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GLOSSARY OF TERMS 

anomaly Any item that deviates from the expected subsurface 
ferrous and non-ferrous material at a site (i.e., pipes, power 
lines, etc.). 

inhabited structure Permanent or temporary structure, other than military 
munitions-related structures, routinely occupied by one or 
more persons for any portion of the day. 

magnetometer An instrument for measuring the strength of a magnetic 
field; used to detect buried ferrous objects.  

military munitions All ammunition products and components produced for or 
used by the armed forces for national defense and security, 
including ammunition products or components under the 
control of the Department of Defense, the Coast Guard, the 
Department of Energy, and the National Guard.  The term 
includes confined gaseous, liquid, and solid propellants; 
explosives, pyrotechnics, chemical and riot control agents, 
smokes, and incendiaries, including bulk explosives and 
chemical warfare agents; chemical munitions, rockets, 
guided and ballistic missiles, bombs, warheads, mortar 
rounds, artillery ammunition, small arms ammunition, 
grenades, mines, torpedoes, depth charges, cluster 
munitions and dispensers, demolition charges; and devices 
and components thereof. 

munitions and explosives 
of concern (MEC) 

Military munitions that may pose unique explosives safety 
risks, including UXO, discarded military munitions, or 
munitions constituents present in high enough 
concentrations to pose an explosive or other health hazard. 

munitions constituents 
(MC) 

Any materials originating from unexploded ordnance, 
discarded military munitions, or other military munitions, 
including explosive and nonexplosive materials, and 
emission, degradation, or breakdown elements of such 
ordnance or munitions. 

munitions debris Remnants of munitions (e.g., penetrators, projectiles, shell 
casings, links, fins) remaining after munitions use, 
demilitarization, or disposal.  
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GLOSSARY OF TERMS (CONTINUED) 

munitions response Response actions, including investigation, removal actions, 
and remedial actions, to address the explosive safety, 
human health, or environmental risks presented by 
unexploded ordnance, discarded military munitions, or 
munitions constituents, or to support a determination that 
no removal or remedial action is required. 

munitions response site A discrete location within an MRA that is known to 
(MRS) require a munitions response. 

projectile Object projected by an applied force and continuing in 
motion by its own inertia.  This includes bullets, bombs, 
shells, grenades, guided missiles, and rockets.  

unexploded ordnance Military munitions that have been primed, fuzed, armed, or 
(UXO) otherwise prepared for action; that have been fired, 

dropped, launched, projected, or placed in such a manner 
as to constitute a hazard to operations, installation, 
personnel, or material; and that remain unexploded 
whether by malfunction, design, or any other cause. 
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EXECUTIVE SUMMARY 

ES.1 The objective of this site inspection (SI) is to determine whether Fort 
Taylor, located in Key West, Monroe County, Florida, warrants further investigation 
under the Comprehensive Environmental Response, Compensation, and Liability Act of 
1980 (CERCLA).  The work was performed under Contract No. W912DY-04-D-0005, 
Task Order No. 0008 from the United States Army Corps of Engineers (USACE), 
Engineering and Support Center, Huntsville (USAESCH).  Fort Taylor was constructed 
from 1845 to 1866 as a harbor defense site.  The fort was originally built offshore and 
was connected to land via a bridge.  During modernization of the fort structure in 1898, 
the original casements were filled with sand, Civil War-period ordnance, weapons, and 
empty projectiles.  Additional ordnance and weapons were disposed of over the fort walls 
into the ocean.  During the Civil War, the fort served as a Union Army site guarding 
against Confederate ships, effectively preventing the Confederates from securing Key 
West.  During the Spanish-American War, the original fort was modernized and two 
batteries, Battery Osceola and Battery Adair, were constructed.  These batteries were 
activated during World War I (WWI) and World War II (WWII).  Between conflicts the 
fort was either put into caretaker status or used for training of National Guardsmen, 
including target practice.  In 1947, Fort Taylor was transferred from the U.S. Army to the 
U.S. Navy and used as a salvage yard.  Between 1947 and 1965, the U.S. Navy filled the 
water surrounding the fort with fill originating from the adjacent shipping channel.  In 
1973 Fort Taylor was designated as a National Historic Landmark.  Portions of the Fort 
Taylor property remain in U.S. Navy ownership, while a smaller portion of the property 
including the fort was deeded to the State of Florida in 1979 for use as Fort Zachary 
Taylor Historic State Park.  This smaller parcel including Fort Taylor was declared a 
Formerly Used Defense Site ([FUDS] project # I04FL022701).   

ES.2 The Fort Taylor FUDS is comprised of three Munitions Response Sites 
(MRSs).  The Casements MRS is comprised of one land acre inclusive of the fort walls. 
The Disposal Area MRS is comprised of seven land acres surrounding the fort walls and 
includes the moat.  The Range Complex No. 1 MRS is comprised of 24 land acres and 
100,337 acres of the Gulf of Mexico and the Atlantic Ocean.  This MRS consists of two 
overlapping sub-ranges: the Civil War Era Guns sub-range and the Artillery Guns sub-
range.  This MRS overlaps with the Casements MRS and the Disposal Area MRS.  The 
artillery firing points of this MRS are located within Fort Taylor.  The firing fan extends 
over the portion of land between the fort and the ocean.  The SI was performed to 
confirm MRS locations and to evaluate the evidence for the presence of munitions and 
explosives of concern (MEC) and munitions debris (MD) at the site.  To accomplish this 
objective, qualitative reconnaissance (QR) and munitions constituent (MC) sampling 
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were performed within the three MRSs.  Figure ES.1 shows the overall Fort Taylor 
FUDS. 

ES.3 The Technical Project Planning (TPP) Team concurred that the SI data 
collection efforts would focus on screening for MC contamination in surface soil, 
sediment, and surface water.  A total of eleven surface soil samples, along with the 
appropriate Quality Assurance/Quality Control (QA/QC) samples and field duplicates 
were collected within Fort Taylor.  Nine biased surface soil samples were collected with 
maximum bias to coincide with site locations most likely to display evidence of residual 
MC contamination within each of the three MRSs.  The remaining two surface soil 
samples were collected from anticipated “non DoD impacted” locations outside the 
MRSs but within the FUDS boundary.  One biased surface water sample and one biased 
sediment sample, along with the appropriate QA/QC samples and field duplicates, was 
collected from the moat within the Disposal Area MRS.   

ES.4 The SI field effort for Fort Taylor was conducted from April 14th to 16th, 
2008.  The SI field effort included approximately 2.9 linear miles of walked QR and the 
collection of eleven surface soil samples, one surface water sample, one sediment sample, 
and associated QA/QC samples and field duplicate samples.   

ES.5 MEC in the form of (27) 4-inch Parrott Rounds, (1) 6-inch Parrott 
Round, and (7) 5-inch Cannon Balls were identified within the Casements MRS of 
Fort Taylor during the 2008 field effort.  Photographs of these munitions are provided in 
the photo-documentation log included in Appendix E (Point_IDs 3, 4, and 8).  The 
locations of these items are depicted on Figure ES.1 (Point_IDs 3, 4, and 8).  These items 
are located within rooms closed to public access.  These munitions were not removed or 
destroyed due to their protection as State of Florida historical artifacts.  The SVT noted 
additional rounds likely remain buried under sand within the fort wall of this MRS. 
Additional munitions and cannons used as fill to fortify the fort walls are on display 
within this MRS.  No MEC or MD was identified in the Disposal Area MRS or Range 
Complex No. 1 MRS during the 2008 field effort.  No target structures, craters, stressed 
vegetation, or other visual indicators were noted.  Table ES.1 summarizes the results of 
the SI for Fort Taylor.  Figure ES.1 provides a general site overview. 

4-inch and 6-inch Parrott Rounds within Casements MRS. 
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Table ES.1 
Summary of 2008 Site Inspection Results 

Fort Tavlor Kev West. Monroe County Florida 

MRS Acreage MECFound MD MC 
Found Contamination 

Casements MRS 1 Yes: No Yes 
(27) 4-inch 

Parrott Rounds 
(1) 6-inch 

Parrott Round 
(7) 5-inch 

Cannon Balls 

Disposal Area MRS 7 No No Yes 

Range Complex No. 1 100,361 (total) No No Yes 
MRS 24 (land) 

100,337 
(tidal water) 

ES.6 TestAmerica (fonnerly Severn Trent Laboratories) in Arvada, Colorado 
analyzed the surface soil, sediment, and surface water samples for indicator metals and 
explosives. The analytical results were then compared to the following criteria to 
detennine the need to perfonn a screening-level risk assessment (SLRA) for each 
paiiicular analyte: 

• Was the analyte a potential constituent of munitions known or suspected of being 
used on site? 

• Was the analyte detected above background screening levels? 

ES.7 The soil background screening concentrations for indicator metals in 
surface soil and sediment consisted of USGS-derived (Monroe County) background 
concentrations based on the maximum mean concentration plus two times the standai·d 
deviation (SD) to approximate the 95% Upper Confidence Limit of the mean. As no data 
regarding the site-specific concentrations of indicator metals in surface water were 
available, any detection of MC metals in the surface water sample was evaluated in the 
SLRA. Explosives were not detected in any of the samples collected at Fort Taylor. 
Three MC metals (lead, mercmy, and zinc) were detected in the surface soil within the 
Casements MRS at concentrations greater than the background concentrations. No MC 
metals were detected at concentrations greater than the background concentrations in the 
sediment or surface soil samples collected within the Disposal Area MRS. Zinc was 
detected in the surface water sample collected within the Disposal Area MRS; no 
background concentration was available for compai·ison. Mercmy was detected at a 
concentration greater than the background concentration in the surface soil sample 
collected within the Range Complex No. 1 MRS. 

ES.8 The SLRA surface water human health screening values used for this SI 
are the more stringent of the U.S. Envirolllllental Protection Agency (USEPA) Regional 
Screening Levels (SL) for Tap Water and the Florida Administrative Code (F AC) 62-777 
Groundwater and Surface Water Cleanup Target Levels, Freshwater Surface Water 
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Criteria.  The SLRA surface soil and sediment human health screening values used for 
this SI are the more stringent value of the FAC 62-777, Soil Cleanup Levels, Direct 
Exposure Residential and the USEPA Regional SLs for Residential Soil.  The Screening 
Level Ecological Risk Assessment (SLERA) soil, sediment, and surface water screening 
values selected for this SI are based on the ecological screening values established in the 
Programmatic Sampling and Analysis Plan (PSAP). 

ES.9 Casements MRS: Mercury and zinc were detected in the surface soil at 
concentrations less than the respective human health screening value.  Lead was detected 
in the surface soil at concentrations greater than the respective human health screening 
value.  The maximum detected concentrations of lead, mercury, and zinc exceeded the 
respective ecological screening values; therefore, the hazard quotients (HQs) were greater 
than one for the detected analytes.  Specifically, the lead HQ was 35.6, the mercury HQ 
was 1.9, and the zinc HQ was 7.6. 

ES.10 Disposal Area MRS: Zinc was detected in the surface water at 
concentrations less than the respective human health screening value.  The maximum 
detected concentration of zinc did not exceed the ecological screening value; therefore, 
the HQ was less than one for zinc. 

ES.11 Range Complex No. 1 MRS:  Mercury was detected in the surface soil at 
concentrations less than the respective human health screening value.  The maximum 
detected concentration of mercury exceeded the ecological screening value for surface 
soil.  The HQ value for this analyte was 2.6. 

ES.12 Based on the qualitative MEC Screening Level Risk Assessment (Chapter 
6), there is the possibility that human receptors might come into contact with explosively 
hazardous MEC at Casements MRS, the Disposal Area MRS, and the Range Complex 
No. 1 MRS; therefore, there is the potential for an explosive safety risk at these MRSs. 
The MEC exposure pathways at these three MRSs are complete.   

ES.13 Casements MRS:  Numerous MEC items were confirmed to remain within 
the Casements MRS during the April 2008 field visit.  Additional munitions are likely 
buried in this MRS. 

ES.14 Disposal Area MRS:  There is historical and recent documentation of 
MEC found within the Disposal Area MRS.  Although the SVT did not find MD or MEC 
within this MRS, MEC in the form of a fuzed 3-inch Parrott Rifle Projectile was 
recovered from the visitor walking trail located near the moat within the Disposal Area 
MRS on October 23, 2007.  During the excavation of the moat within this MRS in 1989, 
several fuzed Civil War-era projectiles were found and destroyed.  Approximately half of 
the excavation material from the moat was used for beach stabilization.  The remainder 
was used at other sites in Key West.  Records pertaining to the final disposition of the fill 
material are not available.  However, there no known incidents involving MEC outside of 
the MRSs.  A berm is located to the south of the trail and moat, which is potentially 
composed of the soil, excavated from the moat and thus potentially contains additional 
munitions.  Site access to the general public within this MRS is solely restricted by State 
Park hours of operation.   
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ES.15 Range Complex No. 1 MRS:  MEC potentially remains within the Range 
Complex No. 1 MRS.  Although neither MEC nor MD were found during the April 2008 
site visit, WWII-era inert munitions, reportedly, occasionally wash ashore along the 
western coast of this MRS following large storms, most recently between 2006 and 2007. 
Source of the munitions may be the adjacent ship channel.  A fuzed 3-inch Parrott Rifle 
projectile was recovered in 2007 from the visitor walking trail located near the moat 
within the overlap area of the Disposal Area MRS and the Range Complex No. 1 MRS. 
The land portion of this MRS was created using fill originating from the adjacent 
shipping channel after the era of use of this firing point.  This land thus potentially 
contains munitions dredged from within the firing fan.   

ES.16 An exposure pathway is not considered to be completed unless all four of 
the following elements are present (USEPA, 1989): 

• A source and mechanism for chemical release; 

• An environmental transport/exposure medium; 

• A receptor exposure point; and 

• A receptor and a likely route of exposure at the exposure point. 

ES.17 Casements MRS: The soil exposure pathways are complete for the 
Casements MRS.  Three MC metals (lead, mercury, and zinc) were detected above 
background concentrations in surface soil samples.  Lead was detected in the surface soil 
at concentrations greater than the human health and ecological screening values. 
Mercury and zinc were detected at concentrations greater than the ecological screening 
values.  The groundwater migration pathways are incomplete due to the lack of potable 
groundwater and groundwater wells on-site.  The surface water and sediment pathways 
are incomplete due to the lack of surface water and sediment on-site.  The air migration 
pathway is complete as there is potential for human and ecological receptor exposure to 
contaminated soil particulates through inhalation of fugitive dust.  This MRS represents 
an increased risk to human and ecological receptors with regard to MC in surface soil. 

ES.18 Disposal Area MRS: The soil, air, and sediment exposure pathways are 
incomplete for the Disposal Area MRS.  No MC metals were detected in these media. 
The surface water migration pathway is complete as zinc was detected.  No background 
criteria were available for comparison.  However, the concentration of zinc detected did 
not exceed the respective human health or ecological screening values.  The groundwater 
migration pathways are incomplete due to the lack of potable groundwater and 
groundwater wells on-site.  An increased risk to human health and ecological receptors 
through exposure to MC is not expected at this MRS. 

ES.19 Range Complex No. 1 MRS: The soil exposure pathways are complete for 
the Range Complex No. 1 MRS.  Mercury was detected in the surface soil at 
concentrations greater than the background concentration.  While the concentration of 
mercury detected did not exceed the human health screening value, it did slightly exceed 
the ecological screening value.  An increased risk to ecological receptors through 
exposure to MC via surface soil contact may be present at this MRS.  Due to the potential 
for leaching of contamination to the groundwater, and runoff to the surface water and 
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sediments, these migration pathways are potentially complete.  The air migration 
pathway is complete as there is potential for human and ecological receptor exposure to 
contaminated soil particulates through inhalation of fugitive dust.  This MRS represents 
an increased risk to ecological receptors with regard to MC in surface soil. 

ES.20 The Casements MRS, Disposal Area MRS, and Range Complex No. 1 
MRS of Fort Taylor are recommended to proceed to Remedial Investigation and 
Feasibility Study (RI/FS) status.  Under current site conditions, neither a TCRA nor a 
NTCRA is recommended for these MRSs.  However, munitions are present onsite both in 
controlled and uncontrolled areas, the site is open to the public, and the munitions may 
pose a threat to human health and the environment as a result of ongoing deterioration. 
Further evaluation of surface soil within the Casements MRS and of the surface soil, 
surface water, sediment, and groundwater within the Range Complex No. 1 MRS may be 
warranted during the RI/FS.  Further MC evaluation within the Disposal Area MRS is not 
recommended.   

Note:  A FDEP-contracted environmental investigation (WRS 2004) 
found mercury contamination on property adjacent to the Fort Taylor 
FUDS in amounts near, or higher than, the levels of mercury found in 
samples collected within the FUDS boundary.  It is likely the mercury is 
from non-munitions sources and potentially from non-DoD activities.  No 
source for the mercury on the adjacent property was established. 
However, studies in Florida (Research in Review, FSU, Fall & Winter 
1997, “Florida’s Mercury Menace”, William Landing, Ph.D. 
[www.rinr.fsu.edu/fallwinter97/features/mercury]; and EVISA “Report 
Finds Mercury Contamination Permeates Wildlife System 
[www.speciation.net/public/news/2006/09/23]) have found high levels of 
mercury in ecosystems of southern Florida.  The source of this mercury 
contamination is postulated to be from atmospheric deposition and 
historic waste disposal methods. 
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CHAPTER 1 
INTRODUCTION 

1.1 BACKGROUND 

1.1.1 Parsons Corporation (Parsons) received Contract No. W912DY-04-D-
0005, Task Order No. 0008, from the United States Army Corps of Engineers (USACE), 
Engineering and Support Center, Huntsville (USAESCH) to perform a Site Inspection 
(SI) at Fort Taylor located in Key West, Monroe County, Florida.  Fort Taylor was 
constructed from 1845 to 1866 as a harbor defense site.  The fort was originally built 
offshore and was connected to land via a bridge.  During modernization of the fort 
structure in 1898, the original casements were filled with sand, Civil War-period 
ordnance, weapons, and empty projectiles.  Additional ordnance and weapons were 
disposed of over the fort walls into the ocean.  During the Civil War, the fort served as a 
Union Army site guarding against Confederate ships, effectively preventing the 
Confederates from securing Key West.  During the Spanish-American War, the original 
fort was modernized and two batteries, Battery Osceola and Battery Adair, were 
constructed.  These batteries were activated during World War I (WWI) and World War 
II (WWII). Between conflicts the fort was either put into caretaker status or used for 
training of National Guardsmen, including target practice.  In 1947, Fort Taylor was 
transferred from the U.S. Army to the U.S. Navy and used as a salvage yard.  Between 
1947 and 1965, the U.S. Navy filled the water surrounding the fort with fill from the 
adjacent shipping channel.  In 1973 Fort Taylor was designated as a National Historic 
Landmark.  Portions of the Fort Taylor property remain in U.S. Navy ownership, while a 
smaller portion of the property including the fort was deeded to the State of Florida in 
1979 for use as Fort Zachary Taylor Historic State Park.  This smaller parcel including 
Fort Taylor was declared a Formerly Used Defense Site ([FUDS] project # 
I04FL022701).   

1.1.2 The Fort Taylor FUDS is comprised of three Munitions Response Sites 
(MRSs).  The Casements MRS is comprised of one land acre inclusive of the fort walls. 
The Disposal Area MRS is comprised of seven land acres surrounding the fort walls and 
includes the moat adjacent to the fort walls.  The Range Complex No. 1 MRS is 
comprised of 24 land acres and 100,337 acres of the Gulf of Mexico and the Atlantic 
Ocean.  This MRS consists of two overlapping sub-ranges: the Civil War Era Guns sub-
range and the Artillery Guns sub-range.  This MRS overlaps with the Casements MRS 
and the Disposal Area MRS.  The artillery firing points of this MRS are located within 
Fort Taylor.  The firing fan extends over the portion of land between the fort and the 
ocean.  Figure 1.1 depicts the FUDS boundary for the overall site.  The coordinates for 
the estimated center points of the MRSs are listed in Table 1.1.  The estimated 
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coordinates are in meters (Universal Transverse Mercator [UTM] Zone 17 No11h 
American Datum [NAD] 83). 

Table 1.1 
MRS Coordinates 

Fort Taylor, Key West, Monroe County, Florida 

MRS X-Coordinate (meters) Y-Coordinate (meters) 

Casements MRS 417987.00 E 2715040.00 N 
Disposal Area MRS 418042.00 E 2715255.00 N 

Range Complex No. 1 MRS 417139.00 E 2707534.00 N 

1.2 PROJECT OBJECTIVES 

1.2.1 The Department of Defense (DoD) has established the Militaiy Munitions 
Response Prograin (MMRP) to address DoD sites suspected of containing munitions and 
explosives of concern (MEC) or munitions constituents (MC). Under the MMRP, the 
USACE is conducting environmental response activities at FUDS for the Anny, DoD's 
Executive Agent for the FUDS program. 

1.2.2 Pursuai1t to USACE's Engineer Regulation (ER) 200-3-1 (USACE, 
2004b) and the Management Guidance for the Defense Environmental Response Program 
(DERP) (Office of the Deputy Under Secretaiy of Defense, Installations and 
Environment, September 2001), USACE is conducting FUDS response activities in 
accordance with the DERP statute (10 United States Code [USC] 2701 et seq.), the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) (42 USC §9620), Executive Orders 12580 and 13016, and the National Oil 
and Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR Pait 300). As 
such, USACE is conducting remedial Sis, as set fo1th in the NCP, to evaluate hazardous 
substance releases or threatened releases from eligible FUDS. 

1.2.3 While not all MEC/MC constitute CERCLA hazardous substances, 
pollutants or contaminants, the DERP statute provides DoD the authority to respond to 
releases of MEC/MC, and DoD policy states that such responses shall be conducted in 
accordance with CERCLA and the NCP. 

1.2 .4 This report summai·izes the work perfo1med during the SI and presents an 
accounting of any MEC and MC contamination identified on the site. The SI was limited 
exclusively to MEC and MC contamination issues requiring collection of a sufficient and 
appropriate amount of info1mation, but does not consider other unrelated hazardous and 
toxic waste (HTW) concerns the site may pose. Per ER 200-3-1, guidance for conducting 
an SI, Section 4-4.1.2: 

The SI is not intended as a full-scale study of the nature and extent of 
contamination or explos;ve hazards. The objectives of the remedial S1 are 
to: (i) Eliminate from further consideration those releases that pose no 
significant threat to public health or the environment; (ii) Determine the 
potential need for removal action; (;ii) Collect or develop additional data, 

CHAPTERl FORTTAYLORDOC 
CONTRACTW912DY-04-D-0005, DELIVERY ORDER 0008 

1-2 
REV.2 

10/21/2008 



FINAL 

appropriate for HRS [Hazard Ranking Score] scoring by [US]EPA 
[United States Environmental Protection Agency]; and (iv) Collect data, 
as appropriate, to characterize the release for effective and rapid 
initiation of the RI/FS [Remedial Investigation/Feasibility Study]. 

1.2.5 An additional objective of the SI is to collect the additional data necessary 
to complete the Munitions Response Site Prioritization Protocol (MRSPP). 

1.2.6 The SI was performed as a result of findings identified in the 1991 
Preliminary Assessment (PA), 1996 ASR and 2004 ASR Supplement performed by the 
USACE.  All work adhered to the DERP for FUDS and relevant U.S. Army regulations 
and guidance for MEC programs.  As specified in the task order, this report is prepared to 
summarize the SI sampling events and presents an accounting of the MEC/MC 
contamination identified on-site. 

1.3 PROJECT SCOPE 

1.3.1 Due to the confirmed presence of MEC and munitions debris (MD) 
remaining on-site, it was agreed by the Technical Project Planning (TPP) Team that the 
SI approach for Fort Taylor would proceed in a manner to support a RI/FS 
recommendation.  The SI for the site attempted to evaluate MEC and MD presence in 
disposal areas and along firing lines.  Additionally, MC sampling was part of the scope of 
the SI to determine the level of impact on the environment that MEC/MD may have had. 

1.3.2 The TPP Team concurred that the SI data collection efforts would focus 
on screening for MC contamination in surface soil, sediment, and surface water.  A total 
of eleven surface soil samples, along with the appropriate Quality Assurance/Quality 
Control (QA/QC) samples and field duplicates were collected within the Fort Taylor 
MRSs.  Nine of the surface soil samples were collected with maximum bias to coincide 
with site locations most likely to display evidence of residual MC contamination (such as 
the disposal areas and firing lines).  The remaining two surface soil samples were 
collected from anticipated “non DoD impacted” locations outside the MRS but within the 
FUDS boundary.  One biased surface water sample and one biased sediment sample, 
along with the appropriate QA/QC sample and field duplicate, was collected from the 
moat adjacent to the fort.  Sample locations and qualitative reconnaissance (QR) tracks 
are depicted on Figures 4.1 and 5.1.   
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CHAPTER 2 
PROPERTY DESCRIPTION AND HISTORY 

2.1 SITE DESCRIPTION 

The Fort Taylor FUDS is located in the City of Key West, Monroe County, Florida. 
The site is located on the western-most tip of the Florida Keys.  The site location is 
shown on Figure 2.1.  The FUDS is comprised of a 51-acre tract of generally level land. 
However, the 100,369 acres reported in Defense Environmental Programs Annual Report 
to Congress (DEP ARC) accounts for the range safety fans for each of the three 
overlapping MRSs associated with this FUDS.  This acreage includes 100,337 tidal water 
acres and 24 land acres.  The Casements MRS is one land acre and includes the walls of 
the fort.  The Disposal Area MRS is seven land acres and includes the moat and land 
surrounding the fort.  The Range Complex No. 1 MRS is comprised of 24 land acres and 
100,337 tidal water acres (within the Gulf of Mexico and Atlantic Ocean).  This MRS 
consists of two overlapping sub-ranges: the Civil War Era Guns sub-range and the 
Modern Artillery sub-range.  The property is currently owned and managed by the state 
of Florida as Fort Zachary Taylor Historic State Park and is a National Historic 
Landmark.  The land used as a State Park includes beaches, forested areas, and the fort. 
Figure 2.1 shows the site location as well as the FUDS and MRS boundaries.    

2.2 SITE LOCATION AND SETTING 

2.2.1 Topography and Vegetation 

2.2.1.1 The information regarding the topography associated with Fort Taylor was 
obtained from the 1996 ASR (USACE 1996).  The majority of the land surrounding Fort 
Taylor was formed from dredging material from the main ship channel.  The area is 
nearly flat with an average elevation of less than 10 feet.  There are no streams on site. 
Surface drainage is toward the ocean and to a moat surrounding the casement walls.   

2.2.1.2 Plant communities on site may consist of coastal upland, scrub and/or 
hammock where vegetative cover ranges from sparse to thick and includes salt-spray 
tolerant grasses and herbs, palmettos, sand pine, and scrub oak.  

2.2.2 Geology and Soil 

2.2.2.1 The information regarding the geology and soil associated with Fort 
Taylor was obtained from the 1996 ASR (USACE 1996).  The Florida Keys is a narrow 
chain of small islands extending from Solider Key on the north to Key West on the south 
and west, a total distance of about 150 miles.  The greater part of the Keys is low-lying, 
projecting tow to four feet above high tide.  The highest point is Windley Key, which 
reaches as elevation of 18 feet. 
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2.2.2.2 Intertidal flats border both sides of the islands.  These are shallow water 
areas, barely covered at low tide, which gradually slope into the deeper water of the 
surrounding platform.  The surfaces of most of the Keys are flat and of about the same 
elevation throughout their extent.  Offshore dredging operations that involve making new 
land and converting mangrove areas into habitable sites are numerous. 

2.2.2.3 Like the southern part of the mainland, the bedrock is limestone.  The bed 
rock of the lower Keys began as an underwater east-west mound of unstable oolite.  As it 
grew higher by the addition of more ooids, the mound gradually became broader to the 
south as well as the north and eventually covered the underlying corals.  Tidal currents 
cut channels in the unstable oolite at right angles to the long direction of the mound. 
When the sea level lowered during glacial times, the exposed oolitic material hardened. 
The subsequent rise in sea level enabled the ocean waves to attach the mound.  These 
waves concentrated on the old tidal channels originally formed while the mound was 
composed of loose ooids and eventually formed narrow channels that today separate the 
lower keys from each other.  The ASR Supplement classifies the soil as “sand/gravel 
sand” (USACE 2004b).    

2.2.3 Wetlands 

2.2.3.1 The United States Fish and Wildlife Service (USFWS) Wetlands Online 
Mapper through the National Wetlands Inventory (NWI), was used to identify wetlands 
within the Fort Taylor site.  These wetland areas are shown in Figure 5.2.  There are no 
land-based wetlands on site.  The two main wetland types located within the offshore 
areas of the site are:  

• E1UBL – Estuarine, subtidal, unconsolidated bottom, subtidal 
• M2USM – Marine, intertidal, unconsolidated shore, irregularly exposed 

2.2.3.2 Other wetlands not identified in the USFWS Wetland Online Mapper may 
be on the site. 

2.2.4 Significant Structures 

Fort Taylor is located at the south-southwestern most tip of the densely populated 
Key West.  Key West is a popular, year-round tourist destination.  As such, there are 
numerous structures in the form of residential housing, educational and religious centers, 
commercial buildings (shopping centers, hotels, restaurants, etc.), and a cruise ship port 
within 2 miles of the site boundaries.  Within the Fort Taylor FUDS, structures include 
the fort, a souvenir and refreshment stand, and the state park office.  It is estimated there 
are well over 100 residences located within two miles of the site. 

2.2.5 Demographics 

2.2.5.1 The demographics information for Key West, Florida was obtained from 
the 2000 United States Census Bureau website (US Census Bureau, 2000a) and from the 
American Fact Finder Fast Access to Information link on the United States Census 
Bureau website (US Census Bureau, 2000b).   

2.2.5.2 In 2003, the population of the City of Key West was estimated to be 
approximately 25,031.  According to a 2000 estimate, the City of Key West had 4,285 
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persons per square mile. See Figure 2.2 for a breakdown of population within a 4-mile 
buffer of the site. In 2000, the percentage of the population over the age of 18 was 
84.0%, while 11.7% was over the age of 65. The median age in 2000 was 38.9 years. In 
the City of Key West in 2000, approximately 84.9% of the population was Caucasian, 
9.3% Black or African American, 1.3% Asian, and 0.4% American Indian and Alaska 
Native. There were 11,016 occupied households with an average household size of 2.23. 
In 2000, the occupational breakdown, by number of persons and percentage, in the City 
of Key West was as follows: 

• Management, professional, and related occupations-4,108, 29.8% 

• Service occupations- 3,675, 26.7% 

• Sales and office occupations - 3,610, 26.2 

• Fanning, fishing, and forestry occupations - 310, 2.2% 

• Construction, extraction, and maintenance occupations - 1,260, 9 .1 % 

• Production, tr·anspo1tation, and material moving occupations - 823, 6.0% 

2.2.5.3 As noted in Table 2.1, approximately 24,503 individuals live within a 4-
mile buffer of Fort Taylor. Within the Fo1t Taylor FUDS, inhabited stmctures include 
the fo1t , a souvenir and refreshment stand, and the state park office. Well over 500 
inhabited structures are estimated to be within a 2-mile buffer of the site. Figure 2.2 
depicts the 2000 Census Bureau census blocks and population in the vicinity of the site. 

0 to 1/4 

On Site Mile 

0 212 

Table 2.1 
Population within 4-Mile Buffer of the Site 

Fort Taylor 
Key West, Monroe County, Florida 

1/4 to 1/2 1/2 to 1 1 to 2 2 to 3 

Mile Mile Miles Miles 

1,500 3,731 8,061 3,395 

3to4 

Miles Total 

7,604 24,503 

Source: U.S. Census 2000 data. The population wzthm the site, MRS, or w1thm any buffer area 1s determmed usmg a 
conservative approach to calculate the population of an area by including the total number of people for any census block 
that falls within or overlaps the site boundmy, MRS boundaries, or buffer Hne. 

2.2.6 Cultural and Archeological Resources 

According to the National Register Info1mation System (NRIS), National Historic 
Landmarks (NHL), and National Register of Historic Places (NRHP) databases, the Fo1t 
Taylor site is a National Historic Place (1971) and Landmark (1973). The site does not 
qualify as a National Heritage Area (NHA) or historic district (National Register of 
Historic Districts [NRHD]). According to the Florida Master Site File (FMSF) 
archaeological and cultural review of the site, Fo1t Taylor is also registered as a Civil 
War archaeological and culturally significant area. The SI effo1t did not impact these 
resources. The site visit team (SVT) did not encounter any additional culh1ral or 
archeological resources during the April 2008 visit. 
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2.2.7 Current and Future Land Use 
Key West is a popular tourist destination.  Fort Taylor is operated as Fort Zachary 

Taylor Historic State Park by the Florida Division of Recreation and Parks.  Key West 
National Wildlife Refuge lies within the Range Complex No. 1 MRS boundaries.  The 
property deed includes use restrictions, a recapture clause, and a reverter clause. 
Dredging is prohibited in the offshore impact area.  Limited access restrictions include 
specific visitation hours.  Portions of the fort are closed to the public.  The property is 
also used for outdoor recreational activities including boating, fishing, snorkeling, and 
other beach-related activities.  No known public injury incidents have been reported.  The 
site contains habitat suitable to support numerous federally-protected species.  The land 
use is expected to continue as a state park.   

2.3 SITE OWNERSHIP AND HISTORY 

2.3.1 Fort Taylor was built as a harbor defense site.  Construction of the original 
fort spanned from 1845 to 1866.  The original fort was built offshore and was connected 
to land via a bridge.  During the Civil War, the fort served as a Union Army site guarding 
against Confederate ships, effectively preventing the Confederates from securing Key 
West.  Approximately 127 cannons were mounted at the fort at this time.  During the 
Spanish-American War, the original fort was modernized and two batteries, Battery 
Osceola and Battery Adair, were constructed.  Battery Osceola housed two 12-inch guns 
and Battery Adair housed four 3-inch guns.  During modernization of the fort structure in 
1898, the original casements were filled with sand, Civil War-period ordnance, weapons, 
and empty projectiles.  Additional ordnance and weapons were disposed of over the fort 
walls into the ocean.  The extent of use of Fort Taylor during the major conflicts since its 
inception varies.  

2.3.2 During WWI, Battery Osceola and Battery Adair were re-activated. 
Between the two World Wars, the guns of Battery Adair were removed.  Two antiaircraft 
communication towers and two 90 mm antiaircraft guns were installed on Battery Adair 
during WWII.  Also during WWII, the guns of Battery Osceola were removed.  Between 
conflicts the fort was either put into caretaker status or used for training of National 
Guardsmen, including target practice.  In 1947, Fort Taylor was transferred from the U.S. 
Army to the U.S. Navy and used as a salvage yard.  Between 1947 and 1965, the U.S. 
Navy filled the water surrounding the fort with fill originating from the main shipping 
channel.   

2.3.3 In 1973 Fort Taylor was designated as a National Historic Landmark. 
Portions of the Fort Taylor property remain in U.S. Navy ownership, while a smaller 
portion of the property including the fort was deeded to the State of Florida in 1979 for 
use as Fort Zachary Taylor Historic State Park.  During voluntary excavations between 
1968 and 1976, large quantities of ordnance items were recovered from the casements.  In 
1989 a moat was excavated around a portion of the fort in an attempt to restore the site to 
historical conditions.  During the excavation of the moat, numerous fuzed Civil War-era 
projectiles were recovered and subsequently destroyed by the 66th Explosive Ordnance 
Disposal (EOD) detachment.  Records of the EOD disposal of these items were no longer 
available per a telephone conversation between the CESAJ PM and the Monroe County 
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Sheriff’s office.  The 66th EOD is no longer stationed in Florida.  According to the state 
park manager at the time of the ASR investigation, about half of the excavation material 
from the moat was used for beach stabilization.  The remainder was used at other sites in 
Key West.  There are no records available pertaining to the ultimate location of this 
excavation material.  However, there are no known incidents involving munitions outside 
the MRSs.  Unrelated to the munitions washing up on the western shore, a fuzed 3-inch 
Parrott Rifle projectile was recovered from the visitor walking trail located near the 
southern side of the moat (Disposal Area) on October 23, 2007.  This item was removed 
by the Monroe County Sheriff Office.  The incident report is included in Appendix L.  

2.4 SITE OPERATIONS AND WASTE CHARACTERISTICS 

2.4.1 MRS-Specific Descriptions/Operations 

2.4.1.1 The descriptions of the Casements MRS, Disposal Area MRS, and Range 
Complex No. 1 MRS of Fort Taylor were obtained from the 1991 PA, 1996 ASR, and 
2004 ASR Supplement.  Additional information was provided by Mr. Harry Smid, Park 
Services Specialist at Fort Zachary Taylor Historic State Park. 

2.4.1.2 The Casements MRS is comprised of 1 land acre within the Fort Zachary 
Taylor Historic State Park.  This MRS consists of the walls of Fort Taylor.  The walls of 
Fort Taylor were filled-in with sand and Civil War-era ordnance during renovations in 
1898.  Two batteries within the fort were active during WWI and WWII.  MEC, in the 
form of a fuzed projectile, and MD were noted in rooms closed to the public during the 
1994 ASR site visit.  Portions of the Casements MRS are closed to public access.  As 
noted in the ASR (USACE 1996), the projectiles associated with Fort Taylor are 
considered historical artifacts by the State of Florida.  The 2004 ASR Supplement risk 
assessment code (RAC) score for the MRS was “2,” with scores of “1” to “5” indicating 
the highest to lowest hazard potentials, respectively. 

2.4.1.3 The Disposal Area MRS includes the moat and several land acres within 
the Fort Zachary Taylor Historic State Park.  During fort renovations in 1898, munitions 
were disposed of over the fort walls into the sea that formerly surrounded the fort.  The 
sea surrounding the fort was filled in between 1947 and 1965 using fill originating from 
the main shipping channel.  During U.S. Navy ownership from 1947 through the 1970’s, 
the parade ground of Fort Taylor (within this MRS) was used as a salvage yard (see 
Appendix L for historical photographs).  The eight-foot deep moat was excavated to the 
underlying bedrock in 1989.  During the excavation, several fuzed Civil War-era 
projectiles were found and destroyed.  Approximately half of the excavation material 
from the moat was used for beach stabilization.  The remainder was used at other sites in 
Key West.  A berm along the outer edge of this area was noted during the 1994 ASR site 
visit.  This berm is potentially composed of excavated soils from the moat.  A fuzed 3-
inch Parrott Rifle projectile was recovered from the visitor walking trail located near the 
moat within the Disposal Area MRS on October 23, 2007.  The 2004 ASR Supplement 
RAC score for the MRS was “3,” with scores of “1” to “5” indicating the highest to 
lowest hazard potentials, respectively. 

2.4.1.4 The Range Complex No. 1 MRS is comprised of 24 land acres and 
100,337 acres of the Gulf of Mexico and the Atlantic Ocean.  This MRS consists of two 
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overlapping sub-ranges: the Civil War Era Guns sub-range and the Artillery Guns sub-
range.  This MRS overlaps with the Casements MRS and the Disposal Area MRS.  The 
artillery firing points of this MRS are located within Fort Taylor.  The firing fan extends 
over the portion of land between the fort and the ocean.  This land portion was created 
using fill from the adjacent shipping channel after the era of use of this firing point.  The 
firing direction of the guns placed at Battery Adair was to the west.  The firing direction 
of the guns placed at Battery Osceola was to the south.  The ASR notes that munitions 
fired from this range would exist in the ocean between the depths of 50’ and 400’ 
(USACE 1996).  Based on training and practice firing of rounds, no projectile is expected 
to be present within 100 yards of the shoreline (USACE 2004b).  It is reported that 
WWII-era inert munitions occasionally wash ashore along the western coast of the range 
following large storms (personal communication, H. Smid, June 17, 2008).  These 
munitions may be from the adjacent ship channel, although there are no confirmed 
reports of dumping of munitions adjacent to the shore.  The most recent instance was 
approximately between 2006 and 2007.  Unrelated to the muntions washed up on the the 
western shore, a fuzed 3-inch Parrott Rifle projectile was recovered from the visitor 
walking trail located near the southern side of the moat within the overlap area of 
Disposal Area MRS and the Range Complex No. 1 MRS on October 23, 2007.  This 
Parrott round is likely a result of the moat restoration process.  Neither MEC nor MD was 
found in this MRS during the 1994 ASR site visit.  The 2004 ASR Supplement RAC 
score for the MRS was “5,” with a RAC override for a Coastal Fort and NDAI.  RAC 
scores range from “1” to “5” indicating the highest to lowest hazard potentials, 
respectively.    

2.4.2 Regulatory Compliance 

The USACE is conducting the SI at Fort Taylor as part of FUDS response activities 
pursuant to and in accordance with the guidance, regulations, and legislation listed in 
Chapter 1.   

2.5 PREVIOUS INVESTIGATIONS  

2.5.1 1991 Preliminary Assessment 

A PA (USACE 1991) of ordnance contamination was completed for Fort Taylor by 
USACE, New England Division during June 1991.  A brief site visit was conducted on 
May 16, 1989 by CESAJ personnel, who preformed a visual survey of the excavations 
containing unexploded ordnance.  A RAC score of 2 was assigned to the site; a RAC 
score of 1 indicates highest risk and a RAC score of 5 indicates lowest risk.  A Findings 
and Determination of Eligibility (FDE), dated June 10, 1991, concluded that the site was 
formerly used by the DoD and 51 acres of Fort Taylor is eligible for DERP - FUDS.   

2.5.2 1996 Archives Search Report  

2.5.2.1 The ASR (USACE 1996) was completed by USACE, Rock Island District 
(CEMVR) in 1996.  The ASR was prepared after reviewing available records, interviews, 
site inspection, analysis and reports that documented the history of the site.  The ASR is 
the source of most of the historical information pertaining to site operations and identifies 
the key areas of focus for the SI.   
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2.5.2.2 The ASR team reviewed all reports, newspaper articles; historical 
documents and reference material pertaining to the use and history of Fort Taylor (see  
Subchapter 2.3).  The ASR team interviewed the park manager, a local historian, and an 
official from USFWS about historic and current practices at Fort Taylor.  A site visit was 
conducted on December 6, 1994.  The team observed ordnance on display in the on-site 
museum as well as ordnance items gathered from on-site into a room closed to the public. 
The items in this room were described as mostly empty cartridge cases, empty cannon 
balls, empty Parrott rifle shells and solid Parrott rifle projectiles.  One fuzed item was 
noted.  One heavily corroded item was identified as potentially being a 3-inch armor 
piercing projectile.  Post Korean War-era cartridge cases on-site were attributed to the 
forts use as a U.S. Navy salvage yard.  Within the concrete casement near Battery 
Osceola, several cannons are exposed.  Along the moat, the ASR team noted a berm, 
described as a “suspected non-ordnance burial area”.  The offshore ordnance area was not 
inspected, but was recommended as a potential FUDS.  It was concluded that the 
Casements were potentially contaminated.  Although placing live rounds in the walls of 
the fort would increase the effect of enemy fire upon the fort, inadvertent placement of 
live rounds cannot be completely discounted.  The Disposal Area was determined to have 
ordnance contamination due to confirmed findings since the closure of the site.  The 
remaining land area (all land not included in the Casements or Disposal Area) was 
determined to be uncontaminated.  There is no evidence chemical warfare materials were 
used at Fort Taylor.  The ASR recommended sampling or monitoring for Hazardous, 
Radiological, and Toxic Waste (HRTW) due to the site’s use as a salvage yard.  

2.5.3 2004 Archives Search Report Supplement  

The ASR Supplement (USACE 2004b) was prepared by CEMVR as a supplement to 
the 1996 ASR.  This ASR Supplement identified and re-evaluated the MRSs and assigned 
a RAC score to each MRS.  The specific data for each MRS are in the Conceptual Site 
Model (CSM) in Appendix B. 

• Casements MRS:  Comprised of one land acre as depicted on Figures 2.1 and 
2.2.  The walls of the original Fort Taylor were filled in with sand and Civil 
War era ordnance items when the fort was renovated in 1898.  The 
Casements MRS consists of the walls of the fort.  The Casements MRS 
received a RAC score of 2; a RAC score of 1 indicates highest risk and a 
RAC score of 5 indicates lowest risk.  Fuzed Civil War-era projectiles have 
been recovered from this MRS.  The ASR Supplement lists the following 
munitions associated with this MRS: Civil War, 10-inch, Smoothbore Shot; 
Civil War, Projectiles, General; Civil War, Projectiles, Smoothbore; and Civil 
War, Shell, Parrott.  

• Disposal Area MRS: Comprised of seven land acres as depicted on Figures 
2.1 and 2.2.  A moat was excavated around the exterior walls of Fort Taylor 
in 1989.  At that time numerous fuzed Civil War-era projectiles were 
recovered and subsequently destroyed by the 66th Explosive Ordnance 
Disposal Detachment.  It is believed these items were originally disposed of 
over the fort walls into the sea that formerly surrounded the fort.  The 
Disposal Area MRS received a RAC score of 3; a RAC score of 1 indicates 
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highest risk and a RAC score of 5 indicates lowest risk.  The ASR 
Supplement lists the following munitions associated with this MRS: Civil 
War, 10-inch, Smoothbore Shot; Civil War, Projectiles, General; Civil War, 
Projectiles, Smoothbore; and Civil War, Shell, Parrott. 

• Range Complex No. 1 MRS: Comprised of 100,361 acres as depicted on 
Figures 2.1 and 2.2.  This MRS consists of 24 land acres and 100,337 tidal 
water acres.  This MRS is a combination of two overlapping artillery ranges 
(Civil War Era Guns sub-range and Modern Artillery sub-range).  The impact 
area is in the Gulf of Mexico and Atlantic Ocean.  No projectile is expected 
to be present within 100 yards of the shoreline.  The Range Complex No. 1 
MRS received a RAC score of 5 (RAC override: Coastal Fort and No DoD 
Action Initiated); a RAC score of 1 indicates highest risk and a RAC score of 
5 indicates lowest risk.  The ASR Supplement lists the following munitions 
associated with this MRS: 12-inch, AP, M1912; 12-inch, AP, M1913; 3-inch, 
HE, M1915; 90mm, HE, M71 and HE-T, M71A1; Civil War, 10-inch, 
Smoothbore Shot; Civil War, Projectiles, General; Civil War, Projectiles, 
Smoothbore; Civil War, Shell, Parrott; and 1.457-inch TP, Subcaliber. 

2.5.4 LIMITED PHASE II ENVIRONMENTAL SITE ASSESSMENT 

The FDEP contracted WRS Infrastructure and Environment, Inc. (WRS) to conduct a 
limited Phase II soil investigation during 2004 on property adjacent to Fort Taylor (WRS, 
2004).  During this investigation, several contaminants were found in soil samples 
collected from this adjacent property.  These contaminants include polychlorinated 
biphenyls (PCBs), lead, chromium, zinc, iron, mercury, and polycyclic aromatic 
hydrocarbons (PAHs).  The detected mercury concentrations in the soil were as high as 
0.34 mg/kg.  During this investigation, some soils were removed off-site as part of the 
remediation of the contaminants.  A copy of the investigation report is in Appendix L.   

2.5.5 OTHER INVESTIGATIONS OR STUDIES 

During the 2nd TPP meeting, held at Fort Taylor on October 7, 2008, information 
on other investigations or studies was discussed by the team.  The following are 
summaries of the additional information. 

• According to the manager of Fort Taylor State Park, Mark Knapke, a doctoral 
candidate conducted a physical survey of the subsurface of the parade ground 
during 2004.  Review of the study, “Rust Never Sleeps” (John V. Cignatta, 
PE, Kennedy-Western University, 2004) did not reveal any data (subsurface 
anomalies, ordnance findings, or similar) pertinent to further understanding 
of munitions issues for the SI.  However, there may be additional data 
compiled during this study by Mr. Cignatta that is relevant to the 
recommendations for further investigatory work at Fort Taylor.  

• In addition, Mr. Knapke mentioned during the 2nd TPP meeting that the moat 
water was investigated for environmental contamination about 10 years ago. 
Details of the report were not immediately available for review.  It is 
possible, according to Mr. Knapke, that mercury and zinc were issues in the 
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moat water.  It is suggested that this report be reviewed prior to beginning the 
recommended RI/FS process. 
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CHAPTER 3 
SI TASKS 

3.1 HISTORICAL RECORD REVIEW 

The existing body of information pertinent to Fort Taylor was thoroughly reviewed 
in advance of the TPP Meeting on November 14, 2007 and summarized to the TPP Team 
as part of the development and concurrence of the selected Technical Approach for the 
site.  Sampling locations and QR planning were the direct result of this review process. 
This information has been augmented with institutional knowledge and additional 
documentation provided by CESAJ or obtained by Parsons during coordination of the 
field effort.   

3.2 TECHNICAL PROJECT PLANNING SUMMARY 

Fort Taylor falls under the purview of CESAJ.  A TPP meeting was facilitated by 
CESAJ on November 14, 2007 and included representatives of CESAJ, USAESCH, 
Parsons, Fort Zachary Taylor Historic State Park, and the Florida Department of 
Environmental Protection (FDEP).  Unanimous TPP Team concurrence with the 
Technical Approach presented in the Final TPP Memorandum issued on January 22, 
2008 was achieved (see Appendix B).  Key TPP facts and decisions are summarized 
below: 

The TPP Team concurred with the Technical Approach (supporting an anticipated 
RI/FS) as presented and refined at the TPP meeting on November 14, 2007 
inclusive of number, type, and location of samples as well as sampling 
methodology and laboratory analyses.   

The TPP Team discussed the possibility that a target range exists toward the 
western side of the site.  According to Harry Smid (Park Services Specialist), the 
range was Civil War era with rounds fired toward the ship channel (north-
northwest). 

The TPP Team agreed not to analyze the samples for potassium because this MC 
is considered an essential nutrient.   

The TPP Team discussed several areas within the casements for possible 
sampling and concurs with the location of three samples within the Casement 
MRS, but agreed to allow flexibility for the SVT to relocate samples or QR paths 
due to unknown physical or natural obstacles or MD findings.   
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The field team would sample in accordance with FDEP for discrete samples, but 
based on the sandy nature of the soils at this site, move sample locations as 
necessary to acquire samples with more organic matter that are more likely to 
hold contaminants.  Sample depths up to 4 inches were approved for this 
endeavor. 

Fort Taylor is an historic site for the State of Florida and as such, all due care was 
taken during sampling and QR to not disturb the site. 

Fort Taylor is within a hurricane-prone area.  Parsons will make every effort to 
complete the field effort prior to June 2008.  The field effort was completed in 
April 2008. 

The TPP Team agreed with the use of the following screening criteria for the 
Screening Level Risk Assessment: to evaluate human health risk in surface soil 
and sediment, the more stringent of the Florida Administrative Code (FAC) 62-
777, Soil Cleanup Target Levels, Direct Exposure Residential and U.S. 
Environmental Protection Agency (USEPA) Region 9 Preliminary Remediation 
Goals (PRGs) for Residential Soils; to evaluate human health risk in surface 
water, the more stringent of FAC 62-777 Groundwater and Surface Water 
Cleanup Target Levels, Freshwater Surface Water Criteria and USEPA Region 9 
PRGs Tap Water; and, to evaluate ecological risk, the Ecological Screening 
Values (ESVs) as presented in the 2005 PSAP.  Between the time of the Final SS-
WP Addendum and this SI Report, the USEPA and Oak Ridge National 
Laboratory released updated screening criteria replacing USEPA Region 9 
criteria.  These updated criteria, USEPA Regional Screening Levels (SLs), are 
used in the SLRA (Chapter 6) in place of the USEPA Region 9 criteria. 

An explanation of the range configuration, including a detailed explanation of the 
range safety area, would be included in the SI Report to address potential 
concerns of the public.  Additionally, the SI Report should emphasize that the 
sample locations are highly biased to finding potential MC contamination and do 
not necessarily reflect the conditions throughout the site. 

Park Services Specialist Harry Smid supplied additional historic information and 
photos concerning Fort Taylor, including the EOD report on the recent (October 
2007) MEC removal and disposal.  This information is located in Appendix L of 
this report. 

The issue of potential contamination from the adjacent BRAC properties was 
discussed at the TPP meeting.  The FDEP would be the agency with the 
knowledge of whom, if anyone may have additional information pertaining to 
previous environmental reports or ongoing investigations at nearby properties. 
Parsons agreed to contact FDEP to pursue this additional information.  

Any findings of an archeological nature or ecological nature would be recorded, 
global positioning system (GPS) points collected and reported to the Park 
Manager. 

3-2 
CHAPTER3_FORTTAYLOR DOC REV  2 
CONTRACT W912DY-04-D-0005, DELIVERY ORDER 0008 10/21/2008 



FINAL 

3.3 NON-MEASUREMENT DATA COLLECTION 

The following sources were consulted for identifying biological and cultural 
resources at Fort Taylor: 

• Topographic Map – U.S. Geological Survey (USGS) 
• Wetlands Online Mapper –NWI, USFWS 
• Threatened and Endangered Species System (TESS) – Endangered Species 

Program, USFWS 
• National Wildlife Refuge System (NWRS) – USFWS 
• Florida Fish and Wildlife Conservation Commission (FWC) 
• Florida Natural Areas Inventory (FNAI) – Monroe County 
• National Register Information System (NRIS) – National Register of Historic 

Places (NRHP), and National Register of Historic Districts (NRHD), National 
Park Service (NPS) 

• List of National Historic Landmarks (NHL) – National Historic Landmarks 
Program, NPS 

• List of National Heritage Areas (NHA) – National Heritage Areas Program, 
NPS 

• Florida State Historic Preservation Office (FL SHPO) – Florida Office of 
Cultural and Historical Programs (OCHP) Florida Master Site File (FMSF) 

• National Oceanic and Atmospheric Administration (NOAA) - Coastal Zone 
Management Program (CZMP) 

• May 1996 ASR Findings for the former Fort Taylor, Key West, Monroe 
County, Florida 

3.4 SITE-SPECIFIC WORK PLAN ADDENDUM 
3.4.1 The SS-WP Addendum (Parsons, 2008b) augments the Programmatic 

Work Plan (PWP) and Programmatic Sampling and Analysis Plan (PSAP), as warranted, 
to present pertinent site-specific information and procedural adjustments that could not be 
readily captured in the programmatic documents or that resulted from TPP Team 
agreements that required modifying the preliminary SI Technical Approach. 

3.4.2 The PWP and PSAP are intended to be umbrella documents that set 
overall programmatic objectives and approaches, whereas the SS-WP Addendum 
provides site-specific details and action plans.  The PWP, PSAP, and SS-WP Addendum 
were taken to the site for reference by the SVT during SI field activities. 

3.4.3 The SS-WP Addendum included the project description, the field 
investigation plan, the sampling and analysis plan, the environmental protection plan, and 
the health and safety plan specific to the Fort Taylor SI.  The field investigation plan 
presented the approved Technical Approach to guide sample documentation of MEC/MD 
as well as collection and analysis for MC to ensure that the results were sufficient to meet 
the project Data Quality Objectives (DQOs).  For Fort Taylor, the three MRSs were 
anticipated to proceed to RI/FS based on historical and recent (October 2007) findings of 
MEC and MD.  Therefore, the field DQOs for QR were attained by default.  QR 
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conducted as part of this SI was focused to refine and focus the MEC field investigation. 
Similarly, the MC DQO was attained by collection of environmental samples in the 
primary target and training areas.  The SS-WP Addendum included a sampling rationale 
for each planned sample location and the latitude and longitude of the planned samples. 
Table 3.1 provides the sampling rationale, updated to include the geographic coordinates 
where the samples were collected. 

3.4.4 The sampling and analysis plan (SAP) discusses procedures for surface 
soil, sediment, and surface water sample acquisition from locations biased toward the 
highest potential for MC contamination; QC and QA for the sampling process; sample 
shipment to an approved, independent laboratory; and analysis of the samples by the 
laboratory.  The environmental protection plan (EPP) evaluates compliance with Army 
Regulation 200-2 by presenting procedures for avoiding, minimizing, and mitigating 
potential impacts to environmental and cultural resources during site field activities.  The 
accident prevention plan (APP) supplements the programmatic accident prevention plan 
with site-specific emergency contact information and directions to the nearest hospital.  

3.4.5 Nine biased and two ambient surface soil samples, for a total of eleven 
surface soil samples, were planned (and collected).  In addition, one biased surface water 
sample and one biased sediment sample was planned (and collected).  

3.5 SITE VISIT ACTIVITIES 

Site visit activities were conducted from April 14 to 16, 2008.  In general, site visit 
activities included QR (including the collection of site observations relevant to MEC/MD 
seen and other DoD related activity), anomaly avoidance, and surface soil, sediment, and 
surface water sampling.  Site visit activities are described in Chapter 3 – Field 
Investigation Plan of the SS-WP Addendum (Parsons, 2008b).  Activities conducted on a 
daily basis are identified in the daily reports.  These reports are included in Appendix D. 

3.6 DEPARTURES FROM PLANNING DOCUMENTS 
3.6.1 Between the time of the Final SS-WP Addendum and this SI Report, the 

USEPA and Oak Ridge National Laboratory released updated screening criteria replacing 
USEPA Region 9 criteria.  These updated criteria, USEPA Regional SLs, are used in the 
SLRA (Chapter 6) in place of the USEPA Region 9 criteria. 

3.6.2 Sample FT-MRS01-SS-02-03 was collected at a depth of 4 inches bgs, 
(instead of 2 inches bgs) to collect a sample with soils more representative of the overall 
site.  This deviation from the PSAP was discussed with and approved by the TPP team at 
the November 2007 TPP meeting.   

3.6.3 Several samples were held on ice until shipment.   

3.6.4 No other departures occurred.  
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S:1mple ID 

FT-MRS0l-SS-02-01 

FT-MRS0l-SS-02-02 

FT - MRS0 l-SS-02-03 

FT - MRS02-SS-02-04 

FT - MRS02-SS-02-05 

FT - MRS03-SS-02-06 

FT - MRS03-SS-02-07 

FT - MRS03-SS-02-08 

FT-MRS02-SW-01 

FT-MRS02-SED-O 1 

FT - MRS02-SS-02-09 

FT- RL-SS-02-10 

FT-RL-SS-02-11 
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Sample Coorditrntes 
Longitude Latitude 

Medi:1 

-81.81041 24.54796 Surface Soil 

-81.81035 24.54747 Surface Soil 

-81.80961 24.54726 Surface Soil 

-81.81078 24.54846 Surface Soil 

-81.81123 24.54821 Srnface Soil 

-81.81131 24.54935 Surface Soil 

-81.81163 24.54768 Surface Soil 

-81.81162 24.54631 Surface Soil 

-81.81045 24.54700 Srnface Water 

-81.81044 24.54700 Sediment 

-81.81043 24.54689 Surface Soil 

-81.80844 24.54700 Surface Soil 

-81.80891 24.54767 Surface Soil 

Table 3.1 
Sampling Rationale 

Fort Taylor, Key West, Monroe County, Florida 

Analysis Historical Use of Munitions in Area 

Explosives, select metals Smooth Bore Ca1111on Balls 
Pauort Rifle Projectiles 

3 inch 
12 inch 
90mm 

37 mm (1.457 inch) 
Blasting Cap 

Explosives, select metals See above. 

Explosives, select metals See above. 

Explosives, select metals See above. 

Explosives, select metals See above. 

Explosives. select metals Smooth Bore Cannon Balls 
Pauott Rifle Projectiles 

3 inch 
12 inch 
90mm 

37 nun (1.457 inch) 
Blasting Cap 

Mine, Submarine 

Explosives, select metals See above. 

Explosives, select metals See above. 

Explosives, select metals Smooth Bore Cannon Balls 
Pru.Tott Rifle Projectiles 

3 inch 
12 inch 
90mm 

37 mm (1.457 inch) 
Blasting Cap 

Explosives, select metals See.above 

Explosives, select metals See above 

Explosives, select metals None 

Explosives, select metals None 
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Biased sample collected within Casements MRS 

Biased sample collected within Casements MRS, adjacent to 10-4" and 1-6"· 
Pa"ott rounds (MEC) 

Biased sample collected within Casements MRS 

Biased sample collected within Disposal Area MRS 

Biased sample collected within Disposal Area MRS 

Biased sample collected within Rang_e Complex No. 1 MRS 

Biased sample collected within Range Complex No. 1 MRS 

Biased sample collected within Range Complex No. 1 MRS 

Sanlple collected within Moat in Disposal Area MRS 

Sample collected within Moat in Disposal Area MRS 

Biased sanlple collected within Disposal Area MRS 

Collected outside MRSs, but within FUDS boundary, to establish ambient 
metals concentrations in surface soil 

Collected outside MRSs, but within FUDS boundary, to establish ambient 
metals concentrations in surface soil 
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CHAPTER 4 
MEC FINDINGS 

4.1 GENERAL INFORMATION 

4.1.1 Based on a preliminary assessment of the FUDS eligible sites within Fort 
Taylor, it was determined that this site potentially had additional MEC and/or MD on the 
surface or directly under the surface.  As a result, QR was conducted.  This chapter 
details the overall DQOs, MEC history, and inspection activities for the three MRSs.   

4.1.2 The primary task of the SI was to assess the presence of MEC, MD, and 
MC contamination.  The field visit to Fort Taylor took place from April 14th to 16th, 
2008.  To assess the presence of MEC and MD, the field team conducted QR within the 
land portion of the FUDS boundaries of the former range for a total of 2.9 miles.  Site QR 
consisted of visual reconnaissance of the site surface to identify indicators of suspect 
areas, including earthen berms, distressed vegetation, stained soil, ground scars or craters, 
target remnants, and visible metallic debris.  The off-shore areas of the Range Complex 
No. 1 MRS were not inspected during this SI. 

4.1.3 QR was primarily conducted along the routes prescribed in the SS-WP 
Addendum (Parsons, 2008b).  The team recorded field observations if debris or unique 
site features or visual indicators were observed, or if a sample was collected. 
Additionally, observations were recorded when there was a change in terrain, when roads 
or other barriers were encountered, or if there had been no variations since the last 
observation (approximately 15 minutes of no change).  Figure 4.1 shows the QR routes 
and observation locations.  The observation location numbers correspond to the photo 
station numbers documented in the photo documentation log (Appendix E).  The QR 
route was not limited to the proposed path depicted in the SS-WP Addendum, but was 
determined in the field by the field team leader (FTL) based on considerations such as 
location, site size and complexity, vegetation, professional judgment, and areas of 
predetermined focus (Parsons, 2005).  Table 4.1 presents the potential MEC and MC 
anticipated to be present at the site based on the ASR and ASR Supplement (USACE 
1996, 2004a).  The MEC CSM and conceptual site exposure model (CSEM) are included 
in Appendix J.  
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Table 4.1 
Chemical Composition of MEC and Potential Munitions Constituents 

F t T I K W t M C tv Fl "d or av1or. ey es .. onroe oun ,. on a 

Munitions Component 

Smooth Bore Shell, Smooth Bore, 
Cannon Ball Cannon Ball 

Shell, Case Shot, 
Cannon Ball 
Shell, Solid Shot, 
Cannon Ball 

PaITott Rifle Shell, PaITott Rifle 
Projectiles Projectile 

Shell, Case Shot, 
Paffott Rifle Projectile 
Shell, Bolt (Solid), 
Paffott Rifle Proiectile 
Shell, 3 inch, HE, 

3 inch M1915 

Shell, 3 inch. TP. Mk 
VII se1ies 
Shell, 12 inch, AP, 

12 inch M1912 seties 

Shell, 12 inch, AP, 
M1913 

Shell, 12 inch, TP, 
M1911 

CHAPTER4 FORTTAYLOR.DOC 
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Case Composition Filler 

Steel Black Powder 
Black Powder, Lead Ball 

Steel Matrix 

Steel NIA 

Steel Black Powder 
Black Powder. Lead Ball 

Steel Matlix 

Steel NIA 

Steel Explosive D 

Steel Sand Filled 

Sted Explosive D 

Steel Explosive D 

Steel Sand Filled 

4-2 

Potential Constituent(s} 

Potassium Nitrate, Sulfer, 
Charcoal, Iron 
Potassium Nitrnte, Sulfer, 
Charcoal, Lead, Iron 

Iron 

Potassium Nitrate, Sulfer, 
Charcoal, Iron 
Potassium Nitrate, Sulfer, 
Charcoal, Lead, Iron 

Iron 
Ammonium Picrate Yellow D, 
Iron 

Iron 
Ammonium Picrate Yellow D, 
Iron 

Ammonium Picrate Yellow D, 
Iron 

Iron 
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Table 4.1 
Chemical Composition of MEC and Potential Munitions Constituents 

Fort Tavlor Key We:st. Monroe Countv. Florida 

Munitions Component Case Composition Filler Potential Constituent(s) 

Potassium Nitrate, Sulfer, 
90mm Shell, 90 mm, TP, M58 Steel Black Powder Charcoal, Iron 

Shell, 90 mm, HE, TNT or Composition B (TNT 2, 4, 6 Trinitrotoluene: Iron; 
M71 Steel andRDX) RDX 

Cartridge, 37mm, 
37 mm (1.457 inch) Practice, M94 Brass and steel Ste.el Iron, Coooer, Zinc 

Mine, Submaiine M3 series TNT 2, 4, 6 Trinitrotoluene 

Aluminum or 
Blasting Cap Non-electtic Copper Mercmy Fulminate Mercmy, Aluminum, Copper 

Sullllllaty of Potential Constituents: 2, 4, 6 Tri.nitrotoulene, Aluminum, Ammonium Picrate Yellow D, Charcoal, Copper, Iron, Lead, 
Mercwy, Potassiwn Nitrate, Sulfer, RDX, Zinc. 
Source: Mwutions constituents info1mation collected from, Mwiitions Items Disposition Actions System (MIDAS) Database and USACE 
Range Operations Repo1ts RO-01. 
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4.1.4 The SVT initiated the QR by driving to predetermined stopping points and 
establishing a “base” from which to conduct the QR on foot.  The QR involved using a 
Schonstedt GA-92XTi magnetometer for safety purposes.  The SVT walked to the 
sampling locations and collected surface soil, sediment, and surface water samples. 
MEC in the form of (27) 4-inch Parrott Rounds, (1) 6-inch Parrott Round, and (7) 5-
inch Cannon Balls were noted within the Casements MRS of Fort Taylor.  Photographs 
of these munitions are provided in the photo-log included in Appendix E (Point_IDs 3, 4, 
and 8).  The locations of these items are depicted on Figure 4.1 (Point_IDs 3, 4, and 8). 
Due to their designation as State of Florida historic artifacts, these munitions were not 
removed or detonated.  These items are located within rooms closed to public access. 
The SVT noted that additional munitions are likely buried in these areas.  Additional 
munitions and cannons used as fill to fortify the fort walls are on display within this 
MRS.  No MEC or MD were found within the Disposal Area MRS or the Range 
Complex No. 1 MRS.  No target structures, craters, stressed vegetation, or other visual 
indicators were noted.  Table 4.2 summarizes the findings for Fort Taylor. 

4-inch and 6-inch Parrott Rounds within Casements MRS. 
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Table 4.2 
Summary of Qualitative Reconnaissance Observations 

Fort Taylor, Key West, Monroe County, Florida 

Munitions-
MRS MEC Munitions Debris Related Features 

(27) four-inch 
Parrott Rounds; Cam1011s used as 

Casements MRS 
(1) six-inch 

None 
fill within fo1t 

Parrott Round; walls are on 
(7) five-inch display 

Cannon Balls. 

Disposal Area 
None None None 

MRS 

Range Complex 
None None None 

No.1 MRS 

4.1.5 Nine biased surface soil samples were collected in areas believed to be 
most likely impacted by disposal or munitions-related training activities. Two ambient 
surface soil samples were collected in areas believed to be least likely impacted by 
training activities, to represent ambient site conditions. One biased surface water sample 
and one biased sediment sample was collected from the moat within the Disposal Area 
MRS. Sample locations are shown on Figure 5.1. Sampling results are presented in 
Chapter 5. 

4.2 DATA QUALITY OBJECTIVES 

4.2.1 Introduction 

4.2.1.1 DQOs are qualitative and quantitative statements that clarify study 
objectives and specify the type and quality of the data necessaiy to suppo1i decisions. 
The development of DQOs for a specific site takes into account factors that determine 
whether the quality and quantity of data are adequate for project needs, such as data 
collection, uses, types, and needs. While developing these DQOs in accordance with the 
process presented in Chapter 3, paragraph 3.1.2 of the PWP (Parsons, 2005), Parsons 
followed the Guidance on Systematic Planning Using the Data Quality Objectives 
Process, EPA QA/G-4, EPA/240/B-06/001 (USEPA, 2006). 

4.2.1.2 The goal of the TPP process is to achieve stakeholder, US.ACE, and 
applicable state and federal regulato1y concmTence with the DQOs for a given site. The 
TPP Team approved the Fort Taylor DQOs at the TPP meeting on November 14, 2007. 
Appendix B presents TPP documentation. Tables 4.3 through 4.6 present the DQO 
worksheets. All the DQOs for the MRSs have been met. 

4.2.1.3 As stated in Subchapter 1.2, Pai·agraph 1.2.4 of this SI Repo1t, data must 
be sufficient to do the following: 1) dete1mine the potential need for a removal action; 2) 

CHAPTER4 FORTTAYLORDOC 
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enable HRS scoring by USEPA; 3) characterize the release for initiation of RI/FS, if 
necessary; and 4) complete the MRSPP.   

4.2.1.4 DQOs cover four project objectives that SI data must satisfy: 1) evaluate 
potential presence of MEC; 2) evaluate potential presence of MC; 3) collect data needed 
to complete MRSPP scoring sheets; and 4) collect information for HRS scoring.   

4.2.2 Munitions and Explosives of Concern DQO 

The MEC DQO was achieved by evaluating potential presence of MEC at Fort 
Taylor.  The QR team searched for visual evidence of MEC/MD including non-direct 
evidence of range activity such as the visual indicators listed in paragraph 4.1.2.  MEC in 
the form of (27) 4-inch Parrott Rounds, (1) 6-inch Parrott Round, and (7) 5-inch 
Cannon Balls were noted within the Casements MRS of Fort Taylor.  Photographs of 
these munitions are provided in the photo-log included in Appendix E (Point_IDs 3, 4, 
and 8).  The locations of these items are depicted on Figure 4.1 (Point_IDs 3, 4, and 8). 
Due to their designation as State of Florida historic artifacts, these munitions were not 
removed or detonated.  These items are located within rooms closed to public access. 
Additional munitions and cannons used as fill to fortify the fort walls are on display 
within this MRS.  No MEC or MD were found within the Disposal Area MRS or the 
Range Complex No. 1 MRS.  No target structures, craters, stressed vegetation, or other 
visual indicators were noted.  Appendix D contains the field notes detailing the specific 
observations by the SVT.  Appendix E contains photograph documentation of 
observations made by the SVT. 

4.2.3 Munitions Constituents DQO 

The MC DQO was achieved by evaluating potential presence of MC on Fort Taylor. 
Explosives and indicator metals identified in the SS-WP Addendum were analyzed as 
agreed in the TPP Meeting on November 14, 2007.  A summary of the MC known to 
occur in the MEC known or suspected used or disposed of at Fort Taylor is provided in 
Table 4.1.  Chapter 5 presents the MC sampling results.   

4.2.4 Munitions Response Site Prioritization Protocol DQO 
The MRSPP DQO was achieved by obtaining sufficient information to complete the 

MRSPP scoring sheets.  Specific input data were collected, and the three modules for the 
MRSPP were populated as part of the SI.  The scoring sheets for the MRSPP are included 
in Appendix K. 

4.2.5 Hazard Ranking System DQO 

The HRS DQO was achieved by including information in the SI report necessary for 
the USEPA to populate the HRS score sheets.  Source documents for the HRS 
information include the INPR, ASR, and ASR Supplement documents, as well as the MC 
sampling results reported in Chapter 5 and information from local and state agencies 
regarding population, groundwater well users, and drinking water well use. 
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4.3 MRS 01 – CASEMENTS MRS 

4.3.1 Historical MEC Information 

The Casements MRS consists of a total of 1 land acre.  This MRS consists primarily 
of the walls of Fort Taylor.  The walls of Fort Taylor were filled-in with sand and Civil 
War-era ordnance during renovations in 1898.  During the Spanish-American War, two 
batteries, Battery Osceola and Battery Adair, were constructed.  These batteries were 
active during WWI and WWII.  Based on the ASR (USACE 1996) and ASR Supplement 
(USACE 2004), the munitions known or suspected to have been disposed of or used 
within the Casements MRS are 12-inch, AP, M1912; 12-inch, AP, M1913; 3-inch, HE, 
M1915; 90mm, HE, M71 and HE-T, M71A1; Civil War, 10-inch, Smoothbore Shot; 
Civil War, Projectiles, General; Civil War, Projectiles, Smoothbore; Civil War, Shell, 
Parrott; and 1.457-inch TP, Subcaliber.  Table 4.1 lists the fillers and constituents 
associated with the munitions disposed of at the Casements MRS to provide a more 
complete picture of the potential contamination on site.  MEC, in the form of a fuzed 
projectile, and MD were noted in rooms closed to the public during the 1994 ASR site 
visit.   

4.3.2 Inspection Activities 

The SI effort for Fort Taylor was conducted from April 14th to April 16th, 2008. 
Three biased surface soil samples were collected from this MRS.  Three field team 
members completed QR around sample locations and within the fort.  MEC in the form 
of (27) 4-inch Parrott Rounds, (1) 6-inch Parrott Round, and (7) 5-inch Cannon Balls 
were noted within the Casements MRS of Fort Taylor.  Photographs of these munitions 
are provided in the photo-log included in Appendix E (Point_IDs 3, 4, and 8).  The 
locations of these items and the completed QR path are depicted on Figure 4.1 (Point_IDs 
3, 4, and 8).  These items are located within rooms closed to public access.  These 
munitions were not removed or destroyed due to their protection as historical artifacts. 
The SVT noted additional rounds likely remain buried under sand within the fort wall. 
Additional munitions and cannons used as fill to fortify the fort walls are on display 
within this MRS.  The sample locations are shown on Figure 5.1.  

4.4 MRS 02 – DISPOSAL AREA MRS 

4.4.1 Historical MEC Information 

The Disposal Area MRS includes the moat and 7 land acres adjacent to the fort. 
During fort renovations in the late 1800’s, munitions were disposed of over the fort walls 
into the sea that formerly surrounded the fort.  The sea surrounding the fort was filled 
with fill from the adjacent shipping channel in between 1947 and 1965.  The moat was 
excavated in 1989.  During the excavation of the moat in 1989, several fuzed Civil War-
era projectiles were found and destroyed.  A fuzed 3-inch Parrott Rifle projectile was 
recovered from the visitor walking trail located near the moat within the Disposal Area 
MRS on October 23, 2007; the incident report is included in Appendix L.  As noted by 
the ASR inspection team, a berm is located to the south of the trail and moat, which is 
believed to be composed of the soils excavated from the moat; as a result, additional 
munitions may be located within this berm.  Neither MEC nor MD were found in this 
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MRS during the 1994 ASR site visit.  Based on the ASR (USACE 1996) and ASR 
Supplement (USACE 2004), the munitions known or suspected to have been disposed of 
or used within the Disposal Area MRS are 12-inch, AP, M1912; 12-inch, AP, M1913; 3-
inch, HE, M1915; 90mm, HE, M71 and HE-T, M71A1; Civil War, 10-inch, Smoothbore 
Shot; Civil War, Projectiles, General; Civil War, Projectiles, Smoothbore; Civil War, 
Shell, Parrott; and 1.457-inch TP, Subcaliber.  Table 4.1 lists the fillers and constituents 
associated with the munitions used or disposed of at the Disposal Area MRS to provide a 
more complete picture of the potential contamination on site.   

4.4.2 Inspection Activities 

The SI effort for Fort Taylor was conducted from April 14th to April 16th, 2008. 
Three biased surface soil samples were collected from this MRS.  One surface water 
sample and one sediment sample was collected from the moat.  Three field team 
members completed QR around sample locations and within the fort.  No MEC or MD 
were found within this MRS during the 2008 SI field visit.  No target structures, craters, 
stressed vegetation, or other visual indicators were noted.  Figure 4.1 illustrates the 
completed QR path as well as observation locations.  Appendix E contains photo 
documentation of the range.  The sample locations are shown on Figure 5.1.  

4.5 MRS 03 – RANGE COMPLEX NO. 1 MRS 

4.5.1 Historical MEC Information 

The Range Complex No. 1 MRS of 24 land acres and 100,337 tidal water acres. 
This MRS is a combination of two overlapping artillery ranges (Civil War Era Guns and 
Modern Artillery).  During the Spanish-American War, two batteries, Battery Osceola 
and Battery Adair, were constructed.  These batteries were active during WWI and 
WWII.  The artillery firing points of this MRS are located within Fort Taylor.  The 
impact area is within the Gulf of Mexico and Atlantic Ocean.  Based on the ASR 
(USACE 1996) and ASR Supplement (USACE 2004), the munitions known or suspected 
to have been used within the Range Complex No. 1 MRS are 12-inch, AP, M1912; 12-
inch, AP, M1913; 3-inch, HE, M1915; 90mm, HE, M71 and HE-T, M71A1; Civil War, 
10-inch, Smoothbore Shot; Civil War, Projectiles, General; Civil War, Projectiles, 
Smoothbore; Civil War, Shell, Parrott; 1.457-inch TP, Subcaliber; and Mine, Submarine. 
Neither MEC nor MD were found in this MRS during the 1994 ASR site visit.  A fuzed 
3-inch Parrott Rifle projectile was recovered from the visitor walking trail located near 
the moat within the Disposal Area MRS (which overlaps with the Range Complex No. 1 
MRS) in 2007; for the purposes of this SI, this item is associated and evaluated with the 
Disposal Area MRS.  Table 4.1 lists the fillers and constituents associated with the 
munitions used or disposed of at the Range Complex No. 1 MRS to provide a more 
complete picture of the potential contamination on site.   

4.5.2 Inspection Activities 

The SI effort for Fort Taylor was conducted from April 14th to April 16th, 2008. 
Three biased surface soil samples were collected from this MRS.  Three field team 
members completed QR around sample locations and within the fort.  No MEC or MD 
were found within this MRS during the 2008 SI field visit.  No target structures, craters, 
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stressed vegetation, or other visual indicators were noted.  Figure 4.1 illustrates the 
completed QR path as well as observation locations.  Appendix E contains photo 
documentation of the range.  The sample locations are shown on Figure 5.1.  
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TABLE4.3 
MEC DATA QUALITY OBJECTIVE WORKSHEET 

SITE: Fort Taylor, Key West, Florida 
PROJECT: MMRP Site Inspection / FUDS Proiect No. I04FL022701 
DOO STATEMENT NUMBER: 1 of 4 
DQOElement 
Number * 

DQO Element Description· 

Intended Data Use(s): 
1 Project Objective(s) Satisfied 

Intended Need Requirements: 
2 Data User Perspective(s) 
3 Contaminant or Characteristic of 

Interest 
4 Media of Interest 
5 Required Locations or Areas 

6 Number of Samples Required 

7 Reference Concentration of 
Interest or Other Perfo1mance 
Criteria 

Appropriate Samplin2 and Analysis Methods: 
8 Sampling Method 

9 Analytical Method 

• Refer to EM 200-1-2, Paragraph 4.2.1 
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Site-Specific DQO Statement 

Evaluate presence/lack thereof of 
MEC 

Risk, Remedy 
MEC, MD 

NIA 
Casements MRS, Disposal Area 
MRS, Range Complex No. I MRS 
QR path (total length) to be 
detennined 
Any indication of residual 
MEC/MD will be evaluated. Based 
on the indications of type, degree 
and quantity ofMEC/MD a 
recommendation will be made 
regarding subsequent actions at the 
site. If the presence ofMEC is 
confnmed or physical evidence of a 
potential explosive hazard is 
identified, a RI/FS may be 
recommended. If there are no 
anomalies detected and a potential 
explosive hazard is not identified, 
an NDAI recommendation may be 
waiTanted. 

Qualitative Reconnaissance with 
magnetometer (Schonstedt GA 92 
XTi) 
N /A 

REV. 2 
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TABLE 4.4 
MC DATA QUALITY OBJECTIVE WORKSHEET 

SITE: Fort Tavlor, Key West, Florida 
PROJECT: MMRP Site Inspection / FUDS Proiect No. I04FL022701 
DQO STATEMENT NUMBER: 2 of 4 
DQO DQO Element Description * 

Element 
;, 

Number 
Intended Data Use(s): 
I Project Objective(s) Satisfie.d 
Intended Need Requirements: 
2 Data User Perspective(s) 

3 Contaminant or Characteristic of 
Interest 

4 Media of Interest 
5 Re-quired Sampling Locations or 

Areas and Depths 

6 Number of Samples Required 

7 Reference Concentration of Interest 
or Other Pe1fonnance Criteria 

Aooropriate Samplin2 and Analysis Methods: 
8 Sampling Method 

9 Analytical Method 

• Refer to EM 200-1-2, Paragraph 4.2, 1 
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Site-Specific DQO Statement 

Evaluate presence/lack thereof of MC 

Risk, Remedy 

See Table 4.1 

Surface Soil, Surface Water, Sediment 
As detemlined by the Project Team. 
Biased locations based on locations of 
the various areas of concern. Depth is 0 
to 4 inches for surface soil. 
9 biased and 2 ambient surface soil 
samples. I surface water and 1 sediment 
paired sample. Associated QA/QC 
salJlDles, 
Soil/Sediment: the more stringent of 
F AC 62-777 Soil Cleanup Target Levels 
and USEPA Region 9 PRGs Residential 
Soil. Smface Water: USEPA Region 9 
PRGs Tap Water andFAC 62-777 
Groundwater and Smface Water Cleanup 
Target Levels, Freshwater Surface Water 
Criteria, Ecological Scree1ling Values as 
listed in 2005 PSAP. 

Discrete samples in accordance with the 
FDEP and TPP Team concun ence 
Selected Metals (SW6020, SW6010B, 
SW7471A): Total Explosives 
(SW8321A) 
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TABLE 4.5 
MRSPP DATA QUALITY OBJECTIVE WORKSHEET 

Site: Fort Taylor 
Project: MMRP Site Inspection/ FUDS No. I04FL022701 
DQO Statement Number: 3 of 4 

Module Table# Table Desrrintion 

~ 
1 Munitions Type 

::i:: 2 Source of Hazard 
~ -= 3 Location of Munitions 0 
.: 
t-: 4 Ease of Access :, 
e: .. 
~ 

Stanis of Property 

-e 6 Population Densitv 
to: 

~ 7 Population Near Hazard = <II -~ 8 Types of Activities/Structures V, 
0 
C. 9 Ecological and/or Cultural Resomces 
~ 

10 Detennin.ing the EHE 

,_ 11 CWM Configw-ation 
~ 
s.-.. 12 Sources ofCWM 

~~ 13 Location of CWM -~ u ._ ._, 
~ = 14 Ease of Access 
eo: 0 
~ ·-= 15 Status of Property !': 
<II :, 

"" e: 16 Population Density ~ .. 
c,sr-l 
s~ 17 Population Near Hazard 
-; t-: 

N 
18 Tvoes of Activities/Stmctnres CJ !': ·e ::c 

<II 19 Ecological and/or Cultural Resources .Cl 
u 

20 Detemuning the CHE 
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CON1RACTW912DY-04-D-OOOS, DELIVERY ORDER 0008 

Known Current 
Data Data Gao 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Data Source 

Historical Records/Findings 

Historical Maps 

Historical or Field Findings 

Field Findings 

Historical Records 

U.S. Census Bureau 

Field Findings 

Regional Zoning 

State Historic Preservation Office 

Scores from Tables 1 through 9 

Historical Records/Findings 

Historical Records/Findings 

Historical or Field Findings 

Field Findings 

Historical Records 

U.S. Census Bureau 

Field Findings 

Regional Zoning 

State Historic Preservation Office 

Scores from Tables 11 thrnugh 19 
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TABLE4.5 
MRSPP DATA QUALITY OBJECTIVE WORKSHEET 

Site: Fort Taylor 
Project: MMRP Site Inspection / FUDS No. I04FL022701 
DQO Statement Number: 3 of 4 

Module Table# Table Descriotion 

= 21 Grom1dwater Data 
:§ 

22 Smface Water - Human Endpoint ell 
= 
ell 23 Sediment - Human Endpoint .. 
i;.'JGi' 

24 Smface Water - Ecological Endpoint ][ 25 Sediment - Ecological Endpoint ell 
::c 
t 26 Surface Soil 
'; 

27 Supplemental Contaminant Hazard Factor ~ 

:c 
28 Determining the HHE 

29 MRS Priority 

A MRS Background Info1mation 
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Known Current 
Data Data Gao 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Data Source 

NIA 

Smface Water Sampling Results 

Sediment Sampling Results 

Surface Water Sampling Results 

Sedin1ent Sampling Results 

Surface Soil Sampling Results 

All MC Sampling Results 

Scores from Tables 21 throu21J.27 

Scores from Tables 10, 20, and 28 

DoD Databases 
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TABLE 4.6 
HRS DATA QUALITY OBJECTIVE WORKSHEET 

Site: Fort Taylor 

P1·oject: MMRP Site Inspection / FlJDS No. I04FL022701 
DQO Statement Numbel': 4 of 4 

Known CUl'l'l'Dt 
Data Description 

Source Type 
Estimated Volwne or Area 

Hazardous Substance 
Groundwater Sample Concentration 

Groundwater Use 
Surface Water Sample Concentration 

Snrlace Water Pathways 
Soil Sample Concentration 

Soil Pathways 

Sensitive Environments 

Attractiveness/ Accessibilitv 
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Data Data Ga1> 
X 

X 
X 

X 
X 
X 

X 
X 

X 

X 

X 
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Data Soul'ce 
Historical Records/Findings 

Field Findings 
Constituents of Suspected Munitions 

N/A 
Well Records/Municipal Data 

Sample Results 
Field Fi11din2s 
Sample Results 

Municipal Data 

State Historic Preservation Office, US 
Fish and Wildlife Service, various 

government agencies 

Field Findings/Land Use Records 
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CHAPTER 5 
MIGRATION/EXPOSURE PATHWAYS AND RECEPTORS 

5.1 INTRODUCTION 
5.1.1 This chapter of the SI report evaluates the potential for release of MC to 

the environment based on site-specific conditions.  It is necessary to evaluate site-specific 
conditions and land use to evaluate risks posed to potential receptors under current and 
future land use scenarios for each MRS.  This chapter of the SI report evaluates exposure 
pathways for groundwater, surface water, soil, and air.  The CSEM for Fort Taylor 
(Appendix J) summarizes which potential receptor exposure pathways are (or may be) 
complete and which are (and are likely to remain) incomplete for the MRS.  An exposure 
pathway is not considered to be complete unless all four of the following elements are 
present (USEPA, 1989).  An example regarding a hypothetical groundwater exposure 
pathway is included. 

• A source of contamination.  For example, a site has known MEC from which 
MC have leached and contaminated surface soil. 

• An environmental transport and/or exposure medium.  In the example, the 
MC in soil is mobile and can contaminate groundwater.  

• A point of exposure at which the contaminant can interact with a receptor.  A 
drinking water well drawing from the contaminated aquifer is at the site.  

• A receptor and a likely route of exposure at the exposure point.  An on-site 
resident uses groundwater as a source of drinking water. 

5.1.2  In the hypothetical example of the resident, all four factors are present and, 
therefore, the groundwater exposure pathway is complete.  If any single factor was not 
present (for example, MC was not present in soil, or the resident used drinking water 
from another source), the pathway would be incomplete. 
5.2 GENERAL INFORMATION 
5.2.1 Regional Geologic Setting 

5.2.1.1  The information regarding the geology and soils associated with Fort Taylor 
was obtained from the 1996 ASR (USACE 1996).  Fort Taylor is located in the Florida 
Keys.  The Florida Keys is a narrow chain of small islands extending from Solider Key 
on the north to Key West on the south and west, a total distance of about 150 miles.  The 
Keys are located at the southern tip of the Florida peninsula.  The greater part of the Keys 
is low-lying, projecting two to four feet above high tide.  The highest point is Windley 
Key, which reaches an elevation of 18 feet.  The surfaces of most of the Keys are flat and 
of about the same elevation throughout their extent.  Offshore dredging operations that 
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involve making new land and converting mangrove areas into habitable sites are 
numerous. 

5.2.1.2  Like the southern part of the mainland, the bedrock is limestone.  The bedrock 
of the lower Keys began as an underwater east-west mound of unstable oolite.  As it grew 
higher by the addition of more ooids, the mound gradually became broader to the south as 
well as the north and eventually covered the underlying corals.  Tidal currents cut 
channels in the unstable oolite at right angles to the long direction of the mound.  When 
the sea level lowered during glacial times, the exposed oolitic material hardened.  The 
subsequent rise in sea level enabled the ocean waves to attach the mound.  These waves 
concentrated on the old tidal channels originally formed while the mound was composed 
of loose ooids and eventually formed narrow channels that today separate the lower keys 
from each other.  

5.2.1.3  The ASR Supplement classifies the soil as “sand/gravel sand” (USACE 
2004b).  This was confirmed during the 2008 SI field visit. 
5.2.2 Regional Hydrogeologic Setting 

The principal geologic unit of the Lower Keys is Miami Limestone.  Small, shallow 
freshwater to slightly brackish groundwater lenses occur on Key West (Halley, et. al. 
1997).  Fort Taylor is located on the southwestern tip of Key West, where saltwater 
intrusion occurs to the exclusion of fresh groundwater.  As freshwater sources on the 
Keys are ephemeral and insufficient in volume, all potable drinking water on Key West is 
provided by the Florida Keys Aqueduct Authority (FKAA), as described in Sub-chapter 
5.2.3.   

5.2.3 Regional Groundwater Use 
No groundwater wells are registered within a four mile radius of Fort Taylor (Banks 

Information Solutions 2008; see Appendix L).  All potable drinking water on Key West is 
provided by the FKAA via a 130-mile pipeline from a well field tapping the Biscayne 
aquifer on the mainland of Florida.  
5.2.4 Regional Hydrologic Setting 

5.2.4.1  Intertidal marine flats border both sides of the Florida Keys.  These are 
shallow water areas, barely covered at low tide, which gradually slope into the deeper 
water of the surrounding platform.  The site is bordered by the waters of the Gulf of 
Mexico and the Atlantic Ocean.  According to the 1996 ASR, there are no streams on 
site.  Surface drainage is toward the ocean and to a moat surrounding the casement 
(USACE 1996).  The USFWS Wetlands Online Mapper through the NWI, was used to 
identify wetlands within the Fort Taylor site.  These wetland areas are shown in Figure 
5.2.  There are no known, land-based wetlands on site.  The two main wetland types 
located within the offshore areas of the site are:  

• E1UBL – Estuarine, subtidal, unconsolidated bottom, subtidal 
• M2USM – Marine, intertidal, unconsolidated shore, irregularly exposed 

5.2.4.2  Other wetlands not identified in the USFWS Wetland Online Mapper may be 
on the site. 
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5.2.5 Regional Sensitive Ecological Resources 
5.2.5.1  The Fort Taylor site is not within a national wildlife refuge, national park, or 

county park.  However, the entire site is considered the Fort Zachary Taylor Historic 
State Park and is a National Historic Landmark.  However, according to NOAA CZMP, 
Fort Taylor is located within a coastal zone management area and the surrounding open 
waters are considered a marine protected area (MPA).  The state of Florida supports 114 
federally-listed threatened and endangered (T&E) species consisting of 59 animals and 
55 plants.  According to FNAI and USFWS, 24 of these federally listed species are 
known to exist in Monroe County.  However, due to site ecological conditions and the 
required habitat for these species, only nine of these species may potentially occur within 
the FUDS boundary.  These nine species are the piping plover (Charadrius melodus), 
roseate tern (Sterna dougallii), Key Largo woodrat (Neotoma floridana smallii), Key deer 
(Odocoileus virginianus clavium), Key rice rat (Oryzomys palustris), Key Largo cotton 
mouse (Peromyscus gossypinus), stock island tree snail (Orthalicus reses reses), Garber’s 
spurge (Chamaesyce garberi), and tree cactus (Pilosocereus robinii).  Although multiple 
sea turtles and two corals are listed in Monroe County, these species are not included here 
because although the MRS boundaries extend into the open water, only the land portions 
of the FUDS are evaluated during the SI.  These T&E species potentially occurring on 
site are shown in Table 5.1.  The SVT did not observe individuals of these species during 
the 2008 site visit. 

5.2.5.2  Based on the above information and a review of the Army Checklist for 
Important Ecological Places (USACE, 2006), the Fort Taylor FUDS is an important 
ecological place due to the presence of habitat for T&E species, and the inclusion of the 
site in a Coastal Zone Management area.  Therefore, ecological receptors are potential 
receptors for exposure pathways at this site. 
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Piping Plover 

Roseate T em 

Key Largo Woodrat 
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Table 5.1 
State and Federall -Listed Threatened and Endan ered S ecies Potentiall Located Within Fort Ta lor Monroe Coun Florida 

Scientific Name 

Charadrius 
melodus 

Sterna dougallii 

Neotoma jloridana 
smalli 

Federal 
Status 

Threatened 

Threatened 

Endangered 

State Status 

Threatened 

Threatened 

Endangered 

Preferred Habitat 

Sandy upper beaches, especially where scattered grass tufts 
are present, and sparsely vegetated shores and islands of 
shallow lakes, ponds, rivers, and impoundments. Nests 
may also be built on sandy open flats among shells or 

cobble behind foredunes. Breeds mainly on gently sloping 
foreduues and blow-out areas behind primruy dunes of 

sandy coastal beaches. 

(http://www.uatureserve.org/explorer/servlet/N atureSe1v e) 

Seacoasts, bays, estuaries. In N01th America, forages 
offshore and roosts in flocks near tidal inlets late July to 

mid-September. Nests on islands on sandy beaches, open 
bru·e ground, grassy areas; on Atlantic coast of No1t h 

America, usually under or adjacent to objects that provide 
cover or shelter (including a1tificial sites such as tires 
placed on shores); primarily on small islands, often 

(exclusively in the n01theastern U.S.) with coll11Ilon tern. 
In Puerto Rico, in more open areas; even on gravel roofs in 

the Florida Keys. 

(http://www.naturese1ve.org/explorer/se1v let/N atureSe1ve) 

Mature, undisturbed subtropical hardwood (hammock) 
forest. Optimal habitat: dominant trees must be at least 25-
30 cm in diruneter; rat abundance increases with hammock 
maturity. Builds and nests within a lru·ge stick house on the 

ground; houses may remain in use for many years and 
often are built around a stump, log, boulder, or other 

similar object; may occupy old buildings. 

(http://www.naturese1ve.org/explorer/servlet/NatureSe1ve) 
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Table 5.1 
State and Federall -Listed Threatened and Endan ered S ecies Potentiall Located Within Fort Ta lor, Monroe County, Florida 

Common Name 

Key Deer 

Key Rice Rat 

.::~, I,._~ • •• j . •'- . 
-:; -~ ~~, . ,: 1 _,_; 
J.~, -r_~ ~~\-... " --- . -

Key Largo Cotton Deennouse 
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Scientific Name 

Odocoileus 
virginianus 

clavium 

Federal 
Status 

Endangered 

01yzomys palustris Endangered 

Peromyscus 
gossypinus 

Endangered 

State Status 

Endangered 

Endangered 

Endangered 

Preferred Habitat 

Islands with fresh water; prefers pinelands, then hardwood 
hammocks and mangroves. Uses grassy areas 

(subdivisions, roadsides) for feeding. May move to 
adjacent islands during wet weather, returning in chy 

periods to islands having fresh water. 

(http://www.natureserve.org/ explorer/servlet/N atureServe) 

Areas containing contiguous mangrove swamps, salt marsh 
flats, and buttonwood transition vegetation. Principally salt 
marshes where grassy areas with scattered shrnbs and trees 

exist. Upland saltw01i swales are prime foraging areas. 
Less frequently occurs in freshwater marsh with extensive 
emergent vegetation; freshwater occmTences (e.g. , Cudjoe 
Key) may be transit01y. May be physiologically restricted 

from the Upper Keys by higher salinities there. Not in 
habitat that are exclusively mangrove. 

Shredded grass nests are typically placed in grassy 
hummocks of DISTICHILIS and SPOROBOLUS in areas 

with scattered shrubs and trees ( e.g., buttonwood, 
mangroves). Occasionally, nests composed of flotsam are 

placed in mangroves. 

(http://www.natmeserve.org/ explorer/se1v let/NatureSe1ve) 

Mature tropical hardwood hammock, hunks of dotninant 
trees with diameter of 10 inches or more; more mice in 

more mature hammocks. Nests in burrows, ti·ee hollows, 
crevices in limestone rock, and in or under logs. 

(http://www.naturese1ve.org/explorer/servlet/NatureSe1ve) 
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Common Name 

Stock Island Tree Snail 

Garber 's Spurge 

Tree Cactus 
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Table 5.1 
State and Federall -Listed Threatened and Endan ered S ecies Potentiall Located Within Fort Ta lor, Monroe County, Florida 

Scientific Name 

Orthalicus reses 
reses 

Chamaesyce 
garberi 

Pilosocereus 
robinii 

Federal 
Status 

Threatened 

Threatened 

Endangered 

State Status 

Endangered 

Endangered 

Endangered 

Preferred Habitat 

Ten estrial, Inhabit a wide variety of hammock trees, 
feeding on the lichens, ftmgi, and algae growing on the 

limbs and leaves. 

(http://www.natureserve.org/explorer/servlet/NatureServe) 

D1y , sandy soil in ecotones between hammocks and 
pinelands or coastal hammocks and sea-oats dtmes. 

(http://www.naturese1ve.org/explorer/se1v let/N atureSe1ve) 

Tropical hardwood hammocks occurring on limestone. 
Also in cactus hammock/thorn scrub habitats and in sandy 
soils in thickets just above high tide levels. Soils typically 
consist of a layer of partially decomposed organic material 

over a limestone substrate. 

(http://www.11aturese1ve.org/explorer/se1v let/N atureSe1v e) 
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5.2.6 Sample Locations/Methods 
5.2.6.1  The field effort for Fort Taylor was completed from April 14th to April 16th, 

2008.  The field effort included both MC sampling and QR.  No intrusive MEC 
investigations, explosives handling, or MEC detonations were conducted in conjunction 
with this field effort.  Extensive QR of the parcels was not performed beyond a visual 
assessment to further evaluate the condition of the site.  Preliminary QR routes were 
identified by the TPP Team with the understanding that the SVT could determine 
alternate routes to accommodate conditions on the ground. 

5.2.6.2  Eleven surface soil samples (and associated QA/QC samples) were collected 
from Fort Taylor (Figure 5.1).  Nine of the eleven surface soil sample locations were 
selected to represent areas with the highest likelihood for the presence of MEC or MC 
contamination.  The remaining two surface soil sample locations were selected to 
represent areas with the lowest likelihood for the presence of MEC or MC contamination 
to estimate ambient metals concentrations on-site.  Two field duplicate and QA/QC soil 
samples were also collected.  Soil samples were collected from 0 to 2-inches bgs (with 
the exception of FT-MRS01-SS-02-03, discussed below in subparagraph 5.3.4.4) with 
vegetative cover being removed prior to sample collection.   

5.2.6.3  One biased surface water sample and one biased sediment sample was 
collected within the Disposal Area MRS in a location selected to represent the highest 
likelihood for the presence of MEC or MC contamination (Figure 5.1).  One field 
duplicate and QA/QC surface water sample and one field duplicate and QA/QC sediment 
sample was collected.  Neither ambient surface water samples nor ambient sediment 
samples were collected due to the lack of surface water and sediment sources outside the 
MRSs, but within the FUDS.  Groundwater samples were not collected; there are no 
drinking water wells on site.  There is one reported monitor well behind the maintenance 
shop at Fort Taylor.  This monitor well was installed during the BRAC investigation. 

5.2.6.4  Sample locations were guided by the preliminary sample locations identified 
before the SI team arrived on site and were approved by the unexploded ordnance (UXO) 
technician prior to final location selection and sample collection.  For safety reasons, the 
UXO technician used a Schonstedt magnetometer prior to final location selection and 
collection of the samples.  Discrete samples were collected at the request of FDEP and in 
accordance with the SS-WP Addendum.  GPS coordinates for each sample location were 
recorded for later reference. 

5.2.6.5  The collected samples were packaged and shipped to TestAmerica (formerly 
Severn Trent Laboratories), in Arvada, Colorado for analysis.  All samples were analyzed 
for indicator metals (Methods SW6010B, SW6020, 7470A/7471A) and explosives 
(Method SW8321A).  Sample results are presented in Tables 5.2 (surface water), 5.3 
(sediment), and 5.4 (surface soil).  

5.2.6.6  With the exception of the departures discussed in Sub-chapter 3.6, the sample 
collection procedures presented in the Sampling and Analysis Plan (USACE, 2005), the 
Parsons Final PSAP Addendum (Parsons, 2006), the PWP (Parsons, 2005), and the Fort 
Taylor SS-WP Addendum (Parsons 2008b) were followed. 
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Table 5.2 
Summary of Validated Analytical Results for Fort Taylor MMRP Water Samples 

C ll t d . A il 2008 0 ec e ID ,Dr 

SAMPLEID: 
DATE SAMPLED: 
LAB SAMPLE ID: 

Exvlosives - SW8321A 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene (TNT) 
2,4-Dinitrotoluene 
2, 6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2, 6-dinitrotoluene 
4-Nitrotoluene 
Hexahvdro-l ,3,5-trinitro-1,3,5-triazine (RDX) 
Methvl-2,4,6-trinitroohenvlnitramine (Tetrvn 
Nitrobenzene 
Nitro~lvcerin 
Octahvdro-1,3,5, 7-tetranitro-1,3,5. 7-tetrazocine (HMX) 

Pentaervthritol Tetranitrate (PETN) 

Total Metals - SW6010B/6020/7470A 
Alwninum 
Coooer 
Iron 
Lead 
Mercurv 
Zinc 

QA NOTES AND DATA QUALIFIERS: 

(NO CODE) - Confinned identification.. 

Units 

~tg/L 
u,g/L 

~tg/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u.g/L 
u,g/L 
ug/L 
ug/L 
1rn/L 
ug/L 
ug/L 
ug/L 

ug/L 
u,g/L 
u,g/L 
u.g/L 
ug/L 
ug/L 

FT-MRS02-
SW-01 

04/14/08 
D8D150278001 

0.12 u 
0.12 u 
0.12 u 
0.12 UJ 
0.12 u 
0.12 u 
0.20 u 
0.20 u 
0.12 u 
0.20 u 
0.12 u 
0.12 u 
0.12 u 
0.15 u 
0.60 u 
0.12 u 

300 u 
10 u 

100 u 
15 u 

0.20 u 
100 UJ 

U - Analyte was analyzed for but not detected above the sample specific practical quantitation limit (PQL_sa) _ 
UJ - Analyte not detected, reported PQL_sa may be inaccurate or imprecise. 
J - Analyte detected, estimated concentration.. 
* - Field duplicate of sample on left. 
Detections are boldecl 
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FT-MRS02-
SW-02* 
04/14/08 

D8D150278002 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.20 
0.20 
0.12 
0.20 
0.12 
0.12 
0.12 
0.15 
0.60 
0.12 

300 
IO 

100 
15 

0.20 
19 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
J 

REV. 2 
10/21/2008 



FINAL 

Table 5.3 
Summary of Validated Analytical Results for Fort Taylor MMRP Sediment 

S I C II d . A ·1 2008 amp es 0 ecte 1D ,pn 

SAMPLE ID~ 
DATE SAMPLED: 
LAB SAMPLE ID: 

Exnlosives - SW8321A 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene (TNT) 

2,4-Dinitrotoluene 
2 ,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-l ,3,5-trinitro-1 ,3,5-triazine (RD)..'} 
Methyl-2,4,6-trinitrophenylnitramine (Tetryl) 
Nitro benzene 
Nitroglycerin 
Octahydro-1 ,3,5,7-tetranitro- l ,3,5.7-tetrazocine (HMX) 
Pentaerythritol Tetranitrate (PETN) 

Metals - SW6010B/6020/7471A 
Aluminum 
Coover 
Iron 
Lead 
Mercurv 
Zinc 

QA NOTES A."ID DATA QUALIFIERS: 
(NO CODE) - C-Onfinned identification_ 

FT-MRS02-
SED-01 
04/14/08 

D8D150278003 
Units 

µg/lrn. 120 u 
µg/kg 120 u 
11g/kg 120 u 
llg/kg 120 u 
ftg/kg 120 u 
llg/kg 120 u 
u2:/kg 120 u 
u2:/kg 120 u 
1tg/k2: 120 u 
u2:/kg 120 u 
µg/kg 180 u 
11.g/kg 300 u 
ftg/kg 120 u 
llg/kg 500 u 
itg/kg 120 u 
ltg/kg 500 u 

111g/k2: 2-30 
111g/k2: 5.2 J 
111g/k2: 440 
mg/kg 8.3 J 
111g/k2: 0.026 J 
111g/k2: 21 J 

U -Analyte was analyzed for but not detected above the sample specific practical quantitation limit (PQL_sa). 
J - Analyte detected, estimated concentration. 
* - Field duplicaie of sample on left. 
Detections are bolded. 
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FT-MRS02-
SED-02-* 
04/14/08 

D8D150278004 

120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
180 
300 
120 
500 
120 
500 

190 
3.7 
360 
6.9 

0.016 
16 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 
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Table 5.4 
Summary of Validated Analytical Results for Fort Taylor MMRP Soil Samples Collected in April 2008 

SAMPLE ID: 

DATE SAMPLED: 

LAB SAMPLE ID: 

Exolosives - SW8321A 
1,3,5-Trinitrobenzene 
1.3-Dinitrobenzene 
2,4,6-Trinitrotoluene (TNT) 
2,4-Dinitrotoluene 
2.6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahyclro- l ,3,5-trinitro-1,3,5-triazine fRDX) 
Methyl-2.4.6-trin.itrophenylnitramine (Tetiyl) 
Niti·obenzene 
Nitroglvcerin 
Octahvdro-l.3,5.7-tetrnn.iti·o-1,3,5,7-tetrazocine (HMXI 
Pentaervthritol Tetrnnitrate (PETN) 

Metals - SW6010B/6020/7471A 
Alumimun 
Cooner 
Iron 
Lead 
Mercm,r 
Zinc 

QA NOTES A.t"'W DATA QUALIFIERS: 

(NO CODE) - Confirmed identification. 

FI'-RL-SS-02-
10;, 

04/15/08 

D8D 170396003 
Units 

ug/kg 120 u 
u2/k2 120 u 
uo/kg 120 u 
rig/kg 120 u 
rig/kg 120 u 
rig/kg 120 u 
u2/k2 120 u 
ug/kg 120 u 
ue:/kg 120 u 
ug/kg 120 u 
rig/kg 180 u 
r,e;/kg 300 u 
rig/kg 120 u 
u2/k2 500 u 
ue;/k2 120 u 
u2/k2 500 u 

1112/kg 3400 
m2/k2 62 
me:/kg 1900 
mg/kg 110 
1112/ke: 0.32 
mg/kg 230 

U -Analyte was analyzed foe but not detected above the sample specific practical quantitation limit (PQL_sa). 
J - Analyte detected., estimated concentration. 
• - Ambient sample. 
** - Field duplicate of sample on left. 
Detections are bolded. 
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FI'-RL-SS-02- FT-RL-SS-02- FI-MRSOl -
13** 11* SS-02-01 

04/15/08 04/16/08 04/15/08 

D8Dl70396005 D8D170396013 D8D170396001 

120 u 120 u 120 u 
120 u 120 u 120 u 
120 u 120 u 120 u 
120 u 120 u 120 u 
120 u 120 u 120 u 
120 u 120 u 120 u 
120 u 120 u 120 u 
120 u 120 u 120 u 
120 u 120 u 120 u 
120 u 120 u 120 u 
180 u 180 u 180 u 
300 u 300 u 300 u 
120 u 120 u 120 u 
500 u 500 u 500 u 
120 u 120 u 120 u 
500 u 500 u 500 u 

2700 270 980 
60 4.8 89 

1700 390 1800 
100 9.1 570 
0.31 0.010 J 0.19 
220 25 380 

FI'-MRSOl-SS- FI'-MRSOl - Fr-MRS02-SS- Fr-MRS02-SS- FT-MRS02-SS-
02-02 SS-02-03 02-04 02-12** 02-05 

04/15/08 04/15/08 04/15/08 04/15/08 04/16/08 

D8Dl70396006 D8Dl 70396007 D8D 170396002 D8D170396004 D8Dl 70396008 

120 u 120 u 120 u 120 u 120 u 
120 u 120 u 120 u 120 u 120 u 
120 u 120 u 120 u 120 u 120 u 
120 u 120 u 120 u 120 u 120 u 
120 u 120 u 120 u 120 u 120 u 
120 u 120 u 120 u 120 u 120 u 
120 u 120 u 120 u 120 u 120 u 
120 u 120 u 120 u 120 u 120 u 
120 u 120 u 120 u 120 u 120 u 
120 u 120 u 120 u 120 u 120 u 
180 u 180 u 180 u 180 u 180 u 
300 u 300 u 300 u 300 u 300 u 
120 u 120 u 120 u 120 u 120 u 
500 u 500 u 500 u 500 u 500 u 
120 u 120 u 120 u 120 u 120 u 
500 u 500 u 500 u 500 u 500 u 

630 360 210 J 190 150 
3.6 2.1 5.5 6.2 11 

1800 580 490 J 430 420 
55 15 11 J 13 22 

0.052 0.019 u 0.013 J 0.018 0.038 
73 7.4 180 J 28 J 24 
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FT-MRS03- Fr-MRS03-SS-
SS-02-06 02-07 

04/16/08 04/16/08 

D8Dl70396009 D8Dl70396010 

120 u 120 u 
120 u 120 u 
120 u 120 u 
120 u 120 u 
120 u 120 u 
120 u 120 u 
120 u 120 u 
120 u 120 u 
120 u 120 u 
120 u 120 u 
180 u 180 u 
300 u 300 u 
120 u 120 u 
500 u 500 u 
120 u 120 u 
500 u 500 u 

1500 110 
23 39 

2100 690 
37 29 

0.26 0.17 
56 29 

FT-MRS03-SS-
02-08 

04/16/08 

D8Dl70396011 

120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
180 u 
300 u 
120 u 
500 u 
120 u 
500 u 

570 
21 

780 
17 

0.046 
150 

FINAL 

FI-MRS02-SS-
02-09 

04/16/08 

D8Dl70396011 

120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
180 
300 
120 
500 
120 
500 

430 
2.4 
480 
8.4 

0.017 
10 
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5.2.7 Background/Ambient Metals Concentrations 
5.2.7.1  No site-specific statistical evaluation of background metals concentrations is 

available.  Due to the limited scope of the SI, conducting a site-specific statistical 
background evaluation of metals concentrations (which typically requires collection of at 
least 10  background samples) was not considered practical or warranted at this stage of 
investigation.  Two sources of information, each described in detail in the following 
paragraphs, were used to approximate background metals concentrations in soil at the 
site: 

• Average concentrations of elements in Monroe County, Florida, identified by 
the USGS (USGS 2007; see Appendix L); and  

• Analytical results of two ambient surface soil samples collected during the 
2008 SI field activities within the FUDS boundary in areas outside the MRS 
that are not expected to be affected by munitions activities, used in the 
absence of an average concentration for Monroe County from the USGS.   

5.2.7.2  The nationwide Mineral Resources Data System (MRDS) database of 
concentrations of elements provides county-specific background concentrations for 
selected metals.  The MRDS includes mineral resource occurrence data covering the 
world, most thoroughly within the United States.  This database contains the records 
previously provided in the MRDS of USGS and the Mineral Availability System/Mineral 
Industry Locator System originated by the U.S. Bureau of Mines, which is now part of 
the USGS.  According to the USGS, the MRDS is a large and complex relational 
database developed over several decades by hundreds of researchers and reporters (USGS 
2007).  This dataset is considered to be representative of conditions within Monroe 
County; however, the data available are limited to a select group of metals.  The USGS-
derived background concentrations are based on the mean concentration plus two times 
the standard deviation (SD) to approximate the 95% Upper Confidence Limit of the 
mean.  These data for Monroe County are provided in Appendix L.  These County USGS 
Background Concentrations are applicable for sediment and soil at the site. 

5.2.7.3  To provide an indication of the concentration of metals naturally present in the 
soils at the site, two ambient surface soil samples (FT-RL-SS-02-10 and FT-RL-SS-02-
11) and one duplicate sample (FT-RL-SS-02-13) were collected during the SI as shown 
in Figure 5.1.  Owing to this small number of samples, calculation of a more statistically 
robust site-specific background value is not possible.  However, these ambient samples 
provide an indication of the range of naturally occurring metals concentrations.  These 
samples were collected outside the MRSs.  No MEC or MD were observed in these areas, 
suggesting these samples are likely representative of the naturally occurring soils in the 
area.  No explosives were detected in any of the ambient samples. 

5.2.7.4  The USGS Background Concentrations for Monroe County and the maximum 
concentrations detected in the collected ambient samples are summarized in Table 5.5. 
These values are used to determine the background concentration in soil and sediment for 
the site, which is one of the criteria used to evaluate whether or not a source of MC 
contamination is present (Subchapter 5.2.7).   
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Anal)'ie 

Metals 
Aluminum 
Cooner 
Iron 
Lead 
Mercury 
Zinc 

Table 5.5 
Soil and Sediment Background Screening Levels 
Fort Taylor, Monroe County, Key West, Florida 

CountyUSGS Maximum Selected Soil 
Backgl'ound Ambient Soil Backgrnund 

Units Concentration • Concentration Concentration b 

mg/kg 15,790 3,400 15,790 
mg/kg 353 62 353 
mg/kg 12,410 1,900 12,410 
mg/kg 170 110 170 
mg/kg 0.124 0.32 0.124 
mg/kg 210 230 210 

FINAL 

Selected 
Sediment 

Background 
Concentration r 

15,790 

353 
12,410 

170 
0.124 
210 

a - USGS derived background concentrations for Monroe County, FL. Value equals the mean + 2xSD. 
b - The sw-face soil screening values are selected from those available in the column order shown (i.e., the USGS 
value is used if available; in the absence of a USGS value, the maximum ambient concentration is used). 
c - As no ambient sediment samples were collecte.d, the USGS value is used. 
NOTE: No explosives were detected in the ambient surface soil samples. 

5.2.7.5 No ambient surface water samples were collected and no data relating to site
specific ambient metal concentrations in surface water were available. As there are no 
background data for comparison, it cannot be deten:nined if the observed concentrations 
are within the range of backgronnd. 

5.2.8 MC Source Evaluation 

5.2.8.1 As explained earlier in this chapter, an exposure pathway is not considered to 
be complete nnless there is potential contamination present. To make this deten:nination, 
analytical results for MC metals are screened against several criteria to evaluate whether 
or not a source of MC contamination is present. For a chemical to be considered to be 
contamination potentially related to a release from munitions-related activities at the site, 
it is necessruy for the following conditions to be true: 

• The chemical is detected in the sample medium; AND 

• The chemical is present above the backgronnd concentration (see Subchapter 
5.2.7); AND 

• The chemical is a potential constituent of the munitions formerly used at the 
site (see Table 4.1). 

5.2.8.2 Each of the MC analyzed at the site were evaluated against these criteria to 
dete1mine whether a source of MC contamination was present at the MRSs. Only 
detections of metals that meet the conditions above ru·e retained for consideration in the 
Screening Level Risk Assessments (SLRAs) in Chapter 6. Any detection of explosives at 
the site is considered to be MC contamination and is evaluated in the SLRA. 
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5.2.8.3  In some cases, the method detection limit (MDL) and/or practical quantitation 
limit (PQL) for an analyte may be higher than the selected screening value (e.g., 
aluminum in water), due to limitations of the analytical method or to sample-specific 
situations, such as matrix interferences.  In such cases, there is a slim possibility that the 
analyte may be present in the medium at a concentration greater than the screening value, 
but less than the MDL and will be reported with a "U" flag, indicating that the analyte 
was not detected.  In such a case, a risk may exist, but the analyte would not be retained 
for consideration in the SLRA in Chapter 6, because the analyte was not detected at the 
MRS.  This situation would result in an underestimate of the total risk associated with the 
MRS.  This is one of the uncertainties associated with conducting a SLRA. 
5.3 CASEMENTS MUNITIONS RESPONSE SITE 

This subchapter of the SI Report evaluates exposure pathways for the Casements 
MRS.  The analysis of each pathway (groundwater, surface water/sediment, soil, and air) 
is described in detail.  The related CSEM for this MRS is provided in Appendix J. 
5.3.1 Historical Munitions Constituent Information 

To date, no historical MC-related groundwater, surface water, sediment, soil or air 
sampling has been documented at this MRS.  There is a reported investigation of the 
moat water about 10 years ago according to the park manager.  During the BRAC process 
at the adjacent naval facility, a groundwater monitor well was installed behind the 
maintenance shop on the Fort Taylor property.  Findings from these investigations were 
not available for review during the SI. 
5.3.2 Groundwater Migration Pathway 

Groundwater can serve as a contaminant transport mechanism that may affect surface 
water bodies, sediment, drinking water supplies, vegetation, and sensitive environmental 
areas such as wetlands.  The likelihood of exposure is influenced by such factors as the 
volume and concentration of contaminated soil at the ground surface that can be 
transported to the groundwater, site-specific geology, climate, and the expected future 
land use.  No groundwater samples were collected within the Casements MRS. 
5.3.2.1 Geologic and Hydrogeologic Setting 

There are no known differences between the geologic and hydrogeologic settings at 
the Casements MRS and the setting described for the overall range in Subchapter 5.2.  No 
registered wells are located within the MRS boundary.  
5.3.2.2 Releases and Potential Releases to Groundwater 

There are no known releases or potential releases of MC to groundwater at this MRS. 
As described in Sub-chapters 5.2 and 5.3, there is no potable groundwater at Fort Taylor.   
5.3.2.3 Groundwater Migration Pathway and Receptors 

There are no registered public supply water wells and no potable groundwater located 
within the FUDS boundary.  Potential human receptors including commercial and 
industrial workers, site visitors, and recreational users, would not be exposed to 
groundwater within the Casements MRS, resulting in an incomplete pathway for human 
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receptors.  It is also unlikely that ecological receptors would be exposed to groundwater, 
resulting in an incomplete pathway for ecological receptors.   
5.3.2.4 Groundwater Sample Locations and Methodologies 

No groundwater samples were collected at this MRS, as agreed upon by the TPP 
Team.   
5.3.2.5 Groundwater Migration Pathway Analytical Results 

Not applicable.  No groundwater samples were collected at this MRS. 
5.3.2.6 Groundwater Migration Pathway Conclusions 

5.3.2.6.1  Groundwater sampling was not performed at the Casements MRS.  Leaching 
from the MRS could provide a potential environmental transport mechanism.  As 
discussed in paragraph 5.3.4.5, three MC metals (lead, mercury, and zinc) were detected 
in the surface soil samples above background concentrations within this MRS.  However, 
there are no known groundwater wells or potable groundwater at the site.  Therefore, the 
groundwater exposure pathway is incomplete for human receptors. 

5.3.2.6.2  It is generally assumed that groundwater is not accessible to most ecological 
receptors, due to the inability of ecological receptors to interact with groundwater present 
at depth.  Therefore, the groundwater exposure pathway is incomplete for ecological 
receptors.   
5.3.3 Surface Water Migration Pathway 

Surface water can serve as a contaminant transport mechanism that may affect surface 
water bodies, sediment, drinking water supplies, vegetation, and sensitive environmental 
areas such as wetlands.  The likelihood of exposure is influenced by such factors as the 
volume and concentration of contaminated soil at the ground surface that can be 
transported to the surface water and sediment through runoff and erosion.   
5.3.3.1 Hydrologic Setting 

The hydrologic setting of Fort Taylor is described in Subchapter 5.2.4.  As shown in 
Figure 5.2, there is no surface water or wetlands within the Casements MRS.   
5.3.3.2 Releases and Potential Releases to Surface Water and Sediment 

There are no known releases of MC to surface water or sediment at the Casements 
MRS.  The absence of local surface water precludes a potential migration pathway 
through which releases of MC to soil as a result of munitions activities would migrate to 
surface water or sediment via runoff or erosion.   
5.3.3.3 Surface Water and Sediment Migration Pathways and Receptors 

There is no surface water or sediment located within the Casements MRS.  Potential 
receptors would include commercial and industrial workers, site visitors, recreational 
users, and ecological receptors.  
5.3.3.4 Surface Water and Sediment Sample Locations and Methodologies 

Surface water and sediment samples were not collected within this MRS. 
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5.3.3.5 Surface Water and Sediment Migration Pathway Analytical Results 
Not applicable.  Surface water and sediment samples were not collected within this 

MRS. 
5.3.3.6 Surface Water and Sediment Migration Pathway Conclusions 

Neither surface water nor sediment sampling was performed during the SI at the 
Casements MRS.  Surface water is not located within this MRS.  Therefore, the surface 
water and sediment migration pathways are incomplete. 
5.3.4 Soil Exposure Pathway 

Potential soil exposure pathways include incidental ingestion, dermal contact, and 
inhalation of re-suspended particulates by both human and ecological receptors, as well 
as leaching to groundwater and runoff and erosion to surface water and sediment.  The 
likelihood of exposure is influenced by such factors as the volume and concentration of 
contaminated soil exposed at the ground surface, site-specific geology, climate, and 
expected future land use.  
5.3.4.1 Physical Source Access Conditions 

The Casements MRS is comprised of 1 land acre within the Fort Zachary Taylor 
Historic State Park.  This MRS consists of the walls of Fort Taylor.  Portions of the 
Casements MRS are closed to public access.  Potential receptors would include 
commercial and industrial workers, site visitors and recreational users, and ecological 
receptors. 
5.3.4.2 Actual or Potential Contamination Areas 

Prior to the SI, there were no known contamination areas within the Casements MRS. 
However, munitions disposal activities could have directly affected soils.  The walls 
(Casements MRS) of Fort Taylor were filled-in with sand and Civil War-era ordnance 
during renovations in 1898.  Additionally, the parade ground within Fort Taylor was used 
during U.S. Navy ownership from 1947 through the 1970’s as a salvage yard (see 
Appendix L for historical photographs).  MEC, in the form of a fuzed projectile, and MD 
were noted in rooms closed to the public during the 1994 ASR site visit.  Numerous MEC 
and MD items were found during the 2008 field visit within areas closed to public access. 
Surface soil sample FT-MRS01-SS-02-02 was collected adjacent to 11 Parrott Rifle 
projectiles (MEC). 
5.3.4.3 Soil Exposure Pathways and Receptors 

The CSM and CSEM are presented in Appendix J.  The soil exposure pathway 
provides for the potential exposure of human and ecological receptors on or near the 
Casements MRS who may come into contact with contaminated soil through incidental 
ingestion, dermal contact, or inhalation of dust.  Based on the known current and future 
uses of the land, the potential receptors at the Casements MRS would include commercial 
and industrial workers, site visitors, recreational users, and ecological receptors 
5.3.4.4 Soil Sample Locations and Methodologies 

5.3.4.4.1 During the November 14, 2007 TPP meeting, the TPP Team agreed to 
establish the sample scheme for the Casement MRS with three biased surface soil 
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samples (FT-MRS01-SS-02-01, FT-MRS01-SS-02-02, FT-MRS01-SS-02-03).  Figure 
5.1 shows the actual QR paths and sample locations for this MRS.   

5.3.4.4.2 All surface soil sampling locations are screened and approved by a UXO 
Technician III to confirm the absence of potential subsurface anomalies prior to final 
selection of locations and collection of samples.  Discrete soil samples were collected at a 
depth of 0 to 2 inches bgs at each sample location, with the exception of FT-MRS01-SS-
02-03.  This sample was collected at a depth of 4 inches bgs, in order to collect a sample 
with soils representative of the site.  The actual GPS coordinates of the sample locations 
were recorded and updated in the geographic information system (GIS) database. 

5.3.4.4.3 The sample collection procedures presented in the Sampling and Analysis 
Plan (USACE 2005), the Parsons Final PSAP Addendum (Parsons 2006), the PWP 
(Parsons 2005), and the Fort Taylor Final SS-WP Addendum (Parsons 2008b) were 
followed except as discussed in Sub-chapter 3.6. 
5.3.4.5 Soil Exposure Analytical Results 

The analytical results for the surface soil samples collected from the Casements MRS 
are presented in Table 5.4.  These results were evaluated using the criteria described in 
Subchapter 5.2.8.  No explosives were detected in the surface soil samples collected 
within this MRS.  This evaluation was performed for indicator metals only.  The source 
evaluation for surface soil is summarized in Table 5.6.  As shown in this table, three 
metals (lead, mercury, and zinc) were detected at concentrations greater than the selected 
background concentration.  Therefore, based on these sample results, there is potential 
contamination present in the surface soil at this MRS. 

5-16 
CHAPTER5_FORTTAYLOR DOC REV  2 
CONTRACT W912DY-04-D-0005, DELIVERY ORDER 0008 10/21/2008 



Table 5.6 
Surface Soil Source Evaluation Casements MRS 
Fort Taylor, :Monroe County, Kev West, Florida 

Maximum Exceeds 
Detected Site Background Back2round Potential 

Analyte Units Concentration Concentration a Concentration? MC? b 
Metals 

Ahnninum mg/kg 980 15,790 No Yes 

Cooner mg/kg 89 353 No Yes 

Iron mg/kg 1,800 12.410 No Yes 
Lead mg/kg 570 170 Yes Yes 
Mercmy mg/kg 0.19 0.124 Yes Yes 
Zinc mg/kg 380 210 Yes Yes 
a - Backgrmmd concentrations as established in Table 5.5 
b - Potential MCs as listed in Table 4.1 

CHAPTERS FORITA YLOR.DOC 
CONTRACTW9!2DY-O+D-0005, DELIVERY ORDER 0008 

5- 17 

SLRA 
Required? 

No 

No 

No 
Yes 
Yes 
Yes 

FINAL 

Primary reason for 
exclusion from SLRA 

Not detected above 
backizround 

Not detected above 
backizround 

Not detected above 
background 

--
--
--

REV.2 
10/21/2008 



FINAL 

5.3.4.6 Soil Exposure Conclusions 
Three surface soil samples were collected from the Casements MRS.  Three metals 

(lead, mercury, and zinc) were detected above background concentrations in the surface 
soil samples collected from the MRS.  Therefore, potential contamination is present 
within the MRS.  Contamination can migrate to other media through leaching, erosion, 
runoff, and blowing dust.  Mercury was found as a contaminant on the adjacent naval 
property during the BRAC-related environmental investigation.  It is possible there may 
be other sources for mercury besides the munitions at Fort Taylor.  The interaction with 
potential human and ecological receptors can occur through incidental ingestion, dermal 
contact, or inhalation of re-suspended particulates.  Therefore, the exposure pathways are 
complete for the soil medium at the Casements MRS.  A SLRA for lead, mercury, and 
zinc within this MRS is presented in Chapter 6. 
5.3.5 Air Migration Pathway 
5.3.5.1 Climate 

5.3.5.1.1 The climate for the Casements MRS does not differ from that of the 
overall site.  In general, the climate of Key West is semi-tropical.  The area is greatly 
influenced by it’s proximity to the Atlantic Ocean and the Gulf of Mexico.  Surface 
winds blow predominately from the east with changes to the east southeast during the 
summer and northeast during winter.  The average yearly wind velocity is 11.2 miles per 
hour.   

5.3.5.1.2 The coldest month in Key West is January; the warmest is July.  The 
lowest recorded temperature is 41 degrees Fahrenheit and the highest recorded 
temperature is 95 degrees Fahrenheit. Total yearly precipitation at Key West averages 
approximately 39 inches.  The wet season is May to November; 72 percent of the rains 
occur in this season. 

5.3.5.1.3 The Atlantic hurricane season officially spans from June 1 through 
November 30.  Between 1900 and 1983, nineteen hurricanes have occurred in Key West. 
Several hurricanes, including Andrew in 1992, Georges in 1998, and Irene in 1999, have 
occurred since then.  The information regarding the climate associated with Fort Taylor 
was obtained from the 1996 ASR (USACE 1996).   
5.3.5.2 Releases and Potential Releases to Air 

There are no known direct releases of MC to air at the Casements MRS.  The 
occurrence of windblown dust may occur at the site. 
5.3.5.3 Air Migration Pathways and Receptors 

Based on the known uses of the land, the potential receptors at the Casements MRS 
would include commercial and industrial workers, site visitors and recreational users, and 
ecological receptors.  These receptors could be exposed to MC in air through inhalation 
of fugitive dust.  As described in Subchapter 5.3.4.5, three MCs (lead, mercury, and zinc) 
were detected above background concentrations in the surface soil at the Casements 
MRS, which indicates inhalation via fugitive dust is a potentially complete exposure 
route for MC. 
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5.3.5.4 Air Sample/Monitoring Locations and Methodologies 
There is no historical record of air sampling at the Casements MRS.  Air sampling was 

not performed as part of the SI.   
5.3.5.5 Air Migration Pathway Analytical Results 

Not applicable.  Air samples were not collected.  
5.3.5.6 Air Migration Pathway Conclusions 

As described in Subchapter 5.3.4.5, three MCs (lead, mercury, and zinc) were detected 
above background concentrations in the surface soil at the Casements MRS; potential MC 
contamination may be present within this MRS, which indicates inhalation via fugitive 
dust is a potentially complete exposure route for MC.  Consequently, there is a potential 
for human and ecological receptor exposure to contaminated soil particulates through 
inhalation of fugitive dust.  This pathway is evaluated as a soil pathway in the SLRA, as 
the human health screening levels chosen include the inhalation pathway.  The ecological 
screening values do not include the inhalation pathway; thus, the inhalation pathway for 
ecological receptors is potentially complete, but not quantitatively evaluated.   
5.4 DISPOSAL AREA MUNITIONS RESPONSE SITE 

This subchapter of the SI Report evaluates exposure pathways for the Disposal Area 
MRS.  The analysis of each pathway (groundwater, surface water/sediment, soil, and air) 
is described in detail.  The related CSEM for this MRS is provided in Appendix J. 
5.4.1 Historical Munitions Constituent Information 

To date, no historical MC-related groundwater, surface water, sediment, soil or air 
sampling has been documented at this MRS.  There is a reported investigation of the 
moat water about 10 years ago according to the park manager.  During the BRAC process 
at the adjacent naval facility, a groundwater monitor well was installed behind the 
maintenance shop on the Fort Taylor property.  Findings from these investigations were 
not available for review during the SI. 
5.4.2 Groundwater Migration Pathway 

Groundwater can serve as a contaminant transport mechanism that may affect surface 
water bodies, sediment, drinking water supplies, vegetation, and sensitive environmental 
areas such as wetlands.  The likelihood of exposure is influenced by such factors as the 
volume and concentration of contaminated soil at the ground surface that can be 
transported to the groundwater, site-specific geology, climate, and the expected future 
land use.  No groundwater samples were collected within the Disposal Area MRS. 
5.4.2.1 Geologic and Hydrogeologic Setting 

There are no known differences between the geologic and hydrogeologic settings at 
the Disposal Area MRS and the setting described for the overall range in Subchapter 5.2. 
No registered wells are located within the MRS boundary.  
5.4.2.2 Releases and Potential Releases to Groundwater 

There are no known releases or potential releases of MC to groundwater at this MRS. 
As described in Sub-chapters 5.2 and 5.3, there is no potable groundwater at Fort Taylor.   
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5.4.2.3 Groundwater Migration Pathway and Receptors 
There are no registered public supply water wells or potable groundwater located 

within the FUDS boundary.  Potential human receptors would include commercial and 
industrial workers, site visitors, and recreational users.  Human receptors in the area 
could be exposed to groundwater via incidental ingestion and dermal contact.  Based on 
the local geology of this site and the shallow depth of salinated groundwater, contaminant 
migration to the groundwater is possible at this MRS.  However, it is unlikely that 
ecological receptors would be exposed to the groundwater, resulting in an incomplete 
pathway for ecological receptors.   
5.4.2.4 Groundwater Sample Locations and Methodologies 

No groundwater samples were collected at this MRS, as agreed upon by the TPP 
Team.   
5.4.2.5 Groundwater Migration Pathway Analytical Results 

Not applicable.  No groundwater samples were collected at this MRS. 
5.4.2.6 Groundwater Migration Pathway Conclusions 

5.4.2.6.1 Groundwater sampling was not performed at the Disposal Area MRS. 
Leaching from the MRS could provide a potential environmental transport mechanism. 
However, there are no known groundwater wells or potable groundwater at the site. 
Additionally, as stated in paragraph 5.4.4.5 and shown in Table 5.9, no MC metals were 
detected in surface soil above background concentrations.  Therefore, as there is no 
source of MC contamination, the groundwater migration pathways are incomplete. 

5.4.2.6.2 It is generally assumed that groundwater is not accessible to most 
ecological receptors, due to the inability of ecological receptors to interact with 
groundwater present at depth.  Therefore, the groundwater exposure pathway is 
incomplete for ecological receptors.   
5.4.3 Surface Water Migration Pathway 

Surface water can serve as a contaminant transport mechanism that may affect surface 
water bodies, sediment, drinking water supplies, vegetation, and sensitive environmental 
areas such as wetlands.  The likelihood of exposure is influenced by such factors as the 
volume and concentration of contaminated soil at the ground surface that can be 
transported to the surface water and sediment through runoff and erosion.   
5.4.3.1 Hydrologic Setting 

The hydrologic setting of Fort Taylor is described in Subchapter 5.2.4.  As shown in 
Figure 5.2, there is year-round surface water and sediment within the Disposal Area 
MRS.  The Disposal Area MRS includes the moat and several land acres within the Fort 
Zachary Taylor Historic State Park.  It is believed that during fort renovations munitions 
were disposed of over the fort walls into the sea that formerly surrounded the fort.  The 
sea surrounding the fort was filled in using fill from the adjacent shipping channel 
between 1947 and 1965.  The moat, approximately eight feet in depth, was excavated to 
the bedrock below in 1989.  During the excavation of the moat, numerous fuzed Civil 
War-era projectiles were recovered and subsequently destroyed.  The surface water 
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within the moat is not used for drinking water or recreation.  There are no wetlands 
within this MRS.   
5.4.3.2 Releases and Potential Releases to Surface Water and Sediment 

There are no known releases of MC to surface water or sediment at the Disposal Area 
MRS.  The presence of local surface water and sediment provides a potential migration 
pathway through which direct releases of MC to surface water and/or sediment via 
disposal activities would occur.  Additionally, the presence of local surface water 
provides a potential migration pathway through which releases of MC to soil as a result 
of munitions disposal activities would migrate from the adjacent Casements MRS to 
surface water or sediment via runoff or erosion.   
5.4.3.3 Surface Water and Sediment Migration Pathways and Receptors 

There is surface water or sediment located within the Disposal Area MRS.  Potential 
receptors would include commercial and industrial workers, site visitors, recreational 
users, and ecological receptors.  
5.4.3.4 Surface Water and Sediment Sample Locations and Methodologies 

5.4.3.4.1 Because there is surface water present within the Disposal Area MRS, the 
TPP Team agreed the collection of surface water and sediment samples was necessary. 
One biased surface water sample (FT-MRS02-SW-01) and one biased sediment sample 
(FT-MRS02-SD-01) (and field duplicates) were collected from the edge of the moat 
within this MRS as shown on Figure 5.1.  There was an abundance of limestone rocks 
and shells at the location of the sediment sample.  Ambient surface water and sediment 
locations were not available within the Fort Taylor FUDS. 

5.4.3.4.2 The sample collection procedures presented in the Sampling and Analysis 
Plan (USACE 2005), the Parsons Final PSAP Addendum (Parsons 2006), the PWP 
(Parsons, 2005), and the Fort Taylor Final SS-WP Addendum (Parsons 2008b) were 
followed.   
5.4.3.5 Surface Water and Sediment Migration Pathway Analytical Results 

5.4.3.5.1 The analytical results for the surface water and sediment samples collected 
from the Disposal Area MRS are presented in Tables 5.2 and 5.3, respectively.  As 
described in Subchapter 5.2.8, these results were evaluated to determine whether or not 
there was a source of contamination present.   

5.4.3.5.2 The source evaluations for surface water and sediment are summarized in 
Tables 5.7 and 5.8, respectively.  Explosives were not detected in the surface water or 
sediment samples collected within this MRS.  Therefore, these source evaluations are 
performed for indicator metals only.  As shown in Table 5.7, zinc was detected in the 
surface water samples collected from the MRS.  As no background concentration is 
available for comparison, zinc in surface water will be evaluated in the SLRA in Chapter 
6.  As shown in Table 5.8, no MC were detected above background concentrations in the 
sediment samples analyzed.  Therefore, based on these sample results, there is potential 
MC contamination present in the surface water at this MRS.  However, based on the 
analytical results presented in this report, no MC contamination was identified in the 
sediment at this site.   
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Table 5.7 
Surface Water Source Evaluation, Disposal Area MRS 

Maximum 
Detected Site 

Analvte Units Concentration 
Metals 
Aluminum ~tg/L < 300 
Copper ~Lg/L < 10 
Iron wz/L < 100 
Lead ug/L < 15 
Mercmy ~Lg/L < 0.20 
Zinc ~~g/L 19 
a - Potential MCs as listed in Table 4.1 
NIA - Backgrow1d conc.ent:ration not available 
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Fort Tavlor. Monroe Countv. Kev West. Florida 
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Background Background Potential SLRA 
Concentration Concentration? MC?a Reauired? 

NIA NIA Yes No 
NIA NIA Yes No 
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NIA NIA Yes No 
NIA NIA Yes No 
NIA NIA Yes Yes 
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Table 5.8 
Sediment Source Evaluation, Disposal Area MRS 

or avor. onroe oun . ev es .. on a F t T I M C ty K W t Fl .d 

Maximum 
Detected Site Background 

Analvte Units Concentration Concentration 
Metals 

Aluminum mg/kg 230 15,790 

Copper mg/kg 5.2 353 

Iron mg/kg 440 12.410 

Lead mg/kg 8.3 170 

Mercmy mg/k~ 0.026 0. 124 

Zinc mg/kg 21 210 
a - Background concentration as established in Table 5.5 
b - Potential MCs as listed in Table 4.1 
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5.4.3.6 Surface Water and Sediment Migration Pathway Conclusions 
The surface water migration pathways are complete for this MRS.  Zinc was detected 

in the surface water samples collected from this MRS and will be further evaluated in the 
SLRA (Chapter 6).  The sediment migration pathways are incomplete for the MRS.  No 
MC were detected above background concentrations in the sediment samples collected 
from the site. 
5.4.4 Soil Exposure Pathway 

Potential soil exposure pathways include incidental ingestion, dermal contact, and 
inhalation of re-suspended particulates by both human and ecological receptors, as well 
as leaching to groundwater and runoff and erosion to surface water and sediment.  The 
likelihood of exposure is influenced by such factors as the volume and concentration of 
contaminated soil exposed at the ground surface, site-specific geology, climate, and 
expected future land use. 
5.4.4.1 Physical Source Access Conditions 

The Disposal Area MRS includes the moat and several land acres within the Fort 
Zachary Taylor Historic State Park.  It is believed that during fort renovations munitions 
were disposed of over the fort walls into the sea that formerly surrounded the fort.  The 
sea surrounding the fort was filled in using fill from the adjacent shipping channel 
between 1947 and 1965.  The moat was excavated to the bedrock in 1989.  There are no 
known access restrictions to this MRS.  Potential receptors would include commercial 
and industrial workers, site visitors and recreational users, and ecological receptors. 
5.4.4.2 Actual or Potential Contamination Areas 

Prior to the SI, there were no known contamination areas within the Disposal Area 
MRS.  However, munitions disposal activities could have directly affected soils. 
Additionally, the parade ground within this MRS was used during US Navy ownership 
from 1947 through the 1960’s as a salvage yard (see Appendix L for historical 
photographs).  During the excavation of the moat in 1989, several fuzed Civil War-era 
projectiles were found and destroyed.  A fuzed 3-inch Parrott Rifle projectile was 
recovered from the visitor walking trail located near the moat within the Disposal Area 
MRS on October 23, 2007.  No MEC or MD were found during the 2008 SI field visit. 
Neither MEC nor MD were found in this MRS during the 1994 ASR site visit.     
5.4.4.3 Soil Exposure Pathways and Receptors 

The CSM and CSEM are presented in Appendix J.  The soil exposure pathway 
provides for the potential exposure of human and ecological receptors on or near the 
Disposal Area MRS who may come into contact with contaminated soil through 
incidental ingestion, dermal contact, or inhalation of dust.  Based on the known current 
and future uses of the land, the potential receptors at the Disposal Area MRS would 
include commercial and industrial workers, site visitors, recreational users, and 
ecological receptors. 
5.4.4.4 Soil Sample Locations and Methodologies 

5.4.4.4.1 During the November 14, 2007 TPP meeting, the TPP Team agreed to 
establish the sample scheme for the Disposal Area MRS with three biased surface soil 
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samples (FT-MRS02-SS-02-04, FT-MRS02-SS-02-05, FT-MRS02-SS-02-09).  Figure 
5.1 shows the actual QR paths and sample locations for this MRS.   

5.4.4.4.2 All surface soil sampling locations are screened and approved by a UXO 
Technician III to confirm the absence of potential subsurface anomalies prior to final 
selection of locations and collection of samples.  Discrete soil samples were collected at a 
depth of 0 to 2 inches bgs at each sample location.  The actual GPS coordinates of the 
sample locations were recorded and updated in the GIS database. 

5.4.4.4.3 The sample collection procedures presented in the Sampling and Analysis 
Plan (USACE 2005), the Parsons Final PSAP Addendum (Parsons 2006), the PWP 
(Parsons 2005), and the Fort Taylor Final SS-WP Addendum (Parsons 2008b) were 
followed except as discussed in Sub-chapter 3.6. 
5.4.4.5 Soil Exposure Analytical Results 

The analytical results for the surface soil samples collected from the Disposal Area 
MRS are presented in Table 5.4.  These results were evaluated using the criteria 
described in Subchapter 5.2.8.  No explosives were detected in the surface soil samples 
collected within this MRS.  Therefore, this evaluation was performed for indicator metals 
only.  The source evaluation for surface soil is summarized in Table 5.9.  As shown in 
this table, no MC metals were detected at concentrations greater than the maximum 
ambient concentration.  Therefore, based on these sample results, there is no MC 
contamination present in the surface soil at this MRS. 
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Table 5.9 
Surface Soil Source Evaluation, Disposal Area MRS 

or avor. onroe oun . ev es .• on a F tT l M C ty K W t Fl .d 

M aximum 
Detected Site Background 

Analvte Units Concentration Concentration 
Metals 

Aluminum mg/kg 430 15 790 

Copper mg/kg 11 353 

Iron mg/kg 490 12 410 

Lead mg/kg 22 170 

Mercmy mg/kg 0.038 0.124 

Zinc mg/kg 180 210 
a - Background concentration as established in Table 5.5 
b -Potential MCs as listed in Table 4.1 
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5.4.4.6 Soil Exposure Conclusions 
Three biased surface soil sample were collected from the Disposal Area MRS. 

Explosives were not detected in the samples.  No MC metals were detected at 
concentrations greater than the maximum ambient concentration.  Therefore, based on the 
analytical results presented in this report, the concentrations of these metals are not 
elevated as a result of munitions-related activities at the site.  Based on the current 
information available for the site, the soil migration pathway is incomplete for the 
Disposal Area MRS as there is no evidence of MC contamination.  Mercury was found as 
a contaminant on the adjacent naval property during the BRAC-related environmental 
investigation.  It is possible there may be other sources for mercury besides the munitions 
at Fort Taylor.   
5.4.5 Air Migration Pathway 
5.4.5.1 Climate 

5.4.5.1.1 The climate of the Disposal Area MRS does not differ from that of the 
overall site.  In general, the climate of Key West is semi-tropical.  The area is greatly 
influenced by its proximity to the Atlantic Ocean and the Gulf of Mexico.  Surface winds 
blow predominately from the east with changes to the east southeast during the summer 
and northeast during winter.  The average yearly wind velocity is 11.2 miles per hour.   

5.4.5.1.2 The coldest month in Key West is January; the warmest is July.  The 
lowest recorded temperature is 41 degrees Fahrenheit and the highest recorded 
temperature is 95 degrees Fahrenheit. Total yearly precipitation at Key West averages 
approximately 39 inches.  The wet season is May to November; 72 percent of the rains 
occur in this season. 

5.4.5.1.3 The Atlantic hurricane season officially spans from June 1 through 
November 30.  Between 1900 and 1983, nineteen hurricanes have occurred in Key West. 
Several hurricanes, including Andrew in 1992, Georges in 1998, and Irene in 1999, have 
occurred since then.  The information regarding the climate associated with Fort Taylor 
was obtained from the 1996 ASR (USACE 1996).   
5.4.5.2 Releases and Potential Releases to Air 

There are no known direct releases of MC to air at the Disposal Area MRS.  The 
occurrence of windblown dust may occur at the site. 
5.4.5.3 Air Migration Pathways and Receptors 

Based on the known uses of the land, the potential receptors at the Disposal Area MRS 
would include commercial and industrial workers, site visitors, recreational users, and 
ecological receptors.  These receptors could be exposed to MC in air through inhalation 
of fugitive dust.  However, as described in Subchapter 5.4.4.5, there are no MC above 
background in surface soil at the Disposal Area MRS, which indicates inhalation via 
fugitive dust is not a complete exposure route for MC because a source of MC 
contamination in surface soil is not present. 
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5.4.5.4 Air Sample/Monitoring Locations and Methodologies 
There is no historical record of air sampling at the Disposal Area MRS.  Air sampling 

was not performed as part of the SI.   
5.4.5.5 Air Migration Pathway Analytical Results 

Not applicable.  Air samples were not collected.  
5.4.5.6 Air Migration Pathway Conclusions 

As discussed in Subchapter 5.4.4.5, there are no MC above background in surface soil 
at this MRS.  Therefore, the soil pathway and the inhalation via fugitive dust exposure 
route are incomplete.   
5.5 RANGE COMPLEX NO. 1 MUNITIONS RESPONSE SITE 

This subchapter of the SI Report evaluates exposure pathways for the Range Complex 
No. 1 MRS.  The analysis of each pathway (groundwater, surface water/sediment, soil, 
and air) is described in detail.  The related CSEM for this MRS is provided in Appendix 
J. 
5.5.1 Historical Munitions Constituent Information 

To date, no historical MC-related groundwater, surface water, sediment, soil or air 
sampling has been documented at this MRS.  There is a reported investigation of the 
moat water about 10 years ago according to the park manager.  During the BRAC process 
at the adjacent naval facility, a groundwater monitor well was installed behind the 
maintenance shop on the Fort Taylor property.  Findings from these investigations were 
not available for review during the SI. 
5.5.2 Groundwater Migration Pathway 

Groundwater can serve as a contaminant transport mechanism that may affect surface 
water bodies, sediment, drinking water supplies, vegetation, and sensitive environmental 
areas such as wetlands.  The likelihood of exposure is influenced by such factors as the 
volume and concentration of contaminated soil at the ground surface that can be 
transported to the groundwater, site-specific geology, climate, and the expected future 
land use.  No groundwater samples were collected within the Range Complex No. 1 
MRS. 
5.5.2.1 Geologic and Hydrogeologic Setting 

There are no known differences between the geologic and hydrogeologic settings at 
the Range Complex No. 1 MRS and the setting described for the overall range in 
Subchapter 5.2.  No registered wells are located within the MRS boundary.  
5.5.2.2 Releases and Potential Releases to Groundwater 

There are no known releases or potential releases of MC to groundwater at this MRS. 
As described in Sub-chapters 5.2 and 5.3, there is no potable groundwater at Fort Taylor.   
5.5.2.3 Groundwater Migration Pathway and Receptors 

There are no registered public supply water wells and there is no potable groundwater 
located within the FUDS boundary.  Potential human receptors would include 
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commercial and industrial workers, site visitors, and recreational users.  Human receptors 
in the area could be exposed to groundwater via incidental ingestion and dermal contact. 
Based on the local geology of this site and the shallow depth of groundwater, 
contaminant migration to the groundwater is possible at this MRS.  However, it is 
unlikely that ecological receptors would be exposed to the groundwater, resulting in an 
incomplete pathway for ecological receptors.   
5.5.2.4 Groundwater Sample Locations and Methodologies 

No groundwater samples were collected at this MRS, as agreed upon by the TPP 
Team.   
5.5.2.5 Groundwater Migration Pathway Analytical Results 

Not applicable.  No groundwater samples were collected at this MRS. 
5.5.2.6 Groundwater Migration Pathway Conclusions 

5.5.2.6.1 Groundwater sampling was not performed at the Range Complex No. 1 
MRS.  Leaching from the MRS could provide a potential environmental transport 
mechanism.  Mercury was detected above background concentrations in the surface soil 
at this MRS.  Based on the local geology of this site and the shallow depth of 
groundwater, human receptors in the area could be exposed to groundwater via incidental 
ingestion and dermal contact.  The groundwater migration pathways are potentially 
complete, not quantitatively assessed. 

5.5.2.6.2 It is generally assumed that groundwater is not accessible to most 
ecological receptors, due to the inability of ecological receptors to interact with 
groundwater present at depth.  However, in some special situations (e.g., the presence of 
groundwater seeps, or very shallow groundwater) some ecological receptors may come in 
contact with groundwater.  There is no evidence to indicate that special situations are 
present at this site.  Therefore, the groundwater exposure pathway is incomplete for 
ecological receptors.   
5.5.3 Surface Water Migration Pathway 

Surface water can serve as a contaminant transport mechanism that may affect surface 
water bodies, sediment, drinking water supplies, vegetation, and sensitive environmental 
areas such as wetlands.  The likelihood of exposure is influenced by such factors as the 
volume and concentration of contaminated soil at the ground surface that can be 
transported to the surface water and sediment through runoff and erosion.  There are no 
perennial freshwater streams within the site and therefore no surface water samples were 
collected.  The Gulf of Mexico, Atlantic Ocean, and associated tidal influenced estuaries 
and wetlands receive the runoff from the land portions of the MRS.   
5.5.3.1 Hydrologic Setting 

5.5.3.1.1  The hydrologic setting of Fort Taylor is described in Subchapter 5.2.4. 
As shown in Figure 5.2, the majority of the Range Complex No. 1 MRS consists of the 
waters of the Gulf of Mexico and Atlantic Ocean.  There is no year-round fresh surface 
water or sediment within the Range Complex No. 1 MRS (with the exception of the 
moat, evaluated as part of the Disposal Area MRS).  The USFWS Wetlands Online 
Mapper through the NWI, was used to identify wetlands within the Fort Taylor site. 
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These wetland areas are shown in Figure 5.2.  There are no land-based wetlands on site. 
The two main wetland types located within the offshore areas of the site are:  

• E1UBL – Estuarine, subtidal, unconsolidated bottom, subtidal 
• M2USM – Marine, intertidal, unconsolidated shore, irregularly exposed 

5.5.3.1.2 Other wetlands not identified in the USFWS Wetland Online Mapper 
may be on the site. 
5.5.3.2 Releases and Potential Releases to Surface Water and Sediment 

There are no known releases of MC to surface water or sediment at the Range 
Complex No. 1 MRS.  The primary releases of MC during munitions activities in the 
Range Complex No. 1 MRS would be to the impact area in the Gulf of Mexico and the 
Atlantic Ocean.  No projectile is expected to be present within 100 yards of the shoreline 
(USACE 2004b).  It is reported that WWII-era inert munitions occasionally wash ashore 
along the western coast of the range following large storms (personal communication, H. 
Smid, June 17, 2008).  The most recent instance was approximately between 2006 and 
2007.  No MEC or other MD have been found or reported in the MRS, including during 
the 1994 ASR site visit and the 2008 SI site visit.   
5.5.3.3 Surface Water and Sediment Migration Pathways and Receptors 

There is no perennial fresh surface water or sediment located within the Range 
Complex No. 1 MRS.  The majority of the Range Complex No. 1 MRS consists of the 
waters of the Gulf of Mexico and Atlantic Ocean.  Potential receptors would include 
commercial and industrial workers, site visitors and recreational users, and ecological 
receptors.  
5.5.3.4 Surface Water and Sediment Sample Locations and Methodologies 

Neither surface water samples nor sediment samples were collected within this MRS.  
5.5.3.5 Surface Water and Sediment Migration Pathway Analytical Results 

Not applicable.  Surface water and sediment samples were not collected within this 
MRS.   
5.5.3.6 Surface Water and Sediment Migration Pathway Conclusions 

Neither surface water nor sediment sampling was performed during the SI at this 
MRS.  There are no perennial freshwater bodies within this MRS (with the exception of 
the moat, evaluated as part of the Disposal Area MRS).  The majority of the Range 
Complex No. 1 MRS consists of the waters of the Gulf of Mexico and Atlantic Ocean. 
The primary releases of MC during munitions activities in the Range Complex No. 1 
MRS would be to the impact area in the Gulf of Mexico and the Atlantic Ocean.  The 
surface water and sediment migration pathways are potentially complete, not 
quantitatively assessed for the Range Complex No. 1 MRS.   
5.5.4 Soil Exposure Pathway 

Potential soil exposure pathways include incidental ingestion, dermal contact, and 
inhalation of re-suspended particulates by both human and ecological receptors, as well 
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as leaching to groundwater and runoff and erosion to surface water and sediment.  The 
likelihood of exposure is influenced by such factors as the volume and concentration of 
contaminated soil exposed at the ground surface, site-specific geology, climate, and 
expected future land use. 
5.5.4.1 Physical Source Access Conditions 

The Range Complex No. 1 MRS primarily consists of over 100,000 acres of the Gulf 
of Mexico and the Atlantic Ocean.  However, the artillery firing points of this MRS are 
located within Fort Taylor.  The firing fan extends over the portion of land between the 
fort and the ocean.  This land portion was created using fill originating from the adjacent 
shipping channel after the era of use of this firing point.  The firing direction of the guns 
placed at Battery Adair was to the west.  The firing direction of the guns placed at Battery 
Osceola was to the south.  This MRS is part of Fort Zachary Taylor Historic State Park 
and as such, is a recreational area.  There are no known access restrictions to this MRS. 
Potential receptors would include commercial and industrial workers, site visitors and 
recreational users, and ecological receptors. 
5.5.4.2 Actual or Potential Contamination Areas 

Prior to the SI, there were no known contamination areas within the Range Complex 
No. 1 MRS.  Although the primary releases would be to the impact area in Gulf of 
Mexico and Atlantic Ocean, munitions firing activities could have directly affected soils. 
The land portion of this MRS was created using fill originating from the adjacent 
shipping channel after the era of use of this firing point; thus, this fill potentially contains 
munitions.  It is reported that WWII-era inert munitions occasionally wash ashore along 
the western coast of the range following large storms (personal communication, H. Smid, 
June 17, 2008).  A fuzed 3-inch Parrott Rifle projectile was recovered from the visitor 
walking trail located near the moat within the Disposal Area MRS (which overlaps with 
the Range Complex No. 1 MRS) on October 23, 2007.  No MEC or MD were found 
during the 2008 SI field visit.  Neither MEC nor MD were found in this MRS during the 
1994 ASR site visit.     
5.5.4.3 Soil Exposure Pathways and Receptors 

The CSM and CSEM are presented in Appendix J.  The soil exposure pathway 
provides for the potential exposure of human and ecological receptors on or near the 
Range Complex No. 1 MRS who may come into contact with contaminated soil through 
incidental ingestion, dermal contact, or inhalation of dust.  Based on the known current 
and future uses of the land, the potential receptors at the Range Complex No. 1 MRS 
would include commercial and industrial workers, site visitors, recreational users, and 
ecological receptors 
5.5.4.4 Soil Sample Locations and Methodologies 

5.5.4.4.1 During the November 14, 2007 TPP meeting, the TPP Team agreed to 
establish the sample scheme for the Range Complex No. 1 MRS with three biased surface 
soil samples (FT-MRS03-SS-02-06, FT-MRS03-SS-02-07, FT-MRS03-SS-02-08). 
Figure 5.1 shows the actual QR paths and sample locations for this MRS.   
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5.5.4.4.2 All surface soil sampling locations are screened and approved by a UXO 
Technician III to confirm the absence of potential subsurface anomalies prior to final 
selection of locations and collection of samples.  Discrete soil samples were collected at a 
depth of 0 to 2 inches bgs at each sample location.  The actual GPS coordinates of the 
sample locations were recorded and updated in the GIS database. 

5.5.4.4.3 The sample collection procedures presented in the Sampling and Analysis 
Plan (USACE 2005), the Parsons Final PSAP Addendum (Parsons 2006), the PWP 
(Parsons 2005), and the Fort Taylor Final SS-WP Addendum (Parsons 2008b) were 
followed except as discussed in Subchapter 3.5. 
5.5.4.5 Soil Exposure Analytical Results 

The analytical results for the surface soil samples collected from the Range Complex 
No. 1 MRS are presented in Table 5.4.  These results were evaluated using the criteria 
described in Subchapter 5.2.8.  Explosives were not detected in the surface soil samples 
collected within this MRS.  This evaluation was performed for indicator metals only. 
The source evaluation for surface soil is summarized in Table 5.10.  As shown in this 
table, one MC metal (mercury) was detected at a concentration greater than the maximum 
ambient concentration.  Therefore, based on these sample results, there is potential MC 
contamination present in the surface soil at this MRS.  Mercury in surface soil will be 
evaluated in the SLRA in Chapter 6. 

5-32 
CHAPTER5_FORTTAYLOR DOC REV  2 
CONTRACT W912DY-04-D-0005, DELIVERY ORDER 0008 10/21/2008 



Table 5.10 
Surface Soil Source Evaluation, Range Complex No.1 MRS 

F tT l M C ty K W t Fl .d or av.or. onroe oun . ev es .. on a 

Maximum 
Detected Site Bac~round 

Analvte Units Concentration Concentration 
Metals 

Aluminum mg/kg 1,500 15.790 

Copper mg/kg 39 353 

Iron mg/kg 2,100 12.410 

Lead mg/kg 37 170 
Mercurv mg/kg 0.26 0.124 

Zinc mg/kg 150 210 
a - Background concentration as established in Table 5.5 
b - Potential MCs as listed in Table 4.1 

CHAPTERS FORTTA YLOR.DOC 
CON1RACTW912DY--04-D-0005, DELIVERY ORDER 0008 

Exceeds 
Background Potential 

a Concentration? MC?b 

No Yes 

No Yes 

No Yes 

No Yes 
Yes Yes 

No Yes 

5-33 

SLRA 
Reauired? 

N o 

N o 

No 

No 
Yes 

No 

FINAL 

Primary reason for 
exclusion from SLRA 

Not detected above 
back1zround 

Not detected above 
back 1rround 

Not detected above 
back 1zround 

Not detected above 
background 

--
Not detected above 

background 

REV. 2 
10/21/2008 



FINAL 

5.5.4.6 Soil Exposure Conclusions 
Three biased surface soil samples were collected from the Range Complex No. 1 

MRS.  One MC (mercury) was detected above the background concentration.  Therefore, 
potential MC contamination is present within the MRS.  MC contamination can migrate 
to other media through leaching, erosion, runoff, and blowing dust.  Mercury was found 
as a contaminant on the adjacent naval property during the BRAC-related environmental 
investigation.  It is possible there may be other sources for mercury besides the munitions 
at Fort Taylor.  The interaction with potential human and ecological receptors can occur 
through incidental ingestion, dermal contact, or inhalation of re-suspended particulates. 
Therefore, the exposure pathways are complete for the soil medium at the Range 
Complex No. 1 MRS.  A SLRA for mercury in the surface soil within this MRS is 
presented in Chapter 6.   
5.5.5 Air Migration Pathway 
5.5.5.1 Climate 

5.5.5.1.1 The climate of the Range Complex No. 1 MRS does not differ from that of 
the overall site.  In general, the climate of Key West is semi-tropical.  The area is greatly 
influenced by it’s proximity to the Atlantic Ocean and the Gulf of Mexico.  Surface 
winds blow predominately from the east with changes to the east southeast during the 
summer and northeast during winter.  The average yearly wind velocity is 11.2 miles per 
hour.   

5.5.5.1.2 The coldest month in Key West is January; the warmest is July.  The 
lowest recorded temperature is 41 degrees Fahrenheit and the highest recorded 
temperature is 95 degrees Fahrenheit. Total yearly precipitation at Key West averages 
approximately 39 inches.  The wet season is May to November; 72 percent of the rains 
occur in this season. 

5.5.5.1.3 The Atlantic hurricane season officially spans from June 1 through 
November 30.  Between 1900 and 1983, nineteen hurricanes have occurred in Key West. 
Several hurricanes, including Andrew in 1992, Georges in 1998, and Irene in 1999, have 
occurred since then.  The information regarding the climate associated with Fort Taylor 
was obtained from the 1996 ASR (USACE 1996).   
5.5.5.2 Releases and Potential Releases to Air 

There are no known direct releases of MC to air at the Range Complex No. 1 MRS. 
The occurrence of windblown dust may occur at the site. 
5.5.5.3 Air Migration Pathways and Receptors 

Based on the known uses of the land, the potential receptors at the Range Complex 
No. 1 MRS would include commercial and industrial workers, site visitors, recreational 
users, and ecological receptors.  These receptors could be exposed to MC in air through 
inhalation of fugitive dust.  As described in Subchapter 5.5.4.5, mercury was detected 
above background concentration in surface soil at this MRS, which indicates inhalation 
via fugitive dust is a complete exposure pathway for MC.  
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5.5.5.4 Air Sample/Monitoring Locations and Methodologies 
There is no historical record of air sampling at the Range Complex No. 1 MRS.  Air 

sampling was not performed as part of the SI.   
5.5.5.5 Air Migration Pathway Analytical Results 

Not applicable.  Air samples were not collected.  
5.5.5.6 Air Migration Pathway Conclusions 

As described in Subchapter 5.5.4.5, one MC (mercury) was detected above the 
background concentration in the surface soil at the Range Complex No. 1 MRS; potential 
MC contamination may be present within this MRS. which indicates inhalation via 
fugitive dust is a complete exposure pathway for MC.  Consequently, there is a potential 
for human and ecological receptor exposure to contaminated soil particulates through 
inhalation of fugitive dust.  This pathway is evaluated as a soil pathway in the SLRA, as 
the human health screening levels chosen include the inhalation pathway.  The ecological 
screening values do not include the inhalation pathway; thus, the inhalation pathway for 
ecological receptors is potentially complete, but not quantitatively evaluated.   
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CHAPTER 6 
SCREENING-LEVEL RISK ASSESSMENT 

6.1 MUNITIONS AND EXPLOSIVES OF CONCERN SCREENING-
LEVEL RISK ASSESSMENT 

6.1.1 Conceptual Site Model 

The CSM for Fort Taylor, included in Appendix J, summarizes conditions at the site 
that could result in human exposure to MEC.  It describes the types of MEC potentially 
present in each MRS, past MEC and MD findings, and current and projected future land 
use and receptors. 

6.1.2 Introduction 

6.1.2.1 A qualitative risk evaluation was conducted to assess the potential 
explosive safety risk to the public at Fort Taylor.  The purpose of this risk evaluation is to 
qualitatively communicate whether a potential risk is present at the site and the primary 
causes of that potential risk.  The risk evaluation presented here is based on historical 
information presented in prior studies (for example, INPR, ASR, and ASR Supplement) 
and observations made during the SI QR. 

6.1.2.2 An explosive safety risk exists if a person can come near or into contact 
with a MEC item and interact with it in a manner that results in a detonation.  The 
potential for an explosive safety risk depends on the presence of three critical elements: 

• a source (such as, presence of MEC), AND 

• a human receptor (such as, a person), AND 

• the potential for interaction between the source and receptor (such as, the 
possibility the item might be picked up or disturbed by the receptor). 

6.1.2.3 All three of these elements must be present for there to be an explosive 
safety risk.  There is no risk if any one element is missing.  Each of these three elements 
provides a basis for implementing effective risk-management response actions. 
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6.1.3 Qualitative Risk Evaluation 

6.1.3.1 The potential risk posed by MEC was characterized qualitatively by 
evaluating three ptimru.y risk factors for each MRS at a site. These factors are related to 
the three critical elements listed above and ru.·e: 

1) MEC Presence: whether there is the potential for MEC to be present at the 
MRS; 

2) MEC Type: the type(s) of MEC that might be present at the MRS and the 
related potential explosive hazards; and 

3) Site Accessibility: the potential receptors at the MRS and how they might 
interact with the MEC. 

6.1.3 .2 The known or suspected presence of an explosive hazard and any potential 
human receptors at an MRS will typically be considered sufficient justification for RI/FS. 
The following paragraphs describe each of the prima1y risk factors. 

6.1.3.3 MEC Presence: this factor desc1ibes whether MEC either has been 
confirmed or is suspected to be present at the MRS, either at the surface or in the 
subsurface, and is based on historical infomiation presented in prior studies (for example, 
INPR, ASR, and ASR Supplement) and observations made during the SI QR. Note that 
if there is historical evidence of potential MEC presence at a site, lack of confinnation of 
MEC presence during the SI QR will not be considered as evidence of MEC absence for 
this qualitative risk evaluation. Table 6.1 lists the three possible categories used to 
describe MEC Presence for this evaluation. 

MEC Pl'esence 

Confumed or suspected 

Small arms oniyC1> 

Evidence of no 
munitions 

Table 6.1 
Categories of MEC Presence 

Description 

There is physical or confumed historical evidence ofMEC presence at the 
MRS, or there is physical or historical evidence indicating that MEC may be 
present at the MRS. 

The presence of small arms ammunition is confumed or suspected, and there is 
evidence that no other types of munitions were used or are present at the MRS. 

Following investigation of the MRS, there is physical or historical evidence 
that there are no UXO or discarded military munitions (DMM) present. 

(I) Small rums anumm.ition is defined as "anumuiition, without projectiles that contain explosives (other 
than tracers), that is .50 caliber or smaller or for shotguns" (Department of the Anny 2005) . 
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6.1.3.4 MEC Type: this factor describes whether the MEC potentially present at 
the MRS might be detonated, resulting in injmy to one or more human receptors. If 
multiple MEC items are potentially present at an MRS, the item that poses the greatest 
risk to public health is selected for purposes of this qualitative risk evaluation. This 
detennination is based on historical info1mation presented in prior studies (for example, 
INPR, ASR, and ASR Supplement) and observations made during the SI QR. Table 6.2 
lists the three possible categories used to describe MEC Type for this evaluation. 

MECType 

Potentially Hazardous 

Small anns on1y<1> 

Ine1t 

Table 6.2 
Categories of MEC Type 

Desc.ript.ion 

Fuzed or unfuzed MEC that may result in physical injury to an individual if 
detonated by an individual's activities. 

Small arms ammunition is con.fumed or suspected, and there is evidence that 
no other types of munitions were used or are present at the MRS. 

Munitions debris or other items that will cause no injmy (for example, training 
ordnance containing no explosives, fuzes, spotting charges, etc.). 

(1) Small anns ammunition is defined as "ammunition. without projectiles that contain explosives (other 
than tracers), that is .50 caliber or smaller or for shotguns" (Department of the Anny, 2005). 

6 .1.3. 5 Site Accessibility: this factor describes whether human receptors have any 
access to the MRS and, therefore, may interact with any MEC present at the surface or in 
the subsurface. For purposes of this qualitative risk evaluation, if MEC is confnmed or 
suspected to be present at the MRS, it is assumed that human receptors might come into 
contact with that MEC unless there is "Complete Restriction to Access." A description 
of the potential receptors will also be given with this assessment. Table 6.3 lists the two 
possible categories used to describe Site Accessibility for this evaluation. 

Site Accessibility 

Accessible 

Complete restriction 
to access 

Table 6.3 
Categories of Site Accessibility 

Description 

Access control is not complete: residents, site workers, visitors, or trespassers 
c.an gain access to all or part of the MRS. 

Human receptors are completely prevented from gaining access to the MRS. 
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6.1.3.6 With regard to this qualitative risk evaluation, further evaluation (such as, 
RI/FS) for the MRS will typically be justified if the following conditions are true: 

• MEC is confirmed or suspected to be present, AND 

• The MEC confirmed or suspected to be present is potentially hazardous, 
AND 

• The MRS is accessible. 

6.1.3.7 The primary risk factors identified above were evaluated for each MRS at 
Fort Taylor using data collected during the SI field investigation and the historical data 
available from other studies.  The following sections discuss the qualitative risk 
evaluation by each primary risk factor to determine whether or not further evaluation is 
justified at each MRS. 

6.1.4 Munitions and Explosives of Concern Risk Assessment – Casements MRS 

6.1.4.1 MEC in the form of (27) 4-inch Parrott rounds, (1) 6-inch Parrott 
round, and (7) 5-inchCannon Balls were observed within the Casements MRS during 
the SI field activities in April 2008.  Photographs of these munitions are provided in the 
photo-log included in Appendix E (Point_IDs 3, 4, and 8).  The locations of these items 
are depicted on Figure 4.1 (Point_IDs 3, 4, and 8).  These items are located within rooms 
closed to public access.  These items were not removed or detonated due to their 
classification as historical artifacts protected by the State of Florida.  The SVT speculated 
that additional MEC remain buried in the sand within the Casement walls.  MEC, in the 
form of a fuzed projectile, and MD were noted in rooms closed to the public during the 
1994 ASR site visit.  Based on this information, the presence of MEC at the Casements 
MRS is assessed to be “Confirmed or suspected.” 

6.1.4.2 Based on the ASR (USACE 1996) and ASR Supplement (USACE 2004a), 
the munitions known or suspected to have been disposed of or used within the Casements 
MRS are 12-inch, AP, M1912; 12-inch, AP, M1913; 3-inch, HE, M1915; 90mm, HE, 
M71 and HE-T, M71A1; Civil War, 10-inch, Smoothbore Shot; Civil War, Projectiles, 
General; Civil War, Projectiles, Smoothbore; Civil War, Shell, Parrott; and 1.457-inch 
TP, Subcaliber.  These munitions contain fuzes and explosives, and might present a 
residual explosive hazard if they remain at the site intact.  Based on this information, the 
MEC Type at the Casements MRS is assessed to be “Potentially Hazardous.” 

6.1.4.3 The land comprising the Casements MRS is located within the Fort 
Zachary Taylor Historic State Park managed by the Florida Department of Environmental 
Protection.  This MRS consists of the walls of Fort Taylor.  Site access to the general 
public is partially restricted by hours of operation.  Portions of the Casements MRS are 
closed to public access.  The projected land use is the same.  Based on this land use and 
the existing limited access restrictions, it is possible that commercial or industrial 
workers, site visitors, or recreational users may access the MRS.  Based on this 
information, the Site Accessibility at the Casements MRS is considered to be 
“Accessible.” 
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6.1.5 Munitions and Explosives of Concern Risk Assessment – Disposal Area MRS 

6.1.5.1 Neither MEC nor MD were found within the Disposal Area MRS during 
the 2008 SI field visit or during the 1994 ASR site visit.  However, during the excavation 
of the moat within this MRS in 1989, several fuzed Civil War-era projectiles were found 
and destroyed.  Approximately half of the excavation material from the moat was used 
for beach stabilization.  The remainder was used at other sites in Key West.  A fuzed 3-
inch Parrott Rifle projectile was recovered from the visitor walking trail located near the 
moat within the Disposal Area MRS on October 23, 2007; the incident report is included 
in Appendix L.  A berm is located to the south of the trail and moat, which is believed to 
be composed of the soils excavated from the moat.  Based on this information, the 
presence of MEC at the Disposal Area MRS is assessed to be “Confirmed or suspected.” 

6.1.5.2 Based on the ASR (USACE 1996) and ASR Supplement (USACE 2004a), 
the munitions known or suspected to have been disposed of or used within the Disposal 
Area MRS are 12-inch, AP, M1912; 12-inch, AP, M1913; 3-inch, HE, M1915; 90mm, 
HE, M71 and HE-T, M71A1; Civil War, 10-inch, Smoothbore Shot; Civil War, 
Projectiles, General; Civil War, Projectiles, Smoothbore; Civil War, Shell, Parrott; and 
1.457-inch TP, Subcaliber.  These munitions contain fuzes and explosives, and might 
present a residual explosive hazard if they remain at the site intact.  Based on this 
information, the MEC Type at the Disposal Area MRS is assessed to be “Potentially 
Hazardous.” 

6.1.5.3 The land comprising the Disposal MRS is located within the Fort Zachary 
Taylor Historic State Park managed by the Florida Department of Environmental 
Protection.  This MRS includes the moat and several land acres within the park.  Site 
access to the general public is partially restricted by hours of operation.  The projected 
land use is the same.  Based on this land use and the existing limited access restrictions, it 
is possible that commercial or industrial workers, site visitors, or recreational users may 
access the MRS.  Based on this information, the Site Accessibility at the Disposal Area 
MRS is considered to be “Accessible.” 

6.1.6 Munitions and Explosives of Concern Risk Assessment – Range Complex No. 
1 MRS 

6.1.6.1 Neither MEC nor MD were found in this MRS during the 1994 ASR site 
visit or during the 2008 SI field visit.  A fuzed 3-inch Parrott Rifle projectile was 
recovered from the visitor walking trail located near the moat within the Disposal Area 
MRS (which overlaps with the Range Complex No. 1 MRS) in 2007; for the purposes of 
this SI, this item is associated and evaluated within the Disposal Area MRS.  It is 
reported that WWII-era inert munitions occasionally wash ashore along the western coast 
of the range following large storms (personal communication, H. Smid, June 17, 2008). 
The most recent instance was approximately between 2006 and 2007.  No other MEC or 
MD have been reported within this MRS since site closure.  According to the ASR 
Supplement, no projectile is expected within 100 yards of the shoreline of this MRS 
(USACE 2004a).  Based on this information, the presence of MEC at the Range Complex 
No. 1 MRS is assessed to be “Confirmed or suspected.” 
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6.1.6.2 Based on the ASR (USACE 1996) and ASR Supplement (USACE 2004a), 
the munitions known or suspected to have been used within the Range Complex No. 1 
MRS are 12-inch, AP, M1912; 12-inch, AP, M1913; 3-inch, HE, M1915; 90mm, HE, 
M71 and HE-T, M71A1; Civil War, 10-inch, Smoothbore Shot; Civil War, Projectiles, 
General; Civil War, Projectiles, Smoothbore; Civil War, Shell, Parrott; 1.457-inch TP, 
Subcaliber, and, Mine, Submarine.  These munitions contain fuzes and explosives, and 
might present a residual explosive hazard if they remain at the site intact.  Based on this 
information, the MEC Type at the Range Complex No. 1 MRS is assessed to be 
“Potentially Hazardous.” 

6.1.6.3 The Range Complex No. 1 MRS primarily consists of over 100,000 acres 
of the Gulf of Mexico and the Atlantic Ocean, of which includes Key West National 
Wildlife Refuge.  However, the artillery firing points of this MRS are located within Fort 
Taylor.  The firing fan extends over the portion of land between the fort and the ocean. 
The land portion is managed as a portion of Fort Zachary Taylor Historic State Park. 
This land portion was created using fill originating from the adjacent shipping channel 
after the era of use of this firing point.  The property deed includes use restrictions, a 
recapture clause, and a reverter clause.  Dredging is prohibited in the offshore impact 
area.  There are no known access restrictions.  The projected land use is the same.  Based 
on this land use and the lack of access restrictions, it is possible that commercial or 
industrial workers, site visitors, or recreational users may access the MRS.  Based on this 
information, the Site Accessibility at the Range Complex No. 1 MRS is considered to be 
“Accessible.” 

6.1.7 Risk Summary 

6.1.7.1 The qualitative MEC risk evaluation for the MRSs associated with Fort 
Taylor is summarized in Table 6.4. 
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MRS MEC 
Presence 

Casements Confumedor 
MRS suspected 

Disposal Con.fumed or 
MRS suspected 

Range 
Confumedor 

Complex 
No. I MRS 

suspected 

Table 6.4 
MEC Risk Evaluation 

Fort Taylor 

MEC Typen 

12-inch, AP, Ml912; 
12-inch, AP, Ml913; 
3-inch, HE, MI915; 
90nun, HE, M71 and HE-T, 
M71Al ; 
Civil War, 10-inch. Smoothbore Potentially 
Shot: Hazardous 
Civil War. Projectiles, General; 
Civil War, Projectiles, 
Smoothbore; 
Civil War, Shell, Patrott; 
1.457-inch TP, Subcaliber 
12-inch, AP, Ml912; 
12-inch, AP, Ml913; 
3-inch, HE, MI915; 
90mm, HE. M7 l and HE-T, 
M71AI.: 
Civil War, 10-inch, Smoothbore Potentially 
Shot; Hazardous 
Civil War, Projectiles, General; 
Civil War, Projectiles, 
Smoothbore; 
Civil Wat·, Shell, Patrott; 
1.457-inch TP. Subcaliber 
12-inch, AP, Ml912; 
12-inch, AP, Ml913; 
3-inch, HE, Ml915; 
90nun, HE, M71 at1d HE-T, 
M71Al; 
Civil War, 10-inch, Smoothbore 

Potentially 
Shot; 
Civil Wat-, Projectiles. General; Hazardous 

Civil War, Projectiles, 
Smoothbore; 
Civil War, Shell, Patr ott; 
1.457-inch TP, Subcaliber; 
Mine, Submat·ine. 

FINAL 

Site Further 
Accessibility Evaluation? 

Accessible YES 

Accessible YES 

Accessible YES 

V Where multiple MEC items were used at an MRS, the item which poses the greatest risk to public health is 
listed for pmposes of this 1·isk assessment. 

6.1.7.2 Based on this qualitative MEC risk evaluation, there is the possibility that 
hmnan receptors might come into contact with explosively hazardous MEC at the 
Casements MRS, the Disposal Area MRS, and the Range Complex No. 1 MRS and, 
therefore, there is the potential for an explosive safety risk at these MRSs. 

CHAPTER6_FORT TA YLOR_DOC 
CONTRACT W912DY-04-D-0OOS, DELIVERY ORDER 0008 

6-7 
REV. 2 

10/21/2008 



FINAL 

6.2 MUNITIONS CONSTITUENT HUMAN HEALTH SCREENING 
LEVEL RISK ASSESSMENT 

6.2.1 Conceptual Site Model 
The Fort Taylor FUDS is located in the city of Key West, Monroe County, Florida. 

Key West is a popular tourist destination.  Fort Taylor is operated as Fort Zachary Taylor 
Historic State Park by the Florida Division of Recreation and Parks.  Key West National 
Wildlife Refuge lies within the Range Complex No. 1 MRS boundaries.  The property 
deed includes use restrictions, a recapture clause, and a reverter clause.  Dredging is 
prohibited in the offshore impact area.  Limited access restrictions include specific 
visitation hours.  Portions of the fort, including magazines containing MEC, are closed to 
the public, but the gate closure can easily be climbed.  The property is also used for 
outdoor recreational activities including boating, fishing, snorkeling, and other beach-
related activities.  No known public injury incidents have been reported.  The site 
contains habitat suitable to support numerous federally protected species.  The land use is 
expected to continue as a state park.  Potential human receptors for the MRSs associated 
with Fort Taylor commercial and industrial workers, site visitors, and recreational users. 
These receptors may be exposed to MC through direct contact with soil (incidental 
ingestion, dermal contact, and inhalation of fugitive dust) or surface water/sediment 
(incidental ingestion, and dermal contact).  The MC CSEM presented in Appendix J 
identifies source media, transport mechanisms, exposure routes, and potential receptors.  

6.2.2 Affected Media 
6.2.2.1 Direct release of MC from munitions activities within the MRSs would 

have been to surface soil.  If releases of MC to surface soil as a result of munitions-
related activities occur, MC could migrate to surface water and sediment through runoff 
and erosion or to groundwater through leaching.  MC in the surface soil can also become 
airborne in fugitive dust.  Releases could have also occurred directly to surface water and 
sediment within the Disposal Area MRS and Range Complex No. 1 MRS. 

6.2.2.2 Based on decisions made at the TPP Meeting, surface water, sediment, and 
surface soil were the media determined to be most likely affected by MC.  Releases could 
have occurred directly to surface soil within the three MRSs.  Releases could have 
occurred directly to surface water and sediment within the Disposal Area MRS and 
Range Complex No. 1 MRS.  Groundwater was not sampled during this SI, as there are 
no known groundwater wells on site and potable groundwater is not available on Key 
West.  

6.2.3 Screening Levels 
6.2.3.1 The SLRA surface water human health screening values selected for this 

SI are the more stringent of the USEPA Regional SLs for Tap Water and the FAC 62-302 
Surface Water Quality Standards (April 2, 2008), Class III Fresh Water criteria.   

6.2.3.2 The SLRA surface soil and sediment human health screening values 
selected for this SI are the more stringent value of the FAC 62-777, Soil Cleanup Levels, 
Direct Exposure Residential and the USEPA Regional SLs for Residential Soil.   
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6.2.4 Risk Characterization 
6.2.4.1 As discussed in Subchapter 5.2.8, the source evaluation is used to 

determine which analytes are retained for consideration in a SLRA.  Only those analytes 
retained for consideration in the SLRA following the source evaluation are evaluated in 
this chapter. 

6.2.4.2 To complete the human health risk characterization for surface soil and 
sediment at this site, the maximum detected concentration of each analyte retained for 
consideration in the SLRA (Tables 5.6, 5.8, 5.9, and 5.10) was compared with the 
screening levels selected during the TPP process (Subchapter 6.2.3).  For an analyte to be 
considered as a possible health concern related to a release from munitions activities at 
Fort Taylor, the following conditions must be true:  

• The analyte is present above background concentrations, AND 

• The analyte is a potential constituent of the formerly used munitions, AND 

• The analyte is present above human health screening levels. 

6.2.4.3 No ambient surface water samples were collected and no data relating to 
site-specific ambient metal concentrations in surface water were available.  As there are 
no background data for comparison, it cannot be determined if the observed 
concentrations are within the range of background.  Zinc was detected in the surface 
water within the Disposal Area MRS and was evaluated in the risk assessment below.  

6.2.4.4 No MC were detected in the sediment or surface soil within the Disposal 
Area MRS at concentrations greater than background concentrations.  Therefore, an 
unacceptable risk to human health is not expected as a result of exposure to MC via 
sediment or surface soil at the Disposal Area MRS.  The following subchapters evaluate 
the surface soil within the Casements MRS and Range Complex No. 1 MRS, the surface 
water within the Disposal Area MRS, and any potential effects on human health.   

6.2.5 Casements MRS 
Groundwater, surface water, sediment, and air samples were not collected from the 

Casements MRS.  Three surface soil samples were collected within this MRS.  As shown 
in Table 5.6, lead, mercury, and zinc were detected above background concentrations and 
were evaluated in this SLRA.  As noted below in Table 6.5, mercury and zinc were 
detected at concentrations less than the respective human health screening value.  Lead 
was detected at concentrations greater than the respective human health screening value. 
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Table 6.5 
Casements MRS 

FINAL 

Surface Soil Screening Level Human Health Risk Assessment 
Fort Taylor, Key West, Monroe County, Florida 

Maximum Detected Site Site Specific Human Exceeds 
Analyte Units Concentration Health Screenin2 Values Screenin2 Level? 

Metals 
Lead mg/ke: 570 400 a Yes 
Mercmy mg/kg 0.19 3.0 a No 
Zinc mg/kg 380 23,000 b No 

a - Florida Administrative Code 62. 777 Soil Cleanup Target Levels, Direct Exposure Residential, dtd February 2005 
b-USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, September 12, 2008 
(http://www.epa.2ov/ree:3hwmd/risk/lmman/rb-concentration table/Generic Tables/index.htm) 

6.2.6 Disposal Area MRS 

Groundwater and air samples were not collected from the Disposal Area MRS. One 
surface water sample (and associated QA/QC sample) was collected within this MRS. As 
shown in Table 5.7, zinc was detected. A background concentration for zinc in surface 
water was not available. Thus, zinc in surface water was evaluated in this SLR.A. As 
noted below in Table 6.6, zinc was detected at concentrations less than the respective 
human health screening value. 

Table 6.6 
Disposal Area MRS 

Surface Water Screening Level Human Health Risk Assessment 
Fort Taylor, Key West, Monroe County, Florida 

Maximum Detected Site Site Spec.inc Human Exceeds 
Analyte Units Concentration Health Screenin2 Values Screenin2 Level? 
Metals I 
Zinc ~tg/L 19 387.83 I a No 

a - Florida Administrative Code 62.302 Surface Water Quality Standards, dtd April 2, 2008; Class ill Fresh Water 
Criteria, assuming CaCO3 > 400 mg/L 

6.2.7 Range Complex No. 1 MRS 

Groundwater, surface water, sediment, and air samples were not collected from the 
Range Complex No. 1 MRS. Three surface soil samples were collected within this MRS. 
As shown in Table 5.10, mercury was detected above the background concentration and 
was evaluated in this SLR.A. As noted below in Table 6. 7, mercury was detected at 
concentrations less than the respective human health screening value. 
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Table 6.7 
Range Complex No. 1 MRS 

Surface Soil Screening Level Human Health Risk Assessment 
Fort Taylor, Key West, Monroe County, Florida 

Maximum Detected Site Site Specific Human 

FINAL 

Exceeds 
Analyte Units Concent1·ation Health Screenin2 Values Screenin2 LeYel? 

Metals I 
Mercmy mg/k2 0.26 3.0 I a No 

a - Florida Administrative Code 62. 777 Soil Cleanup Target Levels, Direct Exposure Residential, dtd Febmary 2005 

6.2.8 Discussion 

6.2.8.1 Mercury and zinc were detected in the surface soil within the Casements 
MRS at concentrations less than the respective human health screening value. Lead was 
detected at concentrations greater than the respective human health screening value. 
Therefore, based on the ana~vtical results presented in this report, an unacceptable 
human health riskfrom lead mav be present through exposure to the surface soil at the 
Casements MRS. 

6.2.8.2 Zinc was detected in the surface water within the Disposal Area MRS at 
concentrations less than the respective human health screening value. Mercmy was 
detected in the surface soil within the Range Complex No. 1 MRS at concentrations less 
than the Tespective human health screening value. Therefore, based on the ana~vtical 
results presented in this report, an unacceptable human health risk from metals is not 
expected through exposure to the su1face water at the Disposal Area MRS or surface soil 
at the Range Complex No 1 MRS. 

6.3 MUNITIONS CONSTITUENT SCREENING LEVEL ECOLOGICAL 
RISK ASSESSMENT 

6.3.1 Fo11 Taylor is operated as Fo1t Zachruy Taylor Historic State Pru·k by the 
Florida Division of Recreation and Parks. Key West National Wildlife Refoge lies within 
the Range Complex No. 1 MRS boundru·ies. The site contains habitat suitable to suppoli 
numerous federally-protected species. The land use is expected to continue as a state 
pru-k. USFWS NWI-classified wetlands include the off-shore marine and estua1y areas of 
Range Complex No. 1 MRS. Potential ecological receptors may be exposed to MC 
through direct contact with soil (incidental ingestion, de1mal contact, and inhalation of 
fugitive dust) or surface water/sediment (ingestion of surface water as drinking water, 
incidental ingestion, de1mal contact, and ingestion of biota). The MC CSEM presented in 
Appendix J identifies source media, transport mechanisms, exposure routes, and potential 
receptors. 

CHAPTER6_FORTTAYLOR.DOC 
CONTRACT W912DY-04-D-OO0S. DELIVERY ORDER 0008 

6-11 
REV. 2 

10/21/2008 



FINAL 

6.3.2 The state of Florida supports 114 federally listed T&E species consisting 
of 59 animals and 55 plants.  According to FNAI and USFWS, 24 of these federally listed 
species are known to exist in Monroe County.  However, due to site ecological conditions 
and the required habitat for these species, only nine of these species may potentially 
occur within the FUDS boundary.  These nine species are the piping plover (Charadrius 
melodus), roseate tern (Sterna dougallii), Key Largo woodrat (Neotoma floridana 
smallii), Key deer (Odocoileus virginianus clavium), Key rice rat (Oryzomys palustris), 
Key Largo cotton mouse (Peromyscus gossypinus), stock island tree snail (Orthalicus 
reses reses), Garber’s spurge (Chamaesyce garberi), and tree cactus (Pilosocereus 
robinii).  Although multiple sea turtles and two corals are listed in Monroe County, these 
species are not included in this list because although the MRS boundaries extend into the 
open water, only the land portions of the FUDS are evaluated during the SI.  These T&E 
species potentially occurring on site are shown in Table 5.1.  The SVT did not observe 
any threatened or endangered species during the site field activities at the site. 

6.3.3 The Army Checklist for Important Ecological Places includes wetlands, 
areas identified under the Coastal Zone Management Act, and National Wildlife Refuges 
(BTAG, 2005).  According to NOAA CZMP, Fort Taylor is located within a coastal zone 
management area and the surrounding open waters are considered a MPA.  Because these 
areas are located within the Fort Taylor FUDS, the MRSs associated with Fort Taylor are 
considered important ecological places. 

6.3.1 Conceptual Site Model  

Fort Taylor is located at the south-southwestern most tip of Key West, Florida, and is 
operated as Fort Zachary Taylor Historic State Park.  Key West National Wildlife Refuge 
lies within the Range Complex No. 1 MRS boundaries.  The site contains habitat suitable 
to support numerous federally protected species.  USFWS NWI-classified wetlands 
include the off-shore marine and estuary areas of Range Complex No. 1 MRS. 
Ecological receptors may be exposed to MC through direct contact with soil (incidental 
ingestion, dermal contact, and inhalation of fugitive dust) or surface water/sediment 
(ingestion of surface water as drinking water, incidental ingestion, dermal contact, and 
ingestion of biota).  The MC CSEM presented in Appendix J identifies source media, 
transport mechanisms, exposure routes, and potential receptors.   

6.3.2 Management Goals 
6.3.2.1 Management goals are defined as general statements about the desired 

condition of ecological values of concern.  The goals vary based on the objectives of the 
property owner, current and reasonable future land use, regulatory requirements, the 
ecosystem, and the environmental needs of the community or other stakeholders (USACE 
2006).  The Department of the Army has an over-arching management goal for ecological 
risk assessments (ERA): 

Protect valuable biological resources from unreasonable adverse effects 
due to the release of hazardous substances associated with Army
operations, including past Department of Defense operations for FUDS 
(Department of the Army 2005). 
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6.3.2.2 All site-specific management goals should be consistent with this over-
arching goal.  Various valuable ecological resources are expected to be present within the 
site.  Based on these ecological resources, the primary ERA management goal is to 
protect wetlands, coastal zone management areas, and marine protection areas that are 
present at the site. 

6.3.3 Affected Media 
6.3.3.1 The direct release of MC from munitions disposal activities within the 

Casements MRS would likely be primarily to surface soil with possible runoff or erosion 
to surface waters and sediments outside the MRS.  The MC in the surface soil can also 
become airborne in fugitive dust.  The direct release of MC from munitions disposal 
activities within the Disposal Area MRS would likely be primarily to surface soil, surface 
water and sediment.  The direct release of MC from munitions firing activities within the 
Range Complex No. 1 MRS would be primarily to the impact area within the Gulf of 
Mexico and Atlantic Ocean, but may also directly impact the surface soil within the 
MRS.  Nine biased surface soil samples, one biased surface water sample, and one biased 
sediment sample (and associated QA/QC samples) were collected at the site.   

6.3.3.2 It is generally assumed that groundwater is not directly accessible to most 
ecological receptors, due to the inability of ecological receptors to interact with 
groundwater present at depth.  Therefore, the groundwater exposure pathway is 
incomplete for ecological receptors. 

6.3.4 Screening Values 
The Screening Level Ecological Risk Assessment (SLERA) soil, sediment, and 

surface water ecological screening values selected for this SI are based on sources 
established in the PSAP (USACE, 2005). 

6.3.5 Ecological Risk Characterization for Soil 
6.3.5.1 As discussed in Subchapter 5.2.8, the source evaluation is used to 

determine which analytes are retained for consideration in a SLERA.  Only those analytes 
retained for consideration in the SLERA following the source evaluation are evaluated in 
this chapter. 

6.3.5.2 In order to complete the ecological risk characterization for this site, the 
maximum detected concentration of each selected analyte was evaluated against the 
screening values (Subchapter 6.3.4).  This comparison resulted in the calculation of 
hazard quotients (HQ) for each analyte.  The HQ was calculated by determining the ratio 
of the maximum detected site concentration to the screening value (in this case, 
ecological medium-specific screening value).  If the HQ was equal to or less than one, the 
potential for ecological risk for that medium was considered to be negligible.  If the HQ 
was greater than one, then unacceptable ecological risks cannot be ruled out based on the 
screening comparison alone.  HQs greater than one should be reviewed to evaluate the 
significance of the exceedance.   
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6.3.6 Casements MRS 

Three biased surface soil samples were collected within the Casements MRS. Three 
MCs (lead, mercmy, and zinc) were detected in these samples above background 
concentrations and were therefore retained for evaluation in this SLERA. As shown in 
Table 6.8, the maximum detected concentrations of lead, mercmy, and zinc exceeded the 
respective screening values; therefore, the HQs was greater than one for the detected 
analytes. Specifically, the lead HQ was 51.8, the mercmy HQ was 1.9, and the zinc HQ 
was 7.6. 

Table 6.8 
Casements MRS 

Surface Soil Screening Level Ecological Risk Assessment 
Fort Taylor, Key West, Monroe County, Florida 

Ecoloidcal Receptors 
Soil Ecological 

Maximum Detected Screening Values 
Analyte Units Site Concentration (a) 

Metals 
Lead mg/kg 570 11 (b) 

Mercury mg/kg 0.19 0.10 (c) 

Zinc mg/kg 380 50 (c) 

a - Ecological screening values based on sources provided in the USA CE PSAP (USACE 2005) 
b - USEPA Ecological Soil Screening Levels, May 2008 (http://www.epa.gov/ecotox/ecosslQ 
c - USEPA Region 4 Ecological Screening Values obtained from 
(http:/fwww.epa.gov/region04/waste/ots/epatab4.pdf (LAST REVISED: November 30, 2001) 

6.3.7 Disposal Area MRS 

HQ 

51.8 

1.9 

7.6 

One surface water sample (and associated QA/QC sample) was collected within the 
Disposal Area MRS. One MC metal (zinc) was detected. As there are no background 
data for compru·ison, it cannot be determined if the obse1ved concentrations in the surface 
water are within the range of background. Therefore, zinc is evaluated in this SLERA. 
As shown in Table 6.9, the maximum detected concentration of zinc did not exceed the 
screening value; therefore, the HQ was less than one for zinc. 
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Analyte 

Metals 
Zinc 

Table 6.9 
Disposal Area MRS 

Surface Water Screening Level Ecological Risk Assessment 
Fort Taylor, Key West, Monroe County, Florida 

Ecological Receptors 

Maximum Detected Site Surface Wate1· Ecological 
Units Concentration Screening Values • 

µg/L 19.0 387.83 

FINAL 

HQ 

<1 
a - Florida Administrative Code 62.302 Surface Water Quality Standards, dtd April 2, 2008; Class III Fresh Water 
Criteria. assuming CaCO3 > 400 mg/L 

6.3.8 Range Complex No. 1 MRS 

Three biased surface soil samples were collected at the Range Complex No. 1 MRS. 
As shown in Table 5.10, mercmy was detected above the background concentration and 
was evaluated in this SLERA. Based on the results shown in Table 6.10, the maximum 
detected concentration of mercmy exceeded the risk-based ESV for surface soil. The HQ 
value for this analyte was 2.6. 

Analyte 

Metals 
Mercmy 

Table 6.10 
Range Complex No. 1 MRS 

Surface Soil Screening Level Ecological Risk Assessment 
Fort Taylor, Key West, Monroe County, Florida 

Ecoloe;ical Receptors 

Maximum Detected Soil Ecological Screening 
Units Site Concentration Values (a) 

mg/kg 0.26 O.lO(b) 

a - Ecological screening values based on sources provided in the USACE PSAP (USACE 2005) 
b - USEPA Region 4 Ecological Screening Values obtained from 
(http://www.epa.gov/region04/waste/ots/epatab4.pdf (LAST REVISED: November 30. 2001) 

6.3.9 Discussion 

HQ 

>1 

6.3 .9.1 The maximum detected concentrations of lead, mercury, and zinc in the 
Casements MRS surface soil exceeded the respective ESVs; therefore, the HQs were 
greater than one for the detected analytes. The maximum detected concentrations of 
mercury in the Range Complex No. 1 MRS surface soil exceeded the ESV; therefore, the 
HQ was greater than one for the detected analytes. Unacceptable risk to ecological 
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receptors exposed to surface soil within the Casements MRS and Range Complex No. 1 
MRS cannot be ruled out.  

6.3.9.2 The maximum detected concentration of zinc in the Disposal Area MRS 
surface water did not exceed the screening value; therefore, the HQ was less than one for 
zinc indicating negligible risk to ecological receptors.  Therefore, an unacceptable 
ecological risk through to exposure to the surface water at the Disposal Area MRS is not 
expected.   
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CHAPTER 7 
SUMMARY AND CONCLUSIONS 

7.1 SUMMARY 

7.1.1 Three MRSs at the Fort Taylor FUDS were identified and evaluated to 
determine their potential to cause significant MEC and/or MC contamination to the 
environment or to adversely affect human and ecological receptors.  The evaluation 
included the collection of surface water, sediment, and surface soil samples as well as the 
implementation of QR within the MRSs. 

7.1.2 During the site visit conducted from April 14th to 16th, 2008, the SVT 
completed approximately 2.9 miles of QR.  MEC in the form of (27) 4-inch Parrott 
Rounds, (1) 6-inch Parrott Round, and (7) 5-inch were noted within the Casements 
MRS of Fort Taylor.  Due to their designation as State of Florida historic artifacts, these 
munitions were not removed or detonated.  These items are located within rooms closed 
to public access.  The SVT noted that additional munitions are likely buried in these 
areas.  Additional munitions and cannons used as fill to fortify the fort walls are on 
display within this MRS.  No MEC or MD were found within the Disposal Area MRS or 
the Range Complex No. 1 MRS.  No target structures, craters, stressed vegetation, or 
other visual indicators were identified during the QR. 

7.1.3 Casements MRS:  Three biased surface soil samples were collected and 
analyzed for explosives and indicator metals.  No explosives were detected in the surface 
soil samples collected within this MRS.  Three MC metals (lead, mercury, and zinc) were 
detected at concentrations greater than the selected background concentration.  Therefore, 
the surface soil migration pathway is complete.  Mercury and zinc were detected at 
concentrations less than the respective human health screening value.  Lead was detected 
at concentrations greater than the respective human health screening value. The 
maximum detected concentrations of lead, mercury, and zinc in the surface soil exceeded 
the respective ESVs; therefore, the HQs were greater than one for the detected analytes. 
Mercury was also detected on adjacent naval property during the BRAC study indicating 
there may be other potential sources for this element (see note below). 

7.1.4 Disposal Area MRS:  Three biased surface soil samples were collected 
within this MRS.  One biased surface water sample and one biased sediment sample were 
collected from the edge of the moat within this MRS.  These samples were analyzed for 
explosives and indicator metals.  No explosives were detected in the samples collected 
within this MRS.  No MC metals were detected in the surface soil or sediment samples at 
concentrations greater than the selected background concentration.  Zinc was detected in 
the surface water samples collected from the MRS.  No background concentration is 
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available for comparison.  The maximum detected concentration of zinc in the surface 
water did not exceed the human health screening value or ESV.  

7.1.5 Range Complex No. 1 MRS:  Three biased surface soil samples were 
collected within this MRS and analyzed for explosives and indicator metals. No 
explosives were detected in the samples collected within this MRS.  One MC metal 
(mercury) was detected at a concentration greater than the selected background 
concentration.  Mercury was detected at concentrations less than the respective human 
health screening value.  The maximum detected concentration of mercury exceeded the 
risk-based ESV for surface soil; therefore the HQ value was greater than one.   

Note:  A FDEP-contracted environmental investigation (WRS 2004) found 
mercury contamination on property adjacent to the Fort Taylor FUDS in 
amounts near, or higher than, the levels of mercury found in samples collected 
within the FUDS boundary.  It is likely the mercury is from non-munitions 
sources and potentially from non-DoD activities.  No source for the mercury on 
the adjacent property was established.  However, studies in Florida (Research 
in Review, FSU, Fall & Winter 1997, “Florida’s Mercury Menace”, William 
Landing, Ph.D. [www.rinr.fsu.edu/fallwinter97/features/mercury]; and EVISA 
“Report Finds Mercury Contamination Permeates Wildlife System 
[www.speciation.net/public/news/2006/09/23]) have found high levels of 
mercury in ecosystems of southern Florida.  The source of this mercury 
contamination is postulated to be from atmospheric deposition and historic 
waste disposal methods.   

7.2 CONCLUSIONS REGARDING POTENTIAL MUNITIONS AND 
EXPLOSIVES OF CONCERN EXPOSURE PATHWAYS 

7.2.1 Based on the ASR (USACE 1996) and ASR Supplement (USACE 2004), 
the munitions known or suspected to have been disposed of or used within the Casements 
MRS, Disposal Area MRS, and Range Complex No. 1 MRS are 12-inch, AP, M1912; 12-
inch, AP, M1913; 3-inch, HE, M1915; 90mm, HE, M71 and HE-T, M71A1; Civil War, 
10-inch, Smoothbore Shot; Civil War, Projectiles, General; Civil War, Projectiles, 
Smoothbore; Civil War, Shell, Parrott; and 1.457-inch TP, Subcaliber.  Submarine Mines 
were also potentially used within the Range Complex No. 1 MRS.  These munitions 
contain fuzes and explosives, and might present a residual explosive hazard if they 
remain at the site intact.   

7.2.2 During the 2008 site visit, MEC in the form of (27) 4-inch Parrott 
Rounds, (1) 6-inch Parrott Round, and (7) 5-inch Cannon Balls were noted within the 
Casements MRS of Fort Taylor.  Due to their designation as State of Florida historic 
artifacts, these munitions were not removed or detonated.  These items are located within 
rooms closed to public access.  The SVT noted that additional munitions are likely buried 
in these areas.  Additional munitions and cannons used as fill to fortify the fort walls are 
on display within this MRS.   

7.2.3 Although the SVT did not find MD or MEC within the Disposal Area 
MRS, MEC in the form of a fuzed 3-inch Parrott Rifle projectile was recovered from the 
visitor walking trail located near the moat within the Disposal Area MRS on October 23, 
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2007.  During the excavation of the moat within this MRS in 1989, several fuzed Civil 
War-era projectiles were found and destroyed.  Approximately half of the excavation 
material from the moat was used for beach stabilization.  The remainder was used at other 
sites in Key West.  A berm is located to the south of the trail and moat, which is 
potentially composed of the soil excavated from the moat and thus potentially contains 
additional munitions.  Site access to the general public within this MRS is solely 
restricted by State Park hours of operation. 

7.2.4 Neither MEC nor MD were found in the Range Complex No. 1 MRS 
during the 1994 ASR site visit or during the 2008 SI field visit.  A fuzed 3-inch Parrott 
Rifle projectile was recovered from the visitor walking trail located near the moat within 
the Disposal Area MRS (which overlaps with the Range Complex No. 1 MRS) in 2007. 
It is reported that WWII-era inert munitions occasionally wash ashore along the western 
coast of the range following large storms (personal communication, H. Smid, June 17, 
2008).  The most recent instance was approximately between 2006 and 2007.  No other 
MEC or MD have been reported within this MRS since site closure.  The land portion of 
this MRS was created using fill originating from the adjacent shipping channel after the 
era of use of this firing point.  This land thus potentially contains munitions dredged from 
within the firing fan.  There are no known access restrictions. 

7.2.5 Based on the qualitative MEC Screening Level Risk Assessment (Chapter 
6), there is the possibility that human receptors might come into contact with explosively 
hazardous MEC at Casements MRS, the Disposal Area MRS, and the Range Complex 
No. 1 MRS; therefore, there is the potential for an explosive safety risk at these MRSs. 

7.3 CONCLUSIONS REGARDING POTENTIAL MUNITIONS 
CONSTITUENTS EXPOSURE PATHWAYS 

7.3.1 An exposure pathway is not considered to be completed unless all four of 
the following elements are present (USEPA, 1989): 

• A source and mechanism for chemical release; 

• An environmental transport/exposure medium; 

• A receptor exposure point; and 

• A receptor and a likely route of exposure at the exposure point. 

7.3.2 Casements MRS:  The groundwater, surface water, and sediment 
migration pathways are incomplete.  The surface soil and air migration pathways are 
complete, as three metals were detected in the surface soil above the selected background 
concentration.  Mercury and zinc were detected at concentrations below the human health 
screening values.  The maximum detected concentration of lead exceeded the human 
health screening value.  The maximum detected concentrations of the three metals 
exceeded the ESVs.  Based on the analytical results presented in this report, an 
unacceptable human health risk from lead may be present through exposure to the 
surface soil within this MRS.  Additionally, unacceptable risk to ecological receptors 
exposed to surface soil within this MRS cannot be ruled out. 
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7.3.3 Disposal Area MRS:  The groundwater, sediment, surface soil, and air 
migration pathways are incomplete.  The surface water exposure pathway is complete for 
this MRS.  Zinc was detected within the surface water sample; no background data were 
available for comparison.  The maximum detected concentration of zinc in the surface 
water did not exceed the human health screening value or ESV.  Based on the analytical 
results presented in this report, this MRS does not represent an increased risk to 
human or ecological receptors with regard to MCs. 

7.3.4 MRS 03 – Range Complex No. 1 MRS:  The surface soil and air migration 
pathways are complete.  Mercury was detected within the surface soil samples collected 
within this MRS.  Due to the potential for leaching of contamination to the groundwater, 
and runoff to the surface water and sediments, these migration pathways are potentially 
complete.  Further evaluation of these media may be warranted.  Mercury was detected at 
concentrations less than the respective human health screening value.  The maximum 
detected concentration of mercury exceeded the ESV for surface soil. Based on the 
analytical results presented in this report, this MRS does not represent an increased 
risk to human receptors with regard to exposure to surface soil.  Unacceptable risk to 
ecological receptors exposed to surface soil within this MRS cannot be ruled out. 

7.4 OVERALL CONCLUSIONS  

7.4.1 Casements MRS:  Due to the confirmed presence of explosively hazardous 
munitions within the walls of Fort Taylor, there is a possibility that human receptors 
might come into contact with explosively hazardous MEC at this MRS.  The MEC 
exposure pathway for the Casements MRS is complete.  An unacceptable human health 
risk from lead may be present through exposure to the surface soil within this MRS. 
Additionally, unacceptable risk to ecological receptors exposed to surface soil within this 
MRS cannot be ruled out as lead, mercury, and zinc were detected at concentrations 
exceeding the respective ESVs.  While these metals are MC, an additional potential 
source of contamination exists as Fort Taylor was used for an extended period of time as 
a salvage yard by the U.S. Navy. 

7.4.2 Disposal Area MRS:  Due to confirmed, historical and recent findings of 
MEC within this MRS and the potential for MEC to remain within the soil surrounding 
the moat, the MEC exposure pathway for the Disposal Area MRS is complete. 
Approximately half of the excavated soil originating from the moat was used for beach 
stabilization.  The remainder of the soil was used offsite in Key West.  A berm is located 
to the south of the trail and moat, which is potentially composed of the soil excavated 
from the moat and thus potentially contains additional munitions.  Although the surface 
water migration pathway is complete due to the presence of zinc, the maximum 
concentration of zinc did not exceed the human health or ecological screening values. 
This MRS does not represent an increased risk to human or ecological receptors with 
regard to MCs.   

7.4.3 Range Complex No. 1 MRS:  It is reported that WWII-era inert munitions 
occasionally was ashore along the western coast of this MRS following large storms, 
most recently between 2006 and 2007.  The land portion of this MRS was created using 
fill originating from the adjacent shipping channel after the era of use of this firing point. 

7-4 
CHAPTER7_FORTTAYLOR.DOC REV. 2 
CONTRACT W912DY-04-D-0005, DELIVERY ORDER 0008 10/21/2008 



FINAL 

This land thus potentially contains munitions dredged from within the firing fan.  Due to 
the potential presence of explosively hazardous MEC, the MEC exposure pathway for the 
Range Complex No. 1 MRS is complete.  The surface soil and air migration pathways are 
complete.  Although the maximum detected concentration of mercury did not exceed the 
human health screening value, it did exceed the ESV.  The groundwater, surface water, 
and sediment migration pathways are potentially complete.  Further evaluation of these 
media may be warranted. Unacceptable risk to ecological receptors exposed to surface 
soil within this MRS cannot be ruled out. 
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CHAPTER 8 
RECOMMENDATIONS 

Based on historical documentation, the April 2008 SI field effort, the analysis 
results, and the QR conducted, the Casements MRS, Disposal Area MRS, and the Range 
Complex No. 1 MRS of Fort Taylor are recommended to proceed to RI/FS status.  Under 
current site conditions, neither a TCRA nor a NTCRA is recommended for these MRSs. 
However, munitions are present onsite both in controlled and uncontrolled areas, the site 
is open to the public, and the munitions may pose a threat to human health and the 
environment as a result of ongoing deterioration.  Further evaluation of surface soil 
within the Casements MRS and of the surface soil, surface water, sediment, and 
groundwater within the Range Complex No. 1 MRS may be warranted during the RI/FS. 
Further MC evaluation within the Disposal Area MRS is not recommended.  The 
supporting evidence for these recommendations follows:  

• Explosively hazardous MEC remain within the Casements MRS.  During the 2008 
site visit, MEC in the form of (27) 4-inch Parrott Rounds, (1) 6-inch Parrott 
Round, and (7) 5-inch Cannon Balls were noted within the Casements MRS of 
Fort Taylor.  Due to their designation as State of Florida historic artifacts, these 
munitions were not removed or detonated.  These items are located within rooms 
closed to public access.  The SVT noted that additional munitions are likely buried 
in these areas. 

• Based on the analytical results presented in this report, an unacceptable human 
health risk from lead may be present through exposure to the surface soil within 
the Casements MRS.  Additionally, unacceptable risk to ecological receptors 
exposed to surface soil within this MRS cannot be ruled out.  The maximum 
detected concentration of lead in the surface soil exceeded the human health 
screening value.  The maximum detected concentrations of lead, mercury, and zinc 
exceeded the ESVs.  The source of the contamination is confounded as Fort Taylor 
was used for an extended period of time as a U.S. Navy salvage yard. 

• Explosively hazardous MEC likely remain within the Disposal Area MRS. 
Although the SVT did not find MD or MEC within the Disposal Area MRS, MEC 
in the form of a fuzed 3-inch Parrott Rifle projectile was recovered from the visitor 
walking trail located near the moat within the Disposal Area MRS on October 23, 
2007.  During the excavation of the moat within this MRS in 1989, several fuzed 
Civil War-era projectiles were found and destroyed.  Approximately half of the 
excavation material from the moat was used for beach stabilization.  The 
remainder was used at other sites in Key West.  A berm is located to the south of 
the trail and moat, which is potentially composed of the soil excavated from the 
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moat and thus potentially contains additional munitions.  Site access to the general 
public within this MRS is solely restricted by State Park hours of operation. 

• Based on the analytical results presented in this report, the Disposal Area MRS 
does not represent an increased risk to human or ecological receptors with regard 
to MC contamination. 

• Explosively hazardous MEC potentially remain within the Range Complex No. 1 
MRS.  Neither MEC nor MD were found in the Range Complex No. 1 MRS 
during the 1994 ASR site visit or during the 2008 SI field visit.  A fuzed 3-inch 
Parrott Rifle projectile was recovered in 2007 from the visitor walking trail located 
near the moat within the overlap area of the Disposal Area MRS and the Range 
Complex No. 1 MRS.  WWII-era inert munitions reportedly wash ashore along the 
western coast of this MRS following large storms, most recently between 2006 and 
2007.  No other MEC or MD have been reported within this MRS since site 
closure.  The land portion of this MRS was created using fill originating from the 
adjacent shipping channel after the era of use of this firing point.  This land thus 
potentially contains munitions dredged from within the firing fan.  There are no 
known access restrictions.   

• Based on the analytical results presented in this report, the Range Complex No. 1 
MRS does not represent an increased risk to human receptors with regard to 
exposure to surface soil.  However, unacceptable risk to ecological receptors 
exposed to surface soil within this MRS cannot be ruled out.  Mercury was 
detected within the surface soil samples collected within this MRS.  Due to the 
potential for leaching of contamination to the groundwater, and runoff to the 
surface water and sediments, these migration pathways are potentially complete. 
Further evaluation of these media is recommended during the RI/FS.   
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Table 8.1 
Recommendations 

Fort Taylor, Monroe County, Key West, Florida 

MRS 

Casements MRS 

Disposal Area MRS 

Range Complex No. 
lMRS 

Recommendation 

Rl/FS 

Rl/FS 

Rl/FS 

CHAPTERS FORTIAYLORDOC 
CONTRACTW912DY-04-D-OOOS. DELIVERY ORDER 0008 

Justification 

MEC in the fo1m of (27) 4-inch PruTott 
Rounds, (1) 6-inch PruTott Round, and (7) 
5-inch Cannon Balls were found during 
2008 field effo1t and remain intact onsite 
(within rooms closed to public access). 
Additional munitions are likely buried 

Lead in surface soil exceeded human health 
screening value. Lead, mercmy, and zinc 
exceeded ESV. 

October 2007 discove1y of MEC on visitor 
trail and potential for MEC buried within 
soil of MRS. 

No MC contamination detected exceeding 
human health screening value or ESV. 

WWII-era inert munitions repoitedly wash 
ashore, most recently between 2006 and 
2007. Munitions potentially remain buried 
in fill originating from within the firing fan 
used to create land smTounding the fort. 

Mercmy detected in smface soil exceeding 
ESV. Groundwater, surface water, and 
sediment migration pathways potentially 
complete. 
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