
Naval Station Norfolk Pier 3 Replacement – Year 1 IHA Amendment Request 

BLUF: During consultations the design team stated there would be no concurrent activities in the first 
year of work. However, the contract has been awarded and the construction contractor has determined 
that in order to meet the scope requirements and dates to complete the pier, concurrent activities are 
also necessary in the first year of construction. The Navy is requesting an amended IHA that will allow 
concurrent activities.  

Amendment Request: 
The Navy has identified seven potential simultaneous activity scenarios that could occur during the IHA 
period. These activities are summarized below in Table 2. The Navy is requesting a modification to the 
existing authorization to allow concurrent activities. The types and numbers of piles that will be installed 
remain the same as that included in the final application and issued authorization. No new methods of 
construction are proposed and no new pile types or sizes are proposed. The only change requested in 
this modification request is the inclusion of potential concurrent activity scenarios below.  
 
Results of the acoustic modeling for the concurrent activity scenarios can be found below in Table 4 and 
Figures 1-7. Estimated takes of marine mammals resulting from these concurrent scenarios have been 
calculated and are compared to the takes authorized for individual activities in Table 6 below. The 
largest increase in take would be for the bottlenose dolphins, with Level B take for this species 
approximately doubling. Estimated Level A takes for harbor seal would also increase as a result of the 
concurrent activities. This is due to utilizing an updated methodology to calculate Level A takes based on 
recent information NMFS has received on harbor seal sightings on a nearby project and is similar to the 
methodology for the LOA for Pier 3, which is currently under NMFS’ review. However, the effects of the 
action on the species and habitat listed in Chapters 7, 9, and 10 of the IHA application are anticipated to 
remain applicable to this modification request.  
 
In the first year of the project, 234 days of concurrent activities are anticipated. However, due to 
unanticipated electrical issues causing delays to in-water work, minimal in-water construction has 
occurred on the project. Work that has been completed to date includes test piles for the 42-inch pipe 
piles and removal of 12-inch timber piles from Piers 3T and Pier 4. Due to the aforementioned delays, 
the contractor is estimating approximately 70 days of pile driving activity could occur between now and 
the expiration of the IHA on 31 March, which could be either the individual activities already authorized 
or the concurrent activities described in this request. However, the take estimates for seals are based on 
the number of days that seals could be in the action area (152 days from November 1 – March 31) in the 
event that the issues currently causing delays to pile driving are addressed in a manner that would allow 
work to begin earlier than anticipated. Takes for species other than seals are still based on the total 
number of concurrent activity days in order to provide a conservative number of takes should pile 
driving resume earlier than currently expected.  
 
Concurrent Activity Acoustic Analysis: 
Simultaneous use of pile drivers, hammers, and drills could result in increased SPLs and harassment zone 
sizes given the proximity of the structure sites and the rules of decibel addition (Table 1).  
According to recent guidance provided by NMFS, when two noise sources have overlapping sound fields, 
there is potential for higher sound levels than for non-overlapping sources because the isopleth of one 
sound source encompasses the sound source of another isopleth. In such instances, the sources are 
considered additive and combined using the rules of decibel addition. For addition of two simultaneous 
sources, the difference between the two sound source levels is calculated, and if that difference is 



between 0 and 1 dB, 3 dB are added to the higher sound source levels; if the difference is between 2 or 
3 dB, 2 dB are added to the highest sound source levels; if the difference is between 4 to 9 dB, 1 dB is 
added to the highest sound source levels; and with differences of 10 or more decibels, there is no 
addition (NMFS, unpublished). 

Table 1 Rules for Combining Sound Levels 

Difference in Sound 
Source Level (dB) 

Rule 

0 or 1 dB Add 3 dB to the higher source level 
2 or 3 dB Add 2 dB to the higher source level 
4 to 9 dB Add 1 dB to the higher source level 
10 dB or more Add 0 dB to the higher source level 
Source: Egger, 2021. 
Key: dB = decibel. 
 

For simultaneous usage of three or more continuous sound sources, the three overlapping sources with 
the highest sound source levels are identified. Of the three highest sound source levels, the lower two 
are combined using the above rules, then the combination of the lower two is combined with the 
highest of the three. For example, with overlapping isopleths from 24-, 36-, and 42-inch diameter steel 
pipe piles with sound source levels of 161, 167, and 168 dB RMS respectively, the 24- and 36-inch would 
be added together; given that 167 – 161 = 6 dB, then 1 dB is added to the highest of the two sound 
source levels (167 dB), for a combined noise level of 168 dB. Next, the newly calculated 168 dB is added 
to the 42-inch steel pile with sound source levels of 168 dB. Since 168 – 168 = 0 dB, 3 dB is added to the 
highest value, or 171 dB in total for the combination of 24-, 36-, and 42-inch steel pipe piles (NMFS 
unpublished). 
 
As shown in Table 2, there are anticipated to be scenarios when an impact hammer and vibratory 
hammer are occurring simultaneously or when two vibratory hammers may be operating simultaneously 
with an impact hammer. In the situations, where an impact and vibratory hammer are used 
concurrently, the largest zone generated by either the vibratory hammer or impact hammer would be 
used (refer to Tables 6-5 and 6-6 of the IHA application (Navy 2021)). Simultaneous use of multiple 
vibratory hammers and an impact hammer would follow the rules of decibel addition for the vibratory 
equipment and then the largest zone generated by either the combined vibratory equipment or impact 
hammer would be used. 

By using the rules of decibel addition method, a revised proxy source for Level A and Level B analysis 
was determined for the use of the concurrent non-impulsive activity scenarios provided in Table 3, 
below. The revised proxy values presented in Table 3 and the resulting harassment zones are 
summarized in Table 4 and depicted in Figures 1 through 7). 

To estimate the days of concurrent activities and production rate, the total number of piles for each 
activity in a scenario that could potentially occur concurrently were added together and then the 
production rates for each activity were added together to get a new number of days and production 
rate. Then that total number of piles was divided by the new production rate (Appendix A). This scenario 
creates a high production rate that the contractor is not likely to achieve and provides a low number of 
total days of concurrent activities. However, the Navy believes that this method still provides a 
conservative estimate of the size of the harassment zones and number of takes associated with 



potential concurrent activities. The Contractor needs flexibility to be able to complete the project and 
not be stuck to a certain number of concurrent days or a certain production rate. The production rate 
can fluctuate on a daily basis from a variety of factors such as weather, equipment failures, or even 
equipment availability. The Navy would prefer that we not be locked into a set number of concurrent 
days to reflect the reality of construction. 



Table 2: Potential Concurrent Activity Scenarios, Year 1 Construction 

Scenario Locations Concurrent Scenarios Total Equipment Quantity Equipment (Quantity) 

Pier 3T and Pier 4 Vibratory extract 14-inch timber or 18-
inch concrete piles at Pier 3T and 
vibratory extract 14-inch timber piles at 
Pier 4 

2  Vibratory Hammer (2) 

Pier 3T and Pier 4 Vibratory extract 14-inch timber or 18-
inch concrete piles at Pier 3T and impact 
install 24-inch concrete piles 

3 Vibratory Hammer (2), Impact 
Hammer (1) 

Pier 3T and Pier 4 Vibratory extract 14-inch timber or 18-
inch concrete piles at Pier 3T and rotary 
drill 24-inch concrete piles 

3 
 

Vibratory Hammer (2), Rotary Drill 
(1) 

Pier 3T, CEP-176, and CEP-102 Vibratory extract 14-inch timber or 18-
inch concrete piles at Pier 3T, vibratory 
or impact install 42-inch pipe piles at 
CEP-176 and CEP-102 

3 Vibratory Hammer (2), Impact 
Hammer (1) 

Pier 3T and CEP-176 Vibratory extract 14-inch timber or 18-
inch concrete piles at Pier 3T, vibratory 
or impact install 42-inch pipe piles at 
CEP-176, and vibratory or impact install 
28-inch sheet pile at CEP-176 

3 Vibratory Hammer (2), Impact 
Hammer (1) 

Pier 3T and Pier 3 Vibratory extract 14-inch timber and or 
18-inch concrete piles at Pier 3T and 
impact hammer 24-inch concrete 

2  Vibratory Hammer (1), Impact 
Hammer (1) 

Pier 3T and Pier 3 Vibratory extract 14-inch timber or 18-
inch concrete piles at Pier 3T and rotary 
drill 24-inch concrete 

2  Vibratory Hammer (1), Rotary Drill 
(1) 

 

 



Table 3: Revised Proxy Values for Simultaneous Use of Non-Impulsive Sources 

Scenario Location Activity and Proxy Revised Proxy 

Pier 3T and Pier 4 

Vibratory Extract 14-inch timber at Pier 3T – 162 dB RMS 
Vibratory extract 14-inch timber Pier 4 – 162 dB RMS 

165 dB RMS 

Vibratory Extract 18-inch concrete piles at Pier 3T – 162 dB RMS 
Vibratory Extract 14-inch timber piles at Pier 4 – 162 dB RMS 

165 dB RMS 

Vibratory extract 14-inch timber piles at Pier 3T -162 dB RMS 
Vibratory extract 18-inch concrete Piles at Pier 3T – 162 dB RMS 
Rotary drill 24-inch concrete piles at Pier 4 – 154 dB RMS 

166 dB RMS 

Pier 3T, CEP-176, and 
CEP-102 

Vibratory extract 14-inch timber at Pier 3T – 162 dB RMS 
Vibratory install 42-inch pipe at CEP-176 or CEP-102 – 168 dB RMS 

169 dB RMS 

Vibratory extract 18-inch concrete at Pier 3T – 162 dB RMS 
Vibratory install 42-inch pipe at CEP-176 or CEP-102 – 168 dB RMS 

169 dB RMS 

Pier 3T and Pier 3 Vibratory extract 14-inch timber at Pier 3T – 162 dB RMS 
Rotary drill 24-inch concrete piles at Pier 4 – 154 dB RMS 

163 dB RMS 

Vibratory extract 18-inch concrete at Pier 3T – 162 dB RMS 
Rotary drill 24-inch concrete piles at Pier 4 – 154 dB RMS 

163 dB RMS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 4: Calculated Maximum Distances Corresponding to MMPA Thresholds for Underwater Sound from Non-Impulsive Noise 
from CONCURRENT Activities  

Figure Activity  Pile 
Location 

Concurrent 
Scenario 

Total 
Pile 

Driving 
Days 

Level A (PTS Onset) Harassment 
Level B (Behavioral) 

Harassment All Species LF Cetaceans MF 
Cetaceans HF Cetaceans Phocids 

Maximum 
Distance to 

199 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum 
Distance to 

198 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum 
Distance to 

173 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum 
Distance to 

201 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum Distance to 
120 dB RMS SPL 

Threshold(m)/Area of 
Harassment Zone (km2) 

1 
Vibratory 
Pile 
Extraction 

Pier 3T 
and Pier 
4 

Remove 
two 14-
inch timber 
piles 

16 
51 m 

/0.015336 
km2 

5 m 
/0.000127 

km2 

75 m 
/0.032638 

km2 

31 m 
/0.005867 

km2 

10,000 m /85.367767 
km2 

2 
Vibratory 
Pile 
Extraction 

Pier 3T 
and Pier 
4 

Remove 
18-inch 
concrete 
and 14-
inch timber 
piles 

41 
51 m 

/0.015336 
km2 

5 m 
/0.000127 

km2 

75 m 
/0.032638 

km2 

31 m 
/0.005867 

km2 

10,000 m /85.367767 
km2 

3 

Vibratory 
Pile 
Extraction 
and Rotary 
Drilling 

Pier 3T 
and Pier 
4 

Remove 14-
inch timber 
and 18-inch 
concrete 
piles at Pier 
3T and 
rotary drill 
for 24-inch 
concrete 
piles at Pier 
4 

30 59 m / 
0.020644 km2 

5 m 
/0.000169 

km2 

87 m / 
0.043831 km2 

36 m / 
0.007903 km2 

11,659 m / 95.875892 
km2 



Table 4: Calculated Maximum Distances Corresponding to MMPA Thresholds for Underwater Sound from Non-Impulsive Noise 
from CONCURRENT Activities  

Figure Activity  Pile 
Location 

Concurrent 
Scenario 

Total 
Pile 

Driving 
Days 

Level A (PTS Onset) Harassment 
Level B (Behavioral) 

Harassment All Species LF Cetaceans MF 
Cetaceans HF Cetaceans Phocids 

Maximum 
Distance to 

199 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum 
Distance to 

198 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum 
Distance to 

173 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum 
Distance to 

201 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum Distance to 
120 dB RMS SPL 

Threshold(m)/Area of 
Harassment Zone (km2) 

4 

Vibratory 
Pile 
Extraction 
and 
Vibratory 
Pile Driving 

Pier 3T, 
CEP-176, 
and CEP-
102 

Remove  
14-inch 
timber at 
Pier 3T and 
install 42-
inch pipe at 
either CEP-
176 or CEP-
102 

34 194 m / 
0.129075 km2 

17 m / 
0.002137 km2 

287 m / 
0.222237 km2 

118 m / 
0.065807 km2 

18,479 m /108.024214 
km2 

5 

Vibratory 
Pile 
Extraction 
and 
Vibratory 
Pile Driving 

Pier 3T, 
CEP-176, 
and CEP-
102 

Remove  
18-inch 
concrete at 
Pier 3T and 
install 42-
inch pipe at 
either CEP-
176 or CEP-
102 

67 194 m / 
0.129075 km2 

17 m / 
0.002137 km2 

287 m / 
0.222237 km2 

118 m / 
0.065807 km2 

18,479 m /108.024214 
km2 

6 

Vibratory 
Pile 
Extraction 
and Rotary 
Drilling 

Pier 3T 
and Pier 
3 

Remove 
14-inch 
timber 
piles at 
Pier 3T and 

13 43 m / 
0.011301 km2 

4 m / 0.00009 
km2 

64 m / 
0.024025 km2 

26 m / 
0.004291 km2 7,356 m / 65.249041 km2 



Table 4: Calculated Maximum Distances Corresponding to MMPA Thresholds for Underwater Sound from Non-Impulsive Noise 
from CONCURRENT Activities  

Figure Activity  Pile 
Location 

Concurrent 
Scenario 

Total 
Pile 

Driving 
Days 

Level A (PTS Onset) Harassment 
Level B (Behavioral) 

Harassment All Species LF Cetaceans MF 
Cetaceans HF Cetaceans Phocids 

Maximum 
Distance to 

199 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum 
Distance to 

198 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum 
Distance to 

173 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum 
Distance to 

201 dB 
SELcum 

Threshold 
(m)/Area of 
Harassment 
Zone (km2) 

Maximum Distance to 
120 dB RMS SPL 

Threshold(m)/Area of 
Harassment Zone (km2) 

rotary drill 
for 24-inch 
concrete 
piles at 
new Pier 3  

7 

Vibratory 
Pile 
Extraction 
and Rotary 
Drilling 

Pier 3T 
and Pier 
3 

Remove 
18-inch 
concrete 
piles at 
Pier 3T and 
rotary drill 
for 24-inch 
concrete 
piles at 
new Pier 3  

33 43 m / 
0.011301 km2 

4 m / 0.00009 
km2 

64 m / 
0.024025 km2 

26 m / 
0.004291 km2 7,356 m / 65.249041 km2 



 
Figure 1: Harassment Zones for Vibratory Pile Removal of 14-inch timber piles at Pier 3T and Pier 4 (Two Hammers) 



 
Figure 2: Harassment Zones for Vibratory Removal of 18-inch concrete piles at Pier 3T and 14-inch timber piles at Pier 4 



 
Figure 3: Harassment Zones for Removal of 14-inch timber and 18-inch concrete piles at Pier 3T and rotary drilling for 24-inch concrete piles at Pier 4 



 
Figure 4: Harassment Zones for Removal of 14-inch timber piles at Pier 3T and installation of 42-inch pipe piles at either CEP-176 or CEP-102 



 
Figure 5: Harassment Zones for Removal of 18-inch concrete piles at Pier 3T and installation of 42-inch pipe piles at either CEP-176 or CEP-102 



 
Figure 6: Harassment Zones for Removal of 14-inch timber piles at Pier 3T and rotary drilling for 24-inch concrete piles at new Pier 3  



 
Figure 7: Harassment Zones for Removal of 18-inch concrete piles at Pier 3T and rotary drilling for 24-inch concrete piles at new Pier 3  



Proposed Shutdown Zones: The injury zones and associated shutdown zones included in the issued 
authorization were used to compare the injury zones for the concurrent activities to come up with 
proposed shutdown zones for the concurrent activities. The project would shutdown to the full extent of 
the Level A zone for humpback whales, resulting in no Level A takes of this species. The harbor porpoise 
shutdown zone is proposed to the be same as humpback whales to minimize potential Level A take for 
this species. For seals and dolphins, which are expected to be more common than whales and porpoises, 
proposed shutdown zones do not extend to the full extent of the Level A isopleth. This approach would 
limit potential construction delays due to repeated shutdowns from the more common species (Table 
5). 

Table 5 Level A Injury Zones and Proposed Shutdown Zones for Concurrent Activities 

Activity Max distance to Level A threshold (m) Harassment 
Zone (m) 

Proposed 
Shutdown Zone 
(m) 

Humpback 
whale* 

Harbor 
porpoise 

Dolphins and 
Seals 

Vibratory 
Remove two 
14-inch timber 
piles 

51 75 31 10,000 HW: 55 
HP: 55 
Others: 35 

Vibratory 
Remove 18-
inch concrete 
and 14-inch 
timber piles 

51 75 31 10,000 HW: 55 
HP: 55 
Others: 35 

Vibratory 
Remove 14-
inch timber 
and 18-inch 
concrete piles 
at Pier 3T and 
rotary drill for 
24-inch 
concrete piles 
at Pier 4 

59 87 36 11,659 HW: 60 
HP: 60 
Others: 35 

Vibratory 
Remove  14-
inch timber at 
Pier 3T and 
Vibratory 
install 42-inch 
pipe at either 
CEP-176 or 
CEP-102 

194 287 118 18,479 HW: 200 
HP: 200 
Others: 50 

Vibratory 
Remove  18-
inch concrete 
at Pier 3T and 
Vibratory 
install 42-inch 
pipe at either 

194 287 118 18,479 HW: 200 
HP: 200 
Others: 50 



CEP-176 or 
CEP-102 
Vibratory 
Remove 14-
inch timber 
piles at Pier 3T 
and rotary drill 
for 24-inch 
concrete piles 
at new Pier 3  

43 64 26 7,356 HW: 45 
HP: 45 
Others: 30 

Vibratory 
Remove 18-
inch concrete 
piles at Pier 3T 
and rotary drill 
for 24-inch 
concrete piles 
at new Pier 3  

43 64 26 7,356 HW: 45 
HP: 45 
Others: 30 

Notes: HW = humpback whale; HP = harbor porpoise; Others = bottlenose dolphins and pinnipeds.  
*Shutting down to max Level A threshold distance for humpback whale would result in no takes to these species.  
 

Take Analysis: All take analysis assumed the same densities for each species as noted in the application. 
The largest increase to estimated take occurs with bottlenose dolphins Level B takes. Level A takes for 
harbor seals are also greater under the concurrent activity scenarios. These increases can be contributed 
to the rules of decibel addition in NMFS’ concurrent activity guidance, changes in the harassment zone 
configuration resulting from the concurrent activities, and the locations that the GIS mapping occurred 
from (notional point). Additionally, the increase in Level A takes for harbor seal can be attributed to 
utilizing NMFS’ recommended methodology of assuming 1 seal per day may remain in the area long 
enough to experience injury. The requested takes are expected to be a conservative estimate of 
potential take of protected species and actual observations and takes will be recorded in the field and 
provided to NMFS in required reports associated with the authorization. Construction activities would 
be either individual or concurrent and the contractor may vary their workload and schedule based on a 
variety of factors and as such, actual take may be less than the requested take from the inclusion of 
concurrent activities for this project.   

Table 6 Total Underwater Exposure Estimates Comparison by Species for Individual Activities 
(Authorized Take) and Concurrent Activities 

Species Individual Activities (Authorized Take) Concurrent Activities  
Level A (PTS 

Onset) 
Level B 

(Behavioral) 
Total Level A (PTS 

Onset) 
Level B 

(Behavioral) 
Total 

Humpback 
whale 

0 12 12 0 8 8 

Bottlenose 
dolphin 

0 14,988 14,988 0 29,882 29,882 

Harbor 
porpoise 

10 12 22 8 8 16 



Harbor seal 16 1,228 1,244 152 882 1,034 
Gray seal 1 2 3 1 2 3 

 

 

 



Appendix A: Concurrent Activity Scenario Calculations 

Concurrent Activity Scenario 
Location 

Method to Calculate Concurrent Days Total Concurrent Days 

Pier 3T and Pier 4 

87 14-inch timber piles at 4 piles/day  
36 14-inch timber piles at 4 piles/day  
 
87 + 36 = 123 total piles 
4/day + 4/day = 8 piles/ day  
 
123 piles ÷ 8/day = 15.375 days 

16 days 

286 18-inch concrete piles at 4 piles/day 
36 14-inch timber piles at 4 piles/day 
 
286 + 36 = 322 total piles 
4/day + 4/day = 8 piles/ day  
 
322 piles ÷ 8/day = 40.25 days 

41 days 

87 14-inch timber piles at 4 piles/day 
286 18-inch concrete piles at piles/day 
Rotary drill 36 piles at 6 piles/day 
 
87 + 286 + 36 = 409 total piles 
4/day + 4/day + 6/day = 14/day 
 
409 piles ÷ 14 piles/day = 29.21 days 

30 days 

Pier 3T, CEP-176, and CEP-102 

87 14-inch timber piles at 4 piles/day 
113 42-inch pipe piles at 2 piles/day 
 
87 + 113 = 200 total piles 
4/day + 2/day = 6/day 
 
200 piles ÷ 6/day = 33.33 days 

34 days 

286 18-inch concrete piles at 4 piles/day 67 days 



113 42-inch pipe piles at 2 piles/day 
 
286 + 113 = 399 total piles 
4/day + 2/day = 6/day 
 
399 piles ÷ 6/day = 66.5 days 

Pier 3T and Pier 3 

87 14-inch timber piles at 4 piles/day  
Rotary drill 36 piles at 6/day 
 
87 + 36 = 123 total piles  
4/day + 6/day = 10/day 
 
123 piles ÷ 10/day = 12.3 days 

13 days 

286 18-inch concrete piles at 4 piles/day  
Rotary drill 36 piles at 6 piles/day 
 
286 + 36 = 322 piles  
4/day + 6/day = 10/day 
 
322 piles ÷ 6/day = 32.2 days 

33 days 

 

 

 

 

 

 

 

 


