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Executive Summary 
This document presents the data, results, and conclusions for the Expanded Site Inspection (SI) conducted in 
March 2014 at the Former Cat Island Bomb Target BT-2 (hereafter referred to as BT-2) associated with 
Marine Corps Air Station (MCAS) Cherry Point, North Carolina. The Expanded SI was performed in 
accordance with the Amendment to the Expanded Site Inspection Work Plan for Munitions Response 
Program, Former Cat Island Bomb Target BT-2 (CH2M HILL, 2014a); the Sampling and Analysis Plan (Field 
Sampling Plan and Quality Assurance Project Plan), Former Cat Island Bomb Target BT-2, Expanded Site 
Inspection (SAP) (CH2M HILL, 2010); and the Explosives Safety Submission (ESS) for Munitions Response 
Activities Former Cat Island Bomb Target BT-2 and Surface Danger Zone (CH2M HILL, 2014b). 

BT-2 is a closed range located near Wood Island in Bogue Sound in Carteret County, between the town of 
Emerald Isle, North Carolina, and the mainland. The coordinates of BT-2 were modified several times during 
operation of the target location, but all target coordinates were located in the vicinity of Wood Island. The 
site consists of an approximately 10-acre island primarily covered with marsh grasses and other vegetation 
with sandy beaches located on the northern and southern sides of the island.  

The primary objective of the Expanded SI was to perform a surface removal of munitions and explosives of 
concern (MEC) and material potentially presenting an explosive hazard (MPPEH) and non-munitions related 
debris that has accumulated on the surface of Wood Island after surface removal activities were performed 
in 2010. Since the previous surface removal, additional MPPEH had accumulated on the surface of Wood 
Island due to erosion and tidal action. The March 2014 surface removal was performed in the sandy areas 
along the northern and southern shorelines, as MPPEH was observed only in these areas. 

A total of 4,612 pounds of MPPEH were removed from the surface of Wood Island during the 
surface removal activities conducted between March 19 and 27, 2014. The MPPEH was transported from 
Wood Island to nearby Marine Corps Auxiliary Landing Field (MCALF) Bogue, where it was inspected and 
certified as material documented as safe (MDAS). The MDAS was demilitarized on MCALF Bogue, as 
necessary, prior to shipment of the material to Bonetti Explosives, Inc. in Columbus, Texas for disposal by 
thermal treatment.  

One MEC item, a 100-pound general purpose bomb, was identified on Wood Island during the surface 
removal. The item was destroyed on Wood Island by controlled detonation. Vibration monitoring was 
performed on Wood Island and nearby Bogue Banks during the controlled detonation and the results 
indicated that vibrations from the detonation did not impact the nearby residential areas.  

Following the controlled detonation of the 100-pound general purpose bomb, surface soil samples were 
collected from the detonation area in accordance with the SAP (CH2M HILL, 2010). The samples were 
analyzed for explosives residues, perchlorate, and target analyte list (TAL) metals. Explosives residues and 
perchlorate were not detected in any of the site samples, and all detected metals concentrations were less 
than background concentrations. 

A human health risk screening (HHRS) and ecological risk screening (ERS) were performed on the post-
detonation sample results. The results of the HHRS and ERS indicated that there are no unacceptable risks to 
human or ecological receptors due to the controlled detonation activities.  
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SECTION 1 

Introduction 
Marine Corps Air Station (MCAS) Cherry Point is in the process of investigating closed ranges in accordance 
with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) investigation 
process. Due to historical activities at the Former Cat Island Bomb Target (BT)-2 and associated surface 
danger zone (SDZ) (collectively referred to hereafter as BT-2), a Munitions Response Program (MRP) 
Expanded Site Inspection (SI) was conducted at the site in March and April 2014. This Expanded SI was 
conducted by CH2M HILL under the Naval Facilities Engineering Command (NAVFAC) Atlantic, 
Comprehensive Long-term Environmental Action—Navy (CLEAN) Contract No. N62470-08-D-1000, Contract 
Task Order 69.  

This document summarizes the surface removal activities, soil sampling analytical results, risk screenings, 
and conclusions for the BT-2 Expanded SI. The Expanded SI was conducted to remove munitions and 
explosives of concern (MEC) and material potentially presenting an explosive hazard (MPPEH) from the 
surface of Wood Island. The surface removal focused on MEC/MPPEH located within the sandy areas on the 
northern and southern shorelines of Wood Island, where MEC/MPPEH was observed due to erosion and 
tidal action. MEC/MPPEH were not observed within the upland and marshland portions of the island.  

The Expanded SI was performed in accordance with the Amendment to the Expanded Site Inspection Work 
Plan for Munitions Response Program, Former Cat Island Bomb Target (BT-2), Marine Corps Air Station 
Cherry Point (CH2M HILL, 2014a), referred to herein as the Work Plan; the Sampling and Analysis Plan (SAP) 
(Field Sampling Plan and Quality Assurance Project Plan), Former Cat Island Bomb Target BT-2, Expanded 
Site Inspection (CH2M HILL, 2010); and the Explosives Safety Submission (ESS) for Munitions Response 
Activities Former Cat Island Bomb Target BT-2 and Surface Danger Zone (CH2M HILL, 2014b). 

1.1 Objectives 
The objective of the Expanded SI was to perform a surface removal of MEC/MPPEH from the surface of 
Wood Island to protect human health and the environment. Soil sampling and vibration monitoring activities 
were performed to support the surface removal activities. 

1.2 Report Organization 
This Expanded SI Report is composed of the following sections: 

• Section 1 – Introduction; provides the project scope and objectives of the Expanded SI and the format 
for report organization. 

• Section 2 – Site Background; provides a general description of BT-2 and summarizes the site history. 

• Section 3 – Field Investigation Activities; identifies the technical approach, methods, and operational 
procedures that were used to perform the surface removal activities. 

• Section 4 – Investigation Results; summarizes the results of the surface removal activities, including 
vibration monitoring results and post-detonation sampling analytical results. 

• Section 5 – Human Health Risk Screening (HRS); evaluates the potential for human health risks associated 
with exposure to surface soil at BT-2 that may have been impacted by controlled detonation activities. 

• Section 6 – Ecological Risk Screening (ERS); evaluates the potential for ecological risks associated with 
exposure to surface soil at BT-2 that may have been impacted by controlled detonation activities. 

• Section 7 – Conclusions and Recommendations; summarizes the findings of the investigation and 
provides recommendations for further actions based on these findings. 

• Section 8 – References; lists the references cited in the preceding sections. 
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SECTION 2 

Site Background 
This section presents a summary of regional and site-specific background information, including location, 
site setting, physical characteristics, and site history. 

2.1 MCAS Cherry Point Location and Description 
MCAS Cherry Point is a 13,164-acre military reservation located north of the town of Havelock, in 
southeastern Craven County, North Carolina (Figure 2-1). Commissioned in 1942, MCAS Cherry Point 
currently provides support facilities and services for the Second Marine Aircraft Wing, the Fleet Readiness 
Center – East, Service Support Detachment 21 of the Second Force Service Support Group, the Naval Air 
Maintenance Training Group Detachment, and the Defense Reutilization and Marketing Office. MCAS Cherry 
Point maintains facilities for training and supporting the Atlantic Fleet Marine Force aviation units and is 
designated as a primary aviation supply point. BT-2 is a former range associated with MCAS Cherry Point and 
is located approximately 14 miles south of the Air Station. 

2.2 BT-2 Site Description 
BT-2 is a closed range located in Bogue Sound in Western Carteret County, North Carolina, between the 
town of Emerald Isle and the mainland, and centered at Latitude 34º 41’ 12”N and Longitude 76º 57’ 06” W, 
as shown on Figure 2-1. BT-2 is composed of three bomb target coordinate locations that were in use from 
1945 to 1955 and a 3-mile SDZ surrounding the targets, as shown on Figure 2-2. The former bomb target 
coordinates, which were modified several times during operation of this target, were located in the 
immediate vicinity of Wood Island in Bogue Sound. Wood Island is an approximately 10-acre island covered 
with marsh grasses and other vegetation, with sandy beaches located on the northern and southern sides of 
the island. The SDZ encompasses Wood Island and portions of Bogue Sound, mainland North Carolina, the 
Bogue Banks barrier island, and the Intracoastal Waterway. A graphical representation of the conceptual site 
model for BT-2 is presented on Figure 2-3.  

2.3 Site History  
2.3.1 Historical Site Use and Management (1943 – 2007) 
From 1943 to 1952, BT-2 was used for aerial bombing practice from aircraft using inert, target-practice 
munitions. In 1952, the use of live ammunition was initiated at the site (Navy, 1957a). The Range 
Identification and Preliminary Range Assessment Report (USACE, 2001) indicates that general purpose 
bombs, armor piercing bombs, semi-armor piercing bombs, depth bombs, rockets and machine guns 
(.30 caliber to 20 millimeter [mm]) were used for training activities at BT-2. The estimated penetration 
depths of munitions varies according to the type of munitions that were used (USACE, 2001). Air-delivered 
ordnance, including up to 2,000-pound bombs, were reportedly used on the island. A memorandum dated 
April 5, 1956, indicated that the Navy and/or Marines had discontinued the use of BT-2 for bombing 
purposes in approximately 1955 (Navy, 1956).  

The Department of the Navy (Navy) leased the Wood Island property from 1943 to 1955 (Maulick, 1943). In 
1955, the Navy proposed to acquire the land because it was economically impractical to restore the 
property to its original condition (Navy, 1957a). On April 24, 1956, the Navy acquired the land by 
condemnation proceedings and a Declaration of Taking (Navy, 1957b).  

The Navy performed UXO clearance, referred to as surface decontamination, of Wood Island in 1957. The 
details and extent of the UXO clearance are unknown. At that time, the Navy concluded that there was a 
high probability that UXO was present below the surface of the island that could not be detected by probing, 

ES121514125640MKE 2-1 



EXPANDED SITE INSPECTION REPORT FORMER CAT ISLAND BOMB TARGET BT-2 

and that UXO may continue to be exposed through tidal action and storms. The Navy stated that Wood 
Island remained a potentially dangerous area (Navy, 1957c). 

On November 21 and 27, 1963, the MCAS Cherry Point Explosive Ordnance Disposal (EOD) team conducted 
a surface sweep of Wood Island for UXO. No UXO was found; however, items of inert and expended 
ordnance were observed. At that time, the Navy would not certify that Wood Island had been 
decontaminated with respect to UXO due to the potential for ordnance to be buried to a depth of 30 feet or 
more and due to the potential for buried ordnance to be brought to the surface through tidal action and 
storms (USMC, 1963). 

In 1972, the Navy concluded that Wood Island could not be released from Department of Defense control, 
as the high cost of complete unexploded ordnance (UXO) removal made disposal of the property infeasible 
(Navy, 1972). Although the land is no longer being used for military training, ownership of Wood Island is 
still retained by the Navy. 

MCAS Cherry Point EOD performed a site visit to Wood Island in August 2007. Miniature practice bombs and 
rocket components were identified on the island surface and were destroyed by EOD personnel. Further site 
reconnaissance visits were made to Wood Island in February 2008 and January 2009 by the Navy and MCAS 
Cherry Point personnel. During these site reconnaissance visits, surface and partially-buried MPPEH were 
observed on the island. A higher concentration of surface MPPEH was observed on the beaches located on 
the northern portion of Wood Island. 

2.3.2 Preliminary Assessment/Site Inspection (2008 – 2009) 
Under the Navy’s Munitions Response Program, a Preliminary Assessment (PA)/SI began in 2008 with a 
review of historical records. During site visits to Wood Island, remnants of old munitions and munitions 
fragments were observed on the surface, along the shoreline, and partially buried on the island. 

In the spring of 2009, an aerial digital geophysical mapping (DGM) survey was conducted over approximately 
10 square miles of Bogue Sound surrounding Wood Island. The purpose of the DGM survey was to detect 
and accurately map the locations of metallic items, referred to as magnetic anomalies, on Wood Island and 
within the SDZ around BT-2. In addition, samples of soil on the island and samples of surface water and 
sediment on and around the island were collected and analyzed for munitions constituents (MC) such as 
metals and explosives residues. Explosives residues and perchlorate were either not detected or were 
detected at concentrations that did not exceed regulatory screening criteria. Metals concentrations were 
considered to be representative of natural or anthropogenic background conditions unrelated to impacts 
from munitions use. 

During the aerial DGM survey of Bogue Sound, a digital map of magnetic anomalies on and around Wood 
Island was generated. DGM is not able to distinguish between munitions items and non-munitions items 
composed of ferrous metals.  

The DGM survey identified approximately 10,400 magnetic anomalies. The highest concentrations of 
magnetic anomalies were clustered within approximately 650 feet of Wood Island. This mass of closely-
spaced magnetic anomalies corresponds to the expected pattern of ordnance distribution for an aerial 
bombing target. Three much smaller clusters of magnetic anomalies were found in the investigation area 
further away from Wood Island in Bogue Sound, and may be unrelated to former aerial bombing.  

The July 2010 PA/SI Report also included the results of preliminary human health and ecological risk 
assessment screenings. These risk assessment screenings did not address the explosive hazards potentially 
associated with munitions items, but rather, any potential environmental risks from exposure to munitions-
related constituents such as explosives residues and metals. Based on the environmental data that were 
collected and analyzed in 2009, no unacceptable risks were identified to human health or to wildlife that 
might be exposed to MC in the surface soil, sediment, or surface water at BT-2. Therefore, no further 
evaluation of MC in the surface soil, surface water, and sediment was recommended on Wood Island or in 
Bogue Sound (CH2M HILL, 2010). 
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The PA/SI Report did conclude that the explosive hazards associated with munitions presented a potential 
risk to human safety. The MPPEH visible on the surface of Wood Island, and the high concentrations of 
magnetic anomalies in the water around the island, led the Navy to conclude that further action to address 
explosive hazards was needed. 

2.3.3 Warning Signs Installation (2008 – 2012) 
In 2008, 16 warning signs were installed on the shoreline of Wood Island to advise the public about the 
potential munitions hazards and to warn against trespassing on the island. The signs are approximately 
3 feet by 3 feet in size and manufactured of .080-gauge aluminum. The signs read: “DANGER, UNEXPLODED 
ORDNANCE, DO NOT ENTER” in 3-inch-high letters (CH2M HILL, 2008).  

In March 2012, MCAS Cherry Point and the Navy installed 20 additional warning signs in the shallow water 
around Wood Island, approximately 1,200 feet from the island’s shoreline. The purpose of the signs is to 
warn boaters of the danger posed by bottom-disturbing activities (such as anchoring, dredging, or 
clamming), thereby further reducing the chance of public exposure to MEC/MPPEH. These 2-foot-square 
signs are mounted on 20-foot long poles that extend approximately 9 feet above the surface of the water, 
and read: “DANGER, UNEXPLODED ORDNANCE, NO ANCHORING OR BOTTOM DISTURBING ACTIVITIES.” 

2.3.4 Expanded Site Inspection and Surface Removal Activities (2010) 
In October and November 2010, MCAS Cherry Point and the Navy conducted an Expanded SI and surface 
removal effort to identify and remove munitions-related items, fragments, and other metallic items from 
the surface of Wood Island.  

Approximately 3,900 pounds of MPPEH were removed from the island, along with 120 pounds of other 
metallic debris related to recreation and fishing activities in Bogue Sound. No controlled detonations were 
needed to destroy items, as all MPPEH items encountered were safe to move. The MPPEH and other 
metallic debris were moved from the island to Marine Corps Auxiliary Landing Field (MCALF) Bogue (a 
nearby Marine Corps installation on the North Carolina mainland), documented as safe, and demilitarized 
using a shredder. All of the material documented as safe (MDAS) was shipped to a metal recycling facility for 
disposal. Details of Expanded SI activities are presented in the After Action Report (CH2M HILL, 2011). 

2.4 Site Geology 
The marshland soils at Wood Island are level and very poorly-drained mucks. The dominant soil is classified 
as the Newhan-Corolla complex, and is composed of marine sediment deposits and organic mucks. Some 
marshlands are present on the island, and have semi-permanently saturated and flooded soils. The 
northern one-third (4 acres) of the island is a vegetated sandy dune including trees and bushes, with an 
elevation of 9 feet above mean sea level (msl); the elevation of the southern two-thirds of the island is less 
than 3 feet above msl. Strong storm tides may flood the terrestrial dune habitat (USMC, 2001). Visible 
erosion of the terrestrial dune habitat has been observed since 2008. The sediments surrounding the island 
are predominantly poorly-graded fine sands with trace to minor clay and silt components.  
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SECTION 3 

Field Investigation Activities  
Field investigation activities were performed in accordance with the Work Plan (CH2M HILL, 2014a), the ESS 
(CH2M HILL, 2014b) and the SAP (CH2M HILL, 2010).  

3.1 Surface Removal Activities 
3.1.1 MEC and MPPEH Removal 
• Surface removal activities on Wood Island were performed by USA Environmental, Inc. of Tampa, 

Florida. UXO technicians operated under the supervision of CH2M HILL from March 19 through 27, 2014. 
The surface removal focused on MEC/MPPEH located within the sandy areas on the northern and 
southern shorelines of Wood Island that had been exposed due to erosion and tidal action. MEC/MPPEH 
were removed down to the low tide line. MEC/MPPEH were not observed within the upland and 
marshland portions of the island. The approximate extent of surface removal activities on Wood Island is 
presented on Figure 3-1.  

• A total of 4,612 pounds of MPPEH and non-munitions related debris were removed from the surface of 
Wood Island and transported by boat to MCALF Bogue. The MPPEH was inspected after using a chop 
saw and drill press, as necessary, to expose all surfaces of items potentially containing explosives. All 
MPPEH was inspected for the presence of energetic material and, following two visual inspections 
where no energetic materials were identified, the material was designated as MDAS. The MDAS was 
demilitarized on MCALF Bogue, as needed, prior to shipment to Bonetti Explosives, Inc. in Columbus, 
Texas for final disposal by thermal treatment. Copies of the DD Form 1348-1A prepared for each drum 
shipped to Bonetti and the final documentation for MDAS destruction are included in Appendix A.  

• One MEC item, a 100-pound general purpose bomb, was identified on Wood Island during the surface 
removal on March 20, 2014. The MEC item was placed under guard until the controlled detonation was 
performed. The intentional detonation exclusion zone was enforced during the detonation activities.  

A summary of the items recovered from Wood Island is included in the table below: 

TABLE 3-1 
Items Recovered During Surface Removal  

Category Description Quantity 

MEC Bomb, GP, 100-lb, AN-M30 1 item 

MPPEH Rocket, Practice, SCAR nose cones 49 items 

MPPEH Rocket, Practice, SCAR 195 items 

MPPEH Bomb, AN-Mk23, Practice 772 items 

MPPEH Mk45 parts 2 items 

MPPEH Mk15 parts 2 items 

MPPEH M905 Tail Fuze part 1 item 

Scrap Metallic surface debris 1,960 pounds 

 

3.1.2 North Carolina Department of Environment and Natural Resources 
Temporary Emergency Permit 

MPPEH recovered on Wood Island was transported to MCALF Bogue in accordance with North Carolina 
Department of Environment and Natural Resources (NCDENR) Temporary Emergency Permit No. NC3 170 
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024 605 E1. This permit allowed all MPPEH generated from surface clearance activities on Wood Island to be 
transported to MCALF Bogue for temporary storage and demilitarization prior to being certified as MDAS. 
The permit is included in Appendix B.  

3.1.3 Vibration Monitoring 
Vibration monitoring was performed by GEONOR, Inc. of Augusta, New Jersey during the controlled 
detonation event to evaluate whether vibrations from the detonation may have impacted the nearby 
residential areas on Bogue Banks.  

Velocity transducers (vibration monitoring points) were set up at three locations as shown on Figure 3-2: 
one approximately 200 feet north of the controlled detonation location on Wood Island (VMP-1), one at the 
northern end of Burlington Street in the town of Emerald Isle (VMP-2), and one at Park Drive in Emerald Isle 
(VMP-3). Velocity-sensitive transducers (three-axis geophones) were placed on the ground surface to record 
the frequency and amplitude of the ground motion.  

The transducers were set up to record in both histogram and waveform modes. In histogram mode, the 
peak values of particle velocity (PV), particle displacement (PD), and air overpressure (AOP) were measured 
over predetermined time periods, and in waveform mode, each of the measured PV, PD, and AOP were 
recorded if a threshold value of 0.05 inches/second was achieved. The threshold value was selected to be 
generally greater than background levels but below the typical value that would potentially cause structural 
damage. 

The results of the vibration monitoring indicated that the controlled detonation did not cause vibration 
levels that could potentially cause structural damage to residences on Bogue Banks. VPM-1 (located on 
Wood Island) recorded both histogram and waveform data, as expected, since this geophone was located 
closest to the detonation point and had the highest recorded PV value of 0.225 inches/second. The second 
waveform measurement at VPM-1 was likely generated due to a piece of debris landing near the geophone 
approximately 5 seconds after detonation. Vibration levels in the VPM-2 and VPM-3 geophones did not 
reach the threshold value of 0.05 inches/second; therefore; no waveform data were recorded. The vibration 
monitoring data are included in Appendix C.  

3.1.4 Post-Detonation Surface Soil Sampling 
Four post-detonation surface soil samples were collected on March 21, 2014 following the controlled 
detonation of the 100-pound general purpose bomb. Soil sampling was performed in accordance with the 
SAP (CH2M HILL, 2010). One surface soil sample (BT2-SS01) was collected using the TR-02-01 sampling 
approach in an area measuring 1 meter by 1 meter (Thiboutot, Ampleman, and Hewitt, 2002) at the 
detonation location. Thirty sample aliquots were composited from random locations within the 1-meter by 
1-meter sample area from depths of 0 to 2 inches below ground surface.  

Three replicate samples (BT2-SS02 through BT2-SS04) were collected outside the TR-01-01 sampling area, 
but within a radius of 10 meters of the detonation location, to encompass the visible ejecta pattern. Thirty 
aliquots of soil were collected per replicate from 0 to 2 inches below ground surface and homogenized in 
accordance with the Post-Detonation Surface Soil Sampling for Munitions Constituents Standard Operating 
Procedure in Appendix A of the SAP (CH2M HILL, 2010). 

Surface soil samples were collected using disposal spatulas and plastic zip-top bags for homogenization. The 
sample location coordinates were recorded using a handheld global positioning system (GPS). All soil samples 
were analyzed for explosives residues, including pentaerythritol tetranitrate (PETN) and nitroglycerin, by 
United States Environmental Protection Agency (USEPA) Methods 8330/8332, perchlorate by USEPA 
Method 6850, and target analyte list (TAL) metals, including mercury, by USEPA Methods 6010/7471B.  
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SECTION 3—FIELD INVESTIGATION ACTIVITIES 

3.1.5 Quality Assurance/Quality Control Sampling 
Appropriate quality assurance (QA)/quality control (QC) sampling was performed in accordance with the SAP 
(CH2M HILL, 2010), including the collection of temperature blanks and duplicate samples (field and matrix 
spike/matrix spike duplicates).  

3.1.6 Investigation Derived Waste 
Investigation-derived waste (IDW) generated during surface removal activities included non-hazardous soil, 
disposable sampling equipment, and personal protective equipment.  

Soil IDW was generated during MPPEH inspection activities as the soil was removed from the MPPEH during 
the inspection process. The soil IDW was placed in a 55-gallon steel drum. One soil sample (BT2-IDW) was 
collected from the IDW drum for laboratory analysis, from which the soil was determined to be non-
hazardous. A&D Environmental Services, Inc. of High Point, North Carolina transported the soil IDW drum to 
the Environmental Quality Florida disposal facility identified as USEPA ID# FL 961392494 in Tampa, Florida. 
The IDW analytical results and waste manifest for the IDW disposal are included in Appendix D.  

Disposable sampling equipment and PPE generated during surface clearance activities were placed in black 
contractor trash bags and placed in dumpsters on MCALF Bogue for disposal.  

3.2 Data Tracking and Validation 
The sample identification numbers and required analytical tests were recorded on chain-of-custody forms, 
which accompanied the post-detonation samples to the Empirical Laboratories, LLC, in Nashville, Tennessee. 
Chain-of-custody entries were checked against the project instructions and SAP to verify that all designated 
samples were collected and submitted for the appropriate analyses. Upon receipt of the samples by the 
laboratory, a comparison was made to verify that each sample was analyzed for the correct parameters 
against the field information. In addition, a check was made to ensure that the appropriate numbers and 
types of QA/QC samples were collected.  

Analytical data reports, in hard copy and electronic format, were submitted to Environmental Data Services 
of Williamsburg, Virginia, for third-party validation. The procedures used for the validation process included 
National Functional Guidelines for Organic Data Review (USEPA, 1999) and National Functional Guidelines 
for Inorganic Data Review (USEPA, 2004).  

The validation process focused on the usability of the data to support the project decision-making process.  

Sample results may include a qualifying flag, such as: 

• U—Undetected. Samples were analyzed for this analyte, but it was not detected above the indicated 
method detection limit or instrument detection limit. 

• UJ—Detection limit estimated. Samples were analyzed for this analyte, but the results were qualified as 
not detected. The indicated method detection limit or instrument detection limit is estimated. 

• J—Estimated. The analyte was present, but the reported value is estimated and may not be accurate or 
precise. 
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SECTION 4 

Analytical Results 

4.1 Post-Detonation Soil Analytical Results 
Post-detonation surface soil analytical data were screened against the North Carolina Hazardous Waste Site 
Soil Screening Levels (NC HWS SSLs) (NCDENR, 2014) and the USEPA residential soil Regional Screening 
Levels (RSLs) (USEPA, 2014). The NC HWS SSLs represent soil concentration thresholds deemed to be 
protective of groundwater based on a conservative analytical model of leaching from overlying soil into 
underlying groundwater. The USEPA RSLs represent screening levels for potential human health risk from 
direct exposure to soil. The soil analytical data were also screened against the Marine Corps Installations 
East-Marine Corp Base Camp Lejeune (MCIE-MCB CAMLEJ) (CH2M HILL, 2011) and MCAS Cherry Point 
background concentrations (Tetra Tech, 1999).  

Further discussion of surface soil analytical results is presented in Sections 5 and 6, HHRS and ERS, 
respectively. A summary of the analytical results is presented in Table 4-1 as well as below: 

• Explosives residues and perchlorate were not detected in any of the surface soil samples.  

• A total of 18 metals were detected in the surface soil samples. Arsenic, chromium, and iron exceeded 
either the USEPA NC HWS SSLs or USEPA RSLs, but did not exceed the MCAS Cherry Point and MCIE-MCB 
CAMLEJ background concentrations. 
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TABLE 4-1

Post-Detonation Surface Soil Analytical Results

Expanded Site Inspection Report Former Cat Island Bomb Target BT-2

MCAS Cherry Point, North Carolina

Station ID

Sample ID

Sample Date

Chemical Name

Semivolatile Organic Compounds (µg/kg)
No Detections

Explosives (µg/kg)
No Detections

Total Metals (mg/kg)
Aluminum 10,160 ‐‐ 7,700 12,800 506 J 493 J 429 J 424 J 516 J
Arsenic 3.9 5.8 0.67 1.17 1.27 1.26 1.13 1.37 1.47
Barium 23 580 1,500 36.7 2.5 J 2.64 J 2.99 2.26 J 2.88 J
Beryllium 0.44 63 16 0.195 0.159 U 0.147 U 0.13 U 0.13 U 0.0777 J
Cadmium 1.12 3 7 0.2 0.157 J 0.179 J 0.164 J 0.134 J 0.129 J
Calcium 512 ‐‐ ‐‐ 8,470 14,300 13,700 5,350 10,300 9,270
Chromium 17.0 3.8 0.3 17.4 4.94 4.79 3.87 3.97 4.63
Cobalt 2.38 0.9 2.3 0.414 0.795 U 0.373 J 0.651 U 0.649 U 0.764 U
Copper 3.76 700 310 17.1 2.3 J 2.72 J 3.18 J 2.79 J 2.86 J
Iron 5,960 150 5,500 7,210 1,670 1,700 1,360 1,420 1,760
Lead 10.5 270 400 27.5 2.28 3.23 12.5 4.44 2.55
Magnesium 422 ‐‐ ‐‐ 904 335 J 332 J 176 J 224 J 209 J
Manganese 16.7 65 180 37 9.87 10.5 7.47 7.56 11
Nickel 6.9 130 150 3.11 0.829 1.01 0.473 J 0.516 J 0.631 J
Potassium 482 ‐‐ ‐‐ 359 82.2 J 80.1 J 69.3 J 67.6 J 77.2 J
Sodium 51 ‐‐ ‐‐ 250 208 J 189 J 224 J 203 J 247 J
Vanadium 19.2 6 39 17.6 2.05 2.08 1.69 1.9 2.15
Zinc 11.3 1,200 2,300 28.6 24.6 30 15.7 11.9 17.1

Notes: #VALUE!

mg/kg ‐ Milligrams per kilogram
µg/kg ‐ Micrograms per kilogram

BT2‐DU01

BT2‐SS02‐14A BT2‐SS03‐14A BT2‐SS04‐14A

03/21/14 03/21/14 03/21/14

BT2‐SS01

BT2‐SS01‐14A

Cherry Point Average 
Background Concentration ‐ 

Soil

NCSSL 
(February 2012)

RSLs Residential Soil 
Adjusted 

(May 2014)

Camp Lejeune Background 
Undeveloped SS Combined Soil 

Types 
(August 2011)

BT2‐SS01D‐14A

03/21/14 03/21/14

U ‐ The material was analyzed for, but not detected

Shading indicates exceedance of the Cherry Point average background concentration in soil
Bold box indicates exceedance of NCSSL
Underline indicates exceedance of Adjusted Residential Soil RSLs
Bold text indicates exceedance of Camp Lejeune Background for surface soil (combined soil types)
J ‐ Analyte present, value may or may not be accurate or precise
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SECTION 5 

Human Health Risk Screening 
An HHRS was performed to assess the potential for human health risks associated with exposure to surface 
soil within the controlled detonation area at BT-2. The results of the HHRS provide a preliminary indication 
of potential risks from exposure to chemicals detected in the soil, and are used to help evaluate whether 
future unrestricted (i.e., residential) use of this area would be acceptable after the controlled detonation 
operations or if further evaluation is required (e.g., additional risk assessment or data collection).  

5.1 Data Evaluation 
The validated analytical data evaluated in the HHRS included four surface soil samples collected in March 
2014. These samples were analyzed for explosives, perchlorate, and total metals. The soil analytical data are 
presented in Table 4-1. A review of the data identified the following criteria for data usability: 

• Estimated values flagged with a J qualifier were treated as detected concentrations 

• For duplicate samples, the maximum concentration between the primary and duplicate sample was 
used as the sample concentration 

5.2 Risk Screening Approach 
The HHRS was conducted in two steps using a risk ratio technique (Navy, 2000). Constituents of potential 
concern (COPCs) identified in Step 1 were evaluated further in Step 2.  

5.2.1 Step 1 
The maximum detected concentrations in soil were compared to the USEPA residential soil RSLs (USEPA, 
2014). Residential soil RSLs are more conservative (i.e., lower) than industrial soil RSLs, and are therefore 
protective of all potential receptors (e.g., military personnel, trespassers/visitors, residents, industrial 
workers, construction workers). RSLs based on non-carcinogenic effects were based on a hazard quotient 
(HQ) of 0.1 to account for exposure to multiple constituents. RSLs based on carcinogenic endpoints were 
based on a carcinogenic risk of 1 × 10-6. If the maximum detected concentration of an analyte in soil 
exceeded the RSL, the screening level risk evaluation for that analyte proceeded to Step 2. 

Surface soil background threshold values for undeveloped combined soil types from MCIE-MCB CAMLEJ 
(CH2M HILL, 2011) and two times the mean concentrations of the background soil samples for MCAS Cherry 
Point (Tetra Tech, 1999) are included on the Step 1 screening table, since MCAS Cherry Point and MCIE-MCB 
CAMLEJ are within 14 miles of BT-2 and have similar soil types, and site-specific background data are not 
available. However, the background concentrations were not used to identify COPCs, but were used to aid in 
risk management decision making, if necessary (i.e., if an analyte was identified as a COPC, but was below 
the background value, this would be considered in the final discussion of site-related risks). 

The Federal Remediation Branch Target Screening Values for protection of groundwater (NCSSLs) (NCDENR, 
2014) are also shown on the Step 1 soil screening table; however, they were not used to identify COPCs, but 
were used to indicate the potential for leaching from the soil to groundwater at concentrations of potential 
concern to human receptors.  

In addition to comparing the detected concentrations to the screening levels, the detection limits for non-
detected analytes were compared to the screening levels. Non-detected analytes with detection limits 
exceeding the screening level were not identified as COPCs to carry forward to Step 2, but are discussed to 
evaluate the potential for underestimating the total risks. 
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EXPANDED SITE INSPECTION REPORT FORMER CAT ISLAND BOMB TARGET BT-2 

5.2.2 Step 2 
For analytes identified as COPCs in Step 1, a corresponding risk level was calculated using the following 
equation: 

corresponding risk level = 
concentration x acceptable risk level 

RSL 

The concentration is the maximum detected concentration (the same concentration that was used in Step 
1). The acceptable risk level is 1 for noncarcinogens and 10-6 for carcinogens. RSLs for noncarcinogens are 
based on a hazard quotient of 1, instead of the hazard quotient of 0.1 used in Step 1. 

The corresponding risk levels for each analyte were summed to calculate the cumulative corresponding 
carcinogenic risk (for carcinogens) and cumulative corresponding hazard index (HI, for noncarcinogens). If 
the cumulative corresponding carcinogenic risk is greater than 5×10-5, or the cumulative corresponding HI 
for a target organ/effect is greater than 0.5, the anayltes contributing to these values are identified as 
COPCs. 

5.3 Human Health Risk Screening Results 
The risk-based screening and risk ration evaluation for surface soil are presented in Tables 5-1 and 5-2. As 
indicated in Table 5-1, arsenic and chromium (based on the assumption that all detected chromium is 
hexavalent chromium) were identified as COPCs for evaluation in Step 2. Neither arsenic nor chromium 
were identified as COPCs in Step 2 (Table 5-2).  

Thallium was the only analyte that was not detected in surface soil but had a detection limit exceeding the 
screening value. However, the detection limit only slightly exceeds (within ten times) the residential soil RSL, 
based on an HQ of 0.1, and does not exceed the RSL based on an HQ of 1. Therefore, it is not expected that 
thallium would be present in soil at concentrations contributing to unacceptable risks. 

The maximum detected concentrations of two analytes, chromium and iron, were above the NCSSL. The 
total chromium concentrations were conservatively compared to the NCSSL for hexavalent chromium. The 
total chromium concentrations were within one order of magnitude of the hexavalent chromium NCSSL and 
below the trivalent chromium NCSSL. It is unlikely all detected chromium would be hexavalent chromium, 
and likely that actual concentrations of hexavalent chromium would be below the NCSSL. Although detected 
concentrations of iron exceeded the NCSSL, iron is an essential human nutrient, and it is likely any 
concentrations in groundwater associated with leaching from soil would not result in adverse health effects. 
Additionally, both chromium and iron were detected in the surface soil at concentrations below the 
background concentrations. 

Therefore, exposure to surface soil associated with post-detonation activities is not expected to result in any 
unacceptable human health risks, and no further evaluation of surface soil is required based on potential 
human exposures and risks. 

5-2 ES121514125640MKE 



Occurrence, Distribution and Selection Of Chemicals Of Potential Concern

Expanded Site Inspection Report Former Cat Island Bomb Target BT-2

MCAS Cherry Point, North Carolina

 Scenario Timeframe: Current/Future
 Medium: Surface Soil
 Exposure Medium: Surface Soil

4

Surface Soil 99‐35‐4 1,3,5‐Trinitrobenzene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 2.2E+02 N N N/A NO DLBSL
99‐65‐0 1,3‐Dinitrobenzene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 6.2E‐01 N N N/A NO DLBSL
118‐96‐7 2,4,6‐Trinitrotoluene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 3.6E+00 N N N/A NO DLBSL
121‐14‐2 2,4‐Dinitrotoluene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 1.7E+00 C C 1.6E‐03 NCSSL NO DLBSL
606‐20‐2 2,6‐Dinitrotoluene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 3.6E‐01 C C N/A NO DLBSL
35572‐78‐2 2‐Amino‐4,6‐dinitrotoluene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 1.5E+01 N N N/A NO DLBSL
88‐72‐2 2‐Nitrotoluene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 3.2E+00 C C N/A NO DLBSL
99‐08‐1 3‐Nitrotoluene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 6.2E‐01 N N N/A NO DLBSL
19406‐51‐0 4‐Amino‐2,6‐dinitrotoluene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 1.5E+01 N N N/A NO DLBSL
99‐99‐0 4‐Nitrotoluene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 2.5E+01 N N N/A NO DLBSL
2691‐41‐0 HMX ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 3.8E+02 N N N/A NO DLBSL
98‐95‐3 Nitrobenzene ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 5.1E+00 C C N/A NO DLBSL
55‐63‐0 Nitroglycerin ND ND MG/KG  0/4 4.4E‐01 ‐ 4.8E‐01 4.8E‐01 N/A N/A 6.2E‐01 N N N/A NO DLBSL
14797‐73‐0 Perchlorate ND ND MG/KG  0/4 1.1E‐02 ‐ 1.4E‐02 1.4E‐02 N/A N/A 5.5E+00 N N N/A NO DLBSL
78‐11‐5 PETN ND ND MG/KG  0/4 4.4E‐01 ‐ 4.8E‐01 4.8E‐01 N/A N/A 1.2E+01 N N N/A NO DLBSL
121‐82‐4 RDX ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 6.0E+00 C C N/A NO DLBSL
479‐45‐8 Tetryl ND ND MG/KG  0/4 1.8E‐01 ‐ 1.9E‐01 1.9E‐01 N/A N/A 1.2E+01 N N N/A NO DLBSL
7429‐90‐5 Aluminum 4.2E+02 5.2E+02 J MG/KG BT2‐SS04‐14A 4/4 6.5E+00 ‐ 8.0E+00 5.2E+02 1.3E+04 1.0E+04 7.7E+03 N N N/A NO BSL
7440‐36‐0 Antimony ND ND MG/KG  0/4 5.2E‐01 ‐ 6.4E‐01 6.4E‐01 1.9E+00 ND 3.1E+00 N N 9.0E‐01 NCSSL NO DLBSL
7440‐38‐2 Arsenic 1.1E+00 1.5E+00 MG/KG BT2‐SS04‐14A 4/4 3.9E‐01 ‐ 4.8E‐01 1.5E+00 1.2E+00 3.9E+00 6.7E‐01 C C 5.8E+00 NCSSL YES ASL
7440‐39‐3 Barium 2.3E+00 J 3.0E+00 MG/KG BT2‐SS02‐14A 4/4 6.5E‐01 ‐ 8.0E‐01 3.0E+00 3.7E+01 2.3E+01 1.5E+03 N N 5.8E+02 NCSSL NO BSL
7440‐41‐7 Beryllium 7.8E‐02 J 7.8E‐02 J MG/KG BT2‐SS04‐14A 1/4 1.3E‐01 ‐ 1.6E‐01 7.8E‐02 2.0E‐01 4.4E‐01 1.6E+01 N N 6.3E+01 NCSSL NO BSL
7440‐43‐9 Cadmium 1.3E‐01 J 1.8E‐01 J MG/KG BT2‐SS01D‐14A 4/4 1.3E‐01 ‐ 1.6E‐01 1.8E‐01 2.0E‐01 1.1E+00 7.0E+00 N N 3.0E+00 NCSSL NO BSL
7440‐70‐2 Calcium 5.4E+03 1.4E+04 MG/KG BT2‐SS01‐14A 4/4 1.3E+02 ‐ 1.6E+02 1.4E+04 8.5E+03 5.1E+02 N/A N/A NO NUT
7440‐47‐3 Chromium 3.9E+00 4.9E+00 MG/KG BT2‐SS01‐14A 4/4 2.6E‐01 ‐ 3.2E‐01 4.9E+00 1.7E+01 1.7E+01 3.0E‐01 C C 3.8E+00 NCSSL YES ASL
7440‐48‐4 Cobalt 3.7E‐01 J 3.7E‐01 J MG/KG BT2‐SS01D‐14A 1/4 6.5E‐01 ‐ 8.0E‐01 3.7E‐01 4.1E‐01 2.4E+00 2.3E+00 N N 9.0E‐01 NCSSL NO BSL
7440‐50‐8 Copper 2.7E+00 J 3.2E+00 J MG/KG BT2‐SS02‐14A 4/4 5.2E‐01 ‐ 6.4E‐01 3.2E+00 1.7E+01 3.8E+00 3.1E+02 N N 7.0E+02 NCSSL NO BSL
7439‐89‐6 Iron 1.4E+03 1.8E+03 MG/KG BT2‐SS04‐14A 4/4 3.9E+00 ‐ 4.8E+00 1.8E+03 7.2E+03 6.0E+03 5.5E+03 N N 1.5E+02 NCSSL NO BSL
7439‐92‐1 Lead 2.6E+00 1.3E+01 MG/KG BT2‐SS02‐14A 4/4 1.9E‐01 ‐ 2.4E‐01 1.3E+01 2.8E+01 1.1E+01 4.0E+02 NLN 2.7E+02 NCSSL NO BSL
7439‐95‐4 Magnesium 1.8E+02 J 3.4E+02 J MG/KG BT2‐SS01‐14A 4/4 2.0E+02 ‐ 2.4E+02 3.4E+02 9.0E+02 4.2E+02 N/A N/A NO NUT
7439‐96‐5 Manganese 7.5E+00 1.1E+01 MG/KG BT2‐SS04‐14A 4/4 3.9E‐01 ‐ 4.8E‐01 1.1E+01 3.7E+01 1.7E+01 1.8E+02 N N 6.5E+01 NCSSL NO BSL
7439‐97‐6 Mercury ND ND MG/KG  0/4 3.0E‐02 ‐ 4.4E‐02 4.4E‐02 1.6E‐01 1.2E‐01 2.3E+00 N N 1.0E+00 NCSSL NO DLBSL
7440‐02‐0 Nickel 4.7E‐01 J 1.0E+00 MG/KG BT2‐SS01D‐14A 4/4 3.9E‐01 ‐ 4.8E‐01 1.0E+00 3.1E+00 6.9E+00 1.5E+02 N N 1.3E+02 NCSSL NO BSL
7440‐09‐7 Potassium 6.8E+01 J 8.2E+01 J MG/KG BT2‐SS01‐14A 4/4 2.0E+02 ‐ 2.4E+02 8.2E+01 3.6E+02 4.8E+02 N/A N/A NO NUT
7782‐49‐2 Selenium ND ND MG/KG  0/4 3.3E‐01 ‐ 4.0E‐01 4.0E‐01 1.6E+00 5.6E‐01 3.9E+01 N N 2.1E+00 NCSSL NO DLBSL
7440‐22‐4 Silver ND ND MG/KG  0/4 1.3E‐01 ‐ 1.6E‐01 1.6E‐01 3.5E‐01 8.2E‐01 3.9E+01 N N 3.4E+00 NCSSL NO DLBSL
7440‐23‐5 Sodium 2.0E+02 J 2.5E+02 J MG/KG BT2‐SS04‐14A 4/4 2.0E+02 ‐ 2.4E+02 2.5E+02 2.5E+02 5.1E+01 N/A N/A NO NUT
7440‐28‐0 Thallium ND ND MG/KG  0/4 2.9E‐01 ‐ 4.0E‐01 4.0E‐01 N/A 9.6E‐01 7.8E‐02 N N 2.8E‐01 NCSSL YES DLASL
7440‐62‐2 Vanadium 1.7E+00 2.2E+00 MG/KG BT2‐SS04‐14A 4/4 6.5E‐01 ‐ 8.0E‐01 2.2E+00 1.8E+01 1.9E+01 3.9E+01 N N 6.0E+00 NCSSL NO BSL
7440‐66‐6 Zinc 1.2E+01 3.0E+01 MG/KG BT2‐SS01D‐14A 4/4 6.5E‐01 ‐ 8.0E‐01 3.0E+01 2.9E+01 1.1E+01 2.3E+03 N N 1.2E+03 NCSSL NO BSL

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern
[2] Maximum concentration is used for screening.  If chemical was not detected, the maximum detection limit is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[3] Background values are MCB CamLej Background Surface Soil, Undeveloped Combined Soil Types since Cat Island within 14 miles of MCB CamLej.                       To Be Considered

Background values not used to identify COPCs, they will be used in risk management decisions. J = Estimated Value
[4] Background values are Cherry Point background soil values, two times the mean background soil concentration, from Background Evaluation Report Marine Corps C = Carcinogenic

Air Station, Cherry Point, North Carolina, TetraTech NUS, Inc., 1999.  N = Noncarcinogenic
 Background values not used to identify COPCs, they will be used in risk management decisions. NL = Noncarcinogenic lead soil RSL from IEUBK Lead model.

[5] Oak Ridge National Laboratory (ORNL). May, 2014. Regional Screening Levels for Chemical Contaminants at Superfund Sites.  Residential soil RSL. MG/KG = Milligram per kilogram
 RSL based on noncarcinogenic endpoints based on hazard quotient of 0.1.  RSL based on carcinogenic endpoints based on cancer risk of 10‐6. RSL = Regional Screening Level
RSL value for chromium (VI) used for chromium.  NCSSL = North CarolinaNCSSL = North Carolina Preliminary Soil Remediation Goal, 
RSL value for mercuric chloride (and other mercury salts) used for mercury.       Protection of Groundwater, January 2014

[6] Rationale Codes ND = Not detected
Selection Reason: Above Screening Levels (ASL) N/A = Not available

Detection Limit Above Screening Level (DLASL), not quantitatively evaluated in HHRA
Deletion Reason: Below Screening Level (BSL)

Detection Limit Below Screening Level (DLBSL)

TABLE 5-1

s
Exposure
Point

CAS
Number

Chemical
 Minimum [1] 
Concentration 

Qualifier

Maximum [1] 
Concentration 

Qualifier
Units

Location of Maximum 
Concentration

Detection 
Frequency

[2] [3] [4] [5]
Range of Detection 

Limits
Concentration Used for 

Screening
Background 

Value
Background Value

Screening 
Toxicity Value

[6]
Rationale for 

Contaminant Deletion 
or Selection

Potential 
ARAR/TBC Value

Potential 
ARAR/TBC Source

COPC 
Flag
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TABLE 5-2

Risk Ratio Screening for Surface Soil, Maximum Detected Concentration

Expanded Site Inspection Report Former Cat Island Bomb Target BT-2

MCAS Cherry Point, North Carolina

Analyte
Sample Location of 
Maximum Detected 

Concentration

Carcinogenic 
Residential Soil 

RSL

Acceptable Risk 
Level

Corresponding 
Cancer Riska

Non‐carcinogenic 
Residential Soil RSL

Acceptable 
Hazard Level

Corresponding 
Hazard Indexb

Target Organ

Metals (mg/kg)
Arsenic 4 / 4 1.5E+00 BT2‐SS04‐14A 6.7E‐01 1E‐06 2E‐06 3.4E+01 1 0.04 Skin, Blood
Chromiume 4 / 4 4.9E+00 BT2‐SS01‐14A 3.0E‐01 1E‐06 2E‐05 2.3E+02 1 0.02 None Reported
Cumulative Corresponding Hazard Indexc 0.06
Cumulative Corresponding Cancer Riskd 2E‐05

Total Skin HI =  0.04
Total Blood HI =  0.04

Notes:
a Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
e RSL value for chromium (VI) used for chromium.

Constituent selected as COPC if it contributes to an overall Hazard Index by target organ greater than 0.5 or Cumulative Corresponding Cancer Risk  greater than 5E‐05,  otherwise, constituent not selected as COPC.
Constituents selected as COPCs are indicated by shading.
COPC = Constituent of Potential Concern
HI = Hazard Index
mg/kg = milligrams per kilogram
N/A = Not available/not applicable

Detection 
Frequency

Maximum Detected 
Concentration 
(Qualifier)
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SECTION 6 

Ecological Risk Screening 
An ERS was performed to assess the potential risks to ecological receptors associated with exposure to 
surface soil within the controlled detonation area at BT-2. The results of the ERS were used to help evaluate 
current conditions and determine if further evaluation (e.g., additional risk assessment or data collection) is 
warranted.  

6.1 Methodology 
6.1.1 Available Data  
The validated analytical data evaluated in the ERS included four surface soil samples collected in March 2014 
(Figure 3-1). These samples were analyzed for explosives, perchlorate, and total metals. A complete 
summary of the data from these samples is presented in Table 4-1. A review of the data identified the 
following criteria for data usability: 

• Estimated values flagged with a J qualifier were treated as detected concentrations 

• For duplicate samples, the maximum concentration between the primary and duplicate sample was 
used as the sample concentration 

For this surface soil dataset, none of the explosive constituents were detected. A total of 13 of 18 metals 
were detected in soil. Of those, 11 metals were detected in all four samples. The other two metals were 
detected in one of four samples.  

6.1.2 Ecological Screening Values 
Constituent-specific surface soil concentrations were compared to Ecological Screening Values (ESVs). ESVs 
are intended to be protective of lower trophic level (soil invertebrates, terrestrial plants) and/or upper 
trophic level (birds and mammals) ecological receptors. The ESVs used in this ERS were identified from 
various sources from the scientific literature. All ESV sources are indicated in the screening table (Table 6-1). 
The only detected constituents for these surface soil samples were metals. The primary source of metals 
ESVs was USEPA Ecological Soil Screening Levels (EcoSSLs). Some EcoSSLs represent both lower and upper 
trophic level receptors. For this ERS, the lowest metal-specific EcoSSL was used as the ESV. This approach 
conservatively addresses the range of receptors expected to utilize the site.  

ESVs were unavailable for three constituents, PETN, aluminum and iron. For PETN, the inability to screen is 
an uncertainty that is low given the analyte was not detected. For aluminum and iron, both of which were 
detected in all four samples, the EcoSSLs are based on site-specific soil pH rather than a particular 
concentration of these constituents in surface soil (USEPA, 2003a and 2003b). According to the aluminum 
EcoSSL narrative, aluminum should only be considered a COPC at sites where it is detected and soil pH is 
below 5.5 (USEPA, 2003a). Similarly, the iron EcoSSL narrative states that detected iron is not expected to be 
toxic when soil pH is between 5 and 8 (USEPA, 2003b). However, soil pH was not analyzed in these surface 
soil samples. Regardless, the concentrations detected at BT-2 are most likely naturally occurring. According 
to Buchman (2008), concentrations of aluminum and iron at BT-2 are below the average mean background 
concentrations of 4.7 percent and 1.8 percent, respectively. 

6.1.3 Screening 
The HQ method was used for screening and identifying COPCs. Using the HQ method, site-specific exposure 
point concentrations (EPCs) were calculated for detected constituents. For this dataset, the EPCs included 
both maximum and mean concentrations. These EPCs were divided by the ESVs to calculate an HQ. 
Constituents with HQs greater than 1.0 were identified as ecological COPCs, warranting further 
consideration.  
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Screening included both detect and non-detect values. For constituents that were undetected in all samples, 
the maximum non-detect value was used as a surrogate concentration for screening. When calculating 
mean concentrations, one-half the non-detect value was used. For the location where a duplicate sample 
was collected (BT2-SS01), the greatest detected concentration or greatest detection limit, if there was no 
detection, was used.  

6.2 Ecological Risk Screening Results 
A summary of the comparison of constituent-specific surface soil concentrations to ESVs is provided in 
Table 6-2. For explosives residues, none of the reporting limits exceeded available screening values. 
Therefore, no unacceptable risk is expected from explosives residues at BT-2. 

For undetected metals, the maximum and mean EPCs for antimony (based on non-detect values) exceeded 
the ESV. This ESV is the EcoSSL for mammals and neither EPC exceeds the soil invertebrate ESV (78 
milligrams per kilogram). Therefore, based on the fact that it was undetected and does not exceed the lower 
trophic level ESV, antimony is not expected to pose unacceptable risk.  

For detected metals, only the maximum lead concentration exceeded the ESV. However, the mean EPC did 
not exceed the ESV. Therefore, lead is also not expected to pose an unacceptable risk.  

Based on the results of the ERS, no further action is warranted for BT-2 related to activities in the controlled 
detonation area. 
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TABLE 6-1

Ecological Risk Screening Surface Soil Detections

Expanded Site Inspection Report Former Cat Island Bomb Target BT-2

MCAS Cherry Point, North Carolina

Explosives (mg/kg)
1,3,5‐Trinitrobenzene 179 U 199 U 176 U 188 U 191 U
1,3‐Dinitrobenzene 179 U 199 U 176 U 188 U 191 U
2,4,6‐Trinitrotoluene 179 U 199 U 176 U 188 U 191 U
2,4‐Dinitrotoluene 179 U 199 U 176 U 188 U 191 U
2,6‐Dinitrotoluene 179 U 199 U 176 U 188 U 191 U
2‐Amino‐4,6‐dinitrotoluene 179 U 199 U 176 U 188 U 191 U
2‐Nitrotoluene 179 U 199 U 176 U 188 U 191 U
3‐Nitrotoluene 179 U 199 U 176 U 188 U 191 U
4‐Amino‐2,6‐dinitrotoluene 179 U 199 U 176 U 188 U 191 U
4‐Nitrotoluene 179 U 199 U 176 U 188 U 191 U
HMX 179 U 199 U 176 U 188 U 191 U
Nitrobenzene 179 U 199 U 176 U 188 U 191 U
Nitroglycerin 446 U 498 U 441 U 469 U 478 U
Perchlorate 13.5 U 12 U 13.2 U 12.7 U 11.1 U
PETN 446 U 498 U 441 U 469 U 478 U
RDX 179 U 199 U 176 U 188 U 191 U
Tetryl 179 U 199 U 176 U 188 U 191 U

Total Metals (mg/kg)
Aluminum 506 J 493 J 429 J 424 J 516 J
Antimony 0.636 U 0.588 U 0.521 U 0.519 U 0.612 U
Arsenic 1.27 1.26 1.13 1.37 1.47
Barium 2.5 J 2.64 J 2.99 2.26 J 2.88 J
Beryllium 0.159 U 0.147 U 0.13 U 0.13 U 0.0777 J
Cadmium 0.157 J 0.179 J 0.164 J 0.134 J 0.129 J
Calcium 14,300 13,700 5,350 10,300 9,270
Chromium 4.94 4.79 3.87 3.97 4.63
Cobalt 0.795 U 0.373 J 0.651 U 0.649 U 0.764 U
Copper 2.3 J 2.72 J 3.18 J 2.79 J 2.86 J
Iron 1,670 1,700 1,360 1,420 1,760
Lead 2.28 3.23 12.5 4.44 2.55
Magnesium 335 J 332 J 176 J 224 J 209 J
Manganese 9.87 10.5 7.47 7.56 11
Mercury 0.0436 U 0.0397 U 0.0349 U 0.0301 U 0.0381 U
Nickel 0.829 1.01 0.473 J 0.516 J 0.631 J
Potassium 82.2 J 80.1 J 69.3 J 67.6 J 77.2 J
Selenium 0.398 U 0.368 U 0.326 U 0.325 U 0.382 U
Silver 0.159 U 0.147 U 0.13 U 0.13 U 0.153 U
Sodium 208 J 189 J 224 J 203 J 247 J
Thallium 0.398 U 0.294 U 0.326 U 0.325 U 0.382 U
Vanadium 2.05 2.08 1.69 1.9 2.15
Zinc 24.6 30 15.7 11.9 17.1

Notes: C:\Users\kmalley\Documents\Work\Graycochea_Kathleen\01_JANUARY\Jan 16 ‐ BT‐2 ESI Report\Tables\[T
Shaded cells indicated detections values
mg/kg ‐ Milligrams per kilogram
mg/kg ‐ Micrograms per kilogram
J ‐ Analyte present.  Value may or may not be accurate or precise
U ‐ The material was analyzed for, but not detected

BT2‐SS01 BT2‐SS04BT2‐SS03BT2‐SS02

Constituent
3/21/14 Duplicate 3/21/14 3/21/14 3/21/14

BT2‐SS01‐14A BT2‐SS01D‐14A BT2‐SS02‐14A BT2‐SS03‐14A BT2‐SS04‐14A
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TABLE 6-2

Ecological Screening Value Comparisons for Surface Soil

Expanded Site Inspection Report Former Cat Island Bomb Target BT-2

MCAS Cherry Point, North Carolina

Expolsive 1,3,5‐Trinitrobenzene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 40,000 Nitrobenzene value ‐‐ / 4 <0.01 <0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive 1,3‐Dinitrobenzene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 40,000 Nitrobenzene value ‐‐ / 4 <0.01 <0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive 2,4,6‐Trinitrotoluene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 3,700 NRCC, 2006 ‐‐ / 4 0.05 0.03 No Undetected; non‐detect yeild HQ < 1.0
Expolsive 2,4‐Dinitrotoluene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 11,000 NRCC 2006 ‐‐ / 4 0.02 0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive 2,6‐Dinitrotoluene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 8,500 NRCC 2006 ‐‐ / 4 0.02 0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive 2‐Amino‐4,6‐dinitrotoluene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 80,000 Talmage et al. 1999 ‐‐ / 4 <0.01 <0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive 2‐Nitrotoluene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 30,000 TNT value ‐‐ / 4 0.01 <0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive 3‐Nitrotoluene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 30,000 TNT value ‐‐ / 4 0.01 <0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive 4‐Amino‐2,6‐dinitrotoluene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 80,000 2‐amino‐4,6‐dinitrotoluene value ‐‐ / 4 <0.01 <0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive 4‐Nitrotoluene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 30,000 TNT value ‐‐ / 4 0.01 <0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive HMX mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 10,000 Talmage et al. 1999 ‐‐ / 4 0.02 0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive Nitrobenzene mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 40,000 Efroymson et al. 1997a ‐‐ / 4 <0.01 <0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive Nitroglycerin mg/kg 441 ‐ 498 ‐‐ 235.75 0 / 4 65,000 NRCC, 2006 ‐‐ / 4 0.01 <0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive Perchlorate mg/kg 11.1 ‐ 13.5 ‐‐ 6.3125 0 / 4 1,000 USEPA 2002 ‐‐ / 4 0.01 0.01 No Undetected; non‐detect yeild HQ < 1.0
Expolsive PETN mg/kg 441 ‐ 498 ‐‐ 235.75 0 / 4 NSV ‐‐ ‐‐ / 4 ‐‐ ‐‐ No Undetected
Expolsive RDX mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 4,700 NRCC, 2006 ‐‐ / 4 0.04 0.02 No Undetected; non‐detect yeild HQ < 1.0
Expolsive Tetryl mg/kg 176 ‐ 199 ‐‐ 94.25 0 / 4 25,000 Talmage et al., 1999 ‐‐ / 4 0.01 <0.01 No Undetected; non‐detect yeild HQ < 1.0

Metals Aluminum mg/kg ‐‐ ‐ ‐‐ 516 BT2‐SS02‐14A 469 4 / 4 pH <5.5 USEPA 2003a ‐‐ / 4 ‐‐ ‐‐ No No soil pH; concentrations with range of expected background

Metals Antimony mg/kg 0.519 ‐ 0.636 ‐‐ 0.286 0 / 4 0.27 USEPA 2005a 0 / 4 2.4 1.1 No Undetected; mammal ESV; soil invertebrate ESV not exceeded
Metals Arsenic mg/kg ‐‐ ‐ ‐‐ 1.47 BT2‐SS04‐14A 1.31 4 / 4 18 USEPA 2005b 0 / 4 0.1 0.1 No HQs < 1.0
Metals Barium mg/kg ‐‐ ‐ ‐‐ 2.99 BT2‐SS02‐14A 2.69 4 / 4 330 USEPA 2005c 0 / 4 0.01 0.01 No HQs < 1.0
Metals Beryllium mg/kg 0.13 ‐ 0.159 0.0777 BT2‐SS02‐14A 0.07 1 / 4 21 USEPA 2005d 0 / 4 <0.01 <0.01 No HQs < 1.0
Metals Cadmium mg/kg ‐‐ ‐ ‐‐ 0.179 BT2‐SS01D‐14A 0.152 4 / 4 0.36 USEPA 2005e 0 / 4 0.5 0.4 No HQs < 1.0
Metals Chromium mg/kg ‐‐ ‐ ‐‐ 4.94 BT2‐SS01‐14A 4.35 4 / 4 26 USEPA 2008 0 / 4 0.2 0.2 No HQs < 1.0
Metals Cobalt mg/kg 0.649 ‐ 0.795 0.373 BT2‐SS01D‐14A 0.35 1 / 4 13 USEPA 2005f 0 / 4 0.03 0.03 No HQs < 1.0
Metals Copper mg/kg ‐‐ ‐ ‐‐ 3.18 BT2‐SS02‐14A 3 4 / 4 28 USEPA 2007a 0 / 4 0.1 0.1 No HQs < 1.0

Metals Iron mg/kg ‐‐ ‐ ‐‐ 1,760 BT2‐SS04‐14A 1,560 4 / 4 pH 5‐8 USEPA 2003b ‐‐ / 4 ‐‐ ‐‐ No No soil pH; concentrations with range of expected background
Metals Lead mg/kg ‐‐ ‐ ‐‐ 12.5 BT2‐SS02‐14A 5.68 4 / 4 11 USEPA 2005g 0 / 4 1.1 0.5 No Only 1 exceedance; Mean HQ < 1.0
Metals Manganese mg/kg ‐‐ ‐ ‐‐ 11 BT2‐SS04‐14A 8.98 4 / 4 220 USEPA 2007b 1 / 4 0.1 0.04 No HQs < 1.0
Metals Mercury mg/kg 0.0301 ‐ 0.0436 ‐‐ 0.0183 0 / 4 0.1 Efroymson et al. 1997a 0 / 4 0.4 0.2 No Undetected; non‐detect yeild HQ < 1.0
Metals Nickel mg/kg ‐‐ ‐ ‐‐ 1.01 BT2‐SS01D‐14A 0.66 4 / 4 38 USEPA 2007c 0 / 4 0.03 0.02 No HQs < 1.0
Metals Selenium mg/kg 0.325 ‐ 0.398 ‐‐ 0.1789 0 / 4 0.52 USEPA 2007d 0 / 4 0.8 0.3 No Undetected; non‐detect yeild HQ < 1.0
Metals Silver mg/kg 0.13 ‐ 0.159 ‐‐ 0.072 0 / 4 4.2 USEPA 2006 0 / 4 0.04 0.02 No Undetected; non‐detect yeild HQ < 1.0
Metals Thallium mg/kg 0.294 ‐ 0.398 ‐‐ 0.179 0 / 4 1.0 Efroymson et al. 1997b 0 / 4 0.4 0.2 No Undetected; non‐detect yeild HQ < 1.0
Metals Vanadium mg/kg ‐‐ ‐ ‐‐ 2.15 BT2‐SS04‐14A 1.96 4 / 4 7.8 USEPA 2005h 0 / 4 0.3 0.3 No HQs < 1.0

Notes:
Shaded/italicized HQs are based on non‐detect values
Bolded HQs are >1.0
mg/kg ‐ milligrams per kilogram
mg/kg ‐ micrograms per kilogram
J ‐ Analyte present.  Value may or may not be accurate or precise
U ‐ The material was analyzed for, but not detected

References:
USEPA. 2003a. Ecological Soil Screening Level for Aluminum. OSWER Directive 9285.7‐60. November.
USEPA. 2003b. Ecological Soil Screening Level for Iron. OSWER Directive 9285.7‐69. November.
USEPA. 2005b. Ecological soil screening levels for arsenic. OSWER Directive 9285.7‐62. March.
USEPA. 2005c. Ecological soil screening levels for barium. OSWER Directive 9285.7‐63. February.
USEPA. 2005d. Ecological soil screening levels for beryllium. OSWER Directive 9285.7‐64. February.
USEPA. 2005e. Ecological soil screening levels for cadmium. OSWER Directive 9285.7‐65. March.
USEPA. 2005f. Ecological soil screening levels for cobalt. OSWER Directive 9285.7‐67. March.
USEPA. 2005g. Ecological soil screening levels for lead. OSWER Directive 9285.7‐70. March.
USEPA. 2005h. Ecological soil screening levels for vanadium. OSWER Directive 9285.7‐76. April.
USEPA. 2006. Ecological soil screening levels for silver. OSWER Directive 9285.7‐77. September.
USEPA. 2007a. Ecological soil screening levels for copper. OSWER Directive 9285.7‐68. February.
USEPA. 2007b. Ecological soil screening levels for manganese. OSWER Directive 9285.7‐71. April.
USEPA. 2007c. Ecological soil screening levels for nickel. OSWER Directive 9285.7‐76. March.
USEPA. 2007d. Ecological soil screening levels for selenium. OSWER Directive 9285.7‐72. July.
USEPA. 2008a. Ecological soil screening levels for chromium. OSWER Directive 9285.7‐66. April.  
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SECTION 7 

Conclusions and Recommendations 
Surface removal activities performed at Wood Island in March 2014 resulted in the recovery of MPPEH and 
one MEC item identified as a 100-pound general purpose bomb. The MPPEH items were inspected and 
documented as MDAS and the MEC item was destroyed by controlled detonation on Wood Island. A total of 
4,612 pounds of MDAS was shipped to Bonetti Explosives, Inc. in Columbus, Texas, for final destruction by 
thermal treatment. A full surface sweep was performed along exposed beach areas at low tide and all 
MEC/MPPEH and non-military metallic debris were removed from Wood Island. Based on the results of the 
recent surface removal activities, it has been observed that MEC/MPPEH is accumulating on the surface of 
Wood Island within the shoreline areas and within the eroding upland areas. This is consistent with MPPEH 
accumulation identified along the sandy shoreline areas of Wood Island in 2010.  

Post-detonation surface soil sampling was performed following the controlled detonation of the 100-pound 
bomb on Wood Island. A total of four soil samples were collected and analyzed for munitions constituents. 
The post-detonation surface soil results did not identify the presence of explosives residues and perchlorate. 
Three metals, arsenic, chromium and iron, were detected at concentrations exceeding regulatory screening 
criteria, but at concentrations less than background concentrations. An HHRS and ERS were performed for 
the post-detonation soil data, which concluded that no unacceptable risks to human or ecological receptors 
are present due to the controlled detonation activities. 

Vibration monitoring was performed during the controlled detonation to determine whether ground 
vibrations from the controlled detonation had the potential to impact nearby structures on Bogue Banks. 
The results of the vibration monitoring indicated that the controlled detonation did not cause vibration 
levels that could potentially cause structural damage to residences on Bogue Banks.  

Following the 2010 surface removal, MEC and MPPEH continued to accumulate on the surface of Wood 
Island, which necessitated the 2014 surface removal.  It is assumed that MEC and MPEEH will continue to 
accumulate on Wood Island due to continuing erosion and wave action. Therefore, it is recommended that 
periodic inspections be conducted in the future to assess the presence of MEC and MPPEH on Wood Island 
and to determine whether additional surface removals are necessary.  
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Appendix B 
NCDENR Temporary Emergency Permit 
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Vibration Monitoring Data 

  



Event Report

Printed: August 14, 2014 (V 10.72 - 10.72) Format © 1995-2014 Xmark Corporation

Histogram Start Time
Histogram Finish Time
Number of Intervals
Range
Sample Rate

11:14:06 March 21, 2014
13:01:21 March 21, 2014
107.00 at 1 minute 
Geo:254.0 mm/s
1024sps

Serial Number
Battery Level
Unit Calibration
File Name

BE20125 V 10.60-8.17 MiniMate Plus
6.3 Volts
August 9, 2013 by Instantel
V125F8XZ.7I0

Notes

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
481.0 pa.(L) on March 21, 2014 at 12:18:06
37 Hz
Passed (Freq = 20.1 Hz Amp = 577 mv )

PPV
ZC Freq
Date
Time
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.794

64
Mar 21 /14

12:18:06
Passed

7.3
4.0

Vert
2.540

51
Mar 21 /14

12:18:06
Passed

7.6
3.5

Long
5.715

6.2
Mar 21 /14

12:18:06
Passed

7.6
3.6

mm/s
Hz

Hz

Peak Vector Sum 6.051 mm/s on March 21, 2014 at 12:18:06

0.0MicL

0.0Long

0.0Vert

0.0Tran

Mar 21 /14
11:15:06

Mar 21 /14
11:39:06

Mar 21 /14
12:03:06

Mar 21 /14
12:27:06

Mar 21 /14
12:51:06

Mar 21 /14
13:01:06

Time Scale: 1 minute /div Sensor CheckAmplitude Scale: Geo: 1.000 mm/s/div Mic: 100.00 pa.(L)/div

VMP-1 (Wood Island) Histogram



Event Report

Printed: August 14, 2014 (V 10.72 - 10.72) Format © 1995-2014 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time

Vert at 12:17:12 March 21, 2014
Geo: 1.270 mm/s
Geo: 254.0 mm/s
3.0 sec at 1024 sps

Serial Number
Battery Level
Unit Calibration
File Name

BE20125 V 10.60-8.17 MiniMate Plus
6.3 Volts
August 9, 2013 by Instantel
V125F8Y2.4O0

Notes

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
481.0 pa.(L) at 0.002 sec
37 Hz
Passed (Freq = 20.1 Hz Amp = 577 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.540

5.2
0.479
0.053
0.086

Passed
7.3
4.0

Vert
1.905

12
0.003
0.106
0.045

Passed
7.6
3.5

Long
5.715

6.2
0.288
0.066
0.151

Passed
7.6
3.6

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 6.051 mm/s at 0.288 sec

USBM RI8507 And OSMRE
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0.0Tran

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 200.0 pa.(L)/div Sensor Check

VMP-1 (Wood Island) Waveform 1



Event Report

Printed: August 14, 2014 (V 10.72 - 10.72) Format © 1995-2014 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time

Vert at 12:17:17 March 21, 2014
Geo: 1.270 mm/s
Geo: 254.0 mm/s
3.0 sec at 1024 sps

Serial Number
Battery Level
Unit Calibration
File Name

BE20125 V 10.60-8.17 MiniMate Plus
6.3 Volts
August 9, 2013 by Instantel
V125F8Y2.4T0

Notes

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
3.500 pa.(L) at 0.016 sec
>100 Hz
Passed (Freq = 20.1 Hz Amp = 577 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.794

64
0.009
0.119
0.007

Passed
7.3
4.0

Vert
2.540

51
0.008
0.172
0.009

Passed
7.6
3.5

Long
2.159

73
0.009
0.093
0.004

Passed
7.6
3.6

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 4.206 mm/s at 0.008 sec

USBM RI8507 And OSMRE
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0.0Tran

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check

VMP-1 (Wood Island) Waveform 2



Event Report

Printed: August 14, 2014 (V 10.72 - 10.72) Format © 1995-2014 Xmark Corporation

Histogram Start Time
Histogram Finish Time
Number of Intervals
Range
Sample Rate

11:44:29 March 21, 2014
12:29:16 March 21, 2014
44.00 at 1 minute 
Geo:254.0 mm/s
1024sps

Serial Number
Battery Level
Unit Calibration
File Name

BE20126 V 10.60-8.17 MiniMate Plus
6.4 Volts
August 9, 2013 by Instantel
V126F8Y0.M50

Notes

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
35.00 pa.(L) on March 21, 2014 at 12:18:29
20 Hz
Passed (Freq = 19.7 Hz Amp = 579 mv )

PPV
ZC Freq
Date
Time
Sensor Check
    Frequency 
    Overswing Ratio

Tran
0.254
>100

Mar 21 /14
12:18:29
Passed

7.4
3.9

Vert
0.254
>100

Mar 21 /14
11:58:29
Passed

7.8
3.4

Long
0.254
>100

Mar 21 /14
11:45:29
Passed

7.5
3.6

mm/s
Hz

Hz

Peak Vector Sum 0.381 mm/s on March 21, 2014 at 12:18:29

0.0MicL

0.0Long

0.0Vert

0.0Tran

Mar 21 /14
11:45:29

Mar 21 /14
12:09:29

Mar 21 /14
12:28:29

Time Scale: 1 minute /div Sensor CheckAmplitude Scale: Geo: 1.000 mm/s/div Mic: 5.000 pa.(L)/div

VMP-2 (Burlington St.) Histogram



Event Report

Printed: August 14, 2014 (V 10.72 - 10.72) Format © 1995-2014 Xmark Corporation

Histogram Start Time
Histogram Finish Time
Number of Intervals
Range
Sample Rate

11:35:29 March 21, 2014
12:24:00 March 21, 2014
48.00 at 1 minute 
Geo:254.0 mm/s
1024sps

Serial Number
Battery Level
Unit Calibration
File Name

BE20300 V 10.60-8.17 MiniMate Plus
6.3 Volts
September 20, 2013 by Instantel
V300F8Y0.750

Notes

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
37.00 pa.(L) on March 21, 2014 at 12:18:29
22 Hz
Passed (Freq = 20.1 Hz Amp = 544 mv )

PPV
ZC Freq
Date
Time
Sensor Check
    Frequency 
    Overswing Ratio

Tran
0.254
>100

Mar 21 /14
12:18:29
Passed

7.4
3.6

Vert
0.254
>100

Mar 21 /14
11:37:29
Passed

7.4
3.7

Long
0.381

37
Mar 21 /14

12:18:29
Passed

7.6
3.9

mm/s
Hz

Hz

Peak Vector Sum 0.421 mm/s on March 21, 2014 at 12:18:29

0.0MicL

0.0Long

0.0Vert

0.0Tran

Mar 21 /14
11:36:29

Mar 21 /14
12:00:29

Mar 21 /14
12:23:29

Time Scale: 1 minute /div Sensor CheckAmplitude Scale: Geo: 1.000 mm/s/div Mic: 5.000 pa.(L)/div

VMP-3 (Park Dr.) Histogram



Event Report

Printed: August 14, 2014 (V 10.72 - 10.72) Format © 1995-2014 Xmark Corporation

Histogram Start Time
Histogram Finish Time
Number of Intervals
Range
Sample Rate

08:57:47 March 21, 2014
09:09:34 March 21, 2014
47.00 at 15 seconds 
Geo:254.0 mm/s
1024sps

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

BE20300 V 10.60-8.17 MiniMate Plus
6.3 Volts
September 20, 2013 by Instantel
V300F8XS.WB0
1281.6 (609.6 m, 0.2 kg)

Notes
Post Event Notes
VMP - 3   Background vibrations/noise check

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
3.000 pa.(L) on March 21, 2014 at 09:07:02
2.0 Hz
Passed (Freq = 19.7 Hz Amp = 620 mv )

PPV
ZC Freq
Date
Time
Sensor Check
    Frequency 
    Overswing Ratio

Tran
0.635
>100

Mar 21 /14
09:07:17
Passed

7.4
3.6

Vert
0.254
>100

Mar 21 /14
08:58:32
Passed

7.5
3.8

Long
0.762
>100

Mar 21 /14
09:07:17
Passed

7.5
4.0

mm/s
Hz

Hz

Peak Vector Sum 0.907 mm/s on March 21, 2014 at 09:07:17

0.0MicL

0.0Long

0.0Vert

0.0Tran

Mar 21 /14
08:58:02

Mar 21 /14
09:04:02

Mar 21 /14
09:09:32

Time Scale: 15 seconds /div Sensor CheckAmplitude Scale: Geo: 1.000 mm/s/div Mic: 5.000 pa.(L)/div

VMP-3 (Park Dr.) Background Check



  

Appendix D 
IDW Results and Disposal Manifest 

  



Sample ID

Sample Date

Chemical Name

Explosives (MG/KG)
1,3,5‐Trinitrobenzene 0.2 NU
1,3‐Dinitrobenzene 0.2 U
2,4,6‐Trinitrotoluene 0.2 U
2,4‐Dinitrotoluene 0.2 U
2,6‐Dinitrotoluene 0.2 U
2‐Amino‐4,6‐dinitrotoluene 0.2 U
2‐Nitrotoluene 0.2 U
3‐Nitrotoluene 0.2 U
4‐Amino‐2,6‐dinitrotoluene 0.2 U
4‐Nitrotoluene 0.2 U
HMX 0.2 U
Nitrobenzene 0.2 U
Nitroglycerin 0.5 U
PETN 0.5 U
RDX 0.2 U
Tetryl 0.2 XU

TCLP Metals (MG/L)
Arsenic 0.06 U
Barium 0.0531 J
Cadmium 0.0137 J
Chromium 0.04 U
Lead 3.4
Mercury 0.0016 U
Selenium 0.05 U
Silver 0.02 U

Notes: C:\Users\kmalley\Documents\Work\Graycochea_Kathleen\01_JANUARY

X ‐ The parameter shows a potential positive bias on a reported concentration due to an initial calibration verification (ICV) 
or continuing calibration verification (CCV) exceeding the upper control limit on the high side.

BT‐2 CAT ISLAND
IDW ANALYTICAL RESULTS

April 2014

U ‐ The material was analyzed for, but not detected

BT2‐IDW‐0403014

4/3/14

J ‐ Analyte present.  Value may or may not be accurate or precise
MG/KG ‐ Milligrams per kilogram
MG/L ‐ Milligrams per liter
N ‐ The matrix spike/matrix spike duplicate accuracy and/or precision are outside criteria
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