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Project Description 

The Santa Cruz Port District proposes to replace the existing 53-year-old steel sheet pile seawall, located 
below Aldo’s Harbor Restaurant (Aldo’s) along the southwest bank of the Santa Cruz Small Craft Harbor, 
with a new steel sheet pile seawall in the same location (MME 2018).  

The work for the replacement seawall includes demolishing the existing restaurant structure and wood 
pile supported restaurant deck; modifying the existing AA-Dock gangway landing, public wharf, and rip-
rap revetment to accept the new sheet pile wall; predrilling for new sheet piles; and installing a new 
steel sheet pile seawall with concrete pile cap and tie-backs in front of the existing seawall. The work 
will also include construction of a temporary working platform, minor grading and restoring of the 
landscaping within the limits of disturbance (MME 2018). The project does not include constructing a 
new restaurant, building or other facilities at this time. The proposed construction of the restaurant will 
be completed under separate permits (Phase 2).  

The purpose of this project is to replace the structurally unsound steel sheet pile seawall located below 
Aldo’s Harbor Restaurant.  Construction of the existing seawall originally occurred between 1963-1964. 
The existing seawall consists of 150 feet of uncoated steel sheet piles, concrete pile caps, and tierods 
connecting the seawall to buried concrete “deadmen” anchors. Corrosion of the existing steel sheet 
piles has resulted in major loss of the steel cross section. Loss of backfill through holes in the existing 
steel sheet piles has resulted in the formation of sinkholes behind the wall. Due to the rapidly 
deteriorating condition of the wall and formation of sinkholes, Aldo’s Harbor Restaurant voluntarily 
closed in June 2016. A Notice of Exemption (NOE) from CEQA and Supporting Documentation for the 
NOE Memo were prepared by Harris and Associates (2017). 

The project will be performed in adherence to the General Notes, Special Conditions, and Demolition 
Notes identified in the Engineering Plans prepared by Mesiti-Miller Engineering, Inc. (MME) for the 
Santa Cruz Port District (2018). 

Construction Methodology 

Preparation. Prior to demolition, all utilities shall be identified, protected and undisturbed unless 
specifically listed for abandonment or removal in the demolition plan. A floating boom shall be installed 
around the work site to contain any debris inadvertently released. Construction equipment and 
materials staging areas shall be identified and delineated to avoid impacts to water quality. 

Demolition. The existing Aldo’s restaurant, concrete foundation and timber pile supported deck shall be 
removed. The existing timber piles supporting the deck shall remain. 

On the south side of the building, a portion of the existing rip-rap shall be temporarily removed and 
stockpiled to prevent interference with installing the new seawall, and the remaining rip-rap shall be 
protected in place. The footprint of the rip-rap to be removed is approximately 300 – 400 square feet. 
This activity would occur at low tide and no equipment would enter the water. 

On the north side of the building, the gangway to AA-Dock and a portion of the public wharf would be 
temporarily removed to allow sheet pile installation and then reinstalled. Four timber piles supporting 
the public wharf will be removed in their entirety. These piles would be removed using a vibratory 

Section 1: Description of Specified Activity 
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driver/extractor to reduce the extraction effort and the likelihood that the pile would break. The piles 
can be removed utilizing land-based equipment. 

Modifications. Modifications to the existing facilities include filling the void created by removal of Aldo’s 
foundation with compacted engineered fill that conforms to existing adjacent grade and filling existing 
sinkholes behind the existing wall with controlled low-density fill. 

Additionally, following installation of the new seawall, the rip-rap on the south side that was temporarily 
removed and stockpiled would be reinstalled. The existing aluminum gangway to AA-Dock that was 
temporarily removed would be reinstalled. The portion of the existing public wharf that was removed 
would be reframed and replaced in-kind. No new timber piles will be required. 

Replacement Seawall. The existing steel sheet pile wall, tie-rods and concrete deadmen would be 
abandoned in place to minimize environmental impacts. The new steel sheet pile wall with tie-backs 
would be installed on the water side of the existing seawall, with rock placed in the void between the 
existing and the new seawalls. The new seawall would extend approximately two feet further into 
harbor waters than the existing seawall. 

The project would be constructed using land-based equipment. The new steel sheet piles would be 
installed using conventional pile driving methods (such as hammer) or low impact (such as vibratory or 
“pressed in”) based on feasibility and the construction contractor’s experience. Disturbance due to pile 
driving will be minimized to the extent possible via several construction requirements. First, the 
contractor will be required to use low impact methods to drive the sheet piles thru the upper layer of 
soft sedimentary soil which overlays competent sandstone bearing material. Second, the contractor will 
be required to pre-drill the sandstone bearing material regardless of the driving method. The effect of 
pre-drilling would be to soften the sandstone, thus reducing the driving resistance and driving energy 
required. Pre-drilling would therefore minimize the hydro acoustic impact of pile driving operations 
within the sandstone. To further minimize the sheet pile driving effort within the sandstone, the top of 
the new sheet pile wall would be restrained with tie-back anchors connected to the concrete pile caps. 
The addition of tie-backs along the top of wall significantly reduces the required embedment into 
sandstone bearing material where pile driving causes the greatest hydro acoustic disturbance. Multiple 
methods would be employed during each work period to drive pairs of sheetpiles. 

Construction Noise Intensity. Major construction equipment noise sources associated with the 
proposed project include heavy diesel equipment (e.g. backhoes, crane) and other earth moving 
equipment as well as stationary sources (e.g. compressors and generators). Typical noise levels 
associated with the common construction practices of ground clearing, excavation and foundation 
construction are in the range of 85 to 90 db in air. For example, the auger (drill) would be powered by an 
excavator mounted drill rig or similar, with diesel engine. The engine powering the equipment would be 
land based, so that there would be very little sound transmission in the water. The auger would be the 
only part of the equipment in the water. Above the water, the noise associated with this activity would 
be on the order of 85 to 90 db. This noise level is not significantly different than the noise associated 
with regular harbor activities, such as large boat and vehicle traffic and boatyard activities. 

Four timber piles supporting the public wharf would be removed utilizing a land-based vibratory 
driver/extractor to reduce the extraction effort and the likelihood that the pile would break. A similar 
activity, the removal of three 12-inch timber piles using a vibratory hammer, generated in-water sound 
intensities between 149 dB and 152 dB (RMS) with an average of 150 dB (RMS) 16 meters from the 
source (Table 1) (Greenbusch Group 2018). 



Aldo’s Seawall Replacement Project Revised IHA Application 

EcoSystems West Consulting Group 4 March 2019

Table 1. In-water sound intensity (dB) for vibratory removal of timber piles (Greenbusch Group 2018). 
Pile Width Pile Type Distance RMS Type of Pile Driver 

0.3-meters 
(12 inches) 

Timber Pile 
16 meters 
(20 feet) 

149 – 152 dB 
150 dB average 

Vibratory Hammer 

Ninety PZ 40 single sheet piles would be driven over approximately 15 days (6 piles/day). The sheet piles 
would be driven in pairs. For each pair of sheet piles, the contractor would pre-drill three 15-centimeter 
(6-inch) diameter holes to the tip elevation (one pre-drilled hole for each of three connections/pair of 
sheet piles). The contractor would use a vibratory pile driver to sink the sheet piles through the soil over 
the bedrock (sandstone). Once the sheet piles have been sunk to the top of the bedrock, the contractor 
would use an impact hammer pile driver to drive sheet piles into the sandstone to a maximum depth of 
embedment of 2 - 2.5 meters (7 - 8 feet). Water depth at the sheetwall is an average of 4.4 meters (14.5 
feet). Based on the varying density of the sandstone bedrock and the required depth of embedment, 
each sheet pile would require a maximum of 300 blows (600 blows/pair) from an impact pile driver. A 
maximum of 6 sheet piles (3 pairs) would be driven each day to minimize acoustic impacts to fish and 
marine mammal species known to occur in the Santa Cruz Harbor. 

When driving sheet piles comparable to those in project plans, impact pile driving typically produced a 
peak in-air sound intensity of 90-115 dB and vibratory pile driving produced a peak in-air sound intensity 
of 70-90 dB (Chun Wo 2013). MME provided a comparable peak spec of 115dB for impact pile driving. 
Peak in-water sound intensity was 205 dB and a cumulative (24-hour sound) sound exposure level (SEL) 
was 180 dB at a distance of 10 m (33 feet) where the depth was 15 meters (49 feet) as referenced in 
California Department of Transportation’s Technical Guidance for Assessment and Mitigation of the 
Hydroacoustic Effects of Pile Driving on Fish (Buehler et al. 2015). Tables 1 and 2 list typical sound 
intensities associated with both impact and vibratory pile driving of sheet piles. The sound intensities 
listed in Tables 1 and 2 are based on typical levels from similar projects (Table 2, Buehler et al. 2015). 
Project specifications have been determined by project engineers (MME 2018).  

Table 2. Typical in-water sound intensities [cumulative sound exposure level (SEL), root mean square, 
and peak] (dB) for impact hammer and vibratory pile driving of steel sheet piles 10 meters (33 feet) 
from the source at a depth of 15 meters (49 feet) (Buehler et al. 2015). 

Pile Width Pile Type Distance SEL RMS Peak Water Depth 
Type of Pile 

Driver 

0.6-meters 
(24-inches) 

AZ Steel 
Sheet 

10 meters 
(33 feet) 

180 190 205 
15 meters 
(49 feet) 

Impact 
Hammer 

0.6-meters 
(24-inches) 

AZ Steel 
Sheet 

10 meters 
(33 feet) 

160-165 160-165 175-182
15 meters 
(49 feet) 

Vibratory 

The sheet piles in project plans are smaller in width than those in the reference projects (0.5 meters 
instead of 0.6 meters) and the proposed project will take place in more shallow water than the 
referenced projects.  Noise intensity levels associated with the proposed project may be lower than the 
reference projects because of these differences; however, sound intensity in shallow water is difficult to 
predict because of the number of factors (e.g. air/water boundary and substrate conditions) that 
influence sound pressure waves (Buehler et al. 2015). Table 3 lists estimated sound levels for the 
proposed project as well as project specifications for pile driving. 

Sound pressure intensity levels would be minimized to the extent feasible. Table 3 lists estimated values 
for both vibratory and impact pile drivers since both would be used in order to minimize sound intensity 
levels as described above. 
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Table 3. Estimated in-water impact pile driving and vibrational pile driving sound intensities 
[Cumulative Sound Exposure Level (SEL), Root Mean Square (RMS) and Peak (PK)], for 0.5-meter (19.7-
inch) PZ Steel Sheet Piles, at an average water depth of 4.4 meters (14.5 feet) and a distance of 10 
meters (33 feet) from the source, based on Buehler et al. (2015)1 and estimated pile driving 
specifications2 for the proposed Aldo’s Seawall Replacement Project, Santa Cruz Harbor, Santa Cruz 
County, CA. 

SEL1 RMS Peak1 
Number of 

Piles2 
Strikes/ 

Pile2 
Piles/Day2 Water Depth2 

Type of Pile 
Driver 

180 190 <205 90 
300 

(600/pair) 
6 

4.4 meters 
(14.5 feet) 

Impact 
Hammer 

165 165 <182 90 
300 

(600/pair) 
6 

4.4 meters 
(14.5 feet) 

Vibratory 

Attenuation. Attenuation measures, such as pile cushions, will be employed. Project contractors would 
also utilize the soft start method when impact pile driving, in which a pile is initially driven with low 
hammer energy, thus reducing the peak noise associated with these strikes (Reinhall and Dardis 2014). 
The initial lower energy strikes serve as a warning mechanism to marine mammals that may be in the 
area and allow them to vacate the area. The hammer energy would be increased as necessary to drive 
the pile into the bedrock. 

Pile caps or cushions would be employed to attenuate sound intensity, if feasible. Pile caps are wood, 
nylon, or proprietary materials placed between the pile hammer and the top of the pile; they are often 
employed when needed to protect the pile from damage. The use of pile cushions also reduces peak 
sound intensity of impact pile driving up to 24 dB. Pile caps may also reduce efficiency, resulting in the 
need for additional strikes thus increasing the cumulative sound intensity (SEL). 

Section 2: Dates, Duration, and Specified Geographic Region 

Site Description 

Aldo’s Restaurant is located at 616 Atlantic Avenue, on the eastern edge of the City of Santa Cruz on the 
west side of the Santa Cruz Harbor in Santa Cruz County, California. (A kmz file identifying the Project 
location is included as a digital attachment). The restaurant is perched on the harbor embankments and 
supported by the sheet pile sea wall. The restaurant deck extends over the harbor waters and is 
supported on wooden pilings. The harbor is located immediately east of the restaurant. The 
embankments near the Project Area are stabilized with rip-rap to the south of the restaurant and a 
concrete sea wall to the north. 

Construction Timing 

Construction activities would occur in 2019, between June 15 and November (or when salmonid 
migration begins), to avoid and minimize potential impacts to steelhead (which may occur in small 
numbers in the harbor) and potential impacts to water quality from storm water runoff during rain 
events. Construction would occur during daylight hours and during low tide as feasible. The project is 
expected to take 18 weeks, with approximately 28 days of in water work as described below: 

a. Predrilling for Sheet Piles = 5 days
b. Remove Rip Rap = 2 days
c. Extract wood piles = 2 days
d. Install Sheet Piles = 15 days
e. Re-install Rip Rap = 4 days
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Construction activities may be initiated during molting season for eastern Pacific harbor seal (Phoca 
vitulina richardsi = richardii), known to occur in the harbor (see detail below). 

Four timber piles would be removed over two days. Ninety PZ 40 single sheet piles would be driven over 
approximately 15 days (6 piles/day). The sheet piles would be driven in pairs. A maximum of 6 sheet 
piles (3 pairs) would be driven each day to minimize acoustic impacts to fish and marine mammal 
species known to occur in the Santa Cruz Harbor.  

Section 3: Species and Numbers of Marine Mammals 

Eastern Pacific harbor seal and California sea lion (Zalophus californianus) are known to occur in the 
open waters of the harbor (EcoSystems West 2016; EcoSystems West 2015a; EcoSystems West 2015b; 
Caltrans 2010a; Caltrans 2010b) (Tables 4, 5, and 6). The harbor is not a rookery site for eastern Pacific 
harbor seal or California sea lion. The coastal bottlenose dolphin (Tursiops truncatus gilli) and Pacific 
harbor porpoise (Phoceona phoceona) are resident cetaceans of the Monterey Bay (Table 6). These four 
marine mammal species are protected under the MMPA.  

Tables 4 summarizes observations of harbor seal and California sea lion within the harbor during May 
2018 “snapshot” surveys and Table 5 summarizes the results of 27 days of biological monitoring during 
harbor maintenance activities (July 5 - August 20, 2018). Table 6 lists all four marine mammal species, as 
well as available information on their occurrence and estimated abundance. Figure 1 depicts an 
overview of the Project Area, Santa Cruz Harbor and surroundings. Figures 2a and 2b illustrate the south 
and north Santa Cruz Harbor, including docks. 

Table 4. May 2018 survey results of marine mammals within the Santa Cruz Harbor. 
19 May 
(dawn) 

21 May 
(dawn) 

28 May 
(dawn) 

29 May 
(pm) 

6 June 
(late am) 

Notes Location* 

eastern Pacific 
harbor seal 

23 21 22 3 2 
hauled out; 

some individuals molting; 
1 in water (upper harbor) 

B, C, E, F, FF, U2, W2 docks 
floating dredge support 

boat yard docks (T) 
small boat launch, 
between F and FF 

California 
sea lion 

1 1 0 2 3 
hauled out; also foraging in 

harbor waters 
C, D, P, and W1 dock 

* See Figures 1 and 2.

Table 5. Range (number) of marine mammals observed per work period (morning and afternoon) 
hauled out and in-water (foraging/swimming), and daily daytime averages over the course of 27 days 
of biological monitoring of in-water maintenance activities (July 5 – August 20, 2018) in the Santa 
Cruz Harbor. 

Species Observed 
Hauled out 

(AM) 
Hauled out 

(PM) 
In-Water 

(AM) 
In Water 

(PM) 
Daily Average 

(Daytime) 

Harbor Seal       0 – 17**        0 – 2*** 0 - 3 0 - 3  1.1*** 

California Sea Lion 0 - 3 0 - 1 0 - 2 0 - 1 0.5 

Sea Otter NA NA 0 - 1 0 - 1 0.2 
* Higher number indicates the maximum number of harbor seals observed by a biological monitor utilizing docks as nighttime haul-out and still 
present during morning sweep prior to start of in-water maintenance activities.
**One harbor seal was injured and utilized the docks as a refuge between July 5 and July 19.
*** Daily average for harbor seals excludes nighttime haul-out counts to better indicate daytime presence within the harbor.
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Table 6. Marine mammals known to occur in the vicinity of the Aldo’s Seawall Replacement Project, Santa Cruz Harbor, Santa Cruz County, CA. 

Common Name Scientific Name Status Occurrence/Seasonality 

Estimated Abundance/ 
Population Trend 

Santa Cruz 
Harbor 

Regional Stock 

eastern Pacific 
harbor seal 

Phoca vitulina richardsi 
= richardii 

MMPA 

Resident within Santa Cruz Harbor and Monterey Bay; 
closest rookeries are Elkhorn Slough, Lover’s Point State Marine 
Reserve, and Point Lobos (25-50 km southeast and south). Molt 
within the harbor from approximately mid-May-early July (Seal 

Conservancy 2017; Vanderhoof and Allen 2005; Lowry and 
Forney 2005). 

11-23 30,9681

decreasing 

California sea lion Zalophus californianus MMPA 

Occasional haul-out and foraging within Santa Cruz Harbor; adult 
males are resident in Monterey Bay outside of breeding season; 

juvenile males year-round. Closest rookeries are in Channel 
Islands (≈250 km southeast) and a few pups have been born on 
Ano Nuevo Island (≈35 km northwest) and the Farallon Islands 
(≈120 km northwest) (Marine Mammal Center 2018; Wheeler 

2001; Keith et al. 1984). 

1-4
296,7502

increasing 

coastal 
bottlenose dolphin 

Tursiops truncatus gilli MMPA Resident in the Monterey Bay. 0 ≈50-703 
 

4534

stable-increasing 

harbor porpoise Phoceona phoceona MMPA Resident in the Monterey Bay. 0 
≈37155 

increasing 

1. 2012 California Stock (NOAA NMFS 2015a).
2. 2011 U.S. Stock – California-Baja California (NOAA NMFS 2015b)
3. Monterey Bay (Hwang et al. 2014; Dudzik 1999; Feinholz 1996)
4. California Coastal Stock – San Francisco Bay to Ensenada (NOAA NMFS 2017).
5. Monterey Bay Stock (Jacobsen et al. 2017; Jacobsen et al. 2015; Forney et al. 2014)
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Harbor seals are residential within the harbor, primarily utilizing harbor docks as a nighttime haul-out 
location with small numbers (1 to 3 individuals) present during the day. During May 2018 surveys, we 
arrived at dawn in an effort to capture the maximum number of harbor seals utilizing the docks as a 
nighttime haul-out: between 21 and 23 individuals were observed (Table 4). This number was consistent 
with the results of biological monitoring of harbor maintenance activities, during which we observed a 
maximum number of 17 harbor seals hauled out in the early morning (Table 5). The greatest numbers of 
harbor seals were utilizing B, F, FF docks, as well as the floating docks near the small boat launch 
(between docks F and FF) and the boat yard docks (T) (Figure 2). During previous 2008 and 2009 marine 
mammal surveys (Caltrans 2010a), pre-construction surveys, and biological monitoring within the harbor 
(EcoSystems West 2016; EcoSystems West 2015a; EcoSystems West 2015b), EcoSystems West biologists 
observed harbor seals using these same locations preferentially, with the exception of B dock, which 
would seem to be a more recent preferential location for night-time haul-out. 

Based on May 2018 surveys, and 27 days of biological monitoring of harbor maintenance activities 
betwen July 5 and August 20, 2018 (as well as previous surveys of the harbor), only a small number of 
harbor seals remain in the harbor during the day to forage or haul out. The greatest concentrations of 
foraging animals are typically just downstream of the Murray Street Bridge by the Live Bait dock (Dock S) 
(EcoSystems West 2016; EcoSystems West 2015a; EcoSystems West 2015b; Caltrans 2010a). During 
both May 2018 surveys and July and August 2018 monitoring of in-water harbor maintenance activities, 
we observed between 0 and 3 harbor seals utilizing the harbor during the day for foraging, with an 
average of 1.1 animals observed in the water per day. The visible in-water area is limited by the 
presence of docks, and counting animals moving through the water over the course of a day has limited 
accuracy. We were able to distinguish between some individuals based on the presence of an injury (one 
animal) and by coat color. We consistently identified a maximum of 3 individuals utilizing the harbor for 
foraging. 

We observed between 0 and 3 harbor seals utilizing the docks as a daytime haul-out, with an average of 
0.3 animals per day. One injured animal was observed hauled out during the day between July 5 and July 
19. Observations of daytime haul out activity were confined entirely to the molting season.

During 2018 surveys, from June to mid-July, EcoSystems West observed molting harbor seals, indicating 
that the Santa Cruz Harbor is utilized for this life event by the species. During molting season, harbor 
seals remained at their night-time haul-outs approximately 2.5 - 3 hours after dawn, whereas, during 
previous surveys outside of molting season (EcoSystems West 2016; EcoSystems West 2015a; 
EcoSystems West 2015b; Caltrans 2010a), harbor seals vacated night-time haul-outs at dawn. This 
behavior (remaining on the docks later into the morning, even with boat activity in the harbor) is likely 
correlated with molting. During molting, we also observed between 1 and 3 harbor seals hauling out on 
the harbor docks for short periods of time during daytime hours. 

During molting, harbor seals lose their fur in sheets over a period of one to two months. Because their 
ability to retain heat is greatly reduced during molting, harbor seals spend more time hauled-out on land 
[11 -12 hours/day as compared to 8 hours/day during the non-breeding and non-molting season 
National Park Service 2018)] and less time in the water (Seal Conservancy 2017). In southern California, 
molting occurs between late April and early June (Seal Conservancy 2017) and in northern California, 
between June and the end of July (Vanderhoof and Allen 2005). In Santa Cruz, the molting season is 
expected to be intermediate between these locations. During 2018 surveys peeling pelage was observed 
from June to July 10. 
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Based on the NOAA NMFS Stock Assessment Report (SAR), the California stock of harbor seal increased 
between 1981 and 2004; but 2009 and 2012 maximum counts were lower than 2004 (NOAA NMFS 
2015a). 

California sea lions are visitors to the harbor, occasionally using the harbor for foraging and the docks 
and other features within the Study Area as haul-out sites. Large numbers of California sea lions may be 
present in the harbor waters when fish runs occur within the harbor. (Weather, currents, seasonal 
upwelling conditions, and other oceanographic factors periodically bring anchovies, sardines, and other 
prey species into the harbor, in turn drawing great numbers of birds and marine mammals.) We 
observed one young male sea lion using the same haul-out at the end of C dock over a period of several 
days (Figure 2). Based on the NOAA NMFS SAR, the U.S. stock of California sea lion (from California to 
Baja California) is increasing in abundance with marked dips (and subsequent recovery) associated with 
El Nino years (NOAA NMFS 2015b). 

A resident population of greater than 50 coastal bottlenose dolphins occurs in the Monterey Bay 
(Hwang et al. 2014). Sixty-eight uniquely marked individuals were observed during surveys in the early 
1990's (Feinholz 1996). This population preferentially uses the northern part of the bay. Some of these 
same photo-identified dolphins have also been observed as far south as the Southern California Bight 
(Hwang et al 2014) and are known to interact with the larger U.S. (206 individuals) and Mexican 
populations of coastal bottlenose dolphins. The total population for this species was estimated to be 
453 in the 2017 SAR. The California coastal stock of bottlenose dolphin is stable or increasing in 
abundance (NOAA NMFS 2017). 

Resident (Monterey Bay stock) harbor porpoises are known to occur in the near shore coastal waters of 
the Monterey Bay. Visual observations of this species are rare, but several research projects have 
quantified the distribution and abundance of harbor porpoises in the Monterey Bay using aerial surveys, 
line transect surveys, as well as acoustic methods. The bathymetry of the northern Monterey Bay results 
in a relatively high density of harbor porpoises in the nearshore areas (Jacobsen et al. 2017; Jacobsen et 
al. 2015). The harbor porpoise population in Monterey Bay is estimated to be 3715 individuals with the 
northern part of the Monterey Bay representing approximately 15% of the stock (Forney et al. 2014). 
Harbor porpoises are the most common nearshore cetacean in Monterey Bay and have been observed 
outside the Santa Cruz Harbor (Forney Pers. Comm. 2018). Forney et al. (2014) reports an average 
density estimate of about 2.32 porpoises/square kilometer for the Monterey Bay porpoise stock 
'inshore' stratum, which includes waters near Santa Cruz Harbor; however, when porpoises aggregate, 
densities can reach 20-30 porpoises/square kilometer or more (Forney Pers. Comm. 2018; Jacobson et 
al. 2017). The Monterey Bay stock of harbor porpoises has shown an increase in abundance (NOAA 
NMFS 2014). 

Section 4: Affected Species Status and Distribution 

Eastern Pacific harbor seal and California sea lion occur in the open waters of the harbor, as described 
above, and are likely to be affected by the Aldo’s Seawall Replacement Project. The coastal bottlenose 
dolphin and Pacific harbor porpoise are resident cetaceans of the Monterey Bay and are known to occur 
outside the harbor mouth; these species may be affected by the Project. The status, distribution, known 
density, and stock trends regarding these species is described in the section above. Also described above 
are haul-out, molting, and foraging behavior for the two species that are known to occur within the 
harbor. The Santa Cruz Harbor is not a rookery or known breeding area for these species. Information 
about hearing sensitivity is described below. 
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Table 6 shows acoustic thresholds1 for both permanent threshold shifts (PTS) (Level A) and temporary 
threshold shifts (TTS)/behavioral disruption (Level B) for the harbor seal (phocid pinniped), California sea 
lion (otariid pinniped), bottlenose dolphin (mid-frequency cetacean), and harbor porpoise (high 
frequency cetacean). Level B values do not yet reflect the weighted acoustic thresholds for each marine 
mammal hearing group identified in NOAA NMFS (2016). 

Table 6. NOAA NMFS and USFWS in-water sound intensity criteria (dB) for impulsive and non-
impulsive sources and Level A and Level B impacts to marine mammals known to occur in the vicinity 
of the Aldo’s Seawall Replacement Project. 

Level A = PTS Onset (dB) Level B = Behavioral Disruption (dB) 

Non-Impulsive Impulsive Non-Impulsive Impulsive 

eastern Pacific harbor seal 201 
185 

PK: 218 
120 160 

California sea lion 219 
203 

PK: 232 
120 160 

coastal bottlenose dolphin 198 
185 

PK: 230 
120 160 

harbor porpoise 173 
155 

PK: 202 
120 160 

PK = Peak intensity; all other values represent cumulative 24-hour sound exposure levels (SEL). 

Section 5: Type of Incidental Taking Authorization Requested 

The Santa Cruz Port Disrict requests the issuance of an Incidental Harassment Authorization pursuant to 
Section 101(a)(5) of the Marine Mammal Protection Act (MMPA) for incidental take of 615 (Level B – TTS 
or behavioral disruption) and 45 (Level A – PTS) during the proposed Aldo’s Seawall Replacement Project 
during the period of June 15, 2019 – November 1, 2019. 

The activities outlined in Section 1 have the potential to take marine mammals by permanent threshold 
shifts (PTS) to hearing (Level A), direct injury (Level A), behavioral disruption (Level B) and temporary 
threshold shifts (TTS) (Level B). Take will potentially result from the following specific aspects of the 
proposed seawall replacement: 

• exposure to underwater sound from impact hammer and vibratory pile removal and driving

• visual and noise disturbances associated with general construction-related activities

• interactions with construction equipment

Section 6: Take Estimates for Marine Mammals 

We conservatively estimated take based on the estimated abundance of the species within the Santa 
Cruz Harbor, Monterey Bay, and/or from NOAA NMFS and USFWS SARs, and based on estimated 
abundance within Level A (based on hearing sensitivity) and standardized Level B isopleths (Figure 1). 
We took into account the transmission loss of in-water pile driving sound from the Project Area into the 
Monterey Bay, reduced to a narrow southeastern band by the breakwater at the mouth of the harbor 
(Figure 3).  We also took into account ambient noise in the harbor, attenuation strategies, and the soft 
start method. 

1 Acoustic thresholds refer to the levels of sound that, if exceeded, will likely result in temporary (TTS) or permanent changes 
(PTS) to marine mammal hearing sensitivity (NOAA NMFS 2018). 



Aldo’s Seawall Replacement Project Revised IHA Application 

EcoSystems West Consulting Group 14 March 2019 

For the eastern Pacific harbor seal we assume Level B take for the maximum number of animals 
observed in the harbor during May 2018 dawn surveys (23). This count is higher than for previous 
surveys of the harbor (Caltrans 2010a). We assume Level A take for the maximum number of animals 
observed within the harbor during daytime hours (3) including May 2018 surveys, 2018 harbor 
maintenance biological monitoring, 2008 and 2009 surveys (Caltrans 2010a), as well as pre-construction 
and other biological monitoring survey results (EcoSystems West 2016; EcoSystems West 2015a; 
EcoSystems West 2015b). Taking into account ambient noise in the harbor, attenuation strategies (pile 
cushions) and the soft start method, the effective isopleth for Level A (PTS) take of this species is likely 
to be smaller than the isopleth shown in Figure 1 for this species; however, Level A (PTS) take may occur 
during ingress to and egress from the harbor. We assume that biological monitoring would prevent 
other Level A (injury) take of this species. The harbor is not a rookery for this species. The harbor seal 
uses the harbor for molting. The project may result in disruption of this life event if pile driving occurs 
during molting season.  

For the California sea lion, especially with implementation of attenuation and the soft start method, 
Level A (PTS) take is estimated to be zero based on small Level A (PTS) isopleths and, with a biological 
monitor present, Level A (injury) from direct interaction with construction equipment is unlikely. The 
soft-start method would effectively deter these species from entering into the Level A (PTS) threshold 
radius and still allow for ingress to and egress from the harbor. 

We assumed Level B (behavioral disruption) take for these species based on the Level B isopleth for 
impact hammer pile driving (Figure 1) and the very large (10 km) isopleth for vibratory pile driving. This 
isopleth would be effectively reduced by the loud ambient noise associated with normal harbor 
activities and attenuation strategies. In addition, the transmission loss of in-water pile driving sound 
through the narrow breakwater at the mouth of the harbor directs sound waves in a narrow 
southeastern band. We assumed that sea lions associated with the Santa Cruz Wharf, although within 
the 4.6 km isopleth, would not be affected by in-water noise because of their location to the west of the 
Project Area. Sea lions foraging within the harbor and outside of the harbor may be disrupted by 
vibratory pile driving noise. 

We estimated take of the coastal bottlenose dolphins and the harbor porpoise based on their potential 
presence outside the harbor within the narrow band of in-water sound transmitting from the Project 
Area (Figure 3). This may result in Level B (behavioral disruption and TTS) take of these species. At the 
recommendation of NOAA Fisheries, we estimated Level B take using mean group size for each species 
and assuming a group passes through the ensonified area every other day. For bottlenose dolphins, the 
typical group size is 8 (Weller et al. 2016) and for harbor porpoise, the mean group size is 1.75 (Forney 
et al. 2014). Assuming groups pass through the ensonified area on 8 days, the total Level B take 
estimates would be 64 bottlenose dolphins and 14 harbor porpoises.  

We assumed that the soft start method would warn the animals away from the area and prevent Level A 
take of the harbor porpoise, despite its high frequency hearing sensitivity and relatively large Level A 
isopleth (Figure 1).  
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Table 7. Take Estimates for Marine Mammals Associated with the Aldo’s Seawall Replacement Project, Santa Cruz Harbor, Santa Cruz County, CA. 

Species 
Estimated 

Density 
Level B /Day Level B Total Level A/Day Level A Total 

Abundance of 
Stock 

Percentage of Stock 
Taken 

eastern 
Pacific harbor 

seal 
- 23 391 3 45 30,9681 1.4% 

California sea 
lion 

- 4 68 - - 296,7502 0.022% 

coastal 
bottlenose 

dolphin 
- 4 64 - - 4534 14% 

harbor 
porpoise 

2.32/square 
kilometer5 

0.875 14 - - 3,7155 0.38% 

Total Take 537 45 

1. 2012 California Stock (NOAA NMFS 2015a).
2. 2011 U.S. Stock – California-Baja California (NOAA NMFS 2015b)
3. 2014 Mainland Stock – Pigeon Point to Point Conception (USFWS 2014)
4. California Coastal Stock – San Francisco Bay to Ensenada (NOAA NMFS 2017).
5. Monterey Bay Stock (Jacobsen et al. 2017; Jacobsen et al. 2015; Forney et al. 2014)
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Section 7: Anticipated Impact of the Activity 

The activities outlined in Section 1 have the potential to impact marine mammals by PTS (Level A), direct 
injury (Level A), behavioral disruption (Level B) and TTS (Level B). Impacts would potentially result from 
the following specific aspects of the proposed seawall replacement: 

• exposure to underwater sound associated with impact hammer and vibratory pile driving

• in-air acoustic impacts

• visual and noise disturbances associated with general construction-related activities

• interactions with construction equipment

These potential impacts are discussed in detail below. Direct impacts associated with the project are 
expected to be minimal and occur only during in-water construction. The proposed project is small in 
scale, with the in-water work area limited to a relatively shallow approximately 8-meter by 50-meter 
area on one side of the Santa Cruz Harbor. The harbor is entirely developed, consisting of docks, boat 
launches, a boat yard, and other facilities that provide harbor services. Habitat for marine mammals 
known to occur within the harbor exists within the developed confines of the harbor. Marine mammals 
utilize the harbor waters and docks opportunistically for haul-outs, resting and grooming, and forage for 
bait fish, shellfish, and crustaceans that occur within the harbor. 

The harbor is not a rookery or known breeding area so no disruption of breeding activities is anticipated 
as a result of the project. The project may disrupt harbor seal molting if pile driving occurs during 
molting season. The project would not impact other life events, important food sources or other 
important biological resources.  

As described in Section 1 (MME 2018), the project is designed to minimize impacts to water quality and 
reduce noise-related impacts through limiting the number sheet piles driven each day, utilizing a variety 
of pile driving methods, employing attenuation strategies, and using the soft start method to warn 
animals of impending high intensity noise levels. A biological monitor would be present to mitigate 
potential impacts.  

The project is not anticipated to have any long-term impacts to marine mammal stock that occur in or 
near the Santa Cruz Harbor, based on its small scale and short duration, as well as minimization and 
mitigation measures. 

In-Water Acoustic Impacts 

The majority of construction-related noises levels will be low to moderate and are comparable to 
existing ambient noise levels associated with wave action, boat and vehicle traffic, boatyard activities 
and dredging. Extrapolating from a table provided in Buehler et al. (2015), ambient sound intensity 
levels associated with typical activities are likely to be between 125 dB and 145 dB.  

High intensity in-water noise levels associated with impact pile driving (impulsive noise) and continuous 
(non-impulsive) noise associated with vibratory pile driving may result in impacts to marine mammals. 
Pile driving is expected to occur over a 15-day period. Impacts associated with high intensity noise 
would be limited to this time period. Noise intensity levels at the PTS (Level A) values listed in Table 6 
may result in injury to marine mammal species and Level B noise intensity levels may result in behavioral 
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disruption or TTS of marine mammals that may be located near the proposed project area (NOAA NMFS 
2018; Carswell Pers. Comm. 2018). 

Estimated sound intensity levels associated with vibratory and impact pile driving activities (Table 3) and 
sound level intensity criterion (Table 6) are used to determine isopleths for marine mammals. NOAA 
NMFS provides a spreadsheet (included as a digital attachment) for calculating isopleths for Level A 
impacts. The spreadsheet shows that, during impact pile driving, PTS Onset (Level A) impacts will occur 
at the distances listed in Table 8. Level A thresholds (isopleths) are calculated by incorporating a 
weighting factor that takes into account each species’ hearing range, which determines its sensitivity to 
different sound frequencies.  

Table 8. In-water sound intensity criteria (dB) and associated isopleths for impact hammer pile driving 
activities* for the proposed Aldo’s Seawall Replacement Project. 

eastern Pacific 
harbor seal 

California 
sea lion 

coastal 
bottlenose 

dolphin 

harbor 
porpoise 

Level A 

(PTS) 

Criterion 185 203 185 155 

Isopleth 
499 meters 
(1640 feet) 

36.3 meters 
(119 feet) 

33.2 meters 
(109 feet) 

1111 meters 
(3642 feet) 

Level B 

(Behavioral 
Disruption) 

Criterion 160 160 160 160 

Isopleth 
1000 meters 
(3280 feet) 

1000 meters 
(3280 feet) 

1000 meters 
(3280 feet) 

1000 meters 
(3280 feet) 

* Isopleths are based on impact hammer producing 180 dB (SEL) driving 6 piles (3 pairs)/day at 300 strikes/pile (see
Construction Noise Intensity above).

NOAA NMFS also requires an analysis of behavioral disruption (Level B) impacts. (Level B) impacts 
associated with impact hammer pile driving are calculated using a standard transmission loss equation 
for practical spreading loss of underwater noise: 

TL = 15Log(R1/R2) 

where TL is the transmission loss [the difference between the (RMS) sound intensity at the point of 
measurement and the criterion (190 dB – 160 dB)], R1 is the distance from the source at which the 
transmission loss is estimated, and R2 is the distance of the known or measured sound level (10 meters) 
from the source. To determine the impact hammer Level B isopleths for the marine mammals listed in 
Table 7, the equation is rearranged: 

R1 = R2 10 (TL/15) = 10 m * 10 (30/15) = 1000 m 

where R1 is the isopleth, the threshold distance within which behavioral disruption would occur. 
Isopleths calculated using the standard transmission loss equation do not include weighting functions 
for marine mammal hearing groups and NOAA NMFS sound level criteria for Level B impacts are 
standardized and do not yet reflect the recent body of knowledge that differentiates the effects of 
sound on marine mammal hearing groups.  
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Isopleths associated with proposed impact pile driving activities for the Project are depicted in Figure 1. 

For vibratory pile removal, PTS impacts would occur at the distances listed in Table 9a. Isopleths for 
Level B impacts are calculated as follows. For the species listed in Table 7 (where TL = 152 dB - 120 dB 
and R2 = 10m): 

R1 = R2 10 (TL/15) = 10 m * 10 (32/15) = 1,360 m 

Based on the NOAA NMFS spreadsheet, for vibratory pile driving, PTS Onset (Level A) impacts will occur 
at the distances listed in Table 9b. Isopleths for Level B impacts (where TL = 160 dB -120 dB): 

R1 = R2 10 (TL/15) = 10 m * 10 (40/15) = 4,642 m = 4.6 km 

Table 9a. In-water sound intensity criteria (dB) and associated isopleths for vibratory pile removal* for 
the proposed Aldo’s Seawall Replacement Project. 

eastern Pacific 
harbor seal 

California 
sea lion 

coastal 
bottlenose dolphin 

harbor 
porpoise 

Level A 

(PTS) 

Criterion 201 219 198 173 

Isopleth 
3.4 meters 
(11 feet) 

0.2 meters 
(0.65 feet) 

0.5 meters 
(1.6 feet) 

8.4 meters 
(28 feet) 

Level B 

(Behavioral 
Disruption) 

Criterion 120 120 120 120 

Isopleth 
1360 meters 
(4460 feet) 

1360 meters 
(4460 feet) 

1360 meters 
(4460 feet) 

1360 meters 
(4460 feet) 

* Isopleths are based on vibratory pile removal generating a maximum of 152 dB (RMS).

Table 9b. In-water sound intensity criteria (dB) and associated isopleths for vibratory pile driving 
activities* for the proposed Aldo’s Seawall Replacement Project. 

eastern Pacific 
harbor seal 

California 
sea lion 

coastal 
bottlenose dolphin 

harbor 
porpoise 

Level A 

(PTS) 

Criterion 201 219 198 173 

Isopleth 
11.8 meters 

(39 feet) 
0.8 meters 
(2.6 feet) 

1.7 meters 
(5.6 feet) 

28.6 meters 
(94 feet) 

Level B 

(Behavioral 
Disruption) 

Criterion 120 120 120 120 

Isopleth 
4.6 kilometers 

(2.9 miles) 
4.6 kilometers 

(2.9 miles) 
4.6 kilometers 

(2.9 miles) 
4.6 kilometers 

(2.9 miles) 

* Isopleths are based on vibratory hammer producing 160 dB (SEL) [160 dB (RMS)] for 6 hours/day (see Construction Noise
Intensity above).
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Noise-producing activities will be minimized to the extent feasible. A vibratory pile driver will be utilized 
to drive sheet piles through the soil above the bedrock to minimize use of the impact driver. The impact 
driver will only be used to drive the sheet piles through the sandstone to ensure the sheet piles are 
sufficiently embedded for structural integrity. Attenuation measures (pile cushions) would be used to 
reduce or mitigate the sound level intensity and are described in Section 1 above. The soft start method 
would enable marine mammals to vacate the area before pile driving sound intensity reached levels that 
would cause Level A impacts. 

Using the 120-dB criterion for Level B impacts associated with vibratory pile driving generates an 
isopleth of 10 kilometers for all species (Figure 3). The 120-dB criterion does not take into account 
ambient noise levels in the harbor associated with wave action, boat and vehicle traffic, boatyard 
activities and dredging, which we have estimated to be between 125 dB and 145 dB, in-water, based on 
Buehler et al. (2015). Animals in the harbor are accustomed to these loud ambient noises such that 
behavioral disruption as a result of vibratory pile driving is likely to be reduced. Because attenuation 
devices would also reduce the sound intensity from vibratory pile driving, behavioral disruption would 
be further reduced. In addition, the in-water propagation of acoustic pressure waves from the source at 
the proposed project site would be restricted by the breakwater at the harbor mouth to a narrow band. 
This restriction of spreading would further reduce Level B impacts outside of the harbor (Figure 3). 

The project would employ the soft start method to reduce Level A take. This “warning” system is, in 
essence, a behavioral disruption, so we assume Level B takes for animals in the vicinity of the Project 
Area, but take into account the reductions to Level B take based on attenuation, ambient noise, and the 
shape of the harbor mouth. We also take into account the short duration and small scale of the project. 

These considerations are summarized below: 

• entirely developed project area (Santa Cruz Harbor)

• loud existing ambient noise levels (125 dB – 145 dB)

• small scale (8-meter by 50-meter in-water work area)

• attenuation (pile cushions)

• soft start method to warn animals to vacate the area

• breakwater at harbor mouth restricting sound wave transmission to Monterey Bay

All of these considerations reduce the effective Level B isopleth associated with vibratory pile driving. 

As harbor residents, and because of their sensitivity to pile driving sound frequencies, eastern Pacific 
harbor seals are most likely to be impacted by the Aldo’s Seawall Replacement Project. The closest 
nighttime haul-out site (B dock) is less than 100 meters (330 feet) from the proposed Project Area. 
Harbor seals would likely have left their nighttime haul-out by the Project start time in the morning and 
small numbers of harbor seals (0-3) would be foraging within the harbor with the majority leaving the 
harbor to forage in the bay. During May – August 2018 surveys, 0 – 3 harbor seals were observed 
foraging within the harbor during the day. During molting season (locally June – July), small numbers (0-
2) of harbor seals with peeling pelage were observed utilizing the haul-outs during the day. The average
number of harbor seals observed per day, including both in water and haul out observations, was 1.1 
animals. 
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Lower harbor haul-out locations, the lower harbor waters, and the Monterey Bay just outside of the 
harbor mouth are all within Level A isopleth (499 meters) for the harbor seal. Although the soft start 
method would warn harbor seals of noise-producing activities prior to injury, harbor seals may be 
“trapped” in the harbor to avoid injurious sound intensities or may be subject to Level A impacts during 
ingress to and egress from the harbor. 

Because of the small isopleth (36.3 meters) (Figure 1) and low numbers of California sea lions within the 
harbor, we do not expect Level A impacts to this species. The soft-start method would effectively deter 
these species from entering into the Level A threshold radius and still allow for ingress to and egress 
from the harbor. A biological monitor would be present to prevent Level A injury take. 

Level B impacts associated with impact hammer pile driving would occur within the same isopleth (1000 
meters) for all marine mammal species with potential to occur (Figure 1). Level B impacts would result 
from the soft start method that would warn marine mammals to vacate the area and could occur with 
ingress to and egress from the harbor. Most sea lions would likely be deterred by the noise associated 
with the soft start method and would not enter the harbor during construction activities or, if already 
present in the harbor, would be warned to leave or move further from the work area. 

For the harbor seal, behavioral disruption to harbor seals can be expected from the project, based on 
the numbers of individuals present in the lower harbor and their use of harbor docks as haul-outs, 
especially during molting, but would be reduced through attenuation and by existing ambient noise. 

Potential impacts to bottlenose dolphins and harbor porpoises are expected to be minimal with 
attenuation, allowing for ambient noise levels, and taking into consideration the narrow mouth of the 
harbor which would restrict sound transmission into the Monterey Bay to a narrow band of sound in the 
southeastern direction. 

Potential Level A impacts to marine mammals from vibratory pile driving are associated with much 
smaller isopleths than for impact hammer pile driving and, in addition, would be reduced with 
attenuation, allowing for ambient noise, and with the soft start method. 

As previously noted, Level B impacts from vibratory pile driving generated an isopleth of 10 kilometers 
for all species. Considerations that would effectively reduce this isopleth are also discussed above. 

In-Air Acoustic Impacts 

In-air noise levels associated with impact hammer and vibratory pile driving [110 dB and 101 dB at 15 
meters (50 feet) respectively] would be comparable to the louder ambient noises within the harbor such 
as large truck and diesel boat traffic, boatyard activities, and dredging. No mitigation is necessary for 
these noise levels. 

General Construction-Related Impacts 

Project construction activities could result in direct impacts (injury or mortality) to marine mammals if 
they entered the work area and were struck by construction equipment. The Project Area would be 
limited to a relatively shallow approximately 8 meter by 50 meter area to one side of the harbor. Project 
activities would not restrict the main channel of the harbor. It is unlikely that marine mammals would 
enter the work area. Biological monitoring and buffers would mitigate this potential impact. 
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Impacts from visual and noise disturbances associated with general construction-related activities are 
expected to be comparable to normal harbor activities such as large truck and diesel traffic, boatyard 
activities, and dredging. 

Post Construction Impacts 

No post construction impacts to marine mammals are anticipated as a result of this project. The project 
replaces in-kind a failing seawall. It is small in scale and limited to the immediate vicinity of the Project 
Area. Water quality would be protected through the use of a floating boom and other methods 
described in MME (2018). The project is short in duration – 18 weeks with 43 weeks of in-water work 
and 15 days of pile driving. 

Section 8: Anticipated Impacts on Subsistence Uses 

No Applicable. Impacts on subsistence uses does not apply to this project. 

Section 9: Anticipated Impacts on Habitat 

Minimal temporary impacts to habitat for the marine mammal species listed above will result from this 
project. The project replaces in-kind a failing seawall. It is small in scale and limited to the immediate 
vicinity of the Project Area. Water quality would be protected through the use of a floating boom and 
other methods described in engineering plans (MME 2018). The project is short in duration – 18 weeks 
with 43 weeks of in-water work and 15 days of pile driving. 

The docks nearby are utilized by harbor seals as night-time and molting haul outs and this species 
forages within the harbor waters, especially by the live bait dock. The project may temporarily disrupt 
these habitats through loud in-water noise transmission associated with pile driving. Since in-water work 
will occur after most harbor seals have vacated nighttime haul-outs, this impact is considered to by 
minimal. The project may temporarily disrupt harbor seal use of the harbor for foraging. Only small 
numbers of harbor seals are observed within the harbor during daytime hours. This impact is expected 
to be minimal. 

Sea lions occasionally use the docks as haul-outs and/or forage within the harbor. The project may 
temporarily disrupt the use of these habitats through loud in-water noise transmission associated with 
pile driving. 

No permanent impacts to marine mammal habitat are anticipated. 

Section 10: Anticipated Effects of Habitat Impacts on Marine Mammals 

No permanent impacts to habitat for the marine mammal species listed above will result from this 
project. 

During pile driving, the project may temporarily disrupt haul-out and foraging habitat within the harbor 
and limit ingress to and egress to these habitats by harbor seals. During pile driving activities, the project 
may temporarily disrupt the use of occasional haul-outs and foraging within the harbor by sea lions, if 
present during construction. 
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These species are accustomed to the loud ambient noises of the harbor associated with regular harbor 
activities such as wave action, boat and vehicle traffic, boatyard activities and dredging, which we have 
estimated to be between 125 dB and 145 dB, in-water, based on Buehler et al. (2015). Therefore, 
temporary impacts to habitat within the harbor are expected to be minimal. 

Section 11: Mitigation Measures 

The project has been designed to protect water quality through the use of a floating boom and other 
best management practices (MME 2018). Noise-reducing strategies have been incorporated into project 
plans including limiting the number sheet piles driven each day, utilizing a variety of pile driving methods 
to reduce peak noise levels and the number of impact hammer strikes, employing attenuation strategies 
(pile cushions), and using the soft start method to warn animals of impending high intensity noise levels. 
These are described in detail in Section 1. 

The following mitigation measures will be implemented to avoid or minimize potential project‐related 
impacts to eastern Pacific harbor seal, California sea lion, coastal bottlenose dolphin, and harbor 
porpoise [if visible and/or ocean conditions (e.g. Beaufort scale) allow].  

• Prior to initiation of in‐water construction, a qualified biological monitor, approved by NOAA NMFS
and USFWS will conduct monitoring of marine mammals to determine baseline behavioral states of
animals present.

• Prior to in‐water construction, the approved monitor will conduct a workers’ training to instruct
construction crews regarding the status and sensitivity of the target species in the area and the
actions to be taken to avoid or minimize impacts in the event of a target species entering the in‐
water work area.

• No disturbance or noise will be used to encourage the movement of marine mammals from the
work area. Additional methods for exclusion of the target species from the in‐water work area may
be recommended by NOAA NMFS and/or USFWS.

• The qualified biological monitor will be present during all in‐water construction activities to search
for target marine mammal species and halt project activities that could result in injury or mortality
to these species [an estimated 8 hour/day (or for the duration of in‐water construction activities
each day) during the estimated 45 days of in‐water activities. Each day, before pile driving (or other
loud in‐water construction activity) begins, the monitor will survey the designated buffer zone for
for marine mammals. The monitor will also scan for target species throughout the project vicinity,
i.e., the areas adjacent to the project area and buffer zone.

• For pile driving activities, a buffer radius will be determined in consultation with NOAA NMFS and
USFWS, based on estimated Level A and Level B isopleths for impact hammer and vibratory pile
driving, and taking into account attenuation strategies, ambient noise, and the feasibility of a
monitoring plan.

We propose a buffer radius of 100 meters, if attenuation is assumed to reduce noise levels by a
conservative 5 dB and ambient noise in the harbor is assumed to reduce the effective isopleth. This
buffer would be feasible for one biological monitor

During pile driving activities, the commencement of pile driving activities will be delayed each
morning and after a midday break if marine mammals are present within this buffer radius. Each day
prior to the start of pile‐driving, the approved monitor will survey the buffer zone for marine
mammals. If a marine mammal is detected, pile driving will be delayed until the marine mammal(s)
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has moved beyond the buffer zone, verified by visual confirmation or lack of visual sighting within 
the next 15 minutes of the last sighting, to assume that the animal has moved beyond the buffer 
zone. If the animal should move back into the buffer zone after the commencement of pile‐driving, 
no further work stoppage will be necessary, unless the animal comes within an unsafe distance of 
the work area that may result in injury to the animal. 

This distance would be the stop work distance, at which point, work will cease to avoid physical 
injury to the animal. This distance will be determined in consultation with USFWS and/or NMFS. We 
propose a 25-meter stop work distance. 

The monitor will record the species, numbers and behaviors of any animal(s) entering the buffer and 
stop work zones after commencement of work and will notify the Port District, NOAA NMFS via 
telephone and in writing within 48 hours. The monitor will also submit a written description of the 
event to the Port District (and in turn NMFS or USFWS, as applicable) within 7 days. 

• If marine mammals are present within the determined buffer radius and do not leave the area on
their own, employ the soft method of pile driving to warn the animals to vacate the buffer radius (as
described in Section 1).

• Other in‐water construction activities will generate noise levels comparable to existing ambient
noises in the harbor, such as a diesel truck. For these activities, we propose the stop work distance
be utilized by the biological monitor.

• The buffer zone and stop work distance will be clearly marked by highly visible stakes securely
placed into the banks.

• In the event that the monitor determines that a marine mammal has been injured by project
activities, all work shall cease and the Port District shall be notified. The Port District will consult
with NOAA NMFS and/or USFWS to determine if additional measures are necessary. Work may
resume upon notification by the agencies and the Port District.

• Post‐construction monitoring will be conducted to determine if harbor seals resume their use of
primary haul‐out sites. NMFS may require additional project conditions, to be applied depending on
the outcome of post‐construction monitoring.

Section 12: Arctic Plan of Cooperation 

Not applicable. The proposed activity will take place In Santa Cruz County, California and no activities 
will take place in or near a traditional Arctic subsistence hunting area. Therefore, there are no relevant 
subsistence uses of marine mammals implicated by this action. 

Section 13: Monitoring and Reporting 

A qualified biological monitor, approved by NOAA NMFS and USFWS will keep a record of all 
observations of marine mammals including preconstruction surveys, daily morning surveys, monitoring 
during the course of project activities, and post-construction monitoring. A data sheet will be utilized for 
detailed monitoring reports that will include the date, time, and specific location as well the following 
information on each observation: a) species identification and approximate number of animals 
observed; b) age and sex class of each animal (if possible); c) observed behavior, including activity and 
direction of movement; d) ongoing project activities at the time of observation and estimated exposure 
and/or take of animals; e) responses of target species to project activities; f) any unusual behavior or 
circumstances observed (project‐ or non‐project related); and g) location, date and time of each 
observation; and g) environmental conditions when observations were made. 
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During construction activities a biological monitor will be posted at a vantage point from which to 
observe harbor seals within the Level A impact pile driving isopleth for this species. The monitor will 
note changes in harbor seal haul-out and foraging behavior within and outside of this isopleth, as 
feasible. The biological monitors will also record activity of all other marine mammal species within and 
outside of the harbor to assess behavioral responses to pile driving activities. 

This monitoring will be performed concurrently with construction monitoring. 
A comprehensive summary report will address the goals of the monitoring plan, summarize the 
monitoring results, and assess the implementation and effectiveness of mitigation and monitoring. The 
summary report will compare the results to previous documentation of marine mammals within and 
near the Santa Cruz Harbor. Monitoring and summary reports will be submitted to the Port District, who 
will forward reports to NMFS and USFWS. 

Section 14: Suggested Means of Coordination 

EcoSystems West will provide monitoring data collected during all phases of the project the 
Port District, NOAA NMFS, USFWS, and CDFW. This information will also be made available to 
marine mammal researchers (e.g. UCSC, USGS, Moss Landing Marine Lab, and Monterey Bay 
Aquarium), local experts (e.g. Hatfield Pers. Comm. 2018; Forney Pers. Comm. 2018), other 
interested agencies, and the general public. 


	Structure Bookmarks
	Document




