
Memorandum September 27, 2024 

 

1201 3rd Avenue, Suite 2600 
Seattle, Washington 98101 

206.287.9130 
 

\\fuji\Anchor\Projects\KPFF\Municipality of Skagway\Skagway Ore Dock Permit & Dredging\IHA\IHA Renewal\IHA_Renewal_Request_09-24-2024.docx 

To: Jenna Harlacher and Kathleen Leonard, National Oceanic and Atmospheric Administration 

From: Merri Martz, Brianna Blaud, and Delaney Inman, Anchor QEA 

cc: Brad Ryan, Municipality of Skagway 

Re: Incidental Harassment Authorization Renewal Request, Skagway Ore Terminal 
Redevelopment Project 

 

Introduction 
This memorandum has been prepared to request a renewal of the Incidental Harassment 
Authorization (IHA) for replacement of the Skagway Ore Peninsula Dock in Skagway, Alaska, 
approved by the National Oceanic and Atmospheric Administration (NOAA) on August 29, 2023, that 
is valid from October 1, 2023, through September 30, 2024 (Season 1; NOAA 2023). Note that on 
March 15, 2024, an IHA modification request was submitted to request Level A and B take for 
northern fur seal. This request was approved and issued on April 30, 2024 (NOAA 2024). This request 
for renewal is for a second season (Season 2) to complete the work previously authorized by the IHA. 

The Municipality of Skagway (MOS) has partially completed the replacement of the Skagway Ore 
Terminal. The purpose of the project is to replace existing in-water and overwater structures to serve 
the multiple needs of the Port of Skagway (Port), including cruise ships, fuel supply barges, cargo 
barges, and ore export vessels. The project is located on a 7-acre parcel of waterfront land that 
includes both the ore dock and the associated upland facility (Figure 1). The ore terminal facilities are 
currently owned by the MOS.  

Description of Specified Activity Under Renewal 
The approved IHA allowed for the following pile-related activities during Season 1: 

• Removal of 423 timber piles and 269 steel piles ranging from 10.75 to 30 inches in diameter 
via vibratory hammer 

• Installation of 206 steel piles less than 30 inches in diameter (including 36 temporary piles) 
and 74 steel piles greater than or equal to 30 inches in diameter via vibratory and impact pile 
driving. 

Work completed in Season 1 is summarized in Table 1. The proposed work for this Season 2 IHA 
renewal is a subset of the work that was previously authorized, because not all authorized work was 
completed during the originally authorized year. The proposed activities for Season 2 include 
installing two 24-inch-diameter steel piles using a vibratory and impact hammer and removing 
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10 timber piles less than 24-inches in diameter with a vibratory hammer to stabilize an existing 
fender. The proposed Season 2 activities are necessary to support safe fuel barge mooring. 
Additional remaining work (i.e., from the original IHA application) is expected to be completed under 
a new IHA once additional project funding has been obtained. The locations of the completed and 
remaining work are shown in Attachment 1. 

Table 1  
Summary of Work Completed in Season 1 and Remaining 

Pile Type 
Installation or Removal 

Method 
Quantity Installed or 
Removed in Season 1 Quantity Remaining 

Removal (Permanent Piles) 

14-inch Timber Piles Vibratory 156 267 

<30-Inch Steel Piles Vibratory 213 56 

Removal (Temporary Piles) 

24-Inch Steel Piles Vibratory 16 20a 

Total Removal 385 335 

Installation (Permanent Piles) 

24-Inch Steel Piles Vibratory and Impact 20 150 

30-Inch Steel Pilesb Vibratory and Impact 2 0 

36-Inch Steel Piles Vibratory and Impact 34 21 

42-Inch Steel Piles Vibratory and Impact 11 0 

48-Inch Steel Piles Vibratory and Impact 6 0 

Installation (Temporary Piles) 

24-Inch Steel Piles Vibratory and Impact 28 8 

Total Installation 101 181 
Notes:  
a. Twelve of the temporary piles remain installed and will have to be removed. The other eight temporary piles will be installed and 

removed in subsequent seasons. 
b. Two 30-inch steel piles were installed that replace two of the proposed 36-inch steel piles, and were monitored the same as for 

36-inch piles. 
 

As summarized in Table 1, Season 1, the following work was completed: 

• Vibratory removal of 156 timber piles 
• Vibratory installation or removal of 51 steel piles 36, 42, and 48 inches in diameter and 

279 steel piles 24 and 30 inches in diameter  
• Impact installation or proofing of 51 steel piles 36, 42, and 48 inches in diameter and 50 steel 

piles 24 and 30 inches in diameter 

The remaining work includes the following:  

• Vibratory removal of 267 timber piles 
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• Vibratory removal of 56 permanent steel piles <30-inches in diameter and 20 temporary steel 
piles 24-inches in diameter 

• Vibratory installation of 21 steel piles 36 inches in diameter and 158 steel piles 24 inches in 
diameter (including 8 temporary piles) 

• Impact installation or proofing of 21 steel piles 36 inches in diameter and 158 steel piles 
24 inches in diameter 

Work proposed to be completed in Season 2 includes the following subset of the work:  

• Vibratory removal of 10 timber piles less than 24 inches in diameter 
• Vibratory installation and impact installation or proofing of two 24-inch-diameter steel piles 

Dates, Duration, and Specified Geographic Area 
Pile removal and installation will occur during daylight hours. The length of daylight hours will vary 
over the work window and will range from approximately 6 hours in December to over 13 hours in 
March. The work will include periods of vibratory removal of timber piles, vibratory installation and 
impact installation of steel piles.  

It is anticipated that the proposed pile activities for Season 2 would be completed in approximately 
4 days (2 days for pile installation and 2 days for pile removal).  

Monitoring Results for Originally Authorized Work 
As part of the originally authorized IHA, Season 1 in-water pile activity occurred at the Skagway Ore 
Terminal across 145 workdays between October 7, 2023, and April 27, 2024. On most days, pile 
activity took place periodically throughout the monitoring period, with breaks in hammer activity 
ranging from fewer than 30 minutes to several hours.  

A total of one hundred and fifty-six 14-inch timber piles and 213 steel piles ranging between 20 and 
30 inches were removed using a vibratory hammer. A total of 101 steel piles were installed with a 
combination of vibratory and impact hammer. Of the 101 steel piles installed, 20 piles were 24-inch 
steel, 2 piles were 30-inch steel, 34 piles were 36-inch steel, 11 piles were 42-inch steel, and 16 piles 
were 48-inch steel. The removal of timber piles occurred for 8 days, and the removal of steel piles 
occurred for 22 days. The installation of steel piles 24 and 30 inches occurred on 21 days, and the 
installation of 36-, 42-, and 48-inch steel piles occurred on 70 days. On some days, multiple activities 
occurred on a single day. 

The “Skagway Ore Terminal Redevelopment Project (POA-2022-00341) Marine Mammal Monitoring 
Report” (Marine Mammal Monitoring Report) for Season 1 is attached to this renewal request 
(Attachment 2) and further describes the results of the monitoring effort. 



September 27, 2024 
Page 4 

The final IHA for the Skagway Ore Terminal Redevelopment Project included acoustic monitoring of 
the installation and removal of all pile types. However, this proposed renewal will use the source 
sound levels used for the originally authorized IHA for consistency and because not all types of piles 
were monitored during Season 1 (Table 2).   

Table 2  
Source Sound Levels (Pile Driving with Impact Hammer) 

Pile Type 
Construction 

Method 

Source Sound 
(at 10 m),  
Season 1 

Source Sound  
(at 10 m), 
Season 21 

Peak Sound 
(dB) 

RMS 
(dB) 

Peak Sound 
(dB) 

RMS 
(dB) 

Timber Piles Vibratory n/a 158 n/a 158 

Up to 30-Inch Steel Piles Vibratory n/a 159 n/a 159 

36-, 42-, and 48-Inch Steel Piles Vibratory  n/a 170 n/a2 n/a2 

24-Inch Steel Piles Impact 210 189 210 189 

36-, 42-, and 48-Inch Steel Piles Impact 210 193 n/a2 n/a2 

Notes: 
1. Sound levels were measured by the near-filed hydrophone; values presented are the median values collected during monitoring. 
2. No piles greater than 24 inches in diameter will be installed or removed during Season 2. 
dB: decibel 
n/a: not applicable 
m: meter 
 

The new NOAA draft spreadsheet has been used to calculate the Level A Exclusion Zones. The 
updated Level A Exclusion Zones and Level B Harassment Zones based on the source sounds 
presented in Table 2 are shown in Figures 2 through 4 and Table 4 for each species hearing group 
and pile activity. Because all piles to be installed or removed in Season 2 are 24 inches in diameter or 
smaller, the updated Level A Exclusion Zones and Level B Harassment Zones are not included for pile 
activities for piles greater than 24 inches in diameter. 

Take Estimates 
Throughout the monitoring period, six of the eight potential marine mammal species were observed: 
Steller sea lion, harbor seal, killer whale, humpback whale, northern fur seal, and Dall’s porpoise. 
Three species were observed in the Level B Harassment Zone during pile removal. Total Level B takes 
documented during monitoring include 78 Steller sea lions, 246 harbor seals, and 3 northern fur 
seals. Only harbor seal had documented Level A takes, with 21 takes. The general locations where 
marine mammals were observed during this monitoring season are presented in Attachment 2. 

During monitoring, the number of takes documented for Steller sea lions, harbor seals, and northern 
fur seals was considerably below the maximum number of Level B takes authorized for these species in 
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the Project IHA and Amended IHA (NOAA 2023, 2024). Note that the northern fur seal did not have 
authorized take when the species was observed in the Level B Harassment Zone. On March 15, 2024, an 
IHA modification request was submitted to request Level A and B take for northern fur seal. This 
request was approved and issued on April 30, 2024. All Level B takes and observations of this species 
occurred before the approval of the Amended IHA. 

The total number of Level A and Level B takes for Season 1 were only a fraction of what were 
authorized in the IHA. Level B takes were only 2.2% of authorized take for killer whale, 7.1% of 
authorized take for humpback whale, 25.5% of authorized take for Steller sea lion, 6.7% of authorized 
take for northern fur seal, and 8.0% of authorized take for harbor seal takes. As stated previously, 
only harbor seal had documented Level A takes, and actual take was only 10.9% of the authorized 
takes for the species.  

The authorized takes in the approved IHA and the actual takes are shown in Table 3, and the 
authorized Level A and Level B zones are shown in Table 4.
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Table 3  
Authorized Incidental Take and Actual Take, Season 1 

Species Stock 
Authorized Take by 
Level B Harassment 

Actual Level B Take, 
Season 1 

Authorized Take by 
Level A Harassment 

Actual Level A Take, 
Season 1 

Dall’s porpoise 
(Phocoenoides dalli) Eastern North Pacific  193 0 43 0 

Harbor porpoise 
(Phocoena phocoena) Alaska 75 0 17 0 

Killer whale 
(Orcinus orca) 

Eastern North Pacific, 
Northern Residents, 
Southeast Alaska; 

Eastern North Pacific, 
Alaska Residents; 

West Coast Transients; 
and Gulf, Aleutian, Bering 

Transients 

90 2 2 0 

Humpback Whale 
(Megaptera novaeangliae) 

Central North Pacific 
Stock (Hawaii DPS) 14 1 2 0 

Minke Whale  
(Balaenoptera acutorostrata) Alaska 6 0 2 0 

Steller sea lion 
(Eumetopias jubatus) 

Eastern U.S. Stock and 
Western U.S. Stock 

270 69 2 0 

Northern Fur Seal 
(Callorhinus ursinus) United States  45 3a 2 0 

Harbor seal  
(Phoca vitulina) 

Alaska – Lynn 
Canal/Stephens Passage 2,760 233 193 21 

Note:  
a. Northern fur seal did not have authorized take when observed; an IHA Amendment Request was submitted on March 15, 2024, and issued on April 30, 2024. 
DPS: distinct population segment 
 



September 27, 2024 
Page 7 

 

 

This renewal requests a change in the Level A Exclusion Zones and Level B Harassment Zones for 
vibratory removal/installation of steel piles less than 30 inches and impact pile driving for all steel 
piles based on the draft NOAA calculator (NMFS 2024). Table 4 describes the proposed Level A and 
Level B zones. Attachment 3 of this report provides the calculations for the proposed shutdown and 
harassment zones. 

Table 4  
Exclusion Zone and Level B Harassment Zone Monitoring Thresholds, by Species Group and 
Pile Activity a 

Zone Thresholda 
Distance Zone Extends 

from Source Sound (m)b Hearing Group 

Vibratory Removal of Timber Piles 

Level A Exclusion Zone (Stop Work Order) 

5 Low-Frequency Cetaceans 

2 High-Frequency Cetaceans 

4 Very High-Frequency Cetaceans 

6 Phocid Pinnipeds 

2 Otariid Pinnipeds 

Level B Harassment Threshold (Take) 3,415 All Cetaceans and Pinnipeds 

Vibratory Installation and Removal (24-Inch Steel Piles) 

Level A Exclusion Zone (Stop Work Order) 

6 Low-Frequency Cetaceans 

2 High-Frequency Cetaceans 

5 Very High-Frequency Cetaceans 

7 Phocid Pinnipeds 

2 Otariid Pinnipeds 

Level B Harassment Threshold (Take) 3,981 All Cetaceans and Pinnipeds 

Impact Installation (24-Inch Steel Piles) 

Level A Exclusion Zone (Stop Work Order) 

1,970 Low-Frequency Cetaceans 

251 High-Frequency Cetaceans 

3,049 Very High-Frequency Cetaceans 

1,750 Phocid Pinnipeds 

653 Otariid Pinnipeds 

Level B Harassment Threshold (Take) 858 All Cetaceans and Pinnipeds 

Notes: 
a. Refer to Attachment 3 for proposed shutdown and harassment zone calculations; zones are shown in Figures 2 through 4 
b. Rounded up to nearest whole number 
m: meter 
Sources: NOAA 2018; NOAA 2023 
 

The requested take for the eight authorized species has been updated to reflect the remaining pile 
activities, anticipated duration and zones for Season 2. As stated previously, the location of 
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remaining and completed pile activities are included as Attachment 1. The methods and rationale for 
estimating take used in the original IHA application and modification are applied here and shown in 
Table 5.  

Table 5 
Summary of Requested Takes 

Species Stock 
Level A 

Take 
Level B 

Take Stock Abundance 
Percent 
of Stock 

Dall’s porpoise 
(Phocoenoides dalli) Eastern North Pacific 2 6 13,110 0.06 

Harbor porpoise 
(Phocoena phocoena) Alaska 1 2 1,057 0.28 

Killer whale 
(Orcinus orca) 

Eastern North Pacific, 
Northern Residents, 
Southeast Alaska; 

Eastern North Pacific, 
Alaska Residents; 

West Coast 
Transients; and Gulf, 

Aleutian, Bering 
Transients 

2 10 302 + 2,347 + 349 + 587 
= 3,585 0.33 

Humpback Whale 
(Megaptera novaeangliae) 

Central North Pacific 
Stock (Hawaii DPS) 1 2 10,103 0.03 

Minke Whale  
(Balaenoptera acutorostrata) Alaska 1 1 Unknown Unknown 

Steller sea lion 
(Eumetopias jubatus) 

Eastern U.S. Stock 
and 

Western U.S. Stock 
1 15 77,149 + 52,932 

= 130,081 0.012 

Northern Fur Seal 
(Callorhinus ursinus) United States 1 4 626,128 0.00079 

Harbor seal  
(Phoca vitulina) 

Alaska – Lynn 
Canal/Stephens 

Passage 
15 75 13,338 0.60 

 

Monitoring and Reporting 
Marine mammal monitoring and reporting will be completed and submitted for Season 2 in the same 
manner as outlined in the approved original and modified IHA for Season 1 and the approved marine 
mammal monitoring plan (NOAA 2023; NOAA 2024; Anchor QEA 2023). Marine mammal monitoring 
will be conducted during in-water pile driving and removal and will occur in the locations shown in 
Figure 5. The Skagway Ore Terminal Redevelopment Project (POA-2022-00341) Marine Mammal 
Monitoring Season 2 Report will be drafted following the conclusion of the second season of 
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construction and will include a description of the pile-driving and removal activities, the monitoring 
effort, total takes, takes by day, Stop Work Orders for each species, and information on observed 
behavior for all work that occurs during the next construction season. This report will be submitted 
to the NOAA Office of Protected Resources at the end of the construction. 
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Marine Mammal Monitoring Locations
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Attachment 1  
Locations of Completed and Remaining 
Work 
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Attachment 2  
Skagway Ore Terminal Redevelopment 
Project (POA-2022-00341) Season 1 
Marine Mammal Monitoring Report 



Memorandum August 12, 2024 

 

1201 3rd Avenue, Suite 2600 
Seattle, Washington 98101 

206.287.9130 
 

 

To: Brad Ryan, Municipality of Skagway 

From: Brianna Blaud and Delaney Inman, Anchor QEA 

cc: Jenna Harlacher, National Oceanic and Atmospheric Administration; Kathleen Leonard, 
National Marine Fisheries Service 

Re: Skagway Ore Terminal Redevelopment Project (POA-2022-00341) Marine Mammal 
Monitoring Report 

 
This report provides the marine mammal monitoring results for in-water work occurring between 
October 7, 2023, and April 27, 2024, for the Skagway Ore Terminal Redevelopment Project (Project). 
The Skagway Ore Terminal is located on the Port of Skagway waterfront in Skagway, Alaska (Figure 1). In 
compliance with the Endangered Species Act and the Marine Mammal Protection Act, marine 
mammal monitoring was conducted during all in-water pile removal and installation activities for the 
Project. Monitoring data are providing in Attachment A. As part of the Marine Mammal Protection 
Act compliance, the National Oceanic and Atmospheric Administration (NOAA) issued an Incidental 
Harassment Authorization (IHA) for in-water pile removal and installation, which allows take of 
marine mammals by harassment incidental to pile removal activities at the Skagway Ore Terminal.  

Marine Mammal Monitoring Methods 
Marine mammal monitoring methods and protocols were established per agency guidelines and 
permits, based on information in the following Project monitoring plan and permit documents: 

• Request for Incidental Harassment Authorization: Skagway Ore Terminal Redevelopment Project 
(Anchor QEA 2023a) 

• Marine Mammal Monitoring Plan for the Skagway Ore Terminal Redevelopment Project 
(MMMP; Anchor QEA 2023b) 

• Marine Mammal Protection Act Incidental Harassment Authorization for the Skagway Ore 
Terminal Development Project (NOAA 2023) 

• Skagway Ore Peninsula Redevelopment Project Incidental Harassment Authorization 
Amendment Request (Anchor QEA 2024) 

• Skagway Ore Terminal Redevelopment Project Acoustic Monitoring Report (Attachment B) 
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Under the 2023 IHA, the Project was required to monitor for seven species (NOAA 2023). 
Additionally, following sightings of a northern fur seal yearling on January 8, 9, 10, and 24 and 
February 3, 9, and 12, 2024, the Project monitored for northern fur seal and requested an IHA 
amendment in March 2024 (Anchor QEA 2024). The eight species, including northern fur seal, are 
organized into the following five functional hearing groups: 

• High-Frequency Cetaceans (Porpoises) 
‒ Dall’s porpoise (Phocoenoides dalli) 
‒ Harbor porpoise (Phocoena phocoena) 

• Mid-Frequency Cetaceans (Dolphins and Whales) 
‒ Killer whale (Orcinus orca)  

• Low-Frequency Cetaceans (Whales) 
‒ Humpback whale (Megaptera novaeangliae) 
‒ Minke whale (Balaenoptera acutorostrata) 

• Otariid Pinnipeds (Sea Lions/Eared) 
‒ Steller sea lion (Eumetopias jubatus) 
‒ Northern fur seal (Callorhinus ursinus) 

• Phocid Pinnipeds (Seals/Earless) 
‒ Harbor seal (Phoca vitulina) 

The monitoring area included an Exclusion Zone (Level A Take) and a Harassment Zone (Level B 
Take) for each group. The two zones varied by pile type, pile installation method, and marine 
mammal functional hearing group. The Exclusion Zone was composed of areas where a Stop Work 
Order was to be issued if species were present or approaching the zone. Within the Level B 
Harassment Zones, marine mammals were closely monitored, take was documented, and work was 
allowed to continue. Exclusion Zones and Level B Harassment Zones were established for each 
hearing group based on the following types of in-water pile removal construction activity:  

• Vibratory removal of timber piles 
• Vibratory installation and removal of steel piles up to 30 inches 
• Vibratory installation and removal of 36-, 42-, and 48-inch steel piles 
• Impact installation of steel piles up to 30 inches 
• Impact installation of 36-, 42-, and 48-inch steel piles 

The Exclusion Zones and Level B Harassment Zones implemented are presented in Table 1 and 
shown in Figure 2 for vibratory removal of timber piles, Figure 3 for vibratory installation and 
removal of steel piles up to 30 inches, Figure 4 for vibratory installation and removal of 36-, 42-, and 
48-inch steel piles, Figure 5 for impact installation of steel piles up to 30 inches, and Figure 6 for 
impact installation of 36-, 42-, and 48-inch steel piles. 
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Table 1  
Exclusion Zone and Level B Harassment Zone Monitoring Thresholds, by Species Group and 
Pile Activity 

Zone Threshold 
Distance Zone Extends from Source 

Sound (m)a Species Group 

Vibratory Removal of Timber Piles 

Level A Exclusion Zone 
(Stop Work Order) 

25 High-Frequency Cetaceans 

10 Mid-Frequency Cetaceans, Otariid 
Pinnipeds, and Phocid Pinnipeds 

15 Low-Frequency Cetaceans 

Level B Harassment  
Threshold (Take) 

3,415 All Cetaceans and Pinnipeds 

Vibratory Installation and Removal (up to 30-Inch Steel Piles) 

Level A Exclusion Zone 
(Stop Work Order) 

20 High-Frequency Cetaceans 

10 Mid-Frequency Cetaceans, Otariid 
Pinnipeds, and Phocid Pinnipeds 

15 Low-Frequency Cetaceans 

Level B Harassment  
Threshold (Take) 

3,985 All Cetaceans and Pinnipeds 

Vibratory Installation and Removal (36-, 42-, and 48-Inch Steel Piles) 

Level A Exclusion Zone 
(Stop Work Order) 

100 High-Frequency Cetaceans 

10 Mid-Frequency Cetaceans, Otariid 
Pinnipeds 

70 Low-Frequency Cetaceans 

40 Phocid Pinnipeds 

Level B Harassment  
Threshold (Take) 

16,300b All Cetaceans and Pinnipeds 

Impact Installation (24-Inch Steel Piles) 

Level A Exclusion Zone 
(Stop Work Order) 

1,485 High-Frequency Cetaceans 

45 Mid-Frequency Cetaceans 

1,250 Low-Frequency Cetaceans 

50 Otariid Pinnipeds 

670 Phocid Pinnipeds 

Level B Harassment  
Threshold (Take) 

860 All Cetaceans and Pinnipeds 

Impact Installation (36-, 42-, and 48-Inch Steel Piles) 

Level A Exclusion Zone 
(Stop Work Order) 

2,795 High-Frequency Cetaceans 

85 Mid-Frequency Cetaceans 

2,350 Low-Frequency Cetaceans 

95 Otariid Pinnipeds 

1,260 Phocid Pinnipeds 
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Zone Threshold 
Distance Zone Extends from Source 

Sound (m)a Species Group 

Level B Harassment  
Threshold (Take) 

1,585 All Cetaceans and Pinnipeds 

Notes: 
a. Rounded up to nearest whole number 
b. Shoreline of Taiya Inlet obstructs sound transmission and limits the extent of the Level B Harassment Zone 
Sources: NOAA 2018; NOAA 2023 
 

Monitoring was performed by three Protected Species Observers (PSOs), including two land-based 
PSOs and one boat-based PSO, for vibratory installation and removal of steel piles less than 
30 inches in diameter and for vibratory removal of timber piles, as shown in Figures 2, 3, 5, and 6.  

For all monitoring events, the lead PSO (i.e., the Monitoring Coordinator [MC]) was located at the 
best viewing point adjacent to the construction site (typically at the Railroad Dock) to survey the 
nearshore environment immediately surrounding active pile-related construction. The additional 
land-based PSO was located northwest from the construction site at Yakutania Point, and the final 
PSO was located on a moving boat to provide full coverage by observing the farther reaches of the 
Level A Exclusion and Level B Harassment Zones for this activity. 

Four PSOs were required for vibratory installation and removal of the 36-, 42-, and 48-inch steel 
piles, the three locations described previously plus an additional land-based PSO located 
approximately halfway down Taiya Inlet at Kasidaya Creek. For this activity, which covers a larger 
monitoring area, the boat-based observer monitored the outer third of the Level B Harassment Zone. 
These zones are shown in Figure 4. 

Trained PSOs for this Project used binoculars to search the monitoring zones for the presence of 
marine mammals during pile removal activities. Observations and positions of marine mammals were 
recorded on a daily electronic form within Esri’s Survey123 application on each observer’s phone, 
which was developed prior to program implementation for efficient and consistent data collection. 
The following data were collected:  

• Date  
• Time observation begins and ends  
• Site 
• Construction activity during monitoring period  
• Weather conditions and environmental conditions that could deter or prevent marine 

mammal detections  
• Identification and number of marine mammal species observed  
• Location of marine mammals observed  
• Observable species behavior during pile removal activities  
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• Monitoring zone at time of observation 
• Distances from pile activities to marine mammals 
• Communication between the observers and the contractor or the Municipality of Skagway (MOS) 
• Reason observation was or was not recorded as take, if applicable  

The locations of marine mammal sightings were also noted, shown in Figures 7 and 8. Take numbers 
were tallied each day to ensure the Project did not exceed the authorized number of incidental takes for 
each species.  

Skagway Ore Terminal Redevelopment Project Marine Mammal 
Monitoring Results 
Marine mammal monitoring during pile removal and installation activities was performed by trained 
PSOs for the Project between October 7, 2023, and April 27, 2024. There were several breaks in pile 
driving during this period, notably there was no pile removal or installation work, and therefore no 
monitoring occurred on the following dates: 

• October 15 to 26, 2023 
• October 30 to 31, 2023 
• November 4 to 6, 2023  
• November 8 to 14, 2023 
• November 16, 2023*1 
• November 18 to 28, 2023 
• December 8 to 9, 2023 
• December 11 to 13, 2023 
• December 14, 2023* 
• December 15 to 17, 2023 
• December 19, 2023 
• December 22, 2023 to January 4, 2024 
• January 11, 2024* 
• January 12, 2024 
• January 17 to 21, 2024* 
• January 27, 2024* 
• February 10, 2024* 

• February 15, 2024 
• February 22, 2024* 
• February 24, 2024 
• February 28, 2024* 
• March 3, 2024* 
• March 7 to 8, 2024 
• March 14, 2024* 
• March 18 to 20, 2024 
• March 28, 2024 
• March 31, 2024 
• April 2 to 5, 2024 
• April 7, 2024 
• April 9 to 14, 2024 
• April 16, 2024 
• April 19, 2024 
• April 23 to 26, 2024 

 

 
1 An asterisk denotes pile driving was scheduled but called off due to high winds. 
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Overall, removal and installation of steel and timber piles occurred for a total of 145 days between 
October 7, 2023, and April 27, 2024. On most days, pile activity took place periodically throughout 
the monitoring period, with breaks in hammer activity ranging from fewer than 30 minutes to 
several hours.  

Table 2 summarizes the pile activity completed in Season 1 and the quantity remaining to be 
completed in a subsequent season. A total of one hundred and fifty-six 14-inch timber piles and 
213 steel piles ranging between 10.75 and 30 inches were removed using a vibratory hammer. A total 
of 101 steel piles were installed with a combination of vibratory and impact hammer. Of the 101 steel 
piles installed, 73 were permanent piles, which included twenty 24-inch steel piles, two 30-inch steel 
piles, thirty-four 36-inch steel piles, eleven 42-inch steel piles, and six 48-inch steel piles. Additionally, 
28 template 24-inch steel piles were installed; 16 of them were removed in Season 1. This activity is 
summarized below in Table 2. The removal of timber piles occurred for 8 days, and the removal of 
steel piles occurred for 22 days. The installation of steel piles less than 30 inches occurred on 
21 days, and the installation of 36-, 42-, and 48-inch steel piles occurred on 70 days. On some days, 
multiple activities occurred on a single day. 

Table 2  
Summary of Pile Activity Completed in Season 1  

Pile Type 
Installation or Removal 

Method 
Quantity Installed or 

Removed 
Quantity 

Remaining 

Removal (Permanent Piles) 

14-inch Timber Piles Vibratory 156 267 

20 to 30-Inch Steel Piles Vibratory 213 56 

Removal (Temporary Piles) 

24-Inch Steel Piles Vibratory 16 20a 

Total Removal 385 335 

Installation (Permanent Piles) 

24-Inch Steel Piles Vibratory and Impact 20 150 

30-Inch Steel Piles Vibratory and Impact 2 0 

36-Inch Steel Piles Vibratory and Impact 34 21 

42-Inch Steel Piles Vibratory and Impact 11 0 

48-Inch Steel Piles Vibratory and Impact 6 0 

Installation (Temporary Piles) 

24-Inch Steel Piles Vibratory and Impact 28 8 

Total Installation 101 181 
Note:  
a. Twelve of the temporary piles remain installed and will have to be removed. The other eight temporary piles will be installed and 

removed next season. 
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Throughout the monitoring period, six of the eight potential marine mammal species were observed: 
Steller sea lion, harbor seal, killer whale, humpback whale, northern fur seal, and Dall’s porpoise. Four 
species were observed in the Level B Harassment Zone during pile removal. Total Level B takes 
documented during monitoring include 69 Steller sea lions, 233 harbor seals, 3 northern fur seals, 
2 killer whales, and 1 humpback whale. Only harbor seals had documented Level A takes, with 
21 takes. The general locations where marine mammals were observed during this monitoring 
season are presented in Figures 7 and 8. 

During monitoring, the number of takes documented for Steller sea lions, harbor seals, and northern 
fur seals was considerably below the maximum number of Level B takes authorized for these species in 
the Project IHA and Amended IHA (NOAA 2023, 2024). Note that the northern fur seal did not have 
authorized take when the species was observed in the Harassment Zone. On March 15, 2024, an IHA 
modification request was submitted to request Level A and B take for northern fur seal. This request 
was approved and issued on April 30, 2024. All Level B take and observations of this species occurred 
before the approval of the Amended IHA. 

Table 3 compares documented take per species to the amount of authorized Level A and Level B takes. 

Table 3  
Take Per Species 

Species 
Documented 
Level A Take 

IHA-Authorized  
Level A Take 

Documented 
Level B Take 

IHA-Authorized  
Level B Take 

Dall’s Porpoise 0 43 0 193 

Harbor Porpoise 0 17 0 75 

Killer Whale 0 2 2 90 

Humpback Whalea 0 2 1 14 

Minke Whale 0 2 0 6 

Steller Sea Lion 0 2 69 270 

Northern Fur Seal 0 2 3b 45 

Harbor Seal 21 193 233 2,760 
Notes:  
a. Humpback whale take is a combination of two stocks, the Hawaii and Mexico-North Pacific stocks. 
b. Northern fur seal did not have authorized take when observed; an IHA Amendment Request was submitted on March 15, 2024, 

and issued on April 30, 2024. 
 

Information on Non-Compliance  
Unexpected Presence of Northern Fur Seal: On January 8, 2024, a northern fur seal yearling was 
observed by a PSO from the construction site monitoring location. The individual was observed again 
on January 9 and 10, 2024, and was tracked by an MOS vessel until the northern fur seal left the 
Project area. The vessel maintained a 100-yard distance and shut down the engine when the 
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northern fur seal approached the vessel. The northern fur seal was observed grooming and 
swimming but did not appear to be actively foraging. Northern fur seals have not been previously 
observed in Skagway and were not expected to appear in the Project area; therefore, no take for the 
species was requested in the original IHA. As stated previously, this resulted in a small unauthorized 
take of the species when it unexpectedly appeared in the Level B zone, and subsequently, an IHA 
amendment request was submitted. 

When the northern fur seal was observed, Anchor QEA and MOS immediately initiated 
communication with NOAA to discuss how to ensure the animal’s safety while in the area. Northern 
fur seal biologists and marine mammal veterinarians deemed that the individual was in normal body 
condition and behaving normally. Facilitated movement of the northern fur seal was not approved, 
and there was no authorized take for this species at the time, so Project work was shut down until 
the northern fur seal left the Project area by its own volition. 

Impact Driving Without Soft Start: On December 6, the contractor conducted pile-driving analyzer 
(PDA) testing using an impact hammer without a soft start against the advice and recommendations 
of the MC and MOS. The non-compliance was documented and reported to NOAA in the December 
Monthly Report. For additional PDA testing, the following best practices were used when soft start 
on the testing pile were not feasible: 

• Conducting a soft start on a nearby or adjacent pile, then moving to the pile of interest for 
the PDA test 

• Scheduling the test to take place after the contractor used the impact hammer for another 
pile installation and conducting the test within 30 minutes of previous impact hammer use 

• Installing a separate pile to be removed later, which the contractor could use for soft start 

Missed Timber Pile Removal: The issued IHA for this Project included acoustic monitoring of the 
installation and removal of all pile types. Due to faster-than-anticipated removal of the timber piles, 
the contractor completed timber pile removal 10 days sooner than was planned. This resulted in the 
acoustic monitoring team being unable to reach Skagway before the completion of this activity, 
precluding them from collecting measurements for this specific pile activity. Further, removal of each 
pile took a maximum of 5 minutes, so acoustic monitoring could only have occurred for a few 
seconds at a time. This deviation was discussed with and approved by NOAA staffers. Extra acoustic 
monitoring occurred on other pile types, and an addendum to the MMMP was submitted to reflect 
these changes. 

Stop Work Initiation 
On 16 days when pile installation or removal activity was planned, high winds resulted in 
environmental conditions that warranted a stop or delay of pile removal activities because marine 
mammal species could not be observed.  
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Pile activity was delayed or modified on 23 days due to marine mammal activity. A summary of 
delays or stop-work initiation associated with marine mammal activity is as follows:2 

• On November 30, 2023, the soft-start period for the impact installation of 36-inch piles began 
at 0900, work was delayed for 14 minutes at 0901 when three harbor seals surfaced just inside 
the shutdown zone. The three harbor seals were observed leaving the shutdown zone at 0915. 
Pile driving resumed at 0916. Three Level A harbor seal takes occurred during this time. 

• On December 6, 2023, the contractor was prepared to begin work at 0952, and the 
Harassment Zone was not clear until 1002. There was a 10-minute construction delay as a 
result. As a result of these modifications, no takes occurred on this day. 

• On December 20, 2023, four harbor seals were observed within the shutdown zone at 1547 
while the hammer was being set up. Work was delayed until sunset due to harbor seal 
presence in the shutdown zone until in-water work was called off for the day at 1625. As a 
result of these modifications, no Level A takes occurred on this day. 

• On January 9, 2024, a northern fur seal juvenile, described in detail previously was sighted and 
forced a shutdown of the Project at 0850. The northern fur seal was spotted throughout the 
day inside the shutdown zone for otariid pinnipeds. The shutdown continued for the rest of 
the day. MOS City Manager made the decision at 1355 to end the possibility of in-water work 
and stand down the marine mammal monitoring watch until the following day. One Level B 
northern fur seal take occurred during this time. 

• On January 10, 2024, the northern fur seal juvenile was sighted again within the shutdown 
zone and forced a shutdown of the Project at 0954. The species had completely left the 
monitoring zone at 1345, and construction resumed. One Level B northern fur seal take 
occurred during this time. 

• On January 13, 2024, the impact installation of 42-inch steel piles was delayed due to a harbor 
seal sighting in the shutdown zone at 1255, before pile activity began. The harbor seal was 
not sighted again, and work resumed at 1311. As a result of this delay, no pile driving 
occurred while the harbor seal was in the zone, thus no takes occurred during this period. 

• On January 22, 2024, the impact installation of 42-inch steel piles was shut down due to a 
harbor seal sighting in the shutdown zone at 1438 while pile driving was occurring. The 
harbor seal was not sighted again, and work resumed at 1507. One Level A harbor seal take 
occurred during this time. 

• On January 23, 2024, during vibratory removal of 36-inch steel piles, there was a 2-minute 
shutdown of pile activity from 1200 to 1202 while the MC confirmed essential operations 
information with PSOs. This shutdown was not due to the presence of a protected species, 
thus, no take occurred. 

 
2 Note that take occurred without shutdown on several occasions when animals immediately left the zone before shutdown 

procedures could be initiated or when animals were observed in the shutdown zone immediately after pile activity stopped. 
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• On January 24, 2023, no in-water work occurred due to the presence of a northern fur seal 

heading toward the site. As a result of these modifications, no takes occurred during this 
period. 

• On January 29, 2024, no in-water work occurred due to sightings of seven harbor seals in the 
shutdown zone between 0836 and 1027. As a result of these modifications, no takes occurred 
during this period. 

• On February 1, 2024, impact installation of 36-inch piles was delayed for 11 minutes at 1229 
when two harbor seals surfaced in the shutdown zone. The two harbor seals were observed 
leaving the shutdown zone at 1239. Pile driving resumed at 1240. As a result of these 
modifications, no takes occurred during this period. 

• On February 2, 2024, impact installation of 36-inch piles was delayed for 10 minutes at 0923 
when two harbor seals surfaced in the shutdown zone. The two harbor seals were observed 
leaving the shutdown zone at 0932. Pile driving resumed at 0933. Two Level A takes of harbor 
seal occurred during this time period. Note that the two harbor seals entered the shutdown 
zone for only one impact blow. 

• On February 3, 2024, the impact installation of 36-inch steel piles was delayed for 99 minutes 
due to a harbor seal sighting in the shutdown zone at 1355. The clear was given when the seal 
had not been observed for 15 minutes, and work resumed at 1534.  

• On February 12, 2024, vibratory installation of 24-inch template pile was delayed for 
3 minutes due to a northern fur seal sighting at 0741 in the zone prior to the start of pile 
activity. The clear was given when the seal had not been sighted for 15 minutes and work was 
cleared at 0818. As a result of these modifications, no takes occurred during this period. 

• On February 14, 2024, the impact installation of 48-inch steel piles was delayed for 
268 minutes due to several harbor seals resting in the Exclusion Zone at 0907. The clear was 
given when the seals were out of the shutdown zone for 15 minutes, and work resumed at 
1335. As a result of these modifications, no takes occurred during this period. 

• On February 17, 2024, the impact installation of 48-inch steel piles was delayed for 13 minutes 
due to several harbor seals resting in the Exclusion Zone at 1503. The contractor switched to 
vibratory installation of 24-inch steel piles, allowing work to continue at 1516. A second delay 
occurred at 1618 when a harbor seal and a Steller sea lion were observed in the shutdown 
zone. Impact installation resumed at 1643 when the harbor seal was observed leaving the 
shutdown zone and the Steller sea lion was observed outside of and heading away from the 
shutdown zone. Eight total Level B takes of harbor seal occurred due to vibratory pile driving, 
five at 1530 and three at 1605. Two Level B takes of Steller sea lion occurred at 1544 during 
vibratory pile driving. An additional Level B take of Steller sea lion and two Level A takes of 
harbor seal occurred at 1743 and 1151, respectively, unrelated to the described shutdown 
during impact pile driving because they did not occur during active pile driving.  
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• On February 19, 2024, the impact installation of 48-inch steel piles was delayed for 43 minutes 

due to several harbor seals sighted in the shutdown zone at 1503. The clear was given when 
the seals were observed leaving the zone, and work resumed at 1707. As a result of these 
modifications, no takes occurred during this period. 

• On February 26, 2024, the impact installation of 48-inch steel piles was delayed for 95 minutes 
due to several harbor seals sighted in the shutdown zone at 0755. The clear was given when 
the seals were observed leaving the zone, and work resumed at 0930. A shutdown occurred at 
1131 when three harbor seals were observed moving toward the shutdown zone, and work 
resumed at 1146 after they were not observed for 15 minutes. Work was shut down before 
the harbor seals entered the zone, so no take occurred. 

• On March 12, 2024, the vibratory installation of 36-inch steel piles was delayed for 47 minutes 
due to three harbor seals sighted in the shutdown zone at 0730, before pile driving began. 
The clear was given when the seals were observed leaving the zone, and work began at 0817. 
As a result of this delay, no pile driving occurred while the harbor seals were in the zone, thus 
no takes occurred during this period. 

• On March 15, 2024, the impact installation of 36-inch steel piles was delayed for 189 minutes 
due to several harbor seals being sighted in the shutdown zone at 1030. No pile driving 
activity was occurring during the sighting. The clear was given when the harbor seals were 
observed leaving the zone, and work resumed at 1339. As a result of this delay, no pile driving 
occurred while the harbor seals were in the zone, thus no takes occurred during this period. 

• On March 24, 2024, the impact installation of 36-inch steel piles was shut down at 1735 due 
to several harbor seals being sighted in the shutdown zone. The harbor seals remained in the 
zone until the contractor ended the workday at 1835. Two Level A takes of harbor seals 
occurred as a result of this activity. 

• On March 25, 2024, the impact installation of 36-inch steel piles was delayed or shut down for 
a total of 67 minutes due to the presence of several harbor seals in the shutdown zone. The 
first delay began at 0800 when a harbor seal was spotted in the shutdown zone. The 
shutdown zone was declared clear at 0820 until another harbor seal was spotted in the 
shutdown zone at 0832, restarting the delay until 0914, when work began. Because work had 
not started before this time, no take was documented during these delays. Shutdown then 
occurred when a harbor seal surfaced in the shutdown zone during impact pile driving at 
0958, resulting in one Level A take. The harbor seal was observed leaving the shutdown zone 
at 1003, and pile driving resumed.  

• On March 26, 2024, the impact installation of 24-inch steel piles was delayed for 2 minutes 
due to several harbor seals being sighted in the shutdown zone at 1038. Because work had 
not started yet, no take was documented during this delay. Preparations for impact pile 
driving were complete at 1133, and the clear was given when the harbor seals were observed 
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leaving the zone, and work resumed at 1135. As a result of this delay, no takes occurred 
during this period. 

• On March 27, 2024, the impact installation of 36-inch steel piles was shut down at 0658 due 
to several harbor seals being sighted approaching and then entering the shutdown zone. The 
last harbor seal was observed exiting the shutdown zone at 1205, resulting in a 307-minute 
shutdown. All harbor seal sightings occurred during the soft-start procedure of impact pile 
driving, and no takes occurred during this period. 

Marine Mammal Observations 
Table 4 and Tables A-1, A-2, and A-3 in Attachment A summarize marine mammal observations 
during and between periods of pile activity. 

Table 4  
Summary of Marine Mammal Observations  

Species 
Pile 

Activity 
Number of 

Observations 
Total 

Animals1 

Mean Observation 
Duration in Minutes 

(min, max) 

Mean 
Group Size 
(min, max) 

Closest 
Distance to 

Pile (m) 

Dall’s 
porpoise 

Vibratory 
removal -- -- -- -- -- 

Vibratory 
install -- -- -- -- -- 

Impact 
install -- -- -- -- -- 

No pile 
activity 2 10 12 (9, 15) 6.50 (3, 10) 11,200 

Killer 
whale 

Vibratory 
removal -- -- -- -- -- 

Vibratory 
install 1 2 6 2 (2, 2) 800 

Impact 
install -- -- -- -- -- 

No pile 
activity 15 25 22.67 (1, 89) 3.80 (1, 12) 500 

Humpback 
whale 

Vibratory 
removal 6 1 16 (1, 62) 1 (1, 1) 275 

Vibratory 
install -- -- -- -- -- 

Impact 
install -- -- -- -- -- 

No pile 
activity 1 1 85 1 (1, 1) 400 

Steller sea 
lion 

Vibratory 
removal 10 13 13.00 (1, 29) 1.67 (1, 4) 300 
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Species 
Pile 

Activity 
Number of 

Observations 
Total 

Animals1 

Mean Observation 
Duration in Minutes 

(min, max) 

Mean 
Group Size 
(min, max) 

Closest 
Distance to 

Pile (m) 

Vibratory 
install 46 32 24.92 (1, 302) 1.5 (1, 4) 100 

Impact 
install 13 16 7.67 (1, 25) 1.87 (1, 5) 300 

No pile 
activity 228 192 9.68 (<1, 305) 1.44 (1, 7) 20 

Northern 
fur seal 

Vibratory 
removal 2 2 2.50 (<1, 5) 1 (1, 1) 400 

Vibratory 
install -- -- -- -- -- 

Impact 
install 1 1 6 1 (1, 1) 300 

No pile 
activity 4 2 6.50 (2, 16) 1 (1, 1) 280 

Harbor 
seal 

Vibratory 
removal 37 48 16.35 (<1, 148) 2.08 (1 ,8) 250 

Vibratory 
install 62 109 35.53 (1, 216) 3.58 (1, 13) 210 

Impact 
install 30 77 18.50 (<1, 130) 4.53 (1, 15) 250 

No pile 
activity 252 369 20.72 (<1, 236) 2.62 (1, 13) 11 

Total 704 599 17.86 (<1, 305) -- -- 
Notes: 
1. Repeated sightings of same animal on same day counted only once to account for total number of animals observed. 
--: not applicable 
 

Dall’s Porpoise 
A total of 10 Dall’s porpoises were observed during the first season of construction activity. Sightings 
for Dall’s porpoise occurred on November 1, 2023. The two observations included a group of 3 and a 
group of 10, observed 2 hours apart during a period of no pile activity. The group of 10 was 
observed foraging, whereas the group of 3 that had separated from the original group was observed 
later and was swimming away from the monitoring zone. The PSO had a high confidence in the 
marine mammal identification, and all individuals observed were adults.  

Dall’s porpoise information from the daily monitoring forms is presented in Tables A-1, A-2, and A-3 
in Attachment A. Table 5 summarizes Dall’s porpoise takes per monitoring site during monitoring. 
No take of Dall’s porpoise was documented at any monitoring site. 
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Table 5  
Summary of Dall’s Porpoise Takes per Monitoring Site 

Monitoring Site Total Level B Takes 
Minimum and Maximum Number of Level B 

Takes per Day During Monitoring Days 

Boat 0 0 

Construction Site 0 0 

Yakutania 0 0 

Kasidaya 0 0 

Total 0 -- 

 

Killer Whales 
Killer whales were observed from all monitoring positions, and the PSOs had a high level of 
confidence in the marine mammal identification. Unless otherwise indicated in the following list and 
in Table A-1, the sightings are assumed to be adults: 

• November 30, 2023: one adult male and two adult females or juvenile males 
• December 7, 2023: one adult female and baby 
• February 27, 2024: one adult male and three adult females 

Behaviors during observations were dominated by swimming, with one incident of foraging observed 
(January 28, 2024). Of the 16 observations of killer whales, 15 were of groups of two or more 
individuals, with the maximum number in a group of 12. Individuals ranged from 500 to 12,300 meters 
(m) from the pile location, with an average distance of 3,575 m. All but one of the sightings of killer 
whales occurred during periods of no pile activity, for which no reaction was observed. 

Killer whale Level B take only occurred at the construction monitoring site and only on one day, April 
20, 2024. Two Level B takes were documented. All remaining monitoring sites had no takes. There were 
no observable changes in killer whale behavior during pile activity. In addition to the two killer whale 
Level B takes documented during the monitoring, 25 killer whales were observed during the 
monitoring period that were not documented takes because they were observed during a period of 
no pile activity.  

Killer whale information from the daily monitoring forms is presented in Tables A-1, A-2, and A-4 in 
Attachment A. Table 6 summarizes killer whale takes per monitoring site during monitoring. 
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Table 6  
Summary of Killer Whale Takes Per Monitoring Site 

Monitoring Site Total Level B Takes 
Minimum and Maximum Number of Level B 

Takes per Day During Monitoring Days 

Boat 0 0 

Construction Site 2 0–2 

Yakutania 0 0 

Kasidaya 0 0 

Total 2 -- 

 

Humpback Whale 
Sightings for humpback whales occurred on two dates: October 11, 2023, and April 1, 2024. Both 
sightings were of a single individual. The October sighting was of a juvenile, and the April sighting 
was of an adult. The PSOs had high confidence in the identification of both individuals as humpback 
whales. There was no pile activity during the October observation, and the juvenile was observed 
swimming from north of Yakutania to south out of the monitoring zone.  

One Level B take of humpback whale was documented at the construction site monitoring site on April 
1, 2024. All remaining monitoring sites had no takes. During the April sighting, the humpback whale 
was observed feeding in wide circles, alternating feeding periods with resting periods over the 
course of the observation in the Project area, and showed no reaction to vibratory pile removal. 
There were no observable changes in humpback whale behavior during pile activity.  

Humpback whale information from the daily monitoring forms is presented in Tables A-1, A-2, and 
A-5 in Attachment A. Table 7 summarizes humpback whale takes per monitoring site during 
monitoring. 

Table 7  
Summary of Humpback Whale Takes per Monitoring Site 

Monitoring Site Total Level B Takes 
Minimum and Maximum Number of Level B 

Takes per Day During Monitoring Days 

Boat 0 0 

Construction Site 1 0–1 

Yakutania 0 0 

Kasidaya 0 0 

Total 1 -- 
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Steller Sea Lion 
Most sightings for Steller sea lions were observed from the Yakutania monitoring station around 
Yakutania and in or near the mouth of the Skagway River. Unless otherwise indicated in Table A-1, all 
sightings are assumed to be adults, and the PSOs had a high confidence in Steller sea lion 
identification. Foraging behavior was documented from the boat, construction site, and Yakutania. 
Other observed behaviors include swimming and resting. Of the 292 observations of Steller sea lions 
during pile activity, 74 observations consisted of groups of two or more Steller sea lions with the 
maximum number in a group of . Individuals ranged from 20 to 10,000 m from the pile, with an 
average distance of 599 m. The Steller sea lion observed 20 m from the pile occurred during a period 
of no pile activity. 

There were 64 observations of Steller sea lions during pile activity, during which most observed 
Steller sea lions had no reaction to vibratory or impact hammer use. Notes on observed reactions 
include raising heads out of the water, more frequent surfacing, changes in swimming direction, and 
leaving the area. 

The number of Steller sea lion Level B takes from all four monitoring sites combined ranged from 
zero to six per day, with a per-day average of 0.48. There were 66 monitoring days when no 
Steller sea lion takes were documented. 66.7 percent (46 of the 69) of Stellar sea lion Level B takes 
occurred at the Yakutania Monitoring Site (Figures 7 and 8), near the mouth of the Skagway River.  

In addition to the 69 Steller sea lion takes documented during the monitoring, 192 Steller sea lions 
were observed during the monitoring period that were not documented takes because they were 
observed more than 30 minutes outside of pile removal activity or outside the Level B Harassment 
Zone or were previously observed as a Level B take.  

Steller sea lion information from the daily monitoring forms is presented in Tables A-1, A-2, and A-6 
in Attachment A. Table 8 summarizes Steller sea lion takes per monitoring site during monitoring. 

Table 8  
Summary of Steller Sea Lion Takes per Monitoring Site 

Monitoring Site Total Level B Takes 
Minimum and Maximum Number of Level B 

Takes per Day During Monitoring Days 

Boat 0 0 

Construction Site 23 0–6 

Yakutania 46 0–6 

Kasidaya 0 0 

Total 69 -- 
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Northern Fur Seal 
During the initial observation, confidence was low in the identity of the marine mammal; however, 
the team reached out to NOAA and confirmed the identity. The PSOs had high confidence in 
northern fur seal identification during all subsequent sightings. There were seven sightings of a 
single individual (no groups observed) that occurred on five dates. Repeated sightings of the same 
individual on the same day were counted as a single individual. All sightings of the northern fur seal 
were of a yearling (juvenile) and were possibly repeated sightings of the same individual across 
different dates, given that they had not previously been observed in Skagway, and included 
observations from all monitoring stations. Behavior during observations included swimming, resting, 
or grooming. No foraging activity was observed from any of the stations, and the most frequent 
location of the sightings were in or just outside of Skagway Harbor. Of the seven sightings of 
northern fur seal, three occurred during pile activity, but there were no observable reactions to 
impact or vibratory hammer use. 

Three unauthorized Level B (based on the otariid monitoring zone) takes of northern fur seal were 
documented at the construction site monitoring site, with one Level B take per day, on January 8, 9, 
and 10, 2024. All remaining monitoring sites had no takes.  

Northern fur seal information from the daily monitoring forms is presented in Tables A-1, A-2, and 
A-7 in Attachment A. Table 9 summarizes northern fur seal takes per monitoring site during 
monitoring. 

Table 9  
Summary of Northern Fur Seal Takes per Monitoring Site 

Monitoring Site Total Level B Takes 
Minimum and Maximum Number of Level B 

Takes per Day During Monitoring Days 

Boat 0 0 

Construction Site 3 0–1 

Yakutania 0 0 

Kasidaya 0 0 

Total 3 -- 
Note:  
Northern fur seal did not have authorized take when observed; an IHA Amendment Request was submitted on March 15, 2024, and 
issued on April 30, 2024. 
 

Harbor Seals 
Harbor seals were sighted most frequently from the Yakutania monitoring station around Yakutania 
Point and in or near the mouth of the Skagway River. All harbor seals observed were assumed to be 
adults, and the PSOs had high confidence in the identification of all harbor seals observed. Behavior 
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during observations included a mix of foraging, swimming, or resting. All foraging behavior was 
observed near the mouth of or within the Skagway River. Of the 381 observations, 204 observations 
consisted of groups 2 or more harbor seals, with the maximum number in a group of 15. Individuals 
ranged from 11 to 50,000 m from the pile, with an average distance of 613 m. The harbor seal 
observed 11 m from the pile occurred during a period of no pile activity. 

There were 129 observations of harbor seals during pile activity, during which most observed harbor 
seals had no reaction to vibratory or impact hammer use. Harbor seals showed a reaction to pile 
activity in 18 observations during both vibratory and impact pile driving of 36- and 42-inch piles, 
which included swimming away from the pile activity, stopping their resting to swim, or splitting of 
groups (some remained resting while others swam away). There were no observable changes in 
harbor seal behavior during vibratory pile removal or the installation and removal of piles less than 
30 inches. 

Harbor seal Level B takes from all four monitoring sites combined ranged from 0 to 20 per day, with a 
per-day average of 1.7. There were 58 monitoring days when no harbor seal takes were documented. 
Most of the harbor seal Level B takes (221 of 233; 94.8 percent) and the largest single-day number (20) 
from one monitoring site occurred at the Yakutania monitoring site near the Skagway River. All 21 
Level A takes for harbor seal occurred at Yakutania. 

In addition to the 233 harbor seal Level B takes documented during the monitoring, 370 harbor seals 
were observed during the monitoring period that were not documented takes because they were 
observed more than 30 minutes outside of pile removal activity or outside the Level B Harassment 
Zone or were previously observed as a Level B take.  

Harbor seal information from the daily monitoring forms is presented in Tables A-1, A-2, and A-8 in 
Attachment A. Table 10 summarizes harbor seal takes per monitoring site during monitoring. 

Table 10  
Summary of Harbor Seal Takes per Monitoring Site 

Monitoring Site Total Level A Takes Total Level B Takes 

Minimum and Maximum 
Number of Level B Takes per Day 

During Monitoring Days 

Boat 0 2 0–1 

Construction Site 0 10 0–1 

Yakutania 21 221 0–20 

Kasidaya 0 0 0 

Total 21 233 -- 
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Skagway Ore Terminal Redevelopment Project Supporting Details 
Detailed data collected during Project monitoring are presented in Attachment A, as follows:  

• Table A-1 provides a daily summary of the daily log kept by the MC located at the Project site. 
• Table A-2 provides a daily summary of pile removal activity, weather conditions during the 

monitoring period, marine mammal species observed, time and duration of observations, 
distance from pile removal activities, and species behavior. 

• Table A-3 provides a daily summary of Dall’s porpoise Level B takes, observations that did not 
include takes, and the totals.  

• Table A-4 provides a daily summary of killer whale Level B takes, observations that did not 
include takes, and the totals.  

• Table A-5 provides a daily summary of humpback whale Level B takes, observations that did 
not include takes, and the totals.  

• Table A-6 provides a daily summary of Steller sea lion Level B takes, observations that did not 
include takes, and the totals.  

• Table A-7 provides a daily summary of northern fur seal Level B takes, observations that did 
not include takes, and the totals.  

• Table A-8 provides a daily summary of harbor seal Level B takes, observations that did not 
include takes, and the totals.  

As noted in Table A-2 and in this report, some monitoring days included fog, rain, sun glare, and 
wind conditions that made monitoring more challenging than during clear weather periods. This 
resulted in stop-work events on three occasions mentioned previously, but work continued as long 
as marine mammal observations could be made and health and safety of PSOs was assured. In 
addition, monitoring was conducted during a range of tidal cycles. The number of observations and 
delays increased at the Yakutania monitoring position during low tide when harbor seals and Steller 
sea lions rested at the mouth of the Skagway River. 
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Figure 2
Exclusion and Harassment Zones for Steel Pile Vibratory Installation and Removal of 30-Inch and Smaller Piles
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Skagway Ore Terminal Redevelopment Project
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NOTES:
1. Level A Exclusion Zones will be adjusted as needed,
based on location of hammer operations.
2. Level B Harassment Zone extends from the end of the
Level A Exclusion Zone for each hearing group to the
dashed line.
3. In instances where exclusion zone threshold is less than
10 meters, stop work will be initiated at the 10-meter
threshold.
4. Basemap: Esri World Topographic Map
5. Aerial Imagery: Esri (2024)
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Figure 3
Exclusion and Harassment Zones for Timber Pile Vibratory Removal
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NOTES:
1. Level A Exclusion Zones will be adjusted as needed,
based on location of hammer operations.
2. Level B Harassment Zone extends from the end of the
Level A Exclusion Zone for each hearing group to the
dashed line.
3. In instances where exclusion zone threshold is less than
10 meters, stop work will be initiated at the 10-meter
threshold.
4. Basemap: Esri World Topographic Map
5. Aerial Imagery: Esri (2024)
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Figure 4
Exclusion and Harassment Zones for Steel Pile Vibratory Installation and Removal of 36-, 42-, and 48-Inch Piles

Marine Mammal Monitoring Report
Skagway Ore Terminal Redevelopment Project
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NOTES:
1. Level A Exclusion Zones will be adjusted as needed, based
on location of hammer operations.
2. Level B Harassment Zone extends from the end of the Level
A Exclusion Zone for each hearing group to the dashed line.
3. In instances where exclusion zone threshold is less than 10
meters, stop work will be initiated at the 10-meter threshold.
4. Basemap: Esri World Topographic Map
5. Aerial Imagery: Esri (2024)
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Figure 5
Exclusion and Harassment Zones for 24-Inch Steel Pile Impact Driving

Marine Mammal Monitoring Report
Skagway Ore Terminal Redevelopment Project
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NOTES:
1. Level A Exclusion Zones will be adjusted as needed, based on
location of hammer operations.
2. Level B Harassment Zone extends from the end of Level A
Exclusion Zone for each hearing group to the dashed line.
3. Basemap: Esri World Topographic Map
4. Aerial Imagery: Esri (2024)
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Figure 6
Exclusion and Harassment Zones for 36-, 42-, and 48-Inch Steel Pile Impact Driving

Marine Mammal Monitoring Report
Skagway Ore Terminal Redevelopment Project
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NOTES:
1. Level A Exclusion Zones will be adjusted as needed, based on
location of hammer operations.
2. Level B Harassment Zone extends from the end of Level A
Exclusion Zone for each hearing group to the dashed line.
3. Basemap: Esri World Topographic Map
4. Aerial Imagery: Esri (2024)
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Figure 7
Monitoring Locations and Marine Mammal Sightings in Skagway Harbor
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Figure 8
Monitoring Locations and Marine Mammal Sightings in Taiya Inlet
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1.0 14-INCH PILE REMOVAL 

PILE – 2 
January 10, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

85 105 91 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

169 154 3.7 161 158 

148 135 3.0 144 145 158 145 3.0 154 155 167 

LF Cetacean 140 122 3.6 136 136 150 132 3.6 146 146 158 

MF Cetacean 141 128 3.1 138 138 151 138 3.1 148 148 161 

HF Cetacean 142 129 3.0 139 139 152 139 3.0 149 149 161 

PW 138 120 3.5 132 132 148 130 3.5 142 142 155 

OW 138 118 3.7 132 130 148 128 3.7 142 140 154 

Far-Field Hydrophone 

Unweighted 

165 151 3.5 157 155 

149 133 3.9 146 144 159 143 3.9 156 154 168 

LF Cetacean 134 118 3.5 131 130 144 128 3.5 141 140 153 

MF Cetacean 143 127 3.9 139 138 153 137 3.9 149 148 162 

HF Cetacean 143 128 3.9 140 139 153 138 3.9 150 149 162 

PW 134 118 3.9 131 129 144 128 3.9 141 139 153 

OW 133 116 3.9 128 127 143 126 3.9 138 137 151 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 3 
January 10, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

78 101 85 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

171 160 4.8 167 162 

146 138 3.3 142 140 156 148 3.3 152 150 157 

LF Cetacean 138 129 3.8 134 130 148 139 3.8 144 140 149 

MF Cetacean 140 132 3.3 137 134 150 142 3.3 147 144 151 

HF Cetacean 140 133 3.3 137 135 150 143 3.3 147 145 152 

PW 136 127 3.8 132 128 146 137 3.8 142 138 147 

OW 136 126 4.3 132 127 146 136 4.3 142 137 147 

Far-Field Hydrophone 

Unweighted 

153 150 1.6 152 153 

137 133 1.8 135 134 147 143 1.8 145 144 150 

LF Cetacean 128 121 2.9 125 123 138 131 2.9 135 133 140 

MF Cetacean 131 127 1.8 129 128 141 137 1.8 139 138 144 

HF Cetacean 132 127 1.8 130 128 142 137 1.8 140 138 144 

PW 124 119 2.4 121 119 134 129 2.4 131 129 136 

OW 123 116 2.8 120 117 133 126 2.8 130 127 134 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 4 
January 10, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

81 103 88 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

171 141 9.2 164 159 

144 123 7.7 140 137 154 133 7.7 150 147 159 

LF Cetacean 136 112 8.4 132 128 146 122 8.4 142 138 151 

MF Cetacean 138 117 7.9 135 131 148 127 7.9 145 141 154 

HF Cetacean 139 118 7.8 135 132 149 128 7.8 145 142 154 

PW 135 111 8.3 130 126 145 121 8.3 140 136 150 

OW 135 111 8.3 130 125 145 121 8.3 140 135 149 

Far-Field Hydrophone 

Unweighted 

156 138 6.0 150 146 

137 124 4.2 135 134 147 134 4.2 145 144 154 

LF Cetacean 126 109 6.0 122 119 136 119 6.0 132 129 141 

MF Cetacean 131 118 4.2 128 128 141 128 4.2 138 138 147 

HF Cetacean 132 119 4.2 129 128 142 129 4.2 139 138 148 

PW 124 110 4.6 121 119 134 120 4.6 131 129 140 

OW 123 109 4.8 119 117 133 119 4.8 129 127 138 
Note: Measurement distances normalized to 33 feet (10 meters)  



May 28, 2024 

Page 6 of 63 
Skagway Ore Terminal Redevelopment Project – Acoustic Monitoring Report Appendix 

 
1448 Elliott Ave W, Seattle, WA 98119      2262 N Albina Ave #340, Portland, OR 97227 
(206) 378-0569                                               www.greenbusch.com 

 



May 28, 2024 

Page 7 of 63 
Skagway Ore Terminal Redevelopment Project – Acoustic Monitoring Report Appendix 

 
1448 Elliott Ave W, Seattle, WA 98119      2262 N Albina Ave #340, Portland, OR 97227 
(206) 378-0569                                               www.greenbusch.com 

PILE – 5 
January 10, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

82 100 91 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

171 153 5.4 165 160 

154 142 4.3 150 150 164 152 4.3 160 160 173 

LF Cetacean 147 134 4.9 142 139 157 144 4.9 152 149 165 

MF Cetacean 148 135 4.3 144 144 158 145 4.3 154 154 166 

HF Cetacean 149 136 4.3 145 144 159 146 4.3 155 154 167 

PW 143 129 4.8 138 136 153 139 4.8 148 146 161 

OW 143 128 5.3 138 134 153 138 5.3 148 144 160 

Far-Field Hydrophone 

Unweighted 

159 150 3.3 156 155 

149 141 3.1 146 147 159 151 3.1 156 157 169 

LF Cetacean 139 128 3.8 135 133 149 138 3.8 145 143 157 

MF Cetacean 143 134 3.1 140 141 153 144 3.1 150 151 162 

HF Cetacean 144 135 3.1 141 142 154 145 3.1 151 152 163 

PW 135 126 3.4 132 133 145 136 3.4 142 143 154 

OW 134 124 3.7 130 130 144 134 3.7 140 140 152 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 6 
January 10, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

84 107 92 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

162 153 1.6 157 157 

146 138 1.3 144 144 156 148 1.3 154 154 171 

LF Cetacean 138 129 1.7 135 134 148 139 1.7 145 144 162 

MF Cetacean 140 133 1.2 138 138 150 143 1.2 148 148 165 

HF Cetacean 140 133 1.2 138 138 150 143 1.2 148 148 166 

PW 134 129 1.2 132 132 144 139 1.2 142 142 160 

OW 134 128 1.4 131 131 144 138 1.4 141 141 159 

Far-Field Hydrophone 

Unweighted 

156 150 1.2 153 152 

146 138 1.2 144 144 156 148 1.2 154 154 171 

LF Cetacean 131 122 1.6 129 129 141 132 1.6 139 139 157 

MF Cetacean 140 131 1.2 137 138 150 141 1.2 147 148 165 

HF Cetacean 140 132 1.2 138 138 150 142 1.2 148 148 166 

PW 131 123 1.0 128 128 141 133 1.0 138 138 156 

OW 128 121 0.9 126 126 138 131 0.9 136 136 154 
Note: Measurement distances normalized to 33 feet (10 meters)  
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2.0 24-INCH PILE REMOVAL 

PILE – 1 
January 10, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

89 112 97 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

189 164 4.7 177 174 

165 153 2.6 160 160 175 163 2.6 170 170 194 

LF Cetacean 159 140 3.8 153 153 169 150 3.8 163 163 187 

MF Cetacean 159 146 2.7 154 154 169 156 2.7 164 164 188 

HF Cetacean 159 147 2.6 155 154 169 157 2.6 165 164 189 

PW 157 139 3.7 150 149 167 149 3.7 160 159 184 

OW 158 137 4.3 150 149 168 147 4.3 160 159 184 
Note: Measurement distances normalized to 33 feet (10 meters) and sound levels from far-field hydrophone have been excluded due to 
an equipment malfunction.  
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PILE – 1 (DOLPHIN J) 
April 15, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

93 101 98 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

201 166 8.4 189 182 

174 152 5.3 168 165 184 162 5.3 178 175 197 

LF Cetacean 169 144 6.9 162 159 179 154 6.9 172 169 192 

MF Cetacean 170 145 5.9 163 160 180 155 5.9 173 170 193 

HF Cetacean 170 146 5.7 163 160 180 156 5.7 173 170 193 

PW 168 140 7.7 161 157 178 150 7.7 171 167 191 

OW 168 140 8.2 162 158 178 150 8.2 172 168 191 

Far-Field Hydrophone 

Unweighted 

189 165 6.6 181 177 

170 155 4.2 164 162 180 165 4.2 174 172 194 

LF Cetacean 164 147 4.8 158 156 174 157 4.8 168 166 188 

MF Cetacean 165 149 4.6 159 156 175 159 4.6 169 166 189 

HF Cetacean 165 150 4.4 159 157 175 160 4.4 169 167 189 

PW 162 142 6.0 156 152 172 152 6.0 166 162 185 

OW 163 139 6.9 156 152 173 149 6.9 166 162 185 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 2 (DOLPHIN J) 
April 15, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

96 106 99 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

198 171 6.0 189 188 

173 160 4.1 169 169 183 170 4.1 179 179 196 

LF Cetacean 168 150 5.3 163 162 178 160 5.3 173 172 190 

MF Cetacean 169 154 4.5 164 163 179 164 4.5 174 173 191 

HF Cetacean 169 154 4.4 164 164 179 164 4.4 174 174 191 

PW 167 148 5.6 163 161 177 158 5.6 173 171 190 

OW 168 147 5.7 163 162 178 157 5.7 173 172 191 

Far-Field Hydrophone 

Unweighted 

191 165 5.9 183 182 

172 153 5.0 165 164 182 163 5.0 175 174 193 

LF Cetacean 166 146 5.2 160 159 176 156 5.2 170 169 187 

MF Cetacean 167 147 5.4 161 160 177 157 5.4 171 170 188 

HF Cetacean 167 148 5.2 161 160 177 158 5.2 171 170 188 

PW 164 142 5.9 159 158 174 152 5.9 169 168 186 

OW 164 142 6.0 159 158 174 152 6.0 169 168 186 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 3 (DOLPHIN J) 
April 15, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

92 105 100 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

201 183 3.2 197 196 

179 161 3.0 176 176 189 171 3.0 186 186 202 

LF Cetacean 173 154 3.2 170 170 183 164 3.2 180 180 197 

MF Cetacean 176 155 3.6 173 173 186 165 3.6 183 183 199 

HF Cetacean 176 156 3.5 173 172 186 166 3.5 183 182 199 

PW 174 151 3.8 171 171 184 161 3.8 181 181 197 

OW 174 152 3.7 171 171 184 162 3.7 181 181 197 

Far-Field Hydrophone 

Unweighted 

198 179 4.2 194 192 

176 159 3.0 174 174 186 169 3.0 184 184 200 

LF Cetacean 170 153 3.1 168 168 180 163 3.1 178 178 194 

MF Cetacean 173 153 3.5 170 170 183 163 3.5 180 180 197 

HF Cetacean 172 154 3.3 170 170 182 164 3.3 180 180 196 

PW 170 148 3.8 168 168 180 158 3.8 178 178 194 

OW 170 148 3.7 168 168 180 158 3.7 178 178 194 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 4 (DOLPHIN J) 
April 15, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

96 105 100 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

200 167 8.8 192 186 

178 158 6.3 171 168 188 168 6.3 181 178 197 

LF Cetacean 173 147 7.4 166 162 183 157 7.4 176 172 192 

MF Cetacean 174 151 7.1 167 163 184 161 7.1 177 173 193 

HF Cetacean 174 152 6.8 167 163 184 162 6.8 177 173 193 

PW 173 144 8.4 165 162 183 154 8.4 175 172 191 

OW 173 143 8.5 166 162 183 153 8.5 176 172 192 

Far-Field Hydrophone 

Unweighted 

200 166 8.4 189 182 

176 155 5.9 169 165 186 165 5.9 179 175 195 

LF Cetacean 171 148 6.4 163 159 181 158 6.4 173 169 189 

MF Cetacean 172 149 6.8 165 161 182 159 6.8 175 171 191 

HF Cetacean 172 149 6.5 165 161 182 159 6.5 175 171 191 

PW 171 143 8.2 163 159 181 153 8.2 173 169 189 

OW 171 141 8.6 163 159 181 151 8.6 173 169 189 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 5 (DOLPHIN J) 
April 15, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

97 104 99 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

198 173 6.4 190 187 

177 156 4.8 169 168 187 166 4.8 179 178 195 

LF Cetacean 171 149 5.6 163 162 181 159 5.6 173 172 189 

MF Cetacean 172 151 5.4 165 163 182 161 5.4 175 173 190 

HF Cetacean 172 151 5.2 165 163 182 161 5.2 175 173 190 

PW 170 146 6.5 163 162 180 156 6.5 173 172 188 

OW 170 146 6.7 163 162 180 156 6.7 173 172 189 

Far-Field Hydrophone 

Unweighted 

199 170 7.1 190 186 

176 155 5.7 169 167 186 165 5.7 179 177 194 

LF Cetacean 171 148 5.9 163 161 181 158 5.9 173 171 188 

MF Cetacean 172 149 6.3 164 163 182 159 6.3 174 173 190 

HF Cetacean 172 149 6.1 164 163 182 159 6.1 174 173 190 

PW 169 144 7.0 162 161 179 154 7.0 172 171 188 

OW 169 144 7.1 162 161 179 154 7.1 172 171 188 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 6 (DOLPHIN J) 
April 15, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

85 101 94 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

202 172 9.5 194 189 

178 148 6.0 170 165 188 158 6.0 180 175 196 

LF Cetacean 172 138 6.8 164 160 182 148 6.8 174 170 191 

MF Cetacean 174 142 6.8 166 160 184 152 6.8 176 170 192 

HF Cetacean 174 143 6.6 166 160 184 153 6.6 176 170 192 

PW 172 136 8.0 164 158 182 146 8.0 174 168 190 

OW 172 136 8.1 164 159 182 146 8.1 174 169 191 

Far-Field Hydrophone 

Unweighted 

201 159 10.9 190 178 

180 143 8.6 166 156 190 153 8.6 176 166 193 

LF Cetacean 166 136 8.5 158 151 176 146 8.5 168 161 184 

MF Cetacean 174 137 9.2 161 152 184 147 9.2 171 162 188 

HF Cetacean 175 137 9.0 162 152 185 147 9.0 172 162 188 

PW 165 131 9.6 157 150 175 141 9.6 167 160 184 

OW 164 130 9.5 157 150 174 140 9.5 167 160 183 
Note: Measurement distances normalized to 33 feet (10 meters)  
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3.0 24-INCH VIBRATORY PILE DRIVING 

PILE – 55 
February 16, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

97 124 109 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

192 174 3.3 185 183 

171 146 3.8 166 165 181 156 3.8 176 175 196 

LF Cetacean 165 141 3.8 161 160 175 151 3.8 171 170 191 

MF Cetacean 167 143 4.1 162 161 177 153 4.1 172 171 193 

HF Cetacean 167 143 4.0 162 161 177 153 4.0 172 171 193 

PW 166 141 4.0 161 160 176 151 4.0 171 170 191 

OW 166 141 4.0 162 161 176 151 4.0 172 171 192 

Far-Field Hydrophone 

Unweighted 

178 159 3.3 171 170 

160 138 3.3 155 154 170 148 3.3 165 164 185 

LF Cetacean 154 132 3.4 150 149 164 142 3.4 160 159 180 

MF Cetacean 155 134 3.6 151 150 165 144 3.6 161 160 181 

HF Cetacean 155 135 3.5 151 150 165 145 3.5 161 160 181 

PW 154 131 3.7 150 149 164 141 3.7 160 159 180 

OW 155 131 3.6 150 150 165 141 3.6 160 160 180 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 56 
February 16, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

96 118 105 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

191 176 3.6 183 180 

172 155 2.7 164 163 182 165 2.7 174 173 194 

LF Cetacean 166 149 2.6 159 158 176 159 2.6 169 168 188 

MF Cetacean 169 150 3.2 161 159 179 160 3.2 171 169 190 

HF Cetacean 169 150 3.1 160 158 179 160 3.1 170 168 190 

PW 167 148 3.1 159 158 177 158 3.1 169 168 189 

OW 167 149 2.9 159 158 177 159 2.9 169 168 189 

Far-Field Hydrophone 

Unweighted 

178 164 3.0 170 168 

161 144 2.5 154 153 171 154 2.5 164 163 183 

LF Cetacean 155 139 2.5 148 147 165 149 2.5 158 157 178 

MF Cetacean 157 139 2.9 150 148 167 149 2.9 160 158 179 

HF Cetacean 157 139 2.8 149 148 167 149 2.8 159 158 179 

PW 156 138 2.8 148 147 166 148 2.8 158 157 177 

OW 156 139 2.7 148 147 166 149 2.7 158 157 178 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 57 
February 17, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

94 101 96 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

194 176 4.4 186 183 

173 157 3.3 167 165 183 167 3.3 177 175 196 

LF Cetacean 168 152 3.2 162 160 178 162 3.2 172 170 191 

MF Cetacean 170 154 3.9 164 161 180 164 3.9 174 171 193 

HF Cetacean 169 153 3.8 164 161 179 163 3.8 174 171 192 

PW 168 152 3.8 162 160 178 162 3.8 172 170 191 

OW 168 152 3.5 163 160 178 162 3.5 173 170 192 

Far-Field Hydrophone 

Unweighted 

178 164 3.5 172 170 

162 148 3.1 157 155 172 158 3.1 167 165 186 

LF Cetacean 156 141 3.2 151 149 166 151 3.2 161 159 180 

MF Cetacean 159 144 3.7 153 150 169 154 3.7 163 160 182 

HF Cetacean 158 144 3.6 153 150 168 154 3.6 163 160 182 

PW 157 142 3.8 151 149 167 152 3.8 161 159 180 

OW 157 142 3.5 151 149 167 152 3.5 161 159 180 
Note: Measurement distances normalized to 33 feet (10 meters)  
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4.0 24-INCH IMPACT PILE DRIVING 

PILE – 56 
February 16, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

97 117 108 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

201 192 1.2 199 199 

186 175 1.6 183 183 173 162 1.5 170 170 195 

LF Cetacean 180 169 1.6 178 178 167 157 1.5 164 164 190 

MF Cetacean 180 169 1.8 178 178 167 157 1.7 164 164 190 

HF Cetacean 181 169 1.8 178 178 168 157 1.6 165 165 190 

PW 177 165 2.0 174 174 164 153 1.9 161 161 187 

OW 177 165 2.0 174 174 164 153 1.9 161 161 186 

Far-Field Hydrophone 

Unweighted 

188 175 2.0 184 184 

173 163 1.5 170 170 164 154 1.5 161 161 186 

LF Cetacean 167 156 1.6 164 164 157 147 1.6 154 154 180 

MF Cetacean 167 157 1.6 164 165 158 148 1.6 155 155 180 

HF Cetacean 168 158 1.6 165 165 158 148 1.6 155 156 181 

PW 163 152 1.8 160 160 153 143 1.8 150 151 176 

OW 163 152 2.0 159 159 153 142 1.9 150 150 176 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 57 
February 17, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

90 108 105 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

200 191 1.0 198 198 

188 177 1.2 184 184 173 163 1.1 171 171 197 

LF Cetacean 182 170 1.2 178 178 167 157 1.2 165 165 191 

MF Cetacean 181 170 1.2 178 178 167 157 1.2 165 165 192 

HF Cetacean 182 170 1.2 179 179 168 158 1.2 166 166 192 

PW 177 165 1.4 174 174 164 153 1.5 162 162 188 

OW 177 165 1.5 174 174 164 153 1.6 162 162 188 

Far-Field Hydrophone 

Unweighted 

188 177 1.2 185 185 

172 163 1.0 170 170 163 153 1.0 160 160 187 

LF Cetacean 166 156 1.1 163 163 156 147 1.1 154 154 180 

MF Cetacean 166 157 1.1 164 164 157 147 1.1 154 154 181 

HF Cetacean 167 157 1.1 164 164 157 148 1.1 155 155 181 

PW 162 151 1.3 159 160 152 142 1.3 150 150 176 

OW 161 151 1.4 159 159 152 141 1.4 150 150 176 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 55 
February 17, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

90 108 105 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

202 196 0.8 198 198 

190 182 0.8 187 187 174 168 0.7 172 172 198 

LF Cetacean 185 177 0.8 182 181 169 162 0.7 166 166 192 

MF Cetacean 183 176 0.8 181 181 168 162 0.8 165 166 192 

HF Cetacean 184 176 0.8 181 181 169 162 0.7 166 166 192 

PW 178 171 0.8 176 175 164 158 0.8 161 161 188 

OW 178 171 0.9 175 175 164 158 0.9 161 161 187 

Far-Field Hydrophone 

Unweighted 

189 181 1.4 184 183 

173 167 0.7 170 170 164 157 0.7 160 160 187 

LF Cetacean 167 160 0.8 163 163 157 151 0.8 154 154 180 

MF Cetacean 167 161 0.7 164 164 158 152 0.7 154 154 181 

HF Cetacean 168 162 0.7 164 164 158 152 0.7 155 155 181 

PW 163 157 0.8 159 159 153 147 0.8 149 149 176 

OW 162 156 0.9 158 158 153 146 0.9 149 149 175 
Note: Measurement distances normalized to 33 feet (10 meters)  



May 28, 2024 

Page 36 of 63 
Skagway Ore Terminal Redevelopment Project – Acoustic Monitoring Report Appendix 

 
1448 Elliott Ave W, Seattle, WA 98119      2262 N Albina Ave #340, Portland, OR 97227 
(206) 378-0569                                               www.greenbusch.com 

 



May 28, 2024 

Page 37 of 63 
Skagway Ore Terminal Redevelopment Project – Acoustic Monitoring Report Appendix 

 
1448 Elliott Ave W, Seattle, WA 98119      2262 N Albina Ave #340, Portland, OR 97227 
(206) 378-0569                                               www.greenbusch.com 

5.0 36-INCH PILE REMOVAL 

PILE – 1 
April 17, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

95 106 102 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

204 169 9.1 194 191 

174 155 3.8 169 168 184 165 3.8 179 178 199 

LF Cetacean 169 141 6.3 162 162 179 151 6.3 172 172 193 

MF Cetacean 170 148 4.2 163 163 180 158 4.2 173 173 194 

HF Cetacean 170 149 4.0 164 163 180 159 4.0 174 173 194 

PW 168 140 6.3 161 160 178 150 6.3 171 170 191 

OW 168 139 7.1 161 160 178 149 7.1 171 170 192 

Far-Field Hydrophone 

Unweighted 

198 169 8.0 189 185 

171 156 3.3 168 168 181 166 3.3 178 178 198 

LF Cetacean 165 142 5.1 160 160 175 152 5.1 170 170 191 

MF Cetacean 167 149 3.6 162 163 177 159 3.6 172 173 193 

HF Cetacean 167 150 3.5 163 163 177 160 3.5 173 173 193 

PW 165 141 5.5 159 158 175 151 5.5 169 168 189 

OW 166 139 6.5 159 159 176 149 6.5 169 169 190 
Note: Measurement distances normalized to 33 feet (10 meters)  
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6.0 36-INCH VIBRATORY PILE DRIVING 

PILE – 53 
November 29, 2023 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

92 104 100 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

201 178 4.2 193 191 

175 150 3.8 171 170 185 160 3.8 181 180 205 

LF Cetacean 170 140 4.2 165 165 180 150 4.2 175 175 199 

MF Cetacean 171 144 4.2 167 167 181 154 4.2 177 177 200 

HF Cetacean 171 145 4.1 167 167 181 155 4.1 177 177 200 

PW 169 137 4.5 165 164 179 147 4.5 175 174 198 

OW 170 136 4.5 165 165 180 146 4.5 175 175 199 

Far-Field Hydrophone 

Unweighted 

200 176 4.1 190 188 

175 152 3.5 170 170 185 162 3.5 180 180 204 

LF Cetacean 170 141 3.9 164 164 180 151 3.9 174 174 198 

MF Cetacean 171 146 3.9 166 166 181 156 3.9 176 176 200 

HF Cetacean 171 146 3.8 166 166 181 156 3.8 176 176 200 

PW 170 139 4.4 164 164 180 149 4.4 174 174 198 

OW 170 138 4.3 164 164 180 148 4.3 174 174 198 
Note: Measurement distances normalized to 33 feet (10 meters)  



May 28, 2024 

Page 40 of 63 
Skagway Ore Terminal Redevelopment Project – Acoustic Monitoring Report Appendix 

 
1448 Elliott Ave W, Seattle, WA 98119      2262 N Albina Ave #340, Portland, OR 97227 
(206) 378-0569                                               www.greenbusch.com 

 



May 28, 2024 

Page 41 of 63 
Skagway Ore Terminal Redevelopment Project – Acoustic Monitoring Report Appendix 

 
1448 Elliott Ave W, Seattle, WA 98119      2262 N Albina Ave #340, Portland, OR 97227 
(206) 378-0569                                               www.greenbusch.com 

PILE – 54 
November 30, 2023 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

94 105 103 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

199 180 3.6 189 187 

173 148 5.2 169 169 183 158 5.2 179 179 197 

LF Cetacean 168 140 5.6 163 164 178 150 5.6 173 174 192 

MF Cetacean 168 143 5.2 164 165 178 153 5.2 174 175 193 

HF Cetacean 169 143 5.2 165 165 179 153 5.2 175 175 193 

PW 167 139 5.5 162 162 177 149 5.5 172 172 191 

OW 167 139 5.6 163 163 177 149 5.6 173 173 191 

Far-Field Hydrophone 

Unweighted 

198 178 3.9 189 187 

173 151 4.8 169 169 183 161 4.8 179 179 198 

LF Cetacean 167 141 5.3 164 164 177 151 5.3 174 174 192 

MF Cetacean 169 146 4.9 165 165 179 156 4.9 175 175 193 

HF Cetacean 169 146 4.8 165 165 179 156 4.8 175 175 193 

PW 167 141 5.3 163 163 177 151 5.3 173 173 191 

OW 168 141 5.4 164 163 178 151 5.4 174 173 192 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 48 
December 1, 2023 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

94 102 99 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

204 178 2.9 190 189 

172 146 2.8 170 170 182 156 2.8 180 180 204 

LF Cetacean 167 136 3.1 164 164 177 146 3.1 174 174 198 

MF Cetacean 168 141 3.2 166 166 178 151 3.2 176 176 199 

HF Cetacean 168 141 3.1 166 166 178 151 3.1 176 176 199 

PW 166 136 3.4 163 163 176 146 3.4 173 173 197 

OW 166 136 3.3 164 164 176 146 3.3 174 174 197 

Far-Field Hydrophone 

Unweighted 

199 177 2.9 190 189 

171 150 2.5 169 169 181 160 2.5 179 179 203 

LF Cetacean 165 137 2.8 164 164 175 147 2.8 174 174 197 

MF Cetacean 168 144 3.0 165 165 178 154 3.0 175 175 199 

HF Cetacean 168 144 2.9 165 165 178 154 2.9 175 175 199 

PW 166 138 3.1 163 164 176 148 3.1 173 174 197 

OW 166 137 3.0 164 164 176 147 3.0 174 174 198 

Note: Measurement distances normalized to 33 feet (10 meters)  
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7.0 36-INCH IMPACT PILE DRIVING 

PILE – 53 
November 30, 2023 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

101 107 105 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

208 193 2.5 203 203 

194 180 2.5 190 190 179 166 2.1 175 176 202 

LF Cetacean 188 174 2.4 184 184 173 160 2.1 169 169 196 

MF Cetacean 188 174 2.4 184 184 173 160 2.1 170 170 196 

HF Cetacean 189 174 2.5 185 185 174 161 2.1 170 170 197 

PW 183 169 2.4 180 180 169 156 2.1 165 166 192 

OW 183 169 2.5 180 180 169 155 2.2 165 166 192 

Far-Field Hydrophone 

Unweighted 

214 199 2.6 210 210 

198 183 2.2 194 194 182 170 1.9 178 178 205 

LF Cetacean 192 177 2.1 187 187 176 164 1.9 172 172 199 

MF Cetacean 192 177 2.2 187 187 176 164 2.0 172 172 199 

HF Cetacean 192 178 2.2 188 188 177 164 1.9 173 173 199 

PW 187 173 2.3 183 183 172 159 2.1 168 168 195 

OW 188 173 2.5 183 183 173 158 2.3 168 168 195 
Note: Measurement distances normalized to 33 feet (10 meters)  
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PILE – 54 
December 1, 2023 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

102 110 107 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

208 193 2.4 204 203 

195 180 2.3 191 190 178 165 1.8 176 175 206 

LF Cetacean 189 174 2.3 186 185 173 159 1.8 170 170 200 

MF Cetacean 188 173 2.2 185 184 172 159 1.7 170 170 200 

HF Cetacean 189 174 2.2 186 185 173 159 1.7 170 170 200 

PW 184 169 1.9 181 180 169 155 1.6 166 166 196 

OW 184 168 2.0 181 180 169 155 1.7 166 166 196 

Far-Field Hydrophone 

Unweighted 

211 192 3.1 209 209 

200 178 2.8 193 193 186 164 2.5 178 178 208 

LF Cetacean 192 173 2.7 187 187 176 159 2.2 172 172 202 

MF Cetacean 194 172 2.8 187 187 181 159 2.4 172 172 202 

HF Cetacean 195 173 2.8 188 188 181 159 2.4 173 172 202 

PW 187 170 2.4 183 183 175 156 2.0 168 168 198 

OW 187 170 2.3 183 183 174 157 1.9 168 168 198 
Note: Measurement distances normalized to 33 feet (10 meters)  
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8.0 42-INCH VIBRATORY PILE DRIVING 

PILE – 13 
December 20, 2023 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

86 104 94 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

203 169 10.1 193 184 

180 142 8.5 170 162 190 152 8.5 180 172 196 

LF Cetacean 174 132 10.2 164 151 184 142 10.2 174 161 190 

MF Cetacean 176 136 9.0 165 157 186 146 9.0 175 167 192 

HF Cetacean 176 136 8.9 166 157 186 146 8.9 176 167 192 

PW 174 130 10.7 163 149 184 140 10.7 173 159 190 

OW 174 130 11.3 163 147 184 140 11.3 173 157 190 

Far-Field Hydrophone 

Unweighted 

200 165 9.6 191 182 

178 145 7.9 168 161 188 155 7.9 178 171 194 

LF Cetacean 172 131 9.6 162 151 182 141 9.6 172 161 188 

MF Cetacean 174 139 8.3 163 155 184 149 8.3 173 165 190 

HF Cetacean 174 140 8.1 163 155 184 150 8.1 173 165 190 

PW 171 132 10.0 161 148 181 142 10.0 171 158 187 

OW 172 131 10.8 161 146 182 141 10.8 171 156 188 
Note: Measurement distances normalized to 33 feet (10 meters)  



May 28, 2024 

Page 50 of 63 
Skagway Ore Terminal Redevelopment Project – Acoustic Monitoring Report Appendix 

 
1448 Elliott Ave W, Seattle, WA 98119      2262 N Albina Ave #340, Portland, OR 97227 
(206) 378-0569                                               www.greenbusch.com 

 



May 28, 2024 

Page 51 of 63 
Skagway Ore Terminal Redevelopment Project – Acoustic Monitoring Report Appendix 

 
1448 Elliott Ave W, Seattle, WA 98119      2262 N Albina Ave #340, Portland, OR 97227 
(206) 378-0569                                               www.greenbusch.com 

9.0 42-INCH IMPACT PILE DRIVING 

PILE – 13 
December 21, 2023 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

104 109 107 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

210 199 1.4 208 208 

195 183 1.3 193 193 180 171 1.3 178 178 204 

LF Cetacean 190 177 1.5 187 187 174 165 1.3 172 172 198 

MF Cetacean 189 177 1.6 186 187 174 165 1.3 172 172 198 

HF Cetacean 189 178 1.5 187 187 174 165 1.3 172 173 198 

PW 185 172 2.0 182 182 170 160 1.4 168 168 194 

OW 186 172 2.2 182 182 170 160 1.5 168 168 194 

Far-Field Hydrophone 

Unweighted 

201 189 1.0 197 197 

186 176 1.7 184 184 174 164 1.5 171 172 197 

LF Cetacean 179 169 1.9 177 177 167 157 1.5 165 165 191 

MF Cetacean 180 170 1.7 178 178 167 158 1.4 165 166 191 

HF Cetacean 180 170 1.7 178 179 168 159 1.4 166 166 192 

PW 175 164 1.8 172 173 162 153 1.5 160 160 186 

OW 174 163 1.8 171 172 162 152 1.5 159 160 185 
Note: Measurement distances normalized to 33 feet (10 meters)  
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10.0 48-INCH VIBRATORY PILE DRIVING 

PILE – 3 
February 17, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

92 109 97 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

206 178 6.3 194 187 

178 157 4.8 168 163 188 167 4.8 178 173 194 

LF Cetacean 172 149 5.5 162 155 182 159 5.5 172 165 187 

MF Cetacean 174 153 5.0 164 158 184 163 5.0 174 168 189 

HF Cetacean 174 153 4.9 164 159 184 163 4.9 174 169 189 

PW 172 148 5.5 161 155 182 158 5.5 171 165 187 

OW 172 148 5.7 162 154 182 158 5.7 172 164 187 

Far-Field Hydrophone 

Unweighted 

199 176 5.5 189 183 

178 158 4.6 169 165 188 168 4.6 179 175 194 

LF Cetacean 172 150 5.5 162 155 182 160 5.5 172 165 188 

MF Cetacean 173 153 4.7 164 159 183 163 4.7 174 169 189 

HF Cetacean 173 153 4.7 164 160 183 163 4.7 174 170 189 

PW 171 149 5.4 161 154 181 159 5.4 171 164 186 

OW 172 149 5.6 161 154 182 159 5.6 171 164 187 
Note: Measurement distances normalized to 33 feet (10 meters)  
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11.0 48-INCH IMPACT PILE DRIVING 

PILE – 3 
February 17, 2024 

Airborne Sound Levels, RMS dB re: 20 Pa 
Minimum Maximum Median 

95 111 109 

Airborne Frequency Spectrum, RMS 

 

Underwater Sound Levels, dB re: 1 Pa 

Frequency 
Range 

Peak RMS90 SEL 
cSEL 

Max Min SD Mean Med Max Min SD Mean Med Max Min SD Mean Med 

Near-Field Hydrophone 

Unweighted 

215 205 1.3 213 214 

199 190 1.4 197 197 186 177 0.9 184 185 212 

LF Cetacean 192 183 1.4 190 191 180 171 1.0 178 178 205 

MF Cetacean 192 183 1.1 190 190 180 171 0.9 178 179 206 

HF Cetacean 192 184 1.1 191 191 180 171 0.9 179 179 206 

PW 186 178 1.0 185 185 175 166 0.9 174 174 201 

OW 186 176 1.1 184 185 175 165 1.0 174 174 201 

Far-Field Hydrophone 

Unweighted 

218 209 1.4 216 217 

204 193 1.9 201 201 189 180 1.1 187 188 214 

LF Cetacean 198 186 1.9 195 195 182 173 1.1 181 181 208 

MF Cetacean 197 186 1.8 195 195 182 174 1.0 181 181 208 

HF Cetacean 198 187 1.8 195 195 183 174 1.1 182 182 209 

PW 191 181 1.4 189 189 178 168 1.0 177 177 204 

OW 190 180 1.3 188 188 178 168 1.0 176 176 203 
Note: Measurement distances normalized to 33 feet (10 meters)  
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12.0 VIBRATORY PILE DRIVERS/EXTRACTORS 

APE MODEL 150 
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APE MODEL 200 
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APE MODEL 300-6 
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APE MODEL 400 
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ICE MODEL 44B 
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13.0 IMPACT PILE DRIVERS 

DELMAG D62-22 
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DELMAG D100-13 

 



 

 

Attachment 3  
NMFS User Spreadsheet for 
Project Activities 



E.1: IMPACT PILE DRIVING (STATIONARY SOURCE: Impulsive, Intermittent)
VERSION 3.1D: 2024
KEY

Action Proponent Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE Skagway Ore Terminal 
Redevelopment Project

PROJECT/SOURCE INFORMATION See references in IHA 
Application, Appendix A

Please include any assumptions

PROJECT CONTACT Julia Fitts, Anchor QEA. See 
cover letter of IHA.

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 2
Relying on default due to 
lack of project-specific 
information

¥ Broadband: 95% frequency contour percentile 
(kHz); For appropriate default WFA: See 
INTRODUCTION tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 73), and enter the new value directly. 
However, they must provide additional support and documentation supporting this modification.

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: METHOD E.1-1 is PREFERRED method when SEL-based source levels are available (because pulse duration is not required). Only use method E.1-2 if SEL-based source levels are not available.
E.1-1:  METHOD TO CALCULATE PK AND SELcum (SINGLE STRIKE EQUIVALENT)      PREFERRED METHOD (pulse duration not needed)
Unweighted SELcum (at measured distance) = SELss + 
10 Log (# strikes) 217.5

SELcum PK

Single Strike SELss (L E ,p, single strike) specified 
at "x" meters (Cell B32)

189
L p,0-pk specified at 
"x" meters (Cell 
G29)

210

Number of strikes per pile 700
Distance of L p,0-pk 

measurement 
(meters)⁺

10

Number of piles per day 1 L p,0-pk Source level 225.0

Transmission loss coefficient 15
Distance of single strike SELss (L E ,p, single 

strike) measurement (meters) 10

 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans 

High-Frequency 
Cetaceans 

Very High-
Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 183 193 159 183 185

AUD INJ Isopleth to threshold 
(meters) 1,970.4 251.4 3,049.2 1,750.4 652.5

 “NA”: PK source level is < to the threshold for 
PK Threshold 222 230 202 223 230

that marine mammal hearing group. AUD INJ PK Isopleth to 
threshold (meters) 1.6 NA 34.1 1.4 NA

E.1-2: METHOD TO CALCULATE PK AND SELcum (USING RMS SPL SOURCE LEVEL)
SELcum PK

Sound Pressure Level (L rms), specified at "x" 
meters (Cell B53)

L p,0-pk specified at 
"x" meters (Cell 
G47)

Number of piles per day
Distance of L p,0-pk 

measurement 
(meters)⁺

Strike (pulse) DurationΔ (seconds) L p,0-pk Source level #NUM!
Number of strikes per pile

Duration of Sound Production (seconds) 0

10 Log (duration of sound production) #NUM! NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

Transmission loss coefficient with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Distance of sound pressure level (L rms) 
measurement (meters) requirements associated with a Marine Mammal Protection Act (MMPA) authorization or 
ΔWindow that makes up 90% of total cumulative energy (5%-95%) based on Madsen 2005 an Endangered Species Act (ESA) consultation or permit are independent management 

decisions made in the context of the proposed activity and comprehensive effects analysis, 
and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans 

High-Frequency 
Cetaceans 

Very High-
Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 183 193 159 183 185

AUD INJ Isopleth to threshold 
(meters) #NUM! #NUM! #NUM! #NUM! #NUM!

 “NA”: PK source level is < to the threshold for 
PK Threshold 222 230 202 223 230

that marine mammal hearing group. AUD INJ PK Isopleth to 
threshold (meters) #NUM! #NUM! #NUM! #NUM! #NUM!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

High-Frequency 
Cetaceans 

Very High-
Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 0.99 1.55 2.23 1.63 1.58
b 5 5 5 5 5
f1 0.168 1.73 5.93 0.81 2.53
f2 26.6 129 186 68.3 43.8 NOTE: If user decided to override these Adjustment values,
C 0.12 0.32 0.91 0.29 1.37 they need to make sure to download another copy

Adjustment (-dB)† -0.03 -3.45 -21.19 -0.80 -5.23 to ensure the built-in calculations function properly.

134.8736198 1.567653465 0.007848196 19.04130126 0.475766588 the source either unweighted (i.e., set Adjustment to zero) or to input specific information on the spectrum associated with the
135.8157383 3.726283752 1.271558738 24.39019015 2.153333059
1.028587556 1.001202429 1.000578235 1.004294705 1.010468701
0.965463032 0.420196325 0.00616854 0.777356555 0.218655228
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