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EXECUTIVE SUMMARY

The U.S. Navy established a significant presence in the Unalaska-Dutch Harbor area during the
World War 1l era, from approximately 1940 through 1944. Construction of military facilities
began in July of 1940 and continued through 1944. A Naval Section Base, the Naval Air Station
(NAS), and Fort Mears, all located in the Dutch Harbor area, were commissioned in 1941. The
Japanese bombed the military facilities at Dutch Harbor on June 3 and 4, 1942. After the
Japanese attacked in June 1942, the rate of construction increased and on January 1, 1943, the
Dutch Harbor Naval Operating Base (NOB) was commissioned. As part of the defensive
operations, the military maintained several coastal defense artillery (CDA) guns, anti-aircraft
artillery (AAA) guns, and air defense squadrons. The military performed target practice at a
minimum of one in-water range and handled ordnance over water at several locations in the
Dutch Harbor and Chernofski Harbor areas. As World War 1l ended, all military activity
decreased at Dutch Harbor, and the NOB was decommissioned in 1947.

The Naval Defensive Sea Area (NDSA) at Unalaska Island was established on March 22, 1941
by Executive Order 8680. The NDSA at Unalaska Island includes the territorial waters between
the extreme high-water marks and the 3-mile marine boundaries.

Previous environmental and ordnance investigations conducted in similar water bodies have
identified the potential for waters of NDSAs to be contaminated with munitions and explosives
of concern (MEC). Activities that may have resulted in MEC contamination included the
following:

) Ordnance fired over water from CDA and AAA gun batteries during target
training and gun function testing that did not detonate as intended

o Ordnance lost into the water during transfer from transport ships to the shore,
either at various fixed docks or possibly at anchorages situated in the harbor away
from shore installations

o Discarded military munitions (DMM) deliberately disposed of into the marine
environment at the conclusion of hostilities

) In the case of Dutch Harbor, ordnance deliberately dropped by the Empire of
Japan on U.S. forces during two consecutive days in June 1942

Because there is a potential for MEC in the NDSA at Unalaska Island, the Navy is addressing the
potential explosives safety, health, and environmental issues per the Navy’s Munitions Response
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Program. The Navy conducted a preliminary assessment of this NDSA in 2013. The
preliminary assessment report recommended that the Navy perform a site inspection within the
in-water areas that have a greater potential to contain MEC based on historical activities, where
the water depth is less than 20 fathoms (120 feet).

This report summarizes the Sl field work performed at the NDSA at Unalaska Island in May and
June 2015.

The survey team had no stand-down days resulting from poor weather and was able to survey
during each of the 14 work days. The survey vessel traveled to Chernofski harbor during the
night on May 29, 2015 and returned to Dutch Harbor areas the night of June 2, 2015, thereby
leaving the days available for survey work. An 80-foot vessel and 15-foot skiff were used to
perform geophysical surveys. Of the 14 planned survey areas, wide-area assessment surveying
was performed at all or a majority of 12 of these areas. Actual survey coverage according to
recorded data is 2,150 acres. It was understood during the planning stage that the survey team
may not be able to complete surveys in all areas within the allotted 14 days, but that the team
would accomplish as much surveying as possible within that time frame.

No wide-area assessment (WAA) survey was conducted at these two survey areas: anti-aircraft
training center (AATC) on Amaknak Island and Summer Bay Dock. The largest size of
ammunition used at the AATC was 40-mm anti-aircraft rounds. The two smaller test shapes, the
mock .50-calber round and 25-pound mortar shell, were not observed during QA/QC testing
using the sidescan sonar, as described in Section 3.5. Therefore, WAA surveying would not
have been helpful in the AATC area because of the expected size of munitions used. The crew
on Blackfoot attempted to survey Summer Bay Dock area using the interferometric sidescan
sonar; however, the kelp was very thick across the bay and surveying in this area was not
possible.

A total of 1,672 targets were identified during the WAA survey. Appendix C includes a list,
including related characteristics, of each target identified during the WAA survey for each
survey area. Targets identified using the sidescan sonar were initially classified as objects such
as debris, fish trap, piling, unknown, etc. during target characterization. Approximately 39
percent (6460f 1,672) of the targets were classified as “unknown,” *“box” (possible ammunition
crate), or “cylinder” (possible bomb). Generally, if a target was initially classified as a likely
inert item (debris, fish trap, piling, etc.) in the field, it was not selected as a target for
reacquisition and verification (RV) surveying. Most targets selected for reacquisition in the field
were initially classified as “unknown,” “box,” or “cylinder.”
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The survey team performed RV surveying at 10 areas, and reacquired 109 targets (102 discrete
targets plus 7 target lines). A target line is the general survey path of the ROV taken in an area
of interest, particularly along the seafloor adjacent to a current or former dock face where MEC
items may have been dropped in the water. Table 4-4 lists the characteristics of each reacquired
target, and the following sections provide more detail on the results of surveying within each
individual survey area. The geophysical subcontractor’s report is included as Appendix D in this
Sl report.

Table 4-5 summarizes the percent of targets initially classified as “unknown,” “box,” or
“cylinder” that were reacquired as part of the RV survey. Of the 102 targets reacquired (not
including the target lines), 92 were initially classified as “unknown,” “box,” or “cylinder” as
summarized for each survey area in Table 4-5. Therefore, 15% of the 646 targets that were
initially classified as “unknown,” “box,” or “cylinder” were reacquired, reducing the number of
targets initially classified as “unknown,” “box,” or “cylinder” to 554. Of those 554 targets, 136
met the size criterion (smaller than 5 feet in all directions). The size criterion is based on the
approximate maximum size of expected MEC items; many inert items, such as pilings and other
debris exceeded the size criterion and were less likely to be MEC. Targets of interest that were
slightly larger than this criterion were still reacquired, however.

An interactive map is included on a DVD (Appendix E) that shows planned survey areas, areas
surveyed, sidescan sonar results, target locations with links to target characteristics, reacquired
target locations, and target lines. Reacquired targets and target lines are linked to videos taken
with the remotely operated vehicle.

MEC items were found or suspected at three survey areas: Eider Point, Dutch Harbor Dock, and
Mutton Cove Docks. At Eider Point, two MEC items were observed on the shoreline of Eider
Point during an inspection of the intertidal area along the beach. The Navy led the effort to have
these MEC items removed in late June 2015. By the beginning of July 2015, explosive ordnance
disposal team had removed the two identified MEC items plus two additional MEC items found
during a more thorough inspection of the area. At Dutch Harbor Dock survey area, one possible
MEC item (possible bomb or tank) was identified and is located at a depth of less than 20 feet
near the southeast end of the airport runway and approximately 125 feet from shore. At the
Mutton Cove Docks survey area, two targets were identified as possible MEC items. One was
classified as a possible bomb or tank. The other possible MEC item was classified as a possible
bomb.
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Based on the results of the 2015 Sl surveys at the NDSA at Unalaska Island, no further action is
recommended at the following survey area:

. Docks in the lliuliuk Harbor Area (West)

Further RV surveying or an electromagnetic survey is recommended at the following 10 areas to
reacquire and verify targets identified during the WAA survey phase:

. Army Dock in Captains Bay

Seafloor near Dutch Harbor Landfill
Additional Docks near Dutch Harbor Spit
Docks in the Iliuliuk Harbor Area (East)
Hog Island Dock

Summer Bay Dock

Fuel Oil Dock

AATC on Amaknak Island

Former Barge Docks at Otter Point
Eastern Half of Chernofski Harbor

A remedial investigation is recommended for the three areas where possible MEC was identified:

° Eider Point
. Dutch Harbor Dock
. Mutton Cove Docks

The estimated cost to perform the remedial investigation and additional RV surveying is
approximately $925,000.
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ABBREVIATIONS AND ACRONYMS

AAA anti-aircraft artillery

AATC anti-aircraft training center

AMTB antimotor-torpedo boat

CDA coastal defense artillery

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CHIRP compressed high-intensity radar pulse
cm centimeter

Coast Guard U.S. Coast Guard

DMM discarded military munitions

GIS geographic information system

GPS Global Positioning System

Gravity Gravity Environmental Consulting, LLC
hp horsepower

Hz hertz

kg kilogram

kHz kilohertz

km kilometer

kw kilowatt

MC munitions constituent

MEC munitions and explosives of concern
MHz megahertz

Mk Mark

mm millimeter

MRP Munitions Response Program

MV motor vessel

N/A not applicable

NARA National Archives and Records Administration
NAF Naval Air Facility

NAS Naval Air Station

NAVFAC Naval Facilities Engineering Command
Navy U.S. Navy

NDSA Naval Defensive Sea Area

NIRIS Navy Installation Restoration Information Solution
NOB Naval Operating Base

nT nanotesla

PA preliminary assessment
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ABBREVIATIONS AND ACRONYMS (Continued)

QA quality assurance

QC quality control

RDX cyclotrimethylene trinitramine
ROV remotely operated vehicle

RV reacquisition and verification
Sl site inspection

URS URS Group, Inc.

UXxo unexploded ordnance

WAA wide-area assessment

WGS84 World Geodetic System 1984
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1.0 INTRODUCTION

The U.S. Navy established a significant presence in the Unalaska-Dutch Harbor area during the
World War 1l era, from approximately 1940 through 1944. Figure 1-1 shows the location of
Unalaska Island in relation to Alaska and the Aleutian Island chain. Prior to World War 11, the
Navy established a communications facility (in 1911) and weather station (in 1939) in the Dutch
Harbor area. Construction of military facilities began in July of 1940 and continued through
1944. A Naval Section Base, the Naval Air Station (NAS), and Fort Mears, all located in the
Dutch Harbor area, were commissioned in 1941. The Japanese bombed the military facilities at
Dutch Harbor on June 3 and 4, 1942. After the Japanese attacked in June 1942, the rate of
construction increased and on January 1, 1943, the Dutch Harbor Naval Operating Base (NOB)
was commissioned. As part of the defensive operations, the military maintained several coastal
defense artillery (CDA) guns, anti-aircraft artillery (AAA) guns, and air defense squadrons. The
military performed target practice at a minimum of one in-water range and handled ordnance
over water at several locations in the Dutch Harbor and Chernofski Harbor areas. As World War
I ended, all military activity decreased at Dutch Harbor, and the NOB was decommissioned in
1947.

The Naval Defensive Sea Area (NDSA) at Unalaska Island was established on March 22, 1941
by Executive Order 8680. A NDSA is a water area set aside by executive order of the President
of the United States because of its strategic nature, or for purposes of defense. The NDSA at
Unalaska Island includes the territorial waters between the extreme high-water marks and the 3-
mile marine boundaries. The extent of the NDSA at Unalaska Island is shown on Figure 1-2.

Previous environmental and ordnance investigations conducted in similar water bodies have
identified the potential for waters of NDSAs to be contaminated with munitions and explosives
of concern (MEC). Activities that may have resulted in MEC contamination in the NDSA
surrounding Unalaska Island include the following:

o Ordnance fired over water from CDA and AAA gun batteries during target
training and gun function testing that did not detonate as intended

. Ordnance lost into the water during transfer from transport ships to the shore,
either at various fixed docks or possibly at anchorages situated in the harbor away
from shore installations

. Discarded military munitions (DMM) deliberately disposed of into the marine
environment at the conclusion of hostilities

J\DCS\Projects\Legacy URS\N\Navy AE\AE-2009\DO 80 - xx48 14 Unalaska & Kodiak SI & Kiska EECA\09 Reports & Deliverables\R-3
Deliverables\Final SI Report - Unalaska\Working Final SI Report Unalaska 7-28-16.docx



FINAL SI REPORT Section 1.0

NAVAL DEFENSIVE SEA AREA, UNALASKA ISLAND, AK Revision No.: 0
Naval Facilities Engineering Command Northwest Date: 7/28/16
Contract No. N44255-09-D-4001 Page 1-2

Delivery Order 0080

. In the case of Dutch Harbor, ordnance deliberately dropped by the Empire of
Japan on U.S. forces during two consecutive days in June 1942

The Navy’s Munitions Response Program (MRP) was established because the National Defense
Authorization Act of 2000 required the U.S. Department of Defense to establish a program that
addresses the potential explosives safety, health, and environmental issues caused by MEC and
munitions constituents (MCs) used or released at sites during past operations and activities.
Because there is a potential for MEC in the NDSA at Unalaska Island, the Navy conducted a
preliminary assessment (PA) of this NDSA (U.S. Navy 2013).

At the conclusion of the PA report, it was recommended that the Navy perform a site inspection
(SI) within the in-water areas that have a greater potential to contain MEC, as defined in the PA,
where the water depth is less than 20 fathoms (120 feet).

The Navy prepared a site-specific work plan (U.S. Navy 2014) for conducting the Sl to locate
MEC in specific in-water areas within the NDSA surrounding Unalaska. Details of the Sl
surveying, including methods, equipment, and data collection, were specified in the work plan.

URS Group, Inc. (URS) provided the Navy with the related services for this SI under Delivery
Order 80 of contract N44255-09-D-4001. Gravity Environmental Consulting, LLC (Gravity)
was subcontracted to provide a geophysical survey team. Gravity also subcontracted the marine
vessel services. Motor vessel (MV) Island C and its crew provided vessel services for the survey
crew on this project.

1.1 PURPOSE

The purpose of the Sl survey within the NDSA surrounding Unalaska Island was to conduct a
detector-aided field investigation with visual verification of selected targets of specific in-water
areas to obtain empirical evidence that MEC is present on the seafloor.

The purpose of this Sl report is to document the findings of the Sl surveys, present a refined
conceptual site model, report the results of the initial munitions hazard screening process, and
recommend further actions based on the Sl results and evaluation.

1.2 PROJECT SCOPE AND OBJECTIVES

The scope of the SI was to investigate the presence of MEC on the seafloor within the Unalaska
NDSA. Areas having a greater potential to contain MEC, as defined in the PA, include the 14
survey areas identified and described in Section 2.6.
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This S1 was not intended as a full-scale study of the nature and extent of explosives hazards. The
National Oil and Hazardous Substances Contingency Plan identifies the Sl as the on-site
investigation to determine whether there is a release or potential release and the nature of the
associated threats.

The objective of the Sl is to provide conclusions and recommendations for further action or no
additional action by providing supporting rationale based on the PA and SI findings.

This Sl report presents the following information in the subsequent sections:

o Section 2, Review of Existing Information: To familiarize the reader about the
site background information, this section summarizes previously reported
information presented in the related PA report and SI work plan.

o Section 3, Site Inspection Survey Design and Methods: This section describes
how the surveys were conducted with specific equipment, including data
acquisition and processing.

. Section 4, Results of Site Inspection Survey: This section presents the areas that
were surveyed and detailed information for each target identified and reacquired
during the wide-area assessment (WAA) and reacquisition/verification phases of
the surveys.

. Section 5, Conceptual Site Model: An updated conceptual site model, including
exposure and migration pathways, and potential or existing MEC risks and
hazards are presented.

o Section 6, Conclusion and Recommendations: This section contains a brief
conclusion of the Sl findings and recommendations for further actions, if
applicable.

o Section 7, References
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2.0 REVIEW OF EXISTING INFORMATION

Information regarding Unalaska Island and the military presence and operations on the island
was researched during the PA phase of this project. Material presented in this section
summarizes information presented in Preliminary Assessment Report for Naval Defensive Sea
Area Unalaska Island, Alaska (U.S. Navy 2013) and Site Inspection Work Plan for Naval
Defensive Sea Area Unalaska Island, Alaska (U.S. Navy 2014).

21 SITE LOCATION AND SETTING

Unalaska Island, located approximately 825 miles southwest from Anchorage, is the second-
largest island of the Fox Island group of the Aleutian Islands. The Fox Islands are the closest of
the Aleutian Islands to mainland North America. The larger of the Fox Islands from west to east
are Umnak, Unalaska, Akutan, Akun, Unimak, and Sanak. Unalaska Island is approximately 79
miles (127 km) long and 35 miles (56 km) wide. It is located at 53° 38’ north latitude, 167° 00’
west longitude. The island has an area of approximately 1,051 square miles (2,720 square km).
The coastline of Unalaska Island is markedly different in appearance than other major Aleutian
Islands, with innumerable inlets and peninsulas. Figure 1-1 shows the location of Unalaska
Island and the relative position of the remaining Fox Islands.

Unalaska Island is situated at a convergent boundary between two tectonic plates that make up
the Earth’s crust. The more southern or Pacific Plate is being subducted under the more northern
North American plate. This results in an area that is spotted with active and/or dormant volcanos
and is very earthquake prone. Earthquakes with magnitudes greater than 6 on the Richter scale
are common. The island is rugged and mountainous, and the higher elevations are snow covered
during much of the year.

The City of Unalaska, which includes all of Amaknak Island, is the most populated of all the
communities in Southwest Alaska (4,283 persons [2000 census]). Most of the community’s port
facilities, better known as Dutch Harbor, are located on Amaknak Island. It is the largest
fisheries port in the United States by volume caught.

2.2 MILITARY PRESENCE AND OPERATIONS

Prior to World War Il, the Navy established a communications facility (in 1911) and weather
station (in 1939) in the Dutch Harbor area (USACE 1993). Construction of military facilities
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began in July of 1940 and continued through 1944. In October 1940, a naval medical
detachment and a detachment of the Marines to guard the naval installations arrived, occupying a
new barracks on Amaknak Island. The Naval Section Base at Dutch Harbor was commissioned
in January 1941. The first Army troops arrived at Dutch Harbor on May 8, 1941, replacing the
Marines. These troops moved into the Marine barracks on Amaknak Island. Fort Mears was
commissioned on August 28, 1941. The Naval Air Station (NAS) Dutch Harbor was
commissioned on September 1, 1941 (Faulkner and Thompson 1986). After the Japanese
attacked in June 1942, the rate of construction increased such that on January 1, 1943, the Dutch
Harbor NOB was commissioned (Alaska Geographic Society 1991).

At its largest expanse, NOB Dutch Harbor’s components included a NAS, a submarine base, a
Marine barracks, radio station, section base, 200-bed hospital, 250-ton marine railroad, 3,000-ton
floating dry dock, ammunition storage facilities, seven separate docks, ship repair shops, net
depot, anti-aircraft training center (AATC), and facility for provisioning fleet units (Cohen
1988). During Lend-Lease activities (the system organized by the US in 1941 by which
equipment and services were provided for countries fighting Germany), Soviet ship traffic
through Dutch Harbor increased substantially. Eastbound Soviet ships were required to enter the
harbor to pick up recognition signals, received fuel, and underwent any necessary repairs
(Faulkner and Thompson 1986). To reduce ship congestion within Dutch Harbor, the Navy
converted a civilian whaling station on Akutan Island into a separate refueling, repair, and
provisioning station (USACE 1993). Soviet ships put into this station until it was
decommissioned in April 1945.

Army-manned CDA gun and AAA gun batteries were established at Unalaska. These were
established at Eider Point (Fort Leonard), Ulakta Head (Fort Schwatka), Dutch Harbor Spit (also
known as Amaknak Spit and Dolphin Spit) (also Fort Schwatka), Summer Bay (Fort Brumback),
and Hill 400 (Bunker Hill). Additional land defenses, called the Iron Ring, were constructed
along the ridges and peaks from Captains Bay to Summer Bay. AAA batteries were also
installed at Ugadaga Bay on Beaver Inlet, Raven Pass (location could not be identified), and at
the west end of the runway at Dutch Harbor (Faulkner and Thompson 1986).

In August 1942 the Army agreed to turn the Fort Mears facility located on Amaknak Island over
to the Navy, and the Navy agreed to have the Navy Construction Battalion, better known as the
Seabees, construct new Army facilities on Unalaska Island. Construction took time, and the last
Army unit left Amaknak Island in March 1944. The new encampment was on the south slope of
Unalaska Ridge in Unalaska Valley. The post contained command buildings and housing and
mess facilities for officers and enlisted men. In addition, the Army constructed a 500-bed
hospital in Pyramid Valley and a 470-foot-long dock, warehouses, sheds, and storage areas at
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Captains Bay. This reflected Unalaska’s changing role during 1943 as a troop training area and
supply base for installations farther west (Faulkner and Thompson 1986).

Chernofski Harbor Supply and Storage Site was established in early 1942 and encompassed the
western 2 miles of Unalaska Island. It was located approximately 53 miles southwest of Dutch
Harbor and 15 miles by boat from Otter Point where Fort Glenn and Naval Air Facility (NAF)
Otter Point were located on Unmak Island. In July 1942, the Navy moved a ship that provides
facilities for seaplanes into Chernofski Harbor and stationed a seaplane squadron from Patrol
Wing Four there. At the same time, other units of Patrol Wing Four began operating from Otter
Point. On September 5, 1942, Naval Operations approved construction of NAF Otter Point and
Naval Section Base at Chernofski Harbor. NAF Otter Point was commissioned on October 22,
1942, with Chernofski as an auxiliary unit. In December, Fleet Air Wing Four moved its
headquarters squadron to Otter Point from Dutch Harbor (ONH 1945).

Chernofski Harbor was established as the transshipment facility for supplies and material
destined for Otter Point. Cargo ships offloaded at Chernofski Harbor, and barges then carried
the supplies to a dock at Pustoi Point on Unmak Island. Initially the harbor had no facilities, and
supplies were unloaded directly onto barges and transferred to Otter Point. Barges made an
average of 150 round trips per month. Eventually Chernofski harbor included 50 Quonset huts,
three wood-frame buildings, and a main pier that measured 72 by 402 feet, three barge docks, a
separate repair dock, and two 6-inch guns for defense (Faulkner and Thompson 1986). Three
barge docks and a tanker discharge facility were constructed at Otter Point (Cohen 1988). Three
additional CDA gun batteries were installed at Fort Glenn (Coast Defense Office).

As World War 1l ended, military activity decreased at NAF Otter Point and Dutch Harbor. The
NAF Otter Point was disestablished on November 1, 1944. All naval facilities at Chernofski
Harbor were decommissioned in May 1945 (ONH 1945). By August 1944, the Army placed
Fort Mears into caretaker status. The submarine facility was decommissioned in May 1945, and
the NAS was reduced to a NAF in June. The last Navy personnel left Dutch Harbor in 1947, and
the NOB was decommissioned at that time (Faulkner and Thompson 1986).

2.3 HISTORICAL WASTE MANAGEMENT PRACTICES

The primary waste of concern for this SI is MEC within the marine environment of the NDSA
surrounding Unalaska Island. MEC includes unexploded ordnance (UXO), discarded military
munitions (DMM), and MCs in high enough concentrations as to present an explosive hazard.
The use and handling of ordnance and the Japanese attack on two consecutive days at Unalaska
resulted in waste entering the marine NDSA by the following mechanisms:
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. Practice firing of CDA and AAA guns during target training and gun function
testing

o Ordnance lost into the water during transfer from transport ships to the shore,
either at various fixed docks or at anchorages situated in the harbor away from
shore installations

o DMM deliberately disposed of into the marine environment at the conclusion of
hostilities
o In the case of Dutch Harbor, ordnance deliberately dropped by the Empire of

Japan on U.S. forces during two consecutive days in June 1942

Ordnance that was fired or dropped and did not detonate as intended is known as UXO. An
unknown quantity of MEC was lost, discarded, deliberately dropped, or fired into the marine
environment of the NDSA surrounding Unalaska and neighboring islands during World War I1.
As much as 30 percent of the explosive ordnance that was dropped or fired during World War 11
did not detonate as intended (Francis and Alama 2011).

USACE evaluated Unalaska Island under the Formerly Used Defense Sites program and
presented the findings in an archive search report of findings (USACE 1993). The evaluation
applied to the on-land hazards of potential ordnance and chemical warfare material. The in-
water ranges in the NDSA were not evaluated.

2.4 REGULATORY COMPLIANCE

The National Defense Authorization Act of 2000 required the Department of Defense to
establish a program addressing military munitions as part of the Defense Environmental
Restoration Program. The Navy’s MRP complies with this requirement. The purpose of the
MRP is to address the potential explosives safety, health, and environmental issues caused by
MEC and MCs used or released on sites from past operations and activities. Based on Navy
MRP policy (U.S. Navy 2007), the following criteria are used for inclusion of water sites in the
MRP:

Shallow water areas where munitions releases are known or suspected to have occurred
prior to September 30, 2002, where Navy actions were responsible for the release, and
where the site is not:
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- Covered by water deeper than 20 fathoms (120 feet)

- Part of, or associated with, a designated operational range
- Adesignated water disposal site

- A Formerly Used Defense Site

- Arresult of combat operations

- A maritime wreck

- Anartificial reef

2.5 SOURCE CHARACTERIZATION

The sources of MEC released into the marine environment at NOB Dutch Harbor and the
surrounding facilities by U.S. forces consist of CDA and AAA gun batteries, supply transfer
points, and air combat units of the Empire of Japan.

Detailed records of training exercises, which are part of the operational records, were not
required to be retained for the historical archives (Knechtmann 2012). Therefore, details of
training exercises typically do not exist in the archived records. In rare instances, training
exercise records may exist in the archive record if they were provided by a private individual
(Knechtmann 2012).

2.5.1 Source Descriptions

Information reviewed during the PA identified U.S. CDA and AAA gun batteries in the vicinity
of Unalaska Island (USACE 1993, NARA II, NARA Anchorage, and NARA Seattle). The
following U.S. CDA and AAA gun batteries were identified in the vicinity of Unalaska Bay and
Dutch Harbor:

o Battery No. 1 located at Summer Bay, Fort Brumback:
- Four-gun 155-mm CDA battery

- four .50-caliber AAA machine guns

. Battery No. 1a located on Dutch Harbor Spit, Fort Schwatka:
- Four-gun 90-mm antimotor-torpedo boat (AMTB) battery

- Two-gun 37- or 40-mm AAA battery
- Eight .50-caliber AAA machine guns
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. Battery No. 2 located at Hill 400:
- Four-gun 155-mm CDA battery

- Four .50-caliber AAA machine guns

o Battery No. 3 located on Ulakta Head, Fort Schwatka:
- Two-gun 8-inch CDA battery (402)

- Two-gun 37- or 40-mm AAA battery
- Two .50-caliber AAA machine guns

. Battery No. 3a located on Eider Point, Fort Leonard:
- Two-gun 90-mm AMTB battery

- Two-gun 37- or 40-mm AAA battery
- Eight .50-caliber AAA machine guns

o Battery No. 4 located at Eider Point, Fort Leonard:
- Two-gun 6-inch CDA battery (298)

- Two-gun 37- or 40-mm AAA battery
- Two .50-caliber AAA machine guns

o An illustrated photo of the Dutch Harbor area dated May 25, 1942 identified the
following additional AAA gun batteries located in various temporary positions at
NOB Dutch Harbor:
- Twelve 3-inch AAA guns
- Nineteen 37-mm AAA guns

- Twenty-two 20-mm AAA guns

o Coastal searchlight installations with two .30-caliber machine guns at each light
were operated at various locations along the shoreline.

o The Army also maintained an Air Defense Site on Hog Island for the defense of a
Radio Range Installation (USACE 1993). However, the presence and locations of
guns on Hog Island are not clear.

Known locations of the U.S. gun batteries and searchlights in the vicinity of Unalaska Bay are
shown on Figure 2-1. Temporary AAA gun batteries are not shown in the figure because they
were not stationary.
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The Unalaska NOB also contained an AATC where active firing was conducted using an
unspecified number of .30-caliber machine guns, two .50-caliber machine guns, five 20-mm
AAA guns, and one 40-mm AAA gun. It was located at the northwest base of Mount Ballyhoo
on Amaknak Island. The facility was sized to handle 60 men a day, 30 men in the morning and
30 in the afternoon. Firing was directed into Unalaska Bay with a presumed 100-degree danger
area extending 6,000 yards seaward. The location of this AATC and the presumed danger area
(range fan) is shown on Figure 2-1.

Naval ammunition activities at NOB Dutch Harbor consisted of support of submarine and
seaplane operations, supply for AAA air defense and the AATC, and temporary storage of
ammunition during transit shipment to more forward bases, or resupply for Navy ships. In-
transit ammunition storage was located in the vicinity of the dock in Captains Bay, with
additional storage facilities near Mount Ballyhoo. Navy ammunition facilities were about
90 percent full at all times (USACE 2003). Army ordnance was typically dispersed to gun
batteries in the Dutch Harbor area by truck. However, because of a lack of roads, ordnance
provided to Eider Point, Hog Island, and perhaps Summer Bay was transferred by barge.

No records were located during the development of the PA that indicate the presence of an
explosive anchorage in Dutch Harbor, Captains Bay, or Unalaska Bay. This suggests that
ordnance was offloaded or transshipped at fixed docks at NOB Dutch Harbor.

The locations of known docks in the Dutch Harbor area are shown on Figure 2-2. The Navy-
operated docks include the Dolphin Spit Dock, possibly an unnamed small dock south of the
Dolphin Spit Dock, Advance Base Depot Dock, Ballyhoo Dock, Dutch Harbor Dock, Fuel Oil
Dock, Y.P. Dock, docks at the submarine base, Marine Railway Dock, P.T. Dock, and Net Depot
Dock. The Army-operated docks include the Summer Bay Dock, Unalaska Dock, Captains Bay
Dock, Hog Island Dock, the main Eider Point Dock, the unnamed small dock at Eider Point, and
several small docks at the Agnes Beach Facility.

The following U.S. CDA and AAA gun batteries were identified in the vicinity of Otter Point
and Chernofski Harbor:

. Two 6-inch naval CDA guns at Chernofski Harbor, Unalaska Island
o One 6-inch naval CDA gun at Otter Point, Umnak Island
. Four 155-mm CDA guns at Cape Idak, Umnak Island

o Four 155-mm CDA guns at Umnak Pass, Umnak Island
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. Coastal searchlight installations with two .30-caliber machine guns at each light
were operated at various locations along the shoreline.

Known locations of the U.S. gun batteries and searchlights in the vicinity of Otter Point and
Chernofski Harbor are shown on Figure 2-3.

The following additional AAA batteries and large caliber guns were also identified at the
Chernofski Harbor Otter Point area (D10 1943):

Forty 20-mm Navy AAA guns

Twelve 105-mm howitzers

Sixteen 3-inch AAA guns

Thirty-two 37-mm AAA guns

Thirty-two .50-caliber AAA machine guns
Eighteen 60-mm mortars

Twelve 81-mm mortars

The locations of these guns could not be determined from the available information.

Army ammunition activities consisted of those required to support the CDA gun batteries and
associated Air Defense Operations at Fort Glenn discussed above. Ordnance was dispersed to
the individual batteries and stored locally in magazines (USACE 2003). All ordnance provided
to Fort Glenn was transshipped through Chernofski Harbor.

No records were located during the development of the PA that indicate the presence of an
explosive anchorage in Chernofski Harbor. This suggests that ordnance was offloaded or
transshipped at fixed docks at Chernofski Harbor.

The locations of known docks in the Chernofski Harbor and Otter Point area are shown on
Figure 2-4. Chernofski Harbor included a main pier that measured 72 by 402 feet, three barge
docks, and a separate repair dock; however, the locations of four of these docks could be
identified in Figure 2-4. Three barge docks were also constructed at Otter Point (Fort Glenn) at
the following locations:

. North Dock: 53°23'46" north latitude by 167°50'30" west longitude
. Middle Dock: 53°23'42" north latitude by 167°50'37" west longitude
. South Dock: 53°23'40" north latitude by 167° 50'36" west longitude
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Occasionally DMM was lost into the harbors during ordnance-handling activities. No record
was found documenting the loss or recovery of MEC from the marine environment at these
locations during the PA.

Ammunition data sheets for ordnance reportedly used at the Unalaska NDSA are included in
Appendix B.

2.5.2 Evidence of Munitions and Explosives of Concern or Related Hazardous Substances
in the Marine Environment

Historical records related to NOB Dutch Harbor were reviewed to evaluate the magnitude of gun
training exercises that occurred during war-time activities. Although the CDA guns installed at
Eider Point, Hill 400, Summer Bay, Amaknak Spit, Ulakta Head, Chernofski Harbor and Otter
Point (Fort Glenn) were most certainly fired for gun registration and practice, no record of firing
activities was discovered during the archive review conducted for this project.

However, the AATC facility at NOB Dutch Harbor was used extensively during World War 11
for the training of both Army and Navy personnel. The archive search for this project produced
monthly reports to the Commandant of the Seventeenth Naval District indicating that thousands
of men were trained at this AATC by firing at targets over Unalaska Bay. The War Diary for
NOB Dutch Harbor indicates that during 1944 the AATC trained 4,860 men, while between
January and August 1945 an additional 1,635 men received training (War Diary n.d.).

The following records were found during the archive search documenting the loss or discovery
of DMM or UXO within the marine environment at locations in the Dutch Harbor area:

) On June 3 and 4, 1942, naval air units of the Empire of Japan attacked NOB
Dutch Harbor. The attacks consisted of aerial bombing of U.S. military positions.
One instance was reported of a Japanese bomb that that impacted the Dutch
Harbor dock near where the U.S.A.T. President Fillmore was docked, but did not
explode. The remains of this bomb were reportedly kicked into the waters of
Dutch Harbor by a sailor (NAGD 1942).

. A report of combat actions during the June 1942 Japanese attack on Dutch Harbor
indicated that the Number 1 3-inch gun on the U.S.A.T. President Fillmore
experienced a “hangfire” during the raid. After the raid the gun was unloaded, the
shell was inspected and thrown overboard (NAGD 1942).
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. In January 1987 local divers working on the former Captains Bay ammunition
dock (Captains Bay Dock in Figure 2-5) discovered four metal containers washed
up on the shore. Each container measured about 5 inches in diameter and 30
inches long and contained a total of 44 glass vials. The containers were turned
over to the Unalaska Police Department, which notified the 176th Explosive
Ordnance Detachment, Fort Richardson, Alaska. Ordnance specialists identified
the vials as elements of the MI War Gas Identification Set, which was a World
War |1 training kit used to teach soldiers how to identify chemical warfare agents
by odor and immediate effects. The Explosives Ordnance Detachment repacked
and transported the vials to the disposal facility at Johnston Atoll. The Technical
Escort Unit conducted an additional underwater search and shoreline survey at the
ammunition dock in February 1987. More containers with vials were found in the
water and on the shore. A total of 469 additional vials were found, repacked, and
transported to Johnston Atoll (U.S. Army Program Manager for Chemical
Demilitarization 1996).

. Following a 1995 field investigation, the 176th Explosive Ordnance Disposal Unit
from Fort Richardson disposed of thirty-six 90-mm projectiles discovered on the
beach of Unalaska Bay, near former Magazine J, at Fort Leonard. Six additional
projectiles observed in the intertidal area were determined to be inaccessible.
These DMM items were identified as kick-out remnants from the detonation of
Magazine J during earlier demilitarization activities conducted by the Army
(USACE 2003).

) The 1995 field investigation included an underwater examination of seven sites
by a remotely operated vehicle. These sites included the Former Army Dock in
Captains Bay, Former Dock at the Dutch Harbor Naval Base, the Ferry Crossing
at lliuliuk Harbor, Margret Bay, Expedition Island, lliuliuk Bay, and two areas at
Eider Point. This investigation resulted in the finding of one and one-half 40-mm
shell casings in the Eider Point area and one 40-mm round near the Former Navy
Dock in Captains Bay, but no UXO (USACE 2003).

. A follow up investigation at Eider Point conducted in the summer of 2001
included the removal of an additional forty-three 90-mm high-explosive
projectiles. These were recovered from the top 1 foot of the beachfront in the
vicinity of former Magazine J located at Fort Leonard (USACE 2003). These
projectiles were consolidated and destroyed on site.
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. An interview was conducted with a Ms. Marti Murray of Unalaska on June 19,
1993 as part of the information search for the archives search report for Unalaska
Island (USACE 2003). During the interview Ms. Murray indicated that in the
1970s, two separate instances occurred where fishing boats from Dutch Harbor
brought up land mines. The locations of these occurrences were not reported.

Alaska State Wildlife Trooper Sergeant Robin Morrisett stated that troopers have assisted local
police with disposal of MEC. Navigational charts of the area identify areas with military
explosives in the waters in the local waters (Rosenthal 2012).

According to Unalaska police officer Brandon Hunter, ordnance may have been dumped in the
water off the tip of the Dutch Harbor Spit, in deep water of Captains Bay approximately 100
yards from shore at the Crowley Dock, and at the end of World War 11, ordnance may have been
dumped in the deepest part of Captains Bay (Hunter 2012).

Alaska State Wildlife Trooper Sergeant Morrisett, an avid diver in the Dutch Harbor area,
provided information relating to the following two MEC finds:

o A shell casing measuring approximately 2 inches in diameter and 6 to 8 inches tall
was discovered by a diver in lliuliuk Bay near the Dutch Harbor Landfill.

. A shell measuring approximately 6 inches in diameter and 24 inches tall was
discovered by a diver in 60 feet of water in Dutch Harbor between the Delta
Western Dock (former Dutch Harbor Dock) and Rocky Point (Morrisett 2012).

Figure 2-2 shows the approximate locations within the vicinity of Dutch Harbor where DMM or
UXO have been observed within the marine environment or removed from the seafloor and
disposed of.

An interview was conducted with Mr. Randall Baker who lived at Chernofski Harbor
continuously from 1979 to 1986, then routinely visited the area from 1986 until 2001. His
family owns 80 acres in the Chernofski Harbor area. As a young boy or teenager, he witnessed
divers recover hundreds of .50-caliber rounds and several larger DMM rounds from the bottom
of Chernofski Harbor near both existing docks in Mutton Cove (Figure 2-4). The larger DMM
were approximately 2.5 feet long and 5 inches in diameter (Baker 2012). In addition, Mr. Baker
recalled seeing impact craters in the mud flats at the head of the bay to the south, as shown on
Figure 2-4, believed to result from the practice firing of guns at Chernofski Harbor.
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There have been other instances of evidence of MEC in the marine environment near Dutch
Harbor, but outside of the NDSA surrounding Unalaska Island. The evidence includes a 1947
ordnance disposal area and 2012 instances of commercial fishers bringing up MEC from the
seafloor. Details on the 1947 ordnance disposal area and the 2012 MEC site are included in
Appendix C of the PA report (U.S. Navy 2013).

2.5.3 Estimated Quantity of Munitions and Explosives of Concern

No reliable estimate of the quantity of MEC in the marine waters of the NDSA surrounding
Unalaska Island could be determined from the information reviewed for the PA, although a large
volume of ordnance was transshipped through NOB Dutch Harbor and the Chernofski Harbor
Supply and Storage site.

Little information regarding the quantity of ordnance used during a typical CDA training
exercise was discovered during the review of archive records. No record was found indicating
the number of rounds (90 mm and larger) fired during periodic training or gun-registry activities.
Because NOB Dutch Harbor was equipped with an AATC, all gun crew training for .30-caliber,
.50-caliber, 20-mm, and 40-mm guns was conducted at this facility. The War Diary for Dutch
Harbor indicates that during a three-day period in January 1945, the AATC trained 830 men, of
which 450 men fired 17,100 rounds of 20- and 40-mm ammunition and 3,850 rounds of .30- and
.50-caliber rounds (War Diary n.d.).

MEC exist in the marine waters of the NDSA surrounding Unalaska Island based on the
following facts:

. MEC was found in the marine environment of the Dutch Harbor and Chernofski
Harbor areas.

o The AATC facility at NOB Dutch Harbor was heavily used. Up to 30 percent of
ordnance may not have detonated as intended, likely resulting in a portion of the
fired ordnance unexploded.

2.6 PLANNED SURVEY AREAS

The sources of MEC released into the marine environment of the Unalaska Island NDSA by U.S.
forces consist of CDA and AAA gun batteries, an AATC, on-water ordnance transfer operations,
and ordnance disposal following the war. The areas potentially affected by MEC releases

encompass a broad reach of the NDSA surrounding Unalaska Island. The Navy decided to focus
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available funding to survey areas within the NDSA that have a higher likelihood of human
exposure to MEC on the seafloor based on the following:

. Reported discovery
. Proximity to human activity
. Known frequency of MEC release

The SI work plan (U.S. Navy 2014) qualitatively prioritized the known MEC release sites based
on information presented in the associated PA (U.S. Navy 2013). The survey areas were
grouped into the following two investigation areas:

° Dutch Harbor Area
° Chernofski Harbor and Otter Point

The known release sites were prioritized because there was a 2-week period established in which
to perform the field work at the site. The prioritization of the known release sites helped
determine the order of field investigation. It was understood that it was likely that the known
release sites with a lower priority would not be surveyed because of the time constraints.

Table 2-1 lists each of the 14 survey areas, its survey priority, and the estimated size of each area
in acres. The survey area names are similar those presented in the SI Work Plan.

2.6.1 Dutch Harbor Area

Information presented in the PA report confirms that MEC have been found on the seafloor near
the former Army Dock in Captains Bay, along the shoreline of Unalaska Bay at Eider Point, on
the seafloor near Dutch Harbor Landfill, and on the seafloor near the Dutch Harbor Dock. These
locations were designated as first priority areas for site survey activities and are shown on

Figure 2-5.

Dutch Harbor was a major through-shipping point for materials and supplies bound for combat
units in the Aleutians. The lack of an identified explosive anchorage area suggests that MEC
were handled at fixed docks in these areas. Although it has not been confirmed, available
information suggests that the bulk of the ordnance-handling activities occurred in the Captains
Bay area but ordnance may have been handled at other dock locations in the Dutch Harbor and
Iliuliuk Harbor area. In addition, ordnance provided to Eider Point, Hog Island, and perhaps
Summer Bay was transferred by barge and off-loaded at local docks. Occasionally MEC were
lost into the marine environment during ordnance-handling operations. These dock locations
were designated as second priority for survey activities and are shown on Figure 2-5.

J\DCS\Projects\Legacy URS\N\Navy AE\AE-2009\DO 80 - xx48 14 Unalaska & Kodiak SI & Kiska EECA\09 Reports & Deliverables\R-3
Deliverables\Final SI Report - Unalaska\Working Final SI Report Unalaska 7-28-16.docx



FINAL SI REPORT Section 2.0

NAVAL DEFENSIVE SEA AREA, UNALASKA ISLAND, AK Revision No.: 0
Naval Facilities Engineering Command Northwest Date: 7/28/16
Contract No. N44255-09-D-4001 Page 2-14

Delivery Order 0080

One AATC was operated on Amaknak Island (Dutch Harbor) during World War Il. This was
located at the northwestern base of Mount Ballyhoo where 40-mm, 20-mm, .50-caliber, and
.30-caliber guns fired north-northwest over Unalaska Bay. Information obtained during the PA
indicates that this AATC experienced heavy usage. The presumed danger area (range fan) for
this AATC where water is less than 120 feet deep was designated as third priority for survey
activities and is shown on Figure 2-5.

The PA identified U.S. CDA and AAA gun batteries on Unalaska Island as described in

Section 2.5.1. The area covered by these gun batteries included a large expanse of ocean
surrounding Unalaska Harbor. Ordnance fired over water from these batteries would consist of
gun function testing and accuracy practice firing at fixed and towed targets. However, no
information was found documenting these gun function or practice firing activities during the PA
(U.S. Navy 2013). Therefore, related survey areas cannot be identified.

2.6.2 Chernofski Harbor and Otter Point

Information presented in the PA report confirms that MEC have been found on the seafloor near
the former docks in the Mutton Cove portion of Chernofski Harbor. This location was
designated as first priority for survey activities and is shown on Figure 2-6.

Chernofski Harbor was the primary through-shipping point for materials and supplies bound for
Fort Glenn located on nearby Umnak Island. The lack of an identified explosive anchorage area
suggests that MEC was handled at fixed docks in these areas. Occasionally MEC were lost into
the marine environment during ordnance-handling operations. These former dock locations at

Otter Point were designated as second priority for survey activities and are shown on Figure 2-6.

There is a reported impact area in the southeastern edge of Chernofski harbor, suggesting that the
CDA near Mutton Cove may have practice fired over the eastern half of Chernofski Harbor. A
small dock is also located on the western shore of this area of Chernofski Harbor. The eastern
half of Chernofski Harbor was designated as third priority for survey activities and is shown on
Figure 2-6.

The PA identified U.S. CDA and AAA gun batteries in the Chernofski Harbor and Otter Point
areas as described in Section 2.5.1. No gun practice record associated with these batteries was
discovered during the PA that could be used to establish target areas potentially containing MEC
(U.S. Navy 2013). Therefore, related survey areas cannot be identified.
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2.6.3 Reprioritization of Survey Areas Based on Weather Conditions

After the SI work plan was completed, the project team decided during the first field kickoff
meeting that some of the survey areas should be reprioritized if there were periods of poor
weather conditions that prevented the survey crew from conducting surveys during the planned
14-day survey window. If there were forecasted periods of poor weather conditions during the
survey period, the plan was to conduct surveys based on the reprioritization of the survey areas
(Figure 2-7) when surveying could be conducted during good weather conditions. The
reprioritized areas are located in less protected areas and are more vulnerable to poor weather
conditions. Figure 2-7 was presented as Addendum 2 to the SI work plan. Fortunately, weather
conditions were favorable such that surveying could be performed each day during the 14-day
window, and the reprioritization of the survey areas was not necessary.
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Table 2-1
Planned Survey Areas in the Vicinity of Unalaska Island
Survey Area | Priority | Surface Area (Acres)

Dutch Harbor (Figure 2-5)

Army Dock in Captains Bay 1st 52

Eider Point? 1st/2nd 181

Seafloor near Dutch Harbor Landfill 1st 188

Dutch Harbor Dock 1st 103

Additional Docks near Dutch Harbor Spit 2nd 283

Docks in Iliuliuk Harbor (East)® 2nd 50

Docks in Iliuliuk Harbor (West)® 2nd 73

Hog Island Dock 2nd 73

Summer Bay Dock 2nd 30

Fuel Oil Dock 2nd 26

AATC on Amaknak Island 3rd 546

Total Area 1,605

Chernofski Harbor and Otter Point (Figure 2-6)

Mutton Cove Docks 1st 137

Former Barge Docks at Otter Point 2nd 336

Eastern Half of Chernofski Harbor 3rd 602

Total Area 1,075

Total Surface Area of All Planned Survey Areas | 2,680

aeider Point survey area consists of two adjacent areas that were surveyed together: Shoreline of Unalaska Bay at

Eider Point (1% priority) and Eider Point Dock (2" priority).

Docks in lliuliuk Harbor was divided into two areas (east and west) based on data collected by Gravity.
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3.0 SITE INSPECTION SURVEY DESIGN AND METHODS

The Sl survey was performed with the use of two vessels and consisted of two phases. The first
phase was a WAA survey and the second a reacquisition and verification (RV) phase. This
section describes the vessels, equipment, and methods used to acquire data.

3.1 VESSEL DESCRIPTION

Research vessel (R/V) Thunder was originally slated to provide vessel service for the Sl field
work at the NDSA at Unalaska Island. However, after departing Kodiak on May 15, 2015, on
their transit to Unalaska Island, R/V Thunder took safe harbor in a bay until May 18, 2015,
because of poor weather conditions. The master of the R/V Thunder decided that it was best if
the R/V Thunder did not travel to Unalaska.

The MV Island C, based in Kodiak and owned by Island C Enterprises, LLC, was hired on May
21, 2015, to provide vessel services for the SI surveys at Unalaska Island (Figure 3-1). MV
Island C is an 80-foot, twin-screw vessel constructed of heavy steel plating and is built to
withstand difficult weather conditions. The Island C can lift and accommodate on-deck auxiliary
vessels weighing 3,000 pounds, and up to 20 feet in length. In her normal configuration she
carries two welded aluminum work skiffs on deck. Equipment on deck includes a knuckle-boom
crane, 6-inch diameter cargo boom, an articulated pot pulling davit, net/line drum reel, power
stern roller and controllable high-volume wash-down pumps. The Island C weighs 199 tons with
a 9-foot draft compared to the R/V Thunder which weighs approximately 55 tons with a 2.5-foot
draft. Therefore, the Island C was affected much less by the wind and heavy seas and was better
suited for the survey work than was R/V Thunder.

MV lIsland C provided a four-person crew to support the surveying effort. The duties of the crew
included a master, engineer, deck hand, and cook. The accommodations were more than
adequate for the survey team of five scientists and the vessel crew.

A second smaller manned vessel (referred to as Blackfoot) was used for surveying rather than an
autonomous underwater vehicle, as originally planned (Figure 3-2). Gravity recommended this
change on March 4, 2015, prior to departure to the field, as documented in Addendum 1 to the SI
work plan. Blackfoot is a 15-foot-long plastic inflatable skiff with a covered cabin and is owned
by Gravity. Using the manned vessel was recommended for shallow nearshore areas, which
would work better than the autonomous underwater vehicle because of strong subsea currents,
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uneven bathymetry, and curved shorelines. Island C transported Blackfoot from Kodiak, Alaska
prior to starting the surveying at Unalaska. Island C also transported Blackfoot from the Dutch
Harbor area to Eider Point, Chernofski Harbor, and Otter Point.

3.2  WIDE-AREA ASSESSMENT SURVEYING

During the WAA, the survey team used sidescan sonar to search for targets on the seafloor in the
planned survey areas. Gravity provided a four-person survey team that operated the equipment
for the survey. The field team arrived in Unalaska on May 26 and prepared for the start of the
WAA surveying that began on May 27, 2015.

3.2.1 Equipment Descriptions

The survey team brought different types of geophysical equipment on board. However, to
survey the maximum amount of seafloor within the 14-day window planned to survey areas,
standard sidescan and interferometric sidescan sonar were used during the WAA phase of the SI
field work. The Island C survey team used standard sidescan sonar while the Blackfoot crew
used interferometric sidescan sonar. The marine magnetometer was not used during surveying
because more area could be surveyed within the time allotted using the sidescan sonar.

Standard Sidescan Sonar

The survey team towed an EdgeTech 4125 dual frequency 400-kHz/900-kHz compressed high-
intensity radar pulse (CHIRP) sidescan sonar (Figure 3-3) that was designed as a towfish
attached to a cable behind a vessel. A depressor wing was attached to the top of the sidescan
sonar soon after its initial deployment so that it could be towed closer to the seafloor to provide
better data. The survey team paired the EdgeTech sidescan sonar with a submeter accurate
Hemisphere GPS R320 GNSS receiver. The Hemisphere GPS R320 supplied World Geodetic
System 1984 (WGS84) latitude and longitude positioning at a rate of 20 Hz, with the positioning
data distributed simultaneously to the EdgeTech 4125 acquisition system and a hydrographic
survey software package for monitoring real-time navigation relative to preplanned survey lines
during all survey operations.

The sidescan sonar surveys yielded plan-view imagery of large areas of the seafloor and served
as an efficient means of identifying items that are present above the level of the seafloor,
identifying the texture and type of seabed, and detecting debris and other navigational
obstructions.
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Sidescan sonar uses a special transducer that aims conical/fan-shaped acoustic pulses toward the
seafloor across a wide angle perpendicular to the sensor’s path. The acoustic pulses are directed
downward toward the port (left) and starboard (right) sides. The sidescan sonar does not emit an
acoustic pulse directly below the equipment, which causes a black line called a nadir gap that
results from the lack of acoustic reflections. The intensity of this fan-shaped acoustic beam’s
reflections off the seafloor is recorded as a series of cross-track slices. Figure 3-4 shows two
example screenshots of the real-time output of the sidescan data on a monitor during a survey.
The nadir gap is shown as the black line in the center of the display. The seafloor is
approximately 50 to 75 feet below the sidescan sonar, as indicated by the nadir gap in the
screenshots. Rock formations and sand waves are visible in the first screenshot. An anomaly is
easily visible on the seafloor on the starboard side below the sidescan sonar as shown in the
second screenshot.

Interferometric Sidescan Sonar

The survey team used a Ping DSP 3DSS 460 interferometric sonar and SBG Systems Ekinox-D
Inertial Navigation System on Blackfoot to survey smaller survey areas generally close to shore.
These survey areas had geometries that required tighter turning radii or shallower water,
generally less than a 5-meter depth. The Ping DSP sonar is a high-resolution sidescan sonar
operating at 460 kHz that collects simultaneous sidescan sonar imagery and bathymetry data.
The SBG Inertial Navigation System couples a dual-antenna Trimble Global Positioning System
(GPS) receiver with a tactical-grade inertial measurement unit to generate decimeter-level
accurate positioning at a rate of 50 Hz. The Ping DSP sonar, rigidly mounted to a pole on the
port beam of the survey skiff, integrates all of the positioning and orientation data in real time to
generate high-resolution sidescan sonar imagery, 3D rendered sonar imagery, and high-
resolution bathymetry.

3.2.2 Survey Geometry

Survey transects lines were established prior to the survey at each location. Transect lines were
either parallel to the shoreline for nearshore areas, or were oriented in the same direction as the
length of the area. Transects were spaced so that the coverage of the seafloor overlapped.
Transects were conducted in water that is less than 20 fathoms (120 feet) to comply with the
Navy MRP policy (U.S. Navy 2007) described in Section 2.4.

Survey operations with both the EdgeTech 4125 sidescan sonar and the Ping DSP interferometric
sonar required similar survey geometries, with some variations according to water depth and
overall survey area shape. The survey team used the following guidelines for planned survey
transects:
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. Survey lines should cover the entire survey area.

. Turns should be gently sweeping maneuvers.

. Lines that follow the shoreline should be used in nearshore survey areas.

o Line spacing for the survey lines should be set at the range setting for the sonar.
o Sonar range for the EdgeTech should be set at 50 to 70 meters. Sonar range for

the Ping DSP should not exceed 50 meters.

Setting the line spacing equivalent to the sonar range (the range of a single channel) may appear
on the surface to be somewhat inefficient, because both the EdgeTech and the Ping DSP sonars
generate a swath width that is double the set range. However, the advantage to setting the line
spacing equal to (or slightly less than) the sonar range is that coverage gap below the sonars,
called the nadir gap, is minimized if not rendered completely inconsequential. Also, individual
targets are likely illuminated in successive passes of the sonar, thus providing additional
opportunities to identify, measure, and characterize targets.

3.2.3 Data Acquisition

Survey data acquisition with the EdgeTech 4125 sidescan sonar required deployment of the
sonar from the knuckle-boom crane at the stern of the Island C (Figure 3-5) with a preset cable
pay-out. During all survey operations, the survey team manually recorded the amount of sonar
towfish tow cable paid out to the turning block on the knuckle-boom crane so that postprocessing
can accurately correct the location of the towfish for cable payout, layback geometry, and
distance between the turning block and the Hemisphere GPS R320 antenna. The sidescan sonar
was generally towed at a speed of approximately 3 to 5 knots.

During survey operations, the survey team and vessel operator simultaneously monitored the
track line positioning, towfish positioning, and survey vessel positioning in Hypack 2015 (a
hydrographic survey software package) in the pilothouse. An example of the planned survey
lines as observed on a monitor during a survey is shown on Figure 3-6. All data with the
EdgeTech 4125 were collected with the EdgeTech Discover software and recorded to the
proprietary JSF file format that records sonar data with geographic positioning information from
the Hemisphere GPS R320 receiver.
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The Ping DSP sonar was attached to a metal pole that was lowered about 2 to 3 feet below the
port side of Blackfoot (Figure 3-7). The survey crew used the Hypack 2015 hydrographic survey
software to integrate and record the Ping DSP data with the SBG Ekinox-D inertial navigation
data, monitor vessel positioning and track line positioning, and monitor completed survey
coverage. Device offsets between the Ping DSP and the SBG inertial navigation system required
only one measurement and entry into survey configuration files prior to all survey operations.
For all survey operations, Hypack generated the HSX file format for each discrete survey line
that integrated sidescan sonar, bathymetry, positioning, and orientation information.

3.2.4 Data Processing

The survey team completed all data processing (both in the field and in the office after field
work) using Chesapeake Technologies’ SonarWiz 6. SonarWiz is an industry-leading sidescan
sonar processing software that allows review and post processing of a variety of data from
commercially available sidescan sonars. The survey team organized all data according to survey
area and treated each survey area separately for purposes of processing.

The survey team used the following general workflow for processing data from each survey area:
1. Import JSF or HSX data with proper geodesy and initial signal gain settings.

2. Enter and confirm device and vessel geometry to account for GPS location, turning block
location, and cable layout so as to properly calculate towfish layback for all sidescan
sonar imagery.

3. Review all data and track bottom in all survey lines. Slant-range correct all survey data
once bottom tracking is complete.

4. Review data and impose automatic gain control and/or time-varied gain signal processing
techniques to improve image quality and maximize image detail.

5. Review all files individually to select targets.
6. Reconcile targets that have been selected multiple times in multiple survey files.
7. Measure and characterize targets.

8. Manipulate files to generate sidescan sonar image mosaics of entire survey area.
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9. Generate deliverable files for each survey area, relative to the project horizontal datum,
which is North American Datum of 1983, Alaska (Zone 10) State Plane in feet.

The survey team rapidly executed steps 1 through 7 above when reviewing data in the field in
order to select targets for the RV phase in each survey area. Rapid targeting identified several
unique targets in each survey area that could be investigated later in the RV phase during field
work, while comprehensive office-based postprocessing after the field period yielded
dramatically increased numbers of targets in each survey area, some of which were clearly not
MEC targets.

Steps 8 and 9 were performed in the office after completing the field work. Properly performed
sidescan sonar surveys produced accurate geographically referenced data, postprocessed and
converted to nearly seamless mosaics of plan-view sonar imagery in step 8. These mosaics of
the seafloor of the entire survey area were produced by stitching together numerous adjacent
sidescan sonar tracks, as shown for each surveyed area presented in Section 4. In addition to
highlighting bottom conditions, the mosaics can be fed into a variety of computer-aided design
(CAD) and geographic information system (GIS) software packages, including visualization
software such as Google Earth. After processing was complete, all data files were delivered to
URS in September 2015 on a hard drive to complete step 9.

3.3 REACQUISITION AND VERIFICATION SURVEYING

The RV phase included a closer inspection of selected targets identified during the WAA phase
of the survey. A remotely operated vehicle (ROV) was the primary tool used in the RV phase to
reacquire and visually inspect selected targets based on recorded GPS coordinates. The ROV
provided ground-truth video and high-resolution sonar imagery of specific targets of interest
identified by the survey team. The expectation was that if the water near the seafloor was
relatively clear, the currents were not strong, and biological growth on the target was not
excessive, the survey team would be able to visually find and identify the target.

To identify potential MEC targets of interest for the RV phase after completing WAA sidescan
sonar surveys in the various project survey areas, the survey team performed a rapid review,
processing, and interpretation of the data. Field determination of potential targets for
reacquisition and verification was based on several characteristic features in sidescan sonar
imagery, including the following:

. Size: less than approximately 5 by 5 feet. Some large targets may be of interest.
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. Shape: cylindrical (for bombs/artillery shells) or rectangular (for crates)
. Strength of acoustic signal return

Targets identified during using the sidescan sonar were initially classified as objects such as
debris, fish trap, piling, unknown, etc. during target characterization. Generally, if a target was
initially classified as a likely inert item (debris, fish trap, piling, etc.) in the field, it was not
selected as a target for the RV phase of surveying using the ROV unless it met the size criterion
described above or was adjacent to another target of interest. Most targets selected for
reacquisition in the field were initially classified as “unknown,” “box,” or “cylinder” and met the
size criterion. The size criterion is based on the approximate maximum size of expected MEC
items; many inert items, such as pilings and other debris exceeded the size criterion and were
less likely to be MEC.

3.3.1 Equipment Description

An ROV is a tethered, unmanned, highly maneuverable vehicle that is operated from the shore or
aboard a vessel. ROVs are typically linked to a topside interface by either a neutrally buoyant
tether or a load-carrying umbilical cable. The tether/umbilical cable contains electrical
conductors and fiber optics to simultaneously carry power, vehicle control, video, and data
signals between the vehicle and the operator. Most ROVs are equipped with a video camera and
lights, but may be customized to increase the vehicle’s capabilities.

The ROV system deployed for the RV surveys in the Unalaska NDSA is shown on Figure 3-8
and consisted of the following inventory of equipment:

. VideoRay Pro4 Mini-ROV
- Electrically-powered Mini-ROV with three DC-brushless thrusters for
horizontal and vertical vehicle control
- 570-line resolution video camera
- Auto-depth and auto-heading capability
- External LED lighting

. Over 500 feet of control umbilical cable
) Topside control unit with integrated control box featuring:

- Windows-based graphic user interface
- Head-up display of ROV heading, depth, and water temperature
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- Real-time video display

- Real-time digital video recording to Windows Media Video (WMV) or AVI
formats

- Real-time digital video still-capture capability

- Multifunction hand controller

. TriTech Gemini forward-looking multibeam imaging sonar

The VideoRay Pro4 model used for the RV survey was custom modified to include additional
lighting, self-contained camera equipment, and additional sensors. While video was assumed to
be the primary RV survey tool, the ROV was also outfitted with a Tritech Gemini high-
resolution forward-looking imaging sonar that provided longer range (greater than 100 feet)
plan-view imagery in real time to aid the operator with understanding the underwater
surroundings beyond what may be readily visible with the ROV onboard camera. The ROV
provided real-time video, heading, and depth information, as well as time and date stamps and
user-definable text title fields that provided the operator with the ability to maintain situational
awareness during underwater survey operations and a proper video record of all survey activities.

The survey team used an ROV on MV Island C while Blackfoot continued to conduct the WAA
using the interferometric survey. On one occasion, the ROV was used aboard Blackfoot where
the water was shallow near the barge docks at Otter Point. Two redundant ROVs were available
on board the Island C.

3.3.2 Acquisition and Survey

After identifying and prioritizing potential targets for RV surveys, the survey team directed the
vessel to anchor in the vicinity of each target. The vessel operator had to consider wind direction
when determining the anchoring location for the best placement of the vessel closest to the
targets. The heavy weight of the Island C made the vessel quite stable in strong winds and heavy
seas.

Upon anchoring at each target location, the survey team marked the location of the survey vessel
relative to the target and determined the bearing and range from the ROV launch location to each
intended target. The ROV was hand launched from the stern of the survey vessel and descended
directly down from the stern of the vessel. The operator used the onboard ROV compass to
bring the ROV to bear on the intended target while using the forward-looking Tritech Gemini
sonar to reacquire the target on sonar, as shown on the example screenshot of the sonar output
during reacquisition on Figure 3-9. The operator then flew the ROV to the target until the target
could be detected visually with the video camera on the ROV. The live video was monitored on
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the vessel, as shown in an example screenshot (Figure 3-10) of a target on a video monitor. At
most locations where the survey vessel anchored to reacquire targets, multiple targets were
inspected that were within reach of the available length of the ROV umbilical cable.

The ROV collected video, still image, and sonar imagery of each target. The survey team
classified the targets based on observations. Onboard scaling lasers, spaced at 3.25 inches apart,
provided scale in the imagery to aid with characterizing target size. In some cases, the ROV was
redeployed to collect higher quality video and still photographic imagery of specific targets of
interest, using a high-resolution still camera and high-definition video camera. All data were
organized and named in accordance with the conventions established in the SI work plan (U.S.
Navy 2014). All data files, including videos and still photographs of reacquired targets, were
delivered to URS on a hard drive in September 2015.

34  QUALITY ASSURANCE/QUALITY CONTROL TESTING

Quiality assurance/quality control (QA/QC) procedures related to the geophysical equipment
were employed to verify how the geophysical equipment responded to test shapes that
represented MEC on the seafloor. This testing occurred during the Sl surveys at the Kodiak
Island on May 8 and 10, 2015, prior to the Sl surveys at Unalaska Island. The survey crew
deployed a mock .50-calber round, inert 25-pound mortar, and inert 100-pound bomb as known
targets during the Kodiak Sl field work in Explosive Anchorage No. 1 for testing of the
EdgeTech 4125 sidescan sonar (Figure 3-11). The mock .50-calber round was an approximately
12-inch-long, 1.25-inch-diameter, thick-walled steel pipe. The 25-pound dummy mortar shell
was approximately 24 inches long with a thick steel shell and fins and weighed about 25 pounds.
The 100-pound dummy bomb was a hollow metal shell weighing approximately 15 pounds. It
was filled with gravel to more closely resemble the density of the MEC item it represented and
better reflect sound waves.

After deploying each inert test shape at a preplanned location and recording the position, a series
of survey passes with the instruments were performed to test detection and position accuracy.
The position accuracy has been demonstrated throughout this project by virtue of the successful
identification of targets in the WAA sidescan sonar surveys and RV of targets with the ROV.

The results of the sidescan sonar tests using the three test shapes showed that only the largest test
shape was positively detected. In the case of the .50-calber round and 25-pound mortar shell,
neither the 400-kHz nor the 900-kHz frequencies indicated a positive detection of the test shape.
However, both frequencies appeared to indicate the ability to detect the 100-pound test shape. It
IS important to note, however, that the 100-pound bomb test shape does not necessarily look like
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a bomb. Rather, it could easily be mistaken for a rock or a fuel tank or other storage tank. A
sample sidescan sonar survey pass at 900 kHz over the 25-pound mortar and the 100-pound
bomb test shapes is shown on Figures 3-12. An enlarged view of the 100-pound bomb and
processed information is shown on Figure 3-13.

The approximate distance between the dropped location and the detected location of the test
shape is roughly 30 feet. The error can be attributed to several sources of error during the
deployment of the test shapes and sources of error inherent in the survey technique. As stated
above, however, effective positioning has been demonstrated in practice via successful detection
and reacquisition of targets.

As expected, though both the 400 and 900-kHz frequencies detected the 100-pound bomb target,
the 900-kHz frequency appeared to provide better resolution and detail. Measurements of the
target with 400- and the 900-kHz frequency on multiple passes indicated an object
approximately 2 feet in length, 1 foot in diameter, and approximately 7 to 8 inches above the
seafloor (comparable to the test shape).
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Figure 3-2
Blackfoot
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Figure 3-3
Sidescan Sonar With and
Without Depressor Wing
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Figure 3-4
Screenshots of the Real-Time Output
of the Sidescan Sonar
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Figure 3-5
Towing Sidescan Sonar off Knuckle Boom
Crane at Rear of M/V Island C
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Figure 3-6
Example of Planned Survey Lines
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Figure 3-7
Interferometric Sidescan Sonar
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Figure 3-8
Remotely Operated Vehicle
Used for Surveying
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Figure 3-9
Screenshot of Real-Time Output
of Sonar on ROV
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Figure 3-10
Acquiring a Target Using the
Remotely Operated Vehicle
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Figure 3-11
Test Shapes
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Figure 3-12
Sample QA/QC Sidescan Sonar Survey Pass




60413578 21.ai

Note:

The dropped locations of the test shapes are indicated with
red circles, while the interpreted locations of the 100-pound
bomb (from multiple passes) are indicated with cyan circles.

O QA-100LB-BOMB-900kHz-01

BOMB

Delivery Order 0080
Sl Report

Naval Defensive
U.S. NAVY Sea Area
Unalaska Island,
Alaska

Figure 3-13
Detected Target Characteristics,
100-Pound QA/QC Test Shape




FINAL SI REPORT

NAVAL DEFENSIVE SEA AREA, UNALASKA ISLAND, AK
Naval Facilities Engineering Command Northwest

Contract No. N44255-09-D-4001

Delivery Order 0080

Table 3-1

Section 3.0
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Survey Vessels and Associated Equipment

Survey Vessel

Equipment

Goal

Island C EdgeTech 4125 400/900-kHz digital CHIRP High-resolution imagery to detect very small
sidescan sonar targets
Remotely operated vehicle with high-definition | Provide high-resolution videos and
video camera and forward-looking sonar photographs of targets

Blackfoot Ping DSP 3DSS 460-kHz interferometric High-resolution sidescan sonar imagery and

sidescan sonar with SBG inertial navigation
system

high-resolution bathymetry

Remotely operated vehicle with high-definition
video camera and forward-looking sonar

Provide high-resolution videos and
photographs of targets

Note: kHz - kilohertz
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4.0 RESULTS OF SITE INSPECTION SURVEY

41  OVERVIEW OF RESULTS

The NDSA at Unalaska was surveyed from May 27 through June 7, 2015. The SI field work was
conducted in early spring when the visibility of the seafloor was expected to be good and weather
conditions acceptable. During the PA research conducted prior to the SI work plan, divers in the
area stated that when the water warms during the summer, algal blooms hamper visibility near the
seafloor.

The survey team on the Island C had no stand-down days resulting from poor weather and was
able to survey during each of the 14 work days. The survey vessel traveled to Chernofski harbor
during the night on May 29, 2015 and returned to the Dutch Harbor areas the night of June 2,
2015, thereby leaving the days available for survey work. Blackfoot was not needed to conduct
surveying on the last two days because all WAA surveys had been completed. The dates on
which the specific areas were surveyed and the type of equipment used to survey are listed on
Table 4-1. A daily record of field events are documented in the field notes provided in
Appendix A.

Of the 14 planned survey areas listed on Table 2-1, WAA surveying was performed at all or a
majority of 12 of these areas. The total area of these planned survey areas is 2,104 acres, which is
approximately 79 percent of the 2,680 total areas planned for SI surveying as listed on Table 2-1.
Actual survey coverage according to recorded data is 2,150 acres. It was understood during the
planning stage that the survey team may not be able to complete surveys in all areas within the
allotted 14 days, but that the team would accomplish as much surveying as possible within that
time frame.

No WAA survey was conducted at these two survey areas: AATC on Amaknak Island and
Summer Bay Dock. The largest size of ammunition used at the AATC was 40-mm anti-aircraft
rounds. The two smaller test shapes, the mock .50-calber round and 25-pound mortar shell, were
not observed during QA/QC testing using the sidescan sonar, as described in Section 3.5.
Therefore, WAA surveying would not have been helpful in the AATC area because of the
expected size of munitions used. The crew on Blackfoot attempted to survey Summer Bay Dock
area using the interferometric sidescan sonar; however, the kelp was very thick across the bay and
surveying in this area was not possible.
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For each survey area, Table 4-2 lists the WAA survey date, number of targets identified, the RV
survey date, and number of targets reacquired. A total of 1,672 targets were identified during the
WAA survey. Appendix C includes a list, including related characteristics, of each target
identified during the WAA survey for each survey area.

Targets identified using the sidescan sonar were initially classified as objects such as debris, fish
trap, piling, unknown, etc. during target characterization. Table 4-3 is a summary of how the
targets were initially classified. Approximately 38 percent (646 of 1,672) of the targets were
classified as “unknown,” “box” (possible ammunition crate), or “cylinder” (possible bomb).
Generally, if a target was initially classified as a likely inert item (debris, fish trap, piling, etc.) in
the field, it was not selected as a target for RV surveying. Most targets selected for reacquisition
in the field were initially classified as “unknown,” “box,” or “cylinder.”

The survey team performed RV surveying at 10 areas, and reacquired 111 targets (104 discrete
targets plus 7 target lines). A target line is the general survey path of the ROV taken in an area of
interest, particularly along the seafloor adjacent to a current or former dock face where MEC
items may have been dropped in the water. Table 4-4 lists the characteristics of each reacquired
target, and the following sections provide more detail on the results of surveying within each
individual survey area. The geophysical subcontractor’s report is included as Appendix D in this
Sl report.

Table 4-5 summarizes the percent of targets initially classified as “unknown,” “box,” or
“cylinder” that were reacquired as part of the RV survey. Of the 102 targets reacquired (not
including the 7 target lines), 92 were initially classified as “unknown,” “box,” or “cylinder” as
summarized for each survey area in Table 4-5. Therefore, 14% of the 646 targets that were
initially classified as “unknown,” “box,” or “cylinder” were reacquired, reducing the number of
targets initially classified as “unknown,” “box,” or “cylinder” to 554. Of those 554 targets, 136
met the size criterion (smaller than 5 feet in all directions) specified in Section 3.3. However,
targets of interest that were slightly larger than this criterion were still reacquired.

Possible MEC items were identified at three survey areas as described in Section 4.3 for Eider
Point, Dutch Harbor Dock, and Mutton Cove Docks.
4.2 INTERACTIVE GIS MAP OF SURVEYED AREAS

Prior to describing the results for each individual area, it may be of interest to the reader to
become familiar with using the interactive GIS map, which is provided in Appendix E. The data
are presented on seven DVDs because the video files and sidescan data are too large to fit onto
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fewer DVDs. The interactive GIS map is in a published map file format (.pmf file extension) and
is opened only with ArcReader. ArcReader, which was developed by ESRI, can be downloaded
for free at ESRI’s website at http://www.esri.com/software/arcgis/arcreader/ download.
Appendix E includes basic instructions for opening and using the interactive GIS map.

Figures 4-1 and 4-2 show an overview of all surveyed areas in the vicinity of Dutch Harbor and
the vicinity of Chernofski Harbor and Otter Point. The interactive GIS map shows all surveyed
areas, sidescan survey results of the seafloor, the 1,672 target locations identified during the
WAA survey with linked target information, and videos of reacquired targets.

When viewing the coverage areas on the GIS map, one can zoom in to any surveyed area, see all
target points identified during the WAA survey, and turn on various layers (e.g., sidescan sonar
results of the seafloor, planned survey areas and priority, etc.). By clicking on the targets target
points, the target information (target identification, coordinates, and dimensions) appears. Red
points signify those targets reacquired using the ROV and have a linked video of the target.
Yellow targets do not have a linked video. Note that the reacquired targets will be linked to
videos only on one of the DVDs, as described above.

Each of the seven DVDs includes coverage of all surveyed areas. As mentioned previously, no
surveys were completed at AATC on Amaknak Island and Summer Bay Dock. The differences in
the content of the DVDs include sidescan sonar and video content of specific areas associated
with the reacquired targets in specific areas.

DVD1 includes sidescan sonar results and links to videos of reacquired targets for:
. Eider Point

DVD2 includes sidescan sonar results and links to videos of the target line for:
o Eider Point

DVD3 includes sidescan sonar results and links to videos of reacquired targets for:
. Additional Docks near Dutch Harbor Spit

DVD4 includes sidescan sonar results and links to videos of reacquired targets and a target line
for:
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. Hog Island Dock
° Dutch Harbor Dock

DVD?5 includes sidescan sonar results and links to videos of reacquired targets and a target line
for:

Army Dock in Captains Bay

Fuel Oil Dock

Dutch Harbor Landfill

Docks in the Iliuliuk Harbor Area (East)
Docks in the Iliuliuk Harbor Area (West)

DVDG6 includes sidescan sonar results and links to videos of reacquired targets and a target line
for:

° Eastern Half of Chernofski Harbor

DVD?7 includes sidescan sonar results and links to videos of reacquired targets and target lines
for:

o Former Barge Docks at Otter Point
. Mutton Cove Docks

43 SURVEY AREAS NEAR DUTCH HARBOR

Results of the areas that were surveyed are summarized in the following sections. There is no
subsection for AATC on Amaknak Island or Summer Bay Dock because no surveying was
conducted at either area, as explained in Section 4.1.

4.3.1 Army Dock in Captains Bay

The survey team on the Island C conducted the WAA survey of Army Dock in Captains Bay on
May 27, 2015, and detected 65 targets. The locations of the targets identified during the WAA
survey using the sidescan sonar are shown in Figure 4-3. Better viewing of the sidescan sonar
results may be seen in this area on the interactive GIS map (Appendix E). The initial
classification based on the WAA survey indicates that 53 targets were likely inert items (debris,
fish traps, pilings, etc.), 5 targets were boxes, 1 target was cylindrical, and 6 targets were
unknown (Table 4-3).
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On June 5, 2015, the survey team on MV Island C used the ROV for the RV survey. Four targets
were reacquired with the ROV during the RV survey and are shown as the red-colored target
locations on Figure 4-3. Videos recorded while reacquiring these targets are linked to the red
targets on the interactive map (Appendix E on DVD). In addition to reacquiring specific targets,
the survey team used the ROV to visually inspect the seafloor along the face of the pier where
items may have been lost off the pier during transfers from ship to shore. The red target line
shown on Figure 4-3 represents the approximate location of the ROV path represented by the
linked video on the interactive map.

Table 4-4 lists the characteristics of each reacquired target, including coordinates, approximate
dimensions, and classification. Four of the 12 targets (33%) that were initially classified as
“unknown,” “box,” or “cylinder” were reacquired (Table 4-5). No MEC was positively
identified. The reacquired targets were classified as one heavily corroded rectangular object, one
battery, one tire, and one corroded 55-gallon drum. Further sorting of the characteristics of the
targets in Appendix C shows that of the remaining targets that were not reacquired in this survey
area, there are four targets that were initially classified as “unknown,” “box,” or “cylinder,” and
meet the size criterion (less than 5 feet in all directions per Section 3.3) (Table 4-5).

4.3.2 Eider Point

The survey team on Blackfoot conducted the WAA survey of Eider Point (Unalaska Bay side) on
June 4, 2015, and detected 139 targets. The locations of the targets identified during the WAA
survey using the sidescan sonar are shown on Figure 4-4. Better viewing of the sidescan sonar
results may be seen in this area on the interactive GIS map (Appendix E). The initial
classification based on the WAA survey indicate that 28 targets were likely inert items (debris,
fish traps, pilings, etc.), and 111 targets were unknown boxes, cylindrical objects, or other
unknown objects (Table 4-3).

On June 5, 2015, the survey team on Island C used the ROV to reacquired five targets that are
shown as the red-colored target locations on Figure 4-4. Videos recorded while reacquiring these
targets are linked to the red targets on the interactive map (Appendix E on DVD). In addition to
reacquiring specific targets, the survey team used the ROV to visually inspect the seafloor along
the face of the former dock where items may have been lost off the pier during transfers from ship
to shore. The red target line shown on Figure 4-4 represents the approximate location of the ROV
path represented by the linked video on the interactive map.

Table 4-4 lists the characteristics of each reacquired target, including coordinates, approximate
dimensions, and classification. Five of the 111 targets (5%) that were initially classified as
“unknown,” “box,” or “cylinder” were reacquired (Table 4-5). No MEC was positively
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identified in the water. The reacquired targets were classified as two timber pilings, one pipe, one
fish trap, and timber debris and fishing gear. Further sorting of the characteristics of the targets in
Appendix C shows that of the remaining targets that were not reacquired in this survey area, there
are 22 targets that were initially classified as “unknown,” “box,” or “cylinder,” and meet the size
criterion (less than 5 feet in all directions per Section 3.3) (Table 4-5).

While the survey team on the Island C was reacquiring targets, the team on Blackfoot surveyed
the shoreline from the beach because of the previously documented history of the presence of
MEC in this area as described in Section 2.5.2. Two MEC items were observed at the coordinates
on Figure 4-4. Figure 4-5 shows the two partially buried MEC items found on the shoreline of
Unalaska Bay at Eider Point. The information about the MEC findings was relayed to the Navy.
Steve Saepoff, Environmental Restoration Team Supervisor, requested the explosive ordnance
disposal team at Joint Base ElImendorf-Richardson to remove of the MEC items from the
shoreline. By the beginning of July 2015, explosive ordnance disposal team had removed the two
identified MEC items plus two additional MEC items found during a more thorough inspection of
the area.

The beach area near Magazine J (Figure 4-4) is gently sloping and rocky, and has abundant kelp
(Figure 4-6) which prevented surveying from approximately 50 to 100 feet from the shoreline.
This area that could not be surveyed may contain MEC items given the history of the area,
especially near Magazine J.

4.3.3 Seafloor near Dutch Harbor Landfill

The survey team on the Island C conducted the WAA survey of the seafloor near Dutch Harbor
Landfill on May 28, 2015, and detected 153 targets. The locations of the targets identified during
the WAA survey using the sidescan sonar are shown on Figure 4-7. Better viewing of the
sidescan sonar results may be seen in this area on the interactive GIS map (Appendix E). The
initial classification based on the WAA survey indicate that 111 targets were likely inert items
(debris, fish traps, pilings, etc.), and 42 targets were a box, a cylinder, or other unknown objects
(Table 4-3).

As part of the RV survey of the seafloor near Dutch Harbor Landfill on June 6, 2015, the survey
team on Island C used the ROV to reacquire seven targets. The associated target locations are
shown as the red-colored target locations on Figure 4-7. Videos recorded while reacquiring these
targets are linked to the red targets on the interactive map (Appendix E on DVD).

J\DCS\Projects\Legacy URS\N\Navy AE\AE-2009\DO 80 - xx48 14 Unalaska & Kodiak SI & Kiska EECA\09 Reports & Deliverables\R-3
Deliverables\Final SI Report - Unalaska\Working Final SI Report Unalaska 7-28-16.docx



FINAL SI REPORT FOR NAVAL DEFENSIVE SEA AREA Section 4.0

UNALASKA ISLAND, ALASKA Revision No.: 0
Naval Facilities Engineering Command Northwest Date: 7/28/16
Contract No. N44255-09-D-4001 Page 4-7

Delivery Order 0080

Table 4-4 lists the characteristics of each reacquired target, including coordinates, approximate
dimensions, and classification. Five of the 42 targets (12%) that were initially classified as
“unknown,” “box,” or “cylinder” were reacquired (Table 4-5). No MEC was positively
identified. The reacquired targets were classified as a timber with cable and heavy growth, one
fishing buoy, one unknown item with an access door, and two fish traps. The survey team
attempted to reacquire two additional targets, but those targets were not observed. Further sorting
of the characteristics of the targets in Appendix C shows that of the remaining targets that were
not reacquired in this survey area, there are four targets that were initially classified as
“unknown,” “box,” or “cylinder,” and meet the size criterion (less than 5 feet in all directions per
Section 3.3) (Table 4-5).

4.3.4 Dutch Harbor Dock

The survey team on Blackfoot conducted the WAA survey of the Dutch Harbor Dock area on
May 29, 2015, and detected 120 targets. The locations of the targets identified during the WAA
survey using the sidescan sonar are shown in Figure 4-8. Better viewing of the sidescan sonar
results may be seen in this area on the interactive GIS map (Appendix E). The initial
classification based on the WAA survey indicate that 62 targets were likely inert items (debris,
fish traps, pilings, etc.), and 58 targets were unknown objects (Table 4-3).

As part of the RV survey of the Dutch Harbor Dock area on June 6, 2015, the survey team on
Island C used the ROV to reacquire four targets shown as the red-colored target locations on
Figure 4-8. Videos recorded while reacquiring these targets are linked to the red targets on the
interactive map (Appendix E on DVD). In addition to reacquired targets, the seafloor below the
face of the southeastern edge of the dock was inspected for MEC items. The line representing
this ROV survey is shown by the curved red target line on Figure 4-8.

Table 4-4 lists the characteristics of each reacquired target, including coordinates, approximate
dimensions, and classification. Four of the 58 targets (7%) that were initially classified as
“unknown” or “box” were reacquired (Table 4-5). Further sorting of the characteristics of the
targets in Appendix C shows that of the remaining targets that were not reacquired in this survey
area, there are 20 targets that were initially classified as “unknown” or “box” and meet the size
criterion (less than 5 feet in all directions per Section 3.3) (Table 4-5).

One possible MEC item was found. Target 1 appears to be a possible bomb or tank (Figure 4-9).
Based on the sidescan sonar images, Target 1 appears to be roughly 6.3 feet long, 3.2 feet wide,
and rises 1.3 feet above the seafloor. It is covered with heavy marine growth. The target appears
to be a corroded metallic object with a bulbous end as viewed from the end that was not covered
with marine growth. Target 1 is located at a depth of less than 20 feet located north of the
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southeast end of the airport runway and approximately 125 feet from shore. The remaining
reacquired targets were classified as one tire, one rock, and one crab pot.

The current dock at Dutch Harbor Dock appears to be an active fuel dock referred to as the Delta
Western Fuel Dock that may have been rebuilt in recent years. During the RV survey, the
seafloor near the dock was very clean. It appeared that gravel may have been recently placed
around the dock area, and young biological growth was present.

4.3.5 Additional Docks near Dutch Harbor Spit

The survey team on the Island C conducted the WAA survey of the Additional Docks near Dutch
Harbor Spit area on June 3, 2015, and detected 373 targets. The locations of the targets identified
during the WAA survey using the sidescan sonar are shown on Figure 4-10. Better viewing of the
sidescan sonar results may be seen in this area on the interactive GIS map (Appendix E on DVD).
The initial classification based on the WAA survey indicate that 279 targets were likely inert
items (debris, fish traps, pilings, etc.), and 94 targets were unknown objects (Table 4-3).

As part of the RV survey of the Additional Docks near Dutch Harbor Spit area on June 7, 2015,
the survey team on Island C used the ROV to reacquire 18 targets shown as the red-colored target
locations on Figure 4-10. Videos recorded while reacquiring these targets are linked to the red
targets on the interactive map (Appendix E on DVD).

Table 4-4 lists the characteristics of each reacquired target, including coordinates, approximate
dimensions, and classification. Eighteen of the 94 targets (19%) that were initially classified as
“unknown” or “box” were reacquired (Table 4-5). No MEC item was identified. The reacquired
targets were classified as one fish trap, several pieces of timber, one rusted drum, five rocks, one
television, one corroded rectangular object, a piece of steel sheeting, two pieces of steel pipe,
fishing gear, and one timber fender panel. Further sorting of the characteristics of the targets in
Appendix C shows that of the remaining targets that were not reacquired in this survey area, there
are 15 targets that were initially classified as “unknown” or “box” and meet the size criterion (less
than 5 feet in all directions per Section 3.3) (Table 4-5).

This area appeared to contain more debris than most other areas surveyed, probably because this
is an area of significant historical and current use.
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4.3.6 Docks in Iliuliuk Harbor Area (East)

The survey team on Blackfoot conducted the first WAA survey of the Docks in Iliuliuk Harbor
Area (East) area on May 27 and 28, 2015, and detected 73 targets. The locations of the targets
identified during the WAA survey using the sidescan sonar are shown on Figure 4-11. Better
viewing of the sidescan sonar results may be seen in this area on the interactive GIS map
(Appendix E on DVD). The initial classification based on the WAA survey indicate that 30
targets were likely inert items (debris, fish traps, pilings, etc.), and 43 targets were unknown
objects (Table 4-3). Because of the allotted time for conducting surveys, no RV survey of the
Docks in the Iliuliuk Harbor Area (East) area was conducted. Although no RV survey was
conducted, sorting of the characteristics of the targets in Appendix C shows that there are 7
targets in this survey area that were initially classified as “unknown” or “box” and meet the size
criterion (less than 5 feet in all directions per Section 3.3) (Table 4-5).

4.3.7 Docks in Iliuliuk Harbor Area (West)

The survey team on Blackfoot conducted the first WAA survey of the Docks in Iliuliuk Harbor
Area (West) area on May 29 and 28, 2015 and detected 149 targets. The locations of the targets
identified during the WAA survey using the sidescan sonar are shown on Figure 4-11. Better
viewing of the sidescan sonar results may be seen in this area on the interactive GIS map
(Appendix E on DVD). The initial classification based on the WAA survey indicate that 149
targets were likely inert items (debris, fish traps, pilings, etc.), and no targets were classified as
unknown objects (Table 4-3). Because of the allotted time for conducting surveys, no RV survey
of the Docks in the Iliuliuk Harbor Area (West) area was conducted. Although no RV survey was
conducted, sorting of the characteristics of the targets in Appendix C shows that there are no
targets in this survey area that were initially classified as “unknown” or “box” and meet the size
criterion (less than 5 feet in all directions per Section 3.3) (Table 4-5).

4.3.8 Hog Island Dock

The survey team on the Island C conducted the WAA survey of the Hog Island Dock area on May
29, 2015, and detected 19 targets. The locations of the targets identified during the WAA survey
using the sidescan sonar are shown on Figure 4-12. Better viewing of the sidescan sonar results
may be seen in this area on the interactive GIS map (Appendix E). The initial classification based
on the WAA survey indicate that 8 targets were likely inert items (debris and pilings), and 11
targets were classified as unknown objects (Table 4-3).
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As part of the RV survey of the Hog Island Dock area on June 5, 2015, the survey team on Island
C used the ROV to reacquire 3 targets. The associated targets are colored red on Figure 4-12.
Videos recorded while reacquiring these targets are linked to the red targets on the interactive
map (Appendix E on DVD).

Table 4-4 lists the characteristics of each reacquired target, including coordinates, approximate
dimensions, and classification. Two of the 11 targets (18%) that were initially classified as
“unknown” or “box” were reacquired (Table 4-5). No MEC item was identified. The reacquired
targets appear to be two steel pipes and one steel beam. Further sorting of the characteristics of
the targets in Appendix C shows that of the remaining targets that were not reacquired in this
survey area, there is one target that was initially classified as “unknown” or “box’ and meets the
size criterion (less than 5 feet in all directions per Section 3.3) (Table 4-5).

4.3.9 Fuel Oil Dock

The survey team on the Island C conducted the WAA survey of the Fuel Oil Dock area on May
29, 2015, and detected 60 targets. The locations of the targets identified during the WAA survey
using the sidescan sonar are shown on Figure 4-13. Better viewing of the sidescan sonar results
may be seen in this area on the interactive GIS map (Appendix E). The initial classification based
on the WAA survey indicate that 28 targets were likely inert items (debris, fish traps, a box, and
pilings), and 32 targets were classified as unknown or box-like objects (Table 4-3).

As part of the RV survey of the Fuel Oil Dock area, the survey team on the Island C used the
ROV on June 6, 2015, to reacquire 4 targets that were initially classified as a box or unknown
objects. The associated targets are colored red on Figure 4-12. Videos recorded while
reacquiring these targets are linked to the red targets on the interactive map (Appendix E on
DVD).

Table 4-4 lists the characteristics of each reacquired target, including coordinates, approximate
dimensions, and classification. Four of the 32 targets (13%) that were initially classified as
“unknown” or “box” were reacquired (Table 4-5). No MEC item was identified. The reacquired
targets were classified as three rocks and one concrete block. Further sorting of the characteristics
of the targets in Appendix C shows that of the remaining targets that were not reacquired in this
survey area, there are nine targets that were initially classified as “unknown” or “box” and meet
the size criterion (less than 5 feet in all directions per Section 3.3) (Table 4-5).

The existing dock at the former Fuel Oil Dock is currently referred to as American President
Lines, Dutch Harbor Wharf. It has a large crane for loading and unloading large containers. It is
owned by Dutch Harbor Development Corporation and operated by American President Lines
Limited and Delta Western.
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4.4 SURVEY AREAS AT CHERNOFSKI HARBOR AND OTTER POINT
4.4.1 Mutton Cove Docks

The survey team on the Island C conducted the WAA survey of the Mutton Cove Docks area on
May 31, 2015, and detected 152 targets. The locations of the targets identified during the WAA
survey using the sidescan sonar are shown on Figure 4-13. Better viewing of the sidescan sonar
results may be seen in this area on the interactive GIS map (Appendix E). The initial
classification based on the WAA survey indicate that 90 targets were likely inert items (debris and
pilings), and 62 targets were classified as unknown objects (Table 4-3).

As part of the RV survey of the Mutton Cove Docks area on June 1 and 2, 2015, the survey team
on the Island C used the ROV to reacquire 23 targets that are shown as the red-colored target
locations on Figure 4-14. Videos recorded while reacquiring these targets are linked to the red
targets on the interactive map (Appendix E on DVD). In addition to the reacquired targets, the
seafloor near the edges of the two large docks on the western and eastern shores of Mutton Cove
were inspected for MEC items. These two areas are represented by the two red target lines on
Figure 4-14. Linked videos of the seafloor in these areas can be viewed by clicking on the red
target lines on the associated DVD in Appendix E.

Table 4-4 lists the characteristics of each reacquired target, including coordinates, approximate
dimensions, and classification. Twenty of the 62 targets (32%) that were initially classified as
“unknown” or “box” were reacquired (Table 4-5).

Two targets were identified as possible bombs or tanks. Target 4 is classified as a possible bomb
or tank and is shown in the photographs in from the high definition video camera on the ROV
(Figure 4-15). Target 4 is cylindrical with a bulbous end, is approximately 5.3 feet long, and has
a diameter of 1.2 feet. Similarly, Target 36 is classified as a possible bomb and is shown in the
photographs from the high definition video camera on the ROV (Figure 4-16). Target 36 is
cylindrical with a bulbous end, and is approximately 4.7 feet long and has a diameter of 2.3 feet.
The remainder of the reacquired targets were classified as eight possible anchors (primarily of
concrete), three wood or timber objects, one 55-gallon drum with a lid and partial label, two
rocks, one or more sunken buoys, a cylindrical item, four unknown objects, and one target that
could not be located.

Further sorting of the characteristics of the targets in Appendix C shows that of the remaining
targets that were not reacquired in this survey area, there are 12 targets that were initially
classified as “unknown” or “box” and meet the size criterion (less than 5 feet in all directions per
Section 3.3) (Table 4-5).
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4.4.2 Eastern Half of Chernofski Harbor

The survey teams on the Island C and Blackfoot conducted the WAA survey of the Eastern Half of
Chernofski Harbor area on May 31 and June 1, 2015, and detected 210 targets. The locations of
the targets identified during the WAA survey using the sidescan sonar are shown on Figure 4-14.
Better viewing of the sidescan sonar results may be seen in this area on the interactive GIS map
(Appendix E). The initial classification based on the WAA survey indicate that 47 targets were
likely inert items (debris, fish traps, and pilings), and 163 targets were classified as unknown or
box-like objects (Table 4-3).

As part of the RV survey of the Eastern Half of Chernofski Harbor area on May 31 and June 1,
2015, the survey team on the Island C used the ROV to reacquire 22 targets shown as the red-
colored target locations on Figure 4-14. Videos recorded while reacquiring these targets are
linked to the red targets on the interactive map (Appendix E on DVD). A ship wreck was found
in the southwest portion of the area where a small red target line is shown on Figure 4-14. The
ROV inspected the wreck for evidence of MEC on the deck, but none was observed as shown on
the linked video in Appendix E.

Table 4-4 lists the characteristics of each reacquired target, including coordinates, approximate
dimensions, and classification. Eighteen of the 163 targets (11%) that were initially classified as
“unknown” or “box” were reacquired (Table 4-5). No targets were identified as MEC items. The
reacquired targets were classified as nine anchors, one piece of angle iron, one crab pot, several
pieces of timber or pilings, two drums, two sunken buoys, and unknown debris. Further sorting
of the characteristics of the targets in Appendix C shows that of the remaining targets that were
not reacquired in this survey area, there are 41 targets that were initially classified as “unknown”
or “box” and meet the size criterion (less than 5 feet in all directions per Section 3.3) (Table 4-5).

4.4.3 Former Barge Docks at Otter Point

The survey team on Blackfoot conducted the WAA survey of the Former Barge Docks at Otter
Point area on May 31, 2015, and detected 159 targets. The locations of the targets identified
during the WAA survey using the sidescan sonar are shown on Figure 4-17. Better viewing of the
sidescan sonar results may be seen in this area on the interactive GIS map (Appendix E). The
initial classification based on the WAA survey indicate that 141 targets were likely inert items
(debris and pilings), and 18 targets were classified as unknown objects (Table 4-3).

As part of the RV survey of the Former Barge Docks at Otter Point area on June 2, 2015, the
survey team on the Island C used the ROV to reacquire 14 targets shown as the red-colored target
locations on Figure 4-17. Videos recorded while reacquiring these targets are linked to the red
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targets on the interactive map (Appendix E on DVD). In addition, the seafloor near the
northernmost former barge dock was inspected items using the ROV as represented by the small
red line on Figure 4-17. Several of the reacquired targets were near the other two former barge
docks.

Table 4-4 lists the characteristics of each reacquired target, including coordinates, approximate
dimensions, and classification. Twelve of the 18 targets (67%) that were initially classified as
“unknown” or “box” were reacquired (Table 4-5). No MEC item was identified. The reacquired
targets were classified as timber pilings, one fence panel, four metal frames, four rocks, and three
unknown items because they were covered with kelp. Further sorting of the characteristics of the
targets in Appendix C shows that of the remaining targets that were not reacquired in this survey
area, there is one target that was initially classified as “unknown” or “box” and meets the size
criterion (less than 5 feet in all directions per Section 3.3) (Table 4-5).
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Figure 4-16
Possible Bomb or Tank in Mutton Cove, Target 36
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Table 4-1
Schedule of Survey Areas During Unalaska NDSA SI Surveys
Date Vessel Survey Area at Unalaska NDSA Survey Type
5/27/2015 MV lIsland C Army Dock in Captains Bay sidescan sonar
Blackfoot Docks in the Hliuliuk Harbor Area (East) interferometric sonar
(start initial survey)
5/28/2015 MV lIsland C Seafloor near Dutch Harbor Landfill sidescan sonar
Fuel Oil Dock
Blackfoot Docks in the Hliuliuk Harbor Area (East) interferometric sonar
(poor weather - short day finish initial
survey)
5/29/2015 MV lIsland C Hog Island Dock sidescan sonar
(day) AATC on Amaknak Island (start initial
survey)
Blackfoot Dutch Harbor Dock interferometric sonar
Docks in the Hiuliuk Harbor Area (West)
5/29/2015 MV Island C Motor to Chernofski Harbor mobilize to remote area
(night) and Blackfoot
5/30/2015 MV lIsland C Otter Point support
Blackfoot Otter Point interferometric sonar
5/31/2015 MV lIsland C Eastern Half of Chernofski Harbor (start sidescan sonar
initial survey) ROV
Blackfoot Mutton Cove interferometric sonar
6/1/2015 MV Island C Eastern Half of Chernofski Harbor\ ROV
Mutton Cove
Blackfoot Eastern Half of Chernofski Harbor (finish interferometric sonar
initial survey)
6/2/2015 MV lIsland C Mutton Cove ROV
Blackfoot Otter Point ROV
6/2/2015 MV Island C Motor to Dutch Harbor demobilize from remote area
(night) and Blackfoot
6/3/2015 MV lIsland C Additional Docks near Dutch Harbor Spit sidescan sonar
Blackfoot Summer Bay Dock (attempted) interferometric sonar
6/4/2015 MV lIsland C Eider Point support
Blackfoot Eider Point interferometric sonar
6/5/2015 MV lIsland C Eider Point ROV
Hog Island Dock
Army Dock in Captains Bay
Blackfoot Eider Point visual inspection at shoreline
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Table 4-1 (Continued)

Section 4.0
Revision No.: 0
Date: 7/28/16
Page 4-32

Schedule of Survey Areas During Unalaska NDSA SI Surveys

Additional Docks near Dutch Harbor Spit

Date Vessel Survey Area at Unalaska NDSA Survey Type
6/6/2015 MV Island C Seafloor near Dutch Harbor Landfill ROV
Dutch Harbor Dock (start)
Fuel Oil Dock
6/7/2015 MV lIsland C Dutch Harbor Dock (finish) ROV

Notes:

NSDA - Naval Defense Sea Area
ROV - remotely operated vehicle

MV - motor vessel
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Table 4-2
Summary of Targets Identified and Reacquired During Unalaska NDSA WAA and RV Surveys

Section 4.0
Revision No.: 0
Date: 7/28/16
Page 4-33

Survey Area?

| WAA Survey Date

Targets Identified

RV Survey Date

Targets Reacquired

Dutch Harbor

Army Dock in Captains Bay 5/27/15 65 6/5/15 5b
Eider Point 6/4/15 139 6/5/15 6°
Seafloor near Dutch Harbor Landfill 5/28/15 153 6/6/15 5
Dutch Harbor Dock 5/29/15 120 6/6/15 5b
Additional Docks near Dutch Harbor Spit 6/3/15 373 6/7/15 18
Docks in the Hiuliuk Harbor Area (East) 5/27/15-5/28/15 73 NA NA
Docks in the Iliuliuk Harbor Area (West) 5/29/15 149 NA NA
Hog Island Dock 5/29/15 19 6/5/15 3
Summer Bay Dock NA NA NA NA
Fuel Oil Dock 5/28/15 60 6/6/15 4
AATC on Amaknak Island NA NA NA NA
Chernofski Harbor and Otter Point
Mutton Cove Docks 5/31/15 152 6/1/15-6/2/15 25°¢
Former Barge Docks at Otter Point 5/30/15 159 6/2/15 15°
Eastern Half of Chernofski Harbor 5/31/15-6/1/15 210 5/31/15-6/1/15 23°
Total 1,672 109

aThe geophysical subcontractor (Gravity) used slightly different names for the survey areas.

®Includes one target line
®Includes two target lines

Notes:

NA - not applicable

NDSA - Naval Defensive Sea Area
RV - reacquisition and verification
WAA - Wide Area Assessment
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Table 4-3
Summary of Initial Target Classification Based on WAA Survey
Unknown,
Cylinder or | Debris, Debris Blank, or
Anchor Anchor Cylindrical | Cluster, Debris Fish Cluster of
Survey Area? (possible) Block Box or Crate Buoy Target Field Trap(s) Kayak | Piling | Timber | Tires Targets Wreck Total
Dutch Harbor
Army Dock in Captains Bay 0 0 5 0 1 28 8 0 17 0 0 6 0 65
Eider Point 0 0 21 0 3 7 4 0 15 0 0 87 2 139
Seafloor near Dutch Harbor Landfill 0 0 1 0 1 86 22 0 2 0 0 40 1 153
Dutch Harbor Dock 0 0 0 0 0 16 2 1 38 0 4 58 1 120
Additional Docks near Dutch Harbor Spit 0 0 0 0 0 176 36 0 63 2 1 94 1 373
Docks in the lliuliuk Harbor Area (East) 0 0 0 0 0 5 8 0 15 0 0 43 2 73
Docks in the lliuliuk Harbor Area (West) 0 0 0 0 0 104 10 0 31 0 1 0 3 149
Hog Island Dock 0 0 0 0 0 4 0 0 4 0 0 11 0 19
Summer Bay Dock NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fuel Oil Dock 0 0 1 0 0 7 12 0 9 0 0 31 0 60
AATC on Amaknak Island NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chernofski Harbor and Otter Point
Mutton Cove Docks 0 4 0 1 0 16 2 0 67 0 0 62 0 152
Former Barge Docks at Otter Point 0 0 0 0 0 124 0 0 16 0 0 18 1 159
Eastern Half of Chernofski Harbor 2 0 2 0 0 3 8 0 33 0 0 161 1 210
Total 2 4 30 1 5 576 112 1 310 2 6 611 12 1,672

aThe geophysical subcontractor (Gravity) used slightly different names for the survey areas.

Notes:
NA - not applicable
WAA - Wide Area Assessment
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Table 4-4
Reacquired Targets and Related Characteristics
Height Length Width
Survey Area? WAA Target ID RV Target ID Easting® Northing® (feet) (feet) feet) Classification

Dutch Harbor

Army Dock in Captains Bay WAA_SSS_400kHz_CaptainsBayArmyPier_2 RI_ROV_CaptainsBayArmyPier_Target 02 5310352 1174498 2.3 2.8 1.7 Heavily corroded rectangular object
WAA _SSS 400kHz_CaptainsBayArmyPier_3 RI_ROV_CaptainsBayArmyPier_Target 03 5310151 1174421 0.9 3.6 1.8 Battery
WAA _SSS 400kHz_CaptainsBayArmyPier_4 RI_ROV_CaptainsBayArmyPier_Target 04 5310317 1174422 1.9 3.1 1.9 Tire
WAA_SSS_400kHz_CaptainsBayArmyPier_9 R1_ROV_CaptainsBayArmyPier_Target 09 5309781 1173387 2 4 1.3 Corroded 55-gallon drum

Eider Point WAA _SSS 400kHz_EiderPointDock_4 Rl_ROV_EiderPointDock_Target 04 5294791 1207229 0.3 4.4 3.4 Pipe driven into sediment
WAA _SSS 400kHz_EiderPointDock 9 R1_ROV_EiderPointDock_Target 09 5295055 1208753 0.6 3.9 11 Timber piling
WAA _SSS 400kHz_EiderPointDock 12 RI_ROV_EiderPointDock_Target 12 5295150 1208710 0.6 6 24 Timber piling
WAA _SSS 400kHz_EiderPointDock 13 Rl_ROV_EiderPointDock_Target 13 5295185 1208910 3.1 12.7 59 Fish Trap
WAA _SSS 400kHz_EiderPointDock 14 R1_ROV_EiderPointDock_Target 14 5295210 1208758 11 6.4 2.1 Timber debris and fishing gear

Seafloor near Dutch Harbor Landfill WAA _SSS 400kHz_DutchHarborLandFill_1 R1_ROV_DutchHarborLandFill_Target 01 5322191 1188323 0.6 2.8 1.3 Not observed
WAA _SSS 400kHz_DutchHarborLandFill_2 R1_ROV_DutchHarborLandFill_Target 02 5322182 1188301 0.6 3.2 1.9 Timber with cable and heavy growth
WAA _SSS 400kHz_DutchHarborLandFill_3 R1_ROV_DutchHarborLandFill_Target 03 5320927 1188042 14 6.8 19 Fishing Buoy
WAA _SSS 400kHz_DutchHarborLandFill_5 R1_ROV_DutchHarborLandFill_Target 05 5320360 1187580 1.6 6.2 2.8 Unknown Target with Access Door
WAA _SSS 400kHz_DutchHarborLandFill_7 R1_ROV_DutchHarborLandFill_Target 07 5321376 1187380 3.3 2.7 4.8 Fish Trap
WAA _SSS 400kHz_DutchHarborLandFill_8 R1_ROV_DutchHarborLandFill_Target_08 5321423 1187336 1 8.1 4.2 Fish Trap
WAA _SSS 400kHz_DutchHarborLandFill_9 R1_ROV_DutchHarborLandFill_Target 09 5321209 1186986 2 2.1 3.2 Not observed

Dutch Harbor Dock WAA SSS 400kHz_DutchHarborDockl 1 RI_ROV_DutchHarborDock1 Target 01 5315970 1191441 13 6.3 3.2 Possible Bomb
WAA SSS 400kHz_DutchHarborDockl 2 R1_ROV_DutchHarborDock1 Target 02 5316242 1190745 16 6 2.3 Tire
WAA SSS 400kHz_DutchHarborDockl 3 RI_ROV_DutchHarborDockl Target 03 5316752 1189687 0.4 3.5 15 Rock
WAA _SSS 400kHz_DutchHarborDockl 5 RI_ROV_DutchHarborDock1 Target 05 5317935 1189231 5.2 25 15.6 Crab Pot

Additional Docks near Dutch Harbor WAA _SSS 400kHz_DutchHarborSpit_1 R1_ROV_DutchHarborSpit_Target 01 5321337 1196905 1.3 4.4 1.1 Pyramid fish trap

Spit WAA _SSS 400kHz_DutchHarborSpit_2 R1_ROV_DutchHarborSpit_Target 02 5320356 1193002 1.4 6.1 35 Two pieces of timber
WAA_SSS_400kHz_DutchHarborSpit_3 R1_ROV_DutchHarborSpit_Target_03 5320248 1192999 12 2.8 2 Rusted drum
WAA _SSS 400kHz_DutchHarborSpit_4 R1_ROV_DutchHarborSpit_Target 04 5320263 1193005 0.2 3.3 34 Rock
WAA_SSS_400kHz_DutchHarborSpit_5 R1_ROV_DutchHarborSpit_Target_05 5320339 1193094 0 7.7 5.1 Television
WAA _SSS 400kHz_DutchHarborSpit_6 RI_ROV_DutchHarborSpit_Target 06 5320263 1193089 1.3 6.1 3.1 Heavily corroded rectangular object
WAA_SSS_400kHz_DutchHarborSpit_7 R1_ROV_DutchHarborSpit_Target_07 5320297 1193115 0 51 4.2 Timber Debris
WAA_SSS_400kHz_DutchHarborSpit_11 R1_ROV_DutchHarborSpit_Target_11 5320458 1193357 4.7 3.6 2.1 Tire
WAA_SSS 400kHz_DutchHarborSpit_12 R1_ROV_DutchHarborSpit_Target 12 5320493 1193482 1.4 4 3.3 Tire
WAA_SSS_400kHz_DutchHarborSpit_13 R1_ROV_DutchHarborSpit_Target_13 5320579 1193502 12 3.8 2.1 Derelict section of steel sheeting
WAA_SSS 400kHz_DutchHarborSpit_14 Rl_ROV_DutchHarborSpit_Target 14 5317047 1193167 1.8 12.8 24 Cut-off pipe piling
WAA_SSS_400kHz_DutchHarborSpit_15 R1_ROV_DutchHarborSpit_Target_15 5320762 1194810 2.6 5 3.2 Section of cut of pipe
WAA_SSS_400kHz_DutchHarborSpit_16 R1_ROV_DutchHarborSpit_Target_16 5320773 1194856 0.6 3.9 2.1 High Flyer from Fishing Gear
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Table 4-4 (Continued)
Reacquired Targets and Related Characteristics

Height Length Width

Survey Area? WAA Target ID RV Target ID Easting® Northing® (feet) (feet) feet) Classification

WAA_SSS_400kHz_DutchHarborSpit_17 R1_ROV_DutchHarborSpit_Target_17 5320723 1194909 14 34 19 Rocks
WAA_SSS_400kHz_DutchHarborSpit_18 R1_ROV_DutchHarborSpit_Target_18 5321162 1196054 15 2.3 17 Rocks
WAA_SSS 400kHz_DutchHarborSpit_21 R1_ROV_DutchHarborSpit_Target 21 5319485 1195966 0.7 4.4 2 Rocks
WAA_SSS_400kHz_DutchHarborSpit_22 R1_ROV_DutchHarborSpit_Target_22 5319869 1196170 2.1 3.8 15 Rocks
WAA_SSS 400kHz_DutchHarborSpit_23 R1_ROV_DutchHarborSpit_Target 23 5319877 1196195 1 2.4 29 Timber fender panel

Hog Island Dock WAA_SSS_400kHz_Hoglsland-0003 RI_ROV_Hoglsland_Target 03 5309470 1191592 11 6.1 3.2 Pipe (frame from old pier)
WAA SSS 400kHz_Hoglsland-0004 RlI_ROV_Hoglsland_Target 04 5309586 1191358 0.6 10.4 8.4 Pipe (frame from old pier)
WAA_SSS_400kHz_Hoglsland-0005 RI_ROV_Hoglsland_Target 05 5308840 1190842 8.3 109.2 34.7 Pipe (frame from old pier)

Fuel Oil Dock WAA _SSS 400kHz_DutchHarborFuelDock 1 | RI_ROV_DutchHarborFuelDock Target 01 5318495 1187544 4.1 3.6 15 Rock
WAA _SSS 400kHz_DutchHarborFuelDock 2 | RI_ROV_DutchHarborFuelDock Target 02 5318502 1187507 1.8 1.1 1.1 Rock
WAA_SSS_400kHz_DutchHarborFuelDock_3 | RI_ROV_DutchHarborFuelDock_Target_03 5318448 1187464 4.2 2 1 Rock
WAA _SSS 400kHz_DutchHarborFuelDock 4 | RI_ROV_DutchHarborFuelDock Target 04 5318191 1187350 0 4.2 1.7 Block

Chernofski Harbor and Otter Point

Mutton Cove Docks WAA_SSS 400kHz_MuttonCove_MC-04 RlI_ROV_MuttonCove_Target MC-04 5126076 988476 0 53 1.2 Tank or possible bomb
WAA _SSS 400kHz_MuttonCove_MC-05 RlI_ROV_MuttonCove_Target MC-05 5126093 988423 0.2 53 1.3 Timber Debris
WAA _SSS 400kHz_MuttonCove_MC-06 RI_ROV_MuttonCove_Target MC-06 5126044 988254 0.7 3.2 2.8 55-Gallon Drum - Full of Product
WAA_SSS 400kHz_MuttonCove_MC-10 RlI_ROV_MuttonCove_Target MC-10 5126113 988103 0.4 5.7 1.2 Wood/timber beam
WAA_SSS 400kHz_MuttonCove_MC-12 RlI_ROV_MuttonCove_Target MC-12 5126103 988055 0.6 6.1 0.6 Wood/timber beam
WAA _SSS 400kHz_MuttonCove_MC-17 RI_ROV_MuttonCove_Target MC-17 5126800 987892 0 0 0 Not observed
WAA _SSS 400kHz_MuttonCove_MC-19 RI_ROV_MuttonCove_Target MC-19 5126847 987842 0 0 0 Unknown. Heavy marine growth
WAA_SSS 400kHz_MuttonCove_MC-21 RlI_ROV_MuttonCove_Target MC-21 5126839 987824 29 6.5 5 Unknown corroded object
WAA _SSS 400kHz_MuttonCove_MC-23 RI_ROV_MuttonCove_Target MC-23 5126835 987810 0 0 0 Concrete pyramid anchor
WAA _SSS 400kHz_MuttonCove_MC-28 RI_ROV_MuttonCove_Target MC-28 5126356 987626 1.2 74 9.5 Concrete anchor
WAA _SSS 400kHz_MuttonCove_MC-30 RlI_ROV_MuttonCove_Target MC-30 5127035 987586 0.8 5.6 4.3 Anchor Block
WAA _SSS 400kHz_MuttonCove_MC-33 RI_ROV_MuttonCove_Target MC-33 5127089 987490 6.1 16.5 5.7 Anchor
WAA _SSS 400kHz_MuttonCove_MC-35 RI_ROV_MuttonCove_Target MC-35 5127544 987463 1.8 6.3 2.6 Rocks
WAA _SSS 400kHz_MuttonCove_MC-36 RlI_ROV_MuttonCove_Target MC-36 5127572 987452 2 4.7 2.3 Possible Bomb
WAA _SSS 400kHz_MuttonCove MC-37 RI_ROV_MuttonCove_Target MC-37 5126380 987185 2 8.6 7.9 Anchor Block
WAA _SSS 400kHz_MuttonCove_MC-38 RI_ROV_MuttonCove_Target MC-38 5126363 987137 4.1 6.6 7.2 Anchor Block and Sunken Buoy
WAA _SSS 400kHz_MuttonCove_MC-40 RlI_ROV_MuttonCove_Target MC-40 5126387 987007 0 0 0 Concrete anchor
WAA _SSS 400kHz_MuttonCove_MC-41 RI_ROV_MuttonCove_Target MC-41 5126401 987009 0 0 0 Sunken buoy
WAA _SSS 400kHz_MuttonCove _MC-45 RI_ROV_MuttonCove_Target MC-45 5126357 986792 13 4 3.6 Cylindrical target
WAA _SSS 400kHz_MuttonCove_MC-46 RlI_ROV_MuttonCove_Target MC-46 5126317 986777 1.4 3.3 1.4 Possible anchor
WAA _SSS 400kHz_MuttonCove MC-47 RI_ROV_MuttonCove_Target MC-47 5126731 986751 0 0 0 Rock

J\DCS\Projects\Legacy_URS\N\Navy AE\AE-2009\DO 80 - xx48 14 Unalaska & Kodiak S| & Kiska EECA\09 Reports & Deliverables\R-3 Deliverables\Final SI Report - Unalaska\Working Final SI Report Unalaska 7-28-16.docx




FINAL SI REPORT FOR NAVAL DEFENSIVE SEA AREA

UNALASKA ISLAND, ALASKA

Naval Facilities Engineering Command Northwest

Contract No. N44255-09-D-4001
Delivery Order 0080

Table 4-4 (Continued)

Reacquired Targets and Related Characteristics

Section 4.0
Revision No.: 0
Date: 7/28/16
Page 4-37

Height Length Width
Survey Area? WAA Target ID RV Target ID Easting® Northing® (feet) (feet) feet) Classification
WAA _SSS 400kHz_MuttonCove MC-57 RI_ROV_MuttonCove_Target MC-57 5126937 985036 17 2.8 14 Unknown corroded object
WAA _SSS 400kHz_MuttonCove_MC-58 RI_ROV_MuttonCove_Target MC-58 5127144 984948 0 0 0 Unknown. Heavy marine growth
Former Barge Docks at Otter Point WAA _SSS 400kHz_OtterPointBargeDock 1 R1_ROV_OtterPointBargeDock Target 01 5057982 977539 0 8.1 3.6 Rock
WAA_SSS_400kHz_OtterPointBargeDock_2 RI_ROV_OtterPointBargeDock_Target_02 5058003 977242 0 7.4 2.3 Rock
WAA _SSS 400kHz_OtterPointBargeDock 4 RI_ROV_OtterPointBargeDock Target 04 5057493 975157 3.4 5.1 59 Unknown / Covered with Kelp
WAA_SSS_400kHz_OtterPointBargeDock_5 RI_ROV_OtterPointBargeDock_Target_05 5057611 975078 0.7 3 17 Pilings
WAA _SSS 400kHz_OtterPointBargeDock 7 R1_ROV_OtterPointBargeDock Target 07 5057509 975056 1 21.1 3 3 Pilings
WAA _SSS 400kHz_OtterPointBargeDock 9 R1_ROV_OtterPointBargeDock Target 09 5057177 974896 0.6 17.6 1.2 Fence Panel
WAA_SSS_400kHz_OtterPointBargeDock_10 | RI_ROV_OtterPointBargeDock_Target 10 5057248 974864 5.6 3.1 19 Rock
WAA _SSS 400kHz_OtterPointBargeDock 11 | RI_ROV_OtterPointBargeDock Target 11 5057126 974798 0.3 6.5 1.9 Rock
WAA_SSS_400kHz_OtterPointBargeDock_12 | RI_ROV_OtterPointBargeDock_Target 12 5057212 974608 0.5 21.7 7.6 Metal frame
WAA _SSS 400kHz_OtterPointBargeDock 13 | RI_ROV_OtterPointBargeDock Target 13 5057254 974587 0.7 5.1 1.6 Unknown / Covered with Kelp
WAA_SSS_400kHz_OtterPointBargeDock_14 | RI_ROV_OtterPointBargeDock_Target 14 5057196 974509 1 18.6 6.6 Metal frame/decking
WAA_SSS_400kHz_OtterPointBargeDock_15 | RI_ROV_OtterPointBargeDock_Target 15 5057289 974479 2.9 46.4 9 Metal frame / Possible dragger door
WAA _SSS 400kHz_OtterPointBargeDock 16 | RI_ROV_OtterPointBargeDock Target 16 5057266 974469 0.8 117 7.7 Unknown / Covered with Kelp
WAA_SSS_400kHz_OtterPointBargeDock_17 | RI_ROV_OtterPointBargeDock_Target 17 5057843 973831 6 22.7 7.1 Metal Frame / Shipping Drawer
Eastern Half of Chernofski Harbor WAA _SSS 400kHz_Chernofski-ro001 RlI_ROV_Chernofski_Target r0001 5127902 986639 1.2 2.6 2.8 Piling
WAA _SSS 400kHz_Chernofski-r0005 R1_ROV_Chernofski_Target_r0005 5128144 986404 24 4.2 19 Crab Pot
WAA _SSS 400kHz_Chernofski-ro006 R1_ROV_Chernofski_Target r0006 5128667 986449 2.4 2.5 15 Drum
WAA _SSS 400kHz_Chernofski-ro007 R1_ROV_Chernofski_Target r0007 5128213 986376 1.9 118 3.1 Anchor
WAA _SSS 400kHz_Chernofski-r0008 R1_ROV_Chernofski_Target_r0008 5128915 986421 0.7 104 13 Hollow timber
WAA _SSS 400kHz_Chernofski-ro009 R1_ROV_Chernofski_Target r0009 5128871 986411 0.7 13.7 15 Deteriorated timber beam
WAA _SSS 400kHz_Chernofski-r0010 R1_ROV_Chernofski_Target_r0010 5129023 986399 0.5 134 2 Piling
WAA _SSS 400kHz_Chernofski-r0012 R1_ROV_Chernofski_Target r0012 5128999 986362 0.5 14.9 1.6 Piling
WAA _SSS 400kHz_Chernofski-r0013 R1_ROV_Chernofski_Target r0013 5128448 986264 1 4.1 3.2 Drum
WAA _SSS 400kHz_Chernofski-r0014 RI_ROV_Chernofski_Target r0014 5128874 986250 0.9 5.8 18 Timber debris
WAA _SSS 400kHz_Chernofski-r0016 R1_ROV_Chernofski_Target r0016 5129547 985139 2.1 4.8 3.9 Angle iron
WAA _SSS 400kHz_Chernofski-r0017 R1_ROV_Chernofski_Target r0017 5129515 985133 25 24.1 35 Tank/Fuel Tank
WAA _SSS 400kHz_Chernofski-r0018 RlI_ROV_Chernofski_Target r0018 5129537 985131 29 8.3 2.1 15K Navy Anchor
WAA _SSS 400kHz_Chernofski-r0019 R1_ROV_Chernofski_Target _r0019 5129566 985099 14 10.7 4.2 15K Navy Anchor
WAA _SSS 400kHz_Chernofski-r0022 R1_ROV_Chernofski_Target r0022 5129860 984592 4.6 23.9 4.7 Sunken buoy
WAA _SSS 400kHz_Chernofski-r0023 R1_ROV_Chernofski_Target r0023 5129891 984589 3.6 6.5 4.8 Unknown debris
WAA _SSS 400kHz_Chernofski-r0024 R1_ROV_Chernofski_Target r0024 5130382 984579 11 6.4 4.3 15K Navy Anchor
WAA _SSS 400kHz_Chernofski-r0025 R1_ROV_Chernofski_Target r0025 5130440 984524 5.4 30.5 5.7 Sunken buoy
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Height Length Width
Survey Area? WAA Target ID RV Target ID Easting® Northing® (feet) (feet) feet) Classification
WAA _SSS 400kHz_Chernofski-r0026 R1_ROV_Chernofski_Target_r0026 5130443 984480 34 8.3 7.1 15K Navy Anchor
WAA _SSS 400kHz_Chernofski-r0027 R1_ROV_Chernofski_Target_r0027 5129939 984384 45 8.5 7.6 Partially Buried Anchor
WAA _SSS 400kHz_Chernofski-r0031 RlI_ROV_Chernofski_Target r0031 5131125 983863 1.2 56.2 1.3 Timber piling
WAA _SSS 400kHz_Chernofski-r0033 R1_ROV_Chernofski_Target r0033 5131247 983708 17 35 25 Anchor

aThe geophysical subcontractor (Gravity) used slightly different names for the survey areas.

®North American Datum of 1983, Alaska (Zone 10) State Plane in feet

Notes:

ID - identification

RV - reacquisition and verification
WAA - wide area assessment
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Table 4-5

Summary of Targets Initially Classified as ""Unknown™, ""Box"", or “Cylinder” That Were Reacquired

Targets Initially
Targets Initially Reacquired Percent of Targets Classified Unknown, Box,
Classified as Other | Targets Initially Targets Initially Initially Classified as or Cylinder That Were
than Unknown, Classified as Classified as Percent of All Unknown, Box, or Not Reacquired and Less
All Targets Box, or Cylinder Unknown, Box, or Total Targets Unknown, Box, Targets That Cylinder That Were Than 5 Feet in All
Survey Area? Identified (Likely Inert) Cylinder Reacquired or Cylinder Were Reacquired Reacquired Direction (Section 3.3)
Dutch Harbor

Army Dock in Captains Bay 65 53 12 5P 4 8% 33% 4

Eider Point 139 28 111 6° 5 4% 5% 22

Seafloor near Dutch Harbor Landfill 153 111 42 5 5 3% 12% 4

Dutch Harbor Dock 120 62 58 50 4 4% 7% 20

Additional Docks near Dutch Harbor Spit | 373 279 94 18 18 5% 19% 15

Docks in the Iliuliuk Harbor Area (East) 73 30 43 NA 0 NA NA 7

Docks in the lliuliuk Harbor Area (West) | 149 149 0 NA 0 NA NA 0

Hog Island Dock 19 8 11 3 2 16% 18% 1

Summer Bay Dock 0 0 0 NA 0 NA NA NA

Fuel Oil Dock 60 28 32 4 4 7% 13% 9

AATC on Amaknak Island 0 0 0 NA 0 NA NA NA

Chernofski Harbor and Otter Point

Mutton Cove Docks 152 90 62 25¢ 20 16% 32% 12

Former Barge Docks at Otter Point 159 141 18 15P 12 9% 67% 1

Eastern Half of Chernofski Harbor 210 47 163 23P 18 11% 11% 41

Total 1,672 1,026 646 109 92 7% 14 136

aThe geophysical subcontractor (Gravity) used slightly different names for the survey areas.
®Includes one target line
®Includes two target lines

Note: NA - not applicable
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5.0 CONCEPTUAL SITE MODEL

The releases of MEC into marine surface water at Unalaska Island resulted from the following
activities:

o Ordnance fired over water from CDA and AAA gun batteries during target
training and gun function testing

. Ordnance lost into the water during transfer from transport ships to the shore,
either at a fixed dock or at anchorage in Chernofski Harbor

o DMM deliberately disposed of into the marine environment at the conclusion of
hostilities
. In the case of Dutch Harbor, ordnance deliberately dropped by the Empire of

Japan on U.S. forces during two consecutive days in June 1942

The field effort identified possible MEC on the seafloor in Mutton Cove (Chernofski Harbor)
and in the Dutch Harbor Dock area. MEC was observed on the shoreline of Eider Point and
subsequently reported to the Navy. Of the 1,672 targets identified, the survey team reacquired
111 targets in 10 survey areas (Table 4-2). Some of the targets that were not reacquired may
have been MEC items. MEC items have been pulled up in fishing gear as recent as 2012 in
locations outside the Unalaska NDSA boundary, as reported in the PA for the NDSA at Unalaska
Island (U.S. Navy 2013).

Currents and the type of depositional environment may affect the transport and burial of the
MEC items that have been deposited of the seafloor. Studies of MEC on the seafloor confirm the
movement and burial of MEC under certain conditions (Wilson et al. 2008).

A number of complex factors affect the fate and transport of MCs released in the underwater
environment. These factors include the nature of the delivery of the ordnance item to the
underwater environment, its potential for corrosion, and associated release of MCs.

Underwater releases of MCs can occur when casings deteriorate (most notably from corrosion),
rupture upon impact, or undergo a low-order detonation. MCs may be released immediately
after impact, or may be only partially contained within the remains of the delivery system. When
ordnance undergoes a low-order detonation or breaks apart upon impact, the MC, such as bulk
explosives, can be scattered over the impact area (USEPA 2003).
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The conceptual site model of the Unalaska Island NDSA is presented as Figure 5-1. There has
been no new information found during the field effort that would suggest revision to the CSM
that was presented in the SI Work Plan (U.S. Navy 2014). The populations of potential exposure
to MEC are discussed in the following sections.

5.1  HUMAN EXPOSURE PATHWAYS AND RECEPTORS

The physical explosive hazard is a complete pathway for fishers (commercial or recreational),
divers (commercial or recreational), and beach users (recreational) who may accidently detonate
MEC.

Commercial fishers could potentially bring up MEC in their fishing gear. An incident occurred
as recently as June 2012 north of Dutch Harbor when a land mine and projectile were caught in
fishing gear that was temporarily placed on the seafloor (U.S. Navy 2013). However, that
incident occurred beyond the 3-mile boundary of the Unalaska NDSA. In addition, a vessel’s
anchor could potentially detonate or get caught on MEC on the seafloor. Therefore, potential
physical explosive hazards for recreational beach users and commercial fishers are considered
complete.

Recreational or commercial divers could come into direct contact with MEC during an
underwater dive. Recreational or commercial divers will usually descend to a maximum of 20
fathoms (120 feet). Divers could encounter MEC in these shallow waters. There is a reasonable
likelihood that a diver could come into physical contact with MEC in the Unalaska area.
Currently, active diving occurs around the Unalaska area by the local diving community.
Therefore, potential physical explosive hazards for recreational and commercial divers are
considered complete.

Recreational beach users could come into direct contact with MEC. MEC was observed and
reported at Eider Point in 2015. Although EOD inspected and conducted a removal action along
the shoreline at the Eider Point area (U.S. Navy 2013), MEC was found on the shoreline in 2015.
EOD inspected and conducted a removal action of the shoreline again in 2015. However, MEC
could possibly wash up on shore or could be uncovered if buried in the beach material. DMM or
UXO could possibly wash ashore onto other recreational beachcombing or tide-pooling areas of
Unalaska Island. The physical explosive hazard is considered an complete pathway for
recreational beach users who might encounter and accidently detonate MEC.

Initial munitions hazard screening may be completed for MEC sites on land where MEC is
identified, and soil and sediment samples can be collected for analysis so that results may be
evaluated against screening criteria. Because this project was performed for in-water areas and
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no samples were collected, evaluating analytical values against screening criteria is not feasible
for this project.

Another type of evaluation to address human health and safety concerns at munitions response
sites on land is referred to as MEC hazard assessment, which has been presented in interim
guidance (USEPA and USDoD 2008). The MEC hazard assessment is used to assess acute MEC
explosive hazards and not chronic environmental contaminant exposure risk. This methodology
is primarily designed to be used at two points in the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) process: at the end of a removal investigation to
assess baseline explosive hazards and relative hazard reductions associated with removal
alternatives in an engineering evaluation/cost analysis report, or at the end of a remedial
investigation to assess baseline explosive hazards and relative hazard reductions associated with
remedial alternatives in the remedial investigation/feasibility study report. Because the MEC
hazard assessment was designed for land sites, and this project is in the SI phase (has not
progressed to an engineering evaluation/cost analysis or remedial investigation/feasibility study),
the MEC hazard assessment is not applicable to this project.

In the 10 areas where RV surveys were performed in 2015, possible MEC was identified on the
seafloor in two areas, and MEC was observed on the shoreline of one area. Although only three
possible MEC items were encountered during the geophysical survey of 2,150 acres, it is
possible for divers or fishers to encounter MEC. Additionally, it is also possible for a
recreational beach user to encounter MEC, especially at Eider Point where MEC was observed
on the beach. It is possible that some MEC items that are smaller and relatively heavy may have
been buried in the sediment over the past several decades. If burial of MEC has occurred, it
would not be accessible on the surface of the seafloor for human exposure.

5.2 MARINE EXPOSURE PATHWAYS AND RECEPTORS

Exposure to MEC in the surface water of the Unalaska Island NDSA is limited to mammals,
birds, fish, and benthic creatures found in the marine environment, which could have potential
daily exposure to any MEC lost or discarded there. The risk to these creatures from detonation
of the ordnance is remote and considered incomplete for the purposes of this evaluation.
However, release of the constituents contained in the munitions could potentially impact the
quality of the surface water and sediments and present a potential hazard to the marine
environment. Direct exposure of munitions constituents by marine receptors could occur
wherever munitions exist in the marine environment: washed up onto beaches, on the surface of
the seafloor, or buried in sediment. Therefore, exposure to chemical constituents of the
explosives within the ordnance can be considered a potentially complete pathway as the marine
environment slowly corrodes the metal casings.

J\DCS\Projects\Legacy URS\N\Navy AE\AE-2009\DO 80 - xx48 14 Unalaska & Kodiak SI & Kiska EECA\09 Reports & Deliverables\R-3
Deliverables\Final SI Report - Unalaska\Working Final SI Report Unalaska 7-28-16.docx



FINAL SI REPORT Section 5.0

NAVAL DEFENSIVE SEA AREA, UNALASKA ISLAND, AK Revision No.: 0
Naval Facilities Engineering Command Northwest Date: 7/28/16
Contract No. N44255-09-D-4001 Page 5-4

Delivery Order 0080

The MCs (including the most common ones, trinitrotoluene, cyclotrimethylene trinitramine
[RDX], and cyclotetramethylene tetranitramine) are likely to present low ecological risk under
expected exposure scenarios in the marine environment. Although there is not extensive
research on the toxicological effects of munitions in the marine environment, a study in 2005
concluded that exposure to RDX did not cause toxicity in amphipods (U.S. Navy 2013).
Furthermore, MCs typically undergo extensive transformation upon contact with marine
sediment and have low potential for bioaccumulation in aquatic organisms. Therefore, the
exposures of terrestrial and aquatic populations to MCs via sediment and surface water at
Unalaska Island are considered complete yet insignificant.

Possible MEC was positively identified in the marine environment. However, there was no
visible sign of contamination on the surrounding sediment. Healthy biological growth was
observed around the possible MEC items. Based on the observations to date, the risk to the biota
in the marine environment appears negligible.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

In May 2015, a survey team performed the Sl field work at the NDSA at Unalaska Island. The
planned field work consisted of geophysical surveying at 14 in-water areas. The first phase of
surveying that included WAA surveying using sidescan sonar was conducted at 12 of the areas
that covered 2,150 acres. A total of 1,672 targets were identified.

No WAA survey was conducted at the following two areas that were originally planned to be
surveyed:

o Summer Bay Dock
. AATC on Amaknak Island

The surveys in these two areas were not performed for two different reasons. The survey crew
attempted to conduct a WAA survey in Summer Bay using Blackfoot which had a very shallow
draft; however, the prolific presence of kelp in the bay prevented the survey from being
conducted. The AATC fired smaller rounds (i.e., 40-mm anti-aircraft rounds). The two smaller
QA/QC test shapes, the mock .50-calber round and the 25-pound mortar shell, were not observed
during QA/QC testing of the sidescan sonar and marine magnetometer. Therefore, WAA
surveying would not have been helpful in detecting the smaller size projectiles in the AATC in-
water range area.

No RV surveying was performed at 2 of the 12 areas where WAA surveys were performed. The
survey team was unable to perform more RV surveying because the 14-day period allotted for
the field work had expired. The survey team on the Island C had no stand-down days resulting
from poor weather and was able to survey on all 14 days.

The survey team performed RV surveying at 10 areas, and reacquired 109 targets (102 discrete
targets plus 7 target lines). Of the 102 targets reacquired (not including the target lines), 92 were
initially classified as “unknown,” “box,” or “cylinder” as summarized for each survey area in
Table 4-5. Therefore, 14% of the 646 targets that were initially classified as “unknown,” “box,”
or “cylinder” were reacquired, reducing the number of targets initially classified as “unknown,”
“box,” or “cylinder” to 554. Of those 554 targets, 136 met the size criterion (smaller than 5 feet
in all directions) specified in Section 3.3.

Possible MEC items were identified at three survey areas: Eider Point, Dutch Harbor Dock, and
Mutton Cove Docks. At Eider Point, two MEC items were observed on the shoreline of Eider
Point during an inspection of the intertidal area along the beach. The Navy led the effort to have
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these MEC items removed. By the beginning of July 2015, explosive ordnance disposal team
had removed the two identified MEC items plus two additional MEC items found during a more
thorough inspection of the area. At Dutch Harbor Dock survey area, one possible MEC item
(possible bomb or tank) was identified and is located at a depth of less than 20 feet near the
southeast end of the airport runway and approximately 125 feet from shore. At the Mutton Cove
Docks survey area, two targets were identified as possible MEC items. One was classified as a
possible bomb or tank. The other possible MEC item was classified as a possible bomb.

No target was positively identified as a MEC item in the remaining seven areas where RV
surveys were conducted. However, that does not discount the presence of MEC.

Additional MEC items may not have been positively identified for four reasons. First, the
equipment deployed was not able to identify smaller items on the seafloor, such as the two
smaller QA/QC test shapes (the mock 50-caliber round and 25-pound mortar shell). Secondly, it
is possible that some MEC items that are smaller with a greater mass (i.e., smaller projectiles)
may have been buried in the sediment over the past several decades. Thirdly, there may not be
MEC on the surface to be detected. Lastly, the MEC could have been identified as a target, but
was not reacquired and verified during the RV survey phase.

Although only three possible MEC items were encountered during the geophysical survey of
2,150 acres, it is possible for divers and fishers to encounter MEC. Additionally, it is also
possible for a recreational beach user to encounter MEC, especially at Eider Point where MEC
was observed on the beach. It is possible that some MEC items that are smaller and relatively
heavy may have been buried in the sediment over the past several decades. If burial of MEC has
occurred, it would not be accessible on the surface of the seafloor for human exposure.

Based on the results of the 2015 SI surveys at the Unalaska Island NDSA, recommendations for
each individual survey area are summarized on Table 6-1. In summary, no further action is
recommended at one area, further RV surveying or an electromagnetic survey is recommended at
10 areas to reacquire and verify targets identified during the WAA phase, and a remedial
investigation using additional geophysical such as a marine metal detector and magnetometer to
concentrate on smaller areas is recommended at three areas where MEC was observed or
possible MEC was identified. For the sites where RV surveying is recommended, the surveying
will be limited to targets that meet the size criterion (less than 5 feet in all directions) and were
initially classified as Unknown, Box or Cylinder. RV surveying goals for targets at a site that
meet these two criteria are as follows:

0 — 10 targets: reacquire 100%
11 - 30 targets: reacquire 80%
31 - 50 targets: reacquire 60%
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Details regarding the scope of work for the five areas where remedial investigations are
recommended are summarized in Table 6-3.

The estimated cost to perform the remedial investigation and additional RV surveying is
approximately $925,000 (Table 6-3).
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Table 6-1
Summary of Recommendations for Each Survey Area
Survey Area | Recommendation | Rationale
Dutch Harbor
Army Dock in Captains Bay Additional RV e No possible MEC item was identified.
surveying e 53 of the 65 targets appeared inert based on the

initial classification from the WAA survey
characteristics.

e Of the 12 targets initially classified as unknown,
box, or cylinder, 4 (33 percent) were reacquired,
and the seafloor along the face of the dock was
inspected. Of those 8 remaining targets that
were not reacquired, 4 met the size criterion of
interest.

e RV surveying should be conducted to reacquire
the 4 remaining targets (100%) that meet the size

criterion.
Eider Point Remedial e Although no possible MEC item was identified
Investigation in the water, MEC was present on the beach.

MEC may also be present in the shallow water
based on past history at that location.

e 28 of the 139 targets appeared inert based on the
initial classification from the WAA survey
characteristics.

e Of the 111 targets initially classified as
unknown, box, or cylinder, only 5 (5 percent)
were reacquired, and the seafloor along the face
of the former dock was inspected.

e Of those 106 remaining targets that were not
reacquired, 22 met the size criterion of interest.

e Thisarea has been investigated previously;
however, there has not been a study using
specialized geophysical equipment (i.e., marine
metal detector or magnetometer in addition to an
ROV and high resolution sidescan sonar) suited
for a remedial investigation in the water. It
should be noted that geophysical surveying may
not be possible in some areas where bull kelp is
abundant or where the water is very shallow, and
the seafloor is rocky.
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Table 6-1 (Continued)
Summary of Recommendations for Each Survey Area

Survey Area

Recommendation

Rationale

Seafloor near Dutch Harbor
Landfill

Additional RV
surveying

No possible MEC item was identified.

111 of the 153 targets appeared inert based on
the initial classification from the WAA survey
characteristics.

Of the 42 targets initially classified as unknown,
box, or cylinder, 5 (12 percent) were reacquired.
Of those 37 remaining targets that were not
reacquired, only 4 met the size criterion of
interest.

RV surveying should be conducted to reacquire
the 4 remaining targets (100%) that meet the size
criterion.

Dutch Harbor Dock

Remedial
Investigation

One target was identified as a possible MEC
item.

62 of the 120 targets appeared inert based on the
initial classification from the WAA survey
characteristics.

Of the 58 targets initially classified as unknown,
box, or cylinder, only 4 (7 percent) were
reacquired, and the seafloor along a portion of
the face of the dock was inspected. Of those 54
remaining targets that were not reacquired, 20
met the size criterion of interest.

Further investigation is needed to determine if
the possible MEC item is an actual MEC item
and to evaluate the area with geophysical
equipment to enhance detection and resolution
commensurate with RI-level investigations,
including surveys using a marine metal detector,
magnetometer, and high resolution sidescan
sonar (i.e. 1,600 kHz), and ROV.

Additional Docks near Dutch
Harbor Spit

Additional RV
surveying

No possible MEC item was identified.

279 of the 373 targets appeared inert based on
the initial classification from the WAA survey
characteristics.

Of the 94 targets initially classified as unknown,
box, or cylinder, 18 (19 percent) were
reacquired. Of those 76 remaining targets that
were not reacquired, 15 met the size criterion of
interest.
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Table 6-1 (Continued)
Summary of Recommendations for Each Survey Area

Survey Area

Recommendation

Rationale

Additional Docks near Dutch
Harbor Spit (Con’t)

RV surveying should be conducted to reacquire
the 12 of the 15 remaining targets (80%) that
meet the size criterion.

Docks in the Iliuliuk Harbor
Area (East)

Additional RV
surveying

No RV survey was performed.

Of the 73 targets identified during the WAA
survey, 30 appeared inert, and 43 were classified
as unknown, box, or cylinder. Of those 43
targets, 7 met the size criterion.

RV surveying should be conducted to reacquire
the 7 remaining targets (100%) that meet the size
criterion.

Docks in the Iiuliuk Harbor
Area (West)

No further action

No RV survey was performed.

Of the 149 targets identified during the WAA
survey, 149 appeared inert (mostly debris), and
none were classified as unknown, box, or
cylinder.

No further action is recommended because none
of the targets were classified as unknown, box or
cylinder.

Hog Island Dock

Additional RV
surveying

No possible MEC item was identified.

8 of the 19 targets appeared inert based on the
initial classification from the WAA survey
characteristics.

Of the 11 targets initially classified as unknown,
box, or cylinder, 2 (18 percent) were reacquired
and the seafloor along the face of the dock was
inspected. Of those 8 remaining targets that
were not reacquired, only 1 met the size criterion
of interest.

RV surveying should be conducted to reacquire
the 1 remaining target (100%) that met the size
criterion.

Summer Bay Dock

Sidescan sonar and
RV surveying

A geophysical survey of this area was not
conducted because of thick kelp present through
the water column in this area.

A sidescan sonar will be used to identify targets.
An ROV can then be used to reacquire targets
that meet the size criteria.
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Table 6-1 (Continued)
Summary of Recommendations for Each Survey Area

Survey Area

Recommendation

Rationale

Fuel Oil Dock

Additional RV
surveying

No possible MEC item was identified.

28 of the 60 targets appeared inert based on the
initial classification from the WAA survey
characteristics.

Of the 32 targets initially classified as unknown,
box, or cylinder, 4 (13 percent) were reacquired.
Of those 28 remaining targets that were not
reacquired, 9 met the size criterion of interest.
Further RV surveying should be conducted to
reacquire at the 9 remaining targets that meet the
size criterion of interest and inspect the seafloor
along the face of the dock.

RV surveying should be conducted to reacquire
the 9 remaining targets (100%) that meet the size
criterion.

AATC on Amaknak Island

Electromagnetic
Survey

Small projectiles (i.e., .30-caliber, .50-caliber,
20-mm, and 40-mm) used during AATC
exercises were not detected and projectiles may
have become buried in the sediment.

An electromagnetic survey is recommended to
determine whether magnetic anomalies can be
detected.

Chernofski Harbor and Otter Point

Mutton Cove Docks

Remedial
Investigation

Two targets were identified as possible MEC
items.

90 of the 152 targets appeared inert based on the
initial classification from the WAA survey
characteristics.

Of the 62 targets initially classified as unknown,
box, or cylinder, 20 (32 percent) were
reacquired, and the seafloor along the faces of
the two main docks were inspected. Of those 42
remaining targets that were not reacquired, 12
met the size criterion of interest.

Further investigation is needed to determine if
the possible MEC items are actual MEC items
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Table 6-1 (Continued)
Summary of Recommendations for Each Survey Area

Survey Area Recommendation

Rationale

Mutton Cove Docks (Con’t)

and to evaluate the area with geophysical
equipment to enhance detection and resolution
commensurate with RI-level investigations,
including surveys using a marine metal detector,
magnetometer, and high resolution sidescan
sonar (i.e. 1,600 kHz), and ROV.

Former Barge Docks at Otter Additional RV
Point surveying

No possible MEC item was identified.

141 of the 159 targets appeared inert based on
the initial classification from the WAA survey
characteristics.

Of the 18 targets initially classified as unknown,
box, or cylinder, 12 (67 percent) were
reacquired, and the seafloor along the face of the
dock was inspected. Of those 6 remaining
targets that were not reacquired, only 1 met the
size criterion of interest.

RV surveying should be conducted to reacquire
the 1 remaining target (100%) that met the size
criterion.

Eastern Half of Chernofski Additional RV
Harbor surveying

No possible MEC item was identified.

47 of the 210 targets appeared inert based on the
initial classification from the WAA survey
characteristics.

Of the 163 targets initially classified as
unknown, box, or cylinder, 18 (11 percent) were
reacquired. Of those 145 remaining targets that
were not reacquired, 41 met the size criterion of
interest.

Further RV surveying should be conducted to
reacquire 25 of the 41 remaining targets (60%)
that meet the size criterion.

Notes:

AATC - anti-aircraft training center

MEC - munitions and explosives of concern
mm - millimeter

RV - reacquisition and verification

ROV - remotely operated vehicle

WAA - wide-area assessment
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Table 6-2
Recommended Scope of Work for Remedial Investigations
Survey Area Applicable Recommendation Scope
Dutch Harbor Eider Point A combination of a triple array magnetometer towed
Dutch Harbor Dock behind a vessel and an AUV system with both sidescan

sonar and magnetometer sensors should be used to

_ AATC on Amaknak Island | jgentify magnetic anomalies. Higher frequency sidescan
Chernofski Harbor Mutton Cove Docks (up to 1600 KHz) should be used to provide greater detail
and Otter Point of the seafloor. All magnetic anomalies that meet the size
criterion could then be reacquired during a RV survey.
Dutch Harbor Summer Bay Dock A small support vessel with minimal draft and an inboard
jet should be used in this area so that it will not become
entangled with bull kelp in the vicinity of the dock. A
hard-mounted sidescan sonar should be used to identify
targets. An ROV could then be used off the small vessel
to observe the seafloor near the former dock and to
reacquire targets that meet the size criteria.

Notes:

AUV - autonomous underwater vehicle
AATC - anti-aircraft training center
RV - reacquisition and verification
ROV - remotely operated vehicle
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Table 6-3
Cost Estimate for Additional Recommended Action at Nine Survey Areas

Cost (rounded to

Item Unit Cost | Units | Quantity | nearest $1,000)
Project management (assumes 24 months) $125 | HR 730 $91,000
Remedial investigations of three survey
areas
Prepare work plans/meetings $125 | HR 208 $26,000
Coordinate and supervise RV survey $140 | HR 328 $46,000
Travel costs for prime contractor $6,850 | LS 1 $7,000
Vessel service (21 days)? $7,600 | DY 21 $160,000
Vessel mob/demob to and from
Unalaska $50,000 | LS 1 $50,000
Geophysical subcontractor planning,
surveying (35 days)? and reporting $218,000 | LS 1 $218,000
NIRIS/GIS Support and Updates $85 | HR 207 $18,000
Reporting $125 | HR 470 $59,000

Additional sidescan sonar, electromagnetic
and/or RV surveying for 10 survey areas

Update to existing work plans/

meetings $125 | HR 260 $33,000
Coordinate and supervise RV survey® $140 | HR 144 $20,000
Travel costs for prime contractor® $2,400 | LS 1 $2,000
Vessel service (12 days)®c $7,600 | DY 12 $91,0000
Geophysical subcontractor surveying
(12 days)"¢ and reporting $56,000 | LS 1 $56,000
NIRIS/GIS Support and Updates $85 | HR 208 $18,000
Reporting® $125 | HR 240 $30,000
Total $925,000

421 days of remedial investigation surveying based on detailed surveying and inspection of targets for a
period of 1 week at each of the 3 survey areas

bAssumes remedial investigation planning, field work, and reporting will occur at the same time as the
additional sidescan sonar, electromagnetic and/or RV surveying. No labor or costs are included here for
mobilization/demobilization, meetings because these costs are included under the remedial investigation
costs.

°Additional survey days based on 12 days total, which includes an average of one day per survey area except
for the Summer Bay Dock and Eastern Half of Chernofski Harbor which includes two days of surveying
each.
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Table 6-3 (Continued)
Cost Estimate for Additional Recommended Action at Nine Survey Areas

Notes:

DY - day

NIRIS/GIS - Navy Installation Restoration Information Solution/geographic information system
HR - hour

LS - lump sum

RV - reacquisition and verification

WAA - wide-area assessment
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APPENDIX B

Ammunition Data Sheets for Ordnance Used at Unalaska NDSA



Appendix B Introduction

According to the historical documents reviewed during the preliminary assessment, the following
types of weapons/ammunition were used within the Unalaska Island NDSA:

e 20-mm AA guns

e 37-mm AA guns

e 40-mm AA guns

e 60-mm mortars

e 3-inch AA guns

e 81-mm mortars

e 90-mm projectiles

e 105-mm howitzers

e 155-mm coastal defense artillery guns
e 6-inch coastal defense artillery guns
e 8-inch coastal defense artillery guns
e .30-caliber machine guns

e .50-caliber machine guns

e Bombs (unknown type)

This appendix includes ammunition data sheets (in the order listed above) that that provide
details about the related ammunition. Information comes primarily from War Department
Technical Manual 9-1901 Artillery Ammunition dated June 29, 1944. Information for 6-inch
rounds is from Archive Search Report, Findings, Ft. Leonard, Eider Point, Alaska (USACE
2003). General information about bombs used during the early 1940s is also included from War
Department Technical Manual 9-1900 Ammunition General dated June 1945.
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CHAPTER 2

FIXED AND SEMIFIXED ROUNDS AND
SEPARATE-LOADING PROJECTILES

Section |

AMMUNITION FOR 20-MM GUNS

18. GENERAL.

a. General Discussion. The present 20-mm Guns M1, AN-M2,
M3, and Br. H.S./A/ (British Hispano-Suiza, Aircraft) are automatic
aircraft cannon for use against ground targets and other aircraft. There
are several types of these guns, dependent upon the type of adapter
used. However, since they are similarly chambered it is possible to use
the same ammunition. Ammunition manufactured in the U.S. must
be proof-fired in British guns to determine whether the lot develops
sufficiently low chamber pressure for acceptance for firing in British
weapons. If the ammunition is accepted by both U.S. and British
services, the words “COMMON AMMN?” are marked or printed on
the packing boxes. The ammunition is fed into the guns by means
of link belts (fig. 23) or a 60-round drum-type magazine. High
explosive-incendiary (HE-1), armor-piercing with tracer (AP-T), in-
cendiary, practice, ball, and drill ammunition types are provided for
the guns, all issued in the form of fixed complete rounds known as
cartridges. There are two sets of 20-mm rounds. Rounds of clder
manufacture are the HE-I Mk. I, w/FUZE, P.D, 253 Mk. II-III;
AP-T, M75; and ball (figs. 24, 25, and 26). The exterior ballistics
of the projectiles of these rounds differ from each other because of
differences in weight and shape. The recent rounds, developed to have
matched ballistics, are the AP-T, T9E5 (M95); incendiary, T18
(MO96); HE-1, T23 (M97), w/FUZE, PD, T71E4 (M75); and
practice, T24 (M99) (figs. 27, 28, 29, and 30). The shape, length,
and weight of these rounds are approximately the same, and all have
a purple annulus about the primer at the head of the cartridge case.
The trajectories of these new rounds cross at 1,000 yards, at which
range the time of flight for each projectile is approximately 1.66
seconds when fired from a stationary weapon with a muzzle velocity
of 2,800 feet per second. The incendiary cartridge is slightly lighter
in weight than the other projectiles, hence has a muzzle velocity of
2,840 feet per second.

1.. Identification. Painting and marking of 20-mm cartridges for
pu -~sses of identification differ from the basic color scheme prescribed
ir TM 9-1900 but all essential information is provided. The HE-I

43
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ARTILLERY AMMUNITION

projectile has 2 yellow ogive and a red body; the AP-T, ball, and
practice projectiles are painted black; the incendiary projectile is
painted gray with the tip painted blue. See figures 24 to 31, inclusive.

¢. Fuzes. The HE-I round, Mk. I, is fitted with FUZE, P. D.,
253 Mk. IIT or Mk II. These point detonating fuzes of British
origin are direct-action superquick types and are not boresafe. The
HE-I round, T23 (M97) is fitted with FUZE, P.D., T71E4 (M75),
similar in internal details, but not in shape, to the Mk. IIT Fuze. See
chapter 3, section I, for a complete description of these fuzes.

d, Cartridge Cases. The standard cartridge case is the M21A1,
weighing approximately 0.205 pound; the substitute standard is the
M21A1B1. The M21AIBI1 is a steel case with a deeper extracting
groove machined in the head, and is about 0.017 pound lighter than
the standard M21A1 Brass Case. Rounds assembled with steel cases
are only for ground and target use within continental U.S. The earlier
standard M21 Case is no longer manufactured. It differs from the
M21A1 in that the primer recessis adapted to hold the M37 (Berdan)
Primer. The anvil is not present in this type of primer but is instead
a component of the cartridge case. Also, the M21 has several flash
vents instead of the single vent found in the M21A1 Case.

e. Primers. The M36-type Primer, containing a 2.1-grain charge
of primer mixture, is standard for the 20-mm ammunition (ch. 3,

sec. IIT).

f. Disintegrating Belt Links, These links, center and end, are
considered as ammunition components similar to small-arms ammuni-
tion links (fig. 23). They are stored, issued, and reviewed in ORD
11 SNL R-1. They are issued when right- or left-hand Feed Mecha-
nisms M1, M1A1, and T15 are required, except the M7 Link which is
issued for the M2 Feed Mechanism. Their nomenclatures and piece
marks are as follows:

LINK, disintegrating belt, 20-mm, M7

LINK, disintegrating belt, 20-mr, M3, C70661

LINK, end, disintegrating belt, 20-mm, M4, B163774

LINK, end, disintegrating belt, 20-mm, M5 (alternative), B163775

19. COMPLETE ROUND TABLE.

a. Data concerning the 20-mm complete rounds and components
therefor are given in table 8, chapter 5.

20. PACKING AND SHIPPING DATA.

a. Data concerning 20-mm rounds are given in ORD 11 SNL’s
R-1 and R-6.

44
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FIXED AND SEMIFIXED ROUNDS AND SEPARATE-LOADING PROJECTILES

RA PD 26815
Figure 23 — 20-mm Cartridges in Link Belt and 20-mm Links
45
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RA PD BD&%4

Figure 24 — CARTRIDGE, HE-I, Mk. I, w/FUZE, P. D., 253 Mk. ll-Ill,
20-mm Guns, M1, AN-M2, M3, and Br. H.S./A/

46
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FIXED AND SEMIFIXED ROUNDS AND SEPARATE-LOADING PROJECTILES

21. CARTRIDGE, HE-I, MK. 1, W/FUZE, P. D., 253 MK. II-III,
20-MM GUNS, M1, AN-M2, M3, AND BR. H.S./A/ (fig. 24), is for
use against aircraft and light materiel tarpets, functioning with both
explosive and incendiary effect. The explosive filler is tetryl and the
incendiary mixture is located in the base of the shell. After the shell
penetrates the target, the high-explosive filler is detonated, the shell is
shattered, and the incendiary composition is ignited. Its fuze is an
instantaneous percussion fuze of the impact type. The fhickness
of the base is only 0.15 inch and a base cover is present for additional
protection.

DATA
Weight of complete round........ 0.57 1b Width of rotating band.......... 0.203 in.
Length of complete round...... 7.19in Typeel base e Square
Length of fuzed projectile...... 3.22 in. Radius of OZIVE.......ccssrarsnsenen. 3,27 cal,
Length of cartridge case......... 434 1n. Muzzle velocity............ 2,800 ft persec
Maximum range .. ... 5,100 9d

IMARKING IN WHITE)
RA PD 80695

Figure 25 — CARTRIDGE, AP-T, M75, 20-mm Guns, M1, AN-M2, M3,
and Br, HS./A/

22. CARTRIDGE, AP-T, M75, 20-MM GUNS, M1, AN-M2, M3,
AND BR. H.S./A/ (fig. 25), is for use against armored targets. The
projectile is a solid steel shot, turned from cold-drawn steel bar stock.
The base of the projectile contains a red tracer composition which is
sealed in by means of a metal closing cup. When ignited, the tracer
burns for about 4 seconds, equivalent to a range of about 3,000 yards.

DATA
Weight of complete round..... 0.6391b Radius of ogive.......ciivicaiisis 2.39 cal.
Length of complete round...... 7.221n. Muzzle velocity. .. 2,615 £t persec
Length of projectile....coniinnnes 3.25 00, Maximum Fange.......eeiie.. 0,300 yd
Length of cartridge case......... 4.34 in. Penetration (in. at 0-deg
Width of rotating band.......... 0.203 in, obliquity of face-hardened
Type of Dase.....ccreeirmrcsmiensenss SQUATE plate at 1,000 yd)..cooeienirerinres. 0.6
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e BLACK=

RA PD 80696

Figure 26 — CARTRIDGE, Ball, 20-mm Guns, M1, AN-M2, M3,
and Br. HS./A/

23. CARTRIDGE, BALL, 20-MM GUNS, M1, AN-M2, M3, AND
BR. H.S./A/ (fig. 26), is for service firing against personnel and
light materiel targets, for practice, and for proof-firing. The projectile
is similar in shape and ballistic properties to the HE-I projectile, but
is hollow and contains no explosive or tracer. It is rolled from steel
bar stock. A steel closing disk with a 45-degree chamfer is fitted into
the recesses in the base of projectile,

DATA
Weight of complete round........ 0.561b Width of rotating band.._..... 0.203 in.
Length of complete round...... 7.23 in. Type of Dase.. ..o cieimircicnivanes DYUATE
Length of projectile....eoe. 331in, Radius of ogive.....ccocimimionn. 3.27 cal
Length of cartridge case....... 4.34 in. Muzzle velocity v 2,850 ft per sec
Maximum TANge......c.oem-mme- 5,000 yd

BLACK

| (MARKING I WHITE) }

RA FD 65135

Flgure 27 — CARTRIDGE, AP-T, T9E5 (M95), 20-mm Guns, M1,
AN-M2, M3, and Br. HS./A/

24. CARTRIDGE, AP-T, T9E5 (M95), 20-MM GUNS, MI,
AN-M2, M3, AND BR. H.S./A/ (fig. 27), is for use against armored
targets. The projectile is a solid shot made from bar or forged steel.
A drawn steel windshield is crimped into rolled or stamped grooves
in the projectile body, the portion of the windshield over the crimp-
ing acting as the bourrelet of the projectile. The base of the pro-
jectile contains a red tracer composition, sealed in by means of a
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metal closing cup. The tracer burns for about 2.25 seconds, equiva-
lent to a range of about 1,400 yards.

DATA

Muzzle velocity ... 2,800 ft per sec
Maximum Ttange .. 5,900 yd

Weight of complete round........
Length of complete round

Length of projectile................. 3.27 in. Penetration (in. at 0-deg

Length of cartridge case......... 4.34 in. obliguity of face-hardened

Wid&ih of mmintgband 0.203 in plate 4t 400 yd).cocircn ¥4
il h ! Penetration (in. at O-deg

Type of base.......coccciiveiinnie. Square obliquity of homogeneous

2.3 cal.

Radius of 0F1VE ...oivmmmiiainienn plate at 400 yd).......occoeireni. VB

RA PD 65138

Figure 28 — CARTRIDGE, Incendiary, T18 (M96), 20-mm Guns,
M1, AN-M2, M3, and Br. H5./A/

25. CARTRIDGE, INCENDIARY, T18 (M96), 20-MM GUNS,
M1, AN-M2, M3, AND BR. H.5./A/ (hg. 28), is for use against air-
craft, functioning with incendiary effect, similar to cal. .50 incendiary
cartridges. The body is made of cold-drawn steel. The nose,
threaded to screw into body, 1s made of a die-cast zinc alloy; it is
painted light blue for identification similar to small-arms cartridges.
Both the body and nose are filled with incendiary materiel. This
round does not require a fuze, as functioning is initiated by impact
of nose upon target.

DATA
Weight of complete round....... 0.551b Width of rotating band....... 0.203 in,
Length of complete round ... 7.201in. Type of Base..uwnianmmimas. Square
Length of projectile............. . 3.2451n. Radiuvs of agive. . ..ooooiee. 2.54 cal.
Length of cartridge case........ 4.341n. Muzzle veloaty ......... 2,840 ft per sec
Maximum range .....oomemen: 9,700 yd

26. CARTRIDGE, HE-I, T23 (M97), W/FUZE, P. D., T7T1E4
(M95). 20-MM GUNS, M1, AN-M2, M3, AND BR. H.S./A/ (fig.
29), is for use against aircraft and light materiel targets, functioning
with both explosive and incendiary effect. The explosive filler is tetryl
and the incendiary mixture is located in the base of the shell. After the
shell penetrates the target, its filler is detonated, the shell shattered,
and the incendiary composition ignited. Its fuze 15 an instantaneous
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percussion fuze ~f the impact type. The thickness of the base is ap-
proximately 0.2 inch, and a base cover is welded thereon for additional
protection. This cartridge differs basically from the HE-I cartridge,
described in paragraph 21, by having a pointed fuze.

YELLOW

."‘Fﬁﬁh
% ' =7 t=— RED —= paey—
[MARKING W BLACK) BRASS
RA PD &513T

Figure 29 — CARTRIDGE, HE-I, T23 (M97), w/FUZE, P.D., TT1E4 (M75),
20-mm Guns, M1, AN-M2, M3, and Br. H5./A/

DATA
Weight of complete round........ 0.571b Width of rotating band......... 0.203 in.
Length of complete round ...... 7.22 1n. Type of bESE...cccoveimenremiannienrsr SQUATE
Length of fuzed projectile..... 3.28in. Radius of ogive. ..o 2.54 cal.
Length of cartndge case.......... 4.34 in. Muzzle velocity ..o 2,800 ft per sec
Maximum Ffange . ... 3,700 yd

j BLACK

|MAREING TN WHITE)

i

RA PD 65136

Figure 30 — CARTRIDGE, Practice, T24 (M99), 20-mm Guns,
M1, AN-M2, M3, and Br. HS./A/

27. CARTRIDGE, PRACTICE, T24 (M99), 20-MM GUNS, M1,
AN-M2. M3, AND BR. H.S./A/ (fg. 30), is for practice firing. The
projectile is similar in shape and ballistic properties to the T18 (M96)
Incendiary Projectile but is hollow and contains no explosive. The nose
consists of a zinc die casting as in the T18 (M96) Incendiary but its
weight is adjusted to give the projectile a weight of 2,000 grains
(029 1b). The projectile body is made of cold-drawn steel.

DATA
Weight of complete round........ 0.571b Width of-rotating band.......... 0.203 in.
Length of complete round ... 7.22in. Type of Base. .o ciinisn Square
Length of projectile.......co.. 3.271in. Radius of OBIVE.....cmmmmmererear 2,54 cal.
Length of cartridge case......... 4.34in. Muzzle velocity ......... 2,800 ft per sec
Maximum TANEE ..cveveveciaianees 5,190 ¥d
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ZINC COATED

RA PD B0698

Figure 3T — CARTRIDGE, Drill, M18A1, 20-mm Auto. Guns,
M1, AN-M2, and Br. H.S./A/

28. CARTRIDGE, DRILL, MI18A1, 20-MM GUNS, M1, AN-M2,
AND BR. H.5./A/ (fig. 25), i1s a completely inert assembly intended
to provide a simulated service cartridge for drill purposes and for
testing feed mechanism of the weapon. The service projectile and
cartridge case are simulated by a l-piece casing made of steel, cold-
drawn to size, shape, and weight. The base is threaded to hold a
steel base plug, flanged to provide an extractor groove like that on
service ammunition. Alternative manufacturing designs for this drill
cartridge have a steel body plug secured in the nose of the cartridge.
Weight is 0.57 pound; length is 7.20 inches.

29. CARTRIDGE, DRILL, M18, 20-MM GUNS, M1, AN-M2,
AND BR. H.5./A/, differs from the M18A1 Drill Cartridge (par. 28)
in minor internal details of the body and the base plug.
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A - MKITAl, PRACTICE ROUND FOR 37-mm GUN SUBCALIEER. MISIE,

B - M56 H.EE ROUND FOR 37-MM GUMNS, M4 AND MI0

C — M55 H.E. ROUND FOR 37-MM GUNS, MIAZ AND M9

D — ME3 H.E. ROUND FOR 37-MM GUNS
M3, M3AT, M5, M5A1 AND 6

RA PD B0&%9

Figure 32 — Comparison of 37-mm Ammunition
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RA PD 80706

Figure 33 — SHELL, Fixed, H.E., M54, w/TRACER, 5D, and FUZE, P.D.,
M58, 37-mm Auto, Guns, M1A2 and AN-M?
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33. SHELL, FIXED. H. E., M54, W/TRACER, SD, AND FUZE,
P. D., M56, 37.MM AUTO. GUNS, M1A2 AND AN-M9 (fig. 33), is
provided for use in the M1A2 and AN-M9 Guns for firing against air-
craft, hence is fitted with a supersensitive type fuze. The same shell and
fuze are also used with the AN-M4 and M10 Aircraft Guns. How-
ever, when fired from the M1A2 and AN-M9 Guns, the round is as-
sembled with the M17 Cartridge Case, or for the M1A2 Gun only,
with the M17B1 (steel) Cartridge Case. The projectile consists of
a relatively thin-welded shell body, a tetryl bursting charge, FUZE,
P.D, M56, and a shell-destroying tracer. ‘The nose is threaded to
receive the fuze and the “boat-tailed” base is threaded to receive a
tracer assembly containing a relay housing, an igniter charge, and a
relay igniting charge. These charges connect the tracer with a black
powder pellet in the base end of the bursting charge cavity. The
tracer burns for about 8 seconds, equivalent to about 3,500 yards,
whereupon the relay pellet is ignited and causes the bursting charge
to detonate if prior functioning has not been caused by impact,

DATA
Weight of complete round........ 2.621b Type of base.................... Boat-tailed
Length of complete round ... 12.81 in. Degree of taper base...... 9 deg 15 min
Length of fuzed projectile ...... 5.87 in. Radius of ogive.....cccceerevvnene. 4,34 call
Length of cartridge case......... 8.75 in. Muzzle velocity ........ 2,600 ft per sec
Width of rotating band............ 0.74 in. Maximum range ................ 3,500 yd*

RA FD 80709 (MARKING N WHITE!

Figure 34 — SHOT, Fixed, A.P.. M74, w/TRACER, 37-mm
Avuto. Gun, MTA2

34. SHOT, FIXED, A. P., M74, W/TRACER, 37-MM AUTO.
GUN, M1A2 (fig. 34), has the same shot as that used in the correspond-
ing round for M3, M3A1, M5, M5SA1, and M6 Guns (par.43). However,
when fired from the M1A2 Gun, it isassembled with the M 17 Cartridge
Case, which has an extractor groove. The tracer burns for 2,000 yards.

DATA
Weight of complets round........ 3.071b Radius of ogive.......ccoounn......... 1.52 cal,
Length of complete round .... 13.01 in. Muzzie velocity ........ 2,050 ft per sec
Length of projectile.................. 4.84 in. Maximum range .............. 7,290 yd
Length of cartridge case........ 8.75 in. Penetration (in. at 0-deg
Width of rotating band........... 0.74 in, obliquity of homogeneous
Type of base......ceicnnnerrans. SQUArE plate at 1,000 vd).........cccovuree. 3.2

*—Limited by shell-destroying tracer. Theoretical maximum iz 8,875 yards, horizomtal, and

6,200 yards, vertical
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Figure 35 — SHOT, Fixed, A.P.C., M5%, w/TRACER, 37-mm

Avto. Gun, MTA2
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35. SHOT, FIXED, AP.C., M59, W/TRACER, 37-MM AUTO.
GUN, M1A2 (fig. 35), has been adapted from the M51 Projectile
(par. 42) to provide armor-piercing ammunition for the 37-mm Auto-
matic Gun M1A2 and more recently for the AN-M9 Gun. The pro-
jectile body, armor-piercing cap, and tracer are similar to the corre-
sponding parts of the M51 Armor-piercing Projectile, but the wind-
shield is omitted. This gives the M59 Shot a blunt flat-nosed appear-
ance, in contrast to the long tapered shape of the M51 Shot. Pene-
trating qualities are not affected, so that both projectiles are about
equally effective against the same types of armor plate. However,
the effective range is less than that of the M51 Shot.

DATA
Weight of complete round........ 3.121b Width of rotating band............ 0.74 in,
Length of complete round ... 12.76 in. Type of baset.....cccuceerivesiinnies SQUATE
Length of projectile ............... 4.59 in. Muzzle velocity ....... 2,050 ft per sec®
Length of cartridge case......... 8.75in. Maximum fange ............. 5,790 yd*
Penetration (in. at 0-deg obliquity of face-hardened plate at 1,000 yd)........... 0.7%

*Dpta for MI1AZ Guna., Muzzle velocity for AN-M9 Gun is EI.SIJO feet per seeond.

36. SHOT, FIXED, A.P.C., M59, W/TRACER, 37-MM AUTO.
GUN, M9 (fig. 35), differs from the round described in paragraph 35
only in the propelling charge (hence the muzzle velocity) and the
marking on the cartridge case, which is as follow: “37G, M9, MV
2800." See table 8, chapter 5, complete round table for ammunition
for 37-mm guns, for further details. Armor penetration for this pro-
jectile in the AN-M9 Gun will be much greater than when fired in
the M1A2 due to the greater muzzle velocity to which should be added
the velocity of the airplane.

37. SHOT, FIXED, A.P.C., M59A1, W/TRACER, 37-MM AUTO.
GUN, M1A2, differs from the round described in paragraph 35 only
in the method of attaching the armor-piercing cap to the propectile
body, which is by means of a 360-degree crimp.

38. SHOT, FIXED, A.P.C., M59A1, W/TRACER, 37-MM AUTO.
GUN, M9, differs from the round described in paragraph 36 only in
the method of attaching the armor-piercing cap to the projectile body,
which is by means of a 360-degree crimp.
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RA PD BO708

Figure 36 — SHELL, Fixed, Practice, M55A1, w/TRACER, and FUZE,
Dummy, M50, 37-mm Avuto. Guns, MTA2 and AN-M?
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39. SHELL, FIXED, PRACTICE, M55A1, W/TRACER, AND
FUZE, DUMMY, M50, 37-MM AUTO. GUNS, M1A2 AND AN-M9
(fig. 36), provides practice ammunition for the M1A2 and AN-M9
Guns with about the same ballistic characteristics as the high-ex-
plosive Service Round M54 (par. 33). The M17 Cartridge Case and
a service primer and propelling charge are used. The projectile is
similar in contour to, and of the same weight as the M54 Shell, but
has no bursting charge and is fitted with a dummy fuze. In addition,
the shell-destroying tracer of the service round is replaced by a com-
position for tracing purposes only. The tracer, consisting of a red
tracer composition and an igniter composition, burns for about 8 sec-
onds, or 3,500 yards. FUZE, dummy, M50, simulates the M56 Service
Fuze but has no explosive elements.

DATA
Weight of complete round...... 2.631b Width of rotating band.......... 0.74 in.
Length of complete round ... 12.81 in. Type of base ............c.c....... Boat-tailed
Length of fuzed projectile ... 5.87 in. Degree of taper of base.. 9 deg 15 min
Length of cartridge case......... B.75 in. Muzzle wvelocity ......... 2,600 ft per sec
Maximum range ................ 8,875 vd (Horizontal; vertical range is 6,200 yd)

IN WHITE RA PD B0720

Figure 37 — SHOT, Fixed, A.P., M80, w/TRACER, 37-mm
Avto, Gun, AN-M9

40, SHOT, FIXED, A.P., M80, W/TRACER, 37-MM AUTO.
GUN, AN-M9 (fig. 37), is used in rounds to be fired from the AN-M4
as well as the AN-M9 Aircraft Gun. When to be fired from the
AN-M9 Gun, the round is assembled with the grooved M17 Brass
Cartridge Case. The shot is of the same general design as the
M?74 Shot used with the M1A2 Gun (par. 34) but is shorter and
lighter. The body is of the uncapped monobloc type, with the nose
formed to a relatively short ogive. The base contains a tracer compo-
sition for observation purposes which burns for 2,000 yards of flight.

DATA
Weight of complete round........ 3.151b Width of rotating band....._..... 0.74 in.
Length of complete round ... 12.40 in. TYDE Of DASE.ercsrmmemsmnsirorssnioss SQUATE
Length of projectile.................. 4.23 in. Radius of ogive. .....cccvvenranine 1.62 cal.
Length of cartridge case.......... 8.75 in. Muzzle wvelocity ........., 3,050 ft per sec
Penetration (in. at 0-deg obliquity of homogeneous plate at 1,000 yd)........... 2.1

59



™ 9-1901

40
ARTILLERY AMMUNITION
RA PD 80711
Figure 38 — SHELL, Fixed, H.E., M63, w /FUZE, B.D., M58, 37-mm

M3, M3A1, M5, M3AI, and Mé
60
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41. SHELL, FIXED, H.E., M63, W/FUZE, BD., M58, 37-MM
GUNS, M3, M3A1, M5, M5A1, AND M6 (fig. 38), is for use with
37-mm tank and antitank guns when fragmentation and blast effect
are desired. The shell body is 2 relatively heavy steel casing. The
nose is solid and formed to a long ogive. The base is “square” and
threaded to receive the M58 Base Fuze which functions with nondelay
action. This construction provides a maximum distribution of metal
forward of the TNT bursting charge and for some penetration before
detonation, increasing the effectiveness against targets such as
sheltered or entrenched personnel, trucks, and light-armored wvehicles,
The round is assembled with both brass and steel cartridge cases,
Present muzzle velocity is 2,600 feet per second, but rounds of earlier
manufacture may be found which are loaded to give 2,700 feet per
second muzzle velocity.

DATA
Weight of complete round........ 3.081b Muzzle velocity:
Length of complete round ... 14,09 in. In M3, M3A1, and
Lhavth of fised siolset 602 in M6 Guns .............. 2,600 ft persec
SRR B s o PRSI In M5 and M5A1
Length of cartridge case......... 8.751in. GUNS oo 2,565 ft per sec
Width of rotating band.. ... 0.74in. Approximate maximum range:
T i b S Inm M3, M3A1, and M6
}'pt..' AL - quare ke 9.500 yd
Radius of ogive 1y 897 cal - In M5 and M5A1 Guns = 9425 yd

.

R S L TS (D - B T - —
w295
IMARKING IN WHITE!
RA PD 80712

Figure 39 — SHOT, Fixed, A.P.C., M51, w/TRACER, 37-mm Guns, M3,
M3AT, M5, M5A1, and Mé

42. SHOT. FIXED. A.P.C., M51, W/TRACER. 37-MM GUNSs,
M3, M3A1. M5, M5A1, AND Mé (fig. 39), is provided for use in
37-mm tank and antitank guns against light armor and similar mate-
riel targets. The shot depends for its effect upon the force of its
impact and penetration; the use of an armor-piercing cap especially
adapts it for combating face-hardened plate. Three types of projec-
tile—MS51, M51B1 and M51B2—have been manufactured for the
round. The MS51BI1 differs from the alternative M51B2 in that the
armor-piercing cap is pointed, whereas the cap of the M51B2 is
rounded at the front end. The MS51, an earlier design, has a pointed
cap, but differs from both the M51B1 and M51B2 in that the tracer
cavity is closed by a steel washer crimped to the base of the projectile.
The tracer cavities of the M51B1 and M51B2 are closed by a metal
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disk. In other respects, construction is simiiar, the projectile being
made up of a hard steel core or body, the softer steel armor-piercing
cap, and a light-weight windshield or false ogive which is crimped or
screwed onto the armor-piercing cap. There is no bursting charge, the
projectile being solid except for the small cavity in the base. This
holds a red tracer composition which burns for approximately 3 sec-
onds, equivalent to about 2,300 yards.

DATA
Weight of complete round........ 3411b Maximum range (at 45 deg elevation) :
Length of complete round ... 14,53 in, g
Length of projectile........... 636in, lnM"ngﬁi‘M' and 12.850 vd
Length of cartridge case... ... 875in. . ¥
Width of rotating band ... 0.74 1n. In M5-and M5A1 Guns... 12,725 yd
Type of base......... v o Square x
: - ) Penetration (in. -deg
Sl?.ndzji %i;gc‘i‘:;_“al“ ogive} 8.96cal. obliguity of face-hardened
In M3. M3Al. and plate at 1,000 yd).......... e o 25
M6 Guns ... 2.900 ft per sec® Penetration (in. at 0-deg
In M5 and MS5AIL obliquity of homogeneous
Guns s LB S5 I persect plate at 1,000 yd)......occoninenn. 2.3

*_For rounds with brass cartridge cases; 2.800 feet per second for rounds with steel cases.

Rounds of earlier manufacture have muzzlc velocity of 2,600 feet per second. Idenrtification
provided by marking on packing boxes.
3. SHOT, FIXED. A.P.. M74. W/TRACER, 37-MM GUNS, M3,
M3A1. M>. M3Al. AND M6, has same projectile as that of correspond-
ing round for M1A? Automatic Gun (par. 34). However, when to be
fired from the tank 2nd antitank guns, the projectile 1s assembled with
the M16 Cartridge Case, which has extractor rim instead of extractor
groove. The projectile is of the monobloc type, the body being of
solid steel except for tracer cavity in base. Like most uncapped armor-
piercing projectiles, the nose is formed to a relatively blunt point.
While capable of adequate performance against homogeneous plate,
this shot has been found to be less effective than the capped projectile
against fuce-hardened plate of the type now being encountered in the
field and 1s now used for service firing only in certain theaters of oper-
ation. The tracer burns for 2,000 yards.

DATA
Weig! of complete round 3.071b Maximum range (a3t 45 deg):
i R, Y 1 In M3. M3AL, and
Length of cartridge case..... 875 1n. MG G Lyt B T3 3
Width of rotating band.......... 0.74 in. In M5 and MS5A! Guns... §625 yd
Type of base... .......cocivniviiinies SGUETE P . ;
bt -l enetration (in. at 0-deg
iaix;se t::'doog::; 1.52 cal. obliquity of face-hardened
In M3, M3Al, and plate at 1,000 yd).....coovvivicniieae. 1.8
M6 Guns ........... 2,900 £t per sec Penetration (in. at O-deg
In M5 and M35AL obliquity of homopgeneous
GUDOS ..o iereeen 2,855 Et persec Plate at 1,000 yd).......ccoocovecccnnes. 2.0
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BLACK —————
IMARKING IN WHITE)
RA PD 80710
Figure 40 — CANISTER, Fixed, M2, 37-mm Guns, M3, M3AT,
M5, M5AT, and Mé

44. CANISTER, FIXED. M2, 37-MM GUNS, M3, M3Al, M5,
M5Al, AND M6 (fig. 40), is provided for 37-mm tank and antitank
guns for effect against personnel. It is assembled with the M 16 Car-
tridge Case. The canister consists of a terneplate cylinder sealed by
a metal disk at each end and beaded near the base tc insure firm seat-
ing in the cartridge case. The filler consists of 122 steel balls, each
about ¥g-inch diameter, imbedded in a resinous matrix or binding
material. There is no bursting charge or fuze. The case is ruptured
by the shock of discharge and bursts within 100 feet of the muzzle of
the gun, projecting the balls forward in a cone-shaped pattern at a
velocity closely equal to that at the muzzle. This canister ammuni-
tion 1s effective against unsheltered personnel up to around 150 to 200
yards. Ability to penetrate materiel is limited.

DATA
Weight of complete round . ... 3.31 1h Length of canister .36 .
Lenuth of complete round ... 14.53 in, Length of cartridge case 8.751n,
Muzzle veloaity ... 2,500 f1 per sec

45. SHOT, FIXED. T.P.. M31Al. W/TRACER, 37-MM GUNS,
M3. M3A1, M5, AND M6, has the same components as used for the
M51A2 Target-practice Round described in paragraph 46, except that
the windshield is omitted. As a result, the projectile has a blunt flat-
nosed appearance. in contract to the long ogival nose of the M51AZ2.

DATA
Weight of complete round....... 3.34 b Muzzle velocity:
Length of complete round ... 12.62 . In M3, M3AL, and
Length of projectile...... ..... 445 in. Mb Guns .. ... 2,600 ft per secy
Length of cartridge case ... 8.751n. In MS$ and MSAI A
Width of rotating band......... 0.74 in, Guns, .oovvcecces 2,330 It per sec
R Maximum range:
Type of base........ccccvmrivnreinnnies SQUATE In M3, M3Al, and
Radius of ogive.......ccoceen. . 896 cal M6 Guns ..o 5,525 yd

*—For approximately 1.57 inches forward of 1he bourrelet. at which point the nose ends in
a flat fronted surface approxamately 1.1 inches in diameter,

T—Authorized welocity is 2,450 fjeet por socond, but no rounds have been manufactured
with this velocity.
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BLUE— ‘
(MARKING IN WHITE
RA PD 80713

Figure 41 — SHOT, Fixed, T.P., M51A2, w/TRACER, 37-mm Guns,
M3, M3A1, M5, M5A1, and Mé

46. SHOT, FIXED, T.P., M51A2, W/TRACER, 37-MM GUNS,
M3. M3A1. M3. M5A1, AND M6 (fig. 41), simulates SHOT, fixed,
AP.C. M51, w/TRACER, for practice firing from tank and antitank
guns. Components are the same as for the service round (par. 42),
except that the projectile body is a solid slug having the same over-all
dimensions as combined body and armor-piercing cap of service shot.

DATA
Weight of complete round 3.391b Muzzle velocity:
Léngth of complete round 14.53 in. In M3. M3Al, and
P L il 6.71 in M6 Guns ... 2.600 ft per sec
i e T e el ¢ A In M5 and M5A1

Length of cartridge case. B.751n. (1) 1 e R S 2,55C ft per sec
Width of rotating band .. ... 0.T41n. Maximum range (at 45 deg):

; In M3, M3A1, and
Type of basc Squarce M6 Guns ... . 12,050 yd
Radius of ogive (false ogive)  B.96 cal. In M5 and M5A!L Guns 11,900 yd

OLIVEORAB
e
RA PD 80717 IMARKING IN YELLOW)

Figure 42 — SHELL, Fixed, HEE., M54, w/TRACER, 5D, and FUZE, P.D.,
M56, 37-mm Auto. Guns, AN-M4 and MI10 (Aircraft)

47. SHELL. FIXED, H.i., M54, W/TRACER, SD.. AND FUZE,
P.D.. M536. 37-MM AUTO. GUNS, AN-M4 AND M10 (AIRCRAFT)
(fig. 42), has the same shell as used in rounds for M1A2 and AN-M9
Automatic Guns described (par. 33), and is adapted for use in the
AN-M4 Aircraft Gun by assembling it with the Mk. IITA2 (brass), or
Mk. IIIA2 (steel) Cartridge Case. Because of lower muzzle ve-
locity, the shell-destroying element operates at about 2,000 yards.

DATA
Weight of complete round...... 1.921b Width of rotating band_...... 0.74 in.
Length of complete round ... 9.75 in. Type of base....oinone Boeb-tailed
Length of fuzed projectile ... 5.87 in. Degree of taPer...............9 deg 15 min
Length of cartridge case......... 5.69in. Radius of DRIVE...cccieeeeiirvn. .34 cal.
Muzzle velocity ... 2,000 ft per sec
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Figure 43 — SHOT, Fixed, A.P., MBO, w/TRACER, 37-mm Avte. Guns,
AN-M4 and MIT0 (Aircraft)

48. SHOT, FIXED, A.P., M80, W/TRACER, 37-MM AUTO.
GUNS, AN-M4 AND M10 (AIRCRAFT) (fig. 43), is the same as that
for the Automatic Gun AN-M9, except for the cartridge case. For the
AN-M4 and M 10 Guns the Mk, ITIA2, or alternative Steel Case Mk.
IIIA2E], loaded with a smaller propelling charge, is used in the round.

DATA
Weight of complete round........ 2.251b Muzzle velocity ... 1,825 ft per sec*
Length of complete round ... 9.34in. Maximu(n TANEE oorennne 6,700 yd
Length of projectile ............... 4.23 in. Penetration (in. at 0-deg

obliquity of face-hardened

Length of cartridge case......... 5.69in.
g tocty = plate at 1,000 yd).... VB F o T
Width of rotating band............ 0.74 1n. Peieiration (in. 310 dcg
Type of base........occiiciniiniens. Square obliquity of homogeneous
Radius of GEIVE...ccrnisismsrsnions 162 cal. plate at 1,000 yd).......ccccoererinren, 0.8

* —Rounds of older manufacture have muzzle velocity of 1,650 feet per second,

aLUE—

WARKN,_, (N WHITE)

RA PD BO71B

Fiqure 44 — SHELL, Fixed, Practice, M55A1, w/TRACER and FUZE,
Dummy, M50, 37-mm Avuto. Guns, AN-M4 and MT10 (Aircraft)

49, SHELL, FIXED, PRACTICE, M55A1, W/TRACER, AND
FUZE, DUMMY, M50, 37-MM AUTO. GUNS, AN-M4 AND M10
(AIRCRAFT) (fig. 44), differs from that described in paragraph 39
only in that the Mk. IIIA2 or alternative steel Cartridge Case Mk.
IITA2B]1, and a smaller propelling charge are used. It provides prac-
tice ammunition-for the AN-M4 and M10 Guns with ballistic prop-
erties similar to those of the M54 H.E. Round.

DATA
Weight of complete round....... 1.931b Width of rotating band............ 0.74 in.
Length of complete round ... 9.75 in. Type of base...........ocv.r... Boat-tailed
Length of fuzed projectile ...... 5.87 im., Degree of taper.......o.... 9deg 15 min
Length of cartridge case.......... 5.69 im. Radius of ogive...........cccoeceurens 4.34 cal.
Muzzle veloaity ............ 2,000 ft per sec
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50. CARTRIDGE, BLANK, 10-GAGE, 37-MM GUNS, M1916,
M3, M3A1, M5, AND M6 (fig. 45), consists of a commercial 10-gage
blank shotgun shell loaded with 8 grains of black powder and contain-
ing dry felt wads. For firing with the M1916 Gun, the blank cartridge
1s used with ADAPTER, M1: in the M3, M3A1, M5, M5A1, and M6
Guns, the cartridge is used with ADAPTER, M2.

a. Both adapters are made up of three parts—a modified service
cartridge case; a liner of steel tubing which extends through the car-
tridge case and acts as a seat for the blank cartridge; and an aluminum
or steel bushing. The bushing serves to seat the liner firmly in posi-
tion and to protect the neck of the cartridge case during handling and
loading into the gun as well as to protect gun parts from damage dur-
ing firing,

I. The M16 Cartridge Case is used to make up ADAPTER, M2,
the primer hole being enlarged to seat the liner. This liner extends
through the cartridge to a distance just short of the mouth of the case.
The front end is threaded and screws into the steel bushing. When
fully seated, this bushing protrudes approximately one-quarter inch
beyond the cartridge case mouth.

¢, A modified Mk. IA2 Cartridge Case is used to mzke up the M1
Adapter. In this adapter, the bushing extends approximately 134
inches beyond the cartridge case mouth, hence, when this ammunition
is loaded into the gun, it extends into the bore of the gun for approx-
imately that distance. In firing with either the M1 or the M2 Adapter,
" the percussion element of the blank shotgun cartridge serves as the

primer.
DATA
M3, M3A1, M5 and MSAI,

M1916 Gun and Mé Guns
Weight of adapter, w/o eartridge................ 0.87 1b 2,00 1b
Weight of adapter, w/ cartridge................. 0.91 1b 2.04 1b
Length of adapter.......msismsminmssssrans 500 in 9.00 in.
Length of cartridge case...........coin. 364 in. 875 in.
Length of blank cartridge...cummmminemisnee: 2,83 in. 2.85 in.
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Figure 46 — AMMUNITION, Blank, 37-mm Guns, M3, M3AT, M5,

M35A1, and Mé
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51. AMMUNITION, BLANK, 37-MM GUNS, M3, M3Al, M5,
M5A1, AND M6 (fig. 46), is for simulated fire and for saluting pur-
poses. It consists of a brass or steel cartridge case, 4 inches long,
which contains a service primer and a 3.2-ounce charge of loose black
powder. The powder charge is held in position around the primer by
a closing cup made up of a felt inner padding and a thin pulp-board
front surface. The closing cup is sealed in position with Pettman
cement about five-eighths inch from the front of the cartridge case.

52. CARTRIDGE, DRILL, M2l, W/FUZE, DUMMY, M50B2,
37-MM AUTO. GUNS, M1A2 AND AN-M9, simulates the M54 HE,
Round for M1A2 and AN-M9 Guns. It consists of the steel Cartridge
Case M17B1, assembled with an M54 Shell and an M50B2 (1-piece,
stee]) Dummy Fuze. The shell and case are held together by means
of a steel retaining rod, one end of which is inserted into the enlarged
tracer cavity in the base of the shell. The other end is screwed into a
cartridge case plug assembly which takes the place of the primer. This
plug assembly is inserted with a force fit in the primer hole. A copper
plug is assembled in the base of the plug assembly so that the firing
pin of the weapon will not be injured in simulated firings.

DATA
Weight of complete round........ 2.671b Width of rotating band............ 0.74 in.
Length of complete round ... 12,81 1in. Type of base .....ccevieinnnee. Boat-tailed
Length of fuzed projectale...... 5.87 in. Degree of .taper of base.. 9 deg 15 min
Length of cartridge case......... B.751in Radius of 0B1VE...coonmnainienns 4.34 cal.

53. CARTRIDGE, DRILL, M23 (T31), 37-MM AUTO. GUNS,
AN-M4 AND M10 (AIRCRAFT), simulates the M54 H.E. Round for
the 37-mm AN-M4 and M10 Guns. It consists of a 1-piece malleable
iron body which simulates the fuze, shell, and cartridge case of the
M54 Round and a steel base which is screwed into the body. The
base contains a copper plug held therein by a steel spring, steel
washer, and cotter pin. The plug is made of copper so that the firing
pin of the weapon will not be injured during simulated firings. Weight
of complete round is 1.93 pounds; length of complete round is 9.75

inches.

54. CARTRIDGE, DRILL, M13, 37-MM GUNS, M3, M3Al1, M5,
M5A1, AND M6 (fig. 47), is 2 completely inert cartridge which simu-
lates the M51 Service Round fer use in drill. It consists of a modified
MS51 or M51A2 Target-practice Projectile (which in turn closely re-
sembles the M51 AP.C. Service Projectile for these guns), an M16
Cartridge Case, and a steel retaining bar with a nail-like head and a
threaded forepart. The retaining bar extends the length of the car-
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Figure 47 — CARTRIDGE, Drill, M13, 37-mm Guns, M3, M3A1,
M5, M5A1, and Mé

tridge case and screws into the base of the projectile when the drill
cartridge is assembled. The projectile is modified for this purpose by
lengthening the tracer cavity of the target-practice projectile to ap-
proximately 2 inches and threading the drilled hole.

DATA
Weight of complete round....... 3.20 1b Length of cartridge case........ 8.75in,
Length of complete round ... 14.54 in. Width of rotating band........... 0.74 in.
Length of projectile...uriine. 62100 Type of base.....coccimmicnnen, SQuAre
Radius of ogive (false ogive)........ 8.96 cal.

55. CARTRIDGE, DRILL, M__, (T5), 37-MM GUNS, M3, M3Al,
M5. M5A1, AND M6, simulates the M63 H.E. Round. It consists of
the M63 Shell with an adapter screwed into its base, the M16 Car-
tridge Case, and a steel retaining rod. The retaining rod has a rim at
one end to seat it in the primer hole of the case, and is threaded at the
other end to be screwed into the adapter of the shell. A copper plug
is held in place in the base of the retaining rod by a plug pin so that
the firing pin of the weapon will not be injured in simulated firings.
A half-inch hole is drilled into the side of the cartridge case for pur-
poses of identification.

DATA
Weight of complete round........ 3.20 Ib Length o cartridge case.......... 8.75 mn.
Length of complete round.... 14.09 in. Width of rotating band......... 0.741n
Length of projectile. ... 6.02 in. Type of Base. ..nniionn. DQUETE
Radius of ogive. . cccencrnr, 8.97 cal.
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Section Il

AMMUNITION FOR 40-MM GUNS
56. GENERAL. ‘

a. General Discussion, Sometimes referred to as the “Bofors”
gun, GUN, automatic, 40-mm, M1, is primarily a rapid-fire automatic
gun for antiaircraft defense, but can be set for a single shot. The gun
is fed by an automatic mechanism into which 4-round charger clips
are loaded by hand. Use of the word “cartridge” to indicate a com-
plete round of 40-mm fixed ammunition resulted from a joint agree-
ment of the U.S, Army, the U.S. Navy and the British.

b.  Interchangeability. Since the M1 Gun is basically the same as
Navy and British 40-mm guns, the ammunition may be interchanged.

c. Identification. Rounds of Army procurement are painted and
marked for identification in accordance with basic color scheme pre-
scribed tn TM 9-1900 and in figures 48, 49, and 50. In other cases,
painting and marking may follow practices of other services,

d. Fuzes. Four models of supersensitive point-detonating fuzes
have been used with 40-mm high-explosive shell—FUZE, P. D., Mk.
27 (Navy), FUZE, P.D, M71, FUZE, P.D, M64A1, and FUZE, P. D,
251, Mk. I (ch. 3, sec. I, and par. 61).

e. Cartridge Cases. CASE, cartridge, 40-mm, M25, or M25B1,
is used with 40-mm smmunition of Army procurement. The M25B1
Case, made of steel, differs from the M25 in having a thinner head and
primer seat, and weighs approximately 0.31 pound less. Ammunition
of Navy design will have the Mk. 2 or Mk. 2-Mod. 1 Brass Case or
the Mk. 3 Steel Case; the brass case weighs 1.80 pounds and the steel
case weighs 0.36 pound less. Ammunition of British design will have
the M22 Case, which differs from the American standard case in that
the primer hole is threaded to fit the British primer.

f. Primers. PRIMER, percussion, 55-grain, M38A1, is standard
for rounds of Army procurement, but the earlier standard 20-grain
M23A1 Primer may still be found in rounds of less recent manufac-
ture. Alternative primers are the Mk. 22 Navy Primer and the M38RB2
Percussion Primer. Rounds with CASE, cartridge, 40-mm, M22, and
those manufactured according to British design, will have PRIMER,
percussion, QF. cartridges, No, 12, Mk. II/L. For descriptions of
these primers see chapter 3, section III,

27. COMPLETE ROUND TABLE.

a. Data concerning the 40-mm complete rounds and components
thereof are given in table 10, chapter 5.

n8. PACKING AND SHIPPING DATA.
~ a. Packing and shipping data are given in ORD 11 SNL's P-5and P-8.
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Figure 48 — CARTRIDGE, AP-T, MBIAI1, 40-mm AA. Guns
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59. CARTRIDGE, AP-T, M81Al, 40-MM AA. GUNS (fig. 48), is
provided for the 40-mm guns for firing against armored targets. The
projectile is a monobloc type, of solid steel. A tracer cavity in the
base holds a red tracer composition. The nose of the body proper is
shaped to a relatively blunt ogive, However, a long false ogive is pro-
vided, for better ballistics, by securing a light-weight windshield or
false ogive to the shot body by a 360-degree crimp just forward of the
bourrelet. The M81A1 Shot has no armor-piercing cap. The length

of trace is 12 seconds.

DATA
Weight of complete round........ 4.57 Ib Muzzle velocity ....... 2,870 ft per sec
Length of complete round .... 17.62 in. Maximum range ... 9475 yd
Length of projectile.....ccccc..r.. 6.191n. Penetration (in. at 0-deg
Length of cartridge case........ 12.24 in. obliquity of face-hardened
Width of rotating band............ 0.64 in. pplatc at 1,000 Y ccernsscissiasisinss 17
enetration (in. at 0-deg
Type of DaRe o i Squﬂre obliquiw of thcgchOus
Radius of 0give......ccercininviveniss 3.78 cal. plate at 1,000 yd._.........c.ccevereee. 1.8

60. CARTRIDGE, AP-T, M81, 40-MM AA. GUNS, is an earlier de-
sign of armor-piercing shot which is identical with that described in
paragraph 59 except that the windshield is secured to the body of the
shot by means of an adapter. For data refer to paragraph 59.

-

61. CARTRIDGE, H.E., MK. I (NAVY), W/FUZE, MK. 27
(NAVYY), 40-MM AA. GUNS, has a shell very similar to the Mk. 1I
Shell (described in par. 62) used with rounds of Army manufacture,
and functions like it. For Navy procurement, the shell is fuzed with
the Mk. 27 Navy Fuze and Cartridge Case Mk. 1 or Mk. 2. Standard
Navy primer is the Mk 22, a press-in type; earlier standard was the
Mk. 21%* which screwed into the base of the cartridge case. The
Shell-destroying Tracer Mk. 8 or Mk. 10 may be assembled in the
base of the shell.

DATA
Weight of complete round........ 4.60 Ib Width of rotating band........... 0.60 in,
Length of complete round ... 17.60 in. Type of base . ... Boat-tailed
Length of fuzed projectile ...... 7.101n. Muzzle velocity .......... 2,800 ft per sec
Length of cartndge case........ 12.24 in. Maximum Fange .............. 10,800 yd

*—Rounds assembled with the Mk, 21 Primer have been declared unsale to Sre.
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Figure 49 — CARTRIDGE, HE-T (3D, Mk. 11 or Mk. 11-Mod. 2), Mk. II,
w /FUZE, P.D., Mk. 27 (Navy), 40-mm AA. Guns
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62, CARTRIDGE, HE-T (SD, MK. 11 OR MK. 11-MOD. 2). MK.
I, W/FUZE, P.D., MK, 27 (NAVYY), 40-MM AA. GUNS (fg. 49),
consists of the M25 brass or M25B1 alternative steel Cartridge Case
with the M38A1 Primer and an FNH powder charge crimped rigidly
to a Mk II High-explosive Shell fitted with the Mk, 27 supersensitive
Fuze. The Mk. II Shell consists of three principal parts—a hollow
steel casing contamning a high-explosive bursting charge of pressed
TNT, the point-detonating fuze, and a shell-destroying (SD) tracer.
The nose of the shell is conical, with a 7-degree 45-minute taper, and
1s cut and threaded internally to receive the fuze. The base is boat-
tailed (conical) with an 8-degree 15-minute taper, and is threaded in-
ternally to accommodate the shell-destroying Tracer Assembly Mk, 11
or Mk. 11-Mod. 2, of Navy origin, which protrudes beyond the base of
the sheil for approximately 0.56 inch. The tracer consists of an igmt-
ing charge, a red tracer comnosition, and a reiay igniting charge of
black powder. The red tracer composition burns with a visible trace
for 9 to 12 seconds, equivalent to a range of 4300 to 3200 yards. As
the tracer burns out, the relay igniting charge is ignited, detonating
the bursting charge of the shell unless prior detonation has been
caused by functioning of the fuze. The Mk. 11 and Mk. 11-Mod. 2
Tracers are similar to the M3 Tracer except for details of the relay
igniting assemnbly.

DATA
Weight of complete round...... 4.701b Type of base ... Beat-tailed
Length of complete round . 17.60 in. Degree of taper. Bdeg 15 min
Length of fuzed projectile 7.6 in. Muzzle velocity 2,870 ft per sec
Length of cartridge case. . 12.24 in. Maximum range. horizontal 5,200 yd*
Width of rotating band... . . 0.64 in. Maximum range, vertical.  5.100 yd*

*—Limited by shell-destroying tracer. Theoretical maximum: 10,850 vards. horirontal, snd
7.625 yards, vertical.

63. CARTRIDGE, HE-T (SD), MK. II, OF EARLIER MANU-
FACTURE are listed in ORD 11 SNL P-5 and their data presented
in table 9, chapter 5, and the subparagraphs below. The standard Mk.
II HE-T Round is described in paragraph 62.

a. The first rounds used in 40-mm guns were adapted from British
ammunition. These Mk. II Shell are loaded, with TNT and fitted
with the TRACER and IGNITER, shell, No. 12, Mk. 1/L/, internal.
The fuze used is the No. 251 Mk. I, which was replaced by the
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M64A1, this fuze in turn being replaced by the Mk, 27 (Navy) Fuze.
The muzzle velocity of these rounds is 2,870 feet per second. The
No. 12 tracer, of British origin, consists of a primer, an igniting charge,
a red tracer composition, and a relay igniting charge. The primer
strikes a firing pin by set-back upon firing, igniting the red tracer
composition. This burns for about 9 seconds, equivalent to a range
of about 3,500 to 4,000 yards. As the tracer burns out, the relay
igniting charge is ignited, detonating the bursting charge of the shell
unless prior detonation has been caused by functioning of the fuze.
Weights of these complete rounds are approximately 4.82 pounds.
Length of the projectile with the No. 12 tracer is 7.08 inches.

b. The muzzle velocity of the Mk. Il HE-T Rounds was reduced
from 2,870 feet per second to 2,700 feet per second. Rounds manu-
factured with this velocity contained the No. 12 tracer and the
M64A1, Mk. 27, and M71 Fuzes.

c. An improved tracer, TRACER, SD, M3, of American manufac-
ture was adopted to replace the No. 12 tracer. The M3 Tracer differs
from the No. 12 in that the primer and firing pin are omirted, the
powder train consisting of an igniter charge, three charges of red
tracer composition pressed at various loads in a steel body, and a
relay igniting charge. The body is threaded externally to screw into
the base of the shell. Unlike the tracer No. 12, which is flush with the
rear surface of the shell when fully inserted, the M3 Tracer protrudes
for about 0.75 inch. The bursting charge used in shell with the M3
Tracer is tetryl in preliminary design shell, and explosive D in the
base and tetryl in the rest of shell of subsequent manufacture. A
black powder wafer is also loaded in the base of the shell ad - =nt to
the tracer relay charge to cause detonation of the bursting charge. The
M3 Tracer has a burning time of 12 to 14 seconds, corresponding to a
maximum horizontal range of 6,000 yards and a maximum vertic-!
range of 5,750 yards (based on 2,870 ft per sec muzzle velocity .
Rounds manufactured with the M3 Tracer have the Mk. 27 and
M64A1 Fuzes. The Mk. 27 fuzed shell have a muzzle velocity of
2,700 {feet per second, but shell fuzed with the M64A1 have been
manufactured with both the 2,700 and 2,870 feet per second muzzle
velocity. Weights of these complete rounds are approximately 4.82
pounds. Length of the fuzed projectile with the M3 Tracer is 7.88
inches. Maximum horizontal range is 6,000 yards and maximum ver-
tical range is 5,750.
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d. The next development was an improved tracer, the M3Al.
Details of these rounds with the M3A1 are the same as described in
subparagraph ¢, above, except that only the muzzle velocity of 2,700
feet per second is applicable, Rounds with the M3A1 Tracer are also
assembled with the Mk. 27 and M64A1 Fuzes. The TRACER, SD,
M3A1, differs from the M3 in having an initiator and the same tracer
and igniter composition as in the Mk. 11 Navy tracer.,

e. The earlier types described in subparagraphs a to d, above, are
superseded by the present standard round, described in paragraph 62,
which has the Mk. 11 or Mk. 11-Mod. 2 tracer and the muzzle velocity
of 2,870 feet per second. Rounds with these tracers are assembled
with the Mk. 27 and M71 Fuzes, and the bursting charge is pressed
T

- |
L* BLUE —=
IMARKING IN WHITE)

kA PD 80723

Figure 50 — CARTRIDGE, TP-T, M¥%1, w/FUZE, Dummy or inert, M__,
40-mm AA. Guns

64. CARTRIDGE, TP-T, M91, W/FUZE, DUMMY OR INERT,
M__, 40-MM AA. GUNS (fig. 50), has a projectile which resembles
the high-explosive shell in the Mk. IT Cartridge but has a solid base
except for a small tracer cavity. The shell-destroying tracer is re-
placed in the practice projectile by a burning composition for observa-
tion only, and the bursting charge cavity is empty. The shell may be
fitted with FUZE, dummy, M69, or M69B1, which simulates the su-
persensitive point-detonating fuzes or may be an inert service fuze
unserviceable for high-explosive loading.

DATA
Weight of complete round....... 4.72 1b Type of base.......... ..  Boat-tailed
Length of complete round ... 17.60 in. Degree of taper........... .. 8deg 15 min
Length of fuzed projectile ... 7.08 in. Muzzle velocity ... 2,870 ft per sec
Length of cartridge case......., 12.24 in. Maximum range, horizental 10,850 yd
Width of rotating band........... 0.64 in. Maximum range, vertical...... 7,625 yd
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65. CARTRIDGE, HE-T, MK. II, INERT LOADED, W/FUZE,
DUMMY OR INERT, M__, 40-MM AA. GUNS, is an alternative prac-
tice round to CARTRIDGE, TP-T, M91, w/FUZE, dummy or inert,
M___, 40-mm AA. Guns. It consists of a service cartridge case, primer,
and propelling charge; an inert-loaded Mk. 1I High-explosive Shell;
and an inert fuze. FUZE, dummy, M69 or M69B1, or an inert service
fuze (the M71 or Mk. 27 (Navy) ) may be assembled to the shell.

66. CARTRIDGE, DRILL, M17, 40-MM GUNS, is a completely
inert assembly for drill purposes. The iron body is shaped in the
general form of a service projectile and a fixed cartridge case. The
nose end of the assembly may be left open and threaded to hold an
iron plug resembling a service fuze, or the body and nose may be
made in one piece. The base end of the body is closed by an iron
base plate which screws into the body and has a flange to provide for
extraction of the cartridge after loading in the gun. The complete
assembly weighs approximately 4.53 pounds and is 17,62 inches long.
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Section VI
AMMUNITION FOR 60-MM MORTARS

76. GENERAL.

a. General Discussion. The 60-mm and 8l-mm mortars are
used primarily in missions where high angles of fire are needed to
drop shells behind hills, into trenches, and implacements, or on simi-
larly protected targets. MORTAR, 60-mm, M2, is the standard small
caliber mortar, the M1 being limited standard. The ammunition falls
within the classification of semifixed ammunition since the propelling
charges are in increments permitting adjustment for zone fire. All
rounds are issued in the form of fuzed complete rounds. A complete
round consists of a fuzed projectile with a fin assembly, a propelling
charge comprising 2 number of increments and an ignition cartridge,
and a primer. The rounds need no preparation for firing, once re-
moved from wrappings, other than the adjustment of the propelling
charge as described in subparagraph d, below.

h. Identification. The characteristic shape resulting from the
use of a fin to obtain the desired stability in flight serves to distinguish
mortar ammunition from other artillery types. Painting and mark-
ing provides for complete identification of the round, and the com-
ponents thereof, in accordance with the basic principles prescribed
in TM 9-1900 (figs. 57, 58, 59, and 60).

c. Fuzes. Two types of point-detonating fuzes are used with
maortar ammunition—“time"” and “impact.” FUZE, P.D, M52, M52B1,
or M52B2 is used with the high-explosive round for the 60-mm mor-
tars. They are single-action fuzes providing for superquick action.
The only difference between these fuzes is in the kind of material used
in making up the head and body; the M52 has an aluminum head
and body, whereas the M52B1 has a plastic head and body; the
M52B2 has a plastic head and aluminum body. The time fuze,
FUZE, time (fixed), M65, is fitted to the 60-mm illuminating shell.
This is a fixed powder-train time fuze which has a time delay of ap-
proximately 15 seconds (ch. 3 sec. I).

d. Propelling Charges. The Ignition Cartridge M5A1 serves as
the propelling charge for the extremely short ranges. For longer
ranges, the M3 and M3A1 Propelling Charges are provided. These
charges are divided into removable parts or increments to provide
for zone firing. To prepare the charges ior firing inner zones, it is
only necessary to remove those increments not required, according
to the appropriate firing tables. The increments consist of stitched
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bundles of sheet powder having a2 hole in the center of each in-
crement. Each of the M3A1 Increments is sealed in a cellophane
bag; the M3 is not sealed in cellophane bags. Four such increments
or bundles, and the ignition cartridge, comprise a full charge for all
60-mm mortar rounds, one increment being fitted into each of the
spaces within the blades of the fin. The early practice was to place
the increments between the fins, but this has been discontinued.

e. Primers and Ignition Cartridges. For all current manufac-
ture, PRIMER, percussion, M32, is used in conjunction with CAR-
TRIDGE, ignition, M5A1, to ignite the M3 and M3Al Propelling
Charge Increments. An M4 Propelling Charge was formerly used
with the M83 Illuminating Shell, but has been replaced by the M3
Propelling Charge for the M83A1 Shell. The ignition cartridge also
acts as the propelling charge for the extremely short ranges. The
older M5 Ignition Cartridge will be used only until it can be replaced
by the M5A1. Rounds with the M5 Cartridge will not be fired over
the heads of friendly troops. When used in training, regulations of
AR 750-10 must be followed, and in addition positive protection
must be given to mortar crew members and personnel in the danger
area. The M32 Primer and the M5 Cartridge together replaced the
M4 Ignition Cartridge, which included both the primer and the igni-
tion charge, except for the Training Projectile, M69. For description
of M32 Primer, see chapter 3, section IIL

f. Fins. Prior to 1944, propellent increments were placed
between the fin blades. This has resulted in some instances in the
loss of fins in flight causing erratic trajectories and dangerously short
ranges. To overcome this, the present practice is to place the in-
crements within the blades of the fins. In the mew production of
60-mm mortar ammunition, the increment holder has been redesigned
so that the increments will be placed within the fins. Alsc the web
between the fin blades has been increased from 38 to 52 degrees.

77. COMPLETE ROUND TABLE.

a. Data concerning the complete rounds of 60-mm ammunition,
and components thereof, are given in table 12, chapter 5.

78. PACKING AND SHIPPING DATA.

a. Packing and shipping data on the rounds are given in ORD 11
SNL R-4.
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BORE-RIDING PIMN OF FUZE

. EORE-RIDING PIN SPRING

GAS-CHECK BANDS

ROPELLENT GASES

> FIRING PIN OF MORTAR

RA PD 45179

Figure 56A — 60-mm Mortar Shell Being Fired
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A _ FUZE F — PROPELLENT INCREMENT
B _ BOOSTER G — INCREMENT HOLDER

€ — GASCHECK BAND H—FIN ASSEMBLY

D — SHELL BODY F—IGNITION CARTRIDGE

E — EXPLOSIVE FILLER J — PERCUSSION PRIMER

RA PD BOT29

Figure 57 — SHELL, H.E., M49A2, w/FUZE, P.D., M52, 60-mm Mortars,
M1 and M2, Complete Round
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79. SHELL, H.E., M49A2, W/FUZE, P.D., M52, 60-MM MOR.
TARS, M1 AND M2, COMPLETE ROUND (fig. 57), is the only
high-explosive round provided for the 60-mm mortars. A complete
round consists of six components—the M49A2 High-explosive Shell,
an M52 Fuze, a fin assembly, an M3 or M3A1 (4-increment) Pro-
pelling Charge, an M5A1 Ignition Cartridge, and an M32 Primer.
All are issued and shipped assembled in a complete round which is
ready for firing except for adjustment of the propelling charge. The
shell body consists of a thin-walled cast or forged steel casing formed
in a pear or tear-drop shape and threaded at both ends, at the narrow
base end to hold the fin assembly and at the nose end to hold the
M52 Fuze with its booster. The TNT shell filler is shaped at the
forward end to provide a suitable well for the booster. The fin as-
sembly consists of a 2Y-inch long steel cylinder to which is welded
four double-bladed fins. The hollow shaft is threaded externally at
the fore end to screw into the shell base, where it is staked in position.
The rear is threaded internally to hold the M32 Primer, This primer,
which consists of a threaded head containing the percussion element
and a short housing holding the primer mixture, is screwed into the
shaft after insertion of the ignition cartridge. The MS5A1 Ignition
Cartridge is a cartridge paper tube approximately 5& inch in diam-
eter, closed at both ends by a chipboard disk, and holding 40 grains
of propelling powder. This charge provides the propelling charge for
the short ranges. For the longer ranges, the increments of the M3
or M3A1 (cellophane-wrapped), Propelling Charge are provided in
addition to the ignition cartridge. As shipped, each increment is
inserted in one of the four spaces within the fins and held in position
there by the spring clip of the increment holder. Any or all of the
increments may be removed as required.

DATA
With M52 or M5282 With M5281
Fure [Picatic) Fuze
Weight of complete round ......occcciniiicrniiacinies 2.961b 2.801b
Length of complete round .......coccoveiciiiiininaas 9.54 in. 9.54 in.
Muzzle velocity .. 518 it per sec* 535 ft per sec*
Maximum range (at 45 deg) 1,984 yd* 2,017 yd*
“—For charge 4 (cartridge plus 4 increments), Corresponding data for other charges are:
Murzle Velecity Moximum Ronge
Charge 0 (Ignition Cartridge M5A1 w /M52 or M52B2 w/M52B1 w/M52 or M5282 wﬂlﬁill
enly) ... 189 195 332 373
Charge 1| (Cartridge and | increment).... 292 ol 784 16
Chasge 2 ( Cartridge plus 2 increments),. 317 389 1.204 1,244
Charge 3 (Cartridge pluz 3 inerements).. 449 463 1,594 1,630
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80. SHELL, ILLUMINATING, M83Al, W/FUZE, TIME
(FIXED), M65, 60-MM MORTARS, M1 AND M2, COMPLETE
ROUND (hg. 58), is intended for use in night missions requiring
illumination for purposes of observation. The complete round con-
sists of six components—the M83A1 Shell, an M65 Time Fuze, a fin
assembly, an M3 or M3A1 (cellophane-wrapped) Propelling Charge,
an M5A1 Ignition Cartridge, and an M32 Primer. These components
are assembled into the complete round, before shipment, in the same
manner as the M49A2 High-explosive Round. The fin assembly,
primer, and ignition cartridge are the same, and function alike, in
both types of round. The M83A1 Shell supersedes the M83 which
was used with the M4 Propelling Charge the increments of which
consisted of 28 grains of powder each, as compared with the M3 In-
crements which weigh 35 grains each. The MB83A1 Shell is made
up of four major parts: a body tube assembly, illuminant assembly,
a parachute assembly, and a tail assembly. The body assembly is
a thin-walled steel tubing to the front end of which is welded a steel
adapter or collar threaded internally to seat the fuze. The base end
is closed by the tail assembly. The tail assembly is a light-weight
metal cone fitted at the front end with a coupling or collar which is
inserted in the body tube and held in position there by four equally
spaced shear pins. The base end of the cone is fitted with an adapter
which holds the fins, ignition cartridge, and primer. The illuminant
assembly consists of a gquick match, a black powder priming or expel-
ling charge, a first-fire composition, and the main charge of illuminant
composition held in a boxboard casing. This casing is attached to
the parachute by a suspension wire 18 inches long. In functioning,
the fuze ignites the quick match (after approx 15 sec), the quick
match in turn igniting the black powder charge. This charge expels
the parachute and illuminant charge assemblies from the shell, at the
same time igniting the illuminant charge. The illuminant composi-
tion burns for at least 25 seconds, with a minimum candlepower of
145,000 candles when the standard composition is used, and of
110,000 candles when the substitute composition is used. It drops at
the rate of 10 feet per second.

DATA
Weight of complete round ... 3.771b Maximum range (at 45 deg):
Length of complete round.... 14.28 in, Horizontal .....ocomeeemreee. 1,075 yd*
Length of projectile, w/fin.... 14.28 in, . Height of burst .............. 153 yd*

*—For charge 4 {ignition cartridge plus 4 increments).
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A — BOOSTER
B — BLACK POWDER
C — INERT FILLER

RA PD 30727

Figure 59 — SHELL, Practice, M50A2, w/FUZE, P.D., M52, 60-mm
Mortars, M1 and M2, Complete Round
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81. SHELL, PRACTICE, M50A2, W/FUZE, P.D., M52, 60-MM
MORTARS, M1 and M2, COMPLETE ROUND (fig. 59), 15 a
practice round provided for the 60-mm mortars by adapting service
items for this purpose. Components of the M50A2 Practice Round
are the same as are used in the M49A2 Service Round except for
the high-explosive shell filler. The M50A2 Projectile has a filler of
inert material (plaster of paris and stearic acid) and a black powder
pellet (0.05 1b) loaded adjacent to the booster of the M52 Fuze.
The M52 Fuze is a superquick fuze and shell is functioned before
penetration occurs. The black powder pellet and booster charge pro-
vide a spotting charge for observation purposes. The shell is loaded
to the same weight as the service round, thereby providing for the
same ballistic values.

DATA
With M52 or M5282 Wirth M52B1
Fuze IPlastic) Fuze
Weight of complete round. ... o, 2.961b 2.801b
Length of complete round...........cicieiniiniiiacnn. 9.54 in. 9.54 in.
Muzzle veloCitY ....cciieniimsnmisessies 518 it persec* 535 fr per sec*
Maximum range (at 45 deg)........comiiiiin 1,984 yd= 2,017 yd*

* _For charge 4 (cartridge plus 4 increments). Corfesponding data for sther charges are:

Muzzle Velocity Maoximum Ronge
Charge 0 (Ignition Cartridge MSA! w/MS2 or M52682 w,/M52B1 w/M52 or M52B2 w/M52B1
BRBLY, oo A ARl 189 195 332 373
Charge 1 (Cartridge and 1 increment).... 292 3 784 B16
Charge 2 (Cartridge pluz 2 increments).. 77 389 1,204 1,244
Charge 3 (Cartridge plus 3 increments) .. 449 463 1.594 1,630

82, SHELL, PRACTICE, M50A1, W/FUZE, P.D., M52, 60-MM
MORTARS, M1 AND M2, COMPLETE ROUND, is limited standard
for practice purposes, having been superseded by the M50A2 Round.
The shell is basically the same as the current standard but contains
a somewhat smaller black powder pellet (0.04 Ib). Other differences
are in respect to the ignition cartridge and manner of assembling the
M3 Propellent Charge to the fin. The fin assembly is adapted for
the M4 Cartridge which includes the primer. The propelling charge
increments are held in position on the fin by inserting two corners
of the bundles in the slots in the blades.
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i

CARTRIDGE, IGNITION, M4
o]

ﬁﬂﬁ —
=3 FIN, 60-MM MORTAR SHELLS.

PRIMER, PERCUSSION, M32 M49A2. M50A2. AND MES
AND ;
CARTRIDGE, IGMITION, M5A!

SHELL, TRAINING, M69, 60-MM MORTARS.
M1 AND M2, W/O FINS, IGNITION CARTRIDCE
AND PRIMER

A — COMPONENTS

e BLACK (MARKING IN WHITE) — f reBLACK sl

B — ASSEMELED

RA PD 26817

Figure 60 — SHELL, Training, M69, 60-mm Meortars, M1 and M2
96



™ 9-1901
83

FIXED AND SEMIFIXED RCUNDS AND SEPARATE-LOADING PROJECTILES

83. SHELL, TRAINING, M69, 60-MM MORTARS, W/O FIN,
IGNITION CARTRIDGE, AND PRIMER (fig. 60), is a training
round provided for drill in loading and firing the mortar. The pro-
jectile differs from that in the practice ammunition in that it is com-
pletely inert and has no fuze. It consists of a solid cast-iron body of
pear or tear-drop shape, drilled at the base end to hold a service-
type fin assembly. No propelling charge increments are provided for
the round, but the M4 Ignition Cartridge, or if not available the com-
bination of the M5A1 Ignition Cartridge and M32 Percussion Primer
is issued for use in fiting the projectile. Unlike the other ammunition
for the mortar, the three components are issued and shipped sepa-
rately, to facilitate replacement of damaged or worn out parts and
the procurement of additional ignition cartridges. Ten training shells
and accessories are packed in an equipment training kit for field use.

DATA
Weight of complete round..... 4.531b Length of shell, w/o fin......cooee. 5,54
Weight of shell, w/o fin................ 4.07 Muzzle velocity ......... 152.5 ft per sec
Length of complete round... 7.701n. Maximum range {(at 45 deg).... 235 yd
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Section X
AMMUNITION FOR 3-INCH GUNS

147. GENERAL.

a. General Discussion. Considering chamber dimensions, there
are two general types of 3-inch guns: 3-inch antiaircraft guns in fixed
emplacements (“fixed” guns) and the 3-inch (15-pdr.) Seacoast Gun
M1903: and 3-inch antiaircraft guns on mobile mounts (“mobile”
guns), 3-inch tank and antitank guns, and the 3-inch (15-pdr.) Sea-
coast Gun M1902MI1. The first group includes the 3-inch AA. Guns
M1917 and modifications, the M 1925 and modifications, and the M2
and M4. Guns in the second group are the 3-inch AA, Guns M1918
and modifications, the M3, and the 3-inch Tank and Antitank Guns
M5, M6, and M7. In addition there are the 3-inch Field Guns
M 1902, M1904, and M1905, which have been rechambered to take
=&.mm blank ammunition; these guns are used for saluting purposes
only. For all other guns in this caliber, service, practice, blank, and
drill rounds are provided, all being issued in the form of fixed rounds.
Most 3-inch high-explosive shell are used interchangeably, with ap-
propriate fuzes, in both types of gun. However, because the larger
chamber in the fixed-type gun requires a large cartridge case for am-
munition to be fired from these guns, complete rounds are not inter-
changeable (fig. 85). Rounds also differ as to the type of propelling
powder. Some 3-inch projectiles are also used in 76-mm ammunition.
Differences in characteristies and means of distinguishing such rounds
are discussed in chapter 2, section IX.

Ih. ldentification. Painting and marking for identification are in
accordance with the basic scheme described in TM 9-1900.

¢. Fuzes. All 3-inch rounds requiring fuzes are shipped with fuzes
assembled. Various types are provided, depending on the purpose for
which the round is intended. High-explosive rounds intended for anti-
aircraft fire are fuzed with the M43 Mechanical Time Fuze (or modi-
fications), which provides a time setting up to 30 seconds. This fuze
has no impact element. High-explosive rounds to be fired against
ground targets are fitted with a selective-type point-detonating Fuze
M48A2, M48A1, or M48, which provide alternative superquick or
delay (0.05 or 0.15 sec.) action upon impact. Models contaiming the
shorter delay are used with rounds other than reduced-charge rounds;
the latter are fitted with the longer delay fuzes. Loaded armor-pierc-
ing projectiles are fitted with the Base-detonating Fuze M66A1, giving
delay action. Shrapnel for the fixed guns is fitted with the Mk, IIIAl
or Mk. IIIA2 AA. Fuze. As a rule, shrapnel rounds for the mobile
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RA PD 80753

Figure 85 — Comparison of 3-inch Gun Ammunition
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guns also are assembled with the Mk. I1I-type fuze. However, rounds
with the M1907M Combination Time-percussion Fuze are in exist-
ence. Practice rounds have service fuzes, while drill ammunition is
fitted with a simulated fuze which may be either a dummy fuze or an
inert service type. See chapter 3, section I, for a complete description
of fuzes.

d. Cartridge Cases. CASE, cartridge, 3-inch. Mk. IM2, a brass
case, is standard for all fixed 3-inch antiaircraft guns and 3-inch (15-
pdr.) Gun M1903. CASE, cartridge, 3-inch, Mk. IIM2, a brass cdse,
is standard for the 3-inch mobile antiaircraft guns, antitank and tank
guns, and 3-inch (15-pdr.) Gun M1902MI. The Mk. IM2 Case is
26.70 inches long and weighs 8.5 pounds whereas the Mk. IIM2 Case
is 23.08 inches long and weighs 6.66 pounds. CASE, cartridge, 3-inch,
Mk. IM2E], a steel case, is substitute standard for the Mk. IM2 Brass
Case. CASE, cartridge, 3-inch, Mk. IIM2B], a steel case, is alternate
standard for the corresponding standard brass case. The steel cases
have thinner heads and primer seats, and are about one-half pound
lighter.,

e. Propelling Charges, Two types of propelling powder are in
use in 3-inch ammunition: FNH (flashless nonhygroscopic) powder,
which gives a minimum of flash upon firing; and NH powder, which
is nonhygroscopic but not flashless. NC ( nitrocellulose) powder,
which is neither flashless nor nonhygroscopic, was used in some rounds
of very early manufacture, but its use has been discontinued, and 3-
inch ammunition so loaded is no Jonger issued. The propellent pow-
der is loaded loosely in the cartridge case and is held in position at
the base end of the case by a distance wadding consisting of a split
disk and a straw or chipboard tubing. The length of the tubing is
adjusted as required during manufacture. No adjustment of propelling
charge or wadding is ordinarily required in the field.

f. Primers. PRIMER, percussion, 300-grain, M28, or modifica-
tions thereof, are standard for all 3-inch gun ammunition. For de-
tailed description of this primer, see chapter 3, section IIL

148. COMPLETE ROUND TABLE.

a. Data on complete rounds of 3-inch ammunition, and compo-
nents thereof, are given in table 16, chapter 5,

149. PACKING AND SHIPPING DATA,

a. Packing and shipping data for 3-inch ammunition are published
in ORD 11 SNL’s P-5, P-6, P-7, P-8, R-1, R-5, and R-6.

132



™ 9-1901
149151

FIXED AND SEMIFIXED ROUNDS AND SEPARATE-LOADING PROJECTILES

OLIVE DRAGB,
MARKING IN
YELLOW

RA PD BO754

Figure 86 — SHELL, Fixed, H.E., M42A1, NH, w/FUZE, Time Mechan-
ical, M43 (All Modifications), 3" Guns, M1917 (All Models),
MIP25MI-25MIAT, M2, and M4

150. SHELL, FIXED. H.E.. M42A1, NH. W/FUZE. TIME.
MECHANICAL. M43 (ALL MODIFICATIONS), 3” GUNS,
M1917 (ALL MODELS). M1925M1-25MIA 1, M2, and M4 (fig. 86),
has identical shell and shell loading as those of the high-explosive
round for the 76-mm gun (par. 143), including the M20-type booster.
The round is shipped fitted with an M43 Fuze or modifications, &
mechanical time fuze without impact element. For firing from the
fixed 3-inch guns, the Mk. IM2 or Mk. IM2B1 Cartridge Case, an
M?28 Primer (or modification), and a 4.87-pound charge of nonhy-
groscopic (NH) propellent powder is used. As a result, the com-
plete round is longer and heavier than the corresponding rounds for
both the mobile 3-inch and the 76-mm guns.

DATA
Weight of complete round.  26.76 Ib Radius of ogi_vc, e et 7.05 cal.
Length of complete round. ... 37.67 in. Muz;le velocity ... 2,800 ft per sec
Length of fuzed projectile 12,36 in. M:rx'm.""i ':a?‘g::
Length of cartridge case .. . 26.70 in. :(r;;-:?g d:g :2 F) 9,800 yd*
Width of rotating band. ... 1.02 in. Horizontal range
Type of base ................ Square (at 20 deg 30 min)... . 11,200 yd*

*~—Limited by maximum [ute time sethﬁq: theoretical maximurmn horizontal range of shell
13 15.100 yards,

151. SHELL, FIXED, H.E.. M42, NH, W/FUZE. TIME, ME.-
CHANICAL, M43 (ALL MODIFICATIONS), 3” GUNS, M1917
(ALL MODELS), M1925MI-M25MIA1, M2, AND M4, has the same
projectile as that described in paragraphs 150 and 148, except for a
slight difference in the shape of the bursting charge cavity, and a
small difference in shell weight as a result. The base end of the
charge cavity in the M42 Shell is nearly square; this was modified to
a smooth curve and the shell thereby became the M42A1. The com-
plete round weighs 26.70 pounds (against 26.76 for the M42A1
Round); in all otherrespects, data given in paragraph 150 are applica-
ble to this round.



$-1901
:52-154

ARTILLERY AMMUNITION

152. SHELL. FIXED, H.E., M42, FLASHLESS, W/FUZE, TIME
MECHANICAL, M43 (ALL MODIFICATIONS ), 3" GUNS, M1917
(ALL MODELS), M1925MI-25MIA1, M2, AND M4, differs from
'he M42 Round with NH powder only in that a flashless nonhygro-
icopic powder (FNH) is used for the propellant. The complete
'ound weighs 26.70 pounds; other data are given in paragraph 150.

I53. SHELL. FIXED, H.E., MK. IX, W/FUZE, TIME, ME-
‘HANICAL, M43 (ALL MODIFICATIONS), 3” GUNS, M1917
‘ALL MODELS), M1925MI1-25MIAl, M2, AND M4, is a limited
tandard round, very similar in appearance to the M42A1 Round
par. 150) and 1s fitted with the same type of fuze. The round con-
ists, in addition to the Mk. IX Shell, of the Mk. IM2 or Mk. IM2B1
-artridge Case with an M28 Primer or modifications thereof, and a
+87-pound propelling charge of NH powder. The Mk, IX Shell re-
embles the M42A1 and M42 Shell, the latter being, in fact, a modi-
ication of the older design. However, the nose of the Mk. IX is cut
nd threaded so that an M23 Booster can be fitted to the shell by
neans of an adapter for use with the M43 Fuzes. The adapter is a
nreaded plug-like assembly formed to continue the ogival contour of
he shell nose. The booster is a brass assembly holding a small
ooster charge of tetryl and fitted with an interrupter arrangement for
ore safety. Due to the different booster, the Mk. IX Shell has a
ightly larger TNT bursting charge than the M42A1 Shell.

DATA
'eight of complete round 26.68 b Width of rotating band.._... 1.02in.
ength of complete round 37,57 im, Type of base ............ccc....... Square
ength of fuzed projectile 12.03 in, Radius of ogive............. ... 7.05cal,
ength of cartridge case.... 26.70 in. Muzzle velocity .......... 1,800 ft per sec
Maximum range (at 45 deg). ... ... 12,100 yd*

" —Actual range limited by fuze time setting.

vi. SHELL. FIXED, PRACTICE. "' 12B2. W/FUZE, TIME, ME.
HANICAL. M43 (ALL MODIFIC.  '10ONS), 3" GUNS, M1917
ALL MODELS), MI1925MI-25MIAl, M2, AND M4 (fig. 87),
osely simulates the service high-explosive rounds in appearance and
illistic characteristics for practice purposes. All components with
e exception of the bursting charge of the shell are service items, in-
uding a full service propelling charge of NH powder. The shell
large consists of two black powder pellets (0.125 Ib each) loaded in
e fore part of the charge cavity adjacent to the fuze cup well. The
20 or M20A1 Booster is inserted during manufacture and staked in
isition.  The loaded round is shipped fitted with an M43 Ser:ice
ize (or modifications). The black powder charge serves as a « -
1g charge for observation and adjustment of fire,
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~BLUE, MARKINGH
IN WHITE
RA PD 80757

Figure 87 — SHELL, Fixed, Practice, M42B2, w/FUZE, Time, Mechanical,
M43 (All Modifications), 3" Guns, M1917 (All Models),
MI925MI-25MIAT, M2, and M4

DATA
Weight of complete round...... 26.79 1b Width of rotating band.:.......... 1.02 in.
Length of complete round...... 37.72 in. Type of Dase... . .ovmommonoenss SOUATE
Length of fuzed projectile...... 12.20 in. Radius of ogive.........c............ 7.05 cal.
Length of cartridge case....... 26.70 in. Muzzle velocity ......... 2,800 ft persec
Maximum range (at 45 deg)................ 12,100 yd*

*—~Actual maximum range withia limits of maximum fuze satting is: horizontal—11,200 yardy
&t 20 degrees 30 minutes elevation; vertical—38,800 wards at 79 degrees 42 minutes elevation,

RED (MARKING
~—IN BLACK)—

RA PD 80756

Figure 88 — SHRAPNEL, Fixed, Mk. I, 3" Guns, M1917 (All Models),
MI925MI-25MIAT, M2, and M4

155. SHRAPNEL, FIXED, MK. I, 3” GUNS, M1917 (ALL MOD-
ELS, M1925MI-25MIAl, M2 and M4 (fig. 88), is no longer
manufactured for 3-inch guns; the supply on hand will be issued for
target practice only. A complete round consists of the Mk, IA1 Car-
tridge Case (a brass case which has been superseded as standard by
the Mk. IM2), the M28 Primer, an NH powder propelling charge,
and a fuzed projectile, The projectile, similar in construction to that
for 75-mm guns, is adapted to seat Mk. III-type 21-second fuzes. The
cavity is loaded with lead balls to weight (approx 253 balls).

DATA
Weight of complete round...... 29.38 1b Width of rotating band............ 0.551n,
Length of complete round...... 36.99 in. Type of base..uunismeoni SquUare
Length of fuzed projectile...... 11.55 1n. Radius of ogive......ovicicerviecnn. 7.00 cal
Length of cartridge case.......... 27.15 in. Muzzle velocity ......... 2,600 ft persec
Maximum range (at 45 deg)................ 12,600 yd*

*—~Actual maximum range within limits of maximum fuze setting is: horizontal—7,575 yards
at 16 degrees 54 minutes; vertical—B.300 yards at 79 degrees,
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WEIGHT 1 LS.

3IN. (5 POR)G
4 M 1803 A_Nu

RA PD RO75B

Figure 89 — AMMUNITION, Blank, 2" (15-pdr.) Gun, M1903, and 3"
Guns, M1217 (All Models), M1925MI-25MIAT, M2, and M4
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156. AMMUNITION., BLANK. 3” (15-PDR.) GUN, MI1903,
AND 37 GUNS, M1917 (ALL MODELS), M1925MI-25MIAL, M2,
AND M4 (fig. 89), is authorized for saluting purposes and simulated
firing during maneuvers. The complete round consists of the Miz2
Cartridge Case, containing a 100-grain M1B1A1 Primer and a 1-pound
black powder charge. The case is ciosed at the forward end with a
chipboard or pulpboard closing cup which serves both to hold the
powder charge in position and to protect it against moisture and
foreign matter. The powder charge may be either sodium nitrate
composition (commercial blasting powder) or potassium nitrate com-
position (Army black powder). When the first-mentioned is used,
the closing cup has a 0.5-inch felt pad cemented to its inner surface;
when potassium nitrate is used, the pad is omitted. The round 1s
similar to that provided for mobile 3-inch guns, differing only with
respect to the cartridge case. The M12 is 6 inches long whereas the
M 13, used with the mobile guns, is 6.625 inches long.

DATA

Weight of complete round...... 4.471b Length of complete round..... 6.00 in,
Length of cartridge case,....co-eoe- e 6.00 in.

RA PD 80759

Figure 90 — CARTRIDGE, Drill, M9, w/FUZE, Dummy, M59, 3" Guns,
M1917 (All Models), MT1925MI-25MIAT, M2, and M4, er 3
(15-pdr.) Gun, M1903

157. CARTRIPGE, DRILL, M9, W/FUZE, DUMMY, M59, 3"
GUNS, M1917 (ALL MODELS), MI1925MI-25MIAlL, M2, AND
M4, OR 3” (15-PDR.) GUN, M1903 (fig. 90), is provided for
use in training in loading the gun and setting the fuze. It is a
I-piece assembly made up of a body formed to resemble a cartridge
case and affixed projectile, closed at the rear with a removable and
replaceable base plate and fuzed at the nose with an M59 Dummy
Fuze. This drill cartridge may also be designated M9B1. The M9
Drill Cartridge is constructed of bronze and has a base plate which
may be manganese bronze or naval brass. The MSE1 has a mazlleable
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'on body closed by a steel base plate. The MS59 Dummy Fuze is an
lert steel assembly simulating the selective superquick-delay service
ize, and has a selective setting screw similar to that on the M48.
'he two cartridges can be distinguished by their painting and mark-
1g; the M9 will be so stamped on the base and will he unpainted,
'hereas the M9B1 will also be stamped on base and be painted black.
'he complete round weighs 26.76 pounds and is 37.56 inches long.

»3. CARTRIDGE, DRILL, M9, W/FUZE, DUMMY, 21-SEC.,
[42A1, 3” GUNS, M1917 (ALL MODELS), M1925MI-25MIA1,
(2, AND M4, OR 3" (15-PDR.) GUN, M1903, except for the fuze,
the same as that described in paragraph 157. The M42A1 Fuze is
tended to simulate a service time fuze and is of bronze casting or
\achined naval brass. The contour is stubbier than that of the
reamlined M59 Dummy Fuze. As a result, the complete round is
lorter, being 35.53 inches long and weighs 27 pounds.

9. CARTRIDGE, DRILL, M3A1, W/FUZE, DUMMY, 21-SEC..
42A1, 3” GUNS, M1917 (ALL MODELS), M1925MI-25MIA1,
2, AND M4, OR 3” (15-PDR.) GUN, M1903, is very similar to
e M9 Cartridge with 21-second Dummy Fuze M42A1. differing
incipally in that the base plate does not screw in place but 1s a
nple slide fit held in position for use by a set screw. The complete
und is 35.55 inches long and weighs 27 pounds.

0. CARTRIDGE, DRILL, MK. II, 3" GUNS, M1917 (ALL
ODELS), M1925MI-25MIA1, M2, AND M4. is similar in pur-
se and basic design to the M3A1l and MO assemblies, but is 39.20
‘hes long and weighs 29 pounds. Like the M3A1 and M9, it
fitted with a simulated time fuze.

~—OLIVE DRAB —=
PD BO760 IMARKING IN YELLOW!

ure 91 — PROJECTILE, Fixed, A.P.C., M62A1, w/FUZE, B.D., M&66AT,
ind TRACER, 3" Guns, M1918 (All Models), M3, M5, M6, and M7

l. PROJECTILE, FIXED, A.P.C., M62Al, W/FUZE, B.D..
6Al1, AND TRACER. 3” GUNS, M1918 (ALL MODELS),
» M5, M6, AND M7 (fig. 91), has a projectile identical with that
d in the corresponding round for the 76-mm gun (par. 139), and
it, is intended for use against armor plate, particularly face-hard-
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ened types. ‘The body is solid except for a small cavity in the rear
which holds a high-explosive charge. The nose of the bedy is fitted
with an armor-piercing cap to which is affixed a light-weight steel or
aluminum ballistic cap or windshield. The base is square {cylindri-
cal behind the rotating band) and threaded to hold the M66A1 Base
Fuze. This fuze, a delay-action type, contains a tracer which, opera-
ting independent of the fuze mechanism, provides a 3-second trace for
observation purposes. Other components consist of the standard M28
Primer, the Mk. IIM2 Cartridge Case, and a 4.87-pound propelling
charge of FNH powder. The round is approximately 1% inches
longer than the corresponding 76-mm round.

DATA
Weight of complete round. ... 27.24 1b Radius of ogive (false ogive). 7.05cal.
Length of complete round...... 35.59%in. Muzzle velocity .......... 2,600 ft per sec*
Length of fuzed projectile...... 9.7%in, Maximum range (at 45 deg).. 16,000 yd
Length of cartridge case... 23.08in. Penetration {in. at 0-deg obliquity
Width of rotating band......... 1.02in, of face-hardened plate at 1,000
Type of base........ e Square §7L: b J— PR v

Penetration (in. at O-deg obliquity of homogeneous plate at 1,000 yd)... 4.777

*—In M3, M5. M6, and M7 Guns. In M1918 Guns, 2,400 feet per second,
+Jn M3, M5, M6, and M7 Guns. In MI1518 Guns, 3.9 inches.
++__In M3 M5, M6, and M7 Guns. In M1§18 Gums, 4.1 inches,

162. PROJECTILE., FIXED, A.P.C.. M62, W/FUZE, B.D.,
M66A1, AND TRACER, 3” GUNS, M1913 (ALL MODELS),
M3. M5. M6. AND M7, is the same as that described in paragraph
161 except for the method of erimping the steel windshield to the
armor-piercing cap of the projectile. In the M62A1, a 360-degree roll
crimp is used near the end of the windshield, whereas in the M6E2, the
end of the windshield is crimped into the groove. Also, the steel
windshield of the M62A1 is slightly heavier, the added weight being
ofiset by a corresponding decrease in weight elsewhere. Data given
in paragraph 161 are also applicable to this round.

T

BLACK
IMARKING IN WHITE!

RA PD BO7&1

Figure 92 — PROJECTILE, Fixed, A.P.C., Mé2, w/TRACER, 3" Guns,
M1918 (All Models), M3, M5, Mé, and M7

163. PROJECTILE. FIXED, A.P.C., M62, W/TRACER, 3”
GUNS. M1918 (ALL MODELS), M3, M5. M6, AND M7 (fig. 92).
has been superseded for current manufacture by the round having
the loaded and fuzed type projectile. Other components of the round
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re the same as in the round described in paragraph 161 but the pro-
sctile cavity is empty and the fuze hole is plugged with a steel plug.
*his plug holds a tracer which functions like that in fuzed projectile.

DATA
Veight of complete round...... 26.71 1b Radius of ogive (false agive).. 7.05 cal.
ength of complete round...... 35.54 in. Muzzle velocity ............2 600 ft per sec*
ength of projectile. ... ... B.94 in. Maximum range (at 45 deg).. 16,000 yd
ength of cartridge case...... 23.08 in. Penetration (in. at 0-deg obliquity
Vidth of rotating band........ 1.02in. of face-hardened plate at 1,000
‘ype of base.. Square yd) . 4.7+

Penetration (m. at 0- deg oblxqulty of homogeneous platc at 1,000 yd) &, S'H'

=—In M3, M5 M6, and M7 Guns. In M1918 Guns, 2,400 feet per ascond.
+—In M3, MS, M6, and M7 Guns. In MI1918 Guns, 3.9 inches.
<+ _In M3, M5, M6, and M7 Guns. In MI1918 Guns, 4.1 inches.

l— BLACK —
IMARKING
IN WHITE)

A PD 80763
Figure 93 — SHOT, Fixed, A.P., M79, w/TRACER, 3" Guns, MI?18
(All Models), M3, M5, M6, and M7

64. SHOT. FIXED, A.P., M79, W/TRACER, 3" GUNS,
11918 (ALL MODELS), M3, M5, M6, AND M7 (fig. 93), is avail-
ble both as a substitute for capped armor-piercing rounds for service
ise, and for target-practice purposes. The M79 Shot is essentially a
teel plug formed at the forward end to a relatively blunt nose. There
s no armor-piercing cap or ballistic windshield. There 1s no bursting
‘harge or charge cavity, the body being solid except for a small cavity
n the base which holds a red tracer. This tracer is similar to that in
he fuzed M62 or M62A1 Projectiles and burns for the first 3 seconds
if flight. The shot is not as well adapted for combatting face-hard-
ned plate as the capped type, but performs satisfactorily against hom-
ygeneous plate. The complete round includes, in addition to the shot,

he Mk IIM?2 or Mk. IIM2B1 Cartridge Case with an M28 Primer
‘or modifications) and a 4.38-pound charge of FNH powder.

DATA
Weight of complete round...... 26.56 1b Radius of ogive.. ssiesssscene 168 cal,
Length of complete round...... 31.57 in. Muzzle velocity .. 2 600 it per sec*
Length of projectile.............. 9.22in. Maximum range : SWRSR: b i B4
Length of cartridge case....... 23,08 in. Penetration (in. at O-dcg obliquity
Width of rotating band......... 1.02in. of face-hardened plate at 1,000
Type of base.. Sguare yd) .. R T

Penetration (m at 0 dcg obhqmty af hamogcneous pls.te at ! DDCI yd] . 4.5%t

=_In M3, M5, M6, and M7 Guas. In M1918 Guns, 2.400 feet per second.
+In M3, M5, M6, and M7 Guns. In MI1918 Guns, 2.7, inches
4+4—In M3, M5, M6, and M7 Guns. In M1918 Guns, 4.0 inches.
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IMARKING IN YELLOW!

RA PD 8O762

Figure 94 — SHELL, Fixed, H.E., M42A1, NH, w/FUZE, Time, Mechan-
ical, M43 (All Modifications), 3" Guns, M1918 (All Models), and M3

165. SHELL, FIXED, H.E., M42Al1, NH, W/FUZE, TIME,
MECHANICAL., M43 (ALL MODIFICATIONS), 3" GUNS,
M1918 (ALL MODELS), AND M3 (fig. 94), has the same compo-
nents as the corresponding round for fixed 3-inch guns, described in
paragraph 150, except for the cartridge case. For the mobile guns,
the round is assembled with the Mk. IIM2 or Mk. IIM2BI1 Case,
making a sligatly shorter and lighter round. The shell in this round
is also used in the corresponding 76-mm round (par. 143) but the
complete assembly differs both as to cartridge case and fuze,

DATA
Weight of complete round...... 24911b Width of rotating band.. ... 1.02in.
Length of complete round...... 34.05 in. Type of base.. sixspsanins BETE
Length of fuzed projectile..... 12.36 in. Radius of ogw: Hvnpainvsane dd0@ Lk
Length of cartridge case....... 23.08 in. Muzzle velucity 2 600 ft per sec®
Maximum range (at 45 deg)............... 13,800 ydT

*—In MI1918 Guns; in M3 Guns, 2,800 feet per second.
4—In M1918 Guns; in M3 Guns, 14,780 yards,

166. SHELL, FIXED, H.E., M42, NH, W/FUZE, TIME. ME-
CHANICAL, M43 (ALLMODIFICATIONS), 3" GUNS, M1918 (ALL
MODELS), AND M3, is similar to that for fixed 3-inch guns described
in paragraph 151 except that the shorter and lighter Mk. IIM2 (or
Mk. IIM2B1) Cartridge Case is used. Like the assembly for the
fixed guns, this round is intended primarily for antiaircraft firing, being
adapted for the purpose by fuzing with M43 Mechanical Time Fuze.

DATA
Weight of complete round...... 24.851b Width of rotating band....... 1.02 in.
Length of complete round...... 34.05 in. Type of Bast. auvsressasanns  SQUIEE
Length of fuzed projectile...... 12.36 in. Radius of ogive Hasabiasivial D Rl
Length of cartridge case........ 23.08 in. Muzzle velocity .. 2,600 ft per sec*
Maximum range (at 45 deg)................ 13,800 ydT

*—In MI918 Guns: in M3 Guns, 2,800 feet per second,

t—In M1918 Guns: in M3 Guns, 14,780 yards.
167. SHELL, FIXED, H.E., MK. IX, W/FUZE, TIME. ME-
CHANICAL, M43 (ALL MODIFICATIONS), 3” GUNS, MI19138
(ALL MODELS), AND M3, is similar to the corresponding round
for 3-inch fixed guns, described in paragraph 153, except for the car-
tridge case. For the mobile guns, the round is assembled with the Mk.
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IIM?2 or Mk. IIM2B1 Case, making a shorter and lighter round. The
Mk. IX Shell resembles the M42A1 and M42 Shell, but differs in
that the nose is cut and drilled for the M23 Booster and an adapter
which permits use of the M43 Fuzes with the shell. The adapter is
shaped to continue the ogival contour of the shell nose. The booster
is a brass assembly holding a small booster charge of tetryl and is
fitted with an interrupter arrangement providing boresafety. Because
of the differences between the M23 and M20 Boosters, the Mk. IX
Shell has a slightly larger TNT bursting charge than the standard
M42A1 Shell.

DATA
Weight of complete round. ... 24.841b Width of rotating band .......... 1.02 in.
Length of complete round...... 33.95 in. Type of base...........cccccoonren... Square
Length of fuzed projectile.... 12.321n. Radius of ogive .................... 7.05cal.
Length of cartridge case.......... 23.08in. Muzzle velocity .......... 2.600 ft per sec*
Maximum range (at 45 deg) ... ... 11,000 yd+

*—1In the M1918 Guns; in M3 Guns, 2,800 feet per second.
+—In MI918 Guns; in M3 Guns, 11,800 feet per second.

168. SHELL., FIXED, H.E., M42A1, W/FUZE, P.D., M48A2,
S & 0.05-SEC. DELAY, 3” (15-PDR.) GUN, M1902MI. AND
3” GUNS, M5, M6, AND M7, has the same projectile as that in the
rounds for 3-inch antiaircraft guns (pars. 150 and 165), and that
in 76-mm rounds described in paragraph 143. For use in tank and
antitank guns, and the 3-inch (15-pdr.) Gun M1902MI, the shell
is assembled with the Mk, IIM2 or Mk. IIM2B1 Cartridge Case, and
is adapted for firing against ground targets by fuzing with the M48-
type impact fuze. Standard fuze for the round is the M48A2, with
0.05-second delay. Rounds of earlier manufacture with M48 or
M48A1 Fuzes may be encountered, as well as rounds of more recent
assembly which are fitted with modified M48A1 Fuzes having 0.05-
second delay instead of the original G.15-second delay.

DATA
Weight of complete round ... 2491 1b Width of rotating band......... 1.02 in.
Length of complete round..... 34.05 in. Type of base.....ccnimuninn, SQUAre
Length of fuzed projectile.... 12.36 in. Radius of ogive.........cccceeee... 1.05 cal.
Length of cartridge case. ... . 23.08 in. Muzzle velocity ..o 2,800 ft per sec
Maximum Fange..................... 14,780 yd

169, SHELL, FIXED, H.E., M42A1, REDUCED CHARGE,
W /FUZE, P.D.. M48A2. SQ & 0.15-SEC. DELAY, 3" (15-PDR.)
GUN, M1902MI, AND 3" GUNS, M5, M6, AND M7, has the same
components as used for the round described in paragraph 168, except
for the propelling charge and fuze. Instead of a full propelling charge
for 2,800 feet per second muzzle velocity, a reduced charge giving
approximately 1,550 feet per second velocity is used. The standard
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fuze for rounds with this velocity is the M48A2 with 0.15-second
delay, but rounds with the M48A1 which also has an 0.15-second
delay element may be encountered.

DATA
Weight of complete round...... 21.131b Width of rotating band. .. .. 1.021in.
Length of complete round ... 34.051n. Type of base.. ... .ccicimcecn. SQUArE
Length of fuzed projectile.... 12.36in. Radius of ogive. . .._............ T.05cal.
Length of cartridge case......... 23.08 in. Muzzle velocity ............ 1,550 ft persec
Maximum rEange ... 8,205 yd

170. SHELL, FIXED, M42, W/FUZE, P.D., M48, 3" (15-PDR.)
GUN., M1902MI, AND 3” GUNS, M5, M6, AND M7. has a shell
similar to that described in paragraph 151 but is fuzed with the im-
pact type of fuze for firing against ground targets from tank and anti-
tank guns and for firing from the 3-inch Seacoast Gun M1902MI.
Like the M42A1 Round described in paragraph 168, this round is
used with an M48-type fuze having a short delay (0.05 sec); how-
ever, other components are the same. Except that the complete round
weighs 24.85 pounds, data given in paragraph 168 are applicable.

171. SHELL, FIXED, PRACTICE, M42B2, W/FUZE, TIME,
MECHANICAL, M43 (ALL MODIFICATIONS), 3" GUNS,
M1918 (ALL MODELS), AND M3, provides practice ammunition
for the mobile antiaircraft guns similar to the service AA. rounds.
Like the M42B2 Practice Round for the fixed 3-inch AA. guns (par.
154), which has the same projectile but is assembled with the longer,
heavier, Mk. IM2 Cartridge Case, all components are service items
except for the bursting charge of the shell. This charge consists of
two black powder pellets (0.125 Ib each), the remainder of the charge
cavity being filled with inert material to the required weight. The
black powder charge serves as a spotting charge for observation and
adjustment of fire.

DATA
Weight of complete round .. 24.94 1b Width of rotating band........... 1.021n.
Length of complete round....., 34,05 in. Type of base. ..o SqQuAare
Length of fuzed projectile...... 12.20 in, Radius of ogive....ccvvicirnen .05 call
Lenpgth of cartridge case. ... 23.08in. Muzzle velocity ............ 2,800 ft per sec
Maximum range (at 45 deg)............. 14,780 yd*

= Actual range limited by fuze time setting

172. SHRAPNEL. FIXED, MK. I, 3” GUNS, M1918 (ALL
MODELS), AND M3, for the mobile antiaircraft guns, is essentially
the same as that for the fixed 3-inch guns described in paragraph 155,
and like that round, will be issued for target practice only until pres-
ent supplies are exhausted. The projectile is identical with that in
the fixed gun round and functions in the same manner. However, to
adapt it for firing from the smaller chamber of the mobile cannon, the
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projectile is assembled to the short Mk. IIA1 Cartridge Case. The
case 1s fitted with the standard M28 Primer (modifications) and is
loaded with a 4.62-pound charge of NH powder.

DATA
Weight of complete round . 27.19 Ib Width of rotating band.......... 0.55in.
Length of complete round 33.49in. Type of base....... A § S Square
Length of fuzed projectile. 11.55 in. Radius of ogive............, raae 7.00 cal.
Length of cartridge case... . 27.15 in. Muzzle velocity ......... 2,600 ft per sec*
Maximum range (at 45 deg)................ 12,600 ydt

*—In M3 Guns: 11 M19218 Guns, 2.400 feet per second.
t—Actual range limited by {ure time setting. In MI918 Guns, 7,840 yards.

A NLEe . LA TH ST

—

uh:j

RA PD 80765

Figure 95 — AMMUNITION, Blank, 3* (15-pdr.) Gun, MIP02MI, and
3" Guns, M1918 (All Models), and M3

173. AMMUNITION, BLANK, 3” (15-PDR.) GUN, M1902MI,
AND 3" GUNS, M1918 (ALL MODELS), AND M3 (fig. 95), is
very similar to the blank ammunition provided for the fixed 3-inch
guns, the principal difference being in the cartridge case. For the
mobile guns, the M13 Cartridge Case is used. This case is 6.625
inches long whereas the M12 Case for the fixed guns is 6 inches.
Other components are the same, and consist of MI1B1A! Primer and
a l-pound charge which may be either sodium nitrate or potassium
nitrate composition. With the first-mentioned charge, a closing cup
with a felt inner wad or pad is used to close the mouth of the case,
With the potassium nitrate charge, the belt wad is unnecessary and
is omitted. . Weight of complete round is 4.21 pounds.

:74. CARTRIDGE, DRILL, M4A1, W/FUZE, DUMMY, 21.SEC.,
M42A1, 3”7 GUNS, M1918 (ALL MODELS), AND M3. OR
3" (15-PDR.) GUN, M1902MI, is a completely inert bronze car-
tridge provided for drill with the mobile antiaircraft guns and the
15-pdr. Seacoast Gun M1902MI1 in loading the piece and setting the
fuze. The 1-piece cartridge is fitted to a bronze or brass plate which
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is locked in position by a set screw. FUZE, dummy, 21-sec, M42A1,
is assembled to the cartridge nose, giving a simulated service time
fuze. Both the base and the fuze are replaceable if damaged in
handling. The complete assembly is 31.90 inches long and weighs
approximately 24 pounds.

RA PD BO7&S

Figure 96 — CARTRIDGE, Drill, M10, w/FUZE, 21-sec., M42A1, 3"
Guns, M1918 (All Models), and M3, or 3" (15-pdr.) Gun, MI1P02MI

175. CARTRIDGE, DRILL, M10, W/FUZE, DUMMY, 21-SEC.,
M4241, 3” GUNS, M1918 (ALL MODELS), AND M3, OR
3" (15-PDR.) GUN, M1902MI (fig. 96), is similar in size and ap-
pearance to older M4A1 design described in paragraph 174. The
principal difference is that M10 Cartridge is screwed on to a steel
base plate, whereas in the M4A]1, the bronze or brass plate is a slide
fit. The complete assembly is 31.9 inches long and weighs 24.5 pounds.

s BRONZE-UMNPAINTED

RA FD BO7&7

Figure 97 — CARTRIDGE, Drill, M15, w/FUZE, Dummy, M5%, 3" Guns,
MI1918 (All Models), M1, M3, M5, M&, and M7 or 3"
(15-pdr.) Gun, M1902MI

176. CARTRIDGE., DRILL, M15, W/FUZE, DUMMY, M59.
3" GUNS, M1918 (ALL MODELS), M3, M5, M6, AND M7i.
OR 3” (15-PDR.) GUN, MI902MI (fig. 97), may also be desig-
nated M15B1. Both types are functionally alike and are pro-
vided for use in training in loading the gun and in setting thé fuze.
However, the M15B1 is made of malleable iron and steel, whereas the
M15 is made of bronze and brass parts. The assemblies differ from
earlier drill cartridges in that the cartridge is fitted at the base end
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h the base plate is 2 sliding fit. The base is held

jormal position by 2 short rod.and Belleville spring arrangement,
slides rearward against the tension of the spring during insertion
‘he round into the gun. The spring device provides for easier ex-
ction and reduces wear and tear on the base. FUZE, dummy, MS59,

nipped. This is an inert assembly

issembled to the cartridge as's
ich simulates the M48 Fuze, having the same long contour and a

ting pin for simulating delay setting during
ill. The complete cartri
ately 25.02 pounds.

| a sleeve in whic

selective superquick or
dge is 33.7 inches long and weighs approxi-
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Section Xl

AMMUNITION FOR 81-MM MORTARS

177. GENERAL.

a. General Discussion. The 8l-mm Mortar M1 is 2 refinement
of the 3-inch trench mortar, which no longer is manufactured. The
81-mm mortar, like the 60-mm, is a smooth-bore, muzzle-loading
weapon for high-angle fire. It is mounted on triped mounts. for
ground placement or for use from motor vehicles, and is employed
primarily for infantry and cavalry support. With high-explosive am-
munition, a2 plunging type of fire is obtained. Light and heavy types
of explosive rounds are provided for the weapon, together with sev-
eral chemical rounds for screening purposes and suitable practice and
training ammunition. The 81-mm rounds are considered to be “semi-
fixed,” that is, the propelling charges are adjustable and the round is
loaded into the weapon in one operation. All service and practice
ammunition is issued and shipped in the form of fuzed complete
rounds. The ammunition may be adapted for firing from the Mk. I,
IA1l, or TA2, 3-inch Mortar by properly reducing the propelling
charges.

b. Idemtification. The use of a fin to provide stability of flight
to the projectile in place of rotational forces gives a characteristic ap-
pearance to the round which serves to distinguish mertar rounds from
other artillery types. Complete identification is provided for by paint-
ing and marking in accordance with the basic scheme as prescribed in
TM 9-1900.

c¢. Fuzes. Service and practice 81-mm rounds are fuzed with
point-detonating fuzes. The fuzes in use are: FUZE, P.D., M52;
FUZE, P.D, M53; FUZE, P.D., M45; and FUZE, TSQ, M77 (T88).
FUZE, P.D., M45, is limited standard, and is assembled only to shell
of earlier design. This is a selective superquick and short delay (0.1-
sec) fuze. FUZE, P.D, M52, and FUZE, P.D., M53, are single-action
types, the M52 providing for superquick action and the M53 having
an 0.1-second delay element. The M77 is a combination time and
superquick fuze for use with M56 and MS57 Shell. Until the M77
Fuze becomes available for use with the M56 Shell, the M52 Fuze 1s
to be issued (ch. 3,-sec. 1).

d. Propelling Charges. Propellent Increments M1 and M2 are
now provided for 81-mm meortar ammunition. The M1 Charge is
similar to the M3 and M4 Charges for the 60-mm mortar rounds
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, WARNING!
) DO NOT FIRE ROUND WITH
A\ Y INCREMENTS IN BAGS

.;#.

N \Id REMOVE INCREMENTS FROM

BOTH BAGS AND ASSEMBLE
REQUIRED NUMBER TO SHELL

RA PD 65150

Method of Shipping M2 Increments for 81-mm Shell,

Figure 98 —

M56 and M57
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and assembled in the same manner to the fin assembly., The M1Al
Increments are the same as M1 Increments but are shipped in in-
dividual cellophane bags for protection against moisture. A full
charge consists of six increments for the High-explosive, and Practice
Rounds M43A1, and of four increments for the High-explosive M45
and M45B1 Rounds and the Practice M44 Rounds. Not more than
four increments are to be used in firing from the 3-inch trench mor-
tars. The M2 Charge or increment differs from the other trench-
mortar increments in that it has a slit from the center hole to one
edge to provide for seating on the fin shaft of the M56 High-explosive
and M57 Chemical Shell. Four increments comprise a full charge
and not more than three are to be used in 3-inch trench mortar firing.
For protection in shipment, four M2 Increments are packed in a foil-
cell asphalt paper bag, containing an inner cellophane bag, and this
asphalt bag with increments is wrapped around the fin shaft (fig. 98).
The increments must be removed from both bags before firing. The
M2A1 Increments consist of the same propelling charge as the M2
but of different design and are individuslly cellophane-wrapped. The
M2A1 Increments are held around the fin shaft by the M3 Holder.
An older type of charge consists of loose powder held in z celluloid
container, four containers making a full charge. All increments of zll
types of charges are removable as required for zone firing. In case
all the increments are removed from a round for firing Charge O, the
Ignition Cartridge M6, or the older M3, serves solely as the pro-
pellant. For the heavy High-explosive Rounds M56 and M45B1, and
Chemical Round MS7, the minimum charge used is charge 1, that is,
ignition cartridge plus one increment.

e. Primers and Ignition Cartridges. For all current manuizec-
ture, PRIMER, percussion, M33 or M34, is used in conjunction with
CARTRIDGE, ignition, M6, to ignite the propelling increments. The
M6 Cartridge and M33 and M34 Primers have replaced the M3

Cartridge which included the primer, except for the Training Pro-
jectile, M68. However, the M3 may still be found in older assemblies

(ch. 3, sec. III),
178. COMPLETE ROUND TABLE.

a. Data concerning the complete rounds of 81-mm mortar ammu-
aition, and components thereof, are given in table 17, chapter 5.

179. PACKING AND SHIPPING DATA,

a. Packing and shipping data for the rounds are given in ORD 11
SNL R-4.
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Figure 99 — SHELL, H.E., M43Al1, w/FUZE, P.D., M52, 81-mm Mortar,
Complete Round
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180. SHELL, H.E., M43A1, W/FUZE, P.D., M52, 81-MM MOR-
TAR, COMPLETE ROUND (fig. 99), is a light-weight round pro-
vided for fragmentation and blast effect. The complete round is
made up of six components: the M43A1 Shell, an M52 Superquick
Fuze, 2 fin assembly, an M1 Propellent Charge, an M6 Ignition Car-
tridge, and an M33 Percussion Primer. The shell consists of a thin-
walled egg-shaped steel casing holding a 1.23-pound high-explosive
charge. The shell casing is cut and threaded at the nose end to fit
an adapter into which the M52 Fuze with its booster is screwed after
the shell is loaded, the bursting charge being shaped at the free end
to prov:de a suitable well for the booster. The base of the shell is
drilled and threaded to hold the fin assembly. The fin assembly con-
sists of three double-bladed fins welded to a cylindrical shaft. The
shaft is drilled and threaded internally at the rear to hold the igniter
cartridge and the primer, the latter holding the cartridge in position.
The shaft is threaded at the front end to screw into the base of the
shell. Vents in the shaft provide for transmission of the cartridge
flash to the propellent increments and facilitate burning and disin-
tegration of the cartridge and case. The propellent increments are
pushed into the spaces between the fin blades and held there by 2
spring clip arrangement which permits easy removal as desired. The
M43A1 Round may be adapted for the 3-inch trench mortar by
reducing the outer zone propelling charge from six to four increments.
With the M52 Fuze, the shell functions with superquick action and
before any appreciable penetration of the target.

DATA
Weight of complete round...... 7.10 1b Length of projectile, w/fin.... 13.27in,
Length of complete round...... 13.27 in. Muzzle wvelocity ... 700 {t per sec™
Maximui FANEE ....oaaromrimsmeesins 3,290 yd*

*—For six increments (full charge ). Corresponding data for other charges are:

Muyzzle Velocity Mozimum Range

|#t per gee) Lyd)
Charge 0 (ignition cariridge only) .. L U T TSR . . | 541
Charge 1 (ignition cartridge plus one mcremcm] RSN e~ £ 1,020
Charge 2 (ignitien cartridge plus two inerements).. seriimen. 319 1,502
Charme 3 (ignition cartridze plus three lncfemrnu}..... SOPSERT L ) 2,042
Charge 4 (ignition cortridge plus four incremente]. i ST2 2,517
Charge 5 (ignition cartridge plus five increments).. 638 2,963
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181. SHELL, H.E., M56, W/FUZE, P.D., M53, 81-MM MOR-
TAR, COMPLETE ROUND (fig. 100), is the heavy type of the
two current standard rounds for fragmentation and blast effect. The
complete round consists of six components: the M56 Shell, an M53
Short-delay Fuze, a fin assembly, an M2 Propelling Charge, an M6
Ignition Cartridge, and an M34 Percussion Primer. Rounds of future
manufacture will also be assembled with FUZE, TSQ, M77. Until
the M77 Fuze is available, the FUZE, P.D., M52, will be issued. The
projectile is made up of a 4.3-pound high-explosive charge (TNT or
an alternative) held in a thin-walled shell made of steel tubing. The
shell casing is formed to a long cylindrical shape with a long tapered
(boat-tailed) base and a short ogival nose. The nose is threaded to
hold an adapter into which the fuze with its booster is screwed and
staked after the shell is loaded. The tapered base is drilled and
threaded to hold the fin assembly. The fin assembly is an aluminum
alloy die casting with 12 blades seated on a hollow cylindrical shaft.
The shaft acts as a sleeve for a steel liner which is threaded at the
front end to screw into the shell base. The rear of the liner is hollow
and holds the ignition cartridge and primer, the latter screwing in
and holding the cartridge in position. The shaft is vented to permit
transmission of the ignition of the flash cartridge to the propelling
increments. ‘The M2 Propelling Charge comprises four increments
or bundles of propelling powder in the form of square flakes or sheets.
The Aakes have a hole through the center and a slit from center to
edge to permit seating on, and removal from, the fin shaft. The in-
crements are held against the front edges of the fin blades by a spring
clip arrangement. See figure 98 for method of shipping M2 Incre-
ments. The M2A1 Increments (cellophane-wrapped) are held flat
around the fin shaft by means of the Holder M3. The M56 Round
may be adapted for firing from the 3-inch trench mortar by reducing
the outer zone propelling charge from four to three increments,

DATA
Weight of complete round...... 10.82 Ib Length of projectile, w/fin.... 22.89in.
Length of complete round...... 22.89in. Muzzle velocity .......... 583 ft persec¥
Maximum FANEE ..o 2,360 yd*

s__For four increments (full charge ). Corresponding data fer other charges are:

Muzzle Velocity Mozimum Rangt
(ft per secl Lyd)
Charge 2 ... 512 1,474
CEAPEE 3 conunivas) boinsmamiom ot bbby issinsts s i armassh sl omssidssesnsssisias it disre 502 2,046
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182. SHELL. SMOKE, PHOSPHORUS, WP. M57, W /FUZE.
P.D.. M52. 81.MM MORTAR, COMPLETE ROUND (fig. 101), is
assembled from the same components as are used with the MS56 High-
explosive Round (par. 181) but is loaded with a phosphorus filler for
screening purposes. To adapt the M57 Shell for this filler, the nose of
the shell casing is fitted with a special adapter. This serves to provide
the tight seal necessary with chemical loading and also acts as the
seat for the burster assembly. The burster consists of a thin-walled
tubing filled with a small charge of tetryl. This assembly extends
from the nose longitudinally through the chemical filler for about
three-quarters the length of the cavity. Its function is to burst the
shell casing and scatter the chemical contents. The superquick type
of fuze is fitted to the shell to provide for burst before penetration.
White phosphorus burns with a dense smoke and has an incendiary
effect. For firing the 3-inch trench mortar, the maximum charge 1s
reduced frem four to three increments.

DATA
Weight of camplete round.... 11.61 1b* Length of projectile, w fin. 21.89in.
Length of complete round . 22.891n, Muzzle velocity 560 It per sec
Maximum range ... . ... 2466 yd¥

*—_Weight with M52B2 Fuze (plastic head) 15 11.57 pounds
+—For four increments (full charge? Corresponding datza’ for other charges are:

Muzzle Veletity " Moximum Eange
ift per 1etl tyd)
Charge | . bo b ! Ao 297 831
Charge 2 by RN R8s i 199 1.400
Charge 3 - Ces . N & e 484 1.9512

183. SHELL. SMOKE. FS. M57, W/FUZE. P.D.. M52, 81-MM
MORTAR. COMPLETE ROUND. is assembled from the same com-
ponents as are used with the M56 High-explosive Round (par. 181).
but is loaded with FS, a liquid smoke-producer which functions very
much like white phosphorus, but lacks the incendiary effect. It differs
from that described in paragraph 182 only with respect to the kind of
chemical filler.

DATA
Weight of complete round 1211 lb* Length of projectile, w fin.  /2.891n.
Length of complete round 22.891n. Muzzle velocity 544 [t per sec™
Maximum range ... . 2431 yd¥

*.—Weight with M352B2 Fuze ( plastic head ) is 12,07 pounds.
i Far four increments | full charged, Corresponding dats for other charges afe:

Muzrle Yelocity Maoximum Ronge
ift per secl (yd)
Bharpe | ooiavimpamssiasiian i X R Y 291 808
CRATEE. 2 iuivriossrics divorsessomssmssspiormn i -atlas ipFe drsabse (ainns s tbimeonamy 26} 390 1,374
Charge 3 .ocivenee e YU U W A SEPRY 472 1.916
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Figure 102 — SHELL, H.E., M45B1, w/FUZE, P.D., M53, Bl-mm Mortar,
Complete Round

184. SHELL, H.E., M45B1, W /FUZE. P.D., M53, 81-MM MOR-
TAR, COMPLETE ROUND (fig. 102), is an earlier design which
1s no longer being manufactured. The round is essentially the same
as the current standard rounds and intended for the same purposes,
However, the M45B1 Shell is longer and heavier than the shell now
being manufactured but contains less explosive in relation to the total
weight of the loaded shell. The fin assembly consists of a short shaft
with four supports to which are spring-hinged four slightly arched
leaves. These are held in a closed position by shear pins prior to
firing, and are released and open to form stabilizing vanes during
flight. 1In the closed position, the leaves provide a shallow cup-like
seat for the propelling charge. The charge used consists of loose
powder grains held on a celluloid container. Four of these comprise
a full charge. The M3 Ignition Cartridge, which includes the primer,
is assembled to this round, being seated as in other rounds, in a hole
in the shaft beneath the fin. The shaft is vented to permit the flash
from the cartridge to reach the propellent increments. The short-
delay type of fuze is used with this round. This ammunition can be
fired from the 3-inch trench mortar, without adjustments.

DATA
Weight of complete round.... . 15.15 1b Length of prajectile, w/fin... 23.62 in.
Length of complete round..... 23.62 in, Muzzle velocity .......... 380 ft per sec*
Maximum range ........,....... 1,275 yd*

*—For four increments (full charge). Corresponding data for other chirges afe:
Murile Velotity Mazimum Ronge

It per sec) Lyd)
I L e oot o MRS T s vt e Rt el R i i 216 446
LT v Y " 276 718
Charge 3 ...coccvenn. 330 9BE

185. SHELL, H.E., M45, W/FUZE, P.n., M45, 81.MM MOR.
TAR, COMPLETE ROUND, differs principally from the M45B]1,
described in paragraph 184, with respect to the fuze. FUZE, P.D,
M45, 1s a selective type providing for superquick or short-delay
(0.1-sec) functioning. Because of the difference in the fuze, the
complete round weighs slightly less than the M45B1 (15,10 1b), and
is slightly shorter (23.59 in.).
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RA PD BO776

Figure 103 — SHELL, Practice, M44, w/FUZE, P.D., M52, B1-mm
Mortar, Complete Reund

186. SHELL, PRACTICE, Md44, W /FUZE, P.D., M52, 81.-MM
MORTAR, COMPLETE ROUND (fig. 103), simulates the M43A1
High-explosive Round for use in practice. When loaded and fuzed,
the cast-iron projectile weighs the same as the service shell. How-
ever, the shell loading consists of 0.2 pound of black powder together
with sufficient inert material to give the required shell weight. Since
ballistic and other characteristics are the same as for the M43A1l
Service Round, data given in paragraph 180 also are applicable to
the M44 Round.

{=- BLUE IMARKING IN WHITE) —
RA PD 80775

Figure 104 — SHELL, Practice, M43A1, w/FUZE, P.D., M52, 8] -mm
Mortar, Complete Round

187. SHELL, PRACTICE, M43A1, W/FUZE, P.D.. M52, 81-MM
MORTAR, COMPLETE ROUND (fig. 104), is an alternative prac-
tice round to the M44. It is an adaptation of the M43A1 Service
Round (par. 180) for practice purposes, accomplished by changing
the shell filler. All other components are the same as for the service
round, and construction and assembly of these in the round are the
same. For practice purposes, the shell cavity is filled with an inert
material (plaster of paris and stearic acid) except for a 0.06-pound
black powder pellet. The black powder is loaded at the front end of
the cavity, adjacent to the rear wall of the booster casing when the
fuze is assembled to the shell. The fuze booster and black powder
pellet provide a spotting charge for observation of fire. Ballistic
properties are the same as for the M43A1 Service Round and data
given in paragraph 180 are applicable to the practice round.
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188. SHELL. PRACTICE, M43, W/FUZE, P.D., M52, 81.-MM
MORTAR. COMPLETE ROUND, an earlier design of practice round,
is essentially the same as the M43A1 described in paragraph 187.
However, a somewhat smaller (0.04 1b) black powder pellet is loaded
in the shell and the propelling increments are held in position by
inserting two corners of each bundle in the slots of the fin blades.
Ballistic properties are similar to those of the M43A1 Practice and
Service Rounds. Data given in paragraph 180 are applicable to this
round.

189. SHELL. TRAINING, Mé68, 81-MM MORTAR, W/O FIN,
IGNITION CARTRIDGE, AND PRIMER (fig. 105), is provided for
drill in loading and firing the mortar. The projectile is completely
inert and has no_fuze, consisting of a cast-iron body shaped to a
pear or tear-drop contour, and drilled at the narrow base to hold a
service-type fin assembly similar to that on the M43A1 Projectiles.
No, propellent increments are issued or used, but the M3 Ignition
Cartridge, or if this is not available the combination of the M33 Igni-
tion Cartridge and M6 Percussion Primer, is issued for use in firing
the projectile. The four components are issued separately to facili-
tate replacement of damaged or worn-out parts and the procurement
of extra ignition cartridges. A training kit used in the field holds 10
training shell and accessories, including a ground hook used in the
recovery of fired training shell.

DATA
Weight of complete round, .. 10.82 1b Length of projectile ..o 792110
Length of complete round. ... 11.08 in. Muzzle velocity .......... 172.8 ft per sec
Weight of projectile ..o 9.8 1b Maximum range .o 306 yd
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Section XII
ANMUNITION FOR 90-MM GUNS
190. GENERAL.

a. General. Originally intended for antiaircraft defense, the
90-mm gun has since been adapted, by the use of various types of
mounts, for use also against ground and water-borne targets. Of the
several models of 90-mm guns now in use, all have the same type of
chamber and can fire the same ammunition. The ammunitior Is of
the fixed type, that is the rounds have propelling charges which are
not adjustable and are loaded into the cannon in one operation.
Armor-piercing, high-explosive, practice, blank, and drill rounds are
provided. Rounds requiring fuzes are shipped with fuzes assembled.
Once removed from packing materials, the rounds require only ad-
justment of the fuzes to be ready for firing-

b. ldentification. Painting and marking for identification is in
accordance with the basic color scheme as prescribed in TM 9-1900.

¢. Fuzes, Shell for antiaircraft use are fitted with the M43
Mechanical Time Fuze (all modifications), which permits adjust-
ment of setting to 30 seconds but has no impact element. Shell for
ground fire or anti-motor-torpedo-boat defense are shipped fuzed with
M4g series fuzes. These provide for selective superquick or delay
setting, for surface burst or for detonation after penetration OF upen
ricochet with either 0.05-second or 0.15-second delay. The modifica-
tion, M48AZ2, is manufactured with either delay, depending on the lot.
The M48 and M48Al Fuzes are manufactured with 0.05-second and
0.15-second delay, respectively, but some M48A1 Fuzes modified to
have 0.05-second delay clements are in existence. Fuzes with 0.15-
second delay are used in anti-motor-torpedo-boat firing, while models
with the short (0.05-sec) delay are used against ground targets. Loaded
armor-piercing projectiles are fitted with FUZE, BD. M68, a base-
detonating fuze which functions with delay action. Practice and
drill rounds are fitted with either dummy or inert service fuzes. For
a complete description of fuzes, see chapter 3, section I

4. Cartridge Cases. CASE, cartridge, 90-mm, M19, made of
brass, is standard for all ammunition except blank. Substitute stand-
ard is CASE, cartridge. 90-mm, M19B1. The M19B1 is a steel case
weighing 10.1 pounds whereas the brass case weighs 11 pounds.
CASE, cartridge, M27 or M27B1, is used with 90-mm pblank ammu-
mtion.
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e. NH (nonhygroscopic, flashing) propellent powder has been
established as standard ‘for all 90.-mm ammunition except time-fuzed
rounds, which, for AA. fire, will be loaded with FNH (flashless non-
hygroscopic) powder. Impact-fuzed rounds with FNH powder are
to be reserved for target-practice firing insofar as is practicable. Time-
fuzed NH rounds will be used for daytime fire or for practice until
supplies are exhausted and replaced by rounds with the standard
propellant.

f. Primers. PRIMER, percussion, 300-grain, M28A2, is stand-
ard for all ammunition for 90-mm guns except blank ammunition.
Alternative primer is PRIMER, percussion, 300-grain, M28B2 (steel).
Rounds of earlier manufacture may have PRIMER, percussion, 300-
grain, M28A1 or M2BBlA1l. PRIMER, percussion, 100-grain,
MI1B1A2, is used with blank ammunition (ch. 3, see. IIT).

191. COMPLETE ROUND TABLE.

a. Data concerning complete rounds for 90-mm guns, and com-
ponents thereof, are given in table 18, chapter 5.

192. PACKING AND SHIPPING DATA.

a. Packing and shipping data for 90-mm ammunition are given
in ORD 11 SNL's P-5, P-7, and P-8.
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Figure 106 — PROJECTILE, Fixed, A.P.C., M82, NH, w/FUZE, B.D.,
M6&8, and TRACER, 90-mm Guns

193. PROJECTILE, FIXED. A.P.C.. M82, NH, W/FUZE, B.D.,
VI68. AND TRACER, 90-MM GUNS (fig. 106), is provided for
90-mm guns for use against ground targets, particularly armored
materiel. The projectile, which has been manufactured both with
and without a high-explosive charge (par. 194) is similar to other
standard types especially adapted for combating face-hardened armor.
The body proper is made of hard steel, with a square base and a nose
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shaped to a relatively short ogive. The nose is sweated to a softer
steel cap, on which in turn is screwed a light-weight steel ballistic cap
or windshield. The rear portion of the body contains a small cavity
which, in the loaded projectile, holds a small charge of explosive D.
The base hole is threaded to receive the M68 Base-detonating Fuze.
This fuze, a simple inertia type, functions with delay action. The
rear housing of the fuze extends approximately % inch beyond the
rear surface of the projectile base. This portion of the fuze contains
a red tracer for observation purposes. Operating independent of
the fuze mechanism, the tracer composition is ignited by the pro-
pelling charge when the round is fired. It burns with a visible tracer
for about 3 seconds, equivalent to a range of about 2,400 yards.

DATA
Weight of complete round. 32.75 1b Radius of ogive (false ogive) . 9.09 cal.
Length of complete round. ... 38.24 in. Muzzle velocity ............ 2,650 ft per sec
Length of fuzed projectile. 16.19 in. Maximum range ... 13,540 yd
Length of cartridge case 23.70 in. Penetration (in. at 0-deg obliquity
Width of rotating band ... 1.20in. of face-hardened plate at 1.000
Type of base. ... Square o 1 [ R e o ot ST ? . 6.0

Penetration (in. at 0-deg obliquity of homogeneous plate at 1,000 yd).... 5.5

’{"-"_‘_'BLACK__“

(MARKING IN WHITE)
RA PD 80779

Figure 107 — PROJECTILE, Fixed, A_.P.C., MB2, NH, w/TRACER,
90-mm Guns

194. PROJECTILE. FIXED, A.P.C., M82, NH, W/TRACER,
90-MM GUNS (fig. 107), was manufactured prior to the standardi-
zation of the M68 Base Fuze, which permitted loading and fuzing
the projectile for blast as well as penetrating effect. In this round,
the projectile bursting charge cavity is left empty. The base hole
is plugged with a steel plug which contains a tracer similar to that
in the fuze of the loaded projectile. Weight of the complete round
is 42.04 pounds; over-all length of the projectile is 15.49 inches, 0.70
inch less than the fuzed propectile due to the omission of the fuze,
otherwise, the data in paragraph 193 is applicable to this round.

195. SHOT, FIXED, A.P., M77, NH, W/TRACER, 90-MM GUNS
(fig. 108), has the same components, other than the projectile, as the
M82 Armor-piercing-capped Round, and is used for the same purpose.
The shot is a solid steel slug similar in contour to the body of the
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MB82 Projectile but lacking the armor-piercing cap and ballistic wind-
shield of the standard projectile and without explosive. The base is
drilled to provide a small cavity for holding a red tracer. The tracer
is similar to that in the loaded and fuzed round and burns for approx-
imately 3 seconds.

|
=BLACK
RA PD 80782 IMARKING IN WHITE)

Figure 108 — SHOT, Fixed, A.P., M?7, NH, w/TRACER, 90-mm Guns

DATA

Weight of complete round 4204 1b Radius of ogive 1.51 cal,
Length of complete round...... 32.75in. Muzzle velocity oo 2,700 ft per sec
Length of projectile............ 10.00in. Maximum range ..., 12,790 yd
Length of cartridge case........ 23.70 in. Penetration (in. at 0-deg obliquity
Width of rotating band....... 1.20in. of face-hardened plate at 1,000
AP of Beme. . oo Square ) et e e e e 4.5

Penetration (in. at 0-deg obliquity of homogeneous plate at 1,000 yd).... 5.5

(MARKING IN YELLOW)

RA PD BO7T2)

Figure 109 — SHELL, Fixed, H.E., M71, w/FUZE, Time, Mechanical,
M43 (All Medifications), 80-mm Guns

196. SHELL, FIXED, H.E., M71, W/FUZE, TIME. MECHAN.
ICAL, M43 (ALL MODIFICATIONS). 90-MM GUNS (fig. 109),
consists of a hollowed steel casing containing a high-explosive filler
and a booster, and fitted with a point fuze. The bursting charge
cavity tapers in conical fashion over the lower half of the cavity and
is hemispherical at the bottom. The result is a relatively small cavity,
with comparatively thick walls, for a high-explosive shell. The base
is boat-tailed and the nose formed to a long ogive, the sweep of which
1s continued by the contour of the fuze. When to be fired against
aircraft, the projectile is fitted with the M43 Mechanical Time Fuze.
This fuze gives selective time setting up to 30 seconds but has no
impact element. To obtain the desired fragmentation and blast effect,
the shell is loaded with TNT; an alternative high-explosive is 50-50
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amatol. The high-explosive charge is shaped at the front end to pro-
vide for a booster well. When 50-50 amatol is used, an additional
booster is provided by surrounding the booster well with TNT.
BOOSTER, M20A1, is a manufacturing component of the shell, being
inserted after loading and staked permanently in position.

DATA

Weight of complete round. ... 42,04 It Degree of taper. .. . Tdeg 15 min
Length of complete round 174410, Radius of ogive .. ... 9.0) cal.
Lenpth of fuzed projectile 16.37 in. Muzzle velocity ... 2,700 ft persec
Length of cartrnidye case 23,70 in. Maximum range

Width of rotating band 1.20 n, (at 45 deg) .. : 19,560 yd*t
Type of base . .. Boat-tailed

* —Effective n range limited by fuze time limits to around 13,000 yards.

- _Range shown n horizontal range: maximum vertical height is about 12,000 yards,

197. SHELL. FIXED. H.E.. M71. NH. W/FUZE, P.D., M48A2,
SQ & 0.05-SEC. DELAY, 90-MM GUNS, has the same components as
the round described in paragraph 196, except for the fuze. Since this
round is intended for use against ground targets, the shell is fuzed
with an impact type fuze. either FUZE. P.D.. M48A2, M48Al, or
M48. The M48A2 Fuze is manufactured with 0.05-second delay, the
M48A1 with 0.15-second delay (although modified fuzes with 0.05-
sec delay are in existence). and the M48 with 0.05-second delay.
The short-delay models are prescribed for batteries firing against
eround targets. As loaded with a 7.31-pound propelling charge of
NH powder. the projectile has a muzzle velocity of 2,700 feet per
second and a maximum range of approximately 19.500 yards (at
approx 45 deg 45 min). Other data is the same as that given
in paragraph 196 for the time-fuzed: AA. round.

198. sHELL. FIXED. H.E.. M71. NH. W/FUZE, P.D., M48A2,
SQ & 0.15-SEC. DELAY, 90-MM GUNS, is exactly the same as the
M71 Round described in paragraph 197 except for the delay element
in the fuze. The data described in paragraphs 196 and 197 are applica-
ble. This long-delay fuze (0.15-sec delay) is for use in rounds to be
fired in anti-motor-torpedo-batteries.

199. SHELL. FINED, PRACTICE, INERT LOADED, M71, NH,
W /FUZE. DUMMY OR INERT, M . 90-MM GUNS, is provided
{or training in marksmanship in anti-motor-torpedo-boat firing. It dif-
fers from the M71 Service Round in that the shell is loaded with
inert material and fuzed with an inert service M48A1 Fuze or FUZE,
dummy. M73. Data for the practice round is the same as that for
the M71 Round given in paragraphs 197 and 196.
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RA PD 80782

Figure 110 — AMMUNITION, Blank, 90-mm Guns

200. AMMUNITION. BLANK, 90-MM GUNS (fig. 110), consists
of the M27 or M27B1 (steel) Cartridge Case, similar to a service
case but shortened to 7.25 inches: a 100-grain M1B1A2 Primer or
alternative PRIMER, percussion, 100-grain, M1A2: and a 1.5-pound
charge of black powder (sodium nitrate). The round is constructed
like other standard types of blank ammunition, the blank charge
being held in a cotton bag which is so loaded into the cartridge case
as to surround the primer, The charge is held firmly in position at
the base of the case by a closing cup assembly. For 90-mm blank
ammunition, the closing cup assembly consists of two pulpboard disks
glued one to each surface of a felt disk or wad. The assembly is in-
serted into the case and glued securely in position about 2.42 inches
from the mouth of the case. Weight of complete round is 8.23 pounds
and length is 7,27 inches.

BRONZE - UNPAINTED

RA PD 80784

Figure 111 — CARTRIDGE, Drill, M12, w/FUZE, Dummy, M44A2,
P0-mm Guns

201. CARTRIDGE, DRILL, M12, W/FUZE, DUMMY, M44A2.
90-MM GUNS (fig. 111), may be stamped either M12 or M12BI.
Both are functionally alike and completely inert. However, the
MI2B1, which is being manufactured at present, is made of malleable
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iron and steel parts whereas the M12 is made of bronze and brass
parts. Both are l-piece castings threaded at the base to receive the
base plate and at the nose to hold the M44A2 Dummy Fuze. The
base plate is held in position by a set screw; the fuze, by a set screw
and shoe arrangement. Both parts are replaceable. FUZE, dummy,
M44A2, used with this cartridge, may be made of bronze, brass,
aluminum, copper alloy or sintered iron. In form, the casting re-
sembles the M43 Fuze but is without the time ring. The complete
assembly weighs 39.15 pounds, and is 37.44 inches long. This drill
cartridge is not used in the 90-mm M2 Gun which has a power-
operated rammer.
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Section Xl
AMMUNITION FOR 105-MM HOWITZERS

202. GENERAL.

a. General Discussion. Two distinct types of 105-mm howitzer
are now in use—the M2, M2Al, and M4 type and the M3 type.
The M2 and M2A1 are the basic models making up the traditional
light field howitzer mounted on split-trail type carriage. These models
also are used as assault artillery by the armored forces. The M4
Howitzer is mounted in the medium tanks. The M3 is basically of
the same design, being a stripped-down and shortened light-weight
M2A1 Howitzer for infantry and air-borne service. Except that am-
munition for the M3 model has a smaller quicker-burning propelling
charge, rounds provided for the 105-mm howitzers are alike. All
rounds are classified as semifixed ammunition, and al] have adjustable
propelling charges for zone firing, with one exception. The HE, AT.
round is a special type in that the charge is fixed, that is, not adjust-
able, the cartridge case and projectile not being crimped together
because of the method of packing and shipment. Standard projec-
tiles are shipped with fuzes assembled.

. Identification. Painting and marking for identification 1s in
accordance with the basic scheme as prescribed in TM 0-1800.
Rounds for the M2, M2A1, and M4 Howitzers may be readily ident:-
fied from those for the M3 by the marking on the packing containers,
and on the round itself, since the designation of the cannon is marked
on containers and on base of cartridge case of each round (fig. 112).

c. Fuzes. FUZE, BD, M62, or M62A1, is assembled in the base
of the HE.,, A.T. Shell M67. These are boresafe base-detonating fuzes
which function with nondelay action. High-explosive shell are as-
sembled as shipped with either FUZE, P.D, M48, M48A1, MA48A2,
or FUZE. TSQ, M54, The M48, M48A1, and M4BA2 Fuzes are
selective superquick-delay types. They function alike except for dif-
ferences in the length of delay (0.05 sec in the M48, 0.15 sec in the
M48A1 although modified fuzes with 0.05-sec delay are in exist-
ence, and 0.05 sec¢ or 0.15 sec in the M48A2, depending on the
lot). FUZE, TSQ, M54, is a combination time and superquick
type in which the superquick action is always operative, It will func-
tion on impact unless prior functioning has been caused by time ac-
tion. FUZE, PD., M57,a single-action superquick type, is used with
the chemical shell. This fuze is used in order to give surface bursts,
and thereby, the most effective dissemination of the smoke or gas
filler of the shell. For a complete description of the fuzes, see chapter
3, section L
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FOR HOW., M3 FOR HOW., M2, M2A], AND M4

RA PD BO785

Figure 112 — Comparison of 105-mm Howitzer Complete Rounds
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d.  Cartridge Cases. CASE, cartridge, 105-mm, M14, made of
brass, is standard for all 105-mm howitzer ammunition. Substitute
standard is the M14B1 Cartridge Case which is made of steel and
weighs approximately 0.5 pound less than the standard brass case
due to a thinner head and primer seat. Prior to the change in car-
tridge case for the HE, A.T. shell from a crimped case to the remov-
able type, two types of cartridge case were made (type I and type II).
Type II had a mouth with a slightly smaller diameter, to adapt it
for erimping to the H.E., A.T. shell. However, all cases now used are
type I, that is, the free-fit or removable type.

e. Propelling Charges. Although assembled with removable
cartridge case, the HE.,, A.T. round has a fixed (nonadjustable) pro-
pelling charge, Propelling charges of all other rounds are divided
nto parts to permit adjusting for zone firing. For rounds to be fired
from the M2, M2A1, and M4 Howitzers, the full (outer zone) charge
consists of seven sections, a base charge and six increments, pro-
viding for seven zones of fire. For the M3 Howitzer, the full charge
consists of five sections, a base charge and four increments, for five
zones of fire. The powder for each section is assembled in a cloth
bag on which is marked the number of the charge. The base charge
(charge 1) 1s tied to a retainer in the bottom of the cartridge case.
The first increment, or second section (charge 2) is tied to the base
increment by a long twine. The other increments, in numerical order,
are tied to each other with a short twine. This permits withdrawal
of the increments, except the base charge, to the mouth of the car-
tridge case where those increments not required for the particular
inner zone to be fired may be removed by cutting or breaking the
twine. The increments to be used are then readily reassembled in
the cartridge case in numerical order, the increment the number of
which corresponds to the zone to be fired being uppermest, All in-
crements up to and including the number of the charge to be fired
are required to fire the charge called for. Thus, to fire charge 3 the
base charge (marked “1”) and increments marked “2" and “3.,” in
numerical order, must be used. The sections are of unequal weight
and, hence, are not interchangeable. Propelling charges for the M2.
M2Al, and M4 Howitzers are not directly interchangeable with those
for the M3 Weapon since the latter consists of a quicker-burning
powder. However, the high-explosive rounds may be used inter-
changeably as outlined in paragraph f, below.

CAUTION: For the M3 Howitzer, zone 5 charge will not be fired
above a 45-degree elevation except in case of emergency. Zones 1 o
3, and 4 charges may be fired up to elevation of 65 degrees.

[ Interchangeability. By applying suitable corrections for the
resultant velocities listed below, the M1 High-explosive Rounds for
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the M3 Howitzer may be fired with full charge, or any part thereof,
m the M2 M2A1, and M4 Howitzers. Conversely, M1 HE. Rounds
for the M2 and M2A1 Weapons may be fired in the M3 Howitzer,
but, due to poor obturation, low pressures, and excessive muzzle flash.
only with charges 1 through 3, and then only in cases of extreme
emergency. Suitable corrections for the resultant different velocities
must be made. Muzzle velocities and maximum range obtained with
interchanged rounds are:

M1 Round for M3 Howitzer M1 Round for M2, M2A1, and M4
Whm Fired in Mi and M2A1 Hnwcluu Homrxerl When Fired in the M3 Howitzer
- ! Muztle '  n Cimum k& ;\uulo Moximum =
Chorge Velotity Fenge Charge Velocity Range
‘llh per aecl l \ydl it per anc) tyd)
1 695 4..!93 (at 43- 38’ ] 1 605 3,357 (at 43- 28")
2 1 755 4,973 (ar 43- 38" 2 660 3,920 (at 43~ 279
3 { 825 5711 (ar 43= 29°) 3 730 4,690 (at 43 11°)
4 925 7.050 (ar 43~ 247)
5 | 1,080 8967 (ar 43- 14)

g. Primer. PRIMER, percussion, 100-grain, M1B1A2, is used
with all rounds except the H.EE., AT. Round M67. which uses the
300-grain Primer M28A2. Alternative primers for the M1B1A2 are
100-grain M1, M1A1, MIBI1, or M1B1A1 Primers (ch. 3, sec. III).

203. COMPLETE ROUND TABLE.

a. Data concerning the complete rounds of 105-mm howitzer
ammunition. and components thereof. are given in table 19, chapter §.

204. PACKING AND SHIPPING DATA.

a. Packing and shipping data for the ammunition described in this
section are published in ORD 11 SNL's R-1, R-5, and R-6.

205. SHELL. SEMIFIAED. H.E.. M1, W/FUZE. P.D., M48A2,
S0 & 00 5-SEC. DELAY. 105-MM HOW.. M2, M2A1, AND M4
(fig. 113, consists of the M14 or M14B1 Cartridge Case fitted with
the standard primer and an FNH propelling charge (seven incre-
ments ), assembled with free fit to the fuzed M1 Projectile. The
M1 Projectile is similar to other standard high-explosive shell of
modern design. The body is a relatively thin-walled steel shell with
boat-tailed base and 2 nose formed to a2 long ogive and threaded to
hold a point fuze. The fuze contour continues the long sweep of the
shell nose, maintaining the streamlined effect throughout the assembly.
The bursting charge 1s TNT—or the alternative 50-50 amatol—
formed at the front end to provide a well for the booster. When
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50-50 amatol 1s loaded in the cavity, a booster surround consisting
of 2 small amount of TNT is used. BOOSTER, M20A1, is a stand-
ard manufacturing component of the M1 Shell, being inserted after

L= = e

F—— OLIVE DRAB ———]
(MARKING IN YELLOW)

RA PD BO7B7

Figure 113 — SHELL, Semifixed, H.E., M1, w/FUZE, P.D., M48A2,
5Q & 0.15-sec. Delay, 105-mm How., M2, M2A1, and M4

the shell is loaded and secured permanently in position by a set screw.
As fuzed with FUZE, P.D.,, M48A2 (or M48A1 in the case of rounds
of earlier manufacture), giving selective superquick or delay (0.15-
sec) setting, the shell is adapted for firing for fragmentation and blast
effect with surface burst, or after penetration or on ricochet.

DATA
Weight of complete round 52.07 1b Type of 'base ... ... Boat-tailed
Length of complete round..... 31.07 in. Degree of taper ... . 9 deg 15 min
Length of fuzed projectile 19.63 in. Radius of ogive ey 6.02 cal.
Length of cartridge case....... 14.64 in. Muzzle velocity ... 1,550 fr per sec*t
Width of rotating band ; 0.81 in Maximum range

(at 44 deg) .. 12,205 yd*t
*—When fired in the M2, M2A1, and M4 Howitzers. For muztle veloaty and range dete
when this round is fired in the M2 Howitzer, see paragraph 202
T=—=With full charge | charge 7): cofresponding data for other charges are:

Mutzle Velocity Moximum Renge
Charge | 650 f1 per sec 3,825 yd (et 48'38")
Charge 2 . 710 ft per sec 4475 yd (at 43"38")
Charge 3 e = 780 ft per sec 5.280 vd (et 43°24")
CRovES. A it i A 875 it per sec 6,430 yd (at 43°24°)
Charge 5 - 1.020 ft per sec B.295 yd (at43*14°)
Charge 6 1,235 ft per sec 10,150 yd (at 43*17°)

206. SHELL, SEMIFIXED, H.E.. M1, W/FUZE. P.D., M48,
105-MM HOW., M2, M2A1, AND M4, is the same as the round with
M48A1 or M48A2 Fuze described in paragraph 205, except that
FUZE, P.D., M48 has an 0.05-second delay element incorporated in
its delay action train,

207. SHELL, SEMIFIXED, H.E.. M1, W/FUZE, TSQ. M54,
105-MM HOW., M2 AND M2Al. differs from those described in para-
graph 205 only with respect to the fuze. FUZE. TSQ, M54, pro-
vides alternative setting for superquick action or over any time up
to 25 seconds after firing the round. The superquick action is al-
ways operative, providing for detonation of the shell bursting charge
should prior action not be caused by the time train. This fuze adapts
the shell for time fire or high-burst ranging.
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t GRAY —
IMARKING IN YELLOW!
RA PD BO788
Figure 114 — SHELL, Semifixed, Smoke, HC (White), B.E., M84, w /FUZE,
TSQ, M54, 105-mm How., M2, M2A1, and M4

208. SHELL, SEMIFIXED, SMOKE, HC (WHITE), B.E., M84,
W/FUZE, TSQ, M54, 105-MM HOW,, M2, M2A1, AND M4 (fig.
114), is assembled with one of the several new types of smoke shell
intended to overcome certain deficiencies of the bursting type smoke
shell. It is a base-ejection shell consisting essentially of a drawn
steel tubing containing a small black powder expelling charge at the
nose end and three canisters of HC smoke mixture (fig. 5). The shell
casing, like that of the M60 Chemical Shell, resembles the high-
explosive shell in outward appearance, being boat-tailed and having
the nose formed to the same long ogive. Internal construction differs
in that the cavity is cylindrical in shape and extends the full length
of the shell. Both ends are threaded, the rear to hold a base plug
and the front to hold the M54 Fuze. An expelling charge (0.14 1b)
of black powder is loaded in the front end of the cavity. The re-
mainder of the cavity holds three canisters of HC smoke mixture.
A baffle plate separates the black powder charge and the smoke filler,
hut transmission of '~ flash and explosive action of the black powder
is provided for by & fiash tube which extends through the doughnut-
shaped smoke canisters. In functioning, the black powder ignites the
smoke filler and at the same time expels the canisters through the
base end of the shell. Time of action is governed by the fuze, which
provides for time setting up to 25 seconds or action on impact. Air
burst does not materially alter the path of flight since the expelled
canisters continue approximately along the original trajectory and
land close to the shell body. The smoke filler will burn for approxi-
mately 3 minutes after reaching the ground. Maximum emission of
smoke from the canisters occurs in about 2 minutes although an effec-
tive smoke develops in about 1 minute. The MB84 Shell is fired
with the standard semifixed propelling charge for the Howitzers, M2,
M2A1, and M4.

DATA
Weight of complete round. 4194 |b Type of base ..................... Boat-tailed
Length of complete round 30.49 in, Degree of taper ... 9deg 15 min
Length of fuzed projectile. 18.84 in. Radius of ogive ................... 6.02cal,
Length of cartridge case . ... 14.64in. Muzzle velocity ....... 1,550 ft persec
Width of rotating band 0.81 1n, Maximum range ........... ... 12,205 yd
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209. SHELL, SEMIFIXED, SMOKE (COLORED), B.E.. M84,
W/FUZE, TSQ, M54, 105-MM HOW., M2 AND M2A1 (W/GREEN.
RED, VIOLET, OR YELLOW SMOKE FILLER), in addition 1o
the white-smoke B.E. shell (par. 208), have been standardized for
use in the 105-mm field howitzers for target and battery identifica-
tion purposes. Characteristics are similar to those for the white-
smoke shell with the exception of the differences in color of smoke
and some slight variations in weight due to different densities of
the fillers. Like the white-smoke shell, the colored-smoke projec-
tiles are intended for firing with the standard propelling charge and
other components for the weapons. Complete round weights are:
green or violet, 39.57 pounds; red, 39.77 pounds: vellow, 39.37 pounds.

L) GR.AY
(MARKING IN YELLOW)

RA PD 80789

Figure 115 — SHELL, Semifixed, Smoke, Phosphorus, WP, Mé&0,
w/FUZE, P.D., M57, 105-mm How., M2, and M2A1

210. SHELL, SEMIFIXED, SMOKE, PHOSPHORUS, WP, M60.
W/FUZE, P.D., M57. 105-MM HOW., M2 AND M2A1 (fig. 115).
is assembled with the M60 Smoke Shell which resembles the high-
explosive shell in outward appearance. The shell is boat-tailed and
the nose is ogival and threaded to take an adapter. The adapter
serves three purposes: it provides a tight seal for the chemical con-
tents of the shell; it holds the fuze and booster; and it provides a seat
for the forward end of BURSTER, M5, a thin-walled steel tube ex-
tending from the adapter to the rear of the shell cavity. It con-
tains a detonator relay chain and a burster charge to rupture the
shell casing and disperse the chemical contents. FUZE, PD. M57,
is used with the projectile, in conjunction with BOOSTER, M22, to
provide for superquick action and functioning of the shell before any
appreciable penetration has taken place. White phosphorus is 2
smoke-producing chemical which also has an incendiary efifect,

DATA
Weight of complete round.. .. 43.77 1b Degree of taper ... .. 9 deg 15 min
Length of complete round.... 31,08 in. Radius of ogive. ..........oiveeen 6,02 cal,
Length of fuzed projectile...... 19.46 in. Muzzle velocity .......... 1,550 ft per sec*
Length of cartridge case.......... 14.64 in. Maximum range
Width of rotating band ....... 0.81in, (at 44 deg) ... ... 12,150 yd*
Type of base . . Boat-tailed *—Full charge (charge 7).
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211. SHELL, SEMIFIXED, SMORE, FS, M60, W/FUZE, P.D.,
M57. 105-MM HOW., M2 AND M2A1. contains the chemical filler
FS, a liquid smoke producer which functions very much like white
phosphorus. When filled with FS, the complete round weighs ap-
proximately 4428 pounds. In other respects it is similar to the round
described in paragraph 210. Data given therein apply equally to
this round.

212. SHELL, SEMIFIXED, GAS, PERSISTENT, H, M60,
W /FUZE, P.D., M57, 105-MM HOW., M2 AND M2Al. is similar to
the phosphorus and FS filled shell rounds, but the filler consists of
mustard gas, a persistent liquid vesicant. The complete round weighs
42 .84 pounds. Otherwise, data given in paragraph 210 also apply to
this round.

}
OLIVE DRAB ———J

[MARKlNG IN YELLOW)

RA PD 80736

Figure 116 — SHELL, Semifixed, H.E., AT., M67, w/FUZE, B.D.,
Mé62 or M62A1, 105-mm How., M2, M2AT, and M4

213. SHELL, SEMIFIXED, H.E. A.T., M67, W /FUZE. B.D.
M62. OR M62Al, 105-MM HOW., M2, M2A1. AND M4 (fig. 116),
is similar in all respects except size to the HE. AT. round for the
75.mm howitzers. Like that round, it provides an effective ammu-
nition for the howitzers against tanks. The effect of the projectile
is produced by the force of detonation of the high-explosive filler
rather than by striking velocity. The construction of the shell differs
materially from standard armor-piercing types. The shell body 18
a relatively thin-walled casing containing & shaped high-explosive
filler and closed off at the forward end by 2 ballistic cap in the form
of a thin steel cone. The ballistic cap is attached to an ogive and
union assembly which provides sufficient “stand-off” from the target
after the ballistic cap crushes on impact with the target. The base
is boat-tailed and fitted with a base-detonating fuze which functions
with nondelay action. A standard cartridge case and the M28A2
300-grain Primer are used with the projectile. However, the pro-
pelling charge consists of 1.60 pounds of fiashless powder (little more
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than half the full charge used with semifixed rounds) in a cloth bag,
and is not intended to be adjustable, the cartridge case being a loose
fit on the projectile only for shipping and storage purposes.

DATA
Werght of complete round 3685 1b . Type of base Boat-tailed
Length of complete round 31.05 in, Degree of taper 9deg 15 mun
Length of fuzed projectile 19.43 in Degree of nose taper...... 21 deg 30 min
Length of cartridge case 14.64 in. Muzzle velocity 1,250 ft per sec
Width of rotating band ... 0.81 in, Maximum range 8,590 yd
Penetration (at any range) 4.01n.

214. SHELL. SEMIFIXED, EMPTY, FOR SAND LOADING, M1,
W/FUZE. INERT, P.D., M48, 105-MM HOW,, M2, M2Al, AND
M4. provides practice ammunition for the howitzer, and consists of
service case, primer, and propelling charge and an inert projectile.
The projectile is an M1 Shell with the bursting charge cavity left
empty. for loading with inert material in the field. An inert service
fuze is used with the round. Ballistically the projectile is the same
as the service round described in paragraph 205 and data therein are
applicable to the practice round,

T W gl

RA PD 80790

Figure 117 — AMMUNITION, Blank (1.5-1b. or 2-lb. Charge), 105-mm
How. M2, M2A1, M3. ond M4

215. AMMUNITION, BLANK (1.5-OR 2-LB. CHARGE). 105-MM
HOW.. M2, M2A1, M3. AND M4 (fig. 117), is provided for the
105-mm howitzers for salutes and simulated fire and consists of the
M15 Cartridge Case. which is essentially the service case cut down
to & b-inch length, a 49-grain primer, and a black powder charge.
Construction is similar to other standard blank rounds. The powder
charge is loaded in a cotton bag wrapped about the primer and held
in position by a closing cup assembly. Standard powder is sodium
nitrate composition but potassium nitrate may be used as an alterna-
tive. When sodium nitrate is used, the charge weighs 2 pounds and
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the closing cup assembly includes a felt wad cemented to the inner
surface of a pulpboard disk. The assembly is inserted and cemented
in position about 0.5 inch from the cartridge case mouth. When po-
tassium nitrate is used, the charge weighs 1.5 pounds. The felt wad
is omitted from the closing cup, which is inserted about 1 inch in the
cartridge case and cemented in position at that point. Weight of
complete round is 6.23 pounds and length is 6.00 inches.

BRONZE - UNPAINTED {

RA PD BOT?N

Figure 118 — CARTRIDGE, Drill, Semifixed, M14, w/FUZE, Dummy,
M59, 105-mm How., M2, M2A1, M3, and M4

216. CARTRIDGE. DRILL, SEMIFIXED. Ml4, W/FUZE.
DUMMY. M39. 105-MM HOW.. M2, M2A1, M3, AND M4 (fig. 118).
is 2 completely inert assembly so designed as to permit simulation
of all adjustments required in the semifixed service ‘rounds. The
round consists of a dummy projectile fitted with an inert fuze and
loosely seated in a cartridge case containing an inert service primer
and propelling charge. The cartridge case is a cadmium-plated steel
tubing threaded at the rear to hold a bronze base and fitted at the
front end with a bronze collar which serves as a sleeve for the pro-
jectile when the round is assembled. The inert propelling charge
consists of seven sections constructed 1o resemble the service charge.
The base or first section is secured to the inner face of the cartridge
case base: the second section is attached to the base section by a 16-
inch sash chain or, more recently, by twine. Each additional section
is attached to the one preceding by snaps, if the chain is used, or by
twine. The arrangement permits withdrawal of all sections, except
the base, to the mouth of the case where adjustments of the charge
can be made. As shipped with the 7-section charge, the round simu-
lates the service ammunition for the M2, M2Al, and M4 Howitzers,
but can be adapted for M3 Howitzer drill by removing the top two
sections (numbered 6 and 7). The dummy projectile is 2 hollow
bronze casting with an open base to facilitate extraction from the
howitzer. As fitted with FUZE, dummy. M59, the round provides for
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drill in setting the M48-type fuzes since this dummy fuze has a set-
ting pin arrangement like that of the M48 Fuze, The complete
round weighs 41.35 pounds and is 31.07 inches long.

217. CARTRIDGE, DRILL, SEMIFIXED, M14, W /FUZE, INERT.
TSQ, M54, 105-MM HOW., M2, M2A1. M3, AND M4, is the same
as the drill cartridge described in paragraph 216 except that the
fuze is an inert M54 Fuze made up of a burned out service fuze or of
rejected parts. This fuze provides for drill in time setting.

218. SHELL. SEMIFIXED. H.E.. M1, W/FUZE. P.D., M48A2,
SQ & 0.15-SEC. DELAY. 105-MM HOW.. M3. differs from the
corresponding round for the M2, M2A1l, and M4 models (par. 205)
only with respect to the propelling charge. For the M3 Weapon and
its mount, a lighter charge, five increments of quick-burning powder,
is used to obtain the desired muzzle velocity.

DATA
Weight of complete round ... 40.46 1b Type of base Boat-tatled
Length of complete round.... 31.07 in. Degree of taper .. ... 9deg 15 min
Length of fuzed projectile..... 19.63 in. Radius of ogive ..., 6.02cal.
Length of cartridge case ... 14.64in. Muzzle wvelocity 1.020 fr per sec*7
Width of rotating band. .. ... 0.81:in. Maximum range

(at 42 deg 53 min) 8,295 yd*+

*—When fired {rom the M3 Howitzer. For conditions under which this round may be fired
in M2 and M2A1 Howitzers. and resultant muzzle velocities and range data, see paragraph
205 f of this section,

*—With full charge (charge 5): corresponding data [or other charges are:

Muzzle Velocirty Maoximum Ronge
Charge 1 650 11 per sec 3,825 yd 1a1 43428")
Charge 2 4 s 710 it per sec 4475 yd (21 43°27°)
Charge 3 780 ft per sec 5.2B0 yd (21 437117
CRBTRE B i imairmiivorveivmsinsrprvporisem B75 1 per sec 6.430 yd a1 43° 8"

219. SHELL. SEMIFIXED, H.E., M1. W/FUZE. P.D., M43,
105-MNM HOW., M3. is the same as that described in paragraph 218
except for the fuze. The M48 Fuze has an 0.05-second delay action
incorporated in the delay action train whereas the M48A1 and M48A2
used with howitzer shell, have 0.15-second delay. Data and other
information given in paragraph 218 apply to this round also.

220. SHELL. SEMIFIXED, H.E., A.T., M67, W/FUZE. B.D.,
M62 OR M62A1, 105-MM HOW.. M3. has the same components
as the corresponding round for the M2, M2A1, and M4 Howitzers
except that a lighter (1.40-lb) nonadjustable propelling charge is
used to obtain the 1,020 feet per second muzzle velocity when fired
from the M3 Howitzer. Range is 8490 yards at a 45-degree eleva-
tion. Other applicable data are given in paragraph 213.
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921. SHELL. SEMIFIXED, HC, B.E., M84, W/FUZE, P.D.. M54,
103-MM HOW., M3, is similar to the corresponding one for the M2,
M2A1. and M4 Howitzers with the exception of the propelling charge.
For the M3 Howitzer, the lighter 5-increment charge is used to pro-
vide the desired muzzle velocity. For a more complete description
of other components, see paragraph 208.

DATA
Weight of complete round 40.32 1b Type of base ... e Boat-tailed
Length of complete taund.... 30.49in. Degree of taper ... 9degls min
Length of fuzed projectile.... 18.84 in. Radius of ogive ..o, 6.02 cal.
Length of cartnidge case.. . 14.64 in. Muzzle velécity ... 1,020 ft persec
Width of rotating band . 0.81in. Maximum range ... 8,295 yd

999 SHELL. SEMIFINED. SMOKE, PHOSPHORUS. WP, Moo,
W FUZE. P.D.. M57, 105-MM HOW., M3, is the same as the phos-
phorus-filled assembly described in paragraph 210, except that the
5.increment propelling charge is used when the round is fired from
the M3 Howitzer.

DATA
Weight of complete round 41.83 1b Type of base H T Boat-tailed
Length of complete round 31.08 1n. Degree of taper ... Gdeg 15 min
Length of fuzed projectile 19.46 in. Radius of ogive .. .. ... 6.02 cal.
Length of cartridge case... 14.64 in. Muzzle velocity ... 1,020 ft persec
Width of rotating band 0.81 in, Maximum range ...... ... 8.295yd

9923 SHELL. SEMIFINED. SMOKE, F5, M60. W/FUZE. P.D..
M57. 105-MM HOW.. M3. differs from the phosphorus-filled round
in the type of chemical filler. When filled with the FS smoke pro-
ducer. the complete round weighs 42.32 '‘pounds. In other respects.
data given for the phosphorus-filled round (par. 222) are applicable

to this round also.
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Section XVIII

AMMUNITION FOR 155-MM GUNS

260. GENERAL.

a. The 155-mm Guns M1917-17A1-18MI, M1, and M1Al, being
chambered alike, fire the same projectiles. The projectiles for these
guns are of two general design types, those of earlier design distin-
guished by two narrow rotating bands, each approximately 0.6
inch wide, and those of current design which have a broad rotating
band approximately 2 inches wide. Only those of current design are
authorized for use in the 155-mm Guns M1 and M1A1l. However,
there are certain cases of emergency interchangeability, which may
be followed only in accordance with specific regulations permitting
same. Although projectiles for the 155-mm guns and the 155-mm
howitzers are of the same size and shape, they are readily distinguished
by the marking as well as by the rotating bands. The howitzer pro-
jectiles have rotating bands 0.6 inch or 1.02 inches wide; the gun
projectiles have two bands, 0.6 inch wide, or one band 2 inches wide.

b. Identification. The ammunition, including components, for
the 155-mim guns, is completely identified by the painting and mark-
ing on the items themselves.

c. Fuzes. See chapter 3, section L

d. Propelling Charges. The propelling charge for the 155-mm
Guns M1 and M1A1 is of the base and increment type, approximately
6% inches in diameter. This charge should not be confused with the
155-mm gun Propelling Charge M1917-17A1-18MI, which is of ap-
proximately the same over-all length, but somewhat smaller in diam-
eter (approx 5% in.). The FLASH REDUCER, M, is for use with
the propelling charges for 155-mm guns. It greatly reduces the flash
and is primarily intended for night firing (ch. 3, sec. II).

e. Primers. See chapter 3, section III

f. Interchangeability.

(1) The H.E. M101 and HEE. Mk, IIIAl Shell are authorized
for emergency use in the 155-mm Guns M1 and M1A1 with the pro-
pelling charge intended for the M1917-17A1-18MI Guns (full charge
only).

(2) The HE. Mk. IIIA1 Shell is authorized for emergency use
in the 155-mm Guns M1 and M1A1 with the propelling charge stand-
ard for these weapons (base section only, or in case of extreme
emergency, the full charge).
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261. COMPLETE ROUND TABLE.

a. Data concerning complete rounds for 155-mm Guns M1917-
17A1, 18MI, M1, and M1A1, are given in table 24, chapter 5.

262. PACKING AND SHIPPING DATA.

a. Packing and shipping data concerning 155-mm gun rounds are
given in ORD 11 SNL'’s P-1, P-2, and P-8.

OLIVE DRAB (MARKING IN YELLOW ! ————
RA PD 80811

Figure 134 — PROJECTILE, A.P., 100-1b., M112, w/FUZE, B.D., M60,
155-mm Guns, M1917-17A1-18MI, M1, and MI1A1

263. PROJECTILE, A.P., 100.LB., M112, W/FUZE, B.D.,
M60. 155-MM GUNS, M1917-17A1-18MI, M1, AND MIiAl
(fig. 134), is intended for use against armored targets, concrete em-
placements, and similar targets. It consists of a hardened steel body
which contains a cavity in the base filled with explosive D, a base-
detonating fuze with delay action, and a ballistic cap or windshield.
A base cover is fitted over the fuze in the base of the projectile.

DATA
Length of projectile............ 23.62 in. Maximum range,
Width of rotating band............ 2.00in. supercharge........ 24,075%; 19,200 ydf
Type of base ..., Square Penetration (in. at O-deg
Radius of OBIVE ..o 10.70 cal. obliquity of homogeneous
Muzzle velocity (super- -plate at 1,000 yd)......ccomrmrieneee 1.3%
charge) ...... 2,740%: 2,360 ft per sect Penetration (in. of reinforced
concrete at 1,000 yd).......cccceenee. 60

#uIn M1 and M1A1 Guns.
tomln M1917-17A1-18 MI Guns.

9264. SHELL. H.E., M101, UNFUZED, 155-MM GUNS, M1917-
17A1-18M1, M1, AND M1A] (fig. 135), was developed from the Mk.
IITA1 Shell described in paragraph 265, differing chiefly in that it has
a single wide rotating band, and the angle of taper of the boat-tailed
base is 0.5 degree greater. The rear of the rotating band is located
approximately 3.48 inches forward of the base. The shell is adapted
for either the P.D. M51 Fuze and modifications, or the M67 Mechani-
cal Time Fuze and modifications.
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OLIVE DRAEB (MARKING IN YELLOW)

RA PD B0B12

Figure 135 — SHELL, H.E., MIC}, Unfuzed, 155-mm Guns, MI1917-17AT-
18MI, M1, and M1A1 (Early Type Grommet Fasfening Shown)

DATA
Length of projectilet.............. 26,88 in, Maximum charge, M1917-
Width of rotating band............ 2.001n. 17A1-18 Guns ... 2,410 ft per sec
Type of base ... . Boat-tailed Maximum range:

egree of TA0et ..o iineirein s ins 8.5 deg MI1A1 Gun (at 46 deg
Radius of ogive...................... 10.75 cal, 49 min) ......cccviiiecrnninn. 25,715 yd
Muzzle velocity: M1917-17A1-18 Guns (at 35
Maximum charge, M1 and deg 24 min).......cocoereeern.. 20,100 yd
MI1Al Guns ........ 2,800 ft per sec

*—With eyebolt-lifting plug.

~ QUIVEL. L~ OLIVE DRAB (MARKING IN YELLOW)—
RA PD 80813

Figure 136 — SHELL, H.E., Mk. IlIA1, Unfuzed, 155-mm Guns,
MIR17-17AT1-18MI

265. SHELL, H.E., MK. IIIAl, UNFUZED, 155-MM GUNS,
M1917-17A1-18MI (fig. 136). being of earlier design than projectiles
for 155-mm Guns M1 and MI1Al, is distinguished by two narrow
rotating bands. It is a modification of the earlier Mk. III Projectile,
the nose being adapted to the new type fuzes. This modification of
ogive and use of a standard contour fuze improve the ballistic char-
acteristics.

DATA
Length of projectile®.............. 26.88 in. Muzzle velocity, super-
Width of rotating bands charge ... 2,410%; 2,800 ft per sect?
(two each) .....ccoocecveneenee.. 0,590 Maximum range, supercharge:
Type of base......... . .8 deg —boat-tailed (35 deg 22 min)....ccuvieee 19,100 ydt
Radius of ogive ............rreroee. 10,75 cal. (35888 . iann 22,450 ydit

*—With evebolt-lifting plug. +—Ia MI1917-17A1-18MI Guns. +1—In M1 and M1A1l Guns.
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L'_—— GRAY (MARKING IN YELLOW) ——‘J
RA PD 80817

Figure 137 — SHELL, Smoke, Phosphorus, WP, M104, Unfuzed, 155-mm
Guns, M1917-17A1-18MI, M1, and MIA] (Early Type Grommet Shown)

266. SHELL, M104, GAS AND SMOKE, have the same contour
as the HE. M101 Shell described in paragraph 264. The M104 WP
Phosphorus Smoke Shell is shown in figure 137. The explosive charge
of the burster which is contained in a cardboard or thin aluminum
casing, is held in place in the casing by the fuze well cup. One end of
the burster casing is fastened to an adapter in the nose cavity. The
shell is adapted for the P.D. M51 Fuze and modifications. The various
types of gas and smoke shell using the M104 body and burster are:
SHELL, gas, persistent, H, M104, unfuzed, 155-mm guns, M1917-17Al-
18MI, M1, and MI1AL
SHELL, smoke, FS, H104, unfuzed, 155-mm guns, M1917-17A1-18M],
and MI1A1

SHELL, smoke, phosphorus, WP, M104, unfuzed, 155-mm guns, M1917-
17A1-18MI, M1, and MI1Al

DATA
Length of projectile*.............. 26.78 in. Muzzle velocity, supercharge:
Width of rotating band....... ... 2.00in. 2.410%: 2,800 feet per sectt
Type of base.............. Boat-tailed Maximum range, supercharge:
Degree of taper............... 8.5 deg (at 35 deg 15 min)........ 20,247 ydf
Radius of ogive......cesnennen 10.75 cal. (at 46 deg 45 min)........ 25,940 yd

*__With eyebolt-lifting plug. T—In M1017-17A1.18M1 Guss. ++—In M1 and MI1A1 Guna.

267. SHELL, MK. VIIAl, GAS AND SMOKE, are modifications
of the Mk. VII Shell described in paragraph 268, the adapter being
changed to take the P.D. M51 Fuze, or modifications. The Mk.
VIIA1 H Gas Shell is shown in figure 138. The various types of gas
and smoke shell using the Mk. VIIA1 Shell body are:
SHELL, gas, persistent, H, Mk, VIIAl, unfuzed, 155-mm guns, M1917-
17A1-18M1 .
SI—:ELII,. smoke, FS, Mk. VIIAl, unfuzed, 155-mm guns, M1917-17A1-
sM
SHELL, smoke, phesphorus, WP, Mk, VIIAl, unfured, 155-mm guns,
M1917-17A1-18M1
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Y, . i I i, TG

- -—— GRAY [MARKING IN GREEN|

RA PD BOH1&

Figure 138 — SHELL, Gas, Persistent, H, Mk. VIIA1, Unfuzed, 155-mm
Guns, M1917-17A1-18MI (Early Type Grommet Fastening Shown)

DATA
Length of projectile® ............ 26.82 in. Degree of taper ...........ccccivioieenn..B dCE
Width of rotating band Radius of ogive ................. 10.75 cal.
(two each) .....coccinrvivicanne. 0.59 00, Muzzle velocity,
Type of base .................... Boat-tailed supercharge ... 2,385 ft persec
Maximum range, supercharge (at 34 deg 15 min)....... 20,247 yd

*—With eyebolt-lifting plug.

268. SHELL, MK. VII, GAS AND SMOKE, are adapted for the
P.D. M46 Fuze. They have tapered or pipe threads, and do not
have a base cover. The adapter-booster is tightly screwed into place,
forming a gastight seal for the filler. The two types of gas and
smoke shell using the Mk. VII Shell bedy are:

SHELL, gas, persistent, H, Mk. VII, unfuzed, 155-mmm guns, Mi917-

17A1-18M1
SHELL., smoke, phosphorus, WP, Mk. VII, unfuzed, 155-mm guns, M1917-
17A1-18M1I
DATA

Leéngth of projectile* . ... 26.82 in. Radius of ogive ......cccceoene.. 10,75 cal.
Width of rotating band ......... 2.00in. Muzzle velocity,
Type of base ...................... Boat-tailed supercharge ....... 2,410 ft persec
Degree of taper ........cccococ.... 8 deg Maximum range ......... 17,900 yd

*wWith sysbolt-lifting plug.

269. SHELL, TARGET-PRACTICE, FOR SAND LOADING,
UNFUZED, 155-MM GUNS, M1917-17A1-18MI, M1, AND MIA1l,
consists of a M 101 Shell body, inert adapter-booster, and inert fuze.
Shell is shipped empty and sand-loaded to weight at point of use.

270. PROJECTILE, DUMMY, 95-LB., MK. 1, 155-MM GUNS,
is provided for training in the service of the 155-mm howitzer as well
as the gun. However, when used with the gun, the projectile is fitted
with a rotating band having a maximum diameter of 6.5 inches; when
used with the howitzer the band has a diameter of 6.1 inches. For
further details, see paragraph 258 and figure 133.
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- |  b——pEp—tBLACKY —————BLACK—

— BLACK—

RA PD BOBIE

Figure 139 — PROJECTILE, Dummy, 95-b., M7, 155-mm Gun or How.

271. PROJECTILE, DUMMY, 95-LB., M7, 155-MM GUN OR
HOW. (fig. 139), is intended for practice in loading and handling of
the 155-mm howitzer, as well as the gun. It is of the type having a
fully enclosed spring-cushioned plunger, which kicks the projectile
loose from the forcing cone of the gun on the rebound upon ramming.
It has a malleable iron cap, steel body, bronze front band, steel base,
and bronze rear band. The bronze front band simulates the bourre-
let of a service projectile. The bronze rear band simulates the ro-
tating band of a service projectile. The several parts are replaceable.
The projectile is 27.56 inches long. ;
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Section XX
AMMUNITION FOR 8-INCH GUNS

280. GENERAL.

a. The 8-inch Field Gun M1 is a long-barrelled weapon. 1t is
manually operated and uses separate-loading ammunition. The pro-
jectiles authorized for use in this weapon comprise a high-explosive
type fitted with a point-detonating fuze, and a dummy type used. for
training in service of the piece. Rounds for the B-inch Seacoast Guns,
M1888-88MI-88MBI, and Mk. VI-Mod. 3A2 (Navy) only, are not
discussed in this manual (TM 4-205, Coast Artillery Ammunition ).

b. Identification. The ammunition, including components, is
completely identified by means of the painting and marking on the
items themselves.

c. Fuzes. See chapter 3, section L
d. Propelling Charges. See chapter 3, section II,

e. Primers. See chapter 3, section IIL

281. COMPLETE ROUND TABLE.
a, Data concerning 8-inch complete rounds and components there-
for are given in table 26, chapter 5.

282. PACKING AND SHIPPING DATA.

a. Data concerning 8-inch rounds are given in ORD 11 SNL’s
P-1, P-2, and P-8.

283. SHELL. H.E., 240-LB., M103, W/FUZE, P.D., M51Al-
MOD. 3. W/BOOSTER, M20Al. OR M51A3-MOD. 3,
W/BOOSTER, M21A2, 8” GUNS, MK. VIIMOD. 3A2 (NAVY),
MK. IX-MOD. 2 (NAVY), AND M1 (fig. 143), is fitted with a false
ogive (windshield). The shell has two bourrelets of 7.990 inches
diameter; one (front bourrelet) is just to the rear of the windshield;
the other (rear bourrelet) is at the rear of the projectile body. The
rotating band, 3.3 inches wide, is located approximately 6 inches for-
ward of the base and within the rea: bourrelet. This shell contains a
filler of 21 pounds of TNT. A base cover is calked or welded to the
base of the shell. The FUZE, time, mechanical M67, and modifica-
tions, is authorized for use with this shell when fired from the 8-inch
Gun M1 and is assembled in place of the M51A1 Mod. 3, or M51A3-
Mod. 3 Fuze, at point of use.
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— o OLIVE DRAB (MARKING IN YELLOW!

OLIVE DRAB RA PO 80826

Figure 143 — SHELL, H.E., 240-1b., M103, w/FUZE, P.D., M51A1-Mod. 3,
w/BOOSTER, M20A1, or M51A3-Mod. 3, w/BOOSTER, M21A2, 8"
Guns, Mk. Vi-Mod. 3A2 (Navy), Mk. IX-Mod. 2 (Navy), and M1

DATA
Length of projectile .............. 40.95 in, OBIVE sierivricnmininns cerrensnss COMICal
Width of rotating band ........ 3.311in. Muzzle velocity
Type of base ................. Boat-tailed (supercharge) weee 2,850 ft per sec
Degree of taper ..........cccoovvvivemsns 6 deg Maximum range ............ 35,635yd

RA PD 80829
Figure 144 — PROJECTILE, Dummy, 240-lb., M13, 8" Gun

284. PROJECTILE, DUMMY, 240-LB., M13, 8” GUN, M1 (fg.
144 ) simulates the H.E. Shell, M 103 described in paragraph 283, and
is intended for training in service of the piece. It is 35.90 inches
long and is of the type having a fully enclosed spring-cushioned
plunger, which loosens the projectile in the forcing cone of the gun on
rebound resulting from ramming. It has a malleable iron cap, steel
body, bronze front band, steel base, and bronze rear band. The iron
cap is ogival in shape and is attached to the forward end of the bedy.
The bronze front band simulates the bourrelet of a service projectile.
The bronze rear band simulates the rotating band of the service pro-
jectile, The several parts are replaceable.
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Use: This is the armor piercing used with the 6-inch Coast Artillery.

Description: The MK II is a separate loaded, armor piercing munitions which is used by the Coast
Artillery against ship targets. A single rotating band is located near the base of the projectile.

Weight of Projectile as fired............ccccoceervrvvvuervenrnrcsnscerescvocsenns 140.55 pounds
Length of Projectile w/fuze ...........cccoevvvnniinvennrrinnccnsscsncsnnnnns 22.65 inches

Filler and Weight ..........cccocovinvnninnnnnnniniinnniniesscscssssenns 4.53 lbs, Explosive D
FUZES....cooeuirerronsesfornens o8I BB oovevunvanesBrnersecsaesonsronsoasons Base Detonating
Propelling charges............viininiinncnininnnense 32.51bs

S0 (o ey Mo e B o R e b R e B R Unknown

Reference: Complete Round Charts and Drawings, 1945

Source; ARCHIVES SEARCH REPORT - FINDINGS
Fort Learnard
Eider Point, AK
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Use: This is the high explosive round used with the 6-inch Coast Artillery.

Description: The MK 11 is a separate loaded, high explosive (or common) munitions which is used by the
Coast Artillery against ship targets. A single rotating band is located near the base of the projectile.

Weight of Projectile as fired.............ccecvuvvivrivinnnnececceciencrnnn, 119.96 pounds
Length of Projectile w/fuze ..............coeuveeerinnvnriccnsineccnncsnsconnen 25.6 inches
Filler and Weight ..........ccovinnniinniinnininicssnncsiesnescns 13.69 Ibs, TNT
| M7 7 hrormmosnrmoprrer o Ao e OO0 CeaO G000 PD

Propelling charges...........cccooeocriniricsieiciinccncenssssssosens 29.3 Ibs

ColOr .......ccniromerois® e sieercereiorirerassnvsrvasasusassassosseomssensrssasassomssans Unknown

Reference: Complete Round Charts and Drawings, 1945

Source: ARCHIVES SEARCH REPORT — FINDINGS
Fort Learnard
Eider Point, AK
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Section XXII

AMMUNITION FOR SUBCALIBER WEAPONS

294. GENERAL.

a. Subcaliber ammunition is intended for use in subcaliber guns
for training personnel in target practice. For small caliber weapons,
interior type subcaliber guns are provided which fire small-arms am-
munition, such as cal. .22 and cal. 30 cartridges. Cal. .30 and cal
.50 cartridges are also used in machine guns on exterior subcaliber
mounts on the 37-mm Antiaircraft Gun M1A2, and on medium cali-
ber antitank weapons. For the remaining medium and heavy weap-
ons, the 37-mm Subcaliber Guns M12, M13, M14, and M1916 and
modifications are used on appropriate subcaliber mounts. See table
2 for a list of weapons and their subcaliber weapons and ammunition.
This section deals primarily with ammunition for the 37-mm Sub-
caliber Guns M12, M13, M14, and M1916. Also described in this
section is the Field Artillery Trainer M3, which, although not sub-
caliber equipment, simulates field artillery firings.

b. Identification. The 37-mm subcaliber rounds are completely
identified by means of the painting and marking on the items them-
selves,

c. Fuzes. See chapter 3, section I.

d. Cartridge Cases. The standard 37-mm cartridge case for
ammunition used in 37-mm Subcaliber Gun M1916 is the Mk. 1A2,
The Mk. IA2B1 Case is a steel case alternate and is 0.02 pound
lighter than the Mk. IA2 Case, which is made of drawn brass.

e¢. Primers. See chapter 3, section III.

295. COMPLETE ROUND TABLE.

a. Data concerning the 37-mm subcaliber rounds are given in
table 28, chapter 5.

296. PACKING AND SHIPPING DATA.

a. Data concerning the 37-mm subcaliber rounds are given in
ORD 11 SNL R-1.
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SUBCALIBER MATERIEL AND AMMUNITION

TABLE 2

Wacopon and Mount

Subcoliber Weopon and Mount

Subealiber Ammunition

37-mm guns, M3, M3Al, on
CARRIAGE, gun, 37-mm,
'L PRI me A

CARRIAGE, gun, 37-mm,

RIFLE,
M2A1

MOUNT, subcaliber,
.22-.30, M6*

subcaliber, cal, ,22,

cal.

MIEBE . o it MOUNT, subealiber, cal.
.22-.30, M7*
CARRIAGE, motor,
37-mm gun, M6 ... MOUNT, subcaliber, cal.
.22-.30, M7AL*
57-mm gun M1, on
CARRIAGE, gun, 57-mm,
NELRY it i MOUNT, subcaliber, cal.
.22-.30. M14a*
37-mm gun, M6, in light, | RIFLE, subealiber, cal. .22,

medium, and heavy tanks

M5
MOUNT, subcaliber*

CARTRIDGE, ball,
cal. .22, long rifie

37-mm guns, M3, M3Al1, on
CARRIAGE, gun. 37-mm,
NS s

CARRIAGE, gun, 37-mm.
M4Al ... 0.

CARRIAGE, motor,
37-mm gun, M6 ...

57-mm gun, M1, on
CARRIAGE, 57-mm,
MI1A3 . iR

RIFLE, subcaliber, cal. .30,
MI903A2
MOUNT, subcaliber,
.22-30, M6

cal.

MOUNT, subecaliber,
22-30, M7*

cal.

MOUNT, subealiber, ecal.

-22-.30, M7A1%

MOUNT, subcaliber, cal.

.22-.30, M14*

37-mm auto. gun, M1A2, on

GUN, machine, cal. .30,

CARTRIDGE, ball,

cal. .30, M2

CARTRIDGE, ball,
cal. .30, M1

CARRIAGE, automatic, Browning, M1617A1
37-mm, M3 ... MOUNT, subcaliber, cal.
30, MS8F
76-mm gun, M1, M1Al, | GUN. machine, cal. .50,
MI1AZ, on Browning, M2, HE (flexi-
CARRIAGE, motor, ble) CARTRIDGE, ball,
76-mm gun, M18 MOUNT, subcaliber, cal. cal. .50, M2
.50, M10T

3-inch gun, M7, on
CARRIAGE, motor,
3-inch gun, M10. M10A1

3-inch gun, M5, on
CARRIAGE, gun 3-|nch
M1 .

MOUNT, subcaliber, cal
.50, M9+

MOUNT, subcaliber, cal.
.50, MI127
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Weaopen end Mount

Subcoliber Weopen and Mount

Subcoliber Ammunition

75-mm gun, M19217, on
CARRIAGE., gun, 75-mm,
MI9LI7AL ...civeer

GUN, subcaliber,
MI1916A1
MOUNT, subecaliber (in-

terior type)*

37-mm,

75-mm gun, M1897, on
CARRIAGE, gun, 75-mm,
MI1897MIAZ, M1B97A4

CARRIAGE, gun, 75-mm,
M2, M2ALl, M2A2,
BEIAL iy i

CARRIAGE, gun, 75-mm,
M1897MI, M1897A4 ...

75-mm gun, M1916, on
CARRIAGE, gun, 75-mm,
MI1916A1 ...coceiiimn

75-mm how., M1, MI1Al, on
CARRIAGE how., 75-mm
M1, M2A1, M3, MSAZ
MIEI et

105-mm how,, M2, M2A1, on
CARRIAGE, how., 105-
mm. M2, M2A1, M2A2,
and CARRIAGE, mo-

tor, 105-mm how., M7..

4.5-inch gun, M1, on

CARRIAGE, gun, 4.5-
mch, M1 .
155-mm how., MIl. on
155-

CARRIAGE, how.,

155-mm how., M1917-17A1-
18, on
CARRIAGE, how..

mm, MI1917A4 or
MI1918A3 .

155-

155-mm gun, M1917-17A1-
18M1, on
CARRIAGE, gun.

mm, M1917-17A1-
M1918-18A1, M2, M3...

155-

155-mm gun, M1, M1Al, on
CARRIAGE, gun, 155-
mm, M! . e

8-inch how., M1, on
CARRIAGE how., 8-inch,
M1 .

GUN, 37-mm, M1916

MOUNT, subcaliber,
mm, M27

MOUNT, subcaliber, 37-

mm, M7t

MOUNT, subcaliber,
mm, ME8f

37-

MOUNT, subcaliber,
mm, M9}

37-

MOUNT, subcaliber,
mm, M5}

37-

MOUNT, subcalibes,
mm, MI167

MOUNT, subcaliber,
mm, M13A1t

37-

MOUNT, subcaliber, 37-

mm, M13A1f

MOUNT, subcaliber, 37-

mm, Mat

MOUNT, subcaliber, 37-

mm, M17

MOUNT, subcaliber, 37-

mm, MI10T

MOUNT, subcaliber, 37-

mm, M10t

SHELL, hxed, prac-
tice, M92, w/
FUZE, P.D., M74,
37-mm sub-caliber
guns, M12, MI3,
M14, and M191677

SHELL, fixed, prac-
tice, M63-Mod. 1,
w/FUZE, base,
practice, M58, 37-
mm subcaliber
guns, M12, MI3,
M14, and M191611

SHELL, fixed, prac-
tice, Mk. IIAlL,
w/FUZE, base,
practice, M38, 37-
mm  subecaliber

gun, M191611 §
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FIXED AND SEMIFIXED ROUNDS AND SEPARATE-LOADING PROJECTILES

Weapon and Mount Subealiber Weapen and Mount Subcoliber Ammunition
75-mm how., M1, M1AL1, on
CARRIAGE, how. 75-
mm, M1A1 GUN, subcaliber, 37.mm, SHELL, fixed, prac-
75-mm how., M2 and M3, on Mi2* ticee MO912,
CARRIAGE, motor, 75- w/FUZE, P.D.,
mm how., M8 M74, 37-mm sub-
caliber guns, M12,
105-mm how., M2, M2A1, on Mi13, Mi4, and
CARRIAGE, how. !05-| GUN, subcaliber, 37-mm, M19161F
=
mm, M2A2 M SHELL, fixed, prac-
105-mm, how., M3, on tice, M63-Meod. 1
CARRIAGE, how., 105- W.’!E'UZE. balse:
mm, M3, M3A1 practice, M58, 37-
105-mm how., M4, on mm subcaliber
CARRIAGE, motor, 105- guns, MI12, M13,
mm how., T76, M7 M14,and M19167F
medium tanks, M4, M4A3
90-mm gun, M1, on .
CARRIAGE. gun, 90-mm, GUN., subcaliber, 37-mm,
M3 Milg=
SHELL, fixed, prac-
76-mm gun, MI1Al, MI1A2, tice, Mk. I1A1,
on GUN, subcaliber, 37-mm w/FUZE, base,
CARRIAGE, motor, 76- T34+ practice, M38, 37-
mm gun, M18 mm  subcaliber
3incl NS gun, M19167T §
-inch gun, , on 5 :
CARRIAGE, gun, 3-inch, | O5h:, subcaliber, 37-mm.
M1, M1A1, Mé

*—I[nterior mount. +-—Exterior mount. +7—Also assembled with “steel case”
§—This round is not to be fired over the heads of troops. and no perscnnel in the vicinity
of the gun are to be forward of a line perpendicular to the muazzle.

297. CARTRIDGE. BALL, CAL. .22, LONG RIFLE (fig. 149).
The muzzle velocity of the 40-grain lead bullet is 1,130 feet per sec-
ond and the maximum range is 1,350 yards.

298. CARTRIDGE, BALL, CAL. .30, M2 (fig. 149). Weight of the
complete cartridge is 396 grains, Muzzle velocity of the 150-grain
bullet is 2,760 feet per second and maximum range is 4,700 yards.

299. CARTRIDGE, BALL, CAL. .30, M1, is used in the same
weapon and for the same purpose as CARTRIDGE, ball, cal. .30, M2,
described in paragraph 298. The weight of the complete cartridge is
420 grains. Muzzle velocity of the 174-grain bullet is 2,647 feet per
second and the maximum range is 4,950 yards.

300. CARTRIDGE, BALL. CAL. .50, M2 (fig. 149), is for use with
the Browning Machine Gun, cal. .50, M2, HB (flexible ), on subcaliber
mounts on medium caliber antitank guns, Muzzle velocity of 698-
grain bullet is 2,935 feet per second in a 45-inch barrel, and maxi-
mum range is 7,600 yards,
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A — CARTRIDGE. BALL. CAL. .22. LONG RIFLE
B — CARTRIDGE. BALL CAL. .30, M2
C — CARTRIDGE. BALL CAL..50. M2

=

A B C
—
v —:\ & -
A I‘ N \] - = %
45 (€ P O= )
N F o : T~

RA PD 80834
Figure 149 — Cal. .22, cal. .30, and cal. .50 Subcaliber Ammunition
216



T™ 9-1901
300

FIXED AND SEMIFIXED ROUNDS AND SEPARATE-LOADING PROJECTILES

RA PD 80700

Figure 150 — SHELL, Fixed, Practice, Mk. IIAT, w/FUZE, Base, Practice,
M38, 37-mm Subcaliber Gun, M1916
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ARTILLERY AMMUNITION

301. SHELL, FIXED, PRACTICE, Mk 1IAl, W FUZE, BASE,
PRACTICE, M38, 37.MM § ICALIBER GUN, M1916 (fig. 150), is
limited standard for use onl: 0 M1916 Gun for subcaliber purposes.
A service cartridge case, primer and propelling charge are used in the
round. The explosive filler consists of graphite (15 percent) and black
powder and serves as a spotting charge. This round is not to be fired
over the heads of troops, and no personnel in the vicinity of the gun
are to be forward of a line perpendicular to the muzzle.

DATA
Weight of complete round ... 1.611b Width,of rotating band............ 0.74 in.
Length of complete round.. 6.92 in. Radius of ogive .............. 2.24 cal.
Length of fuzed projectile ... 4.60 mn. Muzzle velocity ... 1,276 ft per sec
Length of cartridgs case.... 3.64 . Maximum 1ange ............ 4,915 yd

302. SHELL, FIXED, PRACTICE, M63-MOD. 1, W/FUZE,
BASE. PRACTICE, M58, 37-MM SUBCALIBER GUNS, M12, M13,
M14. AND M1916. Except for the explosive charge which consists
of black powder and diameter of rotating band which is 1.491 inches,
the M63-Mod. 1 Projectile is the same as the M63 Projectile de-
scribed in paragraph 41.

DATA
Weight of complete round .. 2.011b Width of rotating band ...... 0.76 in,
Length of complete round ... 8.98 in. Radius of ogive ........... 8.97 cal
Length of fuzed projectile ... 6.15 in. Muzzle velocity ....... 1,100 ft per sec
Length of cartridge case.... 3.64 in. Maximum range ... 4,980 yd

303. SHELL, FIXED, PRACTICE, M92, W/FUZE, P. D., M74,
37.MM SUBCALIBER GUNS, M12, M13, M14, AND M1916 (fig.
151), uses a service cartridge case, primer, and propelling charge as
<ed in the round. The explosive charge consists of pressed black
powder. The cartridge case is of brass; rounds are also made with

steel cartridge cases.

DATA
Weight of complete round .. (5 1b Width of rotating band ...... 0.74 in.
Length of complete round ... 1 in. Radius of ogive .............. 2.24 cal.
Length of fuzed projectile . 4.175 in. Muzzle velocity ........ 1,276 ft per sec
Length of cartridge case ... 3.64 in. Maximum fange ......... o 5,165 yd

304. FIELD ARTILLERY TRAINER, M3, is a compressed air
unit comprising a miniature gun mounted on a miniature carriage.
Four units mounted on a firing platform make up a field artillery
trainer battery. The M3 Trainer is a modification of, and has re-
placed, the M2 and M2A1 Trainers, which use 2 cal. .22 short blank
cartridge as propellant. The projectile is a l-inch commercial steel
ball weighing approximately 1,024 grains. The ranc: is 90 yards.
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FIXED AND SEMIFIXED ROUNDS AND SEPARATE-LOADING PROJECTILES

RA PD 80BB3

Figure 151 — SHELL, Fixed, Practice, M?2, w/FUZE, P.D., M74,
37-mm Subcaliber Guns, M12, M13, M14, and M1916
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Classes ol Ammunition

are used in the interior of the container ro prevent sideward motion,
upper and lower guide rings are provided on the interior of the con-
tainer.

v. Medul cans. A sealed metal can (fig. 723 with metaf tear strips
is used to pack seperste-loading artillery primers. These cans are
packed, in turn, in 2 wooden box,

d. Walerpriof hags, Propelling charges may be packed in water-
proof bag in Aber containers (Ag 77).

Section V
BOMEBS

10, CENERAIT,

o. A bomb iz a stream-lined contamer of explusives or chemicals
intended for release from aircraft. It consists of a body containing
the charge end z device to explode or scatter the charge at the
target. Aircraft torpedoes, submarine mines planted by sireraft,
rockets, pyratechnics, and mertar bombs, although similar in nature,
are not classified as bombs,

i, For reasons of salety, the cornponents of a bomb are usually
stored and shipped separately, and must be assembled prior to use.
The components of bombs (fig. 82) differ (depending on (he par-
ticular type and model) but, in general, they consist of:

(1) The unfuzed bomb bady containing explosive, incendiary, or
chemical filler,

(2) The tuze, or fuzes,
{3) The fin assembly (assembled to smaller bambs as shipped).
(4) The arming wire assembly.

. Bombs are mstalled in airplanes by meany of suspension lugs.
Bombs of 100 pounds and more have the suspension lugs on the
sicke of the body, arranged for harmzontal suspension of the bomb,
Some smaller bombs have otie lug on the side and another on the
tail end, which permits the bomb to be installed either in a horizontal
or vertical bomb rack; others are strapped in clusters of several
bombs and suspended as s unit. Some AN bambs have three sus-
pension*lugs, two on one side of the bomb body and one on the
opposite side to provide for use in both Army and Navy aircraft.

d, The functioning of bombs depends primarily upon the action
of the fuze, which may be superquick, delay, or time. ‘The terms
“superquick” (instantanecus) and “delay” refer ta the action a1
the instant of fuze impact, whereas “time” refers 1o the time from
the release of the bomb to the instant of {function,
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¢. Bomb fuzes, after assembly into the bombs, are prevented
from arming or functioning during handling by means of an arming
wire which is normally remaved by the bamb’s relemse fram the
wirplane. When it is necessary 1o remové the arming wire to unfuze
a bomb, instructions attached to the fuze should be followed closely.
Pravision is made for releasing the bomb “safe” from the airplane
without removing the arming wire from the fuze when it is desired
thet the bomb should land without fupclioning,

[. A genersl description of the several types of bombs is included
in the following paragraphs,

110. IDENTIFICATION., Bombs are painted in accordance with
the basic color scheme outlined in chapter 1. section II and illus-
trated in figures 9 and 10. Bombs are marked to indicate type,
weight, model, Rller, lot number, and loading plant sand date loaded,
In addition, the AIC symbo! is stenciled on uncrated bombs,

111, CLASSIFTCATION, Because of the many uses for bombs
dropped from aircraft, there are many types and sizes of bombs,
ranging, in weight from 2 to 4,000 pounds, In common with other
types of ammunition, bombs are clagsified according to filler as
explosive, chemical, incendiary, pyrotechnic, and inert. Explosive
bombs are classified according to use ss general-purpose (GP)
{demolition). hght case (LC)., armor-piercing (AP), semi-armor-
piercing (SAP), fragmentation. and depth. Chemical bombs are
classified according to type of filler as gas or smoke. Inert bombs
are used for practice and drill,

112, EXPLOSIVE BOMBS,

4. These bombs are intended for the destruction or demolition
of materiel targets. ‘The destructive effect is produced by the viclence
of the detonation, “blast effect”; by projection of pieces of the case,
“fregmentation”; and by displacement of earth and buildings, “min-
ng”  An explostve train for bombs is illusteated in fgure 83,

h.  General-purpore, The general-purpose (GP) bomb (fig. 84)
meets the requirements of most Lombing missions. The various
maodels range in weight from 100 to 2,000 pounds and the quantity
of explosive in this type averages 55 percent by weight. General-
purpose. bombs may be uced for blast, fragmentation, ar mining
effect. They use both nose and tail fuzes, Nose fuzes produca
more efficient surface effect, and tail fuzes produce more efhaent
mining and penetration effect. Both fuzes are generally used, the
secondary fuze ss insurance against malfunctioning, The metal case
is strong enough to withstand impact with ordinary materials when
relessed from high altitude, but it may fail on impact with heavy
armor or heavily reinforced concrete structures.
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TAIL_EXPLOSIVE TRAIN

FIRIMNG PIN

PRIMER NETOMNATOR

ADAPTER BOOSTER

FXPLOSIVE CHARGE

EXFLOSIVE CHARGE
aUXiLLaRY BOOSTER

R .".-_--

BOOSTER 3

BOOSTLR LEAD
FRIMER DETONATOR

FIRING FIN

NOSE EXPLOSIVE TRAIN

RA PD 85165
Figure §3 — Bomb Explosive Trains
134



™ %-1900

Classes of Ammunition

Par. 112

LIGHT CASE BOME /d000-LB. AN-M5541]

DEPTH BOME (430.t8, MK, 29)

Figure 84 — Types of Bombs
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+, Light-vase. The lightcase (LC) bomb (Ag. B4) is similar in
appesrance to the general-purpose homb hut has a thinner. highter
case and vontaing a higher percentage of explosive filler by weight,
Since strepgth of case has been sacrificed, this hamb caonot be used
for penetration atd must be fuzed to explode before the case breaks
up on impact. Approximately 75 percent of the tota) weight is
high-explosive fller.

d.  Armor-piereing  The armor-piercmg (AP) bomb (fig. 85)
is used to pierce deck armor of battleships, heavy concrete structures.
and sumifar highly resistant targets. The nose of the AP bomb is
solid and sometimes is fited with an armor-piercing cap (APC)
(fig- 85). These bombs are efective against heavy deck armor when
dropped from sufficient sltitude to attam their rated velocity, They
contain ¢ relatively small percentage (8 to 18 percent) of explosive
filler and use tail fuzes of the delay type.

e. Semi-armor-picreing. The semi-atmor-piercing (8AP) bomb
(fg B5} is conventional 'n outline, resembling the cylindrical GP
Pomb, However, the SAP bomlb hag a heavy case of steel which
15 drawn into s {hickened nose and containg approximately 30 percent
by weight of explosive filler, It may be used ggainst concrete pill
boxes or other targeis ol moderately high resistance,

{. Depth, The depth bomb (fig. 84) is a special lightcase bomb
for use apgainst submarines and surface craft. It averages 70 percent
by weight of explosive. When detonated by a hydrostatic fuze, the
effect of this bamb daes not depend upon hicting the target directly
but upon the shock of detonation of the explosive being trensmitted
through the water, The hydrostatic fuze functions et a predetermined
cdepth rather than on impact, I it is desired to use these bombs
for demolition effect unly, they may be equipped with nase fuzes
which function on impact. Fuzes may be of the nose or tail type
or installed in & cavity running transvetrsely through the bomb body.

g Fragmentation hombs,

(1) Fragmentgtion bombe arc for use against personnel and
light materiel targets. The cffect is produced primarily by the
fragments of the bomb body projected at high velocity. The blast
at the point of impact will cause additionul damaye to nearhy objects.
Some fragmentation bombe have stabilizing fins, others, fur low-
altitude bombing, have paruchutes for retarding rate of fall (fig. 86).
The design of the hbomb body iy such es to produce the greatest
number of effective fragments. The Body walls are of uniform
thickness und may be made up of coiled helix springs. Any frag-
ment having 60 foot-pounds of energy will disable personnel. Most
types of fragmentation bombe are finted with a nose fuze only. The
weight of the high explosive in these bombs is about 15 percent
by weight. Since the fragments are projected at approximately
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PRACTICE BOME (100-L8, M3IBA2)

RA FO 59360

Figure 85 — Types of Bombs {Continved)
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SI REPORT Appendix C
NAVAL DEFENSIVE SEA AREA, UNALASKA ISLAND, AK Page C-1
Height | Length | Width | Shadow
Object ID WAA Target ID Latitude Longitude (feet) (feet) (feet) (feet) Initial Classification
1 WAA_SSS_400kHz_CaptainsBayArmyPier_2 53.8522217 | -166.5729890 2.250( 2.850 1.660 3.080|Box
2 WAA_SSS_400kHz_CaptainsBayArmyPier_4 53.8520279 | -166.5731946 1.890( 3.060 1.880 3.060|Box
3 WAA_SSS_400kHz_CaptainsBayArmyPier_5 53.8515940 | -166.5740031 1.210| 1.910 1.420 1.890|Unknown
4 WAA_SSS_400kHz_CaptainsBayArmyPier_8 53.8507305 | -166.5753411 0.890| 2.440 0.930 1.870(Cylinder
5 WAA SSS 400kHz_CaptainsBayArmyPier_6 53.8512360 | -166.5751380 1.430( 4.770 1.960 2.510|Box
6 WAA_SSS_400kHz_CaptainsBayArmyPier_7 53.8507610 | -166.5751294 1.830f 5.860 3.410 11.140
7 WAA_SSS_400kHz_CaptainsBayArmyPier_3 53.8520833 | -166.5739564 0.940| 3.550 1.790 3.290|Box
8 WAA_SSS_400kHz_CaptainsBayArmyPier_1 53.8523750 | -166.5731764 1.370( 2.030 1.760 2.520|Box
9 WAA_SSS_400kHz_CaptainsBayArmyPier_9 53.8494089 | -166.5762820 1.950( 3.960 1.310 6.030|Unknown
10 WAA_SSS_400kHz_CaptainsBayArmyPier_0054 53.8493317 | -166.5770300 0.740( 5.700 2.290 1.980|debris
11 WAA_SSS_400kHz_CaptainsBayArmyPier_0052 53.8495229 | -166.5772164 0.860( 6.040 4.530 1.570(debris
12 WAA_SSS 400kHz_CaptainsBayArmyPier_0053 53.8493447 | -166.5768146 0.000| 8.540 3.150 0.000|debris
13 WAA_SSS_400kHz_CaptainsBayArmyPier_0045 53.8505418 | -166.5771070 1.620( 7.330 3.290 3.520|debris
14 WAA_SSS_400kHz_CaptainsBayArmyPier_0050 53.8501215 | -166.5757453 1.320f 9.700 3.320 4.500|debris
15 WAA_SSS_400kHz_CaptainsBayArmyPier_0051 53.8500955 | -166.5756275 1.580( 6.510 2.440 6.160|debris
16 WAA_SSS_400kHz_CaptainsBayArmyPier_0041 53.8509512 | -166.5759117 0.850| 53.670 3.920 1.640|piling
17 WAA_SSS_400kHz_CaptainsBayArmyPier_0044 53.8505585 | -166.5753460 1.640( 46.480 2.830 4.920(piling
18 WAA_SSS_400kHz_CaptainsBayArmyPier_0026 53.8517670 | -166.5737989 5.330( 12.220 4.520 7.770|debris cluster
19 WAA_SSS_400kHz_CaptainsBayArmyPier_0008 53.8526360 | -166.5746176 1.220( 19.530 3.760 2.220|Debris
20 WAA_SSS_400kHz_CaptainsBayArmyPier_0010 53.8524091 | -166.5744418 4.350( 11.580 6.700 5.690|debris
21 WAA_SSS_400kHz_CaptainsBayArmyPier_0011 53.8523581 | -166.5743988 2.290( 25.320 1.800 2.730|piling
22 WAA_SSS_400kHz_CaptainsBayArmyPier_0014 53.8521089 | -166.5750456 1.660( 9.930 8.700 2.550|Fish Trap
23 WAA_SSS_400kHz_CaptainsBayArmyPier_0021 53.8518963 | -166.5749289 9.460( 37.080| 14.480 11.520{Unknown
24 WAA_SSS_400kHz_CaptainsBayArmyPier_0019 53.8519484 | -166.5748538 5.100( 9.480 7.880 5.870|Unknown
25 WAA_SSS 400kHz_CaptainsBayArmyPier_0017 53.8520032 | -166.5748216 8.140| 12.230 7.160 9.920|Fish Trap
26 WAA_SSS_400kHz_CaptainsBayArmyPier_0016 53.8520120 | -166.5756011 2.760| 13.060( 10.760 6.910|Fish Trap
27 WAA_SSS_400kHz_CaptainsBayArmyPier_0025 53.8517740 | -166.5753941 0.690| 8.200 1.050 1.020|debris
28 WAA_SSS_400kHz_CaptainsBayArmyPier_0033 53.8513961 | -166.5748256 1.160( 11.200 1.610 2.040|Piling
29 WAA_SSS_400kHz_CaptainsBayArmyPier_0031 53.8514966 | -166.5747526 1.160( 35.550 1.300 1.790|piling
30 WAA_SSS_400kHz_CaptainsBayArmyPier_0037 53.8511941 | -166.5753015 2.640( 8.540 6.020 4.260(Fish Trap
31 WAA_SSS_400kHz_CaptainsBayArmyPier_0039 53.8510770 | -166.5750579 1.130( 69.240| 12.580 2.760|debris cluster
32 WAA_SSS_400kHz_CaptainsBayArmyPier_0042 53.8508960 | -166.5756832 1.010( 61.730| 12.100 1.760]Piling
33 WAA_SSS_400kHz_CaptainsBayArmyPier_0043 53.8506348 | -166.5757209 0.930| 16.680 1.600 2.280|piling
34 WAA_SSS_400kHz_CaptainsBayArmyPier_0036 53.8512235 | -166.5770356 1.710( 4.090 2.040 4.550|debris
35 WAA_SSS_400kHz_CaptainsBayArmyPier_0049 53.8501348 | -166.5770343 0.940| 5.560 3.180 1.510|debris
36 WAA_SSS_400kHz_CaptainsBayArmyPier_0048 53.8502501 | -166.5790043 1.680( 20.550| 13.070 3.230|debris cluster
37 WAA SSS 400kHz_CaptainsBayArmyPier_0047 53.8504393 | -166.5772729 3.140| 5.720 5.590 4.940|Fish Trap
38 WAA _SSS 400kHz_CaptainsBayArmyPier_0027 53.8517294 | -166.5747953 1.030| 14.710 7.860 1.750|debris cluster
39 WAA_SSS_400kHz_CaptainsBayArmyPier_0007 53.8528067 | -166.5754366 0.000| 23.290( 11.530 0.000{Unknown
40 WAA_SSS_400kHz_CaptainsBayArmyPier_0013 53.8521794 | -166.5744456 2.200( 9.420 2.930 3.550|debris
41 WAA_SSS_400kHz_CaptainsBayArmyPier_0015 53.8520661 | -166.5769811 2.590( 5.690 4.870 5.940|debris
42 WAA_SSS_400kHz_CaptainsBayArmyPier_0034 53.8513736 | -166.5782521 1.340( 4.360 4.770 3.270|debris
43 WAA_SSS_400kHz_CaptainsBayArmyPier_0038 53.8511586 | -166.5781052 1.280( 46.790 1.370 2.190|piling
44 WAA_SSS_400kHz_CaptainsBayArmyPier_0018 53.8519900 | -166.5779855 1.460| 7.210 2.330 2.320|debris
45 WAA_SSS_400kHz_CaptainsBayArmyPier_0035 53.8513616 | -166.5786229 2.910( 9.190 6.690 3.580|debris
46 WAA_SSS 400kHz_CaptainsBayArmyPier_0028 53.8516952 | -166.5793043 1.840( 20.980 4.150 6.330|debris cluster
47 WAA_SSS_400kHz_CaptainsBayArmyPier_0046 53.8505201 | -166.5754317 1.930( 46.370 2.300 2.740|piling
48 WAA_SSS_400kHz_CaptainsBayArmyPier_0032 53.8514066 | -166.5745598 1.290( 33.400 4.450 2.100|piling
49 WAA_SSS_400kHz_CaptainsBayArmyPier_0030 53.8515679 | -166.5746357 1.210( 25.400 3.300 3.400|piling
50 WAA_SSS_400kHz_CaptainsBayArmyPier_0029 53.8516762 | -166.5744459 2.960( 9.610 9.130 8.430|Fish Trap
51 WAA_SSS_400kHz_CaptainsBayArmyPier_0022 53.8518337 | -166.5744553 0.920( 48.320 3.330 3.580|piling
52 WAA_SSS_400kHz_CaptainsBayArmyPier_0024 53.8517902 | -166.5742457 0.830| 25.730 2.750 2.290|piling
53 WAA_SSS_400kHz_CaptainsBayArmyPier_0023 53.8518242 | -166.5740267 1.600( 9.710 4.530 3.550|debris
54 WAA_SSS_400kHz_CaptainsBayArmyPier_0020 53.8519179 | -166.5738073 0.950| 16.730 1.620 1.770]piling
55 WAA_SSS_400kHz_CaptainsBayArmyPier_0012 53.8522543 | -166.5736098 0.450| 30.810 1.130 1.260|piling
56 WAA_SSS_400kHz_CaptainsBayArmyPier_0009 53.8525860 | -166.5731907 0.850( 34.180 1.780 2.010|piling
57 WAA_SSS_400kHz_CaptainsBayArmyPier_0006 53.8528510 | -166.5730782 4.180| 7.010 6.600 11.670(Fish Trap
58 WAA_SSS 400kHz_CaptainsBayArmyPier_0003 53.8543281 | -166.5703160 2.730] 15.780 4.330 4.710|Debris
59 WAA_SSS_400kHz_CaptainsBayArmyPier_0001 53.8546344 | -166.5701464 1.840( 11.410 3.220 3.720|debris
60 WAA_SSS_400kHz_CaptainsBayArmyPier_0004 53.8541409 | -166.5703388 2.670( 14.580 9.480 8.360(debris
61 WAA_SSS_400kHz_CaptainsBayArmyPier_0055 53.8491263 | -166.5762747 3.820| 5.470 4.960 6.220|debris
62 WAA_SSS_400kHz_CaptainsBayArmyPier_0056 53.8490099 | -166.5764601 2.760( 5.340 5.800 3.990|Fish Trap
63 WAA_SSS_400kHz_CaptainsBayArmyPier_0005 53.8541237 | -166.5689776 1.590| 5.720 5.090 3.790|debris
64 WAA_SSS_400kHz_CaptainsBayArmyPier_0002 53.8543938 | -166.5667283 1.050( 17.650 2.050 1.920(Piling
65 WAA_SSS 400kHz_CaptainsBayArmyPier_0040 53.8510180 | -166.5752181 5.270| 24.910f 11.980 7.690|debris cluster
66 WAA_SSS_400kHz_Chernofski-r0023 53.3975685 | -167.5066863 3.610| 6.520 4.830 5.100|Unknown
67 WAA_SSS_400kHz_Chernofski-r0022 53.3975871 | -167.5068295 4.590| 23.860 4.690 7.250|Unknown
68 WAA_SSS_400kHz_Chernofski-r0019 53.3990614 | -167.5078913 1.450( 10.690 4.170 3.380|Unknown
69 WAA_SSS_400kHz_Chernofski-r0018 53.3991582 | -167.5080071 2.880( 8.330 2.150 5.730|Cluster of targets
70 WAA_SSS_400kHz_Chernofski-r0017 53.3991682 | -167.5081061 2.500| 24.060 3.500 3.910|Unknown
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71 WAA_SSS_400kHz_Chernofski-r0014 53.4024151 | -167.5104189 0.890| 5.820 1.790 3.330{Unknown
72 WAA_SSS_400kHz_Chernofski-r0013 53.4025893 | -167.5123488 1.020( 4.110 3.160 7.300{Unknown
73 WAA_SSS_400kHz_Chernofski-r0002 53.4036583 | -167.5137248 0.910| 20.580 1.600 1.400(Piling
74 WAA_SSS_400kHz_Chernofski-r0004 53.4031762 | -167.5116145 2.730( 11.120 2.430 8.500|Unknown
75 WAA_SSS_400kHz_Chernofski-r0016 53.3991759 | -167.5079578 2.110( 4.760 3.920 2.870{Unknown
76 WAA_SSS_400kHz_Chernofski-r0029 53.3961601 | -167.5028940 2.280( 3.880 1.920 9.550|Unknown
77 WAA_SSS_400kHz_Chernofski-r0028 53.3967095 | -167.5039202 2.580( 2.870 4,510 11.270|Unknown
78 WAA_SSS_400kHz_Chernofski-r0039 53.3902763 | -167.4918863 1.170f 2.730 1.690 2.880|Unknown
79 WAA_SSS_400kHz_Chernofski-r0038 53.3905833 | -167.4919627 1.310{ 1.750 2.310 5.520{Unknown
80 WAA_SSS_400kHz_Chernofski-r0032 53.3947957 | -167.5016061 1.630( 3.840 1.870 3.170{Unknown
81 WAA_SSS_400kHz_Chernofski-r0031 53.3951962 | -167.5014643 1.250( 56.250 1.330 2.920(Piling
82 WAA_SSS_400kHz_Chernofski-r0027 53.3969944 -167.5065812 4.540| 8.490 7.650 18.620|Fish Trap
83 WAA_SSS_400kHz_Chernofski-r0033 53.3947347 | -167.5009954 1.660( 3.510 2.450 4.660|Unknown
84 WAA_SSS_400kHz_Chernofski-r0037 53.3912674 | -167.4920337 0.750| 9.920 3.730 3.190|Crate
85 WAA_SSS_400kHz_Chernofski-r0035 53.3918585 | -167.4937843 0.770| 2.350 1.100 3.310{Unknown
86 WAA_SSS_400kHz_Chernofski-r0036 53.3917950 | -167.4940138 1.610( 2.600 1.740 3.580|Unknown
87 WAA_SSS_400kHz_Chernofski-r0034 53.3923622 | -167.4960761 0.790| 7.680 1.930 3.590|{Unknown
88 WAA_SSS_400kHz_Chernofski-r0030 53.3961111 | -167.5007199 1.400( 4.370 2.440 10.830|Unknown
89 WAA SSS 400kHz_Chernofski-r0025 53.3972154 -167.5042245 5.400] 30.500 5.670 26.120(Unknown
90 WAA_SSS_400kHz_Chernofski-r0026 53.3970943 | -167.5042354 3.450( 8.300 7.060 22.600(Possible Anchor
91 WAA_SSS_400kHz_Chernofski-r0024 53.3973833 | -167.5044599 1.120( 6.360 4.290 2.180(|Possible Anchor
92 WAA_SSS_400kHz_Chernofski-r0021 53.3980797 | -167.5066834 1.020( 4.670 1.710 4.210|Unknown
93 WAA_SSS_400kHz_Chernofski-r0015 53.4014570 | -167.5084831 1.070| 3.480 3.290 5.200{Unknown
94 WAA_SSS_400kHz_Chernofski-r0010 53.4027704 | -167.5096599 0.530| 13.400 1.980 6.430{Unknown
95 WAA_SSS_400kHz_Chernofski-r0012 53.4026781 | -167.5097906 0.540| 14.940 1.580 4.940|Unknown
96 WAA_SSS_400kHz_Chernofski-r0011 53.4027608 | -167.5101275 0.610( 10.600 1.820 4.000{Unknown
97 WAA_SSS_400kHz_Chernofski-r0008 53.4028658 | -167.5101388 0.720| 10.360 1.350 6.510{Unknown
98 WAA_SSS_400kHz_Chernofski-r0009 53.4028549 | -167.5103474 0.740| 13.670 1.530 4.770|Unknown
99 WAA_SSS_400kHz_Chernofski-r0006 53.4030238 | -167.5112554 2.350( 2.520 1.540 37.100(Unknown
100 WAA_SSS_400kHz_Chernofski-r0003 53.4033765 | -167.5121411 0.320| 4.700 0.580 1.040(Unknown
101 WAA_SSS_400kHz_Chernofski-r0001 53.4037856 | -167.5146333 1.240( 2.590 2.760 4.190|Unknown
102 WAA_SSS_400kHz_Chernofski-r0005 53.4030687 | -167.5136590 2.450( 4.200 1.900 5.650{Unknown
103 WAA_SSS_400kHz_Chernofski-r0007 53.4029700 | -167.5133587 1.870( 11.790 3.050 8.880|Unknown
104 WAA_SSS_400kHz_Chernofski-r00205 53.3981641 | -167.5059839 1.250( 4.160 1.250 7.350|Crate
105 WAA_SSS_400kHz_Chernofski-r0040 53.3869395 | -167.4996132 0.770| 3.930 0.870 4.400|Unknown
106 WAA_SSS_400kHz_Chernofski-r0042 53.3860117 | -167.4982235 0.810| 9.140 2.090 1.300(Unknown
107 WAA_SSS_400kHz_Chernofski-r0041 53.3860822 | -167.4970135 1.330{ 5.610 1.830 1.640(Unknown
108 WAA_SSS_400kHz_Chernofski-r29 53.4010585 | -167.5104843 9.350| 16.640 8.050 14.840
109 WAA_SSS_400kHz_Chernofski-0130 53.3986434 | -167.5073513 1.700{ 6.950 5.260 5.300{Unknown
110 WAA_SSS_400kHz_Chernofski-0156 53.4008575 | -167.5095998 1.130( 4.670 2.300 4.550|Unknown
111 WAA_SSS_400kHz_Chernofski-0162 53.4013345 | -167.5099658 0.380| 23.300 3.110 2.140(piling
112 WAA_SSS_400kHz_Chernofski-0160 53.4012505 | -167.5103813 0.730| 63.090 4.090 7.480(piling
113 WAA_SSS_400kHz_Chernofski-0165 53.4018056 | -167.5085706 1.080( 13.150 5.990 11.730|Unknown
114 WAA_SSS_400kHz_Chernofski-0167 53.4018780 | -167.5102891 1.120( 7.460 3.310 5.550{Unknown
115 WAA_SSS_400kHz_Chernofski-0168 53.4018988 | -167.5104583 0.330| 6.160 3.500 2.100{Unknown
116 WAA_SSS_400kHz_Chernofski-0164 53.4018045 | -167.5109820 0.320( 9.310 3.740 3.910{Unknown
117 WAA_SSS_400kHz_Chernofski-0169 53.4021310 | -167.5107213 0.290| 18.690 2.050 2.740{Unknown
118 WAA_SSS_400kHz_Chernofski-0040 53.3911629 | -167.4932086 0.510| 4.430 2.320 2.160|{Unknown
119 WAA_SSS_400kHz_Chernofski-0050 53.3920913 | -167.5005918 0.000| 6.490 7.070 0.000|Unknown
120 WAA_SSS_400kHz_Chernofski-0074 53.3956849 | -167.5024155 0.840| 26.490 2.190 4.860|piling
121 WAA_SSS_400kHz_Chernofski-0075 53.3957422 | -167.5025303 0.460| 16.870 2.460 2.450(piling
122 WAA_SSS_400kHz_Chernofski-0076 53.3957600 | -167.5023857 0.000| 32.850 2.480 0.000|piling
123 WAA_SSS_400kHz_Chernofski-0084 53.3963007 | -167.5043942 0.600| 25.800 3.100 4.380|piling
124 WAA_SSS_400kHz_Chernofski-0045 53.3914202 | -167.4943607 0.640| 7.090 1.510 1.680(Unknown
125 WAA_SSS_400kHz_Chernofski-0035 53.3907619 | -167.4944908 0.360| 7.480 5.670 1.950(Unknown
126 WAA_SSS_400kHz_Chernofski-0200 53.4038576 | -167.5141393 4.060| 8.010 5.200 10.810|Fish Trap
127 WAA_SSS_400kHz_Chernofski-0136 53.3987180 | -167.5074885 2.540( 7.200 3.360 2.750{Unknown
128 WAA_SSS_400kHz_Chernofski-0127 53.3986293 | -167.5069431 2.840( 6.790 1.880 9.800|Unknown
129 WAA_SSS_400kHz_Chernofski-0126 53.3986186 | -167.5062974 3.060( 5.720 2.560 14.220{Unknown
130 WAA_SSS_400kHz_Chernofski-0090 53.3967587 | -167.5042409 0.420| 7.140 3.120 2.230{Unknown
131 WAA_SSS_400kHz_Chernofski-0093 53.3968403 | -167.5042121 0.650| 12.360 1.870 2.730
132 WAA_SSS_400kHz_Chernofski-0087 53.3966292 | -167.5044744 0.760| 9.550 6.240 6.220{Unknown
133 WAA_SSS_400kHz_Chernofski-0092 53.3968089 | -167.5041282 0.820| 12.080 2.490 3.570(piling
134 WAA_SSS_400kHz_Chernofski-0072 53.3950979 | -167.5018030 3.180| 6.280 3.720 9.600|Unknown
135 WAA_SSS_400kHz_Chernofski-0066 53.3946421 | -167.5022375 1.590| 7.030 5.260 6.430|Unknown
136 WAA_SSS_400kHz_Chernofski-0061 53.3937423 | -167.5022822 1.310| 7.470 4.120 3.720|Unknown
137 WAA_SSS_400kHz_Chernofski-0046 53.3915292 | -167.4957973 0.480| 6.040 3.250 2.150{Unknown
138 WAA_SSS_400kHz_Chernofski-0041 53.3912417 | -167.4957212 0.000| 9.190 2.160 0.000|Unknown
139 WAA_SSS_400kHz_Chernofski-0034 53.3906989 | -167.4939617 0.300| 12.030 4.340 2.760{Unknown
140 WAA_SSS_400kHz_Chernofski-0037 53.3908351 | -167.4941730 0.360| 10.170 4.830 2.790{Unknown
141 WAA_SSS_400kHz_Chernofski-0032 53.3905196 | -167.4904992 0.150| 4.050 3.050 2.420{Unknown
142 WAA_SSS_400kHz_Chernofski-0051 53.3923288 | -167.4944002 0.670| 3.590 4.360 7.170




SI REPORT Appendix C
NAVAL DEFENSIVE SEA AREA, UNALASKA ISLAND, AK Page C-3

143 WAA_SSS_400kHz_Chernofski-0057 53.3928628 | -167.4966424 0.750| 7.740 4.700 11.880|Unknown
144 WAA_SSS_400kHz_Chernofski-0056 53.3928275 | -167.4964228 0.450| 12.150 4.570 8.010|Unknown
145 WAA_SSS_400kHz_Chernofski-0064 53.3945535 | -167.5019169 0.280| 3.660 2.660 1.480(Unknown
146 WAA_SSS_400kHz_Chernofski-0071 53.3949729 | -167.5013948 0.520| 8.020 2.450 2.650{Unknown
147 WAA_SSS_400kHz_Chernofski-0091 53.3968005 | -167.5008129 0.520| 10.860 2.440 6.560|Unknown
148 WAA_SSS_400kHz_Chernofski-0083 53.3961824 | -167.5023161 0.220( 31.960 1.620 2.710|piling
149 WAA_SSS_400kHz_Chernofski-0086 53.3965484 | -167.5034821 0.350| 23.440 2.060 3.670|piling
150 WAA_SSS_400kHz_Chernofski-0099 53.3972234 | -167.5025581 0.350| 4.830 1.980 1.400(Unknown
151 WAA_SSS_400kHz_Chernofski-0107 53.3978385 | -167.5063604 0.580| 37.510 4.500 3.070(piling
152 WAA_SSS_400kHz_Chernofski-0139 53.3987923 | -167.5060361 1.610( 21.530 3.750 9.670|Unknown
153 WAA_SSS_400kHz_Chernofski-0134 53.3987053 | -167.5081306 0.420| 5.600 2.680 3.030{Unknown
154 WAA_SSS_400kHz_Chernofski-0175 53.4026655 | -167.5093330 0.300| 16.270 1.860 3.900(piling
155 WAA_SSS_400kHz_Chernofski-0171 53.4024188 | -167.5108394 0.400| 8.290 3.820 3.500{Unknown
156 WAA_SSS_400kHz_Chernofski-0190 53.4030459 | -167.5132598 1.400( 6.330 3.120 22.400({Unknown
157 WAA_SSS_400kHz_Chernofski-0202 53.4038804 | -167.5139348 0.510| 6.840 1.660 1.740(piling
158 WAA_SSS_400kHz_Chernofski-0203 53.4039070 | -167.5150925 1.770f 2.910 3.120 11.120|Unknown
159 WAA_SSS_400kHz_Chernofski-0201 53.4038679 | -167.5145593 2.090( 7.120 4.130 8.390|Fish Trap
160 WAA_SSS_400kHz_Chernofski-0204 53.4039070 | -167.5143151 1.440( 31.140| 35.880 5.660|debris cluster
161 WAA _SSS 400kHz_Chernofski-0205 53.4039111 -167.5145803 1.290( 56.320 1.800 5.870(piling
162 WAA_SSS_400kHz_Chernofski-0206 53.4039465 | -167.5144618 0.500( 37.760 1.930 2.310|piling
163 WAA_SSS_400kHz_Chernofski-0209 53.4039963 | -167.5145149 0.470| 27.760 1.790 2.520|debris cluster
164 WAA_SSS_400kHz_Chernofski-0207 53.4039576 | -167.5143903 0.680| 13.630 7.340 3.150|debris cluster
165 WAA_SSS_400kHz_Chernofski-0208 53.4039585 | -167.5149931 0.450| 39.670 1.730 2.730(Piling
166 WAA_SSS_400kHz_Chernofski-0210 53.4040134 | -167.5148820 1.310| 37.040 1.640 8.390|piling
167 WAA_SSS_400kHz_Chernofski-0192 53.4031547 | -167.5134434 0.510| 7.520 2.180 2.380|Unknown
168 WAA_SSS_400kHz_Chernofski-0009 53.3862993 | -167.4987446 0.860| 6.610 6.360 1.510(Fish Trap
169 WAA_SSS_400kHz_Chernofski-0028 53.3901830 | -167.5054381 14.110| 76.880| 23.400 34.340(wreck
170 WAA_SSS_400kHz_Chernofski-0029 53.3902056 | -167.5056386 14.060| 39.450| 24.310 37.970(Unknown
171 WAA_SSS_400kHz_Chernofski-0021 53.3884171 | -167.5054760 3.580| 14.170 8.950 10.810|Unknown
172 WAA_SSS_400kHz_Chernofski-0022 53.3884255 | -167.5054964 4.300| 12.150 5.250 12.750|Unknown
173 WAA_SSS_400kHz_Chernofski-0158 53.4010589 | -167.5104712 8.500| 15.070 9.110 13.280|Unknown
174 WAA_SSS_400kHz_Chernofski-0161 53.4012742 -167.5098885 1.150( 9.390 1.230 2.730(Unknown
175 WAA_SSS_400kHz_Chernofski-0097 53.3971274 | -167.5041910 6.940| 6.320 5.600 9.310|Unknown
176 WAA_SSS_400kHz_Chernofski-0103 53.3975202 | -167.5067956 3.700| 24.670 6.710 5.310{Unknown
177 WAA_SSS_400kHz_Chernofski-0102 53.3974832 | -167.5065946 4.530| 4.530 4.200 7.700|Unknown
178 WAA_SSS_400kHz_Chernofski-0067 53.3947135 | -167.5023164 3.100| 10.960 6.500 7.970{Unknown
179 WAA_SSS_400kHz_Chernofski-0070 53.3948283 | -167.5016394 3.770| 20.780 4.180 4.170|Unknown
180 WAA_SSS_400kHz_Chernofski-0159 53.4011735 | -167.5102880 1.120| 35.450 6.910 4.690|piling
181 WAA_SSS_400kHz_Chernofski-0172 53.4025033 | -167.5125540 0.970| 6.750 2.690 3.700{Unknown
182 WAA_SSS_400kHz_Chernofski-0039 53.3910780 | -167.4975378 3.200| 11.290 8.640 4.730|Unknown
183 WAA_SSS_400kHz_Chernofski-0027 53.3900405 | -167.4942261 0.000| 9.920 9.400 0.000|Unknown
184 WAA_SSS_400kHz_Chernofski-0053 53.3927665 | -167.4965985 1.870( 4.900 4.050 14.200|Unknown
185 WAA_SSS_400kHz_Chernofski-0044 53.3914059 | -167.5093391 1.370| 4.780 3.110 5.070{Unknown
186 WAA_SSS_400kHz_Chernofski-0047 53.3917181 | -167.5097889 0.000| 5.260 5.080 0.000|Unknown
187 WAA_SSS_400kHz_Chernofski-0011 53.3871146 -167.4937093 0.310 6.950 1.110 1.110(piling
188 WAA_SSS_400kHz_Chernofski-0015 53.3878758 | -167.4921494 0.590| 7.880 0.980 1.850({Unknown
189 WAA_SSS_400kHz_Chernofski-0013 53.3876765 | -167.4924617 0.470| 10.930 0.930 1.550(Piling
190 WAA_SSS_400kHz_Chernofski-0012 53.3873237 | -167.4950450 0.710| 13.020 1.650 2.920(piling
191 WAA_SSS_400kHz_Chernofski-0008 53.3862763 | -167.4985647 0.000| 7.260 2.900 0.000|Unknown
192 WAA_SSS_400kHz_Chernofski-0003 53.3850962 | -167.4996436 0.420| 5.460 3.080 6.500{Unknown
193 WAA_SSS_400kHz_Chernofski-0004 53.3851055 | -167.4998210 0.960| 29.180 2.270 3.700(piling
194 WAA_SSS_400kHz_Chernofski-0135 53.3987092 | -167.5108160 1.800( 9.280 7.030 3.180|Fish Trap
195 WAA_SSS _400kHz_Chernofski-0154 53.4001907 -167.5126617 7.160| 7.170 4.390 8.490|Unknown
196 WAA_SSS_400kHz_Chernofski-0155 53.4008513 | -167.5140905 2.540( 10.840 8.080 3.840|{Unknown
197 WAA_SSS_400kHz_Chernofski-0109 53.3978551 | -167.5110538 1.840( 19.750| 14.540 4.110|Fish Trap
198 WAA_SSS_400kHz_Chernofski-0026 53.3897380 | -167.4987644 1.910( 15.670 9.940 5.730{Unknown
199 WAA_SSS_400kHz_Chernofski-0024 53.3897257 | -167.4987635 2.340( 15.710 9.180 7.280|Unknown
200 WAA_SSS_400kHz_Chernofski-0025 53.3897309 | -167.4986834 2.760( 9.460 5.320 8.050|Unknown
201 WAA_SSS_400kHz_Chernofski-0023 53.3888770 | -167.4955275 0.600( 28.120 1.520 1.900]piling
202 WAA_SSS_400kHz_Chernofski-0065 53.3946243 | -167.5106846 4.630| 27.020 3.690 8.150|piling
203 WAA_SSS_400kHz_Chernofski-0062 53.3940603 | -167.5106966 1.760( 7.000 2.460 2.890|Unknown
204 WAA_SSS_400kHz_Chernofski-0060 53.3936766 | -167.5198705 0.810| 24.400 1.640 2.570(piling
205 WAA_SSS_400kHz_Chernofski-0085 53.3965277 | -167.5180379 2.300( 12.510 5.150 4.610|Unknown
206 WAA_SSS_400kHz_Chernofski-0112 53.3980127 | -167.5211004 1.430( 48.950 6.250 4.750|Piling
207 WAA_SSS_400kHz_Chernofski-0129 53.3986401 -167.5211078 5.100] 10.420 5.610 17.330|Unknown
208 WAA_SSS_400kHz_Chernofski-0128 53.3986398 | -167.5211066 4.380( 19.360 6.470 14.270{Unknown
209 WAA_SSS_400kHz_Chernofski-0121 53.3984935 | -167.5207613 3.310| 4.090 2.900 3.740{Unknown
210 WAA_SSS_400kHz_Chernofski-0144 53.3991027 | -167.5159951 3.140| 8.570 7.400 7.400|Unknown
211 WAA_SSS_400kHz_Chernofski-0137 53.3987296 | -167.5206168 2.500( 3.200 2.210 6.290|Unknown
212 WAA_SSS_400kHz_Chernofski-0150 53.3995551 | -167.5184135 1.560( 2.430 2.710 4.300|Unknown
213 WAA_SSS_400kHz_Chernofski-0141 53.3989445 | -167.5143697 0.000| 19.850 8.040 0.000|Unknown
214 WAA_SSS_400kHz_Chernofski-0077 53.3957957 | -167.5125886 2.460| 8.810 2.170 3.470|Unknown
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215 WAA_SSS_400kHz_Chernofski-0120 53.3984857 | -167.5209637 1.310| 5.120 2.050 7.780(Unknown
216 WAA_SSS_400kHz_Chernofski-0116 53.3984212 | -167.5210251 0.980( 3.330 2.220 6.450|Unknown
217 WAA_SSS_400kHz_Chernofski-0117 53.3984307 | -167.5210030 1.430| 5.780 7.460 10.670{Unknown
218 WAA_SSS_400kHz_Chernofski-0118 53.3984358 | -167.5210048 1.400| 4.720 4.150 10.890(Unknown
219 WAA_SSS_400kHz_Chernofski-0119 53.3984451 | -167.5210051 1.540| 2.990 2.850 12.450{Unknown
220 WAA_SSS_400kHz_Chernofski-0122 53.3984994 | -167.5209677 1.600| 3.300 3.470 11.340{Unknown
221 WAA_SSS_400kHz_Chernofski-0125 53.3986154 | -167.5208613 2.020| 5.850 3.340 13.070{Unknown
222 WAA_SSS_400kHz_Chernofski-0131 53.3986500 | -167.5205576 2.470| 5.390 6.060 25.180|Unknown
223 WAA_SSS_400kHz_Chernofski-0138 53.3987623 | -167.5206982 0.860( 5.330 2.220 4.440|Unknown
224 WAA_SSS_400kHz_Chernofski-0140 53.3989297 | -167.5206756 1.560| 14.180 7.510 5.770|Unknown
225 WAA_SSS_400kHz_Chernofski-0143 53.3990677 | -167.5203520 1.030| 6.740 3.260 10.250{Unknown
226 WAA_SSS_400kHz_Chernofski-0152 53.3997107 -167.5198243 1.230 8.270 2.450 2.060(Unknown
227 WAA_SSS_400kHz_Chernofski-0153 53.3997228 | -167.5198145 1.110| 3.660 1.180 1.850|Unknown
228 WAA_SSS_400kHz_Chernofski-0149 53.3994337 | -167.5190810 2.310/140.910| 23.290 5.880|Unknown
229 WAA_SSS_400kHz_Chernofski-0106 53.3978071 | -167.5112761 2.160| 25.260 7.710 5.500|Unknown
230 WAA_SSS_400kHz_Chernofski-0147 53.3991719 | -167.5163512 3.140( 7.110 3.240 6.490|Unknown
231 WAA_SSS_400kHz_Chernofski-0151 53.3995694 | -167.5185769 1.380| 3.550 3.370 2.180|Unknown
232 WAA_SSS_400kHz_Chernofski-0193 53.4031627 | -167.5116806 0.360( 17.920 3.320 4.530(piling

233 WAA_SSS_400kHz_Chernofski-0197 53.4035865 | -167.5107587 0.430( 8.680 2.840 5.030|Unknown
234 WAA_SSS _400kHz_Chernofski-0194 53.4031743 | -167.5116705 0.630| 7.070 6.460 7.880|Unknown
235 WAA_SSS_400kHz_Chernofski-0185 53.4028673 | -167.5104534 0.370( 10.160 3.130 5.940|Unknown
236 WAA_SSS_400kHz_Chernofski-0188 53.4030167 | -167.5105117 1.390| 5.370 5.380 16.720{Unknown
237 WAA_SSS_400kHz_Chernofski-0182 53.4028585 | -167.5102076 0.430( 43.090 4.200 6.740|piling

238 WAA_SSS_400kHz_Chernofski-0183 53.4028625 | -167.5092896 1.570| 8.400 2.080 3.190|Unknown
239 WAA_SSS_400kHz_Chernofski-0180 53.4028085 | -167.5092386 0.850( 4.270 1.270 2.390|Unknown
240 WAA_SSS_400kHz_Chernofski-0179 53.4027937 | -167.5096956 0.610( 6.700 4.520 5.790|Unknown
241 WAA_SSS_400kHz_Chernofski-0174 53.4026536 | -167.5093566 0.410( 11.290 2.040 4.160|Unknown
242 WAA_SSS_400kHz_Chernofski-0186 53.4029523 | -167.5085028 0.400( 17.080 1.980 5.130|piling

243 WAA_SSS_400kHz_Chernofski-0113 53.3980672 | -167.5034681 0.340( 7.450 3.760 1.320|Unknown
244 WAA_SSS_400kHz_Chernofski-0110 53.3979229 | -167.5030149 0.680( 4.850 1.860 1.850|Unknown
245 WAA_SSS_400kHz_Chernofski-0111 53.3979841 | -167.5027085 0.460( 15.130 0.770 2.420|Unknown
246 WAA_SSS_400kHz_Chernofski-0108 53.3978451 -167.5023552 0.850] 4.330 1.560 4.270|Unknown
247 WAA_SSS_400kHz_Chernofski-0100 53.3972578 | -167.5026817 0.340( 13.430 3.780 3.210|Unknown
248 WAA_SSS_400kHz_Chernofski-0095 53.3970544 | -167.5009736 0.350( 17.890 2.480 1.830|piling

249 WAA_SSS_400kHz_Chernofski-0080 53.3961456 | -167.5007664 1.010| 4.820 2.680 5.790|Unknown
250 WAA_SSS_400kHz_Chernofski-0079 53.3961449 | -167.5007572 0.340( 3.610 3.180 1.760|Unknown
251 WAA_SSS_400kHz_Chernofski-0081 53.3961514 | -167.5007456 1.780| 4.310 3.780 9.440(Unknown
252 WAA_SSS_400kHz_Chernofski-0063 53.3941148 | -167.4994123 3.820( 55.390| 13.270 14.440{Unknown
253 WAA_SSS_400kHz_Chernofski-0059 53.3931879 | -167.4985681 0.610( 3.520 2.410 1.120|Unknown
254 WAA_SSS_400kHz_Chernofski-0058 53.3929656 | -167.4973133 0.840( 1.100 0.770 4.040|Unknown
255 WAA_SSS_400kHz_Chernofski-0055 53.3928052 | -167.4965733 2.810| 6.540 6.480 24.980|Unknown
256 WAA_SSS_400kHz_Chernofski-0038 53.3908805 | -167.4900741 0.820( 4.580 2.470 7.940|Unknown
257 WAA_SSS_400kHz_Chernofski-0036 53.3908116 | -167.4902336 1.160| 11.990 1.980 6.200|Unknown
258 WAA_SSS_400kHz_Chernofski-0043 53.3912955 | -167.5108111 1.170| 5.290 3.040 2.810|Unknown
259 WAA_SSS_400kHz_Chernofski-0018 53.3880075 | -167.5059381 2.520| 5.860 1.960 4.630|Unknown
260 WAA_SSS_400kHz_Chernofski-0019 53.3882439 | -167.5052651 3.870( 10.880 6.370 8.720(Unknown
261 WAA_SSS_400kHz_Chernofski-0020 53.3883710 | -167.5052593 5.290( 13.050 3.220 6.570|Unknown
262 WAA_SSS_400kHz_Chernofski-0031 53.3903708 | -167.5099126 2.400| 3.460 2.810 4.740|Unknown
263 WAA_SSS_400kHz_Chernofski-0016 53.3879218 | -167.5062293 1.900| 5.000 2.900 3.780|Unknown
264 WAA_SSS_400kHz_Chernofski-0017 53.3879531 | -167.5063232 3.840( 5.960 1.850 9.850(Unknown
265 WAA_SSS_400kHz_Chernofski-0014 53.3878575 | -167.5062243 1.860| 4.460 3.880 3.940|Fish Trap
266 WAA_SSS_400kHz_Chernofski-0005 53.3851313 | -167.5022346 0.830( 13.350 1.560 6.910|piling

267 WAA_SSS 400kHz_Chernofski-0001 53.3847952 | -167.5014660 1.070( 5.580 1.370 9.870|Unknown
268 WAA_SSS_400kHz_Chernofski-0002 53.3848262 | -167.5008983 0.700( 58.520 1.540 3.650|piling

269 WAA_SSS_400kHz_Chernofski-0054 53.3928025 | -167.4965963 3.280( 7.110 5.930 24.580|Unknown
270 WAA_SSS_400kHz_Chernofski-0088 53.3966522 | -167.5006807 1.030| 10.580 2.330 4.090|Unknown
271 WAA_SSS_400kHz_Chernofski-0166 53.4018310 | -167.5085680 1.840| 13.350 3.540 8.720(Unknown
272 WAA_SSS_400kHz_Chernofski-0133 53.3986621 | -167.5212313 5.440( 10.470 5.430 15.560{Unknown
273 WAA_SSS_400kHz_Chernofski-0132 53.3986544 | -167.5212813 1.430| 9.410 1.730 3.460|Unknown
274 WAA_SSS_400kHz_Chernofski-0123 53.3985545 | -167.5208879 2.060| 3.980 3.950 7.410(Fish Trap
275 WAA_SSS_400kHz_Chernofski-0124 53.3985788 | -167.5205584 2.000| 7.650 5.550 16.550{Unknown
276 WAA _SSS _400kHz_DutchHarborDock1 3 53.8911626 | -166.5343680 0.430( 3.480 1.510 1.030|unknown
277 WAA_SSS_400kHz_DutchHarborDock1 4 53.8903457 | -166.5323892 0.450( 4.780 1.130 1.360|unknown
278 WAA_SSS_400kHz_DutchHarborDock1_5 53.8894969 | -166.5292066 5.210( 25.000| 15.600 16.660{unknown
279 WAA_SSS_400kHz_DutchHarborDock1_2 53.8942181 | -166.5360660 1.590| 5.980 2.330 7.240{unknown
280 WAA SSS 400kHz_DutchHarborDockl 1 53.8962038 | -166.5368948 1.310| 6.270 3.180 6.790(unknown
281 WAA_SSS_400kHz_DutchHarborDock1l 0110 53.8892802 | -166.5301748 0.460( 10.750 0.990 2.200|piling

282 WAA _SSS_400kHz_DutchHarborDock1l 0105 53.8893677 | -166.5299569 0.180( 4.600 1.610 1.160|unknown
283 WAA _SSS_400kHz_DutchHarborDock1l 0113 53.8891443 | -166.5305068 1.250| 3.120 0.780 6.150|unknown
284 WAA_SSS_400kHz_DutchHarborDock1l 0111 53.8892133 | -166.5302558 0.750( 8.190 1.180 4.060{unknown
285 WAA_SSS_400kHz_DutchHarborDock1_0098 53.8895744 | -166.5303043 2.400| 1.560 1.160 10.670{unknown
286 WAA_SSS_400kHz_DutchHarborDock1_0107 53.8893028 | -166.5305635 1.560| 1.610 1.620 3.480|unknown
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287 WAA_SSS_400kHz_DutchHarborDock1_0109 53.8892998 | -166.5305482 1.490| 1.870 1.050 3.480|unknown
288 WAA_SSS_400kHz_DutchHarborDock1_0108 53.8893000 | -166.5305248 1.490| 2.510 2.420 3.600|unknown
289 WAA_SSS_400kHz_DutchHarborDock1_0102 53.8894713 | -166.5307882 1.720| 2.390 1.350 4.640{unknown
290 WAA_SSS_400kHz_DutchHarborDock1_0101 53.8894807 | -166.5307396 1.890| 2.990 0.820 8.120|unknown
291 WAA_SSS_400kHz_DutchHarborDock1_0104 53.8894459 | -166.5307623 1.830| 2.580 1.600 8.720|unknown
292 WAA_SSS_400kHz_DutchHarborDock1_0100 53.8894915 | -166.5316699 1.190| 3.740 2.200 3.460|tire
293 WAA _SSS 400kHz_DutchHarborDockl 0094 53.8898312 | -166.5318235 1.200| 2.660 1.050 5.890(unknown
294 WAA_SSS_400kHz_DutchHarborDock1_0090 53.8906402 | -166.5336824 0.500( 21.380 1.120 2.020|piling
295 WAA_SSS_400kHz_DutchHarborDock1_0091 53.8901897 | -166.5339587 0.260( 11.120 0.940 3.000|piling
296 WAA_SSS_400kHz_DutchHarborDock1_0087 53.8908916 | -166.5341412 1.720| 9.070 7.540 3.620|unknown
297 WAA_SSS_400kHz_DutchHarborDock1_0071 53.8913056 | -166.5342728 0.410( 3.800 4.660 0.560(debris
298 WAA_SSS_400kHz_DutchHarborDock1_0068 53.8914104 | -166.5336590 0.890( 12.800 0.680 2.250|piling
299 WAA_SSS_400kHz_DutchHarborDock1_0078 53.8910757 | -166.5337078 0.710( 18.870 1.510 2.630|piling
300 WAA_SSS_400kHz_DutchHarborDock1_0070 53.8913185 | -166.5337953 0.480( 14.080 1.500 1.130|piling
301 WAA_SSS_400kHz_DutchHarborDock1_0069 53.8913185 | -166.5335637 1.940| 1.310 2.070 7.510{unknown
302 WAA_SSS_400kHz_DutchHarborDock1_0072 53.8912574 | -166.5335418 0.950( 8.800 4.300 3.610|unknown
303 WAA_SSS_400kHz_DutchHarborDock1_0076 53.8911570 | -166.5332927 0.910( 47.550 2.450 3.970|piling
304 WAA_SSS_400kHz_DutchHarborDock1_0081 53.8910144 | -166.5335430 1.230| 3.970 1.760 2.190|unknown
305 WAA_SSS_400kHz_DutchHarborDock1_0073 53.8911741 | -166.5334660 0.280( 19.700 1.070 1.070|piling
306 WAA_SSS_400kHz_DutchHarborDock1_0085 53.8909531 | -166.5338524 0.970( 12.990 1.740 1.470]piling
307 WAA_SSS_400kHz_DutchHarborDock1_0084 53.8909552 | -166.5339008 0.750( 15.180 0.840 1.310|piling
308 WAA_SSS_400kHz_DutchHarborDock1_0079 53.8910722 | -166.5338987 1.260| 3.070 2.060 4.280{unknown
309 WAA_SSS_400kHz_DutchHarborDock1_0082 53.8910143 | -166.5338746 1.120| 9.350 1.700 3.350|debris
310 WAA_SSS_400kHz_DutchHarborDock1_0077 53.8911325 | -166.5341648 0.870( 15.710 3.120 1.280|debris
311 WAA_SSS_400kHz_DutchHarborDock1_0075 53.8911576 | -166.5344127 0.420( 5.400 1.030 1.450|debris
312 WAA_SSS_400kHz_DutchHarborDock1_0080 53.8910596 | -166.5342009 1.020| 9.860 2.240 3.080|debris
313 WAA _SSS _400kHz_DutchHarborDock1 0088 53.8908663 | -166.5341431 0.270| 6.610 0.910 0.430|unknown
314 WAA_SSS_400kHz_DutchHarborDock1_0086 53.8909370 | -166.5338940 3.690( 10.300 3.640 27.200|debris
315 WAA_SSS_400kHz_DutchHarborDock1_0089 53.8908603 | -166.5338920 0.000( 11.610 1.300 0.000(piling
316 WAA_SSS_400kHz_DutchHarborDock1_0103 53.8894703 | -166.5316662 1.280| 6.030 2.570 4.180{unknown
317 WAA_SSS_400kHz_DutchHarborDock1_0097 53.8895824 | -166.5310864 0.550( 3.510 4.120 1.860|tire
318 WAA_SSS_400kHz_DutchHarborDock1_0052 53.8919736 | -166.5356158 1.330| 4.350 3.830 2.840(tire
319 WAA_SSS_400kHz_DutchHarborDock1_0050 53.8920099 | -166.5354085 1.750| 34.840 2.660 3.010(piling
320 WAA_SSS_400kHz_DutchHarborDock1_0049 53.8920149 | -166.5360852 0.180( 36.930 1.630 1.240|piling
321 WAA_SSS_400kHz_DutchHarborDock1_0036 53.8925055 | -166.5362208 1.180| 2.650 1.470 11.470{unknown
322 WAA_SSS_400kHz_DutchHarborDock1_0026 53.8933202 | -166.5357008 0.690( 20.870 1.680 3.750|piling
323 WAA_SSS_400kHz_DutchHarborDock1_0028 53.8932647 | -166.5357352 0.310( 7.630 2.820 1.410|debris
324 WAA_SSS_400kHz_DutchHarborDock1_0025 53.8934079 | -166.5356799 1.380| 1.730 1.470 8.440(unknown
325 WAA_SSS_400kHz_DutchHarborDock1_0023 53.8934470 | -166.5357028 0.650| 1.870 1.930 3.870{unknown
326 WAA_SSS_400kHz_DutchHarborDock1_0029 53.8931739 | -166.5357733 0.810( 3.390 1.830 2.930(tire
327 WAA_SSS_400kHz_DutchHarborDock1_0030 53.8931382 | -166.5358488 0.630( 3.090 1.640 1.450|debris
328 WAA_SSS_400kHz_DutchHarborDock1_0032 53.8926917 | -166.5364371 0.830( 5.090 1.890 8.400{unknown
329 WAA_SSS_400kHz_DutchHarborDock1_0039 53.8922424 | -166.5347819 0.860( 2.750 1.140 4.570{unknown
330 WAA_SSS_400kHz_DutchHarborDock1_0043 53.8920695 | -166.5350246 1.540| 17.280 8.010 3.850|debris cluster
331 WAA_SSS_400kHz_DutchHarborDock1_0047 53.8920259 | -166.5347685 0.340( 7.240 1.370 1.580|debris
332 WAA_SSS_400kHz_DutchHarborDock1_0041 53.8921055 | -166.5351003 1.840| 4.250 3.360 3.650|debris
333 WAA_SSS_400kHz_DutchHarborDock1_0053 53.8918998 | -166.5351182 1.130| 10.100 2.870 1.700|debris
334 WAA_SSS_400kHz_DutchHarborDock1_0055 53.8918594 | -166.5350453 0.940( 9.530 3.430 2.090|debris
335 WAA_SSS_400kHz_DutchHarborDock1_0058 53.8917315 | -166.5349479 0.440( 24.310 1.370 1.330|piling
336 WAA_SSS_400kHz_DutchHarborDock1l_0061 53.8916668 | -166.5349516 0.720( 18.810 2.260 2.090|piling
337 WAA_SSS_400kHz_DutchHarborDock1_0063 53.8916309 | -166.5349217 0.200( 14.070 1.000 0.660(piling
338 WAA_SSS_400kHz_DutchHarborDock1_0057 53.8917397 | -166.5350345 0.380f 9.720 2.680 0.760(kayak
339 WAA_SSS_400kHz_DutchHarborDock1l_0067 53.8915677 | -166.5349915 1.240| 37.310 1.860 2.630|piling
340 WAA_SSS_400kHz_DutchHarborDock1l_0114 53.8890027 | -166.5300841 2.000| 8.280 4.810 13.060{unknown
341 WAA_SSS_400kHz_DutchHarborDock1_0115 53.8889372 | -166.5299694 2.330| 6.130 2.490 17.680{unknown
342 WAA_SSS_400kHz_DutchHarborDock1_0083 53.8909601 | -166.5322777 0.670( 28.310 1.850 1.590|piling
343 WAA_SSS_400kHz_DutchHarborDock1_0064 53.8916024 | -166.5336491 0.890( 16.410 1.910 1.060
344 WAA_SSS_400kHz_DutchHarborDock1_0059 53.8917042 | -166.5336222 0.550( 23.540 1.090 0.790(piling
345 WAA_SSS_400kHz_DutchHarborDock1_0056 53.8917693 | -166.5338099 1.050| 11.620 2.510 1.320|piling
346 WAA_SSS_400kHz_DutchHarborDock1_0060 53.8916863 | -166.5334227 1.300| 6.360 4.480 2.380|fish trap
347 WAA_SSS_400kHz_DutchHarborDock1_0062 53.8916581 | -166.5332314 1.100| 9.400 0.960 2.390|piling
348 WAA_SSS_400kHz_DutchHarborDock1_0044 53.8920606 | -166.5338743 1.090| 22.600 1.600 2.140|piling
349 WAA_SSS_400kHz_DutchHarborDock1_0045 53.8920331 | -166.5342687 1.920| 60.130 3.000 2.410|piling
350 WAA_SSS_400kHz_DutchHarborDock1_0042 53.8921019 | -166.5341867 0.510( 21.580 1.900 0.800(piling
351 WAA_SSS_400kHz_DutchHarborDock1_0040 53.8921989 | -166.5342536 0.850| 44.300 1.630 1.610(piling
352 WAA_SSS_400kHz_DutchHarborDock1_0038 53.8922652 | -166.5344629 2.250| 41.600( 54.160 3.990|debris cluster
353 WAA_SSS_400kHz_DutchHarborDock1_0037 53.8923629 | -166.5345801 0.950( 26.440 2.530 1.870]piling
354 WAA_SSS_400kHz_DutchHarborDock1_0022 53.8938915 | -166.5363277 1.220| 5.840 1.660 2.300|unknown
355 WAA_SSS_400kHz_DutchHarborDock1_0027 53.8932757 | -166.5349011 0.350( 46.470 1.810 1.280|piling
356 WAA_SSS_400kHz_DutchHarborDock1_0033 53.8926519 | -166.5345573 1.200| 18.610 1.730 1.490|piling
357 WAA_SSS_400kHz_DutchHarborDock1_0046 53.8920303 | -166.5344228 1.410| 17.020( 11.220 1.870|debris cluster
358 WAA_SSS_400kHz_DutchHarborDock1_0051 53.8919979 | -166.5342757 0.860| 26.000 2.640 1.080|piling
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359 WAA_SSS_400kHz_DutchHarborDock1_0048 53.8920216 | -166.5346616 1.740| 15.760 7.930 2.930|unknown
360 WAA_SSS_400kHz_DutchHarborDock1_0106 53.8893621 | -166.5300666 0.930( 22.010 1.580 1.760|piling
361 WAA_SSS_400kHz_DutchHarborDock1l_0112 53.8891476 | -166.5287941 0.760( 17.170| 13.850 5.360|unknown
362 WAA_SSS_400kHz_DutchHarborDock1_0096 53.8897073 | -166.5303524 2.210| 5.310 4.180 5.310|unknown
363 WAA_SSS_400kHz_DutchHarborDock1_0074 53.8911615 | -166.5324674 1.450| 4.790 5.050 2.340|unknown
364 WAA_SSS_400kHz_DutchHarborDock1_0020 53.8941325 | -166.5364410 1.310| 6.470 6.130 3.900|unknown
365 WAA _SSS 400kHz_DutchHarborDockl 0018 53.8943662 | -166.5356881 1.710| 1.960 1.550 10.310|unknown
366 WAA_SSS_400kHz_DutchHarborDock1l_0016 53.8944427 | -166.5356749 0.330{ 3.320 1.540 2.180|debris
367 WAA_SSS_400kHz_DutchHarborDock1l_0017 53.8944129 | -166.5356056 0.910( 5.660 1.850 2.920|unknown
368 WAA_SSS_400kHz_DutchHarborDock1_0019 53.8942543 | -166.5352579 1.000| 3.620 2.860 2.690|unknown
369 WAA_SSS_400kHz_DutchHarborDock1_0092 53.8899515 | -166.5289881 2.840| 37.220 2.570 3.200|piling
370 WAA_SSS_400kHz_DutchHarborDock1_0099 53.8895126 | -166.5289847 0.570( 8.800 2.050 2.450|unknown
371 WAA_SSS_400kHz_DutchHarborDock1_0054 53.8918615 | -166.5324008 2.020| 8.410 6.990 3.570|unknown
372 WAA_SSS 400kHz_DutchHarborDock1_0035 53.8925324 | -166.5324593 1.430( 9.730 7.040 1.810{unknown
373 WAA_SSS_400kHz_DutchHarborDock1_0010 53.8959401 | -166.5367456 0.590( 7.240 1.300 2.430|unknown
374 WAA_SSS_400kHz_DutchHarborDock1_0011 53.8958287 | -166.5362170 0.300( 10.170 1.800 1.640|piling
375 WAA_SSS_400kHz_DutchHarborDock1l_0014 53.8955094 | -166.5369823 2.550| 5.550 3.950 7.120|unknown
376 WAA_SSS_400kHz_DutchHarborDock1_0015 53.8948607 | -166.5353626 6.200( 26.670 9.200 9.650{unknown
377 WAA_SSS_400kHz_DutchHarborDock1_0031 53.8929817 | -166.5325463 2.490| 12.390 8.560 3.010|unknown
378 WAA_SSS_400kHz_DutchHarborDock1_0034 53.8925886 | -166.5329329 1.010| 9.640 2.030 1.760|unknown
379 WAA_SSS_400kHz_DutchHarborDock1_0065 53.8915823 | -166.5304569 0.000( 10.940 6.590 0.000{unknown
380 WAA_SSS_400kHz_DutchHarborDock1_0066 53.8915759 | -166.5301736 1.840| 11.480 9.410 2.790(fish trap
381 WAA_SSS_400kHz_DutchHarborDock1_0095 53.8898010 | -166.5281216 0.720( 7.870 1.240 3.480|unknown
382 WAA_SSS_400kHz_DutchHarborDock1_0012 53.8956503 | -166.5368406 0.700( 10.300 1.970 1.640|unknown
383 WAA_SSS_400kHz_DutchHarborDock1_0013 53.8955733 | -166.5370478 1.710| 8.610 4.490 6.960|unknown
384 WAA_SSS_400kHz_DutchHarborDock1_0009 53.8960839 | -166.5362026 0.580( 12.410 2.830 3.540|unknown
385 WAA_SSS_400kHz_DutchHarborDock1_0004 53.8962723 | -166.5365870 3.980( 23.290 8.080 7.500(wreck
386 WAA_SSS_400kHz_DutchHarborDock1_0007 53.8961910 | -166.5366652 0.920( 17.570 0.820 1.160|piling
387 WAA_SSS_400kHz_DutchHarborDock1_0006 53.8962191 | -166.5364638 1.110| 7.090 2.610 1.620|unknown
388 WAA_SSS_400kHz_DutchHarborDock1_0002 53.8963168 | -166.5364169 0.000( 12.270 1.070 0.000(piling
389 WAA_SSS_400kHz_DutchHarborDock1_0093 53.8898489 | -166.5265839 0.700( 12.830 3.760 2.820|unknown
390 WAA_SSS_400kHz_DutchHarborDock1_0021 53.8939018 | -166.5327859 0.000( 9.490 6.480 0.000{unknown
391 WAA_SSS_400kHz_DutchHarborDock1_0008 53.8961695 | -166.5363217 1.210f 9.930 1.900 2.320|piling
392 WAA_SSS_400kHz_DutchHarborDock1_0003 53.8962817 | -166.5367995 0.560( 23.310 2.750 2.400|piling
393 WAA_SSS_400kHz_DutchHarborDock1_0001 53.8967665 | -166.5359722 5.770( 10.150 4.280 10.730{unknown
394 WAA_SSS_400kHz_DutchHarborDock1_0005 53.8962506 | -166.5346078 0.600( 6.000 3.090 1.310|unknown
395 WAA_SSS_400kHz_DutchHarborDock1_0024 53.8934193 | -166.5305653 1.540| 20.460 1.490 2.240|piling
396 WAA_SSS_400kHz_DutchHarborFuelDock_1 53.8847169 | -166.5276597 4.110( 3.580 1.510 6.410|Unknown
397 WAA_SSS_400kHz_DutchHarborFuelDock_2 53.8846155 | -166.5276534 1.770( 1.090 1.060 2.120|Unknown
398 WAA SSS 400kHz_DutchHarborFuelDock 3 53.8845163 | -166.5279253 4.160| 2.040 1.010 4.810|Unknown
399 WAA_SSS_400kHz_DutchHarborFuelDock_5 53.8835638 | -166.5296482 1.320| 4.740 2.740 1.490|Box
400 WAA_SSS_400kHz_DutchHarborFuelDock_4 53.8842994 | -166.5291761 0.000( 4.210 1.720 0.000{Unknown
401 WAA_SSS_400kHz_DutchHarborFuelDock_6 53.8825086 | -166.5317987 2.680| 5.690 1.500 3.340|Unknown
402 WAA_SSS_400kHz_DutchHarborFuelDock_0050 53.8820658 | -166.5329502 1.330| 4.320 2.790 4.290|Unknown
403 WAA_SSS_400kHz_DutchHarborFuelDock_0046 53.8824662 | -166.5326699 1.080| 3.220 1.650 1.430(Unknown
404 WAA_SSS_400kHz_DutchHarborFuelDock_0043 53.8826141 | -166.5319110 1.800( 4.160 3.540 5.200|Unknown
405 WAA_SSS_400kHz_DutchHarborFuelDock_0042 53.8826248 | -166.5317098 1.720| 6.380 8.210 7.140(fish trap
406 WAA_SSS_400kHz_DutchHarborFuelDock_0001 53.8853056 | -166.5283695 2.740| 9.370 4.420 15.420{Unknown
407 WAA_SSS_400kHz_DutchHarborFuelDock_0006 53.8846423 | -166.5283102 1.240| 10.250 3.170 14.950{Unknown
408 WAA_SSS_400kHz_DutchHarborFuelDock_0004 53.8847524 | -166.5288986 0.810( 21.070 1.360 1.070|piling
409 WAA_SSS_400kHz_DutchHarborFuelDock_0005 53.8846927 | -166.5287487 0.660( 14.570 7.590 1.500|Unknown
410 WAA_SSS_400kHz_DutchHarborFuelDock_0013 53.8841488 | -166.5289440 0.810( 3.740 1.920 3.860|Unknown
411 WAA _SSS _400kHz_DutchHarborFuelDock 0016 53.8840616 | -166.5291637 1.170| 3.720 1.820 3.420(Unknown
412 WAA_SSS_400kHz_DutchHarborFuelDock_0021 53.8838005 | -166.5297039 4.410( 7.900 8.430 9.460(fish trap
413 WAA_SSS_400kHz_DutchHarborFuelDock_0023 53.8837648 | -166.5297182 1.920| 11.450 4.120 3.910|Unknown
414 WAA_SSS_400kHz_DutchHarborFuelDock_0028 53.8834320 | -166.5303918 4.010( 7.600 7.740 7.090(fish trap
415 WAA_SSS_400kHz_DutchHarborFuelDock_0030 53.8833216 | -166.5302409 0.650( 5.710 2.690 1.720|Unknown
416 WAA_SSS_400kHz_DutchHarborFuelDock_0031 53.8833016 | -166.5307799 2.440| 5.980 4.020 2.760|fish trap
417 WAA_SSS_400kHz_DutchHarborFuelDock_0033 53.8832387 | -166.5305078 1.950( 7.690 7.280 3.830|fish trap
418 WAA_SSS_400kHz_DutchHarborFuelDock_0037 53.8829933 | -166.5308959 0.850( 37.220 1.690 1.680|piling
419 WAA_SSS_400kHz_DutchHarborFuelDock_0034 53.8831140 | -166.5311146 4.360( 6.380 5.740 5.170|fish trap
420 WAA_SSS_400kHz_DutchHarborFuelDock_0039 53.8829400 | -166.5310816 0.700( 25.130 1.930 1.220|piling
421 WAA_SSS_400kHz_DutchHarborFuelDock_0040 53.8828033 | -166.5309925 0.490( 14.170 4.240 1.210|Unknown
422 WAA_SSS_400kHz_DutchHarborFuelDock_0011 53.8842902 | -166.5295168 2.290| 8.220 8.480 3.680|fish trap
423 WAA_SSS_400kHz_DutchHarborFuelDock_0012 53.8842663 | -166.5295690 2.600| 6.780 6.360 4.990(fish trap
424 WAA_SSS_400kHz_DutchHarborFuelDock_0008 53.8845819 | -166.5294819 1.670| 11.120 4.320 5.730|debris
425 WAA_SSS_400kHz_DutchHarborFuelDock_0002 53.8849151 | -166.5288383 1.740| 17.790 1.320 4.090(piling
426 WAA_SSS_400kHz_DutchHarborFuelDock_0015 53.8840651 | -166.5274622 1.470| 7.510 2.640 7.460|Unknown
427 WAA_SSS_400kHz_DutchHarborFuelDock_0020 53.8838372 | -166.5277695 2.900| 7.840 3.320 18.270(debris
428 WAA_SSS_400kHz_DutchHarborFuelDock_0022 53.8837926 | -166.5278756 2.540| 11.320 8.960 16.040(fish trap
429 WAA_SSS_400kHz_DutchHarborFuelDock_0024 53.8837227 | -166.5280458 2.600| 7.650 5.560 14.100(fish trap
430 WAA_SSS_400kHz_DutchHarborFuelDock_0009 53.8843858 | -166.5290377 1.590| 19.300 5.410 5.880|debris
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431 WAA_SSS_400kHz_DutchHarborFuelDock_0014 53.8840671 | -166.5293195 1.920| 10.090 4.560 4.230|debris
432 WAA_SSS_400kHz_DutchHarborFuelDock_0018 53.8839530 | -166.5297480 1.880| 9.040 4.520 4.990|debris
433 WAA_SSS_400kHz_DutchHarborFuelDock_0032 53.8832834 | -166.5289971 3.480( 10.010 4.500 8.240(fish trap
434 WAA_SSS_400kHz_DutchHarborFuelDock_0036 53.8830472 | -166.5292661 0.740( 13.040 2.670 1.570|debris
435 WAA_SSS_400kHz_DutchHarborFuelDock_0051 53.8819939 | -166.5312033 1.330( 23.420 2.500 1.470(piling
436 WAA_SSS_400kHz_DutchHarborFuelDock_0035 53.8831005 | -166.5303045 0.480| 10.540 5.110 1.020(Unknown
437 WAA_SSS 400kHz_DutchHarborFuelDock 0029 53.8833474 | -166.5303823 2.7701 8.950 6.190 8.240|fish trap
438 WAA_SSS_400kHz_DutchHarborFuelDock_0003 53.8848288 | -166.5263276 1.670| 5.020 1.960 1.760|Unknown
439 WAA_SSS_400kHz_DutchHarborFuelDock_0010 53.8843072 | -166.5269973 1.110| 21.610( 11.000 1.560|Unknown
440 WAA_SSS_400kHz_DutchHarborFuelDock_0038 53.8829850 | -166.5287202 2.350| 12.160 8.130 2.740|Unknown
441 WAA_SSS_400kHz_DutchHarborFuelDock_0047 53.8822820 | -166.5286121 0.480( 79.060 3.120 1.430|piling
442 WAA_SSS_400kHz_DutchHarborFuelDock_0044 53.8825198 -166.5304474 0.450] 67.800 2.310 1.030(piling
443 WAA_SSS_400kHz_DutchHarborFuelDock_0053 53.8815560 | -166.5294527 1.290( 4.400 2.990 2.970|Unknown
444 WAA_SSS 400kHz_DutchHarborFuelDock 0045 53.8825193 | -166.5301428 1.370( 7.140 4.010 3.580|Unknown
445 WAA_SSS_400kHz_DutchHarborFuelDock_0026 53.8835608 | -166.5267379 0.670( 12.910 7.070 1.490|Unknown
446 WAA_SSS_400kHz_DutchHarborFuelDock_0054 53.8811212 | -166.5312019 1.170| 4.670 1.700 2.790|Unknown
447 WAA_SSS_400kHz_DutchHarborFuelDock_0052 53.8816275 | -166.5309841 0.510( 5.670 1.290 1.550|Unknown
448 WAA_SSS_400kHz_DutchHarborFuelDock_0019 53.8838459 | -166.5253328 1.080| 9.370 3.310 3.620|Unknown
449 WAA _SSS 400kHz_DutchHarborFuelDock 0007 53.8846041 -166.5248568 0.500] 4.220 2.490 1.280|Unknown
450 WAA _SSS 400kHz_DutchHarborFuelDock 0017 53.8839678 | -166.5253445 2.610( 5.440 5.160 2.920(debris
451 WAA_SSS_400kHz_DutchHarborFuelDock_0025 53.8837037 | -166.5252426 2.870| 8.870 2.060 4.950|Unknown
452 WAA_SSS_400kHz_DutchHarborFuelDock_0027 53.8835194 | -166.5253056 2.390| 7.120 2.490 5.130|Unknown
453 WAA_SSS_400kHz_DutchHarborFuelDock_0041 53.8826414 | -166.5284540 0.830( 17.470 4.220 1.770|Unknown
454 WAA_SSS_400kHz_DutchHarborFuelDock_0049 53.8821406 | -166.5280028 1.340| 36.230 2.320 1.490|piling
455 WAA_SSS_400kHz_DutchHarborFuelDock_0048 53.8822080 | -166.5287695 0.400| 32.060 1.190 0.590(piling
456 WAA_SSS_400kHz_DutchHarborLandFill_3 53.8851927 | -166.5161838 1.360( 6.840 1.920 2.740|Cylinder
457 WAA_SSS 400kHz_DutchHarborLandFill_5 53.8841440 -166.5190715 1.610 6.230 2.830 2.550|Box
458 WAA_SSS_400kHz_DutchHarborLandFill_7 53.8832338 | -166.5145227 3.290( 2.700 4.820 4.810|Unknown
459 WAA_SSS_400kHz_DutchHarborLandFill_8 53.8830972 | -166.5143348 1.050| 8.100 4.210 2.100|Unknown
460 WAA_SSS_400kHz_DutchHarborLandFill_4 53.8851787 | -166.5104110 1.880| 3.780 2.770 7.640|Unknown
461 WAA_SSS_400kHz_DutchHarborLandFill_2 53.8854436 | -166.5102595 0.570( 3.250 1.860 1.830|Unknown
462 WAA_SSS_400kHz_DutchHarborLandFill_1 53.8855012 -166.5102018 0.590 2.770 1.260 1.840|Unknown
463 WAA SSS 400kHz_DutchHarborLandFill_9 53.8822245 | -166.5155306 1.950( 2.130 3.200 4.520|Unknown
464 WAA_SSS _400kHz_DutchHarborLandFill_6 53.8833078 | -166.5120654 1.770( 2.920 2.190 3.720|Unknown
465 WAA_SSS_400kHz_DutchHarborLandFill_10 53.8820286 | -166.5133595 6.460( 3.180 2.050 10.200{Unknown
466 WAA_SSS_400kHz_DutchHarborLandFill_12 53.8799752 | -166.5160378 1.050| 2.270 1.590 1.860|Unknown
467 WAA_SSS_400kHz_DutchHarborLandFill_11 53.8804139 | -166.5145120 1.350| 2.060 1.400 3.060|Unknown
468 WAA_SSS_400kHz_DutchHarborLandFill_0002 53.8921982 | -166.5062703 2.100( 8.620 4.950 2.200|debris
469 WAA_SSS_400kHz_DutchHarborLandFill_0001 53.8922770 | -166.5072318 0.720| 7.310 4.470 1.460(debris
470 WAA_SSS_400kHz_DutchHarborLandFill_0008 53.8916044 | -166.5064985 0.980( 7.210 4.610 2.080|debris
471 WAA_SSS_400kHz_DutchHarborLandFill_0005 53.8917904 | -166.5082252 0.000( 12.920 9.740 0.000(fish trap
472 WAA_SSS_400kHz_DutchHarborLandFill_0009 53.8915481 | -166.5079537 3.600( 11.680| 11.710 5.560|debris
473 WAA_SSS_400kHz_DutchHarborLandFill_0026 53.8903887 | -166.5087094 0.000( 13.660| 10.130 0.000(debris
474 WAA_SSS_400kHz_DutchHarborLandFill_0022 53.8906368 | -166.5097757 1.730| 12.220 7.980 2.400|debris
475 WAA_SSS_400kHz_DutchHarborLandFill_0020 53.8907137 | -166.5100866 1.320( 7.980 3.330 2.880|debris
476 WAA_SSS_400kHz_DutchHarborLandFill_0018 53.8907653 | -166.5104117 0.000| 15.730 5.560 0.000|debris
477 WAA_SSS_400kHz_DutchHarborLandFill_0041 53.8895601 | -166.5119085 2.720| 8.960 3.930 4.370|debris
478 WAA_SSS_400kHz_DutchHarborLandFill_0042 53.8893965 | -166.5124034 1.840| 11.750 7.340 3.470|debris
479 WAA_SSS_400kHz_DutchHarborLandFill_0047 53.8891037 | -166.5123348 4.730( 21.300 6.000 5.310|debris
480 WAA_SSS_400kHz_DutchHarborLandFill_0046 53.8892179 | -166.5131984 0.000( 10.920 6.940 0.000(debris
481 WAA_SSS_400kHz_DutchHarborLandFill_0051 53.8888809 | -166.5134346 3.090| 8.020 7.710 6.200(fish trap
482 WAA_SSS_400kHz_DutchHarborLandFill_0052 53.8887370 | -166.5130651 2.030( 9.450 5.790 2.290|fish trap
483 WAA_SSS_400kHz_DutchHarborLandFill_0056 53.8882473 | -166.5129260 0.000( 7.610 5.420 0.000(debris
484 WAA_SSS_400kHz_DutchHarborLandFill_0054 53.8882990 | -166.5139370 0.000( 36.930 9.790 0.000(debris
485 WAA_SSS_400kHz_DutchHarborLandFill_0055 53.8882931 | -166.5142351 2.860| 9.730 8.640 4.350|debris
486 WAA_SSS_400kHz_DutchHarborLandFill_0060 53.8880411 | -166.5143441 2.950| 30.060| 15.630 3.200|debris cluster
487 WAA_SSS_400kHz_DutchHarborLandFill_0068 53.8878052 | -166.5141581 6.480( 14.490 7.040 9.580(debris
488 WAA_SSS_400kHz_DutchHarborLandFill_0069 53.8877684 | -166.5137754 1.460( 4.570 6.750 2.970|fish trap
489 WAA SSS 400kHz_DutchHarborLandFill_0076 53.8875016 | -166.5143565 0.000( 20.470 6.170 0.000(debris cluster
490 WAA_SSS_400kHz_DutchHarborLandFill_0061 53.8880108 | -166.5154339 2.410| 6.340 7.700 5.180(fish trap
491 WAA_SSS_400kHz_DutchHarborLandFill_0062 53.8879497 | -166.5157199 0.970( 8.650 3.540 2.260|Unknown
492 WAA_SSS_400kHz_DutchHarborLandFill_0081 53.8874013 | -166.5164491 2.460| 10.820| 10.090 5.220|debris
493 WAA_SSS_400kHz_DutchHarborLandFill_0086 53.8870345 | -166.5153184 0.000( 8.250 8.700 0.000(fish trap
494 WAA_SSS_400kHz_DutchHarborLandFill_0085 53.8870750 | -166.5150750 0.000( 7.180 2.380 0.000(debris
495 WAA_SSS_400kHz_DutchHarborLandFill_0091 53.8865167 | -166.5164485 3.490| 14.370( 11.500 6.270|debris
496 WAA_SSS_400kHz_DutchHarborLandFill_0089 53.8865641 | -166.5179299 3.000| 7.540 4.650 5.540|debris
497 WAA_SSS_400kHz_DutchHarborLandFill_0088 53.8868128 | -166.5181954 0.000( 7.170 4.160 0.000(fish trap
498 WAA_SSS_400kHz_DutchHarborLandFill_0092 53.8863547 | -166.5169277 0.000( 8.620 5.200 0.000(debris
499 WAA_SSS_400kHz_DutchHarborLandFill_0096 53.8859449 | -166.5184356 4.270( 10.730 4.550 5.220|debris
500 WAA_SSS_400kHz_DutchHarborLandFill_0097 53.8858884 | -166.5191878 1.750| 8.210 8.730 2.980(fish trap
501 WAA_SSS_400kHz_DutchHarborLandFill_0100 53.8855622 | -166.5189691 3.510| 10.970 4.700 3.880|debris
502 WAA_SSS_400kHz_DutchHarborLandFill_0095 53.8860988 | -166.5191739 0.000| 8.760 3.690 0.000(debris
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503 WAA_SSS_400kHz_DutchHarborLandFill_0101 53.8854500 | -166.5198675 2.380( 6.270 3.540 3.170|debris
504 WAA_SSS_400kHz_DutchHarborLandFill_0103 53.8852791 | -166.5193360 0.000| 7.050 5.830 0.000|debris
505 WAA_SSS_400kHz_DutchHarborLandFill_0110 53.8847420 | -166.5193563 0.000| 11.500 3.490 0.000|debris
506 WAA_SSS_400kHz_DutchHarborLandFill_0109 53.8847640 | -166.5198078 4.180| 7.050 7.050 8.510|debris
507 WAA_SSS_400kHz_DutchHarborLandFill_0105 53.8852114 | -166.5207856 1.790( 7.270 7.130 4.150|debris
508 WAA_SSS_400kHz_DutchHarborLandFill_0115 53.8842306 | -166.5207705 0.960| 6.590 3.430 1.570(debris
509 WAA_SSS_400kHz_DutchHarborLandFill_0124 53.8835841 | -166.5233518 0.000| 22.070 3.290 0.000|piling
510 WAA_SSS_400kHz_DutchHarborLandFill_0112 53.8843944 | -166.5236344 0.000| 5.920 4.780 0.000|debris
511 WAA_SSS_400kHz_DutchHarborLandFill_0119 53.8840804 | -166.5219928 3.480| 8.620 5.630 6.290|debris
512 WAA_SSS_400kHz_DutchHarborLandFill_0118 53.8841304 | -166.5224053 3.210| 22.670 6.600 3.520{Unknown
513 WAA_SSS_400kHz_DutchHarborLandFill_0104 53.8852221 | -166.5217201 0.000| 9.930 8.260 0.000|Unknown
514 WAA_SSS_400kHz_DutchHarborLandFill_0080 53.8874497 -166.5155077 1.870( 8.810 7.830 2.710(fish trap
515 WAA SSS 400kHz_DutchHarborLandFill_0079 53.8874576 -166.5157101 0.000| 15.140 8.470 0.000(|fish trap
516 WAA_SSS_400kHz_DutchHarborLandFill_0072 53.8876500 | -166.5160510 2.100( 9.640 8.440 2.690|debris
517 WAA_SSS_400kHz_DutchHarborLandFill_0084 53.8871135 | -166.5159172 2.580( 14.700 3.800 5.110|debris cluster
518 WAA_SSS_400kHz_DutchHarborLandFill_0050 53.8889216 | -166.5141551 0.900| 5.900 5.000 1.780(debris
519 WAA_SSS_400kHz_DutchHarborLandFill_0025 53.8905023 | -166.5113588 0.000| 8.120 6.460 0.000(|fish trap
520 WAA_SSS_400kHz_DutchHarborLandFill_0019 53.8907537 | -166.5093363 5.060| 13.030( 10.180 6.830|fish trap
521 WAA_SSS_400kHz_DutchHarborLandFill_0016 53.8907969 | -166.5088653 1.720| 12.780 6.990 3.290|debris
522 WAA_SSS_400kHz_DutchHarborLandFill_0011 53.8912564 | -166.5076722 0.000( 7.300 6.610 0.000(fish trap
523 WAA_SSS_400kHz_DutchHarborLandFill_0013 53.8912090 | -166.5068093 1.230( 47.170 2.360 2.000(piling
524 WAA_SSS_400kHz_DutchHarborLandFill_0017 53.8907797 | -166.5076154 0.000| 7.620 4,980 0.000|debris
525 WAA_SSS_400kHz_DutchHarborLandFill_0030 53.8901981 | -166.5083653 0.000| 9.450 6.970 0.000|debris
526 WAA_SSS_400kHz_DutchHarborLandFill_0027 53.8903837 | -166.5087426 1.720| 13.560 7.920 2.200|debris
527 WAA_SSS_400kHz_DutchHarborLandFill_0024 53.8906042 | -166.5091644 1.890( 5.470 3.410 2.450|debris
528 WAA_SSS_400kHz_DutchHarborLandFill_0045 53.8892431 | -166.5105151 6.610( 16.740 8.120 12.190(debris
529 WAA_SSS 400kHz_DutchHarborLandFill_0098 53.8857505 | -166.5170955 5.070| 11.720 7.760 10.240(fish trap
530 WAA_SSS_400kHz_DutchHarborLandFill_0099 53.8856526 | -166.5174765 2.400( 19.810 8.490 3.860|debris cluster
531 WAA_SSS_400kHz_DutchHarborLandFill_0117 53.8841557 | -166.5212869 1.530( 11.300 8.680 1.840(debris
532 WAA_SSS_400kHz_DutchHarborLandFill_0125 53.8835541 | -166.5222058 1.050( 6.530 2.210 1.680(debris
533 WAA_SSS_400kHz_DutchHarborLandFill_0123 53.8836429 | -166.5202244 2.800( 7.960 7.400 7.340|fish trap
534 WAA_SSS_400kHz_DutchHarborLandFill_0121 53.8838414 | -166.5199130 2.110( 6.050 4.390 4.940|debris
535 WAA_SSS_400kHz_DutchHarborLandFill_0107 53.8849681 | -166.5179560 1.4201 6.130 4.380 2.770|debris
536 WAA_SSS_400kHz_DutchHarborLandFill_0108 53.8848189 | -166.5175672 0.000| 15.560( 14.370 0.000|debris
537 WAA_SSS_400kHz_DutchHarborLandFill_0083 53.8872809 | -166.5129568 2.190( 9.190 4.860 5.670|debris
538 WAA_SSS_400kHz_DutchHarborLandFill_0064 53.8878700 | -166.5123708 3.030| 5.450 7.860 5.420|debris
539 WAA_SSS_400kHz_DutchHarborLandFill_0065 53.8878145 | -166.5122122 5.250| 28.120 7.670 12.050|debris cluster
540 WAA_SSS_400kHz_DutchHarborLandFill_0071 53.8876974 | -166.5119202 0.000| 17.640( 10.410 0.000|debris cluster
541 WAA_SSS_400kHz_DutchHarborLandFill_0067 53.8878055 | -166.5119417 0.000| 6.340 6.030 0.000(|fish trap
542 WAA_SSS_400kHz_DutchHarborLandFill_0059 53.8880451 | -166.5119286 2.080( 12.170 8.630 4.450|debris
543 WAA_SSS_400kHz_DutchHarborLandFill_0038 53.8899338 | -166.5081282 2.280( 6.690 6.830 5.340(|fish trap
544 WAA_SSS_400kHz_DutchHarborLandFill_0039 53.8898110 | -166.5084855 1.400( 5.930 4.270 2.980|debris
545 WAA_SSS_400kHz_DutchHarborLandFill_0033 53.8901283 | -166.5078004 2.510( 6.490 6.130 5.570|debris
546 WAA_SSS_400kHz_DutchHarborLandFill_0028 53.8903765 | -166.5071495 2.420( 11.250 5.960 6.540|debris
547 WAA_SSS_400kHz_DutchHarborLandFill_0006 53.8916378 | -166.5051511 2.080( 5.110 3.930 3.510|debris
548 WAA_SSS_400kHz_DutchHarborLandFill_0007 53.8916134 | -166.5049499 1.520( 24.170 3.920 3.230|debris
549 WAA_SSS_400kHz_DutchHarborLandFill_0004 53.8918835 | -166.5058958 1.210{ 5.170 5.290 3.860|debris
550 WAA_SSS_400kHz_DutchHarborLandFill_0063 53.8878726 | -166.5113005 1.840( 11.780 8.570 4.920|debris
551 WAA_SSS_400kHz_DutchHarborLandFill_0106 53.8850914 | -166.5186599 2.510( 19.150 8.620 5.420{Unknown
552 WAA_SSS_400kHz_DutchHarborLandFill_0114 53.8842932 | -166.5199327 1.110{ 7.650 4.950 1.790(debris
553 WAA_SSS_400kHz_DutchHarborLandFill_0120 53.8839501 | -166.5210135 0.000| 7.140 3.230 0.000|debris
554 WAA _SSS 400kHz_DutchHarborLandFill 0122 53.8837454 -166.5215976 1.540 6.720 4.780 4.840|debris
555 WAA_SSS_400kHz_DutchHarborLandFill_0087 53.8869007 | -166.5126464 1.640| 8.680 8.050 4.020|debris
556 WAA_SSS_400kHz_DutchHarborLandFill_0066 53.8878110 | -166.5110277 2.230( 9.740 7.620 4.190|debris
557 WAA_SSS_400kHz_DutchHarborLandFill_0058 53.8881205 | -166.5107762 2.670( 8.840 3.450 4.010|debris
558 WAA_SSS_400kHz_DutchHarborLandFill_0035 53.8900350 | -166.5073435 1.820( 9.820 4.630 2.470
559 WAA_SSS_400kHz_DutchHarborLandFill_0037 53.8899414 | -166.5070349 1.360( 8.100 5.710 3.100|debris
560 WAA_SSS_400kHz_DutchHarborLandFill_0031 53.8901975 | -166.5070616 1.040 3.880 3.060 1.240(debris
561 WAA_SSS_400kHz_DutchHarborLandFill_0014 53.8909251 | -166.5055017 5.520| 14.400 7.160 8.050|wreck
562 WAA_SSS_400kHz_DutchHarborLandFill_0003 53.8919422 | -166.5043495 1.390( 5.670 5.510 4.090|debris
563 WAA_SSS_400kHz_DutchHarborLandFill_0015 53.8908122 | -166.5049060 2.740( 5.700 6.650 3.620|fish trap
564 WAA_SSS_400kHz_DutchHarborLandFill_0012 53.8912498 | -166.5055134 1.100( 4.230 3.050 2.680|debris
565 WAA_SSS_400kHz_DutchHarborLandFill_0032 53.8901552 | -166.5060056 1.340| 16.760 4.820 3.140|debris cluster
566 WAA_SSS_400kHz_DutchHarborLandFill_0029 53.8902802 | -166.5077289 1.880( 5.310 2.800 5.130|debris
567 WAA_SSS_400kHz_DutchHarborLandFill_0034 53.8900370 | -166.5079899 2.490( 5.840 2.570 6.480|fish trap
568 WAA_SSS_400kHz_DutchHarborLandFill_0036 53.8899966 | -166.5080639 2.270( 7.520 8.740 6.200(fish trap
569 WAA_SSS_400kHz_DutchHarborLandFill_0043 53.8893431 | -166.5071711 2.280( 10.510 4.960 4.780|debris
570 WAA_SSS_400kHz_DutchHarborLandFill_0077 53.8874959 | -166.5125640 2.220( 15.000 5.870 3.340|debris
571 WAA_SSS_400kHz_DutchHarborLandFill_0075 53.8875047 | -166.5129849 0.000| 22.400 0.000 0.000|debris
572 WAA_SSS_400kHz_DutchHarborLandFill_0070 53.8877644 | -166.5116660 2.810( 12.670 8.710 3.660|fish trap
573 WAA_SSS_400kHz_DutchHarborLandFill_0093 53.8863474 | -166.5150556 7.180| 28.030( 11.880 13.280|Unknown
574 WAA_SSS_400kHz_DutchHarborLandFill_0102 53.8853538 | -166.5171849 1.520( 10.880 2.240 3.150|debris
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575 WAA_SSS_400kHz_DutchHarborLandFill_0113 53.8843814 | -166.5180106 0.000( 17.410| 12.600 0.000(debris
576 WAA_SSS_400kHz_DutchHarborLandFill_0111 53.8845892 | -166.5188655 1.080| 8.550 5.380 2.540|Unknown
577 WAA_SSS_400kHz_DutchHarborLandFill_0133 53.8827757 | -166.5203649 0.430( 11.850 4.140 0.550(debris
578 WAA_SSS_400kHz_DutchHarborLandFill_0074 53.8875157 | -166.5103036 4.040( 26.080 8.990 7.060|debris cluster
579 WAA_SSS_400kHz_DutchHarborLandFill_0021 53.8906951 | -166.5052552 1.850( 9.660 9.950 3.770|fish trap
580 WAA_SSS_400kHz_DutchHarborLandFill_0010 53.8914584 | -166.5042038 0.380| 8.680 4.480 2.680|debris
581 WAA_SSS_400kHz_DutchHarborLandFill_0044 53.8892708 | -166.5079383 1.600| 5.170 3.910 4.320|debris
582 WAA_SSS_400kHz_DutchHarborLandFill_0048 53.8890597 | -166.5080458 1.420| 3.940 2.500 2.800]|debris
583 WAA_SSS_400kHz_DutchHarborLandFill_0057 53.8882228 | -166.5085667 1.090| 7.940 2.930 1.750|debris
584 WAA_SSS_400kHz_DutchHarborLandFill_0094 53.8863377 | -166.5130969 4.360( 26.460( 11.600 5.590|debris cluster
585 WAA_SSS_400kHz_DutchHarborLandFill_0116 53.8842059 | -166.5173825 0.000( 0.000 0.000 0.000
586 WAA_SSS_400kHz_DutchHarborLandFill_0128 53.8833402 | -166.5193180 0.000| 0.000 0.000 0.000
587 WAA_SSS_400kHz_DutchHarborLandFill_0126 53.8834724 | -166.5188282 0.000| 0.000 0.000 0.000
588 WAA_SSS_400kHz_DutchHarborLandFill_0134 53.8822585 | -166.5190715 0.000( 0.000 0.000 0.000
589 WAA_SSS_400kHz_DutchHarborLandFill_0129 53.8832962 | -166.5165077 0.000( 0.000 0.000 0.000
590 WAA_SSS_400kHz_DutchHarborLandFill_0082 53.8873005 | -166.5116234 0.000( 0.000 0.000 0.000
591 WAA_SSS_400kHz_DutchHarborLandFill_0090 53.8865586 | -166.5106698 0.000( 0.000 0.000 0.000
592 WAA_SSS_400kHz_DutchHarborLandFill_0078 53.8874686 | -166.5112513 0.000{ 0.000 0.000 0.000
593 WAA_SSS_400kHz_DutchHarborLandFill_0053 53.8885474 | -166.5091716 0.000| 0.000 0.000 0.000
594 WAA_SSS_400kHz_DutchHarborLandFill_0049 53.8889230 | -166.5083645 0.000( 0.000 0.000 0.000
595 WAA_SSS_400kHz_DutchHarborLandFill_0023 53.8906366 | -166.5049860 0.000( 0.000 0.000 0.000
596 WAA_SSS_400kHz_DutchHarborLandFill_0040 53.8897364 | -166.5065051 0.000( 0.000 0.000 0.000
597 WAA_SSS_400kHz_DutchHarborLandFill_0073 53.8876332 | -166.5100026 0.000{ 0.000 0.000 0.000
598 WAA_SSS_400kHz_DutchHarborLandFill_0127 53.8833514 | -166.5174392 0.000( 0.000 0.000 0.000
599 WAA_SSS_400kHz_DutchHarborLandFill_0139 53.8815584 | -166.5191940 0.000( 0.000 0.000 0.000
600 WAA_SSS_400kHz_DutchHarborLandFill_0140 53.8815433 | -166.5195910 0.000| 0.000 0.000 0.000
601 WAA_SSS_400kHz_DutchHarborLandFill_0136 53.8819832 | -166.5187327 0.000( 0.000 0.000 0.000
602 WAA_SSS_400kHz_DutchHarborLandFill_0138 53.8819166 | -166.5192341 0.000{ 0.000 0.000 0.000
603 WAA_SSS_400kHz_DutchHarborLandFill_0132 53.8830174 | -166.5156202 0.000( 15.500| 10.740 0.000{Unknown
604 WAA_SSS_400kHz_DutchHarborLandFill_0135 53.8820058 | -166.5155539 1.200| 5.980 4.200 1.650
605 WAA_SSS_400kHz_DutchHarborLandFill_0137 53.8819639 | -166.5158705 1.180( 6.140 5.020 1.370(debris
606 WAA_SSS_400kHz_DutchHarborLandFill_0130 53.8832696 | -166.5143987 2.770| 7.610 4.920 8.850(Unknown
607 WAA _SSS 400kHz_DutchHarborLandFill_ 0131 53.8831353 | -166.5142191 1.160( 14.310| 10.450 2.700(Unknown
608 WAA_SSS 400kHz_DutchHarborLandFill_0141 53.8814358 | -166.5150500 2.840( 9.550 5.960 5.070|Unknown
609 WAA_SSS_400kHz_DutchHarborSpit_0001 53.9123547 | -166.5086393 3.640( 6.160 2.410 15.400{unknown
610 WAA_SSS_400kHz_DutchHarborSpit_0002 53.9123437 | -166.5084808 3.380( 6.890 4.220 12.800{unknown
611 WAA_SSS_400kHz_DutchHarborSpit_0003 53.9123055 | -166.5080742 3.400( 8.350 4.900 7.490|debris
612 WAA_SSS_400kHz_DutchHarborSpit_0004 53.9122968 | -166.5084436 2.140( 9.390 7.580 2.910|debris
613 WAA_SSS_400kHz_DutchHarborSpit_0005 53.9122857 | -166.5082373 3.160| 27.160 0.000 6.150|debris cluster
614 WAA_SSS_400kHz_DutchHarborSpit_0006 53.9122663 | -166.5078297 1.890| 8.830 3.610 5.620|debris
615 WAA_SSS_400kHz_DutchHarborSpit_0007 53.9122622 | -166.5079173 0.860( 18.220 3.690 2.810|debris
616 WAA_SSS_400kHz_DutchHarborSpit_0008 53.9122600 | -166.5079165 1.700| 29.470 1.900 6.220|debris
617 WAA_SSS_400kHz_DutchHarborSpit_0009 53.9122582 | -166.5076863 1.920| 9.990 3.250 3.630|debris
618 WAA_SSS_400kHz_DutchHarborSpit_0010 53.9122575 | -166.5083588 3.400( 8.300 3.940 7.060|unknown
619 WAA_SSS_400kHz_DutchHarborSpit_0011 53.9122572 | -166.5083860 0.460| 5.650 1.780 0.830|debris
620 WAA_SSS_400kHz_DutchHarborSpit_0012 53.9122510 | -166.5087300 4960 8.860 5.110 19.200{unknown
621 WAA_SSS_400kHz_DutchHarborSpit_0013 53.9122508 | -166.5084214 3.200( 5.860 4.100 6.250(fish trap
622 WAA_SSS_400kHz_DutchHarborSpit_0014 53.9122415 | -166.5079782 0.670( 3.620 1.420 2.210|unknown
623 WAA_SSS_400kHz_DutchHarborSpit_0015 53.9122312 | -166.5086326 2.870| 4.260 3.450 4.350|debris
624 WAA_SSS_400kHz_DutchHarborSpit_0016 53.9122167 | -166.5079576 0.580( 33.360 2.410 2.410|piling
625 WAA_SSS_400kHz_DutchHarborSpit_0017 53.9121925 | -166.5080672 0.880| 28.120 4.220 3.230|debris
626 WAA_SSS_400kHz_DutchHarborSpit_0018 53.9121912 | -166.5085200 4.560( 11.510 9.200 11.630(debris
627 WAA_SSS_400kHz_DutchHarborSpit_0019 53.9121910 | -166.5079769 0.780( 16.880 2.870 3.610|debris
628 WAA_SSS_400kHz_DutchHarborSpit_0020 53.9121892 | -166.5078364 1.140| 6.690 2.010 3.630|debris
629 WAA_SSS_400kHz_DutchHarborSpit_0021 53.9121742 | -166.5088194 2.390| 10.500 6.450 3.090(fish trap
630 WAA_SSS_400kHz_DutchHarborSpit_0022 53.9121709 | -166.5076888 0.950( 10.400 2.880 2.030|piling
631 WAA_SSS_400kHz_DutchHarborSpit_0023 53.9121585 | -166.5070682 3.550( 6.030 3.040 4.740
632 WAA_SSS_400kHz_DutchHarborSpit_0024 53.9121535 | -166.5080759 0.290| 14.910 0.810 1.210(piling
633 WAA_SSS_400kHz_DutchHarborSpit_0025 53.9121515 | -166.5078677 0.480| 10.030 2.530 1.620(debris
634 WAA_SSS_400kHz_DutchHarborSpit_0026 53.9121512 | -166.5076657 2.660| 9.110 4.620 5.870|debris
635 WAA_SSS_400kHz_DutchHarborSpit_0027 53.9121499 | -166.5086139 1.690| 4.460 2.040 4.140|debris
636 WAA_SSS_400kHz_DutchHarborSpit_0028 53.9121346 | -166.5075414 3.490( 6.160 3.700 6.090|debris
637 WAA_SSS_400kHz_DutchHarborSpit_0029 53.9121337 | -166.5085198 0.770( 18.540 2.320 3.210|piling
638 WAA_SSS_400kHz_DutchHarborSpit_0030 53.9121243 | -166.5082214 1.600( 19.380 7.120 6.150|unknown
639 WAA_SSS_400kHz_DutchHarborSpit_0031 53.9121055 | -166.5087662 1.600( 28.210 4.410 3.500|debris
640 WAA_SSS_400kHz_DutchHarborSpit_0032 53.9120861 | -166.5080638 1.710( 8.580 2.440 5.530|debris
641 WAA_SSS_400kHz_DutchHarborSpit_0033 53.9120815 | -166.5085703 1.280| 6.010 2.230 4.550|debris
642 WAA_SSS_400kHz_DutchHarborSpit_0034 53.9120810 | -166.5079715 1.340| 9.630 4.660 2.170|debris
643 WAA_SSS_400kHz_DutchHarborSpit_0035 53.9120639 | -166.5083340 0.650( 7.510 1.210 2.700|piling
644 WAA_SSS_400kHz_DutchHarborSpit_0036 53.9120554 | -166.5089558 1.660| 8.150 6.200 3.300(fish trap
645 WAA_SSS_400kHz_DutchHarborSpit_0037 53.9120459 | -166.5087103 3.420| 8.040 4.700 7.400|fish trap
646 WAA_SSS_400kHz_DutchHarborSpit_0038 53.9120412 | -166.5089901 1.630( 9.720 6.950 3.310|debris
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647 WAA_SSS_400kHz_DutchHarborSpit_0039 53.9120322 | -166.5069820 3.230| 5.030 2.530 3.570(|fish trap
648 WAA_SSS_400kHz_DutchHarborSpit_0040 53.9120322 | -166.5085161 1.480( 9.350 7.120 5.410f|fish trap
649 WAA_SSS_400kHz_DutchHarborSpit_0041 53.9120321 | -166.5083255 0.540| 11.710 1.270 2.500(piling
650 WAA_SSS_400kHz_DutchHarborSpit_0042 53.9120266 | -166.5090572 4.770| 10.290 5.060 10.540|debris
651 WAA_SSS_400kHz_DutchHarborSpit_0043 53.9120264 | -166.5075152 1.680 5.960 2.990 3.280|debris
652 WAA_SSS_400kHz_DutchHarborSpit_0044 53.9119973 | -166.5087667 2.950( 6.430 4.090 5.100|debris
653 WAA_SSS_400kHz_DutchHarborSpit_0045 53.9119969 | -166.5089518 2.890( 5.860 5.950 8.880|fish trap
654 WAA_SSS_400kHz_DutchHarborSpit_0046 53.9119466 | -166.5084785 1.030( 5.470 2.820 6.010|debris
655 WAA_SSS_400kHz_DutchHarborSpit_0047 53.9119320 | -166.5089374 0.380| 14.980 4,550 1.450(debris
656 WAA_SSS_400kHz_DutchHarborSpit_0048 53.9119318 | -166.5075315 1.440( 1.380 0.980 2.850{unknown
657 WAA_SSS_400kHz_DutchHarborSpit_0049 53.9119287 | -166.5086878 2.610( 5.040 3.720 13.810|debris
658 WAA_SSS_400kHz_DutchHarborSpit_0050 53.9118859 | -166.5093203 5.470| 11.540 4.530 19.730|debris
659 WAA_SSS_400kHz_DutchHarborSpit_0051 53.9118830 | -166.5089456 2.660( 9.840 8.880 13.220(|fish trap
660 WAA_SSS_400kHz_DutchHarborSpit_0052 53.9118729 | -166.5072314 1.390( 5.730 3.450 2.680|debris
661 WAA_SSS_400kHz_DutchHarborSpit_0053 53.9118718 | -166.5070405 1.270( 8.000 3.740 2.850{unknown
662 WAA_SSS_400kHz_DutchHarborSpit_0054 53.9118705 | -166.5070017 0.520| 15.040 0.960 2.320(piling
663 WAA_SSS_400kHz_DutchHarborSpit_0055 53.9118650 | -166.5087746 1.010| 11.460 1.910 1.480(piling
664 WAA_SSS_400kHz_DutchHarborSpit_0056 53.9118597 | -166.5087582 2.820( 7.750 3.230 6.450|debris
665 WAA_SSS_400kHz_DutchHarborSpit_0057 53.9118550 | -166.5091370 8.460| 5.510 4.820 15.760|debris
666 WAA_SSS_400kHz_DutchHarborSpit_0058 53.9118374 | -166.5072035 1.120| 9.500 3.750 3.060|unknown
667 WAA_SSS_400kHz_DutchHarborSpit_0059 53.9118311 | -166.5089397 0.440| 16.190 2.520 2.270|piling
668 WAA_SSS_400kHz_DutchHarborSpit_0060 53.9118306 | -166.5069006 3.640| 10.930 8.930 4.820|debris
669 WAA_SSS_400kHz_DutchHarborSpit_0061 53.9118065 | -166.5095169 3.250| 6.380 3.920 9.230|debris
670 WAA_SSS_400kHz_DutchHarborSpit_0062 53.9117984 | -166.5086254 0.900| 8.040 1.790 2.460{unknown
671 WAA_SSS_400kHz_DutchHarborSpit_0063 53.9117931 | -166.5094104 2.200( 9.500 5.620 8.260|debris
672 WAA_SSS_400kHz_DutchHarborSpit_0064 53.9117812 | -166.5089534 0.320| 16.840( 16.170 1.860(debris cluster
673 WAA_SSS_400kHz_DutchHarborSpit_0065 53.9117755 | -166.5093202 3.190| 8.330 7.650 17.190|fish trap
674 WAA_SSS_400kHz_DutchHarborSpit_0066 53.9117589 | -166.5096629 1.580| 6.910 4.360 2.840|debris
675 WAA_SSS_400kHz_DutchHarborSpit_0067 53.9117459 | -166.5094258 5.680| 9.570 3.900 9.980|debris
676 WAA_SSS_400kHz_DutchHarborSpit_0068 53.9117416 | -166.5088066 0.370| 7.240 1.240 2.690|debris
677 WAA_SSS_400kHz_DutchHarborSpit_0069 53.9117272 | -166.5093768 2.110( 26.200 4.980 11.540|debris cluster
678 WAA_SSS_400kHz_DutchHarborSpit_0070 53.9117252 | -166.5092460 4.510| 11.230 6.960 7.240|debris
679 WAA_SSS_400kHz_DutchHarborSpit_0071 53.9117243 | -166.5092340 3.930| 35.930( 12.210 30.650(debris cluster
680 WAA_SSS_400kHz_DutchHarborSpit_0072 53.9117221 | -166.5090804 1.050( 6.010 6.010 7.460|tires
681 WAA_SSS_400kHz_DutchHarborSpit_0073 53.9117078 | -166.5083748 0.740| 12.960 1.670 1.250(piling
682 WAA_SSS_400kHz_DutchHarborSpit_0074 53.9117059 | -166.5090331 1.150( 8.410 5.260 3.730{unknown
683 WAA_SSS_400kHz_DutchHarborSpit_0075 53.9116904 | -166.5095199 1.800( 7.130 1.680 7.730|debris
684 WAA_SSS_400kHz_DutchHarborSpit_0076 53.9116752 | -166.5096295 4.780| 5.270 3.000 19.190|debris
685 WAA_SSS_400kHz_DutchHarborSpit_0077 53.9116657 | -166.5094292 4.340| 8.960 4.980 31.700|unknown
686 WAA_SSS_400kHz_DutchHarborSpit_0078 53.9116532 | -166.5093772 2.490( 10.590 2.560 9.930|debris
687 WAA_SSS_400kHz_DutchHarborSpit_0079 53.9115786 | -166.5101698 3.300| 10.470 3.160 9.410|debris
688 WAA_SSS_400kHz_DutchHarborSpit_0080 53.9115615 | -166.5103670 3.070| 8.320 4.470 11.730|unknown
689 WAA_SSS_400kHz_DutchHarborSpit_0081 53.9115479 | -166.5092368 0.560| 19.570 4.740 5.360|debris
690 WAA_SSS_400kHz_DutchHarborSpit_0082 53.9115051 | -166.5098040 1.430( 4.360 1.740 6.360|debris
691 WAA_SSS_400kHz_DutchHarborSpit_0083 53.9115017 | -166.5095892 1.180( 14.920 3.450 7.070|debris cluster
692 WAA_SSS_400kHz_DutchHarborSpit_0084 53.9114997 | -166.5096590 0.870| 10.790 5.530 4.660|debris
693 WAA_SSS_400kHz_DutchHarborSpit_0085 53.9114568 | -166.5075227 1.750( 8.070 2.200 2.850|debris
694 WAA_SSS_400kHz_DutchHarborSpit_0086 53.9114336 | -166.5095277 0.580| 8.070 3.060 4.240|debris
695 WAA_SSS_400kHz_DutchHarborSpit_0087 53.9114155 | -166.5101198 1.050( 11.910 2.200 2.800(piling
696 WAA_SSS_400kHz_DutchHarborSpit_0088 53.9113635 | -166.5092789 2.270( 12.850 2.600 3.110|debris
697 WAA_SSS_400kHz_DutchHarborSpit_0089 53.9113511 | -166.5097690 4.120| 5.780 2.600 5.790{unknown
698 WAA_SSS_400kHz_DutchHarborSpit_0090 53.9113350 | -166.5079952 1.900( 14.660 5.220 6.710|unknown
699 WAA_SSS_400kHz_DutchHarborSpit_0091 53.9113186 | -166.5092870 1.510| 13.550 4.850 3.640|debris
700 WAA_SSS_400kHz_DutchHarborSpit_0092 53.9113126 | -166.5071688 1.470( 13.540 4.430 2.950|debris
701 WAA_SSS_400kHz_DutchHarborSpit_0093 53.9112919 | -166.5102027 0.700| 15.310 1.700 1.680(piling
702 WAA_SSS_400kHz_DutchHarborSpit_0094 53.9112888 | -166.5099950 0.000| 16.160 0.000 0.000
703 WAA_SSS_400kHz_DutchHarborSpit_0095 53.9112734 | -166.5101143 1.570| 41.620| 24.800 7.080|debris cluster
704 WAA_SSS_400kHz_DutchHarborSpit_0096 53.9112669 | -166.5102646 0.660| 8.740 1.860 2.100|debris
705 WAA_SSS_400kHz_DutchHarborSpit_0097 53.9112523 | -166.5103230 1.060| 13.240 2.450 3.200|piling
706 WAA_SSS_400kHz_DutchHarborSpit_0098 53.9112329 | -166.5075297 1.190( 8.240 2.680 3.520{unknown
707 WAA_SSS_400kHz_DutchHarborSpit_0099 53.9112187 | -166.5101550 2.100( 10.490 6.020 4.470|fish trap
708 WAA_SSS_400kHz_DutchHarborSpit_0100 53.9112108 | -166.5101025 4.820| 6.950 6.810 6.910|fish trap
709 WAA_SSS_400kHz_DutchHarborSpit_0101 53.9111827 | -166.5102948 2.850( 6.460 4.820 12.060|fish trap
710 WAA_SSS_400kHz_DutchHarborSpit_0102 53.9111785 | -166.5104000 3.220| 7.150 2.160 9.140|unknown
711 WAA_SSS_400kHz_DutchHarborSpit_0103 53.9111641 -166.5075447 1.020( 17.920 3.880 5.710{unknown
712 WAA_SSS_400kHz_DutchHarborSpit_0104 53.9111558 | -166.5099016 0.000| 0.000 0.000 0.000
713 WAA_SSS_400kHz_DutchHarborSpit_0105 53.9111156 | -166.5076585 0.820| 4.600 4.540 3.940{unknown
714 WAA_SSS_400kHz_DutchHarborSpit_0106 53.9111077 | -166.5103827 0.620| 18.150 2.220 2.490(piling
715 WAA_SSS_400kHz_DutchHarborSpit_0107 53.9111022 | -166.5067944 2.320( 19.250 4.920 5.550|debris
716 WAA_SSS_400kHz_DutchHarborSpit_0108 53.9110966 | -166.5104351 0.930| 13.470 2.210 2.470(piling
717 WAA_SSS_400kHz_DutchHarborSpit_0109 53.9110936 | -166.5078290 0.600| 33.420 3.470 3.630|piling
718 WAA_SSS_400kHz_DutchHarborSpit_0110 53.9110710 | -166.5107008 1.090( 12.710 2.940 2.820|debris
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719 WAA_SSS_400kHz_DutchHarborSpit_0111 53.9110663 | -166.5106178 4.270( 12.020 7.490 8.560(unknown
720 WAA_SSS_400kHz_DutchHarborSpit_0112 53.9110648 | -166.5106502 2.690| 7.070 5.780 9.000(debris
721 WAA_SSS_400kHz_DutchHarborSpit_0113 53.9110087 | -166.5094715 0.610( 5.670 1.810 1.280|debris
722 WAA_SSS_400kHz_DutchHarborSpit_0114 53.9110055 | -166.5081201 1.290| 7.930 3.570 3.600|debris
723 WAA_SSS_400kHz_DutchHarborSpit_0115 53.9110044 | -166.5105669 1.230| 32.430 3.900 5.060|piling
724 WAA_SSS_400kHz_DutchHarborSpit_0116 53.9109895 | -166.5111912 2.580| 12.410| 6.000 8.200|unknown
725 WAA_SSS_400kHz_DutchHarborSpit_0117 53.9109521 | -166.5103619 0.380( 28.740 0.980 0.810(piling
726 WAA_SSS_400kHz_DutchHarborSpit_0118 53.9109397 | -166.5102929 3.170( 31.720 4.150 3.450|piling
727 WAA_SSS_400kHz_DutchHarborSpit_0119 53.9108693 | -166.5077251 2.180| 16.810| 11.020 5.950|debris
728 WAA_SSS_400kHz_DutchHarborSpit_0120 53.9108693 | -166.5109460 1.730| 21.810 2.840 3.270|piling
729 WAA_SSS_400kHz_DutchHarborSpit_0121 53.9108689 | -166.5110292 1.280| 14.290 1.670 3.010|debris
730 WAA_SSS_400kHz_DutchHarborSpit_0122 53.9108139 | -166.5108855 1.330| 14.040 4.170 1.930|debris
731 WAA_SSS_400kHz_DutchHarborSpit_0123 53.9108118 | -166.5110813 2.860| 22.450 6.740 6.880|debris
732 WAA_SSS_400kHz_DutchHarborSpit_0124 53.9108079 | -166.5105802 4.010( 4.460 5.310 10.790(debris
733 WAA_SSS_400kHz_DutchHarborSpit_0125 53.9107911 | -166.5092337 0.000( 10.050 6.060 0.000(debris
734 WAA_SSS_400kHz_DutchHarborSpit_0126 53.9107900 | -166.5109519 0.670( 27.460 2.410 2.430|piling
735 WAA_SSS_400kHz_DutchHarborSpit_0127 53.9107806 | -166.5093386 1.930| 5.470 4.260 4.080{unknown
736 WAA_SSS_400kHz_DutchHarborSpit_0128 53.9107757 | -166.5104893 2.760| 14.450 5.180 3.000|unknown
737 WAA_SSS_400kHz_DutchHarborSpit_0129 53.9107314 -166.5110627 1.160( 17.840 1.980 1.630(piling
738 WAA_SSS_400kHz_DutchHarborSpit_0130 53.9107005 | -166.5106471 2.690| 17.670 6.270 8.720|wreck
739 WAA_SSS_400kHz_DutchHarborSpit_0131 53.9105973 | -166.5110564 5.100( 3.300 3.900 6.850|unknown
740 WAA_SSS_400kHz_DutchHarborSpit_0132 53.9105959 | -166.5103828 0.800( 4.790 2.500 1.350|debris
741 WAA_SSS_400kHz_DutchHarborSpit_0133 53.9104402 | -166.5101015 2.740| 5.520 2.540 5.790|debris
742 WAA_SSS_400kHz_DutchHarborSpit_0134 53.9103704 | -166.5117818 1.130| 42.470 2.950 3.300|piling
743 WAA_SSS_400kHz_DutchHarborSpit_0135 53.9103235 | -166.5102105 3.030{ 5.490 5.030 5.020|debris
744 WAA_SSS_400kHz_DutchHarborSpit_0136 53.9102216 | -166.5100528 0.510( 22.150 3.640 2.420|debris
745 WAA_SSS 400kHz_DutchHarborSpit_0137 53.9102203 | -166.5102453 0.580| 14.890 3.230 2.330|unknown
746 WAA_SSS_400kHz_DutchHarborSpit_0138 53.9101035 | -166.5122094 1.810| 13.040 8.220 6.040|debris
747 WAA_SSS_400kHz_DutchHarborSpit_0139 53.9100999 | -166.5117830 2.370| 13.400 6.370 6.910|debris
748 WAA_SSS_400kHz_DutchHarborSpit_0140 53.9100824 | -166.5086915 1.770| 5.000 5.000 3.050|unknown
749 WAA_SSS_400kHz_DutchHarborSpit_0141 53.9100780 | -166.5121499 6.110( 12.450 9.400 8.460(debris
750 WAA_SSS_400kHz_DutchHarborSpit_0142 53.9100717 -166.5107541 1.440( 7.060 6.280 1.710(debris
751 WAA_SSS_400kHz_DutchHarborSpit_0143 53.9100582 | -166.5122272 0.610( 23.990 7.510 1.550{unknown
752 WAA_SSS_400kHz_DutchHarborSpit_0144 53.9099656 | -166.5122748 0.350( 8.530 1.940 1.100|debris
753 WAA_SSS_400kHz_DutchHarborSpit_0145 53.9099207 | -166.5119725 0.870( 19.810 3.850 1.890|debris
754 WAA_SSS_400kHz_DutchHarborSpit_0146 53.9099128 | -166.5122666 0.830( 21.480 4.530 1.820|debris
755 WAA_SSS_400kHz_DutchHarborSpit_0147 53.9098611 | -166.5125159 0.970( 7.920 4.950 3.570|fish trap
756 WAA_SSS_400kHz_DutchHarborSpit_0148 53.9098301 | -166.5122197 1.460| 4.450 1.750 5.250]|debris
757 WAA_SSS_400kHz_DutchHarborSpit_0149 53.9097877 | -166.5098315 1.310| 5.870 2.190 3.270|debris
758 WAA_SSS_400kHz_DutchHarborSpit_0150 53.9097627 | -166.5117825 0.890( 5.870 3.310 2.990|debris
759 WAA_SSS_400kHz_DutchHarborSpit_0151 53.9097364 | -166.5117709 0.680( 10.760 4.650 1.450|unknown
760 WAA_SSS_400kHz_DutchHarborSpit_0152 53.9096230 | -166.5086050 1.760| 3.460 2.030 5.440|debris
761 WAA_SSS_400kHz_DutchHarborSpit_0153 53.9096053 | -166.5122903 0.550( 12.730 2.270 1.740|debris
762 WAA_SSS_400kHz_DutchHarborSpit_0154 53.9096011 | -166.5111557 0.880( 10.860 2.260 1.650|debris
763 WAA_SSS_400kHz_DutchHarborSpit_0155 53.9092778 | -166.5094348 0.560( 4.850 4.650 0.820|unknown
764 WAA_SSS_400kHz_DutchHarborSpit_0156 53.9092522 | -166.5124827 2.860| 4.030 2.350 6.830|debris
765 WAA_SSS_400kHz_DutchHarborSpit_0157 53.9092256 | -166.5093955 1.470| 31.370 1.980 1.920]piling
766 WAA_SSS_400kHz_DutchHarborSpit_0158 53.9091199 | -166.5130975 4.420( 28.270( 13.130 12.760(fish trap
767 WAA_SSS_400kHz_DutchHarborSpit_0159 53.9091032 | -166.5091215 3.970( 7.250 6.500 6.830|fish trap
768 WAA_SSS_400kHz_DutchHarborSpit_0160 53.9090930 | -166.5115506 2.380| 3.280 3.550 3.830|unknown
769 WAA_SSS_400kHz_DutchHarborSpit_0161 53.9090661 | -166.5110521 0.320( 7.870 1.980 0.840{unknown
770 WAA_SSS_400kHz_DutchHarborSpit_0162 53.9090090 | -166.5125730 1.630| 8.270 3.520 4.330{unknown
771 WAA_SSS_400kHz_DutchHarborSpit_0163 53.9090027 | -166.5130447 1.060| 5.240 2.690 3.550|debris
772 WAA_SSS_400kHz_DutchHarborSpit_0164 53.9090017 | -166.5108369 1.070| 15.040 4.030 2.890|unknown
773 WAA_SSS_400kHz_DutchHarborSpit_0165 53.9089655 | -166.5107948 3.040( 12.300 7.530 3.820|debris
774 WAA_SSS_400kHz_DutchHarborSpit_0166 53.9089423 | -166.5107400 2.900| 11.900 6.390 5.040|debris
775 WAA_SSS_400kHz_DutchHarborSpit_0167 53.9089108 | -166.5114664 2.110| 8.020 8.160 2.890|unknown
776 WAA_SSS_400kHz_DutchHarborSpit_0168 53.9089017 | -166.5126689 3.600( 6.500 5.560 10.130(debris
777 WAA_SSS_400kHz_DutchHarborSpit_0169 53.9088290 | -166.5133156 1.560| 22.100 6.280 3.820|debris
778 WAA_SSS_400kHz_DutchHarborSpit_0170 53.9087818 | -166.5135853 0.360( 10.890 2.080 1.090|piling
779 WAA_SSS_400kHz_DutchHarborSpit_0171 53.9087535 | -166.5130857 0.620( 13.170 2.450 1.900]piling
780 WAA_SSS_400kHz_DutchHarborSpit_0172 53.9087101 | -166.5132825 0.550( 9.320 0.990 1.090|piling
781 WAA_SSS_400kHz_DutchHarborSpit_0173 53.9086528 | -166.5123837 3.160( 5.840 3.140 4.280|debris
782 WAA_SSS_400kHz_DutchHarborSpit_0174 53.9086346 | -166.5143392 3.530( 6.110 2.260 4.160|debris
783 WAA_SSS_400kHz_DutchHarborSpit_0175 53.9086007 | -166.5124470 3.800( 5.770 3.100 6.990|unknown
784 WAA_SSS_400kHz_DutchHarborSpit_0176 53.9085266 | -166.5100701 1.060| 19.030 2.410 1.340|piling
785 WAA_SSS_400kHz_DutchHarborSpit_0177 53.9084509 | -166.5101064 0.630( 18.940 1.970 1.080|piling
786 WAA_SSS_400kHz_DutchHarborSpit_0178 53.9084299 | -166.5101056 0.940( 12.660 4.040 1.120|debris
787 WAA_SSS_400kHz_DutchHarborSpit_0179 53.9083485 | -166.5101579 1.100| 9.070 1.350 1.880|piling
788 WAA_SSS_400kHz_DutchHarborSpit_0180 53.9083200 | -166.5143332 0.960( 13.580 1.320 2.960|piling
789 WAA_SSS_400kHz_DutchHarborSpit_0181 53.9083106 | -166.5101899 1.680| 10.800 2.890 2.950|debris
790 WAA_SSS_400kHz_DutchHarborSpit_0182 53.9082731 | -166.5099293 0.240( 8.720 1.610 1.140|piling
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791 WAA_SSS_400kHz_DutchHarborSpit_0183 53.9082270 | -166.5140309 0.850| 28.030 1.560 1.510(piling
792 WAA_SSS_400kHz_DutchHarborSpit_0184 53.9082192 | -166.5143715 0.730| 31.090 2.740 2.970(piling
793 WAA_SSS_400kHz_DutchHarborSpit_0185 53.9082163 | -166.5142847 1.330( 7.120 3.200 5.330|debris
794 WAA_SSS_400kHz_DutchHarborSpit_0186 53.9082026 | -166.5102249 0.830| 5.930 1.360 1.340{unknown
795 WAA_SSS_400kHz_DutchHarborSpit_0187 53.9081660 | -166.5146581 0.580| 9.330 1.420 1.970(debris
796 WAA_SSS_400kHz_DutchHarborSpit_0188 53.9081618 | -166.5148116 0.480| 6.940 1.810 1.090(debris
797 WAA_SSS_400kHz_DutchHarborSpit_0189 53.9081554 | -166.5115348 0.530| 8.260 6.540 1.130(debris
798 WAA_SSS_400kHz_DutchHarborSpit_0190 53.9081071 | -166.5149870 1.000( 17.240 1.260 9.270|piling
799 WAA_SSS_400kHz_DutchHarborSpit_0191 53.9080948 | -166.5102256 0.830| 17.720 1.730 2.210(piling
800 WAA_SSS_400kHz_DutchHarborSpit_0192 53.9080767 | -166.5097717 0.600| 13.200 2.060 1.530(piling
801 WAA_SSS_400kHz_DutchHarborSpit_0193 53.9080668 | -166.5149441 1.060( 3.130 1.990 11.640|debris
802 WAA_SSS_400kHz_DutchHarborSpit_0194 53.9080043 | -166.5104323 1.080| 16.160 2.260 1.870]piling
803 WAA_SSS_400kHz_DutchHarborSpit_0195 53.9079792 | -166.5137632 1.790( 7.050 2.320 5.410|debris
804 WAA_SSS_400kHz_DutchHarborSpit_0196 53.9079244 | -166.5104134 2.480( 3.590 2.460 3.740{unknown
805 WAA_SSS_400kHz_DutchHarborSpit_0197 53.9079099 | -166.5161610 1.570( 5.490 4.610 8.570|debris
806 WAA_SSS_400kHz_DutchHarborSpit_0198 53.9078757 | -166.5107836 8.660| 23.490 7.470 23.480|unknown
807 WAA_SSS_400kHz_DutchHarborSpit_0199 53.9078044 | -166.5096710 8.070| 6.420 5.330 21.610{unknown
808 WAA_SSS_400kHz_DutchHarborSpit_0200 53.9077915 | -166.5105799 0.710| 10.260 1.690 1.070(debris
809 WAA_SSS_400kHz_DutchHarborSpit_0201 53.9077505 | -166.5164628 1.480| 6.590 3.720 7.720|debris
810 WAA_SSS_400kHz_DutchHarborSpit_0202 53.9076768 | -166.5150983 0.900( 18.610 4.490 3.230|debris
811 WAA_SSS_400kHz_DutchHarborSpit_0203 53.9076622 | -166.5104876 2.000( 11.960 5.320 2.510|debris
812 WAA_SSS_400kHz_DutchHarborSpit_0204 53.9076609 | -166.5105521 2.060( 4.000 2.290 2.400{unknown
813 WAA_SSS_400kHz_DutchHarborSpit_0205 53.9076308 | -166.5167947 2.130( 7.990 6.880 12.640|debris
814 WAA_SSS_400kHz_DutchHarborSpit_0206 53.9076279 | -166.5101656 1.920( 6.790 2.950 2.400|debris
815 WAA_SSS_400kHz_DutchHarborSpit_0207 53.9075781 | -166.5106180 3.000| 15.490 5.170 3.730{unknown
816 WAA_SSS_400kHz_DutchHarborSpit_0208 53.9075723 | -166.5099342 3.330| 5.850 3.260 6.670{unknown
817 WAA_SSS 400kHz_DutchHarborSpit_0209 53.9075481 | -166.5106299 4970 23.080 5.250 5.610|unknown
818 WAA_SSS_400kHz_DutchHarborSpit_0210 53.9074227 | -166.5105385 2.490( 6.250 5.380 2.890|debris
819 WAA_SSS_400kHz_DutchHarborSpit_0211 53.9073405 | -166.5100626 2.880( 3.320 2.490 5.780{unknown
820 WAA_SSS_400kHz_DutchHarborSpit_0212 53.9073101 | -166.5166397 3.420| 6.980 2.340 8.790|debris
821 WAA_SSS_400kHz_DutchHarborSpit_0213 53.9072719 | -166.5167373 3.380| 8.710 2.380 18.880|debris
822 WAA_SSS_400kHz_DutchHarborSpit_0214 53.9072017 | -166.5101200 2.390( 4.730 3.720 4.990|debris
823 WAA_SSS_400kHz_DutchHarborSpit_0215 53.9071128 | -166.5105986 1.880 5.290 2.480 2.410|debris
824 WAA_SSS_400kHz_DutchHarborSpit_0216 53.9070714 | -166.5145205 0.680| 9.890 2.400 2.080|unknown
825 WAA_SSS_400kHz_DutchHarborSpit_0217 53.9070135 | -166.5145587 1.770| 12.750 3.160 5.450{unknown
826 WAA_SSS_400kHz_DutchHarborSpit_0218 53.9068968 | -166.5146141 1.340( 8.020 2.950 3.880|debris
827 WAA_SSS_400kHz_DutchHarborSpit_0219 53.9068553 | -166.5112992 1.140( 2.770 2.680 1.600{unknown
828 WAA_SSS_400kHz_DutchHarborSpit_0220 53.9067062 | -166.5169383 1.190| 13.590 3.580 5.100|debris
829 WAA_SSS_400kHz_DutchHarborSpit_0221 53.9066141 | -166.5197724 2.690( 3.530 3.230 11.470|debris
830 WAA_SSS_400kHz_DutchHarborSpit_0222 53.9066108 | -166.5184576 0.450| 5.120 2.070 3.440|debris
831 WAA_SSS_400kHz_DutchHarborSpit_0223 53.9065282 | -166.5199560 0.000| 9.080 3.920 0.000|debris
832 WAA_SSS_400kHz_DutchHarborSpit_0224 53.9064654 | -166.5196992 1.600( 50.210 4.460 3.380|debris cluster
833 WAA_SSS_400kHz_DutchHarborSpit_0225 53.9064369 | -166.5150104 1.780( 3.970 2.830 3.390|debris
834 WAA_SSS_400kHz_DutchHarborSpit_0226 53.9064360 | -166.5189579 0.000| 10.460 0.000 0.000|debris
835 WAA_SSS_400kHz_DutchHarborSpit_0227 53.9064246 | -166.5108440 1.150| 8.630 6.740 2.380|unknown
836 WAA_SSS_400kHz_DutchHarborSpit_0228 53.9063671 | -166.5112975 2.750| 10.470 4.760 3.170|debris
837 WAA_SSS_400kHz_DutchHarborSpit_0229 53.9063527 | -166.5123566 1.360( 7.040 2.940 4.110|debris
838 WAA_SSS_400kHz_DutchHarborSpit_0230 53.9062824 | -166.5114248 1.720( 17.840 2.550 2.820|piling
839 WAA_SSS_400kHz_DutchHarborSpit_0231 53.9062739 | -166.5193251 0.880| 6.830 4.120 2.880|debris
840 WAA_SSS_400kHz_DutchHarborSpit_0232 53.9061617 | -166.5198830 2.820( 22.390 9.190 4.300|debris
841 WAA_SSS_400kHz_DutchHarborSpit_0233 53.9061517 | -166.5110240 10.570| 11.560 4.530 24.540(debris
842 WAA_SSS_400kHz_DutchHarborSpit_0234 53.9061342 | -166.5115316 0.700| 7.780 6.530 1.170(fish trap
843 WAA_SSS_400kHz_DutchHarborSpit_0235 53.9061174 | -166.5195085 3.620( 7.130 4.930 11.750(debris
844 WAA_SSS_400kHz_DutchHarborSpit_0236 53.9061058 | -166.5204775 1.310( 4.050 2.030 4.170|debris
845 WAA_SSS_400kHz_DutchHarborSpit_0237 53.9061057 | -166.5113496 0.900| 32.810 1.840 1.320(piling
846 WAA_SSS_400kHz_DutchHarborSpit_0238 53.9060762 | -166.5196496 5.110| 5.640 2.570 15.940|debris
847 WAA_SSS_400kHz_DutchHarborSpit_0239 53.9060502 | -166.5113618 1.790( 14.190 2.970 3.670|debris
848 WAA_SSS_400kHz_DutchHarborSpit_0240 53.9060489 | -166.5110802 1.060( 37.450 1.570 2.920(piling
849 WAA_SSS_400kHz_DutchHarborSpit_0241 53.9060416 | -166.5111147 1.250( 31.890 5.310 2.900(timber
850 WAA_SSS _400kHz_DutchHarborSpit_0242 53.9059505 | -166.5207642 0.730| 8.480 9.290 1.480(debris cluster
851 WAA_SSS_400kHz_DutchHarborSpit_0243 53.9058473 | -166.5123746 0.950| 6.270 1.770 2.110{unknown
852 WAA_SSS_400kHz_DutchHarborSpit_0244 53.9058391 | -166.5115042 3.910| 8.370 6.950 6.320]|fish trap
853 WAA_SSS_400kHz_DutchHarborSpit_0245 53.9058354 | -166.5114791 0.940| 6.440 5.390 2.050(fish trap
854 WAA_SSS_400kHz_DutchHarborSpit_0246 53.9058227 | -166.5129063 1.070{ 5.910 3.200 3.200{unknown
855 WAA_SSS_400kHz_DutchHarborSpit_0247 53.9058173 | -166.5208135 1.100{ 4.660 1.490 2.980|debris
856 WAA_SSS_400kHz_DutchHarborSpit_0248 53.9057724 | -166.5199123 11.030| 42.880| 10.050 33.520{unknown
857 WAA_SSS_400kHz_DutchHarborSpit_0249 53.9057477 | -166.5115487 2.650( 9.930 7.160 4.210|fish trap
858 WAA_SSS_400kHz_DutchHarborSpit_0250 53.9057079 | -166.5119903 2.700( 7.650 7.970 4.450|fish trap
859 WAA_SSS_400kHz_DutchHarborSpit_0251 53.9057050 | -166.5118209 0.000| 6.430 4.690 0.000(|fish trap
860 WAA_SSS_400kHz_DutchHarborSpit_0252 53.9056984 | -166.5116242 0.860| 6.870 5.310 1.760(debris
861 WAA_SSS_400kHz_DutchHarborSpit_0253 53.9056961 | -166.5119298 4.500| 4.070 2.730 5.080|unknown
862 WAA_SSS_400kHz_DutchHarborSpit_0254 53.9056953 | -166.5115148 3.520| 10.140 8.180 6.330|fish trap
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863 WAA_SSS_400kHz_DutchHarborSpit_0255 53.9056695 | -166.5117715 2.570| 6.520 5.870 4.700(|fish trap
864 WAA_SSS_400kHz_DutchHarborSpit_0256 53.9056656 | -166.5116070 2.710| 6.860 5.860 4.220(|fish trap
865 WAA_SSS_400kHz_DutchHarborSpit_0257 53.9056608 | -166.5118158 3.690( 7.950 6.950 4.230(|fish trap
866 WAA_SSS_400kHz_DutchHarborSpit_0258 53.9056515 | -166.5196991 0.000( 6.390 2.490 0.000(debris
867 WAA_SSS_400kHz_DutchHarborSpit_0259 53.9056231 | -166.5120060 6.570( 7.980 7.750 7.470(fish trap
868 WAA_SSS_400kHz_DutchHarborSpit_0260 53.9056014 | -166.5120419 1.060| 14.950 1.720 1.650]piling
869 WAA_SSS_400kHz_DutchHarborSpit_0261 53.9055987 | -166.5113317 2.610| 14.900 8.620 6.600|debris
870 WAA_SSS_400kHz_DutchHarborSpit_0262 53.9055856 | -166.5142083 0.740( 15.780 1.040 0.780(piling
871 WAA_SSS_400kHz_DutchHarborSpit_0263 53.9055811 | -166.5212769 5.890(118.250| 84.530 12.070(large debris field
872 WAA_SSS_400kHz_DutchHarborSpit_0264 53.9054309 | -166.5209265 0.640( 4.760 3.030 2.800|debris
873 WAA_SSS_400kHz_DutchHarborSpit_0265 53.9054035 | -166.5123673 1.060| 31.390 1.540 1.930|piling
874 WAA_SSS_400kHz_DutchHarborSpit_0266 53.9053591 | -166.5119471 1.100| 5.070 3.740 1.330|debris
875 WAA_SSS_400kHz_DutchHarborSpit_0267 53.9053588 | -166.5220764 4.270( 8.450 2.580 6.450|debris
876 WAA_SSS_400kHz_DutchHarborSpit_0268 53.9053244 | -166.5224469 1.510| 13.810 2.800 3.300|piling
877 WAA_SSS_400kHz_DutchHarborSpit_0269 53.9053125 | -166.5124769 1.990| 26.560 4.360 2.410(timber
878 WAA_SSS_400kHz_DutchHarborSpit_0270 53.9053071 | -166.5216021 0.600( 11.820 3.880 1.040|debris
879 WAA_SSS_400kHz_DutchHarborSpit_0271 53.9052838 | -166.5121030 2.190| 36.960 1.630 2.410|piling
880 WAA_SSS_400kHz_DutchHarborSpit_0272 53.9052655 | -166.5119275 1.580| 5.670 1.710 2.140|unknown
881 WAA_SSS_400kHz_DutchHarborSpit_0273 53.9052372 | -166.5214630 0.300( 13.810 1.330 0.780(piling
882 WAA_SSS_400kHz_DutchHarborSpit_0274 53.9052250 | -166.5119133 2.050| 11.550 8.180 2.940|unknown
883 WAA_SSS_400kHz_DutchHarborSpit_0275 53.9052229 | -166.5223770 2.140| 23.860 4.630 3.560|debris
884 WAA_SSS_400kHz_DutchHarborSpit_0276 53.9051670 | -166.5213559 0.570( 9.850 1.310 2.100|piling
885 WAA_SSS_400kHz_DutchHarborSpit_0277 53.9051216 | -166.5120638 3.970( 17.180 7.320 6.500|debris
886 WAA_SSS_400kHz_DutchHarborSpit_0278 53.9050970 | -166.5225440 2.810| 16.230 8.280 4.870|debris cluster
887 WAA_SSS_400kHz_DutchHarborSpit_0279 53.9050634 | -166.5225564 1.720| 10.710 6.270 2.720|debris cluster
888 WAA_SSS_400kHz_DutchHarborSpit_0280 53.9050624 | -166.5214978 0.610( 15.610 1.360 1.520]piling
889 WAA_SSS 400kHz_DutchHarborSpit_0281 53.9049016 | -166.5137491 1.010( 7.040 1.940 1.740{unknown
890 WAA_SSS_400kHz_DutchHarborSpit_0282 53.9048475 | -166.5121232 1.790| 7.150 4.620 2.140|debris
891 WAA_SSS_400kHz_DutchHarborSpit_0283 53.9048397 | -166.5219059 1.730| 7.420 1.780 3.270|debris
892 WAA_SSS_400kHz_DutchHarborSpit_0284 53.9048225 | -166.5126188 3.370( 11.260 7.290 4.050|debris
893 WAA_SSS_400kHz_DutchHarborSpit_0285 53.9048000 | -166.5163767 0.000( 0.000 0.000 0.000
894 WAA_SSS_400kHz_DutchHarborSpit_0286 53.9047761 | -166.5220380 3.670( 8.160 4.560 6.840|debris
895 WAA_SSS_400kHz_DutchHarborSpit_0287 53.9047588 | -166.5210865 2.210| 5.660 5.280 4.050|debris
896 WAA_SSS_400kHz_DutchHarborSpit_0288 53.9047457 | -166.5223921 2.540| 6.640 4.530 3.460|debris
897 WAA_SSS_400kHz_DutchHarborSpit_0289 53.9046956 | -166.5121352 2.080| 9.400 2.240 3.960|unknown
898 WAA_SSS_400kHz_DutchHarborSpit_0290 53.9046835 | -166.5212801 1.830| 6.120 4.980 3.270|debris
899 WAA_SSS_400kHz_DutchHarborSpit_0291 53.9046813 | -166.5121096 1.750| 11.200 6.390 3.380|unknown
900 WAA_SSS_400kHz_DutchHarborSpit_0292 53.9046290 | -166.5228264 1.860| 8.010 1.440 2.600|debris
901 WAA_SSS_400kHz_DutchHarborSpit_0293 53.9045959 | -166.5231284 1.820( 11.210 2.410 2.560|debris
902 WAA_SSS_400kHz_DutchHarborSpit_0294 53.9045946 | -166.5226455 3.900( 16.520 7.070 6.860|debris
903 WAA_SSS_400kHz_DutchHarborSpit_0295 53.9045622 | -166.5179681 1.250| 6.780 4.290 2.300|debris
904 WAA_SSS_400kHz_DutchHarborSpit_0296 53.9045192 | -166.5206422 1.840| 6.600 4.560 4.500{unknown
905 WAA_SSS_400kHz_DutchHarborSpit_0297 53.9044976 | -166.5128654 2.830| 10.070 7.180 4.300(|fish trap
906 WAA_SSS_400kHz_DutchHarborSpit_0298 53.9044790 | -166.5239336 2.550| 6.860 4.730 7.080(fish trap
907 WAA_SSS_400kHz_DutchHarborSpit_0299 53.9044678 | -166.5232961 0.400( 11.320 2.990 0.830|piling
908 WAA_SSS_400kHz_DutchHarborSpit_0300 53.9044199 | -166.5128513 5.270( 7.470 6.580 6.580|fish trap
909 WAA_SSS_400kHz_DutchHarborSpit_0301 53.9043588 | -166.5124185 4.500( 10.210 8.870 5.980|debris
910 WAA_SSS_400kHz_DutchHarborSpit_0302 53.9043487 | -166.5124132 3.660( 7.500 7.380 7.220(fish trap
911 WAA_SSS_400kHz_DutchHarborSpit_0303 53.9043378 | -166.5123052 1.240| 8.970 4.930 1.910|debris
912 WAA_SSS_400kHz_DutchHarborSpit_0304 53.9043341 | -166.5239115 2.030| 16.090 7.380 16.890|unknown
913 WAA_SSS_400kHz_DutchHarborSpit_0305 53.9043210 | -166.5146222 1.660| 12.710 3.450 2.910|debris
914 WAA_SSS_400kHz_DutchHarborSpit_0306 53.9043116 | -166.5123456 2.080| 8.880 6.970 3.110|debris
915 WAA _SSS 400kHz_DutchHarborSpit_0307 53.9043074 | -166.5123477 1.670| 10.840( 12.460 3.610{unknown
916 WAA_SSS_400kHz_DutchHarborSpit_0308 53.9043020 | -166.5126227 3.850( 6.640 7.920 6.840|debris
917 WAA_SSS_400kHz_DutchHarborSpit_0309 53.9042693 | -166.5131712 2.110| 8.930 8.790 4.270(|fish trap
918 WAA_SSS_400kHz_DutchHarborSpit_0310 53.9042688 | -166.5129058 1.280| 12.760 1.810 1.670|piling
919 WAA_SSS_400kHz_DutchHarborSpit_0311 53.9041566 | -166.5132418 3.020f 9.710 7.570 4.080(|fish trap
920 WAA_SSS_400kHz_DutchHarborSpit_0312 53.9040869 | -166.5236882 2.660| 28.600 4.640 6.380|debris
921 WAA_SSS_400kHz_DutchHarborSpit_0313 53.9040673 | -166.5128105 1.250| 9.200 5.700 1.530(fish trap
922 WAA_SSS_400kHz_DutchHarborSpit_0314 53.9040476 | -166.5125353 2.380| 8.230 7.140 4.590(fish trap
923 WAA_SSS_400kHz_DutchHarborSpit_0315 53.9039853 | -166.5133382 2.120| 4.610 3.080 3.070|unknown
924 WAA_SSS_400kHz_DutchHarborSpit_0316 53.9039362 | -166.5240187 1.350| 4.220 5.000 4.860|debris
925 WAA_SSS_400kHz_DutchHarborSpit_0317 53.9039238 | -166.5170704 0.910( 10.660 4.110 1.990|unknown
926 WAA_SSS_400kHz_DutchHarborSpit_0318 53.9038894 | -166.5126774 1.760| 3.100 1.950 2.820|unknown
927 WAA_SSS_400kHz_DutchHarborSpit_0319 53.9038122 | -166.5128145 1.390| 4.380 3.360 1.800|unknown
928 WAA_SSS_400kHz_DutchHarborSpit_0320 53.9037420 | -166.5204463 6.640( 22.010| 11.580 18.950(debris
929 WAA_SSS_400kHz_DutchHarborSpit_0321 53.9037326 | -166.5181142 3.460( 8.280 3.750 8.620(debris
930 WAA_SSS_400kHz_DutchHarborSpit_0322 53.9037147 | -166.5128433 1.670| 9.190 5.620 2.080|debris
931 WAA_SSS_400kHz_DutchHarborSpit_0323 53.9037052 | -166.5126118 1.010| 7.760 5.260 1.820|fish trap
932 WAA_SSS_400kHz_DutchHarborSpit_0324 53.9036484 | -166.5212036 1.980| 9.360 6.470 4.530|debris
933 WAA_SSS_400kHz_DutchHarborSpit_0325 53.9036405 | -166.5257550 4.840( 7.320 3.330 6.420|debris
934 WAA_SSS_400kHz_DutchHarborSpit_0326 53.9036294 | -166.5136709 7.600( 5.740 5.760 19.630{unknown
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935 WAA_SSS_400kHz_DutchHarborSpit_0327 53.9036244 | -166.5246639 0.740( 12.740 2.060 1.700]piling
936 WAA_SSS_400kHz_DutchHarborSpit_0328 53.9035379 | -166.5225382 1.410| 12.240( 10.190 2.630|debris
937 WAA_SSS_400kHz_DutchHarborSpit_0329 53.9032473 | -166.5161997 0.720( 10.960 1.150 1.150]piling
938 WAA_SSS_400kHz_DutchHarborSpit_0330 53.9032173 | -166.5162502 0.410( 9.240 1.020 0.770|debris
939 WAA_SSS_400kHz_DutchHarborSpit_0331 53.9030961 | -166.5147528 0.840( 42.610 1.970 2.060|piling
940 WAA_SSS_400kHz_DutchHarborSpit_0332 53.9030843 | -166.5147273 1.180| 48.330 2.290 1.800]piling
941 WAA_SSS_400kHz_DutchHarborSpit_0333 53.9030222 | -166.5262321 0.740( 43.470 1.680 1.880|piling
942 WAA_SSS_400kHz_DutchHarborSpit_0334 53.9029677 | -166.5267838 0.490( 13.010 2.210 1.980|piling
943 WAA_SSS_400kHz_DutchHarborSpit_0335 53.9029303 | -166.5267120 0.710( 30.620 2.710 2.860|piling
944 WAA_SSS_400kHz_DutchHarborSpit_0336 53.9028005 | -166.5179725 0.500( 10.970 4.050 1.440|debris
945 WAA_SSS_400kHz_DutchHarborSpit_0337 53.9027898 | -166.5138725 7.440( 4.570 6.010 24.220|unknown
946 WAA_SSS_400kHz_DutchHarborSpit_0338 53.9027831 | -166.5137091 9.800| 5.110 3.780 27.450|unknown
947 WAA_SSS_400kHz_DutchHarborSpit_0339 53.9027049 | -166.5178884 0.670| 7.270 3.480 1.740(debris
948 WAA_SSS_400kHz_DutchHarborSpit_0340 53.9026494 | -166.5216467 1.350| 6.960 4.450 3.800|debris
949 WAA_SSS_400kHz_DutchHarborSpit_0341 53.9026212 | -166.5276336 0.250( 11.400 1.180 0.570(piling
950 WAA_SSS_400kHz_DutchHarborSpit_0342 53.9026014 | -166.5272873 0.670( 18.860 4.290 3.140|debris
951 WAA_SSS_400kHz_DutchHarborSpit_0343 53.9024652 | -166.5264928 1.710| 19.430 1.790 2.400|piling
952 WAA_SSS_400kHz_DutchHarborSpit_0344 53.9023750 | -166.5278129 0.520f 9.560 3.600 1.130|piling
953 WAA_SSS_400kHz_DutchHarborSpit_0345 53.9023723 -166.5275482 0.310] 12.550 1.140 1.140|piling
954 WAA_SSS_400kHz_DutchHarborSpit_0346 53.9021813 | -166.5224302 1.480| 6.330 5.410 2.850|debris
955 WAA_SSS_400kHz_DutchHarborSpit_0347 53.9021469 | -166.5274274 1.010| 15.500 1.820 1.830|piling
956 WAA_SSS_400kHz_DutchHarborSpit_0348 53.9021024 | -166.5254802 0.860( 21.280 6.720 1.860|debris
957 WAA_SSS_400kHz_DutchHarborSpit_0349 53.9020962 | -166.5198671 2.230| 10.630 9.220 4.360|fish trap
958 WAA_SSS_400kHz_DutchHarborSpit_0350 53.9020296 | -166.5174098 0.870( 5.370 1.250 1.120|debris
959 WAA_SSS_400kHz_DutchHarborSpit_1 53.9091059 | -166.5088909 1.340| 4.430 1.130 2.200|unknown
960 WAA_SSS_400kHz_DutchHarborSpit_10 53.8997699 | -166.5145585 0.800| 9.640 2.430 1.770|unknown
961 WAA_SSS 400kHz_DutchHarborSpit_11 53.8997894 | -166.5150973 4.690| 3.590 2.080 10.320{unknown
962 WAA_SSS_400kHz_DutchHarborSpit_12 53.9001181 | -166.5148609 1.420| 4.010 3.340 6.380|unknown
963 WAA_SSS_400kHz_DutchHarborSpit_13 53.9001406 | -166.5144529 1.150| 3.820 2.070 2.570|unknown
964 WAA_SSS_400kHz_DutchHarborSpit_14 53.9005017 | -166.5308937 1.810| 12.820 2.420 2.790|unknown
965 WAA_SSS_400kHz_DutchHarborSpit_15 53.9036258 | -166.5128107 2.560| 4.960 3.160 3.400|unknown
966 WAA_SSS_400kHz_DutchHarborSpit_16 53.9037460 | -166.5127366 0.610| 3.890 2.090 0.890|unknown
967 WAA SSS 400kHz_DutchHarborSpit_17 53.9039088 | -166.5129321 1.420( 3.370 1.870 1.540|unknown
968 WAA_SSS_400kHz_DutchHarborSpit_18 53.9068570 | -166.5102161 1.540| 2.290 1.690 2.940|unknown
969 WAA_SSS_400kHz_DutchHarborSpit_19 53.9071587 | -166.5101523 1.110| 2.400 1.570 2.340|unknown
970 WAA_SSS_400kHz_DutchHarborSpit_2 53.8988646 | -166.5157805 1.370| 6.120 3.510 3.700|unknown
971 WAA_SSS_400kHz_DutchHarborSpit_20 53.9072022 | -166.5102948 2.490| 6.550 2.350 4.380{unknown
972 WAA_SSS_400kHz_DutchHarborSpit_21 53.9072246 | -166.5179801 0.720| 4.450 2.020 3.430|unknown
973 WAA_SSS_400kHz_DutchHarborSpit_22 53.9076384 | -166.5160877 2.140( 3.830 1.510 5.330{unknown
974 WAA SSS 400kHz_DutchHarborSpit 23 53.9077034 | -166.5160360 1.030| 2.380 2.870 2.840{unknown
975 WAA_SSS_400kHz_DutchHarborSpit_3 53.8988942 | -166.5162819 1.190| 2.850 1.960 4.810{unknown
976 WAA_SSS_400kHz_DutchHarborSpit_4 53.8989053 | -166.5162057 0.230( 3.330 3.390 0.890(unknown
977 WAA_SSS_400kHz_DutchHarborSpit_5 53.8991203 | -166.5158033 0.000( 7.660 5.070 0.000{unknown
978 WAA_SSS_400kHz_DutchHarborSpit_6 53.8991334 | -166.5161558 1.260| 6.150 3.090 1.840|unknown
979 WAA_SSS_400kHz_DutchHarborSpit_7 53.8991906 | -166.5159846 0.000( 5.060 4.200 0.000{unknown
980 WAA_SSS_400kHz_DutchHarborSpit_8 53.8991921 | -166.5156828 1.890( 4.930 2.340 2.850|unknown
981 WAA_SSS 400kHz_DutchHarborSpit_9 53.8996514 | -166.5147431 2.170( 5.910 3.490 4.500{unknown
982 WAA_SSS_400kHz_EiderPointDock_1 53.9455637 | -166.6250734 2.600| 4.060 3.940 6.330|Unknown
983 WAA_SSS_400kHz_EiderPointDock_6 53.9456203 | -166.6244033 6.290( 37.500| 10.400 55.420|Wreck
984 WAA_SSS_400kHz_EiderPointDock_2 53.9465181 | -166.6249626 1.880| 8.880 5.490 7.580|Unknown
985 WAA_SSS_400kHz_EiderPointDock_3 53.9458973 | -166.6249156 1.480| 4.740 3.370 3.630|Unknown
986 WAA_SSS_400kHz_EiderPointDock_4 53.9466425 -166.6247381 0.300| 4.380 3.360 1.720|Unknown
987 WAA _SSS 400kHz_EiderPointDock_7 53.9484366 | -166.6242438 0.330( 3.510 2.090 2.770(Cylindrical Target
988 WAA_SSS_400kHz_EiderPointDock_9 53.9506868 | -166.6226019 0.550( 3.900 1.080 1.300|Cylindrical target
989 WAA_SSS_400kHz_EiderPointDock_10 53.9511653 | -166.6225801 0.540( 2.330 1.910 1.900|Unknown
990 WAA_SSS_400kHz_EiderPointDock_11 53.9511864 | -166.6225213 0.370( 1.940 2.080 1.270|Unknown
991 WAA_SSS_400kHz_EiderPointDock_14 53.9506448 | -166.6218874 1.080| 6.360 2.110 4.860|Unknown
992 WAA_SSS_400kHz_EiderPointDock_12 53.9505375 | -166.6221915 0.610( 5.950 2.400 2.940|Unknown
993 WAA_SSS_400kHz_EiderPointDock_5 53.9472065 | -166.6247075 1.700( 2.600 1.930 4.760|Box
994 WAA_SSS 400kHz_EiderPointDock 8 53.9477886 | -166.6235363 0.840| 5.990 2.480 2.720|Unknown box
995 WAA_SSS_400kHz_EiderPointDock_15 53.9507413 | -166.6216209 1.880| 5.120 1.360 2.720|Cylinder
996 WAA_SSS_400kHz_EiderPointDock_16 53.9525359 | -166.6166890 1.040| 8.210 1.740 1.800|Unknown
997 WAA_SSS_400kHz_EiderPointDock_17 53.9525277 | -166.6166511 0.550( 5.410 1.520 0.890(Unknown
998 WAA_SSS_400kHz_EiderPointDock_13 53.9510677 | -166.6219073 3.080( 12.700 5.890 11.100{Unknown
999 WAA_SSS_400kHz_EiderPointDock_0082 53.9533955 | -166.6090637 4.4701 6.750 3.020 8.970|Unknown
1000 WAA_SSS_400kHz_EiderPointDock_0090 53.9528629 | -166.6072161 2.970| 7.930 4.790 4.350|Unknown
1001 WAA_SSS_400kHz_EiderPointDock_0088 53.9530009 | -166.6066293 6.550( 14.910 5.710 9.660(Unknown
1002 WAA_SSS_400kHz_EiderPointDock_0058 53.9543419 | -166.6016107 1.200| 12.910 2.220 1.300]piling
1003 WAA_SSS_400kHz_EiderPointDock_0055 53.9546935 | -166.6016416 3.900( 4.090 3.120 6.930|Unknown
1004 WAA_SSS_400kHz_EiderPointDock_0054 53.9547032 | -166.6016357 4.170( 2.530 3.130 7.390|Unknown
1005 WAA_SSS_400kHz_EiderPointDock_0052 53.9547325 | -166.6016016 3.230{ 3.890 3.510 5.670|Unknown
1006 WAA_SSS_400kHz_EiderPointDock_0034 53.9563162 | -166.5900925 2.270( 4.390 2.690 3.470|Unknown
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1007 WAA_SSS_400kHz_EiderPointDock_0038 53.9561777 | -166.5902039 1.890| 5.740 2.160 3.210|Unknown
1008 WAA_SSS_400kHz_EiderPointDock_0032 53.9563638 | -166.5900948 1.660| 11.260 4.110 4.100{Unknown
1009 WAA_SSS_400kHz_EiderPointDock_0031 53.9563782 | -166.5900798 1.970| 4.050 3.970 4.260|Unknown
1010 WAA_SSS_400kHz_EiderPointDock_0021 53.9576581 | -166.5918484 6.420( 13.440 6.850 12.610{Unknown
1011 WAA_SSS_400kHz_EiderPointDock_0022 53.9576101 | -166.5919375 3.510( 7.380 3.830 6.170|Unknown
1012 WAA_SSS_400kHz_EiderPointDock_0023 53.9574450 | -166.5927823 1.590| 6.050 1.780 1.780|Unknown
1013 WAA_SSS_400kHz_EiderPointDock_0017 53.9578425 | -166.5926421 2.040| 7.170 3.580 4.280|Unknown
1014 WAA_SSS_400kHz_EiderPointDock_0041 53.9560177 | -166.5990609 3.090( 5.060 3.830 4.650|Unknown
1015 WAA_SSS_400kHz_EiderPointDock_0040 53.9561059 | -166.5991399 1.580| 12.220 3.230 2.970|piling
1016 WAA_SSS_400kHz_EiderPointDock_0036 53.9562319 | -166.5995235 6.080( 11.990 2.140 18.000{Unknown
1017 WAA_SSS_400kHz_EiderPointDock_0047 53.9549635 | -166.6019756 1.700| 17.680 2.410 2.290|piling
1018 WAA_SSS_400kHz_EiderPointDock_0049 53.9548899 | -166.6022958 2.870( 6.340 3.740 3.740|Unknown
1019 WAA_SSS_400kHz_EiderPointDock_0048 53.9549190 | -166.6023267 2.630( 9.160 4.170 3.730|Unknown
1020 WAA_SSS_400kHz_EiderPointDock_0057 53.9546016 | -166.6049138 3.750( 10.750 7.960 4.790|Unknown
1021 WAA_SSS_400kHz_EiderPointDock_0053 53.9547217 | -166.6050001 5.070( 7.470 3.100 11.110{Unknown
1022 WAA_SSS_400kHz_EiderPointDock_0081 53.9536853 | -166.6084510 3.310f 9.670 4.130 4.620|Unknown
1023 WAA_SSS_400kHz_EiderPointDock_0072 53.9539937 | -166.6083528 4.400( 5.390 4.320 10.770{Unknown
1024 WAA_SSS_400kHz_EiderPointDock_0071 53.9540361 | -166.6084871 3.130{ 9.120 5.050 8.370(Unknown
1025 WAA_SSS_400kHz_EiderPointDock_0068 53.9540447 | -166.6085584 1.540( 14.730 3.400 4.210|piling
1026 WAA_SSS_400kHz_EiderPointDock_0070 53.9540396 | -166.6086220 5.390( 5.920 3.410 15.640{Unknown
1027 WAA_SSS_400kHz_EiderPointDock_0073 53.9539842 | -166.6106329 1.820| 6.130 2.920 5.170|Unknown
1028 WAA_SSS_400kHz_EiderPointDock_0075 53.9539083 | -166.6104101 3.390( 3.970 3.030 7.720(Unknown
1029 WAA_SSS_400kHz_EiderPointDock_0074 53.9539582 | -166.6104398 0.890( 9.700 1.930 2.250|piling
1030 WAA_SSS_400kHz_EiderPointDock_0086 53.9533005 | -166.6102298 1.440| 5.430 3.220 3.840|Unknown
1031 WAA_SSS_400kHz_EiderPointDock_0065 53.9540882 | -166.6099404 0.580( 23.510 8.740 1.610|debris
1032 WAA_SSS_400kHz_EiderPointDock_0083 53.9533849 | -166.6094468 2.740| 8.910 6.900 8.530(|fish trap
1033 WAA_SSS_400kHz_EiderPointDock_0077 53.9538239 | -166.6078736 1.920| 6.410 2.580 3.390|Unknown
1034 WAA_SSS_400kHz_EiderPointDock_0061 53.9542694 | -166.6080658 2.920| 15.320 4.460 6.440|debris
1035 WAA_SSS_400kHz_EiderPointDock_0062 53.9542455 | -166.6079996 1.670| 10.010 2.370 3.050|Unknown
1036 WAA_SSS_400kHz_EiderPointDock_0059 53.9543198 | -166.6080794 1.760| 14.670 4.120 4.410|debris
1037 WAA_SSS_400kHz_EiderPointDock_0051 53.9547344 | -166.6019514 2.050| 5.340 3.780 14.710{Unknown
1038 WAA_SSS_400kHz_EiderPointDock_0050 53.9548423 | -166.6018114 1.190| 4.790 2.590 6.910|debris
1039 WAA_SSS_400kHz_EiderPointDock_0046 53.9555089 | -166.5998818 0.650( 3.860 2.100 4.070|debris
1040 WAA_SSS_400kHz_EiderPointDock_0045 53.9555373 | -166.5999174 1.070| 3.490 2.000 5.640|debris
1041 WAA_SSS_400kHz_EiderPointDock_0042 53.9560103 | -166.5999609 3.470( 18.740 6.640 14.090{Unknown
1042 WAA_SSS_400kHz_EiderPointDock_0039 53.9561552 | -166.5995130 0.860( 6.120 1.820 1.870|Unknown
1043 WAA_SSS_400kHz_EiderPointDock_0044 53.9559009 | -166.5982813 0.560( 13.940 1.260 3.150|piling
1044 WAA_SSS_400kHz_EiderPointDock_0037 53.9562309 | -166.5981190 1.160| 11.370 2.780 4.630|Unknown
1045 WAA_SSS_400kHz_EiderPointDock_0043 53.9559483 | -166.5980934 0.770f 5.070 2.090 6.550|Unknown
1046 WAA_SSS_400kHz_EiderPointDock_0035 53.9563053 | -166.5979132 1.190| 8.460 6.660 2.430|Unknown
1047 WAA_SSS_400kHz_EiderPointDock_0033 53.9563284 | -166.5973949 0.570( 16.230 8.930 1.520|Unknown
1048 WAA_SSS_400kHz_EiderPointDock_0029 53.9570250 | -166.5957431 1.280| 9.610 4.180 4.250{Unknown box
1049 WAA_SSS_400kHz_EiderPointDock_0028 53.9570703 | -166.5956685 1.060| 8.830 4.270 3.280|Unknown box
1050 WAA_SSS_400kHz_EiderPointDock_0030 53.9570097 | -166.5956198 1.620| 7.800 3.480 6.230|Unknown box
1051 WAA_SSS_400kHz_EiderPointDock_0025 53.9572116 | -166.5952965 1.140| 4.670 3.920 3.890|Unknown
1052 WAA_SSS_400kHz_EiderPointDock_0020 53.9577712 | -166.5916920 1.640| 8.450 3.750 2.160|Unknown box
1053 WAA_SSS_400kHz_EiderPointDock_0018 53.9578299 | -166.5915286 2.130| 7.810 3.440 3.390|Unknown
1054 WAA_SSS_400kHz_EiderPointDock_0013 53.9581311 | -166.5915087 3.710( 12.540 1.990 5.350|Unknown
1055 WAA_SSS_400kHz_EiderPointDock_0009 53.9581551 | -166.5915558 5.890( 15.210 4.210 10.160{Unknown box
1056 WAA_SSS_400kHz_EiderPointDock_0007 53.9583087 | -166.5934548 1.390| 5.960 2.890 2.840|Unknown box
1057 WAA_SSS_400kHz_EiderPointDock_0014 53.9581046 | -166.5939949 2.710| 9.360 5.530 3.780|Unknown box
1058 WAA_SSS_400kHz_EiderPointDock_0015 53.9581043 | -166.5941079 2.840| 6.910 3.970 4.090|{Unknown box
1059 WAA_SSS_400kHz_EiderPointDock_0011 53.9581485 | -166.5940708 2.880| 6.950 3.910 4.670{Unknown box
1060 WAA_SSS_400kHz_EiderPointDock_0012 53.9581404 | -166.5942020 2.970| 8.360 3.970 4.960|Unknown box
1061 WAA_SSS_400kHz_EiderPointDock_0019 53.9577992 | -166.5950393 2.520| 8.080 5.980 3.700|Unknown
1062 WAA_SSS_400kHz_EiderPointDock_0027 53.9571949 | -166.5956812 2.600| 15.590 6.870 4.860|wreck
1063 WAA_SSS_400kHz_EiderPointDock_0024 53.9572381 | -166.5952815 1.300| 6.440 2.360 4.860|Unknown
1064 WAA_SSS_400kHz_EiderPointDock_0026 53.9572108 | -166.5952676 1.550| 3.440 1.140 6.000|Unknown
1065 WAA_SSS_400kHz_EiderPointDock_0008 53.9582013 | -166.5913355 0.840( 4.890 2.140 2.680|Unknown box
1066 WAA_SSS_400kHz_EiderPointDock_0002 53.9585932 | -166.5917567 0.500( 20.190 0.790 1.120|piling
1067 WAA_SSS_400kHz_EiderPointDock_0001 53.9585988 | -166.5918481 0.560( 14.480 1.390 1.390|piling
1068 WAA_SSS_400kHz_EiderPointDock_0003 53.9585448 | -166.5919569 0.600( 5.860 1.720 2.170|Unknown
1069 WAA_SSS_400kHz_EiderPointDock_0010 53.9581521 | -166.5938832 0.950( 14.170 0.890 3.640|piling
1070 WAA_SSS_400kHz_EiderPointDock_0016 53.9580774 | -166.5937513 0.440( 5.340 1.820 2.280|Unknown
1071 WAA_SSS_400kHz_EiderPointDock_0004 53.9584871 | -166.5934905 1.210( 7.450 3.440 1.710{Unknown
1072 WAA_SSS_400kHz_EiderPointDock_0006 53.9583456 | -166.5936560 1.930| 4.940 1.810 4.880|Unknown
1073 WAA_SSS_400kHz_EiderPointDock_0005 53.9583906 | -166.5937659 3.390( 5.500 2.170 6.270|Unknown
1074 WAA_SSS_400kHz_EiderPointDock_0060 53.9542705 | -166.6067235 1.050| 4.950 1.540 5.530|Unknown
1075 WAA_SSS_400kHz_EiderPointDock_0056 53.9546068 | -166.6075362 1.710| 9.780 2.580 3.670|Unknown
1076 WAA_SSS_400kHz_EiderPointDock_0078 53.9537657 | -166.6087174 1.310| 6.820 1.990 13.850{Unknown
1077 WAA_SSS_400kHz_EiderPointDock_0066 53.9540606 | -166.6088852 5.980( 9.340 3.910 12.970{Unknown
1078 WAA_SSS_400kHz_EiderPointDock_0063 53.9541277 | -166.6102095 3.340( 1.660 2.090 8.890(Unknown
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1079 WAA_SSS_400kHz_EiderPointDock_0064 53.9541128 | -166.6104541 1.130( 21.770 2.600 2.790|piling
1080 WAA_SSS_400kHz_EiderPointDock_0069 53.9540409 | -166.6107733 1.790( 15.030 2.690 4.480|Unknown
1081 WAA_SSS_400kHz_EiderPointDock_0067 53.9540491 | -166.6107579 2.270( 8.440 2.690 6.260|Unknown
1082 WAA_SSS_400kHz_EiderPointDock_0087 53.9532935 | -166.6160532 1.670( 12.580 5.270 2.200|Unknown
1083 WAA_SSS_400kHz_EiderPointDock_0091 53.9528248 | -166.6167446 5.570| 10.720 5.810 9.480(Unknown
1084 WAA_SSS_400kHz_EiderPointDock_0093 53.9525326 | -166.6193983 1.300( 4.540 4.100 9.930(fish trap
1085 WAA_SSS_400kHz_EiderPointDock_0089 53.9528867 | -166.6192057 1.490( 11.440 4.520 2.850|Unknown
1086 WAA_SSS_400kHz_EiderPointDock_0095 53.9524846 | -166.6213232 2.200| 43.460 4.220 29.060|piling
1087 WAA_SSS_400kHz_EiderPointDock_0103 53.9512751 | -166.6233196 0.320| 47.780( 24.690 4.040|{Unknown structure
1088 WAA_SSS_400kHz_EiderPointDock_0105 53.9509330 | -166.6232198 0.710| 7.940 2.870 1.810|Unknown
1089 WAA_SSS_400kHz_EiderPointDock_0112 53.9492104 | -166.6256516 0.000| 14.200( 12.790 0.000{Unknown structure
1090 WAA_SSS_400kHz_EiderPointDock_0114 53.9474764 | -166.6251054 2.620( 11.290 5.520 25.710{Unknown box
1091 WAA_SSS_400kHz_EiderPointDock_0115 53.9471628 | -166.6250909 3.200| 10.050 5.640 30.540|Unknown box
1092 WAA_SSS 400kHz_EiderPointDock 0116 53.9459458 | -166.6251421 8.530| 18.980| 10.250 20.020|Unknown structure
1093 WAA_SSS_400kHz_EiderPointDock_0117 53.9456368 | -166.6249820 3.050| 5.960 3.340 4.170{Unknown box
1094 WAA_SSS_400kHz_EiderPointDock_0121 53.9449368 | -166.6243033 1.190( 4.840 2.420 4.470{Unknown box
1095 WAA_SSS_400kHz_EiderPointDock_0076 53.9538558 | -166.6112678 1.880( 23.750 2.600 2.200|piling
1096 WAA_SSS_400kHz_EiderPointDock_0085 53.9533625 | -166.6124148 1.800( 4.340 2.700 9.160(Unknown
1097 WAA_SSS_400kHz_EiderPointDock_0080 53.9537294 | -166.6147194 3.070] 39.220 2.900 11.900(piling
1098 WAA_SSS_400kHz_EiderPointDock_0079 53.9537437 | -166.6149717 1.670| 18.400 4.130 6.290|Unknown box
1099 WAA_SSS_400kHz_EiderPointDock_0084 53.9533722 | -166.6154582 6.860| 16.210 9.800 9.240(Unknown structure
1100 WAA_SSS_400kHz_EiderPointDock_0096 53.9524567 | -166.6179234 2.240( 7.080 5.560 3.370|Unknown box
1101 WAA_SSS_400kHz_EiderPointDock_0092 53.9527739 | -166.6189983 1.460( 8.140 2.820 3.640|Unknown
1102 WAA_SSS_400kHz_EiderPointDock_0094 53.9525118 | -166.6193518 1.680( 9.680 3.970 2.520|Unknown
1103 WAA_SSS_400kHz_EiderPointDock_0100 53.9516299 | -166.6212244 1.230( 13.350 8.900 1.570|cluster of targets
1104 WAA_SSS_400kHz_EiderPointDock_0106 53.9508182 | -166.6215309 0.920| 12.680 1.840 3.670|Unknown
1105 WAA_SSS_400kHz_EiderPointDock_0107 53.9508063 | -166.6225123 0.810| 21.600 1.070 1.070]piling
1106 WAA_SSS_400kHz_EiderPointDock_0109 53.9503669 | -166.6229191 0.260| 12.650 5.150 1.810|Unknown
1107 WAA_SSS_400kHz_EiderPointDock_0108 53.9503944 | -166.6229672 0.290| 3.810 3.830 1.800|Unknown
1108 WAA_SSS_400kHz_EiderPointDock_0111 53.9492983 | -166.6239141 0.470| 7.300 1.290 1.370|Unknown
1109 WAA_SSS_400kHz_EiderPointDock_0097 53.9524441 | -166.6175400 0.840| 11.050 1.800 1.780|piling
1110 WAA_SSS_400kHz_EiderPointDock_0099 53.9524310 | -166.6175438 0.850| 5.040 0.940 1.780|debris
1111 WAA_SSS_400kHz_EiderPointDock_0098 53.9524353 | -166.6177229 1.730f 5.060 3.190 3.850|Unknown
1112 WAA_SSS_400kHz_EiderPointDock_0104 53.9512412 | -166.6179830 2.710( 8.900 6.860 5.570(fish trap
1113 WAA_SSS_400kHz_EiderPointDock_0113 53.9479773 | -166.6229736 2.240( 6.600 5.840 3.930|fish trap
1114 WAA_SSS_400kHz_EiderPointDock_0101 53.9514258 | -166.6155221 2.270( 19.850 8.420 3.530|Unknown box
1115 WAA_SSS_400kHz_EiderPointDock_0110 53.9503424 | -166.6158993 2.650( 11.720 8.310 3.330|Unknown box
1116 WAA_SSS_400kHz_EiderPointDock_0102 53.9513997 | -166.6215417 0.850| 5.060 3.440 1.980|Unknown
1117 WAA_SSS_400kHz_EiderPointDock_0122 53.9446309 | -166.6245029 1.470( 16.130 3.010 8.180(Unknown
1118 WAA_SSS_400kHz_EiderPointDock_0119 53.9450176 | -166.6249496 2.040( 16.810 3.980 9.730|Unknown
1119 WAA_SSS_400kHz_EiderPointDock_0120 53.9449550 | -166.6247966 2.530( 36.520 6.420 11.500{Unknown structure
1120 WAA_SSS_400kHz_EiderPointDock_0118 53.9455159 | -166.6231370 2.170( 2.940 2.190 2.590|Unknown
1121 WAA_SSS_400kHz_Hoglsland-0001 53.9000545 | -166.5669704 1.740( 24.140 4.520 4.100{unknown
1122 WAA_SSS_400kHz_Hoglsland-0002 53.9000428 | -166.5651011 1.260( 18.120 6.770 4.300{unknown
1123 WAA_SSS_400kHz_Hoglsland-0003 53.8989456 | -166.5666814 1.100( 6.070 3.240 5.540|unknown
1124 WAA_SSS_400kHz_Hoglsland-0004 53.8982702 | -166.5662874 0.570| 10.360 8.390 5.510|unknown
1125 WAA_SSS_400kHz_Hoglsland-0005 53.8971352 | -166.5700305 8.280]109.160( 34.670 73.110|debris cluster
1126 WAA_SSS_400kHz_Hoglsland-0006 53.8965829 | -166.5660754 1.640( 4.370 0.000 3.090|unknown
1127 WAA_SSS_400kHz_Hoglsland-0007 53.8964382 | -166.5658670 1.730( 14.740 2.880 1.980|unknown
1128 WAA_SSS_400kHz_Hoglsland-0008 53.8960183 | -166.5680052 1.250( 18.530 8.430 3.920|unknown
1129 WAA_SSS_400kHz_Hoglsland-0009 53.8958427 | -166.5684567 0.800| 8.500 3.430 2.740|unknown
1130 WAA_SSS_400kHz_Hoglsland-0010 53.8958178 | -166.5686280 0.000| 42.630 9.700 0.000(debris cluster
1131 WAA_SSS_400kHz_Hoglsland-0011 53.8957536 | -166.5684027 2.640| 30.600( 15.210 8.210|debris cluster
1132 WAA_SSS_400kHz_Hoglsland-0012 53.8957013 | -166.5685183 0.340| 13.650 2.320 1.090|piling
1133 WAA_SSS_400kHz_Hoglsland-0013 53.8956712 | -166.5686783 0.290| 8.260 1.590 1.090|unknown
1134 WAA_SSS_400kHz_Hoglsland-0014 53.8956320 | -166.5667619 0.350| 43.530 1.180 1.470]piling
1135 WAA_SSS_400kHz_Hoglsland-0015 53.8956225 | -166.5681393 1.770( 26.350 3.450 3.280|piling
1136 WAA_SSS_400kHz_Hoglsland-0016 53.8955768 | -166.5687881 0.630| 9.330 2.510 2.450|unknown
1137 WAA_SSS_400kHz_Hoglsland-0017 53.8954840 | -166.5686831 1.360( 28.620| 28.790 4.630|debris cluster
1138 WAA_SSS_400kHz_Hoglsland-0018 53.8952738 | -166.5665789 0.390| 35.830 2.180 1.240|piling
1139 WAA_SSS_400kHz_Hoglsland-0019 53.8950470 | -166.5647305 2.010| 33.330( 15.810 5.940|unknown
1140 WAA_SSS_400kHz_lliukHarborEast-0001 53.8803330 | -166.5459827 9.500| 10.520 6.950 29.780|unknown
1141 WAA_SSS_400kHz_lliukHarborEast-0002 53.8805178 | -166.5455694 1.610( 5.750 2.350 2.350|unknown
1142 WAA_SSS_400kHz_lliukHarborEast-0003 53.8778880 | -166.5453735 3.640| 12.600 6.430 4.400{unknown
1143 WAA_SSS_400kHz_lliukHarborEast-0004 53.8799307 | -166.5453426 3.170| 43.800( 20.730 8.610|wreck
1144 WAA_SSS_400kHz_lliukHarborEast-0005 53.8780267 | -166.5452923 0.760( 13.760 2.470 3.880|unknown
1145 WAA_SSS_400kHz_lliukHarborEast-0006 53.8777503 | -166.5451367 1.630( 21.320 1.090 2.250|piling
1146 WAA_SSS_400kHz_lliukHarborEast-0007 53.8780583 | -166.5450411 2.070( 4.540 3.200 3.410|unknown
1147 WAA_SSS_400kHz_lliukHarborEast-0008 53.8781446 | -166.5450343 4.670| 66.750| 31.670 30.650]|debris cluster
1148 WAA_SSS_400kHz_lliukHarborEast-0009 53.8780050 | -166.5450106 7.480| 66.200( 19.460 13.060|wreck
1149 WAA_SSS_400kHz_lliukHarborEast-0010 53.8781000 | -166.5448188 7.930| 13.250( 11.900 38.690|debris cluster
1150 WAA_SSS_400kHz_lliukHarborEast-0011 53.8809062 | -166.5444733 0.000| 20.930 1.320 0.000(piling
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1151 WAA_SSS 400kHz_lliukHarborEast-0012 53.8777436 | -166.5444645 1.650( 6.540 3.840 8.930|unknown
1152 WAA_SSS_400kHz_lliukHarborEast-0013 53.8814220 | -166.5444429 1.770| 4.270 3.580 7.390({unknown
1153 WAA_SSS_400kHz_lliukHarborEast-0014 53.8792791 | -166.5441015 1.530| 4.460 5.590 2.890|unknown
1154 WAA_SSS_400kHz_lliukHarborEast-0015 53.8809344 | -166.5439468 1.000| 4.140 2.850 2.850|unknown
1155 WAA_SSS_400kHz_lliukHarborEast-0016 53.8788965 | -166.5439447 1.450( 9.250 2.670 2.830|unknown
1156 WAA_SSS_400kHz_lliukHarborEast-0017 53.8788302 | -166.5437599 1.260( 8.100 1.640 2.370{unknown
1157 WAA_SSS 400kHz_lliukHarborEast-0018 53.8801149 | -166.5434132 0.580( 11.290 2.700 1.610|unknown
1158 WAA_SSS_400kHz_lliukHarborEast-0019 53.8790537 | -166.5428195 1.250| 12.560 3.300 3.990|unknown
1159 WAA_SSS_400kHz_lliukHarborEast-0020 53.8806548 | -166.5426567 1.470| 5.890 5.710 3.500|unknown
1160 WAA_SSS_400kHz_lliukHarborEast-0021 53.8790788 | -166.5423925 0.840( 15.050 1.880 2.200|piling

1161 WAA_SSS_400kHz_lliukHarborEast-0022 53.8800743 | -166.5422382 0.000( 7.850 6.040 0.000(fish trap
1162 WAA_SSS_400kHz_lliukHarborEast-0023 53.8795811 -166.5421924 2.890( 8.210 6.640 7.910(barrelsish trap
1163 WAA _SSS _400kHz_lliukHarborEast-0024 53.8796227 | -166.5420926 0.750| 8.170 1.730 1.730|unknown
1164 WAA_SSS_400kHz_lliukHarborEast-0025 53.8792297 | -166.5419672 3.130( 36.600| 11.780 8.110(fish traps
1165 WAA_SSS_400kHz_lliukHarborEast-0026 53.8788977 | -166.5419586 4.570( 4.710 2.120 7.290|{unknown
1166 WAA_SSS_400kHz_lliukHarborEast-0027 53.8796542 | -166.5419510 2.800| 4.880 3.370 11.600(fish trap
1167 WAA_SSS_400kHz_lliukHarborEast-0028 53.8810468 | -166.5419500 3.130( 10.910 2.770 4.430{unknown
1168 WAA_SSS_400kHz_lliukHarborEast-0029 53.8797555 | -166.5419395 1.190| 5.540 2.520 1.730|unknown
1169 WAA_SSS_400kHz_lliukHarborEast-0030 53.8793530 | -166.5418788 1.000( 13.480 4.540 2.260|unknown
1170 WAA_SSS_400kHz_lliukHarborEast-0031 53.8789119 | -166.5418575 0.710( 28.660 1.790 1.250]piling

1171 WAA_SSS_400kHz_lliukHarborEast-0032 53.8792374 | -166.5418563 1.780| 30.580 1.960 2.980|piling

1172 WAA_SSS_400kHz_lliukHarborEast-0033 53.8798420 | -166.5418255 1.350| 3.840 2.630 3.150|unknown
1173 WAA_SSS_400kHz_lliukHarborEast-0034 53.8788249 | -166.5417966 2.820| 7.640 6.800 8.170{unknown
1174 WAA_SSS_400kHz_lliukHarborEast-0035 53.8807462 | -166.5417753 2.370| 40.290 4.620 2.720|piling

1175 WAA_SSS_400kHz_lliukHarborEast-0036 53.8803693 | -166.5417567 5.240| 9.140 7.710 7.070|fish trap
1176 WAA_SSS_400kHz_lliukHarborEast-0037 53.8807424 | -166.5413207 0.000/119.990( 44.990 0.000|debris cluster
1177 WAA_SSS_400kHz_lliukHarborEast-0038 53.8808784 | -166.5411313 4.370( 4.230 5.330 8.930(fish trap
1178 WAA_SSS_400kHz_lliukHarborEast-0039 53.8809024 | -166.5408292 1.340| 24.520 1.910 3.510|piling

1179 WAA_SSS_400kHz_lliukHarborEast-0040 53.8809552 | -166.5407968 0.990( 56.450 3.180 2.650|piling

1180 WAA_SSS_400kHz_lliukHarborEast-0041 53.8806622 | -166.5402710 1.580| 9.510 6.250 3.540|debris cluster
1181 WAA_SSS_400kHz_lliukHarborEast-0042 53.8802902 | -166.5402544 4.470( 11.570 1.330 6.120|unknown
1182 WAA_SSS_400kHz_lliukHarborEast-0043 53.8802003 -166.5402423 2.040 6.570 4.360 2.440{unknown
1183 WAA_SSS_400kHz_lliukHarborEast-0044 53.8807591 | -166.5401975 0.730] 9.650 2.090 2.030{unknown
1184 WAA_SSS 400kHz_lliukHarborEast-0045 53.8797675 | -166.5401743 0.700| 7.580 1.140 2.340|unknown
1185 WAA_SSS_400kHz_lliukHarborEast-0046 53.8800175 | -166.5401425 3.390( 22.390 2.670 3.780|piling

1186 WAA_SSS_400kHz_lliukHarborEast-0047 53.8796645 | -166.5401399 1.060| 4.540 5.540 2.330|unknown
1187 WAA_SSS_400kHz_lliukHarborEast-0048 53.8801535 | -166.5399865 0.810( 28.900 4.800 1.350|unknown
1188 WAA_SSS_400kHz_lliukHarborEast-0049 53.8800672 | -166.5399602 1.740( 4.490 3.160 2.700|unknown
1189 WAA_SSS_400kHz_lliukHarborEast-0050 53.8803291 | -166.5399546 0.950| 39.500( 18.040 2.110|debris cluster
1190 WAA_SSS_400kHz_lliukHarborEast-0051 53.8794985 | -166.5394430 0.990( 23.400 1.510 2.340|piling

1191 WAA_SSS_400kHz_lliukHarborEast-0052 53.8795165 | -166.5393432 0.640( 11.960 1.300 1.820]piling

1192 WAA_SSS_400kHz_lliukHarborEast-0053 53.8792089 | -166.5391655 3.430( 9.890 5.420 4.200(|fish trap
1193 WAA_SSS_400kHz_lliukHarborEast-0054 53.8792716 | -166.5391032 0.910( 13.400 1.240 1.490|piling

1194 WAA_SSS_400kHz_lliukHarborEast-0055 53.8791536 | -166.5390311 3.010( 8.690 8.670 4.090(fish trap
1195 WAA_SSS_400kHz_lliukHarborEast-0056 53.8791604 | -166.5383908 0.000| 13.690 1.490 0.000|unknown
1196 WAA _SSS 400kHz_lliukHarborEast-0057 53.8792426 | -166.5383160 0.570| 14.700 4.220 4.770|unknown
1197 WAA_SSS_400kHz_lliukHarborEast-0058 53.8792752 | -166.5383064 0.330( 8.890 4.220 2.870|unknown
1198 WAA_SSS_400kHz_lliukHarborEast-0059 53.8789844 | -166.5375879 5.830( 8.100 5.430 9.710{unknown
1199 WAA_SSS_400kHz_lliukHarborEast-0060 53.8789941 | -166.5375604 5.590( 5.330 5.790 9.380(unknown
1200 WAA_SSS_400kHz_lliukHarborEast-0061 53.8789982 | -166.5375391 5.540( 3.720 3.630 9.350{unknown
1201 WAA_SSS_400kHz_lliukHarborEast-0062 53.8793417 | -166.5373381 1.050| 9.520 3.690 2.270|unknown
1202 WAA _SSS 400kHz_lliukHarborEast-0063 53.8787044 -166.5371313 1.220( 20.850 1.280 6.390(piling

1203 WAA_SSS_400kHz_lliukHarborEast-0064 53.8790217 | -166.5371288 0.290( 6.230 2.160 2.900|unknown
1204 WAA_SSS_400kHz_lliukHarborEast-0065 53.8790484 | -166.5364108 1.140| 3.710 2.600 5.770|unknown
1205 WAA_SSS_400kHz_lliukHarborEast-0066 53.8790499 | -166.5363898 1.330| 15.730 3.370 6.070|unknown
1206 WAA_SSS_400kHz_lliukHarborEast-0067 53.8775554 | -166.5360151 1.310| 6.130 2.870 8.780(unknown
1207 WAA_SSS_400kHz_lliukHarborEast-0068 53.8775833 | -166.5360044 0.880( 5.670 5.480 5.440|unknown
1208 WAA_SSS_400kHz_lliukHarborEast-0069 53.8797124 | -166.5351573 0.760| 10.740 2.160 3.400|unknown
1209 WAA_SSS_400kHz_lliukHarborEast-0070 53.8793735 | -166.5351516 0.900| 6.210 3.500 16.000{unknown
1210 WAA_SSS_400kHz_lliukHarborEast-0071 53.8797306 | -166.5351423 1.040| 25.650 2.910 4.360(piling

1211 WAA_SSS_400kHz_lliukHarborEast-0072 53.8797088 | -166.5351223 0.680( 15.470 1.900 2.200|piling

1212 WAA_SSS_400kHz_lliukHarborEast-0073 53.8800311 | -166.5351020 0.550( 12.130 6.480 3.800|unknown
1213 WAA_SSS_400kHz_lliukHarborWest-0001 53.8800734 | -166.5497541 2.160| 28.440 5.650 7.370|debris

1214 WAA_SSS_400kHz_lliukHarborWest-0002 53.8796372 | -166.5508126 3.850( 10.620 6.420 12.280(debris cluster
1215 WAA_SSS_400kHz_lliukHarborWest-0003 53.8794661 | -166.5508244 2.580( 11.120 5.290 3.400|debris cluster
1216 WAA_SSS_400kHz_lliukHarborWest-0004 53.8793733 | -166.5506888 2.470( 4.930 3.490 7.230|debris

1217 WAA_SSS_400kHz_lliukHarborWest-0005 53.8793002 | -166.5483993 1.440| 9.550 5.640 4.110|debris

1218 WAA_SSS_400kHz_lliukHarborWest-0006 53.8792327 | -166.5508925 1.010| 4.400 1.670 1.250|debris

1219 WAA_SSS_400kHz_lliukHarborWest-0007 53.8791562 | -166.5512195 0.540( 5.340 1.430 1.250|debris

1220 WAA_SSS_400kHz_lliukHarborWest-0008 53.8790769 | -166.5511468 1.200| 8.500 4.720 3.060|debris

1221 WAA_SSS_400kHz_lliukHarborWest-0009 53.8790405 | -166.5517573 0.000( 3.400 3.230 0.000(debris

1222 WAA_SSS_400kHz_lliukHarborWest-0010 53.8789939 | -166.5515089 2.050( 6.240 2.630 4.590|debris
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1223 WAA_SSS_400kHz_lliukHarborWest-0011 53.8789720 | -166.5514146 0.620( 6.540 1.280 1.470|debris

1224 WAA_SSS_400kHz_lliukHarborWest-0012 53.8789629 | -166.5515397 1.880| 7.380 5.650 4.700(|fish trap
1225 WAA_SSS_400kHz_lliukHarborWest-0013 53.8789562 | -166.5514416 0.740( 12.650 1.500 1.880|piling

1226 WAA_SSS_400kHz_lliukHarborWest-0014 53.8789356 | -166.5513420 2.220| 5.970 5.290 6.120|debris

1227 WAA_SSS_400kHz_lliukHarborWest-0015 53.8788208 | -166.5502384 1.090| 5.800 3.330 1.930|debris

1228 WAA_SSS_400kHz_lliukHarborWest-0016 53.8787604 | -166.5517743 0.730| 6.200 3.950 2.820|debris

1229 WAA_SSS_400kHz_lliukHarborWest-0017 53.8786421 | -166.5497923 1.220| 8.290 5.460 3.050|debris

1230 WAA_SSS_400kHz_lliukHarborWest-0018 53.8785771 | -166.5510119 1.500| 38.660 5.590 4.560(piling

1231 WAA_SSS_400kHz_lliukHarborWest-0019 53.8784343 | -166.5496057 0.440( 21.270 0.890 0.850(piling

1232 WAA_SSS_400kHz_lliukHarborWest-0020 53.8784288 | -166.5498797 0.000( 15.330 2.820 0.000(piling

1233 WAA_SSS_400kHz_lliukHarborWest-0021 53.8783543 | -166.5500679 4.820( 6.790 3.630 5.790|debris

1234 WAA_SSS_400kHz_lliukHarborWest-0022 53.8783266 -166.5496019 1.760( 6.100 6.710 4.240(fish trap
1235 WAA_SSS_400kHz_lliukHarborWest-0023 53.8783019 | -166.5503997 1.370f 9.290 4.200 2.380|debris

1236 WAA_SSS_400kHz_lliukHarborWest-0024 53.8782605 | -166.5504342 2.130| 15.470 4.820 3.650|debris

1237 WAA_SSS_400kHz_lliukHarborWest-0025 53.8782600 | -166.5501889 1.180| 5.620 1.410 2.010|debris

1238 WAA_SSS_400kHz_lliukHarborWest-0026 53.8780014 | -166.5451295 8.600( 65.730| 26.490 17.070|debris cluster
1239 WAA_SSS_400kHz_lliukHarborWest-0027 53.8779674 | -166.5492942 3.450( 9.600 7.190 4.870(|fish trap
1240 WAA_SSS_400kHz_lliukHarborWest-0028 53.8778687 | -166.5486453 0.870( 10.830 3.520 2.690|debris

1241 WAA_SSS_400kHz_lliukHarborWest-0029 53.8778406 | -166.5490056 2.670( 7.650 5.410 5.700|fish trap
1242 WAA_SSS_400kHz_lliukHarborWest-0030 53.8778217 | -166.5488709 0.790( 20.990 2.700 1.920|piling

1243 WAA_SSS_400kHz_lliukHarborWest-0031 53.8777912 | -166.5489861 1.230| 4.180 2.360 2.190|debris

1244 WAA_SSS_400kHz_lliukHarborWest-0032 53.8777872 | -166.5467100 15.140{132.750( 34.350 27.080|wreck

1245 WAA_SSS_400kHz_lliukHarborWest-0033 53.8776855 | -166.5481734 0.000( 12.970 0.830 0.000(piling

1246 WAA_SSS_400kHz_lliukHarborWest-0034 53.8775840 | -166.5482993 0.880( 11.830 1.970 1.200|piling

1247 WAA_SSS_400kHz_lliukHarborWest-0035 53.8775815 | -166.5482824 0.470( 21.330 3.000 2.960|piling

1248 WAA_SSS_400kHz_lliukHarborWest-0036 53.8775530 | -166.5537200 1.820| 45.700( 16.550 4.860|debris cluster
1249 WAA_SSS_400kHz_lliukHarborWest-0037 53.8775380 | -166.5550169 0.300( 76.360 2.630 2.620|piling

1250 WAA_SSS_400kHz_lliukHarborWest-0038 53.8774717 | -166.5546784 0.900( 10.000 5.580 5.580|debris

1251 WAA_SSS_400kHz_lliukHarborWest-0039 53.8774548 | -166.5487933 1.100| 24.420 1.670 1.660|piling

1252 WAA_SSS_400kHz_lliukHarborWest-0040 53.8774194 | -166.5547842 0.420( 83.790 3.230 2.080|piling

1253 WAA_SSS_400kHz_lliukHarborWest-0041 53.8774024 | -166.5529008 1.910| 6.970 2.190 6.580|debris

1254 WAA_SSS_400kHz_lliukHarborWest-0042 53.8773955 | -166.5555903 0.870| 21.990 1.390 1.740(piling

1255 WAA_SSS_400kHz_lliukHarborWest-0043 53.8773922 | -166.5551933 0.790| 23.700 7.250 3.510|debris cluster
1256 WAA_SSS_400kHz_lliukHarborWest-0044 53.8773718 | -166.5548668 1.150| 16.050( 13.020 4.810(|fish trap
1257 WAA_SSS_400kHz_lliukHarborWest-0045 53.8773464 | -166.5485592 1.060| 9.360 4.320 2.270|debris

1258 WAA_SSS_400kHz_lliukHarborWest-0046 53.8773248 | -166.5484428 1.590| 28.920 4.150 4.320|debris cluster
1259 WAA_SSS_400kHz_lliukHarborWest-0047 53.8773246 | -166.5539597 1.140| 16.120 7.350 6.030|wreck

1260 WAA_SSS_400kHz_lliukHarborWest-0048 53.8772760 | -166.5541750 2.060| 18.420| 10.480 9.460(debris cluster
1261 WAA_SSS_400kHz_lliukHarborWest-0049 53.8772727 | -166.5545148 1.300( 67.470| 37.440 4.610|debris cluster
1262 WAA_SSS_400kHz_lliukHarborWest-0050 53.8771604 | -166.5450887 2.530| 5.780 2.720 3.990|debris

1263 WAA_SSS_400kHz_lliukHarborWest-0051 53.8771344 | -166.5549603 0.580( 46.710 3.020 2.000|piling

1264 WAA_SSS_400kHz_lliukHarborWest-0052 53.8770896 | -166.5541559 3.580( 80.260| 50.590 8.200(debris cluster
1265 WAA_SSS_400kHz_lliukHarborWest-0053 53.8770169 | -166.5537117 0.630( 33.640 1.450 1.670|piling

1266 WAA_SSS_400kHz_lliukHarborWest-0054 53.8769595 | -166.5479314 0.510f 9.780 1.390 1.330|piling

1267 WAA_SSS_400kHz_lliukHarborWest-0055 53.8769533 -166.5532437 2.480] 23.780 5.340 11.820(piling

1268 WAA_SSS_400kHz_lliukHarborWest-0056 53.8768703 | -166.5533912 1.320( 85.060| 43.640 3.860|debris cluster
1269 WAA_SSS_400kHz_lliukHarborWest-0057 53.8768381 | -166.5530102 0.670( 4.780 2.960 3.150|debris

1270 WAA_SSS_400kHz_lliukHarborWest-0058 53.8768266 | -166.5455773 0.540( 12.720 7.030 2.370]|debris cluster
1271 WAA_SSS_400kHz_lliukHarborWest-0059 53.8768206 | -166.5456243 0.330( 12.970 6.380 1.750|debris cluster
1272 WAA_SSS_400kHz_lliukHarborWest-0060 53.8768078 | -166.5470112 2.440| 4.310 2.890 3.660|debris

1273 WAA_SSS_400kHz_lliukHarborWest-0061 53.8768032 | -166.5450549 6.760( 12.190 9.380 10.140(debris

1274 WAA_SSS_400kHz_lliukHarborWest-0062 53.8767997 | -166.5524675 0.420( 9.390 3.830 2.460|debris

1275 WAA _SSS 400kHz_lliukHarborWest-0063 53.8767906 | -166.5456175 0.340( 20.040| 12.880 1.340(debris cluster
1276 WAA_SSS_400kHz_lliukHarborWest-0064 53.8767485 | -166.5523845 0.550( 16.290 2.560 2.950|debris

1277 WAA_SSS_400kHz_lliukHarborWest-0065 53.8766899 | -166.5522879 1.870| 6.460 3.330 2.450|debris

1278 WAA_SSS_400kHz_lliukHarborWest-0066 53.8766804 | -166.5465450 0.630( 4.550 4,710 4.300|debris

1279 WAA_SSS_400kHz_lliukHarborWest-0067 53.8765456 | -166.5519016 1.340| 5.450 1.360 2.230|debris

1280 WAA_SSS_400kHz_lliukHarborWest-0068 53.8765258 | -166.5518462 0.860( 7.270 1.860 1.410|debris

1281 WAA_SSS_400kHz_lliukHarborWest-0069 53.8764970 | -166.5515481 1.090| 8.980 3.420 5.370|debris

1282 WAA_SSS_400kHz_lliukHarborWest-0070 53.8764608 | -166.5454311 0.890( 7.300 1.880 3.510|debris

1283 WAA_SSS_400kHz_lliukHarborWest-0071 53.8763791 | -166.5510511 1.330| 10.080 5.560 1.580|wreck

1284 WAA_SSS_400kHz_lliukHarborWest-0072 53.8763494 | -166.5506980 4.540( 14.830 9.780 10.720|debris cluster
1285 WAA_SSS_400kHz_lliukHarborWest-0073 53.8763094 | -166.5513297 0.960( 4.900 2.850 4.640|debris

1286 WAA_SSS_400kHz_lliukHarborWest-0074 53.8762784 | -166.5477982 0.430( 8.170 0.880 1.550]piling

1287 WAA_SSS_400kHz_lliukHarborWest-0075 53.8761346 | -166.5515309 3.460( 6.340 3.320 4.640|debris

1288 WAA_SSS_400kHz_lliukHarborWest-0076 53.8760263 | -166.5478992 1.910| 11.340 2.870 7.140|debris cluster
1289 WAA_SSS_400kHz_lliukHarborWest-0077 53.8759687 | -166.5478401 2.370| 5.010 4.290 5.220|debris

1290 WAA_SSS_400kHz_lliukHarborWest-0078 53.8757847 | -166.5501799 1.290| 22.730 8.900 3.450|debris cluster
1291 WAA_SSS_400kHz_lliukHarborWest-0079 53.8757495 | -166.5473390 2.820| 7.340 1.860 10.810(debris

1292 WAA_SSS_400kHz_lliukHarborWest-0080 53.8756707 | -166.5468791 1.200| 10.700 1.800 4.060|debris

1293 WAA_SSS_400kHz_lliukHarborWest-0081 53.8755179 | -166.5501047 2.710| 9.980 4.550 22.590|debris

1294 WAA_SSS_400kHz_lliukHarborWest-0082 53.8754818 | -166.5501949 3.290| 8.750 2.040 13.870(debris
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1295 WAA_SSS_400kHz_IliukHarborWest-0083 53.8753174 | -166.5480522 1.000( 9.680 5.690 1.710(debris
1296 WAA_SSS_400kHz_lliukHarborWest-0084 53.8752926 | -166.5471289 2.200( 10.200 1.060 4.630|piling
1297 WAA_SSS_400kHz_lliukHarborWest-0085 53.8752817 | -166.5471760 1.550( 13.830 2.290 5.270(piling
1298 WAA_SSS_400kHz_lliukHarborWest-0086 53.8752607 | -166.5471803 1.290( 9.100 1.860 2.670|debris
1299 WAA_SSS_400kHz_lliukHarborWest-0087 53.8751403 | -166.5471667 0.370| 19.170 3.600 1.250(debris
1300 WAA_SSS_400kHz_lliukHarborWest-0088 53.8750850 | -166.5463800 0.980| 10.990 1.840 1.600(debris
1301 WAA_SSS_400kHz_IliukHarborWest-0089 53.8750635 | -166.5482410 0.380| 25.840 1.310 1.130(piling
1302 WAA_SSS_400kHz_lliukHarborWest-0090 53.8750301 | -166.5464793 0.870| 5.160 4.830 3.240|debris
1303 WAA_SSS_400kHz_IliukHarborWest-0091 53.8747818 | -166.5471450 0.670| 10.100 1.550 1.540(piling
1304 WAA_SSS_400kHz_lliukHarborWest-0092 53.8745081 | -166.5478149 2.610( 9.360 4.740 10.530|debris
1305 WAA_SSS_400kHz_lliukHarborWest-0093 53.8743839 | -166.5472974 4.800| 3.870 2.820 19.270|debris
1306 WAA_SSS_400kHz_lliukHarborWest-0094 53.8743694 | -166.5456886 2.090( 34.260( 15.810 9.190|debris cluster
1307 WAA_SSS_400kHz_lliukHarborWest-0095 53.8743640 | -166.5472018 0.860| 9.560 1.070 3.380(piling
1308 WAA_SSS_400kHz_IliukHarborWest-0096 53.8743403 | -166.5475035 1.420( 4.160 3.240 2.470|debris
1309 WAA_SSS_400kHz_IliukHarborWest-0097 53.8743244 | -166.5473304 3.870| 3.980 3.640 17.770|debris
1310 WAA_SSS_400kHz_lliukHarborWest-0098 53.8743160 | -166.5463378 0.910| 17.980 2.930 2.370(piling
1311 WAA_SSS_400kHz_lliukHarborWest-0099 53.8743094 | -166.5472221 3.390| 3.350 2.750 13.530|debris
1312 WAA_SSS_400kHz_lliukHarborWest-0100 53.8741853 | -166.5463806 3.760| 3.250 2.470 10.060|debris
1313 WAA _SSS 400kHz_lliukHarborWest-0101 53.8741735 -166.5462543 2.990 2.210 2.110 5.320(debris
1314 WAA_SSS_400kHz_lliukHarborWest-0102 53.8741118 | -166.5472836 2.850| 6.570 3.330 7.590(debris
1315 WAA_SSS_400kHz_lliukHarborWest-0103 53.8739988 | -166.5465524 1.230( 30.060 1.290 3.550(piling
1316 WAA_SSS_400kHz_lliukHarborWest-0104 53.8737501 | -166.5459687 0.590| 11.230 2.290 2.010|debris
1317 WAA_SSS_400kHz_lliukHarborWest-0105 53.8737231 | -166.5453413 1.430( 27.250 2.430 4.130|piling
1318 WAA_SSS_400kHz_lliukHarborWest-0106 53.8737133 | -166.5454175 1.900( 1.450 1.880 2.650|debris
1319 WAA_SSS_400kHz_lliukHarborWest-0107 53.8737095 | -166.5460270 3.130| 17.470 2.200 13.860|piling
1320 WAA_SSS_400kHz_lliukHarborWest-0108 53.8736149 | -166.5454244 2.740( 6.450 4.130 4.080|debris
1321 WAA_SSS_400kHz_IliukHarborWest-0109 53.8735954 | -166.5457194 0.730| 7.570 1.030 1.060(piling
1322 WAA_SSS_400kHz_lliukHarborWest-0110 53.8735715 | -166.5463120 3.030| 19.200 3.600 13.160|debris
1323 WAA_SSS_400kHz_lliukHarborWest-0111 53.8735290 | -166.5462438 3.310| 10.640 4.220 5.690|debris
1324 WAA_SSS_400kHz_lliukHarborWest-0112 53.8735233 | -166.5457603 1.760| 4.660 1.930 2.750|debris
1325 WAA_SSS_400kHz_lliukHarborWest-0113 53.8735157 | -166.5479191 1.710{ 3.540 1.540 3.220|debris
1326 WAA_SSS_400kHz_lliukHarborWest-0114 53.8734639 | -166.5474669 0.360| 14.360 1.030 0.860|piling
1327 WAA_SSS_400kHz_lliukHarborWest-0115 53.8734351 | -166.5461612 4.400| 6.260 5.720 19.370|debris
1328 WAA_SSS_400kHz_IliukHarborWest-0116 53.8734330 | -166.5464362 1.560( 22.640| 10.430 3.490|debris cluster
1329 WAA_SSS_400kHz_lliukHarborWest-0117 53.8733859 | -166.5460413 1.400( 4.980 3.720 4.330]tires
1330 WAA_SSS_400kHz_lliukHarborWest-0118 53.8733633 | -166.5471316 0.780| 5.480 3.840 3.830|debris
1331 WAA_SSS_400kHz_lliukHarborWest-0119 53.8732318 | -166.5472376 1.510( 8.520 1.800 2.240|debris
1332 WAA_SSS_400kHz_lliukHarborWest-0120 53.8731384 | -166.5470868 3.510| 6.740 6.000 8.010(|fish trap
1333 WAA_SSS_400kHz_lliukHarborWest-0121 53.8730680 | -166.5479643 1.350( 4.360 3.450 5.060|debris
1334 WAA_SSS_400kHz_IliukHarborWest-0122 53.8730205 | -166.5472047 0.750| 11.430 1.280 1.760(piling
1335 WAA_SSS_400kHz_lliukHarborWest-0123 53.8730134 | -166.5454231 2.990( 10.610 3.200 10.840|debris
1336 WAA_SSS_400kHz_lliukHarborWest-0124 53.8728626 | -166.5487267 1.460( 3.680 2.750 1.870(debris
1337 WAA_SSS_400kHz_lliukHarborWest-0125 53.8728443 | -166.5488079 2.430( 5.710 5.840 4.260|debris
1338 WAA_SSS_400kHz_lliukHarborWest-0126 53.8728018 | -166.5457152 3.120| 7.170 4.870 10.570|debris
1339 WAA_SSS_400kHz_lliukHarborWest-0127 53.8725399 | -166.5478658 2.190( 5.790 5.090 4.240|fish trap
1340 WAA_SSS_400kHz_lliukHarborWest-0128 53.8722486 | -166.5493782 1.800( 3.990 2.290 3.130|debris
1341 WAA_SSS_400kHz_IliukHarborWest-0129 53.8720465 | -166.5453172 1.470( 10.410 2.620 3.230|debris
1342 WAA_SSS_400kHz_lliukHarborWest-0130 53.8720234 | -166.5484641 1.430( 5.270 5.040 2.690|debris
1343 WAA_SSS_400kHz_lliukHarborWest-0131 53.8719856 | -166.5447891 0.590| 8.630 1.340 0.980|piling
1344 WAA_SSS_400kHz_lliukHarborWest-0132 53.8719547 | -166.5490014 1.840 6.780 3.560 2.910|debris
1345 WAA_SSS_400kHz_lliukHarborWest-0133 53.8719205 | -166.5493743 1.820( 27.720 5.300 2.120|debris cluster
1346 WAA_SSS_400kHz_lliukHarborWest-0134 53.8718471 | -166.5455300 1.100{ 3.680 2.930 8.880|debris
1347 WAA_SSS_400kHz_lliukHarborWest-0135 53.8718352 | -166.5454315 1.180| 5.100 2.280 8.020(debris
1348 WAA_SSS_400kHz_IliukHarborWest-0136 53.8717752 | -166.5444968 2.090( 7.520 5.160 4.230|fish trap
1349 WAA_SSS_400kHz_lliukHarborWest-0137 53.8717700 | -166.5466262 2.090( 8.330 6.480 5.670|fish trap
1350 WAA_SSS_400kHz_lliukHarborWest-0138 53.8717579 | -166.5447878 0.490| 6.640 0.870 1.850(piling
1351 WAA_SSS_400kHz_lliukHarborWest-0139 53.8716616 | -166.5444181 2.090( 3.460 3.820 7.200|debris
1352 WAA_SSS_400kHz_lliukHarborWest-0140 53.8716404 | -166.5453126 1.180( 5.080 4.790 4.890|debris
1353 WAA_SSS_400kHz_lliukHarborWest-0141 53.8716162 | -166.5461032 6.310| 8.380 5.030 7.380|debris
1354 WAA_SSS_400kHz_IliukHarborWest-0142 53.8715593 | -166.5444233 0.740| 3.280 1.200 3.490|debris
1355 WAA_SSS_400kHz_lliukHarborWest-0143 53.8715329 | -166.5455259 2.050( 3.080 2.760 9.860|debris
1356 WAA_SSS_400kHz_lliukHarborWest-0144 53.8713800 | -166.5467535 3.460| 16.820 5.550 3.960|debris
1357 WAA_SSS_400kHz_lliukHarborWest-0145 53.8713795 | -166.5457769 2.810( 6.520 5.200 12.390(|fish trap
1358 WAA_SSS_400kHz_lliukHarborWest-0146 53.8712613 | -166.5459220 1.140| 16.240 8.580 4.970|debris cluster
1359 WAA_SSS_400kHz_lliukHarborWest-0147 53.8712568 | -166.5469405 3.340| 20.770( 10.400 3.680|debris cluster
1360 WAA_SSS_400kHz_lliukHarborWest-0148 53.8707036 | -166.5460901 1.440| 2.420 2.200 6.710|debris
1361 WAA_SSS_400kHz_IliukHarborWest-0149 53.8702608 | -166.5458293 1.710( 4.400 1.490 7.680|debris
1362 WAA_SSS_400kHz_MuttonCove_MC-16 53.4075661 | -167.5211928 1.370( 5.230 4.020 4.350|Anchor Block
1363 WAA_SSS_400kHz_MuttonCove_MC-28 53.4069687 | -167.5211369 1.220( 7.420 9.550 5.300|Anchor Block
1364 WAA_SSS_400kHz_MuttonCove_MC-37 53.4057628 | -167.5212643 2.020( 8.650 7.870 5.400|Anchor Block
1365 WAA_SSS_400kHz_MuttonCove_MC-38 53.4056356 | -167.5213692 4.140| 6.550 7.170 7.520|Anchor Block
1366 WAA_SSS_400kHz_MuttonCove_MC-39 53.4056213 | -167.5214037 3.090( 22.050 4.420 4.900|Mooring Bouy
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1367 WAA_SSS_400kHz_MuttonCove_MC-45 53.4047016 | -167.5215825 1.250( 4.000 3.600 3.040|Unknown
1368 WAA_SSS_400kHz_MuttonCove_MC-48 53.4044517 | -167.5206028 1.750( 52.560 2.490 2.500|Piling
1369 WAA_SSS_400kHz_MuttonCove_MC-57 53.3997384 | -167.5198914 1.700( 2.840 1.370 2.120|Unknown
1370 WAA_SSS_400kHz_MuttonCove_MC-58 53.3994309 | -167.5189971 0.000| 0.000 0.000 0.000
1371 WAA_SSS_400kHz_MuttonCove_MC-41 53.4052753 | -167.5212679 0.000| 0.000 0.000 0.000
1372 WAA_SSS_400kHz_MuttonCove_MC-40 53.4052765 | -167.5213322 0.000| 0.000 0.000 0.000
1373 WAA_SSS_400kHz_MuttonCove_MC-18 53.4075481 | -167.5208740 0.000| 0.000 0.000 0.000
1374 WAA_SSS_400kHz_MuttonCove_MC-15 53.4076558 | -167.5205080 0.000| 0.000 0.000 0.000
1375 WAA_SSS_400kHz_MuttonCove_MC-20 53.4073746 | -167.5197887 0.000| 0.000 0.000 0.000
1376 WAA_SSS_400kHz_MuttonCove_MC-47 53.4044683 | -167.5199012 0.000| 0.000 0.000 0.000
1377 WAA_SSS_400kHz_MuttonCove_MC-56 53.4012681 | -167.5171214 0.000| 0.000 0.000 0.000
1378 WAA_SSS_400kHz_MuttonCove_MC-14 53.4078860 | -167.5194682 0.000| 0.000 0.000 0.000
1379 WAA_SSS_400kHz_MuttonCove_MC-3 53.4094556 | -167.5196757 0.000| 0.000 0.000 0.000
1380 WAA_SSS_400kHz_MuttonCove_MC-13 53.4079443 | -167.5193321 0.000| 0.000 0.000 0.000
1381 WAA_SSS_400kHz_MuttonCove_MC-23 53.4073144 | -167.5188587 0.000| 0.000 0.000 0.000
1382 WAA_SSS_400kHz_MuttonCove_MC-27 53.4070532 | -167.5188354 0.000| 0.000 0.000 0.000
1383 WAA_SSS_400kHz_MuttonCove_MC-34 53.4062922 | -167.5178779 0.000| 0.000 0.000 0.000
1384 WAA_SSS_400kHz_MuttonCove_MC-32 53.4064605 | -167.5179217 0.000| 0.000 0.000 0.000
1385 WAA_SSS_400kHz_MuttonCove_MC-24 53.4071454 | -167.5186847 0.000| 0.000 0.000 0.000
1386 WAA_SSS_400kHz_MuttonCove_MC-19 53.4073990 | -167.5187868 0.000| 0.000 0.000 0.000
1387 WAA_SSS_400kHz_MuttonCove_MC-17 53.4075503 | -167.5189742 0.000| 0.000 0.000 0.000
1388 WAA_SSS_400kHz_MuttonCove_MC-1 53.4100490 | -167.5201869 3.270| 5.570 4.140 4.110{Unknown
1389 WAA_SSS_400kHz_MuttonCove_MC-4 53.4093703 | -167.5219541 0.000| 5.330 1.250 0.000{Unknown
1390 WAA_SSS_400kHz_MuttonCove_MC-6 53.4087773 | -167.5222189 0.660| 3.240 2.820 4.880|Unknown
1391 WAA_SSS_400kHz_MuttonCove_MC-8 53.4087724 | -167.5221744 0.770( 2.780 3.510 7.780|Unknown
1392 WAA_SSS_400kHz_MuttonCove_MC-7 53.4087752 | -167.5221699 0.710( 3.890 2.750 7.710|Unknown
1393 WAA_SSS 400kHz_MuttonCove_MC-9 53.4087050 | -167.5225441 0.970| 11.060 1.210 2.430|Unknown
1394 WAA_SSS_400kHz_MuttonCove_MC-2 53.4096418 | -167.5191566 0.420| 3.300 2.590 1.110|Unknown
1395 WAA_SSS_400kHz_MuttonCove_MC-11 53.4082660 | -167.5185032 0.580| 1.750 1.920 1.420|Unknown
1396 WAA_SSS_400kHz_MuttonCove_MC-51 53.4040873 | -167.5135280 2.120( 3.750 3.740 4.980|Unknown
1397 WAA_SSS_400kHz_MuttonCove_MC-43 53.4048570 | -167.5152277 4.740| 8.290 5.910 16.950{Unknown
1398 WAA_SSS_400kHz_MuttonCove_MC-42 53.4049749 | -167.5153660 1.650( 13.660 6.360 8.810(Unknown
1399 WAA_SSS_400kHz_MuttonCove_MC-36 53.4061047 | -167.5156965 2.020| 4.690 2.290 5.840|Unknown
1400 WAA_SSS_400kHz_MuttonCove_MC-35 53.4061415 | -167.5158170 1.820( 6.300 2.550 7.840
1401 WAA_SSS_400kHz_MuttonCove_MC-29 53.4066556 | -167.5176605 2.540| 23.430( 18.910 9.470(Unknown
1402 WAA_SSS_400kHz_MuttonCove_MC-30 53.4066428 | -167.5180687 0.830| 5.560 4.300 3.700|Unknown
1403 WAA_SSS_400kHz_MuttonCove_MC-21 53.4073532 | -167.5188344 2.940( 6.510 4.970 6.100|Unknown
1404 WAA_SSS_400kHz_MuttonCove_MC-25 53.4071399 | -167.5188699 4.700| 16.020| 10.040 15.500{Unknown
1405 WAA_SSS_400kHz_MuttonCove_MC-44 53.4047362 | -167.5152813 2.050( 15.520 8.100 5.260|Unknown
1406 WAA_SSS_400kHz_MuttonCove_MC-50 53.4041723 | -167.5150472 2.190( 8.400 4.680 5.330|fish trap
1407 WAA_SSS_400kHz_MuttonCove_MC-49 53.4043152 | -167.5155526 0.000| 4.500 4.070 0.000{Unknown
1408 WAA_SSS_400kHz_MuttonCove_MC-53 53.4037992 | -167.5140805 2.130f 7.330 2.050 3.740|Unknown
1409 WAA_SSS_400kHz_MuttonCove_MC-52 53.4039034 | -167.5142951 0.800| 4.650 2.870 1.770|Unknown
1410 WAA_SSS_400kHz_MuttonCove_MC-33 53.4063624 | -167.5178756 6.130| 16.490 5.710 11.720{Unknown
1411 WAA_SSS_400kHz_MuttonCove_MC-31 53.4065346 | -167.5178340 5.660| 12.710 5.140 6.660|Unknown
1412 WAA_SSS_400kHz_MuttonCove_MC-54 53.4030194 | -167.5135107 0.590| 5.360 1.590 1.360|Unknown
1413 WAA_SSS_400kHz_MuttonCove_MC-55 53.4030042 | -167.5131099 1.700( 5.440 1.540 5.040|Unknown
1414 WAA_SSS_400kHz_MuttonCove_MC-5 53.4092222 | -167.5219047 0.250| 5.260 1.260 0.470(Unknown
1415 WAA_SSS_400kHz_MuttonCove_MC-46 53.4046727 | -167.5217752 1.380( 3.270 1.420 4.300{Unknown
1416 WAA_SSS_400kHz_MuttonCove_MC-26 53.4070972 | -167.5223471 0.920| 2.420 1.600 1.890|Unknown
1417 WAA_SSS_400kHz_MuttonCove_MC-22 53.4073412 | -167.5223795 0.810| 2.640 2.260 2.410|Unknown
1418 WAA_SSS_400kHz_MuttonCove_MC-12 53.4082189 | -167.5220593 0.580| 6.140 0.630 2.260|Unknown
1419 WAA_SSS_400kHz_MuttonCove_MC-10 53.4083438 | -167.5219846 0.370] 5.660 1.200 2.050|Unknown
1420 WAA_SSS_400kHz_MuttonCove-0011 53.4088277 | -167.5222048 2.000( 5.510 2.810 4.880|debris
1421 WAA_SSS_400kHz_MuttonCove-0008 53.4090707 | -167.5223446 1.140( 8.150 1.260 1.640|piling
1422 WAA_SSS_400kHz_MuttonCove-0022 53.4061355 | -167.5217013 1.810( 11.350 1.390 2.080|piling
1423 WAA_SSS_400kHz_MuttonCove-0023 53.4059883 | -167.5211866 0.430| 13.810 1.220 1.730|piling
1424 WAA_SSS_400kHz_MuttonCove-0071 53.4033737 | -167.5205822 2.160( 8.650 7.800 4.360(|fish trap
1425 WAA_SSS_400kHz_MuttonCove-0081 53.4027392 | -167.5197117 1.130| 27.300 2.240 1.360(piling
1426 WAA_SSS_400kHz_MuttonCove-0083 53.4026076 | -167.5196281 1.200( 47.600 2.450 1.300]piling
1427 WAA_SSS_400kHz_MuttonCove-0089 53.4006870 | -167.5198949 0.980| 14.080 1.370 1.520]piling
1428 WAA_SSS_400kHz_MuttonCove-0094 53.3993331 | -167.5192192 0.870| 34.180 2.640 2.320|piling
1429 WAA_SSS_400kHz_MuttonCove-0093 53.3993628 | -167.5191457 2.400( 23.190 7.420 6.610|debris
1430 WAA_SSS_400kHz_MuttonCove-0024 53.4059407 | -167.5207592 0.490| 6.850 2.040 0.880(debris
1431 WAA_SSS_400kHz_MuttonCove-0091 53.4001257 | -167.5172603 0.890( 21.830 1.710 1.690(piling
1432 WAA_SSS_400kHz_MuttonCove-0014 53.4085758 | -167.5195078 10.310| 44.870f 11.190 14.760(Unknown
1433 WAA_SSS_400kHz_MuttonCove-0013 53.4086365 | -167.5195434 0.590| 96.520 2.680 2.990|piling
1434 WAA_SSS_400kHz_MuttonCove-0021 53.4062253 | -167.5182698 0.000| 17.020( 17.170 0.000{Unknown
1435 WAA_SSS_400kHz_MuttonCove-0002 53.4097610 | -167.5209600 0.950| 10.880 2.420 1.690|debris
1436 WAA_SSS_400kHz_MuttonCove-0003 53.4094691 | -167.5208312 1.030f 7.250 2.910 5.560|debris
1437 WAA_SSS_400kHz_MuttonCove-0005 53.4094096 | -167.5220622 0.270| 18.740 1.330 1.050]Piling
1438 WAA_SSS_400kHz_MuttonCove-0006 53.4093050 | -167.5226916 1.000( 10.160 2.550 2.800|piling
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1439 WAA_SSS_400kHz_MuttonCove-0004 53.4094114 | -167.5224591 0.720( 5.020 1.110 0.990(debris
1440 WAA_SSS_400kHz_MuttonCove-0007 53.4091693 | -167.5218549 0.780( 4.540 1.340 6.020|Unknown
1441 WAA_SSS_400kHz_MuttonCove-0009 53.4089132 | -167.5224323 0.960( 10.280 1.390 2.700|piling
1442 WAA_SSS_400kHz_MuttonCove-0016 53.4080448 | -167.5178611 0.340( 17.260 1.820 3.030|piling
1443 WAA_SSS_400kHz_MuttonCove-0015 53.4080496 | -167.5180486 0.210( 15.810 0.610 0.810(piling
1444 WAA_SSS_400kHz_MuttonCove-0017 53.4079068 | -167.5177244 0.460| 3.780 1.260 2.310|Unknown
1445 WAA_SSS_400kHz_MuttonCove-0018 53.4072964 | -167.5168792 0.280( 5.030 1.790 1.460|debris
1446 WAA_SSS_400kHz_MuttonCove-0020 53.4063976 | -167.5155448 0.620( 13.650 7.970 5.040|Unknown
1447 WAA_SSS_400kHz_MuttonCove-0069 53.4035306 | -167.5125992 0.260( 7.380 3.730 1.600|debris
1448 WAA_SSS_400kHz_MuttonCove-0065 53.4036938 | -167.5138324 0.360( 8.660 1.590 3.650|piling
1449 WAA_SSS_400kHz_MuttonCove-0066 53.4036690 | -167.5138521 0.360( 16.390 1.590 3.370|piling
1450 WAA_SSS_400kHz_MuttonCove-0067 53.4036538 | -167.5138518 0.320] 12.170 1.430 2.680|piling
1451 WAA_SSS_400kHz_MuttonCove-0061 53.4038886 | -167.5139245 0.840( 10.550 9.560 2.450|Unknown
1452 WAA_SSS_400kHz_MuttonCove-0053 53.4040819 | -167.5141192 3.020( 31.710 2.730 4.780(Piling
1453 WAA_SSS_400kHz_MuttonCove-0048 53.4041188 | -167.5145192 0.980( 20.230 1.810 1.360|piling
1454 WAA_SSS_400kHz_MuttonCove-0054 53.4040679 | -167.5143084 1.440| 41.280 2.050 1.840]Piling
1455 WAA_SSS_400kHz_MuttonCove-0050 53.4041029 | -167.5142897 1.350| 31.590 1.340 2.070|piling
1456 WAA_SSS_400kHz_MuttonCove-0046 53.4041791 | -167.5144982 0.760( 24.090 2.370 1.360|piling
1457 WAA_SSS_400kHz_MuttonCove-0059 53.4039305 | -167.5144779 1.630| 5.950 6.340 2.060|debris
1458 WAA_SSS_400kHz_MuttonCove-0058 53.4039396 | -167.5146805 2.480| 34.110 2.490 3.170|piling
1459 WAA_SSS_400kHz_MuttonCove-0051 53.4040870 | -167.5145569 1.230| 92.570 2.870 1.590]piling
1460 WAA_SSS_400kHz_MuttonCove-0049 53.4041103 | -167.5146677 1.270| 34.110 1.980 1.610|piling
1461 WAA_SSS_400kHz_MuttonCove-0047 53.4041381 | -167.5146033 1.610| 38.130 2.430 2.560|Piling
1462 WAA_SSS_400kHz_MuttonCove-0045 53.4042599 | -167.5146407 1.070| 32.640 2.600 2.280|piling
1463 WAA_SSS_400kHz_MuttonCove-0043 53.4043555 | -167.5147953 0.630( 34.390 1.630 1.030|piling
1464 WAA_SSS_400kHz_MuttonCove-0044 53.4043383 | -167.5149152 2.030( 51.730 1.820 2.310|piling
1465 WAA_SSS_400kHz_MuttonCove-0038 53.4044907 | -167.5149542 1.710| 32.690 9.200 2.000|piling
1466 WAA_SSS_400kHz_MuttonCove-0035 53.4045943 | -167.5150900 2.570| 38.380| 25.110 3.860|piling
1467 WAA_SSS_400kHz_MuttonCove-0036 53.4045867 | -167.5152709 0.660( 30.610 1.310 1.950]piling
1468 WAA_SSS_400kHz_MuttonCove-0033 53.4046681 | -167.5152094 0.620( 35.710 2.660 1.650]piling
1469 WAA_SSS_400kHz_MuttonCove-0032 53.4046816 | -167.5150633 1.810| 37.460( 35.380 2.320|piling
1470 WAA_SSS_400kHz_MuttonCove-0037 53.4045767 | -167.5149269 1.460( 30.530 1.940 2.160|piling
1471 WAA_SSS_400kHz_MuttonCove-0034 53.4046197 | -167.5149115 2.260( 43.330 3.500 4.240|piling
1472 WAA_SSS_400kHz_MuttonCove-0031 53.4047013 | -167.5148277 1.190| 28.680 2.520 4.120(piling
1473 WAA_SSS_400kHz_MuttonCove-0030 53.4047398 | -167.5149566 0.960( 6.800 2.920 1.590|debris
1474 WAA_SSS_400kHz_MuttonCove-0026 53.4047984 | -167.5150786 0.930( 16.280 1.940 1.130|piling
1475 WAA_SSS_400kHz_MuttonCove-0027 53.4047938 | -167.5151199 1.060| 31.460 1.520 1.820|piling
1476 WAA_SSS_400kHz_MuttonCove-0028 53.4047754 | -167.5151780 0.980( 38.350 1.530 2.510|piling
1477 WAA_SSS_400kHz_MuttonCove-0029 53.4047413 | -167.5151729 1.260( 37.100 1.660 3.220|piling
1478 WAA_SSS_400kHz_MuttonCove-0025 53.4048137 | -167.5155440 0.350( 38.620 1.780 2.740|piling
1479 WAA_SSS_400kHz_MuttonCove-0019 53.4065566 | -167.5175642 0.630( 9.740 6.850 2.530|debris
1480 WAA_SSS_400kHz_MuttonCove-0039 53.4044561 | -167.5152901 1.490| 36.320 2.370 3.340|piling
1481 WAA_SSS_400kHz_MuttonCove-0040 53.4044543 | -167.5152614 0.690( 33.840 1.490 1.530|piling
1482 WAA_SSS_400kHz_MuttonCove-0042 53.4044294 | -167.5151448 1.490| 65.190 3.120 4.090(piling
1483 WAA_SSS_400kHz_MuttonCove-0041 53.4044410 | -167.5150480 1.170( 30.150 5.260 3.580|piling
1484 WAA_SSS_400kHz_MuttonCove-0055 53.4040472 | -167.5149468 1.550( 23.470 2.110 3.430|piling
1485 WAA_SSS_400kHz_MuttonCove-0068 53.4036244 | -167.5136468 2.420| 20.580 2.490 2.730|piling
1486 WAA_SSS_400kHz_MuttonCove-0077 53.4030263 | -167.5141414 5.640( 43.020 3.430 6.290|Piling
1487 WAA_SSS_400kHz_MuttonCove-0060 53.4039088 | -167.5156392 1.900| 6.270 2.360 3.540|debris
1488 WAA_SSS_400kHz_MuttonCove-0057 53.4039736 | -167.5157131 2.530| 20.510 5.370 4.480(piling
1489 WAA_SSS_400kHz_MuttonCove-0056 53.4039966 | -167.5158228 1.870| 14.720 2.170 3.060|piling
1490 WAA_SSS_400kHz_MuttonCove-0063 53.4038521 | -167.5161054 1.800| 5.730 1.790 1.890|debris
1491 WAA_SSS_400kHz_MuttonCove-0062 53.4038717 | -167.5160003 6.350( 14.890 6.240 7.780(Unknown
1492 WAA_SSS_400kHz_MuttonCove-0079 53.4029658 | -167.5140262 1.510| 43.550 1.890 2.440|piling
1493 WAA_SSS_400kHz_MuttonCove-0086 53.4021590 | -167.5168324 8.260( 4.980 5.200 16.530{Unknown
1494 WAA_SSS_400kHz_MuttonCove-0001 53.4097698 | -167.5208805 0.820( 17.930 3.790 1.340|Unknown
1495 WAA_SSS_400kHz_MuttonCove-0092 53.3994200 | -167.5208522 1.500| 3.930 2.290 10.410{Unknown
1496 WAA_SSS_400kHz_MuttonCove-0090 53.4006369 | -167.5199022 0.190( 12.490 1.290 2.840|Piling
1497 WAA_SSS_400kHz_MuttonCove-0088 53.4020753 | -167.5202602 0.280| 8.580 1.410 2.170|piling
1498 WAA_SSS_400kHz_MuttonCove-0087 53.4021470 | -167.5202429 0.230( 17.330 1.800 1.210|piling
1499 WAA_SSS_400kHz_MuttonCove-0085 53.4024812 | -167.5203028 0.610( 32.320 0.920 0.790(Piling
1500 WAA_SSS_400kHz_MuttonCove-0084 53.4025610 | -167.5202741 4.700( 7.550 1.970 6.150|debris
1501 WAA_SSS_400kHz_MuttonCove-0082 53.4026539 | -167.5202710 2.460| 30.050 1.590 2.870|Piling
1502 WAA_SSS_400kHz_MuttonCove-0080 53.4028060 | -167.5203302 1.390| 34.180( 21.280 1.680|Piling
1503 WAA_SSS_400kHz_MuttonCove-0076 53.4030352 | -167.5203603 1.340( 46.440 2.290 2.690|piling
1504 WAA_SSS_400kHz_MuttonCove-0078 53.4029828 | -167.5205086 1.950| 42.320 8.650 2.330|Piling
1505 WAA_SSS_400kHz_MuttonCove-0074 53.4031772 | -167.5204056 0.960( 44.930 4.050 2.660|Piling
1506 WAA_SSS_400kHz_MuttonCove-0075 53.4031060 | -167.5205551 3.110( 77.100| 48.930 4.820(Piling
1507 WAA_SSS_400kHz_MuttonCove-0072 53.4033233 | -167.5209928 0.000( 0.000 0.000 0.000

1508 WAA_SSS_400kHz_MuttonCove-0073 53.4032966 | -167.5206499 1.300| 84.620 3.450 2.220|Piling
1509 WAA_SSS_400kHz_MuttonCove-0070 53.4034983 | -167.5206622 0.820( 36.830 2.230 2.230|piling
1510 WAA_SSS_400kHz_MuttonCove-0052 53.4040859 | -167.5214730 0.760| 44.720 3.800 3.300|Piling
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1511 WAA_SSS_400kHz_MuttonCove-0064 53.4038448 | -167.5215475 1.420| 26.840 2.420 3.810|Piling
1512 WAA_SSS_400kHz_MuttonCove-0012 53.4086559 | -167.5226456 0.590( 8.180 1.200 0.830(debris
1513 WAA_SSS_400kHz_MuttonCove-0010 53.4088801 | -167.5226928 0.740( 8.490 1.770 1.870|debris
1514 WAA_SSS_400kHz_OtterPointBargeDock_6 53.3945535 | -167.8406571 0.620( 2.470 2.130 1.980|unknown
1515 WAA_SSS_400kHz_OtterPointBargeDock_5 53.3945688 | -167.8407295 0.680( 2.970 1.750 1.980|unknown
1516 WAA_SSS_400kHz_OtterPointBargeDock_7 53.3945410 | -167.8412015 0.960| 21.080 2.950 1.770|debris cluster
1517 WAA SSS 400kHz_OtterPointBargeDock 4 53.3948202 | -167.8412221 3.410( 5.130 5.860 15.750|unknown
1518 WAA_SSS_400kHz_OtterPointBargeDock_9 53.3942066 | -167.8427984 0.580( 17.580 1.190 2.630|piling
1519 WAA_SSS_400kHz_OtterPointBargeDock_10 53.3940984 | -167.8424905 5.610( 3.080 1.910 20.330|unknown
1520 WAA_SSS_400kHz_OtterPointBargeDock_11 53.3939557 | -167.8430807 0.300( 6.540 1.950 1.750|unknown
1521 WAA_SSS_400kHz_OtterPointBargeDock_14 53.3931500 | -167.8429103 0.970( 18.610 6.620 2.280|unknown
1522 WAA_SSS_400kHz_OtterPointBargeDock 15 53.3930371 -167.8425035 2.860| 46.410 8.980 14.210{unknown
1523 WAA_SSS_400kHz_OtterPointBargeDock_16 53.3930181 | -167.8426143 0.790( 11.710 7.680 1.750|unknown
1524 WAA_SSS_400kHz_OtterPointBargeDock_17 53.3911035 | -167.8403166 5.990( 22.670 7.120 27.200
1525 WAA_SSS_400kHz_OtterPointBargeDock_12 53.3934141 | -167.8427882 0.540( 21.700 7.590 0.970{unknown
1526 WAA_SSS_400kHz_OtterPointBargeDock_13 53.3933422 | -167.8426096 0.720( 5.140 1.610 1.610|unknown
1527 WAA_SSS_400kHz_OtterPointBargeDock_8 53.3942922 | -167.8427580 0.380( 8.820 3.370 2.180|unknown
1528 WAA_SSS_400kHz_OtterPointBargeDock_2 53.4003368 | -167.8378210 0.000( 7.400 2.340 1.560|unknown
1529 WAA_SSS_400kHz_OtterPointBargeDock_1 53.4011496 | -167.8377603 0.000( 8.050 3.650 3.100|unknown
1530 WAA_SSS_400kHz_OtterPointBargeDock_3 53.3995396 | -167.8440775 8.650( 18.140 6.070 48.760|unknown
1531 WAA_SSS_400kHz_OtterPointBargeDock_0029 53.3972587 | -167.8399631 2.290| 14.900 5.510 6.290|debris cluster
1532 WAA_SSS_400kHz_OtterPointBargeDock_0034 53.3970509 | -167.8392054 4.560( 52.990( 10.270 10.190(debris
1533 WAA_SSS_400kHz_OtterPointBargeDock_0028 53.3973961 | -167.8385031 0.870| 19.450| 16.680 3.460|debris cluster
1534 WAA_SSS_400kHz_OtterPointBargeDock_0030 53.3971389 | -167.8381196 6.580( 30.470| 15.490 22.140|debris cluster
1535 WAA_SSS_400kHz_OtterPointBargeDock_0042 53.3964307 | -167.8378267 0.730( 11.300 5.240 4.390|debris
1536 WAA_SSS_400kHz_OtterPointBargeDock_0047 53.3962132 | -167.8378728 0.730( 11.790 3.110 3.110|debris
1537 WAA_SSS 400kHz_OtterPointBargeDock 0063 53.3955875 | -167.8377874 2.500( 8.990 4.500 16.270(debris
1538 WAA_SSS_400kHz_OtterPointBargeDock_0059 53.3956497 | -167.8382727 1.610| 16.720 7.670 3.040|debris
1539 WAA_SSS_400kHz_OtterPointBargeDock_0062 53.3956247 | -167.8382711 1.630| 14.630 8.690 3.490|debris
1540 WAA_SSS_400kHz_OtterPointBargeDock_0085 53.3945368 | -167.8405967 0.820( 18.120 3.230 2.970|debris cluster
1541 WAA_SSS_400kHz_OtterPointBargeDock_0081 53.3946552 | -167.8413229 1.070| 15.260 1.290 1.520|piling
1542 WAA_SSS_400kHz_OtterPointBargeDock_0095 53.3932499 | -167.8427793 1.500| 18.850( 10.140 2.540|debris
1543 WAA_SSS_400kHz_OtterPointBargeDock_0097 53.3926003 | -167.8418788 1.880 6.100 4.310 11.430(debris
1544 WAA_SSS_400kHz_OtterPointBargeDock_0098 53.3925649 | -167.8419093 1.460| 5.230 2.180 6.600|debris
1545 WAA_SSS_400kHz_OtterPointBargeDock_0013 53.3985742 | -167.8281494 1.530| 10.960 3.980 2.910|debris
1546 WAA_SSS_400kHz_OtterPointBargeDock_0015 53.3984107 | -167.8282817 1.890| 15.310( 10.050 3.230|debris cluster
1547 WAA_SSS_400kHz_OtterPointBargeDock_0014 53.3984162 | -167.8290298 5.650( 6.120 3.510 9.680(debris cluster
1548 WAA_SSS_400kHz_OtterPointBargeDock_0046 53.3962947 | -167.8302426 1.090| 12.730 2.230 2.140|debris
1549 WAA_SSS_400kHz_OtterPointBargeDock_0052 53.3959496 | -167.8309828 2.030{ 30.110( 13.600 7.010|debris cluster
1550 WAA_SSS_400kHz_OtterPointBargeDock_0057 53.3956975 | -167.8296872 2.080| 26.580 4.650 6.730|debris
1551 WAA_SSS_400kHz_OtterPointBargeDock_0053 53.3959004 | -167.8297539 1.320| 14.260 2.580 2.200|piling
1552 WAA_SSS_400kHz_OtterPointBargeDock_0048 53.3961925 | -167.8293636 1.180| 5.050 1.900 2.080|debris
1553 WAA_SSS_400kHz_OtterPointBargeDock_0056 53.3958213 | -167.8294364 2.100| 25.600 2.650 3.370|debris cluster
1554 WAA_SSS_400kHz_OtterPointBargeDock_0051 53.3959612 | -167.8286986 2.210| 15.440 4.600 6.800|debris cluster
1555 WAA_SSS_400kHz_OtterPointBargeDock_0058 53.3956598 | -167.8295339 2.590| 5.600 3.590 5.380|debris
1556 WAA_SSS_400kHz_OtterPointBargeDock_0065 53.3952558 | -167.8289284 1.470| 14.690 3.180 2.690|debris
1557 WAA_SSS_400kHz_OtterPointBargeDock_0069 53.3950524 | -167.8293221 7.810( 7.240 3.630 9.190(debris
1558 WAA_SSS_400kHz_OtterPointBargeDock_0067 53.3951492 | -167.8295208 1.980| 16.660 3.690 2.650|debris
1559 WAA_SSS_400kHz_OtterPointBargeDock_0066 53.3951637 | -167.8297744 2.340| 40.040 3.870 5.070|debris cluster
1560 WAA_SSS_400kHz_OtterPointBargeDock_0072 53.3950236 | -167.8296723 2.410| 15.270 2.670 3.870|debris
1561 WAA_SSS_400kHz_OtterPointBargeDock_0076 53.3949185 | -167.8300846 0.000( 16.100 1.460 0.000(piling
1562 WAA_SSS_400kHz_OtterPointBargeDock_0074 53.3949325 | -167.8288391 0.600( 16.090 2.190 1.450|debris
1563 WAA_SSS_400kHz_OtterPointBargeDock_0080 53.3946612 | -167.8292236 2.050| 7.890 2.570 2.710|debris
1564 WAA_SSS_400kHz_OtterPointBargeDock_0086 53.3944591 | -167.8288373 1.120| 20.690 5.680 2.720|debris cluster
1565 WAA_SSS_400kHz_OtterPointBargeDock_0106 53.3900200 | -167.8313181 3.310( 18.480 2.900 3.960|piling
1566 WAA_SSS_400kHz_OtterPointBargeDock_0118 53.3892706 | -167.8311171 3.600( 10.350 3.320 3.920|debris
1567 WAA_SSS_400kHz_OtterPointBargeDock_0138 53.3876191 | -167.8345684 2.250| 12.370 1.850 3.710|debris
1568 WAA_SSS_400kHz_OtterPointBargeDock_0120 53.3890631 | -167.8314890 0.970( 35.920| 10.490 1.780|debris
1569 WAA_SSS_400kHz_OtterPointBargeDock_0105 53.3900377 | -167.8320362 2.900| 19.040 6.280 3.490|debris
1570 WAA_SSS 400kHz_OtterPointBargeDock 0111 53.3897531 | -167.8321364 5.830| 8.360 8.050 10.110(debris cluster
1571 WAA_SSS_400kHz_OtterPointBargeDock_0113 53.3896231 | -167.8339867 2.390| 37.270| 18.460 4.660|debris cluster
1572 WAA_SSS_400kHz_OtterPointBargeDock_0099 53.3924097 | -167.8345661 3.040( 6.930 2.990 3.970|debris
1573 WAA_SSS_400kHz_OtterPointBargeDock_0087 53.3943573 | -167.8341097 6.630( 9.620 5.000 7.400|debris
1574 WAA_SSS_400kHz_OtterPointBargeDock_0093 53.3939193 | -167.8332304 1.810| 16.730 3.050 4.060|debris
1575 WAA_SSS_400kHz_OtterPointBargeDock_0092 53.3942133 | -167.8334823 3.290( 7.680 2.200 4.390|debris
1576 WAA_SSS_400kHz_OtterPointBargeDock_0089 53.3943391 | -167.8311825 1.240| 25.410 2.020 2.450|piling
1577 WAA_SSS_400kHz_OtterPointBargeDock_0083 53.3945796 | -167.8314260 2.290| 6.050 3.980 6.970|debris
1578 WAA_SSS_400kHz_OtterPointBargeDock_0055 53.3958551 | -167.8308515 2.420| 45.960 7.750 8.960(debris cluster
1579 WAA_SSS_400kHz_OtterPointBargeDock_0023 53.3975751 | -167.8309452 1.650| 18.990 6.110 8.610(debris cluster
1580 WAA_SSS_400kHz_OtterPointBargeDock_0010 53.3994866 | -167.8300139 1.200| 25.190 7.830 2.470|debris
1581 WAA_SSS_400kHz_OtterPointBargeDock_0041 53.3965012 | -167.8306138 1.340| 27.390 2.420 3.230|piling
1582 WAA_SSS_400kHz_OtterPointBargeDock_0075 53.3949256 | -167.8302813 1.350| 11.360 4.160 4.920|debris
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1583 WAA_SSS 400kHz_OtterPointBargeDock 0091 53.3942615 | -167.8319152 2.700| 28.820( 14.100 3.710|debris cluster
1584 WAA_SSS_400kHz_OtterPointBargeDock_0084 53.3945685 | -167.8331361 1.720| 21.080 2.440 3.250|piling
1585 WAA_SSS_400kHz_OtterPointBargeDock_0077 53.3947764 | -167.8315269 1.080| 20.090 1.820 2.200|piling
1586 WAA_SSS_400kHz_OtterPointBargeDock_0078 53.3947746 | -167.8331086 2.200| 9.140 2.590 5.330|debris
1587 WAA_SSS_400kHz_OtterPointBargeDock_0070 53.3950452 | -167.8315030 2.710{ 9.720 1.270 6.340|debris
1588 WAA_SSS_400kHz_OtterPointBargeDock_0061 53.3956436 | -167.8330716 1.010( 23.380 5.950 4.160|debris
1589 WAA_SSS_400kHz_OtterPointBargeDock_0044 53.3963976 | -167.8326898 3.620( 15.440 6.900 13.400|wreck
1590 WAA_SSS_400kHz_OtterPointBargeDock_0035 53.3970229 | -167.8321438 1.190| 17.570 5.360 3.260|debris
1591 WAA_SSS_400kHz_OtterPointBargeDock_0020 53.3979428 | -167.8313850 1.320| 16.320 2.690 4.800|debris
1592 WAA_SSS_400kHz_OtterPointBargeDock_0021 53.3976756 | -167.8322791 3.260( 6.680 2.220 4.060|debris
1593 WAA_SSS_400kHz_OtterPointBargeDock_0019 53.3979818 | -167.8330270 1.120| 13.700 2.970 2.580]|debris
1594 WAA_SSS_400kHz_OtterPointBargeDock_0073 53.3949967 | -167.8339300 2.810( 18.200 4.080 8.520|debris
1595 WAA_SSS_400kHz_OtterPointBargeDock_0090 53.3942812 | -167.8324802 2.740( 8.970 3.370 4.860|debris
1596 WAA_SSS_400kHz_OtterPointBargeDock_0088 53.3943573 | -167.8333036 4.140( 7.990 1.690 7.610|debris
1597 WAA_SSS_400kHz_OtterPointBargeDock_0036 53.3969857 | -167.8338142 4.370( 28.810 5.260 8.530(debris
1598 WAA_SSS_400kHz_OtterPointBargeDock_0025 53.3974959 | -167.8337315 1.580| 20.410 4.010 3.100|debris
1599 WAA_SSS_400kHz_OtterPointBargeDock_0039 53.3967116 | -167.8330443 1.290| 17.100 2.030 9.130(piling
1600 WAA_SSS_400kHz_OtterPointBargeDock_0101 53.3918127 | -167.8349887 2.800( 7.110 4.140 2.960|debris
1601 WAA_SSS_400kHz_OtterPointBargeDock_0109 53.3898129 | -167.8349988 1.600( 17.300| 11.990 2.330|debris cluster
1602 WAA_SSS_400kHz_OtterPointBargeDock_0119 53.3892051 | -167.8345816 1.600| 23.690 8.220 3.950|debris
1603 WAA_SSS_400kHz_OtterPointBargeDock_0121 53.3890037 | -167.8347914 5.920( 19.020 8.320 14.610(debris
1604 WAA_SSS_400kHz_OtterPointBargeDock_0133 53.3878625 | -167.8366882 1.870| 35.410( 21.950 4.650|debris
1605 WAA_SSS_400kHz_OtterPointBargeDock_0141 53.3875258 | -167.8366218 1.500| 18.160 2.570 1.690|debris
1606 WAA_SSS_400kHz_OtterPointBargeDock_0114 53.3895726 | -167.8350203 1.490| 9.600 1.750 3.490|debris
1607 WAA_SSS_400kHz_OtterPointBargeDock_0100 53.3918719 | -167.8345718 1.230| 53.940 2.040 2.450(piling
1608 WAA_SSS_400kHz_OtterPointBargeDock_0016 53.3982779 | -167.8335383 2.070( 14.280 1.530 5.620|debris
1609 WAA_SSS_400kHz_OtterPointBargeDock_0017 53.3982413 | -167.8340612 0.000( 9.690 4.720 4.230|debris
1610 WAA_SSS_400kHz_OtterPointBargeDock_0038 53.3967709 | -167.8356029 0.000( 17.680 9.740 10.390(debris
1611 WAA_SSS_400kHz_OtterPointBargeDock_0128 53.3887047 | -167.8358422 0.000( 22.400 6.400 4.320|debris
1612 WAA_SSS_400kHz_OtterPointBargeDock_0124 53.3888497 | -167.8372056 0.000( 22.780 1.590 3.770|piling
1613 WAA_SSS_400kHz_OtterPointBargeDock_0139 53.3875588 | -167.8363588 0.000( 20.040 7.720 8.560(debris
1614 WAA_SSS_400kHz_OtterPointBargeDock 0137 53.3876374 | -167.8361966 0.000| 11.140 5.950 10.430|debris
1615 WAA_SSS_400kHz_OtterPointBargeDock_0135 53.3877463 | -167.8374457 2.010{ 10.590 3.760 2.960|debris
1616 WAA_SSS_400kHz_OtterPointBargeDock_0033 53.3970648 | -167.8359406 5.010f 6.900 3.990 28.480]|debris
1617 WAA_SSS_400kHz_OtterPointBargeDock_0012 53.3990896 | -167.8347437 0.700( 13.470 3.240 2.640|debris
1618 WAA_SSS_400kHz_OtterPointBargeDock_0037 53.3969524 | -167.8360072 8.160( 11.850| 10.960 11.180(debris
1619 WAA_SSS_400kHz_OtterPointBargeDock_0043 53.3964026 | -167.8357359 1.680| 7.900 3.640 3.520|debris
1620 WAA_SSS_400kHz_OtterPointBargeDock_0050 53.3961457 | -167.8359649 4.040| 6.960 4.170 6.490|debris
1621 WAA_SSS_400kHz_OtterPointBargeDock_0103 53.3904062 | -167.8379455 3.100| 29.210 9.510 8.130|debris
1622 WAA_SSS_400kHz_OtterPointBargeDock_0127 53.3887236 | -167.8382839 0.520( 31.560 8.570 1.380|debris
1623 WAA_SSS_400kHz_OtterPointBargeDock_0122 53.3888795 | -167.8379679 2.610| 15.470 3.450 4.250|debris
1624 WAA_SSS_400kHz_OtterPointBargeDock_0126 53.3887430 | -167.8378313 8.100( 11.170 6.850 11.180(debris
1625 WAA_SSS_400kHz_OtterPointBargeDock_0129 53.3886337 | -167.8379649 2.870| 7.610 2.340 4.650|debris
1626 WAA_SSS_400kHz_OtterPointBargeDock_0140 53.3875320 | -167.8378394 7.010( 48.720| 20.200 20.610|unknown
1627 WAA_SSS_400kHz_OtterPointBargeDock_0125 53.3888487 | -167.8383313 3.030| 7.860 3.710 4.820|debris
1628 WAA_SSS_400kHz_OtterPointBargeDock_0082 53.3946169 | -167.8369643 4.200| 7.850 3.010 5.470|debris
1629 WAA_SSS_400kHz_OtterPointBargeDock_0027 53.3974237 | -167.8364444 1.980| 5.370 1.700 3.300|debris
1630 WAA_SSS_400kHz_OtterPointBargeDock_0024 53.3975487 | -167.8362098 2.160| 33.320 7.210 5.970|debris
1631 WAA_SSS_400kHz_OtterPointBargeDock_0054 53.3958622 | -167.8371385 1.700| 7.690 3.380 2.020|debris
1632 WAA_SSS_400kHz_OtterPointBargeDock_0068 53.3951366 | -167.8369178 1.170| 11.610 2.790 2.670|debris
1633 WAA_SSS_400kHz_OtterPointBargeDock_0110 53.3897850 | -167.8384507 1.490( 8.930 3.150 2.690|debris
1634 WAA_SSS_400kHz_OtterPointBargeDock_0104 53.3901086 | -167.8392351 0.840( 18.180 2.440 2.700|piling
1635 WAA_SSS_400kHz_OtterPointBargeDock_0001 53.4024751 | -167.8367027 5.180( 18.340 4.450 6.490|debris
1636 WAA_SSS_400kHz_OtterPointBargeDock_0004 53.4016163 | -167.8373523 1.560| 7.040 3.420 4.110|debris
1637 WAA_SSS_400kHz_OtterPointBargeDock_0007 53.4008254 | -167.8373965 1.940| 7.620 2.490 3.930|debris
1638 WAA_SSS_400kHz_OtterPointBargeDock_0008 53.4003040 | -167.8374996 0.430( 13.720 1.010 1.010|piling
1639 WAA_SSS_400kHz_OtterPointBargeDock_0011 53.3991870 | -167.8368424 0.800( 11.260 1.040 1.830|piling
1640 WAA_SSS_400kHz_OtterPointBargeDock_0031 53.3971001 | -167.8377873 5.350| 7.780 4.880 6.550|debris
1641 WAA_SSS_400kHz_OtterPointBargeDock_0032 53.3970857 | -167.8378342 1.330{ 4.380 1.130 1.580(debris
1642 WAA_SSS_400kHz_OtterPointBargeDock_0040 53.3966767 | -167.8376246 3.230( 6.160 3.800 4.980|debris
1643 WAA_SSS_400kHz_OtterPointBargeDock_0049 53.3961578 | -167.8378089 1.510| 10.570 1.950 3.320|debris
1644 WAA_SSS_400kHz_OtterPointBargeDock_0064 53.3955529 | -167.8376664 2.810| 9.670 7.940 9.980(debris
1645 WAA_SSS_400kHz_OtterPointBargeDock_0060 53.3956456 | -167.8379247 3.290( 8.160 5.710 5.610|debris
1646 WAA_SSS_400kHz_OtterPointBargeDock_0079 53.3947334 | -167.8375321 0.950( 7.850 2.850 4.180|debris
1647 WAA_SSS_400kHz_OtterPointBargeDock_0123 53.3888784 | -167.8389761 0.350| 5.200 3.990 0.940|debris
1648 WAA_SSS_400kHz_OtterPointBargeDock_0130 53.3884657 | -167.8389064 0.250| 17.710 2.310 0.920|debris
1649 WAA_SSS 400kHz_OtterPointBargeDock 0131 53.3879047 | -167.8390200 1.250( 37.390 4.020 5.590|debris cluster
1650 WAA_SSS_400kHz_OtterPointBargeDock_0136 53.3877077 | -167.8390982 1.030| 7.170 5.770 4.170|debris
1651 WAA_SSS_400kHz_OtterPointBargeDock_0134 53.3878199 | -167.8398846 0.930( 14.760 2.780 1.320|piling
1652 WAA_SSS_400kHz_OtterPointBargeDock_0142 53.3872996 | -167.8346009 5.200( 22.530| 20.990 7.440|debris
1653 WAA_SSS_400kHz_OtterPointBargeDock_0132 53.3878941 | -167.8353201 1.500( 12.900 3.630 3.250]|debris
1654 WAA_SSS_400kHz_OtterPointBargeDock_0116 53.3894486 | -167.8338835 1.850( 12.080 2.010 3.590|debris
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1655 WAA_SSS_400kHz_OtterPointBargeDock_0107 53.3899806 | -167.8348710 2.090( 10.350 2.350 2.620|debris
1656 WAA_SSS_400kHz_OtterPointBargeDock_0102 53.3904350 | -167.8339669 3.560| 5.890 3.110 5.010|debris
1657 WAA_SSS_400kHz_OtterPointBargeDock_0115 53.3894930 | -167.8330300 4,510/ 7.150 6.580 8.580|debris
1658 WAA_SSS_400kHz_OtterPointBargeDock_0112 53.3896646 | -167.8344713 1.730| 16.630 1.550 3.470|debris
1659 WAA_SSS_400kHz_OtterPointBargeDock_0117 53.3893572 | -167.8341194 6.810| 29.330( 19.660 10.320|unknown
1660 WAA_SSS_400kHz_OtterPointBargeDock_0108 53.3899740 | -167.8313648 2.910( 10.630 2.480 5.110|debris
1661 WAA_SSS_400kHz_OtterPointBargeDock_0045 53.3963182 | -167.8380021 1.600( 8.650 5.070 3.870|debris
1662 WAA_SSS_400kHz_OtterPointBargeDock_0018 53.3980398 | -167.8382034 1.670| 4.590 2.470 2.470|debris
1663 WAA_SSS_400kHz_OtterPointBargeDock_0006 53.4014049 | -167.8372385 0.600| 9.000 1.570 1.310(debris
1664 WAA_SSS_400kHz_OtterPointBargeDock_0071 53.3950349 | -167.8394742 1.680( 27.090 6.850 4.470|unknown
1665 WAA_SSS_400kHz_OtterPointBargeDock_0096 53.3926453 | -167.8423781 0.000| 5.710 1.320 0.000|debris
1666 WAA_SSS_400kHz_OtterPointBargeDock_0094 53.3934499 | -167.8427906 0.510| 8.970 7.820 4.740|debris
1667 WAA_SSS_400kHz_OtterPointBargeDock_0026 53.3974783 | -167.8386499 2.800( 24.590 3.370 3.850|debris
1668 WAA_SSS_400kHz_OtterPointBargeDock_0002 53.4019546 | -167.8379074 2.740( 4.180 3.200 3.970|debris
1669 WAA_SSS_400kHz_OtterPointBargeDock_0005 53.4015002 | -167.8382566 2.580( 12.030 7.350 4.810|debris
1670 WAA_SSS_400kHz_OtterPointBargeDock_0022 53.3976155 | -167.8404813 0.250| 11.000 3.210 1.320(debris
1671 WAA_SSS_400kHz_OtterPointBargeDock_0009 53.3996400 | -167.8406771 1.750( 8.860 9.570 4.630|debris
1672 WAA_SSS_400kHz_OtterPointBargeDock_0003 53.4017140 | -167.8441569 0.000| 21.780 1.950 0.000|debris

Note: Yellow highlight indicates those targets that were reacquired.
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Executive Summary

During a 15-day operational period from May 27, 2015 to June 7, 2015, Gravity Consulting LLC and SeaVision
Underwater Solutions Inc. (hereafter referred to as the Survey Team) completed marine geophysical survey activities in
the Unalaska Naval Defense Sea Area (NDSA) in support of U.S. Navy Contract N44255-09-D-4001, Delivery Order
80, for URS Group, Inc / AECOM and the Naval Facilities Engineering Command Northwest (NAVFAC Northwest).

Per the Final Work Plan issued on November 21, 2014, the principle objective of this Site Investigation (SI) was to
investigate the presence of munitions and explosives of concern (MEC) from U.S. forces on the sea floor at known in-
water ranges and bombing targets, over-water ordnance handling sites, and in-water MEC disposal areas within the
Unalaska NDSA. During a previously executed preliminary assessment (PA) of this NDSA, fourteen (14) discrete survey
areas in Dutch Harbor and Chernofski Harbor had been identified and prioritized for further investigation based on risks
for human exposure to MEC based on reported discoveries, proximity to known human activities, and known frequency
of historic MEC release.

Of these 14 areas, the survey team performed a partial and/or complete Wide Area Assessment (WAA) of twelve (12)
discrete survey areas using sidescan sonar surveys and interferometric sidescan sonar surveys. Wide swath
sidescan sonar and interferometric sidescan sonar surveying from two vessels (an 80’ steel oceanographic research
vessel and a 15’ survey launch) had been determined by the Survey Team to be the most effective approach to
maximizing seafloor survey coverage during the fixed field survey period. During this field period, the Survey Team
covered 2150 acres of seafloor using these survey methods.

In-field processing and interpretation of the WAA sonar data led to Reacquisition and Verification (RV) efforts in ten (10)
survey areas to reacquire 104 total targets with a remotely-operated vehicle (ROV) and collect video and still image
confirmation of target identification. Further processing and interpretation of the WAA sonar data yielded a total of 1672
potential targets, some of which are readily identified in the imagery as various types of debris or fishing gear.

The total number of targets that has been identified through comprehensive post-processing after the field survey period
is a testament to the challenges associated with Sl activities in fixed field operations windows because field personnel
must rapidly review, interpret, classify, prioritize, and select targets of interest for further RV activites, in an attempt to
select the best targets for further investigation while ignoring hundreds of other targets. Additionally, RV activities must
be prioritized and scheduled to make the best use of the field period and to accommodate weather and sea-state
conditions so that remotely operated vehicle operations can successfully yield detailed target investigations. Therefore,
RV activities represent investigation of a small percentage (7% or less) of all detected targets during WAA survey
operations.

RV activities led to reacquisition of 104 targets, most of which proved to be various types of fishing traps, mooring anchor
blocks, rocks, sunken mooring buoys, and debris. However, three targets: one target at Dutch Harbor City Dock 1 — 1 and
two targets at Mutton Cove MC-36, investigated in Dutch Harbor and Chernofski Harbor, respectively, exhibited
characteristics of 500 to 650-pound bombs. A vessel wreck was identified in Chernofski Harbor. Additionally, members
of our survey team found remnant projectiles in the surf zone (below Mean High Water) along the shoreline of Eider
Point in Dutch Harbor.

The results of the WAA surveys in other areas should not be construed to indicate that the surveyed areas are completely
clear of MEC or that RV activities are not necessary. Rather, it is more appropriate to conclude that at the time of this
WAA survey, these survey methodologies may not indicate the presence of MEC exposed on the seafloor. Sediment
transport dynamics in the survey areas apparently devoid of MEC may in fact expose MEC in the future.

Comprehensive survey and RV operations are prudent for reacquiring suspicious WAA targets that have been
identified in this survey effort, specifically in Mutton Cove, Dutch Harbor City Dock 1, and Eider Point.
Additionally, these same survey areas should be subject to comprehensive survey efforts in order to identify any other
MEC that may be present, but as yetundetected.
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1 WAA Survey Program

1.1 Equipment

1.1.1 Edgetech 4125 Sidescan Sonar with HemishpereGPS R320 Receiver

The Survey Team embarked onboard M/V Island C, an 85-foot survey boat, to
conduct survey operations in the Unalaska NDSA. To survey large areas in the
Unalaska NDSA, the Survey Team deployed an Edgetech 4125 Dual Frequency
400 kHz / 900 kHz CHIRP sidescan sonar with a depressor wing. The Survey
Team paired the Edgetech sidescan sonar with a sub-meter accurate
HemisphereGPS R320 GNSS Receiver. The HemisphereGPS R320 supplied
| WGS-84 latitutde and longitude positioning at a rate of 20 Hz, with the
positioning data distributed simultaneously to the Edgetech 4125 acquisiton
system and a hydrographic survey software package for monitoring real-time
navigation relative to pre-planned survey lines during all survey operations.

1.1.2 PingDSP 3DSS 460 Interferometric Sonar with SBG Inertial Navigation
System

In order to survey smaller survey areas (whose geometries required tighter |
turning radii or approaches to shallow water less than 5- meters depth),
the Survey Team mobilized a 15-foot plastic survey skiff outfitted with a ﬂ
PingDSP 3DSS 460 Interferometric sonar and an SBG Systems Ekinox-D

Inertial Navigation System. The PingDSP sonar is a high-resolution
sidescan sonar operating at 460 kHz that collects simultaneous sidescan
sonar imagery and bathymetry data. The SBG Inertial Navigation System
couples a dual-antenna Trimble GPS receiver with a tactical grade inertial
measurement unit to generate decimeter-level accurate positioning at a
rate of 50 Hz. The PingDSP sonar, rigidly mounted to a pole on the port
beam of the survey skiff, integrates all of the positioning and orientation
data in real-time to generate high-resolution sidescan sonar imagery, 3D
rendered sonar imagery, and high-resolutionbathymetry.

1.2 Survey Geometry

Survey operations with both the Edgetech 4125 sidescan sonar and the PingDSP interferometric sonar
required similar survey geometries in the respected survey areas, with some variations according to water
depth and overall survey area shape. In general, the Survey Team utilized the following guidelines for planned
survey lines:

Parallel survey lines throughout survey area.

Planned turns should be minimized so that the turns are gently sweeping maneuvers.

Lines that follow the shoreline should be utilized in nearshore survey areas.

Line spacing for the survey lines would be set at the range setting for the sonar.

Sonar range for the Edgetech would be set at 50 to 70 meters. Sonar range for the PingDSP would
not exceed 50 meters.

P20 T

Setting the line spacing equivalent to the sonar range (the range of a single channel) may appear on the
surface to be somewhat inefficient, because both the Edgetech and the PingDSP sonars generate a swath
width that is double the set range. However, the advantage to setting the line spacing equal to (or slightly
less than) the sonar range is that coverage gaps due to the nadir gap below the sonars are minimized if not
rendered completely inconsequential, and individual targets are likely illuminated in successive passes of the
sonar thus providing additional opportunities to identify, measure, and characterize targets.
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1.3 Acquisition

Survey data acquisition with the Edgetech 4125 sidescan sonar required deployment of the sonar from the
stern a-frame of the vessel to a pre-set cable pay-out. During all survey operations, the survey team manually
recorded the amount of sonar towfish tow cable paid out to the a-frame turning block so that post-processing
can accurately correct the location of the towfish for cable payout, layback geometry, and distance between
the turning block and the HemisphereGPS R320 antenna.

All data with the Edgetech 4125 has been collected with the Edgetech Discover software and recorded to the
proprietary JSF file format that records sonar data with geographic positioning information from the
HemisphereGPS R320 receiver. During survey operations, track line positioning, towfish positioning, and
survey vessel positioning were monitored simultaneously in Hypack 2015 (a hydrographic survey software
package) by the Survey Team and the vessel operator with cloned computer displays in the pilothouse and
in the vessel salon.This allowed both the Survey Team and the vessel operator to monitor survey progress
relative to planned line files.

Survey data acquisition with the PingDSP sonar utilized the Hypack 2015 hydrographic survey software to
integrate and record the PingDSP data with the SBG Ekinox-D inertial navigation data, monitor vessel
positioning and track line positioning, and monitor completed survey coverage. Device offsets between the
PingDSP and the SBG inertial navigation system required only one measurement and entry into survey
configuration files prior to all survey operations. For all survey operations, Hypack generated the HSX file
format for each discrete survey line that integrated sidescan sonar, bathymetry, positioning, and orientation
information.

1.4 Processing

The Survey Team completed all data processing (both in the field, and in office-based post-processing) using
Chesapeake Technologies’ SonarWiz 6. SonarWiz is an industry-leading sidescan sonar processing software
that allows review and post processing of a variety of data from commercially available sidescan sonars. The
Survey Team organized all data according to survey area and treated each survey area separately for
purposes of processing.

The Survey Team utilized the following general workflow for processing data from each survey area:

a. Import JSF or HSX data with proper geodesy and initial signal gain settings.

b. Enter and confirm device and vessel geometry to account for GPS location, turning block location,
a cable layout so as to properly calculate towfish layback for all sidescan sonarimagery.

c. Review all data and track bottom in all survey lines. Slant-range correct all survey data once bottom
tracking is complete.

d. Review data and impose automatic gain control and/or time-varied gain signal processing
techniques to improve image quality and maximize image detail.

e. Review all files individually to select targets.

f.  Reconcile targets that have been selected multiple times in multiple survey files.

g. Measure and characterize targets.

h. Manipulate files to generate sidescan sonar image mosaics of entire survey area.

i. Generate deliverable files for each survey area, relative to the project horizontal datum.

The project horizontal datum is the North American Datum of 1983, Alaska (Zone 10) State Plane Feet.

Note, however, that the Survey Team rapidly executed steps a through g above when reviewing data in the
field in order to select targets for further Reacquisition and Verification efforts in each survey area. Rapid
targeting identified several unique targets in each Survey Area that could be investigated later in the field
period, while comprehensive office-based post-processing after the field period yielded dramatically
increased numbers of targets in each survey area, some of which were clearly not MEC targets.



2 WAA Survey Production

2.1 WAA Survey Areas Completed

In the Unalaska NDSA, the Survey Team completed survey operations in twelve (12) discrete survey areas
for a total of 2150 acres surveyed. The survey areas are summarized in Table 2.1, below.

Survey Area Date Surveyed System Area (Acres)
Captains Bay Army Pier 5/28/2015 Edgetech 4125 71
Chernofski Harbor 5/31/2015 Edgetech / PingDSP 543
Dutch Harbor Dock 1 5/29/2015 EdgeTech 4125 84
Dutch Harbor Fuel Dock 5/29/2015 Edgetech 4125 45
Dutch Harbor Landfill 5/29/2015 Edgetech 4125 173
Dutch Harbor Spit 6/3/2015 Edgetech / PingDSP 284
Eider Point Dock 6/4/2015 PingDSP 3DSS 460 224
Hog Island 5/29/2015 Edgetech 4125 89
lliliuk Harbor East 5/28/2015 PingDSP 3DSS 460 51
lliliuk Harbor West 5/29/2015 PingDSP 3DSS 460 79
Mutton Cove 5/31/2015 PingDSP 3DSS 460 122
Otter Point Barge Dock 5/30/2015 PingDSP 3DSS 460 385

Table 2.1 Summary of WAA Sidescan Sonar Survey Areas in UnalaskaNDSA

2.2 WAA Survey Data Deliverables

Wide Area Assessment (WAA) Sidescan Sonar Survey deliverables consisted of the following items and file
formats:

Sidescan Sonar Image Mosaic: GeoTiff and Google Earth KMZ

Sidescan Sonar Coverage Map: ESRI Shapefile of polygon coverage maps of survey areas.

c. Sidescan Sonar Targets: ESRI Shapefile and ASCII Text comma-separate values file with target
locations, target identification, and interpretation information.

d. Sidescan Sonar Target Report: Adobe Acrobat PDF document with target image and interpretation

information.

oo

File formats and file naming conventions have been established in the Site Investigation Work Plan dated
November 21, 2014.



3 WAA Survey Targets
3.1 WAA Target Summaries

Post-processing of the sidescan sonar survey data from the Unalaska NDSA resulted in identification of 1,672
potential targets. The tabulation of these targets according to each survey area can be found below in Table

31
Survey Area Date Surveyed System Targets
Captains Bay Army Pier 5/28/2015 Edgetech 4125 65
Chernofski Harbor 5/31/2015 Edgetech / PingDSP 210
Dutch Harbor Dock 1 5/29/2015 EdgeTech 4125 120
Dutch Harbor Fuel Dock 5/29/2015 Edgetech 4125 60
Dutch Harbor Landfill 5/29/2015 Edgetech 4125 153
Dutch Harbor Spit 6/3/2015 Edgetech / PingDSP 373
Eider Point Dock 6/4/2015 PingDSP 3DSS 460 139
Hog Island 5/29/2015 Edgetech 4125 19
lliliuk Harbor East 5/28/2015 PingDSP 3DSS 460 73
lliliuk Harbor West 5/29/2015 PingDSP 3DSS 460 149
Mutton Cove 5/31/2015 PingDSP 3DSS 460 152
Otter Point Barge Dock 5/30/2015 PingDSP 3DSS 460 159

Table 3.1 Summary of WAA Sidescan Sonar Survey Targets in Unalaska NDSA

3.2 Field Targets Versus Post-Processed Targets

Office-based post-processing, performed after the field activities of May 27 through June 7, 2015, is a much
more comprehensive and time-consuming effort that results in a dramatic overall increase in targets ineach
survey area. Due to the limitations inherent in a fixed field activity period, and the need to maximize WAA
survey production while also protecting the efficiency of Reacquisition and Verification efforts on high-value
targets in each survey area, field-based post-processing is driven by the Survey Team to quickly yield targets
of interest that can be readily investigated within the contract survey period.



4 Reacquisition/Verification — ROV Operations

After completing WAA sidescan sonar surveys in the various project survey areas, the Survey Team, led by
the lead geophysical surveyor, performed a rapid review, processing, and interpretation of the data in an
attempt to identify potential MEC targets of concern. Field determination of potential targets for reacquisition
and verification was based on several characteristic features in sidescan sonar imagery:

a. Size: Less than 1.5 meters by 1.5 meters. Some large targets may be of interest.

b. Shape: Cylindrical (for bombs/artillery shells), spherical (for contact sea mines), conical, or
rectangular (for crates or mine anchors).

c. Strength of Acoustic Signal Return

After identifying and prioritizing potential targets for RV surveys, the Survey Team directed the vessel to
anchor in the vicinity of each target. At each anchorage, an remotely-operated vehicle (ROV) was deployed
to collect video, still image, and sonar imagery of each target and allow team members to classify the targets
based on observations.

4.1 Equipment

The ROV system that the Survey Team deployed for the RV surveys in the Kodiak NDSA and the Unalaska
NDSA consisted of the following inventory of equipment:

1. VideoRay Pro4 Mini-ROV
a. Electrically-Powered Mini-ROV with Three
DC-Brushless Thrusters for Horizontal and Vertical Vehicle Control.
b. LED Lighting
c. 570-Line Resolution Video Camera
d. Auto-Depth and Auto-Heading Capability
e. Spare External LED Lighting

2. Over 500’ feet of control umbilical

3.  Topside control unit with integrated control box featuring:
a. Windows-based Graphic User Interface
b. Head-Up Display of ROV Heading, Depth, Water Temperature
c. Real-Time Video Display
d. Real-Time Digital Video Recording to Windows Media (WMV) or AVI formats
e. Real-Time Digital Video Still Capture Capability
f. Multi-Function Hand Controller

4.  Tritech Gemini, Forward Looking Multibeam Imaging Sonar

The Survey Team’s model of the VideoRay Pro4 is a custom modified system that we have developed to
install additional lighting and self-contained camera equipment on the vehicle, thus providing additional
sensors and points of data collection from such a small platform.

The ROV was deployed by hand from the vessel and flown by an operator to the seafloor to reacquire each
target. While video was the primary RV survey tool, the ROV was also outfitted with a Tritech Gemini high-
resolution forward-looking imaging sonar that provided longer-range (greater than 100-feet) plan-view
imagery in real-time, to aid the operator with understanding the underwater surroundings beyond what may
be readily visible with the ROV onboard camera. The ROV provided real-time video, heading, and depth
information as well as time and date stamps and user-definable text title fields that provided the operator with
the ability to maintain situational awareness during underwater survey operations and to maintain a proper
video record of all survey activities.

4.2 Acquisition

Upon anchoring at each target location, the Survey Team marked the location of the survey vessel relative
to the target, and determined the bearing and range from the ROV launch location to each intended target.
The ROV was hand-launched from the stern of the survey vessel and operated so as to descend directly
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down from the stern of the vessel. Upon reaching the bottom, the operator used the onboard ROV sensors
(specifically the compass) to bring the ROV to bear on the intended target, and utilize the forward looking
Tritech Gemini sonar to reacquire the target on sonar. Once identified via sonar, the ROV was flown until the
target could be detected visually with the ROV’s onboard digital video camera.

Video files and still images of each target were collected. Onboard scaling lasers, spaced at 3.25 inches
apart, provide scale in the imagery to aid with characterizing target size. In some cases, multiple dives were
made on the same target in order to re-deploy the ROV with an onboard high-resolution still camera and high-
definition camera, to collect higher quality video and still photo imagery of specific targets of interest (the
wreck in Chernofski Harbor, Dutch Harbor City Dock 1 — 1 and Mutton Cove MC-36). All data was organized
and named in accordance with the conventions have established in the Site Investigation Work Plan dated
November 21, 2014.



5 RV Survey Targets

In the Unalaska NDSA, the Survey Team performed Reacquisition and Verification (RV) surveys in ten
(10) of the twelve (12) areas subject to Wide Area Assessment (WAA) surveys. This resulted in the
investigation of 104 discrete targets. The Survey Team determined that remotely-operated vehicle (ROV)
operations in the lliliuk Harbor survey areas would not be an effective, or safe use of time due to the number
of utility crossings (some of which were detected) that could represent serious hazards to anchoring the
survey vessels.

5.1 RV Target Summaries

Survey Area Date Surveyed Reacquired
(WAA) Targets

Captains Bay Army Pier 6/5/2015 5
Chernofski Harbor 6/2/2015 24
Dutch Harbor Dock 1 6/7/2015 4
Dutch Harbor Fuel Dock 6/6/2015 4
Dutch Harbor Landfill 6/6/2015 7
Dutch Harbor Spit 6/7/2015 17
Eider Point Dock 6/5/2015 6
Hog Island 6/5/2015 3
lliliuk Harbor East 6/7/2015 0
lliliuk Harbor West 6/6/2015 0
Mutton Cove 6/6/2015 24
Otter Point Barge Dock 6/2/2015 14

Table 5.1 Summary of Reacquisition/Verification Targets in the Unalaska NDSA
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5.2 RV Target Identification — Findings of Interest

Survey Area

RV TargetID

WAA TargetID

Easting

Northing

Height Length Width

Classification

Unalaska| Captains Bay Army Pier RI_ROV_CaptainsBayArmyPier_Target_02 WAA_SSS_400kHz_CaptainsBayArmyPier_2 5310352 1174498 2.3 2.8 1.7 | Heavily corroded rectangularobject
Unalaska| Captains Bay Army Pier RI_ROV_CaptainsBayArmyPier_Target_03 WAA_SSS_400kHz_CaptainsBayArmyPier_3 5310151 1174421 0.9 3.6 1.8 Battery

Unalaska| Captains Bay Army Pier RI_ROV_CaptainsBayArmyPier_Target_04 WAA_SSS_400kHz_CaptainsBayArmyPier_4 5310317 1174422 1.9 3.1 1.9 Tire

Unalaska| Captains Bay Army Pier RI_ROV_CaptainsBayArmyPier_Target_09 WAA_SSS_400kHz_CaptainsBayArmyPier_9 5309781 1173387 2.0 4.0 1.3 Corroded 55-gallon drum
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0001 WAA_SSS_400kHz_Chernofski-r0001 5127902 986639 1.2 2.6 2.8 Piling

Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0005 WAA_SSS_400kHz_Chernofski-r0005 5128144 986404 2.4 4.2 1.9 Crab Pot

Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0006 WAA_SSS_400kHz_Chernofski-r0006 5128667 986449 2.4 2.5 1.5 Drum

Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0007 WAA_SSS_400kHz_Chernofski-r0007 5128213 986376 1.9 11.8 | 3.1 Anchor

Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0008 WAA_SSS_400kHz_Chernofski-r0008 5128915 986421 0.7 104 | 1.3 Hollow timber
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0009 WAA_SSS_400kHz_Chernofski-r0009 5128871 986411 0.7 137 | 15 Deteriorated timber beam
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0010 WAA_SSS_400kHz_Chernofski-r0010 5129023 986399 0.5 134 | 2.0 Piling

Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0012 WAA_SSS_400kHz_Chernofski-r0012 5128999 986362 0.5 149 | 1.6 Piling

Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0013 WAA_SSS_400kHz_Chernofski-r0013 5128448 986264 1.0 4.1 3.2 Drum

Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0014 WAA_SSS_400kHz_Chernofski-r0014 5128874 986250 0.9 5.8 1.8 Timber debris
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0016 WAA_SSS_400kHz_Chernofski-r0016 5129547 985139 2.1 4.8 3.9 Angle iron

Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0017 WAA_SSS_400kHz_Chernofski-r0017 5129515 985133 2.5 241 | 3.5 Tank/Fuel Tank
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0018 WAA_SSS_400kHz_Chernofski-r0018 5129537 985131 2.9 8.3 2.1 15K Navy Anchor
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0019 WAA_SSS_400kHz_Chernofski-r0019 5129566 985099 1.4 10.7 | 4.2 15K Navy Anchor
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0022 WAA_SSS_400kHz_Chernofski-r0022 5129860 984592 4.6 239 | 4.7 Sunken buoy
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0023 WAA_SSS_400kHz_Chernofski-r0023 5129891 984589 3.6 6.5 4.8 Unknown debris
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0024 WAA_SSS_400kHz_Chernofski-r0024 5130382 984579 1.1 6.4 4.3 15K Navy Anchor
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0025 WAA_SSS_400kHz_Chernofski-r0025 5130440 984524 5.4 30.5 | 5.7 Sunken buoy
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0026 WAA_SSS_400kHz_Chernofski-r0026 5130443 984480 3.4 8.3 7.1 15K Navy Anchor
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0027 WAA_SSS_400kHz_Chernofski-r0027 5129939 984384 4.5 8.5 7.6 Partially Buried Anchor
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0031 WAA_SSS_400kHz_Chernofski-r0031 5131125 983863 1.2 56.2 | 1.3 Timber piling
Unalaska Chernofski Harbor RI_ROV_Chernofski_Target_r0033 WAA_SSS_400kHz_Chernofski-r0033 5131247 983708 1.7 3.5 2.5 Anchor

Unalaska Dutch Harbor Dock 1 RI_ROV_DutchHarborDockl_Target_01 WAA_SSS_400kHz_DutchHarborDock1_1 5315970 1191441 1.3 6.3 3.2 Possible Bomb
Unalaska Dutch Harbor Dock 1 RI_ROV_DutchHarborDockl_Target_02 WAA_SSS_400kHz_DutchHarborDock1_2 5316242 1190745 1.6 6.0 2.3 Tire

Unalaska Dutch Harbor Dock 1 RI_ROV_DutchHarborDockl_Target_03 WAA_SSS_400kHz_DutchHarborDock1_3 5316752 1189687 0.4 3.5 1.5 Rock

Unalaska Dutch Harbor Dock 1 RI_ROV_DutchHarborDockl_Target_05 WAA_SSS_400kHz_DutchHarborDock1_5 5317935 1189231 5.2 250 | 15.6 Crab Pot

Unalaska| Dutch Harbor Fuel Dock RI_ROV_DutchHarborFuelDock_Target_01 | WAA_SSS_400kHz_DutchHarborFuelDock_1 5318495 1187544 4.1 3.6 1.5 Rock

Unalaska| Dutch Harbor Fuel Dock RI_ROV_DutchHarborFuelDock_Target_02 | WAA_SSS_400kHz_DutchHarborFuelDock_2 5318502 1187507 1.8 1.1 1.1 Rock

Unalaska| Dutch Harbor Fuel Dock RI_ROV_DutchHarborFuelDock_Target_03 | WAA_SSS_400kHz_DutchHarborFuelDock_3 5318448 1187464 4.2 2.0 1.0 Rock

Unalaska| Dutch Harbor Fuel Dock RI_ROV_DutchHarborFuelDock_Target_04 | WAA_SSS_400kHz_DutchHarborFuelDock_4 5318191 1187350 0.0 4.2 1.7 Block

Unalaska Dutch HarborLandfill RI_ROV_DutchHarborLandFill_Target_01 WAA_SSS_400kHz_DutchHarborLandFill_1 5322191 1188323 0.6 2.8 13 Not observed
Unalaska Dutch HarborLandfill RI_ROV_DutchHarborLandFill_Target_02 WAA_SSS_400kHz_DutchHarborLandFill_2 5322182 1188301 0.6 3.2 1.9 | Timber with cable and heavygrowth
Unalaska Dutch HarborLandfill RI_ROV_DutchHarborLandFill_Target_03 WAA_SSS_400kHz_DutchHarborLandFill_3 5320927 1183042 14 6.8 1.9 Fishing Buoy
Unalaska Dutch HarborLandfill RI_ROV_DutchHarborLandFill_Target_05 WAA_SSS_400kHz_DutchHarborLandFill_5 5320360 1187580 1.6 6.2 2.8 Unknown Target with Access Door
Unalaska Dutch HarborLandfill RI_ROV_DutchHarborLandFill_Target_07 WAA_SSS_400kHz_DutchHarborLandFill_7 5321376 1187380 3.3 2.7 4.8 Fish Trap

Unalaska Dutch HarborLandfill RI_ROV_DutchHarborLandFill_Target_08 WAA_SSS_400kHz_DutchHarborLandFill_8 5321423 1187336 1.0 8.1 4.2 Fish Trap

Unalaska Dutch HarborLandfill RI_ROV_DutchHarborLandFill_Target_09 WAA_SSS_400kHz_DutchHarborLandFill_9 5321209 1186986 2.0 2.1 3.2 Not observed
Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_01 WAA_SSS_400kHz_DutchHarborSpit_1 5321337 1196905 13 4.4 1.1 Pyramid fishtrap
Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_02 WAA_SSS_400kHz_DutchHarborSpit_2 5320356 1193002 1.4 6.1 3.5 Two pieces of timber
Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_03 WAA_SSS_400kHz_DutchHarborSpit_3 5320248 1192999 1.2 2.8 2.0 Rusted drum
Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_04 WAA_SSS_400kHz_DutchHarborSpit_4 5320263 1193005 0.2 3.3 3.4 Rock

Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_05 WAA_SSS_400kHz_DutchHarborSpit_5 5320339 1193094 0.0 7.7 5.1 Television

Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_06 WAA_SSS_400kHz_DutchHarborSpit_6 5320263 1193089 13 6.1 3.1 | Heavily corroded rectangularobject
Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_07 WAA_SSS_400kHz_DutchHarborSpit_7 5320297 1193115 0.0 5.1 4.2 Timber Debris
Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_11 WAA_SSS_400kHz_DutchHarborSpit_11 5320458 1193357 4.7 3.6 2.1 Tire

Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_12 WAA_SSS_400kHz_DutchHarborSpit_12 5320493 1193482 1.4 4.0 3.3 Tire

Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_ 13 WAA_SSS_400kHz_DutchHarborSpit_13 5320579 1193502 1.2 3.8 2.1 Derelict section of steel sheeting
Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_14 WAA_SSS_400kHz_DutchHarborSpit_14 5317047 1193167 1.8 128 | 24 Cut-off pipe piling
Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_15 WAA_SSS_400kHz_DutchHarborSpit_15 5320762 1194810 2.6 5.0 3.2 Section of cut of pipe
Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_16 WAA_SSS_400kHz_DutchHarborSpit_16 5320773 1194856 0.6 3.9 2.1 High Flyer from FishingGear
Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_17 WAA_SSS_400kHz_DutchHarborSpit_17 5320723 1194909 1.4 3.4 1.9 Rocks

Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_18 WAA_SSS_400kHz_DutchHarborSpit_18 5321162 1196054 1.5 2.3 1.7 Rocks

Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_21 WAA_SSS_400kHz_DutchHarborSpit_21 5319485 1195966 0.7 4.4 2.0 Rocks

Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_22 WAA_SSS_400kHz_DutchHarborSpit_22 5319869 1196170 2.1 3.8 1.5 Rocks

Unalaska Dutch Harbor Spit RI_ROV_DutchHarborSpit_Target_23 WAA_SSS_400kHz_DutchHarborSpit_23 5319877 1196195 1.0 2.4 2.9 Timber fender panel
Unalaska Eider Point Dock RI_ROV_EiderPointDock_Target_04 WAA_SSS_400kHz_EiderPointDock_4 5294791 1207229 0.3 4.4 3.4 Pipe driven into sediment
Unalaska Eider Point Dock RI_ROV_EiderPointDock_Target_09 WAA_SSS_400kHz_EiderPointDock_9 5295055 1208753 0.6 3.9 1.1 Timber piling
Unalaska Eider Point Dock RI_ROV_EiderPointDock_Target_12 WAA_SSS_400kHz_EiderPointDock_12 5295150 1208710 0.6 6.0 2.4 Timber piling
Unalaska Eider Point Dock RI_ROV_EiderPointDock_Target_13 WAA_SSS_400kHz_EiderPointDock_13 5295185 1208910 3.1 127 | 5.9 Fish Trap

Unalaska Eider Point Dock RI_ROV_EiderPointDock_Target_14 WAA_SSS_400kHz_EiderPointDock_14 5295210 1208758 1.1 6.4 2.1 Timber debris and fishing gear
Unalaska Hog Island RI_ROV_Hoglsland_Target_03 WAA_SSS_400kHz_Hoglsland-0003 5309470 1191592 1.1 6.1 3.2 Pipe (frame from old pier)
Unalaska Hog Island RI_ROV_Hoglsland_Target_04 WAA_SSS_400kHz_Hoglsland-0004 5309586 1191358 0.6 104 | 8.4 Pipe (frame from old pier)
Unalaska Hog Island RI_ROV_Hoglsland_Target_05 WAA_SSS_400kHz_Hoglsland-0005 5308840 1190842 8.3 | 109.2 | 34.7 Pipe (frame from old pier)
Unalaska Mutton Cove RI_ROV_MuttonCove_Target MC-04 WAA_SSS_400kHz_MuttonCove_MC-04 5126076 988476 0.0 5.3 1.2 Tank or possible bomb
Unalaska Mutton Cove RI_ROV_MuttonCove_Target_ MC-05 WAA_SSS_400kHz_MuttonCove_MC-05 5126093 988423 0.2 5.3 13 Timber Debris
Unalaska Mutton Cove RI_ROV_MuttonCove_Target_MC-06 WAA_SSS_400kHz_MuttonCove_MC-06 5126044 988254 0.7 3.2 2.8 55-Gallon Drum - Full of Product
Unalaska Mutton Cove RI_ROV_MuttonCove_Target MC-10 WAA_SSS_400kHz_MuttonCove_MC-10 5126113 988103 0.4 5.7 1.2 Wood/timber beam
Unalaska Mutton Cove RI_ROV_MuttonCove_Target MC-12 WAA_SSS_400kHz_MuttonCove_MC-12 5126103 988055 0.6 6.1 0.6 Wood/timber beam
Unalaska Mutton Cove RI_ROV_MuttonCove_Target MC-17 WAA_SSS_400kHz_MuttonCove_MC-17 5126800 987892 0.0 0.0 0.0 Not observed
Unalaska Mutton Cove RI_ROV_MuttonCove_Target MC-19 WAA_SSS_400kHz_MuttonCove MC-19 5126847 987842 0.0 0.0 0.0 Unknown. Heavy marine growth
Unalaska Mutton Cove RI_ROV_MuttonCove_Target MC-21 WAA_SSS_400kHz_MuttonCove MC-21 5126839 987824 2.9 6.5 5.0 Unknown corrodedobject
Unalaska Mutton Cove RI_ROV_MuttonCove_Target_ MC-23 WAA_SSS_400kHz_MuttonCove_MC-23 5126835 987810 0.0 0.0 0.0 Concrete pyramidanchor
Unalaska Mutton Cove RI_ROV_MuttonCove_Target. MC-28 WAA_SSS_400kHz_MuttonCove_MC-28 5126356 987626 1.2 7.4 9.5 Concreteanchor
Unalaska Mutton Cove RI_ROV_MuttonCove_Target_ MC-30 WAA_SSS_400kHz_MuttonCove_MC-30 5127035 987586 0.8 5.6 4.3 Anchor Block
Unalaska Mutton Cove RI_ROV_MuttonCove_Target. MC-33 WAA_SSS_400kHz_MuttonCove_MC-33 5127089 987490 6.1 16.5 | 5.7 Anchor

Unalaska Mutton Cove RI_ROV_MuttonCove_Target_ MC-35 WAA_SSS_400kHz_MuttonCove_MC-35 5127544 987463 1.8 6.3 2.6 Rocks

Unalaska Mutton Cove RI_ROV_MuttonCove_Target_ MC-36 WAA_SSS_400kHz_MuttonCove_MC-36 5127572 987452 2.0 4.7 2.3 Possible Bomb
Unalaska Mutton Cove RI_ROV_MuttonCove_Target. MC-37 WAA_SSS_400kHz_MuttonCove_MC-37 5126380 987185 2.0 8.6 7.9 Anchor Block
Unalaska Mutton Cove RI_ROV_MuttonCove_Target. MC-38 WAA_SSS_400kHz_MuttonCove_MC-38 5126363 987137 4.1 6.6 7.2 Anchor Block and Sunken Buoy
Unalaska Mutton Cove RI_ROV_MuttonCove_Target_ MC-40 WAA_SSS_400kHz_MuttonCove_MC-40 5126387 987007 0.0 0.0 0.0 Concreteanchor
Unalaska Mutton Cove RI_ROV_MuttonCove_Target. MC-41 WAA_SSS_400kHz_MuttonCove_MC-41 5126401 987009 0.0 0.0 0.0 Sunken buoy
Unalaska Mutton Cove RI_ROV_MuttonCove_Target_ MC-45 WAA_SSS_400kHz_MuttonCove_MC-45 5126357 986792 1.3 4.0 3.6 Cylindrical target
Unalaska Mutton Cove RI_ROV_MuttonCove_Target_ MC-46 WAA_SSS_400kHz_MuttonCove_MC-46 5126317 986777 1.4 3.3 1.4 Possible anchor
Unalaska Mutton Cove RI_ROV_MuttonCove_Target_MC-47 WAA_SSS_400kHz_MuttonCove_MC-47 5126731 986751 0.0 0.0 0.0 Rock

Unalaska Mutton Cove RI_ROV_MuttonCove_Target_MC-57 WAA_SSS_400kHz_MuttonCove_MC-57 5126937 985036 1.7 2.8 14 Unknown corrodedobject
Unalaska Mutton Cove RI_ROV_MuttonCove_Target_MC-58 WAA_SSS_400kHz_MuttonCove_MC-58 5127144 984948 0.0 0.0 0.0 Unknown. Heavy marine growth
Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target 01 WAA_SSS_400kHz_OtterPointBargeDock_1 5057982 977539 0.0 8.1 3.6 Rock

Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target 02 WAA_SSS_400kHz_OtterPointBargeDock_2 5058003 977242 0.0 7.4 2.3 Rock

Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target 04 WAA_SSS_400kHz_OtterPointBargeDock_4 5057493 975157 3.4 5.1 5.9 Unknown / Covered with Kelp
Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target 05 WAA_SSS_400kHz_OtterPointBargeDock_5 5057611 975078 0.7 3.0 1.7 Pilings

Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target 07 WAA_SSS_400kHz_OtterPointBargeDock_7 5057509 975056 1.0 211 | 3.0 3 Pilings

Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target 09 WAA_SSS_400kHz_OtterPointBargeDock_9 5057177 974896 0.6 17.6 1.2 Fence Panel
Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target_10 | WAA_SSS_400kHz_OtterPointBargeDock_10 5057248 974864 5.6 3.1 1.9 Rock

Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target_11 WAA_SSS_400kHz_OtterPointBargeDock_11 5057126 974798 0.3 6.5 1.9 Rock

Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target_12 WAA_SSS_400kHz_OtterPointBargeDock_12 5057212 974608 0.5 217 | 7.6 Metalframe
Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target_13 WAA_SSS_400kHz_OtterPointBargeDock_13 5057254 974587 0.7 5.1 1.6 Unknown / Covered with Kelp
Unalaska Otter Point RI_ROV_OtterPointBargeDock _Target_14 | WAA_SSS_400kHz_OtterPointBargeDock_14 5057196 974509 1.0 186 | 6.6 Metal frame/decking
Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target_15 WAA_SSS_400kHz_OtterPointBargeDock_15 5057289 974479 2.9 46.4 | 9.0 | Metal frame / Possible draggerdoor
Unalaska Otter Point RI_ROV_OtterPointBargeDock _Target_16 | WAA_SSS_400kHz_OtterPointBargeDock_16 5057266 974469 0.8 117 | 7.7 Unknown / Covered with Kelp
Unalaska Otter Point RI_ROV_OtterPointBargeDock_Target_17 WAA_SSS_400kHz_OtterPointBargeDock_17 5057843 973831 6.0 227 | 71 Metal Frame / Shipping Drawer

Table 5.2 Reacquisition/Verification Targets in the Unalaska NDSA




Table 5.2 (previous page) details the 104 targets surveyed by the Survey Team using the remotely operated
vehicle (ROV). Critical targets of interest have been highlighted, and still photos of the targets are provided
on the following pages with brief descriptions of the principal findings during each ROV mission.

H: 13215
D: 156.41 1t
Temp: 53.0 °F

RI_ROV_DutchHarborDock1_Target 01: Possible bomb.
Target is adjacent to intersection of East Point Road and Ballyhoo Road near the
approach to Unalaska Dutch Harbor Airport.

-

DU’tch Harbor CiiyNPoEaEs dlarget il

H:254.8 °
D: 15.99 ft
Temp: 51.0 °F

RI_ROV_DutchHarborDockl Target 01. Nose of target, heavily overgrown with kelp
and marine growth. However, bulbous nature of target is visible.
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o _
RI_ROV_MuttonCove_Target_MC-04: Possible tank or bomb.This is one end of the
object that appears to be flat.

RI_ROV_MuttonCove_Target MC-04: Possible tank or bomb.This photograph was
taken with the high-resolution camera when we determined that additional missions
might be necessary to characterize the target.
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RI_ROV_MuttonCove_Target_MC-04: Possible tank or bomb.This photograph was
taken with the high-resolution camera when we determined that additional missions
might be necessary to characterize the target.

RI_ROV_MuttonCove_Target MC-04: Possible tank or bomb. This is the bulbous end of
the target. Heavy marine growth and kelp around the target, coupled with heavy
corrosion on the target, make characterization difficult.
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RI_ROV_MuttonCove_Target_MC-36: Possible bomb. This is the bulbous end of the
target. Heavy marine growth and kelp on the target, coupled with heavy corrosion.

(3

RI_ROV_MuttonCove_Target MC-36: Possible bomb or depth charge. High resolution
image of target taken with high definition camera.
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RI_ROV_MuttonCove_Target_MC-36: Possible bomb or depth carge. High resolution
image of target taken with high definition camera.

RI_ROV_MuttonCove_Target MC-36: Possible bomb or depth charge. High resolution
image of target taken with high definition camera.
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0 3% USRS

tton Cove - Iiaraetits

RI_ROV_MuttonCove_Target_MC-06: 55-Gallon Drum. Though not MEC, this drum has
been recently deposited in Mutton Cove and may contain product.

RI_ROV_MuttonCove_Target MC-06: 55-Gallon Drum. Though not MEC, this drum has
been recently deposited in Mutton Cove and may contain product. This high resolution
image of the end of the drum clearly illustrates the shipping label and the addressee —
Resolve Marine in Dillingham, AK.
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6 Final Conclusions

During a fixed performance period, the Gravity/SeaVision Survey Team performed a wide area assessment
(WAA) of twelve (12) survey areas in the Unalaska Naval Defense Sea Area (NDSA) using high-frequency
sidescan sonar survey techniques. This effort resulted in the surveying of 2,150 acres of seafloor and the
identification of 1,672 targets.

Of these targets, the Survey Team subjected one hundred and four (104) discrete targets to
Reacquisition/Verification Surveys by using an observation-class remotely-operated vehicle to visually
identify and characterize the targets. Most of these targets appeared to be debris, however three (3) targets:
two (2) in Mutton Cove, and one (1) in the Dutch Harbor Dock 1, appeared to be potential submerged MEC.
Additionally, the Survey Team identified two projectiles at the Eider Point survey area, in the tidal swash
zone.

Based on our activities during this survey period, we can offer the following recommendations and
conclusions:

1. Future RI activities should incorporate a geophysical survey program that
utilizes high resolution acoustic survey methods and electromagnetic survey
methods. The scope of survey areas for this Task Order required particular focus on
WAA survey production to cover large areas. This rendered high frequency sidescan
sonar surveys (900 kHz or higher) and electromagnetic survey methods with marine
magnetometers or metal detectors as poor choices for instrumentation because they
are not well-suited to large survey area production. However, with the survey areas
more constrained, high-frequency acoustic surveys, densely spaced magnetometer
surveys, and carefully conducted towed metal detector surveys may be well-suited to
the RI activities at these three sites.

2. Future RI activities may require diver intervention to clean marine growth from
suspected MEC targets or to vicinity of suspected MEC targets. The marine
growth and corrosion on the targets we identified in this project made for difficult
identification. Additionally, some survey areas (such as Eider Point) had very thick bull
kelp beds in the rocky slope of the shoreline where the projectiles were identified in the
tidal zone; divers may be required in order to clear kelp from suspected target areas.

3. GIS Data for abandoned fishing gear should be shared with Alaska DNR. Our
survey teams identified dozens, if not hundreds, of ghost fishing pots during this survey
effort. Abandoned fishing gear poses a threat to juvenile Alaskan king crab, specifically
in the Kodiak area (where efforts are underway to revitalized the fishery). Alaska DNR
may find this data useful as they plan ghost pot recovery programs.
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Appendix E - Brief Instructions about How to Use the Interactive GIS Map

Step 1 — Download ArcReader for free at

http://www.esri.com/software/arcgis/arcreader/download by following the instructions at the
ESRI (author of ArcReader) website.

Step 2 — Open ArcReader. Click on menu File on the top left corner of the screen, select Open;
then navigate to the .pmf file under the pmf folder on the DVD.

m Edit View Bookmarks Tools Window Help

|25 Open... N Ctrl+O - OMA 2 [ Kodiak_SHP_SSS Tar v| &
Reload
Close

& Print... Ctrl+P
Page Setup...

[*1" Document Properties...

Export Map...

1 JATemporary..\Kodiak Targets_Explosive Anchoragel23_v10.2.pmf
2 J\..\Kodiak Targets_ExplosiveAnchoragel _FtGreely_LWIsland.pmf

2 ety TS Sl e S SR e

N o D D S e A e T R AT I e X

Step 3 — Some basics for operating ArcReader

o To turn on/off GIS layers, left click the available check boxes for the various
layers listed at the left of the screen. Some layers will be turned on when the file
opens and some layers will be turned off.
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| e I - I

5 M Layers
Wl Kodiak_SHP_SSS_Targets

@
Wl Kodiak_SHP_SSS_Targets

{3 Target Identified During Initial Survey
Wl Kodiak_SHP_SSS_Coverage

[] <all other values>

Desc

m
i

m
(iR}

[ Initial Survey Done; Seme Targets Verified
Initial Survey Done; No Targets Verified
[ Not Surveyed
[[] Practice_range_Linesuse
[y T6T_TYPD
—Practice Firing Area

—Practice Firing Area/Towed Target
. To view target information for any target (red or yellow point), left click on the
Identify tool @ on the toolbar located at the top center of the screen, then left

click on the target. Left click again on the i symbol to exit out of the
information mode.
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@) Identify

Identify from: | <Top-most layer>
5 Kodiak_SHP_SSS_Targets
‘- \WAA_SSS_400kHz_ExplosiveAnchorage1_0044

\—Explosiili Location:  1,943,810.365 1,368,350.020 Feet

0 - A&ad’mmeng (2)

Field Value

OBJECTID 44

Shape Point

Name WAA_SSS_400kHz_ExplosiveAnchorage1_0044
Desc

CSFFile 20150508164803-CH12.CSF
SonarFile  20150508164803.jsf

IWidth 49.88

IHeight 50.1

. To enlarge an area, use magnifier symbol located at the toolbar, click on the
symbol or draw a rectangle box over the intended area on the screen.

-—— - -

View Bookmarks Tocls Window Help
(=)= 561 RUEULTQ e 12
ol B T .

S

=2 = | Zoom In
Zoom in by clicking a point or

iak_SHP_SSS_T| :
dragging a box

iak_SHP_SSS_Targets

o To see the video of the reacquired targets (red points), follow three steps.

1) Click on the Identify tool @ and click on target in red
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2) Click the Open Attachment Manager button — the paperclip icon 0 - just
above the grid of attribute values. The number of files attached to the features
is shown in parentheses.

3) Click the attachment in the list to open it, or open the attachment from the list
of files in Open Attachment Manager window.

@ Identify
Identify from:

=- Kpdiak_SHP_SSS_Targets
- \WAA_SSS_400kHz_ExplosiveAnchorage1_0044

l Location: 1,943,810.365 1,368,350.020 Feet

1] li! Attachments (2)
ﬁ ROV_ExplosiveAnchoragel_Target_ 0044 A.wmv (10771 KB)

ﬁ RI_ROV_ExplosiveAnchoragel_Target_0044B.wmv (75288 KB)

Open Attachment Manager...

| VRS
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