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EXECUTIVE SUMMARY

XU022 - Eagle River Flats (ERF) (State of Alaska Contaminated Sites Database Hazard
Identification Number 431) is located on Joint Base Elmendorf-Richardson (JBER)-Richardson
(JBER-R), the former Fort Richardson Army Post. XU022 is located within a 2,160-acre estuarine
salt marsh at the mouth of the Eagle River in the northwestern portion of JBER-R. Directly
adjacent to XU022 to the southeast is XEO023, the former Open Burning/Open Detonation
(OB/OD) Pad. Together, these two sites make up Operable Unit C (OUC). XU022 is located within
an active range that has been used for artillery and munitions training since the early 1940s, which
has created craters in the wetlands and associated mud flats. Unusually high mortality of dabbling
ducks was attributed to white phosphorus (WP) deposited in sediments during range firing
activities. When WP is deposited within saturated sediment, it can persist as particles that can be
ingested by dabbling ducks during feeding. When exposed to air (as it would be on a “dry” range),
WP oxidizes and sublimates, thereby neutralizing the threat to dabbling duck receptors. In 1990,
the firing of smoke munitions containing WP into XU022 was banned. Remedial actions have been
largely successful and have reduced the percent mortality attributable to WP to below the
long-term remedial action objective (RAQO) in the Record of Decision for Operable Unit C,
Fort Richardson, Anchorage, Alaska (OUC ROD) of less than 1 percent of the total migratory
population of dabbling ducks.

This remedial action monitoring report presents the results of 2016 monitoring activities conducted
in support of ongoing long-term management (LTM) of XU022. All work was conducted
according to the United States Air Force 2016 Uniform Federal Quality Assurance Program Plan
(UFP-QAPP), Remedial Action Monitoring, XU022-Eagle River Flats, Joint Base Elmendorf-
Richardson, Alaska (UFP-QAPP).

Site-Specific Background

XUO022 is surrounded by forested uplands on the west, south, and east, and is bounded by the Knik
Arm on the north. The Eagle River flows through XU022 from southeast to northwest, ultimately
discharging into Knik Arm. Clunie and Otter Creeks also drain into XU022. Because of its
wetlands and small, open water pond areas, XU022 serves as an important staging ground for
waterfowl during spring and fall migrations. In addition, XU022 supports local populations of fish,
birds, mammals, and macro-invertebrates (primarily insects, snails, and crustaceans), as well as a
population of wood frogs. Detailed location information is provided in Table ES-1.

Under the Comprehensive Environmental Response, Compensation, and Liability Act, RAOs were
established in the OUC ROD, and a remedy was selected. The OUC ROD, signed in 1998,
established the following short- and long-term RAOs for XU022:

1. The short-term objective was to reduce the dabbling duck mortality rate attributable to WP to
50 percent of the 1996 mortality rate (achieved).

2. The long-term objective was to reduce the dabbling duck mortality rate attributable to WP to
less than 1 percent of the total annual fall population of dabbling ducks within 20 years of the
ROD signing (achieved starting in 2006, 8 years after the ROD was signed).
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Major components of the remedy include draining ponds with pumps to treat WP in sediment,
minimizing disturbance to wetlands habitat, capping areas that do not dry sufficiently to oxidize
the WP, and maintaining land use controls (LUCs). Pumps were used to dry out pond areas where
the water level naturally remained above the bottom sediments. Areas of WP contamination that
were too deep to expose the bottom sediments through pump and drain treatments were capped
with cobble to prevent dabbling ducks from accessing these sediments. Remedial actions have
been largely successful, as indicated by the achievement of both the short- and long-term RAOs.
The LTM monitoring schedule was established by the ROD, and was later modified based on the
accelerated achievement of long-term goals and additional minor changes that had been approved
during annual fieldwork planning. These changes to the schedule are documented in the 2011
Memorandum to the Site File for Operable Unit C — Eagle River Flats Impact Area Joint Base
Elmendorf-Richardson (2011 Memo to Site File).

Approximately 2,097 square meters of sediment were capped (approximately 0.5 acre) because
these areas were not effectively dewatered to treat/reduce WP concentrations. LUCs are also in
place restricting site access, construction, and road maintenance, as well as requiring training for
personnel who work at source areas. These controls will remain in place as long as site conditions
do not allow for unlimited use/unrestricted exposure. Ongoing LTM for XU022 to evaluate the
continued effectiveness of the remedy is being conducted in accordance with the revised
monitoring schedule in the 2011 Memo to Site File.

Table ES-1: XU022 Location Information

Reference Point | Scale of Map Estimated
for Which the Used to Accuracy and
Latitude Longitude Date of Coordinates Were Acquire Associated Unit
(NAD 83) (NAD 83) | Collection| Method of Collection Established Coordinates of Measure

61.316555 | -149.716243 | 02/28/13 Esri ArcGIS conversion Center of Site Not applicable | Not applicable

tool “Feature to Point” to Boundary

select centroid of polygon
site boundary on file.

Note:

Survey data were provided in the Alaska State Plane coordinate system, Zone 4. Horizontal data are referenced to the
North American Datum 1983 (NAD 83, Latest Adjustment). The unit of measure for NAD83, Alaska State Plane, Zone 4 is
U.S. Survey Feet.

2016 Remedial Action Monitoring Results

Sediment Sampling

Historical studies indicate that sediment containing a WP concentration of approximately
1 microgram per gram (ug/g) or greater has the potential to have WP grains capable of killing
dabbling ducks if ingested. Previous research has shown that WP contamination at XU022 above
1 pg/g is mainly distributed in relatively small hot spots (localized areas) averaging approximately
2 meters in diameter that were created by detonation of WP ordnance. Because of their small size,
detection of these hot spots requires intensive sampling such as multi-increment sampling methods.

2016 sediment sampling included 14 multi-increment grid samples from seven decision units to
examine remediated ponds for potential rebound in WP concentrations, and 44 multi-increment
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systematic random samples collected from cap perimeters to evaluate whether areas of identified
WP contamination were effectively covered to prevent access by dabbling ducks.

Results of all sample analysis were nondetect, with the exception of one sample from the perimeter
of cap 04DI1S97, which had a concentration of 0.0017 pg/g.

Multi-increment samples were compared to a project-specific “trigger” concentration of 0.01 pg/g
as stated in the UFP-QAPP. Because studies have indicated that sediments with concentrations of
1 ug/g can cause mortality in dabbling ducks when ingested, composite sediment sample results
with concentrations of 0.01 pg/g or greater are considered to have the potential to indicate the
presence of areas of sediments with concentrations of 1 pg/g or greater. All 2016 sediment sample
results were below the trigger concentration.

Mortality Monitoring

Mortality studies are conducted using ground-based transects and aerial surveys. The ground-based
transect surveys identify waterfowl (specifically dabbling duck) mortalities in areas where WP
contamination had historically been present, and the aerial surveys estimate the numbers and types
of waterfowl feeding in XU022. Together, these numbers are used to calculate the mortality rate.

In 2016, mortality monitoring was conducted from September 1 through October 13. During this
time, 11 dabbling duck mortalities were recorded, and the total estimated population of dabbling
ducks was 1,535. The calculated mortality rate for dabbling ducks was 0.7 percent of the
population for 2016.

Institutional Controls and Other Site Restrictions

According to the ROD, institutional controls (ICs) at XU022 include restricting site access,
construction, and road maintenance as well as requiring specific training (on unexploded ordnance,
range procedures, and WP) to work in the area. JBER Environmental maintains a Geographic
Information System database with information on all of the contaminated sites onbase. ICs will
remain in place as long as hazardous substances remain onsite at levels that preclude unrestricted
use. These restrictions are enforced by JBER Environmental and Range Control. Site access is
controlled by a locked gate. The LUC inspection in 2016 noted that the locked gate was continuing
to prevent unauthorized access, the main access road was in good condition (and vegetation control
measures were being applied), and no evidence of unauthorized access was observed near the gate
or elsewhere.

In addition to the ICs included in the ROD, firing is restricted to winter months, when ice protects
caps and potential buried munitions from being exposed by the impact of ordnance. During field
activities, no new impact craters were observed.

Conclusions

This section describes the status of progress toward the achievement of the RAOs based on
reduction of dabbling duck mortality (as a percentage of the total population of dabbling ducks),
and also discusses the remedial success relative to the reduction in areas with contaminated
sediment.
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Status toward Achievement of RAOs

The mortality rate of dabbling ducks at XU022 indicates that both RAOs have been achieved.
Refinement of the mortality model in 2005 reduced the calculated 1996 number of mortalities from
1,000 to 655 ducks. Therefore, to meet the short-term RAO, the allowable number of duck deaths
attributable to WP needed to be less than 327 by 2003. (Although the long-term RAO accounted
for possibly adjusting the number of ducks based on actual population data to determine whether
the percentage was met, the short-term RAO did not.) Recorded duck mortalities since 1999 have
been less than this target number (between 11 and 203). Based on the mortality data, the short-term
RAO was met in 1999.

The calculated mortality rate has been below 1 percent since 2006, meeting the long-term RAO
within 8 years rather than 20 years as allowed by the RAO. The upper bound of the conservative
estimated range also was below 1 percent in 2008, 2010, and 2011. Overall, dabbling duck
mortality resulting from WP poisoning has decreased significantly in ERF since remedial activities
began.

To ensure the continued success of the remedial actions at XU022, monitoring will be conducted
on a limited basis in the future. The 2011 Memo to Site file states that after 2012, monitoring will
be conducted during years preceding 5-year reviews. The 2016 event was conducted in preparation
for the 5-year review that is scheduled for February 2018. Mortality monitoring will next be
conducted in 2021 in preparation for the February 2023 5-year review.

White Phosphorus-Contaminated Sediment

Although reduction or elimination of WP-contaminated sediments with concentrations above any
specific level is not a specific RAO for this project, the increase of areas considered successfully
remediated (where accessible sediment no longer has concentrations of WP capable of causing
mortalities in dabbling ducks) is a positive measure of the success of the response actions.

The 1998 ROD identified 57 acres of pond areas as contaminated or potentially contaminated at
ERF. Monitoring activities performed since 1999 have indicated that some areas previously
thought to be contaminated were not, whereas other areas thought to be uncontaminated were
contaminated. The current revised estimate of the total area that had been contaminated by WP
(before treatment) is approximately 47 acres. Pumping and draining remediation activities have
successfully treated most of the contaminated area. Smaller hot spots with WP concentrations
above the target of 1 pg/g in areas that could not be drained or pumped dry consisted of
approximately 0.5 acre; these areas were remediated through capping. In 2013, four caps were
expanded as a result of sediment sampling results in 2011 and 2012 that indicated the sediment
around the cap perimeters potentially contained WP concentrations capable of causing dabbling
duck mortalities. Based on the results of the 2016 monitoring, which had no detections of WP for
samples collected around the perimeter of the expanded and augmented caps, the areas that had
been targeted during the 2013 capping operations have been successfully covered. Although WP
was detected in one cap perimeter sample, the concentration was not indicative that contaminated
sediment capable of causing dabbling duck mortalities is present.
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Institutional Controls and Other Site Restrictions

Based on field observations, the current 1ICs and other site restrictions are continuing to prevent
unauthorized access and unnecessary damage to the wetland habitat. During monitoring activities,
field personnel did not observe any activities or impacts indicating that the existing 1Cs
(specifically, access control measures) are not effective. The site access gates remained locked,
and there were no signs of attempted access at any other locations.

In addition, no signs of new impact craters were observed during the monitoring period from
September 1 through final demobilization activities on October 18, 2016. This indicates that
restrictions on firing within the range also continue to be effective.
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1.0 INTRODUCTION

XU022 - Eagle River Flats (ERF) (State of Alaska Contaminated Sites Database Hazard
Identification Number 431) is located within a 2,160-acre estuarine salt marsh at the mouth of the
Eagle River in the northwestern portion of Joint Base EImendorf-Richardson (JBER)-Richardson
(JBER-R) (Figure 1-1). Directly adjacent to XU022 to the east is XE023, the Open Burning/Open
Detonation (OB/OD) Pad. Together, these two sites make up Operable Unit C (OUC). XU022 is
located within an active range that has been used for artillery and munitions training since the early
1940s, which has created craters in the wetlands and associated mud flats. Unusually high
mortality of dabbling ducks was attributed to white phosphorus (WP) deposited in sediments
during range firing activities. In 1990, the firing of smoke munitions containing WP into XUQ22
was banned (United States Army Corps of Engineers [USACE] Alaska District Environmental
Engineering Branch [ADEEB], 2012).

XU022 continues to be used for live-fire training exercises, including operations that were
conducted in April 2015 and January 2016. To ensure that range operations support the continued
protection of waterfowl, these operations were conducted according to the 2005 Record of
Environmental Consideration (REC): Modification of Munitions Firing at Eagle River Flats
Impact Area, Fort Richardson, Alaska (United States Army [Army], 2005). This document
outlines general time frames for conducting training at ERF based on the waterfowl migratory
patterns, and defines the recommended ice thickness based on specific round types. A description
of the procedure for measuring ice thickness is provided in the Standard Operating Procedure
(SOP) for Measuring Ice Thickness at Eagle River Flats (ERF) Impact Area to Determine
Adequacy for Firing Point-Detonated Mortars and Artillery, Fort Richardson, Alaska (FRA)
(Army, 2013).

XU022 is surrounded by forested uplands on the west, south, and east, and by the Knik Arm on
the north. The Eagle River flows through the ERF from southeast to northwest, ultimately
discharging into Knik Arm. Two creeks (Clunie and Otter) also drain into XU022. Because of its
wetlands and small, open water ponds, XU022 serves as an important staging ground for waterfowl
(e.g., northern pintails, mallards, green-winged teal, and tundra and trumpeter swans) during spring
and fall migrations. In addition, XU022 supports local populations of fish, birds, mammals, and
macro-invertebrates (primarily insects, snails, and crustaceans), as well as a population of wood
frogs (USACE ADEEB, 2003).

The ponds used by dabbling ducks are relatively permanent, vary in depth from 5 to 50 centimeters
(cm), and do not dry out even during low tide cycles. The ponds occur within an area known as
the inner sedge marsh, which is dominated by emergent sedge and bulrush species that form the
border of, as well as islands within, the ponds. Historically, mortalities resulting from WP
poisoning have primarily been detected in Areas A, C, C/D, and D, and at Racine Island
(Figure 1-2). The ponds on the shallower ends of the range are feeding grounds for the smaller
ducks, while the deeper ponds are used by swans (Racine et al., 1992).
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20 RECORD OF DECISION REQUIREMENTS

Under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
the 1998 OUC Record of Decision (ROD) established two remedial action objectives (RAQOs)
related to short- and long-term dabbling duck mortality reduction (CH2M HILL, 1998). To support
these objectives, remedial action (RA) treatment options designed to expose pond sediments
(allowing oxidation and sublimation of the WP), as well as to prevent access to WP in areas that
could not be drained, were outlined; and procedures for long-term monitoring of dabbling duck
mortality and habitat impacts were indicated. In addition, site access and use by Army, United
States Air Force (USAF), and civilian personnel is restricted by institutional controls (ICs) to
reduce the potential for human exposure and to prevent damage to previously capped areas.

2.1 Remedial Action Objectives

The RAOs for the RA at OUC are presented as follows:

e Short-term RAO: Within 5 years of the ROD being signed (in 1998), reduce the dabbling
duck mortality rate attributable to WP to 50 percent of the 1996 mortality rate attributable to
WP (achieved in 1999). Based on radio telemetry data at the time, the number of allowable
duck deaths from WP was estimated to be approximately 500 (the short-term RAO did not
specify that adjustments for total population would be incorporated.)

e Long-term RAO: Within 20 years of the ROD being signed, reduce the mortality rate
attributable to WP to no more than 1 percent of the total annual fall population of dabbling
ducks at XU022 (achieved starting in 2006, 8 years after the ROD was signed).

These reductions in mortalities were expected to occur as a result of reducing the area of
contaminated media accessible to dabbling ducks. As that area decreased, a corresponding
reduction in mortalities was expected to occur. There has been a consistent downward trend in
mortality since 2000, which is a strong indication of the success of the selected remedy, as well as
the strength and reliability of the data.

2.2 Selected Remedy and Remedial Design Summary

The remedy at XU022 includes multiple components, as summarized in Table 2-1. The remedy
consists of RAs such as pond pumping/draining and capping/filling operations; long-term
monitoring of dabbling duck mortality rates, habitat changes, and WP concentrations in sediment;
ICs; and restrictions on invasive activities within XU022.

The ROD provided an initial schedule for performing actions described in the remedy components
(CH2M HILL, 1998). Per agreement of the restoration project managers reached during a quarterly
federal facility meeting in January 2008, this schedule was modified in 2011 based on the
accelerated achievement of the long-term (20-year) mortality objective. The modified schedule
through 2018 was presented in a table in the Operable Unit C — Eagle River Flats Impact Area
Joint Base EImendorf-Richardson, Memorandum to the Site File (2011 Memo to Site File) (USAF,
2011). The modified schedule is presented in Table 2-2, and the complete 2011 Memo to Site File
is included in Appendix A of this report. The individual components of the RAs are discussed
further in subsequent sections. The work described in this report was conducted in accordance with
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the schedule as outlined in Table 2-2 and in accordance with the Uniform Federal Quality
Assurance Program Plan (UFP-QAPP), Remedial Action Monitoring, XU022-Eagle River Flats,
Joint Base EImendorf-Richardson, Alaska (UFP-QAPP) (USAF, 2016).

2.2.1 Remedial Actions

Because WP does not sublimate and oxidize when wet or submerged, wetland conditions at XU022
are conducive to retention of WP in the sediments. Therefore, a major component of the selected
remedy was draining the ponds sufficiently to allow the sediments to dry, thereby facilitating
sublimation and oxidation of the WP. The selected remedy incorporated pumping to drain the
ponds, followed by capping and filling for areas that had not dried sufficiently. Draining of the
ponds and drying the WP-contaminated sediments to the maximum extent practicable was the
preferred component of the RA before application of cap and fill material. RAs involving pumping
and draining areas to dry sediment occurred from 1999 through 2007. Capping and filling
operations have taken place in 2007, 2008, 2009, 2011, and 2013. The success of targeted
remediation efforts is evaluated with sediment sampling. Additional information on the history of
remedy component implementation is included in Table 2-1. Table 2-3 lists the ponds (by number)
according to their current status (remediated or never contaminated), and Table 2-4 provides
information on cap locations and surface areas. Pond locations are shown on Figure 1-2; cap
locations are shown on Figure 2-1.

2.2.2 Long-Term Management

Long-term management (LTM) including monitoring is conducted to determine dabbling duck
populations, habitat usage and changes, and mortality rates. Monitoring results are used to
document negative habitat changes (impacts) resulting from RAs (pond pumping and channel
construction) and habitat recovery after pumping efforts are discontinued. Thus, these results are
used to document success of RAs in reducing/eliminating areas of WP contamination (Table 2-1).
The goals of long-term monitoring as written in the ROD are as follows (CH2M HILL, 1998):

1. Verify that an exposure pathway does not exist between waterfowl (dabbling ducks) and
WP-contaminated sediment.

2. Determine the number of waterfowl using ERF.

3. Determine the number of waterfowl (dabbling ducks) dying as a result of feeding in
WP-contaminated sediment.

4. Determine whether RA is effective or needs modification.

Implementation and evaluation of the first and fourth goals involve analysis of sediments to
(1) locate areas of contamination, and (2) confirm the success of the remediation (i.e., pumping or

capping).

The second goal is accomplished using aerial census surveys. These surveys have been conducted
concurrently with telemetry studies (used through 2002) or ground-based mortality surveys (2004
through the present) (USAF, 2012). The combination of the mortality and total population data,
along with laboratory analysis of gizzard contents for WP, is used to accomplish the third goal.
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Additionally, a fifth (secondary) goal of monitoring is outlined in the components of the remedy.
This involves minimizing and monitoring the impact of the RA on the natural salt marsh habitat.
Minimization strategies include restricting the area used for performing ground-based actions such
as remediation and surveys. Monitoring the impacts of remediation has been conducted using
aerial and ground-based photography to provide a means of comparing historical and present
conditions of the marsh vegetation overall and at specific study plots.

2.2.3 Institutional Controls and Other Site Restrictions

According to the ROD, ICs at XU022 include restricting site access, construction, and road
maintenance as well as requiring specific training (on unexploded ordnance, range procedures, and
WP) to work in the area. JBER Environmental maintains a Geographic Information System
database with information on all of the ICs for contaminated sites onbase. These controls will remain
in place as long as hazardous substances remain onsite at levels that preclude unrestricted use.

In addition to the ICs included in the ROD, firing is restricted to winter months, when ice protects
caps and potential buried munitions from being exposed by the impact of ordnance. During field
activities, no new impact craters were observed.

Additional information on the major components of the selected remedy, including specific
objectives, historic occurrence, and other details, is included in Table 2-1.
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Table 2-1: Components of the Selected Remedy

Component

Description

Objective

Duration/History

Additional Notes

Remedial Action — Pond
Pumping/Draining

Use of pumps to drain water from
ponds in selected areas allowing
for drying of sediments

Enable the sublimation and
oxidation of WP

1999-2003: Six pump systems installed throughout the wetland — about 90 percent of area remediated
during this time frame

2004-2007: Limited pumping using one or two systems in Area C to address remaining WP
2008-2012: One pump system deployed to facilitate sampling and provide safer working environment
2016: No pumps used

During active remediation (1999-2003), pumps were operated May through September each
year.

Elevation of pumps was optimized by conducting pond elevation surveys.
Float-mounted pumping systems used automated start/stop water table elevations.

Explosives were used to create sumps and shallow drainage channels to enhance hydraulic
connectivity between ponds.

Remedial Action — Cap
and Fill Operations

Application of geotextile
membrane and cobble in
WP-contaminated ponds that
could not be drained

Provide a barrier between the
WP-contaminated sediment and
dabbling ducks

Placed after RAOs achieved and active pumping efforts discontinued

Cap and fill material to be monitored for 4 years following placement to verify cap integrity
2007: Test cap (geotextile and gravel) installed at Pond 23

2008: Twenty-two gravel caps installed

2009: Eight new caps installed; six existing caps expanded

2011: Three new caps installed; three existing caps expanded; three temporary caps installed
2013: Three temporary caps augmented; three existing caps expanded

2016: No new cap or cap expansion locations identified

Long-Term Monitoring —
Waterfowl/Dabbling Duck
Mortality

Telemetry, aerial surveys, and
ground-based surveys

Determine waterfowl
populations, habitat usage and
changes, and mortality rates

Aerial surveys performed annually since 1999
Telemetry (ROD scheduled for first 5 years):

« Performed in 1999, 2001, and 2002 concurrent to pumping activities
» Not conducted in 2000 and 2003 as a result of reduced helicopter and pilot availability
» Ceased in 2004 and replaced with ground-based surveys

Ground-based dabbling duck mortality surveys: 2004-2016 (varying frequency)

Ground-based dabbling duck surveys replaced telemetry in 2004 as a less costly option of
determining mortality rates.

Long-Term Monitoring —
Habitat

Aerial photography (natural and
infrared), ground-based photos of
established vegetation plots, and
habitat mapping

Document habitat changes
(impacts) resulting from RAs
(pond pumping and channel
construction) and habitat
rebound after pumping efforts
are discontinued

Vertical false color infrared aerial photography (scale of 1"=600)

Aerial photography conducted in 1991, 1993, 1994, 1995, 1998, 2001, 2002, 2003, 2006, 2008, 2009,
2010, and 2012

Ground-based vegetation plot photography: 1992, 1999, 2004, and 2012

Habitat mapping using aerial photography and vegetation plot photography was scheduled to be
conducted every 4 years for 20 years; however, prior to the evaluation of 2012 data, the last habitat
mapping effort occurred in 1999. Based on the 2011 Memo to Site File (USAF, 2011), 2012 was the last
year habitat mapping was to occur unless major changes to land use or habitat occurs. No major changes
have been identified since 2012.

Changes in drainage, topography, and vegetation evaluated.

Long-Term Monitoring —
WP in Sediment

Baseline and follow-up sediment
sampling, including discrete and
multi-incremental sampling
strategies; sediment dataloggers
also used to monitor sediment
moisture and temperature

Document success of RASs in
reducing/eliminating areas of
WP contamination

Sediment sampling for WP has occurred annually from 1999-2012. This includes targeting new areas if
an area of suspected contamination can be identified, and follow-up sampling in remediated (drained or
capped) areas to determine whether remediation has been successful.

Starting in 1999 and continuing through 2011, dataloggers recorded moisture and temperature of
sediments during active pumping remediation to help determine the effectiveness of pump operations.

Discrete sampling is used to target specific locations, while multi-incremental sampling is
used to examine larger areas such as ponds (or sections of ponds) or the perimeter of a capped
area.

Study strategies have also included planting known quantities of WP at specific locations and
repeatedly sampling those locations on an annual basis to observe the effects of remediation.

ICs

Limiting or preventing access to
contaminated areas or closing
exposure pathways

Protect human health, safety, and
the environment

Restrictions to remain in place as long as hazardous substances remain onsite at levels that preclude
unrestricted use.

Restrictions apply to site access, construction, and road maintenance.

All personnel working at OUC must complete required training, including receiving briefings
from Range Control and Explosive Ordnance Disposal personnel, as well as becoming
familiar with the route from OUC to the Base hospital.

Protective Measures

Restrictions on invasive activities
within ERF

Minimize disturbances to
wildlife and wetland habitat

Ongoing (1999-2016)

Remedial activities in prime waterfowl habitat (Areas B and D) are restricted.

Foot traffic is restricted to shortest/narrowest walking corridors feasible.
Equipment/structures are properly maintained for maximum efficiency and minimal waste/
spills.

There is minimal use of equipment and explosives.

There is a limited staging area footprint.

Impacts to wetland and waterfowl at ERF are monitored.

Agency-approved work plans (UFP-QAPPS) are used
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Table 2-1: Components of the Selected Remedy

Component

Description

Objective

Duration/History

Additional Notes

Record Keeping

GIS Database and General
Reporting

Collect and maintain results of
all XU022 data in a single,
comprehensive database

Coordinate with agencies and
stakeholders

1994: Database established
Database updated regularly as additional data are collected

Work plans (UFP-QAPPs) composed for each field season, adapted as conditions change, and reviewed
by agencies and stakeholders

Activities and results reported annually and reviewed by agencies and stakeholders

Data include the following:

e WP sampling results
Telemetry survey data
e Aerial survey data
« Dabbling duck mortality data
¢ Habitat and physical landform data

Waterfowl Hazing

Activities to purposely scare
away waterfowl

Deter waterfowl (especially
dabbling ducks) from feeding in
contaminated areas

ROD designated “contingency” action if remedial action activities were not enough to deter bird usage of
contaminated area. Such measures were not used because RA activities proved sufficient for deterring
waterfow! usage.

Note:

GIS = Geographic Information System
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Table 2-2: Modified Remedial Action Schedule from 2011 Memo to Site File
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Monitoring
M1. Waterfowl mortality surveys using telemetry (1999 through X X
2004) and ground-based surveys (2005 through present)
M2. Aerial waterfowl surveys X X
M3. WP monitoring of treated ponds X X

M4. WP composite sampling in untreated areas This element complete, conducted from 1999 to 2003 to
identify areas of WP contamination.

M5. GIS database management X ‘ X ‘ ‘ ‘ ‘ X ‘ X

M6. Pond surveys, ground truthing, limited aerial survey This element has been removed from the revised schedule.

M7. Aerial photography and interpretation X Xb

M8. Mapping of physical habitat changes and vegetation rebound X XPb

Treatment

T1. Pond pumping treatment (active) Active pumping occurred through 2007. This element has

been discontinued because no new areas of WP have been
identified that could be remediated through pumping and
drying operations.

T2. Cap and fill application X X
T3. Cap and fill integrity inspection X¢ X¢
T4. Hazing (contingency) This element was intended to deter waterfowl use of WP-

contaminated areas prior to remediation, and was
discontinued in 1999.

3GIS database management, scheduled for 2013 and 2017, actually began in the previous year for each event, when mortality and
sediment data were collected.

bBased on the 2011 Memo to Site File (USAF, 2011), 2012 was the last year habitat mapping was to occur unless major changes
to land use or habitat occur. No major changes have been identified since 2012.

¢Cap and fill integrity inspection, conducted by sampling cap perimeters to determine whether targeted WP-contaminated
sediments had been successfully covered, also was completed a year earlier than the 2011 Memo to Site File schedule during the
2012 and 2016 remedial action monitoring.

Table 2-3: Pond Status as of 2016

collection) to Never Have Been Contaminated

Ponds Determined (through sample

Ponds that Have Been Successfully Remediated through Draining
and Capping Actions (confirmed by sample collection)

40 112 23 145 183 258 297
49 138 75 146 226 285 730
85 208 109 155 246 290 731
93 228 129 171 256 293

Note:

Ponds are shown by number on Figure 1-2.
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Table 2-4: Cap Information

Year Installed Cap ID Area (m?) Easting Northing
2008 expanded in 2013 03DIS03 1155 355185 6801454
2009 03DIS11 29.1 355212 6801441
2009 expanded in 2013 03DIS18 119.9 355209 6801430
2008 03DISs21 45.8 355153 6801443
2008 expanded in 2009 03DIS36 34.1 355233 6801449
2009 03DIS37 20.7 355220 6801465
2008 03DIS38 17.7 355217 6801490
2008 expanded in 2009 03DIS40 35.2 355168 6801505
2009 03DIs42 29.0 355144 6801509
2009 03DIs43 26.9 355138 6801473
2009 04DIS68 37.6 355177 6801436
2009 04DIS76 29.9 355133 6801512
2008 04DIS82 20.6 355247 6801461
2008 expanded in 2013 04DIS84 185.5 355249 6801443
2008 04DIS85 12.6 355221 6801425
2008 04DIS86 12.6 354857 6801626
2008 04DIS90 12.3 354827 6801651
2008 04DIS93 115 354823 6801706
2008 04DI1S96 155 354833 6801722
2008 04DIS97 13.1 354780 6801724
2008 04DIS106 10.8 354798 6801650
2011 temporary cap, made permanent in 2013 Area BT Duck Pond Drainage Channel 355 354790 6801633
2011 temporary cap, made permanent in 2013 Area C Pond 155 62.4 355117 6801545
2008 BIP 2 18.9 355242 6801531
2008 expanded in 2009 BIPS5t09 142.7 355185 6801565
2008 BIP 10 16.8 355167 6801567
2008 expanded in 2009 BIP 11 29.4 355169 6801590
2011 Bomb Crater Ditch 235.1 355354 6801671
2008 expanded in 2009 North Ditch 92.9 355215 6801643
2007 expanded in 2008/2011 Pond 23 99.2 355292 6801535
2011 temporary cap, made permanent in 2013 Pond 730 North Arm 21.9 354885 6801896
2011 Pond 730 SW (30 to 40 m) 46.5 354791 6801800
2011 Pond 730 SW (0 to 10 m) 108.4 354791 6801813
2009 South Ditch East 52.6 355253 6801517
2008 expanded in 2011 South Ditch Junction 2485 355226 6801523
2008 expanded in 2009 South Ditch West 68.9 355167 6801527
Total 36 Caps 2,096.6

Notes:

Red font highlights the most recently expanded cap locations; 2016 was the first time samples were collected around the “new” edges of
these caps.

Northing/easting coordinates based on North American Datum (NAD)27 UTM grid, meters and represent cap centers

“Temporary caps” were created by field crew during summer operations by bringing enough ballast to form a thin layer in an area identified
with high WP concentrations.

Area data was collected during the 2016 sampling event with a handheld Trimble Geo XH.

BIP = blow-in-place

m? = square meter(s)

SW = southwest

UTM = Universal Transverse Mercator
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3.0 LONG-TERM MANAGEMENT ACTIVITIES CONDUCTED IN 2016

LTM activities addressed in this monitoring report were conducted during the period from
September 1 through October 13, 2016. LTM activities conducted during 2016 included dabbling
duck mortality surveys, aerial waterfowl surveys, and sediment sampling. Activities were
documented in field logs (Appendix B). All ground-based field activities were supported by
unexploded ordnance (UXO) technicians.

The waterfowl monitoring period is generally scheduled to attempt to document the presence of
migrating waterfowl during the fall migration, usually starting in mid-August and ending when ice
cover prevents waterfowl usage (and foot travel) in mid-October. In 2016, although signs of
migratory bird activity were first observed in the area around August 16 (Morrill, 2016), range
operations prevented access to XU022 until September 1.

During the early years of investigations at XU022, subareas were designated based on
geographical features and landmarks. These subareas are frequently referred to in the discussion
of field activities, and are shown on Figure 1-2. Similarly, individual ponds (areas of open water
within the marsh) have been given numbers; ponds are shown on Figure 1-2.

3.1 UXO Support

The following presents a summary of the UXO screening and avoidance activities conducted at
XUO022 to support the site-related sampling and monitoring performed in 2016.

3.1.1 UXO Avoidance

Before workers entered an area at ERF, each area was screened for UXO. Bering Sea Eccotech
(Bering Sea) was contracted to provide UXO support for monitoring and remediation activities
during the 2016 reporting period. Bering Sea provided a UXO technician on the following two
occasions:

e From September 1 through September 8, the technician performed an avoidance survey of the
work staging areas and pathways in the XU022 for monitoring dabbling duck mortalities in
Areas A, C, CD, and Bread Truck (BT). Clearing the pathways within the marsh involved the
installation and marking of 10-foot-wide lanes. The UXO technician swept the lane width for
the presence of UXO and marked items for avoidance. This allowed the survey team to
subsequently walk the lane periodically to conduct the mortality surveys without UXO
technician escort.

e From September 13 through 19, a UXO technician was present for sediment sample collection
to perform avoidance surveys of areas in remediated ponds and around cap perimeters before
sampling was conducted.

For the initial September field efforts, the UXO technician first conducted a visual inspection of
the ground surface (where possible) and used a magnetometer to scan areas for buried ferrous
metal objects. If a buried object was detected, the spot was marked and flagged. These areas were
avoided, and walking paths were adjusted to safely avoid the location. Walking paths used
throughout the monitoring season were cleared and marked during the initial September field efforts.

Performance-Based Remediation (PBR) 3-1 Joint Base Elmendorf-Richardson, Alaska



XUO022 - Eagle River Flats, OUC 2016 Remedial Action Long-Term Management Report August 2017

The following areas (see Figure 1-2) were cleared to accommodate fieldwork:

Observation Point Fagan

OB/OD Pad Staging Area (also known as Explosive Ordnance Disposal Pad)
Road to the OB/OD Pad

Bomb Crater Road

Road to Clunie Point and Pad

Generator pad

Access routes to each of the capped areas
Areas C, CD, and BT mortality transects
Path to canoe transect

Area A mortality transects

Firing Point Cole

Area surrounding the pump and generator

Bering Sea’s report on the UXO monitoring activities, Eagle River Flats 2016 UXO Anomaly
Avoidance Support, is included in Appendix C.

3.2 Sediment Sampling

Historical studies indicate that sediment containing a WP concentration of approximately
1 microgram per gram (ug/g) or greater has the potential to have WP grains capable of killing
dabbling duck if ingested. Previous research has shown that WP contamination at XU022 above
1 pg/g is mainly distributed in relatively small hot spots (localized areas) averaging approximately
2 meters (m) in diameter that were created by detonation of WP ordnance (Walsh et al., 1997).
Because of their small size, detection of these hot spots requires intensive sampling such as multi-
increment sampling methods. Three types of multi-increment sampling as well as discrete
sampling methods have been used to assess WP contaminant conditions in the XU022 wetland.

In 2004, a sampling program was initiated with the objectives to determine whether sediments at
XU022 contain WP particles that could be ingested by dabbling ducks and to determine whether
remediated ponds remain uncontaminated.

The monitoring methods for this program include or have included the following:

e Multi-increment sampling from pond surface sediments to determine whether WP is present

e Discrete sampling to monitor temporal changes in WP concentrations or to identify potential
hot spots (such as those associated with suspected WP rounds)

e Measuring sediment moisture and temperature to assess sublimation/oxidation conditions at
select locations within contaminated and remediated ponds

e Measuring residual WP from planted WP particles of known initial mass
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Sediment sampling was conducted at ERF in September 2016 to meet the following objectives:

e Assess continued clean status of ponds previously remediated using pond pumping, and
determine whether there has been rebound in contamination resulting from exposure of buried
WP residue

e Determine whether the gravel caps completely cover the WP-contaminated sediments

Additional potential samples were included in the UFP-QAPP (USAF, 2016) to allow for sampling
in specific areas where concentrations of dabbling duck deaths coincided with pond habitat or near
anomalies that could be WP-containing rounds. No discrete samples were collected because the
criteria outlined above were not met; therefore, no specific areas of suspected WP contamination
were identified.

During previous sampling events, limited pumping operations have been conducted to help lower
the water table. However, during 2016 pumping was not conducted because of mechanical issues
with available pumps. Samples were collected with deeper water levels, but general procedures
remained the same.

September 2016 sampling locations are shown on Figure 3-1. The sampling methods used and
locations where the samples were collected in 2016 are shown in Table 3-1 and discussed below.

Table 3-1: Sediment Sample Locations

Sample Location Sample Date Area

Grid Multi-Increment Samples

Pond 171 C Marsh 14-Sep-16 C
Pond 155 Southwest Grid 14-Sep-16 C
Pond 183 C 100 m + 14-Sep-16 Cc
Pond 109 BT South 100 m + 15-Sep-16 BT
Pond 109 BT South 100 m - 15-Sep-16 BT
Pond 146 Canoe Point 1 (East, Shore) 13-Sep-16 C
Pond 146 Canoe Point 2 (West) 13-Sep-16 C

Systematic-Random Multi-Increment Sediment Samples

Gravel Cap Perimeters

03DIS03 15-Sep-16 c
03DIS11 15-Sep-16 c
03DIS18 15-Sep-16 c
03DIS21 15-Sep-16 c
03DIS36 15-Sep-16 c
03DIS37 15-Sep-16 c
03DIS38 15-Sep-16 Cc
03DI1S40 19-Sep 16 Cc
03DI1542 19-Sep 16 Cc
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Table 3-1: Sediment Sample Locations

Sample Location Sample Date Area
03DI1543 19-Sep 16 C
04DI1S68 15-Sep-16 C
04DIS76 19-Sep 16 Cc
04DI1S82 15-Sep-16 Cc
04DI1S84 15-Sep-16 Cc
04DI1S84 (South of Cap) 15-Sep-16 C
04DIS85 15-Sep-16 o
04DIS86 16-Sep-16 BT
04DIS90 16-Sep-16 BT
04DIS93 16-Sep-16 BT
04DIS96 16-Sep-16 BT
04DIS97 16-Sep-16 BT
04DI1S106 16-Sep-16 BT
Area BT Duck Pond 16-Sep-16 BT
Area C Pond 155 19-Sep-16 C
BIP 10 19-Sep 16 C
BIP 11 19-Sep 16 C
BIPS 5 to 9 West Side 19-Sep 16 C
BIPS 5 to 9 East Side 19-Sep 16 C
Bomb Crater West Side 19-Sep 16 C
Bomb Crater East Side 19-Sep 16 C
North Ditch West Side 19-Sep 16 C
North Ditch East Side 19-Sep 16 C
South Ditch East-West Side 19-Sep 16 C
South Ditch East-East Side 19-Sep 16 C
Cross-South Ditch Junction-North Side 19-Sep 16 C
Cross-South Ditch Junction-West Side 19-Sep-16 C
Cross-South Ditch Junction-East Side 19-Sep-16 C
South Ditch West-West Side 19-Sep-16 C
South Ditch West-East Side 19-Sep-16 C
Pond 23 19-Sep-16 C
Pond 730S 16-Sep-16 BT
Pond 730 SW 0 to 10 m-West Side 16-Sep-16 BT
Pond 730 SW 0 to 10 m-East Side 16-Sep-16 BT
Pond 730 North 16-Sep-16 BT
Note:
C=AreaC
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3.2.1 Grid Multi-Increment Sampling

The grid multi-increment sampling method used at XU022 was developed in 1996 (Walsh et al.,
1997) to determine whether a mass of WP sufficient to poison dabbling duck was present in a
defined area or “decision unit.” The Interstate Technology Regulatory Council defines a decision
unit as “the smallest volume of soil (or other media) for which a decision will be made based on
incremental sampling methodology” (Interstate Technology Regulatory Council, 2012). The
spacing between increments was 1.82 m, which coincides with a 10 percent chance of missing a
2-m-diameter WP-ordnance impact point, if one exists (Gilbert, 1987; Walsh et al., 1997). Several
5.46- by 20-m decision units were established in various ponds between 1997 and 2000. These
decision units have been resampled in multiple years to evaluate the success of remediation in
those areas.

In 2016, grid multi-increment samples were collected from decision units within Area C Ponds
183, 171, 146, and 155, and in BT Area Pond 109 to look for potential rebounds of WP
concentrations in remediated areas (Figure 3-1). Subsamples for each grid were collected primarily
by 2-cm core sampler as described in the UFP-QAPP (USAF, 2016). A 5-cm-diameter hand auger
was occasionally used in areas where difficulty was encountered retrieving the required subsample
volume with the sediment corer because of the presence of excessive submerged vegetation above
the sediment.

In the field, grids were positioned on a north-south orientation using the coordinates provided in
the UFP-QAPP as the center point, and orienting the grid so that the longer sides were on the east
and west (shorter sides were north and south) (USAF, 2016). For three grids, the local pond
morphology required shifting the orientation by 45 degrees (long sides on the southeast/northwest
for Pond 155 and Pond 171 C Marsh, and long sides on the southwest/northeast for Pond 146
Canoe Point grids).

3.2.2 Systematic-Random Multi-Increment Sampling

Systematic-random multi-increment samples are used to sample larger decision units and linear
features such as drainage channels and the perimeter of gravel caps. The samples are formed by
collecting sediment aliquots at evenly spaced intervals (e.g., 1 to 2 m) starting at a random location
within a decision unit. Larger caps were divided into multiple decision units. This method was
used to sample around the perimeter of the gravel caps in Areas C and BT (Figure 3-1). Sediment
subsamples were collected by hand in accordance with the UFP-QAPP (USAF, 2016), except in
cases where thick, submerged vegetation prevented successful retrieval of the surface sediments
with the 2-cm core sampler. In these cases, a 5-cm-diameter hand auger was used to retrieve the
samples. The larger diameter core samples were split under water to retrieve only the interior
portion of the sample that was included in the sample aliquot. Vegetation and debris were also
removed from the core sample when the sample was split.

3.2.3 Sieved Multi-Increment Sampling

Sieved multi-increment samples have been used to sample large areas (entire ponds) and to
intensively sample smaller areas by taking increments of sediment at 1- to 2-m intervals and
placing them in a sieve bucket (0.59-millimeter [mm] mesh). The sediment is then stirred
underwater during collection to remove the fine-grain fraction. The mesh retains WP particles that,
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if present, would pose significant hazard to dabbling duck. This method was last used in 2010 and
2011 to sample Ponds 226 and 258 in Area A at two locations where WP was detected in the 1990s
(ponds are shown on Figure 1-2). Sieved multi-increment sampling has not been used in more
recent years because no areas have been identified that appeared to be causing concentrations of
dabbling duck deaths.

3.2.4 Discrete Sampling

In the past, discrete samples were collected near magnetic anomalies suspected of possibly being
WP ordnance. Each discrete sample was composed of at least 120 milliliters (mL) of sediment
collected adjacent to the metal ordnance item. During 2016, magnetic anomalies were flagged and
left in place. No discrete samples were collected because dabbling duck mortality monitoring results
did not suggest that any of the anomalies were current sources of WP poisoning for dabbling duck.

3.3 Dabbling Duck Mortality Monitoring

As described in Section 2.1, the RAOs at XU022 are based on dabbling duck mortality rates. The
use of dabbling duck mortality rates for RAOSs, rather than a regulatory cleanup level, presents
some challenges in that both the dabbling duck population and the dabbling duck mortality
numbers must be measured each year that the mortality rate is calculated, neither of which is a
simple task. However, the use of mortality rates in the RAOs is necessary because there is not an
established cleanup level for WP in sediment, and the overall goal is to minimize mortality of
dabbling duck using the site.

Dabbling duck mortality rates are determined by collecting mortality data through ground-based
mortality surveys to record dabbling duck deaths in areas where remediation has been required
and implemented. The number of dabbling duck deaths is then compared with the total population
of dabbling ducks using the site as recorded by aerial surveys over the same time frame. The
concurrent surveys are conducted over the course of a migration period; in recent years, the fall
migration period has been evaluated to determine mortality rates. The beginning of the migration
period is determined by a United States Department of Agriculture (USDA) observer who conducts
bird counts for the Base to monitor activity for potential bird aircraft strike hazards. In fall 2016,
the USDA observer indicated that the migration appeared to be starting (based on a general
increase in the number of waterfowl in the area) around August 16 (Morrill, 2016).

3.3.1 Ground-Based Mortality Surveys

Ground-based surveys have been conducted since 2004. These surveys have been a successful,
cost-effective, and repeatable process for determining dabbling duck mortality and, ultimately, the
success of remediation activities. During the early years of investigation at ERF (1998 through
2002), telemetry studies were used to determine the number of dabbling duck mortalities. The
National Wildlife Research Center (NWRC) conducted mortality studies from 1996 through 2002
by attaching radio-collars to dabbling ducks (mallards) and tracking their movements and mortality
(NWRC, 2004). For a more detailed description of the telemetry studies (by year), refer to the
Cold Regions Research and Engineering Laboratory (CRREL) report titled Interagency Expanded
Site Investigation, Evaluation of White Phosphorus Contamination and Potential Treatability at
Eagle River Flats, Alaska, FY 98 Report (CRREL, 1999) and the Interagency Expanded Site
Investigation, Evaluation of White Phosphorus Contamination and Potential Treatability at Eagle
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River Flats, Alaska for 1999 through 2002 (CRREL, 2000; CRREL, 2002; CRREL, 2003). Because
of contracting issues or lack of helicopter availability, studies were not completed in 2000 or 2003.

Starting in 2004, ground-based monitoring surveys by patrolling established transects were
introduced as a less costly way to monitor for dabbling duck mortalities. Ground-based mortality
studies focus on areas A, C, C/D, and BT. These areas (1) continue to provide suitable habitat, and
(2) are the location of ponds that have been remediated for WP contamination. One additional area,
Racine Island, was historically the location of WP-contaminated ponds. The ponds on Racine
Island have been remediated, little suitable habitat remains, and aerial surveys have indicated that
since 1997, the population of dabbling ducks using this area has made up an average of only
0.7 percent of the total usage at XU022. As a result of these factors, as well as difficulties with
accessing this area without aerial support, monitoring on Racine Island has been discontinued.

In 2016, mortality surveys were conducted in Areas A, C, C/D, and BT during the fall migration
period. Although the migration appeared to be starting around August 16 (Morrill, 2016), military
operations on the range delayed the start of monitoring until September 1. Monitoring continued
through October 13. At the conclusion of the surveys in October 2016, the ponds on XU022 were
estimated to be at least 80 percent frozen, precluding most waterfowl use and the need/ability for
continued surveying.

Transect Descriptions and Monitoring Frequency

The ground-based mortality surveys consist of monitoring a total of 13 transects. These transects
are modified and monitored at varying frequencies based on where mortalities have been recorded
in recent monitoring events. When few to no mortalities were recorded over a period of years,
monitoring frequencies or transect lengths had been reduced. In an attempt to more closely
reproduce original monitoring transects prior to the 2018 Five-year Review, portions of C/CD Grid
and BT Grid that had not been monitored in more recent years were added to the UFP-QAPP
(USAF, 2016). However, as a result of thigh-deep water in the northern portion of the area, several
segments planned for reinstatement were not monitored; this included the northern half of the Area
C/CD grid and the eastern portion of the northern side of the BT grid. Not only did the water depth
make foot-travel difficult, it also indicated that these areas would not provide dabbling duck
feeding habitat, which typically ranges in depth from around 5 to 50 cm (Racine et al., 1992).
Water depth may have been more conducive to monitoring on foot and dabbling activities in these
areas during earlier operations when the water levels were lowered for remediation efforts.

The transects surveyed during the 2016 migration period are shown on Figure 3-2, and associated
access points are shown on Figure 1-2. Transect descriptions and changes from the planned
transects as outlined in the UFP-QAPP (USAF, 2016) are presented in Table 3-2.

The southern half of Area C/CD Grid, Ditch, southern east-west leg of BT Grid, Pond 730, Duck
Ponds, and Pond 183 transects are located in areas where occasional mortalities have been found.
These transects were accessed from Clunie Point or the northern end of Bomb Crater Road, and
were surveyed three times per week. The Area A transect (accessed through Firing Point Cole)
and C/D Canoe transect (accessed from a trail off of Bomb Crater Road) were monitored weekly.
The canoe transect was the only transect conducted regularly by canoe because the pond was too
deep for safe foot travel.
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Table 3-2: Mortality Survey Transect Descriptions

Transect

Description (including any changes from UFP-QAPP)

Core Transects (surveyed three times weekly)

Ditch Small pools in the northern area where two large interconnected drainage ditches were excavated
for pumping remediation.

Pond 183 Large dabbling duck feeding ponds previously remediated by pumping in Area C.

Pond 730 and Duck Ponds | Large dabbling duck feeding ponds previously remediated by pumping in western Area C/D.

Area C/CD Grid Large rectangular grid extending across northern portion of C Area and southern portion of C/D
Area. Extends across both ponded and thickly vegetated areas. In 2016, the northern segment and
northern portions of the east and west legs were not monitored as planned as a result of thigh- to
waste-deep water.

BT Grid Large, mostly rectangular grid extending across the southwestern portion of C/D Area and the

northeastern portion of BT Area. Western edge generally follows the edge of an irregularly
shaped, many-fingered drainage channel.

Weekly or Biweekly Transects

Area A Starts at the southern end and follows the eastern side of Pond 290, then continues along the

eastern side of the northern A pond complex, returning along the western side of Pond 290.

Approach from an access trail from Lower Cole Point along Otter Creek and the western edge
of ERF.

Canoe Transect of Pond 40 | Starts along the eastern shore of Area C/D; follows the entire edge of Pond 40. Accessed by
walking north approximately 1.2 km along the trail from the former OB/OD Pad, continuing
along a short path down the bluff to the edge of the area. A canoe was used to follow along the

entire edge of Pond 140.

Upland Transects

Forest Edge (four transects) | Four 400-m-long transects running perpendicular into the forest from the salt marsh boundary on

the eastern side of ERF.

Woodland Transect One 50- by 200-m quadrant was located along the forest edge east of the northern Area C marsh,

just north of Clunie Inlet.

Note:
km = kilometer(s)

The final transects were the Upland transects, which were scheduled to be surveyed once and
include the Woodland transect and Transects 1 through 4; and the Upland transects were accessed
from Bomb Crater Road. The purpose of the Upland transect monitoring was to account for duck
carcasses that may have been found by predators and carried to upland areas for consumption.
Prior to pumping and draining operations, when duck mortality rates were higher, predators
(particularly eagles) and ravens were commonly observed to scavenge carcasses of dabbling ducks
found in ERF, sometimes carrying the carcasses to upland perches to feed (Army Engineer
Research and Development Center [ERDC]/CRREL, 2005). As the numbers of mortalities were
reduced through remediation, the predators were observed less frequently and at lower numbers;
however, such scavenging was expected to have continued on a limited basis.

Wetland transect locations were surveyed to sub-meter accuracy using a global positioning system
(GPS) unit. The centerline of the 10-m-wide lanes was marked at transect ends or corners with
1.5-m orange fiberglass markers with the tops painted fluorescent lime green. Some small variations
in the pathways occur from year to year based on interpretation of pond edges (where carcasses
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are often found) and best paths between the corner/transect end stakes. Lanes were further
delineated with 1.2-m wood lath with neon orange-painted tops, placed every 50 or 100 m along
the survey lanes.

Survey and Mortality Recording Procedures

Surveys were conducted by a two-person observation team walking or canoeing (Canoe Transect
of Pond 40 and occasionally some of the core transects during flood tides) each transect lane and
visually scanning for dabbling duck carcasses or feather pile remains. When a carcass or feather
pile was found, the field team recorded the date, location (NAD 27 UTM coordinate using a GPS
unit or estimated from NAD 27 UTM-gridded photo maps of the areas), species (if possible), and
a description of the carcass (i.e., degree of decay, partial or whole, and so on). A unique sequential
sample identification (ID) number was assigned (e.g., MORT 01 and MORT 02) to all carcasses
and feather piles. Carcass or feather pile locations were marked with a polyvinyl chloride pin flag
with the ID number and date. Dabbling duck carcasses in good condition were removed from the
site to avoid later double-counting that could result from the carcass being moved by a predator.
If possible, gizzards were also removed from carcasses for WP analysis.

If a carcass or feather pile was seen outside of a cleared transect lane, the approximate location
was recorded in the field notes; however, the carcass was not collected unless the area had been
cleared by the UXO technician.

3.3.2 Aerial Waterfowl Census Surveys

A total of 13 aerial census surveys was conducted by ABR Inc. Environmental and Research
Services (ABR Inc.), from September 1 to October 16, 2016. In general, surveys were conducted
twice per week, and were flown with a fixed-wing aircraft at an airspeed of 105 to 160 km per
hour and an altitude of 30 to 90 m. Total coverage of XU022 was obtained by overlapping
transects. Over the duration of the study period, surveys were spaced an average of 3.3 days apart.
Observations were recorded regarding the types and numbers of birds observed. ID was made by
species group (such as “dabbling ducks” or “shorebirds™) or species (when possible). The results
of the surveys were compiled and used to determine the approximate fall population of waterfowl.
Population results recorded by ABR assumed a 100 percent turnover rate (i.e., each time a survey
was conducted, all the birds observed had arrived since the previous survey, and all the birds
counted during the previous survey had departed). A complete report on the ABR Inc. observations
in 2016 is included in Appendix D.

The Third CERCLA Five-year Review Report (USAF, 2013a) included the following comment in
Table 8-2, Issues Identified During the Five-Year Review that do not Affect Protectiveness,
regarding waterfowl census data for XU022: “Waterfowl Mortality: Waterfowl populations may
be biased slightly low due to unintentional hazing during seasonal field activities.” The
recommended follow-up action as included in Table 9-2 is “Waterfowl populations should be
re-addressed upon completion of seasonal field activities at the site to ensure that no bias is
represented.” These concerns are considered in Section 4.2.2, where results of aerial surveys are
discussed.
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3.4 Institutional Controls and Other Site Restrictions

XUO022 restrictions, enforced by JBER Environmental and Range Control, include preventing site
access to personnel without appropriate site-specific training on UXO, range procedures, and WP.
Construction and road maintenance activities are also restricted to prevent unnecessary damage to
wetland habitat. Site access is controlled by a locked gate.

In addition, firing is restricted to winter months, when ice protects caps and potential buried
munitions from being exposed by the impact of munitions (Army, 2001; Army, 2005). I1Cs will
remain in place as long as hazardous substances remain onsite at levels that preclude unrestricted
use.

Field teams were prepared to record observations of impacts to access control measures, by
construction and road maintenance activities, or from munitions during monitoring activities
in 2016.

35 Habitat Monitoring

Habitat monitoring has consisted of comparisons of aerial photography of the ERF area and
ground-based photographs of vegetation plots over time to identify changes in vegetation
communities that may be the result of RAs. Since remedial actions have been reduced in recent
years and rapid and dramatic changes in vegetation have not been observed, habitat monitoring
has been discontinued (USAF, 2012; USAF, 2013b). If changes in habitat are suspected as a result
of changes to land use or natural events/disasters (earthquakes or extreme flooding), habitat
mapping could be reinstated.

3.6 Deviations from the Work Plan

3.6.1 Sediment Sampling
The following issues were noted as deviations from the UFP-QAPP (USAF, 2014; USAF, 2016):

e Equipment blanks (EBs) were collected after the completion of all sampling rather than
associated with batches of 20 samples as they were collected in the field.

e Field duplicates (FDs) were named using a “D” suffix; as a result, FDs were not submitted as
“blind” samples to the laboratory.

e The effects of these deviations on the data, if any, are discussed in the DQE summary in
Section 4.1.4.

3.6.2 Dabbling Duck Mortality Monitoring

As noted under Section 3.3.1 in Transect Descriptions and Monitoring Frequency, some changes
were made to the transect routes during fieldwork when some areas were found to be deeper than
expected, making them more difficult to access on foot and less likely to provide suitable habitat
for dabbling waterfowl (see Section 3.3.1 for specific changes to the transects). Because the areas
did not appear to be suitable dabbling habitat, no effect on the mortality data is expected to have
occurred as a result of the changes.
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40 MONITORING RESULTS AND DISCUSSION

This section presents the results of sediment sampling, dabbling duck mortality surveys, aerial
waterfowl surveys, and habitat mapping activities, including comparisons to historic results.
Observations of IC measures are also discussed.

4.1 Sediment Sampling

Sediment sampling in 2016 included grid multi-increment sampling and systematic-random
multi-increment sampling for WP. Figure 4-1 shows the locations of all samples, and Table 4-1
presents the results. Grid multi-increment sampling was used to examine pond areas that had been
remediated to determine whether rebounds in WP concentrations had occurred; systematic-random
multi-increment sampling was used to analyze sediments around cap perimeters to determine
whether caps continued to provide effective barriers over the targeted WP-contaminated
sediments. Multi-increment samples were compared to a project-specific “trigger” concentration
of 0.01 pg/g as stated in the UFP-QAPP (USAF, 2016). Studies have indicated that sediments with
concentrations of 1 pg/g can cause mortality in dabbling duck when ingested. Composite sediment
sample results with concentrations of 0.01 pg/g or greater are considered to have the potential to
indicate the presence of areas of sediments with concentrations of 1 ug/g or greater.

Table 4-1: White Phosphorus Concentrations in Sediment Samples

Sample Location Sample Date Area Sample Type Result (ug/g)
Grid Multi-Increment Samples

Pond 171 C Marsh 14-Sep-16 C Primary ND (0.002)
Duplicate ND (0.0023)

Pond 155 Southwest Grid 14-Sep-16 C Primary ND (0.0021)
Duplicate ND (0.0023)

Pond 183 C 100 m + 14-Sep-16 C Primary ND (0.0017)
Duplicate ND (0.0017)

Pond 109 BT South 100 m + 15-Sep-16 BT Primary ND (0.0018)
Duplicate ND (0.0017)

Pond 109 BT South 100 m - 15-Sep-16 BT Primary ND (0.0017)
Duplicate ND (0.0017)

Triplicate ND (0.0018)

Pond 146 Canoe Point 1 (East, Shore) 13-Sep-16 C Primary ND (0.0017)
Duplicate ND (0.0016)

Pond 146 Canoe Point 2 (West) 13-Sep-16 C Primary ND (0.0016)
Duplicate ND (0.0016)

Systematic-Random Multi-Increment Sediment Samples
Gravel Cap Perimeters

03DIS03 15-Sep-16 C Primary ND (0.002)
03DIS11 15-Sep-16 C Primary ND (0.0021)
03DIS18 15-Sep-16 C Primary ND (0.0033)
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Table 4-1: White Phosphorus Concentrations in Sediment Samples

Sample Location Sample Date Area Sample Type Result (ng/g)
03DIS18 15-Sep-16 Duplicate ND (0.0067)
03DIS21 15-Sep-16 C Primary ND (0.002)
03DIS36 15-Sep-16 C Primary ND (0.012)
03DIS37 15-Sep-16 C Primary ND (0.002)
03DIS37 15-Sep-16 C Duplicate ND (0.005)
03DIS38 15-Sep-16 C Primary ND (0.011)
03DI1S40 15-Sep-16 C Primary ND (0.0019)
03DIS42 19-Sep-16 C Primary ND (0.003)
03DI1543 19-Sep-16 C Primary ND (0.0018)
04DI1S68 15-Sep-16 C Primary ND (0.0021)
04DIS76 19-Sepl6 C Primary ND (0.0019)
04DI1S82 15-Sep-16 C Primary ND (0.0025)
04DI1S84 15-Sep-16 C Primary ND (0.0047)
04DI1S84 (South of Cap) 15-Sep-16 C Primary ND (0.0048)
04DIS85 15-Sep-16 C Primary ND (0.0021)
04DI1S86 16-Sep-16 BT Primary ND (0.0018)
04DIS90 16-Sep-16 BT Primary ND (0.0019)
04D1S93 16-Sep-16 BT Primary ND (0.0019)
04D1S96 16-Sep-16 BT Primary ND (0.0018)
04DIS97 16-Sep-16 BT Primary 0.0017J
04D1S106 16-Sep-16 BT Primary ND (0.0017)
Area BT Duck Pond 16-Sep-16 BT Primary ND (0.0017)
Area C Pond 155 19-Sep-16 C Primary ND (0.0018)
BIP 10 19-Sep-16 C Primary ND (0.0018)
BIP 11 19-Sep-16 C Primary ND (0.0019)
BIPS 5 to 9 West Side 19-Sep-16 C Primary ND (0.0019)
BIPS 5 to 9 East Side 19-Sep-16 C Primary ND (0.0022)
BIPS 5 to 9 East Side 19-Sep-16 C Duplicate ND (0.0025)
Bomb Crater West Side 19-Sep-16 C Primary ND (0.0023)
Bomb Crater East Side 19-Sep-16 C Primary ND (0.0063)
North Ditch West Side 19-Sep-16 C Primary ND (0.0018)
North Ditch East Side 19-Sep-16 C Primary ND (0.0021)
Pond 23 19-Sep-16 C Primary ND (0.0025)
South Ditch East-West Side 19-Sep-16 C Primary ND (0.0035)
South Ditch East-East Side 19-Sep-16 C Primary ND (0.0016)
Cross-South Ditch Junction-North Side 19-Sep-16 C Primary ND (0.002)
Cross-South Ditch Junction-West Side 19-Sep-16 C Primary ND (0.0025)
Cross-South Ditch Junction-East Side 19-Sep-16 C Primary ND (0.0019)
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Table 4-1: White Phosphorus Concentrations in Sediment Samples

Sample Location Sample Date Area Sample Type Result (ug/g)
South Ditch West-West Side 19-Sep-16 C Primary ND (0.0017)
South Ditch West-East Side 19-Sep-16 C Primary ND (0.0018)
South Ditch West-East Side 19-Sep-16 C Duplicate ND (0.0019)
Pond 730 SW West Side 16-Sep-16 BT Primary ND (0.002)
Pond 730 SW East Side 16-Sep-16 BT Primary ND (0.0022)
Pond 730 North 16-Sep-16 BT Primary ND (0.0021)
Pond 730 North 16-Sep-16 BT Duplicate ND (0.0023)
Pond 730 South 16-Sep-16 BT Primary ND (0.002)

Notes:

Bold font highlights a WP detection.
Red font indicates sediment sample collected from caps that were expanded or augmented in February 2013.

Sample location names are based on historical CRREL naming scheme for alignment with previous samples at the same
locations.

ND = nondetect (at or above the indicated limit of detection)
4.1.1 Grid Multi-Increment Sampling

As described in Section 3.2.1, grid multi-increment sampling is designed to detect a 2-m-diameter
WP-ordnance impact point if one exists within the 5.46- by 20-m decision unit. Grid
multi-increment samples were collected from seven decision units within the ponds that previously
had the highest WP concentrations before treatment, including Ponds 109, 146, 155, 171, and 183
(Figure 4-1). WP was not detected in grid multi-increment samples.

Previous samples in the Pond 155 grid area indicated that low levels of WP were present; in 2010,
2011, and 2012, sample results ranged from 0.00008 to 0.054 pg/g. Historical data are included
in Appendix E. A temporary cap (composed of hand-carried cobble) was installed in the area in
July 2011, and a permanent cap was installed in February 2013 to prevent dabbling duck from
accessing the contaminated sediment. This required the Pond 155 sampling grid to be shifted
approximately 11.4 m west of the planned location.

The results of 2016 grid multi-increment sediment sampling are presented in Table 4-1 and
Figure 4-1; historic sampling results can be found in Appendix E; and the 2016 analytical data
package and a summary table can be found in Appendix F.

4.1.2 Systematic-Random Multi-Increment Sampling

A total of 44 primary and five duplicate systematic-random samples were collected from around
permanent and temporary caps in Areas C and C/D (Figure 4-1). These samples were used to
determine whether the gravel caps effectively covered areas that had been previously identified as
having WP contamination, thereby preventing access by dabbling duck. One sample, collected
from the perimeter of cap 04DI1S97, contained a detectable concentration of WP (0.0017 pg/g)
below the trigger concentration of 0.01ug/g. It should be noted that two samples, collected from
cap perimeters 03DIS36 and 03DIS38, had limits of detection greater than the trigger

Performance-Based Remediation (PBR) 4-3 Joint Base Elmendorf-Richardson, Alaska



XUO022 - Eagle River Flats, OUC 2016 Remedial Action Long-Term Management Report August 2017

concentration of 0.01 (0.011 and 0.012 pg/g, respectively); however, minimum detection limits
for both were below the trigger concentration (0.003 and 0.0032 ug/g, respectively.)

Six of the caps were expanded or augmented in February 2013 following the previous 2012
sampling event. Caps were expanded based on previous sediment sampling results, observations
of magnetic anomalies, and concentrations of dabbling duck deaths. The caps that were expanded
include the following:

03DIS03

03DIS18

04D1S84

Area BT Duck Pond Drainage Channel
Area C Pond 155

Pond 730 North Arm

Based on the results of the 2016 monitoring, which had no detections of WP for samples collected
around the perimeter of the expanded and augmented caps, the areas that had been targeted during
the 2013 capping operations have been successfully covered.

4.1.3 Discrete Sampling

Historically, when potential WP-containing anomalies were detected during UXO clearance
activities, a discrete sample was collected from the surrounding sediment to determine whether the
round had associated residual WP. In 2016, although magnetic anomalies were identified and
marked for avoidance purposes, none were identified as potential WP-containing rounds (i.e., no
visual clues such as “grains” of white in nearby sediments, identifiable exposed portions of the
anomaly, or concentrations of dabbling duck deaths near the anomaly were observed). As a result,
no discrete sediment samples were collected during the 2016 monitoring event.

4.1.4 Data Quality Analysis

Sediment samples were stored, processed, and analyzed according to procedures outlined in the
UFP-QAPP (USAF, 2016). Samples were analyzed using U.S. Environmental Protection Agency
Method 7580. A data quality evaluation was conducted to assess whether the data met project
objectives. The evaluation found the following:

e Quality control samples including FDs, matrix spike/matrix spike duplicates, and EBs were
collected at the frequencies outlined in the UFP-QAPP.

e The FD sample identifications were labeled with a “D” suffix on the original sample
identification. This naming convention would allow the laboratory to identify FD sets. There
was no net effect on the data quality because all FD sets were nondetect for the target analyte.

e The collection of EBs at the end of the field event (rather than associated with batches of
20 samples as they were collected in the field) did not affect data quality. All EB results were
nondetect, and only one sediment sample had a detection of WP; therefore, there is no
indication of cross-contamination. Because WP oxidizes on contact with air, if trace amounts
remained on sampling implements following decontamination procedures, they would have
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oxidized in seconds during travel between sampling locations (which generally took a
minimum of about 5 minutes between systematic-random samples around cap locations and
longer for grid multi-increment sampling for ponds).

e No data were rejected, and completeness for all method/matrix/analyte combinations was
100 percent.

e No data were qualified because of low-level detections in the method blanks and EBs.

Overall precision and accuracy of the data, as measured by field and laboratory quality control
indicators, suggest that data are usable for project objectives. The complete Data Quality
Evaluation can be found in Appendix F.

4.2 Dabbling Duck Mortality Studies

Waterfowl mortality studies were conducted using ground-based transects and aerial surveys. The
ground-based transect surveys identify waterfowl mortalities, and the aerial surveys estimate the
numbers of waterfowl feeding in the XU022 area. Together, these numbers were used to calculate
the mortality rate.

4.2.1 Dabbling Duck Mortality Transects

A total of 11 dabbling duck mortalities, including nine feather piles and two carcasses, were
recorded during the 2016 field season (Figure 4-2 and Table 4-2). “Feather piles” are mortalities
that were depredated by scavengers; therefore, the term includes locations where only feathers
remained as well as partial carcasses (generally including feathers as well as bones or wings, and
occasionally organs). In addition to dabbling ducks, a single tundra swan carcass was observed on
the canoe transect.

Table 4-2: Summary of 2016 Mortalities by Transect

Transect Carcass Feather Pile Total
Ditch 1 2 3
Pond 730 0 1 1
Pond 183 0 0 0
Duck Pond 0 1 1
BT 0 0 0
C/ID 0 1 1
Other Area C 1 2 3
Canoe (Pond 40) 0 0 0
Upland 0 0 0
Area A 0 2 2
Total 2 9 11

Note: “Other Area C” category includes off-transect locations such as access routes and capped locations that were not part of the
required transect monitoring.

Performance-Based Remediation (PBR) 4-5 Joint Base Elmendorf-Richardson, Alaska



XUO022 - Eagle River Flats, OUC 2016 Remedial Action Long-Term Management Report August 2017

In general, carcasses were discovered near pond edges, presumably near the location where the
duck had ingested a lethal dose of WP. Based on studies of WP ingestion by ducks in 1992, the
behavior of ducks after WP ingestion included a variety of abnormal postures such as arching the
neck over the back, swimming with the head down, swimming in circles, and convulsing
(Racine et al., 1992). These symptoms suggest that after manifestation begins, the individual is
unlikely to be oriented enough to fly or travel purposefully, and would therefore perish in the
general area where the poison was ingested.

Being the product of predation, feather piles were more frequently associated with available
vantage points such as the stone ballast caps, muskrat “popups” (piles of vegetation), logs, towers,
and range targets such as vehicles or portions of vehicles, and other debris. Mortality transects,
when possible, were positioned along the edges of actively used feeding ponds, and passed by area
vantage points to aid in the detection of the mortalities.

Gizzards were collected from two dabbling duck carcasses. (Although swans have the potential to
ingest WP during feeding, only dabbling ducks are included in the mortality metrics; therefore, the
swan’s gizzard was not collected for analysis.) Both gizzards tested positive for WP
(concentrations of 0.0024 pg/g for Mort 001 and 0.25 pg/g for Mort 008 [Figures 4-1 and 4-2]).
Dabbling ducks with gizzards that test positive for WP are assumed to have been killed from
ingesting WP-contaminated sediment, regardless of concentration. Because of the uncertainties in
determining the cause of death from evidence remaining at a feather pile, it is standard operating
procedure to assume that all dabbling duck represented by feather piles also died as a result of WP
poisoning. This provides a conservative estimation, or a possible overestimation, of 11 dabbling
duck mortalities resulting from WP poisoning in 2016.

Ultimately, mortality numbers and locations are dependent upon the presence of accessible
WP-contaminated sediment and the size of the populations feeding in those areas where accessible
WP-contaminated sediments persist. As shown in Tables 4-2 and 4-3, the highest numbers of
mortalities since 2004 have been found along the Ditch transects, followed by Pond 730 transects.
Together, these two transects had approximately two-thirds of the total mortalities found during
the 2004 through 2016 field seasons combined. These results are consistent with historical
sediment sampling results, which identified localized WP hot spots in these areas through 2011.
Five of the six caps that were expanded in February 2013 (to cover the identified WP hot spot
areas) were located in these two transect areas; the sixth cap expanded in 2013 was associated with
an active drainage channel. The Canoe transect and Area A had the next-highest frequency of
mortalities, with 28 total each. During 2004-2016, Pond 183, the Duck Pond, C/D transect, and
other areas between transects in Area C had mortalities recorded less frequently. The low
occurrence of mortalities in areas other than the Ditch and Pond 730 transects, especially in the
last 3 years, indicates that there is less probability of the persistence of accessible WP hot spots in
these areas.

Table 4-3: Summary of 2004-2016 Mortalities by Transect

Transect 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016 Total
Ditch 64 25 6 13 4 5 11 2 6 3 139
Pond 730 17 7 9 9 5 21 6 8 6 1 89

Performance-Based Remediation (PBR) 4-6 Joint Base Elmendorf-Richardson, Alaska



XUO022 - Eagle River Flats, OUC 2016 Remedial Action Long-Term Management Report August 2017
Table 4-3: Summary of 2004-2016 Mortalities by Transect
Transect 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016 Total
Pond 183 9 1 3 1 0 0 2 0 1 0 17
Duck Pond 3 3 0 1 0 0 0 0 4 1 12
BT 0 0 0 0 0 0 0 0 0 0 0
C/ID 6 3 2 3 0 0 0 0 1 1 16
Other Area C 3 2 0 2 1 1 0 0 1 3 13
Canoe (Pond 40) 6 4 1 0 2 8 0 4 3 0 28
Upland 2 0 0 0 1 0 0 0 0 0 3
Area A 1 4 2 7 0 9 3 0 0 2 28
Total 111 49 23 36 13 44 22 14 22 11 345

As shown in Table 4-4, the number of recorded dabbling duck mortalities has dramatically
declined since 1996. Full-scale remediation, which occurred from 1999 to 2004, reduced the area
of WP-contaminated sediments by pumping large areas dry and allowing the WP to sublimate and
oxidize. Subsequent operation targeted smaller areas with pumping or capping.

Table 4-4: Recorded Dabbling Duck Mortalities in Eagle River Flats (1996-2016)

Year Remedial Activity Recorded Mortalities
1996 Investigative studies 655
1997 240
1998 355
1999 Full-scale remediation (pumping large areas dry) 198
2000 NA
2001 87
2002 203
2003 NA
2004 Limited remediation (smaller-scale pumping and capping operations) 111
2005 49
2006 25
2007 Capping operations (with very limited pumping to facilitate sediment sampling) 35
2008 12
2009 44
2010 22
2011 14
2012 22
2016 11
Note:

From 1996 to 2002, recorded mortalities were based on dabbling duck telemetry. From 2004 to the present, recorded mortalities
have been based on surveying ground-based mortality transects.
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4.2.2 Aerial Mortality Surveys

A total of 13 aerial census surveys were conducted by ABR Inc. from September 1 to October 13,
2016, to determine the fall 2016 waterfowl population. In comparison, 21 aerial surveys were
conducted in 2012, 24 were conducted in 2011, and 28 were conducted in 2010. Although the
frequency of surveys was relatively the same (a goal of twice per week and an overall average of
one survey every 3.3 days), the observation period was shorter in 2016. This shortening was a
result of range activities preventing the normal mid-August start and 80 percent ice coverage
occurring in mid-October.

The two most common species of waterfowl in 2016 (2,439 Canada geese and 3,838 mallard
ducks) were the same as in 2012 and previous years, although unlike previous years, mallards were
more common than Canada geese in 2016. In descending order, the next most common species
included American wigeon (1,944), swans (512), northern pintails (491), sandhill cranes (400),
green-winged teal (342), and white-fronted geese (191). Of these species, mallards, American
wigeons, northern pintails, and green-winged teal are dabbling ducks (the types most likely to
consume WP-contaminated sediment while feeding). The ABR Inc. report detailing the 2016 aerial
census survey results is included in this report as Appendix D. The population numbers listed here
are based on totaling the numbers of each species or species group across all surveys without any
adjustments (e.g., adjustments for birds that might be present during more than one survey, and
S0 on).

Estimating a total dabbling duck population for comparison to the number of dabbling duck
mortalities from periodic aerial census data is complicated by (1) lack of information regarding
whether any of the ducks counted during one census flight were also present during the previous
census, and (2) not knowing how many transient dabbling ducks use the area between censuses
and are therefore not counted.

Part of the purpose for the telemetry studies conducted during 1996-2002 was to estimate the
turnover rate. The turnover rate was used to calculate the number of ducks that migrate into ERF
to feed and then leave before the next aerial census flight, and ultimately estimate the fall dabbling
duck population. This is important because these transient dabbling ducks need to be accounted
for to accurately determine the annual fall population of ducks. NWRC calculated an average
annual turnover rate of 0.83 during the survey period based on the telemetry data, and determined
that the turnover rate was fairly constant from year to year.

Using the turnover rate of 0.83, the NWRC model uses the dabbling duck population as counted
in the aerial survey (Aerial Count of Dabbling Ducks), and then adjusts for the average turnover
to determine an estimated total duck population for that census period (Total Population Adjusted
for Turnover). The total increase (Population Change) in duck population for each census period
is then estimated by subtracting the previous period’s adjusted population from the current period’s
adjusted population. If the current period’s population is higher than the previous period, then the
difference is the total increase in duck population for that period. If the current period’s population
is lower than the previous period, then there was no net increase in the duck population for that
period. At the end of the season, the increases for each census period are summed to give the total
estimated dabbling duck population for the season.
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Table 4-5 presents the 2016 fall population estimate. The total fall dabbling duck population was
determined to be 1,535 birds in 2016. As shown in Table 4-6, the fall population for 2016 was the
second lowest since 2004 (2012 was the third lowest recorded population). For comparison, the
observed number of mortalities was 22 in 2012 (out of an estimated total population of 2,239);
14 in 2011 (out of an estimated total population of 2,695); and 22 in 2010 (out of an estimated
total population of 5,245).

To address the Five-year Review Report comment from 2013 regarding ensuring that population
data is not biased low as a result of unintentional hazing during seasonal activities, the following
information was considered: the 2016 population was one of the lowest populations recorded,
which could have been the result of many individual or combined factors, including military
training activities conducted on the JBER ranges in August, survey techniques, the late start to
monitoring, or other factors such as unintentional hazing by survey crew. Field observations did
not indicate that unintentional hazing by personnel on foot caused waterfowl to depart the wetland,
only to move to the next open pond area. This could affect concurrent aerial surveys if the
waterfowl happened to move to a nearby area that had already been observed, or if the waterfowl
had already been counted and moved to an area that had not been counted. However, it seems
unlikely that waterfowl would consistently move in a way such that they would not be counted or
would be counted twice consistently. Field crews did not observe movement of waterfowl that
appeared to be the result of unintentional hazing by the survey plane. It also seems unlikely that
unintentional hazing would bias population numbers differently compared with previous
monitoring years.

In sum, waterfowl were not observed leaving the wetland as a result of ground or aerial survey
activities, and movement of waterfowl within the wetland (although not purposefully tracked)
seems unlikely to result in consistent under- or over-counting the population present. Biasing the
population count low (if it did occur as a result of unintentional hazing) would consequently bias
the calculated mortality rate high, which would result in a more conservative estimation of the
percent mortality and would not affect the protectiveness of the RAOs. In addition, the mortality
rate calculations are also provided as a range based on the acknowledgement that there are many
uncertainties involved in accurately determining the number of mortalities and total population for
the dabbling ducks (see Section 4.2.3).

Table 4-5: Aerial Census Data and Estimated Population

Observation Aerial Count of Dabbling Ducks | Total Population Adjusted for Turnover Population
Date (D) (Total = D/0.83) Change
1-Sep-16 752 906 906
6-Sep-16 894 1,077 171
9-Sep-16 775 934 0
13-Sep-16 695 837 0
15-Sep-16 680 819 0
19-Sep-16 543 654 0
23-Sep-06 510 614 0
26-Sep-16 729 878 264
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Table 4-5: Aerial Census Data and Estimated Population

Observation Aerial Count of Dabbling Ducks | Total Population Adjusted for Turnover Population

Date (D) (Total = D/0.83) Change
29-Sep-16 344 414 0
2-Oct-16 473 570 155
7-Oct-16 368 443 0
11-Oct-16 233 281 0
13-Oct-16 265 319 39
Total Population for 2016 1,535
Notes:

Total Population Adjusted for Turnover: Assumes that the Aerial Count of Dabblers on a given date accounts for 83 percent of the
ducks that have been present in ERF since the previous census.

Population Change: Assumes that an increase in Total Population Adjusted for Turnover over the previous census are "new"
individuals visiting ERF.

Total Population for 2016: Total of positive Population Change.
4.2.3 Estimation of Mortality Rate

The dabbling duck population estimate is used in conjunction with the compiled dabbling duck
mortality data collected from the ground-based transect surveys to estimate a percentage mortality
rate for the total fall dabbling duck population of ERF.

Based on the observed number of mortalities (11) and total population (1,535) in 2016, the
estimated mortality rate is 0.72 percent. Despite the low total population, the calculated mortality
rate remains within the range of other recent monitoring events. Mortality rates since 2004 are
shown in Table 4-6. Since 2006, the calculated mortality rates have been below the long-term RAO
target of less than 1 percent.

The following uncertainties may be involved when determining a mortality rate:

e Inaccuracies in counting dabbling duck numbers during the aerial census flights

e Variable periodicity of aerial flights, which might miss “peaks or valleys” of dabbling duck
population

e Application of an average turnover rate instead of a site- and time-specific turnover rate

e Imprecision in counting WP-poisoned dabbling duck on the ground because of the following:
— Missing carcasses along a transect
— A small contaminated area not covered by a transect

— Dabbling ducks that feed in a known contaminated area (with transects) but manage to fly
to and perish in another area without transects (although this is unlikely based on the

Performance-Based Remediation (PBR) 4-10 Joint Base Elmendorf-Richardson, Alaska



XUO022 - Eagle River Flats, OUC 2016 Remedial Action Long-Term Management Report August 2017

physical responses to WP poisoning) or are carried to a nontransect area by a scavenger or
predator

— Birds killed by causes other than WP poisoning, but for which no evidence exists to rule
out WP poisoning because of post-mortem predation

— Multiple feather piles from the same mortality (distributed by predators) being counted as
multiple mortalities

There are no agreed-upon procedures to quantify these uncertainties, and any estimate of
uncertainty is likely questionable. However, as a highly conservative measure of uncertainty, a
variability analysis is performed to calculate mortality if the fall population of dabbling ducks
varies by plus or minus 20 percent of the calculated population, and if the dabbling duck mortality
rate were to be 50 percent higher than counted during the ground-based transect mortality surveys.

With the potential errors for total population and mortality applied, the variability analysis
indicates that the mortality rate could range from 0.3 to 1.4 percent in 2016 (Table 4-6). This is
similar to other calculated ranges since 2006. Figure 4-3 plots mortality rate as a percentage of the
total fall dabbling duck population from 1996 through 2016, and shows the upper and lower
uncertainty estimates. Figure 4-4 plots the mortality rates alongside the annual populations.
Because of the natural population variability and the considerable uncertainties in estimating both
population and mortality, the mortality rate will undoubtedly vary slightly from year to year.
However, the long-term trend has been a reduction in mortality resulting from WP, and the
calculated mortality rate has remained below 1 percent. This reflects the substantial amount of
remediation that has occurred over the last 14 years.

Table 4-6: Estimated Mortality Rates with Uncertainties

Fall Population Fall Population Mortality Rate

Calculated from Census Estimates Mortality Calculated Range with
Year (using 0.83 turnover) (+20%) (Observed £50%) Mortality Rate Uncertainty
1996 5,413 4,330 to 6,496 655 to 983 12.10% 10.1t0 22.7%
1997 6,063 4,850 to 7,276 240 to 360 4.00% 3.3t07.4%
1998 3,772 3,018 to 4,526 355 t0 533 9.40% 7.8t017.7%
1999 1,334 1,067 to 1,601 198 to 297 14.80% 12.4t0 27.8%
2001 3,628 2,902 to 4,354 8710131 2.30% 2.0t04.5%
2002 3,112 2,490 to 3,734 203 to 305 6.50% 541t012.2%
2004 3,659 2,927 t0 4,391 111 to 167 3.00% 25t05.7%
2005 2,130 1,704 to 2,556 49t0 74 2.30% 1.9t04.3%
2006 4,479 3,583 105,375 2510 38 0.60% 0.5t01.1%
2007 5,279 4,223 t0 6,335 351053 0.70% 0.6t0 1.3%
2008 5,895 4,716 to 7,074 12to 18 0.20% 0.2t0 0.4%
2009 4,760 3,808 to 5,712 44 to 66 0.90% 0.7t01.7%
2010 5,245 4,196 to 6,294 2210 33 0.40% 0.3t00.8%
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Table 4-6: Estimated Mortality Rates with Uncertainties

Fall Population Fall Population Mortality Rate
Calculated from Census Estimates Mortality Calculated Range with
Year (using 0.83 turnover) (x20%) (Observed +50%) Mortality Rate Uncertainty
2011 2,695 2,156 to 3,234 14t0 21 0.50% 0.4 t0 0.9%
2012 2,239 1,791 to 2,687 221033 0.98% 0.4t01.8%
2016 1,535 1,228 10 1,842 6to17 0.72% 0.3t01.4%
4.3 Institutional Controls and Other Site Restrictions

During monitoring activities, field personnel did not observe any activities or impacts indicating
that the existing I1Cs (specifically, access control measures) are not effective. The site access gates

remained locked, and there were no signs of attempted access at any other locations.

In addition, no signs of new impact craters were observed during the monitoring period from
September 1 through final demobilization activities on October 18, 2016.
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5.0 CONCLUSIONS

This section describes the status of progress toward the achievement of the RAOs based on
reduction of dabbling duck mortality (as a percentage of the population), and also discusses the
remedial success relative to the reduction in areas with contaminated sediment. The effectiveness
of current ICs is also summarized.

5.1 Status of Progress toward Achievement of Remedial Action Objectives

As described in Section 1.0, the OUC ROD for XU022 (CH2M HILL, 1998) included two RAQOs
based on reducing the mortality rate of dabbling ducks attributable to WP. The RAOs included a
short-term objective to reduce the mortality rate to less than 50 percent of the 1996 mortalities,
estimated at 1,000 individuals, within 5 years (by 2003), and a long-term objective to reduce the
mortality rate to less than 1 percent of the migrating population within 20 years (by 2018).

As presented in Table 4-6, Figure 4-3, and Figure 4-4, the mortality rate of dabbling ducks at
XU022 indicates that both RAOs have been achieved. Refinement of the mortality model in 2005
reduced the calculated 1996 number of mortalities from 1,000 to 655 dabbling ducks (Bigl and
Collins, 2007). Therefore, to meet the short-term RAO, the allowable number of dabbling duck
deaths attributable to WP needed to be less than 327 by 2003. As shown in Table 4-4, dabbling
duck mortality rates since 1999 have been less than this target number. Based on the mortality
data, the short-term RAO was met.

The calculated mortality rate has been below 1 percent since 2006, meeting the long-term RAO
within 8 years rather than 20 years as allowed by the RAO. The upper bound of the conservative
estimated range also was below 1 percent in 2008, 2010, and 2011. Overall, dabbling duck
mortality resulting from WP poisoning has decreased substantially in ERF since remedial activities
began.

To ensure the continued success of the remedial actions at XU022, periodic monitoring will
continue. The 2011 Memo to Site File (USAF, 2011) states that after 2012, monitoring will be
conducted during years preceding 5-year reviews. The 2016 event was conducted in preparation
for the 5-year review that is scheduled for February 2018. Mortality monitoring will next be
conducted in 2021 in preparation for the February 2023 5-year review (Table 5-1).
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Table 5-1: Modified Remedial Action Schedule, 2016-2022

2016 2017 2018 2019 2020 2021 2022

Monitoring

M1. Dabbling duck mortality surveys using telemetry X X
(1999 through 2004) and ground-based surveys
(2005 through present)

M2. Aerial waterfowl surveys X X
M3. WP monitoring of treated ponds X X
M4. WP composite sampling in untreated areas This element is complete, conducted from 1999 to 2003 to identify

areas of WP contamination; could be reinstated if new areas of
contamination are suspected.

M5. GIS database management xa ‘ xa ‘ ‘ ‘ ‘ X2 | xa
M6. Pond surveys, ground truthing, limited aerial This element has been removed from the revised schedule.
survey
M7. Aerial photography and interpretation Xb Xb
M8. Mapping of physical habitat changes and Xb Xp
vegetation rebound
Treatment
T1. Pond pumping treatment (active) Active pumping occurred through 2007. This element has been
discontinued because all identified areas of WP that could be treated
with pumping and drying have been successfully remediated.
T2. Cap and fill application X¢ X
T3. Cap and fill integrity inspection Xd xd
T4. Hazing (contingency) This element was intended to deter waterfowl use of WP-contaminated

areas prior to remediation, and was discontinued in 1999.

8GIS database management, scheduled for the year following mortality studies and sediment sampling according to the 2011 Memo
to Site File (USAF, 2011), actually begins when data collection for mortality and sediment monitoring tasks (under items M1, M2,
M3, M4, and T2) occur. As a result, this item is included for both years of each monitoring event.

bBased on the 2011 Memo to Site File, item M8 (and therefore associated item M7) was to be discontinued after 2012 unless major
land use or habitat changes had occurred. No such changes have occurred since 2012; therefore, these items did not occur in 2016
and are not likely to be required in 2021.

¢Cap and fill application (T2) will occur the year following sediment sampling activities if the cap and fill integrity inspections
(T3) indicate that areas of WP-contaminated sediments are present and pose a threat to dabbling ducks. Results of 2016 cap and
fill integrity inspections indicate that caps are currently effectively preventing access to WP-contaminated sediments.

dCap and fill integrity inspection, conducted by sampling cap perimeters to determine whether targeted WP-contaminated sediments
had been successfully covered, was scheduled for 2017 (and by extrapolation, 2022) according to the 2011 Memo to Site File, but
is completed during the same time period as other sediment sampling. This allows preparation for possible capping operations (if
areas of WP contamination are identified) the following winter/spring (February in recent years) when ice cover allows the heavy
equipment to access the wetland without damaging the habitat.
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5.2 White Phosphorus-Contaminated Sediment

Although reduction or elimination of WP-contaminated sediments with concentrations above any
specific level is not a specific RAO for this project, the increase of areas considered successfully
remediated (where accessible sediment no longer has concentrations of WP capable of causing
dabbling duck mortalities) is a positive measure of the success of the response actions. The 1998
ROD identified 57 acres of pond areas as contaminated or potentially contaminated at ERF;
Figure 5-1 shows the status of ponds at XU022 at the time of the ROD (CH2M HILL, 1998).
Monitoring activities performed since 1999 have indicated that some areas previously thought to
be contaminated were not, whereas other areas thought to be uncontaminated were contaminated.
The current revised estimate of the total area that had been contaminated by WP (before treatment)
is approximately 47 acres. Pumping and draining remediation activities have successfully treated
most of those contaminated 47 acres. Smaller hot spots with WP concentrations above the target
of 1 ug/g in areas that could not be drained or pumped consisted of approximately 0.5 acre; these
areas were remediated through capping. Figure 1-2 shows the current status of ponds at XU022.

In 2016, only one sediment sample, from the perimeter of cap 04D1S97, contained detectable WP.
The concentration, 0.0017 ug/g, was below the identified project trigger value. WP was not
detected in any of the grid samples from the ponds. Sediment sampling results indicate that
previously contaminated pond areas remain uncontaminated, and that the installed caps have been
adequately placed to cover the identified areas of sediment with contamination at concentrations
capable of causing mortalities in dabbling ducks.

5.3 Institutional Controls and Other Site Restrictions

Based on field observations, the current ICs and other site restrictions are continuing to prevent
unauthorized access and unnecessary damage to the wetland habitat. During monitoring activities,
field personnel did not observe any activities or impacts indicating that the existing ICs (specifically,
access control measures) are not effective. The site access gates remained locked, and there were
no signs of attempted access at any other locations. 1Cs will remain in place as long as hazardous
substances remain onsite at levels that preclude unrestricted use.

In addition, no signs of new impact craters were observed during the monitoring period from
September 1 through final demobilization activities on October 18, 2016. This indicates that
restrictions on firing within the range (Army, 2001; Army, 2005) also continue to be effective in
protecting the wetland habitat.
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NOTES:
1. Coordinate System: UTM Zone 6, NAD27, meters.
2. Aerial imagery from August 29, 2012.
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NOTES:
1. Coordinate System: UTM Zone 6, NAD27, meters.
2. Aerial imagery from August 29, 2012.
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Figure 4-3: XU022 Mortality Rates Since 1996
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NOTES:
1. Coordinate System: UTM Zone 6, NAD27, meters.
2. Aerial imagery from August 29, 2012.
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DEPARTMENT OF THE AIR FORCE
673D AIR BASE WING
JOINT BASE ELMENDORF-RICHARDSON ALASKA

23 November 2011
MEMORANDUM TO THE SITE FILE

Site Name and Location

Operable Unit C - Eagle River Flats Impact Area
Joint Base Elmendorf-Richardson

Statement of Purpose

The purpose of this Memorandum to the Site File is to present a non-significant or minor change
to the Record of Decision (ROD) for Eagle River Flats (ERF) - Operable Unit C (OUC), now
part of Joint Base EImendorf-Richardson (JBER). This site was originally part of Fort
Richardson, Alaska but, in October 2010, Fort Richardson was joined with EImendorf Air Force
Base to become Joint Base EImendorf-Richardson.

This Memorandum to the Site File was prepared in accordance with the EPA Guide to Preparing
Superfund Proposed Plans, Records of Decision, and Other Remedy Selection Decision
Documents (July 1999, Section 7.3.1 and Highlight 7-1), and will become part of the
administrative record for OUC and JBER.

Regulatory History, Site Description, and Selected Remedy
Regulatory History

Fort Richardson, Alaska was proposed for the National Priorities List (NPL) in June 1993 and
placed on the NPL in August 1994. On December 20, 1994, a Federal Facilities Agreement
negotiated between the US Army, EPA, and ADEC established the framework and schedule for
all CERCLA activities conducted at Fort Richardson. 125 potential source areas were identified
at Fort Richardson and 79 of those were selected for No Further Action. The remaining 46
source areas were either grouped into one of four operable units (A-D) or were designated for
parallel-track actions pursuant to a Two Party Agreement between the Army and ADEC. OUE,
a fifth operable unit, was designated in the OUD ROD signed in 2000. Eagle River Flats Impact
Area and the adjoining OB-OD Pad (a RCRA unit) were designated as Operable Unit C.

The ROD for OUC was signed by the US Army, US Environmental Protection Agency (EPA)
and the Alaska Department of Environmental Conservation (ADEC) on September 30, 1998. It
was prepared in accordance with Section 117 of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and Chapter 40 of the Code of Federal Regulations
(CFR), Section 300.430 of the National Oil and Hazardous Substances Pollution Contingency
Plan.
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Site Description

ERF is an artillery and mortar impact area located at the mouth of Eagle River where it flows
into Knik Arm. The ERF is an estuarine salt marsh approximately 2,160 acres in size. ERF has
been in use by the US Army since the early 1940’s.

Unusually high mortality of dabbling waterfowl at ERF was discovered in the early 1980’s,
resulting in a series of studies to determine the cause. Initial investigations began around 1982,
but it was not until late in 1990 that white phosphorus (WP) was determined to be the causative
agent in the death of dabbling waterfowl. WP particles had been dispersed into the impact area
during detonation of specific smoke munitions. Dabbling waterfowl, such as teal and mallards
that feed mainly on seeds and insects in shallow pond bottom sediments, consumed WP particles
while grazing for food, which resulted in mortality.

Selected Remedy

The selected remedy outlined in the ROD was to reduce white phosphorus contamination by
draining ponds and other water bodies with pumps in an effort to dry out the contaminated
sediments causing the WP to sublimate and oxidize.

Two temporal remedial action objectives (RAOs) were established for OUC as follows:

1) Within 5 years of the ROD being signed, reduce the dabbling duck mortality rate
attributable to white phosphorus to 50 percent of the 1996 mortality rate attributable to
white phosphorus. Radio tracking and aerial surveys suggest that about 1,000 birds died
from white phosphorus at ERF in 1996. Therefore, the allowable number of duck deaths
from white phosphorus would be approximately 500.

2) Within 20 years of the ROD being signed, reduce the mortality attributable to white
phosphorus to no more than 1 percent of the total annual fall population of dabbling ERF
ducks. Currently, that population is about 5,000. Therefore, the allowable number of duck
deaths from white phosphorus would be approximately 50. This long-term goal could be
adjusted based on future population studies conducted during the monitoring program.

The original sequence and schedule for monitoring and maintenance activities that were to be
conducted at ERF are presented in Tables 7-1 and 7-2 of the OUC ROD. However, the schedule
that was published in the ROD was primarily for cost estimation purposes, and the agencies
understood that minor modifications would almost invariably be necessary as active remediation
progressed.

Remedial action (active pond pumping/draining) began in 1999. The short-term RAO was
achieved after one year of the start of remedial action and the long-term RAO was first achieved
in 2006, as well as during subsequent years. The consistent downward trend in mortality since
year 2000 is a strong indication of the success of the selected remedy, as well as the strength and
reliability of the data. The mortality monitoring data used as a basis for this decision is presented
in Table 1. The 2011 data set is not yet complete, but 14 waterfowl mortalities were detected and
attributed to white phosphorus. Based on preliminary waterfow! population data, the projected
mortality rate for 2011 is 0.3%, less than the long-term RAO.
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Table 1. Dabbling Duck Mortalities - 2004 through 2010

ITEM 2004 | 2005 2006 2007 2008 2009 2010
Observed Dabbling | 5659 | 5139 | 4479 | 5279 | 5805 | 4760 | 224
Duck Population

Observed Mortality | 111 49 25 35 12 44 22
Mortality Rate 30% | 2.3% 0.6% 0.7% 0.2% 0.9% 0.4%

Basis for this Document

During a meeting in January 2008, the Remedial Project Managers (RPM) agreed that in light of
the accelerated achievement of the long-term RAO, as well as previously agreed to modifications
to the treatment schedule, the remedial action schedule outlined in the ROD needed to be
updated. Based on this agreement, a modified schedule was incorporated into the work plan for
the 2008 season and later incorporated in Table 1.1 of the 2009 Long Term Monitoring Work
Plan for Operable Unit C - Eagle River Flats. The following sections discuss the major
components of the selected remedy and compare the ROD schedule to the currently proposed
LTM schedule (see Table 2).

Element M1 (Waterfowl telemetry and mortality monitoring): The initial estimate was that
active pond draining would be completed within 5 years of signing the ROD (1999-2003) and
that mortality monitoring would be conducted for 3 additional years to ensure the RAOs had
been achieved. Subsequent monitoring was to be conducted in years 10, 15, and 20. However,
active pond draining was conducted from 1999 through 2007, necessitating continued mortality
monitoring. Additionally, as documented in this memorandum, the RPMs agreed that 7 years of
mortality monitoring would be necessary to establish a long-term trend. The currently proposed
LTM schedule is to conduct annual mortality monitoring through 2012 and then during years
preceding 5-year reviews. Mortality data collection is conducted in the fall and the data is
generally not processed until the December time frame. Since the follow-on 5-year review date
is in February 2018, it will be necessary to conduct monitoring (as well as Elements M2 and M3)
in 2016 to ensure the data is available in 2017 for incorporation into the 5-year review.

Element M2 (Aerial waterfowl surveys): Since this element is essential to determining
waterfowl mortality, the rationale for the change in schedule for this element is the same as
discussed for element M1.

Element M3 (White phosphorus monitoring of treated ponds): The schedule for this element
corresponds to the schedule for element M1 and therefore the rationale for the change in
schedule for this element is the same as discussed for element M1.

Element M4 (White phosphorus composite sampling in untreated areas): The ROD
estimated that sampling to detect WP in untreated areas would be conducted for 5 years (1999-
2003). The Army conducted sampling for 6 years, but as remediation continued the amount of
untreated area decreased to the point that elements M4 and M3 became essentially the same
effort. DOD has met the requirements of ROD by periodically conducting this task.

Element M5 (GIS database management): GIS database management has tracked with the
schedule for Element M1 as the ROD required this element to be conducted as long as site-
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specific monitoring data was being collected. GIS database management is also a key
component to managing institutional controls at this site and thus the schedule will continue to
track with the other data elements.

Element M6 (Ponds survey, ground truthing, limited aerial survey): This element was
initially incorporated as some means to assess mortality until the long-term RAO was achieved
(projected to be 2018). However, the scope of this element is not defined in the ROD and the
meaning of the term “limited” is therefore unclear. The long-term RAO has been consistently
met since 2006 and monitoring is being conducted under Elements M1, M2, and M3. Therefore
this element of the remedy is no longer necessary. Because of redundancy in the schedule
between this and other elements and because the long-term RAO was achieved starting in 2006
as opposed to the project 2018 date, this element will be removed from the ROD schedule.

Element M7 (Aerial photography and interpretation): The timing for conducting this element
has not tracked with the proposed schedule in the ROD (every other year for 10 years) for the
same reasons noted for Element M1. However, DOD has met the requirements of ROD by
periodically conducting this task. Aerial photography was collected during the initial 6 years of
active treatment and then again in 2008 and 2010. The imagery was to be used to assess changes
to vegetation and habitat as defined by Element M8. The proposed schedule is to collect
imagery again in 2012 and develop updated habitat/vegetation maps under Element M8.

Element M8 (Mapping of physical habitat changes and vegetation rebound): The timing for
conducting this element has not tracked with the ROD schedule. However, DOD has met the
substantive requirements of the ROD by periodically assessing changes and updating the habitat
maps. Initial maps were developed in 2000 and updated in 2004 and 2008, with the proposal to
update the maps again in 2012. No dramatic or rapid changes to the habitat within ERF have
been noted, nor are they expected. Unless changes in land use are implemented, 2012 will be the
last time the maps would be updated.

Element T1 (Pond pumping treatment): The estimate at the time the ROD was written was
that it would take 5 years of dewatering the ERF wetland to remediate WP contamination. Wet
conditions (high precipitation and flooding tides) during several years resulted in limited
sediment drying, and also previously undetected WP was discovered in the C and C/D areas.
These areas were also difficult to drain and sediment drying was slower than anticipated. These
factors lead to the decision to extend active pond pumping through the 2007 field season. This
decision resulted in subsequent modification to the schedules for almost all other elements of the
remedy.

Element T2 (Cap and fill application): According to the ROD schedule, cap and fill
operations were supposed to take place during the final year (2003) of pond pumping. However,
as discussed, pond pumping treatment (T1) was extended through 2007 and capping did not take
place until that time. The proposed schedule would extend cap and fill operations through 2012
and then only during years prior to the 5-year reviews, as necessary, to address any newly
identified WP-contaminated areas that were not successfully remediated.
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Element T3 (Cap and fill integrity inspection): The rationale for the change in schedule for
this element is the same as discussed for element T2,

Element T4 (Hazing): Active hazing was conducted in 1998 and in 1999 using propane
cannons, but because observations indicated that equipment and personnel operating within the
treatment area had the affect of deterring bird use of the ERF area the process was discontinued.

Documentation of Minor Modifications to the ROD Schedule

This memorandum documents the decision by the RPMs to update and the original remedial
action schedule outlined in the ROD. These minor modifications were necessary to ensure the
full effectiveness of the selected remedy and do not represent a change to the substantive
requirements as outline in the ROD. The currently agreed to schedule is presented in Table 2.

The RPMs agree that if the mortality rate is consistently less than the 1% identified in the ROD
for seven years ending in 2012, then mortality monitoring will only be conducted at five year
intervals after 2012. These five year monitoring events will precede each successive CERCLA
Five Year Review. Thus, mortality monitoring will be conducted again in 2016, but not in the
intervening years (2013 —2015). Changes to the monitoring frequency may be initiated by the
RPMs if site conditions change or if the protectiveness of the remedy is in question,

This change to the OUC ROD does not significantly change or fundamentally affect the remedy
selected in the ROD. Therefore, no public comment is required.

Approved by:
/él /( gxﬂ»\/ BC’ Uc\) u
Gary Fink, ¢§-13 “~ Date

Chief, Restoranon Section

Concurrence by:

“ '!/ ot /- 25 /]

Bill Adams ' Date
US Environmental Protection Agency, Region 10

Conpcurrence by:
Tar | /~25-Rol/
Louis Howard Date

Alaska Department of Environmental Conservation
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Table 2: Comparison of 1998 ROD Schedule to the Currently Proposed LTM Schedule

Monitoring 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

M1. Waterfowl telemetry and mortality study X X X X X X X X X X X
X X X X X X X X X X X X X X X

M2. Aerial waterfowl surveys X X X X X X X X X X X
X X X X X X X X X X X X X X X

M3. White phosphorus monitoring of treated ponds X X X X X
X X X X X X X X X X X X X X X

M4. White phosphorus composite sampling in

untreated areas X X X X X
X X X X X X
MS5. GIS database management X X X X X X X X X X X
X X X X X X X X X X X X X X X
L\:Ij?\./g’yonds survey, ground truthing, limited aerial This element has been removed from the revised schedule.
M?7. Aerial photography and interpretation X X X X X
X X X X X X X X X X
\%Ségt?gr?ipe% gl; r|c:(rj1ysical habitat changes and X X X X X X
X X X X X
Treatment
T1. Pond pumping treatment (active) X X X X X
X X X X X X X X X
T2. Cap and fill application X
X X X X X X X
T3. Cap and fill integrity inspection X X X X X X X
X X X X X X X
T4. Hazing (contingency) X X X X X
X
Legend
ROD Schedule From 1998 ROD, Table 2. Schedule of Activities for Selected Alternative

Proposed Schedule Adapted from the 2009 LTMP, Table 1.1. Planned Long-Term Monitoring Activities
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Appendix B-2
Photo Logs
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XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 01/DSCN1750: Pond 146 CanoeP1E. Grid, presampling, northwest direction.
September 13, 2016

Photograph 02/DSCN1755: Pond 146 CanoeP2W. Grid, presampling, northwest direction.
September 13, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-1 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 03/DSCN1766: Pond 183 C. Grid, presampling, northwest direction.
September 13, 2016

Photograph 04/DSCN1769: Pond 183 C. Grid, multi-increment composite sediment
sampling with use of sediment corer, south direction.
September 14, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-2 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 05/DSCN1780: Pond 155 SW.
Grid, presampling, northeast direction.
September 14, 2016

Photograph 06/DSCN1783: Pond 155 SW. Grid, presampling, west direction.
September 14, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-3 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 07/DSCN1785: Pond 171 C. Grid, presampling, east direction.
September 14, 2016

Photograph 08/DSCN1789: Pond 109 BTS 100mb. Grid, presampling, north direction.
September 15, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-4 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 09/DSCN1791: Pond 109 BTS 100mb.
Corner marker from previous site assessment, north direction.
September 15, 2016

Photograph 10/DSCN1792: Pond 109 BTS 100ma. Grid, presampling, north direction.
September 15, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-5 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 11/DSCN1794: Pond 109 BTS 100ma. Bomb crater, north direction.
September 15, 2016

Photograph 12/DSCN1799: 03_DIS_38. Cap, north direction. Systematic-random
multi-increment composite sampling around cap perimeter.
September 15, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-6 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 13/DSCN1801: 03_DIS_37. Cap, north direction.
September 15, 2016

Photograph 14/DSCN1803: 03 _DIS_36. Cap, north direction.
September 15, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-7 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 15/DSCN1805: 04_DIS_84 SOC. Cap, north direction.
September 15, 2016

Photograph 16/DSCN1807: 04 _DIS_84. Cap, north direction.
September 15, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-8 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 17/DSCN1811: 04_DIS_82. Cap, north direction.
September 15, 2016

Photograph 18/DSCN1813: 03_DIS_11. Cap, north direction.
September 15, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-9 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 19/DSCN1815: 03_DIS_18. Cap, north direction.
September 15, 2016

Photograph 20/DSCN1817: 04_DIS_8S5. Cap, north direction.
September 15, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-10 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 21/DSCN1819: 03_DIS_03. Cap, north direction.
September 15, 2016

Photograph 22/DSCN1822: 04_DIS_68. Cap, north direction.
September 15, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-11 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 23/DSCN1824: 03_DIS_21. Cap, north direction.
September 15, 2016

Photograph 24/DSCN1825: 03_DIS_21. Cap, north direction.
September 15, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-12 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 25/DSCN1826: 03_DIS_21. Cap, north direction.
September 15, 2016

Photograph 26/DSCN1833: Pond 730 North. Cap, north direction.
September 16, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-13 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 27/DSCN1835: Pond 730 Southwest. Cap, north direction.
September 16, 2016

Photograph 28/DSCN1837: Pond 730 South. Cap, north direction.
September 16, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-14 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 29/DSCN1839: 04 _DIS 97. Cap, north direction.
September 16, 2016

Photograph 30/DSCN1841: 04_DIS_96. Cap, north direction.
September 16, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-15 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 31/DSCN1843: 04_DIS_93. Cap, north direction.
September 16, 2016

Photograph 32/DSCN1845: 04_DIS_106. Cap, north direction.
September 16, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-16 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 33/DSCN1848: Area BT Duck Pond. Cap, northwest direction.
September 16, 2016

Photograph 34/DSCN1850: 04 _DIS_90. Cap, north direction.
September 16, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-17 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 35/DSCN1852: 04 _DIS_86. Cap, north direction.
September 16, 2016

Photograph 36/DSCN1853: 04_DIS_86. Sample processing of systematic-random
multi increment composite sampling around cap perimeter.
September 16, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-18 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017
|
| \ | i
Photograph 37/DSCN0022: 04 _DIS_76. Cap, north direction.
September 19, 2016
. ] WA il
Photograph 38/DSCN0024: 03_DIS_42. Cap, north direction.
September 19, 2016
Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589

Joint Base Elmendorf-Richardson, Alaska B-19 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 39/DSCN0026: 03_DIS_40. Cap, north direction.
September 19, 2016

Photograph 40/DSCN0029: 03 _DIS_43. Cap, north direction.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-20 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 41/DSCN0030: South Ditch WW. Cap, north direction.
September 19, 2016

AL

Photograph 42/DSCN0034: South Ditch WE. Cap, north direction.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-21 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 43/DSCN0038: South Ditch EE. Cap, north direction.
September 19, 2016

Photograph 44/DSCN0040: South Ditch EW. Cap, north direction.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-22 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 45/DSCN0042: Pond 23. Cap, north direction.
September 19, 2016

Photograph 46/DSCN0044: Cross Ditch JN. Cap, northeast direction.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-23 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 47/DSCN0046: Cross Ditch JW. Cap, northeast direction.
September 19, 2016

Photograph 48/DSCN0048: Cross Ditch JE. Cap, northeast direction.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-24 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 49/DSCN0050: BIPS9 East. Cap, northwest direction.
September 19, 2016

Photograph S0/DSCN0052: BIPS9 West. Cap, northwest direction.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-25 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 51/DSCN0054: BIP11. Cap, north direction.
September 19, 2016

Photograph 52/DSCN0057: BIP10. Cap, north direction.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-26 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph S3/DSCN0059: Area C Pond 155. Cap, northeast direction.
September 19, 2016

Photograph 54/DSCN0062: North Ditch E. Cap, north direction.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-27 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

"l

Photograph 55/DSCN0065: North Ditch W. Cap, northeast direction.
September 19, 2016

Photograph 56/DSCN0068: Bomb Crater W. Cap, northeast direction.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-28 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 57/DSCN0071: Bomb Crater E. Cap, northwest direction.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-29 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 01/DSCNO0001: Area C from Clunie Point, northwest direction.
September 1, 2016

Photograph 02/DSCN0002: Area C from Clunie Point, northwest direction.
September 1, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-1 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 03/DSCN0003: C/D North Area, north direction.
September 2, 2016

Photograph 04/DSCN0004: C/D North Area with staged witness post, northwest direction.
September 2, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-2 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 05/DSCN0005: Area C. Ditch transect, Mort001, belly.
September 2, 2016

Photograph 06/DSCN0006: Area C. Ditch transect, Mort001, back.
September 2, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-3 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 07/DSCN0007: Outer boundary. XU022 access gate to Area C, Clunie Point,
warning sign, north direction.
September 2, 2016

e
'WARNING

Photograph 08/DSCN0008: Outer boundary. XU022 warning sign, west direction.
September 2, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-4 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 09/DSCN0009: Clunie Point Pump Area. Mort002, feather pile.
September 4, 2016

Photograph 10/DSCN0011: South of Pond 730. Feather pile of shorebird on trail to Pond 730.
September 14, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-5 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 11/DSCNO0013: Area A Pond 258, southeast direction.
September 16, 2016

Photograph 12/DSCN0014: Area A Pond 258, northwest direction.
September 16, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-6 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 13/DSCN0016: Area A. Mort004 feather pile.
September 16, 2016

Photograph 14/DSCN0018: Area C duck ponds. Mort 005 feather pile.
September 16, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-7 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 15/DSCN0019: Area C duck ponds. Mort005 feather pile 1.
September 16, 2016

Photograph 16/DSCN0020: Area C duck ponds. Mort005 feather pile 2.
September 16, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-8 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 17/DSCN0035: Area C ditch transect area. Mort006 feather pile.
September 19, 2016

Photograph 18/DSCN0036: Area C ditch transect area. Mort006 feather pile.
September 19, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-9 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 19: Area C near Clunie Point. Transect monitoring during high tide
with canoe, east direction.
September 22, 2016

Photograph 20/DSCNO0073: Beluga trail near Clunie Point. Mort008 green-winged teal.
September 26, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-10 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 21/DSCN0074: C/D grid, south. Mort 009, unknown species, north direction.
September 26, 2016

Photograph 22/DSCN0075: C/D grid, south. Mort009, unknown species, north direction.
September 26, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-11 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 23/DSCN0076: Area C ditch transect area.
Mort006 feather pile, retaken with flag marker, north.
September 26, 2016

Photograph 24/IMG_4140: Area C ditch transect area. Mort010.
September 28, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-12 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 25/ERF: Area A Pond 226/246/256.
Pond 226/246/256 Area, northeast direction.
September 29, 2016

Photograph 26/ERF Area A 2: Area A Pond 226/246/256 Area, southeast direction.
September 29, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-13 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 27/IMG_4243: Canoe Transect. Dead tundra swan, west direction.
September 30, 2016

Photograph 28/DSCN0077: Area A Pond 226/246/256, northwest direction.
October 4, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-14 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 29/DSCN0078: Area A Pond 226/246/256, southeast direction.
October 4, 2016

Photograph 30/IMG_4212: Clunie Point. Swans over Area C, north-northwest direction.
October 5, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-15 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 31/IMG_4225: Canoe Transect. Swan family in Canoe Area, west direction.
October 5, 2016

Photograph 32/IMG_4241: Clunie Point. Breaking ice off Clunie Point,
northwest direction.
October 7, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-16 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 33/IMG_4242: Clunie Point. Ice on Beluga Trail, northwest direction.
October 7, 2016

Photograph 34/DSCNO0081: Clunie Point. Ice on Beluga trail, northwest direction.
October 7, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-17 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 35/IMG_4235: Area A. Aerial survey plane, east direction.
October 11, 2016

Photograph 36/IMG_4239: Area C ditch transect. Ice thickness at ditch transect,
west direction.
October 11, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-18 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 37/IMG_4240: Clunie Point. Ice thickness at Clunie Point.
October 11, 2016

Photograph 38/DSCN0082: Canoe transect. Ice at canoe transect, northwest direction.
October 12, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-19 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 39/DSCN0083: Area C ditch transect. Ice at ditch transect, west direction.
October 12, 2016

Photograph 40/DSCN0084: Clunie Point. Ice from Clunie Point, north direction.
October 12, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-20 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 41/DSCN0085: Clunie Point. Ice from Clunie Point, north-northwest direction.
October 12, 2016

Photograph 42/DSCN0086: Clunie Point. Ice measured at Clunie Point.
October 12, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-21 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 01/DSCN0005: (Photo 05 in Waterfowl Transect Monitoring Photo Log):
Area C. Ditch transect, Mort001, belly.
September 2, 2016
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e ™

Photograph 02/DSCN0006: (Photo 06 in Waterfowl Transect Monitoring Photo Log) Area C.
Ditch transect, Mort001, back.
September 2, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-1 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 03/MALL-01a-Gizzard: JBER Field Trailer. Mort001 gizzard lining.
September 20, 2016

Gritfandlseed|

Photograph 04/MALL-01b-Gizzard: JBER Field Trailer. Mort001 gizzard contents.
September 20, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-2 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017
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Photograph 05/MALLO1c-Organs: JBER Field Trailer. Mort001 organ detail.
September 20, 2016

Photograph 06/DSCN0073 (Photo20 in Waterfowl Transect Monitoring Photo Log):
Beluga trail near Clunie Point. Mort008 green-winged teal.
September 26, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-3 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 07: JBER Field Trailer. Mort008 green-winged teal
(belly, just prior to necropsy; no external injuries noted).
October 24, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-4 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017
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Photograph 08: JBER Field Trailer. Mort008 green-winged teal — necropsy, organs.
October 24, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-5 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 09: JBER Field Trailer. Mort008 green-winged teal — necropsy, intestines.
October 24, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-6 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017
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Photograph 10: JBER Field Trailer. Mort008 green-winged teal — necropsy, esophagus
(exterior).
October 24, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-7 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 11: JBER Field Trailer. Mort008 green-winged teal — necropsy, esophagus
(interior).
October 24, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-8 Task Order No. 0016



XUO022 — Eagle River Flats, Operable Unit C February 2017

Photograph 12: JBER Field Trailer. Mort008 green-winged teal — necropsy, gizzard.
October 24, 2016

Performance-Based Remediation (PBR) Contract No. FA8903-09-D-8589
Joint Base Elmendorf-Richardson, Alaska B-9 Task Order No. 0016



Appendix B-3
Chains of Custody




This page intentionally left blank.



RTI LABORATORIES

RTI WORK ORDER NO:

CHAIN OF CUSTODY

Materials Testing Division

33080 Industrial Road
Livonia, MI 48150

Environmental Sciences Division

31628 Glendale Street
Livonia MI, 48150

Please Include Email Address of Report Recipient II!

PHONE: (734) 422-8000
FAX: (734) 422-5342
www. rtilab.com

UM TTING COMPA = - = REPORT T0 (Nama) ILLTO
|| ( ]Z \] ok BL*'MVI 20{0/
: 1T T QUOTE # COMPANY COW‘“‘H
\3{5[ ? me ERF |H57Gsg 4. Hu.of 0472 ¥ M
INTRY) =y ; AODRESS {PORESS;
|
|| .?"J{ ?I:x ._bﬁ-r'r"uf_i ; kida{@ CI‘\Z,a’rL.COW
| — e CITY, STATE, 2IF
PHONE EMAIL [OR FAX IF NO EMAIL AVAILABLE) P.0O NUMBER:
S 530-229 - 3283 457958, 9. HU . &|
SAMPLER'S BIGNATURE
= J\ Skare g gl TESTS REQUESTED
- % =
w f: @ MER OF CONTF\INERE AND : =
g ‘ 5 E 5 % .é PRESERVATIVES m 5 E COMMENTS
g <§ |8 53 HOT Sampie Nofation
= a3 :n._ 8 e o N - o - ] % = § - Additional Sample Descriplion
E O Rl (i o || e <2 A Ko, v
| 8 . . — : = A . 3 = b 2 2 \U z
|+ |24 DiSIpo_PAly aliefi, Mo S []1X X
| = IAREABTDUCKPOND- @91k Al |143@ | S [] [X X
| - |@4DIS9e_pAlk Alfie [\Hs@| S |1 [X X
Y DISE . @910 e /i | 1525 S I X
- |ZEDISY2 - 0TI 9Nle g4 S |1 |X X
OYDIS ?-L 291, 2190 [1gds5| S | |X X
\B3Dis4o_ 89l | 94/e |Nlee | S | [X X {
5-?'5._)[3“_‘3 &4 He CF/(";/I’U ”‘25 S l X X s
| \kL—THJrL#"'wL val | 9elle [135 | S )¢ X ]
OUTHDITCHWE _o4aiud| 4flalie [114@ | S [ 1] X X >
[Remnauyegs Tate ' 16.6 Received By Date Time 'I
’%_ 4 XZ%/ I W REPORT TRANSMITTAL DESIRED:
= Daie Time Received By Date Time [0 HARDCOPY (extra cost) 0o eax 0O EmaL 0 ONUNE
|I ALL REPORTING IS VIA THE RT| *FLASHPOINT" ONLINE SYSTEM LUNLESS OTHERWISE SPECIFIED
[ Ftinguar — Date Time Received By Date Time
FOR LAB USE ONLY
0 Termp of samples T lonWetieRy o - SEEERER
TURNAROUND DESIRED:  Siandard jis) RUSH:  NextBD [ 20 B0 [ adep [ &
II Note: RUSH requests will incur surcharges!
| THERbution; While = Laby; Flnk ~Field See roversa side for Laboratory Terms and Gonditions of Service
MATRIX CODES: A=AIR DW = DRINKING WATER GW = GROUNDWATER ‘L =LiQuip 0 =0l WIW = WASTE WATER SO
50 = S0LID Si = SLUDGE SV = SOLVENT WASTE W= WATER T e [ e A

A2




CHAIN OF

Environmental Sciences Division

RTI LABORATORIES

RTI WORK ORDER NO:

31628 Glendale Street

CUSTODY

Materials Testing Division
33080 Industrial Road

PAGE 5 L{

PHONE: (734) 422-8000
FAX: (734) 422-5342

OF

Livonia MI, 48150 Livonia, M1 48150

Piease Include Email Address of Report Recipient Il!

Www, rilab. com

SUBMITTING COMPARY. o - REPORT T0 (hame) K d BILL TO
0 H z M Beniy £id
1 | PROECT ® QUOTE # COMPANY L GOMRANY
n%afz: ’w ERF | 457958.04.Hut.d QHZM CHzM
TING | STATE OIC RY) - DEESE ADDRESS!
| _/\Hi bernice . kidd @ chZm cony
[TSPECIAL " R T TITY. STATE, ZIF
|i PHONE EMAIL [OR FAX IF NO EMAIL AVAILABLE): P.O NUMBER:
AM TS PRINTED NAME MPLER'SSIGNATURE
S‘ la 4 (\ \_/ i f — 'i-" " TESTS REQUESTED
| ""L'\.-)“J
| . 8z wE i MBR OF CONTAINERS AND & :';: SORMENTE
i = E :_:: 4 ‘__‘ PRESERVATIVES n % € Mathanal P Weights
2 E ﬁ g I Ei mu:mrssmmbm:ﬂm
| E $s s | 9|22 |g|8|3 518 < §s AeVoume gte.
| T = = o X T 2 = 1 i eﬂ z
| [SovtHDrTeHEW-24ale [ 4)\dlv |zee | S |1 [X X
Suﬁ# T 4l %{mlw 1zg5] S |1 [X X
PONDZ3 _ Al ahafle |1zzs| S |V X X
Ci/rﬁ/!w l245| S || |X X
A4/l _zs5p| S | [ 1X X
A4l |\322 | S | |X X
ap4lv 1325 § |1 | X X
TE"\‘ST _aled |44l [133p] S | 1|X X
| WEST_291ly 94l 1355 S |l | X X
9L, ahdliv | 1350 S | [ | X X
Dale rgb Recaived By Date Time:
fd / # /F 4 M REPORT TRANSMITTAL DESIRED:
HEhEd By Dale Time Racaived By, Date Tima [0 HARDCOPRY (sxtra cost) O Fax (m] EMAIL [0 ONUNE
ALL REFORTING IS VIA THE RT| "FLASHPOINT" ONLINE SYSTEM UNLESS OTHERWISE SPECIFIED
Rulinquishsd = Ale Time Received By Dal
2 " i FOR LAB USE ONLY
Temp of samples C On Wetice 7
TURNAROUND DESIRED: Standard = RUSH: Next 80 [ nd 80 [ sd80 O 5
. Note: RUSH requests will incur surcharges!
Distribution: White - Lab; Pink - Fleld See reversa side for Laboratory Terms and Conditions of Service
MATRIX CODES: A= AIR DW = DRINKING WATER GW = GROUNDWATER L = LiQuiD 0=0IL WW = WASTE WATER SRR
| S0 = SOLID SL = SLUDGE SV = SOLVENT WASTE W = WATER WP = WIPE SW = SURFACE WATER

H#2




WRTL

RTI LABORATORIES

RTI WORK ORDER NO:

CHAIN OF CUSTODY

Environmental Sciences Division Materials Testing Division

31628 Glendale Street
Livonia MI, 48150

Please Include Email Add of Report Recipient !/

33080 Industrial Road
Livonia, Ml 48150

R

PHONE: (734) 422-8000
FAX (734) 422-5342
www.rilab.com

—

W = WATER

[ SUBMITTING COMEANY - REPORT 10 (Nama) BILLTG
) ) :
CHor Renun fidd
PROJECT NAME PRO. B QUOTE o COMPANY % COM_F_'W_
JBER PBRERF |457 758 29 Hu.¢y (42 CHzm
SAMPLING LOCATION (STATE or COUNTRY ADDRESS ARDRESS
A .l b ecnice . LIAd@ ch Zina. con
/[ AR R SIS TV, STATE 21 CITY, STATE 2P
LS, o SN Y . a0
[ FTONE EMAIL (OF: FAX IF. NO EMAIL AVAILABLE) P.O NUMBER:
| ’ :
s : 53@-224-3223 757958.09.4Hu.Cf
/ - - D
| L ' S‘*{ WAL AN TESTS REQUESTE
F A = —a
| _—, SAMPLE 1D Iz = i ‘éj chrsmpuuom
- o i . - 5 = S x B Additonial Sample Description
|. E & § glg|@ g g 2 g ite Air Valume, efc.
: o2 < x T = o W =
RIVIO_29ik )l |iHew | s [ [ X X
2 AREACROND IS5 | Ffia/le [1925| S || [X X
NORTHDITCHE _ 2810 a/ldlie |1455] S % X
AJORTH DITCHW-24 |k 9h4alie [1sps| S | X X
IROMRCRATERE @Gl | A)1a)le 1545 | S [ |X X
BOMBCRATERW_0l, | 4)i4)w 1550] S |1 [X X
| - IROMRCRATERW -29lMS| T/id/lv |1550] & |1 |X be
| « [BomBcrATERW-241L,50 )19/l [ 1550 S |/ X X
|
|. = &
Relinauisted By l Dale Time Received By Dale Time
l"‘%@%’ Cj/;é /.-‘la & REPORT TRANSMITTAL DESIRED:
||' Relinguishiad By Date Time Received By Dala Time. O Harocopy (extra cost) O eax O EmaL O onune
ALL REPORTING IS VIA THE RTI 'FLASHPOINT® ONLINE SYSTEM UNLESS OTHERWISE SPECIFIED ]
[ Relinquished By - Dale Time Received By Date Time
FOR LAB USE ONLY
| Temp of samples. °c On Wet loe ? i EER—SE =
TURNAROUND DESIRED:  susnaud 1;1\ RUSH:  NextBD [] 20480 [0 w80 [ c
Note: RUSH requests will incur surcharges!
Distribution; White - Labs, Pink - Fieid Ses reverse sida for Laboratory Terms and Conditions of Service
MATRIX CODES: A=AR DW = DRINKING WATER GW = GROUNDWATER L 0=0lL WW = WASTE WATER SERO
5D = sOLID SL = SLUDGE 8V = SOLVENT WASTE WP = WIPE SW = SURFACE WATER

xZ

27 et e |

e

I sy —————



CHAIN OF CUSTODY

Environmental Sciences Division
31628 Glendale Street
Livonia MI, 48150

Materials Testing l:_lM‘gjﬂ_-
33080 Industrial Road
Livonia, Ml 48150

RTI LABORATORIES

RTI WORK ORDER NO:

Please Include Email Address of Report Recipient !

‘ M Namea):
‘_‘_I C:H Z T PROJECT # i ;E:E\:rw z , dA
R SBER fh'i &F:i:m%?%é @9 V.0 oeHImM :
A A ADDRESS, ' . = o ‘.
AL \L\\s OMMENTS \DWIC& .k{dﬂl @ O"H'w' A
CITY, STATE! ZIP T il
PHONE ~EWAICORFAXT G
PRMBCEHS ANE SAWPLER'S SIGNAT 5’3@’22‘?-‘31&‘3 —
“{E»-"S-H b \5‘4{-\,‘ s (%A—\ | |--,
E: SAMPLE |ID E % % :E § ;% §
| : % : : —= £ it g § .
| | ONDIYCANOE PIE. 09kR 1 afishel 11451 S LI X Ik
% B TONVHL(ANCEPIE-29bRL Tzl |1I5@ | S [ 11X [
- POVDHeCANDET2W_ 04 IR alpfiv[1435 s |1 [X[ =8
B PONDI, CANDEP2ZW_04(bk2 3l (1440 | S [} XTI
U | © PONDIS3CIDOMA-29IoRI| D/l [1502] S |1 IR
.. A - PoNDIRECIReMA_BULRZ. 9/4 )L 1527 .S 1) DX
VED | PONDI55 S WaRID DlLR] 9Pl i1 | S |1 XL
A L © )5 5 SWERID2ARZ a4 sis | S L1 IX
| PONDIZICMARSH-@9ILRI| D[1i4lie (15301 S HIE
P ND 12|CMARSH- 2LRZ| /14 |1535| S |1
s g : Ddie l oiﬂb
9% o |1E0a%
Date Timis Received |
TURNAROUND DESIRED:  Siandard F RUSH:
MATRIX CODES: r: = AR DW = DRINKING WATER




CHAIN OF cusToDY
Environmental Sciences Division

RTI LABORATORIES e Gorsa o s Tt s

Livonia MI, 48150

Livonia, MI 48150
RTI WORK ORDER NO: : o e £}
Please Include e g y e
= Inelu w&wwwwm
LHLM
TPROIECT NAME PROJECT p QUOTE &
JRER PBR L E‘ZF H57958.29. 4.0
I SAMPLING LOCATION af COUNTRY.
con A
SPECIAL INSTRUCTIONS / COMMENTS O STM'E.np § v i i -1:——_ ==L

| PHONE

i - 5@-—2@& iL ol

k S-Hﬁ/ue-: g %gs(’— .-:-' ' El

Z | B w g:& g E "

: | L 33 22 | et SIS
| S
[ 4
PONDIA BT S 1z mB_paIbRI | A)is]iv [ ilus | S [ X

: [PONDIBIBTSiveMB_IbRE 9/i5, (1145 | S [ X
[PONDIBI BTS20 MB. 2916R2.> s 5@ | S IR

|« [FONDI29ETS ico MA _29ULR]_Glisle |1zoo | S [INIXY

* [RoNDIR9BTSIDOMA_RULER2 AfiS/iv|izes | S | X

* | ®BDIS3E @29l 15l 1315 | S B
123DIs3F 09 D | d/is/k|i32e] S S

¢ [@BDIS3E 2916 ?/ffﬁu 1325 5 M

< [Pp3DISAZ_PULMS | G/is/e (1525 Sk

v |03D(S35 @S> [A/IS/e 152515 28

o ST

S 02| ke

|
TURNAROUND DESIRED:  Standard O RUSH:

Distributian Wil - Lt Pink - Fistd

| MATRIX CODES: A= AIR DW = DRINKING WATER
|I 5D = SOLID SL = SLUDGE
| .

1
|



RTI LABORATORIES

Environmental Sciences Division

31628 Glendale Streel
Livonia M1, 48150

CHAIN OF CusTODY

Materials Testin on

43080 Industrial Road
Livonia, Ml 48150

Please Include Email Address of Report Recipient !!!

RTI WORK ORDER NO:

= 5 A REFORT 0 (Namea). - 0
P PRTEoT T o By Kidd R -
e ,ansa ma Er:F 1457958, 4. el CHZM ey
Pt T T ADDRESS, RS R
XD FE bernice  Kidd M X r
WAL, T L ; .o i | 1
> ’1 J‘f_:- SPECIAL INS TR NS MENTS e : @C-HZ (/D cw - .""‘"‘
AR I : v
ey S S L e il i
53; B FHONE EMAIL [OR FAX IF NO EMAIL AVAILABLE}. P.0 NUMEE] 52 7
&P 20 - 229~ 45 : -
AN e = - > s
P SE— | 530224323 958
) oy ’ .9 devens %}\,’ TESTS REQUESTED _1
: ———
z o= T i NBR OF CONTAINERS AND o
2 - B 2l £ 8 § = i PRESERVATIVES E%
x, ':: 2 f]:‘% %é é % E - - = 2 o i
= SRR R s i
| ' |@3DIS3,- @9/ Aisl, [iz92 | 8 [1]X X *
- C4DISEY 0l isfe liz355] 8 |1 [X X 1
o 24DISg4SoC_29le  |9fislie | Hew| S | |X X
: R4DISE2 z\‘w Uishe |Hlo| S |]|X X
B3DIS) . 2l q/15/e | 1430| S |1 X X ‘
aiias | = [23DISIg_ z:{(; ) 9lsle 1435 8 |/ X X A
A Joor 23DISIR_DTD 9/)islie M4 | S 11 | X X i
e | - PYDISEE_ @91, Y sh. |1520|S |/ X X [
A © |[@3DiS2I_09 b 915/l /1Si2] S 1/ |X X Tl
1 Reeir /r_ A Eia ’ TIme. Received By Dale ’fﬁ;—e " —
"~ Relnguithed By —_— Dals Time Received By. Pate Time
12
22~ KL |— shed By = s Time Recaived By Dale Tima
|
— Tomp ot
TURNAROUND DESIRED:  standart O RUSH: NextBD [0 adBp O 380 O e
Note: RUSH requests will incur surcharges! i
Whie - Lab, Pink - Field anmsmsmummww;w 3 .,,.:
MATRIX CODES: A = AIR DW = DRINKING WATER GW = GROUNDWATER L=0laup o
50 = S0LID i = SLUDGE SV = SOLVENT WASTE W = WATER vE
¥ = -




CHAIN OF CUSTODY

Environmental Sciences Ivision Materials Testing Division B

RTI LABO RATO R' ES 316.23 9'3"%'3 Streel 33080 Industrial Road Fk;:xﬂf.m
Livonia M1, 48150 Livonia, Ml 48150 . Ao
LM -
RTI WORK ORDER NO: Ploaso Include Email Address of Report Reclpient 1l J i
T SUBMIT T NG COMPANY = e ":_ - =L
P 3 —— m—
. 'r‘-‘-‘ o _&H IN('/::’T_ == ~ | PROJECT ® QUOTE # ’Be’rw Klﬂ(d = B = ::I.
Iy oo W 8 ; COMPANY = e e
S BER PBR ERF | 157 95.09.41.0 QHzM " T8
o L SAMPLING LOCATION (STATE 0 COUNTRY] ; i
TGRS | AK e 2
o N L‘-’ . AL TNETR 5 COMMENTS. — wl"‘.l Lo~ SE klat& @ C,"\_ZM » COnare .
:“ J ’ / = : S Snms S CITY. STATE, ZIP CITY,
s A5 f |
| g, e |
}-. o I | Prione EWAIL (OR FAX IF NO EMAIL AVAILABLE] | PON
Py o |_‘ i Ersian SAMPLER'S SIGNATURE 55@ 22 7VBZ’@ 5 .7 —
o 4 4 e ws if NER OF CONTAINERS AND S ) {-u'_ ) ':'_: {
) : il 2E 83 E PRESERVATIVES ﬁ " i
: : 2| 33 |g|é)e|g)2 (38| Ekas e
- z r 4 T s = g 5 m
OBDISPE _ 29 sl lisze| S [] [X x| e
3 GIZZARDP|_&92p16 | 9/2p/i |1325[sD> |1 |x X |l
g | I,__i
| r S
- == == el Al
gmcil=am | .
Aoy €& | v
{ |,|L_ 1 L | “.,
- e : :
- ) 51 ; ==
Date Time Rucoived By : = __TJ
|20 3 [
9/2/ 10 | 4 i}
Dt Tima Received By ml j
L_Jc by
)
a Date Tima Recowved By T —
|| :
¥ | TurNAROUND DESIRED Hanoarg (m} RUSH:  NexBD [0 20080 [ §
i ‘ Note: RUSH requests will incur surcharg,
J ‘ e b, Pk - Fileld See raverso side for L
¥ ] MATRIX CODES: DW = DRINKING WATER GW = GROUNDWATER
A | I 5L = SLUDGE SV = SOLVENT WASTE
4 | L s 5
'if‘ t =

e - ¥ _ b P TR R .ﬁ
v, :?‘ J Q} o Bl 0 Oy LY I-&
sl ™ al -'t'!-._l\ ur AN l",'l; 3 uls



CHAIN OF CUSTODY

Materials Testin
33080 Industrial Road
Livenia, MI 48150

Environmental Sciences Division ivision

31628 Glendale Street
Livonia MI, 48150

RTI LABORATORIES

RTI WORK ORDER NO:

Please Include Email Address of Report Recipient Il!

SUBMIT TING C;;;W"' REPORT TO (Nama) BILLT :—l —
7 v, Koo |
_PFTQ/UF-@'TT_ — | PROJECT® QUOTE # C;%ﬁ = Z’ 0{ mﬁWrA N
MBER PBR ERF | ChzH] —MZM o -
SLMPL-“'-_':"_ CATION (STATE or COUNTRY ADDRESS ADDRESS: ——
"t‘_{‘:}"_?é__ TONS | COMMEN CE%;:EL% ku}ta{ @ ChZ e s CITY. STA
B 5 “[~Frone VAT (ORFAX IF NO EMAIL AVAILABLE) P10 NUMBERL
530-219-324% 57458

""I‘::.'-'Lj:“?:" £0 NAME S AMPLERS SERATURE T——
I "}‘t . \71‘;-"»‘-«‘."4-’1.5 % ._

L ez wE i NBR OF CONTAINERS AND % -

g 2lE h = PRESERVATIVES A
E Al N = stip

o Z = I - Zz :“ o l_L] =
| EBol_Alb afzelle 1215 | w |1 ]X N
| EBez 09/l 9fzolic 1229 | w |1 |X %

: |[ERBS 29I g/zelle 1225 | W |1 | X X

| < lER2Y _ 47/233’_(!’&- 1235 | W TR X
| - |[EBos_ &9, q[zeflc |izve | W | (X X
| = |[ER2G — Pl a/2o/ie | 1245 | W |1 [X N
| 7 |[EDZ7_ 2411 g/z2e/iv |lzse | W [ |X X

il — = = <
| * [ERBeX &9l q/eellv [izss| W [ | X Y

‘l |EBpI~ &4t q/20/l 360 | W |1 |X % Tk

|' Re / By Dale ’ zT:nro O Received By Dale Time _

|I A - = t‘ B A

||L(’1{-M 5] -be/; 7 " f

| Relinquished By. = Date Time Received By Date Time m HARD G

ebnquished By, Data Time Received By Diale T
| Tom of s
TURNAROUND DESIRED: Staidard 0 RUSH: NextBO [ and 6o [ 3B [ e
Note: RUSH requests will incur surcharges! !

Bisitibion: iwtilia ssb; ink=Fiak See reverse side for Laboratory Terms and cm
MATRIX CODES: A= AlR DW = DRINKING WATER GW = GROUNDWATER L = LiQuip
SD = S0LID 5L = SLUDGE 5V = SOLVENT WASTE W = WATER




@ CHAIN OF CusTODY

RT' LABO RATO ieamental Scences Dvision Materials Testing Division
Rl ES 315_28 G'E&dale Street 33080 Industrial Road
vonia MI, 48150 48150
RTI WORK ORDER NO- Hom i

Please Include Email Address of Report Recipient lll

PROJECT #

457 '._ég.,}

SAMPLE LD,

DATE
SAMPLED

B2
=

LS
i3
==
e

MATRIX CODE
(sew codes below)

-ll

)4l [1505] S 8
TERE 09 _
ERW_0dl, | a)idle 1550 SUSE
: Pw,@crrws IE|

lﬁaﬂl!




CHAIN OF CUSTODY
Environmental Sciences Division

31628 Glendale Street

QD

Livonia, MI 48150

Materials Testing Division
33080 Industrial Road

PAGE OF

/ /

PHONE: (734) 422-8000
FAX (734) 422-5342
www rtilab com

RT' LAB ORATOR' Es Livonia MI, 48150
RTI WORK ORDER NO: Please Inclvd® Email A of Report Recipient /1
muv FEPORT T fome) BLLTO
CH2IN et KL
PROJECT NAME PROJECT & QUOTE # COMPANY COMPANY
JOER pBR ERF 457957 oz!zzo/! CHM CHZM
SAMPLING LOCATION (STATE or COUNTRY] ADDRESS. ADDRESS
Alastba bagucl_LJJa Ch2m.com
SPECIAL INSTRUCTIONS / COMMENTS CITY. STATE 7 CITY, STATE. ZIP
PHONE EMAIL (OR FAX IF NO EMAIL AVAILABLE) P.O NUMBER:
_ S30-229-3203 Hs7958.09. HO. Ol
SAMPLER'S PRINTED NAME SAM| SIGNATURE |
ary S;t - l‘o {0 )_*/f ;?E /J/JM TESTS REQUESTED
— v k) &
o | f1 |G (3] eewme R i e T
5 SAMPLE 1D gg g;f §§ § ; 3_ Aw:glls;mmn
PO E | 5|8 sH AR L S}t P STt
L z z I * z 2 z
! lotte 1348 sp ) [ x| | |
: [ [ ]
2 | I [ [ [ 1]
‘] l | ] [ T[T I
: | | [ ] HEENE
‘ | ! | HEEEN
a I ] | [ ] [ |
7 I [ ] L[] ]
9} l 1 ]l ITL | |
Rol nuunlhad By I ] (J I ) Received By I T ] Date Time
6 ’ L) / / REPORT TRANSMITTAL DESIRED:
%« I@ f:) 1 { [000 Received By Dale Tima [0 HARDCOPY (extra cost) O eax 0O ema O onune
/ ] ( 1 ALL REPORTING IS VIA THE RTI "FLASHPOINT™ ONLINE SYSTEM UNLESS OTHERWISE SPECIFIED
Relnquahed By Dale Tine Received By bee e FOR LAB USE ONLY
I ] Temp of c On Wel lce 7
I TURNAROUND DESIRED:  Standard O RUSH: NextBD [] 2na80 O B0 O c
Note: RUSH raqyegts will incur surcharges!
Distribution: White - Lab: Pink - Field Soe reverse side for Laboratory Terms and Conditions of Service
l MATRIX CODES: s; : ;ruo st: . snm:.;::s WATER G;: ggm e ]: : :::; w: : ITRI;‘E v:: :::::c::r:; . S = SOIL
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Field Worksheet

Project: Eagles River Flats White Phos 2016

" DOITO:

PM: Stacey Re

| Field Phone:

Site:

Location Pond146CanoceP1E Sample Date: ‘7/ 5// G

Verified: | ] Plant operation required: /|

Northing wg 0432, Easting: 3865277 D

Sample ID POND146CANOEP1E_0916R1

Lab Name  Methods

SOIL Depth From

Filter Count Container

To: {7 Total Depth ¢f » ﬁl‘" 5G5S

Preservative QA/QC By/Time/Date

RTI EPA 7580 t 1 40z Amberjar  4'C N I 9 //Ig /,r(éﬂ
45
Pump Number: - . X
llllll llllllliltlllllllllllllllIl-llIllllllllIllllllllllllllllllllllllllllllllllllllllllIlilllllll!llllllIllllllIllillllllllllllllllllﬁﬁ]ﬁ:ll:lllﬁ!@lll
. End of Sample ID
Sample ID POND146CANQEP1E_0916R2 SOIL Depth From To: Total Depth FT

Lab Name  Methods

Filter Count Container

Preservative  QA/QC By/Time/Date

RTI EPA 7580

Pump Number:

1 40z Amber jar

4c N2 i3
i 50

gY9a -~ [[3@

|SEEN O NAEEENES RN EN NN R RS RAREEEER REREEBUNE ERpasmNnand ANEEENEERBERERERENGES BeNUNEEANSNEARNAREREREE UNSENUNNEEEMNGEEEGEORREEEEE bainsaaseszennunsancsnuTNRERRR RS (1]

End of Sample ID
End of Location

Signatures

Sampled by
Relinquished by

Date/Time

Received by

Relinquished by

Received by

Printed on Monday, September 12, 2016 3:00:55 PM

St end
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Field Worksheet

Project: Eagles River Flats White Phos 2016 - DOITO:
PM: Stacey Re ' Field Phone:
Site: Location Pond146CanoeP2W Sample Date:
. . _ ey 0L kY.CeTo 35,5302_ CZEHAL
Verified: | | Plant operation required: v Northing Qg@.}%o.h&as ing: T
Sample ID POND146CANOEP2W_0916R1 SOIL Depth From To: & TotalDepth 4™ ,Fﬁ
Lab Name  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 1 d4ozAmberjar 4C N SR IS S/ lwe
iam Pulr:l'p NL:mIbI?rI. lllllllll AN AN AN SR IR NENE NN NEDNNNENNENOEENREE SENRGANEENNERENY ll:‘:(ll{l‘gm:‘.l/: Pllllll!léll%l?ill‘l—l”l an jl Ilg‘
End of Sample 1D
Sample ID POND146CANOEP2W_0916R2 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative = QA/QC By/Time/Date
RTI EPA 7580 L 1 4oz Amberjar  4'C N 5,( 19 /lS Y/ A
Pump Number: SRR 2 R S Il ;ll llllllllllllllll L] EEPRREEREREG 1131 l?‘gﬁ:fmﬂlﬂl?llljlﬁjl ll 11111} H 9
End of Sample ID
End of Location
Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by N
Received hy

Printed on Monday, September 12, 2016 3:00:55 PM Page 42 of 53



2 i T

Field Worksheet

Project: Eagles River Flats White Phos 2016 DO/TO:

PM: Stacey Re

. Field Phone:

Site: Location Pond155SWGRID Sample Date: 7 // 4// /
Verified: [ ] Plant operation required: v Northing Easting:
Sample ID POND155SWGRID_0916R1 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 19 40z Amberjar  4'C N K51l alm i
Pump Number:
1IIE.;'IdIlol;lsllal,l’;;ll;l;lDllllllllllli llllll RN SN NN NSNS NN NI NN NN NI R RN N RN NN O NN ISR P NSRRI NNEENRRIESNERONEER
Sample ID POND155SWGRID_0916R2 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative = QA/QC By/Time/Date
RTI EPA 7580 U] 1 4oz Amberjar  4'C N KSTiasl qimle
Pump Number:
il End ofsam;le ;IDIl!ll SNSRI NI NSRRI IR RN NN R RN E RGN N RN NUE RN RN NN ENNERERENEES ERSEEBQRNNARNRESE SECEREPUSNINSNDIENISHERGIRRRN
End of Location

Vw: 815425 §Fm N Zond 155

51550%.5Fm ¢ e o
\b‘%MC-H‘PcESﬂ a Ne - &l 5440, FDm N
=1558]. 75m E
S 815424 26m N )48 m (TAE
515572.68m E o o
1. 1@ (HAE) SkE™ $1543F.30m N

Signatures
Sampled by

918 58, 4% £
|4 20n (HAE)

Date/Time

Relinquished by’

Received by

Relinquished by

Received by

Printed on Monday, September 12, 2016 3:00:55 PM

Page 43 of 53




Field Worksheet

Project: Eagles River Flats White Phos 2016 DO/TO:
PM: Stacey Re . Field Phone:
Site: Location Pond171CMarsh Sample Date: 7 / 14 // 2]
Verified: [ ] Plant operation required: v/ Northing Easting:
Sample ID POND171CMARSH_0916R1 SOIL Depth From To: ¢ Total Depth z;]"‘ FT b{, <
LabName  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 LI 1 4oz Amberjar  4'C N KSiiakl Ghalie

Pump Number:

R AN AN NN NN OO AN NN AN RO CAN A O A N RR BN NN AN RSN NP NI NSO IO A O E ORI OO NN NN NAE RO IO NNREANANARARD

End of Sample ID
Sample ID POND171CMARSH_0916R2 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 ~1 1 4ozAmberjar 4C N KSIiB qlim e
Pump Number:
"E‘;‘dl'.o';.s..a';r:;;;.;g llllll AR NN NN I NSNS I NN AN PN C O IEEEDEENEEREAN SPENEARBRNEN BEEYENNEENEEENEROUNEEN SEUNE N OAN AR NNAN AR SO NND RN IO DDA ENEOREREN
End of Location ?D M 1 —‘7/]
NW- €1531b.98m N NE: €15323.98m N
515029 . 10om E SI54F.SFm B
13, 53 m(IrAT) 12 Gl m{HAZ)
Sw: €15312.jm N SE: §I53/%-93m N
DI5030.B3m E SI5C4E.32m £
13. %8/ m(#ﬂaE) 12. 75 (/71,453
Signatures Date/Time
Sampled by -
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:55 PM Page 44 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016

DOITO:

PM: Stacey Re

i Field Phone:

Site: Location Pond{183C100ma Sample Date:
Verified: | ] Plant operation required: v Northing Easting:
Sample ID POND183C100MA_0916R1 SOIL Depth From To: O

Lab Name  Methods

Filter Count Container

Preservative

Total Depth &) 1 FT bgS

QAJQC ByiTime/Date

RTI EPA 7580

Pump Number:

1 40z Amberjar 4'C

N KS /504 G/} sée

End Ofsample ID | SEENNGAENEEEEN  ESEEEE NSO NENEEEENENEEOEE PENRGENENREENENUNERE EERNAUOOECRRONADSSEENENNERED EENEEINNUNFRENGNEER 1 ]
Sample ID POND183C100MA_0916R2 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 1 40z Amberjar  4'C AN ;5,:.3} 41 |
Pump Number:
End of Sample ID
End of Location
NE MNosThing Leb1325,0
i SE02§. |
Eopst "}f 352 §.
SE  Werthing 1601 30520
Emsﬁ-":j 3EE02S i,
Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:55 PM
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Field Worksheet

Project: Eagles River Flats White Phos 2016

DOITO:

PM: Stacey Re Field Phone:
Site: Location 03DIS03 Sample Date: /
‘ 915 j)w
Verified: Plant operation required: v/ Northing Easting:
Sample 1D 03DIS03_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date

RTI EPA 7580

Pump Number:

End of Sample ID
End of Location

Signatures

Sampled by
Relinquished by

L] 1 4oz Amber jar

Date/Time

Received by

Relinquished by

Received by

Printed on Monday, September 12, 2016 3:00:51 PM

o nofey ,%;/%,

e

EEEE RGN NN RSN R AN A KNI NN RO N NN EIURN R ANENERND

Page 1 0f 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 - DO/TO:
PM: Stacey Re | Field Phone:
Site: Location 03DIS11 Sample Date: @li Sil b
Verified: | | Plant operation required: v/| Northing Easting:
Sample ID 03DIS11_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative =~ QA/QC By/Time/Date
RTI EPA 7580 11 4ozAmberjar 4C N %o I q\\ g ‘l'w

Pump Number:

2N NN AEEEENENNENEENEENOSERNENNARNAN [TCETTTTTTL sEEEEEETNNEE SN NS NNUR NN NN ENAO A AN RSN EPEN NN RNNANNEEENUNEEARERANNARNRAE

End of Sample ID
End of Location

Signatures

Sampled by
Relinquished by

Date/Time

Received by

Relinquished by

Received by

Printed on Monday, September 12, 2016 3:00:54 PM

/%3

NN EER RN DR PR AP RARA A RRNARD

Page 2 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 DO/TO: 5

PM: Stacey Re Field Phone: |
Site: Location 03DIS18 Sample Date: ?/ { 5% L

Verified: [ ] Plant operation required: v/ Northing Easting:

Sample IC 03DIS18_0916 SOIL Depth From To: Total Depth FT

Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date

RTI EPA 7580 [l 1 4ozAmberjar 4C N% Food 67/, g //’(ﬂ

JY
Pump Number: L/'j‘s

Endofsamplem ..... Cieviiit S EaLets 1e b S R TR R AR LSRR B ERRR S D Cr—

End of Location _)( ?b

OBDIS I 0 Hen T qup

9/5‘//&,

Signatures DatelTime
Sampled by o
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM . Page 3 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 - DoITO:

PM: Stacey Re  Field Phone:

Site: Location Sample Date: 7'/r

03DIS21 p : //5&_
Verified: [ ] Plant operation required: [/ Northing Easting:

Sample ID 03DIS21_0916 SOIL Depth From To: Total Depth FT

Lab Name  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 [ 1 4oz Amberjar  4'C N

aez ) 1 ﬁiﬁ{, e

Pump Number:

lllllllllllll HE AN NN SRR NN NN NN NN NS ENG AN NN AN NN AOOOAR O NN SN AU AN ERERNERNR

End of Sample ID

End of Location

Signatures DatefTime
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 4 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 DOITO:
PM: Stacey Re ( Field Phone: |
Site: Location 03DIS36 Sample Date: 0[{{5{“(
Verified: [ Plant operation required: v/ Northing Easting:
Sample 1D 03DIS36_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 L] 1 40z Amberjar  4'C N ){-’O | 61[15{“
\ 34 Z
Pump Number:
\lEnd ofsample ’lD TR E N DNUE NN NN RSN RGP N IR OOENEEED SESENERRETEREEARNAANRSSINNNRNENUENERANN EIUENERPEBENNESSSANVANENSUANE
End of Location
Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 5 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 - DOITO:
PM: Stacey Re | Field Phone:
Site: Location 03DIS37 Sample Date: °T/ 55
Verified: [ Plant operation required: 'v/! Northing Easting:
Sample ID 03DIS37_0916 SOIL Depth From To Total Depth © FT
Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 T] 1 4ozAmberjar 4C Negeo| | 4 ll S / Mo
(31
Pump Number: 5
1 Er.,d O;-San;;l’;l;lol lllllllll RESENSDREERRER LERIERRIIT TR EL) NGNS EENE NN NN FENEANERENENEEEEEEDON 1 ] [ ]
Sample ID 03DIS37_0916D SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Timel/Date
RTI EPA 7580 .1 4ozAmberjar 4C Fyol I 4 ! 1S ) e
1222
Pump Number:
\IE;?IdIIOI;ISI;I’;;.;;;I;IIDIIIIOIlllllilllllllllIlll!llllIlllllllllllllllllllllllIIIIII!IIJI lllll ERUEOEE AEEREERENDDENAENENEND
End of Location
Signatures Date/Time
Sampled by

Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 6 of 563



Field Worksheet

Project: Eagles River Flats White Phos 2016 | porro:
PM: Stacey Re Field Phone:
Site: Location 03DIS38 Sample Date: CI!IS /”,
Verified: [ | Plant operation required: v/ Northing Easting:
Sample ID 03DIS38_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 11 4ozAmberjar  4C N XNe q {l 5-/,9
)
Pump Number:
Endofsamp,em .......... P s AR e N AR AR AR R NS PP RSN KR NS — .
Sample ID 03DIS38_0916MS SOIL Depth From To: Total Depﬁh FT
Lab Name  Methods Filter Count Container Preservative =~ QA/QC By/Time/Date
RTI EPA 7580 Ll 1 40z Amberjar  4'C Vs a&": /19 { 1S { I
V315
Pump Number: - ‘
Endofsamp’em ......................... = e T AU KRR —— a
Sample ID 03DIS38_0916SD SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 O 1 aormmbsrar «c SD .\}/Q 11 als /H.-

Pump Number:

1325

ISNCEENUENANSNEUNNACENSISEEANANER AEEESNEAEINNIEEEEENATEARANNNCEFOSSNNRRENNERRNAN FOOENSISENS NN AN DRI NSIN NN RSN NN R SRR AN [ TITTTL] [LETITTY [TEETL

End of Sample ID
End of Location

Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM

Page 7 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 DOMTO:
PM: Stacey Re ' Field Phone:
Site: Location 04DIS68 Sample Date: q/‘&/(o
Verified: [ ] Plant operation required: v/ Northing Easting:
Sample ID 04DIS68_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative ~ QA/QC By/Time/Date
RTI EPA 7580 "1 4ozAmberjar 4C N af/-xa / ﬁ/iS/ &
5D
Pump Number:
‘..Elr;.d.lol;.é:f;;;;;';;....-..".-...‘...--.-.I.'.......--‘..'...‘l.l-...'.....-..n-..‘l...' lllllll SENEEEEEANE N NN NGNNRRRNPNARERNCRRNOENADE SENNDEEENONETEERER EEmaEEEE
End of Location
Signatures Date/Time
Sampled by

Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 12 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 | DOITO:
PM: Stacey Re | Field Phone:

Site: Location 04DIS82 '~ Sample Date: ql\s / Iy
Verified: [ ] Plant operation required: || Northing Easting:
Sample ID 04DIS82_0916 SOIL Depth From To: Total Depth FT

LabName  Methods Filter Count Container Preservative  QA/QC BylTime/Date

C Ndbm-?j’ q\\glw

“i

RTI EPA 7580 L] 1 40z Amberjar 4

Pump Number:

End of Sample ID

End of Location

Signatures Date/Time
Sampled by
Relinquished by '
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 14 of 53




Field Worksheet

Project: Eagles River Flats White Phos 2016 - DOITO:

PM: Stacey Re E Field Phone:
Site: Location Q4DIS84 Sample Date: // 5 // é

Verified: [ ] Plant operation required: v Northing Easting:

Sample ID' 04DIS84_0916 SOIL Depth From To: Total Depth FT

Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date

RTI EPA 7580 11 4ozAmberjar 4C N Q}//“; / éj‘ﬁ 5 /, v

/355

Pump Number:

IS OE NN NSNS E AN NN NN NN NN DA RN A RO ARN NI RN RN ANRRE AR SEEEENNENEEREENEEEIANERE EENNINNENIENNEDEEEN aRsNAREENED ANNEEEENEEUENANES SERARANEER

End of Sample ID
End of Location

Signatures Date/Time
Sampled by
Relinquishedby
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 15 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 DOITO:
PM: Stacey Re Field Phone: 1

Site: Location 04DIS84SoC Sample Date:
Verified: | ] Plant operation required: V| Northing Easting:
Sample ID 04DIS84S0C_0916 SOIL Depth From To: Total Depth FT

LabName  Methods Filter Count Container Preservative  QAIQC By/Time/Date

RTI EPA 7580 I 40z Amberjar  4C N Jéoo /| 0‘\\5\\ Y
/400
Pump Number:

ME;; lllllll INEEBANEEESENESEEN RO SN NN PR NR AN SRR SN PN NS NSO NN AN A NN TN NSO S NN NN NSO NN NN ERARENEREREEE ILLITTY 1]

of Sample ID
End of Location

Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM

WO

pv]

Page 16 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016

' DOITO:

PM: Stacey Re

Field Phone:

Site: Location 04DI|S85 Sample Date:
Verified: [ ] Plant operation required: v/ Northing Easting:
Sample ID 04DIS85_0916 SOIL Depth From To: Total Depth ET
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 1 doz Amberjar  4'C Nal ! 1 9 !g f/fka
445
Pump Number:
IE:nldllO;lSIlaﬂrr;;l!;l;lDllill SENEEEEENIREEENONEND NEOEEERERE SENEEE RN RN NP NS E RO USRS PR ERET RN RS SEEEEEER sEduEEsREER AEEEEERE
Sample ID 04DIS85_0916D SOIL Depth From To: Total Depth B FT__
LabName  Methods Filter Count Container— ‘Preservative  QAIQC By/Time/Date
RTI EPA 7580 I "% dozAmiber] jar FD !
Pump Numb v ‘ % <P ( {
ump um er. o o 1
IIlEl;;lol;Slamp’e ’Dl BREOEOR RN ER NN NP IEORAR A NGO NUTRDEE anpEmNNNN

End of Location

Signatures Date/Time
Sampled by . S S
Relinquished by

Received by
Relinquished by

Received by

Printed on Monday, September 12, 2016 3:00:54 PM

Page 17 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 ' DOITO: ‘
PM: Stacey Re Field Phone: ]
Site:

Location Pond109BTS100ma Sample Date: ‘Iﬂf// [

Verified: [ ] Plant operation required: v Northing Easting:
Sample D POND109BTS100MA_0916R1 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 "1 1 4ozAmberjar 4C N Ao Q/if[l(/
Zop
Pump Number: ‘
IE;};O!;lsllall,lr:;};l;lolllll!lllillll lllllllllllllllllllllllllllllllll NSRS ENNNSAN A RS FNEEER YRR RRRED SEENENENOENNSRRENERNEENAD Ll NARANEENAPNESENINANENENNREENDD
Sample ID POND109BTS100MA_0916R2 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 11 4ozAmberjar 4C Nolbe | afh 5/”,
2
O
Pump Number: 5
End of Sample 1D T T—
End of Location
Signatures Date/Time
Sampled by
Relinquished by

Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:55 PM Page 39 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016

: DOITO:
PM: Stacey Re  Field Phone:
Site: Location Pond109BTS100mb Sample Date: 9 /I 5//&
Verified: [ ] Plant operation required: v/ Northing Easting:
Sample ID POND109BTS100MB_0916R1 SOIL Depth From To: Total Depth FT

LabName  Methods Filter Count Container

Preservative QA/QC By/Time/Date

RTI EPA 7580 ] 1 40z Amberjar  4'C N ol | q\\s \W
14D
lll!lzlljir:}!?lril::‘lbl?:l:lllIllllIlIlllllllll.illlllllilllllilll IIIIIIII [IEIRdd LY aEnEEEEEEEEEN lllllllllllIIIII!ll‘%ﬁfiIl,lelsl'gl!l’:llllllllllllﬂllltll!IIIIIIIII
End of Sample ID
Sample ID POND109BTS100MB_0916R2 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QAIMQC By/Time/Date
RTI EPA 7580 1 4oz Amber jar  4'C N %,0 ! I q\\s)\v
4 g
Pump Number:
End.o-f Sample ID ' ' . . o l
Sample ID POND109BTS100MB_0916R2D SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 [ 1 4ozAmberjar  4C SRR/ R\\cj\\\'
sg
Pump Number:
\llEl"l?ldllol;lsllalrlr;};;;l}gIlIllllllli--i-...--'IIIIIIIRIII‘IIIIIIIIIII llllllllllllllll NN ENAEERNANNACCEUNNEERUNRENRDARAD sREEEER sEEEEsNEE AINERNANAUPSENSINRURNARRARNES
End of Location
Signatures Date/Time
Sampled by i
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:55 PM

Page 40 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 - DOITO:
PM: Stacey Re Field Phone:
Site: Location 04DIS106 Sample Date: (] { Il
Verified: [ ] Plant operation required: /| Northing Easting:
Sample ID 04DIS106_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative = QA/QC By/Time/Date
RTI  EPA7580 1 40z Amberjar  4'C N 4__,0 I I QR l\wll v
Miw
Pump Number:
I..E.r;.dl:;-é:’;;;;é.;; lllllllll AN NN AU TN RN O T AN IR NN NN DN A ERER HESEERBNARE SEAAN NN RANGENENONTINNRANENERNER L] FERINA SRR NN R NN EEEERES L]
End of Location
Signatures Date/Time
Sampled by

Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 11 of 53




Field Worksheet

Project: Eagles River Flats White Phos 2016 | DOITO:
PM: Stacey Re Field Phone:

Site: Location Q4DIS86 Sample Date: 9/ /
Verified: [ ] Plant operation required: v/ Northing Easting: e “ (A

Sample ID 04DIS86_0916 SOIL Depth From To: Total Depth FT

Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date

RTI EPA 7580 11 4ozAmberjar  4C NC’\'—%, 1,1 ’/; P4
I AL
<
\f\ /,/2

End of Sample ID
End of Location

s

Pump Number:

Signatures DatefTime
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 18 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 DO/TO:

PM: Stacey Re Field Phone:

Site: Location 04DIS90 Sample Date: ?/@
Verified: [ ] Plant operation required: v/ Northing Easting: A

Sample ID 04DIS90_0916 SOIL Depth From To: Total Depth FT

LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date

RTI EPA 7580 "1 1 dozAmberjar  4C N

Pump Number:

End of Sampile ID
End of Location

Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 19 of 53
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Field Worksheet

Project: Eagles River Flats White Phos 2016

DOMo:

PM: Stacey Re

Field Phone:

Site:

Verified:

]

Location 04DIS93

Plant operation required: v/ Northing

Sample Date:

Easting:

7// (%
4

Sample ID 04DIS93_0916

Lab Name  Methods

SOIL Depth From

Filter Count Container

To:

Preservative

Total Depth

FT

QA/QC By/Time/Date

RTI EPA 7580

Pump Number:

1 40z Amber jar

LITTE] SAENUANNUNORSEBERENENERED

End of Sample ID
End of Location

Sampled by
Relinquished by

Signatures

Date/Time

Received by

Relinquished by

Received DY ..

Printed on Monday, September 12,2046 3:00:54 PM

4'C

N 1

B
Ho

4,

ENSEEEOIERESEEEANE RENSROUEEEQEUUNANEREREANSE NS NEFEENDEEOND
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Field Worksheet
Project: Eagles River Flats White Phos 2016 - DO/TO:

PM: Stacey Re ' Field Phone:

Site: Location 04DIS96 Sample Date: 94 2
Verified: [ ] Plant operation required: v/| Northing Easting: %

Sample ID 04DIS96_0916 SOIL Depth From To: Total Depth FT

LabName Methods Filter Count Container Preservative  QA/QC By/Time/Date

RTI EPA 7580 .1 d4ozAmberjar 4C N S

/£ //Q.
Pump Number: 3 22; /,é

IRNEEBEBUCERGHINEENENNEE SERSNADONNNEERAONNRENNINRERERSNANERREARRY CIENESREANEEEEENENEEEEINNENENNNNENER NEERIRNSENESRNERREZD mEREREES LLLLTLL] dnEsEEs Snmmmew EEiEEDEENREEEND

End of Sample ID
End of Location

Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM
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Field Worksheet

Project: Eagles River Flats White Phos 2016 DOITO: '
PM: Stacey Re Field Phone: ‘
Site: Location 04DIS97 Sample Date: ¢
g
Verified: [ | Plant operation required: v Northing Easting: ;.// <
Sample 1D 04D1S97_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 "1 d4ozAmberjar 4C N W I 14 hw'il/
7
O
Pump Number: <
IlEln‘;lOlfsamp}él;Ellllll EEENBEERENED sEEm mam apasisRETESNNREE EEEFILEE sIEE anuw sEEuE L EEER BREEN EREER
End of Location
Signatures DatelTime
Sampled by i N L ol
Relinquished by i N
Received by
Relinquished by
Received by
Printed on Monday, September 12, 2016-3:00:54 PM Page 22 of 53




Field Worksheet

Project: Eagles River Flats White Phos 2016 - DOITO:
PM: Stacey Re " Field Phone:
Site: Location AreaRBTDuckPond Sample Date: 9'/ /
76/l
Verified: | ] Plant operation required: v/ Northing Easting:
Sample ID AREABTDUCKPOND_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 L] 1 4oz Amberjar  4'C N F)i»;;l / ’/’//[,/};
r b
Pump Number: K%
En;Ofl‘slal;r;;;;l;lDlllllllllllllllll.lllit!llllllllllll'l LLEAR AR R RN R R LT RAR LY II R dd Rt L]} L ]
End of Location
%
Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 23 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016

DO/TO:

PM: Stacey Re

. Field Phone:

Site:

Location Pond730N

Sample Date: B

A
Verified: [ ] Plant operation required: [v Northing Easting: G
Sample ID POND730N_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 1 dozAmberjar 4C N D&,,_, I Q{lw/’ Yy
/
©
Pump Number:
Enld DI;S;’;;;;;I;IDIIIIIIIIIII llllll aEEEOEER : ] 1 ] EENEEEDEEEER L] 1 SENIREERREAD
Sample ID POND730N_0916D SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative = QA/QC By/Time/Date
RTI EPA 7580 1 4ozAmberjar 4C FDM&O ! vrfue/ 1%
/r
G 3
Pump Number: -
IllElf;ldllol;lé;l;r;;;;l;lDl lllllllllll SERE N NESENEN AR NN ENENENEEEENNNENRENREY SESENERRRNRANE LLE]]
Sample IC POND730N_0916MS SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 1 4ozAmberjar 4C VIS (,\Zﬂ ;19 / I w/ lo
7,
<8
Pump Number: <
IIIE'.';.d'.o.;.S.aB’;;[;;;.;.D.-."..'..t lllll SEEENECUERENENENERNEED IESFUSEEANEEEEEIEEER sanaEEm EENEEEREREN NEEApImANER eI HANDREEDNESERNENED : ARNERNAREEEENNDARENY
Signatures Date/Time
Sampled by o
Relinquished by
Received by o
Relinquished by
Received by
Printed on Monday, September 12, 2016 3:00:55 PM Page 47 of 53
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Field Worksheet

Project: Eagles River Flats White Phos 2016

DO/TO:

PM: Stacey Re

Field Phone:

Site: Location Pond730N Sample Date: > /
, oy
Verified: [ ] Plant operation required: v/, Northing Easting:
Sample ID POND730N_0916SD SOIL Depth From To: Total Depth FT
LabName  Msthods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 1 40z Amber jar

Pump Number:

llllllllll ARENAN RSN NENANNENES OO IECEE IO N SN SNGCEEUR NN OO NN ARSI NN NN NN IR RN RO NN NSNS NS ERR NN

End of Sample ID

End of Location

Signatures

Sampled by
Relinquished by

Date/Time

Received by

Relinquished by

Received by

Printed on Monday, September 12, 2016 3:00:55 PM

4c L

i &
& () -

CENEEO N NANUNSHEASSSRNE RN NEENEENY

Page 48 of 53



Field Worksheet

. . n [
Project: Eagles River Flats White Phos 2016 - DOITO:
PM: Stacey Re - Field Phone:
Site: Location Pond730SW Sample Date: ?/[4; /;ir
Verified: | | Plant operation required: v/ Northing Easting:
Sample ID POND730SW_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 "1 1 4ozAmberjar 4C Ny‘zb"; ;4 [i U{ iy
Pump Number: _er
IlEn;IOI;ISI;I;,;;};I;IDIIlll'lllll'-lllllllllllIlllll-!IllllllI lllllllllll ASEEESANENUENNEEFEVATEERNEEIREERER NEEERUNESEEEIRER SREEEEERE ESEESRAEEIIDEER EEZOREREEER aEE=d
End of Location

Pond #3200 o 9/ e
EPA Z5e0 o/ '2)6%/ 7/, ¢ /7.

Focatiorne ford 73245 o
Pord 7325 _ =9/,

S Tl ) 1228 /e
Signatures Date/Time
Sampled by
Relinquished by ) . ]
Received by
Relinguished by b
Received by | oy, "’7”

Printed on Monday, September 12, 2016 3:.00:55BM_ ...
e o

Page 49 of 53




Field Worksheet

Project: Eagles River Flats White Phos 2016 - Doro:
PM: Stacey Re ~ Field Phone:

Site: Location 03DIS40 Sample Date: '?//7//‘”

Verified: [ ] Plant operation required: Northing Easting:

Sample IC 03D1S40_0916 SOIL Depth From To: Total Depth FT

LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date

RTI EPA 7580 "1 1 4ozAmberjar  4C N P I 19 /%ﬂ
Nty

Pump Number:

AN A SN EEEE NN ORI NN RN EEA NN RN HANE NN EA AR ENATINEE N RTNT (I TTET] SE N AGEEEEEANOACEGURE AN SN NN NN O NI ENOA AN RGN NARNNOANSsANEORIENRERE 1]

End of Sample ID
End of Location

Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 8 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016

' DOITO:

PM: Stacey Re

! Fieid Phone:

Site: Location Q3DIS42

Verified: [ ] Plant operation required: v/

Northing

Sample Date: 9 /fﬁv/ .

Easting:

Sample ID 03DIS42_0916 SOIL

Depth From

LabName  Methods Filter Count Container

To: Total Depth FT

Preservative QA/QC By/Time/Date

RTI EPA 7586

Pump Number:

End of Sample ID
End of Location

Signatures
Sampled by
Relinquished by

1

Date/Time

40z Amber jar

Received by

Relinquished by

Received by

Printed on Monday, September 12, 2016 3.00:54 PM

4c N az I/QI (7%5% ”
2

llllllllllllll NSO N A N NN EOA SR AN NN NOR AN NN AN RN NN FEEN NS AN R RA SN NA RN SRS NN NUARARARRE

Page 9 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016

3 DOITO:

PM: Stacey Re

" Field Phone: .

Site:

Verified:

Plant operation required: v/

Location Q4DIS76
Northing

Sample Date: < /f? P
&
Easting:

7

(>

Sample ID 04DIS76_0916

Lab Name  Methods

SOIL Depth From

Filter Count Container

To: Total Depth FT

Preservative  QA/QC By/Time/Date

RTI EPA 7580

Pump Number:

1 40z Amber jar

LELLE L RN T I TR AT R Y 2 EERSEEmEEEES NI PNOSNEEEEASNCOEONYN A NI NENNNONENEENED EODESEEEENUERNEIVNSE WANHRANNNANAARNESIAUENARNERENR

End of Sample ID

End of Location

Signatures
Sampled by
Relinquished by

Date/Time

Received by

Relinquished by

Received by

Printed on Monday, September 12, 2016 3:00:54 PM

4C NS [ |

Page 13 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 DO/TO:
PM: Stacey Re ' Field Phone:
Site: Location AreaCPond155 Sample Date: ‘,‘y
=
Verified: [ ] Plant operation required: v Northing Easting: “©
Sample I AREACPOND155_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 1 40z Amberjar  4'C N &/ﬁ s
=
Pump Number: j\ <
End o.fsla.!;;;’;';;.-'.."-....'.-..‘..- IIIIII LLR LA L R L LAR SRR Rty L) SINNEURFEERENERIIDNIRFEARERN
End of Location
Signatures Date/Time
Sampled by
Relinquished by
Received by o
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM

Page 24 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 ' DOITO:
PM: Stacey Re | Field Phone:

Site: Location BIP10 Sample Date: 4 {16{ [{ )
Verified: [ ] Plant operation required: v/ Northing Easting:
Sample ID BIP10_0916 SOIL Depth From To: Total Depth FT

Lab Name  Methods Filter Count Container Preservative  QA/QC By/Time/Date

RTI EPA 7580 11 4ozAmberjar 4C N oga ] 1‘73“‘\\“"
¥ .47

Pump Number:

lllll SR EEEE AN NN AR NN AN SRR AR I NSNS E AN IS N RIS SN NN NN NU MUY UO NS ORA AN AN NN E AN ERASAR IR TS NDRONAR AN

End of Sample ID
End of Location

Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 25 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 - DOITO:
PM: Stacey Re ' Field Phone:
Site: Location BIP11 Sample Date: Q/fq/“ﬂ
Verified: [ ] Plant operation required: v/ Northing Easting:
Sample IO BIP11_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 1 sozAmberjar 4C N ol I q]m\tw
=
s
Pump Number:
Elnd Oflsal;;;;};l;lDllllllllllIIllllIlllIIIIIIIIIIIIIIllllllllllll‘lllllﬂlllllllﬂlllllllllllllllllllllllll-ll
End of Location '
Signatures Date/Time
Sampled by -
Relinquished by

Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 26 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 - DOITO:
PM: Stacey Re " Field Phone:
Site: Location BIP2 Sample Date:
Verified: [ ] Plant operation required: v/ Northing Easting:
Sample ID BIP2_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods . Filter Count Container Preservative . QA/QC By/Time/Date
RTI EPA 7580 1 40z Amberjar  4'C ‘ N T

Pump Number:

End of Sample ID - T
End of Location
\L A
Y
A <J
NEREERN
9 / o
N X
<) A
o
% U
4
( .\ _,‘(i T
Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 27 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016

' DOITO:

PM: Stacey Re

Field Phone:

Site: Location BIP5_9East Sample Date: 7}“‘,'; ¢,:f,// .
Verified: [ ] Plant operation required: v/| Northing Easting:
Sample ID BIP5_9EAST_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative  QAJQC By/Time/Date
RTI EPA 7580 1 dozAmberjar  4C Neta | g ?/57; b
’3 2 5
Pump Number:
Il E.ndOfSampje !D IEEAENATORAENOUCEANEENIRDDNAGEN SENBEENAEEBAED SENERENEESREENENEEED HSEEE asEEDEEIEED BEREEEIRE L ] AURENREEROREERNEANA
Sample ID BIP5_9EAST_0916D SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 1 40z Amberjar 4'C FD Q&} I 1) (/%7/!”
’53,@
Pump Number:
Endofsamplew .................... e e R AR SR AT SN
End of Laocation
Signatures Date/Time
Sampled by

Relinquished by

Received by

Relinquished by

Received by

Printed on Monday, September 12, 2016 3:00:54 PM

Page 28 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 - DOrTo:

PM: Stacey Re

Field Phone:

Site:

Verified: [ |

Location BIP5_9West Sample Date: "‘}'/f‘f? /10

Plant operation required: v/ Northing Easting:

Sample IC BIP5_SWEST_0916

LabName  Methods

SOIL Depth From To: Total Depth FT

Filter Count Container Preservative QA/QC By/Time/Date

RTI EPA 7580

Pump Number:

1 40z Amberjar  4'C N qg‘“! / ‘7/4//(/
£ 335

End of Sample ID
End of Location

SENBUNREAABANRANRANNAES ENEESEEERSEEEER Asawsnmmas EEEEEI NN ENENON RN NN RIS N DGO AN NN SRR AN EE SR NAR NG TRER

Signatures DatelTime

Sampled by
Relinquished by

Received by

Relinquished by

Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 29 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016

' DOITO:

PM: Stacey Re

Field Phone:

Site: Location BombcraterE Sample Date: C/‘/q A e
Verified: [ ] Plant operation required: v/ Northing Easting:
Sample ID BOMBCRATERE_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 B 40z Amberjar  4'C NG I ?/7%
/ 54(5 L
Pump Number:
End of Sample ID T '
End of Location
Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by

Received by
Printed on Monday, September 12, 2016 3:00:54 PM

Page 30 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016
PM: Stacey Re

. DOITO:

" Field Phone:

Site: Location BombcraterW Sample Date: ’?// ‘?/f;;,
Verified: | ] Plant operation required: /| Northing Easting:
Sample ID BOMBCRATERW_0916 SOIL Depth From To: Total Depth FT

Lab Name  Methods Filter Count Container

Preservative QA/QC ByfTime/Date
RTI EPA 7580 1 40z Amberjar  4'C N I/ | T/ &
Pump Number: ) S\S\QS
EndofSamplelD .............. prE PEPPr T AR R R SRR B AR AR S S -
Sample I BOMBCRATERW_0916MS SOIL Depth From To: Total Depth FT

LabName  Methods Filter Count Container

Preservative  QA/QC By/Time/Date
RTI EPA 7580 1 dozAmberjar 4C wsFoy | 9
Y,
'S5
Pump Number: S =
IIE;;:;'SI:';;;;éO;IDIIIIII L1 RN REEE AN ENEA RN EN NN NSRS INUAAN A OO N NN R NN A NN EEEEE SN NEE TR AR ENONIRANNONERRRNNERODNANNNNEDD EEEENE
Sample IT BOMBCRATERW_0916SD SOIL Depth From To: Total Depth FT

LabName  Methods Filter Count Container Preservative  QA/QC By/Time/Date

RTI EPA 7580 1 40z Amberjar  4'C SD% ]

! :/‘7/ !
/ ki
\5‘2

End of Sample ID

Pump Number:

End of Location

Signatures Date/Time
Sampled by

Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 31 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 DO/TO:
PM: Stacey Re ' : Field Phone:
Site: Location CrossditchJE Sample Date: “/’//“F//”;,
Verified: [ ] Plant operation required: 'v/| Northing Easting:
Sample ID CROSSDITCHJE_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QAJ/QC By/Time/Date
RTI EPA 7580 L] 1 4oz Amberjar  4C N ‘% - | ?/’ff/Q
Y)
et
(4
Pump Number:
l..E.;].d..o.;.S.-a"’;;;;;-;.D. lllllll EEEEPEEEEELEED “npmsUDEaEED LLELAR R TRR]] EEENRBOERSNNRGTIANEUEARGENRESERANDED smssuEAnN EIEREEERRD L1
End of Location
Signatures DatefTime
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 32 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016

' DOITO:

PM: Stacey Re

Field Phone:

Site: Location CrossditchJN Sample Date: ?/q, /f;{'
Verified: [ ] Plant operation required: v/ Northing Easting:
Sample IC CROSSDITCHJN_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 1 4dozAmberjar 4C N o, 1 5’//57
O
Pump Number: ©
End ofsaf;;;;;l;lDl HEEESSONERERNSNSIRERENNEADRNEEERD SRR SN IN NN SRR NEEREBARETRRE SUREEEDNETNOPENAENNOEN L] BIRANGSEREREUBENERENSENEEEOREN
End of Location
Signatures DatelTime
Sampled by
Relinquished by
Received by
Relinquished by

Received by

Printed on Monday, September 12, 2016 3:00:54 PM
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Field Worksheet

Project: Eagles River Flats White Phos 2016 . DOITO:
PM: Stacey Re | Field Phone:
Site: Location CrossditchJW Sample Date: 7//}7- / "
Verified: | | Plant operation required: /| Northing Easting:
Sample ID CROSSDITCHJW_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 . 40z Amberjar  4'C N ol 7 %

&

Pump Number:

|asEREE] EESEEENEREE sEpEEREEEEES FEAREEARERANERDANE esmmEEm NSNS ENEEENN IO AN EAGEEEEENNESH PN S E AN GNP TN N NN NRARS OO RRAE

End of Sampie ID

End of Location

Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:54 PM Page 34 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016

' DOITO:

PM: Stacey Re

" Field Phone:

Site: Location NorthditchE Sampie Date: 9/,’ ((P
Verified: | | Plant operation required: v/ Northing Easting:
Sample ID NORTHDITCHE_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date
RTI EPA 7580 1 4ozAmberjar 4C N o,L/sa I ‘7//:;,’;;4
i 55
Pump Number:
s O;;;.;;Ie SRRy R sEds i aanes
End of Location
Signatures DatelTime
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:55 PM

Page 37 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 - DorTo:
PM: Stacey Re Field Phone:

Site: Location NorthditchW Sample Date: & //C;A, L
Verified: [ ] Plant operation required: v/| Northing Easting:
Sample ID NORTHDITCHW_0916 SOIL Depth From To: Total Depth FT

Lab Name  Methods Filter Count Container Preservative = QA/QC By/Time/Date

RTI EPA 7580 L. 1 d4ozAmberjar 4C NAS ,tf-;’,%a, /
VIS ,/,{:
O

<.
Pump Number:

NN ANINANENON SN AERRAE RS A DU EONEREENNERRDE EEEEESEENEEATOOEEEND SONIRANEANNINUUNUEEENNANNNNNEUNUEER HANNEEANENNNONSSNENEENANRER EEEERREERzEAE USEFEEEESDNGEEEENEASAANN

End of Sample ID
End of Location

Signatures Date/Time
Sampled by
Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:55 PM Page 385 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 ~ DOITo;
PM: Stacey Re Field Phone:
Site: Location Pond23 Sample Date: ‘7/ {4 //p«
Verified: [ ] Plant operation required: /| Northing Easting:
Sample ID POND23_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 "1 4ozAmberjar  4C N i 19 e )
/vc’ s // q’/zg
N
Pump Number:
IIIE[;;IOI;ISI;H’;;;;I;EIIlIIIllllllllllllllllllliilltllIIIIlIlllllllllllIlllllllllllIll!ll‘llllilllllllllll llllllllllll sEaEEE anEm L] HENREESREIRRURNIRR L] L]
End of Location
Signatures Date/Time
Sampled by

Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:55 PM Page 46 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 DO/TO:
PM: Stacey Re Field Phone:
I
Site: Location SouthditchEE Sample Date: 9 // ‘?// A
Verified: [ ] Plant operation required: v/ Northing Easting:
Sample ID SOUTHDITCHEE_0916 SOIL Depth From To: Total Depth FT
Lab Name  Methods Filter Count Container Preservative QA/QC By/Time/Date
4
RTI EPA 7580 11 dozAmberjar 4C N ‘7/?//5‘
.\wE
Pump Number;
!.lE'.';.d.’O.;.S..anr’;p};.;.D."".' lllllll EENRNDASNARRRONIRNENNG L1l AANERRRNE N L1
End of Location
Signatures Date/Time
Sampled by

Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:55 PM Page 50 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 DO/TO:
PM: Stacey Re ' Field Phone:
Site: Location SouthditchEW Sample Date: ‘9/%4/,9
Verified: [ Plant operation required: /| Northing Easting:
Sample ID SOUTHDITCHEW_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 Ll 1 4oz Amberjar  4'C N # To. CM ‘7/;,
s
Pump Number:
End ofsample ’D llllll SRR LEL RN LR RNl RR NIRRT RTTRTT]] REEERNANSINOPENRNAREANTORRNN L3 GENEARURADENSRENTRNRANASARRES
End of Location
Signatures Date/Time
Sampled by

Relinquished by
Received by
Relinquished by
Received by

Printed on Monday, September 12, 2016 3:00:55 PM Page 51 of 53



Field Worksheet

Project: Eagles River Flats White Phos 2016 DOITO:
PM: Stacey Re  Field Phone:
Site: Location SouthditchWE Sample Date: c?ﬁff/ ’

Verified: [ ] Plant operation required: v/, Northing Easting:
Sample ID SOUTHDITCHWE_0916 SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 "1 1 4ozAmberjar  4C N% P ?%' ?/(ﬂ
135
Pump Number:
S P R AR TP R RRNONREU OO U R —
Sample IC SOUTHDITCHWE _0916D SOIL Depth From To: Total Depth FT
LabName  Methods Filter Count Container Preservative  QA/QC By/Time/Date
RTI EPA 7580 L 4oz Amberjar  4'C s g ‘i"@ /Qq
I ¥
Pump Number:
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Necropsy Form

Species Mo ] desngl
Abbreviation if’?pﬂ-L(— ~d1L
Date Collected¢9-2 2~ /¢ Method

Field ID # 4
Laboratory 1D #

~d]

Found L By: ﬁ;izz;g; e

Cause of Death: {4y //h@ e toin_
Location & Habitat: ), L 7/}'“(2%'7 et

Date Necropsied: @7 - 20 /€ By:(z Sz tole Whole body w:

Juvenile (9';7

g

Comments: & //g;c)l'feﬁ %f,_! 5= A Con !‘cz(j’s

Fresh: ¥ SN2 A _dgll/ Subadult
External Examination:  Normal &/ N

Fur/Feathers: Normal (¥ N

Comments:

No 2/0m ¢ w— W/uwuau

Lungs:__ 1 Normal(y/ N Samples Taken: Y 2
Kidneys: Normal && N Samples Taken: Y (W
Heart: Normal @ N Samples Taken: Y Cﬁ/
Liver: Normal CX/ N Samples Taken: Y @

General Comments:

Mo ol11o s 91‘7%% 01C WV/'ZL][)?‘ cé'f»e,;fuag(

“Field D #

Species

Abbreviation Laboratory ID #
Date Collected Method Found ______ By:
Cause of Death:

Location & Habitat:

Date Necropsied: By: Whole body wt: g
Fresh: X N Adult Subadult Juvenile
External Examination: Normal Y N

Fur/Feathers: Normal Y N

Comments:

Lungs: Normal Y N SamplesTaken: Y N
Kidneys: Normal Y N Samples Taken: Y N
Heart: Normal Y N Samples Taken: Y N
Liver: Normal Y N Samples Taken: Y N
Comments:

General Comments:

Avian Collision study

BlankFrms&Key.xls/GMS/SAC



Necropsy Form

Species E10¢ 244~ Jug.»f/ —~ead

Abbreviation

GVTTE

Field ID # ffp27 - 0%

Laboratory ID #

Date Collected _C,l,@,L Method

Location: /% g

- o, ,f,u/-mu l e L-’/DLM

Found By:

<

Habitat: W e

Hoecd

17 i [

Date Necropsied: IO/ ’Z‘{// § By<r Sggtelc Whole body wt:

Total Length; mih Fresh: Y _@
Tail Length: -~ mm

Right foot Length____ mm Male @DSubadult Juvenile
Right Ear Lgugfﬁ mm H@

External Examination: Normal (1) N

Fur/Feathers: Normal ¢(¥) N

Samples Taken:

%

Comments:
/0:5 extesryef

LA e 57&56V‘V¢ﬂ(

Digestive System_____{/ Normal Y ¢N.J Food items: Y N

Crop (Birds): Normal &) N Mouth/Esophagus Y

Gizzard (Birds); Normal Stomach N -
Mouth & esophagus: Normal Y Crop (Birds) ~ N

Samples Taken: Y Gizzard (Birds) N

Stomach contents:

Commffz

€5z 014,5 Lo~ eﬁané&% ggatl a«-l&v%w e/ ture
Liver: Normal Y
Samples Taken: Y (T Weight: g
Comments:

Sowm vy, OM Mﬂ
Left testis: ‘mm &Plaeental scars: L R
g No. of embryos: Largest embryo:
Samples Taken: Y N Reproductive: Y
Comments:
Lungs: Normal 22 N Samples Taken: Y @P
Kidneys: Normal@ N _ Samples Taken:
Heart: Normal Y Samples Taken: Y O
Comments
MV%{ 5’/ m &V\/ M%ej

General Commqﬁté

gm/w@ /wgm/ﬂé{&— /,ux/’éu Sozerc ]g?/‘
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1.0 Introduction

This is an after action report encompassing Unexploded Ordnance (UXO) services provide by
Bering Sea Eccotech, Inc. (BSE) in effort to assist the prime contractor CH2M Hill in the
execution of contract number FA8903-09-D-8589 Task Order 0016. UXO services occurring
during this period of performance were limited to Munitions and Explosives of Concern (MEC)
Avoidance at Joint Base Elmendorf-Richardson (JBER) specifically at the Eagle River Flats
Area.

2.0 Scope of Services

The scope of services was divided into two main objectives. The first was to perform MEC
Avoidance Services in effort to to allow mortality transect monitoring and secondly, to support
the sediment sampling efforts by providing real-time anomaly avoidance services to collection
personnel. MEC/Anomaly avoidance would be provided by a DDESB TP-18 qualified UXO
Technician III. The UXO Technician III would also meet the requirements of 29 CFR 1910.120.
The following table (Table 1) describes mobilization dates and UXO Technician assigned to
support CH2M Hill for this contract:

Table 1 Services Overview

Mobilization Dates UXO Technician I11 Services Provided

Site Access and Mortality Transect

8/31/16-9/8/16 Donald Ebersole Anomaly Avoidance Survey

Sediment Sampling Anomaly

9/13/16-9/19/16 Donald Ebersole Avoidance Support

3.0 Tasks

The Statement of Work (SOW) was divided into four tasks. The tasks are as follows:

o Task 1 - Pre-mobilization Submittals

Task 2 - Access Areas and Mortality Transects

Task 3 - Sediment Sampling Areas

Task 4 - Report
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Eagle River Flats, AK
After Action Report

3.1 Task 1 Pre-Mobilization Submittals

Pre-mobilization submittals were provided to CH2M in accordance with the SOW. BSE
provided the following to CH2M Hill in accordance with the SOW:

Activity Hazard Analysis (AHA) for the activities conducted under their SOW.

Equipment list including training and inspection requirements.

Personnel Certifications and Qualifications

Alcohol and drug abuse surveillance policy

Current proof of First aid and cardiopulmonary resuscitation (CPR) training and blood-

borne pathogen training.

Safety Data Sheets (SDS) for chemicals brought on to the site.

BSE provided these documents to CH2M Hill for the UXO Technician III selected to perform the
MEC avoidance services.

3.1.1 Mobilization Schedule

The following schedule (Figure 1) illustrates the mobilization dates and services provided by
BSE:

Figure 1 Mobilization Schedule

WK 35, August 21

24] 25 | 26 | 27

BSE Eagle River Flat
First M

Task

WK 36, August 28 WK 37, September 4 WK 38, September 11 WK 39, Septembe|
28293031123 |4]5]6][7[8]9]10[11][12]13]14]15[16]17|18][19] 2021
5 Suppo... ( V)
obilization (- V)
Travel Day
Training Day
2 (Transect Clearance) [ ]—l
Travel Day C]
Second Mobilization C J
Travel Day
Task 3 (Sediment Sampling... [
Travel Day C]
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3.2 Task 2 Access Areas and Mortality Transects

Prior to performing field activities, BSE’s UXO Technician attended two safety briefs. The first
was a range safety brief provided by JBER Range Control and the second was an Explosive
Ordnance Disposal (EOD) brief provided by the United States Air Force (USAF) EOD facility.
Both safety briefs were conducted on August 31, 2016. Under Task 2 BSE provided Anomaly
Avoidance Surveys for the roads, trails, access points, in the uplands surrounding the XU022
site. Mortality transects were surveyed for anomalies to a width of approximately 3 meters to
allow unescorted access later in the season. The following table (Table 2) illustrates the areas
surveyed:

Table 2 Areas Cleared by Date

Area Description 9/1/16 9/2/16 9/3/16 9/8/16

OP Fagan
Road to EOD Pad
EOD Pad and Bomb Crater Road

EOD Pad to Clunie Point Road

XX ) X

Generator Pad
Access Routes to Cap Locations X X

Area A Ponds and Transects X
Area C Ponds and Transects X X

OP Cole Lower X
Clunie Point to Eagle River Mouth Trail X

Canoe Transect, Access Trail, Beluga Point X

3.3 Task 3 Sediment Sampling Areas

Sediment sampling support by BSE was limited to anomaly avoidance services. The UXO
Technician IIT used a Schonstedt GA72-Cd analogue detector to survey areas prior to personnel
collecting sediment samples. The analogue detector was checked out in accordance with
manufacture’s guidance. Anomalies discovered during the sediment sampling were marked
clearly with an orange surveyor flag. The UXO Technician III briefed the location of anomalies
to sediment personnel working in the area. If the area was free of anomalies they would be
allowed to collect the sediment sample. If an anomaly was identified the sampler would be
informed and a new sediment sample site would be selected.
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The following table (Table 3) describes areas where sediment sampling occurred:

Table 3 Sediment Sample Areas by Date (Anomaly Avoidance)

Area Description 9/13/16 9/14/16 9/15/16 9/16/16 9/19/16
Ponds X X X X

Caps X X X X
Ditches X X

4.0 Task 4 Report
This after action report is the only report provided by BSE for this period of performance.
4.1 Daily Safety Logs

Daily Safety Logs are normally provided as an attachment to BSE’s After Action Reports.
However, CH2M Hill provided daily safety briefs and documented them on their forms.

4.2 MEC Discovery Log
During the period of performance of this contract, no MEC was encountered, therefore a MEC

Discovery Log is not provided. Due to the absence of MEC or MEC-related items, no
coordinates or shapefiles are included in this report.
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5.0 Photographs

Figure 3 Eagle River Flats as Viewed from Observation Point Fagan

Figure 4 Operational Area C as Viewed from Clunie Point
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EXECUTIVE SUMMARY
e In 2016, ABR flew 13 surveys during the period of 1 September through 13 October.
e Surveys were terminated in October when ice coverage reached 80 percent.

e Surveys were flown in a fixed-wing aircraft in overlapping transects, with one observer
recorded observations.

e A total of 7,272 ducks were observed in 2016 and averaged 559 birds per survey.
e Dabbling ducks constituted 99 percent of all duck observations.

e Mallard, American Widgeon, Northern Pintail, and Green-winged Teal were the most
commonly observed duck species.

e Almost 80% of all ducks occurred in subareas B, D, A, and C.

e Highest densities of ducks occurred in the ponds of subareas C/D, B, and D.

e The four most common duck species were the same as observed in previous years.

¢ Distribution and abundance of ducks in fall 2016 were generally similar to fall 2012.
e A total of 2,630 geese were observed and averaged 202 birds per survey.

e A total of 512 swans were observed and averaged 39 birds per survey.

e Because August surveys were cancelled, substantial numbers of ducks, geese, and cranes
were likely missed, complicating direct comparisons to previous years.
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INTRODUCTION

ABR, Inc., performed aerial waterfowl surveys in XU022—-Eagle River Flats (ERF) at the
former Fort Richardson on Joint Base ElImendorf—Richardson (JBER), Anchorage, AK, for
CH2M HILL Constructors, Inc. The work was executed under a performance-based remediation
task order issued by the U.S. Air Force Civil Engineer Center under the U.S. Air Force
Worldwide Environmental Restoration and Construction 2009 IDIQ program. The history of the

study area was previously reported on by Racine and Cate (Racine and Cate 1996).

STUDY AREA

The study area XU022—ERF is 870 hectares (ha) and lies within an estuarine salt marsh at
the mouth of Eagle River with Knik Arm to the north and west of the study area (Figure 1).
Directly adjacent to XU022—ERF to the southeast is XE023 (Explosive Ordinance Disposal Area
abbreviated EOD), which is also called the former Open Burning/Open Detonation Pad and was
not included in these surveys (Figure 1). The study area XU022—ERF, was divided into 9
standardized subareas [Coastal East (CE), Coastal West (CW), Bread Truck (BT), Racine Island
(RI), and Subareas A, B, C, C/D, and D], which were developed for the ERF database by the
Cold Regions Research and Engineering Laboratory (CRREL; Marks and Fischer 2013).

METHODS

In 2016, ABR flew aerial surveys about twice a week during 1 September through 13
October, until there was approximately 80 percent ice coverage. Surveys originally were
scheduled to begin in mid-August to correspond with fall migration; however, live-fire exercises
on the JBER range prevented surveying in the ERF until 1 September. All surveys were flown in
a fixed-wing, single-engine aircraft, the first survey was in a Cessna 207, while the remaining 12
surveys were flown in a Cessna 172. On all surveys, the primary observer sat in the front right
seat of the aircraft. The first survey was flown in a Cessna 207 to accommodate three observers,
so that back-up observers could be trained and calibrated for subsequent surveys. A single back-
up observer also joined on the second survey for further calibration and all remaining surveys

were conducted by a single observer.
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Surveys were flown in overlapping transects to ensure full coverage of the study area.
Surveys were flown at an altitude of approximately 30-90 m above ground level and at an air
speed of 105—-160 km/h. The observer used a digital voice recorder as well as a paper map of the
study area to record survey information. A tablet device with a moving map was used to keep
track of the aircraft location and relate it to bird locations. Birds were identified to species or
species-group and counted, birds that could not be identified to species were designated as
unidentified dabbling ducks, unidentified duck, unidentified swan, unidentified shorebird, etc.
Birds were associated with the subarea in which they were first observed and, when possible,
birds were assigned to the habitats that they were observed using (i.e., pond, vegetated flats,

mudflats, slough, river, shoreline, etc.).

The U.S. Fish and Wildlife (USFWS) provided estimates of the area of each recognized
pond and for each standardized subarea that were used to calculate mean bird densities. These
estimated areas were calculated for them by CRREL from digitized maps (Marks and Eldridge
2012) and were the values used in previous reports, thus enabling comparisons across years. For
duck and swan densities, the estimated pond surface areas were summed for each subarea to
provide a total pond area. Total pond area was then used to calculate the densities of ducks and
swans by subarea, as was done in previous studies. These analysis methods were retained from
previous studies to allow comparisons across years. Densities for geese similarly were derived
using the analysis methods from previous years; however, because geese spend considerable

time on land, goose densities also were calculated based on total area per subarea.

RESULTS AND DISCUSSION
SURVEY CONDITIONS

Overall, surveys were performed under favorable weather conditions and no extreme
weather events occurred during the fall survey period. Because the study area is located within
an estuarine salt marsh of Knik Arm, water levels of waterbodies in the study area were
influenced by tide cycles, including monthly peak or flood tide events. Tidal influence in the
study area has changed the landscape of permanent and temporary ponds over the years (Marks
and Eldridge 2012) but no attempt was made to correct pond surface area measurements from the

USFWS. Environmental variables frequently associated with the fall season in this area, such as
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low light conditions, backlighting, glare, and turbulence, although present, did not substantially

affect surveys and likely were similar during surveys in previous years.

Low temperatures in October caused waterbodies in the study area to freeze; small amounts
of ice were first observed on 7 and 11 October surveys. Ice coverage on 13 October increased to

over 80% and surveys were not conducted after that date.
BIRD DISTRIBUTION AND ABUNDANCE

A total of 13 surveys were performed during fall 2016 (Figure 2, Table 1). Because no
surveys were conducted in August, the early migration was not captured in 2016 and there is
some evidence that peak migration was missed for ducks, geese, and cranes. On average, surveys
were conducted every 3.5 + 1.0 days (mean = SD). Although ice cover was more than 80%
during the final survey, the 265 ducks recorded was within the range of numbers observed during

earlier surveys (range = 233-894) and these observations were, therefore, included in analysis.

Twenty-six waterbird species are known to occur in the ERF (Marks and Eldridge 2012,
Marks and Fischer 2013). In 2016, 13 bird species, including six waterbird species, were
observed (Table 1). Overall, 11,005 birds were recorded and an average of 846.5 £ 417.1 birds
were recorded per survey (able 1), with the same three species for the highest mean numbers of
birds per survey, although in different orders (Figure 3; Marks and Eldridge 2002). Across all
surveys, approximately 88% of all individuals observed were identified to species and 98% were
identified to genus. Comparisons to previous studies in the ERF indicate that abundance,

distribution, and species composition were similar to previous years.

DUCKS

Across all surveys, 7,272 ducks were observed in 2016, with an average of 559 + 212
ducks/survey (Table 1). Peak duck numbers were observed on the first three surveys (Figure 2),
therefore substantial numbers of ducks probably were missed in August prior to the first survey
in 2016. Ducks represented 66% of total bird observations, with dabbling ducks (genus Anas)
totaling 99.96% of all duck observations (Table 2). The mean number of ducks per survey in
2016 was similar to 2012, when observers recorded 577 ducks per survey and dabbling ducks

comprised 99% of ducks observed (Marks and Eldridge 2012). The number of ducks peaked on 6
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September, when 894 individuals were recorded. The lowest number of ducks was recorded on

11 October, when only 233 ducks were observed in ERF.

Six duck species were observed, with Mallards (4nas platyrhynchos) being the most
abundant and representing over half (53 percent) of all duck observations, averaging 295
mallards/survey (Table 1). Mallard, American Widgeon (Anas americana), Northern Pintail
(Anas acuta), and Green-winged Teal (Anas crecca), comprised 91% of all ducks observed and
99% of identified ducks observed, with the latter three species averaging 150, 38, and 26 ducks
per survey, respectively. Northern Shoveler (4nas clypeata) and Common Merganser (Mergus
merganser) represented the remainder of duck species observed; combined these two species
accounted for less than 1% of duck observations. On average, 48 unidentified dabbling ducks

(Anas spp.) were recorded per survey, representing 9% of all duck observations.

The four most commonly observed duck species in 2016 were also the most frequently
observed species in the fall of 2012 (Marks and Eldridge 2012). In both the 2012 and 2016 fall
surveys, these four species accounted for over 90% of all duck observations (Marks and Eldridge
2012). Overall, species richness was lower in 2016 than in 2012, with no observations of
Gadwall (4nas strepera), scaup (Aythya spp.), or Ringed-necked ducks (Aythya collaris), all of
which were observed occasionally in low numbers in 2012 (<2% of total identified ducks; Marks
and Eldridge 2012). In 2016, 9% of all duck observations were unidentified (n = 628), compared
to 0.3 percent in 2012. However, >99% of ducks were identified to genus in 2012 and dabbling
ducks (genus Anas) clearly were the most abundant waterfowl in ERF in both years (Table 2;

Marks and Eldridge 2012).

During the 2016 surveys, nearly 80% of all ducks were observed in subareas B, D, A, and C.
Subarea B was most heavily used, with 21.6% of all ducks using waterbodies in this subarea
(Table 3, Figure 4). Subareas D, A, C, and C/D were used by 20.9, 19.6, 16.3, and 12.1% of
ducks observed, respectively. Only 3% of total ducks were recorded in each of the BT, CE, and
CW subareas and the remainder (0.6%) were observed in the RI subarea. Throughout the fall
some subareas were used consistently (A, B, C, C/D, D) by ducks and some areas had less

consistent patterns of use (BT, CE, RI; Table 4).
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The highest concentrations of ducks occurred in the ponds of subareas C/D and B (14 and 13
ducks/pond-ha, respectively), followed by subarea D (10 ducks/pond-ha; Table 3, Figure 4).
Subareas C and A had similar duck concentrations (6 and 5 ducks/pond-ha, respectively). BT,
RI, CE, and CW subareas all had fewer than 2 ducks/pond-ha.

The densities of ducks in the ERF during fall 2016 were similar to those reported in fall
2012. In both 2016 and 2012, the highest densities of ducks occurred in subareas D, C/D, and B
(Table 3; Marks and Eldridge 2012). Subareas A, D, C, and B were used by more ducks than
other subareas in both years, accounting for 76% of duck observations in 2012 and 78% in 2016.
Unlike 2016, however, subarea A was the most used subarea in 2012, accounting for 28.5% of
observations of ducks and subarea B (most used in 2016) accounted for only 11.5% of
observations, about half of the 2016 value (Table 5). The percent occurrence of ducks in

subareas C and D were fairly similar between 2012 and 2016 (Table 5).

When averaged across all 17 years of fall surveys (1997-2012 and 2016), the largest
proportions of duck observations occurred in subareas A, D, B, and C, as was the case in both
2016 and 2012. In addition, the mean percentages of duck observations over all years in subareas
A, D, C/D, and RI were similar to values in 2016 (Table 5). Only two subareas exhibited
considerably below average proportions of duck observations in 2016: CW and CE, each
accounting for only 3% of duck observations in 2016 compared to 7% over all years. The only
subarea exhibiting a considerable increase in the proportion of ducks observed was subarea B, in

which 21.6% of ducks were observed in 2016, by comparison with only 15.6% over all years.

GEESE

Over all subareas, 2,630 geese were observed during the 2016 surveys with an average of
202 £+ 198 geese/survey (Table 1, Figure 3), which was lower than the 2012 average of 328
geese/survey (Marks and Eldridge 2012). Numbers of geese were highest during the first survey
on 1 September (n = 746) and, therefore, substantial numbers of geese probably were missed in
August prior to the first 2016 survey. Canada Geese (Branta canadensis) were the most abundant
goose species in 2016 and accounted for 93 percent of all goose observations; Greater White-

fronted Geese (Anser albifrons) accounted for the remainder of goose observations (Table 2). In
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2012 Greater White-fronted Geese were more abundant than Canada geese in 2016, totaling 818
and representing 16% of all geese (Marks and Eldridge 2012).

In 2016, 36% of geese were observed in the CW subarea, followed by subarea A with 29%
of goose observations (Table 3). Combined, these two subareas accounted for over 60 percent of
goose observations. A substantial percentage of observed geese also were located in the CE
(18%) and BT subareas (11%), which together accounted for nearly 30% of all goose

observations.

Similarly, the highest densities of geese occurred in the CW subarea, with 0.47 geese/ha
(Table 3, Figure 5). Densities of geese in the CE (0.43 geese/ha) and BT subareas (0.42 geese/ha)
were only slightly less than in the CW subarea. Subarea A had a density of 0.31 geese/ha and all
remaining areas had less than or equal to 0.1 geese/ha. No geese were observed in subareas C/D,
D, or RI. Overall, geese use of the ERF was similar to previous years, with the majority of geese
occurring closer to Knik Arm in subareas CW, CE, BT, and A in the vegetated flats and along
the Eagle River (Figure 5; Marks and Eldridge 2012).

SWANS

Two species of swans are known to occur in the ERF, the Tundra Swan (Cygnus
columbianus) and the Trumpeter Swan (C. buccinator; Marks and Fischer 2013). It is nearly
impossible to differentiate between the two species from an aircraft; however, Trumpeter Swans
are common in the ERF while Tundra Swans are uncommon (Marks and Eldridge 2012). A total
of 512 swans was observed during the 2016 surveys (Table 1, Figure 3). Swans were observed
on every survey, with the highest number of swans recorded on 26 September (» = 108) and the
lowest number recorded on 11 October (n = 7). The average number of swans observed per

survey was 39 + 30, which was similar to 2012 (38 swans/survey; Marks and Eldridge 2012).

Most swans (73%) were observed using subareas B, D, C/D. Subarea CE was also used by
large numbers of swans in 2016 (16% of total observed; Figure 6). Densities also were greatest
in these subareas, with the highest density occurring in subarea C/D (1.63 swans/pond-ha),
followed by subarea B (1.27 swans/pond-ha). Subareas D and CE both had densities of 0.8

swans/pond-ha. The remaining subareas had densities less than 0.25 swans/pond-ha (Table 3).
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The distribution of swans in 2016 differed somewhat from that in 2012, when subareas B, D,
and C/D together were used by 96% of swans observed, compared to only 72.8% in 2016 (Table
3; Marks and Eldridge 2012). The use of subarea CE by swans increased substantially from 0.3%
of total swans in 2012 to 16% in 2016 and densities in subarea CE increased from 0.02
swans/pond-ha in 2012 to 0.83 swans/pond-ha in 2016. Nonetheless, the densities of swans in the
total study area were similar between 2012 and 2016 and the subareas B, D, and C/D had the

highest densities in both years.

RAPTORS AND CORVIDS

Bald Eagles were the only raptors observed in 2016 and, as in 2012, they were recorded in
low numbers (n = 12), averaging approximately one bird/survey. Additionally, three Common
Ravens (Corvus corax) were the only corvids recorded during the fall surveys in 2016 (Table 1,

Figure 3).

SHOREBIRDS

Due to the coarse-scale nature of the survey method, shorebirds typically were not identified
to species and all shorebird observations were combined for analysis, as in Marks and Eldridge
(2012). Over all surveys in 2016, 175 shorebirds were observed and they were observed during
each survey until 2 October (Table 1, Figure 7). Small numbers of shorebirds were observed,
with an average of 14 shorebirds per survey in 2016 compared to 12 per survey in 2012 (Marks

and Eldridge 2012).

GULLS AND TERNS

Only one gull, a Herring Gull (Larus argentatus), was observed in 2016. No other seabirds

or terns were observed in 2016 (Table 1).

SANDHILL CRANES

In 2016, 400 Sandhill Cranes (Grus canadensis) were observed and they were recorded on
each survey up through 23 September (Table 1, Figure 7). The number of cranes peaked on the
first survey (172 on 1 September) and substantial numbers of cranes probably were missed in

August prior to the first survey on 1 September. On average, 31 cranes/survey were observed in
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2016, with the majority seen in the vegetated flats of subareas B and C (Table 1). Numbers of
cranes were similar between 2012 and 2016 (399 and 400, respectively). However, the number

of cranes per survey increased from 19 in 2012 to 31 in 2016, likely because fewer surveys were

flown in 2016 (Table 1; Marks and Eldridge 2012).
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Table 1. Number of birds observed during aerial surveys of the Eagle River Flats, Alaska, 1 September—13 October 2016.

9/1 9/6 9/9 9/13  9/15 9/19 9223 9/26 9/29 10/2 10/7 10/11 10/13 Total Mean

Ducks
Mallard 383 473 365 344 376 256 271 378 125 312 229 183 143 3,838 2952
American Wigeon 300 264 205 94 65 90 138 282 176 85 130 6 109 1,944 149.5
Northern Pintail 14 6 35 135 115 80 46 21 20 15 4 491 37.8
Green-winged Teal 54 25 12 50 49 30 21 38 24 24 5 5 5 342 26.3
Northern Shoveler 1 6 2 2 11 0.8
Unidentified dabbling duck 120 158 70 75 85 34 10 19 32 4 14 4 625 48.1
Total dabbling ducks 752 894 775 695 680 543 510 729 344 473 368 223 265 7,251 557.8
Common Merganser 8 10 18 1.4
Unidentified diving duck 2 2 0.2
Total diving ducks 8 2 0 10 0 20 1.5
Unidentified duck 1 1 0.1
Total ducks 752 894 775 695 681 543 510 729 352 475 368 233 265 7,272 5594
Geese
Canada Goose 635 245 300 99 70 235 196 345 104 30 45 65 70 2,439 187.6
Greater White-fronted Goose 111 30 50 191 14.7
Total geese 746 275 350 99 70 235 196 345 104 30 45 65 70 2,630 202.3
Total swans 27 21 17 30 31 35 65 108 79 60 21 7 11 512 394
Bald Eagle 2 1 2 2 1 2 2 12 1
Other birds
Common Raven 1 2 3 0.2
Herring Gull 1 1 0.1
Sandhill Crane 172 50 62 77 2 2 35 400 30.8
Shorebirds, various 11 2 32 30 10 14 2 50 14 10 175 13.5
Total other birds 183 54 97 111 14 16 38 50 14 12 2 591 45.5
Total 1,708 1,244 1,239 935 796 829 809 1,232 549 577 434 305 348 11,005 846.5
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Table 2.  Total numbers of birds and percent of total by species and species groups during
aerial surveys on the Eagle River Flats, Alaska, 1 September—13 October 2016.

SPECIES GROUP Percent within Percent of Total
Species or Group Number Species Group  Observations
TOTAL WATERFOWL 10,414 94.63
DUCKS 7,272 100 66.08
Mallard 3,838 52.78 34.88
American Wigeon 1,944 26.73 17.66
Northern Pintail 491 6.75 4.46
Green-winged Teal 342 4.70 3.11
Northern Shoveler 11 0.15 0.10
Unidentified dabbling duck 625 8.60 5.68
Total dabbling ducks 7,251 99.71 66.89
Common Merganser 18 0.25 0.16
Unidentified diving duck 2 0.03 <0.10
Total diving ducks 20 0.28 0.18
Unidentified duck 1 0.01 <0.10
GEESE 2,630 100 23.90
Canada Goose 2,439 92.74 22.16
Greater White-fronted Goose 191 7.26 1.74
SWANS 512 4.65
OTHER BIRDS 591 5.37
TOTAL BIRDS 11,005 100
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Table 3.  Total number, mean, percent of total, and density of ducks, geese, and swans in each standardized subarea during aerial
surveys of the Eagle River Flats, Alaska, 1 September—13 October 2016. Densities of ducks and swans were calculated
using total pond area and goose densities were calculated using total area.

Total Number Mean Percent Mean Density (per hectare)
Subarea Ducks Geese Swans Ducks Geese Swans Ducks Geese Swans Ducks Geese Swans
A 1,427 750 13 109.8 58.0 1.0 19.6 28.5 2.5 4.52 0.31 0.04
B 1,573 25 151 121.0 2.0 11.6 21.6 1.0 29.5 13.00 0.01 1.27
BT 222 285 0 17.0 22.0 0.0 3.1 10.8 0.0 2.26 0.42 0.00
C 1,182 160 44 90.9 12.0 34 16.3 6.1 8.6 5.75 0.11 0.23
CD 878 0 99 67.5 0.0 7.6 12.1 0.0 19.3 14.43 0.00 1.63
CE 222 460 82 17.0 35.0 6.3 3.1 17.5 16.0 2.00 0.43 0.83
Ccw 203 950 0 16.0 73.0 0.0 2.8 36.1 0.0 1.28 0.47 0.00
D 1,522 0 123 117.1 0.0 9.5 20.9 0.0 24.0 9.99 0.00 0.81
RI 43 0 0 3.0 0.0 0.0 0.6 0.0 0.0 2.00 0.00 0.00
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Table 4. Number of ducks observed in each subarea by survey date during aerial surveys of the Eagle River Flats, Alaska, 1
September—13 October 2016.
Survey Subarea
Date A B BT C C/D CE CW D RI Total
1 Sep 131 200 92 144 114 49 22 752
6 Sep 128 252 35 183 24 31 241 894
9 Sep 112 220 183 50 10 200 775
13 Sep 270 110 3 108 95 105 4 695
15 Sep 120 237 52 1 1 260 10 681
19 Sep 57 60 32 89 30 100 30 145 543
23 Sep 65 43 21 140 161 4 28 48 510
26 Sep 116 156 2 92 102 51 20 190 729
29 Sep 38 91 8 4 55 8 16 132 352
2 Oct 139 111 54 74 10 40 47 475
7 Oct 151 39 4 57 46 4 24 43 368
11 Oct 83 54 48 10 38 233
13 Oct 17 25 28 116 45 3 24 7 265
Total 1,427 1,573 222 1,182 878 222 203 1,522 43 7,272
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Table 5.  Annual percent occurrence of ducks in each subarea during fall aerial surveys of the Eagle River Flats, Alaska, 1997-2016.
Data for 1997-2012 from Marks and Eldridge (2012).

Subarea 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016 Mean

Cw 99 176 188 7.9 6 34 7.2 4.7 5.6 2.5 1.6 4.5 54 6.4 4.1 5.9 2.8 6.7
A 146 56 149 235 18.7 16.9 103 182 246 237 27.1 331 314 237 253 285 19.6 212
B 25 192 20.1 19 105 214 33 19.3 9.8 14.3 6 5 7.2 10.7 12.2 115  21.6 15.6
RI 0.6 1.1 1.5 0.7 0.2 0.1 0.6 1 04 <0.1 0.9 0.9 0.6 0.4 0.9 0.9 0.6 0.7
C 179 438 4.8 10 254  21.1 15.1 13 17.2 10.1 154 142 11 19.3 6.3 11.6 163 13.7
CD 114 153 8.5 9 12.5 17.5 17.4 14 13 159 148 11.9 132 6 14.1 9.6 121 12.7
BT 1.3 1.9 23 3.7 0 0.1 0.3 35 2 2 4.1 23 0.9 0.8 1.2 23 3.1 1.9
CE 9.1 21.1 9.1 6.6 3.6 0.7 4.4 7.2 11.6 7.2 4.4 4.6 4.9 5.2 3 5.9 3.1 6.6

D 10.7 134 20 19.7 231 19 11.8 19 157 243 258 235 254 276 328 239 209 21.0
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Figure 1. Map of Eagle River Flats study area with 10 standardized survey subareas.
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Figure 2. Number of ducks, geese, and swans observed during aerial surveys of the Eagle River
Flats, Alaska, 1 September—13 October 2016.
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Figure 3. Mean number of birds observed per survey by species or species group, Eagle River
Flats, Alaska, 1 September—13 October 2016.
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Figure 4.
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Mean duck densities and percentage of total ducks observed in each subarea during
aerial surveys of the Eagle River Flats, Alaska, 1 September—13 October 2016.
Densities for ducks were calculated on the basis of total pond area in each subarea.
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Figure 5. Mean goose densities and percentage of total geese observed in each subarea during
aerial surveys of the Eagle River Flats, Alaska, 1 September—13 October 2016.
Densities for geese were calculated using total hectares per subarea.
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* Subarea EOD is not included in the
density calculation because it is within the
bounds of ERF, but not part of XU022,
which is our study area.
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Figure 6. Mean swan densities and percentage of total swans observed in each subarea during
aerial surveys of the Eagle River Flats, Alaska, 1 September—13 October 2016.
Densities for swans were calculated on the basis of total pond area in each subarea.
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Figure 7. Numbers of cranes and shorebirds observed during aerial surveys of the Eagle River
Flats, Alaska, 1 September—13 October 2016.

ABR Inc. 25 ERF Aerial Waterfowl Surveys, 2016



Appendix E
Historical Sampling Results




This page intentionally left blank.



Table E-1: Multi-increment Sediment Samples from Established Grids

WP
Date Field | Concentration
Area | Location Position Easting | Northing | Collected | Rep (ng/g) Notes
C | Pond 171 C Marsh 355160 [ 6801419 | 9/18/2010 | Rep 1 ND
Rep 2 ND
9/12/2011 Rep 1 D
Rep 2 ND
9/14/2012 Rep 0002
Rep 2 ND (0.0002)
Pond 155 SW Grid 355115 | 6801543 | 9/18/2010 | Rep 1 0.0003
Rep 2 0.0009
7/21/2011 | Rep 1 ND
Rep 2 ND
Rep 3 0.00043
Rep 4 0.00008
Rep 5 ND
Rep 6 ND
Rep 7 ND
Rep 8 ND
Rep 9 0.00012
Rep 10 ND
Rep 11 ND
Rep 12 ND In open water south of grid
Rep 13 ND In open water south of grid
9/11/2011 | Rep 1 0.004
Rep 2 0.054
9/14/2012 | Rep 1 0.002
Rep 2 0.011
Pond 183 C 100 m+ 355026 | 6801315 | 9/23/2010 | Rep 1 ND
Rep 2 ND
9/13/2011 | Rep 1 ND
Rep 2 ND
9/14/2012 | Rep 1 ND (0.0002)
Rep 2 ND (0.0002)
Pond 146 | Canoe Pt -1 (East, Shore) | 355322 | 6801172 | 9/13/2011 | Rep 1 ND
Rep 2 ND
9/13/2012 | Rep 1 ND (0.0002)
Rep 2 ND (0.0002)
Canoe Pt -2 (West) 355302 | 6801169 [ 9/13/2011| Rep 1 ND
Rep 2 ND
9/13/2012 | Rep 1 ND (0.0002)
Rep 2 ND (0.0002)
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Table E-1: Multi-increment Sediment Samples from Established Grids

WP
Date Field | Concentration
Area | Location Position Easting | Northing | Collected | Rep (ng/g) Notes
BT | Pond 109 BT South 100 m + 354521 | 6801735 | 9/23/2010 [ Rep 1 ND
Rep 2 ND
9/13/2011 | Rep 1 ND
Rep 2 ND

9/13/2012 | Rep 1 | ND (0.0002)

Rep2 | ND (0.0002)

BT South 100 m - 354521 | 6801715 | 9/23/2010 [ Rep 1 ND
Rep 2 ND

9/13/2011 | Rep 1 ND

Rep 2 ND

9/13/2012 | Rep 1 | ND (0.0002)

Rep2 | ND (0.0002)
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Table E-2: Historical Multi-Increment Sample Results from Cap Perimeters

WP
Collection Concentration
Sample ID Date Capped Easting | Northing Date Area Depth (ng/g) Field Notes
03DIS03 2008 355185 | 6801454 | 6/10/2008 | C OtoS5cm | 0.0008,0.003
355185 | 6801454 | 5/16/2009 C Oto5Scm | 0.065,0.002 Center point UTM coordinates based on
Aero-Metric 20 Aug 2009 image
355185 | 6801454 | 9/10/2012 | C Oto5cm | ND (0.0002)
03DIS11 2009 355212 | 6801441 | 9/10/2012 | C 0toScm ND (0.0002)
03DIS18 2009 355208 | 6801428 | 5/16/2009 C 0to5cm |0.0001,0.0011 | Center point UTM coordinates based on
Aero-Metric 20 Aug 2009 image
355208 | 6801428 | 9/10/2012 | C 0toScm ND (0.0002)
03DIS21 2008 355153 | 6801443 | 9/10/2012 | C 0OtoScm | ND (0.0002)
‘|O3DIS36 2008 expanded in 2009 | 355233 | 6801449 | 9/10/2012 | C 0toScm ND (0.0002)
‘|03DIS37 2009 355220 | 6801465 | 9/10/2012 | C Oto5Scm | ND (0.0002)
‘|O3DIS38 2008 355217 | 6801490 | 9/10/2012 | C 0toScm ND (0.0002)
‘|03DIS4O 2008 expanded in 2009 | 355168 | 6801505 | 9/10/2012 | C OtoScm | ND (0.0002)
‘|O3DIS42 2009 355144 | 6801509 | 9/10/2012 | C 0toScm ND (0.0002)
‘|03DIS43 2009 355138 | 6801473 | 9/10/2012 | C Oto5cm | ND (0.0002)
04DIS68 2009 355175 | 6801437 | 5/16/2009 C 0toScm | 0.0008,0.001 | Center point UTM coordinates based on
Aero-Metric 20 Aug 2009 image
355175 | 6801437 | 9/10/2012 | C 0OtoScm | ND (0.0002)
‘|O4DIS76 2009 355133 | 6801512 | 9/10/2012 | C 0toScm ND (0.0002)
‘|04DIS82 2008 355247 | 6801461 | 9/10/2012 | C 0Oto5Scm | ND (0.0002)
‘|O4DIS84 2008 expanded 2013 | 355249 | 6801443 | 9/10/2012 | C 0toScm ND (0.0002) North side
‘|04DIS84 (South of Cap) 355249 | 6801443 | 9/10/2012 | C 0to5cm 0.0002 South side
‘|O4DIS85 2008 355221 | 6801425 | 9/12/2012 | C 0toScm ND (0.0002)
‘|04DIS86 2008 355233 | 6801449 | 9/12/2012 | BT | Oto5Scm | ND (0.0002)
‘|O4DIS9O 2008 354827 | 6801651 | 9/12/2012 | BT | Oto5cm ND (0.0002)
‘|04DIS93 2008 354823 | 6801706 | 9/12/2012 | BT | Oto5Scm | ND (0.0002)
‘|O4DIS96 2008 354833 | 6801722 | 9/12/2012 | BT | Oto5cm ND (0.0002)
‘|04DIS97 2008 354780 | 6801724 | 9/12/2012 | BT | Oto5Scm | ND (0.0002)
‘|O4DISIO6 2008 354798 | 6801650 | 9/12/2012 | BT | Oto5cm ND (0.0002)
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Table E-2: Historical Multi-Increment Sample Results from Cap Perimeters

WP
Collection Concentration
Sample ID Date Capped Easting | Northing Date Area Depth (ng/g) Field Notes
Cross Ditch Junction 2008 expanded 2011 [ 355224 | 6801525 | 6/10/2008 [ C | Oto5cm ND, ND
(04DIS125) 355224 | 6801523 | 5/16/2009 C 0to5cm 1.65 Center point UTM coordinates based on
Aero-Metric 20 Aug 2009 image
355226 | 6801523 | 9/11/2012 C 0to5cm ND (0.0002) | Cross-South Ditch Junction - North Side
355226 | 6801523 | 9/11/2012 C 0to5cm ND (0.0002) | Cross-South Ditch Junction - West Side
355226 | 6801523 | 9/11/2012 C 0Oto5cm ND (0.0002) Cross-South Ditch Junction - East Side
North Ditch 2008 expanded in 2009 | 355215 | 6801643 | 9/11/2012 | C 0toScm ND (0.0002) West side
355215 | 6801643 | 9/11/2012 | C | 0to5cm | ND (0.0002) East side
South ditch west (04DIS126) | 2008 expanded in 2009 | 355166 | 6801523 | 6/10/2008 | C 0toScm ND, ND West side
355167 | 6801527 | 5/16/2009 C 0to5cm 0.0045 Center point UTM coordinates based on
Aero-Metric 20 Aug 2009 image
355167 | 6801527 | 9/11/2012 | C 0toScm ND (0.0002) West side
355167 | 6801527 | 9/11/2012 C 0Oto5cm ND (0.0002) East side
South ditch east 2009 355253 | 6801517 | 9/11/2012 | C 0toScm ND (0.0002) West side
355253 | 6801517 | 9/11/2012 C OtoS5cm ND (0.0002) East side
BIP 5t0 9 2008 expanded 2009 | 355185 | 6801565 | 9/11/2012 C 1to5cm 0.00031 West side
355185 | 6801565 | 9/11/2012 C 2to5cm 0.0025 East side
BIP 10 2008 355167 | 6801567 | 9/11/2012 | C 0to5cm 0.0012
BIP 11 2008 expanded 2009 | 355166 | 6801586 | 6/10/2008 C OtoS5cm ND
355167 | 6801588 | 5/16/2009 C 0to5cm 0.018 Center point UTM coordinates based on
Aero-Metric 20 Aug 2009 image
355169 | 6801590 | 9/11/2012 C OtoS5cm ND (0.0002)
Pond 23 2008 355292 | 6801535 | 8/24/2002 | C Scm 0.161 (E of Line 2.5 120m S)
Bomb Crater 2011 355355 | 6801672 | 7/20/2011 C OtoS5cm ND
355354 | 6801671 | 9/11/2012 | C 0toScm ND (0.0002) West side
355354 | 6801671 | 9/11/2012 | C | Oto5cm | ND (0.0002) East side
Pond 730 North 2011 temporary, 354885 | 6801896 | 9/12/2012 [ C | OtoScm | ND (0.0002) 0 to 1m annulus
2013 permanent  ['354005 | 6801896 | 9/12/2012 | C | OtoScm | ND (0.0002) 1 to 2m annulus
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Table E-2: Historical Multi-Increment Sample Results from Cap Perimeters

WP
Collection Concentration
Sample ID Date Capped Easting | Northing Date Area Depth (ng/g) Field Notes
[Pond 730 Southwest Arm 2011 354792 | 6801812 | 7/20/2011 C 0Oto5cm ND
354791 | 6801813 | 9/12/2012 C 0Oto5cm ND (0.0002) West side
354791 | 6801813 | 9/12/2012 C 0to5cm ND (0.0002) East side
Pond 155 2011 355118 | 6801546 | 9/14/2011 C 0to5cm ND East of Temp Cap (1 to 2 m)
355116 | 6801545 | 9/14/2011 C 0to5cm 0.0006 West of Temp Cap (1 to 2 m)
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Table E-3: Multi-increment Sediment Samples to Locate Areas with White Phosphorus

Sample WP
Date Mass | Concentration
Area Location Position Easting Northing Collected (kg) (ng/g) Notes
C Cross Ditch 0to5m 355228 6801543 5/14/2010 0.8 ND
5t0o 10 m 355227 6801548 5/14/2010 0.4 ND
10to 15m 355226 6801553 5/14/2010 0.5 ND
15t0 20 m 355224 6801558 5/14/2010 0.6 ND
20 to 25 m 355223 6801563 5/14/2010 0.6 ND
25t030 m 355222 6801567.5 5/14/2010 0.7 ND
30to 35 m 355221 6801572.5 5/14/2010 0.6 ND
35t040 m 355220 6801577 5/14/2010 0.7 ND
40 to 45 m 355219 6801582 5/14/2010 0.7 ND
45t0 50 m 355218 6801587 5/14/2010 0.6 ND
50to 55 m 355217 6801592 5/14/2010 0.9 ND
55to 60 m 355216 6801597 5/14/2010 0.7 ND
60 to 65 m 355215 6801602 5/14/2010 0.9 ND
65 to 70 m 355214 6801607 5/14/2010 0.8 ND
North Ditch, west of 0to 10 m 355111 6801588 9/20/2010 1.7 ND
sump 10 to 20 m 355120 6801593 9/20/2010 1.7 ND
20 to 30 m 355129 6801598 9/20/2010 2 ND
30 to 40 m 355138 6801602 9/20/2010 2 ND
40 to 50 m 355147 6801606 9/20/2010 1.8 ND
50 to 60 m 355156 6801611 9/20/2010 1.7 ND
60 to 70 m 355165 6801616 9/20/2010 1.7 ND
70 to 80 m (at sump) 355173 6801621 9/20/2010 2.2 ND
Lobe (3-m x 3-m) N of 70 to 80 m 355177 6801622 9/20/2010 2.4 ND




Table E-3: Multi-increment Sediment Samples to Locate Areas with White Phosphorus

Sample WP
Date Mass | Concentration
Area Location Position Easting Northing Collected (kg) (ng/g) Notes
North Ditch, open water CMN-1 355355 6801774 9/8/2011 2.8 ND
to the north of the ditch CMN-1 355355 6801774 9/8/2011 | 2.3 ND
CMN-2 355326 6801768 9/8/2011 3.8 ND
CMN-2 355326 6801768 9/8/2011 2.4 ND
CMN-3 355326 6801784 9/8/2011 2.5 ND
CMN-3 355326 6801784 9/8/2011 1.9 ND
CMN-4 355293 6801791 9/8/2011 2.6 ND
CMN-4 355293 6801791 9/8/2011 2.1 ND
CMN-5 355283 6801805 9/8/2011 2.5 ND
CMN-5 355283 6801805 9/8/2011 2.2 ND
CMN-6 355294 6801817 9/8/2011 2 ND
CMN-6 355294 6801817 9/8/2011 2.2 ND
CMN-7 355300 6801824 9/11/2011 2.5 ND
CMN-7 355300 6801824 9/11/2011 2.3 0.0014
BT W of Pond 730 Pool 1 354777 E to 354766 W | 6801816 E to 6801819 W | 5/17/2010 | 0.85 ND Looks like relic drainage
Pool 2 354770 6801823 5/17/2010 | 0.74 ND Round pool with bulrush
Pool 3 354761 6801820 5/17/2010 | 0.72 ND Round
Pool 4 354757 6801833 5/17/2010 | 0.65 ND Figure-eight shape
Pool 5 354771 6801811 5/17/2010 | 0.58 ND Looks like a crater
Pond 730 southwest arm SW quadrant 5-m X 8.25-m 354787 6801812 5/17/2010 2 ND Starting at Mortality Transect Point 730-5
(0 to 10 m) (354783, 6801808)
SE quadrant 5-m x 8.25-m 354791 6801810 5/17/2010 3.1 0.00015 WP ordnance anomaly
NW quadrant 5-m x 8.25-m 354791 6801819 5/17/2010 1.9 ND
NE quadrant 5-m x 8.25-m 354794 6801816 5/17/2010 1.5 0.009 WP ordnance anomaly
Pond 730 0-10 m around 354791 6801813 9/22/2010 | 1.6 ND
temporary cap 354791 6801813 9/22/2010 | 1 ND
Death Cove Near 2001 mortalities 1 & 10 354789 6801920 9/12/2011 2.1 ND
Near 2001 mortalities 1 & 10 354789 6801920 9/12/2011 1.7 ND
Pond 730 North 1.5 x 2.5 area around tail fin 354885 6801896 9/12/2011 0.6 702 WP mortar fin
2 m annulus above fin 354885 6801896 9/12/2011 1.1 ND WP mortar fin
Annulus around temp cap 354885 6801896 9/12/2011 1.9 ND WP mortar fin
Annulus around temp cap 354885 6801896 9/12/2011 0.9 ND WP mortar fin




Table E-3: Multi-increment Sediment Samples to Locate Areas with White Phosphorus

Sample WP
Date Mass | Concentration
Area Location Position Easting Northing Collected (kg) (ng/g) Notes
Racine 10RI_DUO1 Racine Island Crater Cluster 1 355394 6800566.75 5/20/2010 3.1 ND ~10 craters(GPS Points 5-8)
Island 355394 6800566.75 5/20/2010 [ 2.2 ND
10RI_DU02 Racine Island Crater Cluster 2 355352 6800594 5/20/2010 3.1 ND ~20 craters (GPS Points 9-13)
355352 6800594 5/20/2010 2.4 ND
10RI_DUO03 Pool 355363 6800554 5/20/2010 1.4 ND (GPS Point 14)
10RI_DU04 Crater Cluster 3 355360 6800540 5/20/2010 1.9 0.016 6 craters (GPS Point 15)
ORI_DUO05 Water-Sedge 355420 6800525 9/22/2010 32 ND 62 m ESE of GPS Point 15
355420 6800525 9/22/2010 32 ND
355420 6800525 9/22/2010 1.8 0.012 With sediment co-located with anomaly




Table E-4: White Phosphorus Concentrations Detected at Locations that have Been Capped

WP
Capped Collection Concentration
Sample ID (Mon-Yr) | Easting | Northing Date Area Depth (ng/g) Field Notes
03DIS03 355187 | 6801456 [ 5/23/2003 | C 0to5cm 1.3 4.9 m x 2.5 m. WP mortar fin.
5/29/2007 | C 0to5cm 4.04 Sampled E of drainage ditch and N of metal stake.
Log across area. Water depth 15 cm.
03DISO03 cap perimeter Feb-08 | 355185 | 6801454 | 6/10/2008 | C 0Oto5cm | 0.0008, 0.003
355185 | 6801454 | 5/16/2009 C 0to5cm 0.065, 0.002 [Center point UTM coordinates based on Aero-Metric
20 Aug 2009 image
03DIS03 drainage channel 355181 | 6801456 | 5/21/2010 | C | OtoS5cm ND Water-filled depression. 0 to 7.3 m N
west of cap 355185 | 6801449 | 5/21/2010 | C 0to5cm 0.0067  |Water-filled depression. 0 to 9 m S
03DIS18 355210 | 6801429 | 5/28/2003 | C 0to5cm 400 WP mortar fin. Two pools: east and west.
03DIS18 East 355209 | 6801430 | 7/9/2003 C 0to5cm 240
355209 | 6801430 | 8/27/2004 | C 0to5cm 0.002
355209 | 6801430 | 9/8/2005 C 0to5cm 0.08
355209 | 6801430 | 8/30/2006 C 0to5cm 0.007 Surface sediment from drainage channel.
355209 | 6801430 | 5/29/2007 C 0toScm 0.69 Surface sediment from water-filled drainage channel.
355209 | 6801430 | 8/23/2007 | C 0to5cm 0.0055
03DIS18 cap perimeter Mar-09 | 355208 | 6801428 | 5/16/2009 C 0to5Scm |0.0001,0.0011 |Center point UTM coordinates based on Aero-Metric
20 Aug 2009 image
03DIS18 drainage channel 355207 | 6801425 | 5/21/2010 C 0to5Scm 0.0001 Oto5SmW,E,and S
south of cap
04DIS068 355177 | 6801438 | 5/22/2004 C 10 to 15cm 29.1 Approximately 1 m from 03DIS30 (toward pond 171
logger). Mortar Body 20 cm deep with smoke. Two
samples: Surface 0 to 10 cm and Subsurface 10 to 15
355177 | 6801438 | 5/22/2004 | C 0to 10 cm 0.14
355177 | 6801438 | 5/29/2007 C 0to5cm ND 1.7-m x 1-m isolated crater. Metal detected 1 m SW
of crater. Subsurface was frozen in May. Excavated in
Aug and WP frag found.
1 m SW of 04DIS68 355176 | 6801437 | 5/29/2007 | C 0to5cm 41 WP ordnance scrap.
04DIS68 cap perimeter Mar-09 | 355175 | 6801437 | 5/16/2009 0to5cm 0.0008, 0.001 [Center point UTM coordinates based on Aero-Metric
20 Aug 2009 image
04DIS068 drainage channel 355173 | 6801434 | 5/21/2010 C 0to5cm ND Water-filled depression.
south of cap
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Table E-4: White Phosphorus Concentrations Detected at Locations that have Been Capped

ditch, west side

WP
Capped Collection Concentration
Sample ID (Mon-Yr) | Easting | Northing Date Area Depth (ng/g) Field Notes
04DIS125 355228 | 6801523 | 8/25/2004 | C |atUXO scrap 950 Location of WP fin found in May.
9/12/2005 5cm 1.71
04DIS125 Ditch Bottom 355226 | 6801523 | 5/23/2006 C 5cm 84
8/30/2006 S5cm ND Intersection of cross-ditch and S ditch. Location was
blasted to deepen ditch on 11 July 2006.
5/29/2007 | C 0 5cm 0.0058 In south cross-ditch. Surface sediment from walls and
bottom of ditch east of datalogger sensors.
04DIS125 cap perimeter at jct. Feb-08 | 355224 | 6801525 | 6/10/2008 C 0to5cm ND, ND
of the south and cross ditches
04DIS125 cap perimeter at jct. 355224 | 6801523 | 5/16/2009 C 0to5cm 1.65 Center point UTM coordinates based on Aero-Metric
of the south and cross ditches 20 Aug 2009 image
South and Cross Ditch cap C
[perimeter
North side, 0 to 1 m from cap 355224 | 6801533 | 9/16/2009 C 0to5cm 0.022
North side, 1 to 2 m from cap 355224 1 6801534 | 9/16/2009 C 0to5cm 0.012
East side, 0 to 1 m from cap 355226 | 6801518 | 9/16/2009 C 0to5cm ND
East side, 1 to 2 m from cap 355227 | 6801518 | 9/16/2009 C 0to5cm ND
West side, 0 to 1 m from cap 355223 | 6801517 | 9/16/2009 C 0to5cm ND
West side, 1 to 2 m from cap 355222 |1 6801517 | 9/16/2009 C 0to5cm 1.3
West side, 9 to 11 m from cap 355212 | 6801519 | 5/21/2010 C 0to5cm ND 0 to 9 m was marked for capping in March 2011
West of cap 355123 | 6801518 | 7/21/2011 C 0to5cm ND
North of cap 355224 | 6801544 | 7/21/2011 C 0to5cm ND
04DIS126 355167 | 6801527 | 8/25/2004 C | at UXO scrap 2033 South ditch, west (in Segment 1). Thick metal
fragment. WP odor in peat layer.
04DIS126 Ditch Bottom 5/19/2006 C 5cm 40
04DIS126 High Wall 355167 | 6801529 | 5/19/2006 | C 5cm 0.001
04DIS126 Mid Wall 355167 | 6801528 | 5/19/2006 | C 5cm 0.07
04DIS126 South Wall 8/30/2006 | C 5cm 14.4
04DIS126 5/29/2007 C 0to5cm 48 Surface sediment from south wall of south ditch.
04DIS126 cap perimeter in south | Feb-08 | 355166 | 6801523 | 6/10/2008 C 0to5cm ND, ND
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Table E-4: White Phosphorus Concentrations Detected at Locations that have Been Capped

WP
Capped Collection Concentration
Sample ID (Mon-Yr) | Easting | Northing Date Area Depth (ng/g) Field Notes
04DIS126 cap perimeter Expanded | 355167 | 6801527 | 5/16/2009 C 0to5cm 0.0045 Center point UTM coordinates based on Aero-Metric
Mar-2009 20 Aug 2009 image
East of Cap 0 to S m 355173 | 6801527 | 5/21/2010 C 0to5cm ND
East of Cap 5to 10 m 355178 | 6801525 | 5/21/2010 | C 0toScm ND
West of Cap 0 to 5 m 355156 | 6801535 | 5/21/2010 C 0to5cm ND
West of Cap 5 to 10 m 355161 | 6801532 | 5/21/2010 | C 0toScm ND
BIP 11 355169 | 6801590 | 6/1/2005 C 5cm 511
8/31/2006 C 5cm 31 Crater 1.6-m to 2-m across. Depth in center is 67 cm.
5/29/2007 C 0to5cm 0.019 Surface sediment inside rim.
BIP 11 cap perimeter Feb-08 | 355166 | 6801586 | 6/10/2008 | C 0toScm ND
Expanded | 355167 | 6801588 | 5/16/2009 C 0to5cm 0.018 Center point UTM coordinates based on Aero-Metric
Mar-2009 20 Aug 2009 image
BIP 11 and nearby craters 355167 | 6801588 | 5/21/2010 C 0to5cm ND
Edge of C Marsh Pond 23 355292 | 6801535 | 8/24/2002 C 5cm 0.161
(E of Line 2.5 120m S)
5/30/2007 C 0to5cm 1.3 Surface sediment from walls and bottom of pool.
UXO tech found 105-mm UXO. EOD removed
projectile, which they identified as a practice round.
Feb-08 | 355290 | 6801531 | 6/10/2008 | C 0Oto5Scm |0.0011, 0.0006 |Center point UTM coordinates based on Aero-Metric
20 Aug 2009 image
355290 | 6801532 | 5/16/2009 | C 0to5cm 0.051, 0.0003
355290 | 6801532 | 5/21/2010 C 0to5cm 0.0026 Sampled depressions with standing water.
Bomb Crater Ditch Segment 18 Mar-11 | 355355 | 6801672 | 7/20/2011 C 0to5cm ND
Pond 730 Southwest Arm Mar-11 | 354792 | 6801812 | 7/20/2011 C 0to5cm ND
0-10m 354792 | 6801812 | 7202011 | ¢ | 0to5cm ND Duplicate
354792 | 6801812 | 7/20/2011 C 0to5cm ND
Pond 155 Mar-11 | 355118 | 6801546 | 9/14/2011 C 0to5cm ND East of Temp Cap (1 to 2 m)
Mar-11 | 355116 | 6801545 | 9/14/2011 C 0to5cm 0.0006 West of Temp Cap (1 to 2 m)
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Table E-5: Multi-increment Sieved Samples (> 0.59 pm)

Date Sample Mass WP Mass
Area Location Position Easting Northing Collected (kg) (ng)
A Pond 226 10-m radius around center 353681 6801015 9/21/2010 0.077 0.036
353681 6801015 9/21/2010 0.17 0.036
353681 6801015 9/21/2010 0.19 0.077
353681 6801015 7/24/2011 0.172 ND
353681 6801015 7/24/2011 0.206 ND
353681 6801015 7/24/2011 0.197 ND
Pond 258 10-m radius around center 354009 6800667 9/21/2010 0.194 0.068
354009 6800667 9/21/2010 0.144 0.049
354009 6800667 9/21/2010 0.264 0.035
354009 6800667 7/24/2011 0.34 ND
354009 6800667 7/24/2011 0.28 ND
354009 6800667 7/24/2011 0.305 ND
C C Marsh North / CD South Water N. of North Ditch 355355 6801774 9/8/2011 0.7 ND
355355 6801774 9/8/2011 0.7 ND
355326 6801768 9/8/2011 0.3 ND
355326 6801768 9/8/2011 0.9 ND
355326 6801768 9/8/2011 3 ND
355326 6801768 9/8/2011 1.5 ND
355293 6801791 9/8/2011 1.9 ND
355293 6801791 9/8/2011 1 ND
355283 9801805 9/9/2011 1.2 ND
355394 6801817 9/9/2011 1.3 ND
355300 6801824 9/11/2011 0.9 ND
Pond 730 North Death Cove (2011 — mortalities 1 and 10 found nearby) 354789 6801768 9/12/2011 0.4 ND
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Table E-6: Discrete Samples

WP
Date Concentration
Area Position Easting | Northing | Collected (ng/g) Comments
BT Pond 730 May_Anomaly 1 354790 | 6801814 | 5/17/2010 0.0001 Surface
354790 | 6801814 | 5/17/2010 334 Subsurface
Pond 730 May_Anomaly 2 354792 | 6801812 | 5/17/2010 0.069 Surface
354790 | 6801814 | 5/17/2010 1,826 Subsurface
Pond 730 Sept_Anomaly 01 354820 [ 6801792 | 9/22/2010 ND Looks like a doorknob
Pond730 Sept_Anomaly 02 354826 [ 6801797 | 9/22/2010 ND Looks like a meteorite
Pond 730 Sept_Anomaly 03 — Surface Sediment 354819 [ 6801798 | 9/22/2010 ND Deep. Thin-walled ordnance scrap.
Pond 730 Co-located with metal 354819 | 6801798 | 9/22/2010 ND
Pond 730 Under metal 354819 | 6801798 | 9/22/2010 ND
Pond 730 North 11DIS04 354885 | 6801896 | 9/12/2011 130 WP mortar fin co-located to sediment
Pond 730 North 11DIS05 354885 [ 6801896 | 9/12/2011 3,000 Sediment from within the mortar tail fin
Pond 155 11DIS03 355117 | 6801545 | 9/11/2011 ND Deep Anomaly at Grid Row 4
11DIS01 Duck Pond Drainage Anomaly (7 m upstream from tide gate)| 354790 | 6801814 | 7/22/2011 3.15 From area next to munitions anomaly
11DIS02 Pond 183 Anomaly — Dry sediment from with "bell" 354790 | 6801633 | 7/25/2011 ND Sediment near the anomaly
C CMarsh Anomaly 4.2-inch mortar projectile 01DIS01 355145 | 6801497 | 5/21/2010 ND
12DIS01 Edge of 04DIS84 Cap Projectile 37 cm deep 9/10/2012 800
12DIS02 Anomaly West of Cross Dtich 9/11/2012 0.0024
12DIS03 Anomaly near South Sump 9/11/2012 0.0003
12DIS04 81-mm fin at old site 53 9/13/2012 0.0011
12DIS05 Empty WP projectile West of Pond 146 grids 9/13/2012 | ND (0.0002)
Racine Island [Inside 10RI_DUO05 355421 | 6800517 | 9/22/2010 0.079 Rectangular plate. Looks like WP ordnance scrap
11RI_DUO6 Racine Island 355141 | 6800523 | 7/22/2011 ND Crater Cluster West of AquaBlok Pond
Coastal East [Crater from 12 May 2010 UXO detonation 353902 | 6802188 | 5/15/2010 0.34 In gully. Inside crater
353902 | 6802188 | 5/15/2010 4.47 In gully. Within 1 m of crater edge
353902 | 6802188 | 9/18/2010 103 Subsurface sediment.

lofl




Appendix F
Data Quality Information




This page intentionally left blank.



Appendix F-1
2016 Data Cross Tab
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: | 03DIS03 | 03DIS11 03DIS18 03DIS21 | 03DIS36
Sample ID: | 03DIS03_ | 03DIS11_ | 03DIS18 | 03DIS18_ | 03DIS21 | 03DIS36_
0916 0916 0916 0916D 0916 0916

Sample Depth (feet): | 0to 0.2 010 0.2 010 0.2 010 0.2 010 0.2 0to 0.2

S Sample Date: | 9/15/2016 | 9/15/2016 | 9/15/2016 | 9/15/2016 | 9/15/2016 | 9/15/2016
Analyte Level Project Trigger Level
White Phosphorus (ng/g)
White Phosphorus (composite sample) - 0.01 0.002U 0.0021 U | 0.0033U | 0.0067 U 0.002U 0.012U
White Phosphorus (grab sample) -- 0.10 -- -- -- -- -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: 03DIS37 03DIS38 | 03DIS40 | 03DIS42 | 03DIS43 | 04DIS106
Sample ID: | 03DIS37_ | 03DIS37_ | 03DIS38_ | 03DIS40_ | 03DIS42_ | 03DIS43_ | 04DIS106_
0916 0916D 0916 0916 0916 0916 0916
Sample Depth (feet): | 0to 0.2 010 0.2 010 0.2 010 0.2 010 0.2 010 0.2 0t00.2
S Sample Date: | 9/15/2016 | 9/15/2016 | 9/15/2016 | 9/19/2016 | 9/19/2016 | 9/19/2016 | 9/16/2016
Analyte Level Project Trigger Level
White Phosphorus (ng/g)
White Phosphorus (composite sample) - 0.01 0.005U 0.002 U 0.011U 0.0019 U 0.003 U 0.0018 U 0.0017 U
White Phosphorus (grab sample) -- 0.10 -- -- -- -- -- -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: | 04DIS68 | 04DIS76 | 04DIS82 | 04DIS84 | 04DIS84SoC | 04DIS85 | 04DIS86
Sample ID: | 04DIS68_ | 04DIS76_ | 04DIS82_ | 04DIS84 | 04DIS84SOC | 04DIS85 | 04DIS86_
0916 0916 0916 0916 0916 0916 0916
Sample Depth (feet): | 0to 0.2 010 0.2 010 0.2 010 0.2 010 0.2 010 0.2 0to 0.2
S Sample Date: | 9/15/2016 | 9/19/2016 | 9/15/2016 | 9/15/2016 9/15/2016 9/15/2016 | 9/16/2016
Analyte Level Project Trigger Level
White Phosphorus (ng/g)

White Phosphorus (composite sample) - 0.01 0.0021 U | 0.0019U | 0.0025 U | 0.0047 U 0.0048 U 0.0021 U | 0.0018U

White Phosphorus (grab sample) -- 0.10 -- -- -- -- -- -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: | 04DIS90 | 04DIS93 | 04DIS96 | 04DIS97 AreaBTDuckPond
Sample ID: | 04DIS90_ | 04DIS93_ | 04DIS96_ | 04DIS97 | AREABTDUCKPOND_
0916 0916 0916 0916 0916
Sample Depth (feet): | 0to 0.2 0t00.2 0t0 0.2 0to 0.2 0to 0.2
. Sample Date: | 9/16/2016 | 9/16/2016 | 9/16/2016 | 9/16/2016 9/16/2016
Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)

White Phosphorus (composite sample) -- 0.01 0.0019U0 [ 0.0019U | 0.0018 U 0.0017J 0.0017 U
White Phosphorus (grab sample) -- 0.10 -- -- -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: AreaCPond155 BIP10 BIP11 BIPS 9East
Sample ID: | AREACPONDI155_ | BIP10_ BIPI1 | BIP5 9EAST | BIP5 9EAST_

0916 0916 0916 0916 0916D

Sample Depth (feet): 0t0 0.2 0t00.2 0t00.2 0to 0.2 0t00.2
. Sample Date: 9/19/2016 9/19/2016 | 9/19/2016 9/19/2016 9/19/2016

Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)
White Phosphorus (composite sample) - 0.01 0.0018 U 0.0018 U | 0.0019U 0.0025 U 0.0022 U
White Phosphorus (grab sample) -- 0.10 -- -- -- -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: | BIPS_9West BombcraterE BombcraterW CrossditchJE
Sample ID: | BIP5_ 9WEST | BOMBCRATERE | BOMBCRATERW_ | CROSSDITCHIJE
0916 0916 0916 0916
Sample Depth (feet): 0t00.2 0t00.2 0t00.2 0to 0.2
. Sample Date: 9/19/2016 9/19/2016 9/19/2016 9/19/2016
Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)

White Phosphorus (composite sample) - 0.01 0.0019 U 0.0063 U 0.0023 U 0.0019 U
White Phosphorus (grab sample) -- 0.10 -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: CrossditchJN CrossditchJW Gizzard
Sample ID: | CROSSDITCHJN_ | CROSSDITCHJW _ | GIZZARDO1_ | Gizzard02_
0916 0916 092016 102416
Sample Depth (feet): 0t0 0.2 0t00.2 0to 0.2 0t00.2
. Sample Date: 9/19/2016 9/19/2016 9/20/2016 10/24/2016
Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)
White Phosphorus (composite sample) -- 0.01 0.002U 0.0025 U - -
White Phosphorus (grab sample) -- 0.10 -- -- 0.0024 0.25
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: NorthditchE NorthditchW Pond109BTS100ma
Sample ID: | NORTHDITCHE_ | NORTHDITCHW _ | Pond109BTS100MA_ | Pond109BTS100MA_

0916 0916 0916R1 0916R2

Sample Depth (feet): 0t0 0.2 0t0 0.2 0t0 0.2 0t00.2
. Sample Date: 9/19/2016 9/19/2016 9/15/2016 9/15/2016

Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)
White Phosphorus (composite sample) - 0.01 0.0021 U 0.0018 U 0.0018 U 0.0017 U
White Phosphorus (grab sample) -- 0.10 -- -- -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: Pond109BTS100mb
Sample ID: | Pond109BTS100MB_ | Pond109BTS100MB_ | Pond109BTS100MB_
0916R1 0916R2 0916R2D
Sample Depth (feet): 0t0 0.2 0t00.2 0t00.2
. Sample Date: 9/15/2016 9/15/2016 9/15/2016
Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)

White Phosphorus (composite sample) -- 0.01 0.0017 U 0.0017U 0.0018 U

White Phosphorus (grab sample) -- 0.10 -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: Pond146CanoeP1E Pond146CanoeP2W
Sample ID: | Pond146CanoeP1E_ |Pond146CanoePlE_| Pond146CanoeP2W _ | Pond146CanoeP2W _

0916R1 0916R2 0916R1 0916R2

Sample Depth (feet): 0t0 0.2 0t0 0.2 0t0 0.2 0to 0.2
. Sample Date: 9/13/2016 9/13/2016 9/13/2016 9/13/2016

Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)
White Phosphorus (composite sample) - 0.01 0.0017 U 0.0016 U 0.0016 U 0.0016 U
White Phosphorus (grab sample) -- 0.10 -- -- -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: Pond155SWGRID Pond171CMarsh
Sample ID: | Pond155SWGRID_ | Pond155SWGRID_ | Pond171CMARSH | Pondl171CMARSH_

0916R1 0916R2 0916R1 0916R2

Sample Depth (feet): 0t00.2 0t00.2 0t00.2 0t00.2
. Sample Date: 9/14/2016 9/14/2016 9/14/2016 9/14/2016

Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)
White Phosphorus (composite sample) - 0.01 0.0021 U 0.0023 U 0.002 U 0.0023 U
White Phosphorus (grab sample) -- 0.10 -- -- -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: Pond183C100ma Pond23 Pond730N
Sample ID: | Pond183C100MA_ | Pond183C100MA_ | POND23_ | POND730N_ | POND730N._

0916R1 0916R2 0916 0916 0916D

Sample Depth (feet): 0t00.2 0t00.2 0t00.2 0to 0.2 0t00.2
. Sample Date: 9/14/2016 9/14/2016 9/19/2016 | 9/16/2016 9/16/2016

Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)
White Phosphorus (composite sample) - 0.01 0.0017 U 0.0017 U 0.0025 U 0.0021 U 0.0023 U
White Phosphorus (grab sample) -- 0.10 -- -- -- -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: | Pond730S Pond730SW Pond730SWE SouthditchEE
Sample ID: | POND730S_ | POND730SW_ | POND730SWE_ | SOUTHDITCHEE_
0916 0916 0916 0916
Sample Depth (feet): 0t0 0.2 0t00.2 0t00.2 0t00.2
. Sample Date: |  9/16/2016 9/16/2016 9/16/2016 9/19/2016
Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)

White Phosphorus (composite sample) - 0.01 0.002U 0.002U 0.0022 U 0.0016 U
White Phosphorus (grab sample) -- 0.10 -- -- --
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Table F-1: Summary of Chemicals Detected in Soil: Site Eagle River Flats

Location: SouthditchEW SouthditchWE SouthditchWW
Sample ID: | SOUTHDITCHEW _ | SOUTHDITCHWE_ | SOUTHDITCHWE_ | SOUTHDITCHWW _
0916 0916 0916D 0916
Sample Depth (feet): 0t0 0.2 0t00.2 0t0 0.2 0to 0.2
. Sample Date: 9/19/2016 9/19/2016 9/19/2016 9/19/2016
Screening
Analyte Level Project Trigger Level
White Phosphorus (ng/g)

White Phosphorus (composite sample) - 0.01 0.0035 U 0.0019 U 0.0018 U 0.0017 U
White Phosphorus (grab sample) -- 0.10 -- -- -- --

Notes:

-- = not collected

ng/g = microgram(s) per gram

J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

Bold indicates that the analyte was detected.
Shading indicates that the result exceeded screening criteria.
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JOINT BASE ELMENDORF-RICHARDSON EAGLE RIVER FLATS SOIL SAMPLING
2016 DATA QUALITY EVALUATION REPORT

Introduction

The objective of this data quality evaluation (DQE) report is to assess the data quality of analytical
results for soil and gizzard samples collected at Joint Base Elmendorf-Richardson, Eagle River
Flats. Samples were collected and analyzed in support of the remedial action. The data may be
used to support future activities such as feasibility studies, risk assessments, fate and transport
modeling, and remedial actions. Individual method requirements and guidelines from the United
States Air Force, Joint Base Elmendorf-Richardson, Alaska, Environmental Restoration Program,
Uniform Federal Policy-Quality Assurance Project Plan, Remedial Action Work Plan, XU022 —
Eagle River Flats, Final (July 2016) (Work Plan) were used in this assessment.

This report is intended as a general data quality assessment designed to summarize data issues.

Analytical Data

This DQE report covers two gizzard samples, 58 primary soil samples, six soil field duplicates
(FDs), and nine equipment blanks (EBs). Samples were collected between September 13 and
October 24, 2016. A list of samples associated with this DQE is included in Attachment F-1.

The Work Plan requires a collection frequency of 10 percent for FDs and 5 percent for matrix
spike/matrix spike duplicate (MS/MSD) sets and EBs; collection frequencies are outlined by
method in Table 1. The required frequency was met for each method/matrix combination with the
exception of the gizzard samples, for which limited sample volume prevented collection of FDs
and MS/MSDs.

Table 1: Percentage of FD, EB, and MS/MSD Collected by Method

Count of
Primary Count Percent Count of | Percent of Count Percent
Method Matrix Samples of FDs of FDs MS/MSDs | MS/MSDs of EBs of EBs
EPA 7580 Soil 58 6 10.3 3 52 9 15.5

The sample results were reported as four sample delivery groups (SDGs), presented in Table 2.
The analyses were performed by RTI Laboratories Inc. in Livonia, Michigan (RTI, Department of
Defense Environmental Laboratory Accreditation Program Certification #0570.03). Samples were
collected and shipped via overnight carrier to RTI.
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Table 2: Sample Delivery Groups

SDG Performing Laboratory
1609709 RTI
1609714 RTI
1609717 RTI
1610793 RTI

One method was used to analyze the environmental samples. Samples were analyzed for the
following analyte/method in Table 3.

Table 3: Analytical Parameters

Parameter Method

White phosphorus EPA 7580

The assessment of data includes a review of (1) the chain-of-custody (COC) documentation;
(2) holding-time compliance; (3) the required quality control (QC) samples at the specified
frequencies; (4) method blanks; (5) laboratory control sample/laboratory control sample duplicates
(LCS/LCSDs); (6) surrogate spike recoveries; (7) MS/MSD samples; and (8) initial and continuing
calibration information and other method-specific criteria as defined by the Work Plan.

Field samples were also reviewed to ascertain field compliance and data quality issues. This
included a review of FDs and EBs.

Data flags were assigned according to the Work Plan. Multiple flags are routinely applied to
specific sample method/matrix/analyte combinations, but there will be only one final flag. A final
flag is applied to the data, and it is the most conservative of the applied validation flags. The final
flag also includes matrix and blank sample impacts.

The data flags are defined as follows:

e J = The analyte was positively identified, and the quantitation is an estimation because of
discrepancies in meeting certain analyte-specific quality control criteria. Or the analyte was
positively identified, but the associated concentration is estimated above the method detection
limit and below the limit of quantitation.

e B = The analyte was detected in the sample at a concentration less than or equal to five times
(10 times for common laboratory contaminants) the blank concentration.

e R =The data are rejected because of deficiencies in meeting QC criteria, and may not be used
for decision making.
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e U = The analyte was analyzed for but not detected.

e UJ = The analyte was not detected; however, the result is estimated because of discrepancies
in meeting certain analyte-specific QC criteria.

Findings

The overall summaries of the data validation findings are contained in the following sections.
No data required qualification due to this assessment.

Also included as documentation of data validation findings is the Alaska Department of
Environmental Conservation Laboratory Data Review Checklist (Version 2.7, January 2010).
A checklist is provided for each laboratory SDG, and can be found in Attachment F-2 to this DQE.

Holding Times

All holding-time criteria were met.

Calibration

All initial and continuing calibration criteria were met.
Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination that would
affect the sample results.

Equipment Blanks

Nine EBs were collected and were free of contamination that would affect the sample results. The
collection of EBs at the end of the field event (rather than associated with batches of 20 samples
as they were collected in the field) did not affect data quality.

Field Duplicates
Six soil FD sets were collected, and precision was acceptable.

The FD sample identifications were labeled with a “D” suffix on the original sample identification.
This naming convention would allow the laboratory to identify FD sets. There was no net effect
on the data quality because all FD sets were nondetect for the target analyte.

Matrix Spike Samples

The results of MS/MSD analyses provide information about the possible influence of the matrix
on either accuracy or precision of the measurements. The field crew designated samples for
MS/MSD analysis, and the laboratories chose additional samples for MS/MSD analysis. Accuracy
and precision criteria were met.

Batch #41248 in laboratory report 1609717 did not contain an MS/MSD because it did not include
a sample for which an MS/MSD set was requested on the COC with resulting triplicate volume of
sample submitted. In order to demonstrate precision, the batch included an LCS/LCSD set.
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Surrogates

Surrogates were added to all samples for the methods requiring their use. Surrogate recoveries met
criteria.

Laboratory Control Samples
LCS/LCSDs were analyzed, and all accuracy and precision criteria were met.
Chain-of-Custody and Sample Receipt Discrepancies

SDG 1609709. No discrepancies were noted.

SDG 1609714. No discrepancies were noted.

SDG 1609717. No discrepancies were noted.

SDG 1609717. Sample received at 1.9 degrees Celsius; there was no evidence of freezing, so
no data were qualified.

Overall Assessment

The final activity in the DQE is an assessment of whether the data meet the data quality objectives.
The goal of this assessment is to demonstrate that a sufficient number of representative samples
were collected and that the resulting analytical data can be used to support the decision making
process. The precision, accuracy, representativeness, completeness, and comparability are
addressed in the Work Plan. The following summary highlights the data evaluation findings for
the above-defined events:

1. No data were rejected, and completeness for all method/matrix/analyte combinations was
100 percent.

2. No data were qualified because of low-level detections in the method blanks and EBs.

3. Overall precision and accuracy of the data as measured by field and laboratory QC indicators
suggest that data are usable for project objectives.
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Attachment F-1: Samples Associated with DQE

Sample ID Collection Date Sample Type Matrix
EBO1 0916 20-Sep-16 EB Water
EB02 0916 20-Sep-16 EB Water
EBO03 0916 20-Sep-16 EB Water
EB04 0916 20-Sep-16 EB Water
EBO05_0916 20-Sep-16 EB Water
EB06 0916 20-Sep-16 EB Water
EB07_0916 20-Sep-16 EB Water
EB08_0916 20-Sep-16 EB Water
EB09 0916 20-Sep-16 EB Water
03DIS18 0916D 15-Sep-16 FD Sediment
03DIS37_0916D 15-Sep-16 FD Sediment
BIP5 9East 0916D 19-Sep-16 FD Sediment
Pond109BTS100mb_0916R2D 15-Sep-16 FD Sediment
Pond730N_0916D 16-Sep-16 FD Sediment
SouthditchWE_0916D 19-Sep-16 FD Sediment
03DIS03 0916 15-Sep-16 N Sediment
03DIS11 0916 15-Sep-16 N Sediment
03DIS18 0916 15-Sep-16 N Sediment
03DIS21 0916 15-Sep-16 N Sediment
03DIS36 0916 15-Sep-16 N Sediment
03DIS37_0916 15-Sep-16 N Sediment
03DIS38 0916 15-Sep-16 N Sediment
03DIS40 0916 19-Sep-16 N Sediment
03DIS42 0916 19-Sep-16 N Sediment
03DIS43 0916 19-Sep-16 N Sediment
04DIS106_0916 16-Sep-16 N Sediment
04DIS68 0916 15-Sep-16 N Sediment
04DIS76_0916 19-Sep-16 N Sediment
04DIS82 0916 15-Sep-16 N Sediment
04DIS84 0916 15-Sep-16 N Sediment
04DIS84S0C 0916 15-Sep-16 N Sediment
04DIS85 0916 15-Sep-16 N Sediment
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Attachment F-1: Samples Associated with DQE

Sample ID Collection Date Sample Type Matrix
04DIS86 0916 16-Sep-16 N Sediment
04DIS90 0916 16-Sep-16 N Sediment
04DIS93 0916 16-Sep-16 N Sediment
04DIS96 0916 16-Sep-16 N Sediment
04DIS97 0916 16-Sep-16 N Sediment
AreaBTDuckPond 0916 16-Sep-16 N Sediment
AreaCPond155 0916 19-Sep-16 N Sediment
BIP10 0916 19-Sep-16 N Sediment
BIP11 0916 19-Sep-16 N Sediment
BIP5_9East 0916 19-Sep-16 N Sediment
BIP5 9West 0916 19-Sep-16 N Sediment
BombcraterE_0916 19-Sep-16 N Sediment
BombcraterW_0916 19-Sep-16 N Sediment
CrossditchJE_0916 19-Sep-16 N Sediment
CrossditchJN_0916 19-Sep-16 N Sediment
CrossditchJW_0916 19-Sep-16 N Sediment
GIZZARDO1 092016 20-Sep-16 N Gizzard content
Gizzard02.102416 24-Oct-16 N Gizzard content
NorthditchE 0916 19-Sep-16 N Sediment
NorthditchW_0916 19-Sep-16 N Sediment
Pond109BTS100ma_0916R1 15-Sep-16 N Sediment
Pond109BTS100ma_0916R2 15-Sep-16 N Sediment
Pond109BTS100mb_0916R1 15-Sep-16 N Sediment
Pond109BTS100mb_0916R2 15-Sep-16 N Sediment
Pond146CanoeP1E 0916R1 13-Sep-16 N Sediment
Pond146CanoeP1E_0916R2 13-Sep-16 N Sediment
Pond146CanoeP2W_0916R1 13-Sep-16 N Sediment
Pond146CanoeP2W_0916R2 13-Sep-16 N Sediment
Pond155SWGrid_0916R1 14-Sep-16 N Sediment
Pond155SWGrid_0916R2 14-Sep-16 N Sediment
Pond171CMarsh_0916R1 14-Sep-16 N Sediment
Pond171CMarsh_0916R2 14-Sep-16 N Sediment
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Attachment F-1: Samples Associated with DQE

Sample ID Collection Date Sample Type Matrix
Pond183C100ma_0916R1 14-Sep-16 N Sediment
Pond183C100ma_0916R2 14-Sep-16 N Sediment
Pond23 0916 19-Sep-16 N Sediment
Pond730N_0916 16-Sep-16 N Sediment
Pond730S_0916 16-Sep-16 N Sediment
Pond730SW_0916 16-Sep-16 N Sediment
Pond730SWE_0916 16-Sep-16 N Sediment
SouthditchEE_0916 19-Sep-16 N Sediment
SouthditchEW_0916 19-Sep-16 N Sediment
SouthditchWE_0916 19-Sep-16 N Sediment
SouthditchWW_0916 19-Sep-16 N Sediment

Notes:

EB = equipment blank
FD= field duplicate
N = primary sample
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Laboratory Data Review Checklist

CompletedBy [Berney Kidd |
Title [Project Chemist | Date |1/3/2017 |
CS Report Name | |  ReportDate [11/23/2016 |
Consultant Firm [CH2M Hill |
Laboratory Name |RTI Laboratories | Laboratory Report Number |1609709 |
ADEC File Number | | ADECRecKeyNumber | |

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° £ 2° C)?

@ Yes O No O NA (Please explain.) Comments:

3.1 degrees Celsius

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample
containers/

O Yes O No @ NA (Please explain.) Comments:

[No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
|AII data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
O Yes O No @ NA (Please explain.) Comments:
No discrepancies.
c. Were all corrective actions documented?
@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

|AII data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

@ Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

O Yes O No ® NA (Please explain.) Comments:

No soil samples reported.

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for
the
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O Yes O No @ NA (Please explain.) Comments:

|Only EBs reported. |

e. Data quality or usability affected? (Please explain)

Comments:

|All data are usable as reported. |

6. QC Samples

a. Method Blank

i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

@ Yes O No O NA (Please explain.) Comments:

iii. If above PQL, what samples are affected?
Comments:

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

O Yes O No ® NA (Please explain.) Comments:

v. Data quality or usability affected? ( Please explain)
Comments:

|AII data are usable as reported. |

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

I. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

O Yes O No @ NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

@ Yes O No O NA (Please explain.) Comments:

And

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits?

project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102

@ Yes O No O NA (Please explain.) Comments:
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iv. Precision - All relative percent differences (RPD) reported and less than method or
laboratory

limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD,
and

O Yes O No @ NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @® NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

|AII data are usable.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits?

And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses
@ Yes O No O NA (Please explain.) Comments:
iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data
flags

O Yes O No ® NA (Please explain.) Comments:

|No surrogate exceedances.

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

[No volatiles reported.
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ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

O Yes O No @ NA (Please explain.) Comments:

Only EBs reported.

ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration

R?2 = Field Diinlirate Cnnrantratinn

O Yes O No ® NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

f. Decontamination or Equipment Blank (if applicable)

@ Yes O No O NA (Please explain.) Comments:

i. All results less than PQL?
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@ Yes O No O NA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 1/3/2017
CS Report Name ReportDate |10/24/2016
Consultant Firm CH2M Hill

Laboratory Name RTI Laboratories Laboratory Report Number 1609714
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?

@ Yes O No O NA (Please explain.) Comments:

3.1 degrees Celsius

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
® Yes O No O NA (Please explain.) Comments:
There surrogate recovery exceedances.
c. Were all corrective actions documented?
O Yes O No @ NA (Please explain.) Comments:

No corrective actions required, surrogate recoveries were high and associated sample results were
nondetect.

d. What is the effect on data quality/usability according to the case narrative?
Comments:

No data were affected.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

® Yes O No O NA (Please explain.) Comments:
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d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?

@ Yes O No O NA (Please explain.) Comments:

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

® Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

@ Yes O No O NA (Please explain.) Comments:

iii. If above PQL, what samples are affected?
Comments:

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

v. Data quality or usability affected? ( Please explain)
Comments:

All data are usable as reported.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

O Yes O No @ NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

® Yes O No O NA (Please explain.) Comments:

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)
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@ Yes O No O NA (Please explain.) Comments:

iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
O Yes O No @ NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

® Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)
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O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

No data affected.

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

® Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

O Yes @ No O NA (Please explain.) Comments:

Field duplicate sample names included "-D” on the end of the original sample ID.

iii. Precision - All relative percent differences (RPD) less than specified DQQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

@ Yes O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)
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@ Yes O No O NA (Please explain.) Comments:

All project EBs are reported in laboratory report 1609709

i. All results less than PQL?

@ Yes O No O NA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 1/3/2017
CS Report Name ReportDate |11/6/2016
Consultant Firm CH2M Hill

Laboratory Name RTI Laboratories Laboratory Report Number 1609717
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?

@ Yes O No O NA (Please explain.) Comments:

4.1 degrees Celsius

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?
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@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:

b. Discrepancies, errors or QC failures identified by the lab?
O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

¢. Were all corrective actions documented?

O Yes O No @ NA (Please explain.) Comments:

No corrective actions required.

d. What is the effect on data quality/usability according to the case narrative?
Comments:

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

® Yes O No O NA (Please explain.) Comments:

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?
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@ Yes O No O NA (Please explain.) Comments:

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

® Yes O No O NA (Please explain.) Comments:

iii. If above PQL, what samples are affected?
Comments:

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

v. Data quality or usability affected? ( Please explain)
Comments:

All data are usable as reported.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

O Yes O No @ NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

® Yes O No O NA (Please explain.) Comments:

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

@ Yes O No O NA (Please explain.) Comments:
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iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
@ Yes O No O NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

@ Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles reported.
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ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

No data affected.

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Submitted blind to lab?

O Yes @ No O NA (Please explain.) Comments:

Field duplicate sample names included "-D” on the end of the original sample ID.

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

® Yes O No O NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

No field duplicate Relative Percent Difference exceedences.

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

All project EBs are reported in laboratory report 16097009.

i. All results less than PQL?
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® Yes O No O NA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

Batch #41248 in laboratory report 1609717 did not contain a MS/MSD because it did not include a sample
for which an MS/MSD set was requested on the COC with resulting triplicate volume of sample
submitted. In order to demonstrate precision, the batch included a LCS/LCSD set.
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Laboratory Data Review Checklist

CompletedBy Berney Kidd

Title Project Chemist Date 1/3/2017
CS Report Name ReportDate |11/23/2016
Consultant Firm CH2M Hill

Laboratory Name RTI Laboratories Laboratory Report Number 1610793
ADEC File Number ADECRecKeyNumber

1. Laboratory
a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?

@ Yes O No O NA (Please explain.) Comments:

b. If the samples were transferred to another "network™ laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

O Yes O No @ NA (Please explain.) Comments:

No samples transferred.

2. Chain of Custody (COC)
a. COC information completed, signed, and dated (including released/received by)?

@ Yes O No O NA (Please explain.) Comments:

b. Correct analyses requested?

@ Yes O No O NA (Please explain.) Comments:

3. Laboratory Sample Receipt Documentation
a. Sample/cooler temperature documented and within range at receipt (4° = 2° C)?

O Yes @ No O NA (Please explain.) Comments:

1.9 degrees Celsius, there was no evidence of freezing so no data were qualified.

b. Sample preservation acceptable - acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

@ Yes O No O NA (Please explain.) Comments:

c. Sample condition documented - broken, leaking (Methanol), zero headspace (VOC vials)?

Version 2.7 Page 1 of 6 01/10



@ Yes O No O NA (Please explain.) Comments:

d. If there were any discrepancies, were they documented? - For example, incorrect sample containers/
preservation, sample temperature outside of acceptance range, insufficient or missing samples, etc.?

O Yes O No @ NA (Please explain.) Comments:

No discrepancies.

e. Data quality or usability affected? (Please explain)

Comments:
All data are usable as reported.
4. Case Narrative
a.Present and understandable?
@ Yes O No O NA (Please explain.) Comments:
b. Discrepancies, errors or QC failures identified by the lab?
O Yes O No @ NA (Please explain.) Comments:
No discrepancies.
c. Were all corrective actions documented?
@ Yes O No O NA (Please explain.) Comments:

d. What is the effect on data quality/usability according to the case narrative?
Comments:

All data are usable as reported.

5. Samples Results
a. Correct analyses performed/reported as requested on COC?

@ Yes O No O NA (Please explain.) Comments:

b. All applicable holding times met?

® Yes O No O NA (Please explain.) Comments:

c. All soils reported on a dry weight basis?

® Yes O No O NA (Please explain.) Comments:

d. Are the reported PQLSs less than the Cleanup Level or the minimum required detection level for the
project?
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O Yes @ No O NA (Please explain.) Comments:

See site-specific report for details.

e. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

6. QC Samples
a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?

@ Yes O No O NA (Please explain.) Comments:

ii. All method blank results less than PQL?

® Yes O No O NA (Please explain.) Comments:

iii. If above PQL, what samples are affected?
Comments:

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

v. Data quality or usability affected? ( Please explain)
Comments:

All data are usable as reported.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i. Organics - One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD required
per AK methods, LCS required per SW846)

O Yes O No @ NA (Please explain.) Comments:

ii. Metals/Inorganics - One LCS and one sample duplicate reported per matrix, analysis and 20
samples?

® Yes O No O NA (Please explain.) Comments:

iii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, AK102
75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

@ Yes O No O NA (Please explain.) Comments:
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iv. Precision - All relative percent differences (RPD) reported and less than method or laboratory
limits? And project specified DQOs, if applicable. RPD reported from LCS/LCSD, MS/DMSD, and
or sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory QC

pages)
O Yes O No @ NA (Please explain.) Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected samples(s) have data flags? If so, are the data flags clearly defined?

O Yes O No @ NA (Please explain.) Comments:

vii. Data quality or usability affected? (Please explain)
Comments:

All data are usable as reported.

c. Surrogates - Organics Only
i. Are surrogate recoveries reported for organic analyses - field, QC and laboratory samples?

@ Yes O No O NA (Please explain.) Comments:

ii. Accuracy - All percent recoveries (%R) reported and within method or laboratory limits? And
project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other analyses see
the laboratory report pages)

@ Yes O No O NA (Please explain.) Comments:

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data flags
clearly defined?

O Yes O No @ NA (Please explain.) Comments:

No surrogate exceedances.

iv. Data quality or usability affected? (Use the comment box to explain.).
Comments:

d. Trip Blank - Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and
Soil
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

O Yes O No @ NA (Please explain.) Comments:

No volatiles were reported.
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ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

O Yes O No @ NA (Please explain.) Comments:

iii. All results less than PQL?

O Yes O No @ NA (Please explain.) Comments:

iv. If above PQL, what samples are affected?
Comments:

v. Data quality or usability affected? (Please explain.)
Comments:

e. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?

O Yes O No @ NA (Please explain.) Comments:

A FD was not reported in this sample delivery group.
ii. Submitted blind to lab?

O Yes O No @ NA (Please explain.) Comments:

iii. Precision - All relative percent differences (RPD) less than specified DQOs?
(Recommended: 30% water, 50% soil)

RPD (%) = Absolute Value of: (R1- R2) x 100
((R1+ R2)/2)
Where R1 = Sample Concentration
R2 = Field Duplicate Concentration

O Yes O No @ NA (Please explain.) Comments:

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)

O Yes O No @ NA (Please explain.) Comments:

f. Decontamination or Equipment Blank (if applicable)

® Yes O No O NA (Please explain.) Comments:

All project EBs are reported in laboratory report 16097009.

i. All results less than PQL?
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® Yes O No O NA (Please explain.) Comments:

ii. If above PQL, what samples are affected?

iii. Data quality or usability affected? (Please explain.)

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)
a. Defined and appropriate?

O Yes O No @ NA (Please explain.) Comments:

No other flags applied.
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