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Underwater Electromagnetic Measurement System 

Naval Base Guam, Apra Harbor, Guam 

Project Description 

The United States (U.S.) Navy proposes to install and operate an underwater electromagnetic 
measurement system (UEMMS) to service Navy surface ships and submarines homeported at, forward 
deployed to, or visiting Naval Base Guam (NBG), Apra Harbor, Guam. The Proposed Action would include 
both in-water and shoreside infrastructure to measure vessels’ electromagnetic signatures and transmit 
data to facilities on land. The data received from the measurements provide a means to determine a 
steel-hulled vessel’s susceptibility to certain threat systems. Project implementation is anticipated to 
begin in 2021, with construction in 2022 and operation starting in 2023. See Figure 1 for location map. 

Background 

Electromagnetic fields associated with Navy ships and submarines may be detected by enemy threat 
systems if their magnetic signatures are not controlled and managed within specified limits. The 
magnetic signature of a submarine or surface ship is measured on a sensor range, and if the signature is 
out-of-specification, it must be treated to neutralize or remove the excess magnetism. Naval Base Guam 
is homeport to numerous Navy commands supporting the U.S. Pacific Fleet in the 7th Fleet’s area of 
responsibility, including Los Angeles-class attack submarines under the command of Commander, 
Submarine Squadron Fifteen. Due to the lack of a UEMMS at their homeport, these vessels must transit 
to U.S. naval installations in Japan or more distant locations to have their magnetic and electric (or 
electromagnetic) field signatures measured. The proposed UEMMS would provide the capability at NBG 
to measure the electromagnetic signatures of Navy homeported, forward-deployed, or transient ships 
and submarines to meet the specified magnetic silencing limits.  

Project Description 

Overview. The project consists of three general components: (1) subsea sensor array, (2) subsea 
transmission cables, and (3) terrestrial data acquisition equipment. Electromagnetic triaxial (EMT) 
sensors, magnetometer triaxial (MT) sensors, and a conductivity, temperature, depth (CTD) sensor 
would be installed in an array on the seafloor of Outer Apra Harbor, within the existing navigational 
channel northwest of Polaris Point (see Figure 2 for Vicinity Map). The EMT and MT sensors would 
measure the magnetic and electric field signatures of vessels passing overhead. The CTD sensor would 
provide real-time measurements of water metrics.  

Data collected by the sensor array would be transferred to shore via subsea transmission cables routed 
from the array to a new below-grade transition vault located onshore at Polaris Point. Once on shore, 
the cables would connect to data acquisition equipment located in an existing Polaris Point building and 
the data transferred to a fiber optic cable. The fiber optic cable would follow a terrestrial route entirely 
in existing below grade conduits from the cable transition point to another existing building further 
inland on Polaris Point, where the system would terminate and data from the sensor array would be 
collected, processed, and archived. An approximately one-acre area around the cable transition point 
building would be made available as a staging area during the construction period (see Figure 2). 
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The sensor array is designed to passively acquire data and would not emit electromagnetic radiation 
during its operation and would require minimal maintenance after construction. Repairs are anticipated 
to be minimal and would be conducted on an as-needed basis. Operation of the sensor array would not 
increase ship traffic from either homeported or transient vessels at NBG or effect on-base or on-island 
staffing levels. 

 Sensor Array. The sensor array comprises 13 EMT sensors, 8 MT sensors, and 1 CTD sensor, which 
would be aligned in a single row and secured to or suspended within sensor tubes embedded in the 
seafloor (see Figure 3). The 13 EMT sensors would be flanked on each side by 4 MT sensors (8 total). The 
CTD sensor would be installed in line with the sensor array, offset to the east of the easternmost sensor. 
The sensors would be spaced approximately 20 feet apart, for a total array width of about 420 feet 
(including CTD sensor).  

Approximately 1,200 cubic yards (CY) of material are estimated to be excavated over an area of about 
7,900 square feet (sq ft) in a portion of the sensor array site using a closed bucket excavator operating 
from a barge. The excavation is needed to achieve the optimal distance between the EMT sensors and 
the vessels that would be measured, while maintaining the current navigational depth of the Inner Apra 
Harbor entrance channel. The area that would require excavation is shown in Figure 3. The area would 
be backfilled to match existing depth using non-magnetic material.  

All 22 sensors would have an associated sensor cable guide stake installed perpendicularly 10 feet to the 
southeast of the sensor positions (within the sensor array footprint) to designate the paths of the sensor 
cables (see Figure 3 for guide stake locations). Within the backfilled sensor array area, the guide stakes 
would be completely buried. Approximately 2 feet of the CTD and 6 inches for the MT sensor tubes 
would remain above the existing seafloor, at approximately -49 to -53 feet mean lower low water 
(MLLW). 

Divers would install the sensor tubes and guide stakes using a handheld water jetting system, a process 
that uses a high-pressure water stream to create a void into which the sensor tube is pushed by a large 
steel pipe. If water jetting cannot successfully embed the sensor tubes due to seafloor characteristics, 
approximately 12-inch diameter pilot holes would be drilled into the seafloor and marine grout would 
be applied to secure the tubes. The sensor tube would then be installed within the cored hole and 
grouted in position with non-shrink grout using a tremie pour method in which a small amount of grout 
is placed at the bottom of the hole and a grout hose placed in the grout. The poured grout from the 
hose would displace water as grout fills the hole. The sensors would then be installed in the tubes, along 
with their individual cables. 

The installation contractor would select the barge mooring or anchor type and locations for the mooring 
system to ensure that the affected seabed would be void of protected resources and sensitive habitats. 
Anchors for vessels and silt curtains would be set on hard or soft-sand bottom void of corals and 
seagrass and anchor locations would take into consideration damage that could occur from the anchor 
chain if the vessel swings due to currents or tides. The “stop and slow” method would be used during 
dredging to limit suspension of sediments in the water column and silt curtains would be installed 
immediately adjacent to the dredge barge. 
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The excavated material would be stored on scows for later disposal either at the Guam Deep Ocean 
Disposal Site (G-DODS) or an approved upland confined disposal facility (CDF) at NBG (see Figure 1 for 
potential CDF locations). The G-DODS is a USEPA-authorized ocean disposal site located approximately 
11 nautical miles northwest of Apra Harbor. For ocean disposal, once each scow is filled, it would be 
towed during the day to the G-DODS. If the excavated material is disposed of in an upland facility, it 
would be transferred to the receiving CDF for dewatering and later become available for beneficial reuse 
applications (e.g., fill or landfill capping). 

Subsea Cables. Each sensor would have an associated subsea cable, which would extend from the 
sensor to a common path parallel to and on the southeast side of the array. The cables would then be 
bundled together and extend approximately 3,150 feet to the top of the shore protection riprap at 
Polaris Point. The cable bundle would be held together by two-inch polypropylene webbing at each 
sensor, guide stake, and as necessary throughout the cable path. The subsea cable bundle would be 
secured to the seafloor at about 100-foot intervals by concrete anchor discs and polypropylene webbing 
(see Figure 4 for detail of concrete anchor discs). The concrete anchor discs would be approximately 
four feet in diameter and two feet high, with a hooked bar on the side that would be used to secure the 
cable bundles with polypropylene webbing. The subsea cable bundle would be hand-laid by divers along 
a pre-established path to avoid areas with coral cover. The concrete anchor discs would then be lowered 
into place using a crane and barge, with contractor divers securing the cable bundle to the seafloor at 
the anchoring points. Up to five additional PVC guide stakes would be installed at either end of the cable 
route (three stakes at the sensor array end and two stakes at the Polaris Point end) to secure the cable 
bundles at these steeply sloped areas. 

At a depth of -35 feet MLLW as it approaches the Polaris Point shoreline, the cable bundle would 
transition into an approximately 125-foot-long high density polyethylene (HDPE) duct to protect the 
cables from damage in the high wave energy environment along the shoreline. A stainless steel anchor 
band would span the top half of the HDPE duct and be secured to the seafloor by approximately five 
pairs of earth anchors, which have an expandable splay (or similar) that rotates and locks into position 
after being driven about eight feet into the substrate (see Figure 4 for detail). The exposed footprint of 
each anchor would have a diameter of approximately one inch. They would be installed from a barge 
using a pneumatically-driven jackhammer.  

Cable Shore Landing. At its shoreward end, approximately 80 linear feet of the HDPE duct would be 
installed below ground in an excavated trench from the -15 foot MLLW depth to a new below-grade, 
cast-in-place concrete transition vault (see Figure 5 for shore landing detail). At the transition vault, the 
individual sensor cable conduits would exit the HDPE duct and be routed into the Polaris Point building 
that would serve as the cable transition point through four (4), 6-inch conduits. A land-based closed 
bucket excavator would excavate an approximately 55‐foot wide by 50-foot long by 10‐foot deep 
oblique trench from the below grade transition vault location to a water depth of -15 feet MLLW (see 
Figure 5 for profile). An estimated 225 CY of subbase material would be excavated and later used as 
backfill after being stored on shore in a lined dewatering facility. Prior to trench excavation, 
approximately 60 CY of existing shoreline revetment material—consisting of large, previously placed 
limestone blocks—would be removed by the shore-based excavator and stored under water adjacent to 
the project area in substrate devoid of protected resources. The original revetment material would be 
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re-used as backfill material to restore the revetment to its original configuration to the maximum extent 
practicable. 

Terrestrial Infrastructure. The individual cables would be routed from the vault into an existing building 
at Polaris Point via four 6-inch conduits and  provide a transition point from the individual cables to a 
fiber optic cable. Proposed modifications to the transition point building include installation of a service 
platform and data acquisition equipment, electrical upgrades, and closed-circuit television cameras. 
From there, the fiber optic cable would be routed to its termination point in a different existing Polaris 
Point building entirely via existing below-grade conduits where computers would collect and analyze the 
transmitted data. A two-inch diameter, approximately eight-foot-long duct would be installed 
approximately two feet below grade between the cable transition point building and an adjacent 
building to supply power to the UEMMS equipment in the cable transition point building. Installation 
methodology for the below-grade duct would be determined by the construction contractor, but 
typically involves a small trench excavated using equipment similar to a backhoe. 
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Figure 1: Location Map 
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Figure 2: Vicinity Map 
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Figure 3: Sensor Array Plan and Profile 
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Figure 4: Subsea Cable Duct and Anchor Detail 
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Figure 5: Cable Shore Landing  




