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Penn Cove Lost Use Claim 

This is a claim in accordance with 33 CFR part 136 for damages suffered by the citizens of 

Washington State as the result of lost access to the shellfish resources located in Penn Cove on 

Whidbey Island.  These loses occurred when public shellfish beaches were closed by the 

Washington State Department of Health until the shellfish could be verified as being safe for 

human consumption following contamination from an oil spill.  This oil spill resulted following a 

fire on, and eventual sinking of, the former fishing vessel F/V DEEP SEA in May of 2012.  The 

Washington Department of Health closed these public beaches for either 22 or 38 days 

(depending on location) to recreational shellfish harvesting which resulted in an estimated loss of 

1,996 shellfish harvest user days.  These lost shellfish harvest user days will cost an estimated 

$126,267 to compensate the shellfish harvesters in Washington State.  While it is likely that 

other natural resources were also damaged by this incident, no cost effective method of 

determining those damages has been identified, and therefore no cost assessment has been 

included for these resources. The data and method for determining the damage assessment for 

lost shellfish harvest user days is provided below. 

 

 

Claimant 

The Washington State Department of Fish and Wildlife is acting as the lead trustee in this case. 

Shellfish were the primary natural resource impacted by the 2012 F/V DEEP SEA oil spill in 

Penn Cove, Washington. Shellfish are a trust resource of the Washington Department of Fish and 

Wildlife (RCW 77.04.012 - Mandate of department and commission. “Wildlife, fish, and 

shellfish are the property of the state. The commission, director, and the department shall 

preserve, protect, perpetuate, and manage the wildlife and food fish, game fish, and shellfish in 

state waters and offshore waters.”).   

Referring to RCW 90.48.368(4) “When a resource damage assessment is required for an oil spill 

in the waters of the state, as defined in RCW 90.56.010, the state trustee agency responsible for 

the resource and habitat damaged shall conduct the damage assessment and pursue all 

appropriate remedies with the responsible party.” The Washington Department of Fish and 

Wildlife is the trustee agency that should represent the state of Washington for the 2012 F/V 

DEEP SEA oil spill. 

The trustee certifies the accuracy and integrity of this claim being submitted to the Fund and 

certifies that any actions taken or proposed, were or will be, conducted in accordance with the 

Act and consistent with all applicable laws and regulations. 

 

This assessment was conducted in accordance with applicable provisions of the natural resources 

damage assessment regulations promulgated under section 1006(e)(1) of the Act (33 U.S.C. 

2706(e)(1) and Washington Administrative Code 173.183 Oil Spill Natural Resource Damage 

Assessment. 

 



 

The claimant has not commenced an action in court to recover costs which are the subject of this 

claim. 

 

To the best the trustee’s knowledge and belief, no other trustee has the right to present a claim 

for the same natural resource damages (i.e. lost non-treaty recreational shellfish harvest 

opportunity) and that payment of any subpart of the claim presented would not constitute a 

double recovery of the same natural resource damages.  

 

 

 

Signing Officials:  

Kimberly Evart Bown, Date Elaine Zielinski Date  

 

 

 

 

              

Jeff Davis                                 Dated 

Assistant Director, Habitat Program 

Washington State Department of Fish and Wildlife 

600 Capitol Way N. 

Olympia WA 98501 

 

For technical questions regarding this claim Mr. Donald Noviello is the designated point of 

contact.  He can be reached by phone at (360) 902-8124 or by e-mail at 

Donald.Noviello@dfw.wa.gov. 

 

 

Responsible Party 

The Washington Department of Ecology and the United States Coast Guard investigated the spill 

and determined the responsible party to be the owner of the F/V DEEP SEA, Mr. Rory A. 

Westmoreland d.b.a. Northwest Steel & Recycling or Cuttin Steel & Recycling located at 23019 

192nd Ave. S.E. in Renton, WA 98058-04212 or 32288 US Highway 97, Oroville, WA 98844-

9782.   

 

A letter demanding payment for damages to natural resources in Penn Cove between May 13 and 

June 22, 2012 was sent to the responsible party, Mr. Rory A. Westmorland, by Washington State 

Assistant Attorney General, Martha Wehling via U.S. Mail and Certified Mail on July 11, 2016 

specifying a demand for payment of $126,267 no later than October 13, 2016 (Attachment 2).   

On October 21, 2016 Ms. Wehling issued a memorandum via E-mail to Mr. Donald Noviello 

(WDFW) documenting that the responsible party, Mr. Westmorland, had been contacted with the 

demand for damages and that he did not provide a written response to the demand nor remit 

payment by the October 13th, 2016 deadline pursuant to 33 U.S.C. § 2713(c) (Attachment 3).  

 

The responsible party has no known insurance that could cover the cost of natural resource 

damages. 



 

 

Lost Recreational Shellfish Harvest 

The spill caused oiling of recreational shellfish beaches around the perimeter of Penn Cove 

temporarily rendering the shellfish unfit for human consumption.  Specifically, the beaches of 

San de Fuca, West Penn Cove, and Long Point were each closed for 22 days due to potential oil 

contamination while Madrona beach was closed for 38 days. These four beaches would have 

been open for recreational shellfish harvest during this time if not for the oil spill.  Oil spill 

related closures are indicated in red in Table 1 below.   

 

 

 

 

The graphic below illustrates the location of the beaches noted above. 
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Table 1. Oil Spill Caused Penn Cove Beach Closure Dates in 2012
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Due to visible oil sheens in the area, the Washington State Department of Health - in 

coordination with the Island County Public Health Shellfish Program - closed all public beaches 

in Penn Cove to recreational and commercial shellfish harvest on May 15, 2012.  Note: Some of 

the beaches in this area (specifically Coupeville, Long Point West, East. San de Fuca and 

Monroe Landing) were already closed for shellfish harvesting due to pollution sources not 

related to the oil spill.  Since these four beaches would not have been open to recreational 

shellfish harvest during the time of the oil spill, they are not included as part of this claim.   

The remaining beaches in the area (San de Fuca, West Penn Cove and Long Point) were 

reopened on June 6th after shellfish on these beaches had been evaluated and determined to be 

safe for human consumption.  Madrona Beach remained closed until June 22, 2012.  Note: The 

southern part of West Penn Cove beach (south of Mueller Park) also remained closed until June 

22, 2012 but it is presumed that any shellfish harvesters, intending to harvest at this location, are 

likely to have simply moved to the open portion of the beach north of Mueller Park.  For 

purposes of calculating lost shellfish harvest use days, therefore, West Penn Cove was assumed 

to be open after June 5, 2012.   

The methods used to evaluate the reopening of beaches are described in the attached “After 

Action Report” from the Washington Department of Health (Attachment 4).  A map of the 

location of the posting of closure notices provided by the Island County Public Health Shellfish 

Program is also provided (Attachment 5).  

 

Estimation of lost use value 

The determination of the value associated with the lost use of recreational shellfish beaches is 

based on an estimation of lost use (user days) and on the value associated with that lost use. 

 

Estimating Lost User Days 

There is no direct data available that represents the number of shellfish harvesters that were not 

able to access the closed shellfish beaches during this incident.  Modeled harvester data for the 

beaches closed as a result of the spill is available, however, for each of the two years (2010 and 

2011) preceding the incident.  Given that there is no known reason to expect harvester use 

patterns to have changed prior to the incident, an average of the data from the preceding years 

was used to estimate the expected use of the individual beaches for 2012 during the closure 

period. 

 

 

 



 

Model discussion: 

Data on shellfish harvester use in terms of harvester days was obtained from the WDFW 

shellfish harvest management group (Attachment 6).  The estimate of harvester days per beach is 

calculated for individual public beaches in Puget Sound based on aerial counts made from a 

fixed-wing aircraft at the approximate time of local low tide.  These “head counts” at low tide are 

expanded using a model to account for “all-day effort” – the total number of harvesters using the 

beach during the course of the entire day.  Aerial surveys are performed on about 50 randomly-

selected days between March and September each year, on days with a “daylight clamming tide”.  

Daylight clamming tides are tides lower than 2.0 feet occurring during daylight hours.   

All shellfish harvesting effort data are divided into three strata, based on the tide height and the 

day of the week.  Tides -2.0 feet and lower are considered “extreme low (ELOW),” while “low 

tides (LOW)” are those between -0.1 and -1.9 feet.  “High tides (HIGH)” are those from 0.0 to 

1.9 feet.  The ELOW stratum (extreme low tides occurring on weekends or holidays) typically 

attract the most shellfish harvesters.  The LOW stratum (weekday extreme low tides and 

weekend low tides) draw fewer harvesters than ELOW tides.  The HIGH stratum (weekday low 

tides, weekend and weekday high tides) draws yet fewer harvesters.  PLUS tides, those greater 

than 2.0 feet draw the least potential shellfish harvesters.  PLUS tides are calculated at 16 percent 

of the observed daily average for all annual tidal days combined. 

 

The 2012 oil spill closure days were categorized into the four stratums previously defined 

(ELOW, LOW, HIGH and PLUS) based on the tidal elevation for those dates in 2012.  The 

number of days in each stratum was then multiplied by the average for that stratum derived from 

the harvest-day estimates for the same time period in the two prior years (2010 and 2011) (see 

Table 2).  

 

 

Value of a Lost Recreational User Day 

 

The monetary value of the lost user-days is based upon the December 2008 study titled 

“Economic Analysis of the Non-Treaty Commercial and Recreational Fisheries in Washington 

State – Final Report” (Attachment 7).  This study estimated the net economic value of a shellfish 

harvesting trip at $43 per day (2006 value).  The net economic value is the monetary value that 

anglers place on sport fishing over and above what they actually spend to participate in the 

fisheries.  This value from 2006 was adjusted to a 2012 inflation corrected value of $48.97 using 

the United States Department of Labor, Bureau of Labor Statistics, CPI Inflation Calculator 

(Attachment 8).   

The total monetary value of the loss was calculated by multiplying the total lost user-days by the 

adjusted net economic value as adjusted for inflation.   

 

Lost User Days * Net Economic Value of Trip * CPI Inflation Adjustment = Value of Lost Use 



 

 

Finally, this value was adjusted up by the WDFW standard indirect rate of 29.21 percent. The 

indirect rate covers costs from tasks not directly linked to work products, but necessary to 

perform the work. Some costs are in Business Services, like payroll, information technology and 

Human Resources support. Indirect also includes some overhead costs, such as lease costs for 

offices and computers.  Lastly, it includes administrative support within the resource program, 

including senior managers, budget, contracts and other administrative staff. 

 

 Proposal to Enhance Recreation Shellfish Harvest Opportunity in the Penn Cove Area 

 

The damage claim compensation would be used to fund the planting of additional shellfish seed 

(oysters) on the public access beaches in the Penn Cove area that were closed due to the oil spill.  

This work would be coordinated by the WDFW Fish Management Program, Marine Shellfish 

Division. The final number of shellfish seed bags that can be purchased for planting will depend 

on market prices at the time of purchase but it is anticipated that over 2000 bags can be obtained 

and distributed to three public shellfish beaches in the Penn Cove area. The initial proposal is for 

shellfish seed bags to be distributed at up to the following levels in the first year: 800 West Penn, 

600 Madrona, and 400 Long Point. The reminder of the funds will be spent on more bags for the 

second season. The actual amount of seed acquired and delivered could be adjusted to expend the 

full amount of funds available. The intent is to expend all funds in the first two seasons following 

receipt and in no case later than three years from receipt of the claim funds.  

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

WEST PENN COVE Estimated Effort (harvester-days)

YEAR ELOW HIGH LOW PLUS

2010&2011 Average 252.83 37.65 140.18 16.13

Total days in stratum (May 15-June 5) 2 12 5 3

Total Lost Harvester Use Days Value

Estimated effort lost in stratum 505.66 451.80 700.90 48.38 1,706.74 $83,579

MADRONA Estimated Effort (harvester-days)

YEAR ELOW HIGH LOW PLUS

2010&2011 Average 11.14 1.72 6.39 0.73

Total days in stratum (May 15-June 21) 2 21 10 5

Total Lost Harvester Use Days Value

Estimated effort lost in stratum 22.28 36.12 63.90 3.63 125.93 $6,167

SAN DE FUCA Estimated Effort (harvester-days)

YEAR ELOW HIGH LOW PLUS

2010&2011 Average 1.22 0.13 0.50 0.06

Total days in stratum (May 15-June 5) 2 12 5 3

Total Lost Harvester Use Days Value

Estimated effort lost in stratum 2.44 1.56 2.50 0.19 6.69 $328

LONG POINT Estimated Effort (harvester-days)

YEAR ELOW HIGH LOW PLUS

2010&2011 Average 19.93 3.02 15.13 1.48

Total days in stratum (May 15-June 5) 2 12 5 3

Total Lost Harvester Use Days Value

Estimated effort lost in stratum 39.86 36.24 75.65 4.44 156.19 $7,649

Total Lost Harvester Use Days Value

Total 1,996 $97,722

WDFW Indirect Cost $28,545

Grand Total $126,267

Table 2. Estimate of Lost Shellfish Recreation Harvester Use Days at Penn Cove Public Tidelands 

During Incident Related Closure Period



 

List of Attachments 

 

(1) Department of Ecology, Spills Program Investigation Summary Form DEE0512. 

(2) Attorney General Certified letter to the responsible Party, Mr. Rory Westmoreland, dated 

July 11, 2016. 

(3) Attorney General letter via email to Mr. Don Noviello Dated October 21, 2016. 

(4) Department of Health, Office of Shellfish and Water Protection After Action Report: F/V 

Deep Sea oil spill – Penn Cove Shellfish Growing Area Closure, June 2012. 

(5) Island County Public Health Shellfish Program, Oil Spill from the FV Deep Sea, Penn 

Cove, May 13, 2012 Recreational Shellfish Harvest Closure Sign Posting. 

(6) Excel Spreadsheet of Washington State Department of Fish and Wildlife shellfish harvest 

effort data. 

(7) Final Report, Economic Analysis of the Non-Treaty Commercial and Recreational 

Fisheries in Washington State, December 2008. 

(8) Screen Shot of Bureau of Labor Statistics, Inflation calculator 2008 to 2012 adjustment. 







































Bob Ferguson 

ATTORNEY GENERAL OF WASHINGTON 
Fish, Wildlife & Parks Division 

PO Box 40100 • Olympia, WA 98504-0100 • (360) 664-8520 

VIA EMAIL — Donald.NovielloAwdfw.wa.gov  

October 21, 2016 

Mr. Don Noviello 
Oil Spill Planning and Response Specialist 
Washington State Department of Fish and Wildlife 
Habitat Program — Oil Spill Team 
MIS 43143 
600 Capitol Way N 
Olympia, WA 98501 

RE: Demand for Payment to Rory Westmoreland for Deep Sea Oil Spill in Penn Cove 

Dear Mr. Noviello: 

On July 11, 2016, the Washington State Attorney General's Office sent a letter to Mr. Rory 
Westmoreland demanding payment on behalf of the Washington Department of Fish and 
Wildlife ()ATDFW) for the shellfish damages resulting from the Deep Sea oil spill in Penn Cove 
between May 13 and June 22, 2012. 

The demand was sent via U.S. mail and certified mail, and at Mr. Westmoreland's telephonic 
request, sent again on August 29, 2016. Mr. Westmoreland did not accept the certified mail. 
Mr. Westmoreland did not provide a written response to the demand, and he did not remit 
payment by the October 13, 2016, deadline pursuant to 33 U.S.C. § 2713(c). 

Sincerely, 

Martha F. We in 
Assistant Attorney General 
(360) 753-6287 

0 155 i~i1 



 
 

 

 

Office of Shellfish and Water Protection 

 

After Action Report: 

F/V Deep Sea oil spill – Penn Cove 

Shellfish Growing Area Closure  
 

 

June 2012 
 

 
 

 

For more information or 

Additional copies of this report contact: 

 

Division of Environmental Health 

Office of Shellfish and Water Protection 

P.O. Box 47824 

Olympia, WA  98504-7824 

 

(360) 236-3330 

FAX (360) 236-2257 
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 Introduction – Summary of F/V Deep Sea incident 

 

 

On Sunday, May 13, 2012, the F/V “Deep Sea” sank at its moorings at about 6 pm after a fire 

started aboard the vessel 19 hours earlier.  The cause of the blaze is unknown.  The  only 

commercial harvester, Penn Cove Shellfish, voluntarily ceased harvest of shellfish  Sunday 

morning as a precautionary measure before the vessel sank.  Penn Cove Shellfish’s wet stored 

product was moved from Penn Cove to other facilities in Quilcene on Sunday as well.  The 

vessel was boomed prior to the sinking.  An assessment of the scene that evening from one of the 

Ecology response personnel (Carl Anderson) showed limited contamination in the growing area: 

“I did a quick assessment around the boomed area and only noted minor sheen. There is some 

motor oil recovered within the boom and diesel sheen to the SE. I spoke we Ian with Penn Cove 

Mussels and we agreed that it looks pretty good so far. My assessment of the mussel floats 

showed little to no sheen.” 

 

The volume of diesel spilled from the boat grew through Monday, leaving a very thin coating of 

oil over the commercial operation, leading the Washington Department of Health to close the 

area on Tuesday. Recreational shellfish harvesting in Penn Cove was also temporarily closed.  

Hydrocarbon ID samples taken by Ecology on May 14 identified this sheen as #2 fuel oil (red 

diesel).  The leaks that caused this spill were plugged by May 16 and only minor leakage noted 

afterward.  Although initial reports from the owner of the vessel indicated only a small amount 

of diesel fuel (50-150 gallon on board), the latest estimate (6/8/12) is over 7200 gallons 

recovered.  NOAA and DOH jointly collected shellfish samples on Friday, May 18, two days 

after the oil sheen from a significant leak passed over the growing area.  All PAH values in 

mussels were below the NOAA Criteria for reopening areas closed from oil spills. 

 

The Deep Sea was refloated on Sunday, June 3 and removed from Penn Cove on Wednesday, 

June 6.   The northern portion of Penn Cove was opened to commercial and recreational harvest 

on June 5 based on joint NOAA/FDA sensory panel testing of mussels from Penn Cove collected 

on June 4.   Harvest from commercial mussel rafts was reopened on June 8 based on a second 

sensory panel testing mussels collected that day.  The remaining closed beach (Madrona Beach) 

in the growing area is scheduled to reopen on June 22. 

 

 Criteria for reopening areas closed from oil spills  
 

 

For reopening the growing areas, Washington State Department of Health followed general 

criteria from the NOAA document ‘Managing Seafood Safety after an Oil Spill’ This document 

has been used in oil spills in Oregon, Washington, and Alaska, and outlines the following 

reopening criteria: 
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 Abatement of the risk of oil further contaminating the growing area. 

 Lack of visible oil sheen on the water throughout the commercial growing areas. 

 Shellfish tissue samples must meet the risk-based criteria for all analytes of concern in 

the source oil relative to the potential health risk posed by certain cancer-causing 

polycyclic aromatic hydrocarbons (PAHs). 

 Tissue samples must pass an independent sensory testing conducted by a panel of experts 

from the NOAA Seafood Inspection Program. 

 

More specific guidance and protocols were developed jointly by NOAA and FDA following the 

Deepwater Horizon oil spill and are included in the Reference section.  For this response we had 

these slight deviations from NOAA guidance: 

 

Chemical testing was done before sensory panel testing.  Chemical testing is normally 

confirmatory only; the sensory panel is used as the main method to confirm shellfish safety as (1)  

taint is present at levels lower than would normally be considered a health concern, and (2) 

sensory panel work is cheaper with a quicker turnaround.    A quote from a private lab for similar 

chemical analysis was $202.40/sample with a 15 business day turnaround (a 5 business day 

turnaround would have added a 75% surcharge).   A set of 12 samples with an expedited 

turnaround for chemical analysis would have therefore cost at least $4250 and taken a week for 

results, compared to a sensory panel which would cost NOAA/FDA $2500 to administer with 

results within 24 hours. 

 

For this response we took advantage of concurrent NOAA sampling on a separate study that 

allowed for chemical testing at no cost to DOH with expedited (48 hour) turnaround.  Samples 

were collected shortly after the worst of the oil spill travelled over the mussel rafts, and provided 

valuable baseline data for sensory panel timing.   

 

Timing for sensory panel was shorter than originally recommended by NOAA.  DOH 

advocated for shorter depuration periods prior to convening a sensory panel than was originally 

recommended by NOAA for several reasons: 

 Contamination was mostly contained during the spill.  Booms were in place prior to any 

significant spillage, limiting contamination in the growing area. 

 NOAA guidance was developed in response to the Deepwater Horizon spill in the Gulf of 

Mexico.  Tidal flushing is greater in Puget Sound, and the majority of commercial 

shellstock in Penn Cove is grown on mussel rafts that are submerged and less exposed to 

an oil sheen. 

 The predominant shellfish species (mussels) generally depurates contaminants more 

quickly than other shellfish species. 

 The economic losses incurred by the commercial shellfish operation in Penn Cove 

relative to sensory panel costs advocated for more frequent testing to minimize closure 

time.  Also, a lack of data from Puget Sound encouraged more frequent testing to get a 

better sense of cleansing rates in this growing region. 

 

No follow-up sensory panel was scheduled for Madrona Beach after the second set of 

sensory analysis.  Based on depuration trends from results of consecutive sensory panels and the 

relative harvest from Madrona Beach (harvester days at this beach are estimated by WDFW to be 
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about 10% of West Penn Cove beach use) DOH decided to extend the closure of Madrona Beach 

to reopen on June 22 to avoid added agency costs for convening another sensory panel. 

 

 

 

 

 Shellfish Testing  
 

 

1. Chemical Testing 

NOAA and DOH jointly collected shellfish samples on Friday, May 18, two days after the oil 

sheen from a significant leak passed over the growing area.  Fortunately for DOH, NOAA had 

already scheduled testing for a different study on shellfish chemical uptake from oil spills, 

allowing additional sample collection and expedited analysis.  Six samples were taken at 

representative points at the mussel rafts (at the four corners and at the north and south end of the 

middle section) and at the two most popular public beaches, Madrona and West Penn Cove.  

Samples were then shipped with ice packs to Louisiana State University’s Response and 

Chemical Assessment Team (LSU-RCAT) for analysis.  Results were made available on 

Monday, May 21. 

 

DOH’s toxicologist conducted an evaluation of test results using NOAA Criteria for reopening 

areas closed from oil spills based on concentrations of chemical contaminants in seafood and a 

consumption rate of 30 g/day of seafood.  Maximum PAH values in mussels from Penn Cove 

were compared to NOAA Criteria. All values in mussels are below the NOAA Criteria for 

reopening areas closed from oil spills. 

 

Table 1. Polycyclic aromatic hydrocarbons (PAHs) in mussels from Penn Cove, 

Washington  

Chemical Maximum 

Permissible 

Level (MPL) 

(ppm) [1] 

Penn Cove 

Mussels  

Maximum  

(PCMM) (ppm) 

Carcinogenic 

Ratio 

(PCMM/MPL)  

 

Meet 

criteria 

(Pass/Fail) 

Naphthalene 90 0.539 NA Pass 

Fluorene 90 0.214 NA Pass 

Anthracene/phenanthrene 700 0.328 NA Pass 

Fluoranthene 0.8 0.000053U 0.00006625 Pass 

Pyrene 0.1 0.000159*U 0.00159 Pass 

Benz(a)anthracene 1 0.000092U 0.000092 Pass 

Chrysene 1 0.000092U 0.000092 Pass 

Benzo(a)pyrene 0.02 0.000067U 0.00335 Pass 

Sum of carcinogenic ratio <1 0.00519025 Pass 

NA – not applicable  

ppm – parts per million 
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U- data qualifier indicating non-detect at method detection level 

* - sum of method detection level at non-detect for Pyrene, C-1, and C-2 Pyrenes  

 

LSU-RCAT made similar conclusions: “There is no evidence of significant or high level diesel 

contamination in any of the tissue samples as would be expected from exposure during a spill … 

There were no detectable carcinogenic parent PAHs (i.e. benzo(a)pyrene) in these samples.” 

 

Based on these results, additional samples for chemical analysis are not deemed necessary unless 

a significant spill occurred during vessel removal.   

 
 

2. Sensory Panel testing 

For Sensory Panel sampling, DOH generally followed guidance in Chapter 2 (Collection and 

Preservation of Seafood Samples for Sensory Evaluation) of the NOAA Technical Memorandum 

‘Guidance on Sensory Testing and Monitoring of Seafood for Presence of Petroleum Taint 

Following an Oil Spill’.  DOH’s involvement with the sensory panel was to collect samples as 

described below and deliver them to NOAA’s Sand Point Laboratory for sensory panel 

evaluation for taint.  A schematic showing the general process is shown in Figure 1. 

 

Mussels were the primary species collected for evaluation as they are the most prevalent species 

in the growing area and the species observed to have the largest exposures to oil sheen.   
 

Shellfish Sample Handling 

 

DOH routinely follows specific recommendations regarding the collection, handling, 

documentation, and analysis of shellfish tissue samples in various guidance documents prepared 

for the U.S. Environmental Protection Agency, Region 10, and the Washington State Department 

of Ecology (http://www.ecy.wa.gov/programs/eap/qa/docs/GranteeQAPP/index.html).  These 

protocols were developed in an effort to standardize data gathering and hence increase the 

comparability of Puget Sound data.   NOAA guidance is consistent with these documents. 

 

Shellfish Sampling Design 

 

Samples were taken from representative locations in the growing area.  Sampling replicated 

locations sampled on May 18, but with additional samples from public beaches.   A total of 12 

samples were taken: six from the mussel rafts (rafts A-1, A-7, C-1, C-8, F-4 and F-8), two 

samples each at the two most popular public beaches (Madrona Beach and West Penn Cove) and 

one sample at each of the other public beaches (San de Fuca and East San de Fuca).  Sample 

locations are shown in Figure 2. 

 

http://www.ecy.wa.gov/programs/eap/qa/docs/GranteeQAPP/index.html
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Mussels were collected as follows: 

 Groups of mussels were pulled off substrate 

 Dead mussels or mussels with broken/empty shells were discarded 

 Barnacles/beards/algae were manually removed where practical 

 +/- 40 mussels were collected per sample (half for sensory panel, half for storage if 

needed later) 

 Mussels were put into individually labeled mesh bags and rinsed in marine water before 

placing in a lined cooler with ice packs 

 GPS coordinates were taken at each sample location 
 

Once sampling was completed, coolers were brought back to Penn Cove Shellfish’s warehouse.  

Each sample bag was emptied on a stainless counter and separated into two subsets and each 

subset was placed in separate bags.  Half of the subsets were repackaged in two lined Penn Cove 

Shellfish 10# boxes with ice packs (6 samples from rafts in one box, 6 samples from recreational 

beaches in another).  Duplicate samples were placed back in the coolers for transport to 

Tumwater for storage (frozen at -20⁰C) for later analysis if needed.  Boxed samples were 

delivered to the NOAA Sand Point laboratory.  Chain of custody forms were filled out prior to 

transferring samples to NOAA staff.   
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Figure 2.  Sample locations (yellow diamonds), F/V Deep Sea sinking location noted by red 

flag.   

 

At the time of the sampling for the sensory analyses on the morning of June 4, the Deep Sea had 

been refloated but was still present in Penn Cove.  Booms were in place, but traces of oil sheen 

had been observed escaping the primary boom area and drifting near the east portion of the 

mussel rafts.  Sampling scheduled for the morning of June 4 was delayed from 8 a.m. until 10 

a.m. due to time needed to verify adequacy of decontamination and towing procedures with 

Unified Command.  Samples arrived at NOAA too late to conduct a sensory panel that afternoon, 

so samples were stored and analyzed the following morning.  Slight contamination was detected 

from two samples from the mussel rafts (A-1 and F-8) and higher contamination was detected at 

the two Madrona Beach sample locations.  No contamination was detected from the samples 
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from the northern portion of Penn Cove, so it was opened to commercial and recreational harvest 

on June 5. 

 

A second sensory panel was scheduled for Friday, June 8.  Northern beach sampling was omitted 

in this round. Duplicate samples were not collected, and the mesh bags were placed directly into 

coolers for transport to the NOAA Sand Point lab rather than 10# product boxes used earlier 

(although separate plastic liners were used for raft and beach samples).  Raft samples passed on 

this round so the commercial rafts were opened on June 8, but slight contamination was still 

detected in the Madrona Beach samples.  Based on the trend of consecutive tests, it was decided 

to allow two weeks of depuration to avoid scheduling another sensory panel and to reopen 

Madrona Beach on June 22.  

 

 

 After Action Activities  
 

 DOH continues to participate with the state Natural Resource Damage Assessment 

(RDA) committee to quantify environmental damages and restoring public resources to 

pre-spill levels.   

 

 Guidance documents collected and contact lists developed during this response will be 

incorporated into desk reference manuals for future use. 

 

 

 Lessons Learned/Recommendations 
 

 

This is the first oil spill in Washington State significantly impacting shellfish growing areas since 

the Dalco oil spill in October 2004 and the Foss Maritime spill at Point Wells in December 2003.    

More detailed guidance and protocols developed jointly by NOAA and FDA in response to oil 

spills have been developed since that time in response to the Deepwater Horizon oil spill in the 

Gulf of Mexico.  The initial stages of response included making initial contacts with NOAA, 

FDA, and SSCA personnel and reviewing several guidance documents and case studies.  The 

case study for the effects of Cosco Busan spill in San Francisco Bay in 2008 to oyster beds in 

Drakes Estero was most helpful for this response. 

 

Tracking down avenues for reimbursement for expenses related to the spill also took some time 

during the initial stages of response.  We learned that reimbursements would come from the Oil 

Spill Liability Trust Fund, through the Washington Department of Ecology, and that we needed 

to assign a project code and track staff time, and all external/internal expenses related to the spill.  

Avenues of reimbursement also had to be clarified with NOAA for their time related to chemical 

and sensory panel testing.   
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In addition to NOAA/FDA guidance, for future response DOH personnel should also review 

Ecology’s Spill Response Program (http://www.ecy.wa.gov/programs/spills/spills.html) webpage 

to gain familiarity with the state spill response framework.  Establishing regular contact with 

response personnel, local health, NOAA, and FDA and involvement with Unified Command 

teleconferences helped coordinate response and testing.  Coordination between agencies during a 

large and high profile event and fielding numerous media requests were difficult with available 

staffing; involving staff from other Environmental Health programs to assist in response should 

be considered if large events happen in the future.  Events were very fluid on the ground, with 

many unanticipated delays and logistical complications, so flexibility and contingency planning 

are also important.  

 

Only three trained sensory panel members were available locally (two from NOAA, one from 

FDA).  If additional members were needed, additional costs and logistical considerations would 

be in play to fly them in for sensory panels.  Internal NOAA protocol requires that preliminary 

sensory panel results also need to be vetted by a program manager in Washington DC prior to 

communication to our office, so timely response needs to be coordinated when the panels are 

scheduled.  DOH and NOAA are tentatively scheduled to debrief this response to improve 

procedures for future events. 

 

 

 

 

http://www.ecy.wa.gov/programs/spills/spills.html
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West Penn Cove (240150) 

ESTIMATED

DATE STRATUM HARVESTERS

3/27/2012 HIGH 24.99

4/6/2012 HIGH 26.43

4/7/2012 LOW 349.41

4/8/2012 ELOW 210.87

4/9/2012 LOW 178.24

4/12/2012 HIGH 37.14

4/23/2012 HIGH 89.81

4/25/2012 HIGH 32.20

4/26/2012 HIGH 40.68

4/27/2012 HIGH 9.12

5/4/2012 HIGH 44.98

5/5/2012 ELOW 580.61

5/6/2012 ELOW 347.52

5/7/2012 LOW 369.36

5/11/2012 HIGH 59.41

5/19/2012 LOW 0.00

5/20/2012 LOW 0.00

5/23/2012 HIGH 0.00

5/24/2012 HIGH 0.00

5/25/2012 HIGH 9.28

5/26/2012 LOW 9.20

6/2/2012 ELOW 6.49

6/3/2012 ELOW 0.00

6/9/2012 LOW 105.73

6/16/2012 LOW 27.85

6/20/2012 HIGH 94.07

6/22/2012 HIGH 43.69

6/25/2012 HIGH 0.00

7/1/2012 ELOW 138.41

7/2/2012 LOW 111.41

7/3/2012 LOW 176.06

7/5/2012 LOW 262.17

7/7/2012 LOW 253.38

7/17/2012 HIGH 74.97

7/19/2012 HIGH 126.56

7/20/2012 HIGH 43.38

7/21/2012 LOW 139.80

7/22/2012 LOW 70.48

7/31/2012 LOW 143.39

8/1/2012 LOW 197.10

8/14/2012 HIGH 50.00

8/15/2012 HIGH 30.58

8/16/2012 HIGH 68.68

8/17/2012 HIGH 34.11



8/19/2012 HIGH 36.15

8/29/2012 HIGH 48.93

8/30/2012 HIGH 27.60

9/13/2012 HIGH 9.72

9/14/2012 HIGH 23.42

9/15/2012 HIGH 154.07

3/20/2011 HIGH 88.20

3/22/2011 HIGH 67.41

3/23/2011 HIGH 145.37

3/24/2011 HIGH 139.63

4/7/2011 HIGH 50.81

4/8/2011 HIGH 59.81

4/9/2011 LOW 95.85

4/12/2011 HIGH 9.20

4/17/2011 LOW 64.47

4/18/2011 LOW 110.41

4/29/2011 HIGH 0.00

5/3/2011 HIGH 69.32

5/7/2011 LOW 185.68

5/8/2011 LOW 83.96

5/9/2011 HIGH 0.00

5/10/2011 HIGH 25.79

5/16/2011 LOW 65.53

5/19/2011 LOW 159.53

5/23/2011 HIGH 31.37

6/1/2011 HIGH 18.74

6/3/2011 LOW 135.84

6/4/2011 ELOW 344.19

6/5/2011 ELOW 181.37

6/7/2011 HIGH 19.99

6/12/2011 LOW 89.12

6/15/2011 LOW 194.98

6/16/2011 LOW 302.46

6/20/2011 HIGH 9.04

6/28/2011 HIGH 9.37

6/30/2011 LOW 103.06

7/1/2011 LOW 180.80

7/2/2011 ELOW 399.99

7/3/2011 ELOW 264.75

7/6/2011 HIGH 40.22

7/18/2011 HIGH 0.00

7/19/2011 HIGH 22.80

7/30/2011 ELOW 163.50

7/31/2011 ELOW 148.94

8/1/2011 HIGH 96.61

8/3/2011 HIGH 72.32

8/13/2011 LOW 220.83



8/30/2011 HIGH 0.00

8/31/2011 HIGH 51.62

9/9/2011 HIGH 0.00

9/10/2011 HIGH 43.33

3/4/2010 HIGH 4.20

3/6/2010 HIGH 37.47

3/17/2010 HIGH 0.00

3/19/2010 HIGH 0.00

3/20/2010 LOW 130.00

4/13/2010 HIGH 0.00

4/14/2010 HIGH 15.88

4/17/2010 LOW 194.38

4/18/2010 LOW 237.66

4/19/2010 HIGH 46.01

4/21/2010 HIGH 14.44

5/2/2010 LOW 103.24

5/11/2010 HIGH 0.00

5/12/2010 HIGH 39.32

5/14/2010 LOW 162.72

5/15/2010 ELOW 433.82

5/16/2010 ELOW 221.92

5/17/2010 LOW 77.52

5/24/2010 HIGH 0.00

5/30/2010 ELOW 239.56

6/12/2010 ELOW 582.95

6/13/2010 ELOW 376.09

6/14/2010 LOW 131.12

6/17/2010 HIGH 27.60

6/18/2010 HIGH 40.68

6/24/2010 LOW 92.51

6/26/2010 ELOW 214.11

6/27/2010 ELOW 127.07

6/30/2010 HIGH 51.06

7/1/2010 HIGH 24.30

7/9/2010 LOW 71.08

7/10/2010 ELOW 74.50

7/13/2010 LOW 91.66

7/14/2010 LOW 139.60

7/26/2010 HIGH 0.00

7/27/2010 HIGH 20.75

8/9/2010 LOW 157.17

8/11/2010 HIGH 124.94

8/12/2010 HIGH 42.98

8/13/2010 HIGH 14.31

8/21/2010 LOW 53.01

8/23/2010 HIGH 0.00

9/9/2010 HIGH 9.04



Madrona (240140) 

ESTIMATED

DATE STRATUM HARVESTERS

3/27/2012 HIGH 0.00

4/6/2012 HIGH 0.00

4/7/2012 LOW 0.00

4/8/2012 ELOW 25.65

4/9/2012 LOW 4.86

4/12/2012 HIGH 0.00

4/23/2012 HIGH 0.00

4/25/2012 HIGH 0.00

4/26/2012 HIGH 0.00

4/27/2012 HIGH 0.00

5/4/2012 HIGH 0.00

5/5/2012 ELOW 0.00

5/6/2012 ELOW 48.95

5/7/2012 LOW 0.00

5/11/2012 HIGH 0.00

5/19/2012 LOW 0.00

5/20/2012 LOW 0.00

5/23/2012 HIGH 0.00

5/24/2012 HIGH 0.00

5/25/2012 HIGH 0.00

5/26/2012 LOW 0.00

6/2/2012 ELOW 0.00

6/3/2012 ELOW 0.00

6/9/2012 LOW 0.00

6/16/2012 LOW 0.00

6/20/2012 HIGH 0.00

6/22/2012 HIGH 0.00

6/25/2012 HIGH 0.00

7/1/2012 ELOW 6.29

7/2/2012 LOW 13.80

7/3/2012 LOW 0.00

7/5/2012 LOW 12.79

7/7/2012 LOW 0.00

7/17/2012 HIGH 0.00

7/19/2012 HIGH 0.00

7/21/2012 LOW 0.00

7/22/2012 LOW 0.00

7/31/2012 LOW 0.00

8/1/2012 LOW 0.00

8/14/2012 HIGH 0.00

8/15/2012 HIGH 0.00

8/16/2012 HIGH 0.00

8/17/2012 HIGH 0.00

8/29/2012 HIGH 0.00



8/30/2012 HIGH 0.00

9/13/2012 HIGH 0.00

9/14/2012 HIGH 0.00

9/15/2012 HIGH 0.00

3/20/2011 HIGH 0.00

3/22/2011 HIGH 38.16

3/23/2011 HIGH 8.74

3/24/2011 HIGH 17.47

4/7/2011 HIGH 0.00

4/8/2011 HIGH 0.00

4/9/2011 LOW 0.00

4/12/2011 HIGH 0.00

4/17/2011 LOW 0.00

4/18/2011 LOW 0.00

4/29/2011 HIGH 0.00

5/3/2011 HIGH 0.00

5/7/2011 LOW 54.24

5/8/2011 LOW 49.63

5/9/2011 HIGH 4.64

5/10/2011 HIGH 0.00

5/16/2011 LOW 0.00

5/19/2011 LOW 4.17

5/23/2011 HIGH 0.00

6/1/2011 HIGH 4.64

6/3/2011 LOW 37.82

6/4/2011 ELOW 22.17

6/5/2011 ELOW 33.75

6/7/2011 HIGH 0.00

6/12/2011 LOW 0.00

6/15/2011 LOW 4.30

6/16/2011 LOW 0.00

6/20/2011 HIGH 0.00

6/28/2011 HIGH 0.00

6/30/2011 LOW 26.43

7/1/2011 LOW 0.00

7/2/2011 ELOW 9.56

7/3/2011 ELOW 0.00

7/6/2011 HIGH 0.00

7/18/2011 HIGH 0.00

7/19/2011 HIGH 0.00

7/30/2011 ELOW 0.00

7/31/2011 ELOW 12.41

8/1/2011 HIGH 0.00

8/3/2011 HIGH 0.00

8/13/2011 LOW 0.00

8/30/2011 HIGH 0.00

8/31/2011 HIGH 0.00



9/9/2011 HIGH 0.00

9/10/2011 HIGH 0.00

3/4/2010 HIGH 0.00

3/6/2010 HIGH 0.00

3/17/2010 HIGH 0.00

3/19/2010 HIGH 0.00

3/20/2010 LOW 0.00

4/13/2010 HIGH 0.00

4/14/2010 HIGH 0.00

4/17/2010 LOW 9.81

4/18/2010 LOW 19.62

4/19/2010 HIGH 0.00

4/21/2010 HIGH 0.00

5/2/2010 LOW 23.68

5/11/2010 HIGH 0.00

5/12/2010 HIGH 0.00

5/14/2010 LOW 0.00

5/15/2010 ELOW 0.00

5/16/2010 ELOW 23.07

5/17/2010 LOW 13.68

5/24/2010 HIGH 0.00

6/12/2010 ELOW 0.00

6/13/2010 ELOW 19.78

6/14/2010 LOW 0.00

6/17/2010 HIGH 0.00

6/18/2010 HIGH 0.00

6/24/2010 LOW 0.00

6/26/2010 ELOW 0.00

6/27/2010 ELOW 9.98

6/30/2010 HIGH 0.00

7/1/2010 HIGH 0.00

7/9/2010 LOW 0.00

7/10/2010 ELOW 0.00

7/13/2010 LOW 0.00

7/14/2010 LOW 0.00

7/26/2010 HIGH 0.00

7/27/2010 HIGH 0.00

8/9/2010 LOW 0.00

8/11/2010 HIGH 43.33

8/12/2010 HIGH 8.53

8/13/2010 HIGH 0.00

8/21/2010 LOW 0.00

8/23/2010 HIGH 0.00

9/9/2010 HIGH 0.00



San de Fuca (240120) 

ESTIMATED

DATE STRATUM HARVESTERS

3/27/2012 HIGH 0.00

4/6/2012 HIGH 0.00

4/7/2012 LOW 0.00

4/8/2012 ELOW 0.00

4/9/2012 LOW 0.00

4/12/2012 HIGH 0.00

4/23/2012 HIGH 0.00

4/25/2012 HIGH 0.00

4/26/2012 HIGH 0.00

4/27/2012 HIGH 0.00

5/4/2012 HIGH 0.00

5/5/2012 ELOW 0.00

5/6/2012 ELOW 0.00

5/7/2012 LOW 4.60

5/11/2012 HIGH 0.00

5/19/2012 LOW 0.00

5/20/2012 LOW 0.00

5/23/2012 HIGH 0.00

5/24/2012 HIGH 0.00

5/25/2012 HIGH 0.00

5/26/2012 LOW 0.00

6/2/2012 ELOW 0.00

6/3/2012 ELOW 0.00

6/9/2012 LOW 0.00

6/16/2012 LOW 0.00

6/20/2012 HIGH 0.00

6/22/2012 HIGH 0.00

6/25/2012 HIGH 0.00

7/1/2012 ELOW 0.00

7/2/2012 LOW 0.00

7/3/2012 LOW 0.00

7/5/2012 LOW 0.00

7/7/2012 LOW 0.00

7/17/2012 HIGH 0.00

7/19/2012 HIGH 0.00

7/21/2012 LOW 0.00

7/22/2012 LOW 0.00

7/31/2012 LOW 0.00

8/1/2012 LOW 0.00

8/14/2012 HIGH 0.00

8/15/2012 HIGH 0.00

8/16/2012 HIGH 0.00

8/17/2012 HIGH 0.00

8/29/2012 HIGH 0.00



8/30/2012 HIGH 0.00

9/13/2012 HIGH 0.00

9/14/2012 HIGH 0.00

9/15/2012 HIGH 0.00

3/20/2011 HIGH 0.00

3/22/2011 HIGH 0.00

3/23/2011 HIGH 0.00

3/24/2011 HIGH 0.00

4/7/2011 HIGH 0.00

4/8/2011 HIGH 0.00

4/9/2011 LOW 0.00

4/12/2011 HIGH 0.00

4/17/2011 LOW 0.00

4/18/2011 LOW 0.00

4/29/2011 HIGH 0.00

5/3/2011 HIGH 0.00

5/7/2011 LOW 0.00

5/8/2011 LOW 0.00

5/9/2011 HIGH 0.00

5/10/2011 HIGH 0.00

5/16/2011 LOW 0.00

5/19/2011 LOW 0.00

5/23/2011 HIGH 0.00

6/1/2011 HIGH 9.45

6/3/2011 LOW 0.00

6/4/2011 ELOW 0.00

6/5/2011 ELOW 0.00

6/7/2011 HIGH 0.00

6/12/2011 LOW 0.00

6/15/2011 LOW 0.00

6/16/2011 LOW 0.00

6/20/2011 HIGH 0.00

6/28/2011 HIGH 0.00

6/30/2011 LOW 0.00

7/1/2011 LOW 0.00

7/2/2011 ELOW 9.79

7/3/2011 ELOW 0.00

7/6/2011 HIGH 0.00

7/18/2011 HIGH 0.00

7/19/2011 HIGH 0.00

7/30/2011 ELOW 0.00

7/31/2011 ELOW 0.00

8/1/2011 HIGH 0.00

8/3/2011 HIGH 0.00

8/13/2011 LOW 4.64

8/30/2011 HIGH 0.00

8/31/2011 HIGH 0.00



9/9/2011 HIGH 0.00

9/10/2011 HIGH 0.00

3/4/2010 HIGH 0.00

3/6/2010 HIGH 0.00

3/17/2010 HIGH 0.00

3/19/2010 HIGH 0.00

3/20/2010 LOW 0.00

4/13/2010 HIGH 0.00

4/14/2010 HIGH 0.00

4/17/2010 LOW 0.00

4/18/2010 LOW 0.00

4/19/2010 HIGH 0.00

4/21/2010 HIGH 0.00

5/2/2010 LOW 0.00

5/11/2010 HIGH 0.00

5/12/2010 HIGH 0.00

5/14/2010 LOW 4.56

5/15/2010 ELOW 0.00

5/16/2010 ELOW 0.00

5/17/2010 LOW 0.00

5/24/2010 HIGH 0.00

6/12/2010 ELOW 0.00

6/13/2010 ELOW 13.44

6/14/2010 LOW 7.71

6/17/2010 HIGH 0.00

6/18/2010 HIGH 0.00

6/24/2010 LOW 0.00

6/26/2010 ELOW 0.00

6/27/2010 ELOW 0.00

6/30/2010 HIGH 0.00

7/1/2010 HIGH 0.00

7/9/2010 LOW 0.00

7/10/2010 ELOW 0.00

7/13/2010 LOW 0.00

7/14/2010 LOW 0.00

7/26/2010 HIGH 0.00

7/27/2010 HIGH 0.00

8/9/2010 LOW 0.00

8/11/2010 HIGH 0.00

8/12/2010 HIGH 0.00

8/13/2010 HIGH 0.00

8/21/2010 LOW 0.00

8/23/2010 HIGH 0.00

9/9/2010 HIGH 0.00



Long Point (240160) 

ESTIMATED

DATE STRATUM HARVESTERS

3/27/2012 HIGH 0.00

4/6/2012 HIGH 0.00

4/7/2012 LOW 19.73

4/8/2012 ELOW 9.50

4/9/2012 LOW 19.44

4/12/2012 HIGH 0.00

4/23/2012 HIGH 0.00

4/25/2012 HIGH 0.00

4/26/2012 HIGH 0.00

4/27/2012 HIGH 0.00

5/4/2012 HIGH 0.00

5/5/2012 ELOW 32.07

5/6/2012 ELOW 36.45

5/7/2012 LOW 17.92

5/11/2012 HIGH 9.72

5/19/2012 LOW 0.00

5/20/2012 LOW 0.00

5/23/2012 HIGH 0.00

5/24/2012 HIGH 0.00

5/25/2012 HIGH 4.60

5/26/2012 LOW 0.00

6/2/2012 ELOW 0.00

6/3/2012 ELOW 0.00

6/9/2012 LOW 0.00

6/16/2012 LOW 0.00

6/20/2012 HIGH 34.34

6/22/2012 HIGH 0.00

6/25/2012 HIGH 0.00

7/1/2012 ELOW 18.62

7/2/2012 LOW 54.24

7/3/2012 LOW 47.14

7/5/2012 LOW 33.59

7/7/2012 LOW 0.00

7/17/2012 HIGH 0.00

7/19/2012 HIGH 0.00

7/21/2012 LOW 0.00

7/22/2012 LOW 17.33

7/31/2012 LOW 13.22

8/1/2012 LOW 20.11

8/14/2012 HIGH 0.00

8/15/2012 HIGH 4.30

8/16/2012 HIGH 0.00

8/17/2012 HIGH 0.00

8/29/2012 HIGH 3.97



8/30/2012 HIGH 17.92

9/13/2012 HIGH 0.00

9/14/2012 HIGH 0.00

9/15/2012 HIGH 9.45

3/20/2011 HIGH 9.12

3/22/2011 HIGH 0.00

3/23/2011 HIGH 8.67

3/24/2011 HIGH 9.45

4/7/2011 HIGH 0.00

4/8/2011 HIGH 9.20

4/9/2011 LOW 0.00

4/12/2011 HIGH 0.00

4/17/2011 LOW 0.00

4/18/2011 LOW 8.96

4/29/2011 HIGH 0.00

5/3/2011 HIGH 0.00

5/7/2011 LOW 8.89

5/8/2011 LOW 0.00

5/9/2011 HIGH 0.00

5/10/2011 HIGH 0.00

5/16/2011 LOW 8.60

5/19/2011 LOW 86.86

5/23/2011 HIGH 0.00

6/1/2011 HIGH 0.00

6/3/2011 LOW 27.36

6/4/2011 ELOW 31.46

6/5/2011 ELOW 0.00

6/7/2011 HIGH 0.00

6/12/2011 LOW 19.44

6/15/2011 LOW 25.58

6/16/2011 LOW 18.90

6/20/2011 HIGH 0.00

6/28/2011 HIGH 4.60

6/30/2011 LOW 8.67

7/1/2011 LOW 26.89

7/2/2011 ELOW 12.58

7/3/2011 ELOW 50.86

7/6/2011 HIGH 0.00

7/18/2011 HIGH 0.00

7/19/2011 HIGH 0.00

7/30/2011 ELOW 63.54

7/31/2011 ELOW 0.00

8/1/2011 HIGH 4.52

8/3/2011 HIGH 0.00

8/13/2011 LOW 0.00

8/30/2011 HIGH 0.00

8/31/2011 HIGH 15.60



9/9/2011 HIGH 8.81

9/10/2011 HIGH 0.00

3/4/2010 HIGH 12.23

3/6/2010 HIGH 4.60

3/17/2010 HIGH 0.00

3/19/2010 HIGH 8.40

3/20/2010 LOW 0.00

4/13/2010 HIGH 0.00

4/14/2010 HIGH 0.00

4/17/2010 LOW 9.72

4/18/2010 LOW 24.30

4/19/2010 HIGH 18.08

4/21/2010 HIGH 0.00

5/2/2010 LOW 0.00

5/11/2010 HIGH 0.00

5/12/2010 HIGH 0.00

5/14/2010 LOW 8.89

5/15/2010 ELOW 6.29

5/16/2010 ELOW 0.00

5/17/2010 LOW 17.92

5/24/2010 HIGH 0.00

6/12/2010 ELOW 22.83

6/13/2010 ELOW 39.14

6/14/2010 LOW 30.54

6/17/2010 HIGH 0.00

6/18/2010 HIGH 0.00

6/24/2010 LOW 17.33

6/26/2010 ELOW 45.16

6/27/2010 ELOW 3.31

6/30/2010 HIGH 22.60

7/1/2010 HIGH 0.00

7/9/2010 LOW 0.00

7/10/2010 ELOW 6.81

7/13/2010 LOW 34.98

7/14/2010 LOW 7.71

7/26/2010 HIGH 0.00

7/27/2010 HIGH 0.00

8/9/2010 LOW 16.31

8/11/2010 HIGH 0.00

8/12/2010 HIGH 0.00

8/13/2010 HIGH 0.00

8/21/2010 LOW 0.00

8/23/2010 HIGH 0.00

9/9/2010 HIGH 0.00



East San de Fuca (240180) 

ESTIMATED

DATE STRATUM HARVESTERS

3/27/2012 HIGH 0.00

4/6/2012 HIGH 0.00

4/7/2012 LOW 0.00

4/8/2012 ELOW 0.00

4/9/2012 LOW 5.00

4/12/2012 HIGH 0.00

4/23/2012 HIGH 0.00

4/25/2012 HIGH 0.00

4/26/2012 HIGH 0.00

4/27/2012 HIGH 0.00

5/4/2012 HIGH 0.00

5/5/2012 ELOW 0.00

5/6/2012 ELOW 0.00

5/7/2012 LOW 0.00

5/11/2012 HIGH 0.00

5/19/2012 LOW 0.00

5/20/2012 LOW 0.00

5/23/2012 HIGH 0.00

5/24/2012 HIGH 0.00

5/25/2012 HIGH 0.00

5/26/2012 LOW 0.00

6/2/2012 ELOW 0.00

6/3/2012 ELOW 0.00

6/9/2012 LOW 0.00

6/16/2012 LOW 0.00

6/20/2012 HIGH 10.09

6/22/2012 HIGH 0.00

6/25/2012 HIGH 0.00

7/1/2012 ELOW 0.00

7/2/2012 LOW 13.93

7/3/2012 LOW 0.00

7/5/2012 LOW 0.00

7/7/2012 LOW 0.00

7/17/2012 HIGH 0.00

7/19/2012 HIGH 0.00

7/21/2012 LOW 0.00

7/22/2012 LOW 0.00

7/31/2012 LOW 0.00

8/1/2012 LOW 4.17

8/14/2012 HIGH 0.00

8/15/2012 HIGH 0.00

8/16/2012 HIGH 0.00

8/17/2012 HIGH 0.00

8/29/2012 HIGH 0.00



8/30/2012 HIGH 0.00

9/13/2012 HIGH 0.00

9/14/2012 HIGH 0.00

9/15/2012 HIGH 0.00

3/20/2011 HIGH 0.00

3/22/2011 HIGH 0.00

3/23/2011 HIGH 4.44

3/24/2011 HIGH 0.00

4/7/2011 HIGH 0.00

4/8/2011 HIGH 0.00

4/9/2011 LOW 0.00

4/12/2011 HIGH 0.00

4/17/2011 LOW 0.00

4/18/2011 LOW 0.00

4/29/2011 HIGH 0.00

5/3/2011 HIGH 0.00

5/7/2011 LOW 0.00

5/8/2011 LOW 0.00

5/9/2011 HIGH 0.00

5/10/2011 HIGH 0.00

5/16/2011 LOW 0.00

5/19/2011 LOW 0.00

5/23/2011 HIGH 0.00

6/1/2011 HIGH 0.00

6/3/2011 LOW 0.00

6/4/2011 ELOW 0.00

6/5/2011 ELOW 0.00

6/7/2011 HIGH 0.00

6/12/2011 LOW 19.99

6/15/2011 LOW 4.41

6/16/2011 LOW 3.90

6/20/2011 HIGH 0.00

6/28/2011 HIGH 0.00

6/30/2011 LOW 0.00

7/1/2011 LOW 0.00

7/2/2011 ELOW 0.00

7/3/2011 ELOW 0.00

7/6/2011 HIGH 0.00

7/18/2011 HIGH 0.00

7/19/2011 HIGH 0.00

7/30/2011 ELOW 0.00

7/31/2011 ELOW 6.33

8/1/2011 HIGH 0.00

8/3/2011 HIGH 0.00

8/13/2011 LOW 0.00

8/30/2011 HIGH 0.00

8/31/2011 HIGH 0.00



9/9/2011 HIGH 0.00

9/10/2011 HIGH 0.00

3/4/2010 HIGH 0.00

3/6/2010 HIGH 0.00

3/17/2010 HIGH 0.00

3/19/2010 HIGH 0.00

3/20/2010 LOW 0.00

4/13/2010 HIGH 4.73

4/14/2010 HIGH 0.00

4/17/2010 LOW 10.00

4/18/2010 LOW 14.99

4/19/2010 HIGH 0.00

4/21/2010 HIGH 0.00

5/2/2010 LOW 0.00

5/11/2010 HIGH 0.00

5/12/2010 HIGH 0.00

5/14/2010 LOW 0.00

5/15/2010 ELOW 0.00

5/16/2010 ELOW 6.66

5/17/2010 LOW 0.00

5/24/2010 HIGH 0.00

6/12/2010 ELOW 0.00

6/13/2010 ELOW 0.00

6/14/2010 LOW 3.90

6/17/2010 HIGH 0.00

6/18/2010 HIGH 0.00

6/24/2010 LOW 0.00

6/26/2010 ELOW 0.00

6/27/2010 ELOW 0.00

6/30/2010 HIGH 0.00

7/1/2010 HIGH 0.00

7/9/2010 LOW 0.00

7/10/2010 ELOW 0.00

7/13/2010 LOW 15.57

7/14/2010 LOW 0.00

7/26/2010 HIGH 0.00

7/27/2010 HIGH 0.00

8/9/2010 LOW 0.00

8/11/2010 HIGH 0.00

8/12/2010 HIGH 0.00

8/13/2010 HIGH 0.00

8/21/2010 LOW 0.00

8/23/2010 HIGH 0.00

9/9/2010 HIGH 0.00
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