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MEMORANDUM FOR: 

PROM: 

SUBJECT: Transfer of Funds 

The Principal Investigator (PI) of the Alaska Predator Ecosystem 
Experiment (APEX) project 97163H, Proximate Composition Analysis, 
·has withdrawn from the project. The. APEX project leader, Dr. 
David Duffy, .has identified a shortfall of APEX fundS to support 
the Pigeon Guillemot·colony work, especially in-Kachemak Bay. we 
request that the Trustee Council transfer the 97163H funds 
($29.3K) for use in support of the Pigeon Guillemot.work in 
project 97163M. · · 

Early in.FY97 severiil APEX'Pis eXpressed concerns of significant 
shortfalls in field personnel necessary ·to.collect Pigeon 
Guillemot feeding, growth, productivity, and energetics data. 
These shortfalls were due to loss of matching funds and need to 
collect additional data to support the APEX en~rgetics .work. To 
help remedy this problem some. APEX projects will shift personnel 
to this area of high priority. The Nearshore.Vertebrate Predator 
(NVP) project provided two personnel to support the collection of 
Pigeon Guillemot data needed fdr that project, .and the Department 
of Interior projects will utilize volunteers where appropriate. 
Even with these changes, the APEX project has a shortfall in its· 
Pigeon Guillemot component. The \lse of the S29.3K will go .a long 
way to remedy the short.fall without increasing the APEX total 
project costs. · · 

Proximate composition analysis dat~, such as was expected from 
97163H, is still necessary to meet.the APEX objectives. The FY98 
APEX project includes funds·for proximate composition analysis. 

Propoaec1 Resolution: ~ranafer NOAA funds C$29.3K) fr= project 
97163B to pro~ect 97163K !I.D. support of ~ollection of Pigeon 
Guillemot data. 

': ;. 
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,645 G Street, Suite 401, Anchorage, AK 99501-3451 907/278-8012 fax: 907/276-7178 

MEMORANDUM 

TO: Trustee Council 

FROM: Molly 

DATE: April 17, 1997 

RE: Habitat protection status report 

The following is the current status of active habitat protection activities as provided by the 
· appropriate state and federal agencies: 

Chenega: The surveys are completed. In order to do closing, HAZMA T surveys are still 
required. Closing is estimated to occur sometime in May. 

Tatitlek: We are still moving forward with the Tatitlek proposal that is contingent on Citifor 
obtaining a negotiated contract with Mental Health Trust Authority for additional timber lands at 
Yakataga. The authority finalized their regulations in March. They anticipate going to their 
board for approval of a negotiated sale with Citifor in mid-May .. The sale is still contingent upon 
a final timber valuation. Upon approval, the best interest finding would be immediately 
published, allowing for 30 days notice. Following that process, a shareholder vote could occur­
possibly in July, with signing of the purchase agreement and closing to follow. 

Afognak Joint Venture: Timber portion of the appraisal was reviewed, approved and given to 
landowner in late February. Land appraisal is still being reviewed and once approvedwill be 
given to landowner. Some preliminary discussions have been held between lead negotiator and 
AJV. 

English Bay: Signing ceremony scheduled for May 19 in Washington, D.C. Negotiations on the 
purchase agreement are underniay. 

Eyak: The Eyak board has approved a package for negotiation purposes. Negotiations are 
scheduled for May 1-2 in Anchorage. 

Federal Trustees State Trustees 
U.S. Department of Interior Alaska Department of Fish and Game 

U.S. Department of Agriculture Alaska Department oiEnvironmental Conservation 
National Oceanic and Atmospheric Administration Alaska Department of Law 
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Port Graham: No action to report. However, once the English Bay deal is signed, DOl intends 
to renew discussions with Port Graham. 

Koniag: No recent action to report. 

Small Parcels: The Kenai Natives Association package will be signed in Washington, D.C. on 
May 13: The Roberts parcel has been included in the state supplemental budget bill, and is likely 
to go forward, but thus far, Overlook Park has not. 

cc: Agency liaisons 
Legal counsel 



DRAFT DRAFT 
Confidential draft document not to be released. 

The "Total Values" in this document have been taken from the.AJv Black-Smith appraisal which 
· is being reviewed by the review appraisers. 

Parcel# Acres 

1A 20,004 

1B 7,405 

2 .. 2,091. 

3A 10,251 

3B 2,969 

4 54,604 

7 2,454 

8. 13,246 . 

Afognak Joint Venture 
Value and Acreage by Parcel 

· April17, 1997 

Timber Value Total Value 

$39,080,000 $41,327,000 

10,145,000 10,950,000 

2,30S,OOO 2,514,000 

37,300,000 38,727,000 

11,065,000 '11,486,000 

26,265,000 not appraised · 

-0- 353,000 

11,700,000 13,089,000 

C:\WINDOWS\TEMP\SPREAD-l.WPD t...":J: \I(')(SioY\ 

Per Acre Value 

$2066 

1479 

1202 

3778 

3869 

unknown 

144 

988 
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Exxon Valdez Oil Spill Trustee Council · 
645 G Street, Suite 401, Anchorage, AK 99501-3451 907/278-8012 fax: 907/276-7178 

TO: 

FROM: 

RE: 

DATE: 

Summary 

Exxon Vald~il Spill Trustee Council 

Molly McCa on 
Executive Dir ctor 

EA for Chenega Shoreline Cleanup Project 

April17, 1997 

The public comment period on the draft Environmental Assessment (EA) for the 
Chenega Shoreline Cleanup Project closed on Monday, April 7. The proposed action 
evaluated in the EA is the use of PES-51 to remove weathered oil on eight difficult-to­
treat beaches near the village of Chenega Bay. These eight beaches constitute two 
miles of shoreline, less than one-half of one percent of the shoreline surveyed in Prince 
William Sound following the Exxon Valdez oil spill. 

Five comments were received-- from staff at the Alaska Department of Fish and Game, 
Alaska Department of Natural Resources, U.S. Fish and Wildlife Service, U.S.G.S. 
Biological Resources Division, and the NOAA Hazardous Materials 'Response and 
Assessment Division in Seattle. The agency letters raise concerns about the toxicity 
and effectiveness of PES-51 and conclude that cleanup should be delayed until 
additional testing of PES-51 is conducted (Alternative 7 in the EA). 

The few studies that have been conducted on PES-51 are not conclusive as to its 
toxicity and effectiveness. However, after consulting with the Trustee Council's Chief 
Scientist, the Senior Research Chemist at the NOAA Auke Bay Lab, and others, it 
appears that there are reasonable responses to the concerns raised in the agency 
letters. 

In any oil cleanup process the question becomes whether more harm than good will· 
likely result from a proposed action. In this case, oil remaining on the beaches-- in 
Chenega's grocery store, so to speak -- compromises sul:lsistence and other uses. On 
the other hand, there is some small risk if we clean up the oil using PES-51. An 
important factor is that the residents of Chenega Bay appear to be comfortable with the 
use of PES-51. As active participants in the 1993 Sleepy Bay demonstration project, 
they saw PES-51 remove oil that did not respond to the conventional cleanup methods 
used during the spill response. 

Federal Trustees State Trustees 
U.S. Department of Interior Alaska Department of Fish and Game 

U.S. Department of Agriculture Alaska Department of Environmental Conservation 
National Oceanic and Atmospheric Administration Alaska Department of Law 



Exxon Valdez Oil Spill Trustee Council 
April17, 1997 
Page 2 

Discussion 
1. . Toxicity of PES -51 
Lab and field results on PES-51. show varying levels of toxicity. For example, NOAA 
HAZMAT Report 94-2 (upon which the agency letters rely in large part) concludes that 
the decomposition of limonene, the active ingredient in PES-51, would result in 
something similar to the highly chlorinated toxaphene group of chemicals. Jeff Short, 

. Senior Research Chemist at the NOAA Auke Bay Laboratory, strongly disagrees with 
this. conclusion, and characterizes the toxicity of PES-51 as low. Another factor to take 
into account are that the solubility of PES.:51 is low-- it floats on the surface of the 

. water and can be readily picked up as opposed to dispersing in the water column. 

2. Effectiveness of PES-51 
There is disagreement about whether an Environment Canada study which measured 
the effectiveness of PES-51 in the laboratory provides an indication of how the product 

·will perform in the field. In the laboratory, some other chemical agents showed greater 
effectiveness than PES-51. (Fpr example, Corexit 9580 was somewhat more effective 
than PES-51, Others note, however, that the Corexit 9580 test used hot water-- which 
many critics of the EVOS cleanup consider extremely damaging; PES-51 uses ambient 
temperature water -- and that Corexit 9580 causes dispersion of treated oil, whereas 
PES-51 does not). Apparently the lab effectiveness tests are designed to compare and 
rank chemica·! products, not to measure how well the chemicals perform in real-world 
conditions. The agency represef)tatives and Chenega residents present at the 1993 
Sleepy Bay demonstration project made qualitative observations about PES-51's high 
degree of effectiveness. 

3. Delaying Cleanup Pending Additional Testing 
Conducting what would essentially be a "product test" of PES-51 on two beaches (a 
test and a control) is problematic from bot.h a policy and a scientific standpoint. · 

· From a policy standp9int, to date, the Trustee Council has very purposely steered clear 
of spending restoration funds on developing response and prevention technology; a test 
of PES-51 with Trustee Council funds would be an abrupt departure from ·past practice. 

From a scientific standpoint, according to the Chief Scientist and our Science 
Coordinator, limiting the test to two beaches would provide no opportunity to assess 
inter-beach differences (which there surely are) and would leave the exercise open to 
criticism on the basis of geographic differences in the sites. In addition, the suggestion 
that a test be conducted in June, and then, if the results are favorable, the balance of 
the project be conducted in September, introduces a temporal variable that would 
complicate interpretation of the test vis a vis t~e implementation phase. Such a 
schedule would also not allow adequate time for post-treatment sampling, which should 
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Exxon Valdez Oii·Spill Trustee Council 
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Page 3 

occur immediately after treatment, as well as at intervals of 30 days and one year after 
treatment. Finally, the intertidal communities on the beaches proposed for cleanup are 
not particularly rich (e.g., low densities of mussels). Obtaining sufficient biological 
samples for a statistically-powerful scientific test would likely require an extensive, 
exp·ensive effort. 

Expanding the proposed monitoring program to more rigorously measure environmental 
impact, toxicity and effectiveness of PES-51 during its use on the eight project beaches 
would require funds beyond the $1.9 niillion authqrized for this project, and would face 
some of the same difficulties noted above. · 

· . Conclusion 
I recommend that the EA be finalized for your consideration as the next step in . 
implementation of the Chenega Shoreline Cleanup Project. As required by NEPA, the 
final version. of the EA will respond to the issues .of toxicity, effectiveness, and the test 
beach alternative, as well as the additional points raised in the agency letters .. 

If the EA is signed by the end of April, as currently scheduled, and necessary permits 
·are issued, beach cleanup could begin June 15. Before cleanup can begin, a water 
quality variance must be obtained from ADEC and a tidelands permit must be obtained 
from ADNR; these agencies will analyze the project in the context of their missions and 
regulatory requirements. The cleanup operation would shut down in mid-July when the 
purse seine. season opens·, and resume in September. Post-treatment monitoring 
would be conducted one month and one: year after cleanup is complete. 
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DEPT. OF· ENVIRONMENTAL CONSERVATION 

Dear interested parties; 

TON.Y KNOWLES, GOVERNOR 

March 21, 1997 

The Exxon Valdez Trustee Council has conducted environmental analyses on a proposed project 
to reduce remaining oil on eight beaches impacted by the 1989 Exxon Valdez' oil spill. Enclosed 
is a copy of the Environmental Assessment for the proposed Chenega-area Shoreline Oiling 
Reduction Project for your revi~w. 

The Exxon Valdez Trustee Council approved this project in June 1996. The environmental 
assessment discloses the 'effects of the proposed project artd identifies other alt~rnativ;s that were 
considered. Mitigation measures to minimize impacts are also identified. The Alaska Regional . 
Forester for the Forest Service, orie of the Federal Tfll:stees, will determine if there are no 
~ignificant impacts from the project or whether an environmental impact statement should be 
prepared before the project _proceeds. · · 

. Please return your comments by the close Qf business, Monday, April 7, 1997. Mail written 
comments to: Exxon Valdez Restoration Office, 645 G Street, Anchorage, AK..99501. Formore 
information regarding this project or, if you have specific questions, please contact Dianne 
Munson at the Alaska ·Department of El}vfronmental Conservation, (907) .269-3080: 

. ' 

Sincerely 

·hJ· i/ ' \\j\ ,., ,., 
'• L .. -·~ .J\...1"' '-

Dianne Munson, 
Alaska Department of Environmental Conservation, Project Leader 

Enclosur~ 

- . 
·.:::.:~, ;J~If1ted on rec~·c:~_~c OJO::r ".: .· 
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Environmental Assessment 
' . ' . 

Chen.ega~area ShoreHne R~~i~ual Oiling F,leduction 

1.0 ln_troduction 

Tiris Envirorunental Analysis (EA) describes the envirorunental effects of.a proposed project to 
reduce remiining oil on eight beaches impacted by the 1989 Exxon Valdez oil spill. The beaches 
are located near the village of Chenega Bay in Southwest Prince William Sound (see enclosed 
·maps in appendix B). The cleanup project has been requested by the village of Chenega Bay 
who are the upland owners of .all but one site which is managed by the Forest Service. The 
project will be performed by a licensed and bonded contractor that meets state of Alaska oil 
and hazardous substance pollution control statutes and regulations. The Prince William Sound 
~onomic Development Council, the state sanctioned regional development organization for 
Prince William Sound, will also have a role to provide local involvement iri the proposed · 
project: The proposed method of treatment is application of the clea,nsing agent PES-51© in 
combination with cold water flooding and washing. 

The Exxon Valdez Trustee Council approved this project in June 1996 .. Tiris proposed action 
meets the restoration goals as defined in the Exxon Valdez Oil Spill Restoration Pian, (Exxon 
Valdez Trustee Council, 1994). The proposed action is consistent with the Alaska Federal/State 
"Unified Plan" for cleanup of stranded shoreline oil, (U.S. Coast Guard, EPA, ADEC, 1996) and 
the National Oceanic and Atmospheric Administrations "Shoreline Countermeasures" 

. guidelines for shoreline cleanup, (NOAA Hazardous Materials Response and, Assessment. 
Division, 1994). 

Tiris Envirorunental Assessment discloses the envirorunental consequences of implementing 
the proposed action, and alternatives to the action. Mitigation measures to miniffi.ize impacts 
are also identified. The Alaska Regional Forester for the Forest Service, one of the Federal 
Trustees, will determine if there are no significant impacts from the project or whether an 
envirorunental impact statement should be prepared before the project proceeds .. 

The proposed action is not "connected" to or dependent upon any other. action in this same 
·area. It does not establish a precedent for other actions which may result in significant 
envirorunental effects. 

Chenega-area Shoreline Oiling Reduction Environmental Assessment 3 
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2.0 Purpose and .Need :for the:·Proposed Action 

2.1 Summary of the Purpose and Need .for Action 
Significant concentrations of surface and subsurface oil from the Exxon Valdez oil spill remain at 
locations in southwest Prince William Sound (PWS) near the village of Chenega Bay. The 
community of Ch.enega Bay has consistently expressed concern about this oiling and has 

· repeatedly asked the Trustee Council to fund additional removal of the remaining oil at 
shorelines near the village. Experts 'say that the oil is not likely to disappear naturally in the 
near future, perhaps not for decades. . · 

While much of the remaining oil is generally heavily weathered, oil.sheens are still observed on 
tide pools and surface waters at many of the shoreline locations. In general, scientis(s have 
indicated that to the best of their knowledge, remaining shoreline oil is not currently affecting 
the health or p'opulations of many injured resources, but may be affecting local populations of 
others (Residual Oiling Workshop Report, 1995). Village residents say that the continued 
presence of the oil affects their confidence in the use of subsistence resources. In addition a 
number of residents have said that the presence of the oil, whether or not it affects the health or 
populations of the resources, affects the use of the shorelines. Residents have a general concern 
that there is more oil than is generally acknowledged, and that it could potentially have a 
general, long-term, adverse effect on the ecosystem. Two sU:mmaiies of these concerns have 
been stated by village residents as follows: 

• "How would you like it if the supermarket you shopped a twas f:i)thy and ·contaminated? 
Would you buy your food there?" The resident said this was ttue at the beaches where they 
hunt and gather intertidal and marine subsistence food. Prin~e William Sound is the 
supermarket for Cheneg~ Bay; it is where their food comes from. The fact that it is dirty 
makes a difference in their use, enjoyment, and possibly health" (Residual Oiling Workshop 
Report,1995). · 

• "Beach and shoreline clean-up gave me a s~nse of relief. However, whell they said the 
shorelines were clean of oil, it .was like a slap in the face because I knew the oil still existed. 
I hunt and fish all.around Chenega and I know the area. Oil still exists! I really would like 
to see continued dean-up. All of us in Chenega eat a lot of subsisten~e foods and I fear, 
deep within, that perhaps some or all of thes~ foods are, still contaminated. It's the long­
term effects that worry me. I know all the residents of Chenega would feel more 
comfortable if shoreline dean-up continued, for cleaner beaches and peace of mind" 
(Kompkoff, 1997). · ·· 

Additional removal of the oil near the. village will increase coi:tfidence levels and improve 
subsistence par.ticipation residents say. It wilLalso h.nprove the visual appearance of some 
shorelines, thereby improving recreational opportunities for other users. Residual oil exists 
elsewhere in the spill area, but the oil near Chenega heightens the awareness arid concerns of 
the village residents who use the shorelines and waters of the area. · · 
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2.2. Background 

1989 ·1992 
Shortly after midnight on March 24, 1989, the oil tanker Exxon Valdez ran aground on Bligh Reef 
in Pii,nce William Sound, Alaska, spilling eleven million gallons of North Slope crude oil. That 
spring the oil moved along the coastline of Alaska, contaminating portions of the shoreline of 
Prince William Sound, the Kenai Peninsula, lower Cook Inlet, the Kodiak Archipelago, and the 
Alaska Peninsula. · · · · · 

During 1989, response efforts focused on containing and removing the oil, and rescUing oiled 
wildlife. Workers cleaned shorelinE;!s using techniques rangirig from cleaning rocks by h~d to 
high-pressure hot-water washing. Fertilizers were applied to some oiled shorelines to increase 
the activity of oil-metabolizing microbes, an activity known as bioremediation. 'The 1989 

·shoreline assessment, completed after the summer clean-up, indicated that a substantial portion . 
of the oil remained on the shorelines. In the spring of 1990, the shoreline was again stirveyed in 
a joint effort by Exxon and the State and Federal governments and land owners, with similar 
results, The principal clean-up method used in 1990 was manual removal of oiled sediment. 
Bioremediation and relocation of oiled beach material to the active surf zone were used in some 

, . ' , . ,-

areas. 

Shoreline surveys and limited clean-up work occurred in 1991 and 1992: In 1992, crews from 
· Exxon and the state and federal governments visited 81 sites in Prince William Sound and the 
Kenai Peninsula. They reported that an estimated 7 miles of the 21.4 miles of shoreline 
surveyed still showed surface oiling. The survey also indicated that subsurface oil remai.Iled at 
many sites that were heavily oiled in 1989. · 

. On Junes; 1992 the Federal On-Scene Coordinator declared the "response" phase of the Exxon 
Valdez clean-up complete. At that time, state officials stated that additional clean-up work 
could be accomplished as part of the restoration process (ADEC~ News Release, June 3, 1992). 

. . 
1993-1996 
The 1993 Shoreliile Assessment, conducted by the .Alaska Department of Environmental 
Conservation for the Exxon Valdez Oil Spill Trustee Council, identified 225locations at 45 
ground survey sites in Prince William Sound with surface oil. The average oiled location with 
surface oil residue, asphalt, or mousse was 160 square meters in size and had about a 23 percent 
oil coverage. The survey i~entified 109 locations with subsurface oil. A comparison of 
comparable sites between 1991 and 1993 indicated that the amount of subsurface oiling had 
decreased by about half. However, the survey showed that the remaining surface oil had 
become very stable. In fact, there was no measurable reduction in the remaining surface oil 
from 1991 to 1993. Much of the most significant oil remaining was shown to be located within 
close proximity to the village. of Chenega Bay. 

The question of whether to remove residual oil has been a difficult one for the Trustee Council. 
Scientists had indicated that treatment may not aid the resources, and may in fact set back 
recovery of intertidal areas. In addition, total removal of the oil is technically and financially 
infeasible, and it was unclear whether partial removal would satisfy those concerned about the 
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presence of oil. As a result, the Trustee.Council sponsored a workshop on Remaining Shoreline 
.ou in November of 1995 to attempt.to'answer the tecffru.tlil, social, and policy questions that 
surround this issue. The workshop addres!)ed the benefits of additional shoreline treatment, 
appropriate treatment tech,niques, acceptable level of treatment, and the environmental cost of 
treatment. The workshop was designed ,to allow experts in the field of oil spill response and 
assessment, natural resource scientists, citizenS of Chenega Bay,' and other interested persons to 
discuss these issues and to provide the Trustee Counql with information to allow them to . 
decide whether or not to fund p.dditio~al treatment.· · 

Sixty-one people attended the workshop .. The primary.partidpants were 14 residents of 
Chenega B~y, and Dr. Ed Owens/Owens Coastal Consultants, Ltdi Dr. Jacqui Michel/Research 
Planning~ Inc., and Dr. Jim Gibeaut/ConsultirigGeologist (Dr. Michel also presented 
information on behalf of Dr. Alan Mearns/ NOAA, who was unable to attend). 
Representatives of all Trustee agencies were atso present at the workshop. The conclusions of 
the workshop were printed in a proceedings report entitled "Workshop Report: Residual 
Shoreline Oiling Restoration Project 95266, Fipal Report~~ and presented to the Trustee Council 
in May, 1996. A summary of the workshop findings on the~e main issues is summ~ed below. 
A complete list of worksh?P palticipants is presented .in Appendix D. 

Would additional treatment benefit recovery ~f injured resources?. In general,scientists 
believe that residual oil is unlikely to be affecting the health or population of many of the 
subsistence resources such as harbor seals, shrimp, and deer.· In ~orne locations, the oil may be 
affecting local populations of harlequin ducks and sea' otters. That possibility is under . 
investigation in Trustee Council research projects~ In ·discussions during the workshop and 
afterwards, Chenega Bay residents indicated that they understood that removing residual oil is 
unlikely to bring back prespill poimiation.S of harbor seals and some other injured resources. 
However, they also made clear that they still believe that the remaining oil has a sinister affect 
on the ecosystem, and that the remaining oil affects their <;:ortfidence in the resources and 
enjoyment of the area, 

What treatment technique is appropriate? The experts felt that if additional treatment was · 
decided "!lpon, PE5-51© and the airknife technique that was tested on· a beach near Ch(i!nega 
Bay in 1993 would be a useful treatment method and would. probably be appropriate for many 
locations identified by Chenega Bay residents. The test took place at Sleepy Bay on La touche 
Island jn 1993, sponsored in part by Tesoro Alaska and the State of Alaska's Hazardous 
Substance Spill Technology Review Council. Tesoro Environmental, which then owned the 
rights to the product PES-51~, treated less than a 100 q~.eter section of rocky shoreline by 
injecting under pressure the product intothe substrate, then following with ambient­
temperature wash under pressure. Residents of Chenega Bay participated in the treatment. 
Observers reported that product and flushing proved effective at removing surface and 
subsurface oiling that was stranded at the site since cleanup operations ceased there in 1990 
(Rog, et al., 1994; Pearson, 1993). The residents of Chenega Bay stated that they support the 
application of PES.;.51© for removal of 9il.from the beach~s. PES-51© impressed the residents 
during the 1993 test with its success rate in the removal of trapped oil, asphalt and subsurface 
oil contaminants. 

What is the acceptable level of.treatment? (How clean is clean?) Chenega Bay residents 
indicated that the treatment goals proposed by PES, Inc. (see Proposed Alternative, section 3.1) 
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. appeared acceptable. In addition, many residerits and other workshqp participants had been to . 
the portion of Sleepy Bay :where the PES treatment was conducted, and understood how the . 
treatment objeetives . .weie accompliShed. The residents of Chenega Bay appeared to have a 
ground-tested vision of what the goals meant for residual oil clean~p on the shorelines'-a . 
significant reduction but not 100 percent cl~an of oil. · · 

What is the environmental cost of conducting treatment? The exPerts were unanimous in 
their opinion that surfactants such as Corexit 9580 and.PE5-51© are, at. :;.orne level, toxic to 
intertidal life. In addition, the simple matter of bringing treatment equipment and people onto 
a beach, as described by the proposed treatrrient method, can be invasive to the localmtertidal 
habitat. However, they were also unanimo~~ that Prince William Sound is ·a big place, and the 
environmental cost of t:reatment at a limited number of locations may be more than outweighed 
by the benefits>pf the treatment to Chenega Bay residents. Put another way, assuming that 
treatment was appropriately applied, the experts had no objection to a limited program if, in 
fact, it would significantly benefit Chenega Bay residents or other shoreline users .. A limited 
program could provide those benefits without incurring environmental harm. How~ver, the 
·experts also indicated that a large-sccile treatment program, done throughout Prince William 
Sound, would incur cumulative environmental costs that could set back intertidal recovery. 
Thus, if the trustee Council decides.that the. benefits are worth the costs, the program must be 
appropriately applied and be limited in order to avo~d.environmental harm. 

Following the workshop, ADEC comprehensively reviewed Prince William Sound oiled 
shorelines: Significantly oiled sites were identified using data from the 1993 Shoreline .. 
Assessment, Exxon Valdez Restoration Project 93038, response.data gathered before 1993, other 
information such as field visits since the 1993 survey,· other restoration projects, and local· 
knowledge of the residents of Chenega Bay. · · · · 

Beach segments identified as having '1signiflcant surface or subsurfa.ce oil" were those that had 
surface oil with characteristics·ranging from asphalt (AP) to surface oil residue (SOR), or 

· subsurface oil with characteristics ranging from medium oil residue (MOR) to oil-saturated 
pores (OP). In addition, a segment classified as having "significant oil" must have the residual 
oil over a significant portion of the beach. This classification system used for characterizing 
shoreline surface and subsurface oil is explained in Appendix (H) of the Residual Shoreline 
Oiling Workshop Report, Exxon Valdez Restoration Project 95266 (Loeffler, et al., 1995)~ 

Following ADEC's review, ADEC representatives reviewed the information with a committee 
of Chenega Baf" residents. The village and ADEC representatives jointly discussed the sites that 
might require treatment. They focused on frequently used shorelines near the village in order 
to both maximize the effect on village use and to ensure a limited program. Eight sites:were 
identified as being the highest priority. 

In June of 1996, the Exxon Valdez Trustee Council voted unanim:o\isly to authorize expenditure . 
of up to $1.9 million to fund cleanup of the eight priority beaches. 
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2.3 Permits Required •.'• < .H 

The Prince William Sound Economic Development Coun.cil; under contract to ADEC, is 
responsible for obtaining the following permits: · 

• · Alaska Department of Natural Resources tidelands permit. 

• 

• 

• 

Alaska Department of Environmental Conserva tfor\ water quality permit. • 

Alaska Division of Governmental Coordination coastal management consistency review 
which is required for proposed projects in or affecting coastal areas of Alas~a. 

United States Forest Service uplands access permit for 'one beach, ER02C)B on Elringtion 
Island (Chenega Corporation is the' upland· owner at tpe.sevenothe~ beaches). 

• No ADF&G permits are required because no work will be conducted within an ahadromous 
fish stream. However, counsel was sought from ADF&G regarding anadromous stream 
constraints and commercial fishing activity. · 

• Counsel has been sought from the U.S. Fish and Wildlife Service regarding possibl~ 
constraints for eagles nests. 

• Counsel has been sought from the Chugach National Forest Service, and the Alaska State 
Historic Preservation Office, regarding possible constraints for cultural resources and· 
historic properties. 

• The Regional Response Team, a multi-agency corrUhlttee that conducts response-related 
contingency planning and· incident-specific respon5e support, has indicated that they have 
no jurisdiction or authorized role in this project because it is a restoration activity, not an oil 
spill response activity. 

2.4 Public Notification 
The first step in the scoping process for this project was the Trustee Council sponsored 
workshop on Residual Shoreline Oiling held in November, 1995. The workshop was intended 
to facilitate discussion among experts in the field of oil spill response and assessment, natural 
resource scientists, and residents of Chenega Bay in an attempt to answer the technical, social 
and policy questions that surrounded the il)sue of conducting additional shoreline treatment. 
To ensure that people concerned about the iss:ue had a, chance to participate, a flyer announcing 
the workshop, and in most cases an agenda, was faxed to the Trustee Council Workforce, the 
Trustee Council's Public Advisory Group, and Village Coordinators for Tatitlek, Port Graham, 
and Nanwalek. Because of their interest in the issue, flyers and agendas were faxed to Cook 
Inlet and Prince William Sound Regional Citizen's Advisory Councils (RCACs). Finally, 
Trustee Council staff made phone calls to individuals expected to be interested in the issue, 
such as individuals active in the Trustee Council process who are knowledgeable and 
concerned about recreation and tourism in Prince William Sound. 
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Sixty-one people attended the workshop. The primary participants we~e 14 r~sidents of 
Chenega Bay, and Dr. Ed Owens/Owens Coastal Consultants, Ltd; Dr. Jacqui Michel/Research 
Planning, Inc., and Dr. Jim Gibeaut/Consulting Geologist (Dr. Michel also presented 
information on behalf of Dr. Alan Mearns/NOAA, who was unable to attend). 
Representatives of all Trustee agencies were also present at the workshop. The conclusions of 
the workshop were printed in a proceedings report entitled "WorkshQp Report: Residual 
Shoreline Oiling Restoration Project 95266, Final Report" and presented to the Trustee Council 
in May, 1996. A summary of the conclusions are discussed in the background section of this 
EA. A complete list of workshop participants is presented in Appendix D. 

In December 1996, in respons~ to concerns expressed by Trustee agency personnel, an 
expa.I'lded scoping phase was added to the EA process. A scoping letter, which described the 
proposed project, location,, tentative schedule and its potential effects, was sent to over 160 
organizations, individuals, and agencies to identify who may be affected by the proposed 
project or who might have an interest in the decisions made for this project. Recipients of the 
letter were ask~d to comment on or involve themselves in the analysis of the proposed project 
and its alternatives. 

2.5 Issues and Concerns 
Twelve responses to the scoping letter were received: A letter from the Prince William Sound 
Aquaculture Association regarding their spring fry release and commercial fishing operations, 
a letter from NOAA providing constructive comments on monitoring the effects of the cleanup, 
six letters expressing support for the cleanup (Chenega Corporation, Tatitlek, IRA Council, ' 
Cordova city manager, Pete Kompkoff of Chenega Bay, Larry Evanoff of Chenega Bay, Walt. 
Parker of Anchorage), one letter opposing additional cleanup with concerns about the release of 
oil into the water and, one letter expressing concern about product selection, benefits and 
envrionmental effects of the project, and letters from ADNR and ADF&G outlining concerns 
over the use of PES-51©. Based on the scoping process, the following list of the major issues 
an~ concerns was developed. 

1) Effects on water quality 
... 

2) Effects on intertidal and subtidal plants and animals 

3). Effects on fish species 

.4) Effects on human health and safety 

5) Effects on commercial fishing 
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3.0 Alternatives · '.·, :-:: :· 

3.1· Alternatives 

Alternative 1. No Action 
The No Action Alternative would mean that none of the actions proposed in the Proposed 
Alternative would. occur. Oiling conditions at the shorelines near Chenega Bay would likely 
remain as they currently exist for decades. · 

Alternative 2. The Proposed Action. 
The proposed project woUld apply the cleansing agent PES-51© using airknife injection 
technique in combination with cold water flooding and washing to eight beaches. The beaches 

·proposed for treatment were identified as priorities by the residents of the village of Chenega 
Bay. The beaches are located near the village of Chenega Bay in Southwest Prince William 
Sound {PWS) {see enclosed maps in Appendix J3). Th~ project will be performed by a licensed 
and bonded contractor that meets state of Alaska oil and hazardous subs~ance pollution control 
statutes and regulations. The PWS Economic Development Council, the state sanctioned 
regional development organizatio~.for PWS, will also have a role to prqvide local involvement 
in the proposed project. The project is scheduled to be concluded between May 1 and · 
September 30, for daylight and weather factors. In addition, no work will be conducted during 
the purse seine fishery that oc~urs in the area between.July 18 and September 6. One site will 
be treated only between June 20 ru,:td July 20 as a result of anadromous stream constraints. 

The PES cleaning technique includes the following treatment goals: 
' ' 

Immediate 

• Visually observable significant decrease in the ar.nount of oil residue ori the surface and in 
subsurface sediment. · 

• . · Sigruficant decrease in the levels of measurable petroleum hydrocarbons in the sediment. 

• No evidence of petrole~ hydrocarbons being introduced in~o the water column. 

Long Term 
• Further visually observable decrease in the amount of oil residue on the surface and in 

subsurface sediments. 

The PES Shoreline Treatment Process: 

• Combines cold water flushing and manual treatment ~ith application of PES-51©. 
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• Shoreline is.double boomed below the treatment area for collection of displaced oil. 

• Deluge Header System is placed above the upper intertidal zone to provide a continuous 
flow of ambient temperature sea water over the treatment area. 

• Airknife Injection System uses air pressurized at 100 to 200 pounds per square inch to 
pen~trate into the subsurface sediment. 

• . · PE5-51© is injected as an aerosol or liquid into the sediment. 

· • · Flush hoses are used to directly apply ambient temperature sea water to the injec~on site 
during and after application of PEs-51©. 

• Displaced oil is collected with skimmers from the boomed area and pumped into a storage 
tank. . 

• Sorbehts (materials that absorb oil) are used to collect oil from surfaces that do not drain to 
. th~ shoreline. "Oiled debris is stored m bags or drums for disposal . 

. 
• Water Js decanted from the stora·ge tank and returned to the shoreline. Oil is stored in 

drU1llS for disposal. · · 

• Oil and solid waste generated from the restoration work will be transported to Anchorage 
and q.isposed of at an approved environmental waste facility. " 

The airknife ~jection technique was tested.using seawater instead of PE5-51© during the 1993 
test in PWS.'. Using the airknlfe technique with sea water alone proved inaffective in liberating 
the oil (Pearson, personal communication, 1997). 

Alternative cleanup techniques such as mechanical tilling and relocation, manual removal and 
bioremediation would be less effective at removing the oil than the proposed .action of u,sing 
PES-51© along with standard shoreline washing operations. · 

3.2 Alternatives Considered but Eliminated from Detailed 
Consideration 

Alternative 3. Manual Sediment Removal 
Under this alternative, oiled sediments would be removed manually by use of hand tools (for 
example, hands, rakes, shovels) and placed in containers for removal from the shoreline. 'The 
oiled material would be transported and disposed of off-site. 
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- . 
Manual removal would be of limited utility due to l~ck of access to the oil stuck in tight areas 
amongst extremely large boulders or ruoiig.bedrOck:sliefves and outcrops. Manual removal 
would provide limited results and would not meet the treatment goal for this project 
"significant redu~tion of the remaining shoreline oil but notJOO percent clean". 

Alternative 4. Mechanical 
Mechanical cleanup falls generally into .two categories: .l)basic inechanical.agitation of 
sediments with conventiorial heavy equipment, 2) and beach material processing or cleaning 
machines. 

The most often used beach cleaning machines are variations of farm implements and are 
-· designed for sand and other fine:-grain sediment shorelines. They are not suitable for the 

pebble/ cobble/boulder /bedrock substrates that dominate the_shorelines in PWS (Taylor, · 
Owens, Nordvik, 1994i Taylor, Belore, Simmons, 1995) and are paiticulary.not,for these eight. 
beaches with their large boulders and bedrock. The Canadian government sponsored 
development of a prototype rock-washing machine (Ross, 1990), but it did not advari'ce past the 
prototype stage. In any case, even if good rock washers did exist, they would probably not be 
optimal for conditions of the eight targeted. beaches with their seatteredsites, discontinuous 
oiling, difficult access, weathered mousse artd asphalt. 

Basic mechanical and mechanical-assisted cleartup, such· as was used in Prince William Sound 
during the Exxon Valdez response, consisted primarily of backhoes rolling back boulders or 
pulling down oiled storm berms: These techniques would be of limited utility at this point, 
because of problems with access to sites, and partiybecause of the·residual oiling is stuck either 
in extremely large boulders, or along bedrock shelves and outcrops. , 

' . 

' ,, 

Alternative 5. Nutrient Enhancertu!nt/B.ioremediation 
The objective of nutrient enhancement is to speed the rates of natural microbial degradation of 
oil· by addition of nutrients(specifically nitrogen and phosphorus). Microbial biodegradation is 
the conversion by microorganisms of dissolved and dispersed hydrocarbons into oxidized 
products via various enzymatic reactions. Some hydrocarbons are converted to carbo:n dioxide 
and cell material, whiie others are partially oxidized and or left unaltered as a residue (NOAA 
Shoreline Countermeasures Manual, 1994). · 

Nutrients are applied to the shoreline in one of several methods: soluble inorganic formulations 
that are dissolved in water and applied as a spray at low tide, requiring frequent applications; 
slow-release formulations that are applied <j.S a solid to the intertidal zon~ and designed to 
slowly dissolve; and.oleophilic formulations that ac:lhere to the oil itself. Thus, they ai:e sprayed· 
directly on oiled areas (NOAA Shoreline Countermeasures Manual, 1994). 

Nutrient enhancement of asphalt and other weathered residual oi_ling is an ~kely choice of 
techniques for removal of residual oiling. Current research indicates that enhanced 
biodegradation techniques may be employed after the bulk of the oiling cont~ation has 
been removed, a:nd only while oil ~s relativ~ly fresh {AS'fM, 1994). · 
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· Alternative 6. Other Shoreline Cleaning Agents Considered 
Shoreline cleaning agents are beneficial when oiled shorelines need cleaning and the remaining 
oil is difficult to remove using conventional methods (NOAA Shoreline Countermeasures · 
Manual, 1994). 

. . 

Corexit 9580 and BP llOOX went through several sets of field trials during the Exxon Valdez 
response in 1989 and 1990. They are both, essentially, a dearomatized kerosene with sqme 
sui:factants added. The proposed method of application is to spray the shoreline with the 

· product, let it soak for 30-90 minutes, then follow with a warm-water wash. Both Corexit 9580 
and BP llOOX were generally determined to be effective at removing surface oilirl.g. However, 
field workers could not demonstrate proficiency at containing and collecting the oil-water­
Corexit 9580 /BR llOOX mixture once it was in the' nearshore waters. Furthermore, they did not 
appear to be eff~ctive at removing subsurface oil. The products were never.used outside of 
·tests primarily because of difficulties in controlling and collecting the mix of oil and product 
that was flushed into the nearshore· waters (Piper, 1993). 

A recent major test of shoreline cleaning agents for which there are published reports took 
place in January; 1994 during the response to a spill of No. 6 fuel oil from the barge Morris J . 

. · · Berman riear San Juan, Puerto Rico. The Regional Response Team (RRT) authorized testing of 
three products (Corexit 9580, Corexit 7664 and PES-51©) in combination with water washes at 
vanous temperatures and pressures. The RRT chose to consider only those.produc~ that were 
on the National Product Schedule, that had shown 20 percent removal effectiveness using the 
Environment Canada lab tests, and had shown effectiveness in field trials (Michel and Benggio, 
w~. . . . 

In Puerto Rico, they were not prepared to recover the treated oil and, thus, they considered 
dispersion as a solution to potential re-oiling. The main difference between the Corexit 
products and PES-51© seems to be the potential for Corexit to cause some dispersion of the 
treated oil, whereas PES-51© does not cause any dispersion (Michel and Benggio, 1995). 

In this situation, .where the addition of a chemical shoreline cleaning agent appears appropriate, 
it is believed that PES-51© is the better choice over Corexit, largely because PES-51© is more~ 
amenable to recovery than Corexit. · 

Alternative 7 .. ·belay Action Until Additional Testing of PES-51 
Extensive chemical and biolo&cal testing for toxicity and water quality sampling has been 
conducted including at least two extensive tests for which there are published reports on the 
effectiveness and envirori.mental effects of the shoreline cleaner PES-51©. One in June 1993 at 
Sleepy Bay on La touche Island in Prince William Sound and another during response to the 
Morris J. Berman Spill, in Puerto Rico in 1994. 

Conducting ad.ditional tests would be redundant, expensive and would delay the proposed 
project. The things that would normally be tested for when considering the use of ·a chemical 
shoreline cleaner have already been done. Standard LC50 toxicity data are available. 
Effectiveness was tested using the same methods proposed on similar types of beaches. 
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3.2 Comparison of Alternatives , 
The selection-of the ·shoreline cleaning agentPE5-51 © in ~om~ination with cold water flushing 
and washing was made aften:onsideling many elements. Treatment goal, effectiveness, 
environmental impact and the village. of Chenega Bay's comfort with a particular technology 
were all examined and factored. into the selection criteria. The eight sites identified as priorities 
by the residents of the village ()(Chenega Bay have some natural impediments to effective 
cleanup, which is primarily why they still have oil remaining. The s~tting, the location of the 
oiling, and the type of substrates involved all worked to limit cleanup effectiveness during the 
spill response action froni.1989 to 1992. The remaining oil at the eight high priority sites 
generally resides in the upper middle intertidal areas and is stuck either among extremely large 
boulders, or along bedrock outcrops iri areas protected from high tidal energy. Shoreline 
cleaning agents have proven beneficial when remaining ·on is difficult to remove using 
conventional methods. Such is the case here, a cleansing agent will need to be used to 
. effectively remove the weathered oil fr_om the sites eight years after the spill. 

Ideally, a product that ·is extremely effective and completely rion-toxic would be chosen. . 
However, no such products are known. Virtually all oil cleaners that can effectively remove oil 
have some properties that .are toxic in the aqu~tic environment. Experts are unanimous in their 
opinion that surfactants such as Corexit 9580 and PEs-51© are, at some level, toxic to intertidal 
life.- However, experts at the Residual Oiling Worksh~p wen~ also unanimous in their 
judgement that limited application and the environmental cost of the proposed project which is 
limited to eight relatively small, sca~ered areas may be more than 01,1tweighed by the benefits 
of the treatment to Chenega Bay residents. Because PES-51© has a short half-life, relatively low 
solubility and inability to emulsify, chronic exposures or i..tripacts from its use are not expected. 
In addition, the oiling zone on the beaches proposed for cleanup is located mostly high on the 
shorelines or in settings where intertidal-life is scarce.· The usual measures used to mitigate · 
potential damage, e.g., working with the tide, keeping waste out of the lower-intertidal, 
booming and collecting the oil/PES~51© mixture, will be employed. In this situation, where 
the addition of a chemical shoreline cleaning agent appears-appropriate, it is believed thatPES-
51 is the better choice over Corexit 9580,largely because PE5-51© is more ammenable to 
recovery than Corexit 9580 and because PES-51© has proven· effective on weathered oil. 

4.0 Description of Existing Environment 

4.1 Physical Environment 
This section.describes.the.physicalenvironment of the beaches chosen for the shoreline oil 
reduction project including substrate, presence of residual oil, water quality and general energy 
environment of selected beaches. The beaches ate located near the village of Chenega Bay in 
Southwest Prince William Sound (PWS). One beach site is located on Elrington Island (ER020- _ 
B), two on Evans Island (EV037-A, EV039-A) and five sites are on Latouche Island (LA015-C, . 
LA019-A, LA020-B, LA020-C, and LA021-A) (Appendix·B). 
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The beach areas are generally characterized as moderate to h.igh energy environments with the­
substrate of the bE7aches consisting mainly of boulder or cobble-boulder armor. overlying gravel 
sediment. Large-grained sands typically fill the interstitial spaces on some.of the b~aches .. The· 
substrate of the. subtidal zones·off these beaches have not been documented. A summary of 
the substrate type and other available information about the selected beaches is listed ina Table 
in Appendix C.· More detailed descriptions of these beaches can be found in the ADEC 
Shoreline Surveys (1992, 1993) and Appendix E of the Residual Shor~line Oiling Workshop 
Report, (Loeffler, 1996), 

Oil pockets are still present in sediments in many of the Prince William Sound (PWS) spill areas 
beaches substrate. Studies detailing the oil types and general conditions of the residual oil ·. 
found in the PWS area are summarized in Summary of Recent Studies on Subsurface Oil by:

1 
, 

Edward H. Oweps (1995). . · 
) .;;~~ . . . - . ' \ 

Site visits by the ADEC shoreline surveys conducted in 1992 and 1993 have documented the 
presence of residual oil located mainly in the upper and middle intertidal. zones of the targeted' 
beaches, typically located in sheltered crevices amongst the boulders. Asphalt/pavement (AP) 
and surface oil residue (SOR) have been identified in the upper and middle intertidal zones on 
the sirrface of all the targeted beaches (Loeffler et al1996). The two beaches on Evans Island · 
have oil residue extending to the high intertidal zone and one beach on La touche Island has oil 
patches extending to the lower intertidal zone {Appendix C). The ADEC surveys found that. 
these beaches also have subsurface oil residue generally located in the same intertidal zones. 
The subsurface oiling on beaches selected for restoration primarily exists as an extension of the 
surface oiling. 

The waters of Prince William Sound are relatively pristine .. The main concernS related to water 
quality were the initial presence of petroleum hydrocarbons from the Exxon Valdez Oil spill and 
possible secondary oil releases occurring during subsequent cleanup operations. Water quality 
studies conducted since 1990 in Prince William Sound have generally failed to find meastirable 
oil concentrations remaining in the water column (EVTC 1994). According to Loeffler, et al 
(1996), by summer of 1990, oil ~ntering the water COlUf!Ul and concentrations of volatile oil 
fractions in the oiled beach substrate had greatly decreased since the spill and.concentrations' of 
oil in the substrate continue to decrease yearly due to microbial action and weathering. · · 

The energy re~e of beaches is generally dependent upon the water circulation patterns, tidal 
cycles, and wirid energy. CircUlation of Prince William Sound is strongly influenced by the 
counterclockwi~-~-flowing Alaska Coastal Current. The general circulation is modeled a:s a flow 
fuward through'Binchinbrook Entrance in the southeast and flowing outward through 
Montague Strait in the southwest (Galt et al1991). The current within the study area would 
generally be flowing from north to south, onto the targeted beaches. The tides are of the mixed 
semidiumal type, with a mean tide flux of about 1.8 meters and an extreme range of more than 
five meters. Strong northerly winds are common in the study area. The topography of Prince 
William Sound only minimally abates the winds from the North.Pacific storms. This generates 
storm seas and chop that strike exposed shorelines such as many of the selected beaches with 
high intensity wave action during storm events (Houghton et al, 1996). 
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4.2 Biological Environment· 

Marine Environment 

Flora 
Plant life that could be exposed to the proposed project re~toration activities/influence include 
the attached marine algae in th~ intertidal zones to be cleaned, subtidal attached algae in the 
near vicinity of the cleaning operation (for example, in the boomed area), and the . 
phytoplankton iri. the water column where the released hydrocarbons and treatment materials 
will be gathered. The attached algae mos.t commonly noted in the intertidal treatment areas is 
the brown alga Fucus sp. (rockweed). Other commonly observed algae in the upper. and mid­
intertidal zones in exposed rock/ cobble beaches include Endocladia (nailbrush) and Ralfsitl. (tar 
spot). Shallow subtidal flora could mcl.ude ~elgrass (Zostera marina) as is found in Sleepy Bay, 
Latouche Island (east of site LA0~9-A) as well as Nereocystis,.l.Aminariti.,·Agarum, and associated 
brown and red algae (Jewett, S.C. et at, June 1995). 

In addition to these larger forins of algae, microscopk and small fillamentous algae and 
diatoms as well as encrusting and erect COraline algae are also ·expected to be found on larger . 
rocks and boulders in the intertidal and subtidal zones. 

Phytoplankton in the cold temperature coa~tal waters typically aie dominated by centrate and 
pennate diatoms and, to a- lesser degree, flagellates and dinoflagellates; While present in the 
water column year round, in spring and early summer months, light levels support major 
growth blooms of phytoplankton. Depending on the availability of nutrients, a secondary 
bloom can occur during the fall. ' · · · 

Invertebrates 
' ' 

Intertidal invertebrates expected to be.in the areas proposed for oil reduction treatment {high to 
mid intertidal) include chitons, barnacles, littorina snails, amphipods, isopods, and mussels · 
(Jewett, S.C., et al, 1995). The substrate size and tidal/wave energy .at the specific beach will 
determine the species foimd there and their .abundance. Mussels and barnacles are filter 
feeders, obtaining their:nutrients from planktonic organisms in the water column. Chitons and 
snails are grazers, scraping microscopic algae from the substrate. Amphipods and·isopods ar~ 
opportunistic feeders consuming organic debris in addition to feeding directly on algae. 

Most beaches identified for cleanup are high intertidal areas with very limited flora and fauna. 
Harvestable-sized mussel beds ate noted to occur on one beach-ER020-B. Chi tons are noted to 
be important subsistence species on 6 of the 8 beaches scheduled for dean up -- ER020-B, 
LAOlS-C, LA019-A (near the 1993 PES test), LA020-B, LA020-C, and LA021-A. However, the 
intertidal zones targete.d for cleanup are not expec.ted to be major producers of chi tons which 
are more commonly found in the mid to lower intertidal where their encrusting algal food 
items are supported {Loeffler; 1996). · 

Also expected to occur in the mid- to lower intertidal zones are polychaetes, sea stars, 
bryozoans, anemones, sea cucumbers, shore crabs, and other species of crustaceans. At high 
tide other, more mobile invertebrates such <t? fish and octopus move into the beaches feeding 
on polychaete worms, molluscs, and crustaceans.· One of the proposed clean up beaches 
{EV039-A) is noted to be used by the residents for harvesting octopus. 
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Fish 
Prince William Sound suppm:ts vast fisheries resources. These resources have economic, social, 
subsistence and recreational value to the people in this region. The intertidal and subti_dal 

·habitats in the project area are well described, mostly as a result of the Exxon Valdez oil spill 
investigations. The following resource description will be split into three sections:' salmonids, 
herring, and demersal fish. 

Salmonids. There are seven species of anadromous salmonids in Prince William Sound, but 
oply four that are_likely to be found along the shoreli.ries in the project vicinity. These include 
pink salmon (Oncorhynchus gorbuscha), chum salmon (0. keta}, cutthroat trout (0. clarkl), and 
Dolly Varden char (Salvelinus malma). Of these, only pink salmon are likely to be found in 
appreciable numbers in the intertidal zone ill the project area because of the lack of chum 
salmon streams in the vicinity (ADF&G, 1978). Site LA019-A is adjacent to the mouth of a pink 
salmon spawning stream (Stream No. 226-40-16780). The sites on the northeastern shores of 
Evans and La touche Islands are likely to be utilized by inshore feeding/ migrating pink salmon 

. produced by nearby streams. The period of time when pink salmon are found in the jnshore 
areas extends from April1 through June 20 in Prince William Sound. Adults are found at the 
mou~ of streams from June 1 through September 30, with spawning from July 20 through 
September 20 (ADF&G, 1996). · 

Herring. Herring were once abundant throughout Pnnce William Sound and, prior to the 
Exxon Valdez spill, provided a significant fishery in some years in highly specific spawning 
areas. While their abundance is retur:iring, no herring spawning or fishing areas are identified 
to be dose to the project areas (ADF&G, 1996). The northeast ends of Evans, Elrington and 
La touche Islands are exposed, moderate to high energy environments an.d not suitable for · 
herring spawning. 

Demersal Fish. The intertidal and shallow subtidal areas at the proposed cleanup sites are 
typical of exposed high energy environments in Prince William Sound. There is one exception 
to this generalization. There is an area within Sleepy Bay that supports an eelgrass bed; · 
suggesting a sheltered site with a sand bottom. Fish assemblages within a given geographic . 
region tend tb be very similar for similar depth and substrate. The fish assemblages from 
nearby and similar habitats to project beaches characterized by Jewett et al. (1995) found 61 
species of fish representing 15 families including rockfish, sculpins, greenlings, pricklebacks, 
and gunnels. 

Marine Birds 
- . 

Marine birds utilizing the marine waters in the vicinity of the project area to forage include 
shorebirds, diving and dabbling dl).cks, guillemots, cormorants, and kittiwakes (Trustee 
Council, 1994i Agler et al., 1995, Arthur D. Little, 1991, Armstrong, 1990). Examples of 
shorebirds ipclude the black oystercatcher (Haematopus bachmam), greater yellowlegs (Tringa 
melanoleuca}, and black turnstone (Arenaria melaocephala). Diving and dabbling ducks in the 
vicinity of the project area include the harlequin duck (Histrionicus histrionicus), common 
merganser (Mergus merganser), oldsquaw (Clangula hyemalius), and the surf scoter (Melanitta . 
perspidllata). The shorebirds utilize portions of the shoreline for foraging but the other marine 
birds will typically forage offshore and will spend little time in the project area. 
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Marine Mammals 
., 

Marine mammals expected to be found in the general vicinity of the project area utilize the 
offshore habitats to agreater·degree than the intertidal habitat· The Steller sea lion (Eumetopia.s 
jubatus) and the harbor seal (Phoca vitulina) will use shoreline areas in Pri,nce William Sound as 
haulout spots. However, a review of Alaska Department of Fish and Game (ADF&G) records 
show that none of the targeted beaches are used for haulout areas (ADF&G, 1996). The other 
marine mammals that are found near the islands specified in this proaosed project typically 
stay offshore. These include sea otters (Enhydra lutris), killer whales (Orcinus orca) and 
Humpback whales (Magaptera novaeanglia.e). Local residents have identified areas off Elrington 
Island as containing a large sea lion population. Residents also note that beach ER020-B, on 
Elrington Island, was used as a seal pupping area before the spill. There have also been 
sightings of whales foraging off the coast (Loeffler et'al1996). 

Terrestrial Environment 

Birds 
Terrestrial species that are expected to be found at or near the targeted beaches include raptors 
and eagles feeding in the area, and'passerine birds that may use the area for foraging. Some of 
the species that could be affected by the restoration include various gulls, raptors, eagles, and 
passerines that may forage in the intertidal area (Armstrong, 1990;ffrustee Council, 1994; 
Arthur D. Little, 1991; NBS, 1996). The bald eagle (Haliaeetus leucocephalus) and peregrine 
falcon (Falco peregrinus) may use the beach area or offshore areas to forage for prey species. 
Passeririe species such as the Lapland longspur (Calcarius lapponicus) will utilize the shoreline to 
forage. The northwestern crow (Corvus caurinus) will also f9rage along the shoreline for dead 
fish and invertebrates. · · · 

Mammals 
A number of terrestrial mammals in Prince William Sound use the shoreline and intertidal area 
to forage. Local residents have noted river otter dens near a numher of the targeted beaches. 
Coastal winter habitat is present for Sitka black-tailed deer with concentrations occurring from 
November to April (ADF&G, 1996). Both deer and b~ar populations forage along the 15horeline. 
Other species that may be in the area includemink (Mustela vison), req. fox (Vulpes vul~es), 
coyote (Canis latrans), and river otter (Lutra canadensis) (Rearden, 1981) 

. . . 
.. . . ' 

Threatened, Endangered or Sensitive Species 
I • • ' ', • 

In response to a request for project-specific informatim-i.' from ADEC to U.S. Fish and Wildlife 
Services (USFWS), USFWS indicate that the only sensitive species potentially to occur in the 
project vicinity is the protected bald ~agle (Haliaeetus leucocephalus) (Eagle Protection Act). 
USFWS state "that there are no threatened or. endangered species located in the project area." 
(letter to D. Munson, ADEC, from J.R. Nickles, USFWS, dated February 25, 1997) (Append~x.E). 

4.3 Cultural and Socioeconomic 
This section addresses the cultural importance of the proposed project 'area and its social, 
recreational, and commercial uses. Native communities in the spill region' of Prince William 
Sound have relied heavily on subsistence resources for many generations. Resources used 
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include salmon, halibut, cod and other fish; marine invertebrates such as molluscs, shrimp and 
crabs; marine mammals such as seals; land mammals such as deer and bear; birds and bird . 
eggs; and wild plants. Many families fel(they could no longer trust the safety of their 
traditional foods after the oil spill, and the use of these subsistence resources declined . 
significantly in some communities (EVTC 1994). The proposed oil reduction project has been 
requested by the community of Chenega Bay. The community members state that the 
continued presence of shoreline oiling affects their confidence in the use of subsistence 

·~.....,.,.""'~''"'·· - .---···-resources and the use of the shorelines. ·· 

To.reestablish confidence in the use of the subsistence resources, the EVOS Trustee Council 
formed the Oil Spill Health Task Force in 1990. This task force has conducted a subsistence 
species monitoring program. The results of these studies have found that all fish, deer, ducks, 
seal, and sea lions tested as part of the program have been considered safe to eat (Miraglia, 
1995). The taskforce has recommended against using shellfish from beaches where oil is still 
present. Certain areas were not cleaned, such as certain mussel beds, based on the decision that 
the oil removal operation in these sensitive zones could be more harmful than leaving the oil in 
place (Miraglia, 1995). 

In general, Trustee Council scientists believe that residual oil is unlikely to be affecting the 
health or population of many of the subsistence resources such as harbor seals, salmon, shrimp 
and deer. In some locations, the oil may be affecting local populations of harlequin ducks and 
sea otters because of the residual oil in mussel beds that have not been cleaned. Despite these 
published results, Chenega Bay residents believe that residual oil continues to exert a . 
significant adverse impact on the Prince William Sound environment (Loeffl~r et al1996). 

The beaches targeted for this oil reduction project have served a multiple number of purposes 
for the residents of Chenega Bay (Appendix C). Chiton harvesting occurs at Elrington and ·· 
La touche beaches, at six of the eight proposed treatment beaches. Duck and seal hunting occur 
at all of the sites except one and subsistence bottom fishing occur at three of the Latouche 
Island sites. The site on Elrington Island (ER020-B) is located across the bay ·from Chenega Bay 
and has been a popular picnic site and the beach contains mussel beds. The Latouche Island 
beaches have been used as the access points for terrestrial uses of the island such as berry 
picking, wood gathering and bear hunting. Elrington Island has been used for deer hunting 
and Evans Island site EV039-A has been used for octopus harvesting (Loeffler et al 1996), · 

Commercial fishing in the Southwest region is limited to purse seining at the present time 
(ADF&G, 1996): The season extends from July18 through September 6. Purse seining for pink 
salmon occurs during this period throughout Prince William Sound and includes areas off the 
northeast end of Evans and Latquche Islands. There are no hatcheries or acclimation/release ' 
facilities dose enough to the restoration areas to be of concern from this project. The closest 

·facilities are at Port Chalmers on Montague Island (chum) and Sawmill Bay (chinook) (ADF&G, 
1996). 

There is some recreational harvest of salmon and halibut in and around Sleepy Bay. Also 
fishing for rockfish occurs off the points, as close as boats can safely venture. Salmon are 
primarily taken from late July into early August. Halibut and roCkfish are harvested during 
July and August (ADF&G, 1996) 
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·s.o Environmental Consequen~es 

This section examines the potential impacts of two alternatives, the no-action alternative and 
the proposed action, the airknife application of PES-51© in conjunction with ambient water 
washes. · 

5.1 No-Action Alternative 
The no-action alternative will result in no change in the physical aspects of the targeted. 
beaches. The beaches will retain their present appearance and substrate characteristics; the 
levels ofresidual oil contamination on the beaches is not likely to disappear naturally in the 
near future, perhaps not for decades. Marine and terrestrial resources will exhibit trends based 
on natural inputs. EVOS Trustee Council scientists state that .residual oil is unlikely to be 
affecting the health or population of many of the biological resources such as harbor seals, 
shrimp and deer. In some locations, the oil may be affecting local populations. of harlequin 
ducks and sea otters due to oil contamination trapped in uncleaned mussel beds. Participants 
in the workshop on residual shoreline oil agree that the surface and subsurface oil remains on 
many beaches near Chenega Bay and that the oil is not likely to disappear naturally in the near 
future, perhaps not for decades. Weathering and microbial degradation of the residual oil is 
occurring but is degrading or dispersing very slowly on the target beaches. The main impact of 
the no action alternative is the perception of the local residents that the beaches are 
contaminated and that the continued oil presence affects their confidence in the use of 
subsistence resources and the use of the shorelines. No other effects on fish, intertidal and 
subtidal plants and animals, human health and safety, water quality and commercial fishing· 
would occur under this alternative. 

5.2 Proposed Action--Application of PES-51© 

Physical Environment 
This subsection discusses the potential impacts of the application of PES-51© to the physical 
environment. This includes physical and chemical impacts to the substrate and water of the 
targeted beaches. 

There will be SC?me temporary physical disruptions to the environment as a result of the 
restoration operation. This will be the result of equipment such as generators, hoses, and 
compressors on the beach, personnel walking around, and the treatment operation with the 
airknives. The boat operations nearshore will also result in some disturbances. The mechanical 
impact to the substrate of the targeted beaches will be minimal due to the size of the substrate. 
These beaches are comprised of boulder I cobble armoring over gravel. There is some smaller 
material, such as sand, in isolated pockets and in the interstitial matrix. This material is small 
enough to be washed down the beach but comprises a very small percentage of the beach and 
the ambient water wash is unlikely to move this material downslope because it will be applied 
as a low-pressure fountain of water rather than from a high-pressure hose. As long as the 
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armoring function of the cobble and boulder fraction is not disrupted by the treatment activity, 
any impacts resulting from physical disruption will be short-termed. The treatment agent PES-
51© will coat the rocks in a thin sheen to prevent recontamination by floating residual oil. This 
facilitates the removal of the oil by physical means such as washing. Because PES-51© 
degrades in 96 hours, any physical impact from this coating will be short termed. The toxicity 
issues.of PE5-51© and the residual oil are discussed below. 

The results from the 1993 Sleepy Bay test program using PES-51© conducted through the 
ADEC's Hazardous Substance and Spill Technology Review indicate that the PE5-51© 
application combined with the low-pressure cold water washes resulted in the removal of up to 
70 percent of the residual oil on the test beach. The microbial test results indicated that the 
stranded oil left on the beach was made available to renewed microbial degradation which 
resulted in the r~duction of.residual oil of up to 90 percent of pre-treatmentlevels. 

Water column samples were taken during the Sleepy Bay test of PES-51© in July 1993. There 
were no volatile organics or total petroleum hydrocarbon detected in the water samples . 
collected, before, during, or after the application of PES-51©. This would indicate thl}t the 
release of oil from the test beach substrate was not emulsified or chemically altered and did not 
enter the water column. The PE5-51© is hydrophobic and has a 0.84 specific gravity to water at 
25° C. PE5-51© floats and is readily available for recovery by skimmers. It is noted that the 
PE5-51© and crude oil mixture is less soluble than the oil by itself. The expected concentrations 
of PE5-51© in the water column will be well under 200 ppb using the recommended application 
methods and rates and would degrade within 96 hours {Compendium of PES-51© Aquatic 
Toxicity Data). The water quality impacts from the restoration operations should be minimal 
and of short duration. 

There will be short term impacts on air quality and noise quality from the generators, 
compressors and other activities of the project crew at the beach sites. There is the potential for 
diesel spills from the support boats and potential fuel spills from the equipment on the shore. 
Standard safety precautions and the presence of large amounts of oil skimming and oil captute 
material associated with the restoration action reduce the threat of potential contamination. 

Biological Environment 
Project affects to the biological environment can be categorized as either physical or 
toxicological in~nature. Each of these categories of affects are presented below for the 
components of\he biological environment that could be exposed to the proposed project. 

·~! 

Marine Environment 
Flora. The nature of the proposed project could result in the physical removal or damage to 
some of the intertidal flora including the Fucus spp. and other non-encrusting species of algae. 
The removal and damage is likely .to come primarily from the crew cleaning and at the few 
locations where the.air knife will be inserted into the substrate. The washing action proposes 
using cold ambient water in a low-pressure fountain action, therefore, compared to the hot­
water, high pressure beach cleaning operations used initially after the Exxon Valdez spill, there 
is expected to be little physical damage to most algae. · 

Because Fucus spp. may be able to withstand a fairly high degree of oiling (van Tamelen and 
Stekoll, 1996), it is not expected that there will be any adverse effects as a result of the planned 
restoration effort to Fucus spp. Subtidal flora abundances were not drastically different between 
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oiled and non-oiled sites in heavily oil~d·areas (Dean ~t a,l, 1996), therefore it is not expected 
that there will be any.impacts as a result of this.restdratiori activity~ Most, if not all, of the oil 
liberated during the cleanup procedure will_be collect.ed through th~ use of booms and 
skimmers. The use of the cleaning agen~ PES:-51© will hav~ no affect on the flora' community 
from a toxicity standpoint. The application rate and flushing procedures will be monitored 
closely so that the concentration of PES-51© will remain at low levels. 

Invertebrates. As discussed above for marine flora, the pr6P,osed action may reinove or 
damage some intertidal invertebrates through crews walking on organisms (barnacles and 
mussels) or by dragging equipment across them. The actual4'.jection of PE5-51© and washing 
action should result in minimal physical damage. 

Liberated oil from the restoration effort will be collected by booms artd skimmers. Any 
liberated oil that is not collected may have a potential impact on invertebrates in the project 
area. Mussels, crabs, amphipods, and other invertebrate species are expected to receive a single: 
pulse of P AHs at low concentrations. Additionally, oil may continue to enter the water colt1IIUl'· 
from the beach area at even lower concentrations.· Although there may be temporary 
adaptations (such as mussels closing up) of organisms to the initial pulse, there is not expected 
to be any long term effects at the community or population level. Visual observation of the 
macrofauna during the 1993 Sleepy Bay test program saw no acute impacts on the treated beach 
and no observable impacts were noted during the subtidal survey conducted in August 1993. 

The application of PES-51© to the intertidal zone, applied at a niirumal rate to achieve the 
desired effects, along with the tidal action and the addition of ambient water, will result in 
nondetectable concentrations of PES-51©-in the water column as was found during the test 
application in Sleepy Bay in 1993. Af the application rate of 1 gal. per 250 sq. ft, after pre­
washing the beach with ambient water, followed by an immediate beach washing (ambient 
water), on a rising tide, it is expected that the conce11trations of PES-51© in the water column 
will be well under 200 ppb. These levels are well below any levels known to cause toxicity in 
laboratory static toxicity tests. ,Invertebrate toxicity tests using the invertebrate species c. gigas 
(oyster) and M. edulis (mussel) indicate 48 hr LC50s of18.7 ppm and 9.6 ppm, respectively 
(NOAA, 1994; Compendium of PES-51© Aquatic Toxicity Data). These to~city tests use a 
combined survival and abnormal growth endpoint and are therefore sensitive to sublethal 
effects. In addition, the toxicity tests conducted on a mixture of oil and PES-51©, which 
simulate a more realistic exposure scenal;io, indicate the PES-51©/oil mixture was less toxic 
than PES-51©. This is due to the PE5-51© ability to form an interfacial barrier that reduces the 
water soluble fraction ,that is toxic in the water column (Compendium of PES-51© Aquatic 
Toxicity Data). Therefore, tests with PES-51© alone indicate that these. sensitive test species 
exhibit effects at a higher concentration than expected in the field. 

Fish. The physical nature of PES-51© lends itself to easy removal. It's low solubility greatly 
r.educes the likelihood of contamination of subtidal habitats. The primary mode of impact of 
restoration operations on fish are expected to be limited. to physical disturbance of the beach. 

As treatment crews land and work, they will disturb fish in the shallow intertidal zone such as 
pink salmon fry, sculpins, starry flounder, Dolly Varden, and others. Potential project impacts 
to pink salmon are greatly rrunimized by the timing of cleanup activities. Since proposed 
activities will not begin until June 15, virtually all of the pink salmon fry will be gone from the 
intertidal zone. The few pink salmon that may be present and other fish are highly mobile and 
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will swim away from such activity. However, some species of fish may also be attracted to the 
area, at least on the incoming tide. As the crews work, the encrusting invertebrates such as 
barnacles will be stepped on and broken open thereby releasing a food source into the water. 
Also, small epibenthic organisms such as amphipods will be dislodged by the al.rknives and 
attractfish. · · 

As with invertebrates, it is expected that there will be an immediate release of oil and PES-51© 
(albeit at very low concentrations) into the water downslope of the targeted beaches. Due to 
the hydrophobic nature of PES-51©, it is not expected that fish will be exposed to either PES-
51© or the released oil. In addition, fish species have the ability to further reduce exposure 
potential by natural avoidance behaviors. · 

Static laboratory toxicity tests using the saltwater fish M. beryllina and F. heteroclitus were 
conducted on PES-51©. The 96 hr. LC50s forM. beryllina and F. heteroclitus were 100 ppm and 
1425 ppm, respectively. These values are much higher than expected in-field concentrations of 
PES-51©. When PES-51© was combined w~th #6 Fuel Oil, the LCSO forM. beryllina, increased · 
(less toxic) to> 1600 ppm. When PES-51© was combined with #2 Fuel Oil, the LCSO f.pr F. · 
heteroc;litus increased to 5200 ppm (Compendium of PES-51© Aquatic Toxicity Data). Based on 

· these results, it does not seem likely that any toxicity will result from exposure to either 
released oil or PES-51© under real world conditions in a nonstatic system. 

There are a few species of fish that will attempt to hide in the interstices between cobbles and 
rocks, such as gunnels. Some of these fish may come directly in contact with PE5-51© or be 
crushed by workers walking around on the beach. This effect is greatly minimized by the fact 
that treatment activities are focused on upper intertidal areas·rather than further down the 
beach. These are very common fish throughout the region and along the coast down to· · 
Oregon. The potential loss to the ecosystem is minimal and recolonization of gunnels in the 
treatment beaches is expected to be rapid. · 

Marine Birds~ Many of the shorebirds that utilize the project area will avoid the area due to 
disturbance from the proposed restoration operations. Therefore, there are no expected impacts 
from physical disturbances. Any toxicological impacts will be negligible because exposure will 
be limited during the periods of maximal oil or PES-51© concentrations due to human 
disturbance. The large foraging range of the avian species in relation to the size of the 
proposed beach clea11ups, minimizes any impacts from exposure to oil or PE5-51©. Following 
the beach clean~p, it is not expected that any impacts will result from exposure to residual oil. 
Historical studi~s have shown that there have been little or no impacts as a result of exposure to 
residual oil either directly or from ingestion of contaminated prey items (Agler et al., 1995; 
Arthur D. Little, 1991; Trustee Council, 1994). Any residual PES-51© will deteriorate within 96 
hours, and the concentrations are expected to be below {order of magnitude) those known to 
cause effects in avian prey species (NOAA, 1994). 

Marine Mammals. Most of the marine mammals such as harbor seals, will avoid the area· of 
restoration operations due to the noise and human activity of the area. The threat of physical 
injury to these animals is minimal. The other species such as humpback whales or orcas will be 
far enough offshore that they will pot be impacted by the treatment operations or they will 
probably leave the area once the proposed activities begins. Since only small areas will be 
briefly disturbed during restoration activities, adverse affects are considered unlikely. As with 
birds, exposure to potentially to.xic compounds, either directly or through ingesting 
contaminated prey items is considered minimal due to the large foraging range of the mammals 
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and the artifact of avoidance of the area by these mammals during restoration operations. 
Historical information has also indicated, as with bird~,- that there have been little or no impacts 
as a result of exposure to residual oil (Agler et al.', 1995; A.x:thur D. Little, 1991; Trustee Council, 
1994). . . 

Terrestrial Environment 
Birds. Physical stresses to avian species that may use the area to forage are loss of food 
resources in the restoration areas and potential toxicity as a result of ingesting organisms that 
have bioaccumulated compounds associated with the release of the oiled mixture. Since the 
area will only be briefly disturbed during restoration activities, it is not expected that there will 
be any adverse effects on the avian population since they cari avoid the area. Any direct 
toxicity from ingestion of rele.ased oil is highly unlikely since the foraging area is small 
compared to the foraging range of the avian species that may use these beaches. In addition, 
previous studies in Prince William Sound mdic~te low community or population impacts as a 
result of ingestion of oil either directly orfrom ingestion of contaminated prey items (Agler et 
al.~ 1995; Arthur D. Little, 1991; Trustee Council, 1994). Under the brief exposure dunttion of 
this restoration effort, diredtoxicity effects are not of concern, as is described for the marine 
birds. 

Mammals. As with avian species, there is not expeeted to be any adverse effects to manlm.als 
that may frequent the proposed project area. Physical impacts to these beaches may 
temporarily reduce the 'ability 'to forage in this area, however, no impacts are expected at the 
individual, community, or population level as a result of reduced foraging opportunities 
because the foraging range of the mammals that may use this area are much larger than the 
project area and the impact is temporary. 

It is not expected that there will be any toxicity effects as a result of the proposed restoration . 
effort. As with birds, there will be minimal exposure due to the disturbance at the sites and the 
small size of the sites compared to the large foraging range of these mammals that are 
potentially affected by activities at the beaches. Under the brief exposure period of this 
restoration effort, direct toxicity effects, either tfuou:gh direct ingestion or ingestion of 
contaminated prey items, are not of concern as is described for the other vertebrate species. 

Cultural and Socioeconomic Environment . · 
The purpose of the shoreline oiling reduction project is to restore the confidence of the local 

·residents in the quality of the subsistence resources on the beaches and in the general use of 
these beaches. A Chenega Corporation representative will be involved in the pre-treatment · 
selection of restoration areas that will be designated for application of PES-51© as well as the 
post-treatment inspection to determine that the oil reduction operation meets the local residents· 
expectations. The oil reduction project is expected to improve the visual appearance of the 
shoreline, thereby improving recreational opportunities for both local residents and tourists 
visiting Prince William Sound. 

Human Health and Safety 

PES-51© is listed on the EPA's National Product Schedule and has met th_e protocols 
established by the State of Alaska's Hazardous Substance Spill Technology Review Council to 
screen products for· use in spill response. The product has met thereqtiirements of the 
protocols which focus on the acute and chronic toxicity on marine biota .. The short half-life of 

' ' 
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PES-51©, relatively low solubility, low density and inability to emulsify act collectively to 
minimize the potential for exposure to fish or benthic life in the general vicinity. This 
minimizes the opportunity for this material to enter the food chain and create a risk to human 
health. Exposure to PES-51© on the beaches is of minimal risk, procedures for handling PES-
51© will be addressed by' the project health and safety plan and enforced by the site safety 
officer. The infield concentration levels of PES-51© is in the parts per billion range, while 
toxicity tests for fish and invertebrates show PES-51© levels to be in the parts per IIlilJ.ion to 
reach toxic levels and these concentrations exceed the reported solubility of PES-51©. When 
combined with the short half life, there is minimal risk ·to human health to both the clean-up· 
crew and anyone using the beach, post restoration. Most of the hazards will probably be in the 
category of "trip·and fall" and a health and safety plan has.been prepared and a site safety 
officer and onsite first aid person will be present during operations. There will be some 
residual oil left on the beach after treatment that'may be taken up by the fauna within the. 
intertidal zone. 'It may be recommended that subsist~nce har'Vesting of these beaches be 
postponed until the following season. 

Commercial Fishing 

The potential for restoration activities impacting commercial fisheries is negligible. The 
proposed schedule for treatment ends before the commercial salmon fishery begins and the 
nearest salmon hatchery or acclimation facility is too far away to be affected. The chance that 
uncollected PES-51©/oil mixture materials will impact purse nets is remote. The double 
boomed containment system is designed to minimize escapement of PES-51© and the ,residmll 
oil. The amount of material resulting from the shoreline oiling reduction project is small and 
the project will not be in operation during the purse seining season .. 

Other Resource Values Considered. 
Threatened, Endangered or Sensitive Species 

Based on the response letter from the USFWS, there are no threatened or endangered species in 
the vicinity of the project; therefore, no project impact to threatened or endangered species will 
occur. The protected bald eagle is noted to nest in the vicinity of some project beaches and the 
increased human activities and associated noise of the proposed project could affect this 
protected speci~s. To protect bald eagle mating and rearing activities, specific timing of project 
activities at the.beaches where eagles are known to nest will be required. Additional details of 
these mitigation measures are discussed below in Section 7. 

Cultural Resources 

In compliance with Section 106 of the National Historic Preservation Act and 36 Code of the 
Federal Regulations (CFR) 800, counsel has been sought from the Chugach National Forest 
archeologist concerning the possibility of historic properties occuring in the restoration areas. If 
cultural or historic properties are identified during the acutal restoration work, all work will 
cease in that area and the State Historic Preservation Officer will be notified. 

Wilderness 

Beach restoration site ER020B is adjacent to National Forest Land managed as wilderness. No . 
activities will occur above mean high tide thus ther_e will be no impact to the wilderness other 
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. . . 
than increased noise, air emissions and activity associated with the restoration work on state 
land. . · . . · ' · :· · ·· · · · -

Subsistence 

The purpose of the shoreline oiling reduction project is to restore the confidence of the local 
residents in the quality of the subsistence resources. There may be some residual oil left on the 
beach after treatment that may be taken up by the fauna within the intertidal zone. It may be 
recommended that subsistence harvesting of these beaches be postponed until the following 
season. No other effects to subsistence use in the. project areq. would occur from implementing 
the proposed action. 

Alaska Coastal Management Program Consistency 

The Alaska Division of Governmental Coordination is conducting coastal management 
consistency review for this project. Alaska Coastal Managment Program Consistency is 
required for proposed proje<;ts in or affecting coastal areas of Alaska. 

Wetlands and Floodplains 

There are no wetlands or floodplains· in the project area. 

Irreversible or Irretrievable Effects. 

There is no foreseeable irreversible or irretrievable commitment of resources, nor significant 
adverse environmental effects of the proposed action. 

6.0 Cumulative Impacts 

Scientific experts attending the 1995 oiling workshop agreed that the environmental cost to 
implement active treatment in select areas in Prince William Sound would not result in 
significant environmental harm. A limited treatment program could provide benefits to 
Chenega Bay residents and other shoreline users. The short term disturbance of the restoration 
work is acceptable when considering. the long term gains. Therefore treatment of a small area 
within Prince William Sound would be reasonable. 
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7.0 SummarY of Mitigation Measures for the 
Proposed Action 

There are three components incorporated into theproposed shoreline oil reduction project 
intended to mitigate the potential environmentalimpacts of this restoration effort: the 
proposed treatment techniques and treatment material; the timing of the beach treatments; and 
the extensive monitoring program that will be conducted before, and after treatment. · 

As described aJ;l9ve in Section 3, PES-51© was proposed because of its perceived superiority at 
allowing the maXimum amount of oil reduction with the minimum potential for releases of oil 
back into the environment and because it is effective and because the residents of Chenega Bay 
support its use. This treatment chemical can be used with ambient low-pressure washing and 
flooding and is considered to be lower impact techniques compared to other types of'oil 
reduction methods previously used in Prince William Sound. 

Specific mitigation measure related to the treatment material and techniques are: 

• The shoreline will be double-boomed below the treatment area and oil-skimming 
materials will be plentiful to maximize the recovery of oil and PES-51© materials. 

• Treatment will be conducted by working with the incoming ID:d outgoing tide so as 
to use the shoreline waters to aid in the transport of the PES-51/ oil mixture into the 
water for containment and collection. Treatment will not be conducted when the 
lower intertidal zone is exposed to reduce impacts to the lower intertidal areas not 
being treated, except at LA021A where the oil is located in the lower intertidal zone. 

• Treatment is limited to a few beach segments throughout the islands. 
• Air knife insertion will be as deep as possible to miri.imize the number of insertions 

in the beach and to minimize the disruption to substrate armoring. 
• The shorelines selected for treatment have oiling occurring high in the intertidal 

where life is scarce. 
• Ambient temperature, low-pressure washing will be used to minimize the physical. 

impacts of the treatment. 
• Equipment and personnel will be minimized to limit physical 'damage to aquatic life. 

The timing of the beach treatments has been limited to that time of year Uune 15 through July 
18 and September) when impacts to biota can be minimized. Specifically: 

• Salmonid fry are no longer found inshore. 
• Bald eagle mating is concluded. 
• Spring biological production is concluded. 
• Commercial purse seine fishery is not in operation. 

Some additional timing adjustments may be required if a bald eagle nest is found to be actively 
rearing young. USFWS will require that beach treatment within 660 feet of an active nest be 
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postponed until rearing activities are concluded (until the young bird(s) has fledged). USFWS 
personnel will be consulted so that active nests can be identified and appropriate action taken 
to mitigate potential impacts. 

An integral component to the proposed beach restoration activities is the monitoring program 
as detailed in Section 8 below. Those aspects of the monitoring specifically included to mitigate 
potential project impacts include: 

• Pre-treatment identification of sensitive areas and during treatrl:lent direction to 
avoid such areas. · · · 

• Visual inspection of surface waters to insure materials are being adequately 
adsorbed/removed inside the boomed areas and releases are minimized to the 
environment outside of the boomed area. 

• Use of a caged mussel toxicity testing protocol may be used to assess environmental 
effects of the project. 

• Conductance of a mussel and chiton tissue accumulation study at proposed beaches 
to minimize exposure of humans to residual oils that may be accumulated>in tissues 
immediately following treatment. 

8.0 Monitoring 

The overall goal of the monitoring plan is to assess the effectiveness of the oil reduction 
operations on eight targeted beach segments located ori Elrington, Evans and Latouche Islands 
in meeting the objectives of the proposed action. Additionally, the monitoring plan is intended 
to provide data to evaluate the impacts to the biological systems resulting from treatment. The 
monitoring program consists of the following: · 

• A pre-treatment assessment of the beaches to· finalize the plan and collect pre­
treatment data. 

• Post-treatment monitoring of the effectiveness of the program and the changes to 
environmental conditions from the action. 

The detailed Monitoring Plan is included as Appendix A 

As described in Appendix A, the monitoring program will initially delineate the treatment 
locations and determine the pre-treatment levels of residual oil in and on the substrate. The 
main aspect of the monitoring program is to assess the effectiveness of the oil reduction 
program to reduce visually observable oil, determine the remnant oil concentrations on the 
beaches following treatment, and assess its environmental impacts. The monitoring program 
will include sediment and biological sampling before and after the oil reduction operations. 
Macroinvertebrate surveys will not be conducted because the natural variability of these 
populations could mask impacts from treatment. 
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A representative of Chenega Bay will be present during the pre-, during, and post treahnent 
inspection to help guide the restoration activities (Appendix A) . 

Because there is a fixed budget for this project, the interested parties (especially Chenega Bay 
representative) will be required during treahnent to decide the effort to expend oh each beach. 
This is especially important if the shoreline oil reduction program on any one beach takes 
longer than budgeted or requires repeated washing to meet expressed minimum requirements. 
If this occurs, the interested parties will need to reach an agreement on subsequent actions (i.e., 
whether to reduce the level of effort on each beach segment or to concentrate on fewer 
beaches). 

•"':,· .. 
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9.0 List of Preparers and Person Consulted· 

List of Preparers. · . 

The following individuals participated in the formulation and analysis of alternatives, and 
the subsequent preparation of the Environmental Assessment: 
Dianne Munson, Environmental Specialist, ADEC 
Doug Navetski, Aquatic Ecologist, CH2MHill 
Jane Gendron, Marine Ecologist, CH2MHill 
Lisa Saban, Aquatic Toxicologist, CH2MHill 
Randy Whitman, Fisheries Biologist, CH2MHill 
Chris Broderson, Chemist, NOAA · 

The following people assisted in the preparation of the environmental analysis: 

Sandra Schubert, Project Coordinator, EVOS Trustee Council 
Christy Miller, Alaska Department of Environmental Conservation 
Geneen Granger, U.S. Forest Service, NEP A, Region 10 
Ken Holbrook, U.S. Forest Service, Chugach National Forest 
Ken Rice, U.S .. Forest Service, Chugach National Forest 

· Matt Stephl, Stephl Engineers 
Caryn Rea, CH2MHill 

List of Agencies and Persons Consulted: 
.Mark Kuwada, Habitat Biologist, Alaska Department of Fish and Game 
Dan Sharp, Alaska Department of Fish and Game 
Tim Rumfelt, Alaska Department of Environmental Conservation 
Ginny Fay, Alaska Department of Environmental Conservation 
Matt Carr, U.S. Environmental Protection Agency 
Chris Broderson, Chemist, NationalOceanic and Atmospheric Administration 
Dr. Jaqui Michel, Research Planiting, Inc. 
Dr. Bob Spies, Chief Scientist, Exxon Valdez Trustee Council 
Bruce Wright, National Oceanic and Atmospheric Administration 
Stan Senner, Trustee Council Science Coordinator 
Cather;ine Berg, Department of Interior 
Chris Pace, Environmental Specialist, ADEC 
Judy Bittner, Archaeologist, State Historic Preservation Office, ADNR 
Rita Miraglia, Alaska Department of Fish and Game, Subsistence 
Malin M. Babcock, Marine Biologist, National Oceanic and Atmospheric Administration 
Brad Hahn, On-scene Coordinator, Prevention and Emergency Response, ADEC 
Steve Rogg, Petroleum Environmental Services 
Leslie Pearson, Environmental Specialist, Alaska Department of Environmental Conservation 
Linda Y arbourogh, Archaeologist, US Forest Service 

. ., 
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Jeff Davis, Alaska Division of Govemmental.Coordination 
Kurt Fredrickson, Director, Spill Prevention and Response, ADEC 
;Ron Morris, Commanding Officer, USCG, Valdez Alaska 
Randy Sting, Army Corp of Engineers 

. Claudia Slater, Habita~ Biologist, Alaska Departi:nent of Fish and Game 
Andy Gunther, Assistant Chief Scientist, Exxon Valdez Trustee Council 
Mike Bennett, Natural Resource Manager, Alaska Department of Natural Resources 
Kurt Fredrikson, Alaska Department of Environmental Conservation 
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Appendix A 

Chenega Beach Cleanup Monitoring Plan 

Goals, Objectives, and Strategy of the Monitoring Program 

Goals 
The. overall goals of the monitoring program are to assess the effectiveness of the oil 

reduction operations on eight targeted bea.ch segments located on Elrington, Evans and 

Latouche Islands and document impacts to the physical and biological systems at these 

beaches. The effectiveness of the oil reduction operation will be determined by a .. visual 

reduction in the amount of oil observed in the substrate exposed to treatment'and.by 

chemical analysis of the levels of petroleum hydrocarbons in the surface and subsurface 

. sediments. To assess the affects on the biota resulting from the oil reduction operations, 

mussels and chitons tissue from treatment beaches will be analyzed. To assess 

bioaccumulation and toxicity related to the treatment operations, a caged mussel 

experiment will be conducted. Additionally, visual impacts to the environment, either 

shoreline wildlife or intertidal or marine resources, will be documented during 

treatment. 

Objectives 
The objectives from the Workshop Report (Loeffler et al, 1996) and from PES, Inc. (1995) 

have been modified for use in this plan to include the following: 

• Objective 1: Significant reduction in visually observable surface and subsurface 

. sediment. 

• ·Objective II: Significant decrease in the levels of measurable petroleum 

hydrocarbons in the surface and subsurface sediment. 

• Objective III: No significant environmental impact on biota arid no evidence of 

petroleum hydrocarbons being introduced into the water column. 
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Strategies and Samp~!ng Approach· 

The strategy and measurement obj~tjves fo~ each objective are discussed b~low. 

Objective I 
Objective I will be met by·comP,leting the followil\g steps: . 

~ ' . . 

• The projectOv~rsight Committee, consisting ()f representatives from Chenega, 

Alaska Department of Environmental Conservation (ADEC):and the OilSite 

representativ~ contrac~ed to the Prince William Sqund Economic Development 
. ' . ) ' . . 

Council (PWSEDC) will identify the treatr:nent areas and document visual 

observations on oil survey forms (attached) before, during, and after treatment. The 

oil survey method has been the basis for a standardized method to characterize the 
. . 

.level of reD'lllant oil in both the surface and subsurface over time (Exxon, 1991; 

Gibeaut et al., 1995) .. 
. . :. . . . ,. 

• The onsite representative{s) will exte~i~ely photograph and videotape the targeted 

beach segment before, during; and after treatment, the treatment operation at each 

beach segment, and each sample location during sampling. (\.photography form 
.. , 

{attached) will be completed for each photograph taken. 
. \ . ~ . 

• When the budgeted amount of effort (freatm~nt days) has been expended at each 

beach site, the Oversight Committee will compare the pre- and post-treatment oil 

survey forms and readily available photo documentation of each treated beach 

segment to assess the level ofoil reduction that was achieved·. If the Committee 

finds that the oil reduction eff~rt has achieved a 50 percent or g~~ater removal ; 

·success, the beach restoration will be considered completed. If the Committee elects 

to extend treatment at a beach beyond the budgeted level of effort, it will impact 

the level of effort expended at other target beaches. I{ any beach receives less than · 
. ' 

the budgeted treatment effort, the objective of 50 percent removal is not expected to 

be achievable. 

Objective II 
The endpoint of Objective IT is to have significant deqeases in the levels of measurable 

petroleum hydrocarbons in the substrate. NOAA ·criteria for effectiveness during the 
~ . . . ... ' . ' 

Morris J. Berman oil spill test of shoreline cleaning agents was greater than 20 percent 

Appendix A Monitoring Plan A-2 



removal. Results from the 1993 pilot test at Sleepy Bay using PE5-51® indicated a 70 

percent removal rate. The targeted removal effectiveness for this oil-reduction program 

is SO percent: 

To assess the percent-reduction in hydrocarbons at each target beach, samples collected 

before treatment will be compared to data collected from the same location immediately 

following treatment (less than 6 weeks) and 12 months after treatment. 

To accomRlish this objective, the following will be performed for each beach segment: 
~: 

• Spot s~diment samples will be taken for before and after comparisons at each 
,, 

individual sample location, not for between-location or between-beach comparisons. 

As such, the locations will be specifically selected to include any especiaily oily 

areas, to be ·distributed roughly over the entire area to be cleaned, and to identify 

spots that are practical for sampling. An average of eight sediment sample locations 

will be selected for each beach. Enough information on each sample location will be 

recorded so that each.location can be readily found again for the later sampling 

times. Most analysis of sediment samples will be by ultra-violet fluorescence 
. . 

spectrophotometry (UVF}, a quick screenillg method (see Analysis section below). 

Comparisons will be made between the samples taken from a single location at the 

three sample times. 

• . Vertical transect samples will be taken to determine whether oil is simply moved 

down the beach instead of being cleared from the beach altogether. A single 

transeef for each beach will be placed in a convenient and practical location 

extendfng from the area to be cleaned down slope into the low intertidal area. 

Approximately eight sample points will be selected along the transect. Analysis of 

sediment samples will be by ultra-violet fluorescence spectrophotmetry (UVF). 

Comparisons will be made between the distributions of HC~ along a single transect 

at the three sample times. 

• Observations made by the sampling team will be documented on a S~ple Location 

Data Form developed for this project (attached).' Information on site conditions 
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(surface and ~ubsurface), $d the presence o,f rydrocarbon odor will be recorded 
- '.t . '•. " ,' 

during each sampling event. Sample locations wi!J qe photographed. 

• All samples will be frozen as soon as retrieved tro~. the beach, and brought frozen 

to the NMFS Auke Bay Fisheries La~oratory for analysis. Two different analytical 

methods will be used, an ultraviolet-florescence (UVF) quick screening technique 

and complete analysis by gas chromatography I mass spectrophotometry (GC/MS) . 

. All sediment sample HCs will be IT\easured by UVF, in terms of f.lg total petroleum 

hydrocarbons (TPH) per gram of wet sample weight. This .method is sufficiently 

accurate to compare HC concentr~tions on th~se beaches when calibrated with a 

GC/MS analysis of one sample per beach. This method gives results more quickly 

·and far less expensively than GC/MS ... 

• The quantity of beach runoff captured in the water with skimmers will be measured 

as will be the volume ofPES:-51®. use~. These data should riot be used as a 

quantitative measure of oil removal due to the difficulties of determining volume 

percents of oil residue, PES-51® and water in the field. This information will be 

obtained and recorded daily by the onsite representative. A typical oily water 

collection form is provided at the end of this section. 

Objective III 
Impacts to the biota from treatment activities will primarily be assessed through 

chemical monitoril;lg for petroleum hydrocarbons in biological tissues from organisms 

found at the treatment beaches. Biological monitodng will also be conducted through 

the use of a caged mussel experiment and visual observations of impacts to wildlife and 

marine resources. The monitoring proposed to a¢hi.eve Objective III is outlined below. 

• Visual Observations. ~y materia~ escaping from the boomed area on the surface 

will be visually observed and action taken _to prevent further escapement. 

• Mussels (Mytilus trossulus) will be sampled during three sampling events; before 

treatment, one month following and .one year after treatment, on as many of ~e 

eight beaches that have sufficient mussels to sample. The value of measuring the 
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total petroleum hydroc~bons m mussel tissue before and after treatment comes 

from their tendency to concentrate compounds they are exposed to, which makes 

low levels of petroleum hydrocarbons in the water column easier to detect. As filter 

feeders, they process large volumes of water and integrate the contents over time 

and space. Finding petroleum hydrocarbons in mussels also demonStrates that 

those compounds are available in the food chain. 

• . Chitons (Katharina tu-nicata) will be sampled for petroleum hydrocarbon 

bioaccumulation. Chi tons are listed as a subsistence resource on almost every beach 
"l? ' • ' 

segmenttargeted for treat:ni.ent, indicating that they would be available for sampling 

at most beaches. The levels of petroleum hydrocarbons in chiton tissues would be of · 

interest to the local residents as a demonstration of the final degree of "cleanliness" 

and usefulness·of these beaches other than oil levels in the sediment. Hydrocarbons 
- . 

will be monitored to determine whether they temporarily carry increased 

·hydrocarbon levels in the month following treatment and whether they are 

essentially hydrocarbon-free one year following treatment. 

• All tissue samples will be frozen as soon as retrieved fro:rri the beach, and brought 

frozen to the NMFS Auke Bay Fisheries Laboratory for analysis. All biological tissue 

sample HCs will be measured by GC/MS, the only adequately accurate analysis 

available for HC's in tissues. 

In addition to the proposed tissue monitoring program, a caged mussel test program 
;,t 

will be cond~cted at one beach segment. The caged mussels will be conducted at 

one beach segment to evaluate bioaccumulatj.on of petroleum hydrocarbons released 

into the water by the shoreline oil-reduction program. Caged bivalves were used in 

a number of studies as part of the Exxon Valdez oil spill and there is an extensive 

tissue P AH database available. Caged bivalves facilitate monitoring chemicals and 

associated effects over time and space. The caged mussels will be used here as a 

water sampling device, to measure HCs in the water column without the 

confounding·factors of air exposure or direct contact with stranded floating material 

that will affect the indigenous mussels. 
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• As an additional measure of effects on resources, a wildlife impact form will be 
. . : . 

completed by the onsite representative ,observing any impact to birds, deer, otters, or 
~ . . ' ' 

other wildlife ( see example. form). _ 

Methods 

Thif; section describes sampling methods recommended for sediment, water quality and 
biological sampling. -

Sediment Sampling 

• Spot sediment sample locations will be specifically selected to include any "' 

especially oily area, to be distributed roughly over the entire area to be cleaned, and 

for spots that are practical for sampling. Practicality includes two factors: presence 

of sediment fine enough to sample (grain size no larger than pea gravel), and 

patches of samplable sediment large enough to suppo~t nine sampling pits (at least 

1000cm2 available, after any cobbles or small boulders having been lifted off of the 

sediment surface). ~oughout this protocol, a "sample location" will mean one of 

these selected ;;-::: 1000cm2 patches of samplable sediment. An average of eight 

sediment sample locations will be selected for each beach. The sample taken from 

each location will consist of three sub-samples (approximately 30cm3 each) 

composited in one HC-free glass jar, along with three similar sub-samples taken 

from lOcm below the three surface sub-samples. Holes dugfor_removal of there 

deeper sub-samples will be refilled for a mirrlmum of disruption to the sample 

location, and any cobbles or small bo11lders ·removed will be replaced. The three 

holes dug at each subsequent sampling time will be from the same s~mple location 

but will not necessarily coincide with the initial three holes. Enough information on 

each sample location must be recorded (field notes, GPS readings & photographs) ·.:-

that each location canbe readily found again for the later sampli,ng times. 

• Transect samples will be taken along a single transect for each beach, placed in a 

convenient and practical location extending from the area to be cleaned down slope 

into the low intertidal area. Approximately eight sample points (fewer- for a . 

particularly steep beach, more for a very level beach) willbe.selected alpng the 
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transect. They will be approximately equidistant from each other, butmost will 

almost certainly have to be adjusted up or down slope from the prescribed point to 

find a practical sample location. Sample location requirements are much like those 

for the spot sediment samples above, but smaller patches of sampleable sediment 

will be adequate because only surface sediment is needed in this case. Each sample 

will consist of three sub-samples of surface sediment composited in one HC-free 

glass jar. 

• All sediment samples will be stored in coolers containing. blue ice to main tam a 

cooler temperature of 2 to 6°C. Sample jars will be wrapped in bubble wrap to 

prevent breakage during shipping. Chain-of-custody forms will document the 

samples collected and will be signed by the sampler. Theform.S will contain -~ 

information on the actual sample location duplicated and will be retained in project 

files. The cooler will be taped shut and custody seals applied before shippirig to the 

analytical laboratory. 

• The samples will be brought to the NMFS Auke Bay Fisheries Laboratory to measure 

total petroleum hydrocarbons. 

Biological Sampling· 

Mussel sampling 
·1. Mussels (Mytilus trossulus) should be present at most of the targeted beaches, albeit 

2. 

3 . 

in low q~nsities. It is probable that individuals will need to be collected from a 

number. of locations on the beach segment to obtain the volume.needed. Mussels 

should be collected from throughout the areas designated for cleaning, and the areas 

directly down slope from them. 

At least 20 individuals should be collected to be composited into a single sample. At 

least one beach segment, should have replicate samples collected to determine 

variability. 

Record the locations of the sampling sites. These can include descriptions in field 

. notes which include distance and bearing from identified landmarks, or marking the 

location on a site map or on aerial photographs. 
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4. · All samples will be stored in coolers .containingblue ice to maintain a cooler 

temperature of between 2 and 6°C and frozen within 12 hours. ·Sample containers 

will be wrapped in bubple wrap, if needed, to prevent breakage during shipping . 

. Chain-of-custodyfo~ms will document the samples collected and will be signed by 
'.' ' 

the sampler. The forn:tS will contain information on the acttial sample location 

. duplicated and will be retained in project files. The cooler will be taped shut and 

custody seals applied before shipping to the analytical laboratory. 

5. The samples will be brought to the NMFS Auke Bay Fisheries Laborator}r to measure 
"1 - . 

TPHbyGC/MS. 

Chiton Sampling · ~'-

1. Chi tons (Katharina tunicata) .are listed as a subsistence resource on almost every 

beach segment targeted for treatment, indicating that they would be available for 

sampling at most beaches. It is probable, that individual Chiton5 will probably be 

found well-below the areas designated-for cleaning, and should be collected from 

throughout the areas directly down slope from areas to be cleaned. 

2. Collect approximately 3 to 5 individuals and composite into a single sample, enough 

to supply at least 10 gran:lS of tissue~ At least one beach segment should have 

replicate samples collected. 

3. Record the locations·of the samplirig sites. These can include descriptions in field 

notes whieh include distance and bearirig fromidentified landmarks, or marking the 

location on a site map.or on aerial photographs. 

4. All samples will be stored in coolers containing blue ice to maintain a cooler 

temperature of between 2 and 6°C. Sample containers will be wrapped in bubble 

wrap, if needed, to prevent breakage during shipping. Chain-of-custody forms will 

· document the s·amples collected and will' be signed by the sampler.· The' forms will 

contain information on the a(itual sample location duplicated and will be retained in 

project files. The cooler will be taped snut and custody seals applied before 

shipping to the analytical laboratory. · 

5. The samples will be brought to the NMFS Auke Bay Fisheries, to measure TPH by 

GC/MS. 
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Caged Mussel Program 

1. To address concerns about the release of residual oil and PES-51® into the water. 

columns, it is rec9mmehd~d that a caged mussel program be implemented at one of 

the targeted beach segments. This work should be p~rformed by an experienced 

contractor. 

2. Approximately 500 mussels will be collected from a clean source in Prince William 

Sound; and caged in 5 groups of at least 100 mussels. The cages will be anchored 

with ~eights and floats that keep them approximately one meter below the water 

surface at all times. 

3. Three groups will be anchored in water down slope from designated cleanintJ areas, 

and two will be anchored outside the direct influence of the cleaning process, one 

beyond each end of the area to be cleaned. · . 

4. The cages ofmussels will be deployed several weeks before the scheduled cleaning. 

Samples of 20 mussels from each cage will be collected four times, just before 

cleaning, during the cleaning process, shortly after the cleaning process and at the 

end of the sum.Iner. 

5. All tissue samples will be stored in coolers containing blue ice to maintain a cooler 

temperature of between 2 and 6°C. Sample containers will be wrapped in bubble 

wrap to prevent breakage during shipping. Chain-of-custody forms will document 

the samples collected and will be signed by the sampler. The forms will contain 

three carbon copies such that the top two forms will be included with the sample 

·shipment and the third copy will be retained by the sample team. The forms 

shipped with the samples will be enclosed within a large resealable bag that is taped 

to·the inside lid of the cooler. The file copy will contain information on the actual 

sample location duplicated and will be· retained in project files. The cooler will be 

taped shut and custody seals applied before shipping to the analytical laboratory. 

6. The samples will be Sent to an analytical laboratory, accepted by the Trustees, to 

measure TPH by GC/MS. 
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Monitoring Program 

Table 6-1 sumni.arizes the proposed rriorutoring program, indicating the measurements 
. . ' ' ' 

to be documented during performance of Phase II of the· restoration project. The 

monitoring program will be completed in separate events, namely: 

• Pre-treatment monitoring 

• Monitoring during treatment 

• 1 month post-treatment monitoring 

• 1 year post-treatment monitoring 
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~easurennentJ\pproach Treatnnent Treatnnent Post- Treatnnent Observed 

Treatnnent 

Objective I. Visual Reduction in Oil 

Record and photograph, X X X X 

oil conditions at sampling 

locations 

Objective II. Oil Removal 

~easure petroleunn X X X 

hydrocarbons in sedinnent 

Collected oil - boonned X 

area (daily) 

Collected oil - beach X 

surface (daily) 

Objective III. Impacts 

Water colunnn nnonitoring X X 2-10 days 2-3 nnonths 

using caged nnussels post post. 

Biological survey X X X 

Wildlife innpact X 

r 
Additional Information 

l 
Daily area treated X 

Daily PES-51® used X 
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Pre-Treatment Monitoring . . 

• The project Oversight Comnuttee wilfidentifY the areas to be treated, marking the 

boundaries with flagging. 

• The treatment area data formwill be completed (see example) .. 

• The shoreline oiling form will be completed (see example) .. 

· • Photographs and videos will be taken ot'the generill beach area at low tide to 

document baseline conditions .. · in addition, photographs and videos, detailing the 

conditions of the pre-treated areas will be taken. The purpose is to be able to pair up . 

pre-treatment photodocumention with post-treatment photodocumentation to 

determine whether Objective I has .b~n met. A photography form will be 

completed for each photograph taken. The locations of the treatment areas will be 

documented so that the pre-treahnentl6cations can be reestablished for the post­

treatment docUmentation. · 

• Each .area will be investigated for presence of eagle nests because of the potential for 

· eagle nests to be located at or near treatment areas. If a eagle nest is discovered 

within 660 feet of the tre~~ent area, a determination by USFWS'needs to be made 

as to whether or not the nest is active. If the nest is active, USFWS will need to 

·determine when activity can take place within the ·eagle nest buffer. 

• Sediment sampling as described in the methods section will be implemented. 

• Biological sampling for mussels, chi tons and the caged m'!J.SSel program will 

implemented. 

Monitoring During the· Treatment· 

• The treatment process will be documented daily by photographs and videotape. 

• The amount of PES-51® used, the amount of oil recovered in the containment area, 

and the size of the area treated will also be recorded on a daily basis. All monitoring ~! · 

information during treatment will be obtained· and recorded by the onsite 

representative. 

• A wildlife impact form wjll be completed by the onsite representative observing any 

impacts to birds, terrestrial or marine ma:ri"thlals or any other wildlife. 
,, 
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Post-Treatment Monitoring 
• . Immediately after completion ·Of the shoreline oil-reduction program at a beach 

segment, the project Oversight Committee will visually inspect each treatment area 

to determine whether Objective I has been met. 

• The treatment area data for:m will be completed (attached). 

• The shorelineoiling form will be completed (attached). 
. . . 

• Photographs and videos will be taken of the general beach area at low tide to 

document post treatment conditions. In addition, photographs and videos, detailing 

the con~tions of the pre-treated areas will be taken. A photography form will be 

completed for each picture. 

• Sediment sampling as described in the methods section will be conducted 

approximately one month and one year following treatment using methods 

described above. Post-treatment sediment samples will be taken from the same sites 

. . as the pre-treatment sediment samples so that paired samples can be !=Ompared to 

determine levels of petroleum hy~ocarl;>on reduction .. 

• Biological sampling for mussels, and chitons will be conducted approximately one 

month post-treatment and one year post-treatment .using methods described above. 

Analysis and Reporting 

Analysis 
The data assessment will address the following analyses: 

Visual analy~is of oil conditions. The principal assessment issue is the visual change in 

oily conditions· in. the beach segment from before to.after treatment. The data 

· documented in the oiling summary form before and after treatment and the 

. photodocumentation of pre-and post-treatment will be compared to assess the type and 

magnitude of reduction in each treated segment. The assessment protocol follows the 

approach described in Gibeaut, et al. (1995). 

Chemical analysis of oily sediment. The principal assessment issue is the change in oil 

concentrations in each beach segment before and after treatment. To address this issue, 
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results for the same beach segment win be compared before and after treatmEmt for TPH 

usin9 UVF. ·These comparisons may be done by in~vidual sites,-;ansects, or through 

an aggregation of the results_ of a treated beach segment. The distribution of 
. . . 

hydrocarbons along thevertical·transects will be compared befQre ~dafter cleaning to 

determine if oil has simply been moved down slope. 

Biological survey. The principal assessment issue is the change, if any, in the petroleum 
' . . 

hydrocarbon content of :rp.ussel and chiton tissues during and following treatment by 

PES-51®. Bioaccumulation analyses of mussels and chitons. 

Reporting .. · ' 

Submit three copies of the draft project report to the Chief Scientist and on~ copy of the 

draft"report to the Science Coordinator at the Restor~tionOffice for peer review. 

(estimated at about 70 pages for the main text and 160 pages of appendices) win be 

submitted 4 months following the treatment of the final beach segment, approximately 

January 31, 1998. The preliminary outline of the draft report is based on the format 

required by Exxon Valdez Oil Spill Office and includes the following sections: 

• Abstract: a one-page summary of the study history, abstract, key words, project data · 

and recommended citation. 

• Executive summary: a c;oncise statement of the purpose, scope, methods, results~ and 

conclusions of the report. 

• Introduction: a description of the nature, scope and area of activities. It also will 

review the applicable reference literature, the methods, and the principal results. 

• Objectives: a statement of the objectives of the activity. · 

• Methods: a description of the methods and activities. 

• Results: a description of the results of the monitoring and other observations of the 

beach treatments; 

• Discussion and Conclusions: an interpretation of the results, discussion of their 

significance, and a statement of the conclusions on the effectiveness of the 

restoration project 

• Literature Cited: the references for the reports. 
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• Appendices: the appendices will include a summary report on the beach treatment 

process, including methods, observations during treatment, total treatm~nt time 

required per beach segment, and any activities that affected the project scope and 

schedule if applicable. Field notes and monitoring forms completed by the onsite 

representative and contract survey crews will also be included as an appendix, as 

will the laboratory data ·sheets. Selected photographs will be included to document 

site conditions of each beach. 

,•, 

All photographs will be maintained and logged in the project notebook. 

4 months aft~r the 1 year post-treatment sampling is completed a draft final report will 

be submitted to the EVOS Chief Scientist for review. After the final report is appiPved 

by the Chief Scientist, 32 bound and 4 camera-ready copies of the final report will be 

submitted to the Oil Spill Public Information Center (OSPIC) and 2 bolind copies of the 

final report will be submitted to the EVOS Chief Scientist .. · 
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CHENEGA BEACH RESTORATION PROJECT 
WILDLIFE IMPACT FORM 

(to be completed if distressed wildlife is observed) 

RECORDER'NAME -----------------

DATE, _______ __ 

TREATED SEGMENT ________ ~ SUBSEGMENT ___________ __ 

OBSERVATIONS ___ ~--------------------
/ 
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Appendix A 

CHENEGA BEACH RESTORATION PROJECT 
SHORELINE OILING SUMMARY 

. (To be completed for each ~ampling location) 

Monitoring Plan A-17 



•, 
-· .. _· 

CHENEGA BEACH RESTORATION PROJECT 
PHOTOGRAPHS~YFORM 

(To be c9mplet~ for each photograph) 

PHOTOGR.APHER ___________ .DATE & TI:ME _____ _ 

SEGMENT _____ __ SUBSEGMENT ___________________ ___ 

ROLL NUMBER ___ FRAME NUMBER ____ _ 

PHOTO LOCATION ___________________________ _ 

OBSERVATIONS ________________________________ ___ 

---~-----------------------------~------~----- ~' 
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CHENEGA BEACH RESTORATION PROJECT 
SAMPLE LOCATION DATA FORM 

(To be completed for each preliminary sample location) 

SAMPLING TEAM ____________ DATE & TIME'------

PERSON COMPLETING THIS FORM -----------,---------''----

SEGMENT ____ _ SUBSEGMENT _____________ ___ 

BLOCK NUMBER---- TIDAL HEIGHT _______ _ 

DISTANCE FROM SAMPLE AREA TO WATER AT LOW TIDE (m). ______ _ 

SURF ACE CONDmONS (rocks, sand, boulders, type, and coverage area; depth of rock removed) 

OILY SMELL? NO YES 

WAS SAMPLE COLLECTED AT LOCATION? _NO (end ofform) _YES (continue) 

SEDIMENT CONDmONS (rocks; sand, boulders, type, and coverage area; depth to bedrock, if reached 
in under I 0 em) 

OILY SMELL? NO YES 

·APPROXIMATE SAMPLE VOLUME ___ ml 
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CHENEGA BEP,.CH RESTORATION PROJECT 
COLLECTED Oil.. Y WATER SUMMARY 

(To be completed daily) 

RECORDER NAME----------------

DATE. _________ __ 

TREATED SEGMENT _______ __ SUBSEGMENT ________________ __ 

QUANTITY OF PES-51® USED --------·gallons 

QUANTITY OF Oll..Y WATER REMOVED COLLECTED W/ SKIMMER gallons 

QUANTITY OF ABSORBENT PADS WITH COLLECTED Oil.. pads 
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Figure 1 
Project Location 

Chenega Beach Restoration Project 
Prince William Sound, Alaska 

Source: Oil95, Alaska Depanment ot Environmental Conservation. November. 1995. 
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Oil95. Alaska Oepanment of Environmental Conservauon. Novemoer. 1995. 
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Figure 2 
Beach Site Locations 

Chenega Beach Restoration Project 
Prince William Sound, Alaska 
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APPENDIX C CHARACTERISTICS OF THE PROPOSED RESTORATION BEACHES 
Location Site Environmental Community Substrate Type Residual Oil Square Comments 

Sensitivity Concerns . Meters 
Elrington ER020-B Mussel Bed Popular picnic area; large sea Cobble and boulders Surface and subsurface oil 1,500; Subsurface oil appears to be decreasing with time. 
Island lion population; whale foraging; over gravel sediment residue, sheen in water 4work Site is within eye site of Chenega Bay. There.are two 

land otter dens; chiton pools and asphalt pavement days locations at this site with heavy SOR amongst bedrock 
harvesting; duck, deer and seal in western and eastern outcropings. 
hunting; prespill seal pupping pockets. 
area. 

Evans EV037-A None Duck and seal hunting. Large boulders over Asphalt pavement, as well 1,100; Majority of oil is AP and SOR between and under 
Island gravel sediment as surface and subsurface 3 work days boulders at the high and supra intertidal zones 

oil residue, sheen in water 
pools 

EV039-A None Duck and seal hunting; land otter Cobble and boulder Asphalt pavement, tar 2,000; A large area of soft and friable AP is present on the 
dens; octopus harvesting. armor over gravel patties, as well as surface 4 work days south part of the site. The AP is as much as 25 em 

sediment, beach and subsurface oil residue thick. Two other smaller and less concentrated areas 
divided by stream of AP and SOR are also present in boulder and 

bedrock settings. 
Latouche LA015-C Anadromous Duck, seal, and bear hunting; Boulders over gravel Mousse on the underside of 1,500; One area has significant oil remaining. 
Island stream chiton harvesting sediment, stream boulders, sporadic pockets 3 work High concentrations of AP and SOR "'bccur interstitially 

near eastern border of surface oil residue, tar days between large immobile boulders and bedrock. No 
patties and sheen in water significant 

.POOlS subsurface oil remains at this site. 
LA019-A None Duck, seal, and bear hunting; Boulder armor over Asphalt pavement, mousse 3,700; The eastern 1/4 of the subdivision, is bordered by a 

chiton harvesting, subsistence gravel sediment and surface oil residue 6 work days prominent outcrop and large boulders. This natural 
bottom fishing, popular wood among the boulders border separated the site for the PES test. It has a 
collecting area; berry picking. concentrated area of AP/MS amongst boulders and 

cobbles. Subsurface oil coincides with surface oil. 
LA020-B None Duck, seal, and bear hunting; Cobble and boulder Patchy areas of asphalt 1,000; Large Boulders with AP and SOR stuck in between. 

,, chiton harvesting, subsistence armor over gravel pavement, as well as 3 work 
I 

bottom fishing, popular wood sediment, stream surface and subsurface oil days 
collecting area; berry picking. near northern border residue 

LA020-C None Duck, seal, and bear hunting; Boulder armor over Patchy areas of asphalt 14,000; Four large areas of significant oiling occur at this site. 
chiton harvesting, subsistence vertically aligned pavement, as well as 16 work . The oiling is primarily AP and SOR occurring in vertical 
bottom fishing, popular wood shale bedrock and surface and subsurface oil days shale and amongst boulders and cobbles. Subsurface 
collecting area; berry picking. gravel sediment residue, sheen in water oil is often an extension of surface oil. 

pools 
LA021-A None Fresh water; wood gathering; Boulder cobble Discontinuous light oil 1,500; Oiling occurs as sporadic AP, SOR, CT, St. Subsurface 

berry picking; chiton harvesting beach overlying residue in subsurface soils 3 work days oil is coincident with surface oil. Unable to locate oil in 
shallow bedrock 1994. treatment should occur at a tide level of 3.0" 

lower. 

· Source: W - Residual Shoreline Oiling Restoration Project 95266; Final 



Appendix D 
Workshop Participants 

Chenega Residents · 
Paul Kompkoff, Jr. 
Patti Totemoff, Chenega Corporation 
Chuck Totemoff, CEO, Chenega Corporation 
Charles (Peter) Selanoff 
John Totemoff 
Phillip Totemoff · 
Mike Eleshansky 
Don Kompkoff, Sr., President, Chenega Village Council . 
Carol Ann Wilson, Board Member of Chenega Corporation ancf of Chenega Village Council 
Gail Evanoff, Board Member of Chenega Corporation · · 

· Larry Evanoff, Village Council Administrator 
Jewel Boyles 
Peter (last name unknown) 
Darrell Totemoff 
Pete Kompkoff, Jr. 

I 

Expert Reviewers 
Dr. Ed Owens, OCC Limited. 
Dr. Jaqui Michel, Research Planning, Inc. 
Dr. Jim Gibeaut, Bureau of Economic Geology, University of Texas, Austin · 
Kathy Frost, ADF&G 
Dr. Bob Spies, Trustee Council Chief Scientist 
Bruce Wright, NOAA 
Stan Senner, Trustee Council Science Coordinator 
Ernie Piper, Special Assistant to the Commissioner, ADEC 
[Dr. AlanMearns was invited, but family illness kept him from participating. He did send 
materials for presentation, and Dr. Jaqui Michel presented the results of his work] 

Trustee Council Staff 
Bob Loeffler, Planning Director, Trustee Council 
Sandra Schubert, Project Coordinator, Trustee Council 
Dr. Joe Sullivan, ADF&G 
Ray Thompson, USFS 
Bud Rice, National Park Service 
Eric Myers, Director of Operations, Trustee Council 
Molly McCammon, Executive Director, Trustee Council 
Dean Hughes, ADF&G . 
Cherri Womac, Trustee Council Staff 
Catherine Berg, Department of Interior 
Martha Vlasoff, Chugach Heritage Foundation, Public-at-Large, Public Advisory Group · 
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Other Participants 
Pam Brodie, Environmental Representative, Public Advisory Group 
Chris Beck, Public-at-Large, Public Advisory Group · 
Rita Miraglia, ADF&G (Principal Investigator, Subsistence Planning & Coor. Projects) 
Malin M. Babcock, NOAA (Also Principal Investigator for the Mussel Projects) 
Brad Hahn, ADEC, State On-scene Coordinator 
John Bauer, ADEC 
Gail Irvine, NBS, (Principal Investigator, Shoreline Monitoring Projects). 
Tex Edwards, PWS RCAC . 
Karl Pulliam, Seldovia Response Team 
John Whitney, NOAA Scientific Coordinator 
Dianne Munson, ADEC 
Ann McCord, Executive Director, Cook Inlet RCAC 
Name Unknown, Cook Inlet RCAC 
Dr. Bill Alter, Petroleum Environmental Services 
Steve Rogg, Petroleum Environmental Services 
David Bruce, ADEC 
Dick McKean, ADEC 
Harry Young, ADEC 
Leslie Pearson; ADEC 
Marie Becker, CIRCAC-State Chamber 
Joel Cusick, NPS 
Judith Miller, Gallagher Marine Systems 
Dan Mann, UAF 
Carol Fries, ADNR 
(Two other people attended but did not sign in.) 
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United States Department of the Interior 

IN RErLY REFER TO: 

ESO 

Ms. Dianne Munson 

FISH AND WILDLIFE SERVICE 
lO 11 E. Tudor Rd. 

Anchorage, Alaska 99503-6199 

Alaska Department or" Environmental Conservation 
555 Cordova Street 
Anchorage, Alaska 99501 

Dear Ms. Munson: 

FEB 2 5 1997 

.. 1 l ...,) 

This is in response to your request for operational guidance to avoid disturbing nesting eagles 
in the vicinity of the Chenega Area Residual Oiling Reduction Project near the village of 
Chenega Bay in southwest Prince William Sound. It is our understanding that eight beaches 
are scheduled for oil removal restoration in the spring and summer of 1997. Restoration work 
will include the use of a biosurfactant, PES-51, which will be injected into the subsurface soils 
using an airknife injection process. During the treatment process, ambient seawater will be 
flushed over the treatment area to move the displaced oil to the shoreline and nearshore waters 
where it will be collected with sorbents and skimmers. The treatment area will be surrounded 
with containment boom and sorbent boom during the process. Collected oily liquid and solid 
waste will be disposed in a manner that meets the appropriate disposal regulations. 

In consultation with the Fish and Wildlife Service's, Ecological Services- Anchorage Field 
Office (Gary Wheeler, pers. com., 2/24/97), it was determined that based on previous Service 
surveys for Bald Eagle nests, there are nests located on and in the near vicinity of the targeted 
restoration sites on Latouche Island and Evans Island, and there is the potential for nests at the 
Elrington Island location. 

Bald eagles in Alaska are protected under the Eagle Protection Act. Under the Act individuals 
are prohibite~ from taking bald eagles, their nests and eggs. Taking is defined in the Act as to 
"pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or disturb" (16 
U.S.C. 688a). While the Service can recommend ways to avoid the take of eagles as defined 
by the Act, considerable discretion is left to the landowner or party responsible for the action 
as to what measures should be taken to ensure that the eagles are not disturbed. I am enclosing 
a copy of our booklet titled ''Bald Eagle Basics - Alaska" which provides the Service's 
recommendations for avoiding disturbance to nesting bald eagles. Those recommendations 
most pertinent to your operation would include the following: 

Avoid operation of all-terrain vehicles and concentrations of noisy vessels within 330 
feet of an eagle nest during the nesting season. 
A void operation of heavy construction equipment within 330 feet of an eagle nest 
during the nesting season. 
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A void obtrusive human activities within 330 feet of an eagle nest during the nesting . . . 
season. 
A void land-use activities that produce intermittent loud noise during construction within 
660 feet of an eagle nest. 
Aircraft corridors should be located .no closer than 1000 feet from an active eagle nest 
during the nesting season. 
Toxic chemicals should not be broadcast or widely applied in areas used by· bald eagles .. 

All eagle nests should be considered active from March 1 through June 1. If by June 1 adults 
are not tending the nest, it may be considered inactive for the remainder of the breeding 
season, and activities may proceed near the nest. Activities·near active nest sites should be 
limited to the nonbreeding season. The nonbreeding season begins when the young birds 
fledge from the nest (are capable of sustained flight). This date varies depending upon how 
early the eggs hatch and can range from mid-July to mid-September. · 

With regard to your additional request for a. Threatened and Endangered Species, Section 7 
Consultation, after consultation with the Ecological Services- Anchorage Field Office 
(Janey Fadely, pers. com., 2/24/97), it has been determined that there are no threatened or 
endangered species located in the project area. 

Thank you for coordinating with us on these issues. If you have any ,further questions or 
·concerns, please contact Catherine Berg at 786-3598. If you need additional copies of the 
booklet we would be happy to provide them. 

Sincerely, 

re.~ 
Jon R. Nickles 
Chief, Ecological Services Office 

Enclosure 

cc: ES-Anchorage 
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Molly McCammon 
Executive Director 
Exxon Valdez Oil Spill Trustee Council 
645 G Street 
~chorage,AJ< 99501 

Dear Ms. McCammon, 

· ... - . '•' 

U.S. DEPARTMENT OF COMMERCE 
National Oceanic .. and· 'Atmospheric Administration. 
National Ocean Service · 
Offibe of OCean Resource Conservation and Assessment 
Hazardous M!itertals Respon~ and Assessment Division 
Scientific Support and Coordination Branch 
.7600 Sand Point Way N.E. ·Bin C15.700 
Seattle, Washington 98115 

April 7, 1997 

Thank you for the opportunity to comment on the Environ~ental Assessment 

for Chenega-area Shoreline Residual Oiling Reduction (Project 96291). My 

comments are attached. Please feel free to contact me if you have questions or 

wish any further clarification. I can be reached at 206-526-6276. 

Sincerely yours, 

~~~ J- .lkJ! 
Rebecca Z. Hoff 

cc Claudia Slater, ADF&G · 

John Whitney, NOAA Hazmat 
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· E~vironmental Assessment. for Chenega-area 
Shoreline Residual Oiling Reduction 

Exxon Valdez Oil Spill Trustee Council Project# 96291, March 21,1997 

Comments by Rebecca. Hoff, NOAA Hazmat 
April 7, 1997 

General Comments 

Our.main concems.in the .Environmental Assessment (EA) center ~round issues of 
potential toxicity to marine organisms from the proposed application, and 
inadequacies in the monitoring program. · 

Though a well- thought ~ut procedure was used to define the problem of residual 
oiling and choose the sites to be cleaned, NOAA still has concerns about the .process 
used to select the particular product and technique proposed. Numerous shoreline 
cleaning agents exist of varying levels of toxicity and effectiveness, and any remedial 
application should make a thorough review of the available options before choosing 
one product or cleanmg technique. Good reviews of shoreline cleaners include 
Walker et aL (1993), and Fingas et al. (1995). 

Toxicity l5sues 
. . 

Despite at least .two field trials involving PE~Sl, there are still no toxicity data from 
field applications using this product. Toxicity was not explicitly measured in the 
1993 Sleepy Bay trial and there were no measurements ofep.vironmental effects of 
PES-51 during the Berman Barge spill in Puerto Rico. 

It is stated numerous times.in the EA that PES-51 concentrations are not expected to 
exceed 200 ppb duririg the proposed application. The report gives little indication of 
the origin of this figure, and in fact, if PES-51 is applied at full strength via air knife, 
intertidal and infaunal organisms will be exposed to concentrations ranging from 
full strength to partially diluted .. Offshore subti~al concentrations are likely to be 
much lower than those in.the intertidal zone, but are still unknown. 

The EA relies on this assumption that PES-51.concentrations will not exceed 200 
ppb, then extrapolates published data from laboratory toxicity studies to show that · 

·effects to marine organisms will be nonexistent or minimal. Use of these toxicity 
values are problematic fo~.several reasons: ·. 

-older protocols for toxicity testing have been show to be inadequate for 
. products of very low solubility (i.e. static conditions, reliance on nominal 
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concentrations, unknown mechanism for toxicity). Newer protocols . 
·addressing these issues exist, but few products have been tested using them. 

- thus, for insoluble products (such as PES-51) most laboratory derived· 
toxicity values are difficult to extrapolate to field conditions since actual 
concentrations could be either ~uch higher or even lower than those derived 
in the labor.atory. · 

The environmental fate of PE&-51 is unknown. -The EA states .niunerous times that 
the product is insoluble/ but that rocks in the intertidal will be coated With PES-51 
which will prevent them from being re-oiled. This implies that PES-51 will 
concentrate at surfaces, such as the water surface, and sediment surface, and may 
thus contact attached intertidal organisms or other aquatic organisms living in these 
habitats. The. environmental fate of the product, and thus the mechanisms for 
potential toxicity to marine organisms remain unknown .. 

Realistic assumptions . 
Though great care is planned in ensuring that all oil and PE5-51 released will be. 
collected, the EA should address outcomes that ;;lre less optimistic. It is desirable, 
but unlikely that 100% of all released oil and .product will be collected. Notes from 
the NOAA observer at' the 1993 test stated that there were problems collecting all the 
oil released (Hoff 1994). Environmental impacts from such scenarios should be 
considered and addressed. 

The application rate of PES-51 may not be easily controlled in the field and this will 
affect its environmental concentrations. Tumeo et al. (1994) stated that "the amount 
of injection ... was operator-dependent" in describing the 1993 Sleepy Bay test. How. 
were variable application rates and the possibility of repe~ted applications factored 
into the assl.Uilptioits made in the EA about eventual PES-51 concentr!ltions ? 

Some of the released oil will disperse, even if in small quantities, since there is_ 
always a dispersed fraction under floating oil. Therefore, some increase in exposure 
to dispersed oil is likely to occur in organisms living. in nearshore areas. 

Sensitive Habitats 
What measures will protect the follo~ing sensitive habitats at proposed cleaning 
sites: nearshore eelgrass bed in Sleepy Bay, mussel bed at ER020-B, and oiled lower 
intertidal zone at Latouche Island? · 

Effectiveness 

This proposal relies heavily on the results from 1993 test in Sleepy Bay, which cite 
average effectiveness rates of 70% (Tumeo et al. 1994). This estimate should be 
interpreted cautiously, as it was derived from small sample sizes of highly variable 
data (TPH values in sediment). The sample design and statistical analysis 'used to· 
produce this figure are unclear. It may or may not be possible to achieve rates of 
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70% removal in the current proposaL 

Monitoring · 

Proposed monitqring of the application ~ inadequate in several areas. Since the .. 
results from this application will be reviewed widely both ins~de and outside 
Alaska, it is imperative that appropriate monitoring is done, with properly designed 
sampling and. statistically defensible analyses. (See Mearns 1995,-attached) . 

. Toxicity Monitoring . 
The proposal contains no provision for monitoring toxicity to marine organisms, so· 
current questions about toxicity from the proposed treatment·will remain 

. unanswered. As stated earlier, there are real concerns about the unknown 
environmental effects of PES-51 in marine systems. A component that measures 
both acute and chronic toxicity to ~tertidal and possibly subtidal organisms needs to 
be developed and incorporated into the proposal. This could include both simple 
laboratory tests and field studies. The proposed use of caged bivalves could be . 
expanded to measure subtidal toxicity. · · 

Monitoring - Objectives I and ll . 
All the measures suggested to determine effectiveness will result in qualitative-data­
including the chemistry samples. How will"significant reduction" be determined, 
in the absence of statistical·sampling methods? The experimental design proposed 
for sediment sampling will not allow quantitative determinations about the 
effectiveness of this application to be made, and will limit the usefu}ness of 
extrapolating these results to other areas. 

Monitoring- Objective III 
This objective proposes to sample mussels and chitons ·for bioaccumulation of 
petroleum hydrocarbons, and pre5umably to determine if a reduction in tissue 
contamination occurs over time. These .samples need to include a control sample 
from an untreated area of the same beach for comparison purposes. · · . . _ 
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.. Elements to be Co_nsidered in.· 
Assessing the Effectiveness and 
·Effects of Shoreline · · 
Countermeasures 
ALAN J. MEARNS 
Hazardous Materials Response and A.sse.rs~nt Division, National OceQJ1ic 011d Atmospheric 
Administration, Seattle, WA 98115, U.S.A. · 
(Tel: 206 536 6336; Fax 206 516 6941; Internet: A/QJ1_Meams@hazrnat.noaa.gov) 

During an oil spill response the On-Scene Co­
ordinators (OSCs) are faced w!th a bewildering array 
of physical, chemical, and biological methods for 
cleaning oiled shores. Proposals offer great promise 
that new products will safely remove the oil fast and at 
low cost. Yet upon closer inspection it is not so clear 
that ·a new product is safe, has been properly tested, or 
is even remotely applicable to the task at hand. 
Contributing to the confruion is a lack of standardized 
testing of the effectiveness and effects of various 
products and technologies. 

Laboratory screening protocols have been developed 
for some types of products, such as bioremediation 
agents (e.g. Blenldnsopp et a/., 1995). However, for 
most cleanup methods there are few criteria for 
evaluating test results and no requirements that the 
screening protocols be adhered to at· all. Even when 
these protocols are used to. eliminate the mos"t 
potentially hazardous or ineffective products, they 
cannot be used to predict what will happen when an 
'acceptable' method is used on real shorelines. 

Shoreline ecosystems are · subject to changing 
conditions of oil state, geomorphology, temperature, 
tides, currents, wind, rain, waves, plankton blooms, 
and concentrations of marine plant and animal life. 
Shoreline biological processes-predation, grazing, 
metaboiism, sediment-mixing, et!= . .-:..oceur at all scales 
and are very dynamic (Sieburth; 196&; Thorson, 1971). 
These processes, carried on by surviving marine life, 
may inhibit or enhanee the effectiveness of a treatment 
technology (Smith, 1968; Foster tt a/., 1990; .Mearns, 

1993). Well designed and conducted laboratory studies 
provide only a vague idea how products might perform 
in the field. Actual effectiveness and effects of a 
technique can only be determined under real-world 
applications on real shorelines. 

Th\.ts, both producers and users of treatment data 
and information need 'comparable' results from field 
tests. There have been many pleas for conducting 
shoreline treatment testing, either at spills of opportun­
ity or on intentionally oiled shores (Baker eta/., 1993). 
However, there· are no. standardized procedures 
describing how this field testing and evaluation should 
be conducted, reported, and reviewed. Though neither 
exhaustive nor perfect, th.is paper provides some of the 
needed guidance. 

Considerations for Field Testing of 
Shoreline Treatment Methods 

The point' of field testing is to validate, in real 
environments, the findings, predictions, and claims 
from laboratory testing. The two primary measures of 
outcome. in field testing of shoreline treatment methods 
are (1) effectiveness.and (2) effects. Effectiveness, is the. 
amount of oil removed, recovered, and/or degraded as 
a result of the treatment. 'Effects' is defined as _the 
injury or impact on seasho~e life. For marine 
organisms, effects include death or other injuries as 
well as changes in their abundance, health, or level of · 
contamination. Effects can be due to the application 
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process and logistics as w~ll as the product itself. A 
good treatment technology will be highly effective at 
removing oil with a minimum of additional environ-
mental effect. · · 

The imperatives of time end' operational constraints 
or spill response · dci not preclude using a sound 
scientific approach to evaluate response alternatives. 
Experimental design can ac;:commodate these con· 
straints while' still providing valid information at 8 

le\•el of det'ail appropriate for an OSC's operational 
decisio~-mak:ng. · . 

What nre the elements of a good ficid experiment for 
evaluating the effectiveness and effects of a treatment 
agent or technology? 

Elements of a good test nrc:: 
• Clear objectives 
• Mea.ningful e,;posure 
• Meaningful endpoints 
• An c::<pc:i'imental design that includes: 

Controls 
Replication 
Allocation of samples (stratification and equaliza­
tion) 

·Randomization 
Timing (frequency and duration) 

• Quality assurance/quality control 
The follo\'ving sections define and delineate each of 

·these elements. Also, see Mearns (1995) for additional 
details. 

Clear objutives 

lt is critical' to carefully define the question to be 
·answered from the results of the experimental field test. 
The questions must be related to the kind and nat}lre 
of data and information that the user/decision makers 
require, Are we comparing produ::ts or treatment 
alternatives? Are we determining benefits and effects of 
different doses or levels of energy and temperature of a 
given treatment technology? ·Are we comparing 
effectiveness among specific types of oi! or a range of 
oils? I~ weathering or emulsification a variable fo.r 
determining both effectiveness and effects? Degree of 
difference and degree of certainty are imp~rtant. In· 
comparing response or treatment alternatives, what 
level of diA'eri:nce in effectiveness is ~ir.g sought (two" 
fold, five-fold'?) or what amount of variation (i.e 
certainty: 10, 50, ·100%?) is acceptable? 

!'vf eaningfu{ expolure 

Js the technology or product to be applied to water 
or. surfaces such· as rocks, sand, sediment, or 
vegetation, and what is the possibility or hazard of 
extrapolating among these? How· will 'dose' be 
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determined, documented? If the treatment ·technology 
is a chemical or bioremediation agent, w.hat' is the real 

.concentratio"n of both product and the oil under test 
conditions, and how will they be measured? If it is a 
physical treatment·, such as washing, what is the 
important measure? Mean compressor or tank 
pre'ssure? Impact or foree on the shoreline (Denny, 

· 1988)? Volume ()i' flow rate? And, for operational us~. 
do we need to know what the relation is between 
compressor pressure and temperature a·nd the forces 
and .temperatu_res exerted on the shoreline? 

Meaningful endpoints 

What measures of effectiveness and effects are mo.st 
appropriate and logistically feasible to monitor for the 
expected outcome or decision-making requirements? 
Endpoints must directly answer the questions posed. 
Should elfecti~;eness be ~easured in terms of oil 
recovered or oil remaining-or both? By what kind 
of observation or measurement? How do you measure 
oil recovery during shoreline operations? Or, should 

·the measure used be residUal oil on shorelines 
regardless of recovered amounts? Are chemical ratios 
rriore appropriate for documenting degradation· than. 
total hydrocarbon meas.u~ements (Bragg et a/., 1994)? 

Effects measures must be based on the abundance or 
variety of shoreline marine life remaining. Should less 

·conspicuous organisms be monitored? Will an easily 
·observed (and less expensive) biological index suffice in 
lieu or a more complicated measurement? Is toxicity or 
tox.icity reduction nn· appropriate biological effects 

. endpoint? Perhaps the biologists' tools of observation 
should be used to document how marine life is 
interacting with oil and treatment. 

In some instances, qualitative data (observation of a 
color change or a simple list of species present at the 
site, etc.) may suffice, but if extrapolations are to be 
made, some kind of quantification is needed (frequency 
of n color change, numbers of species per unit area, 
etc.) 

.... 

Ex-perimental de5ign 

At a minimum, basic tei:~nolagy testing should 
involve replicate observations or sampling at both 

. treated and untreated (control) areas before and after 
treatJ'Tlent (or nny other specified or anticipated 
action). 

A co11trol is an untreated reference condition or 
location.' It mtist be similar to the treated area in all 
ways except for the treatment. Several kinds .of 
controls must be considered. Effectiveness, in tc:nns 
of percent improvement .or removal, can c;mly be 
convincingly demonstrated by compnrison with an 
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EFFECTIVENESS AND EFFECfS OF S.HORE;LJNE 'coUNTERMEASUR:SS 

untreated or ·unaffected control.. Beeause nature plays 
many tricks (such as short- and long·tenn ·changes in 
temperature, precipitation, radiation, wave • climate, 
etc.), it may not be sufficient, and may. even be 
misleading, to ust: a site (berore treatment) liS its own 
control (after treatment). For treatment technologies 
that involve several components (f.e. application of a 
chemical followed by pressure washing) ·those 
components should be tested separately ~o determine 
which part of the proc;ess. is most effective. Finally, 
untreated control of reference sites should meet all 

· the physical and biol~gical characteristics as the 
treated sites. . . 

Replication is critical to· consider. One observation 
can be misleading as it may represent a unique 
situation. Difference$ . among treatment .areas or 
actions can only be. demonstrated by comparisons to 
differences within. There are published statistical 
guidelines for determining the amount of replication 
needed: all deal with the amount of variation expected· 
and the amount of difference one wishes to detect · 
betwc:en treated and untreated situations (e.g. Hurl­
bert, 1984). By definition, two replicates is minimum. 
The author urg:s consideri~g a Jpinimum of. three. 

. Each change in treatment conditions (new pressures, 
temperatures or chemical doses) requires replication.If 
necessary, reduce the size Of the treatment areas to 
increase replication. . · . 

Considerable vigilance is needed to avoid a 
common trap: pseitdo-replicclioll. Pseudo-teplication 
takes many 'replicate' samples from the. same single 
test system or plot.- This provides information ·aoout 
variation within ·one of several treatment situations, 
but provides no. information about variation among 
treated plots or systems. Treating pseudo-replicates as 

. replicates is a common violation of testing protocols 
in m.any past ecological studies (Hurlbert, 1984) and 
most of the field bioremediation studies ·done to date . . ." 
(Venosa, in press). Compositing pseudo-replicates 
into single samples, or taking or.ly . the mean. of 
pseudo-replicates is sometimes a more appropriate 
metho.d for representing a sainpli~g. event. The 
approach depends ori the. need: the more we want 
to eitrapolate beyond the lest area, the more. we need 
to know to .avoid pseudo·replication and increase true 
replication. · 

Allocation of sampling must be done carefully. Large 
areas need to be broken up into relatively homo­
geneous (stratified) sub-areas. Shoreline types vary: 
rocky, boulder-cobble, sand beaches, marshes. Condi­
tions vary greatly by intertidal elevation. Further, · 
some shorelines can be covered with surviving marine · 

. plants and animals while others are bare. Treatments 
that work in one area may be ineffective or even 

. counter-productive in .another. Thus, observations to 
· document treatment ef.fectiveness must be made among 

Spill Scie~c• c:l Techrwlogy Bulltnln 2(1) 

similar geomorphological and biological environ· 
ments. 

Consider taking ·similar numbers of samples or 
observations at both treated (or affected) and . 
untreated ·(unaffected) areas, or in the same area 
before and after treatment Consider the consequences 
of matching one untreated control with five treatment 
replicates compared to making them three each. 

Randomization is the final act of objectivity and is 
necessary for statistical interpretation. Orice replicate 
conditions are identified, treated and untreated control 
areas should be . assigned randomly so that no . 
particular bias is invoked. Such, bias can come from 
geographic or temporal gradients such as from trends 
fn along-shore salinity (which . can . alter chemical 
.effectiveness) · or gradients in . marsh· cover density 
(which can alter nutrient dynamics during bioremedia.-
tion). · · 

Obviously, the duration of a test and the frequency of 
sampling needs to be considered. How long is a 'soak' 
time for. a chemical cleaner and how do effectiveness 
and effects vary with that? What is the relation between 
washing duration and effectiveness? Bioremediation is 
a slow process. so ample time (days, weeks) should be 
given to an extended monitoring program. And, even 
long after a short-tenn treatment it may be necessary 
to. return to test sites to. determine if, in the long run, 
treatment enhanced or delayed recovery of marine life 
(i.e. Houghton et al., 1991; Mearns, 1993). · 

Srat!stlcal approach. When conducting sampling, 
there is no such thing as no statistical approach. The 
decision to take a single sample or observation is in 
fact a.decision not to replicate. Consult a statistician 
ahead. of time, not after the sampling. 

A variety of statistical designs are available from the 
literature. Perhaps .the most useful for shoreline testing 
is the randomized-block design, ~ost recently used in a 
bioremediation study in Delaware (Venosa, in press). 

·.Each of several blocks contain one plot or test area for 
each treatment type and control. , Treatments and 
controls are replicated in each additional block but 
within each. block, treatments ·and conlrols are 
r~ndomly assigned and not placed in the same order. 
Results are then compared using basic statistical 
procedures such as analysis of variance (Hurlbert, 
1984). 

Quality fJSsuranct 

·There arc many reasons to 'be concc:rncd about the 
quality of monitoring methods and · procedures. 
Observers and' equipment vary in their ability to 
measure; two .labs will not necessarily produce the 
same numbers. Observers, samplers, and monitoring 
equipm::nt should be periodically calibrated for 
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. precision·and against accepted reference sta.ndards for 
accuracy. 

Case Examples 
To what extent have past studies adhered to these 

assessment principles and what are the lessons for the 
future? We can turn to several reviews and experiences. 
· Baker e: al. (1993) reviewed results of n wide variety 
of field tests that have been done around the world to 
determine the effectiveness and effects . of physical, 
chemical, and biological shoreline countermeasures. · 
Results of past field studies have led to important 
recommendations about the use and limits of various 
technologies on various types of stranded oils and in 
different shoreline habitats. Thus, the preponderance 
of tes_ts on C:!cposed rocky shores suggests usc of 
chemical cleaners (dispersants) offers no advantage 
over nature .. However, there are also conflicting and 
unclear results that could. be resolved \Vith additional 
field t~sting. For example, good experiments are still 
needed on sheltered rocky shores to compare the 
effectiveness of fi'-lShing with· and without chemical 
cleaners (Baker et al., 1993). 

Baker et a/. {1993) did not cdtique variations in 
experiment<;! design as a source of uncertainty, and 
time and r~sotirces do not permit a detailed review 
here. However, the information COTT,lpiled by Baker et 
at. {1993), together with information from more recent 
studies, vendor prcposals, and advertisements and 
other reviews such as Venosa .(in press), lead to the 
identification of some important concerns. 

·Controls 

. Appropriate control situations are met in IT\o-n 
studies: that is, the effectiveness and effects of a 
treatment"· are compared to similar untreated oiled 
plots or systems. There are exceptions. Many product 
advertisements received by OSCs show dramatic 
decreases in oiling. at treated areas, but are often · 
devoid of reference to untreated conditions: many 
simply show graphs documenting how their product 
decreased the amount of oil a: a site with no indication 
of what was happening to untreated oil. In between 
these extremes are cas::s of poorly defined controls. For 
example, Tum eo el c:l. ( 1994) reported that use of a 
particular chemical cleaner was effective in dislodging 
and releasing oil stranded deep in an Alaska cobble 
shoreline. The product was used in conjunction with 
high-pressure air knives. However, there was no· 'air 
knife control' from which one could judge the extent to 
which the physical purging was effective vs the 
chemical cleaner. Without separating the two. com· 
ponents-the cieaner and the washing (as done by 
Shigenaka el ~!., in press)-we do not kcow if 
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effectiveness was due primarily to the chemical or to· 
the use of air knives. 

Replication 

Replication has been weak to nonexistent in past 
studies. Of 31 fidd studies where Baker et a/, ( 1993) 
noted replication effort, 14 (45%) had no -replication, 
.another 45% in~luded two replicates and only 3 (10%) 
included triplicate plots per treatment. Poor replication 
can lead both to falsely concluding that a treatment 
was effective and safe when it might not be or that iL is 
ineffective or unsafe, when it might be. Although many 
samples were· taken in the chemical cleaner study· 
recently reported by Tumeo -et at. (1994), there was no 
true replication of treated and untreate.d shoreline 
segments. Iri the rush accompanying a spill response in 
Galveston Bay, Texas, two treated and two untreated 
segments of an oiled. marsh were established to 
document the elfectiv.eness and effects of a bioremedia· 
tion treatment (Mearns el at.. 1993). However, 
inaccurate information about the rate of action of · 
the product, excessive tidal ftushi!fg, and low replica· 
tion precluded a meaningful conclusion about V·ihether 
the product \Vas effective or not (Mearns et.at., 1993). 
By comparison, in a study compar.ing biological 
characteristics of washed, unwashed and unoiled 
shorelines, Houghton e/ a/. (1991) studied a minimum 
of three replicate sites per treatment category. 

Venosa (in press) and EPA (1993) h.we determined 
that a minimum of S.replicate plots per treatment was 
required to document the effectiveness of bioremedin­
tion. In a new study now underway at a spill site in the 
San Jacinto River, Texas, 6 replicate plots per 
treatment have been established (J. Bonner, Texas 
A&M University, personnl communication) . 

Pseudo-replication 

In a detailed review of past and recein field 
bioremediation studies; Venosa (in press) determined 
that nearly all past studies suffer from pseudo­
replication. That is, numerous samples from unrepli-

. cated treated and untreated plots were inappropriately . 
considere~ 11s replicate samples. This means that while. 
there may have been statistically significo.nt differences 
in effectiveness or effects betwcel1 the treated and 
untreated plots, lack of true replication precludes 
extrapolating results of the stud'ies to other locations. 

Randomh,ation 

I did not review the e.~tent tc which randomization 
has been invok~d in past studies. The studies. of 
washing effects by Houghton ec al. (1991) were done at 
a spill of opportunity during which it \vas impossible to 
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pick: treated and untreated shorelines at random 
because the untreated 'set asides' were chosen by 
political negotiation, not by a truly random procedure. 
On the other hand, the intentional spill bioremediation 
study in Del~ware (DNREC, 1993) _and Venosa (in 
press), .and at the ongoing San Jacinto River, Texas, 
bioremediation experirr.ent, treated · and untreated 
plots were explicitly chosen at random: 

Stratification 

Few studies used .stratification. to. account for 
· variations in habitat or tidal elevation. For example, 
of 30 studies where different habitats were accounted 
for in the Baker et al., 1993 review, 24 (80%) reported 
only one habitat type or intertidal· elevation was ' 
studied: only one study (3%) accounted for 4 intertidal 

· elevations. On the other hand, studies of the 
effectiveness and effects of. high-pressure, hot-water 

. washing reported at the Exxon Valdei spill site by 
Houghton et al. (1991 ), compared effects among three 
intertidal elevations (upper, mid and low) and also 

. among three substrate types (rocky, boulder-cobble, 
and mixed sand and gravel). Likewise, in the Delaware 
bioremediation study, plots were divided so that 

· effectiveness could be examined at upper, middle, imd 
low intertidal zones. 

Equalization 

1 also did not review in detail the extent to which 
equalization has been accommodated in past studies. 
In the· recerit studieS, there are equal numbers of 
treated, untreated, and unoiled plots. 

These are just. a few examples of how past and 
ongoing studies accommodated some of the guidelines· 
of. a true monitoring and assessment framework .. In 
summary, for several of the guidelines examined here, 
it appears that past and recent studies generally adhere 
to the requirement for untreated controls, but are often 
seriously deficient in true replication. The extent to 
which they adhere to the other guidelines has not been 
reviewed i~ sufficient detail. It also appears that· 
monitoring guidelines applied to testing during spill 
response canbe easily compromised. 

Recommendations 
Continue research at i:ontJ·o/let! release sites 

Based on recommendations in Baker et a/. (1993), 
coupled with the author's observations there remains a 
clear need for well-controlled field studies on: 
• the effectiveness and effects of flushing with and 
. without bioreinediation and chemical cleaners on 

sheltered, rock.y intertidal and mangrove shorelines; 

SpUJ Sd~nc~ d Tech~ology Bulletirr 2( l) 

• effective vs safe temperatures ·and pressures for 
washable shorelines; . 

• effectiveness and effects offlushing and tilling with 
and withqut biotemediation on cobble/pebble/gravel 
shorelines; · · · · 

• the· effectiveness and effects of tilling and bioreme­
diation on marsh, ·sand, mud, and mangrove 
environments; 

.-the effectiveness of rapid. solvent deployment 'on 
minimizing contamination of marsh sediment. 
To maximize the scientific and cost benefits of these 

studies, they should ·be conducted in well-controlled 
intentionally oiled environments . (see Lindsted-Siva, 
1994). . . 

. RePiett• past resear(h 

Current and past studies should .be reviewed .from a 
statistically based· monitoring framework, such as 
outlined above, to establish the extent to which claims 
or conclusions ·of effectiveness and effects of counter­
measures can be extrapolated . 

Response pla-ruring and pltuis 

A set aside policy and plan should be explicitly 
adopted in region and area contingency plans, with 
direet input from scientists who may be called upon to 
conduct studies on the effectiveness and effects of 
shoreline countenneasures. The set aside plan should 
include early identification of land ownership and,, to 
the extent possible, land owner pre-approval . for 
treatment technology testing. · ' · 

Regional and area contingency plans should include 
shoreline treatment monitoring strategies that can be 
implemented early on during spill response and carried 
out during and beyond the course of the response.· 

During area planning, adopt these or similar 
monitoring· strategy guidelines for site-specific testing 
of new or proposed countenneasures and also t_o 
evalt~ate proposals. 

During response 

Early in a response, implement set aside policies and 
shoreline treatment monitoring strategies and carry 
out tests during and beyond the course of the response. 

During response, · monitor ·the effectiveness and 
· effect3 of treatment operations at an appropriate scale 

and frequency. Make the monitoring information 
available, and analyze and publish the results in 
conjunction With spill reports or following the spill. 

Ad<tso~tllt/glmRis-1 thank BioAssessmenl Team members Rebecce: 
Hoff, nnd colleagues· Drs Robert Pavia and Jean Snider,'NOAA, for 
valuable discussion and review. The information and opinions arc 
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MEMORANDUM . . ·state·. of Alaskci 
Department of Natura'i. Resolirces . . Div:ision_ of Land _·. 

·. ": oii spill/Con'tingeney . Planning 

' . 
~ ... · . '. 

-·-ro: 

F
· .. ;, .· 
rom: 

Ex:Xo:n Valdez Restoration 
Office 

MikeB~ 
Natural Resource Manager 

Date: April 4, 1997 

Subject: Chenega PES'-51 
Restoration Project . 

The foilo~irig are ADNR's comments regarding review of the U. S. Forest Service 
' · Envirofuiiental Assessment for the proposed PES·51 application to eight Chenega 

area beaches, spanning approximately two miles of Prince William Sound 
· coastline, dUring the summer and fall of 1997 .. 

Page 3 ~ Introduction · 
The last sentence states that the proposed action does not establish a precedent for 
other actions whichmay result in significant environmental effects. PES-51 has 
not been approved for any widespread use since it's introduction- it was not used 
in the Berman Spill in Puerto Rico because it was more toxic than Corexit, and 
Environment Canada has not endorsed the authorization for use of PES-51. The 
wholesale use of the .chemical PES·51 on approximately two miles of coastline, for 
the proposed restoration project, will establish a precedent-for the use of the 
chemical in future oils spills in our area. 

Alternative 6. Other . Shoreline . Clea.osing Agents Considered 
The document overstates effectiveness of PES·51 and understates its potential 
adverse environmental effects~ Published data from field tests report equivocal 
results for both effectiveness and toxicity. The EA presents the impression that 
these studies give PES-51 a "clean bill of health" and that it would be safe for use in 
Prince William Sound. A report entitled Chemistry and Environmental Effects of 
the Shoreline Cleaner PES-51 (HAZMAT Report No. 94-2) published by NOAA 
presents a different picture. They state that "PES-51 is toxic in aquatic. 
environments at certain concentrations and that its use results i·n introducing 
stable chlorinated organic compounds into the environment,· whose consequence 
is not entirely understood. •• It is clear from both this and other reports that the 
toxicological impacts of PES-51 at the proposed use levels on the biota of Prince 
William Sound are either unknown or poorly understood. It is therefore 
misleading to.convey the impression that PES-51 is "safe". 

Testing was"conducted for PES·51, Corexit 9580 and Corexit 7664, as cleansing 
agents to be used during the spill of the barge Morris J. Berman in Puerto Rico, it 
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· • should he noted that PES-5 i w~ ·not us'ed. dUring the ~pill due to having a hi~ her · 
tOxicity than Corexit 9580. · · · · · 

.. ·;· , .. -.:'·' ~ .. ·. . . . . . . 

:Aitern·ative, 7, ::·Delay Actio~ Untii Additlonar.·testing .. of : #es~s1 . 
. . ThiS alteritiative states that eXtensiv.e chemical and biological testing has b"een 
. Conducted in" tWo tests, and that conducting additional tests would be redtiridaht, 
: eXpeJisive 'and would delay.the proposed project. 

· ADNR l.uiderstands the rieed~ of the Ch~nega residents and th~ir desire to have 
the bea:ches restored to pre-spill conditions, but we are partidilarly concerned 
about the impact of the cheniica.lto theselocal residents and to the environment of 
Pririce William Sound. Ariy additional testing that could be performed on toxicity 

. may confirm that the chemical is safe· and not harm the environment. Testing 
·should not be Viewed as redtihdant and expensive when the ·e-nvironment of Prince 
William Sound is in question; 

NOAA's Hazmat Report 94-2,- entitled Chemistry alid Environmental Effects of the 
Shoreline CleaneLP.ES.;51 addresses that in standardized lab tests conducted by 
Environment Canada, PES-51 failed to.meet the minimum standards for 
effectiveness as a shor~ line cleaner. The publication references that there is 
some evideriee that aquatic degradation products of limonene (PES-51) may closely 
resemble the pesticide toxaphene and its breakdown products. Limonene has. 
been used as a stand alone herbicide and pesticide.· . · . ~ . 

Alternative 7 is the departmeni's :reCommended hltemative beCause it provides 
ail oppoitunity to test both the effectiveness, i.e., clliciency, and ecological effects 
of PES-51 in the field without unnecessarily jeopartli$g m.arine and subsistence 
resources over a large geographic area. A pilot project should be designed to 
determine whether or not PES-51 will cause more environmental harm than the 
no action alternative that allows natural recovery t"o proceed without human 
intervention. The experimental design should focus on assessing the risks and 
benefits of PES-51 .application. Two representativ~ shoreline segments should be 
chosen using criteria that maximize similarities so that one could be treated and 
the other used as a reference. Criteria should include sediment characteristics, 
oil content and distribution. A monitoring program that includes appropriate 
toxicity testing should be designed by qualified experts. Results from a well 
designed field study will allow for objective evaluation of PES~51 and, hopefully, 
confidence for its future use · 

·The department worked for over two years with state and federal agencies, other 
land owners, local governments, interest groups and the general public to develop 
the Prince William Sound Area Plan to manage the state owned uplands and tide 
and submerged lands, providing for recreational opportunities, protecting habitat 
and environmental quality, to make land available for multiple use, and to develop 
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. reso*ces·in the Sourid.incllidingtnaneultUi:e- Alternative 7 would help to 
. ensure that the tidelandS would. be managed for these. uses. . 

.. Section ·. s.Q •.. Enviro.rimental .·.to'~sequences 
· Co~ercial Fishing I Subsistence- The EA addresses that there will be some 

.. residual oil left on the beach after treatment, hut does not address how long that 
· pe:riOd of time Will he. It should be .. noted that the PWSEDC may be responsible fot 
payment of any damages to purse netsa:s a result of treatment of the beaches .. 

> 0 T ' ; 

.. ··',-."·. 

·· .. Appendix .. ;A .. I'Jionitarlnsf p'r;tn> ·. 
ObjeCtive I ~ Page A-2 . . . . . . 
Th~ ~eject OverSite Committee la:c:kS·repr'es.entation of the tideland landowner, 

. ADNR on behalf of the State of Alaska and a habitat biologist, ADF&G, to monitor 
the activitY. Due· to the sen.Sitive environmental nature of the treatment work to be 
performed on Prince William Sound beaches, ADNR, as the tideland owner 
reserves the right for ADNR and ADF&G representatives to be present on site and 
·participate in the Project Oversite Committee on equal standing with the other 
members. The use of this multiple a:gency representation is much the same 
process that the department used during the cleanup of the Exxon Valdez spill, to 

.. · address cleanup concerns and should be followed for restoration activities on . 
these same beaches. The costs for staff time and other expenses would be borne by. 
the project, through the applicant. 

Objectjye III • Pages A-4 through A-9 
Use of the chiton Katharina tunicata ae a biological indicator in the monitoring 
program iS probably a poor choice because this animal is not especially abundant 
in the area. Several ta.Xa are better represented in the intertidal epifauna; these 
include limpets, periwinkle's arid predatory snails· such as the drill (Nucella- ). 
Use. of more_ abundant species would all~w for larger sample sizes and 
consequently more statistically significant resul.ts. 

The proposed morutoring program includes a 'single caged mussel test program 
that will be conducted at one beach segment. Due to the sensitive nature of the 
treatment work to be performed and since the project will span from June 
through September> we request that additional testing be performed, with a 
minimum of two caged tests, one to be performed during the treatment of the first 
beach in June, and a second scaled back test tQ be performed during the 
September phase of the project. · 

RepOrting • Page A-14, ~ the owner/manager of the tidelands where the project 
is to be perf~rined, ADNR requires that two additional copies of the draft project 
report be provided to the ADNR authorized officer (AO), the Chief of Production 
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Sem~s, Southeentral Regional Offi.c·e-ofthe Division of Land. In addition, the 
authorized officer, will require two bound copies of .the final report.· 

·-..: •. 

-, ·.: · · · . ·Ad-ditional CommenJs 

-·--The effects ofPES-5l.and its degradation products on subsistence resources and-
users is poorly understood. Moreover, Payton and Whitney (1993) report that: 
Some of the personnel applying PES-51 complained of headaches after the first 
application and requested respirators... Consequently, the state, as _ . 

. owner/manager of the tidelands must be held harmless or otherwise indemnified 
from having to Cf?mpensate project participants or users of subsistence resources 
that may' have been adversely affected by the application ofPES-51. . - -

C c: _MartY Rutherford, ADNR · 
Jane Angvik, ADNR · 
'Rick Thompson, ADNR 
Claudia Slater, ADF&G 
Catherine Berg, USFWS 
Dave Gibbons, USFS 
Dianne Munson, ADEC 

. ·· . . I 
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TO: 

FROM: 

DEPARTMENT OF FISH AND GAME 

Habitat :and Restoration Division 

Molly McCammon . 
Executive Director 

MEMORANDUM 

Exxon Valdez Oil Spill Trustee Cou~cil . 

'claudia Slater rJo . 
ADF&G Liaison 
Habitat and Restoration Division 
Department of Fish and Game 

' . '· 

DATE: April 7, 1997 

SUBJECT: Environmental Assessment-for Project96291. · 

' ..... 
,,·' 

' TCJNY KNOWLES, GOVERNOR. ·. 

333 Raspberry Road 
Anchorage; AK 99518-1599 
PHON!;: (907} 344-0541 

·FAX: (907} 267-2464 

~ (g©~O\YJ(g © 
. ljpR 9 1997 

EXXON VALDEZ OIL SPill · 
TRUSTE.E CO.UNCIL 

The Alaska Department of Fish and Game (ADF&G) has reviewed the u:s. Forest 
·Service Environmental Assessment (EA) for Project 96291 ~ Chenega-area Shoreline 
Residual Oiling Reduction. ADF&G recommends adoption of. Alternative #7, which 
would delay action pending further testing of PES.:51 . 

ADF&G appreci~tes the desire of Chenega Bay residents to have additional oil 
removed from beaches near the village. However, if a shoreline cleaner is used/ 
we need to ensure that: 1) sufficient data are· available on the effectiveness and 
potential environmental impacts of the product to make an informed decision on its 
use; or 2) the scope of the effort is limited to a pilot proj_ect and designed to 
collect scientifically valid data to address outstanding information needs. In the 
la.tter case, a decision can be made whether to .proceed on a larger sc.ale based on 
the results of the pilot project. 

The proposed action in the EA does not correspond with either of these approaches 
for the reasons outlined below. 

APPROACH #1 -SUFFICIENT DATA AVAILABLE 

. On page 1 3 1 the EA states that extensive testing has been done ori PES-S1, and 
any additional: testing would be expensive and redundant. It c!tes the 1993 Sl,eepy 
Bay experiment .and _a 1994 test conducted on the Morris J. Berman spill in Puerto 

.,_ 
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Rico as demon;trating the effectiveness and environm~ntal acceptability bf using 
this product. . . · . 

Our review of the literature indicates that data on PES-51 are actually limited and 
inconclusive, particularly with respe.ct to potentia( environmental impacts~ 

. . . 

Effectiveness: Tests conducted during the 1993 Sleepy Bay experiment indicated 
that treatment with PES:-51 initially removed an average of 70% of the semivolatile 
petroleum hydrocarbon contaminates in the sediments, wi.th further reduction over 
time (Tameo and Braddock, 19S4). However, standardized laboratory tests 
conducted for Environment Canada measured PES-51 to be 20.6% effective as a 
remediation agent in salt water (NOAA, 1 994). The differences in these data may 
be attributed to a variety of facto.rs, including the small number of samples 
collected during the Sleepy Bay test. In any case, they illustrate that the· 
effectiveness of PES-51 is not sufficientfy understood. This conclusion is 
supported by literature on the Morris J. Berman spill. During that incident, the 
effectiveness of PES-:51 and two other shoreline cleanE!rs were evaluated ·based on 
visual observations. While PES-51 appeared to enhance oil removal, the Regional 
Response Team ultimately approved the useof another shoreline cleaner because it 
was less toxic and appeared to be slightly more effective (Michel and Benggio, 
1995). 

Potential Environmental Impacts: Information on the toxicity of PES-51 is· also 
limited. Some laboratory data exist, b'ut we yvere unable to find any field toxicity 
data on the use of this product. Microbial data were collected during the Sleepy · 
Bay test , but these data were not gathered to determine toxic effects (Tumeo and 
Braddock; 1994).. There was no sampling or analysis done during the Sleepy Bay 
experiment designed to address concerns about environmental impacts ·(NOAA, 
1994). Similarly, there are no field toxicity data on PES-51 from the Morris J. 
Berman spill. As previously noted, another product was use.d during that incident, 
and the associated monitoring program evaluated the biological effects of that 
product. · 

. With respect to laboratory tests, the EA cites toxicity data presented in a 1994 
NOAA report to illustrate that no adverse biological effec::ts are anticipated from the 
proposed PES-51 treatment. However, the EA fails to ·note that, because the 
toxicity tests are based on volumetric concentrations, and PES-51 is relatively 
insoluble, "it is virtually certain that the listed concentrations underestimate the true 
toxic concentrations for PES-51 (emphasis added) [NOAA, 1994]." In addition, if·. 
the product is injected into the substrate, as proposed in this project, it is "likely 
that both infa~nal organisms ·(those living in beach sediments) and epibiotic 
communitie.s (plants and animals attached to substrate surfaces) would he exposed 
to PES-51 concent'rations that approach or exceed toxic levels (NOAA, -1994)." 

.;. : ..-~.; 



There is also an important e(r.or in the EA, which may partially stem from previous 
ADF&G input to the Alaska Department .. of Eri~irbnmental· Conservation. On 
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page 27, under mitigation mea~ures, th~ EA notes. that the l)Cheduling of the beach 
treatments would be timed "fo'r a period when sahilonid fry ~re. no longer found . 

. nearsho're. This is incorrect .. Pink salmon fry are .present irl nearshore waters in the 
project vicinity from approximately early April through mid-July. The timing of this 
life phase was not included. in my December ·4, 1996 memo to Dianne Munson 
because I was updating information based. on a timing chart pr-ovided to me. · This _ 
life phase was not included on the chart, and I failed to notice the omission. 
I apologize for this oversight, but must advise yo'u ofthe error now b~cause it is 
germane to the evaluation of this project. 

Results of PES-51 toxicity ~ests performed for Environment· C~mada and Tesoro 
yielded rainbow trout' 96-hour ·LC50 values of ·1 3. 6 ppm and 98 ppm, respectively 
(NOAA, 1994; Michel and Benggio, 1995). _While these data likely exaggerate the 
actual toxicity of the product on rainbow trout because the test is conducted using 
nominal concentrations, they .. are sufficiently high to raise questions regarding the 
potential effects of the proposed shoreline treatment on salmon fry. As noted 
above, pink salmon fry are present in nearshore waters during spring and early 
summer, and previous studies· have shown that this life ph.ase is particularly 
sensitive to contaminants . 

In addition, the environmental fate of PES-51. is poorly understood. The EA 
indicates that any PES-51 ·€mt~ring the water qolumn would degrade within 
96 hours (page 21 ). However, there is some evidence that the aquatic degradation 
products· bf limonene, which is the primary constituent of PES~51 , may Closely· 
resemble the pesticide toxaphene and its breakdown products. The wider 
implications of this are not. known (NOAA, 1994). 

. . . . . 

In light of this information, ADF&G does not believe that sufficient data are 
available to endorse using PES-51 on the scale proposed in the EA 
(i.e., approximately two miles of shoreline). ' 

APPROACH #2 - CONDUCT PILOT PROJECT DESIGNED TO FILL DATA NEEDS 

As currently proposed, the restoration project ·will not satisfy this (')pproach ~ither 
due to its scope and deficiencies in the monitoring plan. 

Effectiveness: . As currently envisioned; effectiveness of the ~horeline treatment 
would be dete.rmii1ed, in large part, based on visual observations. While anecdotal 
information .. is useful, its limitations must be recognized .. Sediment samples taken 
to. measure effe~-tiV:~ness. wouid be collected at sites that are practical and 

·' . . -

' ' I 
- I . I 

i 
I 



•: ... 
~-~,, \ ~ . ' ; ' 

-. ~~·'<·"' ;,· ..... ~' 
. ·.: ·-.. \ .:/1· - ~ ' 

Molly McCammon · ·April 7,· 1997 

convenient; rather than in a random, scientifically valid manner. Moreover, if these 
sampling sites .correspond to the locations where PES-51 can most easily be 
injected into the substrate, the sampling program will almost certainly exaggerate 
the effectiveness of the treatment . 

. Potential Environmental Impacts: As currently proposed, very limited field data will 
be collected on the biological effects .of the shoreline treatment. Mussels and 
chitons are the only proposed test species, and it is questionable whether sufficient 

· · chitons are present to provide a statistically valid sample. In addition, at least most 
of the sampling will focus on documenting bioaccumulation of petroleum 
hydrocarbons. While sampling for this is appropriate, it will not provide data on 
possible sublethal or acute toxicity. Moreover, the results of the sampling program 
will only become available after the treatment is concluded. If adverse effects· 
occur, it will be too late to make appropriate adjustments in the project. . 

RECOMMENDATION- SELECT ALTERNATIVE #7, DELAY ACTION PENDING 
. FURTHER TESTS OF PES-51 

. . 
ADF&G recommends that the proposed restoration project be modified to: 
1) reduce the scope of the effort to that of a pilot project; and 2) expand the 
monitoring/sampling program to collect scientifically valid field data on both the 
effectiveness and potential environmental impacts of using PES-51 to remove 
residual oil. The monitoring· program should be designed in coordination with the 
federal and state trustee agencies, with guidance from qualified experts either 
within or outside the agencies. Based on the results of the pilot project, the 
Trustee Council can make a decision regarding whether to proceed with larger-scale 
remediation. · 

We believe this approach is necessary for two reasons. First, sufficient data are 
not currently available to make· an informed decision about the potential benefits 
and environm~;mtal effects of PES-51. As previously mentioned, information on the 
effectiveness of this product is inconclusive, field toxicity data are completely 

· lacking, and the environmental fate of limonene and its aquatic degradation 
products is poorly understood. Obtaining ·additional i.nformation on the latter two 
items is necessary to fully understand the potential biological effects of using PES-
51 and ensure the wholesomeness of fish and wildlife harvested for consumption. 

Second, this project will likely set the standard regarding what information is 
required on the effectiveness, toxicity, and environmental fate of shoreline cleaners 
proposed for use in Alaska. Although the EA states that this project would not 
establish a pre~edent (page 3), we disagree. If the trustee agencies fund a project 
that entaiiSJ.ISe of a chemical based on 'the data currently available on PES-51, 
other entities could argue - and rightfully so - that they should not be held to a 
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different standard. Clearly, this project could have. significant implications on future 
spill response and remediation decisions. Consequently, it is essential that we 
proceed in a systematic and scientifically defensible manner. 

Thank you for the opportunity to review the EA. If you or your staff have any· 
. questions regarding our comments, don't hesitate to contact -me. -

Attachment (Literature Cited) 

cc: Carol Fries, ADNR 
Mike Bennett, ADNR 
Dianne Munson, ADEC 

. Dave Gibbons, USDOA/FS 
Byron Morris, USDOC/NOAA 
Rebecca Hoff, USDOC/NOAA 
Lance Trasky, ADF&G. 
Janet Kowalski, ADF&G 
Frank Rue, ADF&G 
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FISH AND WILDLIFE SERVICE 
· 1011 E. Tudor Rd. ~APR _\ :1 1qq7 

IN REPLY REFER TO: 
Anchorage, Alaska 99503-6199. 

AESIESO 

Ms. Molly McCammori, Executive Director 
Exxon Valdez. Oil Spill Restoration Office 
645 G Street, Suite 401 
Anchorage, Alaska 99501 

Dear Ms. McCammon: 

EXXON VALDEZ OIL SPill 
AFR 8 l997 TRUSTEE COVNCIL 

We have reviewed the Environmental Assessment for Chenega-area Shoreline .Residual Oiling 
Reduction Exxon Valdez Oil Spill Trustee Council Project #96291, near the village of 
Chenega Bay in southwest Prince William Sound. It is our understanding that the preferred 
alternative is Alternative 2--removal of oil from eight beaches during the spring and summer 
of 1997. Restoration work will include the use of a biosurfactant, PES-51, which will be 
injected into the subsurface soils using an airkilife injection proCess.. During the treatment 
process, ambient seawater 'will be flushed over the treatment area to move the displaced oil 
to the shoreline and nearshore waters where it will be collected with sorbents and skimmers. 
The treatment area will be surrounded with containment boom and sorbent boom during the 
process. Collected ·oily liquid and solid _waste will be disposed in a mariner that meets the 
appropriate disposal regulations. · · · 

Although we can understand the desires of the Chenega Bay residents to have an "oil-free" 
environment, we do not feel that at this time there is enough information regarding the potential 
toxicity of the compound PES-51 to intertidal organisms or the effectiveness of the product to 
recommend a full-scale clean up effort. We recommend a modified Alternative 7--conduct a 
pilot project with a rigorous biological s~mpling plan to ensure that introduction ofthis . 
compound into the environment will. not exceed toxic exposure levels for the organisms or the 
people that eat them. Our concerns are addressed in more detail in the comments that follow: 

General Comments: 

Existing data are insufficient to adequately determine whether PES-51 presents unreasonable 
risk to the local environment, includil)g fish and wildlife resources.· These uncertainties include 
extrapolation of laboratory toxicological results to the field, uncertainty surrounding the 
expected- environmental concentrations, and limited knowledge of PES-51 effects in Alaskan 
waters. 

Monitoring proposed in the study plan Will not provide the information needed to assess both the · 
efficacy of the product and any potential adverse ecological effects on Prince William Sound . 
biological conilnunities .. 



........ . 

' .. 

Issues raised in a 1994 report prepared by National Oceanic and Atmospheric Administration 
{Chemistry and Environmental Effects of the Shoreline Cleaner PES-5JTM) are applicable to the 
proposed action, and should be considered when the project plan is revised. Detailed comments 
are provided below. · 

Specific Comments: 

Toxicological values presented by the manufacturer are based on nominal (not measured) 
concentrations, potentially biasing the study results. Due to the low water solubility of the 
product, actual concentrations causing toxicity would be expected to be lower than the stated 
nominal values. This makes it. difficult to assess what toxic effects might be observed in a 
natural system. 

Toxicity data presently available to the Fish and Wildlife Service is based on relatively short-
term tests (24 hour to 96 hour LCso values). Short-term, acute tests oflethality do not adequately 
reflect chronic effects of a compound, nor they do evaluate sub-lethal· endpoints such as growth 
inhibition or reproductive impairment. · 

Contaminant effects ~re ofh!n mediated (either reduced or increased) in the naturai environment. 
Many factors might influence field exposure including temperature, pH, chemical degradation, 
and chemical binding _or transformation. Field testing (a pilot study) may provide information 
on chemical fate and transport, provided a rigorous monitoring plan is adopted. 

A key assumption in the EA is that expected environmental concentrations ofPES-51 in the 
water column will be less than 200 ppb (pg. 21). How was this value derived? Environmental 
fate modeling? Empirical-evidence? Toxicological values are oflittle use without realistic 
expected (likely) and maximum (worst case) environmental concentrations. . 

The study design calls for subsurface injection of PES-51 followed by an ambient water wash. 
This application method may expose infaunal organisms to relatively high concentrations of the 
compound, given the non-uniform distribution of the compound and the variable efficiency of 
the following seawater wash. Intertidal organisms are distributed in a variable manner and beach 
substrates will be heterogeneous. These factors "make it likely that both infaunal organisms 
(those living in beach sediments) and epibiotic communities (plants and animals attached to 
substrate surfaces) would be exposed to PES-51 concentrations that approach or exceed toxic 
levels" (NOAA 1994). 

A primary constituent ofPES-51 is limonene: "Aquatic degradation products oflimonene may 
closely resemble the pesticide toxaphene and its breakdown products. Researchers studying 
limonene and related terpenes found that at low pH and when exposed to sunlight, aqueous 
mixtures produces complex polychlorinated compounds that had 'striking similarities' to the 
organochlorine pesticide toxaphene. Less extensive but still substantial chlorination also took 
place at higher pH or in the dark" (NOAA 1994). In these experiments, limonene was the most 
highly reactive terpene examined, and consistently produced highly chlorinated material (NOAA 
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1994). Given the documented toxicity and persistence of toxaphene in the environment, the 
above statements raise concerns about environmental release of this compound. · ' 

"In three toxicity tests in which the same organisms were used, PES-51 was more toxic than 
Corexit 9580 M-2" (NOAA 1994). Have less toxic alternatives been investigated? · 

The EA states that "visual observation of the macrofauna during the 1993 Sleepy Bay test 
program saw no acute impacts on the treated beach (pg. 22)." This appears to have been based 
solely on a visual impression, not from actual effects monitoring. No long-term follow up was 
done after the application ofPES-51 in this study. This existing information is not of sufficient 
quality to resolve the uncertainty raised above regarding potential toxicological effects .. 

The monitoring plan proposed in the EA should be expanded if there is a pilot application in the 
future. For example, there did not appear to be any monitoring outside the containment booms 
to measure or document that the booms were effective in stopping the oil/surfactant mixture. 
The Service strongly suggests that this be added to the protocoL 

While the chiton, mussel and caged mussel studies will all be useful, the project proponents 
should consider additional ecological monitoring techniques including the use of transects to 
investigate impacts on the tidepoollepibiotic assemblages, and any other approaches which might 
help identifY impacts on potentially affected organisms. Scientific peer review of the proposed 
monitoring plan should be conducted prior to initiating any fieldwork. 

Treating beaches and liberating the hydrocarbon!PES-51 mixture may place the local 
environment at more risk than a no action alternative (leaving the weathered or asphalted oil in 
place). We recommend that project monitoring for the pilot project include the use of control 
plots (no treatment applied), to study natural recovery processes and to use as a baseline against 
which potential toxic effects of PES-51 can be judged. Separate control beaches which were 
never oiled would provide ev~n more information on the effects of weathered oil and whether 
chemical treatment of this oil with PES-51 results in measurable toxic effects. 

There is little information available on the effectiveness ofPES-51 as a shoreline cleaner 
(NOAA 1994). Environment Canada tests measured a 20.6 percent effectiveness in saltwater 
trials, less than the minimum performance standards established by that agency. This is in 
contrast to the 1993 Sleepy Bay project, which found approximately 70 percent reduction in oil 
residues following the application ofPES-51. Future monitoring should be designed to answer 
efficacy questions, including recommended field application rates and the amount of weathered· · 
oil removed by the procedure. We recommend that Chenega Bay residents be consulted after the 
pilot project to determine if the amount of oil removed met their expectations. 

In summary, the Service recommends that prior to proceeding with a full scale cleanup that the 
Trustee Council fund a pilot project on one or two of the selected beaches. The pilot project 
should include rigorous biological and chemical sampling before, during and after treatment with 
the compound, PES-51. The sampling plan should be peer reviewed by the scientific community 
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and appropriate agency personnel prior to approval of the pilot project. A pilot project with an 
adequate sampling plan should ensure that the treatment and cleanup will not exceed toxic 
exposure levels for the organisms or the people who subsist on them.· 

Thank you for the opportunity to corriment on this document. If you have any questions, please 
contact Catherine Berg at (907) 786-3598 or Philip Johnson at (907) 786-3483. We appreciate · 
your efforts in this matter. 

Sincerely, 

J:.~-fJIL-
Regional Director 

cc: Special Assistant to the Secretary for Alaska 
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IN REPLY REFER TO: 

Molly McCammon 
Executive Director, 
EVOS Trustee Council 
645 G. Street, Suite 401 
Anchorage, AK 99501 

Dear Ms. McCammon: 

.. · 
U.S. GEOLOGICAL SURVEY 

BIOLOGICAL RESOJ]RCES DIVISION 
·.Alaska. Science Center 
· 1011 East Tudor Road 

. Anchorage, Alaska 99503 

April 8, 1997 

·:.- ,• . . .. ·~ 

lo)~©~OW~~ 
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EXXON VALDEZ OIL SPILL 
TRUSTEE COUNCIL 

We have reviewed the Envirorunental Assessment (EA) for Chenega-area Shoreline Residual Oiling Reduction, 
Restoration Project #96291. We have aiso reviewed the NOAA HAZMAT report NO. 94:-2 which includes 
reports from the two tests ofPES-51 in Sleepy Bay, LaTouche Island, Prince William Sound and Florida. Both 

·of these studies are cited in the EA in support of Alternative #2, cleaning of eight beaches using PES-:51 ·and 
the airknife injection technique. · · 

' We agree with reviewers from the U.S. Fish and Wildlife Service and the Alaska Department of Fish and 
Game that not enough is known 'regarding the toxicity or potential envirorunental impacts of PES-51. The La 
Touche Island and Florida studies were conducted to evaluate only the efficacy of PES-51 as an oil removal 
product. Our concern is with the paucity of data to evaluate the toxicity of the chemical. 

We do understand the wishes of Chenega Bay residents to have "oil free" beaches. The analogy comparing 
the oiling of their subsistence resources to our shopping in filthy grocery stores ·effectively illustrates the 
apprehension of residentS to collect subsistence foods from oiled beaches. · · 

While we do understand the residents' wishes, we are concerned about the use of the chemical on subsistence 
resources. Is the chemical labeled for use on food? If not, toxicity tests must be conducted prior to its 
introduction to subsistence beaches. We suggest pursuing Alternative #7. A pilot project must be proposed 
to evaluate the product's toxicity to potential subsistence resource users and the environment The proposal 
must include a rigorous biological sampling component and it must undergo a full scie:ntific peer review. 

If alternative #7. is chosen, the USGS-Biological Resources Division would be willing to consult on the 
development of a biological sampling program. 

Thank you for the opportunity to address the Envirorunental Assessment of Restoration Project #96291. If 
you have questions, please contact Lisa Thomas, Fish and Wildlife Biologist, at 786-3685. We appreciate 
your continuing efforts and consideration of our comments. . · 

Copies to: Deborah Williams 
Catherine Berg, USFWS· 
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·'FROM :li-!E· EY* CORPORATION 424 5161 
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The :Eyak Corporation 
P.O. Box 340 Cordov~ Alaska 99574 

(901) 424-7161 Fax (907) 424·5161 

April 16_, · 1997 

Ms. Molly McCammon 
Executive Director, EVos· 
645 G Street, Suite 401 
Anchorage, AK 99501-3451 ·. 
Fax 907-276-7178 · 

.Dear Ms. McCammon: 

I would like to. voice the strong support of The· Eyak 
Corporation for the Chenega Residual Oiling reduction 
Project. The cleaning of beache.s near Chenega Village is 
important to not just the Village, but to all of Prince 
William Sound. Chenega has the support of The Eyak 
Corporation in their efforts to restore beaches damaged by 
the 19B9 spill. 

Thank you very much for your concern·and assistance. 

BJL:ala 

Sincerely, 

THE EYAK.CORPORATION 

0 
Brian J. Lettich 
General Manager 

P.·1 
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: fROM : THE TAT I Tl.EK a:iRP. 

THE TATITLEK 
CORPORATION 

P.O. Box 650, Cortlova, Alaska 99574 • Phone (907} 424-3777 

April 15, 1997 

Ms. Molly Mccammon 
Executive Director, EVOS 
645 G Street, Suite 401 
Anchorage, Alaska 
99501-3451 

SENT VXA ~AX 1907-276•7178 

Dear Ms • McCal!lll1on: 

The Tatitlek' Corporation strongly supports the Chenega Residual 
Oilinq Reduction Project. The cleaning of these beaches near 
Chenega Village is extremely important to not just the Village 
itself but also to the whole Prince William Sound area • 

. Chenega has ·the support of The Tatitlek Corporation in their 
efforts to restore beaches damaged by the 1989 spill.· 

Thank you for your concern and your.assistance. 

Sincerely, 

THE TATITLEK CORPORATION 

carroll Kompkoff, 
President 

REF 97-051 
CK/pkm 

. ' .. 



04/17197 .. ~~·~· ... ~u.&>,J' .:?~-~~~:~~ .. ;,~·/;·< : . 
,..· ... 

... · .... . ) ·~-f.~, . . 
_Chugoch~Alaska 

<..:: 0 R P 0 n A 'T I 0 N 

f 
·-. 

April 17, 1997 

Ms. Molly McCammon. Executive Director 
Exxon Valdez Trustee Council · 
645 "G'' Street, Suite 401 
Arichorage, AK 99501-3451 Via fax at (907) 276-7178 

RE: Chenega Residual Oiling Reduction Project 

Dear Ms. McCammon: 

I understand that issues have been raised by several state and federal agencies with 
representation on the EXxon Valdez Oil Spill Trustee Council that have put the proposed 
Chenega Residual Oiling Reduction Project in jeopardy. This project was proposed by the 
village of Chenega as being very ·important to the restoration of many of tbe beaches used 
by its residents for subsistence purposes. 

Chugach AJaska Corporation is a very strong supporter of this project and all other 
projects undertaken by the Trustee Council to restore oiled beaches in Prince William 
Sound. It is shameful that state and federal agencies have turned their backs on the 
resideuts of Prince WiJJiam Sound so soon after acquiring their lands. Such actions bring 
to question the true:: motives of these:: agencies. I hope that you will do your utmost to . 
ensure that this project is approved for action during the summer of 1997. 

Thank you for your SJ.?PPOrt and assistm with this matter. 

Best regards, 

Mark Stahl, Manager 
. Lands & Re8ources Department 

~, ... ¥¥-
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Alaska State Legislatu·re · • 

Official Business 

Exxon Valdez Oil Spill Trustee Council 
645 G Street, Suite 401 
Anchorage, Alaska 99501-3451 

Members of the EVOS Trustee Council: 

f 
' 

16 April '97 

It has come to our attendon that after several years . of planning. and 
a lot of work by the people of Chenega Bay, there are efforts 
underway to stop ·a Jli;Oject to clean up some significant beaches near 
the village. 

From what we understand,. the involved beaches are protected from 
winter storms, and consequently, not undergoing the natural process 
of cleaning found elsewhere in the oil spill impacted areas. 

Stare Capitol 
Juneau AK 
99&01-1182 

We hope members of the Council will remember that it is the people 
of Chenega Bay, perhaps more than any other group of Alaskans, that 
have to live with the results of the '89 Oil Spill on a day to day basis. 

, That fact. was an important part of the decision to do this project. 

On another level, a deciSion to quit this project 1n the twelfth hour 
will significantly affect the local villagers. Quite a number of them 
have been planning to work on the project this summer, and several 

· local boats have been leased as part of ·the clean-up. 

We implore you to move forward with this needed project. 
Although the environment is slowly cleaning up the oil, these 
beaches are among those that can use our intervention. As was 
mentioned earlier, to drop this project at this time will represent a 
hardship to a gmup of people who must deal with remnants of the oil 
damage daily. 



:::.tu •' ·.~· ;;,._;;,c.,~&..l\oolf .a. IW _...... ' . 
.,. "- .. .. 

-2 ... 

Thank you for your consideration. 1: 

Sincerely. 

'~ .• 

TOTAL P.02 
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SJ;M' BY: 

OFFICE OF THE MAYOR 
April 17, 1997· 

Ms. Molly McCammon 

4-17-87 

Sxccutive Director, EVOS 
~45 G Street, Suite 4Dl 
Anchorage, Alaska 99501-3451 

' . . . 

. 15; 42 ; . CITY Of 'VAlDEZ/:·AK~ 

f 
i 

Sent by facsimile to ?07-276-7178 

near Ma. McCammon: 

80?2767178;# l( 1 
.• <,. 

I would like to voice the strong support of the City of Valdez for 
the Chengea Residual' Oiling Reduction Project. The cleaning of 
beaches near Chegna Village is important not only to the Village, 
but to all of Prince William Sotlild. Chenega has the support: of the 
City of Valdez in their efforts to restore the Qeaches damaged by 
the l~B9 spill~ 

r am "oncerned 'Aith the process that is currently underway to 
review this project._ It appears that some of the sLate and·federol 
agencies oppose the methodology being proposed or even oppose the 
project. outright by continuing to request additional information. 

I am further concerned with the·potential that state agencies are 
considering to fund their operations for reviewing the project from 
the original grant funds gl.ven by the Trustees. This takes mttch 
needed funds away from theproject. 

Again, the City of Valdez supports the project and _r.·espectfully 
requests that the EVOS Trustee Council ~ontinue to fund the proj eel: 
and ask the state and federal agencies to work cooperatively with 
th~ Chenega ·Village and the Prince William Sound Economic 
Development Council. 

Sidfere~~· 
~(!.. 
David C. Cobb 
Mayor 

F'.O. BOX 3()'1• V.-.LOEi:. ALASKA 00606 
TELEPHONF (R07) 835-4313 • TELECOPIER (907) ~·2992 
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CxrY_oE CoRDOVA 
April 16,1997 

Ms. Molly McCa~on, Executive DireCtor 
EVOS Trustee Council · 
645 G Street, Suite 40 I 
Anchorage, Alaska 99501 

Dear Molly: 

... :p.-o~ . 
:··· ..... I .... • 

':; 
-:· .·:· 

1 am writing in support of the Village of Chenega's request to have EVOS fund the Chenega 
Residual Oiling Reduction project. As you are aware; the Village of Chenega was tremendously 
impacted by the Exxon Valdez oil splll. · 

This dean up project is unportartt to the Village of Chenega,. and to all communities in Prince 
William Sound. Please support funding for this project. If you have any questions you may 
contact me at (907) 424-6200." 

Sincerely, 

Scott Janke 
City Manager 



SPECIAL PUBLIC 

EDUCATIONAL SESSION 

2:00 Welcome to Special Public Educational Session 
Craig Tillery, State of Alaska Trustee 

2:10 Overview of Restoration Program and Update on Injury 
& Recovery 
Molly McCammon, Executive Director 
Stan Senner, Science Coordinator 

2:30 An Ecosystem Approach to Restoration 
Dr. Robert Spies, Chief Scientist 

2:40 Scientists at Work 
Killer whales: Counting - Craig Matkin, 96012 
Harbor seals: Biosampling - Kate Wynne, 96244 
Clams: Hatchery Production - Carmen Young, 96131 
Sockeye: Genetic Sampling- Dr. Lisa Seeb, 96255 
Marbled Murrelets: Climbing Trees - Kathy Kuletz, 96031 
Harlequin Ducks: Kayak Roundup - Dan Esler, 96025 

3:30 Alaska SeaLife Center 
Dr. John Hendricks, Executive Director 

3:40 For More Information-How to Get Involved 
Molly McCammon, Executive Director 

3:45 Panel: Questions and Answers 
Molly McCammon, Dr. Robert Spies, Stan Senner, and o· 

4:15 Adjourn 
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