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SECTION 1

Introduction

CH2M HILL conducted a Phase | Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at
suspected former underwater demolition areas adjacent to Pifieros and Cabeza de Perro Islands, Puerto Rico. The
Phase | RFI was conducted for the Department of the Navy’s Naval Facilities Engineering Command (NAVFAC) and
Base Realignment and Closure (BRAC) Program Management Office Southeast (PMO SE) under the
Comprehensive Long-term Environmental Action--Navy (CLEAN) 1000 Program. This work was performed under
Contract No. Contract N62470-08-D-1000, Contract Task Orders JM03 and JMO6.

1.1 Background and Project Objectives

Pifieros and Cabeza de Perro Islands, located off the eastern coast of Puerto Rico, were part of the former Naval
Station (NAVSTA) Roosevelt Roads. The islands were used for various military training exercises from the late
1950s until the closing of NAVSTA Roosevelt Roads in 2004; they are now overseen by Naval Activity Puerto Rico
(NAPR).

The Department of the Navy (Navy) anticipates transferring ownership of the islands to an agency of the
Commonwealth of Puerto Rico. Due to the past military operations, evaluating whether munitions and explosives
of concern (MEC) and material potentially presenting an explosive hazard (MPPEH) are present in the waters
surrounding Pifieros and Cabeza de Perro Islands was warranted. A RCRA 87003 Consent Order was signed for the
NAPR facility on January 29, 2007 (USEPA, 2007). The RCRA 8 7003 Consent Order includes requirements for
addressing Pifieros and Cabeza de Perro Islands as Area of Concern (AOC) E to be addressed pursuant to RCRA
corrective action requirements.

As a first step to facilitate transfer of the islands, a Phase | RFl was conducted in 2006 through 2010 to address
terrestrial areas of PinerosPineros Island. The results of the terrestrial RFl are documented in Draft Phase | RCRA
Facility Investigation Report, Terrestrial Investigation, Pifleros and Cabeza de Perro Islands, Naval Activity Puerto
Rico (CH2M HILL, 2010).

A Phase | RFl was conducted at suspected former underwater demolition areas in 2011 to accomplish the
objective of evaluating the potential presence of MEC/MPPEH at suspected former underwater demolition areas.
This objective was achieved by conducting intrusive investigations for underwater MEC/MPPEH as documented in
this report.

1.2 Report Scope and Organization

This Phase | RFI report documents field investigation procedures, MEC/MPPEH investigation results, and post-
detonation soil sampling analytical results.

This RFl report is organized as follows:

e Section 1, Introduction — Provides general information about this report, describes Pifieros and Cabeza de
Perro Islands, summarizes the physical characteristics of the investigation area and historical use of the site,
and presents the overall project scope and objectives.

e Section 2, Field Investigation Procedures — Describes the methodology behind the underwater intrusive
investigations and post-detonation soil sampling.

e Section 3, Investigation Results — Discusses the results of the investigation activities presented in Section 2.

e Section 4, Recommendations — Provides a summary of the data and the nature and extent of explosives
hazards and an evaluation regarding whether further response action or investigation is appropriate.

e Section 5, References.

ES021412091501ATL 1-1



PHASE | RCRA FACILITY INVESTIGATION REPORT - UNDERWATER INVESTIGATION

1.3 Site Location and Description

Pifieros and Cabeza de Perro Islands are located in the Caribbean Sea, approximately 0.5 mile east of the former
NAVSTA Roosevelt Roads on the eastern coast of Puerto Rico, as shown on Figure 1-1. Four suspected former
underwater demolition areas, UW-1, UW-2, UW-3, and UW-4, lie adjacent to Pifieros and Cabeza de Perro Islands,
as shown on Figure 1-2. This Phase | RFI for underwater areas addresses the suspected underwater demolition
areas UW-1, UW-2, and UW-3 and the seafloor between each area and the nearest beach as shown on Figure 1-3.
These areas were selected for investigation based on the potential hazards posed by the suspected historical use
of the areas and because unauthorized recreational activities, such as boat anchoring, snorkeling, and scuba
diving, have been observed in these areas.

Underwater intrusive investigation of the fourth suspected former underwater demolition area, UW-4, was not
proposed in the Work Plan due to the technical difficulties associated with diving in the rough seas and strong
currents that were observed at this location. Furthermore, the conditions in this area, including deep water, lack
of adjacent beaches, and the inaccessibility to Cabeza de Perro Island, make it unlikely that unauthorized
recreational uses will be made of this area.

A survey of the suspected underwater demolition areas was conducted in 2006 to evaluate the presence of coral
species in these areas. This survey provided the following descriptions:

e Area UW-1isin approximately 20 to 25 feet of water and the seafloor consisted mainly of sand with little to
no coral.

e Area UW-2is in approximately 15 feet of water and the seafloor consisted mainly of sand and turtle grass
(Thalassia testudinum) interspersed with occasional corals. A small 15-foot-wide by 15-foot-long by 5-foot-
high mounded section of hard coral (likely lettuce coral [Agaricia agaricites]) was situated along the southern
border of UW-2. Outside the northwestern corner of UW-2, a large piece of dead elkhorn coral (40 feet wide
by 40 feet long by 10 feet high) was found that fire coral (Millepora sp.), sea fans (Gorgonia sp.), and sea
whips (Leptogorgonia sp.) had colonized. The dead elkhorn coral reef had heights that were within 5 feet of
the water surface and required avoidance by boats.

e Area UW-3isin less than 8 feet of water and the seafloor was covered by sand and turtle grass. No coral
formations were observed in this area. The southwestern portion of UW-3 had apparent debris representing
potential MEC/MPPEH items on the seafloor that was not investigated further at that time.

e Area UW-4 is off the northern point of Cabeza de Perro in water 25 feet deep along the southern edge near
the island to greater than 35 feet deep along the northern edge. No snorkeling was conducted in this area due
to strong currents and rough seas at this location, but observations taken from the boat included only smooth
bottom contours, indicative of the absence of coral reefs.

1.4 Site History

The Navy acquired Pifieros and Cabeza de Perro Islands in the early 1940s as part of its general acquisition of land
in the Ensenada Honda area for former NAVSTA Roosevelt Roads. Specifically, the two islands were acquired from
the Fajardo Sugar Growers Association on January 31, 1942, under court settlement No. 2435. Prior to this, a
small area on the northwest coast of Pifieros Island was cultivated, most likely for sugarcane.

Shortly after the Navy acquired Pifieros and Cabeza de Perro Islands, the British built a network of roads, gun
emplacements, and bunkers on Pifieros Island for use during World War Il. These facilities were abandoned after
the war. Beginning in the late 1950s, Piferos Island was used by Special Warfare (SPECWAR) Group Two, Unit Four
personnel for various training activities. Exercises included beach landings combined with sea-to-land gunfire,
underwater demolition on offshore coral reefs, and small-arms training.

Prior to 1987, training activities took place on all parts of Pifieros Island and in offshore waters around Pifieros and
Cabeza de Perro Islands. Approximately 300 men in groups of 50 were trained each year. Sea Air and Land (SEAL)
and Underwater Demolition Teams (UDT) used two beaches on the northern coast of Pifieros to practice

1-2 ES021412091501ATL



SECTION 1—INTRODUCTION

detonating up to 500 pounds of underwater and land explosives. Training in setting up explosives without
detonation also occurred at the south shore beach, which had an emplacement of 12 to 15 obstacles in the water
just off the beach.

Trails used for small-arms training led from the beaches toward the center of Pifieros Island. Units also used the
large mangrove swamp on the southwest corner of the island to train for overland maneuvers and to locate
objects by compass at night.

In 1987, the Navy and the United States Fish and Wildlife Service (USFWS) signed an agreement that set
restrictions on military training operations on Pifieros Island until Endangered Species Act Section 7 consultation
was completed for the use of islands. Restrictions included off-limits areas in mangrove swamps, the
concentration of small-arms firing along an upland area running generally northwest-to-southeast, and the
limitation of underwater demolitions to one beach on each of the northern and southern shores.

After the agreement was signed with USFWS, training on Pifieros Island consisted of groups of 20 men for 2-week
sessions six times per year. The first week consisted of instruction-based sessions at the main camp on the
northern shore. The second week consisted of practical missions where small arms, beach approaches, and
overland maneuvers were practiced.

Other training activities at Pifieros Island have included survival techniques, land navigation, underwater and
small-unit demolition, jungle and swamp warfare, small boat operations, diving, small-arms training

(5.56 millimeter [mm], 7.62 mm, 9 mm, .45 caliber [cal], .38 cal, and .50 cal) , pyrotechnics (e.g., smoke grenades,
pop flares, grenade simulators), and standard military demolitions (e.g., claymore mines, plastic explosives).

Following the 1987 agreement between the Navy and the USFWS, a draft Environmental Assessment (EA) was
prepared in accordance with CEQ Regulations pursuant to the National Environmental Policy Act and the
Environmental and Natural Resources Protection Manual (Navy, 2007). The draft EA evaluated the potential
environmental impacts of maximizing the operational training opportunities on Pifieros Island, as well as the
environmental impacts of alternatives to this proposed action. Quarterly field surveys were conducted in 1989 to
obtain additional information with which to assess the potential impacts of training activities on endangered
species. A Draft EA Report was issued in June 1992 (E&E, 1992) but never finalized due to the impending closure
of NAVSTA Roosevelt Roads.

NAVSTA Roosevelt Roads ceased operations on March 31, 2004, and NAPR was created to provide oversight
during the final disposal of the property. Current NAPR operations are those necessary to maintain the property
and provide utilities to personnel and agencies still present at NAPR. Because Pifieros and Cabeza de Perro Islands
were part of former NAVSTA Roosevelt Roads, military operations on and offshore of the islands ceased with the
closing of NAVSTA Roosevelt Roads, and the islands are now the responsibility of NAPR.

1.5 Previous Investigations

Previous terrestrial investigations of Pifieros Island are detailed in the Terrestrial Phase | RFI Report (CH2M HILL,
2010). These investigations resulted in the following list of munitions and demolition materials used on the island
or in the surrounding waters:

e Projectiles
e Rockets

— 66mm M72A2 light anti-tank weapon (LAW) rocket (remnants confirmed)
e Grenades

— 40mm, practice, including M382, M385, M407, M781

— Hand, Fragmentation, including MK II, M33, and M67

— Hand, Offensive, MK3

— Hand, Incendiary, TH3, AN-M14

— Hand, llluminating, MK1

— Hand, Smoke, including AN-M8 Series and M18 series

ES021412091501ATL 1-3
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40mm, Smoke, including M676, M680, M682
40mm, Parachute, M583, M661, and M662
White phosphorus, Grenades including M15, M34

e Explosives

C-3

C-4

Trinitrotoluene (TNT)

20-pound (Ib) crater charges
40-Ib crater charges

Military dynamite (M-1)
Claymore mines (training)
Detonation cord

Electric and non-electric blasting caps
Chemical delay blasting caps
Limpet mines with Mk48 timers
Explosive fasteners

e Pyrotechnics

M583A1 star shells

37 mm star flares

Signal, lllumination, Ground, M187, M188, M189
Signal, lllumination, Ground, White Star, M127
Signal, lllumination, Ground, Red Star, M126
Signal, lllumination, Ground, Green Star, M195

No previous underwater intrusive investigations have been completed for the suspected demolition areas, UW-1,
UW-2, UW-3 and UW-4; however, digital geophysical mapping (DGM) of the four areas was conducted in 2006
during the Phase | RFl for the terrestrial areas. The DGM results are presented in Section 2 of this report.

Prior to this Phase | RFI at the suspected former underwater demolition areas, documented recovery of
MEC/MPPEH was limited to terrestrial locations. No records existed of MEC/MPPEH having been recovered in the
waters off Pifieros and Cabeza de Perro islands. However, undocumented reports of munitions-related items
being found in the waters surrounding Pifieros and Cabeza de Perro islands included empty missile cases, empty
shoulder-launched multipurpose assault weapon tubes, small arms ammunition (SAA), and the remains of a
66mm M72A2 (LAW) Rocket.

ES021412091501ATL



D

MWT‘\

A { F ¥ ;

|
- \\ ,:]Sf._ ‘. v ~ ¥ N'&H YOrKk
\ Louls - “Washington
\ ke - Atlanta
- S Ne'w (]
\ fton _Orleans
it O
\k (53) —— Miami
T
Puerto
% Cuba :
3 4 i ; Rico
P Viegues ANTONIO £1C0. A e °
,L-:'L“ Sound RO':)';!IE&JAEZ <O Belize Jamaica | ., 1,000
(30R) _ + - : 4 Miles
" J 2y Nicaragua _Caracas
/ { Costa Rica} , 4 =
1 7 .I L3 A
N Figure 1-1

0 1 2 4 6 8 t
Miles

Project Location

Pineros & Cabeza de Perro Islands, Naval Activity Puerto Rico

CH2MHILL

\\BRAVES\PINEROSISLAND\MAPFILES\PROJECTLOCATION.MXD JKELLY3 8/11/2010 08:43:00



VICINITY MAP.

Uuw-1

Pineros Island

Puerto Rico

Caribbean
Sea

LEGEND
Suspected Former Underwater

4
Demolition Areas

0 450 900

Feet

2007 Aerial Imagery

FIGURE 1-2

Suspected Former Underwater
Demolition Areas

Phase | RCRA RFI

Pifieros and Cabeza de Perro Islands
Naval Activity Puerto Rico

\\GALILEO\PROJ\PINEROSISLAND\MAPFILES\400714_RCRA_RFI\FIGURE 1-1 - FORMER UW DEMO AREAS.MXD BHATHAWA 11/5/2010 10:24:19




VICINITY MAP.

Puerto Rico

Caribbean
Sea

UW-1

LEGEND
Planned Underwater Investigation Area
Suspected Former Underwater

:I Demolition Area

UW-2

Pineros Island

UW-3

0 300 600

Feet

2007 Aerial Imagery

FIGURE 1-3

Underwater Investigation Areas
Phase | RCRA RFI

Pifieros and Cabeza de Perro Islands

Naval Activity Puerto Rico

\\GALILEO\PROJ\PINEROSISLAND\MAPFILES\400714_RCRA_RFI\FIGURE 1-3 - PLANNED UW INVESTIGATION AREAS.MXD



SECTION 2

Field Investigation Procedures

Field activities were conducted in accordance with the following documents:

e Work Plan to Conduct Phase | RCRA Facility Investigation, Pifieros and Cabeza de Perro Islands, Naval Activity
Puerto Rico, (CH2M HILL, 2006)

e Addendum No. 2-Underwater Intrusive Investigation Work Plan to Conduct Phase | RCRA Facility Investigation,
Pifieros Island, Naval Activity Puerto Rico (CH2M HILL, 2011b).

e Explosives Safety Submission, Underwater Investigation, Pifieros Island, Naval Activity Puerto Rico (Final)
(CH2M HILL, 2011a)

2.1 Underwater Geophysical Survey

DGM of the four suspected former underwater demolition areas was performed by Sonographics, Inc., a
subcontractor to CH2M HILL, between October 18 and October 22, 2006. During this DGM effort, a bathymetric
survey of each investigation area was completed first using a side-scan sonar towfish and a differential
geographical positioning system (DGPS) navigation system. Then a Geometrics model G882 cesium vapor
magnetometer towfish, coupled with a DGPS navigation system, was used to survey the suspected underwater
demolition areas. The results of the underwater DGM survey are presented in Section 3.

2.2 Intrusive Investigation

Intrusive investigation of the suspected underwater demolition areas was conducted using a “detect-and-dig”
technique along representative transects within the underwater areas, in which an anomaly is investigated
immediately after detection. The “detect-and-dig” method was employed because the sources of the geophysical
anomalies detected during the September 2006 DGM effort could have shifted or no longer been present due to
the dynamic nature (tidal movement and wave action) of seafloor sediments. In addition, the accuracy of the
2006 location data was insufficient to allow reliable reacquisition of anomalies.

2.2.1 Transect Layout

Transects were laid out parallel to one another on the seafloor in an approximately north-south direction with
approximate 60-foot spacing as shown on Figures 2-1 through 2-3. The transects were established by employing
handheld global positioning system (GPS) unit to place jackstay lines that extended from the high-tide mark
seaward. Individual transects were 470 feet to 780 feet long at UW-1, 600 feet to 800 feet long at UW-2, and
380 feet to 500 feet long at UW-3.

2.2.2 Anomaly Detection

Whites Dual Pro Pl underwater all-metals detectors were used to locate potential MEC/MPPEH within the top foot
of seafloor sediments. While maintaining neutral buoyancy and while swimming close to the bottom, unexploded
ordnance (UXO)-qualified divers conducted the visual and subsurface investigation along the transect lines. Divers
swept their metal detectors in front of them so that coverage extended 3 feet on either side of the transect
centerline. Once an anomaly was identified by an audible signal, the diver investigated the anomaly using the
methods described in Section 2.2.3.

2.2.3 Manual Excavation of Anomalies

Excavation of individual anomalies was performed by UXO-qualified divers using hand tools, such as shovels,
spades, trowels, and pry bars. When an anomaly was detected, a UXO-qualified diver investigated the anomaly to
determine if it presented an explosive hazard. If the item could be identified as either MEC or MPPEH, the UXO-
qualified diver verbally communicated all observations to the Senior UXO Supervisor (SUXOS) and UXO Quality
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Control Specialist (UXOQCS) onboard the dive boat. Ocean Technologies Systems through-water communications
gear was used for communications between divers and the dive boat.

Once an anomaly was investigated and a metallic item removed, the anomaly location was surveyed again with
the Whites Dual Pro Pl underwater all-metals detector to determine if more metallic items remained. If an
additional metallic signature remained, excavation continued until all remaining items were found. All anomalies
sources were found within the upper foot of seafloor sediments.

2.2.4 Transfer of MEC/MPPEH

The SUXOS and the UXOSO determined whether MEC or MPPEH was safe to move. MEC/MPPEH that was
determined to be safe to move was hand-carried or floated on a water craft to a collection point on Pifieros
Island. No MEC or MPPEH was found to be unsafe to move, and no discovered MEC or MPPEH was left in place.

2.2.5 Quality Control

Quality control (QC) was monitored through definable features of work (DFOW) using a three-phase control
process that consisted of the preparatory phase, the initial phase, and the follow-up phase for each DFOW. The
Field Operations DFOW consisted of mobilization, MEC intrusive investigation, and demobilization.

The QC conformance results for October 2011 and DFOW auditing procedures results for October 2011 are
presented in Appendix C, Attachments 1 and 2, respectively:

e Attachment 1 presents the the MEC-related QC requirements from the Phase | RFI Work Plan (CH2M HILL,
2011) and conformance results. The QC conformance results were based on the following: Instrument QC
procedures, transect QC procedures, definable features of work and the three-phase control process, audit
procedures, and records generated.

e Attachment 2 details the specific QC audit procedures for the DFOWSs, including the phase during which it was
performed, the frequency of performance, the pass/fail criteria, and actions to take if failure occured.

The preparatory phase, the initial phase, the follow-up phase and final acceptance checklists were not used as
described in the Work Plan; however, the attachments provided in Appendix C serve as documentation that the
QC program was implemented.

Confirmation that the Whites Dual Pro Pl system was operating in accordance with industry standards was made
through the quality control (QC) tests identified in the Explosives Safety Submission (ESS) (CH2M HILL, 2011a) and
Work Plan (CH2M HILL, 2011b). These tests, which were conducted after the required 5-minute equipment warm-
up period, consisted of Personnel Tests and Static Background and Static Spike Tests as described in the Work
Plan.

The QC process included re-inspection of 10 percent of each transect by the UXOQCS to confirm that all anomalies
were detected. The locations checked were distributed in a randomly selected, spatially representative sample
across each transect. All of the transects passed this QC check.

The QC process also included QC seeding with industry standard objects as described in the Work Plan. The QC
diver used two seed items. At each transect, the QC diver placed one at the beginning, and one about 25 yards
from the beginning of the transect. When a UXO diver found a seed item, the QC diver took it, swam ahead, and
placed it in a new location along the transect, repeating this procedure until the end of the transect was reached.
The seed items were placed in a minimum of four locations along each transect: one close to the beginning,

two randomly spaced in the middle, and one toward the end of the transect. The seed placements were varied
between the left side, right side, and centerline of the each transect to ensure that the UXO divers were making a
complete search along and to either side of the transect line. All seed items were found by the UXO divers, and
there were no QC deficiencies.

2.2.6 Demolition and Disposal

One MEC item, a smoke grenade identified as a discarded military munition (DMM), was recovered from UW-3
and transferred to Pineros Island along with all MPPEH. The DMM and MPPEH were placed in a shallow hole along
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SECTION 2—FIELD INVESTIGATION PROCEDURES

with donor explosives and covered with soil. The donor explosives were then detonated in order to demilitarize
the DMM and MPPEH. The detonation location is shown on Figure 2-4. Recovered DMM and MPPEH are
identified in Section 3.

2.3 Post-Detonation Soil Sampling and Analysis

Following detonation of the one MEC item found during the intrusive investigation on October 20, 2011, soil
sample CTO172-SSMRS0301-0-1-11D was collected from the detonation area shown on Figure 2-4. The sample
was composited from 30 randomly located subsamples collected over a 1 meter by 1 meter area in the center of
the detonation location using the TR-02-1 composite soil sampling method. The subsamples, which were
approximately equal in the amount of soil, were collected from depths of 0 to 1 foot. The sample was analyzed by
Katahdin Analytical Services for the following analytes:

e Explosives residues by United States Environmental Protection Agency (USEPA) SW-846 Method 8330A
e Perchlorate by USEPA SW/846 Method 6850
e Target Analyte List (TAL) Metals by USEPA Method 6010B.

Quality assurance (QA)/QC requirements used during this investigation for environmental sampling, handling, and
management are detailed in the Work Plan (CH2M HILL, 2006). Field QC samples were collected during the
inspection and submitted for laboratory analysis. Appendix D presents the quality control reports.
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SECTION 3

Investigation Results

3.1 Underwater DGM

Underwater DGM conducted at the four suspected underwater demolition areas in October 2006 resulted in the
identification of 217 geophysical anomalies. The locations of these anomalies are shown on Figures 3-1 through
3-4 for UW-1 through UW-4. The number of anomalies found in each area is listed in Table 3-1. A summary report
for the DGM is provided in Appendix A.

TABLE 3-1
Geophysical Anomalies in Suspected Underwater Demolition Areas, October 2006
Suspected Underwater Demolition Area Total Number of Anomalies

UW-1 44
UW-2 53
UW-3 88
Uw-4 32
TOTAL 217

Because of the dynamic nature (tidal movement and wave action) of seafloor sediments, sources of the
geophysical anomalies detected during the DGM survey in 2006 may have shifted by the time the intrusive
investigation was conducted, or may no longer be present. In addition, the ability to accurately reacquire all
previously identified anomalies within the underwater areas was uncertain as a result of tidal action and wave
movement. Therefore, there was no attempt to reacquire or investigate the anomalies identified in the 2006 DGM
survey. However, this did not impede satisfying the objective of identifying the potential presence of MEC/MPPEH
at suspected former underwater demolition areas UW-1, UW-2, and UW-3.

3.2 Underwater MEC/MPPEH Intrusive Investigation

Underwater intrusive investigations were conducted at areas UW-1, UW-2, and UW-3. Items recovered included
only one unexpended munitions item, a Grenade, Hand: Smoke, M18 Series that was categorized as DMM. All
other items were identified as cultural debris (CD) or munitions debris (MD) such as expended cartridge casings,
empty canisters, and inert parts.

3.2.1 Investigation Area UW-1

Nine underwater transects, covering a total length of 7,760 feet, were investigated at UW-1. The intrusive
investigation resulted in the identification and recovery of 113 metallic items. The quantities and sources of
contacts were identified as follows:

e 108 CD items

e Five MD items originating from the following types of munitions:
— Cartridge 40mm: Practice, M781 Series (three items)
— Cartridge, 40mm: Parachute White Star, M583A1; Green Star, M661 or Red Star, M662 (one item)
— Signal lllumination, Ground (M126; M127; M128; or M129 Series) (one item)

The locations where MD were found are shown on Figure 3-5. Table 3-2 presents the findings for each 100-foot
segment of each transect at UW-1.
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PHASE | RCRA FACILITY INVESTIGATION REPORT - UNDERWATER INVESTIGATION

3.2.2 Investigation Area UW-2

Nine underwater transects, covering a total length of 6,700 feet, were investigated at UW-2. The intrusive
investigation resulted in the identification and recovery of 79 metallic items. The quantities and sources of
contacts were identified as follows:

e 72CDitems

e Seven MD items originating from the following types of munitions:
— Cartridge 40mm: Practice, M781 Series (two items)
— Cartridge, 40mm: Parachute White Star, M583A1; Green Star, M661 or Red Star, M662 (two items)
— Signal lllumination, Ground (M126; M127; M128; or M129 Series) (three items)

The locations where MD were found are shown on Figure 3-6. Table 3-3 presents the findings for each 100-foot
segment of each transect at UW-2.

3.2.3 Investigation Area UW-3

Nine underwater transects, covering a total length of 6,080 feet, were investigated at UW-3. The intrusive
investigation resulted in the identification and recovery of 280 metallic items. The quantities and sources of
contacts were identified as follows:

e 76CD items
e 197 expended SAA items consisting of scattered casings and links from 5.56mm, 7.62mm, .50-cal rounds
e Six MD items originating from the following types of munitions:
— Cartridge 40mm: Practice, M781 Series (four items)
— Demolition Charge, MK 8 Series (one item)
— Rocket, High Explosive Anti-Tank (HEAT), 66mm M72 Series; or Rocket, TPA,66mm M74 Series (1 item)
e One DMM identified as a Grenade, Hand: Smoke, M18 Series

The locations where MD were found are shown on Figure 3-7. Table 3-4 presents the findings for each 100-foot
segment of each transect at UW-3.

3.3 Post-Detonation Soil Sample Analytical Data

3.3.1 Analytical Results

No explosives residues or perchlorate were detected in the post-detonation sample (CTO-172-SSMRS0301)

collected on October 20, 2011. As shown in Table 3-5, several TAL metals were detected in the sample. The
usability of this data, and human health and environmental risk screenings on this data, are discussed in the
remainder of this section.

3.3.2 Data Quality

Laboratory analytical data from the post-detonation soil sample and associated QC samples were validated by
CH2M HILL, and a data usability evaluation was performed to assess the precision, accuracy, representativeness,
completeness, and comparability (PARCC) of the data. The data were found to meet the PARCC requirements and
to be usable for assessing potential risks to human health and the environment. The data validation reports and
data quality evaluation are provided in Appendix B.

3.3.3 Human Health Risk Screening

A post-detonation soil evaluation was conducted to assess if and how soil at the detonation location was
impacted by the detonation. As a conservative approach, risk estimates were prepared for future industrial and
residential scenarios based on the one soil sample (CTO172-SSMRS0301-0-1-11D) collected from the detonation
crater. The results of the full soil analyses are presented in Table 3-5 and the applicable screening levels for the
detected constituents are presented in Tables 3-6 through 3-8.

Soil data were compared to the USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund
Sites (USEPA, 2011) for industrial soil and residential soil and results are provided on Tables 3-6 and 3-7,
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SECTION 3—INVESTIGATION RESULTS

respectively. The RSLs that are based on non-carcinogenic health endpoints were reduced by a factor of 10 (that
is, adjusted to a hazard quotient [HQ] of 0.1) to account for the potential presence of multiple chemicals affecting
the same target organ, with the exception of lead. No adjustment was made for the RSLs based on carcinogenic
health endpoints (that is, the RSLs are based on a target excess lifetime cancer risk [ELCR] of 1 x 10°®). For
chromium (total) results, the RSLs for hexavalent chromium (the more toxic form of chromium) were used as a
conservative approach.

No chemical was detected at a concentration exceeding 100 times its RSL. One metal (arsenic) exceeded its RSL in
the industrial evaluation. Eight metals (aluminum, arsenic, chromium, cobalt, iron, manganese, thallium, and
vanadium) were detected in soil above RSLs in the residential evaluation.

e Aluminum was detected above its adjusted RSL (7,700 millligrams per kilogram [mg/kg]) in the residential
evaluation. Based on the maximum detected concentration (14,600 mg/kg), the non-cancer HQ is 0.2, which is
below USEPA’s acceptable non-cancer target and aluminum would not be identified as a risk driver.

e Arsenic was detected above its RSL (0.39 mg/kg) in the residential evaluation. Based on the maximum
detected concentration (3.5 mg/kg), the ELCR is 9 x 10® and the non-cancer HQ is 0.2, which are within
USEPA’s acceptable levels and arsenic would not be identified as a risk driver for a residential scenario. The
arsenic concentration exceeded the industrial RSL (1.6 mg/kg), yielding an ELCR of 2 x 10®and a non-cancer
HQ of 0.01, which are within USEPA’s acceptable levels and arsenic would not be identified as a risk driver for
an industrial scenario.

e Chromium was detected above its conservative hexavalent chromium screening RSL (0.29 mg/kg) in the
residential evaluation. Based on the maximum detected concentration (4.7 mg/kg), the ELCR is 2 x 10™ and
the non-cancer HQ is 0.02 which are within USEPA’s acceptable levels and chromium would not be identified
as a risk driver.

e (Cobalt was detected above its adjusted RSL (2.3 mg/kg) in the residential evaluation. Based on the maximum
detected concentration (5.8 mg/kg), the non-cancer HQ is 0.3, which is below USEPA’s acceptable non-cancer
target and cobalt would not be identified as a risk driver.

e |ron was detected above its adjusted RSL (5,500 mg/kg) in the residential evaluation. Based on the maximum
detected concentration (16,700 mg/kg), the non-cancer HQ is 0.3, which is below USEPA’s acceptable non-
cancer target and iron would not be identified as a risk driver.

e Manganese was detected above its adjusted RSL (180 mg/kg) in the residential evaluation. Based on the
maximum detected concentration (190 mg/kg), the non-cancer HQ is 0.1, which is below USEPA’s acceptable
non-cancer target and manganese would not be identified as a risk driver.

e Thallium was detected above its adjusted RSL (0.078 mg/kg) in the residential evaluation. Based on the
maximum detected concentration (0.41 mg/kg), the non-cancer HQ is 0.5, which is below USEPA’s acceptable
non-cancer target and thallium would not be identified as a risk driver.

e Vanadium was detected above its adjusted RSL (39 mg/kg) in the residential evaluation. Based on the
maximum detected concentration (64 mg/kg), the non-cancer HQ is 0.2, which is below USEPA’s acceptable
non-cancer target and vanadium would not be identified as a risk driver.

Based on the maximum detected concentrations of arsenic (the only chemical detected above screening levels),
the industrial ELCR is 2 x 10 and the maximum target organ-specific hazard index (HI) is 0.01 (for “skin” and
“vascular” as the target organs, see Table 3-6); the cumulative ELCR and HI are within USEPA’s acceptable levels.
Based on the maximum detected concentrations of the eight metals, the cumulative residential ELCR is 3 x 10°
and the maximum target organ-specific Hl is 0.7 (for “hair” as the target organ, see Table 3-7); the cumulative
ELCR and HI are within USEPA’s acceptable levels. Consequently, there is not a concern for potential cumulative
health effects from metals detected in the detonation crater.
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3.3.4 Environmental Risk Screening

Only zinc exceeded ecological screening values (ESVs) for plants and soil invertebrates and its background
concentrations in the post-detonation soil sample (Table 3-8). The ESVs for aluminum and iron are based upon
soil pH, which was not available; site-specific and NAPR background data were also not available for these two
metals. However, none of these three constituents poses an unacceptable risk to plants and soil invertebrates
based upon the following:

The area potentially impacted consists of a shallow crater and surrounding ejected soil covering a combined
area estimated to be approximately 6 feet in diameter, or approximately 28 square feet, around the
detonation location. This impacted area is very small compared with the size of the island as a whole (310
acres). The area where the detonation occurred is densely vegetated (scrub) and, based upon biological
surveys conducted during the RFI Terrestrial Investigation, no protected species are known to occur in the
area of the detonation. Thus, potential ecological exposures are not significant.

Zinc exceeded the ESV and background in the field duplicate but not the parent sample. The average
concentration for this sample pair is 135 mg/kg, which is only slightly above the ESV (120 mg/kg) and
background (115 to 120 mg/kg). Even if the higher value (204 mg/kg) is used to estimate esposures, the
resulting HQ (relative to the ESV) and background ratio (relative to the maximum NAPR background
concentration) is only 1.70. Given the low magnitude of this possible exceedance and the very small potential
for exposure (based upon the very limited spatial area potentially impacted), zinc would not pose a potential
unacceptable risk to ecological receptors.

Aluminum and iron could not be directly evaluated since no soil pH or background data were available.
However, the maximum detected concentration of aluminum (14,600 mg/kg) was less than background 95
percent upper tolerance limit (UTL) values (all soil types) from both nearby West Vieques (29,000 mg/kg)
(CH2M HILL, 2002) and East Vieques (35,000 mg/kg) (CH2M HILL, 2007). Similarly, the maximum detected
concentration of iron (16,700 mg/kg) was less than background 95 percent UTL values (all soil types) from
both West Vieques (37,531 mg/kg) (CH2M HILL, 2002) and East Vieques (43,200 mg/kg) (CH2M HILL, 2007).
Thus, it is likely that these two metals are present at background concentrations.
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TABLE 3-1
Underwater Intrusive Investigation Results at UW-1
Pineros Island, Naval Activity Puerto Rico
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TABLE 3-2
Underwater Intrusive Investigation Results at UW-1
Pineros Island, Naval Activity Puerto Rico
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TABLE 3-3
Underwater Intrusive Investigation Results at UW-2
Pineros Island, Naval Activity Puerto Rico
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TABLE 3-3 (Continued)
Underwater Intrusive Investigation Results at UW-2
Pineros Island, Naval Activity Puerto Rico

Transect Interval (feet) MEC MD Cultural Debris
100-200 0 1 0
200-300 0 0 0
300-400 0 0 0
400-500 0 0 0
500-600 0 0 0
600-700 0 0 0
9 0-100 0 0 4
100-200 0 0 4
200-300 0 0 5
300-400 0 0 4
400-500 0 0 1
500-600 0 0 2
600-700 0 1 3




TABLE 3-4
Underwater Intrusive Investigation Results at UW-3
Pineros Island, Naval Activity Puerto Rico
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Table 3-5

Post-Detonation Soil Sample Analytical Results

NAPR AOC E - Pineros Cabeza de Perro Islands

Sample ID CTO172-SSMRS0301-0-1-11D [ CTO172-SSMRS0301D-0-1-11D
Sample Date 10/20/11 10/20/11

Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 68 U 65 U
1,3-Dinitrobenzene 68 U 65 U
2,4,6-Trinitrotoluene 68 U 65 U
2,4-Dinitrotoluene 68 U 65 U
2,6-Dinitrotoluene 68 UJ 65 U
2-Amino-4,6-dinitrotoluene 68 U 65 U
2-Nitrotoluene 68 U 65 U
3-Nitrotoluene 68 U 65 U
4-Amino-2,6-dinitrotoluene 68 U 65 U
4-Nitrotoluene 68 U 65 U
HMX 68 UJ 65 U
[INitrobenzene 68 U 65 U
[|Perchiorate 0.55 U 0.52 U
([PETN 540 UJ 520 UJ
RDX 68 U 65 U
Tetryl 68 U 65 U
Total Metals (MG/KG)

Aluminum 14,200 14,600
Antimony 0.66 U 0.63 U
Arsenic 3 35
Barium 15.8 16.8
(IBeryllium 0.066 U 0.063 U
[[cadmium 0.08 J 0.09 J
[lcalcium 220,000 210,000
[Chromium 4.2 47
[lcobalt 5.7 5.8
||Copper 30 34.7
[liron 16,700 16,600
[lLead 26 9.8
[IMAGNESIUM 6,880 6,930
||Manganese 182 190
[INickel 1.8 J 1.7J
Potassium 1,680 1,630
Selenium 0.92 U 0.88 U
Silver 0.53 U 05U
Sodium 3,470 3,360
Thallium 041J 0.28 J
Vanadium 61.8 64
Zinc 65.2 J 204
Wet Chemistry (PCT)

% Solids 73 71

Notes:

J - Analyte present. Value may or may not be accurate or precise

MG/KG - Milligrams per kilogram
PCT - Percent

U - Nondetect or not detected at significantly greater than that in an associated blank.

UG/KG - Micrograms per kilogram

UJ - Analyte not detected, quantitation limit may be inaccurate

Page 1 of 1



Table 3-6

HHRA SUMMARY TABLE - Industrial Land Use
Post-Detonation Soil Sample (October 2011)
NAPR AOC E - Pineros & Cabeza de Perro Islands

Exposure Point

Data Summary Background Screening Level (SL) Comparison Concentration (EPC) Risk Estimates
Exposure CAS Chemical Minimum Maximum Units Location Detection Range of Pifieros Mean NAPR Carcinogenic | Noncarcinogenic Final Frequency of Max EPC Basis Target ELCR HQ
Point Number Concentration | Concentration of Maximum Frequency Detection Background Background RSL RSL Adjusted RSL SL Exceeds Organ
Qualifier Qualifier Concentration Limits Value Value ELCR = 1x10°® HQ =10 Exceedance | 100X SL
@ @ @) @) @ | Basis (5) (5) (6) ) @
Post Detonation 7429-90-5 Aluminum 14600 14600 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - 990000 99000 nc 0/1 No - - - - -
Sample 7440-38-2 Arsenic 35 35 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - 15 1.16 1.6 260 1.6 ca 1/1 No 35 Max Skin, Vascular 2.2E-06 0.01
7440-39-3 Barium 16.8 16.8 ma/kg CTO172-SSMRS0301-0-1-11D 1/1 - 70.8 95 - 190000 19000 nc 0/1 No - - - - -
7440-43-9 Cadmium 0.09 J 0.09 J mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - 0.58 U 0.397 9300 800 80 nc 0/1 No - - - -- -
7440-70-2 Calcium 220000 220000 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - - - 0/1 No - - - - -
7440-47-3 Chromium 4.7 4.7 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - 10.4J 24.9 5.6 3100 5.6 ca 0/1 No - - - - -
7440-48-4 Cobalt 5.8 5.8 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA 1900 300 30 nc 0/1 No - - - - -
7440-50-8 Copper 34.7 34.7 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - 41000 4100 nc 0/1 No - - - -- -
7439-89-6 Iron 16700 16700 ma/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - 720000 72000 nc 0/1 No - - - - -
7439-92-1 Lead 9.8 9.8 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - 133 8.4 - 800 800 ALM 0/1 No - - - - -
7439-95-4 Magnesium 6930 6930 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - - - 0/1 No - - - - -
7439-96-5 Manganese 190 190 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - 23000 2300 nc 0/1 No - - - -- -
7440-02-0 Nickel 1.8 J 1.8 J ma/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA 64000 20000 2000 nc 0/1 No - - - - -
7440-09-7 Potassium 1680 1680 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - - - 0/1 No - - - -- -
7440-23-5 Sodium 3470 3470 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - - - 0/1 No - - - - -
7440-28-0 Thallium 0.41 J 0.41 J mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - 10 1 nc 0/1 No - - - - -
7440-62-2 Vanadium 64 64 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA 142 - 5200 520 nc 0/1 No - - - - -
7440-66-6 Zinc 204 204 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA 51.6 - 310000 31000 nc 0/1 No - - - -- -
Note: Risk Summary
1) Background values are from the one background surface soil sample collected (CTO113-SS30-0-2-0806). Soil ELCR *Max HI
) Background values for metals for NAPR collected 1996-2004 (Baker and CH2M HILL, 2010) 2.E-06 0.01
(3) Regional Screening Levels for Industrial Soil (November 2011) based on an ELCR of 1x10° and an HQ=1.0
4) The final RSL: the lower of carcinogenic RSLs based on ELCR of 1x10° and non-carcinogenic RSLs adjusted using HQ = 0.1 *Max Hl is the highest HI associated
(5) The final RSL is used as the screening level (SL). with any target organ.
(6) For chemicals that exceed their final RSL the maximum detected concentration was used as the exposure point concentration (EPC).
@) Noncarcinogenic hazard quotient and ELCR are estimated using the ratio of the RSL and the EPC

-HQ = EPC / Noncarcinogenic RSL (based on HQ = 1.0)
ELCR = EPC x 1x10°® / Carcinogenic RSL (based on ELCR = 1x10°)

RSL Basis: ca = Carcinogenic; nc = Noncarcinogenic, ALM = Adult Lead Methodology
The SL for Chromium (VI) was used as the SL for Chromium.
J = Estimate, U = Non-detect




Table 3-7

HHRA SUMMARY TABLE - Residential Land Use
Post-Detonation Soil Sample (October 2011)
NAPR AOC E - Pineros & Cabeza de Perro Islands

Exposure Point

Data Summary Background Screening Level (SL) Comparison Concentration (EPC) Risk Estimates
Exposure CAS Chemical Minimum Maximum Units Location Detection Range of Pifieros Mean NAPR Carcinogenic | Noncarcinogenic Final Frequency of Max EPC Basis Target ELCR HQ
Point Number Concentration | Concentration of Maximum Frequency Detection Background Background RSL RSL Adjusted RSL SL Exceeds Organ
Qualifier Qualifier Concentration Limits Value Value ELCR = 1x10° HQ=1.0 Exceedance [ 100X SL
@ (2) (3) (3) 4 Basis (5) 5) (6) (1) )]
Post Detonation 7429-90-5 Aluminum 14600 14600 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - 77000 7700 nc 1/1 No 14600 Max Nervous System - 0.2
Sample 7440-38-2 Arsenic 35 35 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - 1.5 1.16 0.39 22 0.39 ca 1/1 No 3.5 Max Skin, Vascular 9.0E-06 0.2
7440-39-3 Barium 16.8 16.8 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - 70.8 95 - 15000 1500 nc 0/1 No - - - - -
7440-43-9 Cadmium 0.09 J 0.09 J mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - 0.58 U 0.397 1800 70 7 nc 0/1 No - - - - -
7440-70-2 Calcium 220000 220000 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - - - 0/1 No - - - - -
7440-47-3 Chromium 4.7 4.7 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - 10.4J 249 0.29 230 0.29 ca 1/1 No 4.7 Max No observed effect | 1.6E-05 0.02
7440-48-4 Cobalt 5.8 5.8 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA 370 23 23 nc 1/1 No 5.8 Max Thyroid 1.6E-08 0.3
7440-50-8 Copper 34.7 34.7 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 -- NA NA -- 3100 310 nc 0/1 No -- -- -- -- -
7439-89-6 Iron 16700 16700 mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - 55000 5500 nc 1/1 No 16700 Max Gl System - 0.3
7439-92-1 Lead 9.8 9.8 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - 133 8.4 - 400 400 IEUBK 0/1 No - - - - -
7439-95-4 Magnesium 6930 6930 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - - - 0/1 No - - - - -
7439-96-5 Manganese 190 190 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - 1800 180 nc 1/1 No 190 Max Nervous System - 0.1
7440-02-0 Nickel 1.8 J 1.8 J mag/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA 13000 1500 150 nc 0/1 No - - - - -
7440-09-7 Potassium 1680 1680 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA NA - - - 0/1 No - - - - -
7440-23-5 Sodium 3470 3470 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 -- NA NA -- -- -- 0/1 No -- -- -- -- --
7440-28-0 Thallium 0.41 J 0.41 J mg/kg CTO172-SSMRS0301-0-1-11D 1/1 -- NA NA -- 0.78 0.078 nc 1/1 No 0.41 Max Hair -- 0.5
7440-62-2 Vanadium 64 64 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA 142 - 390 39 nc 1/1 No 64 Max Hair - 0.2
7440-66-6 Zinc 204 204 mg/kg CTO172-SSMRS0301-0-1-11D 1/1 - NA 51.6 - 23000 2300 nc 0/1 No - - - - -
Note: Risk Summary
1) Background values are from the one background surface soil sample collected (CTO113-SS30-0-2-0806). Soil ELCR *Max Hl
) Background values for metals for NAPR collected 1996-2004 (Baker and CH2M HILL, 2010) 3.E-05 0.7
3) Regional Screening Levels for Residential Soil (November 2011) based on an ELCR of 1x10°® and an HQ=1.0
(4) The final RSL: the lower of carcinogenic RSLs based on ELCR of 1x10°® and non-carcinogenic RSLs adjusted using HQ = 0.1 *Max Hl is the highest HI associated
(5) The final RSL is used as the screening level (SL). with any target organ.
(6) For chemicals that exceed their final RSL the maximum detected concentration was used as the exposure point concentration (EPC).
(@) Noncarcinogenic hazard quotient and ELCR are estimated using the ratio of the RSL and the EPC

HQ = EPC / Noncarcinogenic RSL (based on HQ = 1.0)
ELCR = EPC x 1x10°® / Carcinogenic RSL (based on ELCR = 1x10°)

RSL Basis: ca = Carcinogenic; nc = Noncarcinogenic, IEUBK = Integrated Exposure Uptake Biokinetic Model
The SL for Chromium (VI) was used as the SL for Chromium.
J = Estimate, U = Non-detect




Table 3-8

Ecological Risk Screening Summary Table
Post-Detonation Soil Sample (October 2011)
NAPR AOC E - Pineros Cabeza de Perro Islands

ESV for Plants Background CTO172-SSMRS0301-0-1-11D | CTO172-SSMRS0301D-0-1-11D
and Soil NAPR - NAPR -
Chemical Invertebrates Reference Site-Specific’ | Maximum | Mean +2SD 10/20/11 10/20/11

Explosives (UG/KG)
No Detections - | - - | - -
Total Metals (MG/KG)
Aluminum pH<5.5 USEPA 2003a (Eco-SSL) NA NA NA 14,200 14,600
Arsenic 18.0 USEPA 2005a (Eco-SSL) 1.50 2.50 2.65 3.0 35
Barium 330 USEPA 2005b (Eco-SSL) 70.8 220 199 15.8 16.8
Cadmium 32.0 USEPA 2005c (Eco-SSL) ND 0.92 1.02 0.08J 0.09J
Calcium’ NSV - - - - 220,000 210,000
Chromium 64.0 CCME 2007 10.4 47.0 49.8 4.2 4.7
Cobalt 13.0 USEPA 2005d (Eco-SSL) NA 50.2 46.2 5.7 5.8
Copper 70.0 USEPA 2007a (Eco-SSL) NA 180 168 30.0 34.7
Iron 5<pH>8 USEPA 2003b (Eco-SSL) NA NA NA 16,700 16,600
Lead 120 USEPA 2005e (Eco-SSL) 133 21.0 22.0 2.6 9.8
Magnesium' NSV - - - - 6,880 6,930
Manganese 220 USEPA 2007b (Eco-SSL) NA NA NA 182 190
Nickel 38.0 USEPA 2007c (Eco-SSL) NA 19.0 20.7 18] 1.7
Potassium’ NSV - - - - 1,680 1,630
Sodium’ NSV - - ~ - 3,470 3,360
Thallium 1.00 Efroymson et al. 1997 NA 0.10 NA 0411 0.28 J
Vanadium 130 CCME 2007 NA 230 259 61.8 64.0
Zinc 120 USEPA 2007d (Eco-SSL) NA 120 115 65.2 J 204
Notes:

1 - Essential nutrient; not considered a COPC
2 - Sample CT0113-SS30-0-2-0806

NSV - No Screening Value
NA - Not Available
ND - Not Detected

Exceeds ESV and background
Soil pH and background unavailable
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1-5

Item ID | Date Recovered | Item Classification Item Description Nomenclature/Comments
1-1 10/17/2011 Munitions Debris Expended cartridge case M212 Cartridge 40-MM: Practice, M781 Series
1-2 10/17/2011 Munitions Debris Expended cartridge case M212 Cartridge 40-MM: Practice, M781 Series
1-3 10/18/2011 Munitions Debris Empty Canister Cartridge, 40-MM: Parachute White Star, M583A1;Green Star, M661 or Red Star, M662
1-4 10/17/2011 Munitions Debris Empty Launch Tube Signal Illumination, Ground (M126;M127;M128; or M129 Series)
1-5 10/18/2011 Munitions Debris Expended cartridge case M212 Cartridge 40-MM: Practice, M781 Series
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Munitions Debris at UW-1
Phase | RCRA RFI

Pifieros and Cabeza de Perro Islands
Naval Activity Puerto Rico
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Item ID Date Recovered Item Classification Item Description Nomenclature/Comments
2-1 10/14/2011 Munitions Debris Expended llluminate Assembly Signal lllumination, Ground (M126;M127;M128; or M129 Series)
2-2 10/14/2011 Munitions Debris Empty Canister Cartridge, 40-MM: Parachute White Star, M583A1;Green Star, M661 or Red Star, M662
2-3 10/15/2011 Munitions Debris Empty Canister Cartridge, 40-MM: Parachute White Star, M583A1;Green Star, M661 or Red Star, M662
2-4 10/15/2011 Munitions Debris Expended cartridge case M212 Cartridge 40-MM: Practice, M781 Series
2-5 10/15/2011 Munitions Debris Expended Partial llluminate Assembly |Signal Illumination, Ground (M126;M127;M128; or M129 Series)
2-6 10/15/2011 Munitions Debris Expended cartridge case M212 Cartridge 40-MM: Practice, M781 Series
2-6 10/15/2011 Munitions Debris Empty Launch Tube Signal Illumination, Ground (M126;M127;M128; or M129 Series)
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Naval Activity Puerto Rico
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Item ID | Date Recovered Item Classification Item Description Nomenclature/Comments
3-1 10/12/2011 Munitions Debris Empty Projectile Cartridge 40-MM: Practice, M781 Series
Discarded Militar
3-2 10/12/2011 Munitions Y Smoke Grenade Grenade, Hand: Smoke, M18 Series. Disposed of by Detonation.
3-3 10/13/2011 Munitions Debris Expended cartridge case M212 Cartridge 40-MM: Practice, M781 Series
3-4 10/13/2011 Munitions Debris Expended cartridge case M212 Cartridge 40-MM: Practice, M781 Series
3-5 10/14/2011 Munitions debris Empty female coupling and firing fitting |Demolition Charge, MK 8 Series
3-6 10/14/2011 Munitions Debris Expended cartridge case M212 Cartridge 40-MM: Practice, M781 Series
3-7 1/14/2011 Munitions Debris Folding Rocket Fin Rocket, HEAT, 66 MM M72 Series or Rocket, TPA,66 MM M74 Series
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SECTION 4

Explosives Hazard Assessment

4.1 Overview

An assessment of explosives hazards was conducted to evaluate the relative risks posed to human receptors by
MEC and MPPEH potentially present in the waters surrounding Piferos and Cabeza de Perro Islands. For the
presence of MEC or MPPEH to result in a human casualty, there must exist the presence of explosive ordnance, a
human receptor in contact with, or in the vicinity of, the ordnance, and an event to cause the detonation of the
explosive ordnance.

In order to assess the likelihood of an explosive injury occurring, three types of factors were evaluated:

e Site Factors — These factors address site-specific features that impact the likelihood that a human receptor
may come into contact with MEC/MPPEH, or be within close enough range of MEC/MPPEH to be injured
during an explosive event. Site factors include accessibility of the site and migration of MEC/MPPEH over
time.

e Human Factors — These factors address the likelihood that a human receptor would come into contact with or
be in close proximity to MEC/MPPEH. Human factors include the number of people accessing the site, the
frequency and duration of access, and the activities conducted while onsite.

e Ordnance Factors — These factors address whether an explosive event is likely to occur if contact is made with
MEC/MPPEH, and the severity of the explosive event if one did occur. Ordnance factors include ordnance
type, sensitivity, location, density, and depth.

4.2 Site Factors

The waters immediately surrounding Pifieros Island are generally shallow and calm, especially on the south
(leeward) side of the island and within the cove adjacent to the beach at UW-2. The calm waters allow for the
anchoring of boats immediately offshore, and for the landing of small boats, including sea kayaks, on the beaches.
Such beach landings have been observed at all of the beaches shown on Figure 4-1.

The waters immediately surrounding Cabeza de Perro are rough due to the lack of protection from the prevailing
winds. Strong currents have been observed at UW-4 and in the channel between Pifieros and Cabeza de Perro.
Nautical charts warn of strong tidal currents around Cabeza de Perro (NOAA, 2011). Waters adjacent to Cabeza de
Perro are also deeper and not amenable to recreational activities such as swimming and wading.

Patch and fringing coral reefs are present around both Pifieros and Cabeza de Perro Islands (E&E, 1992), and
snorkelers and SCUBA divers have been reported and observed in the area of UW-2.

The waters surrounding Pifieros and Cabeza de Perro Islands are currently a restricted area that is designated
under Code of Federal Regulations (CFR) Title 33 - Navigation and Navigable Waters, Part 334—Danger Zone and
Restricted Area Regulations, Section 334.1480, Vieques Passage and Atlantic Ocean, off east coast of Puerto Rico
and coast of Vieques Island; naval restricted areas (33 CFR 334.1480). The restrictions are that “No person or
vessel shall enter or remain within the restricted areas at any time unless on official business... Under no
conditions will swimming, diving, snorkeling, other water related activities or fishing, be permitted in the
restricted area.” [33 CFR 334.1480(b)] The restricted zone in the vicinity of Pifieros and Cabeza de Perro Islands is
shown on Figure 4-2. These restrictions were put in place as a security measure for the former NAVSTA Roosevelt
Roads, not for protection against explosives hazards. With the closing of NAVSTA Roosevelt Roads and the end of
military activities, the restricted area is no longer actively enforced, and the restrictions have been observed to be
routinely ignored.

ES021412091501ATL 4-1



PHASE | RCRA FACILITY INVESTIGATION REPORT - UNDERWATER INVESTIGATION

4.3 Human Factors

Recreational users have been observed to routinely access beaches on Pifieros Island by small watercraft including
sea kayaks. Photos on Internet websites show as many as four dozen people at a time on a Pineros Island beach.
Boats have also been observed anchoring offshore of Pifieros Island, with smaller boats being used to carry
passengers ashore.

It can be assumed that some of the beachgoers will also be swimming and wading in the shallow waters adjacent
to the beaches. Those arriving by kayak or small boat would be likely to enter the water as they exit from the
kayaks and boats, as there are no docks or other facilities on Pifieros Island, necessitating beach landings from all
watercraft.

Divers and snorkelers are also known to visit the waters around Pifieros Island. Snorkelers were observed near the
reef in the area of UW-2 during a site visit, and a local dive operator confirmed in conversations that they dive
around Pifieros when waters on more distant reefs are too rough for diving.

The only expected intrusive activity by swimmers and waders would be disturbance of surficial seafloor sediments
while walking in the water. These visitors would access a strip of water within a few yards of the waterline.
Swimmers and waders could encounter underwater MEC/MPPEH that is on the seafloor surface or in the upper
few inches of sediment as they walk in the sediment.

Access by divers and snorkelers would be mostly on the reefs north and east of Pifieros Island, which are visible in
the aerial photograph on Figure 4-1. MEC/MPPEH may be visible to divers and snorkelers, but such spotting is
expected to be limited because the DMM and MD found during the underwater investigation was buried in the
seafloor sediments or covered by seagrass. Divers and snorkelers may handle MEC/MPPEH that is spotted on the
seafloor surface, but they would not be expected to disturb the sediments, so it is unlikely that buried
MEC/MPPEH would be encountered by divers and snorkelers.

The only bottom-disturbing activities expected to be conducted more than a few yards from shore is anchoring of
recreational watercraft such as yachts, fishing boats, and dive boats. Boat anchors could come into contact with
MEC/MPPEH on the seafloor surface and MEC/MPPEH that is buried in up to several inches of sediment.

4.4 Ordnance Factors

Based on an archives search and personnel interviews (CH2M HILL, 2006), the areas of greatest historical use of
ordnance are the areas where the underwater investigations were conducted. The presence of MEC/MPPEH may
not be limited to the boundaries of the three investigation areas. However, for the purposes of evaluating
underwater explosives hazards, the investigation results can be applied to all areas surrounding Pifieros and
Cabeza de Perro Islands.

Only one item of MEC was discovered during the underwater investigation: an unexpended Grenade, Hand:
Smoke, M18 Series at UW-03. This item had not been deployed as designed and was classified as DMM.

Eighteen pieces of MD were recovered, consisting of fragments from the following types of expended munitions:

e Cartridge 40mm: Practice, M781 Series

Cartridge, 40mm: Parachute White Star, M583A1; Green Star, M661; or Red Star, M662
Signal lllumination, Ground (M126, M127, M128, or M129 Series)

e Demolition Charge, MK 8 Series;

e Rocket, HEAT, 66mm M72 Series; or Rocket, TPA,66mm M74 Series

In addition, 197 pieces of expended SAA were recovered at UW-3. In addition, 197 pieces of expended SAA were
recovered at UW-3. SAA will not be considered further in the hazard assessment because only expended SAA
rounds were recovered during the intrusive investigation and expended SAA does not present an explosive
hazard.
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SECTION 4—EXPLOSIVES HAZARD ASSESSMENT

Although the unexpended Grenade, Hand: Smoke, M18 Series was the only “live” munition discovered during the
investigation, a conservative approach was used in the explosives hazards assessment whereby the hazards were
evaluated for the items from which the identified MD originated, rather than from the debris itself, which would
pose considerably lesser hazard.

With the exception of debris originating from the M72 Series Rocket and the MK 8 Series demolition charge, all
other discovered MD originated from either practice munitions or munitions used for signaling or illumination.
Practice, signal, and illumination munitions present a much lower hazard to human receptors than do high-
explosive (HE) munitions.

e Grenade, Hand: Smoke, M18 Series — The M18 Smoke Grenade, whether present as unexended DMM or
malfunctioned UXO, would have a very low probability of functioning if encountered by human receptors.
Springs used on the fuze are exposed and after many years in saltwater would likely no longer being capable
of providing sufficient force to cause the primer to function. The risk from an M18 Smoke Grenade is from
burns, not from explosion. Even if an M18 Smoke Grenade functioned while a person was holding it, no
injuries would likely occur because the grenade body would become hot and the holder would drop it before
any serious burns occurred.

e Cartridge, 40mm: Practice M781 Series — The projectile associated with this cartridge is completely inert. The
cartridge case contains propellant.

e Cartridge, 40mm: Parachute White Star, M583A1; Green Star, M661 — The projectiles associated with these
cartridges contain a pyrotechnic mixture used for illumination and signaling. The pyrotechnic mixture ignites
as a result of a delay element being ignited upon firing and the delay element igniting an expelling charge and
the pyrotechnic mixture when the projectile reaches a predetermined height. If a fired but malfunctioned
projectile (UXO) was encountered, the probability of it functioning would be very low. The firing train is a
series of powder train type leads and if it does not function as designed, interaction by a receptor will not
cause it to function.

e Signal lllumination, Ground (M126, M127, M128, or M129 Series) — These are munitions that are fired while
holding them in the hand and are used for signaling and illumination. When fired, the portion containing the
illuminant mixture (pyrotechnic) is propelled upward and when it reaches a height of approximately 700 feet
a powder train type delay element causes the ejection and ignition of the illuminant mixture. If one of these
signals were recovered intact (DMM), a receptor would have to be familiar enough with the item to
intentionally cause it to function. An individual with such knowledge would also know how to safely handle
the item.

e Demolition Charge, MK 8 Series — The MK 8 is essentially a flexible hose loaded with explosives and is used
for a variety of underwater operations. After the hose is placed in the desired location, it is detonated using
standard demolition procedures. It would be very uncommon to encounter an unexploded MK 8, and only the
inert female coupling from a functioned MK 8 was found. If a misfire did occur, the using unit would have
applied standard misfire procedures to detonate or recover the MK 8.

e Rocket, HEAT, 66mm M72 Series; or Rocket, TPA, 66mm M74 Series — A single fin from one of these rockets
was recovered. No other debris indicating frequent use of these rockets was discovered. If this area was
frequently used as an impact area for these rockets, other MD, such as expended rocket motors, should have
been present. Therefore, this munitions item was not further considered in this explosives hazard assessment.

4.5 Summary

This explosives hazard assessment considered site factors, human factors, and ordnance factors in the evaluation
of potential explosive threats posed to human receptors by the potential presence of MEC/MPPEH in the waters
surrounding Pifieros and Cabeza de Perro Islands.

Current restrictions on uses of the waters around Pifieros and Cabeza de Perro Islands are not actively enforced
and are routinely ignored. Recreational users regularly visit the beaches of Pifieros Island and surrounding waters.
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PHASE | RCRA FACILITY INVESTIGATION REPORT - UNDERWATER INVESTIGATION

These human receptors may make unintentional contact with MEC/MPPEH on the seafloor surface and in the
surficial seafloor sediments while swimming or wading in water within a few yards of the beaches. Divers and
snorkelers on the reefs adjacent to Pifieros Island may see MEC/MPPEH on the seafloor surface may be attracted
to, and intentionally make contact with, the MEC/MPPEH. Anchors from pleasure boats may come into direct
contact with MEC/MPPEH in areas further offshore of Pifieros Island. Human receptors are not expected to come
into contact with MEC/MPPEH around Cabeza de Perro Island because conditions on and around Cabeza de Perro
are not amenable to recreational users.

The nature and extent of MEC/MPPEH and other munitions-related items within the study area is a conservative
representation of their nature and extent around the remaining portion of Pifieros and Cabeza de Perro Islands. A
single discarded M18 Smoke Grenade (DMM) was discovered during the underwater investigation. It appears that
the grenade was unintentionally discarded or lost as there was no evidence indicating that these areas were used
to intentionally discard or otherwise dispose of munitions. No other MEC was found. Munitions debris recovered
during the investigation indicates that munitions were used. However, the MD discovered primarily originated
from munitions used for practice or signaling. If these types of munitions were encountered as DMM or UXO, the
probability of them unintentionally functioning would be very unlikely. If a receptor did cause functioning; injuries
may occur but would likely be minor. MD was also discovered that originated from the MK 8 Demolition charge
and the 66mm rocket series. If these items were discovered in an unfired condition or as UXO, they could present
a significant hazard to anyone encountering and disturbing them. Nothing was discovered to indicate that unfired
MK 8 Demolition Charges were left on the site. The MD associated with the 66-MM rocket discovered during this
investigation was a single fin. Nothing has been discovered to indicate that an impact area for these rockets exists
at the site. The probability of encountering a MK 8 Demolition Charge or a 66-MM rocket is considered low.

Based on the above evaluation of site, human, and ordnance factors, it is unlikely that an injury would occur due
to an unintentional detonation of MEC/MPPEH in the waters surrounding Pifieros and Cabeza de Perro Islands.
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SECTION 5

Conclusions and Recommendations

Underwater intrusive investigations were conducted over approximately 10 percent of each of three suspected
underwater demolition areas, UW-1, UW-2, and UW-3. One item of MEC (an unexpended Grenade, Hand: Smoke,
M18 Series classified as DMM) and 197 pieces of small arms ammunition were recovered at UW-3. No other MEC
was discovered. Five pieces of MD were recovered at UW-1, seven pieces of MD were recovered at UW-2, and six
pieces of MD were recovered at UW-3. MD consisted of fragments from the following types of expended
munitions:

e Cartridge 40mm: Practice, M781 Series

e Cartridge, 40mm: Parachute White Star, M583A1; Green Star, M661; or Red Star, M662
e Signal lllumination, Ground (M126, M127, M128, or M129 Series)

e Demolition Charge, MK 8 Series

e Rocket, HEAT, 66mm M72 Series; or Rocket, TPA, 66mm M74 Series

No further underwater investigations are recommended at AOC E. The underwater environment has been
adequately characterized based on the following evidence:

e The DMM and MD discovered during the underwater intrusive investigation were consistent with the types of
MEC and MD discovered during the 2006 and 2010 field investigations and with the types of activities
documented to have been conducted on and around Pifieros Island. None of the recovered items indicate
that munitions other than those already documented were used at Pifieros Island.

e MD was discovered near the boundaries of all three investigation areas, indicating that MD may be present
outside of the defined boundaries. However, none of the recovered MD contained residual explosives and
posed no explosive risk. The results of the underwater investigation at the three investigation areas can be
extrapolated to the surrounding underwater environment during follow-on evaluations.

e Historical evidence, including interviews with former military personnel who trained on Pifieros Island,
indicates that the primary areas of munitions use were at three areas that were the subject of this
underwater investigation. Therefore, the results are conservative in that the areas investigated were those
most likely to have received the greatest use of munitions.

e Although underwater investigation was not conducted at UW-4 due to the technical difficulties associated
with diving in the rough seas and strong currents that were observed at this location, the conditions in this
area, including deep water, lack of adjacent beaches, and the inaccessibility to Cabeza de Perro Island, make it
unlikely that unauthorized recreational uses will be made of this area.

Explosives hazards posed to human receptors by underwater MEC/MPPEH were assessed by evaluating site,
human, and ordnance factors. Recreational visitors may encounter MEC/MPPEH while swimming, wading,
snorkeling, or diving in the waters surrounding Pifieros Island, and anchors from recreational watercraft may
come into contact with underwater MEC/MPPEH offshore of Pifieros Island. Based on the types of ordnance items
found during the underwater investigation, the likelihood that an encounter with MEC/MPPEH would result in an
injury is low because it is unlikely that MEC/MPPEH would function when encountered, and the risk of injury
posed by an item that did function would also be low.

A Corrective Measures Study is recommended for the evaluation of alternatives to address the potential explosive
safety risk associated with the potential presence of MEC/MPPEH in the waters surrounding Pifieros and Cabeza
de Perro Islands based on current and future projected land use.
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Introduction

SONOGRAPHICS, INC. has completed an underwater geophysical survey in support of a Preliminary Site
Assessment/Site Inspection at the Pineros and Cabeza de Perro Islands, Puerto Rico. This report describes the plan of
work, the implementation of the plan and results obtained. The statement of work was issued on March 23, 2006.

The following section includes the pertinent excerpts.



A. Initial Goal & Project Plan

A-1 Statement of Work Excerpts

Site Description/Background

The Department of the Navy has issued Contract Task Order (CTO) 113 to CH2M HILL to conduct a preliminary
assessment/site investigation (PA/SI) to evaluate the potential presence of munitions and explosives of concern
(MEC) and munitions constituents (MC) at Pineros and Cabeza de Perro Islands, located off the northeastern coast of
Puerto Rico (Figure 1). The scope of the PA/SI includes the reconnaissance of four suspected underwater demolition
areas offshore of Pineros and Cabeza de Perro islands (Figure 2).

The combined area of the four suspected underwater demolition areas is approximately 16 acres. Depths range from
0 to 12 meters at the three areas off of Pineros Island, and up to 30 meters at the area off of Cabeza de Perro Island.
Seabed features at the underwater demolition areas are unknown, but corals and seagrass beds are known to exist in
the area around the islands. Figure 3 identifies the general distribution of coral and seagrass around Pineros and
Cabeza de Perro islands as presented in an environmental assessment conducted in 1992.

The objective of the underwater reconnaissance is to evaluate the potential for MEC to be present in the suspected
underwater demolition areas by identifying magnetic anomalies on or shallowly buried beneath the seafloor. The
assumption is made that no magnetic anomalies would be detected in the absence of MEC. Therefore, if anomalies
are identified, further investigation will be conducted by CH2M HILL. These additional investigations may take the
form of visual reconnaissance or recovery of the material creating the magnetic anomaly.

Task 2: Digital Geophysical Mapping

The SUBCONTRACTOR shall conduct geophysical mapping of the sea floor at the four suspected underwater
demolition areas shown on Figure 2. These locations are approximate and the boundaries are not to be considered
to be the exact extent of the investigation areas.

Due to the nature of this underwater investigation, CH2M HILL is not setting specific requirements concerning the
detection capability of the SUBCONTRACTOR’s geophysical equipment or the accuracy of the SUBCONTRACTOR’s
mapping. Mapping accuracy must be sufficient to allow an approximate relocation of geophysical anomalies such
that a SCUBA diver with a handheld magnetometer could relocate the anomaly with a reasonable amount of effort.

It is recognized that the suspected underwater demolition area nearest Cabeza de Perro Island may exceed
operational depths of the geophysical equipment. If the depths of this area may have a negative impact on the
geophysical investigation, SUBCONTRACTOR shall state this in the proposal.

A-2 Proposed Procedure

The GPS will be differential or WAAS depending on required accuracy. WAAS should be sufficient to position divers
with handheld units. The respective towfish will be positioned by entering the cable layback from the GPS antenna
into a cable layback algorithm in the Hypack Program.

A crude bathymetric survey will be conducted first to show any hazards. The side-scan sonar survey will be conducted
as a grid of parallel lines at each site with a spacing of 30 feet. The height of the sensor above the bottom will be
maintained between 10 and 20 feet. The range scale will be 25 or 50 meters providing a swath of coverage of
approximately 50 or 100 meters on each survey line. Dual frequency mode will be used for differential comparison
between high and low frequency signatures. Where possible, an additional survey will be run perpendicular or nearly
perpendicular to the first survey allowing for targets with poor aspect in the first survey to present better. The
second survey will be run in high speed high frequency mode to make use of the smaller effective array length which
is desirable for resolving targets in the near field of the sonar beam.

The Geometrics G882 is equipped with a depth sensor and altimeter. The depth and altitude data will be recorded
with the intensity readings and towfish position. The sampling rate will be at 10 samples per second. The



magnetometer signal level will be monitored to ensure optimum sensor alignment and external interference is
minimized or eliminated. Volcanic substrate near the surface has been reported to cause interference on the island
of Culebra. Sub-bottom surveys located areas with sediment overburden that served as a buffer and permitted
magnetometer data to be taken. This condition may exist at Pineros and Cabeza in the designated areas.

The published sensitivity of the G882 is <0.004 nT/ pHz rms. Typically 0.02 nT P-P at a 0.1 second sample rate or
0.002 nT at 1 second sample rate up to 10 samples per second.

The magnetometer survey will be conducted as a grid of parallel lines at each site with a spacing of 10 feet. The
height of the sensor above the bottom will be maintained between 5 and 10 feet. An optimal survey grid direction
will be derived from the combination of area boundaries, bathymetry and geological interference.

Key Specifications

4200-FS Tow Fish

Frequency
Modulation

Operating Range (max)
Towing Speed (max safe)
Towing Speed ~

Qutput Power

Fulze Length

Resolution Across Track
Resolution Along Track
Horizontal Beam Width (HDM)
Horizontal Beam Width (HSM)
Digital Link

Dynamic Range

Depreszion Angle

Vertical Beam Width
Operating Depth (meters)
Operating Temperature
Optional Senzor Port
Heading/Pitch/Ral

Options

Diameter

Length

Tow Fish Matenal
Weight in AirfSaltwater
Tow Cable Length
Tow Cable Type

System Options

* Maets NO#A Shallow Watar Survey Spacificetion- Min 3 pings. on a 1-maetor tergat at 100 malers renge.

120/ 410 kHz dual

Full Spectrum chirp frequency modulated pulse with amplitude and phaze
weighting

120 kHz 500 meters plside: £10 kHz 150 meters piside

12 knots

4 8 knotz in HDM, 9.6 knots in HSM

120 kHz 4 joules. 410 kHz 2 joules

120 kHz up to 20 ms, 410 kHz up to 10 ms

120 kHz 8 cm. 410 kHz 2 cm

120 kHz: 2,5m @ 200 meters range, 410 kHz: 0.5m @ 100 meters range
120 kHz - 0.64°, 410 kHz-0.3°

120 kHz - 1.26°, 410 kHz - 0.4

4 MBits/zec (typical), 4 channels of side scan data + sensor data
24 Bits

Tilted down 20"

50

2000

0°C to 45°C

(1) Senal - RS 232C, 9600 Baud. Bi-directional

Heading &ccuracy: = 1.5° RMS

Heading Resolution: 0.1°

Roll, Pitch Angle Accuracy: £ 0.4°

Roll, Pitch Angle Repesatability: 0.2

Rall. Pitch Anale Rezolution: 0.1°

Prezzure, Temperature, Magnetometer, USEL Acoustic Tracking System,
Acoustic Responder, Depreszor and Custom Senzors

11.4 cm (4.5 inches)

125.6 cm (49.5 inches)

Stainless Steel

48 /36 kg (105 / 80 pounds)

6.000 meters

Co-axial

4200P portable topside processor (see EdgeTech website for specs)

Specifications suiyect i change wifoul notice.



B. Environmental Assessment

The purchase order was issued on March 26, 2006 and plans were made to conduct the survey. Before those plans
could be implemented the survey was put on hold pending approval by National Marine Fisheries Service of an
Environmental Assessment Report (BA). The approval came in early October and equipment was shipped to Puerto
Rico on October 12, 2006. The pertinent sections of the BA report are included as Appendix A of this document.



C. Field Activities

On October 18, 2006, the 36’ vessel Coral provided by Sea Ventures, Inc. was mobilized with the EdgeTech 4200-FS
Side-Scan Sonar and Trimble DSM-232 DGPS Navigation Systems. On October 19" the Navigation computer with
Hypack Navigation Software was installed to interface the DGPS and output towfish coordinates to the Sonar
computer. The Navigation computer was loaded with preplanned survey lines for each of the four survey areas and
provided visual guidance to the helmsman for navigation of each line. The DGPS system received differential
corrections from the Puerto Rico Coast Guard Beacon and was able to provide WGS 84 differential positions to the
Navigation computer.

After testing all equipment and reviewing all safety checklists, the vessel sailed to the UW-4 area at Cabeza de Perro
Island. Personnel aboard were, Felix Rivera, Destino Rivera and Jorge De Santiago (Master) all of Sea Ventures, Inc.
and Rick Horgan of Sonographics, Inc.

C-1 Side-scan Sonar Surveys

At UW-4 preliminary runs were made while monitoring the vessels depth sounder to confirm the information already
provided in the BA (25 to 35’). The Side-Scan towfish was deployed from the stern of the vessel with a measured
amount of cable out. The distance from the DGPS antenna to the stern was also measured. The layback was
calculated by the Navigation software enabling towfish coordinates to be sent to the Sonar computer in real time.
The first side-scan survey line was started at 09:30 local time and the lines at 30’ spacing were run SE/NW starting
near the island and working into deeper water. Additional lines were run from NE to SW at 60’ spacing. Sea condition
was less than 2 feet with a swell from the northeast. While maneuvering to start lines, the wreck of a large landing
craft vessel was detected just east of the area at 18degrees 15.038minutes North and 065degrees 34.470minutes
West. Side-scan operations at UW-4 were completed at 11:44 on October 19th at which time the vessel departed for
UW-1.

At UW-1 preliminary runs were made while monitoring the vessels depth sounder to confirm the information already
provided in the BA (20 to 25’). The first side-scan survey line was started at 14:42 and the lines at 30’ spacing were
run E/W starting near the island and working into deeper water. The layback in the navigation computer was
adjusted accordingly. Fourteen E/W lines and three north to south lines were run before survey operations were
completed at 16:30 on October 19th.

Side-scan survey operations continued at UW-1 at 08:42 and were completed at 10:10 on October 20th. Felix Rivera
was not aboard on this and the remaining survey days.

The vessel proceeded to UW-3 and preliminary runs were made while monitoring the vessels depth sounder to
confirm the information already provided in the BA (less than 8’). It was determined that lines could only be run from
west to east as there was not room to maneuver on the east side and the north edge is at the beach. The Side-scan
towfish was moved to the bow to facilitate towing in shallow water and the layback was adjusted accordingly. Side-
scan survey operations commenced at a 30’ spacing at 11:40. A mooring buoy was observed at coordinates 950843,
807088. The survey of UW-3 was completed at 13:10 on October 20",

The vessel proceeded to UW-2 and preliminary runs were made while monitoring the vessels depth sounder to
confirm the information already provided in the BA (less than 15’ with a coral mound). It was noted that shallow
coral reefs intruded into the area on both the east and west sides reducing the survey area. After adjusting the
layback the Side-scan survey lines were started at 14:00 and finished at 15:10 on October 20th. Lines could only be
run N/S due to the reefs along the east and west sides.

C-2 Magnetometer Surveys

The Geometrics model G882 magnetometer was installed and tests were done to insure that it was interfaced and
working properly. The navigation computer was output to another computer which recorded the data from the



magnetometer and combined it with the NAD83, PR-5200 Puerto Rico &VI State Plane Zone 1, U.S. Survey Foot
coordinates coming from the navigation computer.

The depth sensor in the magnetometer towfish was calibrated. The sampling rate was set to 10 samples per second
which is it’s maximum. The magnetometer signal strength was monitored as the vessel was operated at 8 points of
the compass to ensure that the sensor would not be affected by an improper angle to the earths magnetic field. A
test pass close to a metal navigation buoy produced a significant anomaly with no degradation in signal strength. The
background noise level was normal throughout the test and it was deemed that the magnetometer was ready for
survey operations. The vessel then returned to port at 17:00 on October 20™.

Magnetometer survey operations started in UW-4 at 10:20 after a weather delay on October 21*. The Coast Guard
Beacon signal was weak and could not lock in. The DGPS unit was switched to WAAS differential corrections for the
remainder of the survey operations. Attempts were made throughout the remainder of survey to lock in to the
beacon without success. The layback was updated after the cable was adjusted to keep the towfish at approximately
10’ above the bottom. The lines were run at 10’ spacing in a NW\SE direction starting near the island and working
toward deeper water. The towfish depth was continuously monitored and the towfish was adjusted deeper as the
depth increased thus keeping it near 10’ above the bottom throughout the survey. Each time the cable/towfish was
adjusted the layback in the navigation computer was updated. The Magnetometer signal level was monitored
throughout this and all subsequent surveys at UW-1, 2 and 3. It remained high throughout. While lining up to start
some of the lines a strong anomaly was detected at the location of the shipwreck detected 2 days earlier by the Side-
scan sonar. The Magnetometer survey of UW-4 was completed at 14:45 on October 21%.

The vessel proceeded to UW-3 where floats was attached to the Magnetometer towfish and cable to keep them near
the surface while surveying this shallow area (less than 8’). The layback was updated and the survey started in a west
to east direction with a 10’ spacing at 15:02 on October 21°". An anomaly was detected at the location of the mooring
buoy reported above. The survey continued until 17:40 when the vessel returned to port. The survey continued at
08:00 and was completed at 10:40 on October 22™.

The vessel proceeded to UW-1 where the cable and towfish were adjusted to operate in 10 to 20’ water depths. The
layback was updated and the survey started in an E/W direction with a 10’ spacing at 10:53. The towfish remained
between 5 and 10’ above the bottom throughout the survey. The Magnetometer survey of UW-1 was completed at
15:40 on October 22™.

The vessel proceeded to UW-2 where the cable and towfish were adjusted to operate at 5’ below the surface in
compliance with the Biological Assessment. This resulted in an occasional towfish height of up to 15’ above bottom.
The layback was updated and the Magnetometer survey started in a N/S direction with a 20’ spacing at 15:54.

The Magnetometer survey of UW-2 was completed at 17:45 on October 22",



D. Data Processing

D-1 Side-Scan Sonar Data

The Side-scan data was recorded in the native EdgeTech (,jsf) format on the hard drive in the Sonar Computer. It was
converted to the Triton Extended Format (.xtf) by the EdgeTech Discover program which is the same program that
operates the towfish and records the .jsf files. The .xtf files are read by the Triton Isis program and after adjustments
and navigation smoothing an image file is created for importation to the Triton Delphmap program. Delphmap is
used to assemble the sonar mosaic and exports it as a Geo-Tif file. For this project the mosaics of UW-1 to 4 were
exported as NAD83, PR-5200 Puerto Rico &VI State Plane Zone 1, Meter. It was necessary to convert the Geo-Tif files
to U.S. Survey foot using Mentor Software GeoTiffExamine program. Each individual sonar line was examined for
possible targets and each target was compared to magnetometer target positions for possible correlation.

D-2 Magnetometer Data

The magnetometer data was recorded in the Hypack .raw files. XYZ files were extracted using the Hypack program
utility. The XYZ files also include the readings from the towfish depth sensor. The depth sensor data was corrected by
a scale factor in Hypack which outputs the depth with the decimal 2 place to the right so 15’ would read 1500 during
the surveys of UW-1, 2 and 3. The scale was set one decimal to the right in area UW-4 so 10.3’ would read 103 in the
area UW-4 XYZ.

Example:

The following is a sample of an XYZ file. The data in the fields separated by commas is: Easting, Northing, Intensity in
nt., towfish depth (10.22 feet), time, sample number.
945612.57,810402.46,37899.41,1022.38,12:44:-:36.88,15292
945612.01,810402.46,37899.19,1018.50,12:44:-36.98,15293
945611.43,810402.46,37898.97,1018.50,12:44:37.08,15294

The XYZ files are imported to a contouring program such as Surfer. The files are read in a profile view similar to the
old magnetometer charts. Anomalies are detected in profile and compared to the contour charts and color charts.
The contour and color charts (provided by Tamir Klaff of CH2M-Hill) help refine the positions of anomalies as they
take into account all the data rather than just the 1 line viewed in the profile. The intensities in nano-teslas (nt) were

measured in the profiles and adjusted where possible from the contour charts. The charts used for this project were
2nt per contour line and 5nt per color level in the color chart.



E. Results

E-1 Side-Scan Sonar Results

There were no significant targets in the sonar data within the survey areas. Coral heads, turtle grass, coral reefs, sand
waves and ripples were observed. Mooring lines and anchors were detected outside the areas during turns and
approaches to the areas. Wreckage was detected northwest of UW-1 and a shipwreck east of UW-4.

E-2 Magnetometer Results

All the areas were affected by unusual variation in the in earth’s magnetic field as the background intensity varied up
or down from one side of the area to the other on many lines. The Cesium Magnetometer is very tolerant of fast
changing or steep gradients and individual targets stood out well against the background. Running lines at 10’
spacing was difficult and many lines were rerun to fill gaps. Consequently many lines crossed over one another. There
was excellent correlation of field intensity at crossover positions from line to line confirming the integrity of the
magnetometer to accurately measure the field and anomalies.

A tabulation of the magnetometer targets for each area is shown in Appendix E1, 2, 3 and 4. The second column in
the table starts with the intensity in nt. If the anomaly is a dipole the first number is the positive intensity and the
second will be negative intensity followed by a space, the line number, underscore and the time in minutes
associated with the time of start for that line.

Example: 41-34 35_47 = a dipole 41nt positive 34 nt negative at line 35 at time 47 minutes after the hour during
which that line was run.

If the anomaly is a monopole the first number may be positive or negative and the line number, underscore, minutes
follow. If the initial reading of the profile was a monopole and subsequent analysis of the contour or color chart
indicate it is part of a dipole the missing half was inserted. If the intensity value was not readable then a question
mark was inserted.

Where an anomaly is apparent on the charts but was not read from the profiles it will not have a line and time and if
the intensity is not known, the word dipole is inserted.

Many of the small intensity targets do not show up on one or both of the charts.

There were no high intensity anomalies in UW-4 and only one was apparent on the color chart. UW 3 was by far the
most prolific in terms of contacts. Low intensity anomalies such as those listed for UW-4 were not listed in the other
areas as the more significant targets were given priority.

The contour charts are shown in Appendix F1, 2, 3 and 4

The color charts are shown in Appendix G1, 2, 3 and 4



Appendix A - Excerpts of the Biological Assessment

From section 4.2

e Site UW-1, located off the northwestern corner of Isla Pifieros, had a fairly uniform depth of 20-
25 feet. The substrate consisted mainly of sand with few to no coral. Visibility and depth
precluded detailed bottom snorkeling identification of the entire zone, however, 8-10 boat
transects across the site revealed no change in bottom contour and no protuberances that would
suggest large corals extending up from the sea floor.

e Site UW-2, located off the north central region of Isla Pifieros, had a depth of approximately 15
feet. The substrate consisted mainly of sand and turtle grass (Thalassia testudimm), interspersed
with occasional corals. There was a small 15" x 15" mounded section of hard coral (likely lettuce
coral [Agaricia agaricites]) along the southemn border of the site; however, this sheet coral
remained relatively deep with a height of less than 3 feet.

Just outside the northwestern corner of UW-2 there was a large (40" x 407) piece of apparently
dead elkhorn coral. Along with this dead coral, fire coral (Millepora sp.), sea fan (Gergonia sp.),
and sea whips (Leptogorgonia sp.) had colonized the area. This area had heights that were within
5 feet of the water surface and will likely need to be avoided by the towfish in its pathing into and
out of the area.

e Site UW-3, located in the southeastern cove of Isla Piferos, had a depth of less than 8 feet. The
substrate was entirely sand and turtle grass. There were no coral formations in this area.

e Site UW-4, located on the northern point of Cabeza de Perro, varies from 25 feet deep along the
southern edge near the island to greater than 35 feet deep along the northern edge. Weather
conditions and visibility at the time of surveying were not conducive to snorkeling this area.
Survey ftransects were conducted by boat along the edges and center of the area. The bottom
contours were noted to be relatively flat with no protuberances indicative of large coral
formations.

6.4.1 Potential Effects on Sea Turtles and Manatees

Three of the four areas (UW-1, UW-2, and UW-3) are near beaches (Figure 2) and have the potential for
sea turtle activity. Typically this activity would be transient swimming and the sea turtles would be
expected avoid the area where the investigation was active if geophysical equipment was in use.
However, area UW-2 is adjacent to a coral reef and seagrass is present at area UW-3. It is possible that
the MEC investigation activity would temporarily displace hawksbill and green turtles from these
potential foraging areas. The MEC investigation would not result in physical intrusion into the coral reef
or destruction of any seagrass, corals, sponges, or other reef organisms. During underwater operations in
the vicinity of the coral mound at UW-2, the towfish will be operated no more than 5 feet below the water
surface in order to avoid the coral. In areas of UW-3 where seagrass beds are located and the water depth
is less than § feet, the towfish will be operated at a depth of no more than 5 feet below the water surface
so that the seagrass beds are not disturbed. In all other areas, the towfish to be used for the underwater
surveys will be kept 5-10 feet off of the ocean floor and will be operated in such a manner that it will not
destroy any foraging or refuge habitats.



Appendix B - Trimble DSM-232 GPS Receiver

TRIMBLE DSM 232 MODULAR GPS RECEIVER

STANDARD SYSTEM FEATURES

+ Modular recelver (separate antenna and recelver unit) for Installation
flexibllity and securlty of Investment

* Integrated display and keypad for system conflguration and status
checking without external software

+ Exteamal GPS amtenna cholces for single frequency, dual frequency or
DiGPS base statlon operation

* |ALA Beacon, Satellite Based Augmentation Systems (SBAS) such as
WAAS, EGMNOS compatible

* Accepts RTCM and CMR (optional) corrections from external radio link

+ upgradable to and avallable as 24-channel L1/L2 GPS recelver for
Improved accuragy performance, allowing for:

3D decimetar accuracy OmniSTAR XP and HP sarvice capable
3D centlmeter accuracy RTK capable

+ Up to 10 Hz measurement update rate (NMEA and TSIP Protocols)

* Two physical connectors allow for 2 programmable RS-232 senal ports
and 2 NMEA 2000® capable ports

* 1PPS signal

* Waterproof and dustproof

* 307 Cto +65° C (-22° F to +140° F) operating temperature range

* 9 to 28V DC Input power range with over-voltage protection

* Backward compatibility with DSM132 - same antenna cable, single
frequency / beacon antenna, power and data cable, and mounting
bolt pattarn

* Sultable for permanent / seml permanent as well as short term
Installations

HARDWARE SPECIFICATIONS

Physical
Slze (WxHxD) ... ... 2148 cm (5.7 In} % 5.6 cm (2.2 In) X 21.6 am (8.6 In}
Recalver welght . . .0.96 kg (2.13 Ib)
Keyboard and d.lspiay LCD backllght dlsplay 16 characners by 2 rows,
4 button keypad
Artenna Mounting .. .....o.oo. i All accept 5/5%-11 UNC male baolt
Environmental
Operating temperature. . . -30° € to +65° C (-22° Fto +140° F}
Storage temperature . . . -34° C 10 +85° C (-29° F 1o +185° F)
Hurnldity. .......... comprles 'mth MIL 810E. Unlt sealed to +/- 5 PSID
WEILET o i e e . . Waterproof and dustproof
Electrical
POBEN i e e .. 3V T0 28Y DC external power Input
with over-voltage protection
Fower consumptlion. . ........ .Nominal 350 maA at 12 v Do
Certification ... ioii i Crass B Pan 15, 22, 24 FCC certification,

CF mark annroval c-tick annroval WEFE

ANTENMNA SPECIFICATIONS

DGPS Antenna

L] e B e s e 155CTTIIE1II'I)DX14OCH’I{551I‘I‘JH
Welght . : MR D55 Kg (1.2 1)
operaung Temperature ......................... -30°C 10 +65°C
Usage . i A . L1 GPS, Beacon, SBAS and L-Band
Dual Frequen(y anna

slze . Bem {625 M D x7.5cm (3In} H
Welght S e ..055 Kg (1.2 1b)
epefatlng Tempera‘ture ceie.. S30°Cto +B50C
Usage . Lh’Lz aPs, 5BAS and L-Band
Geodetl( Referem:e Staimn ﬂmtenna
e e e s M3em{135 M Dx7.6cm (2N H
Welght . R cavesaans 131 Kg (2,88 10)
Operanng Temperature ............... AFCto + 70°C
Usage . fakaaararasassisansraasanasess L1L2 GPS and SBAS

Humldity/Case. . .. All antennae are 100% condensing, unit fully sealed.
Dust-proof, waterproof, shock rasistant

OPTIONS

* Upgrade DGPS recelver to OmniSTAR XP/HP {Includes dual
frequency antennaj

* Upgrade OmnISTAR XPAHP recelver to RTK rover

* Upgrade for DGPS Reference Statlon

PERFORMANCE SPECIFICATIONS

Measuraments

* Trimble EVEREST multl-path mitigation technology

* DigPs: 12 Channel L1 plus 2 channels for Beacon

= DGPS with 5BAS (WAAS / EGNOS f M5AS): 11 GFS channels plus 1 for
SBAS

* RTK oF OmnISTAR VBSMP/HP: 24 channel L1/2 plus 1 channel L Band

Code differential GPS positioning

Horlzontal accuracy . .. ...... £(0.25m + 1 ppm) RMS £(0.8 ft + 1 ppm)
vertical accuracy. .. ... ooe .. 2{0.50m + 1 ppm) RMS (1.6 ft + 1 ppm)
WAAS | EGNOS | MSAS!

HOH 2Ol OO iy vt i sl o Typleally 1m (3 ft)
Werthcal accuracy. .. ..o oo oe oo ... Typlcally <Sm <16 Tt
OmniSTAR Positioning

WEBS Service Accuracy . . ......Hodzontal typlcally better than 1 m (3 ft)
MP Sorvice ACCUracy ... .. .. Hodzontal 10cm (.2 1), wertical 20cm (.7 ft)
HF Service Accuracy . . ... ... Horlzontal 5cm (.2 i), Vertical 10cm (.3 ft)

OmnISTAR XPHP Convergence. .. Cold start - Typlcally 10 to 40 minutes
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Appendix C - List of Attached Computer Files

UW-1EW.tif
UW-1EW.tfw
UW-1NS.tif
UW-1NS.tfw
UW-2NS.tif
UW-2NS.tfw

Geo-Tiff of UW-1 east-west lines
World file to accompany Geo-Tiff
Geo-Tiff of UW-1 north-south lines
World file to accompany Geo-Tiff
Geo-Tiff of UW-2 north-south lines

World file to accompany Geo-Tiff
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Appendix D - Contour Maps with Plotted Targets

UW-1 Contour Map with Plotted Targets
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UW-2 Contour Map with Plotted Targets
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UW-3 Contour Map with Plotted Targets
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UW-4 Contour Map with Plotted Targets
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Appendix E - Target Tables

UW-1 Target Table

# nt line_time Easting Northing
1 -6 945642 810363
2 66-111 945464 810328
3 18-2343_10 945676 810323
4 -1643_10 945712 810324
5 9-10+1242_21 945619 810328
6 13-1342_21 945506 810328
7 77 42_21 945439 810336
8 12-1940_42 945705 810354
9 34 945626 810303
10 5540_42 945556 810346
11 -1338_12 945793 810375
12 -1238_12 945741 810369
13 11-Oct 945788 810526
14 30-3520_30 945681 810544
15 1419 39 945636 810553
16 161 945692 810407
17 1319_48 945567 810557
18 5919 48 945602 810559
19 30-6 19_48 945702 810565
20 93-259 19 48 945772 810570
21 -254 34 52 945441 810397
22 32-69 945828 810570
23 2833 _00 945822 810427
24 1533_00 945799 810425
25 280-28031_16 945635 810437
26 215-267 945751 810447
27 70-98 30_26 945687 810451
28 6829_34 945612 810456
29 -8535_42 945559 810390
30 -1035_42 945627 810397
31 32035_42 945526 810388
32 112-2128_49 945830 810476
33 -15527_59 945763 810515
34 -136_02 945760 810691
35 -1227_11 945799 810495
36 186-194 26_19 945568 810505
37 626_19 945470 810500
38 -153 26_28 945756 810489
39 30-18 26_28 945578 810488
40 -27 26_28 945511 810481
41 531 47 945441 810728
42 -26 2_57 945791 810735
43 110-123_12 945794 810726
44 1195_16 945796 810710
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UW-2 Target Table

Pineros & Cabeza de Perro Islands

# nt line_time Easting Northing
1 -4 28 54 949128 810210
2 9-12 28 54 949126 810059
3 3-328_54 949129 809952
4 -929 58 949111 810124
5 -211 01 949264 810082
6 -911 01 949268 810040
7 -611 01 949271 810003
8 -1924_04 949167 809882
9 -310_07 949283 810127
10 210_07 949306 809930
11 -1016_10 949238 810077
12 -816_10 949238 810055
13 7-834_16 949041 810248
14 -334_16 949064 810006
15 -330_21 949094 810049
16 3-332_26 949084 809948
17 -28_28 949297 810026
18 -4 8 28 949314 809934
19 14-16 26_32 949155 809971
20 6-812_34 949250 810053
21 2-226_39 949127 810056
22 -1526_39 949131 809926
23 -14 26_39 949133 809863
24 -522_47 949181 809983
25 3-322_47 949181 809920
26 1-19 49 949287 810132
27 -59 49 949292 810016
28 5-520_53 949199 809979
29 -620_53 949200 809936
30 -3120_53 949203 809877
31 3-331_55 949070 810188
32 2-231_55 949060 810031
33 4-4 31_55 949056 809879
34 17 31_55 949048 809860
35 3-36_12 949314 810201
36 -126_12 949318 809997
37 1231 14 949099 809941
38 -225 22 949147 810060
39 -525_22 949151 809993
40 12-12 14 24 949257 810093
41 -323 36 949172 809921
42 24-1531_14 949080 810166
43 -11 949084 810124
44 28 18 59 949224 809921
45 10 949277 809928
46 6-1126_39 949125 810114
47 9-17 16_23 949224 810127
48 7-Oct 949254 810116
49 9-17 16_23 949224 810127
50 10-Oct 949159 810137
51 20-23 949166 810017
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UW-2 Target Table
Pineros & Cabeza de Perro Islands

# nt line_time Easting Northing
52 -1834_16 949067 809964
53 -298_29 949302 810065
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UW-3 Target Table

Pineros & Cabeza de Perro Islands

# nt line_time Easting Northing
1 7037_10 950686.7 806976.6
2 -2536_41 950671.3 806989.3
3 26-? 35_47 950569 807010.3
4 41-3535_47 950718.6 806989.6
5 -7534_55 950540.3 807017.6
6 135-13534 55 950805.7 806994.4
7 -25233_03 950811.3 807008.4
8 32033_03 950795.9 807001
9 38-3633_23 950503.2 807035.7
10 44 33 23 950595.6 807034.3
11 179-147 33_23 950840.8 807003
12 ?-23532_30 950887.2 806994
13 -8031_36 950510.4 807059.7
14 -3931_36 950539.2 807057
15 2531 36 950648 807042.1
16 40 31_36 Mooring 950736.5 807034.6
17 ?-127 30_47 950617.1 807070.1
18 dipole 950596 807044
19 -57 28_58 950735 807054
20 -4125_16 950781.6 807089.8
21 ?-153 24_22 mooring 950835.5 807085.5
22 39-42 23_27 950492.4 807130.5
23 ?-5323_27 950690.5 807117
24 76-?22_30 950551.3 807157
25 -7422_35 950796.6 807116.8
26 3421_06 950552.5 807148.8
27 105-85 21_06 950741 807139
28 3821_06 950869.7 807120.3
29 -8220_12 950638.4 807150.7
30 -2920_12 950680.1 807146.3
31 13119_17 950605.3 807162
32 99-?19_17 950690.9 807161.4
33 150-148 19_17 950811.6 807149
34 96-272 18_22 950660 807183
35 -84 17_28 950643.7 807192.6
36 47 17_28 950726.4 807178.3
37 72-?17_28 950868.1 807165
38 -4016_33 950506.6 807205.2
39 ?-3116_33 950648.1 807221.6
40 ?-3216_33 950676.4 807216.5
41 163-93 16_33 950782 807188
42 -3915_43 950653.5 807201.8
43 66 15_43 950560.8 807197.9
44 60-87 13_49 950858.3 807200.9
45 -13413_49 950745.1 807211.7
46 46 12_55 950560.2 807235.1
47 13-16 12_55 950836 807214.1
48 -5911_08 950658.6 807235.1
49 6511_08 950734.2 807233.5
50 15-18 10_13 950860.7 807232.6
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UW-3 Target Table

Pineros & Cabeza de Perro Islands

# nt line_time Easting Northing
51 239 18 950823.1 807247.1
52 19-66 8_23 950581.2 807269.4
53 -438 23 950830.4 807256.2
54 63-159 7_27 950553 807284
55 9-18 7_27 950616.2 807293.6
56 -827_27 950835.6 807274.2
57 8897 _33 950705.1 807299.9
58 156-?7_33 950786 807290.1
59 ?-496_45 950551.2 807290.1
60 97-82 6_45 950616.8 807305.6
61 62 6_45 950703.9 807325.7
62 136-319 6_45 950727 807323
63 -5711_57 950839.5 807220.7
64 3811 02 950573.6 807258.1
65 48 11_06 950516.3 807231.3
66 -3211_06 950744.8 807240.1
67 -811 06 950793.2 807231.5
68 -3311_06 950840.6 807222
69 1034_12 950577.3 807302.4
70 314 12 950628.9 807313.9
71 634_12 950745.4 807315.5
72 503_19 950600.3 807176.8
73 193_19 950617.2 807173
74 46-1183_19 950690.4 807158.2
75 973_19 950812.2 807141.9
76 64 18 23 950599 807175.6
77 28 27_32 950522.7 807089.9
78 8827_32 950576.5 807085
79 -116 27_32 950700.1 807081.5
80 105-152 27_32 950792.8 807067.2
81 -54 27_32 950839.9 807061.3
82 29227_32 950898.9 807053.9
83 50-68 950833 807039
84 15926_10 950792.8 807078.1
85 97-94 24_22 950809.4 807091.5
86 dipole 950690 807117
87 dipole 950729 807097
88 dipole 950552 807035
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UW-4 Target Table
Pineros & Cabeza de Perro Island

# nt line_time Easting Northing
1 3-326_39 953504 808615
2 526_39 953806 808437
3 5-525_45 953474 808679
4 525_51 953811 808438
5 7219 953949 808621
6 5124 953957 808630
7 -422_ 16 953486 808695
8 2-223 12 953477 808680
9 423 07 953487 808682
10 424 55 953485 808658
11 52551 953811 808438
12 5-525_45 953474 808679
13 526_39 953496 808620
14 526_39 953806 808437
15 626_30 953796 808433
16 -528_25 953520 808598
17 7-128_25 953797 808413
18 928_25 953897 808337
19 728_19 953791 808435
20 628_09 953801 808417
21 428 09 953903 808345
22 429 03 953772 808404
23 4-129_03 953887 808339
24 5-130_54 953515 808575
25 4-330_54 953798 808379
26 430_54 953890 808330
27 3-133_33 953490 808563
28 333_33 953584 808500
29 2-333_33 953784 808358
30 53521 953470 808556
31 -531_49 953504 808583
32 7-5 953704 808660
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Appendix F - Contour Charts with Line Tracks

UW-1 Contour Map at 5nt/line with survey track lines overlay
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UW-2 Contour Map at 5nt/line with survey track lines overlay
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UW-3 Contour Map at 5nt/line with survey track lines overlay
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UW-4 Contour Map at 5nt/line with survey track lines overlay
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Appendix G -

Color Charts
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Appendix B
Data Quality Evaluation and Data Validation Reports
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Data Quality Evaluation

B.0 Data Quality Assessment

This data quality evaluation assesses the effect of the overall analytical process on the “availability” of the analytical
data. “Availability” in this context refers to whether results can be used by the project team based on their
analytical soundness. If a result is analytically sound, it is available for use for evaluating the potential releases,
nature and extent of contamination, and estimating potentially associated human health and ecological risks.
However, a particular result or group of results may not be “usable” for these purposes if other conditions apply.
For example, if there were a hypothetical site where a TCE spill had occurred and the TCE data for many or all of the
samples were rejected, the data may not be usable for making site-specific determinations even if all the non-TCE
data were analytically sound and available for use by the project team. In order to avoid confusion of terms, this
data quality evaluation differentiates the “availability” of results from “usability” of results. “Available” results are
analytically sound and available for use by the project team to make decisions, even if they are not usable for a
particular purpose.

The three major categories of data evaluation are laboratory performance, field collection performance (i.e. blank
contamination), and matrix interferences. Evaluation of laboratory performance is a check for compliance with the
method requirements; in other words, a check of whether the laboratory analyzed the samples within the limits of
the analytical method. Additionally, a validator (CH2M HILL, Inc.) conducted a review of the laboratory data to
assess whether the analytical methods were within required control limits at the time of analysis. Evaluation of
potential matrix interferences involves the review of several areas of results, including surrogate spike recoveries,
matrix spike recoveries, and duplicate sample results. Evaluation of field collection performance, such as blank
contamination and field duplicates, involves the review field QC and the determination of their effect on the sample
results.

The data evaluation and validation is a multi-tiered approach. The process begins with an internal laboratory
review, continues with a review by a data validator, and ends with an overall review by the Navy contractor project
chemistry team. The process provides a medium for essential communication between the laboratory, validator,
and project team, and allows for data quality to be thoroughly evaluated.

This document presents the results of the data quality evaluation performed on the data set corresponding to NAPR
Pineros Post-Detonation (site), discrete surface soil (matrix), and October 20, 2011 (date range).

B.0.1 Laboratory Internal Quality Control Review

Prior to releasing the analytical data, the laboratory (Katahdin Analytical Services, Inc.) reviewed both the sample
and QC data to verify sample identity, instrument calibration, detection limits, dilution factors, numerical
computations, accuracy of transcriptions, and chemical interpretations. In addition, the QC data were tabulated and
the results reviewed to ascertain whether they were within the contract-required or laboratory-defined limits for
accuracy and precision. Any non-conforming data were discussed in the data package cover letter and case
narrative. The case narrative was then reviewed by the data validator and incorporated into the data validation
report. If necessary, the exceedances were verified and qualifiers were applied based on this information. The
laboratory quality control review ended with certification of the analysis and data package by a Puerto Rico
chemist.

B.0.2 Data Validation

A data validator reviewed all data packages using the appropriate validation criteria for the analysis methods
performed. For the most part, these are the appropriate Region Il SOP if such an SOP exists for that analysis
method. If a Region Il SOP does not exist for the analysis method, then the data are validated against the laboratory
SOPs and analysis method. Guidance and qualifiers are taken from related Region Il SOPs or National Functional
Guidelines. The following protocol was used for validation:
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e For EXPLO via SW-846 8330A:
“Validation of Data, Nitroaromatics and Nitroamines by HPLC (SOP HW-16, Rev. 2)” (September, 2006)

e For EXPLO via SW-846 6850:
— Analytical methods and laboratory SOPs
— Qualifiers from “USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review” (EPA, October, 2004)

e For METAL via 6010B:
— Analytical methods and laboratory SOPs
— Qualifiers from “Validation of Metals for the Contract Laboratory Program (CLP) based on SOW ILMO05.3
(SOP HW-2)” (September, 2006)

Although not subject to analytical data validation, WCHEM data were still subject to typical verification and
validation procedures.

As stated above, the data validation process was separate from the laboratory’s internal review. The process was
specifically focused on the effects of the laboratory’s performance and sample matrix on the analytical results.
Areas of review consisted of holding time compliance, surrogate recovery accuracy, matrix spiked sample precision
and accuracy, blank contamination, initial and continuing calibration accuracy and precision, laboratory control
sample accuracy, internal standard response and retention time accuracy, instrument tune criteria accuracy, and
duplicate sample precision (laboratory and field duplicates).

Multiple analyses are most-often the result of concentrations exceeding the calibration range or QC results outside
of control limits. When multiple analyses were performed, the “best result” was selected for purposes of this data
quality evaluation. Among multiple valid and/or invalid results, the “best result” is:

The non-rejected result

The result from the appropriate concentration range (dilution factor)

The detect when one or more result is detected and one or more result is nondetect
The greater of detects, and

The lesser of nondetects (U-Values).

AR .

Qualification of data is not an unusual occurrence. To define a laboratory QC exceedance and when a laboratory QC
exceedance occurs, the laboratory refers to its in-house SOPs. The SOPs are based on DOD requirements, the
requested analytical method, and accumulated laboratory experience. When a laboratory QC exceedance occurs,
the situation may be acceptable or it may require further action by the laboratory, such as application of a
laboratory qualifier or re-extraction and/or reanalysis of the sample. The data validator uses a separate set of QC
criteria, based on guidance from the EPA region that applies to the samples. A laboratory QC exceedance may not
constitute a data validation exceedance and a data validation exceedance may not constitute a laboratory QC
exceedance. Data validation criteria exceedances may result in the qualification of or rejection of data, as deemed
appropriate by the data validator.

The data validator examines each data point and determines any effects that QC exceedances have had. Most
often, these effects dictate that the result or limit of detection (LOD) should be considered estimated, but is still
available for use. The J-qualification, UJ-qualification, and U-qualification of results are common occurrences and
have no adverse effect on the availability of that result to the project team for making decisions. J-qualified results
are available, at the reported result, for use as detects as long as they are considered “estimated” by the project
team. Human health risk assessment guidance suggests that these qualifiers “indicate uncertainty in the reported
concentration of the chemical, but not in its assigned identity. Therefore, these data can be used just as positive
data with no qualifiers or codes.” In addition, risk assessment guidance (EPA, 1989) suggests that one should use
“J-qualified concentrations the same way as positive data that do not have this qualifier”. U-qualified and UJ-
qualified results are available, at the reported LOD or level, for use as non-detects as long as they are considered
“non-detect,” “not detected at significantly greater than that in an associated blank” or “non-detect, estimated
LOD,” as appropriate.
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In extreme cases, a result is rejected and deemed to be unusable. “Unusable” in this instance is defined as a result
that is not analytically sound and is not generally considered available for use by the project team. In some cases,
the project team may still decide to use a rejected result. An example of this occurrence would be if a result is
rejected because it is biased extremely high, yet it is still below the screening level (SL). A conservative decision may
be made to consider this result a non-exceedance, even if its concentration was rejected. For that reason, it is
important to examine why a result was rejected. For the most part, however, rejected results are not usable, and
the R-qualifier is the only qualifier that has an adverse effect on the availability of data.

In large data sets, rejected results are often inconsequential because there are sufficient non-rejected data
available to the project team. If there are enough non-rejected data or the project team is able to infer results from
adjacent sampling locations or there is other site-specific information that can provide additional lines of evidence,
it may not be necessary to know the concentrations of some rejected constituents. It may also not be necessary to
prove a constituent’s absence if there are sufficient additional lines of evidence.

B.0.3 Primary Data Validation Qualifiers

The following data validation qualifiers were applied to one or more analytical results:

e U - Not detected. Sample was analyzed for this parameter, but it was not detected at greater than the reported
LOD. The data validator may also apply this qualifier to indicate that a concentration was not detected at
significantly greater than that in an associated blank. Thus, this qualifier does not necessarily indicate a quality
control exceedance.

e J - Concentration estimated. The parameter was positively identified and the associated numerical value is the
approximate concentration of the parameter in the sample. Often, a J-qualifier is applied simply because the
result was less than the limit of quantitation and thus does not necessarily indicate a quality control
exceedance.

o [No qualifier present] - Detected. Qualification was not warranted.

B.0.4 Impact of Data Quality on Project Data Quality Objectives and Data Usability

The laboratories analyzed the samples in accordance with EPA SW-846 methods. The data packages were reviewed
by a data validator taking guidance from USEPA Region Il Validation procedures.

n u

The laboratory utilized various qualifiers to represent “below reporting limit,” “non-detect,” and “detected.” Any
other extraneous laboratory qualifiers were superseded by data validation qualifiers. The data validator utilized J-
qualifiers and U-qualifiers to represent “estimated” or “non-detect or not detected at significantly greater than that
in an associated blank”, respectively. The only time the data validator changed a result’s detect status was when J-
qualifiers were changed to U-qualifiers (detect to non-detect) as a result of blank contamination.

The J-qualifiers indicate that some results are estimated. This indicates that data are available for use as detects,
respectively. This does not necessarily indicate a problem that adversely affects the availability of data. For
example, J-qualifiers are often applied simply because results are below the quantitation limit.

Region Il data validation guidance mandates the use of J- and UJ-qualifiers when QA/QC exceedances dictate their
necessity. This is distinctly different from other EPA regions, such as Region | and Region lll. In Region |, a data
validator may use J* and J-qualifiers to indicate that data are biased high or biased low, respectively. In Region lll, a
data validator may use K- and L-qualifiers to indicate that data are biased high or biased low, respectively. In Region
I, a data validator may use UL-qualifiers to indicate that quantitation limits are biased low and may use B-qualifiers
to indicate when results may be attributable to blank contamination. In Region Il, if the direction of bias is known, it
is not implied by the J- or UJ-qualifier. In Region II, if a result is attributable to blank contamination, it is U-qualified
and is no longer distinguishable from results that are simply non-detect. The U-qualified value is elevated to the
LOD if necessary. This supports the practice that J-qualified results, while estimated, are available for use as detects
at their qualified concentration and U- and UJ-qualifiers are available for use as non-detects at their qualified LOD
or level. In general, J-, UJ-, and U-qualified results are available for use as qualified for evaluating potential releases,
the nature and extent of contamination, and estimating potentially associated human health and ecological risks.
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It is a common occurrence for achieved LODs to be greater than SLs or for LODs to be elevated above what was
expected or requested. In many cases, SLs are simply unreasonably low or the laboratory was forced, by the
analytical method or sample matrices, to raise limits for various reasons. In the instance where non-detect LODs are
greater than SLs, the results are available for use as non-detects, but their use adds uncertainty to the conclusions
drawn. There are a variety of typical and potentially unavoidable reasons why the quantitation limits of non-detect
results may exceed SLs:

e Ifan SLis unreasonably low, current instrumentation technology may not be able to achieve a LOD less than the
SL.

e The laboratory-specific limits may have been established at a time when the SL was higher (less stringent) or
not present, but the reporting is being done using new (more stringent) criteria. Published screening levels,
such as EPA Regional Screening Levels, may change periodically as toxicity values are updated.

e |f atarget compound or analyte is present at an elevated level, the laboratory will dilute the entire sample in
order to report that concentration within the instrument’s linear calibration range. It may not be possible to
analyze the sample at a lesser dilution if the target compound’s high concentration is likely to damage or
saturate the instrument. The high concentration of a non-target compound or analyte may also necessitate
initial dilution for the same reason.

e If matrix effects mask low concentrations, the laboratory may be forced to elevate their limits to demonstrate
the fact that low concentrations cannot be detected.

e If matrix effects are particularly strong, the laboratory may be forced to analyze the sample at an initial dilution
in an attempt to dilute the matrix effects.

e |[f historical concentrations warrant, the laboratory detects an odor or the field team designates a sample as
“expected high concentration,” the laboratory may pre-screen the sample and initially dilute it.

e If the sample appearance indicates possible high concentrations, the laboratory may be forced to analyze the
sample at a concentration range different from what is requested. For example, if a sample is designated as
“groundwater,” but is actually an emulsion or sludge, the laboratory may be forced to analyze the sample using
the “medium” instead of the “low” or “SIM” concentration range.

e If the field team cannot provide the full sample volume, the laboratory may be forced to dilute the sample by
adding water until the minimum volume is achieved.

e [f asoil or sediment sample is characterized by high percent moisture, the reporting limits will be elevated such
that the concentrations and quantitation limits are reported on a dry-weight basis.

B.0.5 Comparison of Nondetects to Screening Levels

When evaluating the data and making decisions, the project team compares detected sample results to SLs in order
to determine exceedances. For this project, the SLs are as follows:

e Surface Soil (discrete) samples are compared to Adjusted Residential Soil EPA Regional Screening Levels
(RSLs) (November, 2011) and Soil Ecological Screening Values (ESVs).

Nondetect results are also compared to SLs, typically during a risk assessment or exceedance screening, by
comparing one-half the LOD to the SL. However, this is only done when the same constituent was detected in
another sample of the same matrix at the same site. The assumption is that, if the constituent is present in a given
sample of a particular matrix at a site, then it may also be present at low concentrations (less than the LOD) in a
nondetect sample of the same matrix from the same site. However, when a constituent was not detected in any
samples of a particular matrix at a site, then it is considered not present at the site in that matrix. In this instance, it
is important to compare the nondetect results to the SL. If the nondetect results (LODs) are not low enough when
compared to the SL, then it may be possible that the constituent is present in a sample at greater than the SL but
not detected or reported by the laboratory instrumentation. This situation is a common occurrence and is not cause
for alarm. There are various typical reasons why this occurs and is expected. Please refer to section B.0.4, above.
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For this particular data set (NAPR Pineros post-detonation discrete surface soil samples collected on October 20,
2011), the blanket statement can be made that all nondetect U-Values are less than screening levels with one
exception: selenium in surface soil. Selenium was detected at 0.54mg/kg in CTO172-SSMRS0301-0-1-11D which is
greater than the Soil Eco ESV of 0.52mg/kg. Selenium was detected at 0.28mg/kg in CTO172-SSMRS0301D-0-1-11D,
the field duplicate, which is less than the Soil Eco ESV of 0.52mg/kg. Then, both results were U-qualified as “not
detected at significantly greater than that in an associated blank” due to continuing calibration blank
contamination. Because the results were less than the LOD, they were elevated to the LOD, which is greater than
the SL.

It should be noted that SW-846 6020A was requested, but due to a laboratory error, samples were analyzed via SW-
846 6010B. This is inconsequential for two reasons: 1. Upon analysis of the samples, there were very few
nondetect results for metals. Silver was the only nondetect analyte and the LOD via SW-846 6010B was less than
the corresponding screening levels. Therefore the analysis method was appropriate given the actual
concentrations in the samples. 2. Zinc was detected at 204mg/kg in CTO172-SSMRS0301D-0-1-11D which exceeds
the Soil Eco ESV of 120mg/kg. Therefore, the data user comes to the same conclusion because there is another
detected exceedance within the same analysis group for the same set of screening levels at the same depth at the
same station. In addition to this fact, there are several detected exceedances within metals in these two samples
for Adjusted Residential RSLs, the other screening level set. They include aluminum, arsenic, chromium, cobalt,
iron, manganese, thallium, and vanadium.

B.0.6 Laboratory Qualifications, Data Validation Qualifiers, Data Validation Reason Codes, Data
Availability, and Data Use

For the complete data set, all combinations of laboratory qualifier, data validation qualifier, and reason code are
provided. For each combination, the count (number of results that possess this combination) is provided as well as
the determination of whether such a result is available for use as reported or available for use as qualified. Totals
for each are provided. In addition, the procedure used for qualification is described in addition to the reason for
qualification.

Available Available
Reason as as
Lab_Qual DV_Qual Code Count  Reported Qualified Comment
Detected by the laboratory. No further qualification was
necessary.

[None] [None] [None] 31 39.74%

Not Detected by the laboratory. The reported result is the LOD.

0,
v v [None] 30 38.46% No further qualification was necessary.

Detected by the laboratory at less than the LOQ. The data
validator determined that the detect was not significantly high
compared to the blank contamination, applied a U-flag, and
raised the result to the LOD (if less than the LOD). The result is
available for use as a nondetect as long as the data user
understands that it was "not detected at significantly greater than
that in an associated blank" due to continuing calibration blank
contamination.

J u CCBL 6 7.69%

Detected by the laboratory at less than the LOQ. No further
qualification was necessary. The result is available for use at the
reported value as long as the data user understands that it is
"estimated".

J J [None] 6 7.69%

Not detected by the laboratory. The reported result is the LOD.
The result is available for use at the reported LOD as long as the
data user understands that it is "not detected, LOD estimated"
due to low matrix spike recovery (accuracy exceedance).

u uJ MSL 2 2.56%

Not detected by the laboratory. The reported result is the LOD.
The result is available for use at the reported LOD as long as the
data user understands that it is "not detected, LOD estimated"
due to LCS/LCSD precision exceedance.

u uJ BD 2 2.56%
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Detected by the laboratory. The result is available for use at the
[None] J MSH 1 1.28% reported value as long as the data user understands that it is
"estimated" due to low matrix spike recovery.

100% of the data are available for use, qualified as applicable. A

Totals: 7 1909 14.109 R .
otals 8 85.90% 0% typical completeness goal of "95% available data" was met.

A total of 85.90% of the data are available for use as reported by the laboratory. A total of 14.10% of the data are
available for use as qualified by the data validator. Altogether, a total of 100% of the data are available for use,
qualified by applicable. A typical project completeness goal of “95% available data” was met for this data set and
overall, the data completeness is excellent.

B.1 NAPR Pineros Surface Soil

The purpose of this data quality evaluation is to summarize the findings of the data validation and any effects on
the availability of the soil data within the Phase | RCRA Facility Investigation Report for the
Underwater Investigation at Naval Activity Puerto Rico AOC E — Pifieros and Cabeza de Perro Islands, as well as to
provide an assessment of data usability. Discrete surface soil samples were collected by CH2M HILL, Inc. on October
20, 2011.

B.1.1 Surface Soil Explosives

8330-List explosives (nitroaromatics/nitroamines) and PETN were analyzed via SW-846 8330A. Note that analysis of
PETN was not required. Perchlorate was analyzed via SW-846 6850. The validation process resulted in the following
qualifiers for results in the explosives fraction:

Analysis Validator QC

Group Qualifier Narrative Count Percent
EXPLO U 28  87.50%
EXPLO uJ MSL 2 6.25%
EXPLO uJ BD 2 6.25%

32 100%

100% not R-flagged and available for use

B.1.2 Surface Soil Metals

Metals (TAL from ILMO5; no mercury or cyanide) were analyzed via SW-846 6010B. Note that method 6020A was
requested; refer to section B.0.5, above. The validation process resulted in the following qualifiers for results in the
metals fraction:

Analysis Validator QC
Group Qualifier Narrative Count Percent
METAL [None] 29  65.91%
METAL U CCBL 6 13.64%
METAL J 6 13.64%
METAL U 2 4.55%
METAL J MSH 1 2.27%
44 100%

100% not R-flagged and available for use

B.1.3 Surface Soil Wet Chemistry

Percent solids was analyzed via ASTM D2216. Although still subject to typical verification and validation
procedures, wet chemistry data were not subject to analytical data validation, and hence, no qualifiers were
applied:

Analysis Validator QC
Group Qualifier Narrative Count Percent
WCHEM [None] 2 100%

2 100%
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100% not R-flagged and available for use

B.2 PARCC Considerations

B.2.1 Precision

Precision is defined as the agreement between duplicate results and was characterized by comparing duplicate
matrix spike recoveries, duplicate blank spike recoveries, laboratory replicates, and field duplicate sample results.
For this data set, precision was also assessed by examining dual-column reproducibility (percent difference
between instrument columns). There is no negative impact on precision because no results were rejected due to
precision exceedances. Otherwise, only two data points were UJ-qualified for reasons of “BD” (LCS/LCSD precision)
due to precision exceedances.

B.2.2 Accuracy

Accuracy is a measure of the agreement between an experimental determination and the true value of the
parameter being measured. For organic analyses, each sample was spiked with surrogate compounds; and for
organic and inorganic analyses, an MS/MSD and LCS were spiked with a known parameter concentration before
preparation. Internal standards also provide a measure of accuracy. Internal standards, surrogates and MS/MSD
provide a measure of the matrix effects on the analytical accuracy. LCS demonstrates accuracy of the method and
the laboratory’s ability to meet the method criteria. Accuracy is also assessed by calibration recoveries. There is no
negative impact on accuracy because no results were rejected due to accuracy exceedances. Otherwise, only two
results were UJ-qualified for reasons of “MSL” (MS/MSD low recovery) and one result was J-qualified for reasons of
“MSH” (MS/MSD high recovery) due to accuracy exceedances.

B.2.3 Representativeness

Representativeness is a qualitative measure of the degree to which sample data accurately and precisely represent
a characteristic environmental condition (in this case, nature and extent of contamination). Representativeness is a
subjective parameter and is used to evaluate the efficacy of the sample planning design. In terms of data quality,
representativeness was assured because the sampling team following approved standard operating procedures for
sample collection and handling, and the laboratory followed approved standard operating procedures for sample
handling, preparation, and analysis.

B.2.4 Completeness

For purposes of this DQE, completeness is defined as the percentage of measurements that are judged to be valid;
validity being defined by the DQOs. Therefore, completeness is calculated as the number of analytically-sound
results that are available for use compared to the total number of measurements made. Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review (October, 2004); Nitroaromatics and
Nitroamines by HPLC (September, 2006); and Validation of Metals for the Contract Laboratory Program (CLP) based
on SOW ILMO05.3 (September, 2006) designate all results except those R-qualified as “rejected” to be available for
use as analytically-sound results. The R-qualifier is the only qualifier that negatively affects a data point’s
availability. Completeness is provided, above, for each combination of matrix and analysis group.

A typical overall completeness goal of 95% was met for this data set; it was also met for all combinations of matrix
and analysis group and for all combinations of matrix and analyte. The data set is 100% complete.

B.2.5 Comparability

Comparability is a qualitative measure designed to express the confidence with which one data set may be
compared to another. Factors that affect comparability are sample collection and handling techniques, sample
matrix, and analytical methods. In this case, because approved standard operating procedures were used for
sample collection and handling, common sample matrices were evaluated (discrete soil) and EPA SW-846 and ASTM
methods were utilized, the data user may express confidence in the fact that this data set is comparable to others
of acceptable data quality. In addition, comparability is controlled by the other PARCC parameters because data
sets can be compared with confidence only when precision and accuracy are known. Precision and accuracy were
demonstrated to be acceptable, and the data user may be confident that this data set is comparable to others of
high data quality.
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USEPA Region II Date: September 2006
SW846 Method 8330A SOP HW-16 Rev. 2

YES NO N/A

Scope and Applicability

This SOP offers detailed guidance in evaluating laboratory data
generated according to "SW846-Method 8330A" January 1998. Method 8330A is
used to determine the concentration of nitroaromatics and nitrocamines
organic compounds in extracts prepared from many types of solid waste
matrices, soils, and water samples. The validation methods and actions
discussed in this document are based on the requirements set forth in SW846
Method 8330A, Method 8000C and the "USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review," January 2005.

This document covers technical problems specific to each fraction and
sample matrix; however, situations may arise where data limitations must be
assessed based on the reviewer's professional judgement.

Summary of Method

To ensure a thorough evaluation of each result in a data case, the
reviewer must complete the checklist within this SOP, answering specific
questions while performing the prescribed "ACTIONS" in each section.
Qualifiers (or flags) are applied to questionable or unusable results as
instructed. The data qualifiers discussed in this document are defined on
page 4.

The reviewer must prepare a detailed data assessment to be submitted
along with the completed SOP checklist. The Data Assessment must list all
data qualifications, reasons for qualifications, instances of missing data
and contract non-compliance.

Reviewer Qualifications

Data reviewers must possess a working knowledge of SW846 Analytical
Methods and National Functional Guidelines mentioned above.

-Nitro Aromatics/Amines 2 -
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USEPA Region II Date: September 2006
SW846 Method 8330A SOP HW-16 Rev. 2
YES NO N/A
DEFINITIONS
Acronyms

CLP - Contract Laboratory Program

CRQL - Contract Required Quantitation Limit
$D - percent difference

DoC - Date of Collection

GC - gas chromatography

HPLC - high performance liquid chromatography
IS - internal standard

kg - kilogram

Hg - microgram

MS - matrix spike

MSD - matrix spike duplicate

¢ - liter

m - milliliter

PE - performance evaluation

PEM - Performance Evaluation Mixture
QC - quality control

RAS - Routine Analytical Services

RIC - reconstructed ion chromatogram
RPD - relative percent difference

RRF - relative response factor

RRF - average relative response factor (from initial calibration)
RRT - relative retention time

RSD - relative standard deviation

RT - retention time

RSCC - Regional Sample Control Center
SDG - sample delivery group

SMC - system monitoring ceompound

SOP - standard operating procedure

SOW - Statement of Work

SVOA - semivolatile organic acid

TCL - Target Compound List

TIC - tentatively identified compound
TOPO - Task Order Project Officer

TPO - Technical Project Officer

VOA - Volatile organic

VTSR - Validated Time of Sample Receipt

Data Qualifiers

U -The analyte was analyzed for, but was not detected above the reported
sample quantitation limit.

J -The analyte was positively identified; the associated numerical wvalue
is the approximate concentration of the analyte in the sample.
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SW846 Method 8330A SOP HW-16 Rev. 2
YES NO N/A
N -The analysis indicates the presence of an analyte for which there is

presumptive evidence to make a "tentative identification."

NJ -The analysis indicates the presence of an analyte that has been
"tentatively identified" and the associated numerical value represents its
approximate concentration.

uJ -The analyte was not detected above the reported sample quantitation

limit. However, the reported quantitation limit is approximate and may or
may not represent the actual limit of quantitation necessary to accurately
and precisely measure the analyte in the sample.

R -The sample results are rejected due to serious deficiencies in the
ability to analyze the sample and meet quality control criteria. The
presence or absence of the analyte cannot be verified.

LAB QUALIFIERS:

D - The positive value is the result of an analysis at a secondary
dilution factor.

B - The analyte is present in the associated method blank as well as
in the sample. This qualifier has a different meaning when
validating inorganic data.

E - The concentration of this analyte exceeds the calibration range
of the instrument.

A - Indicates a Tentatively Identified Compound (TIC) is a suspected
adol -condensation product.

X,Y,2- Laboratory defined flags. The data reviewer must change these

qualifiers during validation so that the data wuser may
understand their impact on the data.
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SW846 Method 8330A SOP HW-16 Rev. 2
YES NO N/A

PACKAGE COMPLETENESS AND DELIVERABLES

CASE NUMBER: SDG#

LAB: SITE:

1.0 Introduction

1.1 The attached Standard Operating Procedure (SOP) is
applicable to nitro substituted aromatic and nitro
substituted amines by High Performance Ligquid
Chromatography (HPLC)data. Its scope is not only
to facilitate the data validation process of the
data reported by the contracting laboratory, but
also to ensure the data is being reviewed in a
uniform manner.

1.2 This SOP is based upon the quality control assurance
requirements specified in analytical SW 846 Method
8330A Revision 1, January 1998, and the National
Function Guidlines, January 2005.

2.0 Responsibilities

2.1 The reviewer must be knowledgeable of the analytical
method and its criteria.

2.2 The reviewer must complete and/or file the following:

Data Assessment Checklist - The data reviewer evaluates
Each criterion carefully and checks if data is in
compliance, non-compliace or not applicable.

Data Assessment Narrative - The data reviewer must
present professional judgement, address areas of concern
and comment on the validity of the overall data package.
The reviewer must explain the reasons for rejecting and
or qualifing the data.

Telephone Record Log - All phone conservations must be
transcribed by the reviewer. Upon completion of the data review,

-Nitro Aromatics/Amines 5 -
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YES NO N/A
the original telephone log is attached to the data assessment
narrative.
YES NO N/A
3.0 Data Completeness and Deliverables -
3.1 Has all the data been submitted in CLP
deliverable format? [ ]
3.2 Have any missing deliverables been received
and added to the data package? [ ]
ACTION: Call lab for explanation/resubmittal of any
missing deliverables. If lab cannot provide
them, note the effect on review of the data
in the reviewer narrative.
4.0 Cover Letter, SDG Narrative
4.1 1Is a laboratory narrative or cover letter
present?
11 }
4.2 Are the case number and/or SDG number contained
in the narrative or cover letter?
[ 1
5.0 Data Validation Checklist
5.1 Does this data package contain:
Water data?
[ 1]
Waste data? 1
Soil/solid data? [ 1
6.0 Traffic Reports and Laboratory Narrative
6.1 Are traffic report and chain-of-custody forms
present for all samples? ]
-Nitro Aromatics/Amines 6 -
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YES NO N/A

ACTION: If no, contact lab for replacement of missing or
illegible copies.

6.2 Do the traffic reports, chain-of-custody forms or
SDG narrative indicate any problems with sample
receipt, condition of the samples, analytical
problems or special circumstances affecting the

quality of the data? : [ 1]
ACTION: If any sample analyzed as a soil, contains
50%-90% water, all data should be qualified
as estimated, "J." If a soil sample contains

more than 90% water, non detects shall be qualified
as unusable, "R."

ACTION: If samples were not iced or if the ice was
melted upon arrival at the laboratory and the
temperature of the cooler was elevated
(> 10° C), flag all positive results
"J" and all non-detects "UJ".

Special OC

7.1 Prior to preparation of stock solutions; acetonitrile,
methanol, and water should be analyzed to determine possible
interferences with analyte peaks. A different batch of solvent
should be used if contamination is present.

7.2 Chromatograms are to be submitted showing that there are
no interferences with analyte peaks.

Are these chromatograms present in package? [ ]
Are the chromatograms free of interferences? ]
Action: Ask lab for resubmittals. If deliverables are unavailable,

judge the effect of the validity of the data. 1If
questionable, contact SMO and note in data assessment.

Holding Times

8.1 Have any nitroaromatics and nitroamines technical

-Nitro Aromatics/Amines 7 -
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YES NO N/A

holding times, determined from date of collection
to date of extraction, been exceeded? 1]

Water and waste samples must be properly perseved (cooled to
4° +/- 2°), and nitro substituted aromatics and amines
analysis must be extracted within 7 days of the date of
collection. Extracts must be analyzed within 40 days of the
date of extraction. Soils and solid samples must be
extracted within 14 days of collection and analyzed within
40 days of extraction.

ACTION: If technical holding times are exceeded, flag all positive
results as estimated, "J," and sample quantitation limits
"UJ" and document in the narrative that holding times were
exceeded. If analyses were done more than 14 days beyond
holding time, either on the first analysis or upon re-
analysis, the reviewer must use professional judgement to
determine the reliability of the data and the effects of
additional storage on the sample results. At a minimum, all
the data should at least be qualified "J", but the reviewer
may determine that non-detects are unusable,"R." (Table 1)
Table 1. Holding Time Criteria
Action
Matrix Preserved Criteria Detected Non-detected
compoun compounds
ds
No < 7 days(extraction) Use professional judgement
< 40 days(analysis)
No > 7 days(extraction) Use professional judgement
> 14 days(analysis)
Aqueous Yes < 7 days(extraction) No qualification
< 40 daysf{analysis)
Yes > 7 days(extraction) J uJg
> 40 days(analysis)
Yes/No Grossly exceeded J UJ or R

-Nitro Aromatics/Amines 8 -
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SW846 Method 8330A SOP HW-16 Rev. 2
YES NO N/A

No < l4days (extraction) Use professional judgement
< 40 days (analysis)
No > l4days(extraction) Use professional judgement
>40 days(analysis)
Non-agqueous Yes < l4days (extraction) No qualification
< 40 days(analysis)
Yes > l4days(extraction) J uJ
> 40 days(analysis)
Yes/No Grossly Exceeded J UJ or R

YES NO N/A
9.0 Surrogate Recovery (Form II)

9.1 The analyst most monitor the performance of the extraction and
analytical system as well as the effectiveness of the method in
dealing with each sample matrix by spiking each sample, standard and
reagent water blank with one or two surrogates (e.g., analytes not
expected to be present in the samle).

9.2 Were the recoveries of the surrogate spikes presented on CLP
Surrogate Recovery Summary forms (Form II), or equivalent, for
each of the following matrices?

a. Water/Waste [ 1]
b. Soil/Solid []

ACTION: Call lab for explanation/resubmittals. If missing deliverables
or information are unavailable, document the effect in the data
assessment.

9.3 Are all the pesticide samples listed on the
appropriate surrogate recovery form for each of
the following matrices?

a. Water 1
b. Waste [ ]
c. Soil/Solid [ ]

-Nitro Aromatics/Amines 9 -
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The laboratory must evaluate the surrogate data from individual
samples versus the surrogate control limits developed by the
laboratory. Method 8000C, Sec 9.0 details evaluating surrogate data
and updating surrogate limits. If laboratory established recovery
limits are not established, use surrogate recovery between 70 - 130%

for all samples,

surrogate recovery limits met?

ACTION:

Circle all outliers in red.

action Table 2.

9.5

Were surrogate retention times (RT)

including MS, MSDs, LCSs, and all blanks.

Are

L1

Follow surrogate

within the

windows established during the initial S-point

analysis?

ACTION:

Table 2.

Follow surrogate action,

1

Table 2 below.

Surrogate Recovery Criteria

Criteria

Action

Detected Target
Compounds

Non-detected Target
Compounds

¥R > 200%

J

Use professional
judgement

130% < %R < 200%

No qualification

70% < %R < 130% No qualification
10% < %R < 70% uJ
$R < 10% (sample R

dilution not a factor)

$R < 10% (sample
dilution is a factor)

Use professional judgement

RT out of RT window

Use professional judgement

RT within RT window

No qualification

-Nitro Aromatics/Amines 10 -
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YES NO N/A

9.6 Are there any transcription/calculation errors

between raw data and Form II? [ ]
ACTION: If large errors exist, call lab for
explanation/resubmittal. Make any necessary
corrections and document the effect in data
assessments.

Laboratory Control Sample

10.1 Is the LCS prepared, extracted, analyzed, and
reported once for every 20 field samples of a similar
matrix, per SDG. [ 1

ACTION: If any Laboratory Control Sample data are missing,
call the lab for explanation/ resubmittals. Make
note in the data assessment.

10.2 Are raw data and percent recoveries present for

all Laboratory Control samples as required by
Method 8000C (section 9.5). [ ]

Verify that QC check samples were extracted
and analyzed by the same procedures used for
the actual samples.

ACTION: If any Laboratory Control Sample data are missing,
call the lab for explanation/ resubmittals. Make
note in the data assessment.

Note: When the results for matrix spike analysis indicates a
problem due to sample matrix effects, the LCS results
are used to verify the laboratory can perform the analysis
in a clean sample.

10.3 Were the Laboratory Control Samples analyzed for
all the nitroaromatics and nitroamines analytes
that the samples are analyzed for. [ 1]

10.4 Were Laboratory Control Samples analyzed at the
required concentration as specified in Method

-Nitro Aromatics/Amines 11 -
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YES NO N/A

8000C(sec 9.5) (near the middle of the calibration range) for
target analytes. [ 1]

all

ACTION: If Laboratory Control Samples were not analyzed at
the required concentration or the required
frequency, make note in the data assessment and
use professional judgement to determined the
affect on the data.

10.5 Did laboratory calculate in-house performance criteria for L
recoveries according to Method 8000C section 9.7, and were
recoveries met? [ 1

10.6 If in house LCS recoveries performance criteria were not
generated, the laboratory should use 70 - 130% criteria,
and was this criteria met? []

Cs

10.7 If LCS recovery criteria were not met, were Laboratory

Control Samples re-analyzed? i

ACTION: If QC check samples were not re-analyzed, or a general
system problem is indicated by repeated failure to
meet the QC acceptance criteria specified in the
method, make note in the data assessment and use Table
3 recovery actions criteria.

Table 3. LCS Recovery Actions

Criteria Action

Detected Associated Non-Detected Compou
Compounds

nds

$R > Upper Acceptance J No qualification
Limit

%R < Lower Acceptance J R
Limit

Lower Acceptance Limit <
$R < Upper ‘ No qualifications
Acceptance Limit

11.0 Matrix Spikes (Form ITI

11.1 Are all data for one matrix spike and matrix
duplicate (unspiked) pair (MS/Dup) or matrix
spike/matric spike duplicate (MS/MSD)present
and complete for each matrix. [ 1]

-Nitro Aromatics/Amines 12 -
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YES NO N/A
NOTE: For soil and waste samples showing detectable amounts of

organics, the lab may substitute replicate samples in place of
the matrix spike spike.

11.2 Have MS/Dup or MS/MSD results been summarized on
modified CLP Form III? 1

ACTION: If any data are missing take action as specified in section
3.2 above.

11.3 Were matrix spikes analyzed at the required frequency
for each of the following matrices? (One MS/Dup, MS/MSD
must be performed for every 20 samples of similar matrix

or concentration level.

a. Water [ 1]
b. Waste [ 1
c. Soil/Solid [ 1]

ACTION: If any MS/Dup or MS/MSD data are missing,
take the action specified in 3.2 above.

11.4 Were the Matrix Spike Samples spiked and analyzed for all
the nitroaromatics and nitroamines analytes that
the samples are analyzed for (Same analytes as LCS). [

ACTION: If no, did the lab use the optional QC acceptance
criteria discussed in Method 8000C(section 9.7)7?

List the criteria used and make note in
data assessment.

Criteria used

11.5 Were Laboratory Control Samples analyzed at the
required concentration as specified in Method
8000C(sec (9.5) (Same concentration as LCS) for all target

analytes. (1 _
11.6 Did laboratory calculate in-house performance criteria
for matrix spike recoveries according to Method 8000C section
9.7, and were recoveries met? [ 1
11.7 If in house LCS recoveries performance criteria were not
generated, the laboratory should use 70 - 130% criteria,
and was this criteria met? [ ]

-Nitro Aromatics/Amines 13 -
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11.8 How many matrix spike recoveries are outside the in-house
performance criteria or QC limits of 70 - 130%?
Water Soil
out of out of
11.9 How many RPDs for the Matrix Spike and Matrix Spike
Duplicate (if applicable)recoveries are greater than
the QC limit of 20%?
Water Soil
__out of __out of
11.8 Were the matrix spike and matrix spike duplicate recovery and RPD

limits met as specified in Table 4. Note: No qualification of the
data is necessary on MS and MSD data alone. Use professional
judgement to use the MS and MSD results in conjunction with other
QC criteria to determine the need for some qualification of the
data. If any MS and MSD, percent recovery, or RPD results in the
nitroaromatics and nitroamines fraction is out of specification
(Table 4), use professional judgement to qualify data to include
the consideration of the existence interference in the raw data.
In some instances it may be determined that only the replicate or
spiked samples are affected. Alternatively, the data may suggest
that the laboratory is having a systematic problem with one or
more analytes, thereby affecting all associated samples. Use
professional judgement to determine the need for qualification of
detects of non-spiked compounds.

Table 4. MS/MSD Actions for Analysis

Criteria Action
Detected Associated Non-Detected Compounds
Compounds

%R or RPD > Upper J No qualification

Acceptance Limit

20% < %R < Lower J uJ

Acceptance Limit

%R < 20% J Use professional
judgement

Lower Acceptance Limit
< %R < Upper
Acceptance Limit

No qualifications

-Nitro Aromatics/Amines 14 -
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12.0 Blanks (Form 1IV)

12.1

12.2

ACTION:

12.3

13.0 Contamination

NOTE:

13.1

13.2

ACTION:

NOTE:

Was reagent blank data reported on CLP equivalent
Method Blank Summary form(s) (Form IV)? 1

Frequency of Analysis: Has a reagent blank been

analyzed for every 20 (or less) samples

of similar matrix or concentration or each

extraction batch? rr

If any blank data are missing, take action as specified
above (section 3.2). If blank data is not available, reject
(R) all associated positive data. However, using
professional judgement, the data reviewer may substitute
field blank data for missing method blank data.

Chromatography: review the blank raw data - chromatograms, quant
reports or data system printouts.

Is the chromatographic performance (baseline stability) for each
instrument acceptable for nitroaromatics and nitramines?

[ 1]

"Water blanks", "distilled water blanks" and "drilling water
blanks" are validated like any other sample and are not used
to qualify the data. Do not confuse them with the other QC
blanks discussed below.

Do any method/instrument/reagent/cleanup blanks

have positive results for nitroaromatics or nitramines?

When applied as described below, the contaminant
concentration in these blanks are multiplied by the sample
Dilution Factor and corrected for % moisture

when necessary. 1

Do any field/rinse blanks have positive
nitroaromatics or nitramines results? [ ]

Prepare a list of the samples associated with each of the
contaminated blanks. (Attach a separate sheet.)

All field blank results associated to a particular group of
samples (may exceed one per case or one per day) may be used
to qualify data. Blanks may not be qualified because of
contamination in another blank. Field blanks must be
qualified for surrogate, or calibration QC problems.
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ACTION: Follow the directions in Table 5 below to qualify sample
results due to contamination. Use the largest value from
all the associated blanks.
Table 5. Blank Contamination Criteria
Blank Type Blank Result Sample Resgult Action for Samples
Detects Not detected No qualification
< CRQL Report CRQL value with a U
< CRQL ‘ :
> CRQL Use professional judgement
< CRQL Report CRQL value with a U
Method, > CRQL and < Report the concentration
Clean up, blank for the sample with a
Instrument, > CRQL contamination U, or quanity the data
Field as unusable R
> CRQL and >
blank Use professional judgement
contamination
< CRQL Report CRQL value with a U
= CRQL , .
> CRQL Use professional judgement
Gross Detects Qualify results as unusable
contamination R
NOTE : If gross blank contamination exists(e.g., saturated
peaks, “hump-o-grams,” “junk” peaks), all affected
positive compounds in the associated samples should
be qualified as unusable “R”, due to interference.
Non-detected pesticide target compounds do not require
qualification unless the contamination is so high that
it interferes with the analyses of non-detected compounds.
13.3 Are there field/rinse/equipment blanks associated
with every sample? ]
ACTION: For low level samples, note in data assessment that there is

no associated field/rinse/ equipment blank. Exception:
samples taken from a drinking water tap do not have
associated field blanks.
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14.0 HPLC Apparatus and Materials

14 .1 Was the proper HPLC chromatographic column
used for the analysis of nitroaromatics or nitramines?

Action: Check raw data, instrument logs, or contact the
lab to determine what type of columns were

used. (Method 8330A, section 4.1) Irx>
14.2 Indicate the specific type of HPLC column.
column 1:
column 2:

ACTION: Note any changes to the suggested materials in section 14.1
above in the data assessment. Also note the impact
(positive or negative) such changes have on the analytical
results.

15.0 Calibration and HPLC Performance

15.1 Are the following liquid chromatograms and data systems printouts
for both columns present for all samples, blanks, MS, replicates?

a. Samples [ ]
b. All blanks [ 1]
C. Matrix spike samples [ ]
d. 5 pt. initial calibration standards [ ]
e. Calibration verification standards [1]
f. Laboratory Control samples (LCS) frir_

ACTION: If no, take action specified in 3.2 above.

15.2 Are data summary forms (containing calibration
factors or response factors) for the initial 5
pt. calibration and daily calibration verification
standards present and complete for each column

and each analytical sequence? 1]

NOTE: External standard calibration procedures are used (Method
8000C (section 11.4.2), therefore calibration factors must
be used.
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YES NO N/A
ACTION: If any data are missing or it cannot be determined how the

15.3

ACTION:

15.4

ACTION:

NOTE:

15.5

NOTE:

ACTION:

15.6

laboratory calculated calibration factors, contact the lab
for explanation/resubmittals. Make necessary corrections
and note any problems in the data assessment.

Are there any transcription/calculation errors
between raw data and data summary forms? [1

If large errors exist, call lab for explanation/resubmittal,
make necessary corrections and document the effect in data
assessments.

Are standard retention time (RT) windows for each
nitroaromatics and nitramines peak of interest
presented on modified CLP summary forms? ]

If any data are missing, or it cannot be determined how RT
windows were calculated, call the lab for
explanation/resubmittals. Note any problems in the data
assessment.

Retention time windows for all nitroaromatics and nitramines
are established using retention times from three calibration
standards analyzed during the entire analytical sequence
(Method 8000C section 11.6).

Best results are obtained using retention times which span
the entire sequence; i.e., using the calibration
verification/continuing calibration standards analyzed every
12 hours.

Were RT windows on the confirmation column
established using three standards as described
above? [ ]

RT windows for the confirmation column should be established
using a 3 pt. calibration, preferably spanning the entire
analytical sequence as described in 15.4 above. If RT
windows on one column are tighter than the other, this may
result in false negatives when attempting to identify
compounds in the samples.

Note potential problems, if any, in the data assessment.

Do all standard retention times in each level of

the initial 5 pt. calibrations for nitroaromatics

and nitramines fall within the windows established
during the initial calibration sequence? [ 1
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YES NO N/A

ACTION i:If no, all samples in the entire analytical sequence are
potentially affected. Check to see if three standards

ii.

15.7

ACTION:

spanning the entire sequence were used to obtained RT
windows. If the lab used three standards from the 5 pt.,
RT windows may be too tight. If so, RT windows should be
recalculated as per Method 80000C(section 11.6).

Alternatively, check to see if the chromatograms contain peaks
within an expanded window surrounding the expected retention
times.

I1f no peaks are found and the surrogates are visible,
non-detects are valid. If peaks are present but cannot be
discerned through pattern recognition or by using revised RT
windows, qualify all positive results and non-detects as
unusable, "R".

Has the linearity criteria for the initial calibration standards
been satisfied for both columns? (% RSD for the calibration
factors (CFs)must be < 20.0% for all analytes). [1]

I1f no, follow Table 6 criteria.

Table 6. Initial Calibration CF Action for
Nitroaromatic and Nitramine Analysis

Action

Criteria Detected Non-Detected
Associated Associatedd
Compounds - Compounds

% RSD > 20% d uJ

% RSD within allowable limits No qualifications

15.8

15.9

ACTION:

15.10

Does the calibration verification/continuing

calibration standard contain the nitroaromatics

or nitramines peaks of interest, analyzed on each working day,
prior to sample analyses? [

Has a calibration verification/continuing calibration
standard been analyzed after every 10 samples and at
the end of each analytical sequence [

If no, take action as specified in section 3.2 above.

Has the percent difference (%D) between the
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15.11

ACTION:

15.12

ACTION:

15.13

15.14

YES NO N/A

Calibration Factor (CF) of the peaks used to

identify the nitroaromatics and nitramines in the CCV and the
CF from these peaks in the initial calibration

exceeded + 15%. [ ]

Has a new 5 pt. initial calibration curve been generated

for those nitroaromatics and nitramines analytes which failed in
the calibration verification/continuing calibration standard
(8000C, section 11.7.3), and all samples which followed the out-
of -control calibration verification/standard continuing
calibration standard? [ 1

If the %D for any analyte exceeded the + 15% criterion and
the instrument was not recalibrated for those analytes,
qualify positive results for all associated samples (those
which followed the out-of-control standard) "J" and sample
guantitation limits "UJ". (Table 7)

Have retention time (RT) windows been properly

calculated for each analyte of interest (Method

8000C, section 11.6), using RTs from the

associated calibration verification/continuing

standard? rr

If no, take action specified in section 3.2 above

Do all standard retention times for each calibration
verification/continuing calibration standard fall
within the windows established during the initial
calibration sequence? [ ]

Do all standard retention times for each mid-
concentration standard (analyzed after every 10
samples) fall within the daily RT windows. [ ]

ACTION: If the answer to either 15.12 or 15.13 above is no, check the

chromatograms of all samples which followed the last in-control
standard. All samples analyzed after the last in-control
standard must be re-injected, if initial analysis indicated the
presence of the specific analyte that exceeded the retention time
criteria). If samples were not re-analyzed, document under
Contract Non-compliance in the Data Assessment.

Reviewer has two options to determine how to qualify questionable
sample data. First option is to determine if possible peaks are
present within daily retention time window. If no possible
peaks are found, non-detects are valid. If possible peaks are
found (or interference), qualify positive hits as presumptively
present "NJ" and non-detects are rejected "R". Second option is
to use the ratio of the retention time of the analyte over the
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retention time of either surrogate. The passing criteria is +

0.06 RRT units of the RRT of the standard component. Reject "R"
all questionable analytes exceeding criteria, and "NJ" all other

positive hits.

15.15 Has no more than 14 hours elapsed from the injection
of the opening CCV and the end of the analytical sequence
(closing CCV). (Table 7) [ ]

Table 7. CCV Criteria

Criteria Action
Detected Associated Non-Detected Associated

Compounds Compounds

RT out of RT window Use professional judgement (Sec 15.14)

%D not within +/- 15% J uJ

Time elapsed greater

than section 15.15 R

criteria.

%D, time elapsed, RT
are all within No qualifications
acceptable limits.

15.16 Are there any transcription/calculation errors
between raw data and data summary forms? [ 1]
ACTION: If large errors exists call lab for

explanation/resubmittal, make any necessary
corrections and document the effect in data
assessments under "Conclusions'.

16.0 Analytical Segquence Check (Form VIII-nitroaromatics and

nitramines)

16.1 Have all samples been listed on CLP Form VIII or
equivalent, and are separate forms present for
each column? [ 1

ACTION: If no, take action specified in 3.2 above.

16.2 Was the proper analytical sesquence followed
for each initial calibration and subsequent
analyses? [[1]
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YES NO N/A

Note: Sequence is as follows: 5 point initial calibration, method
blank, LCS, CCS, 10 sample extracts, CCV, 10 sample extract, and
so on. The sequence must always end with a CCV. As long as the
first CCV is within QC, the initial calibration does not have to
be rerun.

ACTION: If no, use professional judgement to determine the severity
of the effect on the data and qualify it accordingly.
Generally, the effect is negligible unless the sequence was
grossly altered or the calibration was also out of limits.

16.3 Were the surrogate RTs for the samples within
the mean surrogate RT from the initial calibration? [ ]

Action: If no, see “Action” in section 15.14 above

17.0 Extraction Techniques for Sample Preparation
Method 8330A permits a variety of extraction techniques
to be used for sample preparation. Which extraction
procedure was used?

17.1 Aqueous samples:

1. Low Level (salting-out extraction)) [ 1

2. High-level (Sample filtration) [ 1
3. Solid phase extraction (Method 3535) [ ]
4. Other [ 1]

17.2 Soil and sediment samples:

1. Sonication [ 1

2. Other [ 1

18.0 Nitroaromatics and Nitramines Identification

18.1 Has CLP Form X or equivalent, showing retention time
data for positive results on the two HPLC columns, been
completed for every sample in which a nitroaromatics or
nitramines was detected? 1]

ACTICON: If no, take action specified in 3.2 above, or compile a list
comparing the retention times for all sample hits on the two
columns.
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18.2

ACTION:

18.3

ACTION:

18.4

ACTION:

18.5

NOTE:

ACTION:

YES NO N/A

Are there any transcription/calculation errors

between raw data and data summary forms (initial
calibration summaries, calibration verification

summaries, analytical sequence summaries. [1]

If large errors exist, call lab for explanation/resubmittal,
make necessary corrections and note error in the data
assessment.

Are retention times (RT) of sample compounds
within the established RT windows for both
columns/analyses? [ 1]

Qualify as unusable (R) all positive results which were not
confirmed by second HPLC column analysis. Also qualify "R",
unusable, all positive results not within RT windows unless
associated standard compounds are similarly biased. The
reviewer should use professional judgement to assign an
appropriate quantitation limit.

Check chromatograms for false negatives, especially if RT windows

on each column were established differently.
Were there any false negatives? [1]

Use professional judgement to decide if the compound should
be reported. If there is reason to believe that peaks
outside retention RT windows should be reported, make
corrections to data summary forms (Form I) and note in data
assessment.

Is the percent difference (%D) calculated for the
positive sample results on the two HPLC columns
<25.0%? [ 1

The method requires quantitation from one column. The
second column is to confirm the presence of an analyte. It
is the reviewer's responsibility to verify from the project
plan what the lab was required to report. If the lab was
required to report concentrations from both columns,
continue with validation for % Difference. If required, but
not reported, either contact the lab for results or
calculate the concentrations from the calibration. If not
required, skip this section. Document actions in Data

Assessment.

If the reviewer finds neither column shows interference for
the positive hits, the data should be qualified as follows:

% Difference Qualifier
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Note:

15.1

NOTE :

19.2

ACTION:

ACTION:

-
USEPA Region II Date: September 2006
SW846 Method 8330A SOP HW-16 Rev. 2
YES NO N/Aa

0-25% none

26-70% g

71-100% "NJ"

101-200% (No Interference) "R"

101-200% (Interference detected) ** "NJ"

>50% (Analyte value is <CRQL) "g"

>200% “R”

The lower of the two values is reported on Form I.

If using professional judgement, the reviewer
determines that he higher result was more acceptable,
the reviewer should replace the value and indicate the
reason for the change in the data assessment.

19.0 Compound Quantitation and Reported Detection Limits

Are there any transcription/calculation errors in
Form I results? Check at least two positive
values. Were any errors found? [ 1

Nitroaromatics and Nitramines peak results can be checked
for rough agreement between quantitative results obtained on
the two HPLC columns. The reviewer should use professional
judgement to decide whether a much larger concentration
obtained on one column versus the other indicates the
presence of an interfering compound. If an interference is
suspected, the lower of the two values should be reported
and qualified according to section 18.5 above. This
necessitates a determination of an estimated concentration
on the confirmation column. The narrative should indicate
that the presence of interferences has led to the
guantitation of the second column confirmation results.

Are the EDLs (Estimated Detection Limits) adjusted
to reflect sample dilutions and, for soils,

0

% moisture? [ ]

If errors are large, call lab for explanation/resubmittal,
make any necessary corrections and document effect in data
assessments.

When a sample is analyzed at more than one dilution, the
lowest EDLs are used (unless a QC exceedance dictates the
use of the higher EDL data from the diluted sample
analysis). Replace concentrations that exceed the
calibration range in the original analysis by crossing out
the value on the original Form I and substituting it with

-Nitro Aromatics/Amines 24 -




USEPA Region II Date: September 2006
SW846 Method 8330A SOP HW-16 Rev. 2
YES NO N/A

data from the analysis of diluted sample. Specify which
Form I is to be used, then draw a red "X" across the entire
page of all Form I's that should not be used, including any
in the summary package.

ACTION: EDLs affected by large, off-scale peaks should be qualified
as unusable, "R". If the interference is on-scale, the
reviewer can provide a modified EDL flagged "UJ" for each
affected compound.

14.0 Chromatogram Quality

14.1 Were baselines stable? [1]
14.2 Were any electropositive displacement
(negative peaks) or unusual peaks seen? [

ACTION: Note all system performance problems in the data assessment.

15.0 Field Duplicates

15.1 Were any field duplicates submitted for
Nitroaromatics and Nitramines. [ 1

ACTION: Compare the reported results for field duplicates and
calculate the relative percent difference.

ACTION: Any gross variation between field duplicate results must be
addressed in the reviewer narrative. However, if large
differences exist, the identity of the field duplicates is
guestionable. An attempt should be made to determine the
proper identification of field duplicates.

-Nitro Aromatics/Amines 25 -
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Data Review and Validation for:

Perchlorate

Project Name & Task: Pineros Navy CLEAN
Project # & Case/SDG: SE6996
Methods: 6850 DOD Handbook
Program: [ ] AFcee [ InFESC Other Number of Samples: 3
Field QC Samples:
Reviewed by & Date: Ward Dickens 1/5/2012
Matrix: D Water Soil D Other
Quality Control Form Requirements Check Flags Applied
# (If No* checked, see comments) (see comments)
Data Pkg Complete (DP) Pkg All required deliverables in pkg. [vJok [ ]no* [ ]Not providec || Flags Applied
COC All samples on COC reported [v]OoK |_|No* || Flags Applied
Holding Times (HT) 1 |Holding time 28 days [Y]OK [ ] No* || Flags Applied
CcocC | JOK [_|No* L] Flags Applied
L |OK [ |No* L_| Flags Applied
Surrogates (SS) 2 N/A L JOK |_INo* | |Not providec || Flags Applied
L |OK [ |No* Diluted out
MS/MSD or MS/LD 3 Matrix Spikes Provided vIms/msD [ Ims/LD [ | None* | [ ] Flags Applied
Correct Spike Used [Y]OK [ ] No*
Acceptance Limits: Lab[ |meth! [vlok [ INo* [ ]Dpiluted out
LCS (BS) 3 [LCS per prep. batch v]ok [_|No* LI Flags Applied
[ Jics only LCS/LCSD Acceptance criteria met [vJok [ ]No*
Blanks (MB,TB,EB, FB/AB) 1 |Detects (> MDL or RL/CRQL) vJaIND [ ]see bink wksht L] Flags Applied
Method/Lab Blank (MB) 4 Meth Blnk per prep batch [v]OK [ ] No*
Tune 5 |Initial & Begin of 12-hr shift v]ok [ |No* || Flags Applied
prior to sample analysis Mass Assignment Correct [Y]OK [ ] No*
lon Abundance Criteria met [v]OK [ ] No*
Initial Calibration (IC) 6 Minimum of 5 levels [V]OK || No* || Flags Applied
Linearity criteria met ok [ JNo* [ ]see cal wksht
Continuing Calib. Verif. (CC) 7 | Analyzed at begin of 12-hr shift [V]OK || No* || Flags Applied
prior to sample analysis %diff or %drift criteria met [Y]OK [_|No* |_|see cal wksht
Minimum RRF criteria met [Y]OK |_|No* [_|see cal wksht
8 Int. Std. RT/Area criteria met [v]OK [ ] No*

Internal Standards (1S) 8 Sample IS area criteria met [Y]OK | _|No* | | Flags Applied
Sample Evaluation 1 | All hits within cal. Range v| ok No* [_] All ND ] Flags Applied
5 Samples w/in 12-hr clock [Y]OK [ ] No*

raw |Manual Integration performed L INo [Y]see comments
Field Duplicate (FD) 1 |Precision of native vs Field Dup [viok | INo* [ In/a || Flags Applied

This sheet is applicable to multiple methods. All requirement items may not apply to every analytical method.

Case Narrative Comments:

No exceptions noted.

QC Item

Comments

No flags

Region Il-like Worksheets (METAL and Perch).xlIsx

Page of

Perchlorate



Data Review and Validation for: Perchlorate

Project Name & Task: Pineros Navy CLEAN

Project # & Case/SDG: SE6996

Methods: 6850 DOD Handbook

Program: [ ] AFcee [ InFESC Other Number of Samples: 3
Field QC Samples:

Reviewed by & Date: Ward Dickens 1/5/2012

Matrix: [ ] water Soil  []other

Region Il-like Worksheets (METAL and Perch).xlIsx Page of Perchlorate
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ANALYTICAL SERVICES

Client: CH2MHill

Lab ID:SE6956-1

Client ID: SSMR301-0-1-11D
Project: NAPR Pineros Island
SDG: SE6996

Cert No EB7604

Report of Analytical Results

Sample Date: 20-OCT-11
Received Date: 21-0CT-11
Extract Date: 01-NOV-11
Extracted By: WS
Extraction Method: SW846 8330
Lab Prep Batch: WG100240

Analysis Date: 05-NOV-11
Analyst: AC

Analysis Method: SW346 8330
Matrix: SL

% Solids: 73.

Report Date: 14-NOV-11

Compound Qualifier Result Units  Dilution LOQ ADJLOQ ADJMDL ADJLOD
HMX U 68. ug/Kpdrywt 1 100 140 12. 68.
RDX U 68. ug/Kpdrywt 1 100 140 0.2 68.
1,3,5-Trinitrobenzene U 63. ng/Kgdrywt 1 100 140 5.1 68.
1,3-Dinitrobenzene U 68. ug/Kpdrywt 1 100 140 8.4 68.
Tetryl U 68. ug/Kgdrywt 1 100 140 7.3 68.
Nitrobenzene U 68. ug/Kgdrywt 1 100 140 30, 68.
2,4,6-Trinitrotoluene U 68. ug/Kegdrywt 1 100 140 0.1 68.
4-Am-DNT U 68. ug/Kgdrywt 1 100 140 23, 68.
2-Am-DNT U 68. ug/Kgdrywt 1 100 140 28. 68.
2,6-Dinitrotoluene u 68. ug/Kgdrywt 1 100 140 37. 68.
2,4-Dinitrotoluene U 68. ug/Kgdrywt 1 100 140 20. 68.
2-Nitrotoluene U 68. ug/Kgdrywt 1 100 140 16. 68.
4-Nitrotoluene U 68. ug/Kgdrywt 1 100 140 37. 68.
J-Nitrotoluene u 68. ug/Kgdrywt ] 100 140 11. 68.
PETN u 540 ug/Kgdrywt 1 800 1100 150 540
1,2-Dinitrobenzene 78.9 %
Page 1 of 1

600 Technology Wny
P.O. Box 540, Scarborough, ME 04070
Tel:(207) 874-2400 Fax:(207) 7754029

hetp:/fwww.katahdinlab.com

TMM 1/4/2011
Katahdin Analytical Services A0O000005
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ANALYTICAL SERVICES Cert No E87604

Report of Analytical Results

Client: CH2MHilI Sample Date: 20-OCT-11 Analysis Date: 05-NQV-11
Lab ID:SE6996-2 Received Date: 21-0CT-11 Analyst: AC
Client ID: 5SMR301D-0-1-11D Extract Date; 01-NOV-11 Analysis Method: SW§846 8330
Project: NAPR Pineros Island Extracted By: WS Matrix: SL
SDG: SE6996 Extraction Method: SW846 8330 % Solids: 71.
Lab Prep Batch: WG100240 Report Date: 14-NOV-11
Compound Qualifier Result Units  Dilution LOQ ADJLOQ ADJMDL ADJLOD
HMX u 65. ng/Kgdrywt 1 100 130 11. G5.
RDX U 65. ug/Kgdeywt 1 100 130 89 65.
1,3,5-Trinitrobenzene 4] 65. ug/Kgdrywt 1 100 130 8.7 65.
1,3-Dinitrobenzene U 65. ug/Kegdrywt 1 100 130 8.1 65.
Tetryl U 65. ug/Kgdrywt 1 100 130 7.0 65.
Nitrobenzene U 63. ug/Kedrywt 1 100 130 20, 65.
2.4 6-Trinitrotoluene u 635. ug/Kgdrywt 1 100 130 8.7 65.
4-Am-DNT u 65. ng/Kgdrywt 1 100 130 23, 65,
2-Am-DNT U 65. ug/Kgdrywt 1 100 130 27. 63.
2,6-Dinitrotoluene U 65. ug/Kgdrywt 1 100 130 3s. 65.
2,4-Dinitrotoluene U 65, ug/Kgdrywt 1 100 130 20. 65,
2-Nitrotoluene U 65. ng/Kgdrywt 1 100 130 16. 65.
4-Nitrotoluene U 65. ug/Kgdrywt 1 100 130 35. 65.
3-Nitrotoluene U 635. ug/Kgdrywt 1 100 130 10. 63.
PETN U 520 ug/Kgdrywt 1 800 1000 140 520
1,2-Dinitrobenzene 05.8 %
Page 1 of 1
600 Technology Way httpe/fwww katehdinlab.com
P.0O. Box 340, Scarborough, ME 04070
Tel:(207) 874-2400 Fax:(207) 7754029 TMM 1/4/2011
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ANALYTICAL SERVICES Cert No E87604

Report of Analytical Results

Client: CHZMHill Sample Date: 20-OCT-11 Analysis Date: 04-NOV-11
Lab ID:SE6996-3 Received Date: 21-0CT-11 Analyst: AC
Client ID: SSMR301EQ-11D Extract Date: 27-0CT-11 Analysis Method: SW846 8330
Project: NAPR Pineros Island Extracted By:AC Matrix: AQ
SDG: SE6996 Extraction Method: SW846 8330 % Solids: NA
Lab Prep Batch: WG99919 Report Date: 14-NOV-11
Compound Qualifier Resuit Units  Dilution LOQ ADJLOQ ADJMDIE ADJLOD
HMX u 0.26 ug/L 1 25 0.52 0.090 026
RDX U 0.26 ug/L 1 25 0.52 0.096 026
1,3,5-Trinitrobenzene u 0.26 ug/L 1 25 0.532 0.083 0.26
1,3-Dinitrobenzene U 0.26 ug/l. 1 25 0.32 0.094 0.26
Tetryl U 0.26 ug/L 1 25 0.52 0.12 0.26
Nitrobenzene U 0.26 ug/L 1 23 0.32 0.i5 0.26
2,4,6-Trinitrotoluene u 0.26 ug/L 1 25 0.52 0.13 0.26
4-Am-DNT u 0.26 ug/L 1 23 0.52 0.11 0.26
2-Am-DNT U 0.26 ug/L 1 25 0.52 0.079 0.26
2,6-Dinitrotoluene u 0.26 ug/L, 1 25 0.32 0.12 0.26
2,4-Dinitrotoluene u 0.26 ug/L 1 23 0.52 0.11 0.26
2-Nitrotoluene U 0.26 ug/L 1 25 0.52 0.15 0.26
4-Nitrotoluene U 0.26 ug/L 1 25 0.52 0.12 0.26
3-Nitrotoluene U 0.26 ug/L 1 25 0.52 0.13 0.26
PETN U 4.2 ug/L 1 4 8.3 1.2 4.2
1,2-Dinitrobenzene 103, %
Page 1 of 1
600 Technology Way http:/fwww.katahdinlab.com
P.O. Box 340, Scarborough, ME 04070
Tel:(207) 874-2400 Fax:(207) 7754029 TMM 1/4/2011
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1
INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ID: SSMR301-0-1-11D
Matrix: SOIL SDG Name: SE6996
Percent Solids: 72.9 Lab Sample ID: SE6996-001

Concentration Units : mg/Kgdrywt

ADJUSTED
CAS No.  Analyte Concentration C Q M DF LOQ MDL LOD
7429-90-5 ALUMINUM, TOTAL 14200 P 1 40 0.94 13
7440-36-0 ANTIMONY, TOTAL 061 J N P 1 1.0 0.09 0.66
7440-38-2 ARSENIC, TOTAL 3.0 P 1 1.0 0.09 0.66
7440-39-3 BARIUM, TOTAL 15.8 P 1 0.66 0.03 0.40
7440-41-7 BERYLLIUM, TOTAL 0.04 J P 1 0.66 0.009 0.066
7440-43-9 CADMIUM, TOTAL 0.08 J P 1 1.3 0.01 0.40
7440-70-2 CALCIUM, TOTAL 220000 P 10 130 23.48 100
7440-47-3 CHROMIUM, TOTAL 4.2 P 1 2.0 0.03 0.53
7440-48-4 COBALT, TOTAL 5.7 P 1 4.0 0.04 0.53
7440-50-8 COPPER, TOTAL 30.0 P 1 3.3 0.21 1.3
7439-89-6 IRON, TOTAL 16700 P 1 13 1.87 10
7439-92-1 LEAD, TOTAL 2.6 P 1 0.66 0.11 0.53
7439-95-4 MAGNESIUM, TOTAL 6880 P 1 13 0.89 10
7439-96-5 MANGANESE, TOTAL 182 P 1 0.66 0.21 0.53
7440-02-0 NICKEL, TOTAL 18 J P 1 5.3 0.06 0.53
7440-09-7 POTASSIUM, TOTAL 1680 P 1 130 3.83 66
7782-49-2 SELENIUM, TOTAL 054 J P 1 13 0.22 0.92
7440-22-4 SILVER, TOTAL 053 U P 1 2.0 0.04 0.53
7440-23-5 SODIUM, TOTAL 3470 P 1 130 1.95 66
7440-28-0 THALLIUM, TOTAL 041 J P 1 2.0 0.11 0.66
7440-62-2 VANADIUM, TOTAL 61.8 P 1 3.3 0.05 0.53
7440-66-6 ZINC, TOTAL 65.2 N P 1 3.3 0.22 1.3
Comments:
FORM I -IN

TMM 1/4/2011
Katahdin Analytical Services 4000005



1
INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ID: SSMR301D-0-1-11D
Matrix: SOIL SDG Name: SE6996
Percent Solids: 71.0 Lab Sample ID: SE6996-002

Concentration Units : mg/Kgdrywt

ADJUSTED
CAS No.  Analyte Concentration C Q M DF LOQ MDL LOD
7429-90-5 ALUMINUM, TOTAL 14600 P 1 38 0.89 12
7440-36-0 ANTIMONY, TOTAL 052 J N P 1 1.0 0.09 0.63
7440-38-2 ARSENIC, TOTAL 35 P 1 1.0 0.09 0.63
7440-39-3 BARIUM, TOTAL 16.8 P 1 0.63 0.03 0.38
7440-41-7 BERYLLIUM, TOTAL 0.05 J P 1 0.63 0.009 0.063
7440-43-9 CADMIUM, TOTAL 0.09 J P 1 1.2 0.01 0.38
7440-70-2 CALCIUM, TOTAL 210000 P 10 120 22.38 100
7440-47-3 CHROMIUM, TOTAL 4.7 P 1 1.9 0.03 0.50
7440-48-4 COBALT, TOTAL 5.8 P 1 3.8 0.04 0.50
7440-50-8 COPPER, TOTAL 34.7 P 1 3.1 0.20 1.2
7439-89-6 IRON, TOTAL 16600 P 1 12 1.78 10
7439-92-1 LEAD, TOTAL 9.8 P 1 0.63 0.11 0.50
7439-95-4 MAGNESIUM, TOTAL 6930 P 1 12 0.85 10
7439-96-5 MANGANESE, TOTAL 190 P 1 0.63 0.20 0.50
7440-02-0 NICKEL, TOTAL 1.7 ] P 1 5.0 0.06 0.50
7440-09-7 POTASSIUM, TOTAL 1630 P 1 120 3.65 63
7782-49-2 SELENIUM, TOTAL 0.28 J P 1 1.2 0.21 0.88
7440-22-4 SILVER, TOTAL 050 U P 1 1.9 0.03 0.50
7440-23-5 SODIUM, TOTAL 3360 P 1 120 1.86 63
7440-28-0 THALLIUM, TOTAL 0.28 J P 1 19 0.11 0.63
7440-62-2 VANADIUM, TOTAL 64.0 P 1 3.1 0.05 0.50
7440-66-6 ZINC, TOTAL 204 N P 1 31 0.21 1.2
Comments:
FORM I -IN

TMM 1/4/2011
Katahdin Analytical Services 4000006



1
INORGANIC ANALYSIS DATA SHEET

Lab Name: Katahdin Analytical Services Client Field ID: SSMR301EQ-11D
Matrix: WATER SDG Name: SE6996
Percent Solids: 0.00 Lab Sample ID: SE6996-003

Concentration Units : ug/L

ADJUSTED
CAS No.  Analyte Concentration C Q M DF LOQ MDL LOD
7429-90-5 ALUMINUM, TOTAL 100 U P 1 300 14.80 100
7440-36-0 ANTIMONY, TOTAL 19 J P 1 8.0 1.28 5.0
7440-38-2 ARSENIC, TOTAL 50 U P 1 8.0 1.43 5.0
7440-39-3 BARIUM, TOTAL 30 U P 1 5.0 0.23 3.0
7440-41-7 BERYLLIUM, TOTAL 050 U P 1 5.0 0.10 0.50
7440-43-9 CADMIUM, TOTAL 30 U P 1 10 0.05 3.0
7440-70-2 CALCIUM, TOTAL 80 U P 1 100 11.20 80
7440-47-3 CHROMIUM, TOTAL 0.46 J P 1 15 0.36 4.0
7440-48-4 COBALT, TOTAL 40 U P 1 30 0.24 4.0
7440-50-8 COPPER, TOTAL 10 U P 1 25 0.63 10
7439-89-6 IRON, TOTAL 89 J P 1 100 5.42 80
7439-92-1 LEAD, TOTAL 40 U P 1 5.0 1.07 4.0
7439-95-4 MAGNESIUM, TOTAL 80 U P 1 100 7.80 80
7439-96-5 MANGANESE, TOTAL 40 U P 1 5.0 1.06 4.0
7440-02-0 NICKEL, TOTAL 0.63 J P 1 40 0.28 4.0
7440-09-7 POTASSIUM, TOTAL 67.3 J P 1 1000 41.00 500
7782-49-2 SELENIUM, TOTAL 70 U P 1 10 2.36 7.0
7440-22-4 SILVER, TOTAL 40 U P 1 15 0.27 4.0
7440-23-5 SODIUM, TOTAL 356 J P 1 1000 23.72 500
7440-28-0 THALLIUM, TOTAL 50 U P 1 15 1.07 5.0
7440-62-2 VANADIUM, TOTAL 0.30 J P 1 25 0.23 4.0
7440-66-6 ZINC, TOTAL 10 U P 1 25 0.72 10
Comments:
FORM I - IN

TMM 1/4/2011
Katahdin Analytical Services 4000007



Katahdin Analytical Services

Client Sample ID: CT0O172-SSMR301i-0-1-11D

EPLC
Lot—Sample #...: G1J250517-001 Work Order ¥...: MNGEOIAC Matrix.....-...: SOLID
Date Sampled...: 10/20/11 11:30 Date Received..: 10/25/11
Prep Date...... - 11/03/11 Bnalysis Date..: 11/09/11
Prep Batch #...: 1307088 Analysis Time..: 21:31
Dilution Factor: 1
% Moisture.....: 27 Method.........: SW846 6850 DOD Ha
PARAMETER RESULT 1OQ UNITS DL
Perchlorate 0.55 U 6.9 ug/kg 0.36
NOTE (S) :

Results and reporting limits have been adjustec for dry weight.

TMM 1/4/2011
G1J250517 TestAmerica West Sacramento (916) 373 - 5600 11 of 145




Katahdin Analytical Services

Client Sample ID: CT0172-SSMR301D-0-1-11D

HPLC

Lot-Sample #...: GLJ250517-002 Work Order #...: MNGE11AC Matrix.........: SCLID
Date Sampled...: 10/20/11 11:30 Date Received..: 10/25/11

Prep Date......: 11/03/11 Analysis Date..: 11/09/11

Prep Batch #...: 1307088 Analysis Time..: 22:22

Dilution Pactor: 0.96

% Moisture.....: 27 Method.........: SWB46 6850 DOD Ha

PARAMETER RESULT LOQ UNITS DL

Perchlorate 0.52 U 6.6 ug/kg 0.34

NOTE (3)

Results and reporting limits have been adjusted for dry weight.

G1J250517

TMM 1/4/2011

TestAmerica West Sacramento (916) 373 - 5600

12 of 145




Katahdin Analytical Services
Client Sample ID: CTQ172-SSMR301EQ-11D

Dissolved HPLC

Lot-Sample #...: G1J250517-003 Work Order #...: MNGEZ1AA Matrix.........: WATER
Date Sampled...: 10/20/11 13:50 Date Received..: 10/25/11
Prep Date......: 11/03/11 Analysis Date..: 11/10/11
Prep Batch #...: 1307121 Analysis Time..: 00:53
Dilution Factor: 1
Methed.........: SW846 6850_DOD Ha
PARAMETER RESULT LOQ UNITS DL
Perchlorate 0.00025 U 0.00050 mg/L 0.000082

TMM 1/4/2011 |
G1J250517 TestAmerica West Sacramento (916) 373 - 5600 13 of 145




PWA Katahdin ek

Cert. No. EBT604

Certificate of Analysis

I hereby certify that the sample analysis reported have been
performed in accordance with the Standars Methods, Procedures,
and Guidelines published by U.S.Environmental Protection
Agency(EPA) and or by Katahdin Analytical Laboratories Internal
Methods approved by the regulatory agencies. I also certify that the
sampling and analysis activities complied with the requirements set
forth by the PUERTO RICO ENVIRONMENTAL QUALITY
BOARD(EQB), that all chemical analysis were performed following
Good Laboratory Practices, either by or under direct supervision of a
chemist and that the analytical data was reviewed by a Puerto Rico
Licensed Chemist.

Company: CH2MHILL

Client: Tom Roth

Services Work Order: SE6996

Client Project/Site: NAPR PINEROS ISLAND

Date Collected: October 20, 2011

Samples Collected By: A. O’Conor

Samples Analyzed by: Katahdin Analytical Services
600 Technology Way
Scarborough, ME 04074

Date Certified: December 16, 2011

Result: See Attached Reports

ya'cr ﬁ‘.‘é""fa{?‘“’ja

P.O. Box 540, Scarborough, ME 04070 = Tel: (207) 874-2400 < Fax: (207) 775-4029 = 600 Technology Way, Scarborough, ME 04074
www.katahdinlab.com






Appendix C
Quality Control Compliance Documentation




Attachment 1
QC Conformance Results for October 2011 Underwater Investigation
AOC E - Pifieros and Cabeza de Perro Islands, Naval Activity Puerto Rico

Requirement Work'PIan QC Results

Location
Equipment Warm-up. Whites Dual Pro Pl instruments will be 4.4.1, Item 1 | Conducted as required. Documented in the UXOQCS Daily QC
warmed up for a minimum of 5 minutes. Equipment warm-up Report.

will be performed the first time an instrument is turned on for
the day or has been turned off for a sufficient amount of time for
the specific instrument to cool down.

Personnel Test. This test checks the response of instruments to 4.4.1, Item 2 | Conducted as required. Documented in the UXOQCS Daily QC
personnel and their clothing/proximity to the system. On a daily Report.

basis, the instrument coils for those instruments being used that
day will be checked for their response to the personnel
operating the system. The response will be observed in the field
for immediate corrective action. The personnel test will be
conducted at the beginning of the survey operation for each

work day.
Static Background and Static Spike. Static tests are performed 4.4.1, Iltem 3 | Conducted as required. Documented in the UXOQCS Daily QC
by positioning the survey equipment in an area free of metallic Report.

contacts and collecting data for a specific period, while holding
the instrument in a fixed position with nothing near the coils,
and then with a “spike”, a small industry standard object (I1SO),
placed underneath approximately 3 feet of water. The Whites
Dual Pro Pl operator will test the equipment underwater at
approximately 2 feet above the bottom.

10% Re-inspection of Transects: 10 percent of each transect will | 4.4.2, Iltem 1 | Re-inspection exceeded QC requirements. The QC diver re-
be re-inspected by the UXOQCS to confirm that all anomalies inspected 100% of the transects. No QC failures were
were detected. The locations checked will be distributed in a identified.

randomly selected, spatially representative sample across each
transect. Transect lines will remain in place until the QC re-
inspection is completed and approved by the UXOQCS. If
anomalies one foot or less are identified in the re-inspected
area, the transect will fail QC and will be re-investigated by the
UXO divers, following root cause analysis.

QC Seeding: the UXOQCS will place one seed item per transect QC seeding exceeded QC requirements. The QC diver used
per diver as part of the QC process to evaluate the effectiveness two seed items. At each transect, the QC diver placed one at

Page 1 of 7



Attachment 1
QC Conformance Results for October 2011 Underwater Investigation
AOC E - Pifieros and Cabeza de Perro Islands, Naval Activity Puerto Rico

Requirement

Work Plan
Location

QC Results

of the intrusive investigation process.

the beginning, and one about 25 yards from the beginning of
the transect. When a UXO diver found a seed item, the QC
diver took it, swam ahead, and placed it in a new location
along the transect, repeating this procedure until the end of
the transect was reached. The seed items were placed in a
minimum of four locations along each transect: one close to
the beginning, two randomly spaced in the middle, and one
toward the end of the transect. The seed placements were
varied between the left side, right side, and centerline of the
each transect to ensure that the UXO divers were making a
complete search along and to either side of the transect line.
All seed items were found by the UXO divers, and there were
no QC deficiencies.

Confirm that the appropriate technical procedures are
incorporated into the project work plan and review procedures.

Section 4.4.3,
Preparatory
Phase, Item 1

Conducted as required. Work plan received appropriate
reviews and approvals from CH2M HILL Senior Technical
Consultant and Corporate MR QC Manager; from the Navy
Technical Representative, and from USEPA and PREQB.

Confirm that adequate testing is called for to ensure quality
delivery.

Section 4.4.3,
Preparatory
Phase, Item 2

Conducted as required. Work plan received appropriate
reviews and approvals from CH2M HILL Senior Technical
Consultant (STC) and Corporate MR QC Manager; from the
Navy Technical Representative, and from USEPA and PREQB.

Confirm definition of preliminary work required at the work site
and examine the work area to confirm required preliminary work
has been properly completed.

Section 4.4.3,
Preparatory
Phase, Item 3

Conducted as required. A site visit was conducted by the
CH2M HILL STC and Project Manager and the UXO
subcontractor’s Project Manager, SUXOS, and
UXOQCS/UXOSO0 on the day prior to the start of onsite
activities to review work requirements and to ensure that the
site was ready for that start of work.

Confirm availability of required materials and equipment.
Examine materials and equipment to confirm compliance with
approved submittals and procedures. Ensure equipment testing
procedures are in place, with control limits and frequency, for
each piece of equipment.

Section 4.4.3,
Preparatory
Phase, Item 4

Conducted as required. After arriving in Puerto Rico and prior
to mobilizing to the site, the UXO subcontractor’s staff,
overseen by the CH2M HILL PM and STC, inventoried all
materials and supplies tested all equipment, and reviewed
SOPs.
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Attachment 1
QC Conformance Results for October 2011 Underwater Investigation
AOC E - Pifieros and Cabeza de Perro Islands, Naval Activity Puerto Rico

Requirement Work'PIan QC Results

Location
Confirm the qualifications/training of personnel and verify that Section 4.4.3, | Conducted as required. Documentation of personnel
roles/responsibilities are well-defined and communicated. Preparatory | qualifications and training was supplied to CH2M HILL by the

Confirm with the Health and Safety Manager (HSM) that the site-
specific HSP adequately addresses the work operations and that
applicable safety requirements have been incorporated into the
plan.

Phase, Item 5

UXO subcontractor, and verified by the CH2M HILL STC. The
site-specific HSP was reviewed and approved by the CH2M
HILL HSM.

Confirm with the Health and Safety Manager (HSM) that the site-
specific HSP adequately addresses the work operations and that
applicable safety requirements have been incorporated into the
plan.

Section 4.4.3,
Preparatory
Phase, Item 6

Conducted as required. The site-specific HSP was reviewed
and approved by the CH2M HILL MR Safety Officer.

Discuss methods to be employed during the field activities.

Section 4.4.3,
Preparatory
Phase, Item 7

Conducted as required. Work procedures were reviewed with
the CH2M HILL STC, PM, and all field personnel after
mobilization and immediately prior to the start of onsite
activities. Methods were reviewed during daily tailgate
briefings.

Confirm any required permits and other regulatory requirements
are met.

Section 4.4.3,
Preparatory
Phase, Item 8

Conducted as required. Section 7 consultations were
conducted with USFWS and NMFS, and concurrence letters
were received.

Verify that lessons learned during previous similar work have
been incorporated as appropriate into the project procedures to
prevent recurrence of past problems.

Section 4.4.3,
Preparatory
Phase, Item 9

Conducted as required. All personnel applied experience
from previous projects to the work performed on this project.

Project personnel must correct or resolve discrepancies between
existing conditions and the approved plans/procedures
identified by the PM, Corporate MR Safety and QC Officer, and
the team during the preparatory phase. The PM or designee
must verify that unsatisfactory and nonconforming conditions
have been corrected before granting approval to begin work.

Section 4.4.3,
Preparatory
Phase

No discrepancies or unsatisfactory or nonconforming
conditions were identified.

Results of the activity are to be documented in the Preparatory

Section 4.4.3,

The Preparatory Inspection Checklist was not used for

Inspection Checklist (Appendix D, Form 4-1b) specific for the Preparatory documentation; however, all of the required actions under

DFOW and summarized in the weekly QC report. Phase the Preparatory Phase were completed as listed in this
attachment.

The SM will make the field teams aware of expectations Section 4.4.3, | The CH2M HILL STC, who acted as Site Manager, instructed
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Attachment 1
QC Conformance Results for October 2011 Underwater Investigation
AOC E - Pifieros and Cabeza de Perro Islands, Naval Activity Puerto Rico

Requirement Work'PIan QC Results

Location
associated with the field methods established under the Initial Phase, | field personnel on methods and expectations. He observed all
preparatory phase by observing the initial work activities and ltem 1 site activities and provided feedback to the PM and to UXO

interacting with the PM and responsible subcontractors’
supervisors.

subcontractor on a daily basis.

Resolve conflicts. The Senior MR Technical Consultant will guide
the PM and responsible supervisor(s) in resolving conflicts.
Should conflicts arise in establishing the baseline quality for the
DFOW, the responsibility to resolve the conflict falls to the PM.
Should the conflict not be resolved in a manner that satisfies the
project requirements, the Senior MR Technical Consultant must
elevate the conflict to the program level (that is, the Program QC
Manager) and issue a nhon-conformance report. The Senior MR
Technical Consultant may direct a cessation of work activity with
the concurrence of the Program QC Manager should the issue
jeopardize the results of the DFOW or put the project at risk of
non-conformance.

Section 4.4.3,
Initial Phase,
Iltem 2

No conflicts were identified.

Verify with the HSM that the -specific HSP was developed to
ensure that the identified hazard assessments adequately
address field conditions. Confirm that applicable safety
requirements are being implemented during field activities.

Section 4.4.3,
Initial Phase,
Iltem 3

Conducted as required. The HS reviewed and approved the
site-specific HSP.

Upon completion of initial phase activities, the results are to be
documented in the Initial Phase Inspection Checklist and the QC
logbook and summarized in the weekly QC report. Should results
be unsatisfactory, the initial phase will be rescheduled and
performed again.

Section 4.4.3,
Initial Phase

The Initial Phase Inspection Checklist was not used; however,
all of the required actions under the Initial Phase were
completed as listed in this attachment. Weekly QC reports
were not prepared because of the short duration of this field
effort. QC results were documented by the UXO
subcontractor UXOQCS/QC Diver in the daily QC reports.

Inspection of the work activity to ensure work complies with the
contract and work plans.

Section 4.4.3,
Follow-up
Phase, Item 1

Conducted as required. The CH2M HILL STC/SM observed all
work to ensure that the work plan was followed. The
UXOQCS/QC Diver observed all underwater investigation
activities.

Evaluation and confirmation that the quality of work is being
maintained at least at the level established during the initial

Section 4.4.3,
Follow-up

Conducted as required. The CH2M HILL STC/SM observed all
work to ensure that work quality was maintained for the
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Attachment 1
QC Conformance Results for October 2011 Underwater Investigation
AOC E - Pifieros and Cabeza de Perro Islands, Naval Activity Puerto Rico

Requirement

Work Plan
Location

QC Results

phase.

Phase, Item 2

duration of the field effort.

Evaluation and confirmation that required testing is being
performed in accordance with the procedures in this Work Plan
Addendum.

Section 4.4.3,
Follow-up
Phase, Item 3

Conducted as required. Equipment testing and QC seed
results are documented in the daily QC reports.

Confirmation that nonconforming work is being corrected
promptly and in accordance with the direction provided by the
PM, SM, Senior MR Technical Consultant, or Corporate MR
Safety and QC Officer.

Section 4.4.3,
Follow-up
Phase, Item 4

No nonconforming work was identified.

To conduct and document these inspections, the SM is to
generate the Follow-up Phase Inspection Checklist (Appendix D,
Form 4-3b). The follow-up phase inspections will be performed
daily or as otherwise identified in this QCP until the completion
of each DFOW.

Section 4.4.3,
Follow-up
Phase

The Follow-up Phase Inspection Checklist was not used;
however, all of the required actions under the Follow-up
Phase were completed as listed in this attachment.

The SM is responsible for onsite monitoring of the practices and
operations taking place and verifying continued compliance with
the specifications and requirements of the contract, project, and
approved project plans and procedures.

Section 4.4.3,
Follow-up
Phase

Conducted as required. The CH2M HILL STC/SM observed all
work to ensure compliance with the work plan.

The SM is also responsible for verifying that a daily health and
safety inspection is performed and documented, as prescribed in
the HSP. Discrepancies between site practices and approved
plans and procedures are to be resolved and corrective actions
for unsatisfactory and nonconforming conditions or practices are
to be verified by the SM or a designee before granting approval
to continue work. Follow-up phase inspection results are to be
documented in the QC loghook and summarized in the weekly
QC report.

Section 4.4.3,
Follow-up
Phase

Conducted as required. The CH2M HILL STC/SM verified
compliance with the HSP. No discrepancies were identified.
Weekly QC reports were not prepared because of the short
duration of this field effort. QC results were documented by
the UXO subcontractor UXOQCS/QC Diver in the daily QC
reports.

Additional audits performed on the same DFOW may be
required at the discretion of the Program QC Officer, Senior MR
Technical Consultant, Corporate MR Safety and QC Officer, HSM,
or the PM. Additional preparatory and initial audits are generally
warranted under any of the following conditions: unsatisfactory
work, changes in key personnel, resumption of work after a

Section 4.4.3,
Additional
Audits

No additional audits were performed by CH2M HILL. NAVFAC
conducted a third-party QA audit of field activities and did
not identify any non-conformance or other issues.
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Attachment 1
QC Conformance Results for October 2011 Underwater Investigation
AOC E - Pifieros and Cabeza de Perro Islands, Naval Activity Puerto Rico

Requirement

Work Plan
Location

QC Results

substantial period of inactivity (for example, 2 weeks or more),
or changes to the project scope of work/specifications.

Upon conclusion of the DFOW and prior to closeout, the Final
Acceptance Inspection, a documentation review exercise, must
be performed to verify that project requirements relevant to the
work are satisfied. Outstanding and nonconforming items are to
be documented on the Final Inspection Checklist (Appendix D).
Resolution of each item must be noted on the checklist.
Contractor acceptance and closeout of each definable work
feature is a prerequisite to project closeout.

Section 4.4.3,
Final
Acceptance
Audit

The Final Acceptance Inspection form was not used; however,
all of the required actions were completed as listed in this
attachment.

The Corporate MR Safety and QC Officer is responsible for
verifying compliance with this QCP through audits and
surveillance. The PM or a designee is to inspect/audit the quality
of work being performed for the DFOW. The PM or a designee is
to verify that procedures conform to applicable specifications

stated in this Work Plan Addendum or other applicable guidance.

Identified deficiencies are to be communicated to the
responsible individual and documented in the QC logbook and
weekly QC report. Corrective actions are to be verified by the
Corporate MR Safety & QC Officer and recorded in the weekly
QC report.

Section 4.4.4,
Audit
Procedures

The Corporate MR Safety and QC Officer verified compliance
through routine communication with the PM and the
STC/SM. The STC/SM was the PM’s designee for work
surveillance, and the STC/SM verified through onsite
surveillance that work plan requirements for the field
investigation were met. No deficiencies were identified.

The specific QC audit procedures for the DFOWs, including the
phase during which it is performed, the frequency of
performance, the pass/fail criteria, and actions to take if failure
occurs, are presented in Table 4-3.

Section 4.4.4,
Audit
Procedures

Refer to Attachment 2.

The Inspection Schedule and Tracking Form is to be used by the
Corporate MR Safety and QC Officer for planning, scheduling,
and tracking the progress of audits for this project. The
information on the form is to be kept up to date and reviewed
by the Corporate MR Safety and QC Officer for planning
purposes. Audit activities and corrective actions are to be docu-
mented by the Corporate MR Safety and QC Officer in

Section 4.4.4,
Audit
Procedures

The Inspection Schedule and Tracking Form was not used;
however, all of the required actions were completed as listed
in this attachment. No audits or corrective actions were
performed by the Corporate MR Safety and QC Officer.
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Attachment 1
QC Conformance Results for October 2011 Underwater Investigation
AOC E - Pifieros and Cabeza de Perro Islands, Naval Activity Puerto Rico

Requirement

Work Plan
Location

QC Results

accordance with this chapter. Audit records are to be maintained
as part of the project QC file.

The SM will establish and maintain an onsite project file in
accordance with the CH2M HILL corporate quality manual for
document control. The onsite files will be maintained in the
project field office or designated field vehicle.

Section 4.4.6,
Onsite
Project Files

The STC/SM maintained project files onsite.

The CH2M HILL MRSIMS, which consists of a mobile field data
collection device used to collect form-based information of MEC
and DGM operations and a centralized desktop interface and
database, will be the repository for most of the information
collected by the field team (e.g., daily reports).

Section 4.4.6,
Onsite
Project Files

MRSIMS was not used for this field investigation due to
logistical issues associated with using handheld electronic
devices in a marine environment.

The SM is responsible for preparing and submitting the weekly
QC report to the Program QC Officer for the project file and
providing concurrent courtesy copies to the PM. The weekly QC
report, with attachments, is to be submitted to the Program QC
Officer on the first workday following the dates covered by the
report.

Section 4.4.6,
Weekly QC
Report

Weekly QC reports were not prepared because of the short
duration of this field effort. QC results were documented by
the UXO subcontractor UXOQCS/QC Diver in the daily QC
reports.
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Attachment 2

Definable Features of Work Auditing Procedures Results for October 2011 Underwater Investigation
AOC E - Pifieros and Cabeza de Perro Islands, Naval Activity Puerto Rico

Definable Feature of Work with QC Freq. of

Auditable Function Responsible Person(s)! | Audit Procedure? Phase® | Audit Pass/Fail Criteria Result

Planning

Geographical Information System Project GIS Manager Verify GIS system has been set up and is ready for site data. PP (0] GIS system has been set up and is ready for site data. Passed. GIS was established and ready for site data.

(GIS) Setup

(Pre-mobilization Activities)

Document management and control Project Manager Verify appropriate measures are in place to manage and PP O Appropriate measures are in place to manage and control Passed. Project SharePoint server was setup and appropriate access rights

(Pre-mobilization Activities) control project documents. project documents. granted for document management and storage.

Data Management Project Manager Verify appropriate measures are in place to manage and PP O Appropriate measures are in place to manage and control Passed. Project SharePoint server was setup and appropriate access rights

(Pre-mobilization Activities) control project data. project data. granted for site data management and storage.

Subcontracting Project Manager, Site Verify subcontractor qualifications, training, and licenses. PP/IP O Subcontractors’ qualifications, training, and licenses are up Passed. Subcontractor qualifications and training were verified by the CH2M

(Pre-mobilization Activities) Manager to date and acceptable. HILL Senior Technical Consultant (STC)/Site Manager (SM).

Technical and Operational Project Manager Verify technical and operational approaches have been PP/IP O Technical and operational approaches have been agreed on | Passed. Work plan approval received from CH2M HILL project team,

approach agreed on by the project team. by project team and incorporated into the Work Plans. NAVFAC, USEPA, and PREQB.

(Technical Project Planning)

Work Plan Addendum and Project Manager Verify Work Plan Addendum and ESS Amendment have been | PP/IP O Work Plan and ESS Amendment has been approved Passed. Final safety approval of the ESS by DDESB was received.

Explosives Safety Submission (ESS) prepared and approved.

Amendment preparation and

approval

Field Operations

Site preparation Project Manager Verify local agencies are coordinated. PP/IP (0] Local agencies are coordinated. Passed. Local U.S. Coast Guard station was notified of activities and

(Mobilization) explosives transport.

Site preparation Project Manager Verify equipment has been inspected and tested. PP/IP E Equipment passes inspection and testing. Passed. All equipment was tested upon arrival at marina staging area.

(Mobilization)

Site preparation Project Manager Verify communications and other logistical support PP/IP O Communications and other logistical support are Passed. Underwater communication devices were tested. Marine radio

(Mobilization) requirements are coordinated. coordinated. channels were verified and radios were tested with boat captain.

Site preparation Project Manager Verify emergency services have been coordinated. PP/IP (0] Emergency services are coordinated. Passed. Local U.S. Coast Guard station was notified of activities and hospital

(Mobilization) transportation logistics and routes were verified by the UXOSO.

Site preparation MR Safety & QC Officer, Verify site-specific training is performed and acknowledged. PP/IP (@] Site-specific training is performed and acknowledged Passed. Site-specific training was held at the marina staging area and a site

(Mobilization) Project Manager visit was conducted the day prior to work being conducted onsite.

Site preparation MR Safety & QC Officer, Hold pre-mobilization meeting and Operations Readiness PP/IP (0] Project plans are reviewed and acknowledged by team Passed. ORR was held with the project team the week prior to mobilization to

(Mobilization) Project Manager Review (ORR) with the project team. members. the site.

Site Preparation SM/SUXOS Verify environmental controls are correct and functional. IP/FP O Environmental controls are correct and functional. Passed. CH2M HILL biologist inspected the work areas and trained site

(MEC Intrusive Investigation) personnel in mitigation measures in compliance with the Biological
Assessment and USFWS requirements.

Site Preparation SM/SUXOS Verify area/boundary. PP/IP O Area/boundary is marked. Passed. The corners of each underwater investigation area were located using

(MEC Intrusive Investigation) GPS and marked with ropes and buoys prior to the start of work at each area.

Site Preparation SM/SUXOS Verify equipment testing is performed per Section 4 of Work IP/FP O/D Equipment passes daily function test in equipment check Passed. Daily checks were performed as required in the work plan.

(MEC Intrusive Investigation) Plan Amendment. No.2 area.

Site Preparation SM/SUXOS, MR Safety & | Verify work methods are conducted IAW Section 4 of the IP/FP D Work methods are being performed IAW the Work Plan and | Passed. STC/SM and SUXOS conducted surveillance of all activities to ensure

(MEC Intrusive Investigation)

QC Officer

Work Plan and Health and Safety Plan (Work Plan Appendix
B).
Survey/Sweeps

Scrap Inspection Operations

SOPs.

they were performed in accordance with the work plan and HSP.
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Attachment 2

Definable Features of Work Auditing Procedures Results for October 2011 Underwater Investigation
AOC E - Pifieros and Cabeza de Perro Islands, Naval Activity Puerto Rico

Definable Feature of Work with QC Freq. of
Auditable Function Responsible Person(s)! | Audit Procedure? Phase® | Audit Pass/Fail Criteria Result
Detect and Dig Techniques Project Manager, Verify detect and dig methods conducted IAW Section 4 of the | |p/Fp o/D Survey conducted IAW Section 4 of the Work Plan and Passed. UXOQCS/QC Diver conducted surveillance of all activities and
(MEC Intrusive Investigation) UXOQCS Work Plan and SOPs: SOPs: STC/SM verified that intrusive investigation activities were conducted in
Vallon MW 1630 Metal Detection Surveys accordance with the work plan and SOPs.
Demobilization Project Manager Verify beach-based facilities support infrastructures are FP (0] Facilities-support infrastructures are dismantled and shipped | Passed. Site was left in original condition.
dismantled and shipped to appropriate location and area is to appropriate location and site is returned to original
returned to original condition. condition.
Final Project Reports and Closeout
Final Report Project Manager Verify Final Report has been approved. P (0] Final Report has been approved. Approval of the final report is in progress.
Archiving GIS Manager Verify data back-up systems are in place. IP (0] Data back-up systems are in place Archiving of GIS data is a future activity.
Project Closeout Project Manager Verify purchase orders have been closed out. 1P (0] Purchase orders have been closed out All purchase orders for this field investigation have been closed out.
Project Closeout Project Manager Verify invoices completed and approved. P (0] Invoices completed and approved All invoices for this field investigation have been completed and approved.

Notes:

IAW = in accordance with

QC Phase Frequency
PP = Preparatory Phase O =0nce
IP = Initial Phase D = Daily
FP = Follow-up Phase W = Weekly

E = Each occurrence

! The responsible person (if other than the MR Safety & QC Officer) is the individual with whom the MR Safety & QC Officer will coordinate with to ensure compliance with requirements and to verify that any necessary follow-up actions are taken.
2 Where appropriate, a reference has been included referring the reader to a more detailed description of the procedures being audited.
% Documentation to be in accordance with the three-phase control process as outlined in the Quality Control Plan
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Quality Control Reports




USA Environmental, Inc. PINEROS ISLAND
NAVAL ACTIVITY PUERTO RICO
.

CHECKLIST FOR DAILY INSTRUMENT QC CHECKS

Project Name: Underwater MEC
Intrusive Clearance

Project Location/MRS: UW Area 3
Client POC: CHZMHILL
Equipment Source: Whites All Metals

Detector; Surf P.1.

Equipment Serial Numbers: Dualfield:0198-0323-012

Pro:8018-3021-019

Reviewer's Name and Title: UXOQCS Russell Kelly

Date of Review: Qctober 12, 2011

1) Both detectors passed the daily QC checks at the beginning and end of the day.

2} The QC process included placing one 1SO seed at the beginning and end of each transect. Also,
ISO seeds were placed randomly at four (4) locations along each transect.

3) The QC diver was physically in the water and observed 100% of all diving operations. QC diver
ensured that after an anomaly was removed, the site of the anomaly was re-inspected to ensure

the absence of any metal debris.
;f) }\{: j
JC 1271

4) Al QC ISO seeds were detected and recovered.

SOP 6: Underwater QC and Detector Checks mn
March 2011



USA Environmental, Inc. PINEROS ISLAND
NAVAL ACTIVITY PUERTO RiCO

CHECKLIST FOR DAILY INSTRUMENT QC CHECKS

Project Name:

Project Location/MRS:
Client POC:

Equipment Source:

Equipment Serial Numbers:

Reviewer's Name and Title:

Date of Review:

Underwater MEC
Intrusive Clearance

UW Area 3

CH2MHILL

Whites All Metais
Detector; Surf P.1.

Dualfield:0196-0323-012

Pro:8018-3021-019

UXOQCS Russell Kelly

October 13, 2011

1) Both detectors passed the daily QC checks at the beginning and end of the day.

2} The QC process included placing one ISO seed at the beginning and end of each transect. Also,
ISO seeds were placed randomly at four (4) locations along each transect.

3) The QC diver was physically in the water and observed 100% of all diving operations. QC diver
ensured that after an anomaly was removed, the site of the anomaly was re-inspected to ensure
the absence of any metal debris.

4) Al QC I1SO seeds were detected and recovered.

SOP 8: Underwater QC and Detector Checks k1Al
March 2011



USA Environmental, Inc. PINEROS ISLAND

CHECKLIST FOR DAILY INSTRUMENT QC CHECKS

Project Name:

Project Location/MRS:
Client POC:

Equipment Source:

Equipment Serial Numbers:

Reviewer's Name and Title:

Date of Review:

Underwater MEC
Intrusive Clearance

UW Area 3

CH2MHILL

Whites Ail Metals
Detector; Surf P.1.

Dualfield:0196-0323-012

Pro:8018-3021-018

UXOQCS Russell Kelly

October 14, 2011

1) Both detectors passed the daily QC checks at the beginning and end of the day.

2) The QC process included placing one 1SO seed at the beginning and end of each transect. Also,

ISO seeds were placed randomly at four (4) locations along each transect.

3) The QC diver was physically in the water and observed 100% of all diving operations. QC diver
ensured that after an anomaly was removed, the site of the anomaly was re-inspected to ensure

the absence of any metal debris.

4) Al QC ISO seeds were detected and recovered.

SOP 6: Underwater QC and Detector Checks
March 2011

1



USA Environmental, Inc. PINEROS ISLAND
NavVAL ACTIVITY PUERTO RICO

CHECKLIST FOR DAILY INSTRUMENT QC CHECKS

Project Name: Underwater MEC
Intrusive Clearance

Project Location/MRS: UW Area 2

Client POC; CHZMHILL

Equipment Source: Whites All Metals
Detector; Surf P.1.

Equipment Serial Numbers: Dualfield:0196-0323-012

Pro:8018-3021-019

Reviewer's Name and Title: UXOQCS Russell Kelly

Date of Review: October 14, 2011

1) Both detectors passed the daily QC checks at the beginning and end of the day.

2} The QC process included placing one ISO seed at the beginning and end of each transect. Also,
I1SO seeds were placed randomly at four (4) iocations along each transect.

3) The QC diver was physically in the water and observed 100% of ali diving operations. QC diver
ensured that after an anomaly was removed, the site of the anomaly was re-inspected to ensure

the absence of any metal debris.
L e,
¢
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4} Al QC IS0 seeds were detected and recovered.

SOP 8: Underwater QC and Detector Checks 111
March 2011



USA Environmental, Inc. PINEROS ISLAND
NAVAL ACTIVITY PUERTO RICO
e e e e e e ]

CHECKLIST FOR DAILY INSTRUMENT QC CHECKS

Project Name: Underwater MEC
Intrusive Clearance
Project Location/MRS; UW Area 2
Client POC: CH2MHILL
Equipment Source: Whites All Metals

Detector; Surf P.1.

Equipment Serial Numbers: Dualfield:0196-0323-012

Pro:8018-3021-019

Reviewer's Name and Title: UXOQCS Russell Kelly

Date of Review: October 15, 2011

1) Both detectors passed the daily QC checks at the beginning and end of the day.

2} The QC process included placing one I1SO seed at the beginning and end of each transect. Also,
ISO seeds were placed randomly at four (4) locations along each transect.

3) The QC diver was physically in the water and observed 100% of all diving operations. QC diver
ensured that after an anomaly was removed, the site of the anomaly was re-inspected to ensure
the absence of any metal debris.

4} Al QC ISO seeds were detected and recovered.

S0P 6: Underwater QC and Detector Checks 1M1
March 2011



USA Environmental, Inc. PINEROS ISLAND
NAVAL AcTiviTY PUERTO RICO

CHECKLIST FOR DAILY INSTRUMENT QC CHECKS

Project Name: Underwater MEC
Intrusive Clearance
Project Location/MRS: UW Area 1
Client POC: CH2ZMHILL
Equipment Source: Whites All Metals

Detector; Surf P.1.

Equipment Serial Numbers: Dualfield:0196-0323-012

Pro:8018-3021-019

Reviewer's Name and Title: UXOQCS Russell Kelly

Date of Review: October 17, 2011

1) Both detectors passed the daily QC checks at the beginning and end of the day.

2) The QC process included placing one ISQO seed at the beginning and end of each transect. Also,
ISO seeds were placed randomly at four (4) locations along each transect.

3} The QC diver was physically in the water and observed 100% of all diving operations. QC diver
ensured that after an anomaly was removed, the site of the anomaly was re-inspected to ensure
the absence of any metal debnis.

4) Al QC IS0 seeds were detected and recovered.

R
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SOP 6: Underwater QC and Detector Checks 11
March 2011




USA Environmental, Inc. PINEROS ISLAND
NAVAL ACTIVITY PUERTO RICO

CHECKLIST FOR DAILY INSTRUMENT QC CHECKS

Project Name: Underwater MEC
Intrusive Clearance
Project Location/MRS: UW Area 1
Ciient POC: CH2MHILL
Equipment Source: Whites All Metals

Detector; Surf P.1.

_Equipment Serial Numbers: Dualfield:0196-0323-012

Pro:8018-3021-019

Reviewer's Name and Title: UXOQCS Russell Kelly

Date of Review: October 18, 2011

1) Both detectors passed the daily QC checks at the beginning and end of the day.

2) The QC process included placing one I1SO seed at the beginning and end of each transect. Also,
iSO seeds were placed randomly at four (4) locations along each transect.

3) The QC diver was physically in the water and observed 100% of all diving operations. QC diver
ensured that after an anomaly was removed, the site of the anomaly was re-inspected to ensure
the absence of any metal debris.

4) All QC IS0 seeds were detected and recovered.

R 100
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SOP 6:; Underwater QC and Detector Checks 1M
March 2011
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