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1. Introduction 

1.1. Project Overview 

Tradepoint TiL Terminals, LLC (TTT) is proposing to construct a container terminal shipping facility at 

Sparrows Point in the Patapsco River of Baltimore, Maryland. The Proponent has conducted an 

environmental impact assessment, and a Record of Decision and federal permits were issued by the US 

Army Corps of Engineers. A Wetland License was also issued by the Maryland Board of Public Works. 

Special conditions in these federal and state permits require coordination with the National Ocean and 

Atmospheric Administration’s (NOAA) National Marine Fisheries Service (NMFS) and the State of 

Maryland’s regulatory agencies with respect to measuring and monitoring underwater acoustic sound 

from pile driving activities. Acoustic monitoring is necessary to document that sound levels remained at, 

or less than, the predicted levels used to evaluate potential harm to protected species, including migratory 

fish.  

During the Sparrows Point Container Terminal (SPCT) project, a wharf approximately 3,000 ft long by 157 

ft wide consisting of 1,517 monopiles will be driven in a grid over the region, with piles spaced every 20 ft 

along the length and every 25 ft along the width. The wharf will be constructed around open-ended steel 

pipe piles of varying diameter: 908 30-inch piles, 456 36-inch piles, and 153 48-inch diameter. Piles will be 

driven using vibratory and impact pile driving, and each section of the wharf will include both vibratory 

and impact piling. Additionally, three crews may work concurrently, meaning any combination of up to 

three operations could happen simultaneously. When evaluating predicted distance to sound thresholds 

for concurrent operations, the more conservative (e.g., lower) threshold was applied for operations with 

more than one installation method. Sound exposure level (SEL) from all concurrent piling sound sources 

was summed to compute total exposure across 24h. According to the buildout plan (Section 2.1), up to 

one pile each of 30-inch, 36-inch, and 48-inch diameter could be installed concurrently. The concurrent 

scenarios were modeled at the southernmost installation location due to its proximity to the channel. 

Dredging is planned concurrent to piling for this project but a detailed dredging schedule has not yet 

been determined. Water depth changes resulting from dredging may affect the measured ranges to 

thresholds, but it is important to note that the expected (modeled) ranges were calculated assuming 

dredging had been completed, i.e., the most conservative scenario. 

Sound with the potential to injure or disrupt protected species that may be in the area, such as 

Tamanend’s bottlenose dolphins (Tursiops erebennus), Atlantic Sturgeon (Acipenser oxyrinchus), and 

migratory fish, will be produced during the planned installation of piles. This document describes planned 

sound field verification methods to satisfy the acoustic monitoring requirements in the federal and state 

permits ([DoC] Department of Commerce (US) and [NOAA] National Oceanic and Atmospheric 

Administration (US) 2025).  
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1.2. Objectives 

• Measure, plot, and validate sound levels produced during pile driving. 

• Determine the isopleth ranges to injury and behavioral disruption for Tamanend’s bottlenose dolphin 

and migratory fish. 

1.3. Compliance Requirements and Recommendations 

The sound field verification (SFV) requirements and recommendations during construction are listed in a 

letter received from NMFS on 08 May, 2025 ((DoC and NOAA 2025)). During an SFV, the sound levels 

produced during pile driving are measured and compared to the sound levels predicted for the 

operations. This is done to ensure that the sound fields produced comply with permitted ranges to 

regulatory thresholds.  

Atlantic Sturgeon and Tamanend’s bottlenose dolphin are protected species and known to inhabit the 

construction area, which also serves as a passage for migratory fish. Atlantic Sturgeon exposed to 

impulsive sound exceeding 206 dB re 1 µPa2 peak level (PK) or 187 dB re 1 µPa2·s sound exposure level 

(SEL) may be injured. For Tamanend’s bottlenose dolphin, the thresholds to potential injury (letter 

received from NMFS on 08 May, 2025 (DoC and NOAA 2025)) are 230 dB re 1 µPa2 PK and 193 dB re 1 

µPa2 s SEL (impact) or 201 dB re 1 µPa2 s SEL (vibratory). Like the potential for injury, behavioral 

disruption of Atlantic Sturgeon may occur for animals exposed to sound pressure level (SPL) >150 dB re 

1 µPa2 and for Tamanend’s dolphin for animals exposed to SPL >160 dB re 1 µPa2 (impact piling) or SPL 

>120 dB re 1 µPa2 (vibratory piling). Predicted source levels for similar piles are shown in Table 1 and the 

predicted ranges to the PK, SEL, and SPL thresholds for similar piles are shown in Tables 2 and 3 (DoC 

and NOAA 2025). The SFV will empirically determine ranges to injury and behavioral disruption of Atlantic 

Sturgeon and Tamanend’s bottlenose dolphin.  

Predicted ranges (R95%) to injury and behavioral disturbance for Atlantic Sturgeon are shown in Table 2 

and for Tamanend’s bottlenose dolphin in Table 3. The ranges presented assume no mitigation. 

Table 1. Predicted sound levels at 10 m for the planned piles (from Table 1 of(DoC and NOAA 2025)). 

Type of Pile Hammer Type 
Estimated Peak 

Noise Level (dBPeak) 

Estimated Pressure 

Level (dBRMS) 

Estimated Single 

Strike Sound 

Exposure Level 

(dBsSEL) 

30” Steel Pipe Impact 211.3 192.6 174.8 

36” Steel Pipe Impact 219.3 200.5 182.1 

48” Steel Pipe Impact 225.7 206.9 188.9 

30” Steel Pipe Vibratory NA 175.3 163.9 

36” Steel Pipe Vibratory NA 182.2 170.6 

48” Steel Pipe Vibratory NA 186.6 175.3 

dB = decibel; dBPeak = peak sound pressure level in units of dB referenced to 1 micropascal squared; dBRMS = root-

mean-square sound pressure level in units of dB referenced to 1 micropascal squared; dBsSEL = sound exposure level 

for a single strike in units of dB referenced to 1 micropascal squared second  

“NA” indicates the threshold is not applicable for the given scenario. 
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Table 2. Predicted range (R95%) to injury and behavioral disturbance thresholds for Atlantic Sturgeon and Fish < 2 g 

(Table 2 of (DoC and NOAA 2025)). 

 Type of Pile 
Hammer 

Type 

Distance (m) 

to 206 dB PK 

injury 

Distance (m) 

to 187 dB SEL 

injury 

Distance (m) to 

183 dB SEL 

injury 

Distance (m) to 

150 dB SPL 

Behavior  

In
d

iv
id

u
a
l 

P
ile

s 

30” Steel Pipe Impact - 128 234 902 

36” Steel Pipe Impact 20 389 549 1,494 

48” Steel Pipe Impact 40 967 1,303 2,121 

30” Steel Pipe Vibratory NA 161 206 45 

36” Steel Pipe Vibratory NA 431 638 336 

48” Steel Pipe Vibratory NA 636 892 556 

C
o

n
c
u

rr
e
n

t 

P
ili

n
g
 

30”, 36”, 48” 

Steel Pipe 

Impact  

(3 locations) 
43 920 1,212 1,447 

30”, 36”, 48” 

Steel Pipe 

Vibratory  

(3 locations) 
NA 1,044 1,316 687 

30”, 36”, 48” 

Steel Pipe 

Vibratory (1) 

Impact (2),  
43 927 1,229 1,442 

dB = decibel; dBPeak = peak sound pressure level in units of dB referenced to 1 micropascal squared; dBRMS = root-

mean-square sound pressure level in units of dB referenced to 1 micropascal squared; dBsSEL = sound exposure level 

for a single strike in units of dB referenced to 1 micropascal squared second  

A dash (“-“) indicates the threshold was not reached within the modeling resolution. “NA” indicates the threshold is 

not applicable for the given scenario. 
 

 

Table 3. Predicted range (R95%) to injury and behavioral disturbance thresholds for Tamanend’s bottlenose dolphin 

(Table 3 of(DoC and NOAA 2025)).    

 Type of Pile 
Hammer 

Type 

Distance (m) 

to 230 dBPeak 

(injury) 

Distance (m) 

to 193 dB 

cSEL 

Intermittent 

Injury 

Threshold 

Distance (m) 

to 201 dB 

cSEL 

Continuous 

Injury 

Threshold 

Distance (m) 

to 

Intermittent 

Behavioral 

Disturbance 

Threshold 

(160 dBRMS)  

Distance 

(m) to 

Continuous 

Behavioral 

Disturbance 

Threshold 

(120 dBRMS)  

In
d

iv
id

u
a
l 

P
ile

s 

30” Steel Pipe Impact - - NA 330 NA 

36” Steel Pipe Impact - - NA 730 NA 

48” Steel Pipe Impact - 30 NA 1,230 NA 

30” Steel Pipe Vibratory NA NA - NA 1,980  

36” Steel Pipe Vibratory NA NA - NA 2,400  

48” Steel Pipe Vibratory NA NA - NA 2,470 

C
o

n
c
u

rr
e
n

t 

P
ili

n
g
 

30”, 36”, 48” 

Steel Pipe 

Impact  

(3 locations) 
- 40 NA 1,189 NA 

30”, 36”, 48” 

Steel Pipe 

Vibratory  

(3 locations) 
NA NA - NA 2,182 

30”, 36”, 48” 

Steel Pipe 

Vibratory (1) 

Impact (2),  
- 40 ≤10 1,179 2,854 

dB = decibel; dBPeak = peak sound pressure level in units of dB referenced to 1 micropascal squared; dBRMS = root-

mean-square sound pressure level in units of dB referenced to 1 micropascal squared; dBsSEL = sound exposure level 

for a single strike in units of dB referenced to 1 micropascal squared second  
A dash (“-“) indicates the threshold was not reached within the modeling resolution. “NA” indicates the threshold is 

not applicable for the given scenario. 

 

For this project, the distance to the 183 dB SEL fish injury isopleth ranges from 206 to 1,316 m and the 

distance to the 187 dB SEL fish injury isopleth ranges from 128 to 1,044 m (depending on the pile 

diameter and installation method). The distance to injury thresholds for Tamanend’s bottlenose dolphins 
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were not reached within the modeling resolution except for scenarios involving impact pile driving of a 48-

inch pile, for the 193 dB SEL threshold. For a single 48-inch pile, this distance is predicted to occur at 

approximately 30 m, while for concurrent installation of a 48-inch pile with two smaller piles it is predicted 

to occur at 40 m. 

Noise levels are expected to be below 150 dB SPL at distances beyond approximately 2,121 m from the 

pile being installed for impact pile driving and 687 m for vibratory pile driving (for multiple concurrent 

piles). Noise levels are expected to be below 160 dB SPL beyond approximately 1,230 m for impact pile 

driving and below 120 dB SPL beyond approximately 2,470 m for vibratory pile driving. For concurrent 

vibratory and impact pile driving, simultaneous sound levels to 120 dB SPL could occur out to 2,854 m 

from the piling midpoint. 
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2. Methodological Processes 

2.1. Pile Installation Overview 

Installation is expected to begin in mid-May 2026. The pile installation period will proceed from north to 

south along a series of 150 lines, or bents, spaced every 20 ft (Figure 1). Installation will occur across 10 

bents at a time, with sets of 30 bents completed approximately every 6 months throughout the project. 

The installation of each section (10 bents) will occur in three phases across west-east rows: Phase 1A 

focused on installing the 30-inch piles in rows H and G; Phase 1B covering installation of 30-inch and 36-

inch piles in rows D, E, and F; and Phase 2 covering installation of 30-inch, 36-inch, and 48-inch piles in 

rows A, C, and B . The total installation campaign is expected to be completed within three years. 

Table 4. Buildout of the total number of piles of a given diameter by installation row. 

Row 
Pile Diameter 

(inches) 
Quantity 

A 30 153 

B 48 153 

C 36 153 

D 30 153 

E 30 153 

F 36 301 

G 30 153 

H 30 296 

H 36 2 
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Figure 1. Image of container geometry and cross-section of pile positions for the SPCT project. North is to the left. 
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2.2. Recording Locations 

Distances to specified levels are found from transmission loss equations fitted to received levels at 

different recording distances. Simple transmission loss is approximately logarithmic with range. At least 

three measurement locations are desired. These receiver stations will be positioned along the primary 

measurement radius during installation measurements to estimated ranges to sound level thresholds.  

The longest distance to Level B threshold is expected for the concurrent scenario with impact and 

vibratory pile driving at 2,854 m, where the continuous 120 dB SPL threshold was applied. For a single 

installation method, the longest distance of 2,121 m is predicted for the 150 dB SPL threshold for fish 

when installing a 48-inch pile with impact piling. The shortest distance of 20 m was predicted for the 206 

dB PK injury threshold for Atlantic Sturgeon.  

JASCO will monitor for a minimum of three weeks (five days per week) in total. Beginning at the initial 

installation of each pile group (G/H, D/E/F, and A/B/C), JASCO will conduct one week of thorough SFV 

monitoring at three stations nominally located 25, 1,000, and 2,500 m (82, 3,280, and 8,202 ft) from the 

pile groups (Table 5). The measurement distances are placed to cover the ranges to potential injury for 

fish ≥ 2 g (up to 1,040 m; Table 2), fish < 2 g (up to 1,316 m; Table 2), and bottlenose dolphin (30-40 m; 

Table 3) and potential behavioral response for fish (up to 1,450 m; Table 2). Ranges to potential 

behavioral response for bottlenose dolphin (up to 2,850 m; Table 3) can be extrapolated from these 

stations. It is noted that the first monitoring week (Scenario 1) will measure pile types G/H, the second 

monitoring week (Scenario 2) will start during the initial installation of pile types D/E/F and will include on-

going installation of G/H pile types (i.e., concurrent installation of D/E/F and G/H). Likewise, the third week 

of monitoring (Scenario 3) will start during the initial installation of pile types A/B/C but include the on-

going concurrent installation of pile types D/E/F and G/H. Geo-specific locations for the recording systems 

for the first monopiles are listed in Table 5 and shown in Figure 2.  

Table 5. Latitude and longitude of planned nominal recording locations during initial pile installations for thorough 

SFV. 

Monitoring 

Scenario 
Pile ID Scenario Description Pile Location 25 m 1000 m 2500 m 

1 G1 Installation of pile type G. 
39°12.66955', 

-76°29.1536’ 

39°12.65184', 

-76°29.12236’ 

39°12.11988', 

-76°29.05716’ 

39°11.31642’, 

-76°28.91766’ 

2 

G20* 
Concurrent installation of 

pile types G and E. 

39°12.6069', 

-76°29.15174' 

E1 
39°12.669’, 

-76°29.1441’ 

3 

G65* 

Concurrent installation of 

pile types G, F, and B. 

39°12.45868', 

-76°29.14697' 

F25* 
39°12.59051’,  

-76°29.14698’ 

B1 
39°12.670’, 

-76°29.1282’ 

*Nominal pile locations for concurrent monitoring represent the early and later periods of piling in three rows 

concurrently. The exact locations will be selected during construction to monitor the concurrent piling sound. 
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Figure 2. Planned nominal recording locations during pile installation for TSFV. 

 

A complete record of installation is planned for each pile monitored so that accurate total sound energy 

(SEL) is measured and reported. Pile driving logs of the applied hammer energy per strike and pile 

insertion depth (e.g., in 25 cm increments) are required for data interpretation, such that a relationship 

between sound output and applied hammer energy or insertion depth can be derived. This information 

can be useful for future planning and decisions around mitigation measures. Acoustic data will be stored 

on the AMAR recorders deployed on the seabed and downloaded once the recording is complete and the 

recorder retrieved. 

An interim summary report for each week (five days of monitoring) of measurements will be submitted 

one week following the completion of monitoring by TTT to NMFS at itp.monitoring reports@noaa.gov, 

GARFO at nmfs.gar.incidental-take@noaa.gov, MDE at mathew.wallach@maryland.gov, and USACE at 

maria.teresi@usace.army.mil. 

A final report summarizing measurements from all monitoring will be submitted within 90 days of the 

completion of the final monitoring measurement and will include peak pressure, sound pressure level, and 

mailto:itp.monitoring%20reports@noaa.gov
mailto:nmfs.gar.incidental-take@noaa.gov
mailto:mathew.wallach@maryland.gov
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sound exposure level, the ranges for Level A and B for marine mammals and injury and behavioral 

disruption threshold for migratory fish. 

2.3. Equipment Design  

2.3.1. SFV Recording Systems 

To measure sound levels generated during pile driving, JASCO will supply autonomous monitoring 

equipment that will be deployed at multiple fixed locations. The proposed physical equipment for the SFV 

includes a subsea mooring with an AMAR G4 equipped with two hydrophones, both placed ~1.5 m from 

the seafloor (Figure 3). The mooring plate assembly that contacts the seabed is ~1 m2 and the small 

anchor for the top-float assembly is ~0.25 m2, both are expected to penetrate the bottom no more than a 

few centimeters.  

Acoustic measurements will be performed with three AMARs for complete SFV each fitted with two 

GeoSpectrum M36 hydrophones configured to sample at 64 ksps (10 Hz to 32 kHz recording bandwidth) 

with 24-bit resolution. The recording bandwidth of the hydrophones is expected to sufficiently cover the 

frequency range of pile driving activity (see Attachment E-1). As part of the JASCO Canada LTD ISO 9001 

certified Quality Management System, JASCO tracks equipment retrieval rates. JASCO has achieved a 

99.8% retrieval rate and 99.2% data return rate throughout more than 500 deployments since 2016 

(Figure 4).  

 

Figure 3. Fixed-location autonomous recording systems for SFV. 

CURRENT = 0 - 1 m/s

40 kg Anchor

Mooring Diagram 153 - B
G3 AMAR on Plate &

Surface Float Recovery

20-50 m

Continuous ground line or master link to avoid load transfers.

MOORING PLATE ASSEMBLY (450 kg WLL)

(81 kg (in-air) / 52 kg (submerged), Steel Frame 

includes:

• JASCO G3 AMAR (250 msw depth rating)

• 48-cell Battery Pack (250 msw depth rating)

• Hydrophone mounted in shrouded cage; M36 

high sensitivity (-165 dB nominal) suspended 
from frame by (2) 33" HCL bands and buckles

• Hydrophone mounted in shrouded cage; M36 

high sensitivity (-165 dB nominal) mid-water 

column under sub surface float.

• HEC  Cable

• Mooring Plate 

• Base plate lift frame

TOP FLOAT ASSEMBLY

• POLYFORM FLOAT ~ 

100Kg

• Satellite Tracking 

Beacon (MetOcean 

KILO Iridium)

• 1/2" Safety 

Galvanized Shackle 

w/ isolation (Crosby 

G-2130, WLL 2 t)

• 3/8 POLYSPEC, 

~1.5X water depth 
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Figure 4. JASCO’s retrieval and data recovery rate for more than 500 deployments.  

2.4. Recording System Calibrations 

The recorder will be calibrated to verify the sensitivity of each sensor or system as a whole (i.e., the 

hydrophone, pre-amplifier, and AMAR). Each hydrophone/AMAR will be calibrated at the warehouse, and 

verification of calibration will be performed prior to deployment and within 24-hours of retrieval (battery 

life permitting) with a pistonphone type 42AC precision sound source (G.R.A.S. Sound & Vibration A/S; 

Figure 5). The pistonphone calibrator produces a constant tone at 250 Hz at a fixed distance from the 

hydrophone sensor in an airtight space with known volume. The recorded level of the reference tone on 

the hydrophone yields the system gain for the AMAR and hydrophone. To determine absolute sound 

pressure levels, this gain will be applied during data analysis. Typical calibration variance using this 

method is less than 1 dB absolute pressure. 

The calibrations performed prior to the field deployment will be verified for consistency (i.e., <1 dB 

difference) with the measurements acquired within 24 hours of recovery. The post-retrieval calibration 

allows us to ensure sensitivities were consistent during the deployment (see Attachment E-1). 

 

Figure 5. Split view of a G.R.A.S. 42AC pistonphone calibrator with an M36 hydrophone. 
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2.5. Data Analysis 

2.5.1. Vibratory Piling 

Autonomous acoustic recordings of vibratory piling from the SFV will be processed using PAMlab 

software (Figure 6) that automatically calculates the relevant metrics based on vibratory piling start and 

end times. For the duration of vibratory piling, PAMlab stores the per-second SPLrms for each one-third 

octave band. From the measured values, the following metrics are calculated: 

• The distances where the 95th percentile received SPLrms decays to 120 dB 

• The broadband sound exposure level (SEL, dB re 1 μPa²·s) for the duration of vibratory piling 

• The per-day, broadband sound exposure level (SEL, dB re 1 μPa²·s)  

Note: All measurements will be unweighted, but they will be weighted in post-processing for all hearing 

groups.  

 

Figure 6. PAMlab software tool example for vibratory piling analysis and associated metrics.  

2.5.2. Impact Piling 

Autonomous acoustic recordings from the SFV will be processed using PAMlab software (Figure 7) that 

automatically detects pile driving sounds and calculates the relevant metrics. For impact driving, it uses a 

Teager-Kaiser impulse detector to identify pile-driving strikes. For each pile strike the detector stores:  

• Peak pressure level (PK) (dB re 1 μPa)  

• Peak-to-peak pressure (dB re 1 μPa)  

• The duration of the pulse (time span that includes 90% of the pulse energy)  

• The sound pressure levels (SPL) (90% energy and IEC fast time-weighted, dB re 1 μPa) 

From the measured values, the following metrics are calculated: 

• The distances where the received SPLrms decays to 160 dB 

• The single strike broadband sound exposure level (SEL, dB re 1 μPa²·s)  

• The decidecade-band single-strike SEL  

• The per-day, broadband sound exposure level (SEL, dB re 1 μPa²·s)  

Note: All measurements will be unweighted, but they will be weighted in post-processing for all hearing 

groups.  
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Figure 7. PAMlab software tool example for automated detection strikes and associated metrics.  

2.6. Field Measurement 

JASCO’s field team will consist of two acousticians to deploy and retrieve acoustic equipment (see 

Attachment E-2) for overview of deployment and retrieval procedures) from a chartered vessel (see 

Attachment E-3). A third on-shore acoustician will process the collected data for rapid analysis and 

reporting.  

Field personnel will conduct a Job Safety Analysis (JSA) prior to operations and follow deployment and 

retrieval procedures. To ensure safety and coordinate activities, communication is required between the 

installation and monitoring teams. Communication between the measurement team and the construction 

team is critical for safety and the successful completion of the project. Shoreside communication can be 

handled using email and phone by JASCO’s project manager (PM) (TBD). In the field, JASCO’s point of 

contact will be the field lead (TBD). In the field, the SFV field lead will communicate with the operations 

lead or construction foreman (TBD), and potentially other members of the construction crew, via very-

high-frequency (VHF) radio on channel 16, (and/or other designated working channels). A 

communications matrix indicating methods of communications and details for contacting individuals is 

shown in Table 6. 

Table 6. Communications matrix. 

Position Name Preferred communication Secondary communication 

TTT Foreman  TBD VHF ## TBD 

JASCO Field Lead TBD VHF ## TBD 

JASCO Field Technician  TBD VHF ## TBD 

JASCO PM TBD VHF ## TBD 

PSO provider’s Lead PSO TBD VHF ## TBD 

TTT PM/Operations Lead TBD VHF ## TBD 
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2.7. Information to be Communicated 

Table 7. Information to be communicated to JASCO. 

Information Communicated by Method Communicated to 

construction vessel on site 

TTT PM Email/phone JASCO PM 
72-hour NOI to perform driving activities 

48-hour update prior to driving activities 

24-hour update prior to driving activities 

2-hr notice prior to driving activities 

Operations Lead/  

Construction foreman 
VHF 16 1 

JASCO  

Field Lead 

Notice of start of driving 

Notice of any pause in driving 

Notice of resuming driving 

Notice of completion of driving 

Notice of safe to return to site for retrieval of recorders 
1  Unless a working channel is specified for the operation. 

Table 8. Information that JASCO will communicate. 

Information Communicated by Method Communicated to 

Notice to sail to site 
JASCO  

PM 
Email/phone 

TTT PM/ 

Operations Lead 

Notice of on-site arrival 
JASCO 

Field Lead 
VHF 161 

Operations Lead/ 

Construction Foreman 2 

Recording systems deployed 
JASCO 

Field Lead 
VHF 161 

Operations Lead/ 

Construction Foreman 2 

Intent to retrieve recording systems 
JASCO 

PM 
Email/phone 

TTT PM/ 

Operations Lead 

Notice of on-site arrival 
JASCO 

Field Lead 
VHF 16 1 

Operations Lead/ 

Construction Foreman 2 
1  Unless a working channel is specified for the operation. 
2  Additionally communicated by JASCO PM to TTT’s PM by email/phone.  

2.8. Reporting 

An IHA is not yet available for this project. Based on previous projects, it is anticipated that JASCO will 

provide information which aligns with BOEM’s Best Management Practices for monopile pile driving. 

JASCO will deliver: 

• Initial results of a thorough SFV will be processed, compiled, and reported to the contractor (TTTf) as 

soon as possible following sound field measurements as an interim report. 

• A final SFV report (including raw data and metadata) describing the results of the field data collection 

efforts and comparing the field measurements relative to the model within 90 days of the final 

monitoring measurement retrieval (TTT). 

• All draft and final monitoring reports will be submitted to PR.ITP.MonitoringReports@noaa.gov, 

itp.daly@noaa.gov,  GARFO at nmfs.gar.incidental-take@noaa.gov, MDE at 

mathew.wallach@maryland.gov, and USACE at maria.teresi@usace.army.mil. 

https://www.boem.gov/sites/default/files/documents/renewable-energy/BOEMOffshoreWindPileDrivingSoundModelingGuidance.pdf
mailto:PR.ITP.MonitoringReports@noaa.gov
mailto:itp.daly@noaa.gov
mailto:nmfs.gar.incidental-take@noaa.gov
mailto:mathew.wallach@maryland.gov
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The final report will include: 

1. Peak sound pressure level (SPLpk), root-mean-square sound pressure level that contains 90% of the 

acoustic energy (SPLrms), single strike sound exposure level (SELss), integration time for SPLrms, 

distances where the received SPLrms decay to 160 dB, as well as integration time for such SPLrms, 

SELss spectrum, and 24-hour cumulative SEL extrapolated from measurements. All these levels must 

be reported in the form of (1) median, (2) mean, (3) maximum, and (4) minimum.  

2. The sound levels reported must be in median and linear average (i.e., taking averages of sound 

intensity before converting to dB).  

3. A description of depth and sediment type at the recording location.  

4. Number of strikes per pile measured (hammer logs and penetration depth), one-third octave band (or 

decidecade) spectrum and/or power spectral density.  

5. Hydrophone equipment and methods: recording device, sampling rate, distance from the pile where 

recordings were made; depth of recording device(s).  

6. Description of the PAM hardware and software, including software version used, calibration data, 

bandwidth capability of hydrophone(s), any filters used in hardware or software, any limitations with 

the equipment, and other information.  

7. Local environmental conditions, such as references to visibility metrics, transmission loss data 

collected on-site (or the sound velocity profile), baseline pre- and post-activity ambient noise levels 

(broad-band and/or within frequencies of concern). 

8. Spatial configuration of the noise attenuation device(s) relative to the pile.  

9. The extents of the Level A and Level B harassment zones.  

10. Any action taken to adjust noise attenuation devices. 
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Attachment E-1: Hydrophone Sensitivity 

Three different sensitivity GTI hydrophones (-210, -200, and -165 dB re 1V/µPa) will be used on the 

moorings for the SFV. The closest two stations will have the least sensitive hydrophones, -210 dB re 

1V/µPa, to avoid saturation during pile driving events. The middle stations will use -200 dB re 1V/µPa 

hydrophones, and the farthest station will have one -200 dB re 1V/µPa along with one higher sensitivity 

hydrophone, -165 dB re 1V/µPa, so that ambient levels will be captured along with the pile driving sounds. 

Hydrophone sensitivity as a function of frequency is shown in Figures 8 - 10. 

 

 

 

Figure 8. Spectral response of -210 dB re 1V/µPa GTI M36-V00-902 hydrophones 
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Figure 9. Spectral response of -200 dB re 1V/µPa GTI M36-900 hydrophones 

 

 

 

Figure 10. Spectral response of -165 dB re 1V/µPa GTI M36-V35-900 hydrophone 
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