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locations. Two steel pile sizes (24-in and 48-in) will be used for the test pile project. The sizes 
were chosen to represent the range of sizes that may be used on the larger CRC project.  
 
Hydroacoustic monitoring equipment will be strategically located in near-field and far-field 
locations. Near-field monitoring points will be 10 m from the pile installation. Far-field 
monitoring locations will be upriver and downriver of the test piles. A detailed noise monitoring 
plan will be finalized prior to beginning the test pile project, and one to two days of testing is 
anticipated at each location. Hydroacoustic monitoring and reporting plans are described in detail 
in CRC’s application. 
 
Two test piles at Pier 3 will be installed to test production rates using a vibratory hammer with 
load bearing capacity determined by an impact hammer to test production rates. During the time 
the impact hammer is used, an unconfined bubble curtain will be in place. Two additional test 
piles at Pier 3 and two piles at Pier 6 will be installed using an impact hammer to test the 
effectiveness of a confined bubble curtain. The CRC application lists the method of installation 
for each pile and estimated number of impact hammer strikes at each of the two locations, as 
well as a more detailed description of pile driving tests to be conducted. All piles will be 
removed with a vibratory hammer if possible. If piles cannot be extracted, they will be cut off 
approximately two feet below the mud line. The hammer apparatus will be stationed on a work 
barge anchored in position with spuds. 
 
Mitigation and Monitoring 
 
Mitigation and monitoring measures proposed by CRC are outlined below.   
 
• Establishment of shut-down zones: CRC has calculated disturbance zones for the 160- and 

120-dB thresholds for impact and vibratory driving, respectively (see Table 1). For vibratory 
driving (120-dB zone), the actual distances will be somewhat less than those calculated, as 
sound will attenuate upon contact with land. These zones will be adjusted, if appropriate, 
according to empirical data collected in situ. 

 
Table 1. Radii for shut-down zones (m) 

Pile type Hammer type 160 dB (impulse) 120 dB (continuous) 
Pile removal Vibratory N/A 1,600 

24-in steel pipe Impact 858 N/A 
48-in steel pipe Impact 5,412 N/A 

48-in steel pipe* Vibratory N/A 20,166 (upstream) 
8,851 (downstream) 

* Sound will encounter landforms in both directions before reaching calculated distances. 
Distances presented are distances to landforms. 
 
• Shut-down of pile driving activities: NMFS-approved observers shall monitor these zones, 

and shall advise project personnel when shut-down of pile-driving activities is required. 
Shut-down of pile driving activities shall occur if any marine mammal enters or approaches 
the established zones corresponding to the 160- and 120-dB thresholds, as appropriate, and 
shall not resume until the observer advises that the animal has moved beyond the disturbance 
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zone radius, either through sighting or by waiting until enough time has elapsed to assume 
that the animal has moved beyond the zone. If visual contact of an animal in or near the zone 
is lost, the observer shall allow a certain time period to elapse before alerting construction 
personnel that the animal has left the zone. Based on the type of pile installation that is 
occurring, required elapsed times from last sighting may vary: 
 

o For impact pile driving of 24-in piles, elapsed time shall be eleven minutes. 
o For impact pile driving of 48-in piles, elapsed time shall be 67 minutes. 
o For vibratory installation of all piles, elapsed time shall be 180 minutes. 
o For vibratory removal of any piles, elapsed time shall be twenty minutes. 

 
These elapsed times are based on a calculation of the likely transit speed of six miles per 
hour, the approximate average speed of sea lions tracked between Bonneville Dam and 
Astoria over the past several years. Likely speeds through the project area may be faster or 
slower depending on the individual and currents at the project site.  Monitors shall attempt to 
estimate an animal’s speed through the monitoring area. 
 
Elapsed times may be reduced if it is observed that an animal is leaving a zone rather than 
entering a zone. For example, in a situation in which a sea lion has been observed traversing 
more than 75 percent of a zone and was continuing to moving out of the zone, but is not 
observed leaving a zone, the times may be decreased by 75 percent, or whatever may be 
consistent with a pinniped’s average velocity through the zone. 
 
Disturbance zones shall be monitored from a barge, the existing bridge, or other suitable 
vantage point or by driving a boat along and within the radius of the zones while visually 
scanning the area. At least one observer shall be stationed at either end of the relevant zone, 
with the remainder distributed throughout the zone. For vibratory and impact driving, thirteen 
and seven observers, respectively, are the minimum number required to effectively monitor 
the shut-down zones. During vibratory driving, there shall be a minimum of thirteen 
observers on duty, while during impact driving, where distances are less, there shall be a 
minimum of seven observers. Actual numbers of observers, which shall be finalized prior to 
beginning work, will depend on CRC’s ability to gain rights of entry to land-based vantage 
points.  
 
The disturbance zone shall be monitored for the presence of pinnipeds before, during, and 
after any pile installation activity, beginning thirty minutes prior to initiating the start of pile 
installation and continuing for twenty minutes following the completion of pile installation. 
If pinnipeds are present within the disturbance zone prior to pile installation, the start of pile 
installation shall be delayed until the animals leave the disturbance zone. Monitoring of the 
disturbance zone shall be conducted using high-quality binoculars. Each monitor shall have a 
radio for contact with other monitors or work crews. A GPS unit or other suitable 
methodology shall be used for determining the observation location and distance to 
pinnipeds, boats, and construction equipment. No pile driving shall occur in low-light 
conditions, or when visibility is impaired such that the disturbance zones cannot be 
effectively monitored. 
 




