United States Department of the Interior

FISH AND WILDLIFE SERVICE

Hawaiian and Pacific Islands National Wildlife Refuge Complex
300 Ala Moana Blvd., Room 5-231
Box 50167
Honolulu, Hawaii 96850

July 11,2011

Re: Response to Comments Submitted for the Engineering Evaluation/Cost Analysis (EE/CA)
Report for the Midway Atoll National Wildlife Refuge (NWR)

Attn: Parties interested in lead-based paint at Midway Atoll NWR

The U.S. Fish and Wildlife Service (Service) prepared an EE/CA report in January 2011 to
address lead contamination at Midway Atoll NWR. The EE/CA described alternatives under
consideration for removal of lead-based paint from structures and lead-contaminated soil at
Midway Atoll NWR.

We received comments from seven individuals regarding the EE/CA Report. Enclosed with this
letter is the Service response to those comments. In an effort to minimize repetitive answers for
similar questions, we have grouped comments (see attached) into similar categorics. When a
question did not fit into a general group, the specific question is addressed. Overall, each of the
5 comments addressing the proposed cleanup level for lead of 75 milligrams per kilograms
(mg/kg) supported the proposal and no comments objected to the use of on-site disposal options
or the hazard ranking assigned to each Decision Unit.

If you have additional questions regarding the EE/CA contact MaryAnn Amann, Service Project
Manager @ 503-231-2346 or MaryAnn Amann@fws.gov. We thank you for your continued
involvement and support of the Midway Atoll NWR project and for taking the time to submit
comments on the EE/CA.

Sincerely,

,d/m% %t’/w

Donald Palawski
Acting Project Leader
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Dr. Jessica Hardy Norris (ABC)
Barbara A. Maxfield

Anna Weinstein (Audubon CA)
Shaye Wolf, Ph.D. (CBD)

Gerald W. Winegrad

Pua A (HI HFD)

Myra Finklestein, Ph.D. (UCSC)
Midway Atoll Administrative Record
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FWS Response to Comments Submitted for the Engineering Evaluation/Cost Analysis (EE/CA) Report
for the Midway Atoll National Wildlife Refuge (NWR)

PROPOSED REMOVAL ACTION TIME FRAME

Three respondents expressed a concern that a six-year implementation time frame is unacceptable. One
respondent stated that the six-year cleanup timeline was reasonable. Two respondents felt that a two-year
implementation timeframe should be considered.

The following is a portion of the responses that objected to the proposed timeline.

“The proposed timeline for completion of the cleanup of six years or more is unacceptably long
and will result in unneeded harm to Midway’s wildlife...”

“The six year phase of remediation is the major flaw in the EE/CA. Afier many years in delaying
comprehensive remediation, DOI needs to act much more quickly to prevent the imminent and
substantial threat to the public health and welfare these buildings and their surrounding soils
present to wildlife and potentially human resources....”

“The six year phase of remediation is one of my major concerns with the EE/CA. 1 understand the
logistical constraints with respect to working on Midway Atoll as well as the short annual window
during the non-breeding season make the prompt removal of lead-based paint and lead
contaminated soil challenging, but all efforts should be made to expedite the removal process to
prevent further lead-induced mortalities on Midway....”

A six-year implementation schedule is necessary due to three constraining factors,

First is the availability of funding. The proposed removal action is anticipated to be funded using Central
Hazardous Materials funds. This funding source is not guaranteed from year to year. The FWS will be
required to submit justification for funding of the project each fiscal year. The funding of the removal action
in a single allocation is not feasible because it would eliminate a large portion of the funds available for other
needed cleanups at FWS facilities. A six year implementation phase provides an annual budget that will most
likely be acceptable under the Central Hazardous Material fund.

The second constraint is the limited construction window on Midway. Due to the presence of ground nesting
birds, excavation, hauling and abatement activities must be completed during a short work window (~4
months). This limiied construction window does not allow for the completion of the removal action in all
Decision Units in 2 years, as proposed by two respondents.

The third constraint is lodging and infrastructure restrictions. The proposed alternatives include the use of as
many as 17 contactors at one time, which will put a significant strain on the housing and infrastructure (meals,
transportation, lodging, heavy equipment availability, sanitary systems, etc.) at Midway. Any effort to
expedite the proposed alternatives by increasing the crew size will adversely affect the operations of Midway.
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If additional funding is available and awarded, the FWS will make every effort to shorten the implementation

of the removal action. FWS must also consider i its implementation schedule permitting requirements and
the outcome of its consultation about historic structures at Midway.

USE OF GEOMEMBRANES/GEQTEXTILES

Five respondents expressed a concemn about the use of geomembranes/geotextiles as an institutional control.
The following is a portion of the responses that expressed concern over the use of geotextiles.

“....and that the soil be removed to such a depth so as not to have to use a membrane in Units 1, 6,
and 9. These membyranes will deteriorate over time and will lead to eventual contamination of trust
resources again...,.” ‘

“....all soils be removed around the Units until these levels are met and that geomembranes not be
used. The geomembranes have a limited life-time, and using them will simply push the problem
into the future, and waste the opportunity at-hand to solve the problem in a permanent way.”

“Will the geotextile membrane prevent birds from burrowing beneath the top 12 inches of clean
50il? Will it deteriorate over time?”

“We are concerned that the use of geomembranes will result in significant hazards to Midway’s
wildlife that do not outweigh the potential benefits, Geomembranes are proposed for use in Units
1, 6, and 9 as part of preferred alternative 3 and in all units as part of alternative 4..._”

“The use of geomembranes on Sand Island is concerning with respect to theijr structural integrity
in a harsh environment and that any deterioration of the membrane could pose a fisk to wildlife
through entanglement as well as other unforeseen issues.”

The FWS would like to clarify that geotextiles, not geomembranes, will be used, Within the EE/CA the terms
geotextiles and geomembranes were incorrectly used interchangeably. A geotextile is a woven material that
allows water to pass through. Geotextiles are not an impervious barrier and as such, will not cause a ponding
or pooling of water. Geomembranes are relatively impermeable. We anticipate that any aliernative that
involves the use of an enginecred barrier will use a geotextile.

Most of the concerns cited in responses are associated with geotextiles (or geomembranes) that are installed at
the ground surface. When exposed to the sun and weather, geotextiles are known to degrade within 5 to 10
years. The proposed geotextiles in Decision Units 1, 6 and 9 will be installed below grade, where degradation
is minimal. For clarification, geotextiles are not proposed to be used as surface barriers; at least three feet of
clean fill will be placed on top of any geotextile. This will include two feet of clean fill to replace the soil that
is removed and one additional foot of fill that will be sloped in a manner to minimize erosion and run-off
COMCErns.

While we understand the concern of geotextiles and ultraviolet degradation, the use of geotextiles will be
necessary to conduct the removal action in the most effective manner. The following summarizes the reasons
why alternatives that use geotextiles are necessary:
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®  The excavation and management of all soils with lead at concentrations above the 75 mg/kg cleanup goal
would generate more than 55,000 cubic yards (yd®) of contaminated soil. This additional volume would
cover an area the size of two football fields (300 feet by 300 feet) with over 15 feet of soil. The currently
recommended alternative (using geotextiles in Operational Units 1, 6 and 9) generates only 28,000 yd3 of
soil. If full removal is completed, it would be necessary to construct an additional containment cell
(similar to the R-2) unit. This would increase costs, implementation time and logistical chalienges. Full
removal in Decision Units 1, 6 and 9 could minimize or eliminate removal actions in other Units.

B The placement of 3 feet of clean fill provides more than adequate burrowing depth for Bonin Petrels. This
includes the removal of 2 feet of contaminated soil and the placement of 3 feet of clean fill over the
geotextile.

® The construction of a second containment cell and the additional removal of soil would potentially result
in the loss of nesting habit.

B The geotextiles are going to be placed below at least 3 feet of clean sand. This clean sand will eliminate
both chemical {ozone, oxidation, etc) breakdown and UV breakdown of the geotextiles.

®  The life expectancy of a buried geotextile can be as great as 200 years. Additional documentation of
geotextile life expectancies is included in Attachment B.

®  The use of the clean soil (three feet) and the geotextiles eliminates the burrowing and ingestion exposure
pathways. Bonin Petrels and Albatross are not expected to encounter soils with lead at concentrations
greater than 75 mg/kg below 3 feet.

B Proper long term management will be required. The FWS will develop a long term operations and
maintenance plan (O&M) plan to verify that clean fill over the geotextiles is maintained. Inspections will
be required and preventative maintenance may be necessary. Long tenm management may also include the
introduction of native plants to stabilize the soil covers and minimize deep rooting plants and/or trees in
the vicinity of geotextiles. The implementation of these actions is more practical than full removal of soils
with lead at concentrations greater than 75 mg/kg.

B Addiional excavation would also mean additional disturbance to nesting birds.

Overall, geotextiles covered with clean fill will have a life expectancy of as great as 200 years, will not cause
water to pond and, with the proper O&M, will provide protection to future exposure of deeper contaminated
soils to ecological receptors. The FWS understands the need to address the environmental concerns caused by
the lead based paint and does not plan to pass this requirement on to future stakeholders.

SOIL TESTING AND EXCAVATION

A number of concerns on the extent of the soil removal were identified. One of those concems, the excavation
of all soils with lead at concentrations greater than 75 mg/kg was addressed above. The following is a portion
of the responses that expressed concerns over soil removal. We have divided our responses to this category
intc sub-sections.

Lead Testing at Distances and Depths from Structures

One commenter expressed a concern that the extent of contamination laterally from the buildings and at depth
was not completely identified. The following is a portion of the response that expressed this concern.
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“The EE/CA does not provide a clear explanation for how the areas (distances from buildings and
depths) proposed for soil removal were determined for each unit...”

Prior to the implementation of the removal action at Midway, the FWS will prepare a Removal Action
Implementation Work Plan. The Removal Action Work Plan will detail the methods and procedures that will
be used to implement the chosen alternatives. The Work Plan will also detail analytical testing frequencies and
parameters. This will include additional lateral -and vertical testing to identify the nature and extent of lead
contamination in the vicinity of on-site structures.

During the EE/CA, systematic sampling was completed to identify the extent of contamination in an effort to
identify and evaluate alternatives. The sampling conducted during the EE/CA was not designed to identify the
full extent of contamination, rather to establish a baseline for preparing altemnatives for the EE/CA. During the
implementation of the chosen alternatives, additional fixed lab testing or field testing (x-ray fluorescence
[XRF] Testing) will be conducted and documented to verify the extent of contamination near the structures.
The analytical data gathered during the EE/CA will serve as a starting point for removal actions.

Testing of Proposed Backfill Material

One respondent noted:

“The EE/CA did not ensure that the sand to be used to backfill excavated sites is free of harmful
levels of contaminants....”

As previously mentioned, prior to the impiementation of the removal action at Midway, the FWS will prepare
a Removal Action Implementation Work Plan. The Removal Action Work Plan will detail the methods and
procedures' that will be used to complete the chosen alternatives. The Removal Action Work Plan will also
detail analytical testing frequencies and parameters. This will include testing of the sand between the fuel and
cargo pier for contarmnants of interest (COI). If elevated concentrations of contaminants are identified, a
different source of clean fill would need to be identified and the risk of the contaminants found will be
addressed.

Testing for other COI for Disposal Requirements

One respondent noted:

“The EE/CA must present a plan for disposal of the lead contaminated soil that is shipped off-
island..... the soil samples were not tested for other contaminants of concern that might make it
meet a “hazardous” designation... Accordingly, the EE/CA should present a plan for disposal of
the lead contaminated soil that is shipped off-island since it may indeed be hazardous™.

As noted above, the Removal Action Implementation Work Plan will define the requirements for additional
analytical testing of the horizontal and lateral extent of contaminated soil and for waste disposal profiling
purposes. Based on knowledge of the historical operations at Midway, the most likely contaminant in soils
surrounding structures is lead due to the previous use of lead based paint. Based on limited analytical testing
near structures in 2009, shallow soils may also include other heavy metals (barium and chromium),
polychlorinated biphenyl’s (PCBs) and pesticides (DDD, DDE, and DDT). Due to the low concentrations of
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the these contaminants, it does not appear that toxicity Resource Conservation and Recovery Act (RCRA)
codes would be applicable and due to the lack of generator or process specific requirements, RCRA P and U
codes do not appear to be applicable. A copy of the 2009 analytical report is included in Attachment C.

The concentrations of the detected contaminants were below all applicable RCRA waste classifications. The
excavation of lead contaminated soil will also remove soils that have potentially been impacted by other COL

Prior to any on-site or off-site disposal, the FWS will complete analytical testing to satisfy waste
characterization and identification requirements. These requirements will be detailed in the Removal Action
Implementation Work Plan. Testing may include additional toxicity characteristic leaching procedures (TCLP)
testing for RCRA 8 metals to evaluate RCRA D listing requirements, additional PCB testing to verify land
disposal restrictions (LDRs) are met, and additional TCLP pesticide testing to verify the RCRA waste codes
(specifically U codes) for DDE and DDD.

Soil Testing Within Fuel Farm Containment Berms

One respondent asked why testing was not conducted within the containment berms that surround the JP-5
tanks. Due to the presence of a spill containment liner and limited funding available during the EE/CA an
assumption was made that all soil within the berms contains lead at concentrations above 75 mg/kg. During
the implementation of the removal action in Decision Unit 8, confirmation soil sampling will be conducted to
verify that the proposed cleanup goal is met.

USE OF ENCAPSULATION PAINT

Four comments were received over the use of encapsulation paint as part of the recommended alternatives.
"The following is a portion of the responses that expressed concern over the use of encapsulation paint.

“.....The best solution is to remove all lead paint from the exterior of all structures. If it is not
possible to take down buildings or where it is not feasible to remove all the lead, funds must be set
aside and strict guidelines promulgated to assure that these buildings with lead paint remaining
will have proper maintenance/encapsulation on a regular schedule.”

..... Allowing such a large number of abandoned buildings to remain standing after remediation
presents long-term problems and uncertainties that could jeopardize Midway’s wildlife and
persomel.... The EE/CA does not provide any evaluation of the structural integrity of the
buildings, nor cost estimates of renovating, repairing, and maintaining the buildings. ...”

“...If it is not plausible to remove all lead-based paint from specific buildings on Sand Island and
encapsulation is needed to prevent lead contamination, funds should be set aside and strict
guidelines set forth to assure that these buildings will have proper maintenance and encapsulation
on a regular schedule. Without proper maintenance, the buildings with lead-based paint will
become a future hazard for wildlife and human health on Sand Istand....”

“We are concerned with the encapsulation painting that has been used and that is proposed within
the EE/CA. Encapsulation painting is a temporary fix for the problems of lead poisoning, and
anywhere it has been employed or will be employed, there must be a long-term strategy in place to
ensure that this problem is addressed over the long term.
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The FWS recognizes the use of lead encapsulation paint requires long-term inspection and maintenance. Due
to presence of historical structures and other older buildings, full abatement of lead based paint is not practical.

. The FWS anticipates that lead based paint will be removed 1o the extent practical, using appropriate abatement
techniques, but it is highly unlikely that all lead based paint can be removed from all structures or substrates.
Full removal would likely include the replacement of numerous building features (fascia, siding, windows,
eaves, ctc.) In addition, it is likely that aggressive removal would damage existing structures at Midway.
Additionally, some buildings at Midway siding or substrate contain asbestos. As such, mechanical removal is
not an option.

The contractor chosen to implement the lead based paint abatement and subsequent painting of the structures
with approved encapsulation paint will be required to follow industry standards. The Remova! Action
Implementation Work Plan will detail these requirements. One standard that may be referenced is the Housing
and Urban Development (HUD) guidance for Lead Paint Safety, 4 Field Guide for Painting, Home
Maintenance and Renovatrion Work or Chapter 12 and 13 of HUD Guidelines for the Evaluation and Control
of Lead-Based Paint Hazards in  Housing, a copy of which can be found at
http://www.hnd.pov/offices/lead/Ibp/hudguidelines/

These documents discuss the need to clean, scrape, sand and remove paint; the need to feather sanded edges,
primer requirements and painting requirements. The Removal Action Implementation Work Plan will detail
the paint requirements, which may include ASTM E1797-04, Standard Specification for Non-Reinforced
Liquid Coating Encapsulation Products for Leaded Paint in Buildings and ASTM E1797-03, Standard Guide
for Selection and Use of Liquid Coating Encapsulation Products for Leaded Paint in Buildings.

The long term maintenance of the encapsulation paint will require the preparation and implementation of a
long term O&M plan. This plan will detail inspection procedures and frequency, maintenance requirements
and schedules. If additional funding is available or other means of abatement are identified, additional lead
abatement may be undertaken.

ADDRESSING LEAD ON INTERIQR STRUCTURES

One respondent expressed a concern over the presence of lead based paint on the interior of structures.

“.....many of these buildings have lead-based paint on their interiors which is not addressed by the
EE/CA. The EE/CA does not provide guidance on how this toxic interior paint will be maintained
and prevented from spreading to the outside environment. Due to the unique circumstances on
Sand Island, where buildings are crumbling such that the inside/outside distinction may be
meaningless with respect to lead-based paint and no person other than the USFWS can respond in
a timely way to this environmental emergency, the EE/CA should assume that the lead agency has
authority to address this interior lead-based paint as well, In short, the EE/CA should provide a
plan for the long-term maintenance of the buildings, including maintaining their structural
integrity, the exterior lead encapsulation paint, and the interior lead-based paint.”

At this time, structures at Midway other than those proposed for demolition are not in such crumbling
condition that inside/outside distinction applies. For other structures, the management of interior lead based
paint will be addressed as required under existing federal guidance’s (such as HUD) for abatement of interior
paint. The FWS recently renovated the interior of the officer quarters and these activities were completed in
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accordance with HUD requirements. At this time, the threat of interior lead based paint contaminating
surrounding soils is considered low.

DEMOLITION OF ADDITIONAL STRUCTURES

Four respondents commented on the fact that demolition and disposal of additional structures were not
included. The following is a portion of the responses that commented on additional building demolition.

“....The EE/CA proposes to remove only six buildings, which leaves ~65 buildings standing that
are contaminated with lead-based paint—1 in Unit 1, 2 in Unit 3, 3 in Unit 4, 2 in Unit 5, §'in Unit
6, 5 i Unit 7, and 44 in Unit 9—in addition to a number of ancillary structures (memorials, {ifi
stations, electrical substations, flag poles, hydrants) that are covered with lead based paint. As
explained in detail below, the best alternative for protecting Midway’s resources is to remove all
structures contaminated with lead-based paint that are not scheduled for use. However, the EE/CA
fails to provide alternatives for removing these non-needed, contaminated structures.....”

“....We strongly encourage USFWS to take this opportunity to completely remove the crumbling
structures on Midway, which pose risks to the safety of humans and wildlife. ...”

“....Again, the ideal would be to remove all 59 of the structures that are not and will not be used
by the U.S. FWS. This would be the preferred alternative.....”

“....The most protective solution would be to remove all of the structures that are not and will not
be used by the U.S. FWS. This would be the preferred alternative... ... 7

The FWS attempted to identify structures for demolition that had the highest potential for causing
contamination of surrounding soils. As noted, only six buildings were evaluated for demolition. The primary
reason for limiting the demolition option is implementation }imitations and costs. In 2003, the FWS completed
an Infrastructure Condition Assessment and Medification Report (referred to as the Right-Sizing Report).
Appendix G of this Right-Sizing Report provided preliminary budgets for demolition of structures. The Right-
Sizing Report concluded that total disposal costs would be approximately $21,220,000 over 5 years. This
dollar estimate also included costs for pavement removal and above ground storage tank (AST) removal.
Pavement removals are not part of this EE/CA and the costs associated with demolition of the ASTs were
budgeted for in the EE/CA. If these numbers are backed out, the estimated cost for demolition is approximately
$19,000,000. This estimate was based on 2003 dollars. Using the Consumer Price Index (CPI} conversion
(0.858) for 2003 to 2010 dollars, the estimate in 2010 dollars is approximately $22,150,000. This value alone
is nearly 2.4 times higher than the estimated cost for implementing the entire removal action proposed in the
EE/CA. While full removal may provide additional envirommental protection, it would require additional soil
disturbance, a Jonger implementation schedule and a greater strain on Midway’s current infrastructure.

The other reason that full demolition was not evaluated at this time is the, logistical challenges and timeframe
requirements to handle the volume of debris that would be generated. Based on the 2003 Right-Sizing Report,
approximately 675,000 square feet (ft) of buildings would be removed. Using the EPA’s estimate on weight
of construction and demolition (C&D) debris per square foot {158 1b/ft*) full demolition would generate more
than 53,325 tons of debris. Full demolition will generate more than 213,300 yd® of material using a conversion
of 500 pounds per yd' of C&D debris. This material would need to be managed via encapsulation. For
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_ reference purposes, this volume of material would fill a containment cell that was 800 feet fong by 500 feet
wide to a depth of 12 feet.

In addition, the Right-Sizing Report did not account for the stabilization of the C&D debris. The EE/CA
recommends the use of a stabilization agent (Portland Cement or similar) to minimize future releases of
excavated material or C&D debris. The solidification of a large volume of C&D debris {(more than 213,000
cubic yards), would add costs and extend the project timeline.

The FWS may consider the removal of additional struciures as the implementation of the chosen alternative is
undertaken if additional funds become available, and methods are identified to minimize C&D debris and
storage areas arc identified and accepted. It is possible that afier the removal of the proposed structures in
‘Decision Units 1 and 2 (under the recommended alternatives), the selected contractor and the FWS may
identify cost savings that allow for the demolition of additional structures,

DEMOLITION OF STRUCTURES IN UNITS 1 AND 2

The FWS received both comments in support and against the demolition of a mumber of the Cable Buildings
and the Marine Barracks. Comments ranged from approval of the proposed demolition, to concems over
achieving approval for demolition, to opposition of demolition. In total, two respondents felt that demolition
of the structures was potentially unacceptable due the historical status of the buildings, while four felt that
demolition was of the upmost importance. The following is a portion of the responses that commented on
demolition of historical structures. -

Comments in Opposition

*... 1t is highly unlikely you will obtain an approval from the Hawaii State Historic Preservation
Division or the Advisory Council on Historic Preservation to demolish the historical Commercial
Pacific Company building in Decision Unit 1 in time to address those structures during the
summer/fall of 2011.._... Alternative 7 for Decision Unit (1} was not seriously considered in your
analysis...”

“We believe the proposed demolition of buildings in Decision Areas 1 and 2 (except Building
643} would constitute and adverse effect to histonic properties. As such your agency is required to
consult under 35CRF800 (Section 106 consultation). Consultation will lead to a Memorandum of
Agreement or a Programmatic Agreement stipulating the conditions under which the effect of yvour
project can be avoided, minimized or mitigated. We suggest you consult with the Advisory
Council on Historic Preservation on how to proceed with your 106 obligations....”

Comments in Support

“...Leaving even the foundations create another problem for future management, as the
foundations fall with time. We would applaud a decision to remove the cable company buildings
in the first wave of effort, since they clearty pose the most severe problems....”

*....Again, the ideal would be 1o remove all 59 of the structures that are not and will not be used
by the US. FWS. This would be the preferred alternative. Absent that, DOI should act to
immediately take down and remove the crumbling lead-contaminated buildings in Units 1 and 2.
The old cable buildings are wooden structures more than 100 years old and have deteriorated
badly. They should be the first to come down and the soil remediated around them as many
albatrosses have been poisoned around them. These buildings currently are not of historic merit in
their very poor deteriorated condition...... ?
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“Unit 2 consist of the 70-year old Marine barrack bu.ildings and these also have deteriorated badly
and should be immediately taken down and removed.....”

...."While | live in the historic city of Annapolis and am sensitive to historical concerns, the
buildings in Units T and 2 are so badly deteriorated to have little historic merit and would cost
many millions of dollars to rebuild. TEAR THEM DOWN NOW! .7

*...The proposed removal of four historic buildings from Units 1 and 2 is necessary to protect
wildlife and people. The four Cable Company buildings and two Marine barracks are in an
irreparable state of decay (beyond renovation and repair) and pose ongoing, significant risks due
to their toxic components (including lead and asbestos) and structural unsoundness. The lead soil
concentrations surrounding these buildings were among the highest detected on Sand Island,
including concentrations of 1,695 ppm near Cable Company Building 643 and 1,091 ppm near
Marine Barrack Building 578—well above the recommended cleanup level of 75 ppm. Units 1 and
2 were identified as two of the three most hazardous units to wildlife, and these buildings should
be prioritized for removal in 2011....7

*....The most protective solution would be to remove all of the structures that are not and will not
be used by the U.S. FWS. This would be the preferred alternative. Absent that, DO1 should act
immediately to remove the crumbling lead-contaminated buildings in Units 1 and 2. In Unit 1 the
abandoned cable company buildings are significantly deteriorated and it is my personal
observation that they host the highest numbers of lead poisoned (droopwing) Laysan albatross
chicks on Sand Island. Thus, I strongly agree with the EE/CA’s recommendation to demolish the
cable company buildings {with the exception of building 643) and that this demolition should be
considered a high priority and completed as soon as possible.

“It is also my personal observation that Unit 2 (the abandoned Marine barrack buildings) hosts
very high numbers of lead poisoned (droopwing) Laysan albatross chicks. Additionally, 1 have
observed an endangered Laysan duck foraging between the Marine barrack buildings during my
visit to the island in 2006. Thus, 1 strongly agree with the EE/CA’s recommendation to demolish
the Marine barrack buildings and that this demolition should be considered a high priority and
completed as soon as possible....”

The FWS understands that the demolition of site structures (particularly the Cable Buildings) will remove a
picce of Midway History, but the structural conditions of the Cable Buildings (except Building 643) are
beyond repair and pose a substantial risk to human and ecological receptors. The FWS will work with the
Hawaii State Historic Preservation Division or the Advisory Council on Historic Preservation to address
historic structures. The timeframe to complete this consultation and to complete a new, or modify the existing
MOA, is undetennined and not entirely in FWS control. The FWS’s goal 1s to complete the MOA in a
timeframe that allows for Decision Unit 1 to be one of the first areas addressed during the implementation of
the chosen alternative. If necessary, the FWS will delay or modify the proposed work in Decision Unit 1 as
appropriate after consulting with the appropriate party.

LAYSAN DUCK STUDIES

The FWS received two comments suggesting that additional testing be conducted on the Laysan Duck. The
following is a portion of the responses that commented on testing for the Laysan Duck.
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“The EE/CA notes that there are elevated lead blood levels for some Bonin Petrels and that no
checks have been made on Laysan Ducks (ESA-Endangered) even though they have been seen
around highly lead contaminated structures and soils. These studies need to be done.”

“Lead contamination has been tested in only two species on Midway: the Laysan albatross and the
Bonin petrel to a tesser degree. Given that the Laysan duck is a federally endanpered species that
has been observed foraging near the contaminated buildings, the Laysan duck should also be
tested to ensure that it is not being harmed by lead contamination. Certainly the USFWS and
NOAA should measure baseline comtamination levels for the Laysan duck before the lead
remediation to compare with levels afier remediation. In addition, the USFWS should conduct a
contaminants analysis of the insect samples that were collected as part of the Ecological Risk
Assessment but never analyzed. As acknowledged by the Ecological Risk Assessment, the Laysan
duck is a potential receptor group because it consumes terrestrial insects and vegetation that may
have accumulated high levels of soil-borne contaminants in their tissues..... The EE/CA itself
acknowledges in Figure C-1 that Laysan duck is a receptor through exposure by contaminated soil
ingestion.”

The FWS understands that future testing of the Laysan Duck may be needed to determine if the Laysan Duck
has been adversely affected by lead. The streamline risk evaluation (SRE) presented in the EE/CA correlated
lead exposure in various avian species. The SRE detenmined that the use of a lead concentration protective of
Albatross and the Bonin Petrel would be protective of the Laysan Duck. The Albatross and the Bonin Petrel
act as an indicator species for the Laysan Duck.

The FWS will evaluate the need to conduct lead testing on the Laysan Duck, but we do not want to delay the
removal action in order to complete testing or take actions that are unnecessarily intrusive to the Laysan Duck,
It may be possible for the FW'S to conduct lead in blood tests during future Laysan Duck studies.

SIZE OF THE CONSTRUCTION CREW

One comment was received regarding the potential waiver on the number of staff necessary to complete the
proposed alternatives.

*Afier participating in intense negotiations with our partner agencies over the number of personnel
allowed on Midway at any one time “obtaining a waiver on the Papahanaumokuakea Marine
National Monument existing management plan for Midway to allow for additional personnel” may
be more difficult than presented in this analysis.*

The FWS understands that obtaining a waiver for certain aspects of the recommended alternatives will require
close consultation with a number of regulatory agencies and personnel. The FWS is committed to obtaining
the necessary waivers to complete the proposed removal actions.

USE OF ONSITE INCINERATOR FOR TREATMENT OF CONTAMINATED SOIL

One respondent asked if the FWS thought to utilize the on-site incinerator for treatment of the contaminated
soil. The on-site incinerator was designed to burn used oil and manage limited solid waste or ecological waste
(bird carcasses). The chamber capacity on the incinerator is less than 0.5 yd* and was not designed for
handling bulk debris, such as soil. Due to size constraint and burner temperatures, the use of the small
incinerator is not practical or feasible.
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February 15, 2011

Mr. Carlton Morris, FWS Project Manager

U.S. Fish and Wildlife Service, Division of Engineering
911 NE 11th Avenue

Portland, Oregon 97232

Re: Engmeenng Evaluation/Cost Analysis (EE/CA} for Removal of Lead-based Paint from Structures and Lead-
contaminated Soil from Midway Atoll National Wildlife Refuge

Dear Mr. Morris:

The American Bird Conservancy (ABC) wishes to commend Midway Atoll National Wildlife Refuge on its
progress in removing lead-based paint from the aging buildings there, and particularly for completing the
EE/CA, which lays out options for ridding the refuge of this problem once and for all.

ABC has been encouraging the Refuge to take swift action on this issue for a decade, and we are eager
to see its resolution. In our reviewing of the EE/CA, we wished to highlight three things as particularly

important.

1}

2}

3)

First, we would like to express our satisfaction with the proposed cleanup level of 75 mg/kg for
lead in soil (Appendix C, Streamlined Risk Evaluation in Midway EE/CA Report). This level
should provide a safe environment for the humans and wildlife on the island. However, it is
important that all seils be removed around the Units until these levels are met and that
geomembranes not be used. The geomembranes have a limited life-time, and using them wiil
simply push the problem into the future, and waste the opportunity at-hand to solve the problem
in a permanent way.

We are concerned with the encapsulation painting that has been used and that is proposed
within the EE/CA. Encapsulation painting is a temporary fx for the problems of lead poisoning,
and anywhere it has been employed or will be employed, there must be a long-term strategy in
place to ensure that this problem is addressed over the long term.

We strongly encourage USFWS to take this oppoertunity to completely remove the crumbling
structures on Midway, which pose risks to the safety of humans and wildlife. Leaving even the
foundatiens creates another problem for future management, as the foundations fall with time.
We would applaud a decision to remove the cable company buildings in the first wave of effort,
since they ciearly pose the most severe problems. ABC would like to express our willingness to
assist with outreach to stakeholders and the Historic Preservation Office in any way possible.

Respectfully,

Dr. Jessica Hardesty Norris
Seabird Program Director
“jhardesty@abcbirds.org

4249 Loudoun Ave. s PO, Box 219 & The Plains. VA 20198

Tel: 540-253-5780 & bax: 540-233-57822 e abeviabebirds. org & wa w.abchirds. orp

T

Shaping the future for birds




1098 Hoa Street
Honolulu, Hawaii 96825-3511

February 14, 2011

Carlton Morris, FWS Project Manager
U1.S. Fish and Wildlife Service
Division of Engineering

911 N.E. 11th Avenue

Portland, Oregon 97232

Dear m\/

Thank you for the opportunity to review and comment upon the Engineering Evaluation/Cost Analysis for
the cleanup of lead-based paint at Midway Atoll National Wildlife Refuge. 1 do not submit these
comments as an expert in either engineering or contaminants; however, they do come from my long-term
and deeply felt concern for the protection of the unique historic resources found at Midway Atoll. I share
the Fish and Wildlife Service’s passion for the atoll’s significant wildlife resources as well and commend
FWS for its efforts to deal with this issue over the past many years. Finding a new source of project
funding through the Comprehensive Environmental Restoration, Compensation, and Liability Act is also
highly commendable. However, from the first page of the Executive Summary thronghout the entire
report, it is clear that your objectives only considered the ecological health of the atoll and that protection
of historical resources as required by law and numerous legal agreements and plans was considered only
after the fact.

The FWS news release regarding this report seeks comments on three areas of the analysis. I do not have
the expertise to comment on the proposed clean-up level of 75 ppm for lead in the soil and wiil support
your findings.

Regarding the schedule and cleanup priorities, it is highly unlikely you will obtain any approval from the
Hawaii State Historic Preservation Division or the Advisory Council on Historic Preservation to demolish
the historic Commercial Pacific Cable Company buildings in Decision Unit 1 in time to address those
structures during the summer/fall of 2011. If indeed these buildings must be addressed first, Alternative 7
is most likely the only implementable course of action.

That comment leads to my primary concern: Alternative 7 for Decision Unit 7 was not senously
considered in your analysis. I find it difficult to believe that it would be any less safe for workers to
dismantle hazardous portions of the Cable Company buildings and leave the concrete cores and
foundations than it would be to bulidoze the structures. If that were the case, why would FWS have
proposed, and the State Historic Preservation Division approved, the current plan ouilined in the 2009
Memorandum of Agreement? If hand scraping and chemical strippers are acceptable treatments on
Building 643, why would they not also be acceptable for the other structures, especially if all that remains
are the concrete cores and foundations? :

The analysis also cites the possibility of “entrainment of lead in soil under the foundations of the Cable
Buildings due to burrowing birds.” I suggest this possibility exists under many other buildings scheduled
to be treated but not demolished in the report. Surely some method of preventing further access under
these foundations can be devised, as must be proposed for Building 643.




The final paragraph under Alternative 7 on page 38 acknowledges that “Mechanized removal of soils
from around the Cable Buildings may have an adverse effect on the National Register Cable Station
property which may contain buried archeological deposits.” That statement applies to all identified
alternatives (except Alternative 1) for the Decision Unit. Archaeological testing should be employed

under any of these alternatives and is a further reason it is unlikely Decision Unit 1 can be treated later-
this year.

I also note no cost estimate was developed for Decision Unit I, Alternative 7 (page 62), though you
managed to rate it in Table 9. Although more person-hours would undoubiedly be needed to hand scrape
and strip the concrete cores and foundations, you may find volunteers willing to take on the task, or find
alternative sources of funding to preserve at least part of these historically significant structures. FWS
consistently finds volunteers to count albatrosses (including in this part of Sand Island) every year, and
Oceanic Society has brought volunteers to Midway for historic preservation projects in the past. It would
be worth at least a try to find a group to heip.

A few other miscellaneous comments regarding this analysis:
*  Page 18: why were no soil samples taken around the aboveground storage tanks? ! assume the

tanks must have been painted with lead-based paint, but it would be appropriate to explain the

rationale for the assumption.

Page 29 and elsewhere: will the geotextile membrane prevent birds from burrowing beneath the

top 12 inches of clean soil? Will it deteriorate over time?

Page 36: if 1 foot of contaminated soil is to be removed around the Cable Buildings and 3 feet of

clean soil is to be placed on top of the excavation, how will the structures be protected from

runoff during major rainstorms? Will they become the new low points in the compound?

Page 61: after participating in intense negotiations with our partner agencies over the number of

personnel allowed on Midway at any one time, “obtain[ing] a waiver on the FWS [should be

Papahanaumokuakea Marine National Monument] existing management plan for Midway to

allow for additional personnel” may be more difficult than presented in this analysis.

Again, I appreciate the opportunity to submit these comments. 1 realize the limitations FWS faces in
managing its cultural and historic resources with no appropriated funding, but | am deeply saddened when
I see how the Commercial Pacific Cable Company buildings have deteriorated in the 16 years since the
agency assumed responsibility for Midway Atoll. The buildings managed to survive for more than 100
years; the least we should do is make every effort to preserve what little remains.

Sincerely,

Barbara A. Maxfield

cc: Tom Edgerton, FWS Superintendent, Papahanaumokuakea Marine National Monument
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February 222011

Mr. Carlion Morris. FWS Project Manager
U.S. Fish and Wildlife Service. Division of Engineering
911 NE 11th Avenue

Portland. Oregon 97232

Re: Engineering Evaluation/Cost Analysis (EE/CA) for Removal of Lead-based Paint from Structures and
Lead-contaminated Soil from Midway Atoll National Wildlife Refuge

Dear Mr. Morris:

We apologize for the tardy submission and respectfully request that vou accept this brief comment
past the deadline.

Audubon California congratlates Midway Atoll National Wildlife Refuge on its PFOLIess i
removing Jead-based paint from buildings, which are limiting the recovery of Black-footed albatrosses and
possibly other wildlife, and creating an unacceptable humnan health hazard.

We concur that 75 mg kg for lead in 501} would provide a safe environment for the humans and
wildlife on the island. Furthermore. we urge the Service 1o actually remove the soils around these buildmes
and not use geomembranes or encapsulation painting, which are temporary fixes and will not address the
preblem over the long term.

Finally. we sirongly encourage USFWS to completely remove the crumbling siructures on
Midway. which pose risks 1o the safety of humans and wildlife. We suggest first remov ing the cable
company buildings. as their condition is most unstable.

In sum. Audubon California looks forward 1o continuing 1o track FWS progress on remed}almo
lead toxicity and other owtstanding issues related 10 old buildings on the Refuge.

Respectfully,

Anma Wemstein

Seatwrd Program Manager




CENTER for BIOLOGICAL DIVERSITY

February 18, 2011

Comments sent via email to carlton morris@fws.eov

Mr. Carlton Morris, FWS Project Manager

LS. Fish and Wildlife Service. Division of Engineering
911 NE 11th Avenue

Portland. Oregon 97232

Email: carlton_morris@fivs.gov

Re: Engineering Evaluation/Cost Analyvsis (EE/CA) for Removal of Lead-based Paint from
Structures and Lead-contaminated Soil from Midway Atoll National Wildhife Refuge

Dear Mr. Morris,

These comments on the Engineering Evaluation/Cost Analysis (EE/CA) for Removatl of
Lead-based Paint from Structures and Lead-contaminated Soil from Midway Atoll National
Wildlife Refuge are submitted on behalf of the Center for Biological Diversity ("Center™). The
Center is a non-profit. public interest environmental organization dedicated 10 the protection of
native species and their habitats through science. policyv. and environmental law. The Center has
over 320.000 members and online activists throughout the United States and internationally who
are vitally concerned about and actively involved in the protection of Hawaiian species and their
habitats.

The Center is deeply concerned with the ongoing harm 1o wildlife on Midway Atoll
National Wildlife Refuge from lead-based paint contamination. including the lethal poisoning of
up to 10.000 Laysan albatross chicks each vear from ingestion of lead-based paint and the
exposure of other protected species to lead contamination. including the Bonin petrel and
endangered Laysan duck. The immediate removal of lead-based paint from all contaminated
structures and the removal of Jead-contaminated soil from Midway Atoll. beginning in 2011. are
necessary 10 reduce unneeded harm to Midway *s wildlife and prevent continuing violations of
the Migratory Bird Treaty Act and Endangered Species Act.

We support several of the cleanup goals outlined in the EE/CA including (1) the proposed
cleanup level of 75 mg/ke for lead in soil: {2) the start date for the cleanup of 201 1: and (3)
removal of historic buildings in Decision Units 1 and 2. However. we have several concerns
about the proposed alternatives. including the (1) unacceptably long timeline for cleanup: (2) the
failure to evaluate the removal of ~65 lead-contaminated buildings. many of which are not
scheduled for use: (3) the failure 10 remove lead-comaminated soil at the appropriate distance

Arzong . Calitormia . Nevada . New Mexsco. Alaska . Cregon . Montanz . [liois - Misnesota . Vennent . Washmgton, DC
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and depth in each Decision Unit: and (4) the use of gcomembranes in place of more
comprehensive removal of lead-contaminated soil.

We would support an allernative for each Decision Unit that includes the removal of
lead-contaminated buildings and structures not scheduled for use. the removal of lead-
contaminated soil at the appropriate distances and depths. and which completes the cleanup in
two years.

. These comments provide a brief background on the Center’s concerns regarding the
ongoing harm to Midway s wildlife from lead-based paint contamination. and detailed comments
on the EE/CA alternatives beginning with the three issues of particular interest to the USFWS
(r.e. proposed cleanup level, schedule. and removal of historic buildings). '

1. Background on the Center’s concerns regarding ongoing harm te Midway’s wildlife
from lead-based paint contamination

In February 2010. the Center sent a notice of intent to sue the Secretary of Commerce and
the National Oceanic and Atmospheric Administration (collectively “NOAA™). the Secretary of
~ Interior and the Fish and Wildlife Service (collectively “USFWS™), and the State of Hawai‘i
Departmeni of Land and Natural Resources (“State of Hawai'i™) for violations of the Migratory
Bird Treaty Act ("MBTA"). the Endangered Species Act ("ESA™). and the Resource
Conservation and Recovery Act ("RCRA”) relating to lead-based paint and other waste on
Midway Atoll. In January 2011, the Center sent a notice of intent to sue the Navy for the same
violations.

As detailed in the Center’s notice letter. USFWS. NOAA _ the State of Hawai'i. and the
Navy are violating the MBTA by allowing the lethal and sub-lethal lead poisoning of Laysan
albatross. a species which is included in the list of migratory birds protected by the MBTA. The
lead-caused mortality of Laysan albatross chicks on Sand Istand has been documented since at
least 1982 (Sileo and Fefer 1987) when Midway was under the custody of the Navy. The lead-

poisonmng of chicks continued after Midway was transferred to the Departmem of the Interior in
1996 and after Midway became part of the Papahanaumokuakea Marine National Monument in
2006 under management of the USFWS and NOAA in coordination with the Siate of Hawai'i.

Laysan albatross chicks within five meters of buildings on Sand Island had average blood
lead values of 440 pg/dL. compared 10 an average blood lead of 6 pg/dL in chicks nesting greater
than 100 meters from buildings (Finkelstein et al. 2003). Lead-poisoned chicks on Sand Island
have 440 times the background blood lead level and 44 times the Centers for Disease Control’s
blood lead level of concern for children {10 pg/dL) (CDC 1991). Blood lead values greater than
100 pg/dL have been shown 1o cause encephalopathy and death in both humans and animals
{National Research Council 1993). A substantial propbnion of Laysan albatross chicks nesting in
proximity of buildings/structures exhibit clinical signs of lead poisoning—peripheral neuropalhv
referred 10 as “droopwing.” Droopwing manifests in the chicks’ inability 1o raise their w ings.
which commonly drag on the ground resulting in broken bones and open sores. Chicks with
droopwing will never be able to fly. and will die either directly as a result of lead poisoning. or.
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if they manage to survive to fledging age, from starvation at the end of the breeding scason when
their parents stop feeding them.

Recent research indicates that lead poisoning is having negative population-leve] effects
on the Laysan albatross. Finkelstein et al. (2009) estimated that up to 7% of Laysan albatross
chicks on Sand Jsland, equal to ~10,000 chicks in 2007. fail to fledge as a result of Jead
poisoning from ingestion of lead-based paint. The lead-poisoning deaths of 7% of chicks on
Sand Island each year was projected to create a 16% reduction in the Lavsan albatross population
size at 50 years into the future. Furthermore, models found that at the current rate of lead-
mduced chick mortality, lead poisoning would be responsible for a decrease in the Laysan
albatross population size by ~100.000 10 360,000 birds in 50 years {Finkelstein et al: 2009).

As detailed m the Cenier’s notice letter, the failure by USFWS, NOAA, the State of
Hawai't and the Navy to remediate lead-based paint from all buildings and conmaminated soil on
Sand Island also jeopardizes the survival and recovery of the Laysan duck and may constitute
take under the Endangered Species Act. NOAA has provided examples of habitai- -modifying
activities that may harm a listed species and thereby constitute a take under the ESA. 64 Fed.
Reg. 60727. 60730 (Nov. 8, 1999). These examples include contaminating a listed species’
habiat with poliutants and “poisoning, or contaminating plants. fish. wildlife, or other biota
required by the listed species for feeding. sheltering. or other essential behavioral patterns.” 1d.
Based on studies of the effects of lead on Sand Island bird species and the presence of the
federally endangered Laysan duck on Sand Island, it can be inferred that the failure 1o remediate
lead-based paint contamination on Sand }sland is causing the take of the Laysan duck. and that
the probability of take will increase as the Laysan duck population on Sand Island grows. As
detailed above. the Lavsan duck is susceptible 10 lethal and sub-lethal lead poisoning on Sand
Island because: (a) the Lavsan duck uses areas surrounding lead-contaminated buildings: (b) the
Lavsan duck’s behaviors involve probing soil that has a high likelihood of lead contamination
and foraging for plants and insects which place it at risk of inadvertently ingesting paint chips:
and (c) ducks can be poisoned by the ingestion of a smal! paint chip (~0.1 grams). Thus it is
likely that unauthorized take of Laysan ducks is occurring on Sand Island in violation of the
ESA. Of added concemn. this year a short-1ailed albatross pair successfully nested on Midway.
and a future breeding population of this federally endangered species could be exposed to lead
poisoning and deaths of chicks similar to the Laysan albatross

11. Comments on the EE/CA

We support the proposed cleanup level of 75 mg/ke for lead in soil. the start date for the
cleanup of 2011. and the removal of historic buildings in Units 1 and 2. However, we do not
support the Jong timeline for cleanup. the failure 10 propose removal of contaminated buildings
nol planned for use. the failure to excavate the lead-contaminated soil 1o the appropriate depths
and distances. and the use of geomembranes in place of comprehensive soil removal. An
alternative that completes cleanup in two vears. removes non-needed contaminated buildings.
and removes lead-contaminated soil to the appropriate distances and depths would provide the
best and most cost-effective solution to proteciing Midway s wildlife.

A. The proposed cleanup level for lead in soil appears to be appropriate.
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The proposed cleanup level of 75 mg/kg (75 ppm) for lead in soil appears to be
appropriate based on the analyses described in the EE/CA Appendix C. the clean-up Jevel for
lead m soil recommended in the USFWS’s Ecological Risk Assessment for Lead in Soil and
Laysan Albatross Chicks on Sand Isiand. and conversations with toxicologists. This preliminary
cleanup goal was developed to be protective of the Bonin petrel, but the agencies must ensure
that this fevel will be protective of other wildlife species on Midway, including the Laysan
albatross and Laysan duck.

B. The proposed timeline for cleanup is unacceptably long.

The proposed timeline for completion of the cleanup of six years or more is unacceptably
long and will result in unneeded harm to Midway’s wildlife. This timeline will result in the
increased spread of lead-contaminated paint across the island, cause unneeded deaths of Laysan
albatross chicks and potentially other species. and continue violations of the Migratory Bird
Treaty Act and Endangered Species Act. Structures on Midway Atoll are subject to extreme
weathering processes. and the deterioration of non-remediated structures with lead-based paint is
increasing over time. Each year that the cleanup is delaved, more lead-based paint pecls from the
non-remediated structures and spreads across the island, increasing the potential for poisoning
wildlife and mcreasing the difficulty and cost of the cleanup. Given the time-sensitive nature of
the cleanup. the removal of lead-based paint from structures and lead-contaminated soil should
be expedited. The EE/CA provides no substantive rationale for why a shorter timeline is not
possible.

A umeline of two years would provide a more reasonable alternative that is appropriately
protective of Midway’s wiidlife. with work beginning in the fall of 2011 and completed in fall of
2012, The cleanup of the units that are most hazardous 1o wildlife. identified as Units 1. 2. and 6.
should be prioritized for 2011, The remaining cleanup should be accomplished in 2012.

C. The removal of historic buildings in Decision Units 1 and 2 is necessary.

The proposed removal of four historic buildings from Units | and 2 is necessary 1o
protect wildlife and people. The four Cable Company buildings and two Marine barracks are in
an irreparable state of decay (beyond renovation and repair) and pose ongoing, significant risks
due to their toxic componenis (including Tead and asbestos) and structural unsoundness. The lead
soil concentrations surrounding these buildings were among the highest detected on Sand Island,
including concentrations of 1.695 ppm near Cable Company Building 643 and 1.091 ppm near
Marine Barrack Building 578—well above the recommended cleanup level of 75 ppm. Units |
and 2 were identified as two of the three most hazardous units to wildlife, and these buildings
should be prioritized for removal in 2011.

D. The proposed alternatives do not provide options for removing buildings from
most of the units, which is the best alternative for protecting Midway’s resources

and personnel.

The EE/CA proposes to remove onky six buildings. which leaves ~65 buildings standing
that arc contaminated with lead-based paim—1 in Unit 1.2 in Unit 3.3 in Unit 4.2 in Unit 5. 8
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m Unit 6, 5 in Unit 7, and 44 in Unit 9—in addition to a number of ancillary structures
(memorials. lift stations, electrical substations, flag poles, hydrants) that are covered with lead-
based paint. As explained in detail below. the best altemmative for protecting Midway’s resources
is to remove all structures contaminated with lead-based paint that are not scheduled for use.
However. the EE/CA fails 10 provide alternatives for removing these non-needed, contaminated
structures. The EE/CA dismisses its failure to provide alternatives for the demolition of the lead-
based structures with a single statement on page 33 that cites the impracticality of costs: “While
demolition may be practical for a number of additional structures, previous cost estimates
(GeoEngmneers, 2003 and FWS, 2004) have indicated that large scale demolition is currently
impractical due to costs.” This cursory dismissal is inadequate. An examination of the cited FWS
{2004) references. which were not included in the administrative record and not available for
public inspection, reveals that these USFWS reports do not provide cost estimates for removing
addituonal buildings. The GeoEngineers {2003) report, which was not included in the EE/CA
bibliography or administrative record, highlights the decaying and unsafe state of the
mfrastructure on the Refuge which will only worsen over time given the harsh marine
environment, and gives a cost estimate for demolition of a subset of inhabited structures and
equipment storage structures. According to this report, demolition of 19 inhabited structures
totaling 515.700 ﬁ‘ including removal and disposal of asbestos, was esumated at $11,345.400,
while demolition of 34 equipment storage structures totaling 41,075 ft* was estimated at
$492.900. Neither of these estimates demonstrates that the cost of removing non-needed
buildings is impractical, especially when weighed against the ongoing costs of maintenance and
- repair for these abandoned structures. The failure to provide alternatives including removing

- more buildings, or even all buildings, is a fundamental flaw in the EE/CA.

E. The EE/CA must provide a plan for the long-term maintenance for all buildings
Jeft standing, including the maintenance of their structural integrity, the exterior
lead encapsulation coatings, and the interior lead-based paint.

‘The EE/CA proposed alternatives allow a minimum of ~65 lead-coated buildings to
remain standing after remediation. most of which have no planned use. An additional 25
buildings that have already been remediated will also remain. Alowing such a large number of
abandoned burldings to remain standing afier remediation presents long-term problems and
uncertainties that could jeopardize Midway's wildlife and personnel. First. the lead encapsulation
paint applied to each building during remediation must be regularly and rigorousty maintained
since all of the lead-based paint will not be removed during the remediation process. Because
Midway s structures are exposed to harsh weathering processes, this maintenance will require re-
painting. and perhaps re-scraping, of exteriors on a regular schedule. However. the EE/CA does
not provide any plan for or acknowledge the need for long-term maintenance of the lead
encapsulation coating. Second. Midway’s buildings are decaying over time and will need to be
structurally maintained and re-enforced to prevent their collapse. The EE/CA does not provide
any evaluation of the structural integrity of the buildings. norcost estimates of renovating.
repairing. and maintaining the buildings. Third. mam of these buildings have lead-based paint on
their interiors which is not addressed by the EE/CA.' The EF/CA does not provide guidance on

' The EE CA states that “CERCLA generally limits the tead agencies [sic] authority 1o respond o LBP inside a
structure.” EE-CA at 32. The cited law provides an exception to this limitation. however. in that “the President may
respond to any release or threat of release if in the President’s discretion. it constitutes a public health or
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how this toxic interior paint will be maintained and prevented from spreading 10 the outside
environment. Due to the unique circumstances on Sand Island, where buildings are crumbling
such that the inside/outside distinction may be meaningless with respect to lead-based paint and
no person other than the USFWS can respond m a imely way to this environmental emergency.
the EE/CA should assume that the lead agency has authority to address this interior lead-based
paint as well.” In shont, the EE/CA should provide a plan for the long-term maintenance of the
buildings, including maintaining their structural integrity. the exterior lead encapsulation paint.
and the interior lead-based paint.

F. Lead-contaminated soil must be removed to the appropriate distance and depth
in each unit.

The EE/CA does not provide a clear explanation for how the areas (distances from
buildings and depths) proposed for soil removal were determined for each unit. For all units. it
appears that the proposed cleanup distances and depths are not sufficient to remove the lead-
contaminated seil based on the findings of the soil samples. The soil samples indicate that lead
contamination is patchy in distribution, and that high lead levels exceeding the cleanup himit are
found both near and far from buildings and at shallow to deep depths. For example, soil sampling
from Units 1. 3. 4. 5, 6, and 7 indicates that lead at concentrations above the clean-up level were
found at distances up 10 30 10 45 feet (the maximum sampling distance) from the building
perimeters in all of these units and at depths of 24-28 inches or 30-36 inches (the maximum
sampling depth) at these 30-45 foot distances. Because highly contaminated soil was found at the
maximum distances and depths sampled, it is quite possible that high lead levels extend beyond
these distances and depths, and that soil should be removed beyvond them. At a minimum. the scil
sampling data indicate that excavation of contaminated soil should occur 1o at least 45 feet from
the building perimeters and at least 10 3 feet deep in all units.

We are concerned that the recommended areas (distance and depth) for soil removal in
the nine units are significantly smaller than what is indicated by the soil sampling. As outlined
below. the removal distances for the preferred alternative 3 range from 15 to 50 feet and from |
to 3 feet deep instead of the minimum of 45 feet from building perimeters and 3 feet deep
indicated by the soil sample analyses:

Preferred Alternative Recommendations:

Unit 12 up to 30 feet from the sides of buildings to 1 foot deep
Unit 2: 30 feet from the sides of buikdings to 2 feet deep

Unit 3: 15 feet from the sides of buildings to I foot deep

Unit 4: 20 feel from the sides of buildings to 3 feet deep A
Unit 3: 15 feet from the sides of most buildings to 1 foot deep
Unit 6: up 1o 50 feet from the sides of buildings to 1 foot deep
Unit 7: does not specify distance and depth of soil excavation
Unit 8: does not specify distance and depth of soil excavation

environmental emergency and no other person with the authoriny and capability 1o respond to the emergency will do
so-in atimely manner.” 42 U.S.C. 9604(a} 4} see also U.S. Environmemal Protection Agency. Responsy Acrions at
Sites with Comamination Insice Buildings (1993). avaifable ar http:: www.epa.pov/fedfac/documents/epa8 93 him.

I,
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Unit 9: does not specify distance and depth of soil excavation
G. Geomembranes should not be used.

We are concerned that the use of geomembranes will result in significant hazards 1o
Midway’s wildlife that do not outweigh the potential benefits. Geomembranes are proposed for
use in Units 1, 6, and 9 as part of preferred alternative 3 and in all units as part of alternative 4.
For Units 1. 6, and 9, the EE/CA preferred alternative recommends laying down a geomembrane
after excavating one foot of soil, rather than removing Jead-contaminated soil to the appropriate
depth (i.c. at least 3 feet). For all units. alternative 4 recommends placing a geomembrane on the
surface instead of removing any lead-contaminated soil. The use of geomembranes poses several
substantial hazards that will likely undermine the long-term integrity of the lead cleanup: (1)
geomembranes must be replaced afier several decades and thus do not provide a feng-term
solution to containing lead-contaminated soil; (2) geomembranes may not last as long as
anticipated based on harsh island weathering processes; (3} geomembranes may create water
drainage problems in the island’s sandy so1ls leading to runoff and erosion hazards: and (4)
geomembranes will exclude burrowing seabirds like the Bonin petrel from nesting in these areas
- given that the birds will not be able to penetrate the membranes and the proposed sotl depths
above the geomembrane {i.€. 1 10 3 feet) are too shatlow for the birds to construct stable burrows.
The lead-contaminated soil should be excavated to the appropriate depth {i.e. at least 3 feet)
around each building instead of using the geomembranes.

H. The Laysan duck should be tested for lead contamination.

Lead contamination has been tested in only two species on Midwayv: the Laysan albatross
and the Bonin petrel to a lesser degree. Given that the Lavsan duck is a federally endangered
species that has been observed foraging near the contaminated buildings. the Laysan duck should
also be tested to ensure that it is not being harmed by lead contamination. Certainly the USFWS
and NOAA should measure baseline contamination levels for the Lavsan duck before the lead
remediation to compare with levels afier remediation. In addition. the USFWS should conduct a
contaminants analysis of the insect samples that were collected as part of the Ecological Risk
Assessment but never analyzed. As acknowledged by the Ecological Risk Assessment. the Lavsan
duck is a potential receptor group because it consumes terrestrial insects and vegetation that may
have accumulated high Jevels of soil-borne contaminants in their tissues:

Three potential receptor groups that occur on the island include: (1) piscivorous
species that obtain food form offshore sources. but whose chicks exhibit oral nest
building behaviors that lead to incidentally ingestion of lead contaminated paint
chips and possibly soil particles through preening: (2) piscivorous species that
nest in burrows which can lead to high levels of contact with and incidental
ingestion of contaminated sotl: and. (3) omnivorous ground-feeding species (e.g..
Lavsan duck) thai consume terresirial insects and vegetation that mav have
accumutlated high levels of soil-borne comtaminants in their tissues. (p.11)

The EE/CA itself acknowledges in Figure C-1 that Laysan duck is a receptor through
exposure by contaminated soil ingestion.
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1. Cleaxn sapd should be used in the backfill of excavated areas.

The EE/CA does not ensure that the sand to be used to backfill excavated sites is free of
harmful levels of contaminants. The EE/CA stales that areas where contaminated sand is
removed will be backfilled with “clean™ sand taken from an area between the fuel pier and the
cargo pier. Sand from this site should be tested for lead and other contaminants of concern to
~ ensure that this is truly “clean” sand that will not introduce harmful contaminants into the
remediated areas.

J. The EE/CA must present a plan for disposal of the lead-contaminated soil that is
shipped off-island. : '

The EE/CA determined that the lead-contaminated soil on Sand Island is “non-
hazardous™ based on leachable lead levels. However, the soil samples were not tested for other
contaminants of concern that might make it meet a “hazardous™ designation. Indeed, the EE/CA
raises cause for concern that Midway’s soil may contain hazardous levels of other contaminants.
Of 14 soil locations analyzed for arsenic, chromium. lead and mercury and 5 analyzed for seven
analytes of PCBs, one soil sample location had significant contamination with elevated levels of
Jead, mercury. and PCBs. Accordingly, the EE/CA should present a plan for disposal of the lead-
contaminated soil that is shipped off-island since it may indeed be hazardous.

I11. Conclusion

Thank you for the opportunity to submit these comments. The Center is pleased that the
USFWS is finally addressing these issues and hopes that the final alternative selected is the best
possible for Midway Atoll’s wildlife. A major hurdle in implementing the selected alternative
will be funding the removal action. The Center urges USFWS 1o aggressively pursue funds to
complete the removal action through a variety of means. including but not limited to the Central
Hazardous Matenals Fund. specific congressional budget requests. and contributions from other
responsible agencies such as those listed in the Center’s notice letter. The Jegal and
environmental risks grow significantly as the USFWS delays the lead-based paint removal
action.

Please contact me with any questions regarding these comments.

Sincerely,

Phay Lt

Shave Woll, Ph.D.

Center for Biological Diversity
415-632-5301
swolf@biologicaldiversityv.org

Comments on the EE/CA for Midway Aol page 8 of §




GERALD W. WINEGRAD
1328 Washington Drive
Annapolis, MD 21403

February 15, 2011

Mir. Carlton Morris, FWS Project Manager

U.5. Fish and Wildlife Service, Division of Engineering
911 NE 11th Avenue

Portland, Oregon 97232

Re: Engineering Evaluation/Cost Analysis (EE/CA) for Removal of Lead-based Paint from Structures
and Lead-contaminated Soil from Midway Atoll National Wildlife Refuge

Dear Mr. Morris:

These comments are submitted on the above captioned matter in hopes that they will help expedite the
long-overdue removal of lead paint from Sand Island at Midway Atoll National Wildlife Refuge, part of
Papahanaumokuakea Marine National Monument. I commend DOI on finally mapping out a robust
game plan to resolve this threat to albatrosses and petrels and potentially to the endangered Laysan
Duck, but would urge a much prompter completion of the remediation.

INTRODUCTION.

By way of introduction, I am an attomney and a Professor of Public Policy at the University of
Maryland where 1 teach graduate courses in wildlife management and Chesapeake Bay restoration that
I have authored. 1 have 40 years of experience in wildlife conservation at the state, national and
mnternational levels. 1 have worked for conservation NGOs since 1969 (National Wildlife Federation)
and was Vice President of Policy for American Bird Conservancy from 1995-2008 and worked with
Dr. Finkelstein as her supervisor in a post-doc fellowship at ABC in 2004-2005. Beginning in 2004,
Myra and I met numerous times with Interior officials, including the Deputy Secretary of Interior, the
Chief of Refuges for the FWS, and the General Counsel for the President’s CEQ to urge expedited
action on Midway lead paint remediation.

I also have spent a week on Midway and observed firsthand the issues at Sand Island. Midway is a
remarkable place with a spectacular array of wildlife and I still have wonderful memories of this near
paradise for birds and other critters. My wife and I volunteered to pull verbesing and do nest counts of
Red-tailed Tropicbirds. We were constantly surrounded by Laysan and Black-footed Albatrosses as
Midway hosts the world’s largest nesting colonies of these birds, a large percentage of their global
population. It saddens us greatly to know of the long-term poisoning of these Laysan Albatrosses in a
paradise despoiled by humans.




TIME FOR REMEDIATION LONG OVERDUE. _

The Department of Interior has known since at least 1987 that Laysan Atbatross chicks were being
poisoned by lead paint on Sand Island. See Sileo, L. and S.1. Fefer, Paint Chip Poisoning of Laysan
Albatross at Midway Atoll, Journal of Wildlife Disease, 23(3):432-437 (1987). This 1s before Midway
was designated a NWR and six years before the Navy announced plans to close Midway and nine
years before Interior accepted the transfer of Midway from the Navy.

Laysan Albatross chicks eat peeling lead paint chips directly from 90 aging U.S. Navy structures and 5
old trans-Pacific cable buildings. They also eat the paint chips in the sand immediately surrounding
the buildings.

Dr. Myra Finkelstein's research on Sand Island documented that Laysan chicks raised in nests close {<
5 meters) to these old buildings have extremely high elevated levels of blood lead concenuétions,
averaging 440 pg/dL, compared to an average blood lead of 6 pg/dL in chicks nesting greater than 100
meters from buildings. Laysan Albatross adults on Sand Island had an average blood lead level of 1
pg/dL, which could be considered the background (or normal) blood lead levels for this species. The
Center for Disease Control’s blood lead level of concern for children is 10 pg/dl. and children with
blood lead levels greater than 35 pg/dL receive clinical treatment for lead poisoning. Blood lead values
greater than 100 pg/dl. have been shown to cause encephalopathy and death in both humans and
antmals. Dr. Finkelstein estimated that the lead poisoning of Laysan Albatross chicks on Sand Island is
affecting as many as 10,000 chicks a year with acute levels of lead levels in their blood (average = 85
- pg/dL) enough to cause immunological, neurological and renal impatrment, thus decreasing their
chances of survival. See Finkelstein, M. E.; Gwiazda, R. H.; Smith, D. R. Environ Sci Technol (2003),
37, 3256-3260 and Finkelstein, M.; Nakagawa, M.; Sievert, P.; Klavitter, J.; Doak D.F. Animal
Conservation (2010}, 13, 148-156

An estimated one thousand Laysan Albatross chicks a year that nest within five meters of building
structures exhibit a condition of peripheral neuropathy referred to as “"droopwing”. Droopwmg
manifests itself in the chicks’ inability to raise their wings, which commonly drag on the ground
resulting in broken bones and open sores. Chicks with droopwing will never be able to fly; hence all
will die of starvation or dehydration. This is in addition to the Laysan Albatross chicks that suffer
significant other detrimental effects from lead exposure (immunological, neurological and renal
impairment).

More recently, U.S. FWS biologists concluded in the December 2009 Midway Ecological Risk
Assessment that "Lead paint that is peeling from the buildings and the lead contaminated soil is
affecting approximately 6,674 Laysan Albatross chicks each year. This number indicates
approximately 1.5% of Midway’s chicks are affected annually (Klavitter 2004)."

Dr. Myra Finkelstein and her co-authors, including John Klavitter the Midway Atoll NWR Manager, in
late 2009 published Assessment of demographic risk factors and management priorities: impacts on
Juveniles substantially affect population viability of a long-lived seabird in a peer-reviewed journal and
found that "for Laysan albatross that breed on Sand Island up to 7% of chicks on Sand Island fail to
fledge as a result of lead poisoning, which will create a 16% reduction in the Laysan albatross
population size (190,000 less birds) at 50 years into the future. We demonstrate how straightforward




management actions that increase juvenile survivorship (e.g. removal of lead-based paint) canvhelp
slow population declines..." .

In releasing the EE/CA Tom Edgerton, Superintendent of the Papahanaumokuikea Marine National
Monument, was quoted as saying: “Unfortunately, lead-based paint was used on most of the buildings, and
high levels of lead-based paint are still found on buildings and in soil surrounding them. This poses an
unnecessary risk to the refuges Laysan albatross colony, with as many as 10,000 chicks, or up to 3 percent
of the hatchlings, dying from lead poisoning each year.”

. And yet Interior proposes to take six years or more to accomplish the necessary remediation.

The principal Refuge management objective on Midway's land "is to enhance the guality of habitat for
the full diversity of nesting seabird species.” This objective is being violated by the failure to
remediate the lead pamt in a timely fashion.

Interior officials, including attorneys and biologists, were offered the opportunity by the Navy to have
any and all buildings torn down and removed from Midway before the turnover of Midway to Interior
but Interior inexplicably decided to allow 95 structures with lead paint issues to remain when there
were plans to usc only some of these structures, 36 at present. All people concerned with this issue
acknowledge that the preferred solution is to completely tear down and remove the 59 structures that
Interior has no intent to use and that they present continuing threats to human and wildlife health and
safety. Afler their removal, all lead paint would be removed from the 36 other structures, the
structures would be encapsulated, and the soil around these 95 building would be removed to a depth
that assures a safe level to a level no more than the proposed cleanup level of 75 mg/kg for lead in the
soil. The only justification given for not doing this is cost, with an earlier DOJ estimate at $55 million.

Given the egregious error DOI made in accepting all 95 lead-based paint contaminated buildings from
the Navy, and given the clear documentation of significant Laysan Albatross lead poisoning from the
buildings and surrounding soils, DOI should have correcied these errors long ago by remediating the
lead paint problem. Bonin Petrels also are affected by lead poisoning and ESA-listed Laysan Ducks
could be as well.

The Midway Ecological Risk Assessment published in December 2009 by the U.S. FWS found that:
"Based on the findings of this PA/SI, the FWS concludes that hazardous substances have been
released, as defined in Section 101 (22) of CERCLA, and there is a substantial threat of ongoing and
future releases into the environment at Midway Atoll that pose an imminent and substantial threat to
the public health or welfare or the environment and a removal action is appropriate to address the lead
contamination.”

Despite this substantial threat of ongoing and future releases into the environment at Midway Atoll that
poses an imminent and substantial threat to the public health and welfare, the DOI preferred alternative
and other alternatives propose to take six years to end this imminent and substantial threat to the public
health and welfare. Indicative of the delay is how Interior bas delayed the publication of the draft
EE/CA for months, potentially setting back remediation efforts even further. That Interior would
continue to allow the poisoning of trust resources for at least six more years in a National Wildlife
Refuge in a Marine National Monument is not acceptable and is contrary to our nation’s most




important wildlife conservation laws, including the Migratory Bird Treaty Act (MB'TA) and the
Endangered Species Act (ESA). Taking so long also violates a core Refuge management objective to
enhance the quality of habitat for the full diversity of nesting seabird species.

SPECIFIC COMMENTS ON EE/CA QUERIES.

DOI seeks comments on the entire EE/CA and specifically asks for comments on these three items:

I. The proposed cleanup level of 75 mg/kg for lead in soil (Appendix C, Streamlined Risk Evaluation
in Midway EE/CA Report).

2. Schedule and cleanup prlontles as the FWS will not be able to address the entire site in the first year
of cleanup.

3. The removal of historic buildings in Decision Unit 1 and Decision Unit 2 (Sections 8.1 and 8.2 in
Midway EE/CA Report).

I will attempt to address each of these starting in reverse order:

*The removal of historic buildings in Decision Unit 1 and Decision Unit 2.

Again, the ideal would be to remove all 59 of the structures that are not and will not be used by the
U.S. FWS. This would be the preferred alternative. Absent that, DOI should act to immediately take
down and remove the crumbling lead-contaminated buildings in Units 1 and 2. The old cable
buildings are wooden structures more than 100 years old and have deteriorated badly. They should be
the first to come down and the soil remediated around them as many albatrosses have been poisoned
around them. These buildings currently are not of historic merit in their very poor deteriorated
condition.

Unit 2 consist of the 70-year old Marine barrack buildings and these also have deteriorated badly and
should be immediately taken down and removed. There are high levels of lead-contamination on and
around these buildings, too. Adding to this urgency is that the EE/CA rates Units 1, 2, and 6 as having
the greatest adverse impact to wildlife of all the 9 units.

While I live in the historic city of Annapolis and am sensitive to historical concems, the buildings in
Units 1 and 2 are so badly deteriorated to have little historic merit and would cost many millions of
dollars to rebuild. TEAR THEM DOWN NOW! 1| say this as a veteran of the U.S. Navy having served
from 1970-1974 on active duty and having reached the rank of Commander in the Reserves as a JAG.
My father was an enlisted man in the U.S. Navy serving on destroyers in WWII.

*Schedule and cleanup priorities as the FWS will not be able to address the entire site in the
first vear of cleanup.

The six year phase of remediation is the major flaw in the EE/CA. After many vears in delaying
comprehensive remediation, DOI needs to act much more quickly to prevent the imminent and
substantial threat to the public health and welfare these buildings and their surrounding soils present to
wildlife and potentially human resources. :

As noted above, DOI has known for decades about the lead paint poisoning of trust resources and Dr.
Finkelstein’s research documented without equivocation the source of the lead contamination from the
extant buildings. Dr. Finkelstein and I, along with other conservation group NGOs, have pressed




ranking DOI officials since 2004 to act expeditiously to remediate the lead paint problem and even had
contact with then First Lady Laura Bush who visited Midway and was aware of the problem. She
promised action on the problem back in 2007, nearly four years ago.

In a Washington Post story dated December 18, 2006 (attached) on Lead Poisoning of Midway
Albatrosses, the Post story reported this: “The Interior Department estimates it will cost $5.6 million to
clean up the atoll....‘Incrementally, over the next several years, we believe we can take care of the
problem’ said Marshall Jones, deputy director of the U.S. Fish and Wildlife Service.”

More than four years have passed since Deputy Director’s commenis and the problem is still severe
and presenting an inmminent and substantial threat to the public health and welfare. I suggest that the
total removal of the buildings suggested in Units 1 and 2 under Alternative 3 be accomplished this year
along with the buildings in Unit 6 under the preferred alternative as well having all lead contaminated
soil removed that is above the 75 mg/kg level.

1 fully realize that there is a small window to do the work when the albatrosses are off Sand Island in
the late July or early August to October period, but these remediation actions need to be expedited.

1 further suggest that the remainder of the buildings’ surrounding soil be removed down to the 75
mg/kg level and that the soil be removed to such a depth se as not to have to use a membrane in Units
1, 6, and 9. These membranes will deteriorate over time and will lead to eventual contamination of
trust resources again. Previous efforts to place polyethylene matting/tarps and snow fencing around 15
buildings has not prevented lead poisoning in the chicks, and chicks have been observed with
droopwing on the matting. Some seabirds have been snagged on the tarps and fences and have been
imjured or died as a result. All soils around all units that exceed the 75 mg/kg should be removed at the
radius where the chicks have access.

The continued allowance by Interior of lead paint “takes” of Laysan Albatrosses and contamination of
Bonin Petrels is a direct violation of the MBTA and the ESA involving the Laysan Duck as this latter
species has been observed around the contaminated buildings in several of the highest priority Units. I
again urge that all Units be remediated in two years under alternative three.

*The _proposed cleanup level of 75 mg/kg for lead in_soil (Appendix C, Streamlined Risk
Evaluation in Midway FE/CA Report).

This level appears to be satisfactory based on studies, standards for lead contamination, and my
discussions with toxicologists. However, it is important that all soils be removed around all nine Units
until these levels are met and no membranes be used. The clean-up level should be accomplished
wherever the albatross chicks may have access to the soils during their nesting. The EE/CA reports
that studies have shown that lead levels in the soil around affected buildings can be as high as 9,300 ppm.

SPECIFIC COMMENTS ON OTHER ISSUES.

*IDEAL WOULD BE TO REMOVE ALL 59 LEAD CONTAMINATED BUILDINGS NOT IN USE OR
THAT WILL NOT BE USED.

As mentioned above, this should be the preferred alternative and should be done if possible.
Unfortunately only the structures in Units 1, 6, and 8 are proposed to be removed but others should be
as well.




*REMOVE ALL LEAD CONTAMINATED SOIL AROUND ALL STRUCTURES IN THE NINE
UNITS TO A LEVEL QF NO MORE THAN 75 mg/ke.
As mentioned above, membranes should not be used in lien of contaminated soil removal and the
removal should be at both sufficient depth and sufficient radius.from the structures to achieve the 75

mg/kg level.

*ALL LEAD PAINT SHOULD BE REMOVED FROM ALL 95 STRUCTURES AND ALL
STRUCTURES IN THE 9 UNITS. : _

The EE/CA mentions that 25 structures have been encapsulated with lead paint abated. Unfortunately,
many have not had all the lead paint removed. For example, nine officers’ quarters buildings did not
have all lead paint removed and do to the warm, tropical marine environment will be peeling again
unless constantly maintained. The best solution is to remove all lead paint from the exterior of all
structures. If it is not possible to take down buildings or where it is not feasible to remove ail the lead,
funds must be sct aside and strict guidelines promulgated to assure that these buildings with lead paint
remaining will have proper maintenance/encapsulation on a regular schedule.

* SUPPORT THE ON-SITE DISPOSAL OF THE DEMQLITION DEBRIS AND SOIL USING
EX-SITU  SOIL  STABILIZATION METHODS (USE OF PORTLAND CEMENT-TYPE
MIXTURE TO SOLIDIFY SOILS IN A CONCRETE MONOLITH) IN THE CONSOLIDATION
UNIT. '

I fully support the planned on site disposal of debris and soil with lead paint in the R2 concrete lined
consolidation unit and the stabilization with Portland cement. I have observed the old concrete lined
‘water reservoir (R2) and think it is a sound disposal practice to place the materials there.

*MORE STUDIES ON BONIN PETRELS AND NEW BLOOD STUDY NEED TO BE DONE ON
LAYSAN DUCK.

The EE/CA notes that there are elevated lead blood levels for some Bonin Petrels and that no checks
have been made on Laysan Ducks (ESA-Endangered) even though they have been seen around highly
lead contaminated structures and soils. These studies need to be done.

Thank you for this opportunity to comment and for the EE/CA that finally sets a course—albeit over
too long a period—for remediating this problem that is leading to the deaths of as many as 10,000
Laysan Albatrosses, the lead poisoning of an unknown number of Bonin Petrels, and the possible lead
_poisoning of Laysan Ducks. By expediting the remediation, DOI could help fulfill the principal refuge
management objective on Midway's land "to enhance the quality of habitat for the full diversity of
nesting seabird species.” :

Respectfully Submitté!,

Lot

//Gera!d W. Wihegrad
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DATE: February 8, 2011 LOG: 2011.0207
DOC: 110IRS51
TO: Carlton Morris '
FWS Project Manager

Division of Engineering

US Fish and Wildlife Service
911 NE 11" Avenue
Portland, Oregon 97232

SUBJECT: Natienal Historic Preservation Act (NHPA) Section 106 Review / Removal of Lead Based
Paint )
Permit # (None)
Building Owner: United States National Park Service
Location: Midway Atoll
Tax Map Key: N/A

This letter is in response to an undated communication, received by our office on January 25. 2011, e removal or
encapsulation of lead based paint at Midway AtoH. This project has been undertaken after discovery of the negative
impact of lead based paint on Laysan Albatross nestlings. Your office has since compiled a Preliminary
Assessment/Site Inspection report on the lead levels in nine areas and examined six alternatives (including “No
Action”™). A cleanup goal of 75 milligrams per kilogram for lead in the soil was determined and a remedial program
over six years decided upon. Lead based paint and/or asbestos siding is to be removed from specified structures and
Buildings 578, 579.619. 623, 626, 628, 643 (which had the highest 1oxicity) be demolished. Contaminated soils are
to be excavated and a soil barrier (geomembrane) be added over the disposal sites. The areas of potential effect
would be building footprints and sites adjaceni with contaminated soils.

Midway Island was the site of a pivotal World War 11 battle in 1942 that stopped a potential invasion of the
Hawaiian Islands by the Empire of Japan. The island is a National Memorial Site due to its importance in World
War I1. it is also a National Wildlife Refuge and a part of the Papahanaumokuakea National Marine Sanctuary.

Our office is only qualified to comment on the historic preservation issues, particularly with relation to the World
War 11 Structures. As such, we have the following comments:

I. 'We consider the 6 year clean-up timeline reasonable.

2. We believe the proposed demolition of buildings in “Decision™ Areas | and 2 (except Building 643) would
constitute an adverse effect to historic properties. As such your agency is required to consult under
36CFR800 (Section 106 consultation). Consultation will Jead to a Memorandum of Agreement or a
Programmatic Agreement stipulating the conditions under which the effect of your project can be avoided.
minimized or mitigated. We suggest you consult with the Advisory Council on Historic Preservation on
how 1o proceed with your 106 obligations. You are also welcome 10 come and talk to our staff.

Any questions should be addressed to Ross W. Stephenson. SHPD Historian, at (808) 692-8028 (office), (808) 497-
2233 (cell) or ross.w.stephenson@hawaii.gov.

10 Comment.

Y
naAJu
Administrator




UNIVERSITY OF CALIFORNIA, SANTA CRUZ

BERKELEY - DAVES - IRVINE - LOS ANGELES - RIVERSIDE - 5aN DIEGO - SAN FRaANCISCO SANTA BARBARA -

DEPARTMENT OF MICROBIOLOGY AND ENVIRONMENTAL TOXICLOGY
DHIVISION OF NATURAL SCIENCE

1156 HIGH ST : .

SANTA CRUZ, CALIFORNIA 95064

February 17, 2011

Mr. Carlion Morris, FWS Project Manager

U.S. Fish and Wildlife Service, Division of Engineering
911 NE 11th Avenue

Portland, Oregon 97232

email carlton_morris@@fws.gov

Re: Engineering Evalualion/Cost Analysis (EE/CA) for Removal of Lead-based Paint from
Structures and Lead-contaminated Soil from Midway Atoll National Wildlife Refuge

Dear Mr, Morris;

These comments are submilted with the hope they will aid in the prompt initialion of the removal of lead-
based paint from Sand Island at Midway Aloli National Wildlife Refuge, part of Papahanaumokuikea
Marine National Monumenl. | have been examining the lead poisoning of Laysan albatross on Midway
Atoll for the last decade and am incredibly thrilled to see'a comprehensive plan to clean up jead-based
paint from Sand Island. The prompt removal of lead-based paint from structures and lead-contaminated
soil from Midway Atoll will prevent the lead poisoning deaths of thousands of albatrosses each year as
well as protect other species such as the endangered Laysan duck from being lead poisoned in the
fulure.

Comments with respect to specific items designated by DOI:

1. The proposed cleanup level of 75 mg/kg for lead in soit (Appendix C, Streamiined Risk Evaluation in
Midway EE/CA Report).

1 support the proposed cleanup level of 75mgfkg for lead in soil and agree with the EE/CA that this level
will be protective of wildlife health on Midway Aloll with respect to lead poisoning.

2. Schedule and cleanup pricrities as the FWS will not be able to address the entire site in the first year of
cleanup.

The six year phase of remediation is one of my major concerns with the EE/CA. | undersiand the
logistical constraints with respect to working on Midway Atoli as well as the shorl annual window during
the non-breeding season make the prompt removal of lead-based paint and lead contaminated soil
challenging, but all efiorts should be made o expedite the removal process to prevent further lead-
induced morialities on Midway.

! suggest that the total removal of the buildings in Units 1 (wilth the exception of building 643) and 2 be
accompiished this year along with remediation of lead-based paint from the buildings in Unit 6 as well
removing all lead contaminated soil that is above the 75 mg/kg level in Units 1. 2 and 6,

! agree with the EE/CA’s priorilization of Units, 1, 2 and 6 tor lead-based paint removal.

SANTA (RUZ




3. The removal of historic buildings in Decision Unit 1 and Decision Unif 2 {Sections 8.1 and 8.2 in
Midway EE/CA Repori).

The most protective solution would be to remove all of the structures that are not and will not be used by
the U.S. FWS. This would be the preferred alternative. Absent that, DOI should act immediately to
remmave the crumbling lead-contaminated buiidings in Units 1 and 2.

In Unit 1 the abandoned cable company buildings are significantly deteriorated and it is my personal
.observation that they host the highest numbers of lead poisoned {droopwing) Laysan albatross chicks on
Sand Island. Thus, | strongly agree with the EE/CA’s recommendation to demofish the cable company
buildings (with the exception of building 643) and that this demolition should be considered a high priority
and completed as soon as possible.

H is also my personal cbservation that Unit 2 {the abandoned Marine barrack buildings) hosts very high
numbers of iead poisoned (droopwing} Laysan albatross chicks. Additionally, | have observed an
endangered Laysan duck foraging between the Marine barrack buildings during my visit to the island in
2006. Thus, | strongly agree with the EE/CA’s recommendation to demolish the Marine barrack buildings
and that this demolition should be considered a high priority and completed as soon as possible.

Comments on other aspects of the EE/CA

1) The ideal solution o ensure no further action is needed to prevent lead poisoning from unused
buildings on Sand Istand would be to remove all the buildings with lead-based paint that are not in
currert use or that will not be used in the future.

2} The use of geomembranes on Sand Island is concerning with respect 1o their structural integrity
in a harsh environment and that any deterioration of the membrane could pose a risk to wildlife
through entanglement as well as other unforeseen issues.

3) I it is not plausible to remove all lead-based paint from specific buildings on Sand Istand and
encapsulation is needed to prevent iead contamination, funds should be sef aside and strict
guidelines set forth to assure that these buildings will have proper maintenance and
encapsulation on a regular schedule. Withoul proper maintenance, the buildings with lead-based
paint will become a future hazard for wildlife and human health on Sand Istand.

4) | support the planned on sile disposal of debris and soil with lead paint in the R2 concrete lined
consolidation unit and the stabilization with Portland cement. If the volume of contaminated soil
exceeds the capacity of the R2 unit, then ofi-site removal should be considered in order to avoid
the use of geomembranes on Midway Atoll. Before geomembranes are used on Midway Atoll,
their use and degradation should be evaluated in terms of risk to wildlife (e.g., burrowing
seabirds).

Thank you for this opportunity to comment, | am very exciled about the proposed plan to clean-up the
lead-based paint from buildings and soil on Midway Aloll and hope that the clean-up process can begin in
2011 and be expedited as much as possible.

Sincerely,
,-7@& Tl
'

Myra Finkelstein, PhD
Assistant Researcher
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THE DURABILITY OF POLYPROPYLENE GEOTEXTILES FOR
ENVIRONMENTAL APPLICATIONS

Reactive Core Mat is constructed with polypropylene geotextiles and fibers. Polypropylene is a
durable polymer used in many aggressive environments because of its excellent resistance to
degradation. Currently, polypropylene geotextiles are used in many environmental applications.

Potential mechanisms for degradation of polypropylene fibers include oxidation, hydrolysis and
environmental stress cracking. In soil, oxygen concentration can vary from 21% in gravels to 1% in
fine grained sails.

In the attached study of the durability of polypropylene in environmental applications, a number of
parameters were analyzed. They include: Moisture Resistance, Chemical Resistance, Leachate
Compatibility, Biological Resistance, Temperature stability, Uliraviolet Resistance, installation
Survivability and Lifetime Prediction.

The results of the study indicate that the durability of polypropylene is not significantly adversely
affected by any of the parameters listed above. Furthermore, it has been concluded that
polypropylene can be exposed to sunfight for up to 14 days between instaflation and cover and will
have an expected lifetime of up to 200 years. In summary, it is evident that polypropylene geotextiles
are nol susceptible to biological or physical degradation under normal conditions of scil burial or
contact with contaminated groundwater of sediment.
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1/01
B00.527.9948 rFax 847.851.18999
. For the most up-to-gate progduct information, please visit aur website, www.ctico.com i
A wholly owned subsidiary of AMCOL International Corperation. The information and data contained herein are believed to be accurate and reliable,
CETCO makes no warranly of any kind and accepts no responsibility for the results obtained through appiication of this information.




mart Solutions®

Technical Note

SM-404

‘The Durability of Polypropylene Nonwoven
Geotextiles for Waste Containment

GPD-SM-404
Revised March 1997

Applications

SI° Geosolutions

&
ey

8025 Lee Highway, Suile 435
Chattancoga, Tennessee 37421
Phone (423) 899-0444, (800) 621-0444
FAX (423) 485-9068

www fixsoil.com




The Durability of Polypropylene Nonwoven Geotextiles for Waste Containment
Applieations ' SM-404

SUMMARY OF BENEFITS

Polypropylene is a very durable polymer commonly used in aggressive environments including automotive
battery casings, fuel containers and the like. Because of its excellent resistance to harmful chemical
environments, the use of polypropylene to manufacture nonwoven geotextiles for waste containment systems is a
beneficial use of this versatile polyolefin. Presently, nonwoven polypropylene geotextiles are used in more than
80% of all waste containment applications.

Moisture Resistance Unlike nonwoven polyester geotextiles, polypropylene does not
absorb water nor does the presence of water have any effect
whatsocver on tensile strength or other mechanical properties.

Chemical Resistance (pH)Extensive research has shown polypropylene is very resistant
10 certain concentrations of aggressive chemicals such as
nitric acid, hydrochloric acid, sulfuric acid, sodium hydroxide
and potassium hydroxide. Thercfore, polypropylene geotextiics have
been found acceptable in most solid and hazardous waste landfills.

Leachate Compatibility Many independent leachate immersion tests conducted in
accordance with EPA Method 9090 have shown no significant
reduction in mechanical properties of owr nonwoven
polypropylene geotextiles.

Biological Resistance " Since polypropylene does not support, atract or deteriorate from
funpal growths, 81 Geosolutions nonwoven geotexliles are rot
and mildew resistant.

Temperature Stability Polyprapylene can withstand temperatures of at least 150
degrees Celsius (300" F)without melling.

Ultraviolet Resistunce Because polypropylene degrades during extended

(Sunligit} exposure to sunfight, SI Geosolutions nonwoven
polypropylene geotextiles are produced with carbon black and
other UV inhibitors. These additives allow our nonwoven
polypropylene geotextiles 1o be exposed for up to 14 days between
laydown and cover.

Tnustallation Survivability Nonwoven polypropylenc geotextiles have superior puncture and
mullen burst strength, which increase their instaliation survivability.

Lifetime Prediction When properly stabifized and buried, nonwoven polypropylene
geotextiles have been expected to Jast for up to 200 years,

© S1 Corporation, 1996 Page 2 of 12




The Durability of Polypropylene Nonwoven Geotextiles for Waste Containment
Applications SM-404

INTRODUCTION

By virtue of its chemical composition, molecuar structure, and thermodynamic propertics, polypropylene
- is one of the most resistant organic raw materials known today, This is one of the reasons that over 30
percent of all geosynthetics are made from the polypropylene {Schneider 1989).

METHODS OF DEGRADATION

Chemical degradation of peotextiles is a resuit of environmental and polymer compositional factors.
Regarding environmental factors, one can cxpect the greatest amount of degradation to oceur, in general;
(1) at relatively high temperatures (i.e. >100° C}, (2) in soils which are chemically active; (3} and when the
geosynthetic is under stress, Key chemical degradation mechanisms that can be found in some soil and
waste environtnents include oxidation, hydrolysis, and environmental stress eracking,

An oxidation reaction can efiher be initiated by ultraviolet radiation or thermal energy, but must have
sufficient oxygen present. Since the geosynthetic will be buried in most applications, thermaily activated
‘oxidation is of most interest. Polypropylene oxidation is the reaction of free radicals within polymer with
oxygen, resulting in breakdown ard/or degradation of the molecular chains and embrittiement of the
polymer.

Antioxidants are typicaily added to the polymer to prevent oxidation during processing and use. Broad
classes of antioxidants often used in geosynthetic include phenolic and hindered amine light siabilizers
(HALS). As theantioxidants are consumed, resistance of the polymer to oxidation will decrease. The rate
of polymer oxidation is dependent on how much and what type of antioxidant is present initially, at what
vate it is used, how well it is distributed within the polymer, and how fast it can be leached out by the flow
of fluids, such as water, into and around the polymer. Environmental factors which affect the rate of
oxidation include temperature and oxygen concentration. Tn soil, oxygen concentrations can vary from
21% in gravels at shallow depth 10 1% in fine~-grained soils at deeper depths. The presence of transition
yoetal ions such as iron or copper may act as catalysts to accelerate the oxidation reaction. Thermal
oxidation at typical in-soil temperatures appear to be quite slow. (Allen and Elias, 1996.)

TOXICOLOGY

Polypropylene is biologically inert and used for packaging foed intended for human consumption (ie.,
vouurl containers, Tupperware®, ete.) To ensure that the

© S1 Corporation, 19%6 Page 3of 12




The Durability of Polypropylere Nonwoven Geotextiles for Waste Containment
Applications SM-404

TOXICOLOGY (Cont.)

processing performed docs not alter these characteristics, skin and mucous laboratory lests have shown that
polypropylene does not cause irritaling affects. An extensive scries of repeat insult patch testing in humans
and many years of extensive use in diverse products such as infant diapers, feminine hygiene products, and
surgical fabrics have confirmed that adverse affects on the skin should not be expected. Furthermore,
polyprapylene is considered to be without significant oral loxieity. When tested by the Food and Drug
Administration’s specific methods, polypropylene is well below the specified limits of extractables. In
addition, the United States Pharmacopoeia (U.8.P.) specifies oral toxicity testing on plastics intended for
medical uses. Polypropylene materials have never caused toxicity when tested according to the U.5.P.
method (MATAFAXX, 1992).

MOISTURE

Polypropylene is a paraffinic hydrocarbon and does not adsorb water like the polyamides polyester (PET)
or nylen. The moisture gain of polypropylene fibers is insignificant and water has no affect on lensile
strength and other mechanical properties. Therefore, water alone does not cause any noticezble
degradation in polypropylene fibers. Fibers subjected to boiling water or sieam for long periods show no
loss of strength (Cook, 1984).

ULTRAVIOLEF RESISTANCE (Sunlight)

Like polyethylene, polypropylene is attacked by atmospheric oxygen and the reaction is stimulated by
suntight. Polypropylenc fibers will deteriorate on exposure o light, but may be effectively protected by
stabilizers (Cock, 1984). Without site-specific environmental conditions, S1 Geosolutions recommends a
maximum exposure period of 14 days between laydown and cover of all of our nonwaoven geotextiles. This
is in compliance with guidclines issued by the US Environmental Protection Agency (EPA 1993). if the
maximum exposure period will exceed these guidelines, we réconunend that the installer either (1) utilize
an economical, Hghtweight woven peotextile, such as 8T Geosolutions 994GC as a temporary cover; ot (2)
install a test roli on the most northward facing slope and remove samples afier 30 days of actual exposure
10 evaluate possible strength toss. Site personnel should carelully cut a representative roll-widih by 5-foot
sample {1.5m); label with contact name, address and telephone number; add a roll number, style and project
name; place in a strong black wrap and send to a laboratory. 1t is the responsibility of the Construction
Quality Assurance (CQA) engineer to identify the actual index tests required 1o determine the actual
strength retention.

© 81 Corporation, 1996 Page 4 of 12




The Durability of Polypropylene Nonwoven Geotextiles for Waste Containment
Applicaiions SM-404

Three different nonwoven geotextiles were exposed in accordance with ASTM D5970-96, Detericration of
Geotextiles From Outdoor Exposure, starting June 15, through July 15, 1996 in Northwest Georgia, USA.
Machine direction (MDj and cross-machine direction {CMD) coupons for each style were attached 1o a test
frame oriented 1o 45° from horizontal and facing due south. Unexposed coupons were retained for control
testing, After 30 days exposure, five specimens from each coupon were tested for tensile strength and
elongation in accordance with ASTM D5035. The exposed results were then compared to the unexposed
test results and the pereent strength retained was caleulated. The results are shown in Table I below:

‘Table 1. Resulis of 30-day Outdoor Exposure Tests

“Produet Percent Strength Refained
Style MD : CMD Average
g0 96 85 91
1601 C%0 89 90
1751 94 91 93

TEMPERATURE STABILITY
High Temperatures

The mechanical properties of the fibers deteriorate as temperaturc increases, but polypropylene performs
betler that polyethylene in this respect. The softening point of polypropylene fibers is approximately 150°
C (300° F), and the fibers “meit” at 165° C (330°F). The softening and melting points of polypropylene is
determined in the way which crystallinity has been influcnced during and after spinning, Shrinkage of
polypropylenc fibers depends greatly upon the treatment the fiber receives during processing. In boiling
watcr, monofilament yarns may shrink as much as 15 percent afier 20 minutes; multififament and stapie
fibers only shrink between 0 and 10 percent (Cook, 1984). However, polypropylene exhibits a moisture
regain of only 0.01 fo 0.1 weight percent {Cox, 1994).

Flammability

Polypropylene is a hydrocarbon and will busn. ©n being exposed to a {lame, however, the fiber melts and
draws away from the flame, extinguishing itself. ‘When tested in accordance with BS2963, potypropylene
fabrics are self-extinguishing and therefore of low flammability, (as defined in BS3121). Constyuction,
additives, finishes, and
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The Durability of Polypropylene Nonvwoven Geotextiles for Waste Con{ainment
Applications ) SM-404

Flammabifity (Cont }

. the presence of other fibers have a considerable influence on the burning characteristics of any particular
fabric or structure. For the purpose of fire insurance, polypropylene fabric is included in the same class as
wool (Cook, 1984).

Low Temperature

The low temperature flexibility of polypropylenc is excellent for most applications. SI’s polypropylene
geotextiles retain normat flexibility from —40C to 150C (-40F to 302F). Below --40F, polypropylene can
become inflexible and not suitable for all applications.

BIOLOGICAL RESISTANCE
Insects

Polypropylene cannot be digested by insect and refated pests, such as white ants, dermestid beetles,
silverfisls, and moth tarvae. Polypropytene fiber is not liable Lo attack unless it becomes a barrier bayond
which the insect much pass 1o rcach an objective. In this case, the insect may cul through the fiber without
ingesting it. Furthermore, polyprapylene does not attract not is it a food source for insccis or rodents. AS
stated earlier, nwch Jike burmans, it is believed that rodents would not be adversely affected by ingesting
small quantities of polypropylene.

Micro-Organisms

Polypropylene fibers will not support the prowth of mildew or fungt. Some micro-organisms, however,
may even grow on the very small amount of contaminants which may develop on the surface of fibers or
yarns in use. Such growth has no effect on the sirength of any materials made from polypropylene fiber.
Similarly, polypropylene is an inert resin which does not support or attract fungal growths and does not
deteriorate due to fungal presence {Cox, 1994).

CHEMICAL RESISTANCE

Polypropylenc is inert to a wide range of chemicals. Its resistance and susceptibilities are similar to those
of polyethylene, but its higher crystallinity tends to make it more resistant

that polyethylene 1o those chemicals which degrade polyolefin fibers. There is no known solvent for
polypropylene at room lemperature (Cook, 1994). Extensive information on the chemical resistance of
polyprapylene shows that it is very rosistant to acids and alkalies at room temperatures {Ahmed, 1994). For
example, pelypropylene is acceptable at room temperature for use with:
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The Durability of Polypropylene Nonwoven Geotextiles for Waste Containment
Applications SM-404

Table 2. Chemieal Resistance of Polypropylene at Various pH Levels

Chemical {Concentration) pH Level
Nitric Acid—up to 39% 1
Hydrochloric Acid—up to 37% i
Sulfuric Acid—up to 96% i
Sodium Hydroxide—up to 70% 14
Potassium Hydroxide—10%, 25% 14

This covers the entire measurable pH range (Cox, 1994},

However, pb!ypropy]ene is valnerable to the foowing substances: highly oxidizing substances {peroxide),
concentrated nitric acid (>40%), concentrated sulphuric acid, chlorosulphonate acid, pure hajogen, certain
chiorinated hydrocarbons (halogenated hydrocarbons), and certain aromatic hydrocarbons (Schneider,

1989).

Polypropylene does not show any tendency to develop surface cracks when subjecied o stresses in the
presence of detergents or other substances (Cook, 1994).. Polypropylene is extremely stable chemically due
{0 its structural properties as a hydrocarbon construction. Extensive studies testing the chemical stability of
polypropylene when expesed to hundreds of organie and inorganic chemicals have shown it to be highly
stable against: acids, alkalies, aqueous solutions of inorganic salts, detergents, ofls and greases, and
gasoline and lubricants.

© SI Corporation, 1996 Page 7 of 12




The Durability of Polypropylene Nonwoven Geotextiles for Waste Containment
Applications SM-404

CHEMICAL RESISTANCE (Cont.}
Actual test resulis are shown below:

Table 3. Physical Effects of Chemicals on Polypropylene (Schincider)

% Change in Mass Per Unit Area*

CHEMICAL 23°C 60° C
Sulfuric Acid (98%) 0.2 0.2
Nitric Acid, fuming -0.1 -

Sodium hypochlorite (20%) 0.3 2.1
(asoline 4.8 6.6
Benzene 34 ) 0.6

Hylene 7.0 0.3
Menthylene chloride 5.5 1.6
Carbon tetrachloride 13.5 0.9
Turpentine 9.5 10.5
Transformer oil 0.4 14.9

*The weight change as listed is due to the sum of the effects of swelling and dissotution.

SI Geosolutions, in accordance with ASTM D543, has cvalvated the chemical compatibility of our
nonwoven geotextites with J4 jet fuel. A sample of our 451 (4.5 ozlyd? or 150 gr/m®) nonwoven
aeotextile was exposed {o the fuel for 7 days at room temperature. It was then evaluated for retention of
grab tensile properties in accordance with ASTM D4632. The resulls are as follows:

Table 4. Results of JP4 Jet Fuel Tests

Product Percent Strength Retained
Style MD CMD Average
431 91.5 87% 89

LANDFILL LEACHATE

SI Geosolutions bas performed several studies on the compatibility of our polypropylenc nonwoven
geotextites with leachates and in various pH solutions commonty encountered in soil or solid waste
applications. Since the evaluation of long-term chemical aging of nonwoven geotextiles is nearly
impossible due 1o the inherent stability of the polymer, laboratory immersion tests were conducted at
clevated temperatures (507 C) to accelerate behavior. Variables such as temperature, moisture, and oxygen
comtent were controlled in the lab and samples were removed at 30-, 60-, 90-, and 120-day intervals. The
results of these tests are shown in Table 5 (Boschuk, 1993 and Narejo, 1995).
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The Durability of Polypropylene Nonwoven Geotextiles for Waste Containment
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LANDFILL LEACHATE (Cont.)

Table 5. Results of Chemical Compatibility Testing Conducted by SI Geosolutiens, Inc.

% Change After 120 Days @ 56 C

Property Test Method 451* 1601*
Grab Tensile ASTM D4632 0.38 -1.14
Trapeziodal Tear ASTM D4533 -23.79 54.82
-16.28 -7.48

Puncture ASTM D3786 -8.42 -6.6
Permittivity ASTM D4491 -15.61 -7.46

*Typical 4.5 (150 gr/m®) and 16 ozfyd® (540 gr/m®) nonwoven needlepunched geotextiles, respectively.,

LIFETIME PREDICTION

Using the assumption that kinetics double with every 10° C rise in temperature, polypropylens
embrittlement would net take place for 45 years in a 30" C landfill under anacrobic conditions {Wheat,
1992). Since the first geotextile installation occurred in North America in 1958, it is not possible to
demonstrate 100-year durability with “real-time” success stories. As a result, the Geosynthetic Research
Institute (GRI) designed a series of four sccelerated laboratory cubation protocols to demonstrate aging
progression in polyethylene geomembranes. The “durability” (¢.g. the prevention of aging} of polyethylene
and polypropylene is typicaily extended by manufactures by adding antioxidants to the resin during
processing. This prevents oxygen from attacking the polymer itself. Since it is well established that the
enginecring propertics are not reduced until the antioxidants are completely depleted, tests were conducted
at GR1 to measure the ameunt of time to initiate polymer degradation.

Series [§[ samples were exposed to water on top and air below with a compressive stress of 260 kPa (37.7
psi). This test series is intended to model leachate or surface water collection systemns in a waste
containment facility. Since polyethylene and polypropylene geotextiies behave similarly to the materials in
this study, the predicted antioxidant Jifetime at 25°C for the specimens evaluated is approximately 120
years, {(Hsuan and Koerner, 1985).

In z separate study, properly stabilized polypropylene geotextiles have been estimated to have a functional
Tongevily of nearly 200 years in an occanic or marine application (Wisse & Birkenfeld, 1982).
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The Durability of Polypropylene Nonwoven Geotextiles for Waste Coniainment
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INSTALLATION SURVIVABILITY
Nonwoven polypropylene geotextiles have higher puncture and muller burst strength than polyester
nonwoven geolextites which make them very resistant to installation stresses and enhance their

consiruction/installation survivability success.

Table 6, Selected Strengths of Typical Nonwoven Geotextiles

MARY
Properties Test Method PET Pr
Mass/Unit Area ASTM D5261 8.0 8.0
Puncturc Strength ASTM D4833 100 1bs 140 ths
Multen Burst ASTM D3786 380 psi 440 psi
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The Durability of Polypropylene Nonwoven Geotextiles for Waste Containment
Applications SM-404

CONCLUSIONS

As previously stated, polypropylene is a very durable polymer commonly used in aggressive
environments including automotive battery casings, fuel containers and the like. Because of its
excellent resistance 1o harmful chemical environments, the use of polypropylene to manufacture
nonwoven geotextiles for waste containment systems is 2 beneficial use of this versatile
polyolefin. Presently, nonwoven polypropylene geotextiles are used in more than 80% of all
waste containment applications.

Moisture Resistance Unlike nonwoven polyester peotextiles, polypropylene does not
absorb water ner does the presence of waler have any cffect
whatsocver on tensile strength ot other mechanical propertics,

Chemicaf Resistance (pH)Extensive research has shown polypropylene is very resistant
to certain concentrations of aggressive chemicals such as
nitric acid, hydrochloric acid, sulfuric acid, sodium hydroxide
and polassium hydroxide. Therefore, polypropylene geotextiles have
been found acceplable in most solid and hazardous waste landfills.

Leachate Compatibility Many independent leachate immersion tests conducted in
accordance with EPA Method 9090 have shown no significant
reduction in mechanical properties of our nonwoven
polypropylene peotextiles.

Biological Resistance Since polypropylene does not suppart, attract or deteriorate from
fungal growths, S1 Geosolutions nonwoven geotextiles are rot
and mildew resistant.

Yemperanire Stability Polypropylene can withstand temperatures of at least 150
degrees Celsius (300" Fywithout melting,

Ultraviolet Resistance Because polypropylene degrades during extended
(Sunlight} exposure to sunlight, 81 Geosolutions nonwoven

polypropylene geotextiles are produced with carbon black and
other UV inhibitors. These additives allow our nopwoven
polypropylene geotextiles to be exposed for up o 14 days between
laydawn and cover,

Installation Survivability Nonwaoven polypropylene geotextiles have superior puncture and
mullen burst strength, which increase their installation survivability.

Lifetime Prediction When properly stabilized and buricd, nonwoven polypropylene
geotextiles have been expected to last for up to 200 years,
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December 07, 2009

Joey Hickey

GeoEngineers, Inc.

15055 SW Sequoia Parkway, Suite 140
Portland, OR 97224

RE: Midway Atol] National Wildlife Refuge
Enclosed are the resuits of analyses for samples received by the laboratory on 10/26/09 16:50.
The following Jist is a summary of the Work Orders contained in this veport, generated on 12/07/09

14:54.

If you have any questions concerning (his report, please feel free to contact me,

Work Order Project i ProjectNumber
P5I0951 Midway Atoll National Wildh 0758-145-00
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Hstella Ricken, Project Manager

www.testamericaine .com Pape [ of 34




TestAmerica

THE LEADER IN ENVIRONKMENTAL TESTING

PORTLARD, OR 9405 S.W. RIMBUS AVENUE
BEAVERFON, OR 97008-7132

ph: {503) $06.5200 fax: {503) 906.9210

Geolingineers, Inc.

Portlang, OR 97224

15055 SW Sequoia Parkway, Suite 140

Froject Name:
Project Nunber:
Praject Manager:

Midway Atoll National Wildlife Refoge
0758-145-00
Jogy Hickey

Repont Created:

§2/07/09 14:54

ANALYTICAL REPORT FOR SAMPLES

l Sample 1P Labeoratory ID Matrix 1¥ate Sampled Date Received
2 PSIOYS1-01 Soil 04/01/08 Of}:OO 10/26/09 16:50
5 PS0us1-02 Soit 04/01/08 00:60 10/26/0% 16:50
31 P8J0951-03 Soi) 04/01/08 00:00 10/26/09 16:50
188 PSI0951-04 Soil 04/01/08 00:00 10/26/09 16:50
209 PEIN951-05 Soil 04/01/08 00:0C 10/26/09 16:530
307 P5J0951-06 Soil 04/61/08 00:00 10726/09 16:30
i3t PSJ0951-07 Soil 04/G:1/08 00:00 1026509 16:50
1921 B3J0951-08 Soil 04/01/08 00:00 10/26/09 16:50
2501 PSI0951-09 Soil 04/01/08 60:00 10/26/09 16:5¢
3181 P3J0951-10 Soil 04/01/08 00.00 10/26/09 16:56
9 PSICOS]-11 Soil 04/01/08 00:00 10/26/09 16:50
13 PSJO951-12 Soil 04/01/08 00:00 10/26/09 16:50
17 PS30951-13 Soit 04/01/08 00:00 10/26/09 16:50
V7 PSJ0G5E-14 Sail (4/01/08 00:00 HI726/69 16:30
22 P5I0951-15 Soil 04/01/08 00:00 10/26/09 16:50
188 PSI0951-16 Soil 04/G1/08 09:00 10/26/09 16:50
204 PEI0951-17 Soil 04/01/08 00:00 10/26/09 16:50
208 PSI0951-18 Seil 94/01/08 00:00 10/26/05 16:50
306 PSF0951-19 Soil 04701708 00:00 10726709 16:50
34247 PSIG95E-20 Sail 04/01/08 00:00 H726/09 16:50
9 PSJ0951-21 Soil O4/01/08 00:00 10/26/09 16:30
22 PSI0YsL-22 Soil Od/01/08 00:00 [0/26/09 16:50
190 PSI0951-23 Soil 04/G1/08 00:00 10/26/09 16:50
203 P8J0951.24 Soil 04/63/08 00:00 10/26/09 16:50
205 P530951-25 Seil 04701708 00:00 10/26/09 16:50
209 PSI0951-26 Soil 04701108 00:00 10/26/09 16:50
308 P530051-27 Soil 04/01/08 00:00 10/26/09 16:50
2501 PSI0951-28 Soil 04/01/08 00:00 10/26/09 16:50
R424 3 PSI0951-29 Sok 04/01708 00:00 10/26/09 16:50
B414 1 PSJ0951-3¢ Soil 04/01/08 00:00 10/26/69 16:50
16 PSI0Y31-31 Soit (4/01/08 00:00 10/26/09 16:50
196 P830951-32 Sail 04/01/08 00:00 10/26/99 16:50
202 P3I0951-33 Sail 04/01/08 00:00 10/26/09 16:50
300 PPSI0951.34 Sl 04701408 00-00 FH26/09 16:5¢
3G ’S10951-35 Soil 04/01/08 00:00 10426109 16:50

FestAmarica Portland

| MQ&M

Esiela Ricben, Project Manayer

The reoults i ihis report appdy o the samples analyzed in decardied seith She chor
uf custaedy aviaact, Tiix onalsiicot report sholl et b reproduced excot in full,
witfiont the writtrn approvad of Uie fohororary.
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THE LEADER IN ENVERONMENTAL TESTING

PORILAND, OR

3405 S.W. NIMBUS AVENUE
DEAVERTON, OR 97R08-7132

ph: {503} $06.9200 fox: (503} 2069210

GeoEngineers, Inc.
15055 §W Sequoia Parkway, Suite 140
Portland, OR 97224

Project Name: Midway Atell Nafional Wildlife Refuge
Project Number: 0758-145-00
Praject Mimager: Joey Hickey

Repoit Created:
120709 14:54

"ANALYTICAL'REPORT FOR SAMPLES " * -

Sample ID Laboratory 1D Matrix Date Sampled Bate Received
314 P5I0951-36 Soil 04/01/08 00:00 10/26/09 16:50
317 PSJ0951-37 Seit (4/81/08 00:00 10/26/09 16:50
328 PSI09S1-38 Soil 04/01/08 00-:00 10/26/09 16:50
B414 6 PEJO951-3% Sail 04/01/08 00:00 10/26/09 16:50
BA16 6 PS$I095] -40 Soi 04/01/08 00:00 ©O10/26/09 16:30
18 PSI0951-41 Soil 04/01/08 00:00 10/26/09 16:50
i8 PSI0OSE-42 Soil G4/01/08 00:00 10726109 16:50
200 PSIBOSE-43 Soil 04/01/08 00:00 16/26/09 16:50
202 PSIGOSE-44 Soil 04701108 00:00 10/26/09 16:50
301 PSJ0951-45 Soit 04/01/08 00:00 10726409 36:50
303 PSI0951-46 Soil 04/01/08 0000 10/26/09 16:50
310 P8I0951-47 Soil 04/01/08 00:00 10/26/09 §6:50
37 P8J0951-48 Soil 04/61/08 00:00 10/26/09 16:50
323 PSI0O51-49 Soil (4/01/08 00:0C 10/26/09 16:50
B414 4 PS30951-50 Soil 04/01/08 00:00 10/26/09 i6:50
106 P5J0951-51 Soil 04/61/08 00:00 10/26/09 16:50
318 PSI0951-52 Soil 04/03/08 00:00 10/26/09 15:50
329 P$J0951-53 Soil 04/01/08 00:00 10/26/09 16:50
13E1 PSIO951-54 Soit 04/01/08 00:00 10/26/09 16:50
1331 PSIO51-55 Soit 04/01/08 00:00 10/26/09 16:5C
3118 PSID951-56 Soil 04/01/08 00:00 10/26/09 16:30
Testhmerica Portland The resalts in this report epply 1o the sonpiex analyzeehins aovordance with the chain
af custanly docupar, This eelytizad et sholl net be reproducyd execpt in fill
M) KM\) withrmt the weitier: approvel of the lahoratory
Esielta Ricken, Project Manager
www.testamericaine .com
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I e STA r r ‘ ( Brl C O PORYLAND, DR 9405 .. HIMBUS AVENUE
BEAVERFON, OR 97008-7132
: gh: {503) 906.5200 fax: (563) 906.9210

THE LEADER IN ENVIROMMENTAL TESTING

GeoEngineers, Inc. Project Name: Midway Atoll National Wildlife Refuge

15055 SW Sequeia Parkway, Suvite 140 Project Mumber: 0758-145-00 Repor Created:
Porthand, Ok 97224 P'roject Menager: Joey Iickey 12/07/09 14:54

Analytical Case Narrative
TestAmerica - Portland, OR

PSJ0951

Samples were originally cxiracted for PCB analysis. Pesticides were noted dusing PCI3 analysis and added by the client. The pesticide
“analysis was run on the PCB extract, therefore there was nol & Pesticide Blank Spike for the extracts. Only swrogate recovery and batch

method black are available 10 validate extraction.

TestAmerica Portlund P resalts o i fpett apply o e sconphey amilszeed ue gconediaice wilt she chem
of enstcely dcteinent T aendiicad voppes ol sant b reprocuped cace i full,

M) % [ : seathout O Wi rlien opprival of the inhuraory,

Estelia Rieben, Project Manager

www.testamericaine .com Papcdof 34




esTric

THE LEADER N ENVIRONMENTAL TESTING

PORTLAND, DR

G405 5.W. NIHUS AVENUE

BEAVERTOH, OR 97008-7132
ph: {50%) 90G.%200 fax: {503} 906.9210

Geolingineers, Inc.

Portland, OR 97224

15055 SW Sequoia Parkway, Suite 140

Project Mane:
Project Numiler:

Project Manuger

Midway Atol] National Wildlife Refuge

0758-145-00
Joey Hickey

Repord Created:
12/07/89 14:54

Total Metals per EPA 6000/7000 Series Methods
TestAmerica Portland

Ijualylc

Analvzed Notes J

Method Resalt  MDL* MRL  Units wik- Batch Prepared
PSIBYSI-01 (D) Soil Sampled: 04/61/08 00:00
Lead EPA 60108 ND — 1.0 mypfkgdry ix 9100990 10727109 18:26 16129/09 19:36 n3
PSJO51-02 (5} Soil Sampled: 04/01/08 D0:00
Lexd ) EPA COI03 224 e 00 eplepdry x 2100990 1002709 14:26 10729/0% 19:55 "3
PSI0951-03  (31) Seil Sampled: 0481708 00:08
Lol LPA GOLOR 271 -— S mpfg dry Ix 100990 10727409 18:26 1W29/05 20:01 13
r5J09s51-04  (188) Seoil Sampled: 04/01/08 00:00
Load LPa 60100 36.2 — 197 mykg dey Ix 0100990 10/22/09 18:20 1072909 20:08 H3
PSJO9S108  (209) Soit Sampled: 04/01/08 00:00
Lead EPA 6GH0B 56.2 102 mghy dry Ix 3166990 10/Z09 1B:26 10129709 26:14 113
PSINOSL-06  (307) Soil Sampled: $4/01/08 08:00
Leat EPA 6H0Y 3.1 ——— 980 myfkydhy B 9100950 16/2109 1826 10/29/G9 20:20 13
PSJOV5I-07  (I311) Soit Sampled: 04/01/08 00:00
Lend EPA 60100 675 - 164 gk dey Lx S190090 10£27/09 1526 10729169 26:26 H3
PSI0O5I08 (1911} Soil Sampled: 04/01/68 00:00
Lead T 6108 6.0 e mphyg diy Ix 160990 HO/ZW09 1826 10520709 20:33 1K3
PSIO9SL-09  (2891) Soit Sampleil: 04701/08 00:00
Lead e 691015 208 Rt 102 myhkpdry ix 9100990 (/2710518720 10/39/09 2G:51 13
PSIGOSI-I0 (3181) Soit Sampled: 04/01/68 00:00
Lead EPA 60108 NI e 102 mpikg iy 1x 9160990 HOM2709 18:26 10/29/09 20:58 | 133
PEI0951-11 ® Baoil Sampled: 04/01/08 00:00
Losd EPA GOIOE . B5.6 e mphy dry 1% 2100990 LT 1526 16720709 21:04 Ha

TestAmerica Portland

CRl oK Rk

Estella Richen, Project Munaper

TBo peselis bt (s report npply des the sumipies annlysed in accordintce with idye win
af Custdy dirtismen, This auadytieal report shatf ot by rproduced execpt v fol

wathenet the writicn gpproval of the lpboratory:

www . testamericaing .com

Page S af 34
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I es -I-AI I ‘ er I ‘ O PORTLAND, OR 0405 5.W. NIMBUS AVENUE
BEAVERTON, OR 97008-#132

THE LEADER ¥ ENVIRONMENTAL 1

ph: (503) 906.9200 (ax: (503) $06.9210

GeoEngineers, Inc,
15055 SW Sequoia Parkway, Suite 146
Portland, OR 97224

STING
Projest Nume: Midway Atoll National Wildlife Refuge
Preject Nunzber: 0758-145-00 . Report Created:
Project Manager: Joey IHickey 12107709 14:54

Total Metals per EPA 6000/7000 Series Methods

TestAmerica Portland

Analytc Method Reslt  MDL* MRL  1nits D Bauteh Preparcd Analyecd Noles
PSEOISE-12 (13 Soil Sampled: 64/01/08 00:00
Lead EPA o100 87.5 - 1123 gdp dry Tx 2100950 16727402 1826 102266092110 H3
PSJODS1-13 (17} Fail Sampledk: 04/01/08 00:00
Lead ERA $01CH 58,8 — 103 mgfkyhy 1% 9100990 10/27/09 1826 102200 21116 H3
PS¥0951-14 (17) Soil Sampled: 04/01/08 0000
Lead EFA S0101 493 - 302 myhpdry §x LR09S0 10/27409 18:26 1072907 2123 ) 1%)
r5J0951-15 (22} So#l Sampled: 04/61/05 00:00
Lead EPA 0101 717 e 9.50 kg diy T LU0 Wr27008 18:26 10479/0928:29 3
PSI095I-14  (188) Soil Sampled: 04017085 00:00
Eead E¥A 60103 63.7 — .l mphygdry 1% 9100090 /2709 18:26 16£29/09 3135 B3
PSJOOSL-17  (204) Seil Sampled: 04/05/08 60:00
Lond LA 601013 &4.8 985 mpfpdry 1% 5100990 10727709 18:26 10/29/0% 2141 1K
PST09SI-18  (208) Soft Sampled: 04/01/08 04:00
Leml A 60108 94,3 e 0.0 mypkgdiy ix 9100990 127D 18:26 10/25/09 23248 3
PSJ09S1-19 (306} Seil Sampled: 04/01/05 00:00
Toad IEPA GOLOI 508 0 e 965 myly dry i% 9100990 1OJ27/09 18:36 16/30/9 21:01 133
PSI0951-20 (B424T) Soil Sampled: 04/01/08 0000
Leadl EPA 600D %69 - 103 ok dy fx 9100990 fZH00 126 V0009 21707 13
PSIO9SI-ZL (D) Sail Sampled: 04401408 DO:00
Lead EPA 60101 67,2 a— 05 g diy I 2100991 10I7H09 15:30 1073009 1547 H3
. PSJ09S1.22 (22) Soil Sampled: 04/01/08 00:00
Lead BI'A 60108 94.6 —— 100 kg diy X 91Q0991 10727409 1530 10/3C/09 16:0¢ 3

TestAmerica Porand

&M@Kﬂu@

e resadts in this repmrt apply bt e seples onplyzed i accordmee with the chaty
of ehstody docament. This anelytical repart shell noi be reproduecd exeopi in full,
withaut tire writien approval of the laborowry.

Estella Ricben, Proicc) Maager

www.testamericaing .com Page 6 0f 34




TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

PORTLAND, OR 0403 S.W. HIMBUS AVENUE
BEAVERTON, QR 970087132
phi: {503} 9059200  fex: {$03) 206.9210

GeoEngincers, Iac.

15055 SW Seaquoin Pagkway, Suile 140

Portland, OR 97224

Prgject Name:

Project Number:

Project Manager:

Midhwary AtoH National Wildiife Refuge

£758-145-00
Joey Mickey

Report Created:
12709 14:54

Total Metals per EPA 6600/7000 Series Methods
TestAmerica Porfland

Analyie Method Resuit MDLA MItL.  Units by Bnich Prepared Analyzed Netes
PSI09si-23 (190} Soil Sampled: 04/01/88 00:00

Lead HPA 601013 b 102 mplydry i= 9100991 10/27/09 18:3¢ FOf30/09 16:12 H3
PRINYSI-24  (203) Seil Sampled: 04/01/05 00:00

Lead EPA GOLOB 95,0 984 mpkgdry 1% IHHBG1 L0AZA09 1830 10/30/09 16:19 n3
P8J09SI-25  (2U5) Boil Sampled: 04/01/08 00:00

Lot EPA GOTOB 73.1 —— 1.2 gy diy Ix 4100991 10/27/09 18:30 HO0/00 1437 s
PEI9IS1-26 (2D Soil Samplcd: 04/01/08 00:00

Lead LEPA 601013 51.2 v 109 wyghkgdoy w® 9100991 HOI27/0% 1830 13009 16:44 13
PSJ095E-2T  (305) Soi Sampled: 04/81/08 00:00

temd FPA GOHOR 92,0 1Eb mpfky doy 1z GLoonat 102709 18:30 130/09 16:50 3
PRIGDS1-28  (2501) Soit Sampled: 04/01/08 60:00

Lead DA 60105 84.4 104 mghy diy Ix 2100991 TORTAMIS3C 1073049 16:50 IR
PEJOUSI2Y (Ba243) Soil Sumpled; 04/01/03 06:00

Lead EPA (0101 117 — 998 mygkg dry Ix 9100901 10/27/69 18:3¢ 16/30/62 17:02 "
PSI09S1-30 (BA4 D) Soil Sampleds 04407708 00:00

lead EI'A 601013 165 - 100 ol dry I £100951 1022769 18: 70 15830/09 1 7:0% 3
PSIBDSE.3E (E6) Sail Sampled: 0470108 00:00

Lead EPA 601013 107 e 102’ my/ky diy ix PEOOBOL 1027709 18:30 L0/30/00 37:25 JEX3
PSS0951.32  (196) Soit Sampled: $4/01/08 00:00

Leatt 1EPA GOIOB 116 — e mplkpdiy ix 0100891 10423780 15:30 163009 1721 H3
TRIG9SI-33 (202) Soil Sampled: 04/61/08 00:00

Leat EPA 60101 984 10 mpky dry Ix 10095 IGZHY 130 1030609 13:27 183

TestAmerica Portland

CrlebiaoK Rusbm

Estella Rieben, Project Manuger

The reswbix v this repoed apply to the semples caelyzod in aecordanes seith the chiin

of enstouly vormmen. This enalynival report dhatl not be reprodiced except in fidd,

wtikont the writen agproval ofihe Inboraony.

www .testamericaing

.com

Page 7 034




TestAMmerica

THE LEADER IN ENVIROMMENTAL TESTING

PORYLANG, OR 9405 5.9, NIMBUS AVENUE
BERVERTON, OR 970087132

ph: (503} BOG.H200 fax: (503} 906.9210

Geolinginevrs, Inc.

Portland, OR 97324

15055 SW Sequoia Parkway, Suite 140

Project Name:
Project Bmber:

Project Manager:

Midway Atoll National Wildlife Refuge
0758-145-00
. Joey Hickey

Heport Ercated:
12/07/09 14:54

Total Metals per EPA 6000/7000 Series Methods

TestAmerica Portland

E\nah‘lc

Method Resolt  MDLA . MRL Units Dit Bareh Preparedt Anulyred MNotes
PRIOD51-34 (300 Soil Swmpled: 04/01/08 (0:00
Lead EPA 60HOR 112 e WS mykygdy ix 100991 LOF27HOY 15130 $0730/09 1136 13
PSFOISI-35 {310) Koil Sampied: 0:401/08 Q00
Lemk EPA G003 163 e 593 mpfkg iy ix 2E000%1 10727/09 15:30 000 1753 n3
PSJeYs1-36 (314) Soil Sampled: 04/01/08 00:00
Lead FPA 60E0B 105 - 9.88 mp/kp dry Ix 5100991 107279 1830 . 10/30/09 1759 ) )]
P§I6951-37  (317) Soit Sampled: 04/01/08 64:00
Lead EPA 60101 §9.5 - 989  mphkgdry Ix SE06991 TOF27/09 L8330 10/30/G5 1B:05 H3
PSIG9SE-38 {328} 50il Lampled: 040108 40:00
S.oad EPA 60108 158 [ 076 mghy dry Ix 9160991 10727707 18:30 10450409 15: 1 3
PSI0951-39 (3414 &) Soil Sampled: $4/01/08 60:00
Lead EVA 63101} 162 - 10.2 m'yt,; diy I 2100551 10427400 18 30 FOF30M0% 1515 13
1§J0951-40 (B416 6} Soil Sampled: 04/411/08 04:00
Arsenic EPA 60103 ND e 245 mpkyp dry ix 9110249 F000905:57  LH10/08 0240 T
Bariwm " 18.1 0459 - - . H
Cadminm - NI - 204 - \ . "
Chronsimm - 15.4 . Va7 - - . . . w
Lead " 253 R 960 " 10% $1009791 1002208 1830 13403109 13:54 "3
Sclenivem - ND 245 - Iy QEL024% ¥ HO%09 08,57 /10409 02:4C 1n:
Silver v Ny - 2.04 . " M N . W
PSI095]-4] (I8} Soil Sampled: 04/01/08 60:00.
Arsomic HPA 60108 Npo 54 mghkp dry Ix 9110759 10/69/09 08:57 1E710/09 Q2:47 "3
Barian " 18.5 — 0.509 B » - - “ H3
Cathnrium " ND cone 108 v - " - " n3
Chromium " ita 1.53 b " - ’ * H3
Lead " 19 - 10 * 10 9100952 709 1831 H0M09 1400 i3
Scleainm " ND o T 254 " Ix 113249 1 )AO0109 0857 FH 0D 0247 n3
Silfver i ND oot 3.0% " - " - " "I
FestAmerica Posiland The reswdts in this repori oaply o dhe sapples aualyzed in accopduue with the chmis
af cwikly oviton; WTis anatynival repare shall ot be repristaced excepr i el
m&) K{[}E‘}/b E } withont thy wrrlicr approvd af Ihe fabey asary
iZslella Richen, Project Manager
www.testamericaing .com
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TestAmerico

THE LEADER i ENVIRONMENTAL TE

STHNG

FORTLAND, DR 5405 5.V, RIMBUS AVENUE
BEAVERTON, GR $7008-7132
ph: {503} 506.9200 fax: (503) 9069210

GeoEngineers, Ine.

15055 SW Sequoia Parkway, Suite 140

Portland, OR 97224

Praject Name;

Project Nimmber;

Projuct Manager:

Midway Afol] National Wildlife Refage
0758-145-0C Teport Creatod:
Joey 1lickey PUOTHOD 14:54

Total Meials per EPA 6000/7000 Scries Methods
TestAmcrica Porlland

Anzlyte Method Result  MDIL* MRI. Untts Bil Baich Prepnrcd Analyzed Motes
PEIOUSE4T (18) Seil Sampled: 04/01708 60:00

Lead EitA 60108 M1 - “102 mphgdry Ix 160992 127109 18:31 10/30/69 19714 13
PSJG951-43 (200) Soil Samplee: 04401708 0600

Lead EPA 60108 180 - 103 gl diy Ix 2100992 10022709 18:31 30109 19:20 5]
PSY0951-44 (202} Soil Sampled: 04/01/08 06:00

Lead BPA 00108 149 eee 102 mghpdy Ix 15552 10/27/09 18:3) 10301080 19:27 13
PS30051-45 (301} Soit Sampled: 04/61/08 00:00

Lead EPA 60101 189 - 18] myphkgdry Ix 2100992 RO/2FA00 1431 HOI0/00 1933 13
PSIYYSI46  (303) Soif Sumpled: 04/03/08 00:00

Arsenic ' LPA 60ICR ND 25,1 wphg dy 1% 9110249 1 D90 O:57 1310/09 92:53 n3
Bariunt . 204 - ssel - . - - - s
Cadiniwm - ND ——— 1.0 - " “ u . "3
Chromium " 157 - 150 - " - " N "
Lead " 286 - 100 " rox 9100992 10127409 1531 11/03/09 14:07 3
Selenium . ND e 251 - x 2110249 11769/09 08:57 1IEGC9 02:33 3K}
Sitver " ND 3.01 . - - - . s
PSI0USI-4T (310} Soil Sampled: 04/01/08 04100

Lead EPA 60101 180 vz muhky diy ix 900992 16/23/09 14:31 10/30/0% 19:45 13
PSIO9si-48  (317) Soil Sampled: 04/01/05 00:00

Lead EPA 60108 208 e 100 mpky dry tx 9100992 /2309 181 10/30409 1952 n3
PSIO9SI-49  (323) Soil Sampled: 04/01/08 040:00

Arsenic EPA 60108 ND = 236 mpglkgaly Ix PIN {2t 11/09/00 0857 1171009 02:59 H3
Barivm - 219 o 0492 - " - » v "
Cadinivm " ND e 2.05 - " - - E n
Chromium 5.61 . 148 " - n - . "
Lead - 225 e 265 " - o1aso2 TOIZTI0S 133 10/30/09 )9:58 3
Selenium B N e M " 9110249 1 1/09/09 08:57 1IAAGI05 02:59 ik}
Silver . N 195 . - . . , ' -

TestAmerica 1 band

Rtk Riban

Estella Rigben, Project Muazager

The rextlis iee $his Feport applp 1o the semphes wovlyzed i occordomee wit the chain
of custadyr clocznsent, Phis anadyliced veport shell not e repraidieed except v full,
wwithont the writters approval of the Inboranry.

www.lestamericainc .com Page 9 of 34




TestAmerica

THE LEADER I EN‘!}'R{)IT\EMEN‘E'FJ.L TE

PORTLAND, DR 9405 S.W. NEMBUS AVEHUE
BEAVERYON, Ot 97008-7132
ph (503) 9069200 fax: (503) 9069210

GreoEngincers, Inc.
15055 W Sequoia Parkway, Suite 140
Portland, QR 97224

Praject Mame:

Project Number:

Project Maunager:

Midway Atoll National Wildlife Refuge
0758-145-00 Repoet Created:
Jocy Mickey 12/07/09 14:54

Total Metals per EPA 6000/7000 Series Methods
TestAmerica Portland

Anakrie Method Result  MBL* MRI. Inils il Batch Prepared Analyieed Noifes
PSIOOSI-5¢  (B4l44) Soit Sampled: 04/01/05 00:00

Lead - EPA 60103 152 s 104 mggdiy Ix 2100952 10/21705 18:31 10/30/GT 20:04 H3
PSI0OSI-51 {16) Soil Sampled: 04/01/08 00:08

Arscnic EPA 60!‘0]': ND T 24.3 gl dry ix 9116249 1 LGOS 08:57 11/10/09 03:06 u3
Barium " 594 e 0.432 “ v - - . H3
Cadminm * ND wann 2.89 - - - - - TS
Chremiton - 367 1.4% " - - ‘ - - "
Lead . " 1090 —— 973 - 204 D10GHD2 1Wz709 18:31 11/03/0% 14:13 H3
Scheninin " N ——— 241 - Ix 9116249 £105/09 0857 11/10:09 €3:06 B3
Sthver NI s 289 - - - v - 13
PEIOYSE-ST (318) Soil Sampled: 04/01/03 06:00

ATScic EPA GO1013 ND - 25.1 mdke diy EH 3110249 11/05/05 DR:5T FEHNOD 03012 13
Barivm " 53.1 -~ 03551 " . " " - H3
Cadinium - NB s i - - - - TE3
Chromiten - 86 0 1.50 - - - - - B3
Leald " 1500 103 - hox 9100592 102770515 3¢ 1103769 14519 1)
Selenium - Ny 251 " 11 2110249 11005409 08§ FEA10/09 0312 13
Silver » ND J— 10l . N N N " -
PEJ0951-53 (329 Suil Sampled: 04/01/08 00:00

Arsenic EPA 60400 Ny 256 mpkpdy 1% B1106249 11409709 €5:57 | HFEOfES G343 i3
Barivm * 361 - 0.51F - - - - - n3
Cadmium - D 301 N " - ‘ E 13
Chromium - 3.0 == L.53 " - . - 4 n3
Lead " 868 - 102 " 10 910UY9Z LOF27/09 1531 1163409 14:25 18]
Selenipn " Npo 2846 - Ix at10249 1109405 0%.57 HI/10/0Y ©3:43 3
Sitver - N 107 - " u . " "
PSJ0951-54  (I311) Soil Sampled: 04/01408 G0

Arsemic EPA 50101 ND T 256 mykgdy Ix 9110299 1105109 08:57 $1730/09 03:50 n3
Baviem b 66,2 0511 - v - " - 3
Cadmizn - Ny 107 - . u « N .
Chrominnr " 12.0 - 1.5% " f " ‘. . .
Lead B 1904 e 62 19 SHODO9? L/z0y 15.31 LVO3O 14:32 3
Selenimm - N 256 - [ 4110249 1309769 68 57 B 10/09 U330 133

FestAmerica Porthnd

ERielfroK Rbon

¥stehlz Rieben, Projees bannger

The reasits 10 shis ropond npply 10 e swmiplvs enalyzed 1 peondance wath Hee chinn
aof tustody ducwmens Thes torolyvcal sepont shedi 1o b Feproduced excopt ine it
withoni the verutten epproval of the lnberatny.

www.lestamericainc .com

Page 10 of 34




*
l es-’-, c l I l er I C O PORTEAND, QR 9405 S, NEMDUS AVENUE
BEAVEATON, OR 97008-7132

piv; (503} 906.9200 fax: (503) 206.9210

THE LEADER 1N ENVIRONMENTAL TESTING

Geolingincers, Inc. ' Project Name: Midway Atoll National Wildkfe Refuge
15055 SW Sequoia Parkway, Suile 140 Profect Munsber: 0758-145-00 Repers Created:

Portland, OR 97224 Project Manager: Joey Hickey 120D 1454

Total Metals per EPA 6000/7000 Scries Methods

TestAmerica Portland

l:n]ytc Methad Resudt  MDL® MRI Units Dt Balch Prepared Analyzed Noices

PEI00S1-54 (131D) Soil Samypled: 64/01/08 00:00

Silver EFA 6GIOB ND 30T wmphgdry bx L0249 11H/09/09 08:57 FI70409 03:50 (1]

PSIOUSI-55 (1330 Soil Sampled: 04/61/08 00:00

Arsente EPA 60FO1 ND - 251 nwyhkpdy Ix 0110249 1109709 08:57 1110409 03:56 n3

Baviwm - 119 0501 " " B f ; -

Cadmitan " NDD — 3¢ - " " " * H3

Chroprium . 6.68 — Ise “ N M N . -

Lead " 413 —— 98.3 h 10% 9100992 HY27/09 18:3) LMD 1438 ‘ H3

Selenium " ND . 25t - bx 9110249 11/09f00 08:57 LEI0AD (}3:56. 3

Silver “ ND - 3.0 " - “ " . -

PSIU951-56 {3118} Soit Samplcd: 44/01/08 00:00

Arsenic ErA GOHOH ND mmam M9 aghpdy i 9110249 11709/0% 08:57 1110109 01:02 H3

Barium " 615 - 0498 - . - - " w
Cachuitim - ND o 299 - " - N - W :
Chromium - 15.8 — 1.49 - - - - - 13

Lend " 948 - X111 " i 9300992 10/2H0% 18:31 11/03/09 #1144 "3

Seleninm " Np o 4.9 - Iz 9110240 11/03/09 0857 11716109 04:02 1]

Silver - Np e 2,40 - - M - . W

TestAmerica Portland Fihe resulis in ihis report apply i the semples analyzed i scoerdaace with dhy chrim

of cuuiody document, Yhis emedylicat repori skhali ot be repriwteced execpr in full,
K‘Leliuhw withum dhe written epprived of the kbororar,

Esteltn Rieben, Yroject Munayger

www.testamericaine .com Page 11 of 34




phi £503) 906.9240 fax: (50} 506.9210

-
I e S ‘I‘A‘ ' l e r I ‘ O PORTLAND, OR  940% S.W, NIMBUS AVENUE
. BEANERTON, DR 97608-7532

THE LEADER IN ENVIRCNMENTAL TESTING

GeoEnginceers, Inc. Project Namc; Midway Atfoll National Wildlife Refuge
15055 SW Sequoia Parkway, Svite 140 - Project Number: {0158-145-00 Report Created:
Pordand, OR 97224 Project Manager: Joey Hickey 12/07/09 14:54

Total Mercury per EPA Methed 7471A

TestAmerica Portland

t\m\[yie Methot Result BIDL* MRL Units Dit Batch Preparesd Annkyzed Notes -
PLI0951-4¢ (B416 6) Seil Sampled: 0:4/01/08 00:00

Mooy EFk MTIA N3y 0.0942  mphpdiy 153 0110474 11/13/09 14:01 1H/16/09 09:06 11,3
P5J0951-41 {18) Soil Sampled: 04/01/08 04:00

Mercury EPA TATIA N 0BT gl ey I 9104 NN 14B)  LII6K9 0500 N
PSIOFST-I6 (303) Soil Sampled: 04/01/08 60:00

Mareury EPA THIA ND 00963 wply dy 1% 9HO4T4 1EL3/09 14:01 13736409 0931 .M
PSI0951-4%  {313) Soit Sampled: 04/01/08 (0:0¢

Mercury EPA TATEA NI ——— 0.0960  wpfky dry ix L1004 £3/13/09 f4:0L F16509 0914 n,N1
I'SJ0951-51 {£6) . Soil Sampled: 04/01/08 00:00

Mercury EPA MA nND 0950 mplkp dry Ix 9110474 F/13/09 1401 [1/16/09 09:22 H,M
PSI09S1-52  (318) Soil Sampled: 84/01/68 00:00

Merenry BPA 72714 ND - 0.0927  my/ks by 1% 9110474 1171309 14:01 18/16/09.09:25 1K1
PSI0O9SE-53 (329 Soil Sampled: 04/01/08 00:00

Mercury EPA T7LA ND e 00915 mghydiy ix 9110474 1E/13/09 14:01 V71609 U128 18]
PSI0951-54 (1311) Soil Sampled: B4/01/08 06;00
Mereury EPA 4714 6367 - 0.0969  mpfgdry 1x 9110474 113409 14:01 11/16/09 0930 [Nt
PSIODSI.SS (1331) Snil . Sampled: 04/01/08 00:00

Mercury i BEFA TTEA 0.202 Q6946 wpiy diy [FY OEFO4T4 $1713700 14:0 $1/16/69 09:33 N
P5I0951-56¢  (3118) Soil Sanmpied: 0470108 00:00

Mercary EPA 7471A ND - 00TH il dry Iy PIRECYES 130V 140 116109 0937 B, it
TesiAmerica Porlland The resifis m thiv repors apply 0 ahe saples analyzed m tccardance with the cain

af custidy dicuaced. Tns denlyneol report shall not i reproduved except in fulf,
K’L'EQ/E : witlttoed Uee sericten apprraval af the labariienry

Fisteiln Riebon, I'roject Manaper

www. testamericaine .com . Page 12 of 34




TestAmerica

THE LEADER BN ENMIRDNMENTAL YTESTING

PORTLAND, R 9405 S.\W. RIMEUS AVENUE
BLAVERTON, OR 97008-7132

pix: (503) 906.9200 fax: {503) 906 5250

seollngineers, Inc.
15055 §W Sequoia Parkway, Suite 140
Portland, OR 97224

Projecl Mame:

Project Nwmber:

Troject Manager:

Midway Atoll National Wildlife Refuge
0758-145-G6
Joey Hickey

Report Created:
12707109 14:34

Organochlorine Pesticides per EPA Method 8081A

TestAmerica Portland

Notes J

Analyte Method Resnll  MIDL# MRY.  Unids Dil_ Batch Prepared Amalyzed

PSJ0951-40  (B416 6) Soil Sampled: 04/01/08 00200 1, N1
Aldrin EPA FOFIA Np e o006 mpkpdy SHOMD | LL2UOIILI  BAS09 1212

alpha-BHC - ND 000674 - " - " M

beta-BHC - ND o 000674 . " " - “

dela-BHC N N —_— 0.00674 - - - - “

gamma-BIC (Linlue) 4 ay o 0,006 - - - - -

gamma-Chlordanc - ND J— Q03676 . . “ .

alpha-Chlordane - NI ——— 0.00674 - - . - -

Chlordane (tech} - ND —arr 15k " - - B -

4,470 " ND J— 060574 - ~ . .

44™-DBE . 0,133 —— 60337 - 3% - " /24009 1245

4.4%-BhT : vodsz - 0000W . I - - TH2SKID 12:12

Bicldsin " NI — 0.00674 - " . .

Endosulfa: | 4 ND PO 0087 - u - - "

TEadosulfar 1) * ND —— 000674 “ “ B B -

Endosuifan sulfale - ND neem 000674 " " - "

Lindrin " NI rran 0L06TH - - M . .

Endrim aldehyde - ND 0.00674 - . " - "

Fndrin kelone " D [ 0.00674 - s - - "

1epachlo - ND —- 0.00624 - . - .

Tueptachlor epoxide - N 000674 - v - - -

Methoxychler " ND J— Co06T - . . - N

Texuphune ND — 0.201 - - B " u

Surrogate(s):  245.0-Tetrachioro-n-sylene 73.5% 36- 1H0%

rsoosi-dl  (18) Soit Sampled: 04/01/08 00:00 M5, NI, RL3
Aldrin EPA 29814 ND - 0010 mghgdry % 9110705 NR009 1R LS00 14:25

alphi-BHC - N 9.0140 - " - .

beta-BHC " ND - 0.0140 - " . . .

delia-BHC - ND - @.0146 - - . - -

gamma-BHC (Lindme) " ND 0.0140 " . - .

gannta-Chlordime - ND v 0.0140 " - - - -

alpka-Clhlordane " ND - 0.0110 » - " . "

Chlordane (teeh} NI . 033 . . . . .

447D " N T 0.0110 - . .

4,4 -DDE b 0.0708 - 0913t = - - b -

44-DPT - 0126 - 0.0140 " - - - -
TestAmerica Portland Tk resulrs i ibiv repure waply 10 thr stedplis walyzed m aceordaice with ke chem

of cuustady ducament. iy aaulyirc ol repart shadf ot e reprdaced except i full,
&W K VQLU w swithont the wissten approved of fie leboratpey.
Estcha wam Ivoject Mimager
www.testamericainc .com
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TestAmerico

THE LEADER IN ENVIRONMENTAL TESTING

PORTLAND, OR 9405 5.7, NIMDUS AVENUE

HEAVERTON, OR 97008-7132

ph: (503} 906.0208 fax; {503} 906.9210

GeoLngineers, Ine.
15055 SW Sequoia Parkway, Suite 140
Portland, OR 97224

Progect Name:

Prejest Numbes:

Project Manuger:

Midway Adoll National Wildlife Refuge
0758-145-00
Jouy Hickey

Report Created:
12/07109 §4:54

Organochlorine Pesticides per EPA Method 3081A
TestAmcrica Portland

Analyte

|

TMethod Result  MDL* MRL  Units Bil Batch Propared Analyzed Motes
PSI9SE-41  (18) Soil Sampled; 64/01/68 (0:00 TEE, NT, RL3
Dickdrin EPA BOSIA NI e 00140 ouyky dry 2% 4110709 1120/09 1512 P55 14:25
Endosulfan [ N ND — 0.0948 - . " v -
Endosulfan H " ND e 00140 - - - "
Endosul fan sulfae - ND — 8.0140 " - - " "
Endrin - ND — 0.6140 » - - - -
Enchin aldehyde " NP 0.0140 - - - 4 -
¥ndrin ketone b N 0.0140 " - - - -
Heprachlor - ND 0.0140 . - - . -
Hepachlor cpoxide " ND —- 00140 * N . .
Methaxychlor " ND e 0.0140 - " " - N
Texapheone " ND - -0.4]7 - " - N .
Swrrogerers);  2,4.5,6-Teirachloro-m-xplene 712% 36 - J400%
PSIO9SI-46  (303) Sofl Sampled: 04/01/08 00:00 ML, NI RS
Aldrin ERA B51A N ——- 00346 ok dry x 9110709 THEOMRY 1833 11425109 34,5}
alpha-BIUC " ND 60140 . - - . .
beta-BHC " WD - oot - - " . .
detta-BRC * ND o.01a0 - - " - .
panmna-BHC {Lindanc) " NI - 0.0140 - - " - -
gamia-Chlordane " NI ——- 0.0140 . ~ . . "
akpha-Chlordane N ND — 0.0130 " ~ 4 " -
Clilorcdane {tech) " N 0313 - " E - »
4,5 -PBD - N 0.0340 - - - -
SADNE " NI e 00140 " M - -
14D " N — 2 . . . , wis
Dicldrin " NI - 0.020% - " - “ Ry
Tadosulfin 1 " ND ——- 0.0140 " - b . .
Endosuilfon 3 " ND - 0.0140 B . . N
Cindospifan sulfate " ND 0.0140 " “ . . .
Eoawdrin “ ND ———- 0.0972 " . " - " RLI
Endiin aklchyde - NI - 00140 " - - -
Eadrin keime " NI} 0.0209 - - - " RLY
Heptachlor " ND 0.0140 . g " .
Heptachlor epexide " ND 00340 - - " - -
Methoxychlor - ND o 0.0559 - ' - - - nLE
" e 0407 " - - - -

Toxaphene ND

TestArmerica Porland

CrlebooK Rivbr

Estellx Rivla, Project Manager

The resuits m this report apply o the sasypes oavlyzed i aecardanee vl e chan
uf costoely davuaesr Tris spafytical repore sfdf soe by suprodnced exeept i Juli,
sithos e serater cippeval of the uhnrotery.

www . lestamericaingc

LSO m
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-
STA r | O PORTLAKD, CR 9405 S5.W. BMBUS AVENUE
I e i I I e C _ BEAVEITON, OR 970087132

ph: (502) 906.9200 Fsx: (S03) 906.921C

THE LEADER IN ENVIRONMENTAL TESTING

GeoEngineers, Inc. Froject Name: Midway Atoll Nationat Wildlife Refuge
15055 8W Sequoia Parkway, Suie 140 Project Number: 0758-145-00 Report Crealed:
Portlamd, OR 97224 Projeci Mmnager: Joey Hickey 1200709 14:54

Organochlorine Pesticides per EPA Method 8081A
TestAmerica Portland

Analyie Method Resull  MIN* MRL  Units Dil Batch Prepared Annbyceld Nates
PSJN9st-46  (303) Soit Sampled: 04/01/08 00:00 H1, NI, RL3

Surrogaie(s): 24,5, 6-Yetrachiro-m-xylene 71.0% 36-140% FLIS9 131
PSJBSLS1.  {(16) Soil Sampled: 04/01/58 00:00 HI, Ni, RL3
Aidrin EPA 3GS1A N e 00135 oykp dey x 110703 1320/09 T1:13 13725069 15:46.
atpha-BHC - wND o 00135 - . " - "
beta-BHC " ND 00133 " . . - "
delia-BHC " ND — 0.0135 - - - - "
gaanna-BHC (Lindane) - NI e 00135 - - b - "
ganura-Chlerdine - ND waenn 0.0115 - - - . -
alpha-Chlordane . - ND —— 00135 - - - - -

Chigrdane {techy - ND —- 0302 - - . . .

44-DDD - ND 0.0135 - - - -

4,4°-DDE : - ND J— 20135 " - » N v

4,4°-DBT : Np - 80135 - - . - .

Bieldrin " NI} - 0.0135 - ! " " - v

Endosnifan | . NI —— £,0435 - " . N .

Exndosuifan I " ND e 0.0135 - o - - -

Endosulen sulfate " N 0.0135 “ " - .
Endrin “ ND o 0.0135 - - n -
Endein aldehyde - ND — 0.0135 - - " . T

Endrin keione ) ND e 0.0135 . - - - -

Heprachlor " ND oo 9.812% 4 - - . -

Heptachlor epoxide ) RD e 00135 - . - - -

Methoxycllor - . N e 60135 - " .

Toxaphenc - N 0.4 " - - .

Surrogatefs): 443, 6-Tetraciloro-nxplence A4 - fH0NL N " T
PSI0OS1-52 (318) ’ Soil Sumpied: 0470108 0000 H1, 81, RE3
Aldrin 1PA B081A ND G0l mphgdiy s 91709 THIGA9IETI SS9 IE
alpha-BHC - RO - 00211 - - - . -
bew-BHC " N -~ 00211 . - . . .
delta-BHC - ND a2t - . - - .
gamma-BHC (Lindanc) " . NB e 0.07H - - r " -
gamma-Chleniane - ND f— 00211 - - " " N
alpha-Chlordase - ND o 0.0ZEE - - “ " .

Chlordane (tech) - My b 0.473 - - - - .
TestAmerica Pordand Fhe seands ivt N5 report apply (0 ihe sonples anelyece in isccardonce with i than

aof ciestorly dociment. This solypical report siali ot ke Feprivtacestvreept in fil,
K&&m\) withowt 1he wrister: agproved of the luboreiare

Nstella Richen, Project Manager

www lestamericainc .com : Page 15 of 34




TestAmerica

THE LEADER N ENVIRONMENTAL TE

PORTLARD, CIU

405 S.W. HIMBUS AVERUC
BEAVERTON, OR 97008 7132
phi: {503) 9069200 lax: (503) 906.9210

GeoEngineers, Inc.
15055 SW Sequoia Parkway, Suite 0
Poriland, OR 97224

Pregeet Name:
0758-145-00
Joey Hickey

Project Number:

Praject Manager:

Midway Aloll National Wildiife Refuge

Repon Created:
' 12/07/0)9 1454

Organochlori.ne Pesticides per EPA Method 3081A

TestAmerica Portland

]

Analyte Methed Result  MDL* MRL  Units it Batch Prepared Anslyred Notes
P§J0951-52  (318) Swil Sampled: 04/81/03 00:00 H1, N1, RL3
4,47-DDD EPA 0814 Np 00zl mpkgdry 3x 9110709 120069 11213 132509 161

4,4 -DDE ‘ - 1 017 - 5% . - V2409 15:04

447001 b 4945 - 0176 " - - "

Dicldin ’ Np 00214 . 3% - 11725209 b6}

Endosutian 1 " ND 0.02!4 - " . . .

Eadosulfan I . NI 0.0 - » “ . N

Endosul fan sulinle - NI J— ooty .. B . .

Endkin - ND - 00231 - - . . .

Endrin aklehyde - ND [ 80211 B B - N .

Endnin ketone N NI —— 0.0217 - " - " -

Heplacklor - Ny e 0.0211 - - - " N

Heprachlor epoxide - nD . 2.0281 - - - " .

Methoxychlor " N3t . B - -

'l‘mnphcnc * N - - . -

.Srerrugulz'ft} 2 4 5.6 Teirachforo-m-xylene 3. Hr;vylc. ) o o " o
PSJ0951-54  (1311) Seil Sampled: 0440108 00:00 HI, N1, RE3
Aldrin EPA §0314 ND 00203 mphgdny 3 N6 A0S ALEY W2 1637
alpha-BHC - NIY J— 0.6203 - " . - "
beta-BHC N —— 0.0203 - - . n B
delta-BHC - ND cavar ©.0203 . - . " N
gamma-BHC (Lindane} h ND B £.0203 - - - - -
gamna-Chlordane " NE —— 0.0203 . - . - -
aipha-Chlordnne - ND -— 0.020% - . - -

Chilordane (1ech} " NI —— 0454 - - . "
4,4°-DD1 " ND — 0.0203 - - - N .
4,4°-DDE " 0.686 - 169 5% - - 112309 1738
44-DBT " 0.148 s 0,023 . 3= - - F1/2300 16T
Dicldrin - ND v.0203 - - . " "
Endosulfa ] - N 0.0205 - - - - “
Endesubfan | " ND - ©.0203 - N - - .
Iindosulfan sulfate b ND e 0.0203 . . . -
Endrin - ND . 50203 " N f . .
Endrin sldehyde - ND - 0003 B - . - i
Endsin ketone ~ N e 60203 - " u
Heptochkor " NB 0.0203 . i . .
TestAmenca Porland T pesres 1 this regant egrply 16 et spanples ancdyzed in sioceerdee witle the el
m of vty docupsone Tiix analyiicel repors selt not ke reproshiced excos i Jill,
K-‘(IELUhM werthint the writeer appronad of the laherosery.
IEsiella Richen, Project Munaper
www . testamericainge ,¢com

Page 6 of 34




TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

PORTLAND, OR 9005 S.W. NIMBUS AVERUE
BEAVERTON, QR 970068-7132
ph: {503) 906.9200 fax: (502) 906.5210

Geokngincers, Inc,
15055 SW Sequoin Parkway, Suite 140
Portland, OR 97224

Project Name:
Troject Number:

Project Manager:

Midway Atoll National Wildlife Refuge

0758-145-00 Repart Creatud:
Joey Hickey 12/67/09 14:54

'Organochlorinc Pestieides per EPA Method 8081A
TestAmertca Portland

Analyte Metlnd Resubl  MBL* MRL Units il Baxtch Preparcd Analyeed Netes
rsJo9s1-84  (1311) Soil Sampled: 04/0108 00:00 HI, NI, RL3
Heptachlior epoxide LPA 80B)A ND eean 00203 mpfig iy x 90709 F1/20/0% F1:213 11725009 16.37
Methoxychlor * ND - 00203 - - . R
Toxaphene ND hd €.606 - . - - "

Swrrogaefs): 24 3.6-Tetrachloro-ne-xyfene FEFL 36 1095 " - -

I'estAtucrica Poriland

itk uvban

Estella Ricben, Projec Manager

Fore wesuhis s Hix repirt gty to the sainples anilyaed in accordione wit the thom
ef onstachy devionent, Thes anelytived repont sl noy fie véprodised cxee i full,
wilune the wertten approval of the laburoiery,

www . lestamericainec .com Pnge $7 0f 34




L]
I eS-I-7 X i ' I erl C O PORTLAND, OR 9405 5.W. NIMHUS AVENUE
' BEAVERTON, GR 97000-7132

ph: (503) 9069200 fax: {303) ¥08.9210

THE LEADER IN ENVIRONMENTAL TESTING

GeoEngineers, Inc. Project Mame: Midway Atoll National Wildlife Refuge
15055 SW Sequoia Parkway, Suite 140 Praject Number: 0758-145-00 Report Created:
Portland, QR 97224 Praject Manager: Joey Hickey E2/07/00 1454
Polychlorinated Biphenyls per EPA Method 8082
TestAmerica Porttand
[ Analytc Method Result  MDLA MRL Units Dil Batch Prepared Analyzed Nates J
PSI0951-40  (B4166) Soil Sampled: 04/01/08 0160 n3
Araclor 1016 £U'A 3082 NO —— 0.0315  myhgdiy ix £110268 1)/6%/00 17:15 113609 38:44
Aroclor 1221 " MDD 0.067 . - - - -
Acoclor 1232 " ND e 0.0335 . - ° - "
Asoclor 1242 " ND s 0335 " " - “
Arnclor 1248 " ND e 0.0335 - " "
Aroclor 1254 " ND 00335 - . -
Aroeclor 1260 * 0.0364 P 90325 - " " -
Surragmie(sh:  Decacldorobipieayd D054 16+ 149 % -
PSJI095E4T  {1) Boil Sampled: 04/01/08 00:00 ' H3
Arocler 1016 EPA $082 ‘NP — 00347 mpfkgdry ix 9110268 1:/09/0% {745 HAGD 1250
Arockor 1221 * 1 0.0590 - - " - -
Aroelor 1232 - Np o 00347 " - - - .
Aroclor 1242 " _ N - 0.0347 - - - - -
Aroclor 1248 - 0 0.0547 " - 4 -
Aroclor 1254 " NI meem 00347 v - " - -
Aroclor F260 - 0.0467 - o347 - - - " v
Swrrogaiels):  Decichoroluphenyl YIYH Hi - 49 %% "
PSJ0OVSI46  (303) Soit - Sampled: 04/01/08 00:00 B3, RLT
Aroclor 1016 EPA 5052 Ny - 0.37 kg dy o SlI0N6S  IMCED 175 IHI6AP 2012
Arocior 1221 " ND - 0350 " - " - *
Aroclor 1232 - Np e 174 “ - - " .
Arocler 1242 N Np o - 0174 - " - “ -
Aroeler 1248 " NE G174 - - - - e
Aroclor 1254 v NI — 6174 n - - - "
Arocior 2260 . 1.37 - 017 " - - " R
Swrragaie(s);  Devicidorobiphesd Wi - b ys -
PRJO9SE-4Y  (323) Soil Sampled: 04/0108 40:00 B3
Azeclor (016 EBA 8082 ND —— 00337 meSqgdiy ix 5110208 15/09/09 1715 15/E6/09 20:34
Aroclor 1221 " ND - 00678 " - - - -
Aveclor £232 b ND 0.0337 " - - " -
Aroclor 1242 - ND - G017 - - . " -
Aroclor 1248 - NI een 0.0237 - " - " -
TestAmerica Ponland The reaudts i this veport igsdy o i sanyiles onolyzed in sconrdonce with the el

of tistaddy tiecrarens, Thas cardysicol report shall noi e reprodnced except v foll,
K’Lej:bw sweathont doe wrlsten approvat of i kiborowy.

Istella Ricben, Project Manager

www . tlestamericainc .com Page 18 nf 34




T . :
e S TA' l l e rl : O PORTLAND, O 5408 S/, NIMBUS AVEHUE 7
PEAVERTON, OR 97008-7132 ¥

ph: {503) 906,3200 fax: (503} 50469210

FiHE LEADER IN ENVIRONMENTAL TESTING

GeoEngineers, Inc. Project Name: Midway Aol National Wildlife Refuge
15055 SW Sequoia Parkway, Suite 140 Project Number: 0758-145-00 Report Created:
Portfand, OR 97224 Project Manmper: Jocy Hickey 12007469 14:34

Polychlorinated Biphenyls per EPA Method 8082
TestAmerica Poritand

Analyie Melhod Resulf  MDL* MR Units i Baich Prepared Analyzed Nolcs I
PSIOVSL-4Y  (323) Soil Sampled: 04/01/08 00:00 H3
Aroclor 1234 EEPA 3032 ND e 0.0137  ekpdiy 1x aH o6 11/09/09 V115 1116409 2034
Aroclor 1260 - ND 0.0337 n " . - N
Streagatels)y;  Peeachlorobipienyl : 8802 i6 - 149 % "
PEIDIS]-51 {16} Seil Sampled: 04/01/08 00:00 3
Avoclor Hi16 HPA 2082 NI s 00336 mpkgdy ix 9150268 Hi/O9/G5 YIS 11717799 12:01
. Aroclor 122) " ND 0.0675 - " - " -
Arpcior 1232 * NI 2.0336 N " - 4 -
Avoclor 1242 - ND - 00336 - - N - "
Aroclor 1248 - ND —amee 05336 - " - - -
Aroclor 1254 - 00722 R 0.0336 - " " " "
Arcclor 1260 " NE - 00336 " . - . "
Srrrogeie(sh Drecthlorabmphernyl i35 LN R
PSIOOSL-52 318) Soit Sampled: 04/01405 10:00 13
Aractor 1410 EI'A 8082 D - 00350 mghy diy ix 9130268 T1/02R9 I RIS 11FCY 12:23
Avoclor 1221 ! N —— 00705 - . " " "
Araclor 1232 ! ND e 0.0350 " " .» .
Aroclor 1242 * ND - 00150 - - - - -
Aroctor 1248 * ND e 0.0350 " " " " -
Aroeles 1254 - ND - 9.0350 - " v "
Aroclor 1260 - 0135 — 6.0350 - - " '
Surrogates):  Decochioroliphenyl 43 3% - 11 -
PSIOVSL-ES (32D Soil Sampled: 04/01/408 00:00 "
Aroclor 1016 TPA BOEZ Np 10345 mpkpdry ix 9110208 110989 1715 31109 1245 ,
Arpclor 1221 v ND 0069 * - - " . u i
Arpclor 1232 - ND - 0,034% - . - - -
Aroclor 1242 ’ " ND 0.0345 " - " -
Aroclor E248 " 15 D 0.0345 - " -
Arocior 12534 - ND - 0.0345 " " hd “
Aroclor ]26.0 " 09479 e ©.0345 " " - - "
Surragaw(s);  Decocllorobil feemyd 9175 I6- 118 % N
TestAtneriza Portland Fire vesilts tor 1his repart apiply b the samphes analysed i occordanee with the chov
of custody document. Jhis wrlpticod repont shalt it b rograsciced cxcept in fill,
K’%M witkont b written approvel of tie lehwatary:
Estelln Richen, Praject Mazager :
www .testamericainc .com Yage 19 0f 34




TestAMmerica

THE LEADER i ENVIRONMENTAL TESTING

PORTLAND, OR 2305 5.w. HIMBUS AVENUE
BEAVERTON, OR 97008-7132
ph: {503) 9069200 lnc: (503) 906.921C

Geokngineers, Inc.

315055 8W S

caquoia Parkway, Suite 140

Partland, OR 97224

Project Name: Midway Atoll National Wildlife Refuge

Project Muniber 0753-145-00
Project Mmnager: Joey 1ickey

Report Created:
12007709 14:54

P.olychlorinated Biphenyls per EPA Method 8G82

TestAmerica Portland

Analyie Method Resubt  MDL* MRL Units Dit Bidch Prepared Analyzed Nates
PRIG9SI-54 {1311 Soil Sampled: G4/0L0§ 00:00 H3
Asoclor 1016 EPA 8082 ND — 60336 mghphy ix 9110368 VUORI09 4TS 11AI0S 13:07
Aroclor 1221 - ND 6.0677 - - « " .
Arcclor 1232 - ND o 0.0336 " " - n
Aroclor 1242 - NI} - 0.0336 " - " " -
Aroctor 1248 " N> - 0.0336 " - ) . v
Avocler 1254 " NI . 0.0336 - . - . .
Aroclor 1260 " N 30336 . - “ . .
Decachtorabiphenyl Y5.6% M- 1P -
P8J0951-55  (1331) Soil Sampled: 04/01/08 00:60 153
Arvotlor 1016 EPA 8652 ND — 00336 mpkgdiy bx GEIG268 FLIOU09 1733 IHLHOD 33
Aroclor 1221 - ND — 0.0677 - . " B .
Aroclor 1232 " N> -—— 0.0336 - . N . .
Arcclor 1242 - ND 00336 - " M - -
Aroclor 1248 " N e 0.0336 - " - - -
Aruclor 1254 ) w3z - 0.0736 - " - - .
Asoclor 1260 D civen 0.0336 B - - - .

Strogutefsy:  Decacliorohiphond 94655 i -NP :‘4.‘“-_-“ o T - o
PSI0951-56  {3118) Soit Sampled: 0401705 00:0¢ 113
Aroclor 1016 EPA §082 ND 0.0348 gy ey [ 9 IE6S  1IOBASITIS LAY 1S
Aroctor 1221 " Npy o 00700 - . - -

Aroclor 1232 - ND o 80248 . n - - .
Aroclor 1242 : NI - 00348 . “ N . .
Araclor 1248 " ND . 0.0348 " - “ . "
Aroclor 1254 h WD D.U34E - " - R .
Argclor 1260 - 0.122 ——- 0.0345 - - B . .
Swrrageiefsy:  Decacitorobiphenyl 2944 ‘ 106 v - T R

TestAmerica Partband

&WMKM\)

Tl reswlts i ihix pepors apply i Ve somples axalyzad s avcordance witle e chinn
of enstody clocnonat, This imalncal epor shaltpot b regprodeed evecps m jid)

Estefla Ricben, Project Monager

serthizted ho weikten approvnd wf the aorery

www.lestamericainec .com
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TestAmericd

THE LEADER IN ENVIROMNKMENTAL TESTING

PORTLAND, OR

9405 S.W, NEMBUS AVENUE
BEAVERTON, OR 9700B-7132

ph: (503) 9D6.9200 f2x: (503) 906.9210

GeoEngincers, [nc.

15055 SW Sequoia Parkway, Suite 140

Portland, OR 97224

Project Name:
Project Mumber:

Project Mianager:

Midway Atoll Nationat Wildlife Refoge
0758-143-00
Joey Hickey

Repuont Creabed:
12107409 14:54

Percent Dry Weight (Solids) per ASTM D2216-80

TestAmerica Portland

Notes l ’

Anulyic Methol Resull MDLS  MRBRL Unils PE] Balch Prepared Anabrzod
r5J0951-01 2y Soit Sampled: 0101708 00:00 H3
%% Solids NCA SO1* 98,0 e 0.0400 % by s 2101058 W0LI5A0Y §6:37 10728705 16:37
Weight
PSJISI-02 (5} Sei} Sampled: 04/01/08 £0:00 11}
% Solidts NCA SOP DTF nee- G000 % by Ex V10E0SE 128109 16:27 IG28109 16:37
Weight
PSJ0OS1G3 (A1) Soil Sumpled: 04/01/08 §0:00 H
=%, Solids RCASOP 94.4 e 0.0i180 % by 1% 2101958 HOF28009 16:37 1242519 1637
Werght
rs8Jo951-04  (188) Soil Sampled: 0470108 06:00 H3
e Solils NCA 5GP 91.0 nasen w0156 % by Ix 010§ 058 10/28/09 16:37 Y0/28H09 1627
Weight
PSI0O51-05  (209) Soil Sampled: 0401/08 00:00 H3
% Solids NCA SOP 958 e 0.c100 e by ] 9t01CHE 10528/09 16:37 1Gi287G2 G377
Weipht
P530951.06 307y Soit Sampled: 04/01/G8 00:00 H3
% Solids NCA S0P Y] - 20100 Yo by Ix 2101058 10/28/09 1637 /280G 1637
Weight
PSI0Y5I-07  (1311) Soil Smnpled: (4/0 108 00:00 ns
9% Solids NCA SOP 07.1 00100 % by is 9103058 10726709 16:37 012809 $6:37
Weight
1'530951-08 (rn Soit Sampled: 04/01/08 ¢0:00 H3
Y Solids NCA SO 94,6 — 0.0800 Sa by ix 2101055 TR0 16:37 TQf26109 16:37
’ Weiglit
PSICOS1-0  (2501) Soil Sampled: 04/01/08 00:00 3
Yo Solids -NLA SOP 26,5 ——— 0.co0 % by i 2101058 10728109 16:37 1128709 $6:37
’ Werglit
rSI0951-10  {318I) Soit Sampled: 04/01/08 80:00 H3
% Solids NCA SOP 963 - 0.Ch00 %% by Ix 201058 10/28/09 1637 §OF28M0% 16:37
Weight
PRIbws1-11 (D) Suil Sampled: 04/01/08 08:00 H3
TestAmerica I'ortland Thhe resiclts i this repond ogiply de e sengles onalyzed i aitirdanos with the chnk
of custocly ntrunent. T anvdyiscal report shalf vor b reproduced excepr m fuil,
&l{%d K‘%\) seithout the weitien apprevol of the Yohoritony.
tistoliz Ricben, Project Manager
www . lestamericaine .com
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTHNG

PORTLAND, OR 9405 S.W. NIMBUS AVENUE
BEAVERYCRN, OR 97008-7122
ph: (503) 9069200 fax: (593) 906,9210

GeoEngineers, bnc,
15055 SW Sequoia Parkway, Suile 40
Portiand, O 97224

Project Name:
Praject Number:

Project Mumager:

Midway Atolt National Wikdlife Refuge
0758-145-00 Repon Created:
Joey Hickey 12/07/09 14:54

Percent Dry Weight (Solids) per ASTM D2216-80
TestAmerica Porlland

Analyte Methaod Resndt MDL* MRL, Units it Bateh Prepareil Analyzed Notes
PEIOISE-11 (4] Soil Sampled: 04/61/08 60:00 3
% Solids NCA SOP 95§ J— 00500 % by bx 9101658 10/28/0% 16:37 V0F28/09 16:37

Weight

PRIDIS1I-12 13} Soil Sampted: 04/01/08 00:06 n3

wo Solids NCA S0P 927 e G616 %o by x 010 105% 10/28109 16:37 10725109 16:37
Weipht

P8J0951-13 (A7) Soil Sampled: 04/01708 00:00

‘e Solids NCA S0P 95.4 - 00100 % by HY 2101056 YO/Z8I09 16:346 16/29/G9 19:31 M3
Weight

' PSI093E-14 (17} Soil Sampled: 0:4/01/08 00:00

% Solids NCA $03 96.9 anenn 0.0100 % by b 9101056 1 0I2B/09 16:35 10729702 10:31 33
Weight s

PRIOYSI-1S (22) Soil Samplod: 04/01418 6000

% Sobids NCA SOV 0% e 0oIGH Wiy Ix 101056 10138/09 16 36 1042900 1831 HE]
Wentht

PSIO051-16  (188) Soil Sampled; 04/31/08 00:00

% Solids NCA S0P 96.4 9.0100 % by ix 2101056 1OS2840% $6:36 10/20/09 10:31 ]
Weght

PP5J0951-17  (26id) Soil Sampled: 04/01/08 00:00

%4 Solids NCA S0P 86 - Corse Ya by L 0101056 10/28007 1636 10729409 103 13
Weight

PSJ0951-18  (208) Beil Sampled: 84/01/08 0U:00

%%, Solids WCA 501 8.2 wrnen 0.0100 % by 1% L1056 1042809 16:36 1072969 {031 03
Weight

P5I0951-19  (3U6) Soil Sampled: 04/01/08 00:00

%% Solids NCA S0P 99,3 e [H % by Ix 5101056 16728705 16:36 10/29/09 31 H
Weight

PSIOVS1-20 (B424 7) Soit Sampled: (4/01/08 00:00

Y Solids NEA SOP 97,2 e 0.5100 % by 1x 9105056 102809 16306 1072909 10:33 H3
Weipght

PSI0ISI-21 (D) Soil Samypled: 04/05/08 BL:00

TestAmenica Partdand

Calttook Risbom)

Fstelta Ricben, Project Manuger

The rexifis 52 s veport oppl i the smaplex anelyzed In accorduee with e chow
af cusitely toereni, Thiv anciytical repart shell a: be roproduced ckeéqt in o,
withonut the written upproval af dhe deboretary

www.lestamericalineg .¢com Puge 22 of 34




T f - .
e S-‘- l ' i er[ C O PORTLAND, OR 24065 S.W. RIMBUS AVENUL
BEAVERTON, it 970084132

phy: (503) 906.9200 fax: ($93) 806.5210

THE LEADER IN ENVIRONMENTAL TESTING

Geolngineers, Inc. Praject Name: Midway Atoll National Wildlife Refoge
15055 SW Sequoia Parkway, Suiie 140 Project Numbor: 0758-145-00 Report Created:
Portland, OR 97224 Project Mmmager: Jooy Hickey 12/07/09 14-54

Percent Dry Weight (Solids) per ASTM D2216-80
TestAmerica Portland

Analyte Method Result MDILF [i53:3 08 Units mit ratch Prepared Analyzed Nofcs I
PSIDOSE-2E (%) Seil Sampled: 04/8108 06:00
" % Solids NCA SOP D48 - 00100 % by 1% PHE 10728109 16.3G Y209 10:3} H3
Weight ’
PSI09SE-22 (22) Koil Sampled: 84/01/08 00:00
o Solids NCA SOP 98.9 e 0.0100 % by % 9301056 10723709 16:36 10/25/09 10:31 133
Weight
PSI0951-23  (190) Soil Sampled: 04/01/08 86:00
% Solids NCA sOP 987 - 0.0100 by Ix 0101056 TO/2RAD 1636 10/29/09 10:31 ]
Werght
rSI09s1-24  (203) Soil Sampled: 04/01/08 0000
Y% Solids NCA 5GP o7 e 0.0100 % by Ix 9181056 10/28/09 16:36 10/29/09 10:31 183
Weight
PSIOYS1-25  {205) Seil Sampled: 04/01/08 00:00
v Sedids NCA S0P 98,7 06160 by I SHo1056 VO/2B/09 16:36 16/29/09 1031 [ix3
: Weinht
PSSO9S1-26  (209) Soit Sampled: 04/61/08 00:00
% Sotids NCA 301 90,1 s € 0100 % by Ix 9101056 10/28709 16:36 102909 10:3} [ER]
Weight
P8IODSE-27  (305) Seil Sampled: 04/01/08 00:00
Y Sulids NCA SOP 85.6 = Q0H0E % by Ix FLOLGSG HO/ZRARD 16:36 GRS 10:1) H3
Weighs
PSIO95L-28 (250} Soil Sampled: 04705108 00:00
% Solids NCA S0P 96.3 mne 00160 %% by x P10E056 10/28109 16:36 10/25/09 10:31 ]
Wreight
PEIOYS1-29 (R4243) Sefl Sampled: 04/01/08 00:00
% Solids NCASOP 96,3 20100 by lx SI01056 10/28/09 1636 10729/0% 10:3} 13
Weight
rsJ0951-30  (Bdid 1) Sofl Sampled: 04/01/08 00:00
Y Solids NCA SOP o83 - 0.0100 % by Fx 01056 1028109 1636 10729707 $:31 H3
Weight
P5ID951-31  {14) Sail Sampled: 04/01/08 00:00
TestAmerica Portland . Tire yvsults o his reprt apply 16 the Sinphes onolyzcd 1w uceerdones woth die chean

of vtistsly docisnea. This amelytecal copast sl not Ine ecpriathucid except i frb,
Kfﬂ:‘/[ : withant thic wrticn appravel of the fahorarry.

I3steln Rieben, Project Manazer

www . festamericainc .com Pape 23 0134




»
I eS -I-Ai I ‘er“ O PORTLAHD, OR 0405 5.W, NIMBUS AVENUE
BEAVERTON, OR 97008-7432

ph: (503) 906.9200 fox: (503} 906.9210

THE LEADER IN ENYHIONMENTAL TESTING

GeoEngineers, Ine. Project Name: Midway Atoll National Wildlife Refuge
15055 SW Sequeia Parkway, Suite 140 Project Number: 0758-145-00 . Report Createc:
Portland, OR 97224 Project Manager: Joey Nickey 12/67/09 1454

Percent Dry Weight (Solids) per ASTM D2216-80
TestAmerica Portland

Analyie Method Result  MDLF MRYL  Units bit Bateh Prepaced Analyzed Notes
T8I0951-31 {16) Soil Sampled: 04/01/08 00:00 ‘
% Solils NCA S0P 972 —— 00500 %by % 9105056 10/28/09 1636 10720/0% 10:31 3.
Weipht
PSIO951-32 (196} Soil Sampled: 04/01/08 00:00
% Solicks NCA S0P 950 e 6.0100 by 13 0100056 10728509 16:36 10720009 10.3) 13
Wit
PSJG9S1-33 (202} . Soil Sampled: 04/401/08 00:00
. Sokids NCA S0P 984 - 0160 “% by Ix DIGIDES 10/28R5 16236 107209 1007 n
Weight
PSJ0V53-33 (300) Seoil Sampleds 04/01/08 00:00
%o Solids NCA S0P 923 . 0.01C0 % by 1% 101055 10125009 16:36 10/29/09 10:67 H3
Weight
PSINVSI-35  (310) Soil Sampled: 04/01/08 060:00
Y Sotids HCA S0P 9871  ---- £.0100 % by Ix 9161655 FO28/09 16:36 §0/29/02 10:07 13
Weight
P8IOOSI-36  (314) Soil Sampled: 04/01/08 00:00
i Sobids NCA S0P 7.3 R 00100 % by 1% 9101055 FOf28409 16,35 §0/29/09 10.07 n3
Weight
PSIOVSI-37 (317) Sofl Sampled: 04/4)1/08 00:00
% Solids NCA sQP 94,1 e 00100 % by EES 0101055 10/28{00 16:36 FO/29/05 10:07 13
' Wezght
PSJ0O51-38  (328) Soil Sampled: $4/01/08 00:00
% Solids NCA SOP 98,5 polon % by 1] 9101085 H0I28/0% 1638 10/29/0% 10.07 3
Weight
PSJIGOSE-39  (B4Id46) Soil Sampled: 04/01/08 00:00
% Sophids NCASOP 959 e G CHO %% by Ix B101055 13/28009 1636 10420405 §0.67 113
) Weight
PEJOVS1-40 (BA166) Soil Sampled; 04/01/08 00:00
~% Solids NCA SOP 99,2 aan 0.0100 % by' ix 21053 10728169 1636 1029409 10:67 ' "3
Wepdt
PSEH951-41 {18} Soil Sampled: 04/01/08 00:00
"TestAmerici Portaud Tht resselis in ehis piport apply b0 the samples :u)a"é\':“ﬂ in aceorduzes with the chei

_ of custody docunsend. This annlysicat ropirrs duil ot be repraduced exeept in full,
%bb‘\_) wirkout the writen approval of the Joborceory:

Lstella Ricben, Projeet Manager

www.lestamericainc .¢om Page 24 of 34




TAmeric

THE LEADER IN ENVIRONMENTAL TESTING

PORTLAND, DR 9405 S, NIMBUS AVERUE
BEAVERTOH, QR 97008-7132
ph: {503} 906.9200 fax: {S03) 906.971¢

GeoEngineers, Inc.
15055 SW Sequoia Parkway, Suite 140
PPoriland, OR 97224

Proect Name:
Project Munber:

Projoct Manager:

Mitway Atoll National Wildlife Refuge

0758-145-00
Joey Hickey

Hepon Created:

12/07/0% 14:54

Percent Dry Weight (Solids) per ASTM D2216-80
' TestAmerica Portland

Analyzed Nofes J

Analyte Mcthod Resuls  MDL* MRL  Units Dil Batch Prepaved

PSJ0951-41 (I8Y Seoil Sampled: 04/01/08 00:00

% Solids NCA S0P 954 — 20100 Ya by 1% 9101055 10/28/09 16:36 129709 10:07 H3
Weight

PSIOOSI-47 (I8} Soil Sampled: 04/01/08 00:00

Yo Solids NCA SOP 97TL - 00100 % by Ix 21010355 10728109 16:36 HI2%/0% 10:C7 "3
Weight

PSIOISI-43 200 Seil Sampled; 04/01/08 00:00

% Solids NCA S0P 97.2 - 0.0:150 % by tx PI01055 1072870 1656 1072009 10:07 133
Weipht

PSI0951-44 (202} Seil Sampled: 64/01/08 00:60

% Sakids HCA SO 04,3 m—me 0.0100 Yo by Ix Q101053 10728009 ¥6.3¢C U200 10:07 uy
Weight

PEIGYSI-AS (301) Soil Sampted: 0401708 00:00

% Solids NCA S0P 271 e 40100 Yoby Ix 01055 10728/6% 1636 WIZN0D 10:02 m

’ Werght

PEI0951-46 {303) Seil Sampied; 04/03/88 60:00

“ Solids WCA SOP 959 e 20108 % byx Ix 9101052 16/28/09 16:36 10/29/09 10:07 "3
Weight

PSJ0951-47  (310) Soil Sanmpled: £4/01708 00:00

v Solids NCA SO 97.9 — 0.0H0D % by =% SE01G53 1025005 16:30 10/23/05 1007 H3
Weight

rsJoos1-4¢ (317} Soil Sampled: 04/01/08 00:00

%, Solids NCA S0¥ 95.6 — 0.0100 % by x 9101055 112809 16:3% 10/29/0% 10:07 3
Weight

PEIGOS1-4Y  (313) Seoil Sampled: 04/01/08 00:00

% Sclids NCA SCP 98,7 —_ 2.0100 “%by Ix $103055 10728709 16:36 10/24/6Y 10:07 "3
Weighs

PSJO951-50 (Bd14 4) Seil Sampled: 04/01/08 00:00

<%, Solins NCA SOP 94,1 e c.0100 % by Ix 9101055 10/26/09 1636 10720400 10:07 Hi
Weighn

P5109451-51 (16} Soil Sampled: 04701/08 00:00

TestAmerica Portland

ERlethroK Birbon

Tstellu Ricken, Froject Manager

Yhe resuhe in Suy eeport apply to e vampivs onalyzed i occorgdone eith te vham
of ity thnownnar Hhs amdyiced repmt shell avg bo seppndiced vaeepn m Jall,

washnns the swrdsten apynaval of Mo dohoritory

www.testamericaing

.com
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L ]
l eST, ‘ I I 1 erl C O PORTLAND, OR 9405 S.W, NIBUS AVENUE
BEAVERTON, OR 97008-7132

ph: (503) 906.5200 {ax: {503) $06.97:0

THE LEADER N ENVIRONKENTAL TESTING

GeoEngineers, Inc. Project Name: Midway Atoll Natienal Wildlife Refuge
15055 $W Sequoia Parkway, Suite 140 Project Number: 0758-145-00 Repport Created:
Portland, OR 97224 Project Manager: Jouy Iickey 12/07/0% 14:54

Percent Dry Weight (Solids) per ASTM D2216-80
TestAmenca Portland

Analyte Methad Resubt  MBLF MRL  Unbis bil Batch Preparcl Analyzed Notes l
PSJO9SIST (16 Seit Sampled: 0401708 00:00
=4 Solids WCA SOP 98.8 asman ¢0108 % by Ix 2101055 10/28/09 16:36 10/25/09 10-07 "3
Weight
PSJONS51-52 (318) Soil Sampled: 04/01108 00:00
% Solids NCASOP 95,0 0.0100 “%hy x 2101055 16728/09 16:36 10/29/09 1H0:07 H3
Weight :
PPSJO9S1-53  (329) Soit Sampled: 04/01/08 00:00 :
% Solids NCa SOF 959 00100 Wby 1x 2104055 L2809 16:36  10/29/09 1067 "3
Wiight :
PSJO9s1-54  (131D) Soi) Sanpled: 04/01/05 00:00 :
%, Solids NCA SOP 975 00100 % by 1% 2101055 10126105 16:36 16729509 10:67 Hy
Weight
PSIOYSI-55  (1331) Soit Sampliat: 04/01/08 00:00
% Selids NCA S0P 98.8 o 00100 % by In 1010655 H¥28/09 16:36 10/20/09 10:07 "3
Weipht
PSJ0OS1-56 (3118) Seil Sampled: 04/01/08 00:00
4% Solidy NCA SO 98.6 — 00100 % by Ix G101655 10/28/09 16:36 10v29/0% 10:07 H3
Weight
TestAmetica Portland T reauhts i this repot apply do i sawygeles anotyzed in accursionee sith the civn
uf enstonly dociensens, This analyical repert shelt aay be icpndicodexcept u fult,
W) K'( ‘ 3 ' ! ) withant the written opprovel of the ubvrelory
Iistelia Richen, Project Manaper
www .lestamericainc .com Page 26 of 34




TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

PONTLARD, OR 0405 5.4, NFMBUS AVENUE
BEAVERTOR, OR 97008-7132

oh: (503) 9069200 fax: (503) 906,3210

GeoEngineers, Inc.
15055 SW Sequoia Parkway, Swite 140
Portland, OR 97224

Project Name:
Project Number:

Project Manager:

Midway Atol] National Wikdlife Refuge

0758-145-00
Joey Hickey

Repost Crenled;
12/07/09 14:54

Totad Metals per EPA 6600/7000 Series Methods - Laboratory Quality Control Resuits

TestAmerica Porliand

QC Balch: 9100990 Soit Preparation Method:  EPA 3058
Analyte Method Result MDL*  MRL  LUnits Dt ‘-}5{0;3: ;I::m 1::5(: (imits} & (Limits) Analyzed  Notes
Biank (92:00920-BLK1) Exivarted:  16:27/09 £8:26
Lead LPA 605013 N - 962 mphkywet Ix - - - - - - 10/25/09 19: 11
1.CS (9100990-1381) Extrarbed: 072709 18:26
Lead EPA 60108 552 962 myykgwet Ix - 481 115%  §RD-130) — e L0029 3T
Matrix Spilee  (2100990-MSH QC Source:  PEINIEE-N Extractce: (02708 18:26
Lead EPA 601013 54.9 07wy dry b= 201 456 EOS% (75125 P | R A ]
Matrix Spike Dup (9100990-MSD1) QC Sonree: PSIG¥S1-0) Fatracied: 1208 36:36
Load EPA 60108 562 T gy diy Ix 2.01 S5 M  {75-82%)  2.3i% (A0} 10/290F 1949
QC Bach: 100921 Soil Preparation Methed:  EP'A 3050
§ & . i i Source  Spike "~ i % Smifs} AR Tates
Analyte Method Result MY MR Units bi Rorull  Aml REC (Limits) RPD (Eimits} Analyzed Notes
Blank (9100991-BLK1) Extracted: 1072709 18:30
Lead EPA 0108 KD - 990  mypkp wot 1 - - - - - 183009 1529
1.CS (910491151 Extencted:  1G/27/09 38:30
loead HPA GOkCH 317 - 571 g wet 1= - 485 10T {20.120} - - 104304079 15:36
Matrix Spike (2160991-MSH) QC Souyce:  PSI0SRE-IL Ustracted:  18/27/09 18:30
Lead ElA 50101 3% . 105 mgkzdy Ix 67.2 527 £02% (7S-125) — - DB 1553
Matrix Spilie Dup  (2100991-MSD1} QC Source: PEID9SI-21 Extacted:  LO/27/09 18:30
1.end EPA 605013 122 10,5 mpkpdry 1% 672 527 109%%  (75-125)  HOT% (40)  BGS30AO9 16.00
TestAmerica Portland The results in dhix reponi appiy to tinc stmples aelyzed in accardonee with the chiin
af custody e, this analylical s cport shall wot be reprodsiced éxecpt in  fisdl,
m KM\) swithons the writien uppravel of the laboratery.
{istellar Ricben. Projcct Manager
www. testamericainge .com
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TestAmerica

THE LEADER IN ENVIRONMMENTAL TESTING

PORTLAND, OR 8405 S.W. NIMBUS AVERUE
DEAVERTON, OR 97008-7132
ph: {503} 9069200 fax: (503} 905.9210

GeoEngincers, Inc,

Portiand, OR 97224

15055 SW Sequoiz Parkway, Suite 140

Project Name: Midway Atoll Nationat Wildlife Refuge
Vrojeet Muimbe: {758-145-00
Project Manager: Jocy MHickey

Report Created:
12/07/09 14:54

TestAamerica Portland

Total Metals per EPA 6000/7000 Series Methods - Laboratory Quality Control Results

QC Batch: 9100992

Soil Preparation Method:  EPA 3050

Analyte Method Result © MBLF MRL  Units pi  Soee  Spike % (riggeg - % (Limits) Analyzed  Notes
! D el Amt e (M) ppp (Limits) Ansly
Blank (9100992-BLK) Exiracied: 10/27/09 18:31
Lead LEEA 60103 [¥53] - 100 mpiyg wet Ix - - - - - - 3000 13:30
LCS (9100992-151) Extracted; IUZ7/02 18:31
1.ead EPA 601013 583 - O mphkywet Ix - 560 H7% {s0-i20) - - 10430/0% 1536
Matrix Spike  (9100952-MS1} QC Sources P5I0IS1-41 Extrncicd:  16/27/09 18:3)
Lead ETA GDLONB 307 -— 164 ingfRy dy 10x 219 519 168% (F5-125) - 11/02409 14:31 MIEA
Matrix Spike Dup (2100992-MSDH) QC Souvce: PSIODSI-H Extracted: T0f27/49 18:31
Lead FPPA 60)0B 345 - 103 mpfkgdey 10x 219 S14 0 253%  (75-125)  13M% (A0} THO3/09 15 k3 MHA
QU Batch: 9110249 Soit Preparation Methol:  EPA 3050
Anak Method Result MDL*  MRL  Unit pa  Sowee  Spike %0 (rigi % (Limits)  Analyz Nole:
Anabyie Method csul a0 nits i Rosall At REC (L) RPD {Limits) Analyzed Notes
Blunk (9110249-BLK1) Extracres: 11700759 09:57
Arsenic EPA 60101 M - 245 kg wel tx - - - - - 11710209 01 28
Ratipw NI - 0.420 " - - - - .- -
Cadmivm " NIy - 294 - - - - - - - - -
Chzomium " Ny - .47 - - - - - - - -
Sebernim h ND ~— 245 " " - - - - - -
Silver - ND - 2.94 v - . - - - "
1.CS (9110249-BST) Extracted: /0049 08:57
Arsenic ’ EPA GOLCH a4.2 -—- 243 mgikg wet ix - 485 9L.1%  (BD-12D) - D209 02,34
Barivin " 224 - 0.485 - - - 143 944% " - - -
Cadmium - 225 e ] " - 243 939% - . -
Clwominm M 45.6 - 146 » “ -~ 485 D46% - - "
Selenitm - 45.1 2a.3 n - " . 92.9% - _ . -
Sitver . 230 m - - “ 243 046%  * - -
Matrix Spike (9110249-MS1) QC Souree: PRIOZS)-52 Exieactal:  F1/03/09 U8:ST
Atsenie EPA 60106 3.6 — 253 mghp dry Ix 538 506 755%  (75-125) - I/I00% 0331
Baginm - 212 - G.506 . 531 251 82 8% s - - - S
Cagmion " 173 e 304 - " £22 253 657% " - - " ME
Cliroriam = 514 - 1.52 - " 208 0.6 610% " -~ - - Mg
Selenium “ 43.6 - 252 " 1.33 . 83 5% - - - -
Silver - 185 ase 3.04 " " 0.0466 /3 BO% - ng
. ‘TestAmerica Portlund Fhe vesuls a7 this ropuert apply i S stisiphes apalyred e acgorinee with the ehain
af eioeds: dociment. Tho eomlynend zepors shat! nor b ) eproduced exeep m Jail
. W) K‘M withant the wetten approval 6f the Imbargiors
Estclbs Ricken, Project Manager
www. tlestamericainc .com
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I eSTAI I Ierl‘ O PORFLAKD, OR 9405 5.\, NIMBUS AVERUE
BEAVERTON, OR 97008-7132
EE IS o L I R ph: (505} 906.9200 Fax: {303) RO5.9210
THE LEADER I ENVIRONMENTAL TESTING
Geolngincers, Ine. Project Name: Midway Atell Natienal Wildlife Refuge
15055 SW Scquoia Parkway, Suile 140 Project Number: 0758-145-00 Repert Created:

Portland, OR 97224 Projecs Manager: Jocy Hickey

12/07/09 14:54

TFotal Metals per EPA 6000/70060 Scries Methods - Laboratory Quality Control Results

TestAmerica Portland

QC Batch: 9110249 Soit Preparation Method:  EPA 3050

Analyte ’ Muthott Result MDL*  MRL  Units pit  Sowrce  Spike %0 pgmisg % (Limis) Amalyzed  Notes
i : Resali  Amt e S ppp (Lomie) Aml
Matrix Spike Dap  (9110249-MSDT) . QC Sourcer  PSJIVS)-52 Extractes: 1370509 08:57
Arsenic A G010 44.2 - 251 mplkgdry Ix 335 3001 TIS% (15135 141% {#0) 11710009 03:37
Bagiant = 261 -— 0.501 = - 531 251 F2.9% " 20.7% " v
Catlowrinny - 185 -— 3.0 - - LI 250 65.0% " 3% " - Mi
Chromium - 338 - 150 “ 206 50 66.3% " 447% " - Ms
Seieninm " 431 - 251 * " 1.33 - 24.0% " 0.380% =
Silver - 120 - 300 - - 0.0466 251 54% " 2% T
TestAmerica Portiand The vesults B2 this report apply o the seples analyzed i gocordance wil e chuir
of nstody dienurin. TS analvieal ropor: shall not e riprdaced except it  fidf,
M) mu bt e written approvd of the lahorogory.
)isvelka Ricken, Praject Manaper
www.leslamericainc .com

Page 29 of 34




TestAmerico

THE LEADER W ENVIRONMENTAL TESTING

PORTLAND, OR

9a05 5.W. NIMDBUS AVENUE
BEAVERTON, CR 9/003-7132

phs (503) 906.9200 Tax: (502) $06.9210

GeoLngincers, inc,

15055 SW Sequoia Parkway, Suite 140

Portland, OR 97224

Praject Namse:
Project Nmnber:

Project Manager:

Midway Atoll National Wildlife Refoge
0758-145-00
Joey Hickey

Report Created:
12/07/09 14:54

Total Merenry per EPA Method 747JA - Laberatory Quality Control Results

TFestAmerica Porttand

QC Batel: 9110474

S0if Preparation Method:  EPA 7471A

Aralyte Method Resuft MPL*  MRL  Units pa Sewer  Spike "A nggungy 0 (Limits) Analyzed  Notes
e ’ Reult  Amt REC ¢ ) wrp ) v

Blank (9110474-BLK1} Exsractel: 1143009 14:01

Mereury EPA FTIA NP — 00990 mydkp wat Ix - - - - - - 11716409 08249

LCS (9110474-BSh) Eateacterlt VJLNGD 14:07

Mergury EPA MTEA 0.583 - 08969 mplky vt Ix - 0.605 972%  (80-)20) - - 11716409 08:52

1.CS Dup  (V110474-B8D1Y Extrncted: EL/E3/09 14:83

Mereury EPA T4TIA 0.587 . 0.0959  myky war bx - DEOL 979% (SO-120) 0210% (20) 1341669 UE5S
Duplicale_ {9114474-DUPL) QC Sourcer  PSIU9SI-H0 Exivacted: 11713709 14:01

Mexcury EPA T4TIA bty 00916 mghkp ey b My - - - TTO% (40)  TUI60P 0858 84
Matrix Spike (91 10474-MS1) QC Soarce; PRI0951- Extencted: 513308 14:01

Mezscury EPA TH7IA 566 - 20038 el diy ix G.0156 9586 939% (75-125; - - 1AGHOY 0900

Matrix Spike Dup  (9110474-MSD1) QC Sourcer  PSIOUSI-40 Estracted: FU/E308 14:01

Mercury EPA T4TTA 6.590 2.0865  mpfkg diy Ix G.0156 0603 95.2% (I5-128)  40Y% (10} 1V/E60D €003
“FestAmerica Portiamsl The xesalts in this repert apply i the samplos analyzed in acoardance witl the clain

of ensody document. This analytical repors shalf net fie reprotuced exceps n fuli,
M) K?QLU bm\‘_) swithaut flee writice apyirevel of the fnboresory.
Estclia Ricben, Project Manager
www.testamericainc .com
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eSTj E l I I eri C O PORTLAND, OR- 9405 5.W, NIMBUS AVENUE
BEAVCRTON, QR 97008-7132

phi {505) 906.9200 Fax: {503) 996.9710

THE LEADER {4 ENVIRONMENTAL TESTING

GeeEngineers, Inc. Project Name: Midway Atol) National Wildlife Refuge
15055 SW Sequoia Parkway, Suite 140 Project Numbei: 0758-145-00 Report Crented:
Portland, OR 67224 . Project Manaper, Joey Hickey 12407709 14:54

Organochlorine Pesticides per EPA Method 8081A - Laboratory Quality Controt Results
TestAmerica Portland

QC Batch: 9110702 Soil Preparation Method:  EPA 3SSU
Analpte Method Resudt MPL* MRL  Units Dt ?&T;:ﬁ: 'f]r:.i"fo nﬁ::n(: {Limits} R”I’;D (Limits) Analyzcd  Notes
Blank (2110709-BLKI) . Extyacted; 11/20/09 F1:13 NI
Aldiin C EPASESIA Np 000669 mpkgwoet  Ix - -~ - - e 409125 )
aAlpha-BHC - ND - 4.00669 - " - - - - o - 4
Deta-BEHC " ND e 000665 " h - - - - - - s
deha-BEHC - NB - 0.00669 - " - - - - - - -
gammx-BEC (Lindme) - Ny - 0,09560 " b - - - - - . -
s Cllordane " ND 0.0066% - - - - - - - - -
wipha-Chlerdane " N . Peile ) - “ - o - - - - "
Chiordane {tech} “ NE . 0150 - " - - - - - . -
4,4°-DDD - ND - 0.00662 " " - - - - - - -
4.4°-DDE N N C.00660 " - - - - - - - -
4,4'-DDT " ND - 00069 - - - - - - - - -
Dicldrin - NI . 000669 " - - - - - e "
Endesulfan 1 . NI B 0.00E60 - - - . - - . -
tindosulfan K ’ - Ny 0.0066% . - .- . " . - -
Endusellon sulfate - N - Q00669 - - - - - - -
Enchtin - NI - 000669 - " - - . - . - " ¢
Emliin ol dehyele - MEY ‘- 0.L0665 - - - . .- - - -
Endnn keone " NI 0.0066% " s - . - -
Hepachlor - ND 0.00669 . - . . . .. - "
Heptachlor epoxide " ND - . 000669 " - .- - - - - -
Micthoxychlor - N - 000669 - - - - - - - - "
Texaphene - MNP e 0.200 - - - -- . - . - -
.§rrn';‘ﬁé;lrc{,f]: 2,1'.5,6-'»'!'llm‘ﬁfn:}a-.;):::;;;rllr Recavery: .59,97.’; ’ Linits: 36—”;“4 T -:'T‘—Z-MJD!.;—HW#i
FestAmerics Portland * The resndis o s report opply i the acmgles smlimed i evoardusoe Wi e chnn
of viastoudye dicuareont Thas onglptical gt ahaff g by reprodocad oieeps m fdl,
m) K{i ‘ f N l : weithout e writken approved of ihe lburaton:
Esiella Richen, Project Managsy
www.tlestamericaing .com Page 31 6 34




TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

PORTLAND, OR

9408 5.vI. RIMBUS AVENUE

BEAVERTON, OR 97008-7132
ph: {503) 906.9200 (ax: (503) 90G6.9210

Geollngineers, Inc.
15055 SW Sequoin Parkway, Suite 140
Portland, OR 97224

Project Name:
Project Number:
Projest Manager:

Midway Atoll Nativnal Wildlife Refupe

0758-145-00
Jocy Hickey

Report Created:
120/07/09 14:54

Polychlorinated Biphenyls per EPA Method 3082 - Laboratery Quality Cantrol Results

‘Festamerica Portland

QC Batch: 9110268 Soil Preparation Method:  EPA 3550
Annlyte Mcthud Result MDL* MRL  Unils hi) ?:’:::g: Ja[:‘itke ];;_-‘tC (Vamis) R"l!‘nl) (Litits) Analyzed Notes
Blank (9110268-BLKI) - Exteacted: {68909 17:15
Arocler 1016 LPA 5082 NB - 00333 mpg wel [} - - - - - - T3 14:35
Arocier 1221 " NE - 00655 hd " - - . - - - "
Arcclor 1232 " ND — 0.0333 - - - . - - - "
Arccior 1242 " N e 40333 - - - - - - - . L]
Arcclor 1248 " RD - ©.0333 " - - - - - - - 4
Aveclor 1254 " ND .- 00313 - - - - - - . “
Areclor 1260 " NB - 0.0223 - - - - - - - -~ -
T Swrmgetst:  Decochlorabipheny] T Reconery: | 976% Lanits 161495 ) HATTO I35
LCS (9110268-8B8N) Extencted:  31/09/09 17:15
Areclor 3016 EPA 8082 0332 00332 wypky wet 1x - 0333 WL {31035 -~ 1IATI091457
Aroclor 1260 - 0322 e 00332 - - - 96.9% [60-135) - - "
o -.;n-;'mgart(\}: Peeachioebiplcnyt o I(rrul'«-a;: F5.4%% .’rmnuMHM 1208 P15
Matrix Spike (9110268-M51) QC Sonree:  PEI0O5I-40 Extencied: 110069 17:15
Anaclor 1016 1BPA 3082 0319 00534 wrlky dry = KD 0354 §54%  (37.14%) - - 1H16% 19.06
Avochor 1260 - 0.332 e 0.0334 " . 00364 = 35.4%  (25-144) - "
o Smm—g_a-.;;;—-;;:m-h-'m'nbi;dmu-f o Mﬂecovcby. e Timirs: 1618945 a HI500 19:06
Matrix Spilie Dup (91 10268-MSDI) QC Sonvce; SIS0 Exirncied: 11/09/09 1745
Atoclor 1016 EPA 3062 - Q0335 mpdkp diy bx N 0336 979% (37145} 308% (20} NN 1908
Avoctor 1260 " . 0.033% » " 9o.4% -

Sureogete(sh.  Eccuachiorehipinony? Lunin.

Q0364 "

£17% {30}

F16G9 Fy- 2

FestAmerici Potland

CletloK ik

Bstebla Rieben, Project Manager

The reswits in s pepost apply ke e soopler enadyzed in accordonee with the chon
nf evestoddy dhevtiired This annbysiced 1epor: shati oot be reprenficced excepe in fidl,
ittt dhe writien spproval of ihe inhorestory.

www.testamericaincg

.Caom
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TestAmerico

THE LEADER IN ENVIRONMERTAL TESTING

9403 5.W. NIMBUS AVENUE
BEAVERTCN, OR 97008-7132
phe (503) 06,9200 fax: (503) 906.9210

BORTLANG, OR

GeeEngincers, Inc.

Portland, OR 97224

15053 SW Sequoia Pakway, Suble 140

Progect Name:
Project Mumber:

Project Manager:

Midway Atoll National Wildlife Refuge
0758-145-00
Jocy Hickey

Repon Created:
12/067/09 14:54

Percent Dry Weight (Solids) per ASTM D2216-8¢ - Laboratery Quality Control Resulfs

TestAmerica Portiand

QC Bateh: 9101055 Soil Preparation Method:  Dry Weight
Analyte Methesd Result MDL* MRI,  Ehils Dil '?f;;:‘.f ﬂi‘kc uzx {Limits} R"";-n (Limits) Anatyzed Notes
Duplicate (9101055-DUP1} QC Sourec:  PEJOSSI-45 Extracted: 10/25/0% 16:36
% Solids NCA 801 967 - 00100 %% by Weight ix 97.1 - - - 0413% {200 10729009 10:07 [£4]
Duplicate (9101055-UP2) QC Sowrce: PEIBN5I-4G Extracted: 18/25/09 16:3¢
% Sohds NCA SCP 96,2 - C.0108 % by Waight Tx 5.9 - - - 0312% (20} 10/29/09 ED.0°7 13
QC Batch: 2101056 Soil Preparation Metho:  Dry Weipht
Analyte Method Result MDA MRL  Unie pit  Sewrce  Spike " ggmisg % (Limis) Analyzed  Notes
natly CSIE h nits 1 Testlt  Amt REC {Limits} RYD {Laniis) nalyzed e
Duplicate_{9161056-DUGF1} QC Sonrce: . P5I0PSI-21 Extracteds 1072800 16:36
% Sofids NCA SOP 94.9 .- 0.0100 %&by Weight Ix 4.8 - - - 0.105% (20)  16RY0% 183 FEE
QC Batch: 910HSS Soil Preparation Method:  Dry Weight
alyte Method Result MDL* L it pit  Svwree  Spike %4 iy %R (Limi : ¢
Analy hoi| st MR Lnits i Result At REC {Limils) e ¢Limits)  Analyzed Noies
Duplicate  (9101058-DUPLY QC Sowree: PEI007-01 Extracied: 10/2809 16:37
% Sulids NCASOP 604 - 0.0:00 % by Weipht Ix 685 - - - 131% (20}  10A28/0916:37
Duplicate  (9101858-BUP2) QC Sowrce: PSI1007-02 Extrorsed:  [B2BAP 16:37
% Salids NCA 507 6.8 LO01E0 %% by Weipht Ix 62.5 - - - 0.638% (200  |0/2BR9 1657
TestAmerica Perthnd T rexredts e dhis report apply i e sovples analyroe ue pocordance veith e et
af enstody docmand, This enalytived repore shat uet be reprouced execpt i fil,
M) K‘M\.) without ihe weitiest eprovel of the kiboratery.
- Jisieila Richen, Praject Manager
www.testamericaine .com
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»
l es-l-? ‘:! ' ! ( E rl C O PORTLAND, O 9405 S.W. NiMDUS AVEHUE
BEAVERTON, OR 57008-7137

phi (S03) OUG.9200 fax: {503) 906.921¢

THE LEADER IN ENVIROMNMENTAL TESTING

GeoEnginceers, ne. Project Namg: Midway Atoll National Wildlife Refuge

15055 SW Sequoia Parkway, Suilc 140 Project Nuber, 0758-145-00 ) Report Created:
Portlnd, OR 97124 Project dManager: Joey Hickey 12/07/09 14:54

" Notes and Definitions

Report Specific Noles:

C

H

23]
H3
ME
MHA

Wi
R4
RL1
RL3
RL7

Calibration Verification recovery was above the method control Fhnit for this analyte. Analyte net detected, data not impacied.
Samiple analysis performed past method-specified holding time.

Sample onalysis performed past the method-specified holding fime per client’s approval.

Sample was received and analyzed past holding time.

The M$ and/or MSE were below the acceplance limits. See Blank Spike (L.CS).

Due te high levels of analyte i the sample, the MS/MSI) caleulation docs not provide useful spike recovery information. See Blank
Spike {1.C5).

See case narrative.

Due to the low levels of znalyte in the sample, the duplicate RPD caleualation docs not provide nseful infoavation.

Reporting limit raised due 1o sample matrix effects.

Reporiing imit raised due to high cancenirutions of non-target anatytes.

Sample required ditution due 10 high concentrations of larget analyte.

Laboratory Reportimg Conventions:

DET
ND
NRMNA
dry
wel
RPL

MRIL
MDD

il

Reporting
Limits

Clegtronic
Signature

Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only
Analyle NOT DETECTED al ur abuve the reporting liant (ML or MRL, as appropriate).
Mot Reported / Not Available

Sample results reperted on & Rry Weipht Basis. Resulls and Reporning Limits have been corrected for Percent Dry Weight.

Sample resulls amd feporting Hmits reported on a Wet Weight Basis (as received). Results with neither ‘wet nor 'dry’ are reporied
on a Wet Weight Basis.

RELATIVE PERCENT DIFFERENCE (RPDs calculzled using Resulis, not Percent Recoveries).

METHOD REPORTING LIMIT. Reperiing Level at, or above, the Jowest leve! siandard of the Calibration Table.

MIETHOD DETECTION LIMIT. Reporting Level ar, or above, e statistically derived Limil based on 40CFR, Part 136, Appendix 1.
*MIDLs are listed on the report only if 1he dala hus been evaluated below the MRL.. Results between the MDL 2nd MRL are reparted
us Estimated Resuhis,

Diltions me catculated based on deviations from the standasd dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.

Reporting limiis (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, anzlytical dilutions and
pereent solids, where applicable.

Eletironic Signature added in accordance with TestAmerica's Electromic Reporting and Electrenic Sighaures Policy,
Application of ¢lecironic signature indicales that he report has been reviewed and approved fur release by the laboratory.
Lleetronic sipnature is intended 10 be the legably binding equivatent of a feaditionally handwriten signature.

FestAimeres Porsbad

Tine riwnlts 1 thes repart appiy 10 e samples anlized i aveos dane pin i chien

af consingk: doctimest. This analyircol repors shdl nor be reproduced exced in 1t
m KE’QL'(/[ swithont e serpiten apprsval 5f the laien aory.

Estelln Rieben, Project Manapc

www.lestamericaing .com Page 34 of 34
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TestAmerica Poriland
Sample Receiving Checklist

Work Order #:_g_fp_ég )%15\ Date/Time Received: }O/Z(iﬁ /OO( S0
Client Name and Project: -:};3{2 3 Eﬂ@ﬂ\@e/m s '

\J
Time Zone:
CIeprmEsT OepTicsT [ MDEMST Eﬁl)'m)sr Ak [JOTHER

Unpacking Checks: Temperature out of Range:
Cooler #(s): ) __Not enough or No lee
Temperatures: .,.CL _lce Melted
Digi#] Dgi#2 IR Gun - ___W/in 4 Hrs of collection
£ ; Waslic L ]Glass) __Other:

N/A. Yes WNo fnitials: @bﬁ__/
3 [0 1. IfES client, were temp blanks received? If no, document on NOD,

2. Cooler Seals intact? (N/A if hand delivered) if no, document on NOD.
. Chain of Custody present? Ifno, document on NOD,

. Bottles received intact? If no, document on NOD.

. Sample is not multiphasic? Ifno, document on NOD.
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6. Proper Container and prescrvatives used? H ao, document on NOD.

7. pH of all samples checked and mect requirements? If no, document on NOD.
8

- Cyanide samples checked for sulfides and meet requirements? 1f no, notify PM.
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9. HF Dilution required?

18. Sufficient volume provided for all analysis? If no, document on NOD and consult
PM before preceeding.
11, Did chain of custody agree with samples received? If no, document on NOD.

12. Is the "Sampled by" section of the COC completed?

I3. Were VOA/Oil Syringe samples withiout headspace?

1d. Were VOA vials prescrved? [ JHCH T JSodium Thiosulfate T JAscorbic Acid
D/l 5. Did samples require preservation with sodium thiosulfate?
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[J 186. Ifyes to #14, was the residual chlorine test negative? If no, document on NOD.
[ 17. Are dissolved/field filtered metals buttles sediment-free? If no, document on NOD.

[ 18. Xs sufficient volume provided for client requested MS/MSD or matrix duplicates? If
no, document on NOD and contact PM before proceeding,
(1 19, Are analyses with short holding times received in hold?

] 26. Was Standard Turn Arouad {TAT)requested?
@(22. Receipt date(s) < 48 hours past the collection date(s)? If no, notify PM.
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TestAmerica Portland
Sample Receiving Checklist

Work Order #; E ‘52 [g 2 95 2!

Login Checks: Initialf:
N/A Yes No
[] 22. sufficient vohime provided for all analysis? Ifno, documerd on NOD & contact P,
IE/ L1 [ 23. Sufficient volume provided for client requested MS/MSD or matrix duplicates? If
no, document on NOI> and contact PM.,
@/ 3 24. Didthe chain of custody include “received by” and “relinquished by” signatures,
dates and times? '
25. Were special log in instructions read and followed?

26. Were tests logged checked against the COC?

L] J
3
!Q/ L1 [O] 27. Were rush notices printed and delivered?
fQ/ [ [T 28 wWere short hold notices printed and delivered?
@/ (3 [ 29. Were subcontract COCs prinied?
|E/ 3 [ 30. Was HF dilution logged?
Labeling and Storage Checks: Initialsy
N/A Yes No

[J ) 31 Were the subcontracted sumplesicontainers put in Sx fridge?
[J 32. Were sample bottles and COC double checked for dissolved/filtered mels?
[J 33. Did the sample ID, Date, and Time from Jabel match what was logzed?
| _ (] 34. Were Foreign sample stickers 2ffixed to each container and containers siored in
foreign fridge?

£ 35. Were HF stickers affixed 10 each container, and containers stored in Sx fridge?
3 [} 36. Was an NOD for created for noted discrepancies and placed in folder?

Dacument any problems or discrepancies and the actions taken 5o resolve them on a Notice of Discrepancy
form (NOD?}.
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