
From: BrownScott, Jennifer
To: Thomas, Sue
Subject: JST Monitoring Plan - Final Draft
Date: Monday, May 10, 2021 9:04:03 AM
Attachments: Avian Monitoring Plan_Dungeness Bay oyster farm - May 7 2021.docx

Here's JST's latest monitoring plan and Kevin's internal feedback.

__________________________________________
Jennifer Brown-Scott
Project Leader
Washington Maritime National Wildlife Refuge Complex
715 Holgerson Road
Sequim, WA 98382
(360) 457-8451
~~Dungeness NWR~Protection Island NWR~San Juan Islands NWR~Copalis NWR~Flattery Rocks
NWR~Quillayute Needles NWR~~

From: Kilbride, kilb <kevin_kilbride@fws.gov>
Sent: Saturday, May 8, 2021 8:33 AM
To: BrownScott, Jennifer <jennifer_brownScott@fws.gov>
Cc: Loverti, Vanessa <vanessa_loverti@fws.gov>
Subject: Fw: [EXTERNAL] RE: Next meeting of Dungeness Shellfish Farm workgroup
Hi, Jennifer:

The fundamental sampling design issue we discussed yesterday is applicable to this draft of
the monitoring plan. Specifically, the four, 0.5-acre plots within one site are pseudoreplicates
(see italic text below).

Pseudoreplication refers to the case when treatments are not replicated or when the replicates
are not statistically independent. It is a process of artificially inflating the number of samples or
replicates. As a result, statistical tests performed on the data are rendered invalid.

And, then there's the related issue regarding the size of the sample units themselves not being
reflective of the issue to be addressed from the survey. Specifically, potential disturbance
from the proposed oyster farming to migratory birds cannot adequately be evalated
considering the totality of the aquaculture operation and how those activities could
potentially impact how migratory birds use of this location to meet their life-history
requirements (e.g., foraging, loafing, roosting). For example, as we discussed yesterday, brant
use this location to meet all their life-history needs based upon available scientific information
and best professional judgment.

Moreover, providing us with a draft monitoring plan during the late afternoon on Friday
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Monitoring plan for avian-shellfish aquaculture interactions within the Jamestown S’Klallam Tribe’s Dungeness Bay oyster farm area.



Goal: Acquire observational data on avian-shellfish aquaculture interactions, with a focus on shorebirds and waterfowl, to assess disturbance associated with Jamestown S’Klallam Tribe’s (JST) oyster farm work activities, inform farm management decisions, and generate data toward a long-term dataset that can be used to evaluate bird-habitat interactions associated with shellfish farm activities.



Specific Monitoring Objectives:

· Develop a simple, scientific approach to monitor and evaluate the effects of oyster cultivation on habitat use by shorebirds and waterfowl.

· Generate data toward a long-term monitoring dataset that allows for statistical analysis of shorebird & waterfowl densities, behavior and habitat use within the farm area.

· Establish adaptive management measures to response to any identified adverse responses of shorebirds and waterfowl.



1. Spatial Sample Units: discrete areas where trained observers count target birds and make behavioral observations (Reiter 2018, Kelly et al. 1996). 

a. Site selection.  

i. Six spatial sample units (“monitoring plots”) will be selected within the second-class tidelands of inner Dungeness Bay: 4 plots within the shellfish aquaculture lease area and 2 plots outside the lease area to serve as a “control” that remains undisturbed.

ii. Each monitoring plot will be ~0.5-acre (2023 m2) in size, delineated using a GPS and physical corner markers, such as a low-profile flagged pole,  for visual identification. 

iii. Off-farm reference plots will be selected to monitor bird use of undisturbed habitat. Shellfish operations will resume in summer 2021, providing limited baseline monitoring opportunities so reference plots with comparable benthic habitat (tidal mudflats) will be selected to help understand ‘undisturbed’ conditions.  

iv. [bookmark: _Hlk69802379]Four aquaculture plots will be selected within in oyster farm area with duplicate plots representative of each type of cultivation activity: beach oysters and on-bottom bags. The location of each 0.5-acre aquaculture plot will be selected randomly within the farmable area of the lease between a tidal elevation of +1 ft. and -1 ft. MLLW. 

v. The location of the reference plots will also be selected randomly outside of the farm area at a minimum distance of 150 m form the lease area between a tidal elevation of +1 ft. and -1 ft. MLLW. Duplicate aquaculture and reference plots will be separated by 50 m. 





2. Sampling Effort: 

a. Bird counts and response observations

i. Each plot will be observed monthly during low-tide periods, when the monitoring plots are fully or partially exposed (< +1 ft. MLLW).

ii. Monthly observations will be recorded by a farm worker, Tribal biologist and/or Audubon volunteer on target bird species (see section 4) using at least10x magnification binoculars or spotting scope. 

iii. Count of target birds present within each plot will occur upon arrival of farm workers, be timed with the receding tide, and be aligned with seasonal presence at the site (Table 1). Monthly counts for each plot will be made from the same observer vantage point within a 15-minute period, maintaining a minimum approach distance of 150 m as not to influence behavior or initiate flight.  

iv. Ancillary observations on behavior and incidental information (see Measurement Variables) will be also recorded for each plot immediately following counts of undisturbed birds. 

v. Select behavioral response of target birds to the initiation of farm work activity on the lease area will be observed and recorded on field datasheets within the first 10 minutes of arrival.  

vi. Supplemental photo records of pre daily activity and post daily activity will also be collected during the monthly observations. 

vii. All six sites will be observed on the same day within a 3-hour cumulative sampling duration by the same observer(s). 

viii. All volunteers and/or farm worker will be properly trained on target species identification, distance counts and making behavioral observations by experienced observers. 



b. Video observations

i. In situ video observations will be collected using methodology establish by NOAA researchers (Ferris et al., in review). Four underwater go-pro video cameras (1 within each aquaculture plot) will be mounted on a post ~1 ft. above the bottom to collet video observations of wildlife use when the tide is in. 

ii. Each camera will be programmed to collect 2 minutes of video footage every 10 minutes spanning the 3-hour high tide period (i.e., 1.5 hours on either side of the peak high tide).

iii. The underwater cameras will be deployed monthly over a 2-day period during daylight hours. 



3. Measurement Variables: monitoring will involve systematic measurement of core variables as listed below (Reiter 2018). 

a. Variables 

· Date

· Start & end time

· Observer

· Optics used for observation

· Percent plot visible/exposed

· Tidal Height

· Weather/Wind

· Presence/Absence of major bird groups: ducks, geese, seabirds & shorebirds. 

· Assessment of brant geese use within the lease area

· Qualitative Assessment: few (< 10); many; (10-100); abundant (> 100)	Comment by Liz Tobin: Suggestions?

· Habitat Association: eelgrass, beach oysters, oyster bags, undisturbed mudflats 

· Counts of target birds within plots: small sandpipers, American Wigeon, brant, gulls and Bald Eagles.	Comment by Liz Tobin: USACE Recommendation: general count of dabbling ducks (whatever species are present) since American Wigeon may not be present in the lease area.

· Select Behavioral Observations:

· Foraging distance from aquaculture structures with and without presence of farm workers: 0 m (w/in bags), < 15 m, 15-30 m, 30-60 m, 60-90 m, or > 90m (Maslo et al. 2020).

· Flushing (taking flight), running or walking away from select farm activity (walking, flipping bags, spreading oysters, etc.)

· Disorientation in response to headlamps/lights? (Y/N)

· Flushing in response to oyster boat operation? (Y/N)

· Resumed activity after flushing? (Y/N)

· Incidental: other wildlife or additional behavioral observations of birds within the lease area. 



b. Data recording

i. All measurement variables will be recorded on field datasheets. 

ii. Photographic records of each plot will also be taken during monthly observations upon arrival and leaving the area (post daily activity) to supplement measurement variables. 

iii. Monthly video observation will be reviewed by a tribal biologist to identify how diving waterfowl interact with farm habitat/gear when the tide is in. 

iv. A field log will be kept to record incidental observations/comments by the observer and to document of any adaptive management measures taken by the farm (see Adaptive management & mitigation measures). 



4. Target Bird Species: of the 244 species that have been listed in the Dungeness NWR wildlife checklist (USFWS, 2002), select bird groups/species have been identified for targeted monitoring based on documented high abundance, mudflat habitat use (foraging, gritting, roosting), conservation concerns and upon recommendation from USFWS and Olympic Peninsula Audubon Society (Figure 1):

a. Small sandpipers (shorebirds), including Dunlin, Sanderling, Western Sandpiper and Least Sandpiper: counts will be focused July – May.

b. American Wigeon (waterfowl): counts will be focused September –  April.	Comment by Liz Tobin: dabbling ducks?

c. Brant (waterfowl): counts will be focused October – April.a)AS

aAS

bAS

cAS

Figure 1. Images of target bird species. 





Table 1. Migration times in Puget Sound region and approach distances for flight initiation for target count species. 

		Target Bird

		Jan

		Feb

		Mar

		Apr

		May

		Jun

		Jul

		Aug

		Sep

		Oct

		Nov

		Dec

		Min. Approach Distance1



		Dunlin

		C

		C

		C

		C

		F

		 

		R

		R

		R

		C

		C

		C

		52.8 m



		Least Sandpiper

		U

		U

		U

		C

		C

		R

		C

		C

		C

		U

		U

		U

		52.8 m



		American Wigeon

		C

		C

		C

		C

		U

		R

		R

		U

		C

		C

		C

		C

		147.6 m



		Brant

		C

		F

		F

		C

		U

		R

		R

		R

		R

		F

		C

		C

		147.6 m



		C = Common; F = Fairly Common; U = Uncommon; R = Rare

1Database of Bird Flight Initiation Distances to Assist in Estimating Effects from Human Disturbance and Delineating Buffer Areas.” June 2016







d. Counts of gulls (important component of avifauna in Dungeness Bay) and bald eagles (key predator) present within each plot will also be recorded. 



5. Adaptive Management & Mitigation Measures: regular review of the observational data will occur to detect any immediately identifiable adverse responses. Such adverse responses may include entanglement, flushing without resuming activity, flushing from boat operation, etc.

a. Tribal staff will complete quarterly review of photo records, video observations and field logs for any apparent negative responses of target species to specific farm activities. If such negative responses are identified, tribal staff will work with farm staff to establish in-season mitigation measures to lessen or eliminate the adverse impact whenever possible.  

b. All implemented mitigation responses will be recorded in the field log (e.g., type of mitigation measure & date implemented) and monitoring activities will continue as described in the Plan to assess effectiveness of the response.

 

6. Data Analysis: after more than one year of data is collected, tribal staff will conduct analysis on target bird counts within observational plots and behavior responses to oyster farm activities. 

a. Quantitative Assessments: 

i. Changes in bird use: test for differences in abundance & density 

1. For each target bird species estimates of abundance and density will be statistically compared between the three habitat types using an ANOVA (or similar statistical test) 

ii. Bird-aquaculture interactions: test for selection or avoidance

1. Change in target bird abundance between aquaculture and reference plots, or within aquaculture plots over time will be statistically examined (using repeated measures ANOVA or similar).  

iii. Relative distance of foraging activity from oyster cultivation, both in the presence and absence of farm workers, will be statistically examined.  

iv. Flushing frequency: calculate frequency of flushing, both with and without resumption of activity, as a proportion of total observations. 



b. Qualitative Assessment: additional comments in field logs and photo records during low tide periods, and video observations during high tide periods, will be examined for further assessment of bird-use both within and outside the farm area not captured by the quantitative metrics listed above. 



7. Reporting

a. Annual reports on both statistical and qualitative assessments of bird use and effects of oyster cultivation activities, will be generated by tribal staff and shared with USACE, as well as USFWS and DNR upon request. Annual reports will also include any implemented or proposed alterations to monitoring or data collection activities. 

b. Field data sheets, photo records, video observations and observational logs will be made available upon request to USFWS, USACE and DNR. 
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(yesterday) with an early afternoon meeting on Monday is not consistent with the spirit of
openly seeking feedback in my opinion. There needs to be a reasonable amount of time to
review/assess a proposal in advance of a meeting in order to have a robust discussion about it.
Plus, stating this version should be considered as a final is not necessarily welcoming a review
from FWS in my opinion.

Kevin Kilbride
US Fish and Wildlife Service
I&M Coordinator
Columbia Pacific Northwest (R9) & Pacific Islands (R12)
Branch of Refuge Biology
911 NE 11th Avenue
Portland, OR 97232
(503) 231-6176 (Phone)

From: Elizabeth Tobin <etobin@jamestowntribe.org>
Sent: Friday, May 7, 2021 3:06 PM
To: Sissi Bruch <sbruch@jamestowntribe.org>; De La Cruz, Susan E <sdelacruz@usgs.gov>;
BrownScott, Jennifer <jennifer_brownScott@fws.gov>; Loverti, Vanessa <vanessa_loverti@fws.gov>;
Kilbride, kilb <kevin_kilbride@fws.gov>; Hansi Hals <hhals@jamestowntribe.org>
Subject: [EXTERNAL] RE: Next meeting of Dungeness Shellfish Farm workgroup

This email has been received from outside of DOI - Use caution before clicking on
links, opening attachments, or responding.

Hello All,
Attached please find a final draft of the Tribe’s Avian Monitoring Plan for the Dungeness Bay Oyster
Farm for your review. Please note that this version of the Monitoring Plan has incorporated initial
feedback from Susan De La Cruz (who may join our call pending availability) and Bob Boekelheide
with the Olympic Peninsula Audubon Society.
As I mentioned during our last meeting, the draft Monitoring Plan has been submitted to USACE staff
and they have responded favorably to what we have prepared. Therefore, we believe that the
attached version is getting pretty close to what the final plan would look like. If you have any final
comments or considerations we will be happy to received them on Monday. I look forward to our
discussion.
Have a wonderful weekend,
Liz
Elizabeth Tobin
Shellfish Program Manager
Jamestown S’Klallam Tribe



office: 360-681-4656
cell: 360-912-2961
email:etobin@jamestowntribe.org
-----Original Appointment-----
From: Sissi Bruch <sbruch@jamestowntribe.org> 
Sent: Tuesday, April 20, 2021 1:13 PM
To: De La Cruz, Susan E; BrownScott, Jennifer; Loverti, Vanessa; Kilbride, kilb; Hansi Hals; Elizabeth
Tobin
Subject: Next meeting of Dungeness Shellfish Farm workgroup
When: Monday, May 10, 2021 1:00 PM-3:00 PM (UTC-08:00) Pacific Time (US & Canada).
Where: Microsoft Teams Meeting
Hi All,

Our next meeting is scheduled for May 10th at 1:00pm. Susan De La Cruz will be joining us. Thank
you all for your help with our monitoring plan.
Sissi
________________________________________________________________________________

Microsoft Teams meeting
Join on your computer or mobile app
Click here to join the meeting

Learn More | Meeting options

________________________________________________________________________________

https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fetobin%40jamestowntribe.org%2F&data=04%7C01%7Cjennifer_brownScott%40fws.gov%7C5033b3b1ee1b460593f908d91236b35f%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637560848419700753%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=cMDqA33PCJzx%2BLSr%2Bbl%2FZyza10PRmpo3ML17lbyfg1A%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/ap/t-59584e83/?url=https%3A%2F%2Fteams.microsoft.com%2Fl%2Fmeetup-join%2F19%253ameeting_ZWNjZjdlYzMtNGVhNS00ZWVjLTk0ZTItZWE1ZDE4NDdkOTg4%2540thread.v2%2F0%3Fcontext%3D%257b%2522Tid%2522%253a%2522aea766d3-9849-46f5-abab-9ed726bb2ae9%2522%252c%2522Oid%2522%253a%25220219b1f5-59db-44da-88a4-cfa3d8336b8b%2522%257d&data=04%7C01%7Cjennifer_brownScott%40fws.gov%7C5033b3b1ee1b460593f908d91236b35f%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637560848419710702%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=E5NfVK5LfxOgHxqIzFTUOlNiXL41b1aI1ByS49bkIlg%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Faka.ms%2FJoinTeamsMeeting&data=04%7C01%7Cjennifer_brownScott%40fws.gov%7C5033b3b1ee1b460593f908d91236b35f%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637560848419710702%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=Bo1ManDyvpEV7rf602%2FSV3TE97SVjlj%2FDMzXKryrGEI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fteams.microsoft.com%2FmeetingOptions%2F%3ForganizerId%3D0219b1f5-59db-44da-88a4-cfa3d8336b8b%26tenantId%3Daea766d3-9849-46f5-abab-9ed726bb2ae9%26threadId%3D19_meeting_ZWNjZjdlYzMtNGVhNS00ZWVjLTk0ZTItZWE1ZDE4NDdkOTg4%40thread.v2%26messageId%3D0%26language%3Den-US&data=04%7C01%7Cjennifer_brownScott%40fws.gov%7C5033b3b1ee1b460593f908d91236b35f%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637560848419720661%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=P3FJnWXxhJHO55XDDJfTw9HjWShsNGqpWBq8Ru9BYi0%3D&reserved=0

