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Appendix B.1 – Salmon Sound and Noise Analysis 
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Vibration and sound would be generated from construction activities. The construction activities 
greatest sound levels would be generated by removal and placement of rock below the waterline where 
needed, and during installation of the engineered log jams (ELJs). These activities would occur within the 
in-water work window during both construction years. 

The sound-field associated with pile driving is not well-understood. It is complex and reflects acoustic 
input from sound propagating through the water, the substrate, and reflecting off both the substrate 
and surface (Popper, 2019). For example, the sound pressure levels generated are affected by the 
method of pile driving, the material of the pile, the type of substrate, the depth of water the pile driving 
occurs, and whether physical mitigation measures are used (Popper, 2019). 

There are two methods to drive piles: impact hammers or vibratory hammers. Vibratory pile driving is 
the preferred method for installation of the ELJs, as impact pile driving tends to produce the highest, 
most damaging noise levels. The vibratory hammer produces sound energy that is spread out over time, 
as the oscillation of the vibratory hammer increases slowly, and is generally 10 to 20 decibels (dB) lower 
than impact pile driving. Therefore, vibratory pile driving can be a minimization measure in pile driving 
projects, depending on the type of construction project and substrate conditions (Caltrans, 2015). 

The sound waves generated by pile driving could affect Chinook in several ways, including altered 
behavior, physical injury, or mortality. Efforts to stay in compliance with applicable laws and regulations 
have required the development of guidance by resource agencies to assess the effects of anthropogenic 
sound on aquatic species. The following are interim noise thresholds for salmonids and sturgeon for pile 
driving (Hastings, 2002; NMFS et al., 2008). 

• 150 dBRMS1 for behavioral/harassment for continuous noise2 for fish of all sizes  
• 187dB cumulative SEL3 for injury of fish ≥ 2 grams 4  
• 183dB cumulative SEL for injury of fish < 2 grams 
• 206 dBpeak5 for injury of fish of all sizes 

To assess potential impacts as a result of pile driving for this project, pile driving sound data from 
Caltrans (2015) and a pile driving acoustics tool developed by the National Marine Fisheries Service 
(NMFS, 2020) was used. The California Department of Transportation has developed technical guidance 
that provides information on underwater sound pressure levels resulting from pile driving in seven 
states, including all West Coast states (Caltrans, 2015). The intent is to give an empirical database to 
help predict underwater sound pressure levels for in-water pile driving projects. Unfortunately, this tool 
does not include an analogous project driving a 24-inch timber piling with a vibratory hammer in shallow 

 
1 Decibels root mean square over a period of time 
2 Vibratory pile driving is characterized as continuous noise 
3 Decibels sound exposure level over a 24-hour period (cumulative) 

4 Injury thresholds are based on pile driving (pulsed noise) 
5 Peak sounds in decibels 
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water. Instead, the closest analogous project used a vibratory hammer on 12-16” timber pilings in 
approximately 12.2 meters of water with the sound measured at a distance of 9 meters. The Corps 
selected this project as the “proxy” for the source level root mean square (RMS) metric (Caltrans, 2015). 

The Corps used the simplified attenuation formula in the pile driving acoustics tool because that formula 
accounts for shallow, confined areas. The ponds and wetlands landward of the Jones Levee are shallow 
relative to the open water formula used for projects that include pile driving for wind farms in open, 
unconfined waters. Table 1 provides the proxy project details for the proxy project most similar to the 
Jones Levee setback based on similar materials and methods. Table 2 provides the proxy-based 
estimates for underwater noise used to estimate the distance to injury and behavioral thresholds of 
listed species. 

Table 1. Proxy project for estimating underwater noise. 

Project Location Water Depth (m) Pile Size (inches) Pile Type Hammer Type Attenuation rate (dB/10m) 

Norfolk, VA 12.2 12-16 Timber Vibratory 5 

 

Table 2. Proxy-based Estimates for Underwater Noise 

Type of Pile Hammer 
Type 

Estimated Peak 
Noise Level (dBPEAK) 

Estimated Pressure 
Level (dBRMS) 

Estimated Single Strike Sound 
Exposure Level (dBsSEL) 

12-16” Timber Vibratory 176 165 165 

 

Table 3 provides the estimated distance for underwater noise injury and behavioral thresholds for 
salmonids. According to the pile driving acoustics tool (NMFS, 2020), the interim noise threshold for 
peak noise (206 dBpeak) would not be reached. However, the interim threshold for noise over a 24-hour 
period (cumulative) for injury of fish two grams or greater (187 dB cumulative SEL) and less than 2 grams 
(183 dB cumulative SEL) would be within 39 meters of the piling. Additionally, 39 meters is also the 
threshold where harassment for continuous noise would occur. 

Table 3. Estimated distances to sturgeon/salmon injury and behavioral thresholds. 

Type of Pile Hammer 
Type 

Distance (m) to 
206dBPeak (injury) 

Distance (m) to 150 
dBsSEL (surrogate for 187 
dBcSEL injury) 

Distance (m) to Behavioral 
Disturbance Threshold (150 
dBRMS) 

12-16” Timber Vibratory N/A 6 39 39 

 

 
6 No projects that used a vibratory hammer with steel or timber piles exceeded 180 Peak dB in the pile driving 
acoustics tool (NMFS, 2020). 
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Based on results from the proxy project, installation of the ELJ timber piles has the potential to injure 
and harass Chinook and other salmonids located in the waters behind the existing levee (i.e., freshwater 
ponds). The Corps does not expect injury and harassment thresholds from in-water work behind the 
Jones Levee (before breaching) to reach the Puyallup River since the existing structure would diminish 
noise impacts into the river. Noise transmission through the ground is characterized by low frequencies 
that cannot propagate efficiently through shallow water like that behind the existing levee (Caltrans, 
2015). 

Data are lacking for species of interest in the region, primarily aquatic species such as Chinook, but one 
study showed Atlantic salmon are sensitive to sounds transmitted through substrate in a river 
environment (Hawkins and Johnstone, 1978). Studies directly measuring underwater sound from 
underwater rock placement and removal are lacking (Maritime Limited, 2015). In one study, Nedwell 
and Edwards (2004) measured sound generation from a vessel placing rock through a steel/HDPE pipe in 
an open-water marine environment. The study measured sound levels up to 120 dB, but most of the 
sound is attributed to the vessel. Another study recorded sound between 124 and 148 dB from a 
backhoe dredge 60 meters away (Reine et al., 2012). This study estimated a maximum intensity of 179 
dB from 1 meter away. This backhoe dredge is significantly larger and more powerful than excavators 
that would be used to conduct work under the proposed action, so the sound created by a backhoe is 
expected to be more intense than that created from the proposed action. Work above the waterline 
could create a sound that propagates through the ground into the water, albeit at a lower level than the 
source (Reinhall and Dahl, 2011; Hawkins and Johnstone, 1978). 

The limited data available suggests sound potentially created by the proposed action would not exceed 
these thresholds and therefore not cause fish injury. Popper et al. (2014) and Reine et al. (2012) both 
indicate there is no direct evidence for fish mortality or mortal injury from continuous sounds such as 
that resulting from the proposed action during excavation and placement of rock and embankment 
material. The National Marine Fisheries Service threshold for fish harassment is 150 dB (Hastings 2002; 
NMFS et al. 2008). It is possible this harassment threshold could be exceeded by the proposed in-water 
excavation work based on Reine et al. (2012) discussed above. If this were to occur, it would result in 
fish moving away from the immediate project site. This behavior is likely to occur regardless, simply due 
to the ground and water disturbance associated with removing and placing rock along the levee. It is 
possible a temporary migration barrier could be formed during short periods when this work is 
occurring. 

The main source of vibration and sound generated by the repairs would come from ELJ construction and 
the removal and placement of riprap and embankment below the waterline. These activities would 
occur within the in-water work window (July 15 to August 31). Vibration and noise generated by the 
repair could trigger a behavioral response; however, the Corps does not anticipate noise levels sufficient 
to injure aquatic species, especially those of greater interest such as Chinook. 

Fish moving past the in-water work locations at the time of construction may be temporarily delayed at 
the construction site due to noise. If construction does interfere with fish movement past the repairs, 
breaks in the work during the day or overnight would allow fish to continue past, minimizing any effect. 
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The area affected would be limited to the portion of the channel adjacent to the levee, and the 
proposed actions would likely have no long-term effect on the movement or spawning of fish species. 
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Appendix B.2 – Clean Water Act and Coastal Zone Management Act documentation 

• Draft Coastal Zone Management Act Consistency Determination 
• Draft 404(b)(1) Evaluation 
• Responds from Ecology 
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Draft Coastal Zone Management Act Consistency Determination 
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Draft 404(b)(1) Evaluation 
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Response from Ecology 
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Appendix B.3 – Endangered Species Act Documentation 
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Appendix B.4 – Cultural Resource Documentation 
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Appendix B.5 – Fish and Wildlife Coordination Act Documentation 
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Appendix B.6 – Draft Finding of No Significant Impact 
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DRAFT FINDING OF NO SIGNIFICANT IMPACT 
 

JONES LEVEE FLOOD CONTROL FEASIBILITY STUDY 
ORTING, WASHINGTON 

 
 

The U.S. Army Corps of Engineers, Seattle District (Corps) has conducted an 
environmental analysis in accordance with the National Environmental Policy Act of 1969, as 
amended. The draft Integrated Feasibility Report and Environmental Assessment (IFR/EA) 
dated <DATE OF IFR/EA>, for the Jones Levee Project addresses flood risk reduction 
opportunities and feasibility in the city of Orting, Washington. 

 
The draft IFR/EA, incorporated herein by reference, evaluated various alternatives that 

would reduce flood risk in the study area. The recommended plan is the National Economic 
Development (NED) Plan and includes: 

 
• Construct a levee 6,414 feet long landward of the existing Jones Levee. 
• Install engineered log jams (ELJs) to break up flow and reduce velocities as floodwaters 

from the Puyallup River enter the setback area. 
• Breach the existing Jones Levee to allow river access to the additional riverine area 

provided by the setback levee. 
• Restore floodplain connectivity to approximately 40 to 50 acres. 

 
In addition to a “no action” plan, three alternatives were evaluated in the IFR/EA. The 

alternatives included Alternative 2: Levee Raise-In-Place and Alternative 3: Levee Setback and 
Partial Removal (Locally Preferred Plan), and Alternative 4: Levee Setback and Partial 
Removal (NED). The difference between Alternative 3 and 4 is the design of the buried toe, 
which in Alternative 3 uses larger rock. Otherwise, the two alternatives are the same in 
alignment, elevation profile, and slope armoring. The recommended plan is Alternative 3. 

 
 For all alternatives, the potential effects were evaluated, as appropriate. A summary 
assessment of the potential effects of the recommended plan are listed in Table 1: 
 

Table 1: Summary of Potential Effects of the Recommended Plan 
 Insignificant 

effects 
Insignificant 
effects as a result 
of mitigation* 

Resource 
unaffected 
by action 

Hydraulics and Hydrology ☒ ☐ ☐ 
Geomorphology and Sediment Transport ☒ ☐ ☐ 
Water Quality ☒ ☐ ☐ 
Noise and Air Quality ☒ ☐ ☐ 
Climate Change and Sea Level Change ☐ ☐ ☒ 
Hazardous, Toxic & Radioactive Waste ☐ ☐ ☒ 
Soil Resources ☒ ☐ ☐ 
Vegetation ☒ ☐ ☐ 
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 Insignificant 
effects 

Insignificant 
effects as a result 
of mitigation* 

Resource 
unaffected 
by action 

Wetlands ☒ ☐ ☐ 
Threatened and Endangered Species ☒ ☐ ☐ 
Fish and Wildlife ☒ ☐ ☐ 
Cultural Resources ☒ ☐ ☐ 
Aesthetics and Recreation ☒ ☐ ☐ 
Transportation, Public Services, and 
Utilities 

☒ ☐ ☐ 

Public Health and Safety ☒ ☐ ☐ 
Socio-Economics ☒ ☐ ☐ 
Land Use, Planning, and Zoning ☒ ☐ ☐ 

 
 All practicable and appropriate means to avoid or minimize adverse environmental 
effects were analyzed and incorporated into the recommended plan. Best management 
practices (BMPs) as detailed in the IFR/EA will be implemented, if appropriate, to minimize 
impacts. BMPs are outlined in Section 5.5 of the IFR/EA and include, but are not limited to: 

• All in-water work will be scheduled within the in-water work window (July 15 to August 
31). 

• Erosion control practices will be implemented (e.g. silt fencing, swamp mats, covering 
stockpiles if rain is forecasted, coir logs, etc.). 

• Levee rock on the new setback will be covered with native sediments and hydroseeded. 
• Material placed in the water shall be placed individually or in small bucket loads (riprap, 

spall rock). No in-water rock dumping is allowed. 
• Wood piles will be installed using a vibratory hammer. Impact hammers will not be used. 
• Water quality monitoring for turbidity will be conducted during construction. The Corps 

anticipates the need for a Water Quality Certif ication from the Washington State 
Department of Ecology (Ecology), which will be obtained during design and 
implementation (D&I). Additional BMPs related to water quality will be considered during 
D&I, such as silt curtains. 

• Vegetation removal will be limited to the smallest extent possible. 
• Disturbed soils will be revegetated with native vegetation. 
• Woody material generated by the action will be reused in the ELJs or placed in the river 

or setback area for habitat. Rootwads will remain attached to the tree, to the extent 
feasible. 

• All site access routes and staging areas will be repaired and hydroseeded as 
appropriate to restore the project to preconstruction conditions or better. 

• Equipment maintenance and refueling will take place away from the river and other 
waters of the U.S. and use best practices and methods to prevent and respond to spills 
or leaks. 

• Equipment used near the water will be cleaned before construction. 
• Biodegradable hydraulic fluids will be used in machinery where appropriate. 
• Construction equipment shall be regularly checked for drips or leaks. Any leak will be 

fixed promptly, or the equipment removed from the project site. 
• Fuel spill kits with absorbent pads will be onsite at all times. 
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• All trash and unauthorized fill resulting from construction activities will be removed from 
the construction and staging areas, including but not limited to concrete blocks or pieces, 
bricks, asphalt, metal, treated wood, glass, f loating debris, and paper and disposed of 
properly. 
 

No compensatory mitigation is required as part of the recommended plan. 
 
Public review of the draft IFR/EA and draft Finding of No Significant Impact (FONSI) will take 

place on <DATE OF IFR/EA>. All comments submitted during the public review period will be 
responded to in the Final IFR/EA and FONSI. 

 
 Pursuant to Section 7 of the Endangered Species Act (ESA) of 1973, as amended, the U.S. 
Fish and Wildlife Service (UFWS) and National Marine Fisheries Service (NMFS) determined 
that the recommended plan will not jeopardize the continued existence of the following federally 
listed species or adversely modify designated critical habitat: southern resident killer whale, 
eulachon, coastal-Puget Sound bull trout, Puget Sound Chinook, and Puget Sound steelhead. 
The NMFS notif ied the Corps on May 8, 2020 that the project meets the requirements of the 
Fish Passage and Restoration III Programmatic Biological Opinion (WCRO-2014-00004). On 
June 16, 2020, the USFWS notif ied the Corps that the project meets all the applicable criteria in 
the 2008 Fish Passage and Habitat Restoration Programmatic Biological Opinion (13410-2008-
FWS-F-0209) for Activity Categories (AC) 2c: Installation of Instream Structures, Placement of 
Engineered Log Jams; and AC 3: Levee Removal and Modification. The Corps will continue to 
assess impacts to ESA-listed species and their critical habitat throughout D&I and will reinitiate 
consultation as necessary. 
 
 Pursuant to Section 106 of the National Historic Preservation Act (NHPA) of 1966, as 
amended, the Corps has taken actions to identify historic properties that may be affected by the 
proposed action. An initial letter to document the area of potential effect (APE) was sent to the 
Washington State Historic Preservation Officer (SHPO) on January 27, 2020. The SHPO 
agreed with the Corps’ determination of the APE on January 27, 2020. A field investigation will 
be conducted of the project APE followed by a report summarizing the findings of the survey. 
Upon completion of the report the Corps will submit the report to the SHPO along with a letter 
documenting the Corps determination and findings and complete consultation as necessary. 
 
 Pursuant to the Clean Water Act of 1972, as amended, the discharge of dredged or fill 
material associated with the recommended plan has been found to be compliant with Section 
404(b)(1) Guidelines (40 CFR 230). The Clean Water Act Section 404(b)(1) Guidelines 
evaluation is found in Section 6.4 of the IFR/EA. 
 
 A water quality certif ication pursuant to Section 401 of the Clean Water Act will be obtained 
from Ecology prior to construction. The Corps submitted draft documents to Ecology as part of 
the pre-application procedures for  requesting a 401 WQC to Ecology on May 14, 2021.  These 
draft documents consist of the Corps’ completed 404(b)(1) analysis and a Coastal Management 
Act Consistency Determination, as attached in Appendix B of the draft IFR/EA. Coordination 
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with Ecology will continue into D&I and all conditions of the water quality certif ication will be 
implemented in order to minimize adverse impacts to water quality.  
 
 All applicable environmental laws have been considered and coordination with appropriate 
agencies and officials has been or will be completed in D&I. See Section 6 for more details. 
 
 Technical, environmental, and economic criteria used in the formulation of alternative plans 
were those specified in the Water Resources Council’s 1983 Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources Implementation Studies. All 
applicable laws, executive orders, regulations, and local government plans were considered in 
evaluation of alternatives. Based on this report, the reviews by other federal, state and local 
agencies, tribes, input of the public, and the review by my staff, it is my determination that the 
recommended plan would not cause significant adverse effects on the quality of the human 
environment; therefore, preparation of an Environmental Impact Statement is not required. 
 
 
 
 
 
___________________________ ___________________________________ 
Date Alexander “Xander” L. Bullock 
 Colonel, Corps of Engineers 

District Commander 
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