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1.1 

1.0 Introduction 

The eelgrass (Zostera marina L.) transplant suitability model for Puget Sound integrated a 

hydrodynamic and eelgrass biomass model to identify sites suitable for eelgrass transplantation.  The 

integration of the three models improved output by encompassing a range of environmental conditions 

and variability at individual sites.  Although a substantial amount of environmental data is available to 

parameterize the model, further refinement and additional information to filter model outputs is always 

desired to optimize eelgrass transplant success.  Additional data, such as eelgrass presence or absence, 

will be included to refine model outputs, but other information could be useful to improve model 

accuracy, eelgrass transplant site selection, and transplant success.  The additional data include 

information about the historical or recent past distribution of eelgrass in an area, known causes for 

eelgrass decline in an area, and current site-specific stressors.  This information will help identify 

potential eelgrass transplant sites that the model did not select, refine model output to a specific area at a 

site, or identify known stressor-abatement activities that need to be performed prior to eelgrass 

transplantation.   

In addition to acquiring information that will enhance eelgrass transplantation, understanding and 

addressing the barriers to effective regulation and stewardship will improve the protection and 

conservation of this critical resource in Puget Sound.  It is important to understand whether regulations to 

protect and conserve eelgrass are effective by asking some specific questions such as:  does the “no-net-

loss” shoreline policy work, are mitigation ratios adequate, are monitoring restoration and mitigation 

efforts adequate, and are restoration and mitigation areas protected from further impacts?  While the data 

on historical distribution and stressors (applied as a filter to model outputs) will improve transplant site 

selection, effective regulations and stewardship of eelgrass will protect and conserve this resource through 

regulatory and educational means. 

The acquisition of supplementary data, as described in this task report, will support eelgrass 

transplant site selection prioritization, enhance eelgrass transplant success, and improve the protection and 

conservation of eelgrass resources in Puget Sound.  The ensuing sections of this report describe task 

methods, results derived from the methods—presentations by and discussions with stakeholders and 

survey of stakeholders—and related discussion.  Appendixes contain supplemental information. 





 

2.1 

2.0 Methods 

The acquisition of additional data to support eelgrass transplant site selection and prioritization and to 

further enhance the knowledge of regulatory barriers that impede eelgrass protection and conservation 

was completed through two channels.  One method was to conduct presentations and hold discussions 

with shoreline managers and regulators, tribal members, academics and research scientists, and citizen 

groups that have a keen interest in nearshore marine vegetation.  The information source, method of 

contact (e.g., phone conversations, during impromptu meetings, or at conferences) and location or venue 

where the information was acquired is listed in Appendix A. A copy of a poster that was presented at one 

of the venues listed in Appendix A is provided in Appendix B. 

The other method by which information was acquired was through an online survey (Google forms, 

see Appendix C).  A link to the online survey was distributed to individuals and multiple listserv groups 

that are interested in the health of Puget Sound and natural resources in general. In many cases, there was 

overlap between the sources contacted in Appendix A and those who were surveyed.  The survey 

questions provided a more standardized method of acquiring information and the results provide the most 

data for this task. Survey responses are provided in Appendix D. 

Survey questions focused on stressors that affect eelgrass in Puget Sound, the effectiveness of 

regulatory structures designed to protect eelgrass, eelgrass restoration success, and mitigation ratios.  

There were also opportunities for survey participants to provide specific details about sites where eelgrass 

once grew and, with site-specific stressor-abatement efforts, where it could potentially be restored. 





 

3.1 

3.0 Results 

Results were derived from meeting presentations, interaction with stakeholders, and from responses 

to an online survey. 

3.1 Results of Presentations and Discussions 

Presentations and conversations with shoreline managers and regulators, tribal members, 

academics/research scientists, and citizen groups that have a keen interest in nearshore marine vegetation 

were held at different times throughout the project.   Results of these discussions are summarized in the 

following sections.   

3.1.1 Pacific Estuarine Research Society 

An interactive poster titled “We Need 20% More Eelgrass” was presented at the Pacific Estuarine 

Research Society (PERS) annual meeting in Anacortes, Washington, on April 12-14, 2012.  The poster 

presented the current known distribution of eelgrass (Zostera marina L.) in Puget Sound based on data 

collected by Washington State’s Department of Natural Resources (e.g., Submerged Vegetation 

Monitoring Program and ShoreZone) and allowed for meeting participants to contribute information to 

the poster (Appendix B).  The information added to the poster included locations where eelgrass is 

present but not represented correctly on the poster, locations where eelgrass once grew but is no longer 

present, and locations where eelgrass restoration activities may be successful.  In addition, the poster 

provided viewers an opportunity to include information about stressors affecting eelgrass in Puget Sound 

and the effectiveness of regulations that protect or conserve eelgrass.  The responses to the poster were 

limited, likely a result of the low conference participation, but overall the responses provided valuable 

information about eelgrass distribution and stressors and regulatory barriers that affect eelgrass in Puget 

Sound.  The participants added the following comments to the poster:  

 Response on regulatory barriers 

– Tideland ownership limits ability to restore or enhance eelgrass on tidelands.   

– The Washington Department of Fish and Wildlife’s (WDFW’s) Hydraulic Project Approval 

(HPA) process does not enforce HPA conditions nor are there feedback or comments on 

monitoring results (adaptive management on the HPA process seems limited).   

 Response on stressors that cause eelgrass declines 

– invasive or non-native species (e.g., Z. japonica)  

– non-point source pollution 

– lack of regulation of nutrient inputs to Puget Sound 

– turbidity 

– sea-level rise 

– shoreline hardening and sediment starvation 

– shoreline and watershed development (upland development). 
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3.1.2 Shoreline Master Program Meetings 

Two Shoreline Master Program meetings were held: 

 October 2012 – An overview of the project was announced at the quarterly Shoreline Master Program 

meeting on October 25, 2012, in Tumwater, Washington.  Although the meeting generated many 

contacts and provided an opportunity to distribute information about the project, little new 

information was collected from the audience that provided insight into stressors and regulatory 

barriers that affect eelgrass. 

 January 2013 – An overview of the project was presented at the quarterly Shoreline Master Program 

meeting on January 24, 2013, in Tumwater, Washington.  Audience members were given notecards 

with instructions to write down any areas they may know of where eelgrass grew historically but is 

now absent or declining, or any areas where if stressor abatement were to occur eelgrass would be 

enhanced.  No feedback was received from the audience. 

3.1.3 Professional Contacts 

Additional information about historical eelgrass distribution, stressors, or regulatory barriers was 

gathered from colleagues during impromptu meetings or phone conversations.  The responses included 

the following:  

 It was mentioned that there are two holes along the Port Townsend waterfront that need to be filled 

with suitable sediment and then transplanted with eelgrass.  Currently, the holes are too deep for the 

continuous eelgrass bed to colonize, thereby leaving large unvegetated areas in the continuous 

eelgrass beds. 

 Areas along the Cherry Point shoreline have eelgrass but the beds are thin.  It is not clear if these beds 

have always been this way and if restoration might be considered for this area. 

 Colleagues at other consulting firms were less willing to divulge information about specific sites 

where eelgrass restoration should be considered. 

 Colleagues concerned about herring spawn have inquired about the eelgrass distribution along Point 

Bolin, on Kitsap Peninsula. 

3.1.4 Shoreline Residents 

Although shoreline residents could have potentially provided an abundance of information about the 

historical distribution of eelgrass and stressors that were affecting eelgrass in areas familiar to them, the 

primary effort to contact these stakeholders was through the online survey.  However, conversations with 

a few citizens provided the following information:   

 Residents along Zangle Cove and Amsterdam Bay are eager for eelgrass to be restored in the 

nearshore. 

 Residents along Battle Point, on Bainbridge Island, have observed a decline in eelgrass and inquired 

why and if anything could be done along this shoreline to recover the eelgrass. 



 

3.3 

3.2 Results of the Survey 

The recipients of the survey and its associated questions and responses are described in the following 

sections.  

3.2.1 Survey Recipients 

The survey was sent out to over 1,000 recipients on February 20, 2014.  Of those 1,000 invites, 147 

people responded (14.7 % response rate).  Recipients of the survey included individuals from Federal 

(National Oceanic and Atmospheric Administration [NOAA], U.S. Environmental Protection Agency 

[EPA], U.S. Fish and Wildlife Service [FWS], U.S. Army Corps of Engineers [USACE],), State 

(Department of Natural Resources [DNR], WDFW, Washington State Department of Transportation 

[WSDOT], Department of Ecology [Ecology]) and local governments (counties and cities) as well as 

tribes, universities, citizen groups, consultants, and shellfish growers that are connected to Puget Sound in 

some manner.  A listserv for the Zostera japonica Science Forum was also used; it included several 

Washington State lawmakers from the Puget Sound region.  A total of 67 of the 147 respondents shared 

their contact information.  Respondents who left contact information fell into the same categories listed 

above and included EPA (2), NOAA (3), USACE (1), FWS (1), WSDOT (1), WDFW (5), DNR (5), 

Ecology (3), Puget Sound Partnership (1), tribes (4), county (1), consultants (6), shellfish growers (3), 

universities (4), citizen groups (2), and other (25).  A complete summary of results, including all 

questions and answers, plus any additional information respondents added is available in Appendix D.    

3.2.2 Questions 1 and 2 

The first two questions were designed to gather information about the respondents such as their 

connection to and knowledge of eelgrass in Puget Sound. 

1. What phrase best describes you and your relationship with Puget Sound?  (Please check only one.  

For example, if you are a scientist who studies trees in the mountains but you live overlooking Puget 

Sound, you should select Shoreline Resident). 

○ Academic professor/instructor  

○ Beach Watcher volunteer  

○ Marine biologist  

○ Natural resource manager  

○ Nearshore / estuarine scientist  

○ Puget Sound advocate  

○ Puget Sound resident (~ 1-3 miles of shore)  

○ Resident - western WA state  

○ Resident - eastern WA state  

○ Scientist  

○ Shoreline resident  

○ Shoreline policy maker  

○  Other:   

2. Please select a category that best describes your knowledge of eelgrass, Zostera marina, in Puget 

Sound.   
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○ Excellent – understand the functions and values of eelgrass, its abundance and distribution 

throughout Puget Sound, and the stressors that affect it.   

○ Good – some understanding of the functions and values of eelgrass, its abundance and 

distribution throughout Puget Sound, and the stressors that affect it.   

○ Fair – little understanding of the functions and values of eelgrass, its abundance and 

distribution throughout Puget Sound, and the stressors that affect it.   

○ Poor – only know eelgrass is a marine plant that grows in Puget Sound.   

○ None – do not know what eelgrass is.   

○ Other: 

Results from the first two questions showed that natural resource managers made up 24% of the 

respondents and nearshore/estuarine scientists and marine biologist made up 14 and 12 %, respectively 

Figure 3.1).  Therefore, 50% of the respondents were associated with some aspect of natural and marine 

resource management or science.  The respondents who considered themselves to have an “excellent” or 

“good” understanding of the functions and values of eelgrass, its abundance and distribution throughout 

Puget Sound, and the stressors that affect it made up approximately 81% of the 147 total responses 

received (Figure 3.2).   

 

Figure 3.1.  Description of survey respondent's relationship to Puget Sound (Question 1). 
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Figure 3.2.  Description of survey respondent's knowledge of eelgrass in Puget Sound (Question 2). 

3.2.3 Questions 3a – 3d   

Respondents were asked to rank the effect of several stressors on eelgrass if they were to occur at a 

specific or discrete site in Puget Sound (3a) and in Puget Sound as a whole in its current state (3c).  Both 

questions provided an opportunity for respondents to include comments (3b and 3d, respectively).  A list 

of nine common stressors were ranked by the respondents and included anchoring, armoring, climate 

change, commercial aquaculture, dredging and filling, other marine vegetation, recreational resource 

harvest (e.g., clamming, fishing, crabbing), shoreline development, and water quality.   

3a. Please rank the effect of each stressor on eelgrass if it were to occur at a specific site in Puget Sound.  

(0=no impact, 1=small impact, 2=medium impact, 3=large impact) 
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Overall, the results indicate that four stressors were identified as having the largest impact on eelgrass 

when the stressor occurred in a specific location in Puget Sound.  Dredging and filling, shoreline 

development, commercial aquaculture, and water quality were identified by survey respondents as having 

a large impact on eelgrass at discrete locations in Puget Sound (88, 50, 43, and 56% respectively; Figure 

3.3).   

 

Figure 3.3.  Percentage of respondents that indicated the effect of a particular stressor on eelgrass if it 

were to occur at a specific site in Puget Sound. 
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Figure 3.4.  Percentage of respondents that indicated the effect of a particular stressor on eelgrass if it 

were to occur at a specific site in Puget Sound. 

3b.  Do you have any additional comments in regard to stressors that affect eelgrass at specific sites in 
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Some respondents suggested that a stressor on its own may have a small impact but if it were combined 

with another stressor (or multiple stressors) it may have a large impact—in essence the compounding 

effect of multiple stressors can cause eelgrass decline. 
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 Dredging and filling, shoreline development, and water quality were also identified by survey 

respondents as having a large impact on eelgrass in Puget Sound as a whole at its current state (49, 44, 

and 43% respectively) (Figure 3.5). 

 

Figure 3.5.  Percentage of respondents that indicated the effect of dredging and filling, shoreline 

development, and water quality on eelgrass if it were to occur in Puget Sound as a whole. 

Respondents indicated that armoring and climate change have a medium impact on eelgrass in Puget 

Sound as a whole in its current state (40 and 26%, respectively), but a large percentage (28%) of 

respondents also indicated that there is a lack of research and/or data on the impacts of climate change on 

eelgrass (Figure 3.6).    
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Figure 3.6.  Percentage of respondents that indicated the effect of armoring and climate change on 

eelgrass if it were to occur in Puget Sound as a whole. 

Respondents indicated that anchoring, commercial aquaculture, other marine vegetation, and 

recreational resource harvesting have a small impact on eelgrass in Puget Sound as a whole at its current 

state (40, 32, 46 and 52% respectively) (Figure 3.7).   

 

Figure 3.7.  Percentage of respondents that indicated the effect of anchoring, commercial aquaculture, 

other marine vegetation and recreational resource harvest on eelgrass if it were to occur in 

Puget Sound as a whole. 
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3.2.4 Questions 4a – 4c 

Questions 4a – 4c inquired whether respondents thought certain policies were adequate in protecting 

eelgrass from direct impacts (e.g., dredging, overwater structures, mooring buoys), degrading 

environmental conditions (e.g., water quality, nutrient loading, and sediment loading), and project 

compliance requirements (e.g., mitigation ratios).  If respondents indicated that certain policies would 

improve eelgrass protection for the examples provided, they were asked to provide information about the 

specific policies and location in Puget Sound. 

 

4a. Will changing policies that protect eelgrass from direct impacts (e.g., dredging, overwater structures, 

mooring buoys) enhance eelgrass in Puget Sound?  

○ Yes  

○ No  

A majority of survey respondents (79%) indicated that changing policies that protect eelgrass from 

direct impacts would enhance eelgrass in Puget Sound.  Respondents that answered “yes” were asked to 

explain their reasoning and provide an example of policies related to direct impacts that should be 

changed (Figure 3.8). 

 

Figure 3.8. Percentage of respondents who think policies that protect eelgrass from direct impacts need 

to change. 

If YES, please explain and provide an example of policies that need to be changed.   

Respondents that felt current policies that protect eelgrass from direct impacts should change 
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A majority of survey respondents (90%) indicated that changing policies that protect eelgrass from 

degrading environmental conditions (e.g., poor water quality, nutrient loading, and sediment loading) 

would enhance eelgrass in Puget Sound (Figure 3.9).  Respondents that answered “yes” were asked to 

explain their reasoning and provide an example of policies related to degraded environmental conditions. 

 

If YES, please explain and provide an example of policies that need to be changed.   

Some examples of changes in policies that protect eelgrass included increasing the mitigation ratios, 

limiting or eliminating dredging permits, and enhancing restrictions on property owners.  Several 

respondents commented that enforcing current regulations alone would enhance and protect eelgrass in 

Puget Sound.   

 

Figure 3.9. Percentage of respondents who think policies that protect eelgrass from environmental 

degradation need to change. 
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transplant success criteria, and longer monitoring periods) enhance eelgrass in Puget Sound?  

○ Yes  

○ No  

A majority of survey respondents (76%) indicated that changing policies that require greater project 

compliance (e.g., larger mitigation ratios, higher transplant success criteria, and longer monitoring 

periods) would enhance eelgrass in Puget Sound (Figure 3.10).  Respondents that answered “yes” were 

asked to explain their reasoning and provide an example of policies related to greater project compliance. 

90% 

10% 

Yes

No
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Figure 3.10. Number of respondents who think policies that require greater project compliance need to 

be strengthened. 

If YES, please explain and provide an example of policies that need to be changed.   

The general consensus in response to this question was that if the existing policies (e.g., no-net-loss 

policy) were more strictly enforced then there would be fewer overall impacts on eelgrass.  To implement 

the no-net-loss policy properly, respondents recommended enforcing HPA policies, requiring greater 

project compliance, and demonstrating project follow-through by means of post-project evaluations and 

documentation of project success and reasons for failure.  Some respondents suggested increasing 

mitigation ratio requirements and requiring project proponents to effectively demonstrate success to 

further encourage avoidance of eelgrass resources. 

Although certain Washington State laws protect water-dependent uses, some proponents implied a 

change to give state and local jurisdictions the ability or empowerment to restrict activities to protect 

critical habitats or species, thereby preventing any activities that would directly affect eelgrass. 

3.2.5 Questions 5a – 5e 

Questions 5a-e asked respondents for information about specific locations in the greater Puget Sound, 

broken into five regions, where eelgrass once grew but is no longer found.  The goal of these questions 

was to isolate specific areas within five different regions of Puget Sound where local knowledge might 

provide further model validation and site-specific recommendations where to transplant eelgrass. 

 

5a-e. Do you know of any areas in greater Puget Sound (Neah Bay east and south of Pt. Roberts) where 

eelgrass once grew?  If so, where and what in your view is preventing it from growing there now?  

Please share as much location information in the text box for each area below (location name, GPS 

coordinates, and any stressor-abatement activities that need to be performed prior to eelgrass 

transplantation).   

  

5a. North Puget Sound and Strait of Juan de Fuca  

 (Neah Bay east and Pt. Roberts south to Admiralty Inlet) 

  

5b. Saratoga − Whidbey Basin  

76% 

24% 

Yes

No
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 (Deception Pass south to Possession Point-Mukilteo)  

  

5c. Central Puget Sound  

 (Admiralty Inlet south to Tacoma Narrows) 

  

5d. South Puget Sound  

 (Tacoma Narrows south) 

  

5e. Hood Canal  

 (Port Ludlow area south to Lynch Cove) 

  

Any additional information to improve eelgrass restoration and conservation in Puget Sound?  

  

Contact information? (optional)  

First Name 

  

Last Name 

  

Occupation 

  

Email 

Survey recipients were asked to provide details such as location name, Global Positioning System 

(GPS) coordinates, and any stressor-abatement activities that would need to be performed prior to 

eelgrass transplantation in several regions throughout Puget Sound, including North Puget Sound and 

Strait of Juan de Fuca, Saratoga – Whidbey Island, Central Puget Sound, South Puget Sound, and Hood 

Canal.  Only one respondent included coordinates for a specific location in Similk Bay, in Skagit County 

(48.437249, -122.563657), where the areal extent of eelgrass has declined, possibly due to poor water 

quality caused primarily by runoff from Highway WA-20 (as suggested by the respondent).  Several 

respondents proposed areas near Port Angeles and Port Gamble where wood waste from log booms 

prevent eelgrass from growing.  Other reasons for eelgrass decline or its absence at the various locations 

were, as put forward by the survey respondents, due to recreational shellfish harvest within eelgrass 

meadows, vessel anchoring, boat traffic, increased sediment accretion, increased nutrient loading from 

septic systems, development near the shoreline, and competition from non-native species.  Many 

respondents also cited areas where overwater structures were located (e.g., ferry terminals, docks, etc.) 

within several of the regions as areas where eelgrass could be transplanted if the stressor was abated.   

All comments from survey respondents are in Appendix D.  A brief summary of potential 

transplantation sites within the five regions is listed below: 

 North Puget Sound and the Strait of Juan de Fuca – Ediz Hook, Westcott Bay, NE Blakely Island 

(San Juan County), Garrison Bay (San Juan Island), Dungeness Bay, Freshwater Bay, Cherry Point 

(Whatcom County), west side of Protection Island, Port Townsend, and Bellingham Bay.   

 Saratoga/Whidbey Island – Amsterdam Bay, Holmes Harbor (near the southern end), Similk Bay, 

Port Susan, Mukilteo boat launch.   

 Central Puget Sound – Dyes and Sinclair Inlets, Liberty Bay, Blake Island marina, and the Kingston 

ferry terminal and marina.   
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 South Puget Sound –Nisqually Estuary, and Zangle cove.    

 Hood Canal – Port Gamble, Hoodsport, Anna’s Bay (south Hood Canal, adjacent to the Skokomish 

delta estuary), Quilcene Bay (along east shoreline), and Potlach and Twanoh State Parks.  
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4.0 Discussion 

The survey response rate (14.7%) for this study was low compared to other email based surveys 

(25−30%, Kittleson 1997; 20%, Kaplowitz et al. 2004; 35−40%, Cook et al. 2000) and considerably 

lower than surveys that used other distribution methods (e.g., mail, postcard reminders or a mix of 

distribution methods such as mail, email, and postcard reminders; Cook et al. 2000; Dillman 2000; Shih 

and Fan 2008, 2009).  We expected the importance of the survey topic (i.e., habitats, eelgrass, and Puget 

Sound), the length of the survey (five questions), and the simplicity of the response submittal process 

would have increased the overall response rate.  Although we did not have mailing addresses for the 

survey recipients, a follow-up email reminding them to complete the survey may have increased response 

rates.  It has been shown in other surveys that pre- and post-notification has increased survey response 

rates (Cook et al. 2000; Fox et al. 1988; and Heberlein and Baumgartner 1978).   

Of the survey respondents, 47% claimed to have close ties to Puget Sound, whether they described 

themselves as a Beach Watcher volunteer, marine biologist, nearshore/estuarine scientist, Puget Sound 

resident or advocate, shoreline resident, or shoreline policy maker.  Although the remaining 53% may 

have keen interests in the health and productivity of Puget Sound, these respondents identified themselves 

as academic professors and instructors, natural resource managers, residents in eastern and western 

Washington State, scientists, or as “Other” (15% of the 53%).  Even so, most of the respondents (82%) 

claimed to have good knowledge of eelgrass or better; a third (32%) of the respondents claimed to have 

excellent knowledge of eelgrass and 50% claimed to have good knowledge of eelgrass.   

4.1 Eelgrass Stressors  

The survey results showed that respondents considered the stressor with the largest impact on eelgrass 

at specific sites to be dredging and filling.  Water quality, developed shorelines, and commercial 

aquaculture (in that order) were also ranked high as stressors that would affect eelgrass at a specific site.  

These results were similar to an earlier analysis of stressors in Puget Sound that found the order of the top 

five threats to eelgrass were 1) sea-level rise, 2) dredging and filling, sea temperature rise, and overwater 

structures, 3) suspended sediments, 4) nutrients, and 5) aquaculture (Thom et al. 2011).  Surprisingly, 

survey respondents ranked climate change (e.g., sea-level rise and sea temperature rise) low as major 

impacts on eelgrass at specific sites in Puget Sound (25%) and even lower as a major threat to eelgrass in 

Puget Sound at its current state (15%).  However, given the recent attention to climate change since 

completion of the survey (e.g., ice sheet calving in Antarctica, global emissions from coal-fired power 

plants), results may differ if a subsequent survey were conducted. 

The manner in which a stressor affects eelgrass varies spatially and temporally throughout Puget 

Sound.  For example, a boat anchor will affect an area roughly the size of the anchor plus any scour 

associated with setting and hauling the anchor and scour from the chain as the boat swings on its mooring.  

Although the impact could result in complete scour of an area, a single anchoring event tends to affect a 

small area and the eelgrass could recover over time providing minimal confounding effects from other 

stressors.  The effects of climate change could be slower to observe but much more damaging and 

irreversible in the near term.   

To reduce the survey length, only nine stressors, considered to have detrimental effects to seagrass 

globally and eelgrass locally (Thom et al. 2011), were included in the ranking process for questions 3 and 
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4.  As expected, the survey response for certain stressors varied between site-specific effects on eelgrass 

(question 3) or Sound-wide effects on eelgrass (question 4).  More than a third (34%) of respondents 

considered anchoring to have large impacts on eelgrass at specific sites but only 16% considered this 

stressor to have large impacts on eelgrass in Puget Sound as a whole.  Similar results were observed when 

ranking the effects of commercial aquaculture, marine vegetation, and dredging and filling.  The survey 

respondents indicated dredging and filling had a large impact on eelgrass at specific sites in the Sound 

(88%) and throughout Puget Sound in its current state (49%).  These findings are consistent with global 

seagrass habitat loss where large expanses of seagrass have been lost due to dredge-and-fill activities 

(Short and Wyllie-Echeverria 1996; Park et al. 2009).  There is even local evidence of the effects of 

dredge-and-fill activities and the loss of eelgrass habitat (Thom and Hallum 1991).   

Interestingly, the four stressors (anchoring, commercial aquaculture, marine vegetation, and dredging 

and filling) that received the highest number of “large impact to eelgrass” responses tend to cause a quick 

and observable change.  In the case of dredging and filling or anchoring activities the result in eelgrass 

habitat is typically an unvegetated, bare substratum, whereas, aquaculture activities or other marine 

vegetation typically replace the eelgrass with other marine flora (i.e., non-native species such as 

Sargassum) or cultured shellfish.   

The stressor rankings that did not vary much between the site-specific and Sound-wide spatial scales 

were armoring, climate change, recreational resource harvesting, shoreline development, and water 

quality.  Shoreline development and water-quality effects on eelgrass were closely ranked in the category 

of “large impact to eelgrass at a specific site”; 50% and 56% of the responses, respectively, indicated that 

shoreline development and water quality have large effects on eelgrass in Puget Sound.  At the Sound-

wide scale, 44% and 43% of the responses indicated that shoreline development and water quality, 

respectively, have large impacts on eelgrass in Puget Sound. 

An interesting pattern was observed with the responses to armoring and climate change where there 

has been a limited amount of research conducted to identify the effects of these stressors on eelgrass in 

Puget Sound (Rehr et al. 2014; Thom et al. 2011).  Most respondents identified both stressors as having a 

medium impact on eelgrass at specific sites and throughout Puget Sound, and this may have been a result 

of the fact that respondents knew there has been limited research on these topics.  The respondent 

feedback in the “lack of research” category for armoring and climate change was highest compared to all 

other stressors, 9−13% and 26−28%, respectively.  It is hypothesized that shoreline armoring has negative 

effects on nearshore processes and seagrass beds but there is limited research on this relationship (Rehr et 

al. 2014; Thom et al. 2011).  Recently, a few research programs have been investigating the distribution 

of submerged aquatic vegetation related to hardened and natural shorelines within the mid-Atlantic region 

of the United States (Landry et al. 2013; Patrick and Weller 2013). 

4.2 Respondents’ Feedback to Stressor Ranking 

The comments from respondents for the two stressor ranking questions (questions 3a and 3c) were 

quite valuable, particularly relative to how to design a subsequent survey.  The most repeated feedback 

from respondents included the following: 

 There were a number of cases where respondents wanted to break down the general stressor 

categories into more detailed stressors or add a stressor.  The reason for this was some stressors 
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affected eelgrass differently or there was just more information available about particular stressors.  

Some examples included: 

– anchoring – anchor types (e.g., helical, mushroom, concrete block) and the intensity of anchoring 

compared to mooring fields 

– armoring – location and type of armoring relative to mean lower low water   

– commercial aquaculture – type (e.g., finfish pens, oyster, geoducks, Manila clams), aquaculture 

intensity, and location of aquaculture 

– boat activity (e.g., propeller wash and boat traffic) 

– nutrient and sediment loading.   

 The survey did not include an option to rank overwater structures.  Although it was assumed that 

overwater structures were considered shoreline development, varying types of shoreline development 

affect eelgrass differently.  For example, upland development could affect eelgrass indirectly (e.g., 

increase stormwater runoff adding to the reduction in available light), whereas a pier could have both 

direct (e.g., construction) and indirect (e.g., reduction in available light) effects on eelgrass.  

Respondents repeatedly raised the concern that there was no ranking for overwater structures in the 

survey.  Also, log rafts should have been incorporated into the survey as an overwater structure that 

could have dire impacts on eelgrass habitat. 

 It was not clear how the survey would weigh survey responses relative to the knowledge base of a 

respondent.  Some respondents thought answers from a person with lots of knowledge should be 

weighted more than responses from a person with little knowledge who is just checking boxes in the 

survey.   

 Respondents had difficulty ranking stressors due to the lack of site specificity, intensity of stressors, 

and the lack of a temporal scale. 

 Respondents acknowledged the lack of research or understanding of how certain stressors (e.g., 

armoring, climate change, and some other stressors) would affect eelgrass. 

Many of the issues addressed by the respondents were not incorporated in the survey in an effort to 

keep the survey short and succinct.  It may be worthwhile to consider incorporating more detail in 

subsequent surveys, but doing so would require the survey to be restructured, considerably longer, and a 

bit more complicated.  The result of a longer and more complicated survey may be a lower response rate. 

4.3 Policies that Protect Eelgrass 

The goals of the policy questions were to determine whether existing policies that regulate activities 

in Puget Sound were adequate to protect eelgrass.  More than 75% of the respondents answered “yes” that 

policy changes would further protect eelgrass from direct impacts (4a), environmental degradation (4b), 

and the lack of project compliance.  The follow-up questions to questions 4a−4c were designed to learn 

more about specific policies related to activities that directly damage eelgrass, degrade environmental 

quality, and compromise regulatory compliance that need to be changed to improve the protection of 

eelgrass in Puget Sound.  Although a few respondents referred to specific regulations, most of the 

responses to questions 4a−4c provided examples of activities that need to be changed or to be strictly 

regulated to better protect eelgrass in Puget Sound (Appendix D). 
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The overriding themes in respondents’ answers to the follow-up question to questions 4a−4c included 

the following: 

 4a – Policies related to direct impacts 

– Require and enforce stricter regulations and improve policies to provide better project oversight 

and compliance that will protect eelgrass.  Basically, enforce the no-net-loss policy by avoiding 

impacts on eelgrass at all costs. 

– Prohibit activities that affect critical habitat such as eelgrass and even potential habitat where 

eelgrass could colonize.  Examples of activities include anchoring, aquaculture, dredging, and 

construction (e.g., overwater structures, seawalls).   

 4b – Policies related to degrading environmental conditions 

– Increase and enforce regulations on discharges into Puget Sound.  Discharges include primarily 

stormwater, sewage discharges, and National Pollution Discharge Elimination System-permitted 

(NPDES) outfalls that add nutrients, sediments, and in some cases, known and unknown toxic 

contaminants (e.g., chemicals of emerging concern, personal care products, pesticides, and 

herbicides). 

– Increase and enforce regulations that affect the natural environment throughout Puget Sound. 

– Improve watershed management practices to reduce nutrient, sediment, and contaminant loading. 

 4c – Policies related to greater project compliance 

– Develop and provide resources for a comprehensive science and management team to revise 

existing policies that support eelgrass conservation and protection (e.g., ability to adaptively 

manage). 

– Modify and enforce mitigation requirements to include larger mitigation ratios, demonstrated pre-

mitigation success, and in-lieu fees if mitigation fails.  In addition, mitigation procedures should 

require higher transplant success ratios and considerably longer monitoring periods (5−10 years). 

4.4 Site Recommendations 

Questions 5a-e inquired about areas in Puget Sound where eelgrass once grew and what activity or 

stressor caused it to disappear.  Respondents had an opportunity to provide answers in a general sense and 

then provide more specific areas in each subsection of the question (Appendix D).   

The survey and expert solicitation identified 29 sites throughout the five regions of Puget Sound that 

were recommended for further investigation as potential eelgrass restoration sites (Table 4.1).  In 

addition, the solicitation identified 12 sites where a focus on stressor abatement would make a site more 

suitable for eelgrass restoration in the future (Table 4.1). 
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Table 4.1. Sites recommended for eelgrass restoration or stressor abatement in the five Puget Sound 

regions as a result of the survey and expert solicitation.  The Model Validation column 

indicates whether the site aligns with the model output as a suitable eelgrass restoration site  

(– = poor alignment, + = good alignment).  

Region Location 

Action 

(eelgrass restoration or 

stressor abatement) 

Model Validation 

( - , +) 

North Puget Sound & Strait 

of Juan de Fuca 

Freshwater Bay  + 

Ediz Hook Stressor abatement first 

(wood waste removal) then 

eelgrass restoration 

+ 

Dungeness Bay  + 

Protection Island – west side  + 

Bellingham Bay Stressor abatement first then 

eelgrass restoration 
– 

Garrison Bay  + 

NE Blakely Island Stressor abatement first 

(removal of sandy deposit 

from a land slide) then 

eelgrass restoration 

– 

Westcott Bay Stressor abatement first 

(anchoring) then eelgrass 

restoration, enforcement of 

“no anchor” zone 

requirements 

+ 

Cherry Point  +, – 

 

Holmes Harbor (southern 

end) 

Stressor abatement first 

(impacts from boat 

construction business) then 

eelgrass restoration 

+ 

Saratoga – Whidbey Basin 

Similk Bay Stressor abatement first 

(excess nutrient runoff from 

golf course and failed septic 

systems) then eelgrass 

restoration 

– 

 Port Susan  – 

 Mukilteo boat launch  – 

    

Central Puget Sound 

Dyes and Sinclair Inlets  + 

Liberty Bay  + 

Blake Island marina Stressor abatement first 

(overwater structures) then 

eelgrass restoration 

+ 

Nearshore divots in Port 

Townsend 

Stressor abatement first 

(anchoring) then eelgrass 

restoration 

+, – 

Battle Point, Bainbridge  + 

Point Bolin, Kitsap  +, – 

Kingston ferry terminal and 

marina 

Stressor abatement first 

(overwater structures) then 

eelgrass restoration 

+ 
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Table 4.1.  (contd) 

Region Location 

Action 

(eelgrass restoration or 

stressor abatement) 

Model Validation 

( - , +) 

South Puget Sound 

Nisqually Estuary Stressor abatement first 

(water-quality issues and 

over-active geoduck harvest) 

then eelgrass restoration 

+ 

Zangle cove Stressor abatement first 

(water-quality issues) then 

eelgrass restoration 

+ 

 

Port Gamble Stressor abatement first 

(wood waste removal and 

removal of overwater 

structures) then eelgrass 

restoration 

+ 

 Hoodsport  +, – 

Hood Canal 

Anna’s Bay (south Hood 

Canal, adjacent to the 

Skokomish delta estuary) 

 

– 

 
Quilcene Bay (along east 

shoreline) 

 
– 

 Lynch Cove  – 

 Potlach State Park  – 

 Twanoh State Park  – 

    

The breakdown of the potential restoration sites on a per region basis found most of the sites were 

located in the North Puget Sound and Strait of Juan de Fuca region (Table 4.2).  The region with the 

second highest number of sites recommended for restoration was Hood Canal, however, only two of these 

sites match the model output as suitable for eelgrass restoration (Table 4.2). 

Table 4.2. Number of sites recommended for eelgrass restoration or stressor abatement for the five Puget 

Sound regions as a result of the survey and expert solicitation.  The Sites with Positive Model 

Validation column indicates the number of sites that positively align with the model output as 

a suitable eelgrass restoration site (see Table 4.1). 

Region Total Sites Recommended 

Sites with Positive Model 

Validation 

Number of Sites Requiring 

Stressor Abatement 

North Puget Sound & 

Strait of Juan de Fuca 
10 8 5 

Saratoga−Whidbey Basin 4 1 2 

Central Puget Sound 6 6 2 

South Puget Sound 2 2 2 

Hood Canal 7 2 1 
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5.0 Conclusions and Recommendations 

In an effort to achieve the recovery target of 20% more eelgrass in Puget Sound by 2020, an eelgrass 

(Zostera marina L.) transplant suitability model was developed to identify suitable eelgrass transplant 

sites with the intention of optimizing where transplant success would most likely be optimized.  As with 

any model, the performance and output is generally confined by the availability of quality data.  Under 

circumstances where there is limited data are limited other approaches can be employed used to improve 

model performance or to further filter model results.  For this task, input from stakeholders was solicited 

through a range of media to acquire additional information about eelgrass stressors, potential restoration 

sites, and regulations that would improve eelgrass conservation and protection.  The stakeholder input that 

provided specific eelgrass information, such as sites where eelgrass historically grew or locations with 

visible stressors affecting eelgrass, will be used to filter model outputs to improve restoration efforts.   

The survey also solicited additional input about specific stressors that stakeholders identified as 

having the greatest effect on eelgrass in Puget Sound and policies related to direct impacts, degrading 

environmental conditions, and project compliance.  Respondents believe that dredging and filling and 

commercial aquaculture have the greatest potential to affect eelgrass at specific sites throughout Puget 

Sound.  Whereas water quality, shoreline development, and dredging and filling all seem to have the 

greatest potential impact on eelgrass throughout Puget Sound in its current state.  Based on these results, 

careful consideration in conserving and protecting critical habitats must be taken as developmental 

pressures increase within the region.  The population living near Puget Sound is projected to increase by 

more than a million people by 2025 (http://www.psparchives.com/puget_sound.htm, 

http://www.ofm.wa.gov/pop/default.asp).  This growth in population will result in an increase in the built 

environment, which will raise the potential for degraded water quality and an increase need for local and 

global food production, potentially increasing pressures from the expansion of commercial aquaculture in 

the region.  Planning for these changes throughout Puget Sound will need to consider approaches that 

have minimal environmental impacts to protect and conserve eelgrass and other important marine 

resources. 

Survey respondents were quite aware of the need to protect eelgrass through policies that minimize 

both direct and indirect impacts on the resource (i.e., dredging/filling and water quality).  It was also 

evident that enforcement of existing and new policies will help protect and conserve eelgrass.  However, 

securing the resources necessary to support compliance will be a difficult challenge if eelgrass is to be 

protected. 

Transplanting eelgrass alone will not achieve the goal of increasing the overall acreage extent of 

eelgrass in Puget Sound.  Changing existing policies to better protect eelgrass from direct impacts and 

degrading environmental conditions, as well as increasing the enforcement of project compliance will be 

critical for this effort.  It is important to identify and abate the effects of stressors affecting eelgrass and to 

ensure long-term viability of the effort to increase eelgrass in Puget Sound, whether it involves 

restoration, conservation, protection, or a combination of all three actions.   

The model produced a range of sites throughout Puget Sound where eelgrass transplantation would be 

successful based on the availability of environmental data.  Although a substantial amount of 

environmental data is available to populate the model, further refinement and additional information to 

filter model outputs will continue to be important for optimizing eelgrass transplant success.  In addition 

http://www.psparchives.com/puget_sound.htm
http://www.ofm.wa.gov/pop/default.asp
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to the model output, further refinement of potential eelgrass test transplant sites was conducted using 

filters based on the data collected during impromptu meetings with stakeholders, at conferences, and 

through the online survey.  Additional data, such as eelgrass presence or absence, will be included to 

refine the site selection process, but other information could be useful to further refine the model, eelgrass 

transplant site selection, and transplant success.  Additional data solicited through meetings, discussions, 

and the survey included information about eelgrass distribution, speculative causes for eelgrass decline in 

an area, and current site-specific stressors.  Based on these data and the model output certain sites were 

identified as potential future test transplant sites (Table 5.1). 

Table 5.1.  Recommended sites for future eelgrass test transplantation based on model output and 

stakeholder solicitation.  Some sites will require stressor abatement to have successful 

eelgrass transplantation (e.g., Port Townsend Bay, Westcott Bay) 

Region Site Location 

North Puget Sound & Strait of Juan de Fuca Westcott Bay 

Saratoga−Whidbey Basin Holmes Harbor 

Central Puget Sound  Port Townsend Bay 

South Puget Sound Zangle Cove 

Nisqually Delta 

Hood Canal Port Gamble 

  

The acquisition of supplementary data, as described under this task, will support eelgrass transplant 

site selection prioritization, enhance eelgrass transplant success, and improve the protection and 

conservation of eelgrass resources in Puget Sound.   
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Appendix A 

 

Data Sources Solicited to Refine Eelgrass Test Transplant 

Site Selection  

A. Shoreline Master Program managers (Peter Skowlund) – We attended the Shoreline Master Program 

planning meeting in January 2013 and presented an overview of the eelgrass site selection tool being 

developed and the application of identifying suitable eelgrass transplantation sites in management 

areas throughout the Sound.  We also distributed note cards to the audience to give them a chance to 

provide input regarding local eelgrass knowledge (where it grows, where it used to grow, why it 

disappeared, what needs to be done to better protect or conserve eelgrass in their area of interest).  In 

addition, we solicited the audience to learn about other tools they could use to better protect eelgrass 

in their jurisdictions; however, we did not get any responses. 

B. B. Northwest Straits Commission and Marine resource committees (MRCs) 

1. Island County 

2. Whatcom County 

3. Jefferson County 

4. Snohomish County 

5. Skagit County 

6. San Juan County 

7. Clallam County 

C. Northwest Indian Fisheries Commission (NIFC) 

1. Identify a contact at NIFC and see if we can present or distribute a project overview to them.   

D. Community members, citizens 

1. Washington State University Beach Watchers Program 

2. Adopted the Submerged Vegetation Monitoring Program (SVMP) methodology and applied it to 

sites throughout Saratoga – Whidbey Sound. 

E. Scientists  

1. University of Washington (Friday Harbor Laboratory – Sandy Wyllie-Echeverria, Si Simenstad) 

2. Seattle Pacific University (Tim Nelson) 

3. Western Washington (Shannon Point – Sylvia Yang) 

4. Walla Walla University (Rosaria Beach Marine Station) 

F. Consultants 

1. Solicit information from consultants in our study area.    

a. Pentec − HartCrowser 
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b. JenJay, Inc. 

c. Research Support Services (RSS − 

http://www.rssincorporated.com/Research_Support_Services/HOME.html) 

d. BioAquatics International (Dan Cheney - http://www.pacshell.org/staff/cheney.htm 

G. Historical documents, reports, charts, records 

1. Thom and Hallum (1990 and 1991)  

2. Washington Department of Fish and Wildlife − Hydraulic Project Approvals (HPA) 

3. Washington Department of Natural Resources 

a. SVMP – source of eelgrass distribution and abundance data (2000-2012) 

b. ShoreZone − eelgrass presence data source (1994-2000) 

c. CASI data – limited coverage  

i. Whatcom County 

ii. Skagit County 

4. PS Environmental Atlas (PSEA) – general overview of eelgrass distribution throughout Puget 

Sound (1987) 

5. Eelgrass Atlas Project – integrate eelgrass data from a range of sources in Puget Sound into one 

interactive, geospatial database.  Project will be completed by June 30, 2013. 

http://www.rssincorporated.com/Research_Support_Services/HOME.html
http://www.pacshell.org/staff/cheney.htm
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This poster was displayed at the 2012 annual meeting of the Pacific Estuarine Research Society to 

enable meeting participants to contribute additional information about eelgrass distribution in Puget 

Sound.
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Survey 

The other method in which information will be acquired is through an online survey form (e.g., 

Google forms).  The survey introduction and questions are listed below.   

C.1 Eelgrass Transplant Suitability Project Survey 
 

Eelgrass, Zostera marina, is the most abundant seagrass in Puget Sound, but there is evidence that natural 

and anthropogenic stressors are causing declines in the area and distribution of eelgrass.   

In an attempt to restore eelgrass in Puget Sound, modeling and field studies are being conducted to 

identify suitable eelgrass transplant sites.  However there is a need for additional information on 

management actions, stressor abatement and sites where eelgrass previously grew to improve eelgrass 

transplant success.  The survey below is designed to get your perspective on these issues and should only 

take 5 – 10 minutes of your time.  My apologies if you have received multiple survey requests.  Only one 

response is necessary. 

 

Please feel free to email me directly if you have any questions or if there is any additional information 

you would like to share with us to improve eelgrass transplant site suitability in Puget Sound.  Thank you 

in advance for the time you will commit to complete the survey.   

Lara M.  Aston 

Research Scientist  

Marine Sciences Division 

Pacific Northwest National Laboratory  

Sequim, WA  

lara.aston@pnnl.gov  

www.pnnl.gov 

 

1.  What phrase best describes you and your relationship with Puget Sound? (Please check only 

one.  For example, if you are a scientist who studies trees in the mountains but you live 

overlooking Puget Sound, you should select Shoreline Resident). 

o  Academic professor/instructor  

o  Beach Watcher volunteer  

o  Marine biologist  

o  Natural resource manager  

o  Nearshore / estuarine scientist  

o  Puget Sound advocate  

o  Puget Sound resident (~ 1-3 miles of shore)  

o  Resident - western WA state  

o  Resident - eastern WA state  

o  Scientist  

o  Shoreline resident  

o  Shoreline policy maker  

o  Other:   

mailto:lara.aston@pnnl.gov
http://www.google.com/url?q=http%3A%2F%2Fwww.pnnl.gov&sa=D&sntz=1&usg=AFQjCNEM-lzRir4tH6ubk357SS9SPfwo2Q
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2.  Please select a category that best describes your knowledge of eelgrass, Zostera marina, in 

Puget Sound.   

o  Excellent – understand the functions and values of eelgrass, its abundance and 

distribution throughout Puget Sound, and the stressors that affect it.   

o  Good – some understanding of the functions and values of eelgrass, its abundance and 

distribution throughout Puget Sound, and the stressors that affect it.   

o  Fair – little understanding of the functions and values of eelgrass, its abundance and 

distribution throughout Puget Sound, and the stressors that affect it.   

o  Poor – only know eelgrass is a marine plant that grows in Puget Sound.   

o  None – do not know what eelgrass is.   

o  Other:   

3a.  Please rank the effect of each stressor on eelgrass if it were to occur at a specific site in Puget 

Sound.   

(0=no impact, 1=small impact, 2=medium impact, 3=large impact) 

 

Lack of 

research or 

data 

NO IMPACT 

to eelgrass if 

the stressor 

were to 

happen at a 

specific site 

(0) 

SMALL 

IMPACT to 

eelgrass if 

the stressor 

were to 

happen at a 

specific site 

(1) 

MEDIUM 

IMPACT to 

eelgrass if 

the stressor 

were to 

happen at a 

specific site 

(2) 

LARGE 

IMPACT to 

eelgrass if 

the stressor 

were to 

happen at a 

specific site 

(3) 

Anchoring           

Armoring 

(seawalls & 

riprap) 

          

Climate change           

Commercial 

aquaculture 
          

Dredging & 

Filling 
          

Other marine 

vegetation 
    

 
  

 

Recreational 

resource harvest 

(e.g., clamming, 

fishing, crabbing) 

          

Shoreline 

development 
          

Water quality            
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3b.  Do you have any additional comments in regard to stressors that affect eelgrass at specific 

sites in Puget Sound?  

  

3c.  Please rank the effect of each stressor on eelgrass in Puget Sound at its current state.   

(0=no impact, 1=small impact, 2=medium impact, 3=large impact) 

 

Lack of 

research or 

data 

NO IMPACT 

to eelgrass in 

Puget Sound 

(0) 

SMALL 

IMPACT to 

eelgrass in 

Puget Sound 

(1) 

MEDIUM 

IMPACT to 

eelgrass in 

Puget Sound 

(2) 

LARGE 

IMPACT to 

eelgrass in 

Puget Sound 

(3) 

Anchoring           

Armoring 

(seawalls & 

riprap) 

          

Climate change           

Commercial 

aquaculture 
          

Dredging & 

Filling  
        

Other marine 

vegetation 
    

 
    

Recreational 

resource harvest 

(e.g., clamming, 

fishing, crabbing) 

          

Shoreline 

development 
      

 
  

Water quality            

3d.  Do you have any additional comments in regard to stressors that affect eelgrass in Puget 

Sound?  

  

4a.  Will changing policies that protect eelgrass from direct impacts (e.g., dredging, overwater 

structures, mooring buoys) enhance eelgrass in Puget Sound?  

o  Yes  

o  No  

If YES, please explain and provide an example of policies that need to be changed.   

  

4b.  Will changing policies that protect eelgrass from degrading environmental conditions (e.g., 

poor water quality, nutrient loading, and sediment loading) enhance eelgrass in Puget Sound?  

o  Yes  
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o  No  

If YES, please explain and provide an example of policies that need to be changed.   

  

4c.  Will changing policies that require greater project compliance (e.g., larger mitigation ratios, 

higher transplant success criteria, and longer monitoring periods) enhance eelgrass in Puget 

Sound?  

o  Yes  

o  No  

If YES, please explain and provide an example of policies that need to be changed.   

  

5a-e.  Do you know of any areas in greater Puget Sound (Neah Bay east and south of Pt.  Roberts) 

where eelgrass once grew? If so, where and what in your view is preventing it from growing there 

now? Please share as much location information in the text box for each area below (location 

name, GPS coordinates and any stressor-abatement activities that need to be performed prior to 

eelgrass transplantation).   

  

5a.  North PS and Strait of Juan de Fuca  

(Neah Bay east and Pt.  Roberts south to Admiralty Inlet) 

  

5b.  Saratoga - Whidbey Basin  

(Deception Pass south to Possession Point-Mukilteo)  

  

5c.  Central Puget Sound 

(Admiralty Inlet south to Tacoma Narrows) 

  

5d.  South Puget Sound 

(Tacoma Narrows south) 

  

5e.  Hood Canal  

(Port Ludlow area south to Lynch Cove) 

  

  

Any additional information to improve eelgrass restoration and conservation in PS?  

  

Contact information? (optional)  

First Name 

  

Last Name 

  

Occupation 

  

Email 
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