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EXECUTIVE SUMMARY 

The purpose of this report is to meet final reporting requirements of the approved Letter of 
Authorization from the National Marine Fisheries Service (see 85 Federal Register 10312) and 
Endangered Species Act Section 7(a)(2) Biological Opinion for green sea turtles. These requirements 
include monitoring of the construction areas to detect the presence of marine mammals and sea turtles 
before beginning construction activities, during shutdown of construction activities under certain 
circumstances to avoid injury of marine mammals, and during soft start for impact pile driving to allow 
marine mammals the opportunity to leave the area prior to beginning impact pile driving at full power.  

All monitoring was conducted by qualified observers trained in marine species identification and 
behaviors who have experience conducting marine mammal and sea turtle monitoring for pile driving 
activities during pier construction.  

A total of 891 piles were installed between 2021-2024, including temporary steel pipe piles, fender piles, 
and mooring dolphins. The highest number of observations were reported in 2022 (n=108), followed by 
2023 (n=98), 2021 (n=97), and 2024 (n=20). 

A combined total of 323 individual observations of marine mammals and green sea turtles were 
recorded during pile driving activities between 2021-2024. California sea lions had the highest number 
of total sightings (n=153), representing 47 percent of all the observations. Bottlenose dolphins had the 
second highest sightings (n=120), representing 37 percent of all the observations. The remaining 
observations were from Pacific harbor seals (n=29) and green sea turtles (n=21), representing 9 percent 
and 7% of the observations, respectively. 

No level A takes occurred and only three Level B takes were recorded during pile driving activities 
between 2021-2024, including one Pacific harbor seal in December 2021 and two California sea lions in 
January 2022. All other observations were either made during non-pile driving (e.g., pre-
construction/post-construction survey, time between driving piles, jetting, or delays) or animals were 
observed outside the monitoring zone during active pile driving and were not considered take. 
Monitoring methods and protocols used during construction of the new ammunition pier were 
extremely effective in preventing any injury or disturbance to marine mammals during pile driving 
activities. These protocols included work stoppage (shutdowns) due to animals approaching or within 
the 100-m monitoring zone during all pile driving activities. Work stoppage also occurred due to 
equipment issues and weather. 
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1 Introduction 

This report summarizes monitoring efforts during pile driving activities at the Naval Weapons Station 
(NAVWPNSTA) Seal Beach for the Ammunition Pier and Turning Basin project between 2021 to 2024 
(U.S. Department of the Navy, 2022b, 2023b, 2024b, 2025). Marine mammal monitoring efforts were 
conducted in accordance with the Marine Mammal Protection Act (MMPA) Letter of Authorization (LOA) 
issued by the National Oceanic and Atmospheric Administration's (NOAA) National Marine Fisheries 
Service (NMFS).  

The project involved the construction of an approximately 1,100-foot by 125-foot pile-supported 
Ammunition Pier and associated waterfront facilities at NAVWPNSTA Seal Beach (Figure 1). The scope of 
the project includes building a breakwater to reduce wave heights at the pier, a causeway (raised road), 
pile-supported mooring dolphins, and a public navigation channel to access Huntington Harbour. 
Additionally, the project entails dredging for the pier and a Navy ship turning basin, and the construction 
of operational support buildings. Demolition of existing facilities and the wharf fender system, involving 
vibratory or hammer pile extraction, is also part of the project. Suitable dredge material from the 
project area was utilized as fill for the causeway and a truck turnaround area. The existing wharf was 
upgraded to ensure continued operations until the new ammunition pier was operational. 

Monitoring of all in-water construction activities, including pile driving was conducted by qualified 
observers to detect marine mammals and sea turtles, implement shutdown procedures to avoid injury, 
and utilize soft starts for impact pile driving to allow animals to leave the area. The monitoring efforts 
fulfill requirements as stipulated by the LOA from the NMFS and the Endangered Species Act Section 
7(a)(2) Biological Opinion for green sea turtles. These requirements mandate monitoring of construction 
areas to detect marine mammals and sea turtles before and during construction activities. Key aspects 
of these requirements include a "soft start" to allow marine mammals time to vacate the area as well as 
shutting down impact pile driving activities under specific circumstances to prevent injury to marine 
mammals and implementing. 

2 Species Background Information 

There were five marine mammal species and one sea turtle species known to occur in sufficient 
proximity to the Project Area and had the potential to be affected by project activities. Those species 
included the common dolphin (Delphinus spp.), bottlenose dolphin (Tursiops truncatus), California sea 
lion (Zalophus californianus), Pacific harbor seal (Phoca vitulina), gray whale (Eschrichtius robustus), and 
green sea turtle (Chelonia mydas). Relevant information on their distribution and occurrence in Anaheim 
Bay is presented below for those species that were sighted during pile driving activities between 2021-
2024. 
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Figure 1: Seal Beach Ammunition Pier Construction Activities 
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2.1 Common Dolphin 

The long-beaked (Delphinus capensis) and short-beaked common dolphin (D. delphis), herein referred to 
as “common dolphins” are primarily found inshore of the 250 meter isobath in waters relatively close to 
shore (Carretta et al., 2017; Jefferson & Van Waerebeek, 2002; Perrin, 2008), with Southern California 
waters representing the northern limit for long-beaked dolphins. Seasonal and inter-annual changes in 
abundance off California for long-beaked dolphins are assumed to reflect the shifts in the movements of 
animals between U.S. and Mexican waters (Carretta et al., 2016a).Short-beaked common dolphins are 
sighted primarily south of Point Conception (Dohl et al., 1983), but have been commonly encountered as 
far north as 42° N (Hamilton et al., 2009), and occasionally as far north as 48° N (Forney, 2007). Seasonal 
distribution shifts are pronounced, with a significant southerly shift south of Point Arguello in the winter 
(Becker et al., 2016; Becker et al., 2014; Campbell et al., 2014; Forney & Barlow, 1998; Forney et al., 
2012; Henderson et al., 2014) 

2.2 Bottlenose Dolphin 

Bottlenose dolphins typically are found in coastal and continental shelf waters of tropical and temperate 
regions of the world (Jefferson et al., 2008; Wells & Scott, 2009). Bottlenose dolphins are known to 
occur year-round in both coastal and off-shore waters of Monterey Bay, Santa Monica Bay, San Diego 
Bay, and San Clemente Island, California (Bearzi, 2005; Bearzi et al., 2009; Carretta et al., 2016; Carretta 
et al., 2017; Henkel & Harvey, 2008; Maldini-Feinholz, 1996). 

California coastal bottlenose dolphins are found within about 0.6 miles (0.95 kilometers) of shore, 
generally from Point Conception to as far south as San Quintin, Mexico (Carretta et al., 1998; Defran & 
Weller, 1999; Hwang et al., 2014). In recent years, warmer water temperatures have expanded the 
California coastal bottlenose dolphin territory north into the San Francisco Bay, with individuals 
identified as far north as Puget Sound, Washington (Keener et al., 2023). In Southern California, animals 
are found within 500 meters (m) of the shoreline 99 percent of the time and within 250 m of the 
shoreline 90 percent of the time (Carretta et al., 2022; Hanson & Defran, 1993; Hwang et al., 2014). 
Bottlenose dolphins have been sighted regularly within Anaheim Bay (Bredvik et al., 2017; U.S. 
Department of the Navy, 2021, 2022a, 2023a, 2024a) and the SBNWR (Gilligan, 2016).  

2.3 California Sea Lion 

The California sea lion occurs in the eastern north Pacific from Puerto Vallarta, Mexico, through the Gulf 
of California and north along the West Coast of North America to the Gulf of Alaska (Barlow et al., 2008; 
Jefferson et al., 2008; Maniscalco et al., 2004). Typically, during the summer, California sea lions 
congregate near rookery islands and specific open-water areas. The primary rookeries off the West 
coast of the United States are on San Nicolas, San Miguel, Santa Barbara, and San Clemente Islands 
(Carretta et al., 2000; Le Boeuf & Bonnell, 1980; Lowry et al., 1992; Lowry & Forney, 2005). 

California sea lions can be found in California open ocean and coastal waters (Barlow et al., 2008; 
Jefferson et al., 2008; Lander et al., 2010). California sea lions are usually found in waters over the 
continental shelf and slope; however, they are also known to occupy locations far offshore in deep, 
oceanic waters, such as Guadalupe Island and Alijos Rocks off the coast of Baja California (Jefferson et 
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al., 2008; Melin et al., 2008; Urrutia & Dziendzielewski, 2012; Zavala-Gonzalez & Mellink, 2000). 
California sea lions are the most frequently offshore-sighted pinnipeds in Southern California (Green et 
al., 1992; Keiper et al., 2005). Their peak abundance is during the breeding season from May through 
August. Sea lions were commonly observed swimming within Anaheim Bay during monitoring for this 
project (U.S. Department of the Navy, 2021, 2022a, 2023a, 2024a). 

2.4 Pacific Harbor Seal 

The harbor seal is one of the most widely distributed seals, found in nearly all temperate coastal waters 
of the northern hemisphere (Jefferson et al., 2008). Harbor seals are a coastal species, rarely found 
more than 12.4 miles (20 kilometers) from shore and are not considered migratory (Burns, 2009; 
Jefferson et al., 2008). Harbor seals are known to frequently occupy bays, estuaries, and inlets (Baird, 
2001). Individual seals have been observed several kilometers upstream in coastal rivers (Baird, 2001). 
Harbor seals were observed occasionally in previous monitoring efforts in Anaheim Bay (Merkel & 
Associates Inc., 2019) and were commonly observed within Anaheim Bay during most monitoring for 
this project (U.S. Department of the Navy, 2021, 2022, 2023, 2024). 

2.5 Green Sea Turtle 

Along the Pacific coast, green turtles have been found as far north as British Columbia, with high 
concentrations in the subtropical coastal waters of southern Baja California, Mexico, and Central 
America (Chaloupka et al., 2004). In the waters off Southern California, this species is most often 
observed from Los Angeles to San Diego. Stinson (1984) reported that more than 60 percent of green 
sea turtles observed in California were in areas where the water was less than 165 ft. (50 m) deep, often 
along the shore in areas of eelgrass. Ocean waters off Southern California and northern Baja California 
are also designated as areas of occurrence because of the presence of rocky ridges, channels, and 
floating kelp habitats suitable for green sea turtle foraging and resting (Stinson, 1984). However, the 
waters are often at temperatures below the thermal preferences of this primarily tropical species. In 
general, turtle sightings increase during summer as warm water moves northward along the coast 
(National Marine Fisheries Service and U.S. Fish and Wildlife Service, 1998). Sightings may also be more 
numerous in El Niño years, when water temperatures are higher on average compared to colder years. 

A small aggregation of green turtles is sustained in the San Gabriel River (just north of Anaheim Bay) and 
SBNWR (Crear et al., 2016b). Green sea turtles were sighted during all monitoring years within Anaheim 
Bay for this project (U.S. Department of the Navy, 2021, 2022, 2023), and were most likely transiting 
through the bay to waters within the SBNWR. Studies indicate increased water temperatures from 
power-generating stations in the San Gabriel River have created an environment where turtles can 
survive at the northern extent of their normal range and substantially influences their movement and 
distribution patterns (Crear, 2015; Crear et al., 2017; Crear et al., 2016a). Crear et al. (2016a) showed 
that acoustically tagged juvenile sea turtles move into the San Gabriel River during winter months, when 
temperatures dropped below 15o Celsius (C). Conversely, turtles moved through Anaheim Bay to get to 
the 7th Street Basin in the SBNWR during summer months to forage on eelgrass beds (Zostera marina). 
The power plants that discharge warm water into the San Gabriel River are expected to discontinue the 
warm water release by 2029, which may cause a decline in the population of green sea turtles in the 
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area due to lack of survivable temperatures (Crear, 2015; Crear et al., 2016a) or a change in behavior. 
Recent satellite tracking data of a green sea turtle tagged in the SBNWR indicated it left Anaheim Bay 
and headed south, presumably to a nesting beach in Mexico (National Marine Fisheries Service and U.S. 
Department of the Navy, 2022). This individual’s track is the first-ever satellite tracked nesting migration 
from Seal Beach to Mexico and redefines perceptions about the offshore extent of the foraging area-
nesting beach migratory corridor for green turtles in Southern California (National Marine Fisheries 
Service and U.S. Department of the Navy, 2022). This species was observed during most monitoring 
years (U.S. Department of the Navy, 2021, 2022, 2023, 2024). 

3 Scope of Construction Activities 

Pile driving activities occurring between 2021-2024 required monitoring for green sea turtles and marine 
mammals. Based on information in the LOA, the pier was to be constructed of a concrete pile-supported 
system with approximately 1,115 piles connected to a cast-in-place concrete deck and beams. The 
proposed pier would be constructed with approximately seven hundred and twenty-eight 24-inch (in.) 
octagonal concrete piles, one hundred and nineteen 24 in. square concrete piles, and fifty-one 16 in. 
fiberglass piles. They would be spaced 20 ft. by 20 ft., except within the mole region, which would have 
a spacing of 8 ft. by 8 ft., 8 ft. by 10 ft., or 10 ft. by 10 ft. on center. Piles would be initially driven using a 
jetting system and then hammer driven for final placement. Jetting uses a tube in the middle of the pile 
with a connection to a compressor that forces water to the tip. Jetting the piles would last several hours 
for each pile. 

A total of 891 piles were installed to construct the new ammunition pier between 2021 and 2024 (Table 
1). Piles were primarily made of concrete, were either octagonal or square in shape, and ranged in size 
between 16-24 inches. In addition, eight 24” temporary steel pipe piles were installed and then removed 
during construction of the catwalks. 

Table 1: Pile Types and Sizes Used to Construct the New Ammunition Pier at NWS Seal Beach 

Pile Size Pile Description Pile Use Number 
24" Octagonal prestress concrete Pier 661 
24" Octagonal prestress concrete Test 17 
24" Octagonal prestress concrete Dolphin 36 
24" Octagonal prestress concrete Catwalk 6 
16" Concrete-filled fiberglass Barge 25 
24" Square prestress concrete Fender I 112 
16" Concrete-filled fiberglass Fender II 26 
8” Steel pipe piles Temporary 8 

Total   891 
 

3.1 Pile Driving Methods 

Pile installation methods included jetting, “ramp up” or “soft start” technique, and vibratory and impact 
pile driving. All piles associated with the north mooring dolphin were installed by first water jetting them 
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into the seafloor, and then an impact pile driving hammer was used for final installation. Information on 
each in-water construction activity is provided below. 

3.1.1 Jetting 

Jetting was accomplished using a jet pump with a Peerless three-stage horizontal split case pump 
powered by a 350 HP Volvo Diesel engine. The pump is rated at 750 GPM at 350 PSI. Per specifications, 
pile jetting can occur until 5 ft. above tip elevation for octagonal piles. 

3.1.2 Vibratory Pile Driving and Removal 

A vibratory hammer was used to extract north mooring dolphin piles. This method involved the 
vibratory hammer being suspended from a crane. The vibratory hammer uses a hydraulic motor that 
spins eccentric weights (out-of-balance cams) at high speed. This rotation generates a vertical, 
oscillating force that is transmitted to the pile through a clamp attached to the bottom of the hammer. 
The vibrations cause the sediment adjacent to the pile to loosen or liquefy, which significantly aids in 
pile removal. 

3.1.3 Impact Pile Driving 

Impact pile driving took place from a crane mounted on a 200 ft. x 70 ft. barge. Impact pile driving 
utilized a Delmag D100 hammer rated at 265,520 ft. lb. at maximum setting and 157,840 ft. lb. at 
minimum setting. A “ramp up” or “soft start” procedure was used at the start of pile driving and 
following a shutdown. The purpose of the ramp up or soft start was to warn sea turtles and marine 
mammals potentially in the area and provide sufficient time for them to leave the Project Area and 
avoid any potential injury. The soft start included an initial set of three strikes from the impact hammer 
at reduced energy, followed by a 30-second waiting period, then two subsequent three-strike sets. 

4 Monitoring Methods 

Monitoring was conducted by qualified observers who are trained in marine species identification and 
behaviors and have experience conducting marine mammal and sea turtle monitoring. During pile 
driving, one Monitor was stationed at the active pile driving rig (“Command” position) to monitor the 
shutdown zone, while three other Monitors, including a Lead Monitor, were placed at the best vantage 
point(s) practicable around Anaheim Bay to monitor for marine species and implement shutdown or 
delay procedures (when applicable). The Command position was primarily responsible for collecting 
activity start/end times, as well as shutting down construction when/if an animal enters the shutdown 
zone. All other Monitors were responsible for identifying and tracking animals in and out of their 
monitoring zones and relaying animal positions to each other and to the Command position if animals 
moved toward the shutdown zones. Monitoring of pile driving activities typically occurred eight to 10 
hours per day, Monday through Friday. All monitoring began approximately 30 minutes prior to 
initiation of pile driving (pre-construction survey) and stopped 30 minutes after activities were 
completed for the day (post-construction survey). 

Standard land-based marine species observation methods were implemented to record the presence of 
sea turtles and marine mammals, as well as any behavioral reactions to pile driving in the vicinity of that 



Ammunition Pier and Turning Basin at Naval Weapons Station Seal Beach 
Final Comprehensive Marine Species Monitoring Report for Pile Driving in 2021-2024 September 2025 

7 

activity. Marine species identifications and observations were recorded using an Android-based tablet 
with the ESRI Field Maps application. The exact position of each individual sea turtle and marine 
mammal (distance and bearing) relative to the location of the pile was determined. Information on the 
presence of turbidity plumes, as well as daily weather parameters (e.g., percent cloud cover, sea state, 
air temperature, wind speed and direction, and visibility) were also recorded. 

Daily weather conditions during monitoring of pier construction are presented in Appendix A, while raw 
sighting data can also be found in Appendix B.  

Shutdown Procedures 

The purpose of a shutdown zone was to define an area within which shutdown of activity would occur 
upon sighting of a marine mammal or sea turtle (or in anticipation of an animal entering the defined 
zone).  

During pile driving activities, monitors scanned Anaheim Bay for sea turtles and marine mammals within 
the Bay. Radial distances of shutdown zones for Project pile driving activities are presented in Table 2. 
Marine mammals observed during pile driving activities are arranged into the following functional 
hearing groups based on their generalized hearing sensitivities: low-frequency cetaceans (group LF: gray 
whales), mid-frequency cetaceans (group MF: common dolphins and bottlenose dolphins), otariids and 
other non-phocid marine carnivores in water and air (groups OW and OA: California sea lions), and 
phocids in water and air (group PW and PA: Pacific harbor seals).  

Table 2: Radial Distance to Shutdown and Monitoring Zones. 

Activity 
Level A Shutdown Zone (m) Level B 

Monitoring Zone 
(m)2 LF1 MF1 PW1 OW1 

24-inch (in.) concrete piles; impact driving 46 10 25 10 100 

24-in. steel piles; vibratory driving 27 10 17 10 770 

12-in. steel piles; vibratory driving 32 10 19 10 Various 3 

24-in. timber piles; vibratory driving 10 10 10 10 1,359 
1 LF = Low-frequency cetaceans (gray whales); MF = Mid-frequency cetaceans (common and bottlenose 
dolphin); PW = Phocid pinnipeds (Pacific harbor seal); OW = Otariid pinnipeds (California sea lion). 
2 Monitoring zones are equal to the described distance, as constrained by topography, and are limited to 
waters within Anaheim Bay. 
3 Temporary steel pipe pile = 821 m. 

The Zone of Influence areas and maximum distances for the pile driving activities are shown in Figure 2 
and for temporary steel pipe pile installation in Figure 3. Monitoring zones for impact driving of 24-inch 
concrete piles installed during pier construction included a Level B (disturbance) zone for all marine 
mammals at 100 m, and Level A shutdown zones for bottlenose dolphin and California sea lions at 10 m 
and Pacific harbor seals at 25 m. The pier was divided into five separate zones, and shutdown zones 
were set in the pier zone where the pile was being driven.  
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To determine if behavioral harassment (Level B) take occurred during impact pile driving, construction 
activity logs and marine mammal observations were evaluated. The Command monitor kept detailed 
logs of pile driving activities, including the start and stop times during pre-construction and post-
construction surveys, soft starts, impact pile driving, and delays. These data were then cross-referenced 
against the marine species observation times, allowing each observation to be directly associated with 
an activity, pile number, and pile zone for analysis of take. Once animal observations during active pile 
driving were cross-referenced against the pile driving activity, observations were then plotted on a map 
and checked against the Level B monitoring zone. If the animal location was outside of the monitoring 
zone, then it was not deemed a take, even if it had occurred during pile driving. If the animal was 
located inside of the monitoring zone and during active pile driving, then it was deemed a take. Finally, if 
the animal was located inside the Zones of Influence, but not during active pile driving (i.e., pile setup, 
jetting, and delays), then it was not deemed as a take. 
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Figure 2: Underwater Sound Zones of Influence for Pile Activities at the New Pier (24-inch concrete and 16-inch concrete filled fiberglass piles) 
and Existing Navigation Piles (24-inch timber and steel pipe piles).  
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Figure 3: Underwater Sound Zones of Influence for Pile Activities for Temporary Steel Pipe Piles at the North Mooring Dolphin. 
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The following shutdown procedures were used to prevent Level A take: 

• Pile driving was shut down completely if a sea turtle or marine mammal approached the 100-m 
monitoring zone. The shutdown procedure was accomplished within several seconds of the 
determination that a sea turtle or marine mammal was either in or about to enter the 
applicable shutdown zone. 

• The Lead Monitor (Command position) was alerted when an animal approached the 
monitoring zone (100 m). If an animal passed the monitoring zone and was approaching the 
Level A shutdown zone during pile driving, the Monitor called out on the designated radio 
channel “Red Alert…this is LOCATION X, SPECIES X is approaching the shutdown zone” and 
provided basic information, including the monitor’s location and a frame of reference for the 
Command position. The Lead Monitor asked for more details (if needed) and notified the 
impact pile driving operator of the potential shutdown situation. 

• Shutdown of impact pile driving occurred when a marine mammal or sea turtle entered the 
designated shutdown zone. All Monitors initiated a construction shutdown by calling out “Code 
red, code red, code red” on the designated radio channel. This included Monitors near the 
activity for any marine mammal species covered under the LOA. 

• If an animal caused a shutdown of construction, each time that the animal was re-sighted by 
individual Monitors, a “code red” note was added to the electronic data form. This allowed for 
tracking of the general location and movement of the animal, as well as tracking any potential 
behavioral changes after the shutdown was called. 

If an animal entered the 100-m monitoring zone during pile driving/extraction, the activity was stopped 
until the individual was observed exiting the zone, the animal was thought to have exited the 100-m 
monitoring zone based on its course and speed, or the 100-m monitoring zone was clear from any 
marine mammal sightings for a period of 30 minutes.  

Plumes 

Information on the presence and size of sediment plumes were reported (if plumes were detected). 
When necessary, silt curtains would be installed around each fill area to minimize the resuspension of 
sediments in the water column. Siltation barriers would be made of a material that is unlikely to 
entangle any marine animals (e.g., reinforced impermeable polycarbonate vinyl fabric), installed in a 
manner in which a sea turtle cannot become easily entangled (i.e., stretched out tightly with very little 
slack), installed with the minimum extent of curtain needed (in terms of surface to bottom height, as 
well as total area surrounded), inspected daily to ensure proper integrity and for the presence of 
entangled or entrapped protected species, and removed immediately upon Project completion.  

NMFS West Coast Region (WCR) will be notified prior to, or at least within 48 hours after, the placement 
of silt curtains in the Project Area. As part of this coordination process, NMFS WCR will be provided a 
description of the silt curtains being used, including specific deployment locations, as well as any 
expectations for the duration of use. In addition, NMFS WCR will be provided the most recent relevant 
project monitoring data that are available, as well as updated on the use of silt curtains, including when 
they were removed. 
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5 Monitoring Results 

A total of 891 piles were installed between 2021-2024, including temporary steel pipe piles, fender piles, 
and mooring dolphin piles. The annual total number of observations for all marine species during pile 
installation, removal, and re-installation are presented in Table 3. The specific locations where 
individuals were observed during pile driving for each month is presented in each Annual Monitoring 
Report (U.S. Department of the Navy, 2022b, 2023b, 2024b, 2025). All marine mammal and sea turtle 
observations by monitoring year are presented below in Figures 4-7. 

Table 3: Number of Observations by Species During Pile Driving and Installation and Removal 
of Temporary Steel Pipe Piles, 2021-2024. 

Year 
Bottlenose 

Dolphin 
(BTD) 

California 
Sea Lion 

(CSL) 

Pacific 
Harbor 

Seal (PHS) 

Green Sea 
Turtle 
(GST) 

Total 
Observations 

Number of 
Monitoring 

Days 
2021 25 65 3 4 97 20 
2022 40 50 11 7 108 82 
2023 41 34 14 9 98 32 
2024 14 4 1 1 20 6 
Total 120 153 29 21 323 140 

 

Of the 97 total observations in 2021, 20 of those observations (i.e., eight bottlenose dolphins, nine 
California sea lions, and 3 green sea turtles) were made during the Test Pile Program (TPP) in 
September, while the remaining 77 observations (i.e., 17 bottlenose dolphins, 56 California sea lions, 
three Pacific harbor seals, and one green sea turtle) were reported during pile driving activities in 
December (Figure 4) (U.S. Department of the Navy, 2022b).  

In 2022, California sea lions had the most sightings (n=50), representing 46 percent of all the 
observations (Table 3). Bottlenose dolphin had the second highest number of sightings (n=40), 
representing 37 percent of all the observations. The remaining observations were from Pacific harbor 
seals (n=11) and green sea turtles (n=7), representing 10 percent and 7 percent of the observations, 
respectively (Figure 5). 

In 2023, bottlenose dolphin had the highest number of sightings (n=41), representing 42 percent of all 
the observations (Table 3). California sea lions had the second highest sightings (n=34), representing 35 
percent of all the observations. The remaining observations were from Pacific harbor seals (n=14) and 
green sea turtles (n=9), representing 14 percent and 9 percent of the observations, respectively (Figure 
6). 

In 2024, bottlenose dolphin had the highest number of sightings (n=14), representing 70 percent of all 
the observations (Table 3). California sea lions had the second highest sightings (n=4), representing 20 
percent of all the observations. The remaining observations were from Pacific harbor seals (n=1) and 
green sea turtles (n=1), each representing 5 percent of the observations (Figure 7). 
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Figure 4: Location of All Marine Mammal and Sea Turtle Observations During Pile Driving in 2021. 

Note that some observations represent multiple individuals 
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Figure 5: Location of All Marine Mammal and Sea Turtle Observations During Pile Driving in 2022. 

Note that some observations represent multiple individuals 
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Figure 6: Location of All Marine Mammal and Sea Turtle Observations During Pile Driving in 2023. 

Note that some observations represent multiple individuals 
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Figure 7: Location of All Marine Mammal and Sea Turtle Observations During Pile Driving in 2024. 

Note that some observations represent multiple individuals 
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5.1 Marine Species 

5.1.1 Bottlenose Dolphin 

A total of 120 bottlenose dolphin observations were recorded during pile driving activities between 
2021-2024 (Table 3). The greatest number of bottlenose dolphin observations occurred in 2023 (n=41), 
followed by 2022 (n=40), 2021 (n=25), and 2024 (n=14). Note that the greatest number of observations 
coincided with the greatest number of monitoring months (Table 3). 

Overall, bottlenose dolphins were observed throughout Anaheim Bay. Individuals were observed coming 
into outer Anaheim Bay from the ocean, swimming up the navigation channel, and foraging within outer 
and inner Anaheim Bay. Individuals were also observed swimming into outer Anaheim Bay from the 
ocean and moving through the public boating channel (PBC) towards Huntington Harbour. The 
behaviors observed during all monitoring indicated animals were not disturbed by pile driving activities. 
Note that bottlenose dolphins were regularly re-sighted during the monitoring activities and those 
numbers were not included in the totals in Table 3 or included in estimated take (Section 5.4, Estimated 
Level B Take). 

5.1.2 California Sea Lion 

A total of 153 observations of California sea lions were recorded during pile driving activities between 
2021-2024 (Table 3). The greatest number of sea lion observations occurred in 2021 (n=65), followed by 
2022 (n=50), 2023 (n=34), and 2024 (n=4). Note that the greatest number of observations occurred at 
the beginning of pile driving activities in 2021 and the fewest observations were reported at the end of 
pile driving in 2024 (Table 3). 

Overall, sea lions were observed in the water (i.e., not hauled out) swimming and foraging throughout 
Anaheim Bay. In addition, individuals moved in and out of the inner Bay towards the ocean and out of 
Huntington Harbour through the PBC. This species is quite curious and was often observed swimming 
toward the pile driving barges during in-water activities. The behaviors observed during all monitoring 
between 2021-2024 indicated animals were not disturbed by pile driving activities. 

5.1.3 Pacific Harbor Seal 

A total of 29 Pacific harbor seal observations were made during pile driving activities between 2021-
2024 (Table 3). The greatest number of harbor seal observations occurred in 2023 (n=14), followed by 
2022 (n=11), 2023 (n=3), and 2024 (n=1). Note that the greatest number of observations occurred 
during years with the greatest number of monitoring months (Table 3). 

Pacific harbor seals in Anaheim Bay are only sighted in the water (i.e., not hauled out), milling, resting, 
and foraging throughout Anaheim Bay. The behaviors observed during all monitoring between 2021-
2024 indicated Pacific harbor seals were not disturbed by pile driving activities. 

5.1.4 Green Sea Turtles 

A total of 21 green sea turtle observations were made during pile driving activities between 2021-2024 
(Table 3). The greatest number of green sea turtle observations occurred in 2023 (n=9), followed by 
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2022 (n=7), 2021 (n=4), and 2024 (n=1). Note that the greatest number of observations occurred during 
years with the greatest number of monitoring months (Table 3). 

Overall, the sea turtle observed during pile driving activities were recorded swimming and resting in 
throughout Anaheim Bay. The behaviors observed during all pile driving monitoring between 2021-2024 
indicated that this species was not disturbed by pile driving activities.  

5.2 Plumes 

Information on the presence and size of sediment plumes were reported (if plumes were detected) in 
each Annual Monitoring Report (U.S. Department of the Navy, 2022b, 2023b, 2024b, 2025). Turbidity 
plumes during jetting during pile driving were rarely observed and were only present for a short amount 
of time and relatively small (5–10 m) in size (when detected). Silt curtains were not implemented during 
any pile driving events. 

5.3 Work Stoppage 

A combined total of 352 minutes of work stoppage was recorded during pile driving activities between 
2021-2024 (Table 4). Work stoppage (delays and shutdowns) occurred because curious animals 
approached or were within the 100-m monitoring zone, delays due to equipment issues, or delays due 
to weather during all pile driving activities. The longest work stoppage (132 minutes) due to delays 
occurred in February 2022 due to extremely strong winds. The longest work stoppage (42 minutes) due 
to presence of marine species was due to juvenile California sea lions foraging in the monitoring zone, 
within about 50 m of the pile. Pile driving did not resume until this individual left the 100-m monitoring 
zone. 

5.4 Estimated Level B Take 

Table 5 presents a summary of the observed animals during active pile driving that had the potential for 
Level B take and the actual observed Level B take for marine mammals between 2021-2024. There were 
a total of three Level B takes over the course of the project, which included one Pacific harbor seal and 
two California sea lions, representing a total of 0.031 percent of the authorized take (Table 5).  

In 2021, a total of 34 individuals were observed during active pile driving (10 during the TPP and 24 
during pier construction). Of these 34 observations, only one Pacific harbor seal was observed inside the 
designated monitoring zone (i.e., within 100 m of the pile) during active pile driving. Note that 
observations made during non-pile driving (e.g., pre-construction / post-construction survey, time 
between driving piles, jetting, or delays) are not considered in the take analysis (Figure 8). Therefore, 
only one Level B take was reported for 2021. In addition, no Level A take occurred in 2021. 

In 2022, a total of 11 California sea lions and two Pacific harbor seals were observed during active pile 
driving activities. Of these 13 observations, only two California sea lions were within the Level B 
monitoring zone and were considered “take” (Table 5 and Figure 9). There were no Level B takes in 2023 
or 2024.  
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Table 4: Work Stoppage During Pile Driving for Pier Construction Between 2021-2024 

Date 
Stoppage 

Time 
(min) 

Reason 

12/6/2021 42 Juvenile CSL foraging within 50 m of pile 
12/7/2021 8 Juvenile CSL swimming into and foraging within 50 m of pile 

12/8/2021 10 CSL swimming 50 m from pile from Pile G-552 for 2 min and 50 
m from pile G-54 for 8 min 

12/17/2021 14 CSL 50 m from pile for 8 min and PHS 50 m from pile for 6 min 
12/21/2021 18 Juvenile CSL foraging within 50 m of pile G-43 
2021 Total 92  

01/05/2022 8 CSL swimming into 50 m shutdown zone 
01/12/2022 8 CSL swimming into 50 m shutdown zone 
01/14/2022 3 CSL swimming into 50 m shutdown zone 
01/27/2022 3 PHS swimming in shutdown zone  
02/04/2022 132 High winds 
08/09/2022 3 2 BTD swam into the shutdown zone before soft start 
2022 Total 157  

03/24/2023 15 CSL swimming in 100 m shutdown zone during Echo Buoy #1 
vibratory soft start 

04/11/2023 33 CSL swimming into 100 m shutdown zone 
06/16/2023 2 CSL swimming into 100 m shutdown zone 
06/21/2023 7 PHS foraging in 100 m shutdown zone 
06/26/2023 5 CSL swimming into 100 m shutdown zone 
06/27/2023 3 CSL swimming into 100 m shutdown zone 
2023 Total 65  

4/10/2024 38 CSL swimming in shutdown zone from 10:20-10:55 and 11:20-
11:23 

2024 Total 38  
Combined Total 352  
Note: Stoppage time includes pre-construction/post-construction surveys. 
BTD = Bottlenose Dolphin, CSL = California Sea Lion, PHS = Pacific Harbor Seal 
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Table 5: Summary of Observed Take During Pile Driving Activities Between 2021-2024 

Year 
Total Number of Observations 

During Active Pile Driving for Pier 
Construction 

Actual Level B 
Take 

Percent of 
Authorized “Take” 

 BTD CSL PHS -- -- 
Authorized 
Level B Take 1,008 2,016 336   

2021 14 19 1 1 0.03 
2022 0 11 2 2 0.001 
2023 3 2 2 0 0 
2024 3 0 0 0 0 
BTD = Bottlenose Dolphin, CSL = California Sea Lion, PHS = Pacific Harbor Seal 
 
Note: Shaded cells indicate the species observations that had potential Level B take based on that 
individual’s location close to or within the 100-m monitoring zone during active pile driving. 
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Figure 8: Location of Individual Marine Species Sightings in Pier Zone 5 During Pile Driving Monitoring in December 2021.  

Note One PHS sighting was determined to be a Level B take; all other observations shown were during non-pile driving (e.g., pre-construction/post-
construction survey, time between driving piles, jetting, or delays) and were not considered take.

Level B Take 
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Figure 9: Location of Individual Marine Species Sightings in Pier Zone 3 During Pile Driving Monitoring in January 2022.  

Note Two CSL sightings were determined to be a Level B take; all other observations shown were during non-pile driving (e.g., pre-construction/post-
construction survey, time between driving piles, jetting, or delays) and were not considered take. 
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6 Conclusions 

A total of 891 piles were installed between 2021-2024, including temporary steel pipe piles, fender piles, 
and mooring dolphins. The highest number of observations were reported in 2022 (n=108), followed by 
2023 (n=98), 2021 (n=97), and 2024 (n=20). 

A combined total of 323 individual observations of marine mammals and green sea turtles were 
recorded during pile driving activities between 2021-2024. California sea lions had the highest number 
of total sightings (n=153), representing 47 percent of all the observations. Bottlenose dolphins had the 
second highest sightings (n=120), representing 37 percent of all the observations. The remaining 
observations were from Pacific harbor seals (n=29) and green sea turtles (n=21), representing 9 percent 
and 7% of the observations, respectively. 

Only three Level B takes were recorded during active pile driving activities between 2021-2024, 
including one Pacific harbor seal in December 2021 and two California sea lions in January 2022. All 
other observations were either made during non-pile driving (e.g., pre-construction/post-construction 
survey, time between driving piles, jetting, or delays) or animals were observed outside the monitoring 
zone during active pile driving and were not considered take. Monitoring methods and protocols used 
during construction of the new ammunition pier were extremely effective in preventing any injury or 
disturbance to marine mammals during pile driving activities. These protocols included work stoppage 
(shutdowns) due to animals approaching or within the 100-m monitoring zone during all pile driving 
activities. Work stoppage also occurred due to equipment issues and weather.  
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Table A-1: Weather Observations During Pile Driving, 2021-2024. 

Date Time Cloud 
Cover 

Beaufort 
State 

Wind 
Speed 

(kt) 

Wind 
Dir 

Temp 
(0F) 

Vis 
(m) 

Tidal 
State Weather Notes 

9/10/2021 AM 75 1 2 NW 66 1500 In  
9/10/2021 AM 30 1 4 W 66 1000 In  
9/10/2021 AM 20 1 5 W 70 1000 In  
9/10/2021 PM 0 3 10 SW 79 1000 Out  
9/10/2021 PM 10 3 9 SW 84 1000 Out Strong winds 
9/10/2021 PM 10 2 6 WSW 84 1500 Out  
9/13/2021 AM 100 1 1 NW 60 1000 Out  
9/13/2021 AM 100 0 1 N 59 800 Out  
9/13/2021 AM 100 1 1 W 60 900 Slack  
9/13/2021 PM 100 1 1 W 61 900 Slack  
9/13/2021 PM 100 1 0 SW 64 300 In  
9/13/2021 PM 100 1 3 NNW 64 600 Out Fog 
9/14/2021 AM 98 1 1 NW 61 1500 Out  
9/14/2021 AM 70 0 0 N 63 1000 Out  
9/14/2021 AM 30 1 2 SE 65 1500 Slack  
9/14/2021 PM 0 2 9 SSW 72 1000 In  
9/14/2021 PM 0 1 5 S 77 1500 In  
9/14/2021 PM 0 2 11 SW 70 1000 In  
9/15/2021 AM 100 1 1 SW 63 1100 In  
9/15/2021 AM 100 1 5 SW 64 1000 Out  
9/15/2021 AM 95 1 2 NW 64 1500 Slack  
9/15/2021 PM 0 3 8 SW 64 1000 In  
9/15/2021 PM 0 3 10 SW 72 1000 In  
9/15/2021 PM 0 2 6 W 76 1500 In  
9/16/2021 AM 100 0 1 NNW 64 1000 In  
9/16/2021 AM 100 1 1 W 62 1500 In  
9/16/2021 AM 100 1 2 N 64 1000 Out  
9/16/2021 PM 25 1 2 SW 64 1000 Out  
9/16/2021 PM 30 1 2 SW 64 1000 Out  
9/16/2021 PM 10 1 2 ESE 69 1500 Out  
9/17/2021 PM 0 3 8 SSW 70 1000 Out  
9/17/2021 PM 15 1 5 WSW 74 1500 Out  
9/17/2021 PM 0 1 9 W 73 1000 Out  
9/20/2021 AM 75 1 2 NE 58 1500 In  
9/20/2021 AM 40 1 4 NE 64 1000 In  
9/20/2021 AM 10 1 3 ESE 62 1000 In  
9/20/2021 PM 0 2 6 SSW 73 1000 Out  
9/20/2021 PM 0 1 7 SW 72 1000 Out  
12/3/2021 AM 100 1 1 NNW 55 700 In  
12/3/2021 AM 100 1 1 N 56 1000 In  
12/3/2021 AM 100 1 1 N 55 1000 Out  
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12/3/2021 PM 0 3 8 WSW 61 1500 In  
12/3/2021 PM 0 2 7 SW 63 1000 In  
12/3/2021 PM 0 1 5 WSW 63 1100 Out  
12/6/2021 AM 100 1 1 ENE 44 200 Slack Fog lifting 
12/6/2021 AM 100 1 1 ENE 49 800 In Dense fog 
12/6/2021 AM 100 1 2 E 50 800 In  
12/6/2021 PM 100 2 7 S 60 1500 Out  
12/7/2021 AM 100 1 7 S 61 1000 Out  
12/7/2021 AM 100 1 2 ESE 60 1500 Out  
12/7/2021 AM 100 1 1 NE 57 700 Slack Light drizzle 
12/7/2021 PM 100 1 7 E 57 1500 In light rain  
12/7/2021 PM 100 1 5 E 57 1000 In Light rain 
12/7/2021 PM 90 1 5 SE 63 1500 Out  
12/8/2021 AM 40 2 10 SE 61 1000 Out No more rain 
12/8/2021 AM 55 1 4 S 62 1100 Out  
12/8/2021 AM 20 1 1 NNE 48 700 Slack  
12/8/2021 PM 10 1 5 NW 48 1000 In  
12/8/2021 PM 15 1 2 ENE 51 1500 In  
12/8/2021 PM 0 2 11 SW 64 1500 Out  
12/9/2021 AM 100 1 2 WSW 56 650 Out  
12/9/2021 AM 100 2 6 WSW 57 1500 Slack potential rain 
12/9/2021 AM 100 1 4 SW 57 1000 Out Light rain 
12/9/2021 PM 100 3 13 W 58 1000 Out Raining  
12/9/2021 PM 100 3 10 WSW 57 1000 Out  
12/9/2021 PM 100 1 5 WSW 58 1500 In Steady light rain 
12/10/2021 AM 75 1 2 N 41 700 Out  
12/10/2021 AM 30 1 3 E 41 1000 Out  
12/10/2021 AM 60 2 3 ENE 50 1500 Slack  
12/10/2021 PM 60 2 5 SE 60 1500 Slack  
12/13/2021 AM 10 1 8 SW 63 1000 Out  
12/13/2021 AM 100 1 1 NNE 44 600 In  
12/13/2021 AM 100 1 5 NE 46 1000 Out  
12/13/2021 PM 95 1 3 E 50 1000 Out  
12/13/2021 PM 90 1 8 S 60 1000 In  
12/13/2021 PM 100 2 8 S 61 1000 In  
12/14/2021 AM 100 1 2 S 59 1500 In  

12/14/2021 AM 100 4 20 S 59 100 Out 
Heavy rain and wind; 

low vis 
12/14/2021 AM 100 3 20 SE 59 75 In Pouring rain 
12/15/2021 AM 10 1 1 NE 35 700 In  
12/15/2021 AM 0 1 2 N 40 1000 Out  
12/15/2021 AM 0 1 5 NNW 39 1000 Out  
12/15/2021 PM 0 1 6 SW 57 1000 In  
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12/16/2021 AM 50 2 8 S 55 1000 In  
12/16/2021 AM 60 1 1 SW 54 1500 Slack  
12/16/2021 AM 15 1 1 NNW 37 700 In  
12/16/2021 PM 30 1 3 NNE 41 1500 Out  
12/16/2021 PM 10 1 4 N 41 1000 Out  
12/16/2021 PM 90 1 5 SSW 55 1000 In  
12/17/2021 AM 100 0 0 ND 54 800 In  
12/17/2021 AM 100 1 1 WSW 53 700 Slack Light rain 
12/17/2021 AM 5 1 1 NW 50 700 In  
12/17/2021 PM 20 1 2 NNE 50 1000 In  
12/17/2021 PM 0 1 6 N 48 1000 In  
12/17/2021 PM 0 1 2 NW 63 1000 Out  
12/20/2021 AM 80 1 2 N 37 600 In  
12/20/2021 AM 80 1 1 N 40 500 In fog 
12/20/2021 AM 30 0 0 N 37 800 In  
12/20/2021 PM 50 1 2 WSW 59 1000 Out  
12/20/2021 PM 80 1 7 W 57 1000 In  
12/20/2021 PM 95 1 1 S 58 1500 Out  
12/21/2021 AM 100 1 1 N 48 600 In  
12/21/2021 AM 60 1 2 N 52 1000 In  
12/21/2021 AM 50 1 3 NNW 50 1000 In  
12/21/2021 PM 90 1 3 SW 63 1000 Out  
12/21/2021 PM 60 1 3 SSW 62 1200 Out  
12/21/2021 PM 30 2 7 WNW 61 1000 In  
12/22/2021 AM 70 1 1 NW 45 600 Slack  
12/22/2021 AM 30 0 1 N 47 1000 In  
12/22/2021 AM 20 1 5 NW 46 1000 In  
12/22/2021 PM 90 1 3 WSW 63 1000 Out  
12/22/2021 PM 100 1 5 NW 64 1000 Out  
12/22/2021 PM 100 1 2 S 61 1500 Out  
12/23/2021 AM 100 1 2 ENE 55 600 Slack  
12/23/2021 AM 100 1 5 ESE 55 1000 In  
12/23/2021 AM 100 1 5 E 57 1000 In  
12/23/2021 PM 100 1 1 ENE 57 1500 In Steady rain 
12/23/2021 PM 100 1 5 ESE 58 1000 Out Rain started 
12/23/2021 PM 100 1 7 ENE 55 1000 Out Raining 
12/27/2021 AM 30 2 4 NW 42 1000 Out  
12/27/2021 AM 20 1 3 ENE 43 1000 Out  

12/27/2021 AM 100 3 10 SW 53 1000 In 
incoming rain, winds 

increasing 
12/27/2021 PM 100 1 3 SSW 53 900 In Steady rain 
12/27/2021 PM 100 4 13 SW 54 500 Slack Rain and strong winds 
12/28/2021 AM 65 1 3 WSW 45 600 Out  
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12/28/2021 AM 50 3 7 NW 48 1000 Out 20 kt gusts 
12/28/2021 AM 70 3 7 WNW 47 1000 Out  
12/28/2021 PM 90 3 12 SSW 55 1000 In  
12/28/2021 PM 90 4 12 WSW 52 1000 In  
12/28/2021 PM 90 2 7 N 55 1000 Slack  
12/30/2021 AM 100 2 7 ENE 51 600 In Steady rain 
12/30/2021 AM 100 3 12 SE 51 1000 Out Light rain, gusty winds 
1/3/2022 6:22 0 1 1 N 35 700 In  
1/3/2022 6:41 0 1 3 NW 39 1000 In  
1/3/2022 6:50 5 1 2 NNW 41 1000 In  
1/3/2022 13:50 20 3 7 SW 61 1000 Out  
1/3/2022 16:04 10 2 12 WNW 60 1000 In  
1/3/2022 16:09 45 1 4 SW 61 1500 Out  
1/4/2022 6:22 35 1 1 NE 41 650 In  
1/4/2022 6:45 20 1 3 NE 44 1000 In  
1/4/2022 6:54 10 1 3 E 45 1000 In  
1/4/2022 13:50 0 1 5 SW 59 1000 Out  
1/4/2022 15:34 5 1 1 SW 61 1500 Out  
1/4/2022 16:26 0 2 7 SW 61 1000 Out  
1/5/2022 6:23 0 1 1 NNE 39 700 Slack  
1/5/2022 6:45 0 0 0  45 1000 In  
1/5/2022 7:30 0 1 3 N 45 1000 In  
1/5/2022 14:30 0 1 7 SW 61 1000 Out  
1/5/2022 16:19 20 1 3 S 63 1000 Out  
1/5/2022 16:22 50 1 3 SSW 60 1500 Out Hazy 
1/6/2022 6:21 100 1 2 ENE 48 5 Out Dense fog 
1/6/2022 7:29 100 1 3 NW 48 50 In Very foggy 
1/6/2022 7:30 100 1 1 NW 50 100 In dense fog  
1/6/2022 14:00 80 1 4 SW 60 200 Out passing fog 

1/6/2022 16:22 0 1 6 S 61 1000 Out Foggy most of the day; 
cleared up at end 

1/6/2022 16:24 5 1 2 S 61 1500 Out  
1/7/2022 6:21 100 1 2 E 48 400 Out Light fog 
1/7/2022 6:41 100 1 3 NE 50 500 In  
1/7/2022 7:15 1000 1 3 NE 51 800 In Light fog 
1/7/2022 14:00 100 1 6 SSW 54 1000 Out  
1/7/2022 16:07 100 1 3 S 54 1000 Out  
1/7/2022 16:25 100 1 1 S 55 1500 Out  
1/10/2022 6:25 85 1 2 NNW 49 700 Slack  
1/10/2022 6:46 70 1 5 NW 52 1000 Out  
1/10/2022 7:35 75 1 8 NW 50 1000 Out  
1/10/2022 14:05 50 1 7 NE 73 1000 In  
1/10/2022 16:36 85 1 3 ENE 72 1500 In  
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1/10/2022 16:43 70 1 6 NNE 72 1000 Out  
1/11/2022 6:24 15 1 2 NW 47 700 Slack  
1/11/2022 6:42 10 1 6 NW 48 1000 Out  
1/11/2022 8:10 0 1 11 N 52 1000 Out  
1/11/2022 14:10 10 1 7 NW 72 1000 In  
1/11/2022 16:26 0 1 9 NNE 79 1000 In  
1/11/2022 16:29 10 1 1 NW 78 1500 In  
1/12/2022 6:24 90 1 1 NNW 44 600 In  
1/12/2022 6:42 60 1 3 WNW 50 1000 Out  
1/12/2022 7:40 80 1 6 NW 46 1000 Out  
1/12/2022 13:40 60 1 4 NW 73 1000 In  
1/12/2022 16:46 95 1 2 W 68 1500 In  
1/12/2022 16:52 80 1 3 WNW 73 1000 In  
1/13/2022 6:24 95 1 1 NE 52 650 In  
1/13/2022 6:47 80 0 3 NE 54 1000 Out  
1/13/2022 7:15 80 1 4 ENE 54 1000 Out  
1/13/2022 14:30 90 1 5 SSW 65 1000 In  
1/13/2022 16:25 100 1 1 WNW 69 1500 In  
1/13/2022 16:43 100 1 3 NNW 68 1000 In  
1/14/2022 6:20 50 1 1 NW 50 700 In  
1/14/2022 16:00 40 1 5 S 70 1000 In  
1/14/2022 16:08 60 1 2 W 66 1500 Slack  
1/14/2022 16:10 40 1 5 S 63 1000 In  
1/17/2022 6:33 100 1 3 ESE 57 900 In  
1/17/2022 7:13 100 1 3 SW 59 500 In Light rain 
1/17/2022 8:15 100 1 5 SE 59 1000 Out  
1/17/2022 15:29 90 1 2 SE 62 1500 Out  
1/17/2022 16:10 100 1 3 S 61 1000 In Rained a bit today 
1/18/2022 6:28 75 1 3 E 57 900 In  
1/18/2022 6:39 100 1 2 E 58 1000 In  
1/18/2022 6:44 40 1 5 SE 57 1000 In  
1/18/2022 7:25 20 1 3 SE 58 1000 In  
1/18/2022 14:25 10 2 10 SW 63 1000 Out  
1/18/2022 16:12 30 3 9 WNW 62 1000 In  
1/18/2022 16:23 50 1 3 W 62 1500 Out  
1/19/2022 6:28 100 1 1 NE 53 600 In  
1/19/2022 6:42 100 0 3 E 53 1000 In  
1/19/2022 7:20 95 0 2 NE 55 1000 In  
1/19/2022 14:40 10 1 7 SW 63 1000 Out  
1/19/2022 16:08 0 3 10 WNW 63 1000 Out  
1/19/2022 16:14 5 1 3 W 64 1500 Out  
1/20/2022 6:24 0 1 1 W 44 700 Slack  
1/20/2022 7:00 0 1 6 WNW 46 1000 In  
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1/20/2022 7:40 0 1 3 N 51 1000 In  
1/20/2022 14:00 0 2 9 SW 72 1000 Out  
1/20/2022 16:07 0 2 6 SSW 73 1000 Out  
1/20/2022 16:24 0 1 2 W 71 1500 Out  
1/21/2022 6:23 40 1 1 NW 43 600 Slack  
1/21/2022 6:44 90 1 3 NW 48 1000 In  
1/21/2022 7:30 60 1 3 NE 45 1000 In  
1/21/2022 7:30 10 2 8 S  1000 Out  
1/21/2022 13:35 10 2 8 S 62 1000 Out  
1/21/2022 16:12 0 1 2 SW 63 1500 Out  
1/21/2022 16:15 0 1 3 WNW 65 1000 Out  
1/24/2022 6:24 0 1 1 NE 45 700 Out  
1/24/2022 6:43 0 0 3 W 46 1000 Out  
1/24/2022 7:30 0 1 3 ENE 49 1000 Out  
1/24/2022 14:40 0 2 8 S 64 1000 Out  
1/24/2022 15:57 10 2 6 S 63 1000 Out  
1/24/2022 16:08 0 1 2 SE 64 1500 Out  
1/25/2022 6:21 50 1 1 NE 46 700 Out  
1/25/2022 6:45 40 1 3 NE 48 1000 Out  
1/25/2022 7:15 50 1 3 N 46 1000 Out  
1/25/2022 14:40 0 1 5 SW 61 1000 In  
1/25/2022 16:24 10 1 2 S 61 1500 In  
1/25/2022 16:27 0 1 6 S 61 1000 Out  
1/26/2022 6:26 95 1 1 NE 50 70 Out Patchy fog 
1/26/2022 8:15 100 0 5 NW 48 30 Out Delays due to fog 
1/26/2022 8:20 100 0 1 NE 50 30 Out Delays due to fog 
1/26/2022 14:10 50 2 8 SW 62 1000 In  
1/26/2022 16:07 80 1 1 SW 62 1500 In  
1/26/2022 16:12 80 1 5 SSW 68 1000 In  
1/27/2022 6:26 0 1 1 N 44 800 Slack  
1/27/2022 6:46 0 1 6 WNW 48 1000 Out  
1/27/2022 8:30 0 1 7 N 48 1000 Out  
1/27/2022 14:45 0 1 8 SW 65 1000 In  
1/27/2022 16:22 15 1 1 WSW 64 1500 In  
1/27/2022 16:29 10 1 5 WNW 70 1000 In  
1/28/2022 6:27 50 1 2 NE 56 700 In  
1/28/2022 6:47 40 1 3 NNW 46 1000 Out  
1/28/2022 7:00 15 1 3 N 55 1000 Out  
1/28/2022 13:00 50 2 15 E 72 1000 In  
1/28/2022 14:58 40 1 1 SW 72 1500 Slack  
1/28/2022 14:58 40 1 10 E 73 1000 In  
1/31/2022 6:26 60 1 1 NE 47 700 In  
1/31/2022 6:46 50 0 3 NNW 46 1000 In  
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1/31/2022 8:12 60 1 4 N 51 1000 Slack  
1/31/2022 15:00 75 2 4 S 59 1000 In  
1/31/2022 16:12 90 1 6 S 58 1000 In  
1/31/2022 16:12 90 1 2 SSW 58 1500 Out  
2/1/2022 6:25 85 1 3 E 52 650 In  
2/1/2022 6:44 40 1 3 ENE 51 1000 In  
2/1/2022 7:50 90 1 3 NE 52 1000 In  
2/1/2022 15:10 10 1 7 SW 61 1000 Out  
2/1/2022 16:33 40 1 1 SSW 61 1500 Out  
2/1/2022 17:12 10 1 7 S 60 1000 In  
2/2/2022 6:24 0 1 1 NNE 45 700 In  
2/2/2022 6:54 0 1 3 NW 46 1000 In  
2/2/2022 7:45 0 1 5 NE 48 1000 In  
2/2/2022 13:30 0 4 11 ENE 66 1000 Out  
2/2/2022 16:36 0 2 4 ENE 65 1500 Out  
2/2/2022 16:36 0 2 7 ESE 64 1000 In  
2/3/2022 6:26 0 1 1 N 45 700 Slack  
2/3/2022 6:46 0 1 3 WNW 45 1000 In  
2/3/2022 8:25 0 1 2 NE 50 1000 In  
2/3/2022 12:55 0 3 10 SW 63 1000 Out  
2/3/2022 16:19 10 2 9 WNW 64 1000 Out  
2/3/2022 16:21 45 1 3 SW 63 1500 Out  
2/4/2022 6:27 0 1 1 NNE 45 700 Out  
2/4/2022 6:58 0 1 3 NW 43 1000 In  
2/4/2022 8:00 0 1 4 NE 48 1000 In  
2/4/2022 13:30 0 3 12 ENE 71 1000 Out strong winds 
2/4/2022 13:36 2 3 6 NE 70 1500 Out  
2/4/2022 13:39 0 4 10 NNW 68 1000 Out strong winds 
2/7/2022 6:23 0 1 2 N 51 700 Out  
2/7/2022 6:46 0 1 3 WNW 52 1000 Out  
2/7/2022 7:00 0 1 6 N 50 1000 Out  
2/7/2022 15:00 0 3 9 W 74 1000 Out  
2/7/2022 16:07 0 3 15 WNW 76 1000 Out  
2/7/2022 16:11 0 1 3 W 75 1500 Slack  
2/8/2022 6:23 0 1 2 NNE 75 700 Out  
2/8/2022 6:48 0 1 3 WNW 46 1000 Out  
2/8/2022 8:30 0 1 3 N 59 1000 Out  
2/8/2022 14:00 0 1 7 SW 73 1000 In  
2/8/2022 16:42 65 2 4 W 71 1500 In  
2/8/2022 16:46 20 2 12 WNW 73 1000 Out  
2/9/2022 6:27 0 1 2 N 52 700 Out  
2/9/2022 7:05 0 1 5 WNW 48 1000 Out  
2/9/2022 7:40 0 1 3 N 56 1000 Out  
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2/9/2022 13:40 0 2 8 WSW 80 1000 In  
2/9/2022 16:12 5 2 8 NW 84 1000 In  
2/9/2022 16:20 0 1 2 W 80 1500 In  
3/1/2022 6:02 0 1 1 N 48 900 In  
3/1/2022 6:18 0 1 1 NW 50 5000 In  
3/1/2022 7:40 0 1 3 NE 55 1000 In  
3/1/2022 15:59 2 2 11 W 76 5000 In  
3/1/2022 16:07 20 1 2 WSW 72 700 Slack  
3/2/2022 6:04 0 1 2 NE 49 900 In  
3/2/2022 6:32 0 1 2 NW 48 5000 In  
3/2/2022 7:50 0 1 3 NE 57 1000 In  
3/2/2022 15:33 60 1 4 ESE 69 800 Out  
3/2/2022 15:57 0 1 7 SW 69 5000 In  
3/3/2022 6:01 100 1 1 E 51 250 In fog 
3/3/2022 6:15 100 1 2 E 53 100 In heavy fog 
3/3/2022 16:02 80 2 11 E 61 5000 In  
3/3/2022 16:02 98 3 10 SE 60 1000 Out  
3/4/2022 6:00 95 1 1 SE 50 900 In  
3/4/2022 6:15 95 0 2 NW 52 5000 In  
3/4/2022 13:12 45 3 12 S 60 700 Out  
3/4/2022 13:27 20 2 14 SW 60 5000 Out  
3/7/2022 6:02 0 1 1 NE 42 900 Out  
3/7/2022 6:10 0 1 4 N 46 5000 In  
3/7/2022 8:52 0 1 1 NW 59 1000 In  
3/7/2022 15:54 0 2 6 W 67 600 Out  
3/7/2022 16:32 0 3 11 SW 67 5000 Out  
3/8/2022 5:59 0 1 1 NNE 47 900 Out  
3/8/2022 6:09 0 1 2 N 44 5000 Out  
3/8/2022 9:30 0 1 3 SW 65 1000 In  
3/8/2022 16:10 0 4 13 WSW 66 700 Out  
3/8/2022 16:28 0 3 12 SW 66 5000 Out  
3/9/2022 6:05 25 1 3 ESE 48 900 Out  
3/9/2022 6:28 10 1 3 N 48 5000 Out  
3/9/2022 8:01 0 1 6 SE 55 1000 Out  
3/9/2022 14:48 0 2 6 SE 63 700 In  
3/9/2022 15:13 0 2 10 SW 62 5000 In  
3/10/2022 6:05 100 1 1 ENE 56 900 Out  
3/10/2022 6:42 30 1 2 N 56 5000 Out  
3/10/2022 9:35 10 1 1 S 63 1000 Out  
3/10/2022 15:46 0 3 11 SSW 63 650 In Turb 25m 
3/10/2022 15:59 0 4 10 SW 62 5000 In  
3/11/2022 6:10 0 1 1 NE 50 900 Out  
3/11/2022 6:18 0 2 5 NE 53 5000 Out  
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3/11/2022 9:00 0 1 5 NE 66 1000 Out  
3/11/2022 15:32 0 3 7 W 70 5000 In  
3/11/2022 15:55 0 3 12 WSW 71 600 In  
3/14/2022 5:09 100 1 1 N 52 50 In  
3/14/2022 6:08 100 1 4 E 54 5000 In  
3/14/2022 6:54 100 1 6 ENE 55 1000 Out  
3/14/2022 14:00 20 2 10 WSW 65 700 Slack  
3/14/2022 14:13 0 2 10 S 64 5000 In  
6/20/2022 5:32 0 1 2 NW 61 1000 Out  
6/20/2022 13:15 0 3 10 WSW 79 1000 In Turb 40m 
6/21/2022 7:25 80 2 7 S 68 1000 Out  
6/21/2022 13:00 0 1 4 SE 73 1000 In Turb 40m 
6/22/2022 5:24 60 1 2 N 64 1000 Slack  
6/22/2022 13:20 35 3 8 W 74 1000 In Turb 40m 
6/23/2022 5:34 25 1 2 N 65 1000 In  
6/23/2022 12:06 10 3 8 SW 65 1000 Slack Turb 60m 
6/24/2022 5:24 15 1 1 N 62 1000 In  
6/24/2022 12:11 0 3 10 SW 72 1000 In Turb 25m 
6/28/2022 5:32 0 1 2 N 64 1000 In  
6/28/2022 10:55 100 2 5 SW 62 150 Out Foggy, turb 45m 

6/28/2022 13:04 10 2 5 SW 71 1000 Out Fog cleared out. Turb 
70m 

6/29/2022 5:43 100 1 4 E 65 1000 In  
6/29/2022 12:24 0 1 3 SW 72 1000 Out Turb 20m 
6/30/2022 5:27 100 1 2 SE 66 1000 In  
6/30/2022 11:37 5 2 5 SW 73 1000 Slack Turb 20m 
7/1/2022 6:01 100 1 2 E 665 1000 In  
7/1/2022 12:21 0 1 5 SW 71 1000 Out Turb 20m 
7/6/2022 5:54 100 1 1 SE 65 1000 Out  
7/6/2022 12:55 40 2 6 SW 71 1000 In  
7/7/2022 5:33 45 1 1 NW 63 1000 Out  
7/7/2022 12:58 0 2 6 S 72 1000 In  
7/8/2022 5:38 100 1 1 E 65 1000 Slack  
7/8/2022 12:53 20 2 6 SW 65 1000 In Turb 20m 
7/11/2022 6:24 100 1 1 SE 63 1000 In  
7/11/2022 14:02 25 2 6 SW 69 1000 In Turb 10m 
7/12/2022 5:30 100 1 1 SE 63 1000 In  
7/12/2022 13:06 15 2 5 SW 69 1000 Out Turb 50m 
7/13/2022 5:33 100 1 3 W 63 1000 In  
7/13/2022 12:59 15 3 7 SW 70 1000 Out Turb 20m 
7/14/2022 10:50 70 2 3 W 71 1000 In  

7/14/2022 12:30 55 2 2 S 70 1000 Out Loader issues. Turb 
10m 
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8/9/2022 5:05 60 1 1 SE 68 1000 In  
8/9/2022 5:20 30 1 1 SE 69 1000 In  
8/9/2022 5:32 30 1 0.5 SW 67 1000 In  
8/9/2022 12:12 10 2 7 WSW 78 1000 Out  
8/9/2022 12:16 0 1 1.5 SW 86 1000 Out  
8/9/2022 12:20 0 2 9 SW 78 1000 Out  
8/11/2022 5:13 5 1 1 N 67 5000 In  
8/11/2022 5:14 40 1 1 W 67 1000 In  
8/11/2022 14:44 0 4 10 SW 81 5000 In  
8/11/2022 14:48 5 3 10 W 81 1000 In  
8/11/2022 14:50 0 4 6 SW 88 1000 In  
8/12/2022 5:19 25 1 2 W 66 1000 In  
8/12/2022 5:31 0 0 0.5 SW 68 1000 In  
8/12/2022 6:45 15 1 1 S 68 1000 In  
8/12/2022 11:56 35 2 7 SW 76 1000 Out  
8/12/2022 13:05 5 3 10 SW 75 1000 Out  
8/12/2022 13:28 0 4 7 SE 88 1000 In  
8/15/2022 5:52 10 1 1 SE 66 1000 Out  
8/15/2022 14:04 10 3 7 SW 75 1000 Out Turb 20m 
8/16/2022 5:21 0 1 1 ESE 66 1000 Out  
8/16/2022 5:21 0 1 1 ESE 65 1000 Out  
8/16/2022 5:28 0 1 2 N 68 5000 Out  
8/16/2022 11:16 75 2 7 SW 74 1000 In turb 30m 
8/16/2022 11:21 50 2 8 S 82 5000 In  
8/16/2022 11:34 80 2 7 SW 74 1000 In  
8/17/2022 6:30 90 1 2 S 67 1000 Out Fog passing overhead 
8/17/2022 13:17 5 3 10 SW 75 1000 In Turb 25m 
8/18/2022 5:30 5 1 1 W 66 1000 Out  
8/22/2022 5:30 100 1 2 W 69 1000 In  
8/22/2022 12:18 0 3 7 SW 74 1000 Out Turb 70m 
8/23/2022 5:40 100 1 1 SE 67 1000 In  
8/23/2022 5:40 100 1 1 SE 67 1000 In  
8/23/2022 12:14 10 3 6 SW 74 1000 Out Turb 30m 
8/24/2022 5:40 100 1 1 ESE 69 1000 In  
8/24/2022 12:18 90 2 4 S 77 1000 Out Turb 30m 
8/25/2022 5:40 45 1 1 SE 67 1000 In  
8/25/2022 13:37 20 2 6 SSW 76 1000 Out Turb 50m 
8/26/2022 5:40 100 1 2 SW 68 1000 In  
8/26/2022 12:57 5 3 7 SW 77 1000 Out Turb 25m 
8/29/2022 5:45 100 1 1 S 66 1000 In  
8/29/2022 12:50 0 3 9 WSW 75 1000 Out Turb 25m 
8/30/2022 5:40 0 1 1 N 65 1000 Slack  
8/30/2022 13:32 0 4 12 W 84 900 Out Turb 35m 



Ammunition Pier and Turning Basin at Naval Weapons Station Seal Beach 
Final Comprehensive Marine Species Monitoring Report for Pile Driving in 2021-2024 September 2025 

A-11 

Date Time Cloud 
Cover 

Beaufort 
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Speed 

(kt) 

Wind 
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(m) 

Tidal 
State Weather Notes 

8/31/2022 5:44 0 1 1 W 68 1000 Out  
8/31/2022 14:14 0 2 5 WNW 85 1000 Out Turb 25m 
9/1/2022 5:40 30 2 5 SE 69 1000 Out  
9/1/2022 16:09 30 1 4 S 79 1000 Out Turb 10m 
9/2/2022 5:49 5 1 2 E 70 1000 Out  
9/2/2022 12:08 10 1 5 SW 83 1000 In Turb 5m 
9/6/2022 5:17 5 1 1 SE 72 900 In Heavy haze, muggy 
9/6/2022 5:26 0 1 3 SE 73 1000 In  
9/6/2022 5:30 0 0 0  71 800 In  
9/6/2022 8:39 0 1 1 SW 78 1000 Out  
9/6/2022 12:16 0 1 3 SSW 82 1000 Out  turb 50m 
9/7/2022 5:16 0 1 2 ENE 72 900 In  
9/7/2022 5:23 0 1 1 NE 73 1000 In  
9/7/2022 5:31 0 0 1 N 72 3000 In  
9/7/2022 12:01 50 2 9 S 81 1000 In  
9/7/2022 13:13 50 2 5 SW 89 1000 Out  
9/7/2022 13:13 0 2 10 S 85 5000 In  
9/8/2022 5:23 75 1 1 SE 73 1000 In  
9/8/2022 5:30 50 0 2 S 71 1000 In  
9/8/2022 5:39 50 0 2 S 73 5000 In  
9/8/2022 12:00 90 2 5 SW 87 1000 In  
9/8/2022 13:00 95 2 6 SW 96 1000 Out  
9/8/2022 15:12 100 3 10 W 78 5000 In  
9/9/2022 5:20 50 1 2 SE 77 5000 In  
9/9/2022 5:22 85 1 1 SW 76 900 In  
9/9/2022 5:30 40 1 2 NE 77 1000 In  
9/9/2022 12:00 100 3 15 SE 96 1000 Out  
9/9/2022 13:00 100 3 10 W 91 1000 Out Steady Rain and gusty 
9/9/2022 13:20 100 2 10 E 88 5000 Out  
9/12/2022 5:15 40 1 1 SW 73 1500 In  
9/12/2022 5:17 80 1 1 SE 73 800 Slack  
9/12/2022 5:31 40 1 2 S 75 5000 In  
9/12/2022 12:02 10 2 10 SW 81 1000 Out  
9/12/2022 13:13 20 3 10 SW 82 1000 Out  
9/12/2022 15:16 10 3 10 W 86 5000 Out  
9/13/2022 8:55 20 2 5 S 77 1000 In  
9/13/2022 9:01 5 2 2 SE 78 5000 In  
9/13/2022 9:37 45 2 4 S 78 1000 In  
9/13/2022 12:30 0 3 11 SW 78 1000 Out  
9/13/2022 14:34 10 4 10 SSW 78 1000 Out  
9/13/2022 15:18 0 3 6 S 80 5000 Out  
9/14/2022 5:20 70 1 4 SE 69 1000 In  
9/14/2022 5:21 90 1 2 E 68 800 Out  
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9/14/2022 5:55 40 1 3 E 69 5000 In  
9/14/2022 11:50 0 3 9 SW 76 1000 Out  
9/14/2022 13:19 0 4 10 SW 77 900 Out  
9/14/2022 13:51 0 3 8 S 77 5000 Out  
9/15/2022 10:04 25 1 5 S 75 1000 In  
9/15/2022 13:05 10 2 6 S 77 1000 Slack  
3/16/2023 5:27 80 1 4 SE 52 100 Out  
3/16/2023 5:33 100 1 3 NW 53 100 Out  
3/16/2023 12:08 80 2 6 N 57 1000 Out  
3/16/2023 12:12 45 2 6 NW 59 1000 In  
3/23/2023 6:08 95 1 2 NE 51 1000 Slack Light rain 
3/23/2023 13:02 70 4 13 NE 58 900 Out  
3/24/2023 5:59 30 1 2 S 51 1000 Out  
3/24/2023 13:01 0 4 13 NE 62 800 Out  
3/30/2023 5:49 85 2 4 S 48 1000 Slack 3/30/2023 
3/30/2023 13:31 45 2 3 NW 58 1000 Slack 3/30/2023 
4/3/2023 -- -- -- -- -- -- -- --  
4/4/2023 5:21 5 2 8 W 51 900 In  
4/4/2023 13:00 0 5 15 E 62 900 Out  
4/7/2023 5:13 60 1 1 SE 51 700 Slack  
4/10/2023 5:40 100 1 1 N 53 900 Out Heavy mist 
4/11/2023 5:31 100 1 2 N 54 900 Out Heavy mist 
4/11/2023 11:41 100 1 3 E 57 1000 In  
4/12/2023 6:43 100 2 6 NW 55 1000 Out  
4/12/2023 13:01 100 2 8 NW 59 1000 In  
5/23/2023 5:30 100 1 1 N 61 1000 Out  
5/23/2023 6:13 100 2 2 NW 60 1000 Out  
5/23/2023 8:23 100 2 5 NE 61 1000 In  
5/23/2023 8:34 100 1 5 N 62 1000 In  
5/23/2023 9:35 100 1 6 S 62 1000 In  
5/23/2023 9:37 100 1 7 S 62 1000 Out  
5/23/2023 13:00 100 2 6 NE 63 1000 In  
5/24/2023 6:40 100 1 4 S 59 5000 Out  
5/24/2023 16:15 100 1 2 N 62 1000 In  
5/24/2023 5:30 100 1 5 N 57 1000 Out  
5/24/2023 6:59 100 1 2 NE 57 1000 Out  
5/26/2023 4:15 100 4 5 SSW 66 1000 In  
5/26/2023 5:31 100 1 3 SW 60 1000 Out  
5/26/2023 8:49 100 1 1 E 60 1000 Out  
5/26/2023 9:44 100 1 1 N 60 1000 Out  
5/26/2023 9:52 100 1 1 N 60 1000 Out  
5/26/2023 9:53 100 2 5 NE 66 1000 Out  
5/26/2023 13:45 100 3 10 E 65 1000 In  
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5/30/2023 5:23 100 1 4 S 60 1000 In drizzling  
5/30/2023 5:27 100 1 3 E 61 1000 In Light steady drizzle  
5/30/2023 6:03 100 1 4 S 60 1000 In  
5/30/2023 9:55 100 1 4 E 60 1000 In  
5/30/2023 10:00 100 1 10 SW 66 1000 In  
5/30/2023 13:01 100 3 10 NE 64 1000 Out  
5/30/2023 15:21 90 2 9 NE 66 1000 In  
5/31/2023 5:27 100 1 2 E 61 1000 In  
5/31/2023 10:02 100 1 3 S 62 5000 In  
5/31/2023 10:08 100 1 2 S 61 5000 In  
5/31/2023 15:11 100 1 2 N 61 1000 Out  
6/1/2023 5:27 100 1 2 NW 61 1000 In  
6/1/2023 6:57 100 1 2 S 61 5000 In  
6/1/2023 9:51 100 1 2 SW 60 1000 In  
6/1/2023 9:53 100 2 4 SW 64 1000 Out  
6/1/2023 9:57 100 2 4 SW 64 1000 Out  
6/1/2023 9:59 100 1 2 SW 60 1000 In  
6/1/2023 10:10 100 1 3 S 65 5000 Out  
6/1/2023 13:00 95 2 5 NE 64 1000 Out  
6/2/2023 6:02 100 1 1 W 61 1000 In  
6/2/2023 7:18 100 0 1 NE 63 5000 In  
6/2/2023 9:46 100 1 3 W 61 1000 In  
6/2/2023 10:00 100 1 2 W 61 1000 In  
6/2/2023 13:05 25 4 12 NE 67 1000 Out  
6/2/2023 15:31 5 4 14 SW 64 1000 In  
6/2/2023 15:57 0 2 9 S 67 5000   
6/7/2023 5:21 100 1 1 SW 60 1000 Out  
6/7/2023 5:44 100 1 2 E 59 700 Out  
6/7/2023 5:59 100 3 4 SW 61 900 Out light rain 
6/7/2023 14:01 25 2 5 N 61 1000 Slack  
6/7/2023 15:03 40 3 4 S 74 1000 In  
6/7/2023 15:10 45 3 7 NE 70 700 Out  
6/8/2023 5:27 40 1 1 S 59 1000 Out  
6/8/2023 5:32 25 0 1 SW 58 5000 In  
6/8/2023 5:49 15 1 3 NE 58 5000 Out  
6/8/2023 12:55 80 4 11 NE 67 1000 In  
6/8/2023 15:20 5 2 12 E 69 5000 Out  
6/8/2023 15:34 5 2 13 S 68 1000 Out  
6/9/2023 5:22 100 1 1 W 61 1000 Out  
6/9/2023 5:35 100 1 2 NE 62 1000 Out  
6/9/2023 5:50 100 1 1 NE 63 1000 Slack  
6/9/2023 14:51 100 4 12 NE 66 1000 In  
6/9/2023 14:53 100 2 9 SW 69 1000 In  
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6/9/2023 15:14 100 3 8 SW 60 1000 In  
6/12/2023 5:19 100 1 1 NW 61 1000 In  
6/12/2023 6:12 100 1 2 NE 62 1000 Out  
6/12/2023 7:14 100 2 3 W 78 1000 In  
6/12/2023 14:19 50 3 9 W 68 1000 In  
6/12/2023 15:22 9 1 9 NE 69 1000 In  
6/12/2023 15:28 20 4 7 S 80 1000 In  
6/13/2023 5:20 100 1 2 SW 64 1000 In  
6/13/2023 5:21 100 1 2 NW 61 1000 In  
6/13/2023 6:17 100  2 SE 62 1000 In  
6/13/2023 13:23 40 3 8 W 67 1000 In  
6/13/2023 14:22 20 4 12 SW 65 1000 In  
6/13/2023 14:26 5 2 11 NE 70 1000 In  
6/14/2023 5:13 100 1 2 SE 61 1000 In  
6/14/2023 5:22 100 1 2 S 61 1000 In  
6/14/2023 5:44 100 0 0 ND 63 1000 In  
6/14/2023 13:53 100 2 6 W 65 1000 In  
6/14/2023 14:58 100 3 10 S 63 1000 In  
6/14/2023 15:27 100 2 6 W 67 1000 In  
6/15/2023 5:18 100 2 3 S 60 1000 In  
6/15/2023 5:25 100 2 3 S 60 1000 In  
6/15/2023 13:10 100 2 5 W 66 1000 Out  
6/15/2023 13:13 90 2 5 SW 68 1000 Out  
6/16/2023 5:23 100 2 4 W 63 1000 In  
6/16/2023 5:25 100 2 4 W 63 1000 In  
6/16/2023 8:19 100 1 1 SW 63 1000 Slack  
6/16/2023 13:03 5 2 6 SW 69 1000 Out  
6/16/2023 13:19 10 3 13 W 70 1000 Out  
6/16/2023 13:21 0 2 4 SW 75 1000 Out  
6/16/2023 14:37 35 4 10 W 69 1000 Slack  
6/19/2023 5:24 100 1 2 NW 62 1000 Slack  
6/19/2023 6:06 100 1 3 NW 62 5000 In  
6/19/2023 6:15 100 1 1 SE 61 1000 In  
6/19/2023 14:01 5 3 5 S 66 1000 In  
6/19/2023 14:06 5 2 7.8 NE 71 5000 Out  
6/19/2023 15:20 20 2 5 NE 68 1000 Out  
6/20/2023 5:24 95 0 1 W 62 1000 Out  
6/20/2023 6:06 90 0 2 N 64 5000 In  
6/20/2023 6:15 80 0 0 ND 64 1000 Out  
6/20/2023 14:20 0 4 9 SW 74 1000 Out  
6/20/2023 15:14 0 4 12 NE 68 1000 Out  
6/20/2023 15:20 5 1 12 SW 75 1000 Out  
6/21/2023 5:20 0 1 12 W 56 1000 Out  
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6/21/2023 5:49 10 0 5 SE 55 1000 Out  
6/21/2023 5:50 35 1 2.8 NW 58 5000 In  
6/21/2023 13:53 5 1 12 SW 75 1000 Out  
6/21/2023 14:13 0 3 9 NE 64 1000 Out  
6/21/2023 14:19 0 3 9 NE 74 5000 Out  
6/22/2023 5:35 90 2 5 NE 57 1000 Out  
6/22/2023 6:06 95 1 5 SW 59 1000 Out  
6/22/2023 8:58 95 1 4 W 64 2000 In  
6/22/2023 14:03 5 4 11 E 67 1000 In  
6/22/2023 15:12 0 1 13 WSW 69 1000 Out  
6/22/2023 15:26 0 3 8 SW 67 2000 Out  
6/23/2023 5:22 85 1 2 NW 59 1000 Out  
6/23/2023 5:58 45 1 2 W 59 1000 Out  
6/23/2023 6:01 30 1 2 S 58 1000 Out  
6/23/2023 13:02 0 3 9 NE 70 1000 In  
6/23/2023 13:17 0 3 10 ENE 70 1000 In  
6/23/2023 13:21 0 2 12 S 70 5000 In  
6/26/2023 5:20 100 1 2 NW 58 1000 Out  
6/26/2023 5:29 90 1 3 W 59 5000 Out  
6/26/2023 6:03 100 1 1 N 60 1000 Out  
6/26/2023 12:33 0 2 9 NE 69 1000 In  
6/26/2023 13:42 0 4 9 NE 68 1000 In  
6/27/2023 5:23 90 1 2 NE 60 1000 Out  
6/27/2023 5:53 70 1 1 N 60 1000 Out  
6/27/2023 6:22 95 1 3 NE 61 2000 Out  
6/27/2023 14:26 0 1 3 SSW 68 1500 In  
6/27/2023 15:27 0 2 6 W 73 2000 In  
6/27/2023 15:44 0 3 8 S 68 1000 In  
6/28/2023 5:22 100 1 1 W 61 1000 In  
6/28/2023 5:32 100 1 2 SE 61 1000 Out  
6/28/2023 6:16 100 1 1 N 61 1000 In  
6/28/2023 13:15 0 2 5 S 72 1000 In  
6/28/2023 13:20 5 2 2 S 71 1000 Slack  
6/28/2023 15:48 0 2 6 NE 66 1000 In  
6/29/2023 5:21 100 1 2 NE 61 1000 In  
6/29/2023 5:23 100 1 3 S 66 1000 In  
6/29/2023 7:14 100 2 2 W 61 1000 Slack  
6/29/2023 14:27 0 3 7 SW 71 1000 In  
6/29/2023 14:51 0 3 4 NNW 76 1000 In  
6/29/2023 14:55 0 3 4  69 1000 In  
7/5/2023 5:27 100 1 1 N 61 1000 Out  
7/5/2023 7:07 100 1 1 NE 62 1000 In  
7/5/2023 7:33 80 2  E 63 1000 Out  
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7/5/2023 13:11 0 4 5 N 74 1000 In  
7/5/2023 14:52 0 5 12 W 66 1000 Out  
7/5/2023 15:22 100 2 9 NE 72 1000 Out  
7/6/2023 5:18 100 1 2 W 61 1000 Out  
7/6/2023 6:07 100 1 1.7 SE 60 1000 Out  
7/6/2023 13:13 0 2 2 NE 71 1000 In  
7/7/2023 5:20 100 1 1 W 62 1000 Out  
7/7/2023 6:21 100 2 2 NW 62 1000 In  
7/7/2023 6:57 100 1 1 W 63 1000 In  
7/7/2023 12:10 0 2 8 NNE 69 1000 In  
7/7/2023 12:50 0 2 3 W 70 1000 In  
7/10/2023 5:21 100 1 1 S 61 1000 Out  
7/10/2023 5:57 90 1 2 NW 62 1000 Out  
7/10/2023 5:59 100 1 2 NW 62 1000 Out  
7/10/2023 14:13 0 3 8 W 70 1000 In  
7/10/2023 15:24 0 3 9 ENE 73 1000 In  
7/11/2023 5:24 100 1 3 W 64 1000 Slack  
7/11/2023 6:06 100 1 0  63 1000 Out  
7/11/2023 8:07 100 1 1 N 66 1000 In  
7/11/2023 13:33 0 4 10 W 72 1000 In  
7/11/2023 13:38 0 2 8 NE 75 1000 In  
4/10/2024 7:30 0 1 2 W 54 1500 In  
4/10/2024 7:33 0 0 0 ND 54 1200 In  
4/10/2024 8:10 5 1 1 N 67 1000 Slack  
4/10/2024 16:02 0 2 5 E 68 1500 Out  
4/10/2024 16:40 0 3 8 N 75 1000 Out  
4/15/2024 6:23 60 1 1 W 52 1500 Out  
4/15/2024 6:35 5 0 0 ND 52 1200 Out  
4/15/2024 9:18 5 1 1 N 60 1000 Out  
4/15/2024 13:53 10 1 4 NE 63 1500 In  
4/15/2024 14:19 0 3 4 N 74 1000 In  
4/16/2024 6:22 0 1 1 W 54 1500 Out Hazy 
4/16/2024 6:33 0 0 0 ND 54 1200 Out  
4/16/2024 8:35 5 1 2 N 59 1000 Out  
4/16/2024 14:28 0 2 6 E 70 1500 In  
4/17/2024 6:20 5 0 0 ND 54 1500 In  
4/17/2024 6:42 0 0 0 ND 54 1200 Out  
4/17/2024 11:11 40 2 2 N 72 1000 Out  
4/17/2024 14:16 50 2 5 NE 64 1500 Slack  
4/18/2024 6:19 100 1 1 NW 57 1500 In  
4/18/2024 6:55 100 0 0 N 57 1000 Out  
4/18/2024 14:56 0 2 5 NE 64 1500 In  
4/19/2024 17:05 0 2 10 SW 64 1000 In  
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4/19/2024 17:08 0 3 4 N 73 1000 In  
6/10/2024 6:30 100 1 1.7 NW 61 1500 Out  
6/10/2024 6:32 100 1 4 WNW 64 1500 Out  
6/10/2024 16:39 5 4 7 N 75 1000 Out  
6/10/2024 16:41 5 3 10 SW 69 1500 Out  
6/10/2024 16:45 40 3 9.5 NE 70 1500 Out  
7/1/2024 6:46 98 1 3.4 NE 64 1500 In  
7/1/2024 7:52 90 2  N 65 1000 Out  
7/1/2024 15:39  2 10.3 S 75 1000 In  
7/1/2024 15:47 0 3 7.8 NNE 77 1500 Out  
7/2/2024 6:34 100 1 4.7 SW 66 1000 In  
7/2/2024 6:40 100 1 3 NW 63 1500 In  
7/2/2024 12:35 0 2 8.4 SW 75 1000 Out  
7/2/2024 12:35 0 1 8 N 72 1500 Out  
7/2/2024 12:41 5 2 3 N 76 1000 Out  
7/3/2024 6:27 100 0 1 W 64 1500 Out  
7/3/2024 6:31 100 1 1.7 ESE 63 1000 In  
7/3/2024 6:39 100 0 0 ND 65 900 In  
7/3/2024 12:49 0 1 11 N 73 1500 Slack  
7/3/2024 14:50 0 4 9.5 NE 76 1500 In  
7/3/2024 14:57 0 3 4 N 85 1000 In  
7/8/2024 6:28 100 0 1 N 66 1000 Out  
7/8/2024 6:41 100 0 1 N 67 1000 In  
7/8/2024 7:51 100 1 1 NNW 67 1000 In  
7/8/2024 15:14 5 2 6 SSW 75 1500 Out  
7/8/2024 15:14 0 2 8 SSW 77 1000 Out  
7/8/2024 15:21 5 1 2 N 75 1000 Slack  
7/9/2024 6:35 100 0 2 NW 66 1000 Slack  
7/9/2024 6:35 100 0 3.4 SSW 66 1000 Out  
7/9/2024 7:20 100 0 0 ND 62 1000 Out  
7/9/2024 14:06 0 2 9.5 WSW 80 1000 Out  
7/9/2024 14:24 0 1 8 N 74 1000 Slack  
7/10/2024 7:06 100 0 1 W 66 1000 Slack  
7/10/2024 7:10 100 0 0 N 67 1000 In  
7/10/2024 7:41 100 1 1 N 68 1000 In  
7/10/2024 11:47 100 1 8.1 SSW 75 1000 In  
7/10/2024 11:47 100 1 7 N 77 1000 In  
7/11/2024 6:56 100 3 6.5 S 69 1000 Out  
7/11/2024 7:06 100 1 5.8 SSW 66 1000 Out  
7/11/2024 7:35 100 1 1 N 68 1000 In  
7/11/2024 10:48 100 0 0 N 69 1000 In  
7/11/2024 10:48 100 1 1.4 N 74 1000 In  

Note: In = Incoming tide; Out = Outgoing tide 
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Table B-1: Marine Species Sightings During Pile Driving, 2021-2024. 

Date Time Species Number Direction 
of Travel 

Primary 
Behavior Age Class Pier Zone Construction 

Activity 
Animal Position Distance 

to Pile 
(m) 

Bearing 
to Pile 

Direction 
to Pile 

Lat Long 

9/10/2021 6:54 GST 1 NW Breathing  - Pre-Con -118.0975 33.7348 343 293 WNW 

9/10/2021 13:09 CSL 1 NE Swimming Adult 5 Jetting -118.0957 33.7291 658 208 SSW 

9/10/2021 17:21 CSL 1 NE Swimming Juvenile - Post-Con -118.094 33.7342 113 278 W 

9/14/2021 7:31 CSL 1 ND Milling Adult - Pre-Con -118.09 33.733 483 81 E 

9/14/2021 8:22 GST 1 SW Breathing  4 Delay -118.0978 33.7347 368 312 NW 

9/14/2021 12:42 CSL 1 W Resting Adult 3 Non PD -118.0979 33.7336 298 296 WNW 

9/14/2021 16:19 BTD 4 E Milling Mix 1 Impact PD -118.1 33.7282 791 229 WSW 

9/15/2021 13:51 CSL 1 E Swimming Adult 3 Jetting -118.0957 33.7327 186 240 WSW 

9/16/2021 6:57 CSL 1 SE Swimming Adult 4 Pre-Con -118.0945 33.7362 256 337 NNW 

9/16/2021 9:02 BTD 4 SW Swimming Mix 5 Jetting -118.0986 33.7287 820 224 WSW 

9/20/2021 6:45 GST 1 ND Breathing  - Pre-Con -118.0985 33.7356 NA 301 WNW 

9/20/2021 7:25 CSL 1 NE Swimming Adult 2 Non PD -118.0965 33.7335 180 280 W 

9/20/2021 7:52 CSL 1 SW Swimming Adult 2 Non PD -118.0989 33.7311 465 245 WSW 

9/20/2021 15:22 CSL 1 NW Swimming Adult 1 Non PD -118.0936 33.7334 208 63 ENE 

12/3/2021 6:30 BTD 2 NW Swimming Mixed - Pre-Con -118.0949 33.737 393 329 NNW 

12/3/2021 6:40 BTD 1 SW Swimming Mixed - Pre-Con -118.0994 33.7341 593 273 W 

12/6/2021 6:50 CSL 1 E Foraging Adult - Pre-Con -118.0901 33.7346 262 78 ENE 

12/6/2021 7:44 CSL 1 NW Milling Juvenile 5 Non PD -118.0932 33.735 117 339 NNW 

12/7/2021 11:48 CSL 1 ND Resting Adult 5 Impact PD -118.0985 33.7308 635 241 WSW 

12/7/2021 16:08 CSL 1 NW Foraging Juvenile 5 Impact PD -118.0882 33.7334 438 95 E 

12/8/2021 6:31 CSL 1 ND Milling  - Pre-Con -118.0951 33.7355 262 303 WNW 

12/8/2021 7:23 CSL 1 NE Swimming Juvenile 5 Non PD -118.0937 33.7346 107 304 WNW 

12/8/2021 7:38 CSL 1 ND Diving Adult 5 Impact PD -118.1001 33.7342 678 271 W 

12/8/2021 7:47 CSL 1 ND Milling Adult 5 Impact PD -118.0919 33.7355 184 33 NNE 

12/8/2021 8:15 CSL 1 S Swimming Adult 5 Non PD -118.0939 33.7346 123 296 WNW 
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12/8/2021 9:18 CSL 1 W Diving Adult 5 Non PD -118.1003 33.7282 956 232 SW 

12/8/2021 11:09 CSL 1 SW Swimming Adult 5 Non PD -118.0935 33.7348 106 318 NW 

12/8/2021 12:55 CSL 1 ND Diving Adult 5 Non PD -118.092 33.735 123 41 NE 

12/8/2021 13:26 CSL 1 ND Diving Adult 5 Impact PD -118.0966 33.7352 377 287 WNW 

12/8/2021 14:21 CSL 1 SW Swimming Juvenile 5 Jetting -118.0955 33.7367 387 315 NW 

12/8/2021 16:23 CSL 1 S Diving Adult 5 Non PD -118.0898 33.7346 298 75 ENE 

12/8/2021 16:37 CSL 1 ND Milling Adult 5 Impact PD -118.0902 33.7348 272 70 ENE 

12/9/2021 6:32 CSL 1 ND Breathing  - Pre-Con -118.0945 33.7323 218 229 SW 

12/9/2021 7:35 CSL 2 ND Milling Adult 5 Non PD -118.0909 33.7349 231 60 ENE 

12/9/2021 9:20 CSL 1 SE Swimming Adult 5 Jetting -118.0914 33.734 144 82 E 

12/9/2021 9:57 CSL 1 N Milling Adult 5 Non PD -118.0965 33.7338 325 269 W 

12/9/2021 10:22 CSL 2 SW Milling Adult 5 Non PD -118.0928 33.7359 226 5 N 

12/9/2021 11:22 CSL 1 N Swimming Adult 5 Impact PD -118.0924 33.7353 176 22 NNE 

12/9/2021 12:56 CSL 1 S Swimming Juvenile 5 Jetting -118.0965 33.7373 507 315 NW 

12/10/2021 6:30 BTD 4 ND Milling Mixed - Pre-Con -118.0979 33.7355 498 289 WNW 

12/10/2021 6:31 CSL 1 W Swimming Adult - Pre-Con -118.0903 33.7347 262 71 ENE 

12/10/2021 6:32 CSL 1 NW Diving Adult - Pre-Con -118.0979 33.7354 489 287 WNW 

12/10/2021 6:34 BTD 1 SW Foraging Mixed - Pre-Con -118.0979 33.7358 514 292 WNW 

12/10/2021 6:44 CSL 2 ND Milling Juvenile - Pre-Con -118.0968 33.7373 527 312 NW 

12/10/2021 7:31 BTD 1 NE Swimming Mixed 5 Non PD -118.0982 33.732 522 251 WSW 

12/10/2021 10:24 CSL 1 NE Milling Adult 5 Soft Start -118.0966 33.7345 345 280 W 

12/10/2021 13:07 CSL 1 S Diving Adult 5 Jetting -118.098 33.7315 534 245 WSW 

12/10/2021 14:28 CSL 1 N Swimming Adult 5 Soft Start -118.0959 33.7373 480 319 NW 

12/10/2021 15:48 CSL 1 E Milling Adult 4 Non PD -118.0899 33.7334 283 98 E 

12/10/2021 16:30 CSL 1 ND Milling Adult - Post-Con -118.0893 33.7345 343 79 ENE 

12/13/2021 8:50 PHS 1 ND Resting Adult 5 Non PD -118.098 33.7345 470 277 W 

12/13/2021 14:32 CSL 1 N Swimming Adult - Pre-Con -118.0948 33.737 384 330 NNW 
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12/15/2021 6:34 CSL 1 ND Diving Adult - Pre-Con -118.098 33.734 476 272 W 

12/15/2021 6:42 CSL 1 E Swimming Adult - Pre-Con -118.0968 33.7339 362 272 W 

12/16/2021 10:33 GST 1 W Resting Adult 4 Non PD -118.0943 33.7329 163 234 SW 

12/16/2021 11:35 CSL 1 W Diving Adult 4 Impact PD -118.0978 33.7342 453 274 W 

12/16/2021 11:50 CSL 1 W Diving Adult 4 Impact PD -118.0952 33.7304 431 213 SSW 

12/16/2021 13:14 CSL 1 N Swimming Adult 4 Non PD -118.0964 33.7304 497 226 SW 

12/17/2021 6:31 CSL 1 S Swimming  4 Pre-Con -118.0899 33.734 281 87 E 

12/17/2021 6:41 CSL 1 N Swimming Juvenile 4 Pre-Con -118.0971 33.7376 572 312 NW 

12/17/2021 6:55 CSL 1 W Diving Adult 4 Pre-Con -118.0941 33.732 228 212 SSW 

12/17/2021 7:28 CSL 1 W Swimming Adult 4 Non PD -118.0948 33.7351 223 305 WNW 

12/17/2021 8:32 CSL 1 N Swimming Adult 4 Non PD -118.0953 33.7354 279 304 WNW 

12/17/2021 12:34 PHS 1 ND Resting  5 Impact PD -118.0939 33.7342 100 291 WNW 

12/17/2021 13:09 CSL 1 ND Foraging Adult 5 Non PD -118.096 33.7379 534 324 NW 

12/17/2021 14:39 BTD 2 NW Swimming Juvenile 4 Non PD -118.0984 33.7324 531 256 WSW 

12/20/2021 6:41 CSL 1 NW Swimming Adult 5 Pre-Con -118.0982 33.7342 480 274 W 

12/20/2021 7:30 CSL 1 E Swimming Adult 5 Non PD -118.0943 33.7327 168 227 SW 

12/21/2021 7:00 CSL 1 ND Milling Adult 4 Post-Con -118.0939 33.7339 91 270 W 

12/21/2021 10:30 CSL 1 E Swimming Adult 4 Non PD -118.0971 33.7367 500 304 WNW 

12/21/2021 17:06 BTD 3 NE Swimming Mixed 4 Post-Con -118.0965 33.7366 447 307 NW 

12/22/2021 6:51 PHS 1 E Resting Adult 4 Pre-Con -118.0937 33.7332 87 233 SW 

12/22/2021 9:02 CSL 1 SW Swimming Adult 4 Impact PD -118.0964 33.7344 326 281 W 

12/22/2021 9:49 BTD 3 NW Diving Mixed 4 Non PD -118.1001 33.7284 886 233 SW 

12/23/2021 7:13 CSL 1 NE Swimming Adult 4 Non PD -118.0977 33.7346 438 284 WNW 

12/23/2021 9:08 CSL 1 NW Swimming Adult 4 Non PD -118.0941 33.7334 89 269 W 

12/27/2021 9:54 CSL 1 N Foraging  4 Non PD -118.093 33.7351 160 15 NNE 

12/27/2021 14:17 CSL 1 N Swimming Adult 4 Non PD -118.0943 33.7337 75 271 W 

12/28/2021 7:10 CSL 1 W Swimming  4 Non PD -118.0969 33.7374 543 313 NW 
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1/3/2022 11:06 CSL 1 N Swimming Adult 3 Impact PD -118.0955 33.7341 234 279 W 

1/3/2022 13:53 CSL 1 E Diving Adult 3 Non PD -118.0931 33.7358 229 358 N 

1/3/2022 15:57 CSL 2 NE Swimming Adult 3 Post-Con -118.093 33.7354 184 359 N 

1/4/2022 6:54 CSL 2 NW Swimming  3 Pre-Con -118.0941 33.737 404 346 NNW 

1/4/2022 6:58 CSL 1 SW Swimming  3 Pre-Con -118.097 33.7368 509 311 NW 

1/4/2022 14:01 CSL 1 S Swimming Adult 3 Impact PD -118.0963 33.7351 345 299 WNW 

1/5/2022 6:47 CSL 1 N Swimming  3 Pre-Con -118.0924 33.7355 243 19 NNE 

1/5/2022 7:09 CSL 2 ND Milling Mixed 3 Pre-Con -118.0978 33.7365 548 304 WNW 

1/5/2022 10:38 CSL 1 N Other Adult 3 Non PD -118.0976 33.7345 427 284 WNW 

1/5/2022 15:45 CSL 1 NE Swimming Adult 3 Non PD -118.0948 33.7331 160 257 WSW 

1/10/2022 10:00 CSL 1 SE Swimming Adult 3 Impact PD -118.0953 33.7313 312 226 SW 

1/10/2022 11:01 CSL 1 N Diving  3 Non PD -118.0966 33.734 323 279 W 

1/11/2022 15:29 CSL 1 NE Swimming Adult 3 Jetting -118.0977 33.7346 433 284 WNW 

1/13/2022 7:57 PHS 1 NE Diving Adult 3 Impact PD -118.0982 33.734 478 274 W 

1/12/2022 8:50 CSL 1 S Swimming Adult 3 Jetting -118.0939 33.7339 85 306 NW 

1/12/2022 6:58 PHS 1 SE Diving  3 Pre-Con -118.0926 33.7344 116 34 NNE 

1/12/2022 11:59 BTD 3 SW Swimming Mixed 3 Non PD -118.096 33.7343 274 286 WNW 

1/12/2022 12:05 PHS 1 ND Resting Adult 3 Non PD -118.094 33.7338 76 290 WNW 

1/13/2022 12:06 PHS 1 N Swimming  3 Pre-Con -118.0943 33.7335 118 262 W 

1/14/2022 11:28 CSL 1 SW Diving Adult 3 Jetting -118.0921 33.7343 100 48 NE 

1/14/2022 8:43 CSL 1 N Swimming Adult 3 Impact PD -118.0991 33.7302 687 241 WSW 

1/14/2022 15:55 CSL 1 ND Resting  3 Impact PD -118.0974 33.7347 442 287 WNW 

1/17/2022 8:34 CSL 1 N Swimming Adult 3 Impact PD -118.0931 33.7346 116 345 NNW 

1/17/2022 11:10 PHS 1 N Swimming Adult 2 Impact PD -118.0967 33.7373 546 313 NW 

1/17/2022 10:41 CSL 1 N Milling Adult 3 Non PD -118.0964 33.7335 456 267 W 

1/17/2022 16:29 CSL 1 NW Swimming Adult 2 Post-Con -118.0931 33.7305 355 184 S 

1/18/2022 8:34 CSL 1 N Swimming Adult 2 Impact PD -118.0958 33.7326 304 251 WSW 
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1/18/2022 10:36 CSL 1 NW Diving Adult 2 Non PD -118.0969 33.7368 513 307 NW 

1/18/2022 11:00 CSL 1 N Swimming Adult 2 Non PD -118.0959 33.7342 287 282 W 

1/18/2022 12:27 BTD 3 SW Swimming Mixed 2 Non PD -118.099 33.7293 745 235 SW 

1/19/2022 6:58 CSL 1 SW Swimming Juvenile 2 Pre-Con -118.0915 33.7307 467 131 SE 

1/19/2022 10:40 GST 1 NE Breathing  2 Impact PD -118.0995 33.7335 413 268 W 

1/19/2022 12:13 CSL 1 SW Swimming Juvenile 2 Impact PD -118.0964 33.7331 203 242 WSW 

1/19/2022 16:22 CSL 1 S Swimming  2 Post-Con -118.097 33.7364 346 319 NW 

1/21/2022 15:19 GST 1 N Breathing  2 Impact PD -118.0987 33.734 316 275 W 

1/26/2022 7:10 CSL 1 N Swimming  2 Non PD -118.098 33.7361 411 311 NW 

1/27/2022 7:00 CSL 2 NE Swimming  2 Pre-Con -118.0859 33.732 872 99 E 

1/27/2022 7:08 PHS 1 SW Swimming Adult 2 Pre-Con -118.0942 33.7312 273 159 SSE 

1/27/2022 9:42 CSL 1 NW Swimming Adult 2 Non PD -118.0953 33.7315 240 187 S 

1/27/2022 12:43 CSL 1 N Swimming  2 Non PD -118.0966 33.7323 234 231 SW 

1/28/2022 7:40 CSL 1 N Resting Adult 1 Non PD -118.0984 33.7358 420 306 NW 

1/28/2022 13:52 PHS 1 N Swimming Adult 2 Non PD -118.0936 33.7296 440 163 SSE 

1/28/2022 13:42 BTD 1 N Swimming Adult 2 Non PD -118.0971 33.7345 252 295 WNW 

1/31/2022 6:44 CSL 1 W Swimming Adult 1 Pre-Con -118.0961 33.7314 246 203 SSW 

1/31/2022 12:10 BTD 4 NW Diving Mixed 1 Non PD -118.0979 33.733 254 255 WSW 

1/31/2022 10:31 CSL 1 N Swimming  1 Impact PD -118.0943 33.7336 99 88 E 

1/31/2022 12:08 BTD 3 N Milling Mixed 1 Non PD -118.0972 33.7346 194 295 WNW 

2/1/2022 7:15 BTD 3 W Swimming Mixed 1 Non PD -118.0973 33.7309 365 221 SW 

2/1/2022 11:16 CSL 1 N Swimming Adult 1 Impact PD -118.0945 33.7331 90 147 SSE 

2/2/2022 6:40 CSL 1 NW Swimming Adult 1 Non PD -118.0985 33.7343 336 283 WNW 

2/2/2022 12:39 CSL 1 ND Resting  1 Non PD -118.0971 33.7348 166 321 NW 

2/3/2022 7:05 BTD 3 SE Swimming Mixed 1 Pre-Con -118.1014 33.7262 959 219 SW 

2/3/2022 7:50 CSL 1 NW Swimming Adult 1 Impact PD -118.099 33.7289 585 217 SW 

2/3/2022 12:16 BTD 6 NE Swimming Mixed 1 Non PD -118.0957 33.7346 141 358 N 
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2/3/2022 12:43 CSL 1 ND Breathing  1 Non PD -118.0979 33.7363 397 324 NW 

2/4/2022 8:26 CSL 1 NE Swimming  1 Impact PD -118.0966 33.7364 372 332 NNW 

2/4/2022 13:40 BTD 6 N Diving Mixed 1 Post-Con -118.0984 33.7318 350 243 WSW 

2/7/2022 9:30 CSL 1 E Milling Juvenile 1 Non PD -118.0952 33.7324 107 192 SSW 

2/7/2022 9:50 CSL 1 NW Swimming Adult 1 Non PD -118.0953 33.7332 30 248 WSW 

2/7/2022 10:42 CSL 1 S Diving Adult 1 Non PD -118.0982 33.7336 300 275 W 

2/9/2022 8:04 CSL 1 NE Foraging Adult 1 Non PD -118.0959 33.732 148 213 SSW 

2/9/2022 7:31 PHS 1 NE Resting  1 Non PD -118.097 33.7348 250 309 NW 

2/9/2022 16:07 PHS 1 ND Resting Adult 1 Post-Con -118.0979 33.7363 441 315 NW 

8/9/2022 7:51 GST 1 W Swimming Adult South 
Catwalk Non PD -118.0953 33.7315 222 163 SSE 

8/9/2022 9:47 BTD 2 E Swimming Mixed South 
Catwalk Non PD -118.0979 33.7284 590 202 SSW 

8/11/2022 5:30 PHS 1 ND Breathing  
South 

Mooring 
Dolphin 

Pre-Con -118.1002 33.7341 475 274 W 

8/11/2022 5:48 GST 1 N Diving  
South 

Mooring 
Dolphin 

Pre-Con -118.0997 33.7344 426 278 W 

8/12/2022 5:30 PHS 1 ND Foraging  North 
Catwalk Pre-Con -118.1 33.7342 458 275 W 

8/16/2022 5:49 GST 1 W Diving  North 
Catwalk Pre-Con -118.0987 33.7338 673 267 W 

8/16/2022 11:31 BTD 3 E Swimming Mixed North 
Catwalk Post-Con -118.098 33.7311 1460 274 W 

9/7/2022 5:36 CSL 1 E Swimming  
South 

Mooring 
Dolphin 

Pre-Con -118.099 33.7276 561 231 SW 

9/7/2022 5:52 BTD 3 E Swimming  
South 

Mooring 
Dolphin 

Pre-Con -118.1005 33.727 709 235 SW 

9/8/2022 11:59 CSL 1 W Swimming  
South 

Mooring 
Dolphin 

Pre-Con -118.0995 33.7286 576 243 WSW 
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9/9/2022 11:25 GST 1 W Swimming  
South 

Mooring 
Dolphin 

Non PD -118.0985 33.7332 405 294 WNW 

9/9/2022 12:11 CSL 1 E Swimming  
South 

Mooring 
Dolphin 

Non PD -118.0965 33.729 326 218 SW 

9/14/2022 7:24 GST 1 SE Breathing Adult 
South 

Mooring 
Dolphin 

Impact PD -118.0927 33.7311 192 97 E 

3/16/2023 10:09 CSL 1 SW Swimming Adult Echo 
Moorings Delay -118.0954 33.7368 656 305 WNW 

3/23/2023 6:58 BTD 1 E Swimming  Echo 
Moorings Pre-Con -118.0995 33.7277 934 238 WSW 

3/23/2023 12:35 CSL 1 NE Swimming  Echo 
Moorings Non PD -118.0931 33.7355 332 329 NNW 

3/24/2023 8:20 CSL 1 NE Swimming  Echo 
Moorings Non PD -118.0956 33.7323 747 253 WSW 

4/4/2023 8:05 CSL 1 ND Breathing  Echo 
Moorings Non PD -118.0943 33.7361 451 319 NW 

4/10/2023 11:29 CSL 1 E Swimming Adult North 
Catwalk Pre-Con -118.0932 33.735 81 359 N 

4/10/2023 12:01 CSL 1 NE Swimming Adult North 
Catwalk Non PD -118.0959 33.7346 254 276 W 

4/10/2023 12:20 CSL 1 N Swimming  North 
Catwalk Non PD -118.0965 33.7366 398 305 WNW 

4/11/2023 6:33 CSL 2 E Swimming Mixed North 
Catwalk Pre-Con -118.0921 33.7345 50 89 E 

4/11/2023 7:36 CSL 1 E Swimming  North 
Catwalk Non PD -118.0901 33.7332 276 116 ESE 

4/12/2023 8:30 CSL 1 ND Milling  North 
Catwalk Pre-Con -118.0959 33.737 665 350 N 

4/12/2023 8:44 CSL 1 ND Milling  North 
Catwalk Pre-Con -118.098 33.7316 293 282 W 

4/12/2023 8:58 CSL 1 ND Foraging Adult North 
Catwalk Pre-Con -118.0993 33.7318 419 280 W 

5/23/2023 11:25 BTD 2 NE Swimming Adult Zone 1 Non PD -118.0931 33.7297 460 158 SSE 

5/23/2023 12:45 GST 1 W Swimming  Zone 1 Delay -118.0981 33.7345 323 284 WNW 
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5/23/2023 15:39 BTD 3 W Foraging Mixed Zone 1 Non PD -118.0995 33.7285 726 223 SW 

5/26/2023 8:33 GST 1 ND Swimming Adult Zone 1 Pre-Con -118.0951 33.7322 359 217 SW 

5/26/2023 8:41 GST 1 W Breathing Adult Zone 1 Pre-Con -118.0949 33.7321 397 219 SW 

5/30/2023 11:06 BTD 2 S Swimming Mixed Zone 5 Delay -118.1007 33.7294 721 234 SW 

5/31/2023 6:35 BTD 1 W Swimming Adult Zone 5 Pre-Con -118.095 33.7293 497 186 S 

5/31/2023 6:40 BTD 2 W Milling Mixed Zone 5 Pre-Con -118.0986 33.729 649 221 SW 

6/1/2023 6:39 CSL 1 S Milling Juvenile Zone 5 Pre-Con -118.0999 33.7304 692 236 SW 

6/1/2023 7:41 BTD 6 N Milling Mixed Zone 5 Delay -118.0997 33.7287 808 225 SW 

6/1/2023 8:20 CSL 1 ND Resting Adult Zone 5 IPD -118.0969 33.7282 712 205 SSW 

6/1/2023 10:58 CSL 1 ND Milling  Zone 5 Post-Con -118.0996 33.7295 736 229 SW 

6/2/2023 7:21 CSL 1 ND Milling Juvenile Zone 3 Pre-Con -118.0981 33.7341 496 261 W 

6/2/2023 7:58 GST 1 E Swimming  Zone 3 Non PD -118.0986 33.7342 541 263 W 

6/8/2023 8:49 GST 1 E Resting  Zone 2 IPD -118.0985 33.7295 690 223 SW 

6/9/2023 6:42 CSL 1 NW Swimming  Zone 3 Pre-Con -118.0945 33.7358 194 323 NW 

6/9/2023 12:26 BTD 1 E Swimming Adult Zone 3 Delay -118.0988 33.7291 774 225 SW 

6/9/2023 12:42 BTD 2 E Swimming  Zone 3 Delay -118.0996 33.7275 956 222 SW 

6/9/2023 12:46 BTD 1 S Milling Adult Zone 3 Delay -118.0951 33.7322 288 219 SW 

6/9/2023 12:49 BTD 3 SW Milling Mixed Zone 3 Delay -118.0951 33.7322 287 218 SW 

6/12/2023 9:56 CSL 1 SW Swimming Adult Zone 3 Non PD -118.0951 33.7323 285 220 SW 

6/12/2023 12:41 PHS 1 ND Resting Adult Zone 3 Non PD -118.0964 33.7346 253 275 W 

6/14/2023 6:28 CSL 1 ND Milling  Zone 3 Pre-Con -118.0958 33.729 630 201 SSW 

6/14/2023 9:38 CSL 1 ND Milling  Zone 3 Non PD -118.098 33.7332 453 255 WSW 

6/14/2023 10:38 PHS 1 ND Resting  Zone 3 Non PD -118.0951 33.7296 559 200 SSW 

6/14/2023 15:23 BTD 3 N Swimming Mixed Zone 3 Non PD -118.0974 33.7342 417 300 WNW 

6/14/2023 15:24 BTD 2 NE Swimming  Zone 3 Non PD -118.0977 33.7331 385 284 WNW 

6/15/2023 6:33 CSL 1 S Swimming Adult Zone 3 Pre-Con -118.0969 33.7376 378 315 NW 

6/15/2023 6:43 PHS 1 ND Milling Adult Zone 3 Pre-Con -118.0952 33.7319 355 196 SSW 
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6/15/2023 6:43 CSL 1 NE Swimming Adult Zone 3 Pre-Con -118.0909 33.7309 552 141 SE 

6/15/2023 10:43 CSL 1 ND Milling Adult Zone 3 Non PD -118.093 33.7297 594 166 SSE 

6/15/2023 10:49 BTD 1 W Swimming Adult Zone 3 Non PD -118.0982 33.7318 507 232 SW 

6/15/2023 11:47 PHS 1 NW Foraging Adult Zone 3 Non PD -118.1 33.7342 534 262 W 

6/15/2023 12:09 PHS 1 NW Swimming Adult Zone 3 Non PD -118.0905 33.7342 356 102 ESE 

6/15/2023 12:31 CSL 1 SW Swimming Adult Zone 3 Jetting -118.0929 33.7302 549 164 SSE 

6/15/2023 13:13 BTD 1 ND Milling Adult Zone 3 Non PD -118.0926 33.7316 405 154 SSE 

6/16/2023 6:38 BTD 5 E Milling Mixed Zone 3 Pre-Con -118.0995 33.7292 832 224 SW 

6/16/2023 7:34 CSL 1 E Swimming Adult Zone 3 Non PD -118.0948 33.7321 333 195 SSW 

6/16/2023 7:40 CSL 1 NE Diving Adult Zone 3 Soft Start -118.0951 33.7335 204 216 SW 

6/16/2023 7:55 PHS 1 ND Milling Adult Zone 3 IPD -118.0959 33.7366 255 309 NW 

6/16/2023 11:07 GST 1 W Swimming  Zone 3 Non PD -118.0991 33.7344 485 262 W 

6/19/2023 13:11 BTD 3 N Swimming Mixed Zone 4 IPD -118.0958 33.7293 672 204 SSW 

6/20/2023 15:50 PHS 1 W Resting  Zone 4 IPD -118.0984 33.7343 515 262 W 

6/21/2023 8:27 PHS 1 W Swimming Juvenile Zone 4 Jetting -118.0936 33.7306 496 186 S 

6/22/2023 14:01 PHS 1 N Swimming  Zone 5 Non PD -118.0978 33.7332 448 246 WSW 

6/23/2023 12:06 PHS 1 NE Swimming  Zone 4 Non PD -118.0953 33.7331 317 232 SW 

6/26/2023 6:35 PHS 1 E Diving  Zone 5 Pre-Con -118.0921 33.7353 65 69 ENE 

6/26/2023 6:55 CSL 1 SW Diving Adult Zone 5 Pre-Con -118.0918 33.7351 86 90 E 

6/26/2023 9:18 CSL 1 ND Other Adult Zone 5 Non PD -118.093 33.7349 35 247 WSW 

6/26/2023 13:58 CSL 1 ND Milling Juvenile Zone 5 Non PD -118.0945 33.7317 204 172 S 

6/27/2023 8:09 CSL 1 ND Milling  Zone 5 Non PD -118.098 33.7317 329 233 SW 

6/27/2023 9:49 PHS 1 SW Resting  Zone 5 Jetting -118.0962 33.7299 462 200 SSW 

6/27/2023 11:02 CSL 1 E Swimming Adult Zone 5 Non PD -118.0937 33.732 234 151 SSE 

6/27/2023 13:25 PHS 1 N Milling  Zone 5 Non PD -118.0949 33.7366 290 359 N 

6/28/2023 13:39 CSL 1 N Swimming Adult Zone 5 Non PD -118.0923 33.7349 152 97 E 

6/29/2023 6:51 PHS 1 S Swimming  Zone 5 Pre-Con -118.0947 33.7343 19 260 WSW 



Ammunition Pier and Turning Basin at Naval Weapons Station Seal Beach 
Final Comprehensive Marine Species Monitoring Report for Pile Driving in 2021-2024 September 2025 

B-11 

Date Time Species Number Direction 
of Travel 

Primary 
Behavior Age Class Pier Zone Construction 

Activity 
Animal Position Distance 

to Pile 
(m) 

Bearing 
to Pile 

Direction 
to Pile 

Lat Long 

6/29/2023 7:49 CSL 1 ND Milling Adult Zone 5 Non PD -118.0922 33.7344 210 89 E 

6/29/2023 15:47 GST 1 ND Milling Adult Zone 4 Post-Con -118.0939 33.731 333 179 S 

7/5/2023 9:07 BTD 1 S Swimming Adult Zone 2 Non PD -118.0974 33.7291 626 215 SW 

7/5/2023 9:09 BTD 1 SW Swimming  Zone 2 Non PD -118.0984 33.7286 725 220 SW 

7/5/2023 12:00 GST 1 S Milling Adult Zone 1 Non PD -118.0935 33.7299 457 174 S 

7/11/2023 9:20 GST 1 ND Swimming Adult Zone 1 Non PD -118.0945 33.7301 437 188 S 

4/10/2024 6:48 BTD 3 E Milling Adult - Pre-Con -118.0974 33.7309 738 229 SW 

4/10/2024 6:30 CSL 1 NW Swimming Adult - Pre-Con -118.0957 33.7314 595 221 SW 

4/10/2024 11:15 PHS 1 E Swimming Adult - Non-PD -118.0919 33.7349 100 176 S 

4/10/2024 15:56 CSL 1 ND Foraging Adult - Post-Con -118.0933 33.7329 340 207 SSW 

4/15/2024 11:16 CSL 1 ND Other Juvenile - Non-PD -118.0961 33.7319 577 227 SW 

4/17/2024 6:25 CSL 1 E Swimming  - Non-PD -118.0938 33.7359 170 274 W 

4/17/2024 6:46 BTD 2 SE Milling  - Jetting -118.1006 33.7319 915 246 WSW 

4/18/2024 13:33 BTD 3 NE Milling Mix - IPD -118.0959 33.7371 402 289 WNW 

7/2/2024 10:21 BTD 5 W Swimming Mix - Jetting -118.0947 33.731 590 211 SSW 

7/9/2024 7:52 BTD 1 S Swimming Adult - Delay -118.0982 33.7319 727 238 WSW 

BTD = bottlenose dolphin; CSL = California sea lion; GST = Green sea turtle; PHS = Pacific harbor seal; ND = Non-directional; Pre-Con = Pre-Construction; Post-
Con = Post-Construction; Non PD = Non Pile driving; IPD – Impact pile driving 
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