of Recent age con-
sist of beach sands and associated dunes and sand aprons.
The sand is generally medium to coarse grained and is made -
up of both mineral grains and shell fragments, in variable
proportion. Bay mud, or muck, is the soft, highly organic
clay that fringes San Juan Bay. It is 25 to 85 feet thick
over most of this area. Alluvium of Recent age, consisting
of gray to red clays, sands, and gravels occur on the poorly
drained meadows flanking the bay and in the beds of the
larger streams and rivers..

The rocks of the older complex are much deformed. In
the San Juan area they have been folded into several large,
fairly symmetrical flexures, which strike east for most of
their length, and whose sides dip at moderate angles. High-
and low-angle faults abound. A large thrust, which seems
to vary along its strike from high to low angle and which
dips north, crosses the entire area. Horizontal displacement
along this fault is estimated to exceed 8 miles. The larger
high-angle faults in the area form a conjugate pattern of
two dominant trends: west-northwest and east-northeast.
Some of these faults preceded the displacement of the large
thrust and also the intrusion of the granodiorite porphyry.
Others show later movement and a few were probably
active in the late Tertiary or early Quaternary. Several
eroded scarps may have been produced by this late move-
ment. The middle Tertiary strata dip north at angles as large
as 6°. Steplike structural undulations and possibly folds with
very small closure occur. The middle Tertiary is broken by
relatively few faults, which are mostly high-angle normal
faults of small displacement.

- At least the lower part of the older complex of the San
Juan area probably represents accumulations on the flanks
of a large voleanic cone. The Hato Puerco tuff is thought
to have formed part of this cone. Higher stratigraphic units
are either alluvial deposits on the flanks of the cone or their
marine continuations. Interstratified voleanic rocks may have
been derived from smaller local vents. The cone rested on a
foundering crust, and so in time it was probably entirely over-
lapped by marine deposits. No evidence of an abyssal deposi-
tional environment for any of the rocks in the area has been
recognized. The orogeny that deformed the older complex took

OF PUERTO RICO

place in the late Paleocene or the Eocene (probably the
latter). The absence of signs of a dominant direction of
tangential stress suggests deformation by sliding into a
troughlike downwarp. The dominant northwest alinement of
fold axes in the island points to a northwest orientation for
this trough. The larger intrusive masses may have formed .
as a result of fusion of the roots of the downwarp followed
by forceful injection of the magma into higher levels with
continued foundering. The subsequent uplift of the down-
warped rocks may have been chiefly an isostatic response to
deeply infolded light crustal material. The coarse-grained
alluvium of the basal middle Tertiary deposits show that
Puerto Rico was characterized by a rugged topography in
late Oligocene time. Downwarping on both the north and
south of an east-west axis occurred at this time, and this
broad geanticlinal structure has dominated the structural de-
formation of the island ever since. This east-west structural
axis may be genetically related to the essentially east-west
alinement of the Puerto Rican trough, the foredeep that lies
north of the island. The island was apparently reduced to
an old-age erosion surface by late Miocene or early Pliocene
time. In late Pliocene or early Pleistocene time it was again
re-arched along its east-west axis but mostly by the move-
ment of fault blocks. Two such eroded scarps from this
faulting occur in the San Juan area.

The engineering characteristics of the geologlc materials
of the area are briefly summarized. The older complex rocks
are almost everywhere covered by a silty clay regolith of
residual and alluvial origin. For most of the formational
units, the physical properties of this clayey blanket seem to
be much alike. Exceptions to this are the pure limestones,

. which are covered by clays of fairly high plasticity, and the

graywackes of the Guaynabo formation, which yield a sandy
regolith. Most of the heavy structures in the San Juan area
are built on older alluvium, Santurce sand, the bay mud, and
Recent alluvium. The Santurce sand has varied though
generally low strength for footings. Construction on bay
muds generally requires piles to the underlying older allu-

- vium; undue settlement of roads has been eliminated in one

instance by the use of vertical sand drains. The older allu-
vium is generally quite compact and has moderate bearing
strength. Formations most used for crushed rock, building
stone, and general fill are the Hato Puerco tuff, Tortugas

" andesite, the La Munda and Leprocomio limestone members of

the Frailes formation, the Trujillo Alto limestone, the ashy
siltstone of the Fajardo formation, and the Aymamén lime-
stone. The Recent alluvium of the Rio Grande de Loiza is
the largest source of gravel for concrete aggregate. The site
of the dam across this river is briefly described. The rock is
a very fine grained amphibolite, a metavolcanic component
of the Hato Puerco(?) tuff, hornblende diorite, and aplite.
The rock was sound, massive, and unusually fresh close to
the surface, so that very little stripping was required. The
dam had a minimum of foundation problems.

INTRODUCTION
The geologist working in the older deformed rocks

.of Puerto Rico sooner or later comes to realize that

the structural and stratigraphic complexities are
too great to permit a satisfactory synthesis of the
island’s geologic history on the basis of reconnais-
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sance, or small-scale, mapping. Stratigraphic am-
biguities in particular seem at first an insurmount-
able barrier to a proper understanding of past
events; in consequence, the need for detailed large-
scale mapping becomes strongly manifest. It was
with the purpose therefore of making such a map
that the area about the capital city of San Juan was
studied at irregular intervals during the period
1949-51. '

The San Juan area is particularly well chosen for
such a study. Although the area is small, it encom-
passes nearly the full range of geology known on
Puerto Rico; and, owing mostly to man’s engineering
activities, it provides an exceptional wealth of rock
exposures for a region generally characterized by
thick soils and few outcrops. The many road cuts,
quarries, and excavations for buildings and small
houses provide the geologist with advantages not
found in such profusion elsewhere in Puerto Rico.

Field mapping was done on the published topo-
graphic map (scale 1:10,000) and on aerial photo-
graphs (scale about 1:18,000). Geologic mapping
was completed for the San Juan 7°30’ quadrangle,
which includes all the San Juan metropolitan area,
and the northwest and a part of the northeast
quarters of the Aguas Buenas 7°30’ quadrangle,
which adjoins on the south. The San Juan quadrangle
and the northern half of Aguas Buenas quadrangle
have been combined and printed as one sheet (scale
1:80,000) in this report for presentation of the
geologic map (pl. 2).

LOCATION AND GEOGRAPHIC SETTING

San Juan and its environs and encompasses a land
area of about 80 square miles.

coast of Puerto Rico, and the mapped area (pl. 2)

is bounded by the geographic coordinates: latitude |
longitude 66°00"

18°18/45” N. to latitude 18°30’ N.;
W. to longitude 66° 7307 W.

The northern part of the area is a very gently
sloping coastal plain indented by several large "
lagoons and the semienclosed embayment of Bahia
de San Juan. South of Rio Piedras the land is hilly, |
becoming progressively more so as one penetrates |

deeper into the island interior.

urban and the rural sections, attaining a maximum
concentration on the coastal plain in the city of
San Juan (a political unification of now coalesced
but formerly separate communities of San:Juan,

1 early part of the twentieth century (fig. 2).
The San Juan area includes the capital city of -

Santurce, Hato Rey, and Rio Piedras). Surrounding
the city itself are numerous suburbs, settlements,
roadside communities, and hamlets that are all
economic appendages to the city.

At the time the study was made, a bulldlng
boom, unprecedented for the island, was spreading
the edges of the urban area at a rapid rate, and in
consequence the culture shown on the topographic
base map of plate 2 is obsolete. The city has grown
from its original site on the narrow island on the
north side of the bay to encompass not only much
of the better drained alluvial ground of the coastal
plain but also to infringe on the extensive salt
marshes surrounding the bay and the adjoining
lagoons.

Where slopes are not too steep the rural areas
are mainly given over to sugarcane cultivation.
Steep slopes are used mostly for tobacco, small root
crops, fruits, and minor coffee cultivation. Most of
the original forest cover has been stripped, and:
such trees as one sees are generally flowering orna-
mental trees, the many tropical fruit-bearing species,
and the shade trees of coffee plantations. The poorly
drained alluvial land of the coastal plain is used
almost exclusively for dairying.

PREVIOUS WORK
The area covered by this study lies within areas

1 designated as the San Juan and the Fajardo districts
in the “Scientific Survey of Porto Rico and the Vir-
1 gin Islands,” by the New York Academy of Science,

a scientific survey of broad scope initiated in the
Maps
of both these districts were published in separate

| geologic reports (Semmes, 1919; Meyerhoff and
The city of San i
Juan is located on the eastern part of the north |

Smith, 1931) of this early survey. The geologic
map (scale 1:62,500) accompanying Semmes’ report
on the San Juan district includes a strip along the
west margin of the present study, and Meyerhoff
and Smith’s map (scale 1 inch to 1 mile) includes
the entire area of the present study.

" A. K. Lobeck (1922) included the San Juan area
in his study of the physiography of Puerto Rico,
as did C. P. Berkey (1915) in his reconnaissance of
Puerto Rican geology. Several of the formational
names used by Meyerhoff and Smith and in this

| report were first proposed by Berkey.
The entire area is densely populated in both the |

It would be well at the outset to recall some of
the conditions under which these earlier geologic
studies were made in order to explain the basis for
certain differences between the maps of Semmes

1 (1919) and Meyerhoff and Smith (1931) and that
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FIGURE 2.—Index map of Puerto Rico, showing the San Juan area of this report, and the San Juan and Fajardo districts of earlier authors.

which accompanies this report (pl. 2). The areas
involved in both the San Juan and Fajardo districts

of the New York Academy of Science reports were |

large, about 500 square miles each. The field work

for both reports was of a reconnaissance nature
and was done during the course of one or two sum-
mer seasons. The several authors were obliged to

make their own base maps in addition to doing the

geology of these broad tracts. Roads were fewer
than they were in 1951 and many man-made ex- |
posures provided by the modern road net were not |
yet-in existence. In the light of these handicaps, the |
quality of both reports is outstanding and differences |
between the earlier and the present map become |

understandable.
' PHYSICAL FEATURES

plain on the north and of the hilly uplands of the
Puerto Rican interior on the south. Several topo-
graphic features, including the coastal plain and the
uplands, merit separate descriptions. The shore
is mostly low lying, with sandy beaches and, here
and there, small rocky headlands. Off the coast
there are small rocks and rock reefs, which are for

the most part cemented sand dunes now partly or |
entirely inundated. Other cemented dunes form the
hill of Santurce and the narrow island of the old

city of San Juan. Behind the coastal strip with its
belt of cemented dunes are two large lagoons, fringed
by tracts of mangrove swamp; one of the lagoons,
Bahia de San Juan, has a broad, deep-water mouth.

Rising gently southward from the lagoons is a
coastal plain made up of alluvial sediments, through
which, at several places, project ridges and bosses
of Miocene rock. The coastal plain terminates to
the south against hills of the uplands, which tend
to increase in altitude southward as one approches
the interior of the island. The largest river in the
area is the Rio Grande de Loiza, which empties
into the Atlantic Ocean east of the San Juan area.

OFFSHORE ROCKS -

At several places off the north coast there are
small rocky islets, notably: Isla Verde, off Punta
el Medio; Isla Piedra, about a mile off Punta Las
Marias; and three groups, including the large Pefion

| de San Jorge off the island of San Juan. The latter

| rocks exhibit very well the east-west alinement that
The San Juan area lies on the north of Puerto

Rico and includes parts of the low-lying coastal |

is common to these features along much of the north
coast of Puerto Rico. The rocks are small, generally
considerably less than an acre in area, and con-
sist of eolianite (cemented dune sand). Except for
Isla Verde, which supports a lone coconut palm
growing from a thin sandy cover, the islets are
without soil. The rocks—again except for Isla
Verde, which apparently is a fragment of a former
shore isolated by beach erosion—are the tops of
sand dunes, now cemented into a friable sandstone
and partly inundated by the sea (see chapter
B, “Shoreline Features and Quarternary Shoreline
Changes”). They vary in form, some possessing a
humped profile, relict of the original dune shape,
whereas others, which have been reduced by pitting
and wave erosion, are simply flat platforms at high-
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tide level. These offshore rocks receive the full force
of the Atlantic waves and even the highest of them,
the Pefion de San Jorge, is more often than not com-
pletely bathed with spray.

REEF

A narrow belt of shoal water and reef extends
westward, from the east edge of the map, through
the offshore rocks. Although in places the reef is
marked by growths of true reef organisms, the
feature is interpreted as being primarily a line
of submerged cemented sand dunes. The shallow
bench formed by these submerged sand dunes form

both a rocky barrier (a rock reef) and a platform -

on which reef corals are able to thrive.

SHORELINE

Except for the island of the old city of San Juan,
the shoreline is low. Broad sandy beaches extend
nearly the entire length of the shore east of Punta
Piedrita. The beaches, with the exception of the

lunate beach between Punta Las Marias and Punta
El Medio, are characterized by an intermittent pave-
ment of cemented beach sand, or beach rock, at in-
tertidal levels. Behind most of the beaches are low
sand ridges that generally rise no higher than 10 -
feet above sea level. Low ridges of eolianite crop
out at several places on the shoreline between Punta .

Piedrita and the mouth of the Laguna del Condado.
Although the coast is ordinarily somewhat pro-
tected by the reef, large waves are able to carry

much of their energy to the shore, and in recent dec-:
ades beach erosion has been particularly severe be-
tween Punta Las Marias and Punta El Medio (U. S.:

Beach Erosion Board, 1948). Moreover, the width

of the sand beaches is delicately adjusted to the-
size and character of the surf. During intervals of .
large waves, beaches not infrequently recede 100 :
or more feet in a few days, only to advance the same

distance during the ensuing intervals of normal surf.

ISLA SAN JUAN

The old city of San Juan (or Puerto Rico, as it
wag first called) was established in 1521 on the
elongated island forming the north side of Bahia
de San Juan. The island is tied to the mainland by
two short bridges and a causeway, in consequence

been lost and local residents are inclined to think
of it as a peninsula. The island extends to the west
edge of the San Juan quadrangle. West of this
is the narrow harbor mouth that connects the bay
with the ocean. , : '

Except at its eastern end, the ocean side of the
island is a steep cliff that ranges from 30 feet to
about 100 feet in height. From about the midpoint
of the island, or at the old fortress of San Crist6bal,

'l and continuing westward to the El Morro fortifica-

tion at the harbor mouth, the cliff is cut mainly in .
eolianite and is encumbered by houses and colonial
fortifications down to the water’s edge. East of the
San Cristébal battlements, the cliff face is mostly
very friable eolianite and uncemented sand, and the
slope is not marred by manmade structures.

The highest point on the island lies in the western
part and is shown on the topographic map as en-
closed by the 85-meter contour line. The ridge drops
off steeply to the south and is partly terminated by a

| high retaining wall built during colonial times.

The narrow port and warehousing area along
the southern edge of the island is mostly reclaimed
marshland.

SANTURCE

Physiographically, the broad low hill on which
much of Santurce is built is a continuation of the
eolianite ridge that forms Isla San Juan. In
Santurce the ridge is about 214 miles long and about
three-fourths mile wide and trends west-northwest.
The highest point is encircled by the 35-meter con-
tour line. In places near the crest hard eolianite
crops out, although for the most part the ridge is
blanketed by loose sand and clayey sand. Because
the entire area is heavily built up, the topographic
form is somewhat obscured and altered by construec-
tion.

BAHfA DE SAN JUAN AND LAGOONS

In the San Juan quadrangle a nearly continuous
belt of salt marshes and lagoons separates the
narrow coastal plain and the shoreline proper. The
Laguna San José and its appendage, Laguna Los
Corozos, have no direct outlet to the ocean; both are

blocked at their seaward end by low beach ridges.
| They connect, however, with Bahia de San Juan (or,

as it is called in this report, simply the bay) by
means of the narrow overflow channel of Martin
Pefia. Circulation of water in the Laguna San José
is sluggish, and there is little discharge when the

| water level of the bay is high for an extended period.

| The stagnation resulting from this impeded circu-
of which some of its insular characteristics have - '

lation has resulted in a considerable nuisance to the
adjoining parts of the city, which are periodically
bothered by strong miasmas.

The bay is fringed by a mangrove swamp, which
is being rapidly reclaimed as the industrial hinter-
land of the city spreads. The low-lying peninsula
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on the northeast side of the bay, which is occupied
by the U. S. Naval Reservation and the Isla Grande
International Airport, is mostly made-land and re-
claimed marshland.
- .The bay itself has a central dredged channel lead-
ing to the harbor mouth west of San Juan, which,
according to U. S. Coast and Geodetic Survey Chart
908 (San Juan Harbor), attains a maximum depth
of 38 feet. Most of the bay, however, is less than
16 feet deep.
‘ COASTAL PLAIN

This is a plain that slopes very gently from the
lagoons to the hilly upland. Its southern limit is
approximately an east-west line passing through the
town of Rio Piedras. The plain has been built up
by the accumulation of alluvial and colluvial sedi-
ments derived from the uplands to the south; it is,
in fact, ‘a series of coalesced alluvial fans which
is slightly dissected by small streams and broken at
several places by isolated low hills of lower Miocene

rock.
PROMINENT HILLS IN COASTAL PLAIN AND
MANGROVE SWAMPS

Several very promi'nent' hills rise abruptly from

the featureless coastal plain and from the mangrove -

swamps at the west edge of the Laguna San José.
The largest of these hills, the Montes de Caneja,
in the western part of the San Juan quadrangle,
extends as an east-west ridge for 114 miles and
rises with ‘steep rocky flanks out of the flat al-
luvial eoastal plain to a maximum altitude of 330
feet. Less than half a mile to the east is a similar

east-west ridge, the Montes de San Patricio, that'
- rises to an altitude of 270 feet. Several smaller -

knobs crop out on the west shore of the Laguna San

José, although at the time the present study was.
being made these were being rapidly destroyed by

quarrying. These conspicuous hills are composed
chiefly of thick-bedded, light-colored limestones, with
lesser quantities of marl and sand, "all. of early
Miocene age. The peculiar steep-sided shape as-

sumed by these hills is typical of the karst topog- :

raphy that characterizes the outcrop of these rocks
along much of the Puerto Rican north coast.

In contrast to the haystack hills formed by the
dense limestone, the rather rounded, soil-covered
low hills between  Suchville and the Montes de
Caneja, as well as the five small conical hills between
the Montes de San Patricio and the east edge of
the quadrangle, consist principally of sand, clay,
and marl that stratigraphically underlie the dense
limestone..

OF PUERTO RICO

UPLANDS |

" All the area south of the coastal plain is included
‘under this heading, although some of the land is
of low altitude and there is considerable diversity
of topography. The essential factor of the uplands
is that the topography has been eroded in the de-
formed rocks of the older complex (see under
“General geology”), which crop out in the hilly
to mountainous interior of the island. The upland
topography, in a general way, increases in relief
and ruggedness to the ‘south toward the insular
divide. This tendency is expressed in the small area
of upland encompassed in the San Juan area, where
the topography exhibits many of the land forms
and the steplike discordances that are characteristic
of the island’s topography as a whole.

- East of Rio Piedras the upland rises conspicuously
from the coastal plain with the Montes de Hatillo.
This mile-wide ridge, which extends to the west
for over 5 miles ending abruptly at Rio Piedras,
is a cuesta composed chiefly of well-bedded ashy
and siliceous rocks. A similarly constituted but
northeast-trending cuesta is found along the western
margin of the mapped area. Between these two
ridges an expanse of low-lying, gently dissected
“upland” forms a transition between the coastal
plain on the north and the more hilly land to the
south.

To the east the general surface rises gradually
from this low area, and hills and ridges formed of
more durable rock rise here and there above the
general level. To the south, however, the hills start.
rather abruptly with the well-defined ‘scarp of the
Guaynabo fault (pl. 84, TA). This is the northern-
most of several northwest-trending fault scarps
which raise the general upland level in progressive
steps southward. The Guaynabo fault searp, though
much dissected, presents a conspicuous front some
225 feet to 320 feet high. The highest points on
this fault block lie at altitudes of about 590 feet.
The Guaynabo fault block is separated by the north-
west-trending valley of the Rio Guaynabo from the
next searp to the south, which raises the general
fevel by another 320 feet to altitudes of about 915
feet. This scarp is much dissected, and it is in this
block that the rugged terrain typical of much of
the interior of Puerto Rico is encountered. The
slopes and stream gradients are steep, and the thick-
ness of soil cover is variable. In many places exten-
sive rock outcrops occur only in stream beds (pl
94), though outecrops are also scattered here and

there on slopes and divides.
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The topography of the upland is partly adjusted
to the varied erodibility of the many rocks that
make up the older complex. Outcrops of the grano-
diorite porphyry and the Trujillo Alto limestone
particularly show a tendency to be marked by valleys
or areas of low, subdued relief. Fault lines and
zones of dense jointing have also been etched out by
selective stream erosion, and the prevailing north-
west alinement of stream valleys in the southern part
of the mapped area is attributed to this type of
control.

VALLEY OF THE Ri0 GRANDE DE LoOfzA

The Rio Grande de Loiza, rising south of the
San Juan area at the island divide, is the largest
river of Puerto Rico. Its watershed, of about 225
square miles, receives an average annual rainfall
of about 76 inches. The river flows north along the
eastern edge of the mapped area and leaves the
Aguas Buenas quadrangle at Trujillo Alto, where
it makes a sharp bend toward the east.

The valley sides are 650 feet and more high at the
southern end of the mapped area and