
 
 

 

 

 
 

 

        
         

      
     

       
      

         
      
  

       
            

           
     

       
          

     
 

          
       

     
        

         
    

       
         

        
       
     

 

        
           

      
 

 

Determination of NEPA Adequacy 
U.S. Geological Survey 

Proposed Action Title/Type: 

Low-energy geophysical survey of the Queen Charlotte Fault, Southeastern Alaska 

Type of Activity: 

The USGS Coastal and Marine Geology Program (CMGP) would conduct a low-energy, high-
resolution survey in U.S. territorial waters offshore Southeast Alaska (Figure 1) from June 29 to 
July 19, 2017 on the R/V Ocean Starr, a 171-ft oceanographic research vessel owned and operated 
by Stabbert Maritime of Seattle, Washington and contracted for this activity by the USGS 
(Proposed Action). The goal of this activity is to acquire high-resolution seismic reflection and 
sonobuoy refraction profiles along the continental shelf, slope and rise of southeastern Alaska, in 
the vicinity of the Queen Charlotte Fault system. The primary science objectives of this activity 
are to image sedimentary stratigraphy and structures produced by deformation along the fault. The 
data will be used to understand fault mechanics and constrain rates of slip along the fault. 

This activity is a follow-up survey to geophysical surveys conducted in Summer 2016 by CMGP 
(Brothers et al., 2017). Preliminary results from those surveys suggest that the Queen Charlotte 
Fault is the fastest slipping continent-ocean transform fault in the world; its rate of motion is ~50 
mm/yr, making it roughly 40% faster than the San Andreas Fault in the San Francisco Bay Area. 
By studying this submerged fault system that is unobstructed by urban development and terrestrial 
erosion, this USGS effort aims to assess regional hazards and develop new models for transform 
fault behavior that can be applied to similar faults passing through heavily populated regions (e.g., 
San Andreas through California). 

The 2017 Proposed Action targets areas along the fault not imaged during the 2016 work and the 
3D structure of features identified in 2016. Most importantly, the Proposed Action will record data 
from longer offsets, which is needed to provide velocity control for both the recently collected 
2016 data and the proposed 2017 survey. A majority of the survey time for the 2017 activity will 
be used to collect ~2700 km of multichannel seismic (MCS) data with a ~200 m, 72 channel 
hydrophone streamer and a sparker sound source operated between 1 and 6 kJ, depending on water 
depth. A towed subbottom profiler will also be used simultaneously during MCS acquisition. All 
survey lines are located in water depths >100 m, and a majority of the lines is in water depths >500 
m. USGS routinely operates both (1) towed chirp systems and (2) sparker sources at ≤1 kJ and 
≤6 kJ in water depths of >100 m and >500 m, respectively, under the guidelines in the current 
USGS NEPA Handbook, which comply with the DOI Categorical Exclusion (“Cat Ex”) described 
in CFR §46.210(e). 

The USGS is also proposing to operate the sparker source at up to 12 kJ for two, ~60-km-long 
lines during the 2017 Southeast Alaska survey (see highlighted lines on Figure 1). This part of the 
Proposed Action is not covered under the USGS NEPA Handbook language implementing CFR 
§46.210(e) for marine acoustics surveys.  



      
       

      
         

          
 

 
           

      
         

         
        

 
 

         
      

        
          

   

     
       

        
      

         
      

           
  

  

        
        

        
     

 

 

        
      

 

 

 

 

In addition to the towed hydrophone streamer, these 12 kJ lines would be instrumented with free-
floating hydrophones (i.e., “sonobuoys”), which passively record seismic waves. The goal of these 
sonobuoy lines is to record reflections and refractions at source-receiver offsets up to ~15 to 20 
km. These wide-angle data are needed to determine sediment and basement velocities, which are 
not well-constrained by the short streamer data alone. Recording seismic arrivals at these offsets 
requires use of the 12 kJ sparker source. 

As part of the Proposed Action, the sparker source would be operated at up to 12 kJ along two 
separate, ~60-km-long lines. At a ship speed of 3.2 knots over ground, acquisition of each line 
with a sparker operated at up to 12 kJ would take ~10 hours, accounting for ~20 hours total of the 
full ~15-day survey (i.e., <4% of the survey). The two lines acquired at up to 12 kJ are ~150 km 
apart and acquisition would thus be separated by several days. These two lines would be in water 
depths of ~170 m to 2500 m. 

As noted above, operation of the 12 kJ source is not covered by the USGS NEPA Handbook 
language implementing CFR §46.210(e). This Determination of NEPA Adequacy analyzes the 
short-duration usage of this 12 kJ source. To comply with the NEPA precepts, we also analyze 
the impact of other acoustic sources that the USGS would use during the Proposed Action and that 
are explicitly described in the USGS NEPA Handbook. 

Based on analysis in existing NEPA documents, including the National Science Foundation-USGS 
Final Programmatic Environmental Impact Statement (NSF-USGS PEIS), and with the proposed 
monitoring and mitigation measures, the USGS expects no Level A or Level B takes of marine 
mammals as a result of the Proposed Action. In light of the distribution of known endangered or 
protected species and the small acoustic source sizes, the USGS also expects no disturbance of 
endangered or protected species. Owing to the short duration of the survey, the USGS anticipates 
no cumulative impacts as a consequence of the Proposed Action. As no adverse effects are 
anticipated on marine species, including endangered or protected species, no further action is 
required under the Marine Mammal Protection Act or Endangered Species Act. 

In addition, no impacts to coastal zone uses or resources would be anticipated from the Proposed 
Action, which occurs outside the designated coastal zone of any state. Furthermore, Alaska does 
not currently participate in the Coastal Zone Management Act (CZMA) 
(http://www.coast.noaa.gov/czm/consistency/), and therefore no further action is required by the 
USGS per the CZMA. 

Location of Proposed Action: 

The Proposed Action would take place offshore Southeast Alaska within the U.S. Exclusive 
Economic Zone (EEZ) and beyond the 3-nautical-mile (nm) nominal state water boundary 
(Submerged Lands Act) (Figure 1). 

http://www.coast.noaa.gov/czm/consistency


 

       
                  

              
    

 

 

Figure 1. Area of operation and sail lines for MCS acquisition with either a ≤6 kJ (thin purple lines) 
or >6 to ≤12 kJ (thick purple line) sparker source. Also shown are 100 m (red lines) and 500 m (blue 
lines) bathymetric contours, sail lines from a 2016 USGS CMGP MCS survey that used a 2.5kJ 
sparker source (gray lines), and the US/Canada maritime boundary (dashed black line). 



 

       
          
        

     
          

       
   

   

             
     

          
        

                
  

    
 

 
 

     
 

 

   
 

   
 

  
 

  
  
  

 
  

 

  

    

   

   

 

  

        
      

      
        

 

 

A. Description of the Proposed Action and any applicable mitigation measures. 

The proposed action is to collect seismic data with (1) an Applied Acoustics Engineering Ltd 
“Delta Sparker” sound source operated at 1 to 6 kJ for ~2700 source-line km; (2) the Delta Sparker 
source operated at >6 to ≤12 kJ for 120 source-line-km; and (3) an Edgetech 512i chirp subbottom 
profiler towed simultaneously during operation of the sparker sources (Figure 1). Reflection data 
will be recorded by a 72-channel MCS streamer on both the 1 to 6 kJ and ≤12 kJ lines. Sonobuoys 
(passive recorders) would be used to record wide-angle reflections and refractions on the ≤12 kJ 
survey lines.  Monitoring and mitigation measures for each source are described below. 

Monitoring and mitigation for the towed chirp and sparker source operated at ≤6 kJ 

Use of the Edgetech 512i chirp and Delta Sparker at ≤ 6 kJ will follow the guidelines in the USGS 
NEPA Handbook, which comply with the Cat Ex described in CFR 46.210(e). The mitigation 
section of that document applicable to use of a towed chirp and sparker source at ≤6 kJ is 
reproduced in Table 1 to describe the procedures that would be followed for the proposed activity. 

Table 1. Excerpted from the USGS NEPA Handbook regarding use of non-airgun low-energy seismic sources for 
marine activities. 

Sound Source Operational Water Depth Monitoring, Mitigation, and 
Compliance Measures 

1. TOWED CHIRP 

Source level must be < 205 dB re 
1 "Pa-m 

ANY ● Record species 
observations 

● 100m exclusion zone 
or smaller zone if 
justifying data are 
available 

● Restricted startup 
● Shutdowns 
● Restrictions for 

sensitive areas 
● Categorical Exclusion 

Checklist required 

2. SPARKER 

Operated at ≤700 J ANY 

Operated at ≤1 kJ >100 m 

Operated at ≤6 kJ >500 m 

Monitoring and mitigation for the sparker source operated at >6 to ≤12 kJ 

Monitoring and mitigation measures for the Delta Sparker source operated at >6 to ≤12 kJ would 
include those established by the NSF-USGS PEIS, described on page 2-68 and 2-69, and the 
associated USGS Record of Decision (ROD). The NSF-USGS PEIS refers to a 180 dB mitigation 
zone of 100 m from the source, and mitigation must be applied out to the 160 dB (RMS) isopleth 
to ensure compliance with no-take criteria for this activity. 



  

       
      

           
        

         
       

             
   
           

         
     

   
      

        
        

 

 

     
         

       
 

           
            

 
       

      
        

 
        

             
  

     
 

  
 

      
 

 

        
         

       

Justification for proposed >6 to ≤12 kJ sparker source to be considered low-energy 

For a source to be considered low-energy according to the criteria Section 2.4.2 of the NSF- USGS 
PEIS (see Section B below, which contains excerpts), received sound (in RMS) must be 180 dB at 
a maximum of 100 m from the source. We do not have field measurements to establish the distance 
to the 180 dB isopleth for the Delta Sparker operated at 12 kJ, but we have the zero-peak sound-
pressure level (SPL) level of 226 dB for the Delta Sparker operated at 6 kJ listed in the attached 
manufacturer’s technical specifications sheet. Doubling sparker input energy results in very close 
to a doubling of SPL, so we expect a zero-peak SPL for the Delta at 12 kJ to be 232 dB. This 
matches the 232 dB zero-peak given in Table 12 in Crocker and Fratantonio (2016) for two mini-
GI guns fired at 2000 psi. We therefore propose to follow the same mitigation measures for the 
12 kJ Delta sparker as were followed for the use of two-mini GI guns during the June/July 2016 
BOEM-USGS Sound Source Verification (SSV) study. These measures are listed in the 
Determination of NEPA Adequacy document for that study (link in Section B below), and 
mitigation measures applicable to the Proposed Action are listed below. These mitigation 
measures include a 1900 m exclusion zone, which is larger (and thus more conservative) than the 
safety radius calculated using the National Marine Fisheries Service’s 2016 Marine Mammal 
Acoustic Technical Guidance (link in Section B below). 

Mitigation Measures for operation of the sparker source at >6 to ≤12 kJ 

• The Delta Sparker would be operated at >6 to ≤12 kJ continuously for <20 hours and only 
during the hours between the beginning and ending of nautical twilight. Note that the survey 
will be at relatively high latitude during the summer months, meaning that long periods of 
daylight are available for the survey. 

• For power levels >6 kJ to ≤12 kJ, the Delta Sparker will be ramped up to allow ample time 
for marine mammals to move out of� the area before the operation commences at the full 
power level. 

• A member of the USGS operations staff who has completed NOAA-approved PSVO 
training would be on duty at all times and supplied with appropriate equipment (e.g., 
binoculars) during the >6 kJ to ≤12 kJ sparker operation. The ship’s crew on the bridge 
would also be asked to contribute information about animal sightings. 

• A full exclusion zone of 1900 m radius, corresponding to the 160 dB isopleth, would be 
observed at all times, and this zone must be visible throughout any time that the source is in 
use (e.g., no >6 kJ to 12 kJ sparker operation in heavy fog or at dusk). 

• Power downs/shutdowns would be implemented if a marine mammal, including delphinid 
species, is observed entering or within the exclusion zone. 

B. Identify applicable National Environmental Policy Act (NEPA) documents and other 
related documents that cover the proposed action. 

List by name and date all applicable NEPA documents that cover the proposed action. 

1. Final Programmatic Environmental Impact Statement/Overseas Environmental Impact 
Statement for Marine Seismic Research Funded by the National Science Foundation or 
Conducted by the U.S. Geological Survey (referred to here as the “NSF-USGS PEIS”), 



    
 

          
       

 
 

  
 

 

        
 

      

	 	 	

 

         
           

         
           

 

          
       

          
    

           
      

    
        

         
         

       
         

          
        

    
 

June 2011, available at: https://woodshole.er.usgs.gov/project-
pages/environmental_compliance/reports/nsf-usgs-final-eis-oeis-with-appendices.pdf 

2. Proposed mitigation measures for operation of the sparker source at 12kJ are based 
on the Determination of NEPA Adequecy for the 2016 USGS/BOEM Sound Source 
Verification (SSV) study, available at: https://woodshole.er.usgs.gov/project-
pages/environmental_compliance/reports/2016_USGS_SSV_FINALexternal.pdf 

3. Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine 
Mammal Hearing, July 2016, available at: 
http://www.nmfs.noaa.gov/pr/acoustics/guidelines.htm 

List by name and date other documentation relevant to the proposed action (e.g., biological 
opinion, historical/cultural resource consultations). 

1. USGS Record of Decision for the NSF-USGS PEIS, February 2013, available at: 
https://woodshole.er.usgs.gov/project-
pages/environmental_compliance/reports/FINAL_USGSROD_textonly_signed27Feb 
2013.pdf 

C. NEPA Adequacy Criteria 

1. Is the new proposed action a feature of, or essentially similar to, an alternative analyzed in the 
existing NEPA document(s)? Is the project within the same analysis area, or if the project location 
is different, are the geographic and resource conditions sufficiently similar to those analyzed in 
the existing NEPA document(s)? If there are differences, can it be explained why they are not 
substantial? 

Use of the towed chirp and sparker source at power levels up to ≤6 kJ does not require further 
consideration beyond application of the DOI Categorical Exclusion as described in the USGS 
NEPA Handbook. The section below focuses only on the use of the Delta Sparker source at power 
levels >6 kJ to ≤12 kJ. 

As described in Section A above, the Delta Sparker at 12kJ has a similar SPL as the pair of mini-
GI air guns used during the 2016 SSV study conducted on the Atlantic continental shelf and 
described in the above referenced Determination of NEPA Adequacy document. Though the 
geographic locations are different, the acoustic environment for the proposed action offshore 
Southeast Alaska is similar to that of the Northwest (NW) Atlantic Detailed Analysis Area (DAA) 
analyzed in the NSF-USGS PEIS. As determined for use of the GI guns during the 2016 SSV 
survey, use of the 12kJ sparker source would comply with Alternative B in the associated USGS 
ROD. In the NW Atlantic DAA scenario, use of two 45/105 in3 GI guns along continuous ship 
tracks for a 3D survey on the New Jersey shelf is analyzed for water depths of 0-160 m. Unlike in 
this DAA scenario, use of the 12kJ sparker source proposed here would occur entirely on the outer 
shelf at >100 m water depth, would generate significantly smaller SPL, and would involve limited 
operations of two periods of up to 10 hours of acquisition each, separated by 1-5 days. 

https://woodshole.er.usgs.gov/project
http://www.nmfs.noaa.gov/pr/acoustics/guidelines.htm
https://woodshole.er.usgs.gov/project
https://woodshole.er.usgs.gov/project


         
     

          
        

          
         

         
      

 

          
     

 

  
         

      
          

    
 

   
 

 
 

   
 

 

           
     

     
          

          
         

          
            

        
  

         
    

 

         
          

2. Is the range of alternatives analyzed in the existing NEPA document(s) appropriate with respect 
to the new proposed action, given current environmental concerns, interests, and resource values? 

Yes, the range of alternatives in the NSF-USGS PEIS is appropriate with respect to the Proposed 
Action, and the Proposed Action will comply with the USGS ROD for the NSF-USGS PEIS. There 
have been no significant changes since the completion of the analysis in the NSF-USGS PEIS to 
alter the conclusions of the NSF-USGS PEIS or USGS ROD. The USGS is increasingly acquiring 
data that demonstrate that the mitigation zones described in the NSF-USGS PEIS for low-energy 
sources were conservative (too large). Nonetheless, we would continue to honor mitigation zones 
outlined in our existing NEPA documents/USGS handbook during the proposed activity. 

3. Is the existing analysis valid in light of any new information or circumstances (such as recent 
endangered species listings)? Can it be reasonably concluded that new information and new 
circumstances would not substantially change the analysis of the new proposed action? 

With the proposed monitoring and mitigation measures, no effects to threatened or endangered 
species nor takes of marine mammals would be anticipated. No recent ESA listings in the proposed 
area of operation have substantially changed the analysis in the existing NEPA documentation, nor 
is the proposed study area in an area of critical habitat for any marine mammals or sea turtles 
(http://www.nmfs.noaa.gov/pr/species/criticalhabitat.html). Two ESA listings are new/updated 
since the 2011 PEIS: 

● Added in 2012: False killer whale (Pseudorca crassidens)—known range includes 
Southeast Alaska, but no area of critical habitat has been established. 

● Updated in 2016: Humpback whale (Megaptera novaeangliae)—distinct population 
segments updated in 2016.  Proposed Action area is within the feeding range of the 
Hawaiian group, which is not listed as endangered 
(http://www.fisheries.noaa.gov/pr/species/mammals/whales/humpback-whale.html). 

In August 2016, the USGS CMGP conducted a low-energy MCS survey within the same area as 
the Proposed Action. This survey visually observed humpback whales (9 sightings of 1 to 20+ 
individuals), orcas (1 sighting of 2 individuals), and porpoises (4 sightings of 1 to 13 individuals) 
for brief periods of time on seven of the nine days of active survey operations. These marine 
mammal observations are consistent with existing analyses of population densities in the area. The 
marine mammals were observed between ~100 to 3000 m of the vessel. The survey operated a 2.5 
kJ sparker source, which, as per the USGS NEPA Handbook, has a mitigation radius of 100 m. In 
compliance with the USGS NEPA Handbook, the 2.5 kJ source was shut down once for a single 
humpback whale at ~100 m, and a second time proactively for another single humpback whale at 
~150 m, but near the vessel’s sail line. 

4. Are the direct, indirect, and cumulative effects that would result from implementation of the new 
proposed action similar (both quantitatively and qualitatively) to those analyzed in the existing 
NEPA document? 

As discussed in #1 above, the proposed use of the 12kJ sparker source would have less impact than 
the GI-gun scenario analyzed in the NSF-USGS PEIS since the 12kJ sparker has a lower SPL than 

http://www.fisheries.noaa.gov/pr/species/mammals/whales/humpback-whale.html
http://www.nmfs.noaa.gov/pr/species/criticalhabitat.html


       
      

     
         

    

          
            

     
      

      
    

      
 

          
          

 

          
      

          
         

        
        

  

   

 

 

 

 

    

 
   

 
   

     
 

 

those modeled in the PEIS. The cumulative impacts would be significantly smaller than the 
analyzed scenario since the 12kJ sparker source for the proposed activity would be run non-
continuously for less than 20 hours total, not along continuous, densely spaced tracklines for 
multiple days. The impact would also be less since the water depth is greater than 100 m, not 
within the 0-160 m depth range used for the modeling analysis in the PEIS. 

Use of the towed chirp and sparker source at ≤6 kJ was not explicitly addressed in the PEIS and 
falls under uniform no-take rules because its impact was considered too small to rise to the level 
of need for source-by-source analysis. As noted above, the source-by-source measures used for 
deployment and mitigation of for the towed chirp and ≤6 kJ sparker source are fully covered by 
the USGS NEPA Handbook procedures for implementation of the DOI Categorical Exclusion 
under CFR §46.210(e). 

5. Are the public involvement and interagency review associated with existing NEPA document(s) 
adequate for the current proposed action? 

The NSF-USGS PEIS was formulated by NSF and the USGS as action agencies and the regulator 
(NMFS) as a cooperating agency. Thus, we have confidence that the NEPA document was 
adequately formulated and vetted and applies to the proposed activity. 

The public had several opportunities to comment on the NSF-USGS PEIS through public meetings 
and written input. Specifically, the public, NGOs, and other federal agencies were able to comment 
during public scoping meetings on the draft PEIS in late 2010-early 2011. The Final PEIS issued 
in 2011 addressed public comments made to NSF and the USGS during the review process. Note 
that NMFS was a cooperating agency, but not an action agency, on the PEIS, so the regulatory 
agency was involved in each stage of the process and in some cases changed language to reflect 
the then-current regulatory climate. 

D. Persons/Agencies /USGS Staff Consulted 

Carolyn Ruppel, Research Geophysicist, Coastal & Marine Geology Program, USGS 

Nathan Miller, Research Geophysicist, Coastal & Marine Geology Program, USGS 

Patrick Hart, Research Geophysicist, Coastal & Marine Geology Program, USGS 

Esther Eng, Chief, Environmental Management Branch, USGS 
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Conclusion 

Based on the review documented above, I conclude that the existing NEPA documentation fully 
covers the proposed action and constitutes USGS’s compliance with the requirements of the 
NEPA. 

signed by Dr. Nathan Miller on 2 June, 2017 . 
Project Manager (Nathan Miller) Date 

signed by Esther Eng on 2 June, 2017 

Environmental Program Coordinator (Esther Eng) Date 
. 

signed by Dr. Bill Leith on 2 June, 2017 

RO (Dr. William Leith, Acting Associate Director for Natural Hazards) Date 
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Applied Acoustic Engineering Ltd 
Marine House, Marine Park, Gapton Hall Road, Great Yarmouth, NR31 0NB, United Kingdom 

Key Features 

Delta Sparker Seismic Sound Source 

x Powerful sparker for deep 
penetration surveys 

x 1000-12000J, compatible with CSP-
D2400 and CSP-S 

x 2.5m triangular tow frame, supplied 
with buoys 

x Tow depth can be adjusted 
The Delta Sparker is the most powerful sparker available 

x Replaceable electrodes for easy in the Applied Acoustics’ range and is intended for 
field maintenance deeper penetration sub-bottom profiling. 

As a multi-tip sparker array, the Delta can be used in UHR 
multi-channel seismic surveys utilising 24 or 48 channel 
streamers such as during geohazard assessment, 
construction projects or shallow target 2D exploration. 

Different sparker tips, single or multiple arrangements, 
can be used to increase resolution or penetration as 
required. 

Technical  Specification 

PHYSICAL 

Dimensions 2550mm (L) x 350mm (W) x 250mm (H) 
(can be split in two for ease of shipping) 

Weight 50kg approx 
Frame material Stainless steel 
Buoyancy FA6 floats x 2 
Depth of tow Adjustable 
Connector RMK 1/0 complete with locking collar 

ELECTRICAL INPUT 

Recommended energy 1500 – 12,000J/shot 
Maximum energy 12,000J/shot 
Operating voltage 3000-4000V 



 

 

 
 

   
    

  
   

   

     
   

   
     
        
 

 

 
 

          
           

        
      
 

     
 

  

    
     

 

 
  

 
     

     
      
 
 
 
 

  

  

Delta Sparker, Technical Specification continued… 

Number of tip locations 3 (yellow, blue, red) Operator selectable 
Maximum number of tips 9 single: 3(3 x 1) 

135 multi-tip: 3(3 x 15) 

SOUND OUTPUT 

Source level Typically 226dB re 1μPa at 1 metre with 6000J 
Frequency range 300Hz – 5kHz 
Pulse length 0.3 – 5.0ms 

Dependent on tips and power applied 

Penetration 800ms achieved 

COMPATIBLE ENERGY SOURCES 

Delta Sparker CSP-D to 2400J 
CSP-S  to 12000J 

COMPATIBLE HV CABLE 

Delta Sparker HVC 3500 
Standard length 75m 
RMK 1/0 connectors complete with locking collars 

TYPICAL PULSE SIGNATURE AT 12000J 

Due to continual product improvement, specification 
information may be subject to change without notice. 
Delta Sparker Seismic Sound  Source/june 2015 
©Applied Acoustic Engineering Ltd. 


