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Submitted To:  Alaska Department of Transportation & Public Facilities — Southcoast
Region
PO Box 112506
Juneau, Alaska 99811-2506
Attn: Sammy Cummings and Marcus Zimmerman

Subject: FINAL REPORT, YAKUTAT AIRPORT - LONG-TERM
ALTERNATE WATER FEASIBILITY STUDY, YAKUTAT, ALASKA

The effort summarized herein was conducted on behalf of the Alaska Department of
Transportation & Public Facilities (DOT&PF), in accordance with Shannon & Wilson, Inc.’s
(S&W’s) approved scope of services dated April 15, 2020.

S&W submitted a draft Long-Term Alternate Water Feasibility Study Report (Report) to
DOT&PF in March 2021. During DOT&PF' s review, the Yakutat City Manager, Jon Erikson,
requested to have Kevin Ulrich from the Alaska Native Tribal Health Consortium (ANTHC)
review and provide comments on the municipal water system expansion alternate water
option described in the Report. In fall 2021, ANTHC informed DOT&PF they agreed with
the estimate for the water system extension outlined in the Report. Since that time,
DOT&PF and the City and Borough of Yakutat (CBY) have been in discussions regarding
expansion of the municipal water system as an alternate water option for affected properties
at the Yakutat airport. In December 2022, through Senator Murkowski’s office, CBY was
awarded $5.1 million to extend the Municipal Water System. DOT&PF and CBY have been
collaborating on next steps.

DOT&PF requested S&W finalize this Report, which S&W has done with no further
revisions. No alternate water option described in the Report was chosen or implemented by
DOT&PF.

S&W appreciates the opportunity to be of service to you on this project. If you have
questions concerning this Report, or we may be of further service, please contact us.

Sincerely,

SHANNON & WILSON, INC.

s

Ashley Jaramillo
Project Manager, Senior Chemist
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INTRODUCTION

Shannon & Wilson, Inc. (5&W) is pleased to submit this Long-Term Alternate Water
Feasibility Study Report (Report) summarizing potential alternative drinking water sources
for water supply wells impacted by per- and polyfluoroalkyl substances (PFAS) at the
Yakutat Airport (YAK) in Yakutat, Alaska. These locations are shown in red on Figure 1,
Highest Reported Water Supply Well Analytical Results Through December 2020. The YAK
is an active, Alaska Department of Environmental Conservation (DEC) listed contaminated
site (File Number 1530.38.022, Hazard ID 27090).

Drinking Water Action Levels

The current DEC action level for drinking water samples aligns with the U.S. Environmental
Protection Agency (EPA) lifetime health advisory (LHA) level of 70 nanograms per liter
(ng/L) for the sum of two PFAS compounds, perfluorooctanesulfonic acid (PFOS) and
perfluorooctanoic acid (PFOA). The former DEC action level was 70 ng/L for the sum of five
PFAS compounds: PFOS, PFOA, perfluoroheptanoic acid (PFHpA),
perfluorohexanesulfonic acid (PFHxS), and perfluorononanoic acid (PFNA). PFAS
concentrations are compared to the applicable action level at the time each sample was
collected (Figure 1).

Background

On behalf of the Alaska Department of Transportation and Public Facilities (DOT&PF),
S&W conducted a water supply well search on and downgradient of the YAK property
beginning in June 2019. To date, S&W has sampled 21 water supply wells, the majority of
which are drinking water wells. The water supply well search and initial sampling effort
occurred in June 2019. Resampling of select wells occurred in December 2019, August 2020,
December 2020, and is ongoing.

Two wells are considered impacted due to PFAS results above the applicable action level.
Both wells are located on the YAK property (Figure 1). These two wells, located on separate
YAK lease lots, serve two structures, a restaurant, and a lodge. The owner of these wells is
receiving interim bottled water deliveries until an alternate long-term solution is chosen and
implemented. Exhibit 1-1, below, describes these properties.
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Exhibit 1-1: Impacted Properties

Airport Block Highest Reported PFAS

Well ID Property Type

Description

and Lot Analytical Result (ppt)
33063  Commercial  Block3, Lot1A ' akutatLodge Employee and Guest 902
Lodging
33066 Commercial Block 2, Lot 4A Yakutat Restaurant 770

NOTES:
a. Compared to the former DEC PFAS action level for drinking water.
b.  Compared to the current DEC PFAS action level for drinking water.

DEC - Alaska Department of Environmental Conservation; ng/L — nanograms per liter; PFAS - per- and polyfluoroalkyl substances ppt -
parts per trillion — equivalent to ng/L.

Purpose

The purpose of this Report is to present a range of potential long-term alternate water
options, including estimated capital and operations and maintenance (O&M) costs, and
advantages and disadvantages of each option. This information is meant to assist the
DOT&PF in selecting a long-term water source for PFAS-impacted water supply wells at the
YAK in Yakutat, Alaska. The preferred alternative may include a combination of these
options.

S&W understands DOT&PF is responsible for the two impacted properties. This feasibility
study assumes O&M costs will be addressed by a one-time settlement to the property
operator, system operator, or other entity. Potential settlement costs are not included as a
part of the long-term costs included in this Report.

Use of Report

This Report was prepared for the exclusive use of the DOT&PF, and their representatives
for the purpose of long-term alternate water planning for impacted wells on the YAK
property. This work presents S&W’s professional judgment and is based on information
obtained from individuals in Yakutat, S&W’s contractors, and analytical sampling results.

This Report should not be used for other purposes without S&W’s approval or if any of the
following occurs:

= Project details change, or new information becomes available such that Report findings
may be affected.

= Conditions change due to natural forces or human activity at, under, or adjacent to the
project site.

= Assumptions stated in this Report have changed.

= If ownership or land use of the site and/or impacted properties has changed.
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= More than one year has passed since the date of this Report.

= Regulations, laws, or cleanup levels change.

= If the site’s regulatory status has changed.

If any of these occur, S&W should be retained to review the applicability of this Report. This
Report should not be used for other purposes without S&W’s review. If a service is not
specifically indicated in this Report, do not assume it was performed.

2 FEASIBILITY OF LONG-TERM WATER OPTIONS

S&W prepared the following summary of four different options for providing long-term
alternate water to PFAS-impacted properties at the YAK in Yakutat, Alaska. These options

included:

1. Water Storage Tanks and Deliveries (Section 2.1)

2. City and Borough of Yakutat (CBY) Water System Expansion (Section 2.2)
3. Small-Scale Distribution Systems (Section 2.3)

4. Individual Point-of-Entry Water Treatment (POET) Systems (Section 2.4)

HDR Engineering, Inc. (HDR) investigated the feasibility of water storage tanks and
deliveries, CBY water system expansion, and small-scale distribution systems. HDR based
the estimate of water demand for each impacted property using EPA and American Water
Works Association guidelines. HDR's report is included in Appendix A.

Barr Engineering Co. (Barr) prepared preliminary POET system designs. Barr based the
peak water demand on property type (commercial) and fixture counts for each property.

Barr’s report is included in Appendix B.

In August 2020, S&W field staff conducted site visits at the impacted properties for planning
purposes. This information was recorded on PFAS Impacted Well Site Assessment Forms,
copies of which are include within Barr's report (Appendix B, Attachment 1). These forms
were provided to HDR and Barr.

2.1 Water Storage Tanks and Deliveries

This option would provide an on-site high-density polyethylene water storage tank to each
impacted property, which would be filled by scheduled deliveries of water from the CBY
public water system. The capacity of the tanks was recommended based on estimated water
usage for each property. HDR's report assumes the water storage tanks would be installed

102896-005 March 2023
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underground. Exhibit 2-1 below summarizes the main advantages and disadvantages, and
estimated costs (capital and O&M) for this option. For details regarding this option see
HDR’s report included in Appendix A. For the purposes of the summaries presented in
Section 2, we have rounded the estimated capital and O&M costs to the nearest one hundred
dollars.

Exhibit 2-1: Water Storage Tanks and Deliveries Advantages, Disadvantages, and Associated Costs

Advantages

The water source is CBY’s water system, an established long-term water source managed by a known entity with a
proven track record.

CBY would be responsible for ongoing water quality testing and utility management.

Water source is far removed from the PFAS contamination at the YAK.

Underground installation of tanks prevents taking up limited above-ground space on the impacted properties versus
above-ground installations.

Disadvantages

There is no water truck in Yakutat certified for water delivery. The water truck currently owned by the Borough of Yakutat
is unlikely to be approved by DEC for delivery of potable water due to previous uses of the truck.

A new water truck needs to be purchased, including installing a new sanitary connection with backflow prevention that
meets requirements of the DEC.

Construction operations would require significant space for excavation and installation of tanks which may temporarily
affect the lodge and restaurant business during construction.

There is the possibility of water delivery delays resulting in additional management tasks for the property operators,
compared to the ease of using a well or direct connection to the CBY municipal water system.

Underground tank installations would require a small, separate heated space to house the well pump which will take up
limited space on the properties.

Estimated Project Capital Cost: $410,400

Capital cost includes two tanks, excavation, installation and plumbing, new water delivery vehicle with the appropriate
connections, well decommissioning', contingency, engineering and construction management, and administration and
legal.

Estimated Ongoing O&M Cost Per Month: $3,200

O&M costs include labor, maintenance of the vehicle, and regular water testing.

NOTES:
1 Existing wells would be decommissioned per the guidelines in 18 AAC 80.015(e).

AAC - Alaska Administrative Code; CBY - City and Borough of Yakutat; DEC — Alaska Department of Environmental Conservation;
PFAS - per- and polyfluoroalkyl substances; O&M - operations and maintenance; YAK — Yakutat Airport.

Municipal Water System Expansion

This option involves extending the existing CBY water system to serve the impacted
properties at the YAK. The CBY water system currently provides water approximately three
miles northwest of the two PFAS-impacted wells. HDR developed preliminary water main
routing for the water pipeline following the paved Yakutat Road from the present edge of
the water distribution system to the YAK. The pipe would be constructed within a cleared
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right-of-way on the side of the existing road. Demolition and reconstruction of the road may
be required at two segments of the pipe near road crossings.

Probable costs for this option are based on estimates included in the 2017 Preliminary
Engineering Report (PER) prepared by DOWL, which is unrelated to the current PFAS
response effort but outlines the existing CBY water system and proposed possible
improvements to the water system, including estimated costs. After finalization, the PER
was presented to the Alaska Native Tribal Health Consortium (ANTHC) for possible
funding for water system expansion. ANTHC’s funding cycle at the time the PER was
provided focused on providing water service to homes over businesses, so the project was
not funded at that time. CBY water system expansion would include the installation of fire
hydrants as the rest of the water system includes fire protection. After discussions with the
State Fire Marshal’s office and review of the pertinent fire codes, it is HDR’s understanding
the decision on whether or not to include fire protection capability in the design is up to the
local authority having jurisdiction, which in this case is the CBY. The cost estimate assumes
fire protection would be included. Exhibit 2-2 below summarizes the main advantages and
disadvantages, and estimated costs (capital and O&M) for this option. For details regarding
this option see HDR’s report included in Appendix A.
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Exhibit 2-2: Municipal Water System Expansion Advantages, Disadvantages, and Associated Costs

Advantages

The water source is CBY’s water system, an established long-term water source managed by a known entity with a
proven track record.

CBY would be responsible for ongoing water quality testing and utility management.

Water source is far removed from the PFAS contamination at the YAK.

Should the PFAS groundwater plume spread, or action levels change, service line connections could be added.

Non-PFAS-impacted property owners in the YAK area could connect to the water system at their own expense.

Installation of fire hydrants near the airport would allow improved fire service to the area.

CBY staff believe the extension of the water main and additional water demand from the lodge and the restaurant would
not put stress on the existing system.

A partnership with other funding agencies looking into extension of the CBY water system may provide additional funding
reducing the overall cost to each funding entity.

Disadvantages

High overall cost and high cost per impacted property compared to the other options presented in this Report.
Fire protection would add costs due to the need for larger pipes and for fire hydrants.
Fire hydrants and valves need to be inspected and tested routinely, assumed to be the responsibility of the CBY.

The long length of larger-diameter pipe would result in high water age at the end points of the system. High water age can
result in water quality issues which will need to be addressed during project design.

Due to the long pipe length, a booster station would likely be needed to provide sufficient pressure and flow at the YAK.

Should more sections of the road need to be demolished and rebuilt for water line construction, capital costs would be
substantially higher.

Estimated Project Capital Cost: $6,352,500

Capital cost includes water main, fire hydrants, booster station, service connections, well decommissioning’, contingency,
engineering and construction management, and administration and legal.

Estimated Ongoing O&M Cost Per Month: N/A

0&M costs are assumed to be covered by the CBY as a part of operating and maintaining the water system.
NOTES:
1 Existing wells would be decommissioned per the guidelines in 18 AAC 80.015(e).

AAC - Alaska Administrative Code; CBY - City and Borough of Yakutat; DEC — Alaska Department of Environmental Conservation; O&M
- operations and maintenance; PFAS - per- and polyfluoroalkyl substances.

2.3 Small-Scale Distribution Systems

This option involves constructing small-scale water distribution systems. One small-scale
water system option would connect both the lodge and restaurant to the existing well
located at the DOT&PF Shop and Aircraft Rescue and Firefighting (ARFF) facility. This well
has tested under the current and former DEC PFAS action levels for drinking water. See
Exhibit 2-3 below for further details regarding the DOT&PF well.
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Exhibit 2-3: Existing Well Option Information

Well ID  Property Type Airport Block and Lot Description HA%Z?;E;T%ZEEﬂ I:;I;L:)S
33060 Commercial Block 4, Lot 3 DOT&PF Shop and ARFF Facility 222
NOTES:

a. Former DEC PFAS action level for drinking water.

ARFF - Aircraft Rescue and Firefighting; DEC — Alaska Department of Environmental Conservation; DOT&PF - Alaska Department of
Transportation & Public Facilities; ng/L — nanograms per liter; PFAS - per- and polyfluoroalkyl substances; ppt — parts per trillion —
equivalent to ng/L.

This study also considered the installation of a newly drilled well as an alternate source for
a small-scale water distribution system. However, there is significant uncertainty on the
exact location and extent of the PFAS plume at the YAK. A new well drilled near YAK
could discover levels of PFAS above the action level. HDR and S&W discourage this option
and it is not discussed further in this document.

Exhibit 2-4 below summarizes the main advantages and disadvantages, and estimated costs
(capital and O&M) for this option using the existing well at the ARFF facility. For details
regarding this option see HDR’s report included in Appendix A.
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Exhibit 2-4: Small-Scale Distribution Systems Advantages, Disadvantages, and Associated Costs

Advantages

The initial capital and monthly O&M costs are low compared to a CBY water system expansion and other alternatives.
Water source would be maintained by the DOT&PF and could be monitored by the State of Alaska for PFAS levels.

Disadvantages

Due to the estimated water use, the number of rooms at the lodge, and the number of patrons at the restaurant, this water
system would likely be classified as a transient non-community water system necessitating a PWS review and approval
from the DEC as well as regular water quality testing. This would add time to the implementation of this option.

The legal framework would need to be developed to direct the responsibilities of ownership and maintenance of the water
supply and water distribution network.

The selected existing well had detectable levels of PFAS, and while continuous testing can be provided, it is impossible to
predict if the selected well would remain below the PFAS action level or if additional water usage would have an effect on
the concentrations. It is also possible our understanding of PFAS could change in the future and the regulations would not
allow for detectable concentrations of PFAS.

This option assumes existing well rehabilitation and installation of a new pump is necessary, increasing costs. The final
cost could be lower if the existing well yield is found to be adequate and only a limited amount of rehabilitation work is
necessary. If the yield is not adequate, this may not be a viable alternative.

Estimated Project Capital Cost: $302,000

Capital costs include distribution line materials, connection plumbing, well rehabilitation, pump installation and certification,
well decommissioning’, utility formation, easement acquisition, contingency, engineering and construction management,
and administration and legal.

Estimated Ongoing O&M Cost Per Month: $1,100

Operation and maintenance costs - the pump electrical costs, utility repairs, water quality testing and other overhead costs
such as insurance

NOTES:
1 Existing wells would be decommissioned per the guidelines in 18 AAC 80.015(e).

AAC - Alaska Administrative Code; CBY - City and Borough of Yakutat; DEC — Alaska Department of Environmental Conservation;
DOT&PF - Alaska Department of Transportation & Public Facilities; O&M - operations and maintenance; PFAS - per- and polyfluoroalkyl
substances; PWS - public water system.

Individual Point-of-Entry Water Treatment Systems

This option involves designing, installing, and maintaining individual POET systems for
each impacted water supply well to reduce PFAS concentrations below applicable action
levels. Barr has developed preliminary treatment recommendations for both impacted
locations (Appendix B). Barr recommends POET systems consisting of the following
elements, depending on the property:

= iron and manganese pretreatment,

= particulate filtration,

granular activated carbon (GAC) filtration, and

Ultraviolet (UV) disinfection.
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To implement this option, S&W would collect pre-installation water samples to confirm
treatment design assumptions, and work with property owners to determine the POET
location and necessary piping modifications. The project team would prepare access and
maintenance agreements for each property, construct POET outbuildings, and modify
existing DEC Drinking Water Program permits for public water systems (PWSs).

Exhibit 2-5 below outlines Barr’s treatment requirements and goals for the POET.

Exhibit 2-5: POET System Treatment Requirements and Goals

Primary Treatment Primary Treatment Secondary Treatment
Requirement Goals Goals
Less than 10 ug/L arsenic? Less than 300 pg/L iron*
Less than 70 ng/L PFOS and PFOA! Less than 70 ng/L sum of five PFAS:
PFOA, PFOS, PFHpA, PFNA, and Less than 50 ug/L manganese®
PFHxS?

NOTES:
1 EPALHA and DEC action level as of April 2019
2 NPDWR MCL
3 DEC action level prior to April 2019
4 NSDWR SMCL and protective of the PFAS water treatment process to prevent iron fouling

5 NSDWR SMCL and protective of the PFAS water treatment process to prevent manganese fouling

DEC - Alaska Department of Environmental Conservation; EPA — U.S. Environmental Protection Agency; LHA - lifetime health advisory;
MCL - Maximum Contaminant Level; ug/L — micrograms per liter; ng/L — nanograms per liter; NPDWR - National Primary Drinking Water
Regulation; NSDWR - National Secondary Drinking Water Regulation; PFAS - per- and polyfluoroalkyl substances; PFHpA -
perfluoroheptanoic acid; PFHxS - perfluorohexanesulfonic acid; PFNA - perfluorononanoic acid; PFOA - perfluorooctanoic acid; PFOS -
perfluorooctanesulfonic acid; SMCL - Secondary Maximum Contaminant Level

Exhibit 2-6 below summarizes the main advantages and disadvantages, and estimated costs
(capital and O&M) for this option. Note, estimated costs have been combined for both

properties. For details regarding this option see Barr’s report included in Appendix B.
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Exhibit 2-6: POET System Advantages, Disadvantages, and Associated Costs

Advantages

POET systems are a standalone solution for properties located far from existing utilities.

Depending on the settlement value selected, POET systems could have the least expensive total costs compared to other
options.

Disadvantages

POET systems require ongoing maintenance.

DOT&PF would be responsible for managing O&M of POET systems. To confirm proper O&M of the POET system, S&W
does not recommend leaving maintenance to home or business owners with impacted water supply wells.

If regulatory standards become more stringent the POET systems may need to be supplemented or redesigned.

DEC will require submittal of POET design drawings, breakthrough calculations, analytical results, material specifications,
an O&M plan, and other information for these two properties prior to POET use.

There are many variables (i.e. faster PFAS breakthrough, additional water treatment equipment, etc.) that would increase
O&M costs.

The DEC Drinking Water Program consults the Contaminated Sites and Wastewater Divisions as part of their permitting
process. DEC Contaminated Sites has indicated it may not approve discharge of untreated backwash water into private
septic systems and/or the CBY sewer system, as they have for other projects. Backwash is required for GAC-based
POET systems. If they do not approve discharge, additional costs would be incurred for disposal of backwash water or
treatment system design modifications (i.e., additional treatment for backwash water or recirculation).

Available indoor space for the POET treatment system may be limited, requiring possible alternatives for storage (i.e.
Connex, reorganization of available space, etc.)

Estimated Project Capital Cost': $115,700

Capital costs include sediment filters, water softener, GAC vessels and media, UV disinfection unit, flow restrictor, flow
meter, sample taps, insulated and heated Connex, site preparation, system installation, plumbing supplies, freight,
contingency, engineering and construction management, and administration and legal.

Estimated Ongoing O&M Cost Per Month: $2,200

0&M costs include annual replacement of GAC, quarterly sampling and analysis for PFAS, miscellaneous maintenance
and equipment replacement, salt usage, power, O&M contractor labor, and administrative labor.

NOTES:

1 Cost limitations for these class 5 cost estimates are described in Barr’s report, Appendix B.

CBY - City and Borough of Yakutat; DEC — Alaska Department of Environmental Conservation; DOT&PF - Alaska Department of
Transportation & Public Facilities; GAC - granular activated carbon O&M - operations and maintenance; PFAS - per- and polyfluoroalkyl
substances; POET - Point-of-Entry Water Treatment; UV - ultraviolet

LOCAL PREFERENCES

During the preparation of their report, HDR spoke with Kevin Ulrich at ANTHC, the project
manager for Yakutat projects, and Jon Erickson the Borough Manager. Jon was very
enthusiastic about and supportive of water line extension near the airport to connect homes
from water table issues stemming from possible flooding events which occur in Yakutat.

In past conversations with the impacted property manager, the alternative preferred was
tanks and water deliveries.
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OPTION SUMMARY

Table 1, attached, combines the information contained in Exhibits 2-1, 2-2, 2-4, and 2-6 for
ease of comparing costs, advantages, and disadvantages of the four long-term alternate
water options.

HDR and Barr’s cost estimates included herein vary in precision but are considered order-of
-magnitude. Once an option or combination of options is selected, the anticipated costs can
be refined. These estimates should not be used by contractors to prepare bids. The project
team does not have control over the cost of labor, materials, equipment, or work furnished
by others; the contractor’s actual or proposed construction methods or pricing; competitive
bidding; or market conditions. S&W cannot guarantee that proposals, bids, or actual cost
will be similar to the enclosed estimates. S&W is not a construction cost estimator or
contractor. These opinions of probable cost should not be considered equivalent to the
nature and extent of services a construction cost estimator or contractor would provide.

DISCUSSION

This Report describes a range of options for providing long-term alternate water to
PFAS-impacted properties near the YAK; determining a preferred option will depend on
stakeholders” desired balance between effectiveness, implementation, and cost. Because
these factors vary considerably among the listed options, S&W is not offering an opinion on
a preferred option.

DOT&PF expressed a preference for water storage tanks and deliveries (Section 2.1) with a
reliable, long-term water delivery contractor. Municipal water system expansion (Section
2.2) has a considerably higher anticipated cost than the other options. Small-scale
distribution supplied by an existing water source (Section 2.3) has the potential for PFAS
concentrations in source wells to increase and/or regulatory action levels for drinking water
decrease and require ongoing testing and maintenance. Individual POET systems (Section
2.4) require ongoing maintenance to remain effective and the uncertainty overtime could
increase costs.

Following your review of this Report, S&W will schedule a follow up meeting to select a
preferred option or combination of options.

S&W'’s assessment is based on:

= S&W’s understanding of the project and information provided by the DOT&PF, HDR,
Barr, CBY, impacted property owners and occupants, and other contacts in Yakutat.
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= Site conditions S&W observed during visits to impacted properties as they existed in
August 2020. These observations are specific to the locations and dates these visits
occurred and may not be applicable to all areas of the site.

= The results of testing performed on water samples S&W collected from the water supply
wells on, near, and downgradient from the YAK.

=  S&W’s previous experience at and near the YAK.
= Publicly available literature reviewed for this Report.
* The limitations of S&W’s approved scope, schedule, and budget described in the April

15, 2020 scope of services.

S&W has prepared the enclosed document “Important Information about Your
Environmental Report” to help you and others understand the use and limitations of this
Report. Regulatory agencies may reach different conclusions than S&W.
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Table 1 - Long-Term Alternative Water Options - Yakutat Airport
Capital O&M Costs per

Alternative Option

Water Storage Tanks

Costs

Month

Advantages

The water source is CBY's water system, an established long-term water source managed by a known entity with a
proven track record.
CBY would be responsible for ongoing water quality testing and utility management.

Disadvantages

There is no water truck in Yakutat certified for water delivery. The water truck currently owned by the Borough of Yakutat is unlikely to be
approved by DEC for delivery of potable water due to previous uses of the truck.

A new water truck needs to be purchased, including installing a new sanitary connection with backflow prevention that meets
requirements of the DEC.

Construction operations would require significant space for excavation and installation of tanks which may temporarily affect the lodge

and Deliveries $4104400 §3,200 Water source is far removed from the PFAS contamination at the YAK. and re§taurant bu.SI.n.ess during coqstructlon. o -
Underground installation of tanks prevents taking up limited above-ground space on the impacted properties versus There is the possibility of water delivery delays resulting in additional management tasks for the property operators, compared to the
above-ground installations. ease of using a well or direct connection to the CBY municipal water system.
Underground tank installations would require a small, separate heated space to house the well pump which will take up limited space on
the properties.
The water source is CBY's water system, an established long-term water source managed by a known entity with a
proven track record. High overall cost and high cost per impacted property compared to the other options presented in this Report.
CBY would be responsible for ongoing water quality testing and utiity management. Fire protection would add costs due to the need for larger pipes and for fire hydrants.
Water source is far removed from the PFAS contamination at the YAK. . Fire hydrants and valves need to be inspected and tested routinely, assumed to be the responsibility of the CBY.
Municipal Water Should the PFAS groundwater plume spread, or action levels change, service line connections could be added. The long length of larger-diameter pipe would result in high water age at the end points of the system. High water age can result in water
System Expansion $6,352,500 N/A Non-PFAS-lmpacted property owners in the YAK area gould connect to the water system at their own expense. quality issues which will need to be addressed during project design.
Installation of fire hydrants near the airport would allow improved fire service to the area. Due to the long pipe length, a booster station would likely be needed to provide sufficient pressure and flow at the YAK.
CBY staff believe the extension of the water main and additional water demand from the lodge and the restaurant Should more sections of the road need to be demolished and rebuilt for water line construction, capital costs would be substantially
would not put stress on the existing system. higher.
A partnership with other funding agencies looking into extension of the CBY water system may provide additional
funding reducing the overall cost to each funding entity.
Due to the estimated water use, the number of rooms at the lodge, and the number of patrons at the restaurant, this water system would
likely be classified as a transient non-community water system necessitating a PWS review and approval from the DEC as well as
regular water quality testing. This would add time to the implementation of this option.
The legal framework would need to be developed to direct the responsibilities of ownership and maintenance of the water supply and
o _ . water distribution network.
Small-Scale The initial capital and monthly O&M costs are low compared to a CBY water system expansion and other The selected existing well had detectable levels of PFAS, and while continuous testing can be provided, it is impossible to predict if the
Distribution Systems $302,000 $1,100 alternatives. o . selected well would remain below the PFAS action level or if additional water usage would have an effect on the concentrations. It is also
Water source would be maintained by the DOT&PF and could be monitored by the State of Alaska for PFAS levels. possible our understanding of PFAS could change in the future and the regulations would not allow for detectable concentrations of
PFAS.
This option assumes existing well rehabilitation and installation of a new pump is necessary, increasing costs. The final cost could be
lower if the existing well yield is found to be adequate and only a limited amount of rehabilitation work is necessary. If the yield is not
adequate, this may not be a viable alternative.
POET systems require ongoing maintenance.
DOT&PF would be responsible for managing O&M of POET systems. To confirm proper O&M of the POET system, S&W does not
recommend leaving maintenance to home or business owners with impacted water supply wells.
If regulatory standards become more stringent the POET systems may need to be supplemented or redesigned.
DEC will require submittal of POET design drawings, breakthrough calculations, analytical results, material specifications, an O&M plan,
. . N and other information for these two properties prior to POET use.
Individual POET POET systems are a standalone solution for properties located far from existing utilties. - There are many variables (i.e. faster PFAS breakthrough, additional water treatment equipment, etc.) that would increase O&M costs.
Systems? $115,700 $2,200 Depending on the settlement value selected, POET systems could have the least expensive total costs compared to The DEC Drinking Water Program consults the Contaminated Sites and Wastewater Divisions as part of their permitting process. DEC
other options. Contaminated Sites has indicated it may not approve discharge of untreated backwash water into private septic systems and/or the CBY
sewer system, as they have for other projects. Backwash is required for GAC based POET systems. If they do not approve discharge,
additional costs would be incurred for disposal of backwash water or treatment system design modifications (i.e., additional treatment for
backwash water or recirculation).
Available indoor space for the POET treatment system may be limited, requiring possible alternatives for storage (i.e. Connex,
reorganization of available space, etc.)
NOTES:

1 Existing wells would be decommissioned per the guidelines in 18 AAC 80.015(e).
2 Cost limitations for these class 5 cost estimates are described in Barr’s report, Appendix B.

AAC - Alaska Administrative Code; CBY - City and Borough of Yakutat; DEC — Alaska Department of Environmental Conservation; DOT&PF - Alaska Department of Transportation & Public Facilities; GAC - granular activated carbon O&M - operations and maintenance; YAK — Yakutat Airport; PFAS - per- and polyfluoroalkyl substances; POET —
Point-of-Entry Water Treatment; PWS — public water system. UV — ultraviolet.
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Appendix A
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Memo

Date:  January 5, 2021
Project:  Yakutat PFAS Contamination - Alternative Water Supply Study
To:  Ashley Jaramillo, Shannon & Wilson, Inc.

From:  Anson Moxness, PE, and Wescott Bott, PE, HDR

Subject:  Yakutat PFAS Contamination - Alternative Water Supply Study

HDR was contracted by Shannon & Wilson, Inc. (S&W), to examine alternatives for providing
reliable and regulatory-compliant drinking water to two properties served by wells with the
following issues:

1. The wells have been found to have per- and polyfluoroalkyl substance (PFAS) levels
exceeding the U.S. Environmental Protection Agency (EPA) lifetime health advisory
(LHA); or

2. The wells have been found to have PFAS levels exceeding the former State of Alaska
Department of Environmental Conservation (ADEC) action level.

This memorandum provides the analysis of alternatives and their probable project costs.
Referenced figures are attached at the end of the memo.

Background Information

This section provides general background information for the properties meeting the above
criteria where alternative water supplies are needed due to PFAS levels, as well as the
regulatory and planning criteria and methods used for evaluation of alternative drinking water
sources.

The current ADEC action level and EPA LHA level are both 70 parts per trillion (ppt) for the sum
of two PFAS compounds: perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA).
The former ADEC action level was 70 ppt for the sum of five PFAS compounds: PFOS, PFOA,
perfluoroheptanoic acid (PFHpA), perflurohexanesulfonic acid (PFHxS), and perfluorononanoic
acid (PFNA). Wells considered affected are compared to the action level in effect at the time the
samples were collected. The wells discussed in this report were initially sampled when the
former ADEC action level was in effect.

Affected Properties

Based on maps and information provided by S&W, two wells on two properties in the vicinity of
the Yakutat Airport tested are above EPA and ADEC regulatory levels.. Both properties are
DOT&PF lease lots at the Yakutat Airport and are leased by Yakutat Adventures LLC. One well
serves a full-service, 52-seat restaurant, and the other well serves a lodge with eight guest
rooms and three live-in employees.

hdrinc.com 2525 C Street, Suite 500, Anchorage, AK 99503-2633
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Well logs for the wells serving these two properties were not found in the State of Alaska’s Well
Log Tracking System (WELTS). The operators of the well cannot locate the well logs for the
wells.

Water Demand

The existing water supplies to the two buildings are not currently metered; therefore, water
demand for the two buildings has been developed based on EPA and American Water Works
Association (AWWA) guidelines for water use. In general, there is significant variation of water
demand between individuals and commercial facilities. The water demands presented in Table
1 are an estimate of summer period water use per capita. Actual water use may differ from the
provided data.

Table 1: Estimated Daily Water Use Per Capita

Daily Water Demand

Use Type (units/seats) (gallons per unit or seat)
" Lodge 100

Hotel Employee 10

Dormitory 85

Restaurant 8

RESTAURANT
The 52-seat restaurant is estimated to use approximately 416 gallons per day.

LODGE

The estimated lodge water demand from clients of 800 gallons per day was determined by
multiplying the number of available rooms by the lodge water use rate. Employees living on-site
are considered to use water at both the lodge employee rate and the dormitory rate; therefore,
the estimated total employee use per day is 135 gallons. The estimated total water use for the
lodge is 935 gallons per day.

Combined, it is estimated that the two buildings require a total of 1,351 gallons per day.

Existing Municipal Water System

Properties within the City and Borough of Yakutat (CBY) townsite near the harbor are served by
the CBY public water system. Figure 1 shows the extent of the existing public water system
compared to the location of the affected wells and the airport, which is approximately 3 miles
southeast of the city. A 2017 Preliminary Engineering Report (PER)" outlines the existing
system and proposes possible improvements to the water system, as well as rough cost
estimates.

Opinions of Probable Project Cost

The 2017 PER provided estimates for a small selection of water system improvement projects
to aid the development of the opinions of probable project cost (OPPCs) in the sections below.
OPPCs are based on these estimates and bid tabs from the Municipality of Anchorage, adjusted

' Yakutat Water and Sanitation System Preliminary Engineering Report, DOWL 2017
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to account for remote Alaska construction. The OPPCs provided below are conceptual rough
order of magnitude values that would generally be considered Class 4 level of accuracy under
Association for the Advancement of Cost Engineering (AACE) guidelines (AACE 18R-97). As
such, the OPPCs below include a 35 percent contingency cost on the construction subtotal to
account for the current limited level of design. This contingency factor is based on HDR'’s
professional judgment and is within the guidance provided by AACE 18R-97 for a Class 4
estimate.

Alternatives Analysis

This memorandum examines three alternatives to provide alternative water supply to the
affected properties. These alternatives are:

1. Municipal Water System Extension
2. Small-Scale Water Distribution System
3. Water Delivery and Storage

There are other possible solutions not examined in this report. These include alternatives such
as point-of-entry and point-of-source treatments. These alternatives were not included for
analysis in the HDR’s scope of work to evaluate.

Alternative 1: Municipal Water System Extension

This alternative would extend the existing CBY water distribution system from the Yakutat
townsite to serve the affected properties. Approximately 18,000 linear feet of 8-inch water main
and approximately 150 linear feet of water service lines would be required to connect municipal
water service to the two properties. Existing wells at both properties would be decommissioned
per the guidelines in 18 AAC 80.015(e), and water service lines would connect with existing
water piping in each of the two buildings or where the abandoned well connects into each
building.

The proposed routing for the water pipeline would follow the paved Yakutat Road from the
present edge of the water distribution system to the airport. The pipe would be constructed
within a cleared right-of-way on the side of the existing road. Should the road need to be
demolished and rebuilt for the construction of this water line, the cost of this alternative would be
substantially higher. Only two segments of pipe—one near the airport and one near the road
crossing of Ophir Creek—may require demolition and reconstruction of the road.

Extension of the water main would place additional water demand on the CBY water system.
The two wells that serve the CBY have a rated combined production of approximately 470,000
gallons per day. The water treatment facility produces an annual average of 150,000 gallons per
day, with increases in summer due to demand from fish processing plants and other related
activities. Per CBY Public Works staff, an additional 1,351 gallons per day should not put
additional stress on the system. However, due to the long pipe length, a booster station would
likely be necessary to provide sufficient pressure and flow at the airport. Should additional
homes or businesses connect to the water line, analysis should be completed on the ability of
the two water wells to produce sufficient water during high-demand periods.
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It is assumed that this municipal water system extension alternative would include some fire
protection capability in the airport vicinity, because the rest of the municipal water system
includes fire protection. However, after discussions with the State Fire Marshal’s office and
review of the pertinent fire codes, it is HDR’s understanding that the decision on whether or not
to include fire protection capability in the design is up to the local authority having jurisdiction—
in this case, the CBY. The assumption of including fire protection would add costs due to the
need for larger pipes and for fire hydrants.

International Fire Code section 507.2 and Appendix C provide guidance for spacing of fire
hydrants depending on fire prevention needs. Specific placement of hydrants and the number
required would need to be confirmed by the CBY Fire Chief during design. It is assumed that
hydrants would be placed at approximately 600-foot intervals, which mirrors the current system
design. A map of the proposed alignment of the water system extension is provided on Figure 2.

A similar expansion of the water system to the airport and surrounding area was proposed in the
2017 PER and put forth to the engineering division of the Alaska Native Tribal Health
Consortium (ANTHC) for possible funding. ANTHC priorities include providing water service to
homes versus businesses, so the recommended alternative was not funded in the current cycle.
The proposed PER water line project would consist of approximately 5.5 miles of piping and
would connect all homes and businesses near the airport to the CBY water system. There is the
possibility of a partnership to streamline the project process and funding with the various
stakeholders. Currently, ANTHC is managing projects in CBY concerning the sewer system,
wastewater treatment system, and water treatment facility.

Advantages

The two community water wells serving the CBY water system are located a considerable
distance from the presumed source of PFAS (the airport). Therefore, the community wells
should provide clean water to the properties under consideration in this study. Owners and
users of the facilities on the affected properties would benefit from the reliability and safety of a
managed, treated, and regulated public water system.

While initial construction of the water main and service lines would provide water service only to
the two affected properties shown on Figure 3, this alternative would allow for possible future
expansion to serve other properties in the vicinity of the airport and along the water main route.
Should properties with moderate levels of PFAS continue to see increasing levels of PFAS, or
should new properties develop PFAS levels above applicable standard, this alternative would
allow the future construction of additional service connections to provide CBY water.

Installation of the water main and associated fire hydrants near the airport would allow improved
fire service to the area. A hydraulic analysis of the entire water system would be necessary to
accurately estimate the available fire flow and the increase in firefighting capacity at the airport.

A partnership with ANTHC to fund this alternative would allow for additional funding from
multiple sources and would reduce the overall cost to each funding entity. In addition, ANTHC
has extensive experience with construction in Yakutat, including some equipment presently on-
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site for other projects. Telephone conversations with Kevin Ulrich, the ANTHC engineer in
charge of projects for the Yakutat area, indicated interest in a partnership..

Annual operations and maintenance costs of this alternative would be relatively low and could
be managed by the CBY. Fire hydrants and valves would need to be inspected and tested
routinely, but little additional maintenance would be necessary.

Disadvantages and Challenges

Alternative 1 would have a large initial capital cost compared to other alternatives. The cost per
connection would be high if service was provided only to properties with tested PFAS levels
above 70 ppt. There are several other properties along the proposed route that could feasibly
connect to a new water main and benefit from piped water service. Even if all potential water
service customers were to connect, the cost per connection would still be higher than other
alternatives.

The long length of larger-diameter pipe in this alternative would result in high water age at the
end points of the system. High water age can result in water quality issues. Several methods to
decrease water age include line flushing and water distribution pipe looping. These water age
mitigation methods were not considered in development of the OPPC below. However, water
quality and potential high water age should be considered during project design.

Opinion of Probable Project Cost

The OPPC for this alternative outlined in Table 2 was based on cost estimates of similar water
lines proposed to ANTHC and in the Yakutat Water and Sewer PER. The OPPC does not
separately enumerate the costs of mobilization and demobilization, basic re-vegetation, and
other civil work; these costs are included within the unit cost of the water mains.

Table 2: Opinion of Probable Project Cost — Alternative 1

Item Quantity m Unit Cost

8" Water Main 18,000 $175 $3,150,000
Fire Hydrant 30 EACH $16,000 $480,000
Booster Station 1 EACH $200,000 $200,000
Service Connection 2 EACH $10,000 $20,000
Well Decommissioning 2 EACH $5,000 $10,000
Subtotal $3,850,000
Contingency (35%) $1,347,500
Engineering and Construction Management (25%) | $962,500
Administration and Legal (5%) $192,500
Total $6,352,500
hdrinc.com 2525 C Street, Suite 500, Anchorage, AK 99503-2633
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Alternative 2: Small-Scale Water Distribution System
This alternative would connect both buildings to share a nearby water well.

Alternative 2 was developed assuming the installation of 2-inch service connection lines for
water distribution rather than the 8-inch water mains required for Alternative 1. As it would not
be necessary to install fire hydrants in a smaller water distribution system, and the total length of
pipe would be shorter, the larger water mains would not be necessary.

Design Summary

In this alternative, both the lodge and restaurant would be connected to the well located at the
DOT&PF Shop and Aircraft Rescue and Firefighting facility. This well tested under the advisory
level for PFAS contamination. In order to create a small-scale distribution system utilizing this
well, approximately 820 linear feet of water supply pipe would need to be installed. Installation
of the water pipe would occur within the road right-of-way. The existing wells serving the two
properties would be decommissioned per the guidelines in 18 AAC 80.015(e). A map of a
proposed alignment is shown on Figure 3.

Due to the estimated water use, the number of rooms at the lodge, and the number of patrons at
the restaurant, this water system would likely be classified as a transient non-community water
system. This designation necessitates a public water system review and approval from the
ADEC as well as regular water quality testing.

The option of utilizing a newly drilled well was considered as part of this alternative. However,
there is significant uncertainty of where a PFAS plume may be located. Without significant
groundwater modeling and more well testing, it is possible that a new well could be drilled only
to have it be contaminated with PFAS. The uncertainty of the location of the PFAS plume
discourages the option of drilling a new well unless there are areas that are relatively certain to
be free of contamination.

Advantages

Alternative 2 would provide a water source that is maintained by the DOT&PF and could be
monitored by the State of Alaska for PFAS levels. A small-scale water distribution system would
have low initial capital costs compared to a municipal water system expansion and other
alternatives.

Disadvantages and Potential Challenges
There are several potential challenges with developing a small-scale distribution system. The
following sections briefly discuss each of these challenges.

SYSTEM MANAGEMENT

Depending on the water use and population served, small-scale water distribution systems
could be categorized as “community,” “transient non-community,” or “non-transient” water
systems per ADEC guidelines (18 Alaska Administrative Code 80). Water systems that provide
water to at least 25 people or 15 residences for more than 60 days per year must have a state
public water system classification. In addition to water supply regulations, a legal framework
would need to be developed in order to direct the responsibilities of ownership and maintenance
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of the water supply and water distribution network. One option includes a small utility managed
by DOT&PF as the owner of the water system. Other management schemes could also be
available, but the analyis of the process to establish these are outside the scope of this
memorandum.

WELL PFAS STATUS

The selected well had detectable levels of PFAS, but tested below the PFAS action level.
Without additional groundwater or contaminant modeling, there is no definitive way of
determining the extent of possible future contamination issues. Therefore, it is impossible to
predict if the selected well would remain below the PFAS action level.

EXISTING WELL DEVELOPMENT

As there is limited information on the yield of the selected well, a well flow test must be
performed in order to determine if the existing well has a sufficient supply and recovery rate for
the additional buildings that would be connected. The installation of a new, higher-capacity well
pump or a water storage tank may be necessary if the well recovery rate is sufficient, but the
existing well pump is inadequate to provide the necessary flow or pressure to the system.

Opinion of Probable Project Cost

Table 3 presents an OPPC for the proposed alignment. Well rehabilitation and new well pump
installation was assumed to be necessary. The final cost could be lower if the existing well is
found to be adequate and only a limited amount of rehabilitation work is necessary.

The OPPC does not enumerate costs such as mobilization and demobilization, which can be
quite high in rural areas. Instead, these costs are included within the unit cost of the water
distribution lines. If extensive site work is necessary, extra costs would be incurred.

Table 3: Opinion of Probable Project Cost — Alternative 2

e e e o

2" Water Distribution Line $150 $123,000
Service Connection Plumbing 2 EACH $7,500 $15,000
Well Rehab, Pump Installation, Certification 1 EACH $25,000 $25,000
Well Decommissioning 2 EACH $5,000 $10,000
Utility Formation and Easement Acquisition 1 LS $10,000 $10,000
Subtotal $183,000
Contingency (35%) $64,050
Engineering and Construction Management (25%) | $45,750
Administration and Legal (5%) $9,150
Total $301,950

Opinion of Probable Operations and Maintenance Costs

In order to fully capture the estimated costs of the small-scale water distribution system,
operations and maintenance (O&M) costs were estimated. ltems included in the rough opinion
of probable O&M cost are additional pump electrical costs; employee time for administrative,
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testing, and maintenance work; water testing costs; and other costs for items such as repairs,
insurance, and general overhead.

PUMP ELECTRICAL COSTS

Electricity costs approximately $0.42 per kilowatt hour for small commercial customers,

according to Alaska Village Electric Cooperative publications. While pump selection and
anticipated water flow would affect the total power demand by the well supply pump, an
estimate of $60 per month was calculated.

ADMINISTRATION/MAINTENANCE EMPLOYEE COSTS

In order to manage billing, utility payment, and utility management; perform required water
quality testing; and make any repairs or maintenance necessary to the systems, a part-time
employee would be necessary. It was estimated that this work would average 4 hours every 2
weeks. Including a multiplier for overhead and benefit costs, at a wage of $25/hour, the
employee would cost approximately $400 per month.

WATER TESTING

All registered water supply systems are required to go through regular water testing. Monthly
tests for coliform are generally required, along with lead and copper testing and other tests at
longer intervals. In addition, regular PFAS testing is recommended to monitor the levels of
contamination in the supply well. These costs were estimated to be $400 per month.

OVERHEAD
Other overhead costs such as parts for repairs and maintenance, and insurance were bundled
and estimated at $200 per month (see Table 4).

Table 4: Opinion of Probable O&M Costs — Alternative 2

Item Cost

Pump Electrical Costs $60
Administration/Maintenance $400
Testing (ADEC Required & PFAS) $400
Other Overhead Costs (Insurance, Repairs, etc.) $200
Total per month  $1,060
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Alternative 3: Water Delivery and Storage

This alternative would develop on-site water storage at each affected property in order to
receive scheduled water delivery from the City of Yakutat.

Design Summary

Alternative 3 was developed assuming the installation of a high-density polyethylene (HDPE)
water storage tank sized to accommodate 1 week of estimated demand plus a 50 percent
buffer. Water delivery would be scheduled either weekly or as needed, depending on the
season. Tanks would be connected to the affected buildings with 2-inch supply lines with pumps
to supply pressure to the buildings. The existing wells serving the properties would be
decommissioned per the guidelines in 18 AAC 80.015(e).

Tanks could be installed either underground or in an above-ground shed. Each option has both
advantages and disadvantages. Above-ground installation within a shed provides easy access
to the tanks to perform inspections and to visually monitor water levels. However, the shed that
houses these tanks would take up significant space on the property. Underground installations
do not take up above-ground space on the property, but would require a small, separate heated
space to house the well pumps. Underground tanks would likely need to be anchored due to
high groundwater within the area. The analysis below assumes that underground tanks are
installed at each affected property, although this assumption should be verified during the
design phase.

Installation of a water storage tank for the restaurant would likely be located underneath the
front parking lot area. Installation of a water storage tank for the lodge would likely be located
behind the building near where the current well shed is located. A map of these proposed
locations is provided on Figure 4.

Based on the estimated water usage, a 5,000-gallon underground tank would provide
approximately 12 days of water demand at the restaurant at 416 gallons per day. A 10,000-
gallon underground tank would provide approximately 10 days of water demand for the lodge at
935 gallons per day.

There is no truck in Yakutat certified for water delivery. There is currently a water truck owned
by the Borough, although it is likely contaminated from prior usages and would not be approved
for delivery of potable water. It is assumed that a new truck would need to be purchased. In
addition, a new sanitary connection with backflow prevention that meets requirements of the
ADEC would need to be installed in order to fill the water delivery truck.

Advantages

Alternative 3 would provide water from the same source as Alternative 1: Municipal Extension,
without the capital expense of water mains. The source of water is far removed from the
probable source of PFAS contamination, allowing for local control and delivery of clean, safe
drinking water to the affected properties.

Compared to an extension of the City water system, this alternative has relatively low
installation costs and low monthly operating costs beyond water delivery costs.
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Disadvantages

Installation of an underground tank sized for these commercial operations would require
significant space for excavation and installation. For example, a 10,000-gallon underground tank
has a footprint that is approximately 30 feet long by 9 feet wide. Depending on the location of
the tank, patrons to the restaurant or lodge may be affected during construction as well as
during water deliveries. However, after completion of the underground installation, this
alternative would typically not affect the users of either building.

Alternative 3 relies on reliable water delivery service from the CBY water system. Should the
road be closed for some period of time or if water delivery vehicles were not available, the
affected properties could run out of water or require drastic water conservation measures.
Scheduled or unscheduled water delivery would be an additional management task for the
property owners or operators, compared to the ease of using a well or city-supplied water.

The water delivery vehicle and the storage tanks would likely need to be sampled quarterly for
coliform bacteria. This testing cost, in addition to the large ongoing expense of operating a water
delivery vehicle, would result in relatively high O&M costs compared to the other alternatives.

Opinion of Probable Project Cost

Table 5 presents the OPPC for Alternative 3, the proposed installation of water storage tanks at
each affected property. See Figure 4 for a possible location of the water storage tanks and
installed piping. Values shown do not enumerate costs such as mobilization and demobilization,
which can be quite high in rural areas. Instead, these costs are included within the unit cost of
the water tank installation.

Table 5: Opinion of Probable Project Cost — Alternative 3

Item Quantlty m Unit Cost

10,000-gallon HDPE Tank with Shipping EACH $34,750 $34,750
Excavation (10,000-gallon Tank) 200 CY $80 $16,000
5,000-gallon HDPE Tank with Shipping 1 EACH $25,000 $25,000
Excavation (5,000-gallon Tank) 100 cY $80 $8,000
Plumbing/Installation 2 EACH $20,000 $40,000
Water Delivery Vehicle 1 EACH $100,000 $100,000
Delivery Truck Connection 1 EACH $15,000 $15,000
Well Decommissioning 2 EACH $5,000 $10,000
Subtotal $248,750
Contingency (35%) $87,063
Engineering and Construction Management (25%) | $62,188
Administration and Legal (5%) $12,438
Total $410,438

Opinion of Probable Operation and Maintenance Costs
As water must be delivered to the affected properties on a regular basis, there would be an
ongoing operation cost higher than the present operational costs of the private wells. O&M costs

hdrinc.com 2525 C Street, Suite 500, Anchorage, AK 99503-2633
(907) 644-2000
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analyzed for this alternative included labor for an operator of the vehicle and in charge of
maintenance of the installed systems, depreciation of the water delivery vehicle, O&M costs of
the vehicle, and some amount for water testing (see Table 6). It was assumed that a 0.25 full
time equivalent (FTE) employee would be required. Straight-line depreciation was calculated on
the $100,000 truck value over 15 years, with $10,000 salvage value. O&M costs of the vehicle
were assumed to be $40 per hour of operation with 15 hours per month of operation. Water
testing was assumed to be less than that of Alternative 2 because regular PFAS testing of the
water source would not be required.

Table 6: Opinion of Probable O&M Costs — Alternative 3

Item Cost

Labor (0.25 FTE) $2,000
Vehicle Depreciation $500
Maintenance & Operations $600
Water Testing $120
Total per month  $3,220

hdrinc.com 2525 C Street, Suite 500, Anchorage, AK 99503-2633
(907) 644-2000
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Appendix B

Barr Engineering Co. Yakutat PFAS
Point-of-Entry Treatment Feasibility
Report and Supporting Information

CONTENTS
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Enclosures
= Barr Engineering Co. Yakutat PFAS Point-of-Entry Treatment Feasibility Report

= PFAS Impacted Well Site Assessment Forms and notes for Well ID 33063 (Yakutat Lodge
Employee and Guest Lodging) and 33066 (Yakutat Restaurant)

= SGS North America, Inc. (SGS) Lab Report 1204244 _rev1 and Laboratory Data Review
Checklist (LDRC)

= Water Supply Well Sampling Logs
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B.1 ANALYTICAL SAMPLING

On August 13, 2020, S&W field staff collected groundwater samples from two impacted
water supply wells (Well IDs 33063 and 33066) to inform Barr’s treatment recommendations.
Copies of completed Residential Well Sampling Logs are enclosed. The analytical water
samples were submitted for determination of total suspended solids, metals, petroleum
compounds, pH, organic carbon, and PFAS by SGS North America, Inc. Arsenite, arsenate,
dimethylarsinic acid, and monomethylarsonic acid analysis was subcontracted by SGS
North America, Inc Brooks Applied Labs. An analytical results summary table is included
within Bart’s report.

S&W reviewed the analytical results for laboratory quality control samples and conducted a
quality assurance (QA) assessment for this project. These QA review procedures allowed
S&W to document the accuracy and precision of the analytical data, as well as check the
analyses were sufficiently sensitive to detect analytes at levels below regulatory standards.
The results are presented in the appended SGS North America, Inc. report 1204244 _rev1 and
associated DEC LDRC.

S&W considers the samples collected for this project to be representative of site conditions
at the locations and times they were obtained. Based on this QA review, no samples were
rejected as unusable due to quality control failures. In general, the quality of the analytical
data for this project does not appear to have been compromised by analytical irregularities
and is adequate for the purposes of this assessment.

March 2023
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FINAL

Technical Memorandum

To: Ashley Jaramillo (Shannon and Wilson, Inc.)
From: Andy McCabe, Bryan Oakley, and Brian Angerman, Barr Engineering Co. (Barr Engineering,
Co.)

Subject: Yakutat PFAS Point-of-Entry Treatment Feasibility Report
Date: February 5, 2020

Project: Shannon & Wilson, Inc., Yakutat Alternative Water Supply
c: Kristen Freiburger (Shannon and Wilson, Inc.)

1.0 Introduction and Background

On behalf of the Alaska Department of Transportation and Public Facilities (DOT&PF), Shannon & Wilson,
Inc. (S&W) conducted a water supply well search on and downgradient of the Yakutat Airport property
beginning in June 2019 to collect samples for per- and polyfluoroalkyl substances (PFAS). To date,
Shannon & Wilson has sampled 21 water supply wells, the majority of which are drinking-water wells. The
water supply well search and initial sampling effort occurred primarily in June 2019. Resampling of select
wells occurred in December 2019, August 2020, December 2020, and is ongoing.

On April 9, 2019, the Alaska Department of Environmental Conservation (DEC) action level for drinking
water was aligned with the U.S. Environmental Protection Agency (EPA) lifetime health advisory (LHA) level
of 70 parts per trillion (ppt) for the sum of two PFAS compounds, perfluorooctane sulfonate (PFOS) and
perfluorooctanoic acid (PFOA). Prior to April 2019, the DEC action level was 70 ppt for the sum of five
PFAS compounds: PFOS, PFOA, perfluoroheptanoic acid (PFHpA), perflurohexanesulfonic acid (PFHxS),
and perfluorononanoic acid (PFNA). For this feasibility report, the U.S. EPA LHA is considered a treatment
requirement, and the prior DEC action level for the sum of five PFAS is retained as a treatment goal.

S&W partnered with Barr Engineering Co. (Barr) to evaluate feasibility of point-of-entry treatment (POET)
systems for PFAS at the impacted properties near Yakutat airport. This memorandum includes
recommendations for PFAS water treatment systems along with related pre- and post-treatment
recommendations for the Yakutat Lodge employee and guest housing ([Lodge], property ID 33063) and
Yakutat Lodge Restaurant ([Restaurant], property ID 33066) located immediately south of the Yakutat
Airport.

This technical memorandum includes five subsequent sections:

e Section 2.0 — Site Assessment Summary

e Section 3.0 — Water Treatment Design Basis

e Section 4.0 — Water Treatment Process Design
e Section 5.0 — Project Cost Estimates

Barr Engineering Co. 4300 MarketPointe Drive, Suite 200, Minneapolis, MN 55435 952.832.2600 www.barr.com
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e Section 6.0 - Project Implementation

Attachments included:

e Attachment 1 - PFAS Impacted Well Site Assessment Forms
e Attachment 2 — Water Chemistry Data Table
e Attachment 3 — Peak Water Demand Estimates

e Attachment 4 — Process Flow Diagrams
e Attachment 5 — Cost Estimate Details

2.0 Site Assessment Summary

On August 13, 2020, a representative from S&W visited the Lodge and Restaurant to collect details on

current water use, available space for water treatment equipment, and, if present, existing water treatment

systems. Water samples were collected to assess the water quality at the site to inform primary and

secondary treatment requirements. The complete site visit assessment reports are provided in Attachment

1.

The Lodge and the Restaurant each have one well that uses a shallow well jet pump. The well at the Lodge

is located in an insulated outbuilding and the well for the Restaurant is located indoors. Daily water use

estimates based on the site visits are summarized in Table 1. Average water usage logs were not available

for either property. Water usage varies seasonally (higher demand during summer) at both properties, but

some water use occurs year round. The Restaurant is open April through October, but the well is on year-

round.

Table 1 Summary of site occupancy and estimated daily water use

Property ID Property Est. Daily Water Use
o Number of People
Number Description (gpd)
e  Guest housing (maximum 16
800 (peak)
33063 Lodge people)
) 310 (off-season)
e  Employee housing (3 people)
1,200 (peak, assuming 150 people served daily)
33066 Restaurant 56 seats P g . peop Y .
400 (off-season, assuming 50 people served daily)

Water pressure-related concerns were noted at the Restaurant and intermittently at the Lodge (related to

fouling of sediment filters). The water pressure recorded during the site assessment at the tap closet to

the well at the Lodge was 60 pounds per square inch (PSI) and 42 PSI at the Restaurant. Iron staining on

plumbing fixtures was noted at both properties and a sulfur odor was noted in the Restaurant.
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The Lodge currently has one sediment and two carbon cartridge filters (5 micron and coconut carbon,
respectively; intended for taste, odor, and fine sediment removal). The Restaurant has one sediment filter,
one carbon filter, and a single-use, salt-free water conditioner.

3.0 Water Treatment Design Basis

3.1 Treatment Requirements

The minimum primary treatment requirements for the water treatment systems include:

e <70 nanograms per liter (ng/L) PFOS and PFOA (EPA LHA and DEC action level as of April 2019)

In addition to the treatment requirements, treatment goals for the water treatment systems include:

e <10 micrograms per liter (ug/L) arsenic (National Primary Drinking Water Regulation [NPDWR]
Maximum Contaminant Level [MCL])

e <70 ng/L sum of five PFAS: PFOA, PFOS, PFHpA, PFNA, and PFHxS (DEC action level prior to
April 2019)

Secondary treatment goals for the water treatment systems include:

e <300 pg/L iron (National Secondary Drinking Water Regulation [NSDWR] Secondary Maximum
Contaminant Level [SMCL] and protective of the PFAS water treatment process to prevent iron
fouling)

e <50 pg/L manganese (NSDWR SMCL and protective of the PFAS water treatment process to
prevent manganese fouling)

3.2  Water Quality

Water chemistry parameters are summarized in Table 3 (complete water chemistry data are provided in
Attachment 2).
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Table 2 Summary of water chemistry parameters

General Parameters

pH pH units N/A 7.8 77

Conductivity pmhos/cm N/A 306 349
Hardness, as CaCOs mg/L N/A 142 178
Organic carbon, total mg/L N/A 1.20 1.54
Solids, total dissolved mg/L N/A 181 204
Solids, total suspended mg/L N/A <0.31 1.52
Metals

Iron, total pg/L 300 <780 721

Manganese, total pg/L 50 105 144

Arsenite(lll), dissolved pg/L 4,05 5.98
Arsenate(V), dissolved pg/L " 0.246 0.665

Based on the August 2020 sampling results, arsenic concentration at both properties do not exceed the
primary arsenic treatment goal and arsenic treatment is not required for either property.

The iron concentration at the Restaurant exceeds the secondary treatment goal. Elevated detection limits
in the sample for the Lodge precluded analysis of iron down to the concentration level of the secondary
treatment goal. Due to proximity of these two wells, it is assumed that iron exceeds the secondary
treatment goal at the Lodge. Manganese concentrations at both properties exceed the secondary
treatment goal for manganese. Thus, iron and manganese pretreatment is required at both properties to
meet secondary treatment targets and to be protective of PFAS treatment media.

PFAS data for both properties are summarized in Table 3. Complete PFAS sample results are provided in
Attachment 2.
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Table 3 Summary of PFAS concentrations

. Treatment Lodge Restaurant

Parameter units

goals 33063 33066
PFOA ng/L N/A 4.7) 5.8)J
PFOS ng/L N/A 393 88.6
PFHpA ng/L N/A 2.7) 29)
PFNA ng/L N/A <42 <42
PFHxS ng/L N/A 235 421
LHA®™M Combined (PFOS + PFOA) ng/L 70 44.0 94.4
Sum of Five Combined PFAS® ng/L 70 70.2¢) 139.4®

ng/L - nanograms per liter.

J - Estimated concentration, detected greater than the MDL and less than the reporting limit (RL). Flag applied by the laboratory.
(1) EPA’s LHA level is 70 ppt for PFOS and PFOA combined. Bold values indicate combined values that are above the LHA level.
(2) The combined sum of five PFAS include: PFOA, PFOS, PFHpA, PFNA, and PFHxS. Bold values indicate concentrations above the
treatment goal.

(3) Minimum concentration, the LHA combined or sum of five combined PFAS action level concentration includes one or more
results that is not detected greater than the MDL.

Based on the August 2020 data, PFAS concentrations at the Restaurant exceed both the LHA combined
(PFOS and PFOA) treatment requirement and the sum of five combined PFAS (PFOA, PFOS, PFHpA, PFNA,
and PFHxS) treatment goal. PFAS concentrations at the Lodge exceed the sum of five combined PFAS
treatment goal, but not the LHA combined treatment requirement.

If water treatment is selected for these two properties, samples should be collected prior to final design to
confirm treatment requirements.

3.3 Peak Water Demand

This section outlines methods used to estimate peak water demands. These estimates are used to size
equipment needed for the POET systems. Design flow rates are selected based on the nearest 8 gpm
increment, which is constrained by the size and target empty bed contact time (EBCT) of the granular
activated carbon (GAC) vessels for typical residential PFAS treatment (discuss further in Section 4.1).

Flow monitoring data were not available for either property. For this feasibility report, peak water demand
was estimated in three ways:

1. Service flow capacity of the well pumps (which estimates the maximum achievable flow),
2. Commercial and/or residential category of the property, and
3. Fixture counts.
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Peak demand estimates for the second and third methods were made following guidance provided in
DEC's document of best management practice recommendations for private water systems’ (see
Appendix A, Tables 2 through 4 in the cited reference; Table 2 of this reference is consistent with the
Uniform Plumbing Code fixture count method).

The make, model, and service flow capacities of the pumps are summarized in Table 4.

Table 4 Well pump capacity estimates

Pump .
Property Pump Make Service Flow('?
Model
Lodge 9 gpm (0 ft well at 40 PSI backpressure
9 Everbilt J200A3 gpm (O ftw pressure)
33063 6 gpm (25 ft well at 40 PSI backpressure
Restaurant 14.8 gpm (5 ft well at 40 PSI backpressure)
F&W CPJ105S
33066 12.2 gpm (15 ft well and 40 PSI backpressure)

(1) Based on available pump information from manufacturer websites.
(2) Depths of the wells were not available, so a range of service flow rates are provided.

Peak demand estimates based on the property category and fixture counts are provided in Table 5 and
additional details are provided in Attachment 3. The categorization of the properties and fixture counts
were completed based on information from the site assessments. A detailed fixture count was not
available. The peak demand estimates presented may be refined if additional information is gathered at a
later stage of design, either with detailed fixture counts, flow monitoring, or pumping tests.

Table 5 Peak water demand estimates

Property Category Fixture Count
Property Peak Demand Estimate Peak Demand Estimate
(gpm) (gpm)
Lodge
33063 24 32
Restaurant
33066 >6 13

Both peak demand estimates in Table 5 for the Lodge are higher than the service flow capacity of the well
pump. Only intermittent pressure-related issues were noted at this property and reportedly could be
alleviated with filter exchanges. Capacity issues were not noted. It is assumed that the current pump
capacity for the Lodge is adequate to meet the peak demand. Thus, the design flow for the Lodge is
expected to be within the service flow range of the current pump (6-9 gpm). While the depth of the well

! State of Alaska, Department of Environmental Conservation, Drinking Water Program. Best Management
Practices for Private Drinking Water Systems. 2017.
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drawdown is not known, it is assumed to be within 5-15 ft of the ground surface. Thus, linearly
interpolating between the flow data available from the manufacturer (refer to 7), the system is expected to
have peak demand of 7.2-8.4 gpm.

The peak demand estimate for the Restaurant based fixture counts falls within the expected range of
service flow rate of the pump. In contrast, the peak demand based on the property category is four times
higher than the fixture count peak demand estimate and the service flow capacity of the pump. It is
assumed that the peak demand of the Restaurant is lower than the water use of a categorical Restaurant
(1 gpm per seat), which may be more applicable to a Restaurant in an urban setting. Thus, the Restaurant
is expected to have a peak water demand of 12.2-14.8 gpm.

3.4 Available Space and System Siting

Based on the site assessment, the preferred location of the treatment system at the Lodge is in an
outbuilding. The existing well house does not appear to be reusable due to poor condition of building
materials and is assumed to require replacement. A replacement well-house could either be an insulated
Conex box or constructed outbuilding. For this evaluation, a system constructed off site and transported
to the site is assumed. The preferred location of the treatment system at the Restaurant is indoors, near
the well and existing treatment equipment.

Existing infrastructure, including piping and appurtenances, will need to be evaluated prior to selection of
a treatment system location. A general arrangement CAD drawing will be prepared to evaluate space and
equipment clearances once treatment system sizing and process flow has been finalized.

The estimated treatment system footprint for both properties and space availability for the Lodge are
summarized below in Table 7. Space availability and system locations will be confirmed once designs have
been finalized.

It is assumed that existing filters and water softeners will be replaced and unused water treatment
equipment will be removed. Existing well pumps, bladder pressure tanks, and appliances (e.g., water
heaters) will be evaluated and will remain in service if found to be in good repair. This evaluation assumes
this equipment can be salvaged and reused in the new system. Existing space configuration, access, and
other limitations may affect the actual space required for treatment systems. To size the footprint of the
required treatment systems, it is assumed that PFAS treatment vessels, softening vessels, and salt tanks
will each require approximately 4 square feet (refer to Section 4.1 for treatment equipment
recommendations). Other treatment equipment, such as particulate filters and UV units, can be wall
mounted, and do not require significant floor space. To allow sufficient space for working areas, process
piping, and valves, the total space for the vessels and softening equipment is doubled.
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Table 6 Treatment system space requirements

Approximate Treatment System

Property Approximate Space Available .
Requirements (sq ft)

Lodge . -

To be located in outbuilding or Conex box 32
33063
Restaurant

16 48

33066

(1) Constrained by doorway/walkway, well pump, and hot water heater. Total area of existing room with well pump, filtration
equipment, and water heater is 45 square feet.

Based on the high level review of treatment system sizing and space availability inside the Restaurant,
there does not appear to be sufficient, existing indoor space for the treatment system as sized. However,
the existing room with the well pump is 45 square feet, so it may be possible to reorganize the space to fit
the majority of the recommended treatment equipment. Some equipment may need to be sited outside
the existing room. This may be a viable option if it does not interfere with other functions. If additional
space is not available, the proposed equipment can be furnished in a Conex box.

4.0 Water Treatment Process design

4.1  Unit Process Descriptions

The treatment systems installed at these properties will be on-demand, POET systems. Water will be
pumped through iron and manganese pretreatment, particulate filtration, GAC vessels in a lead/lag
configuration, and UV disinfection. The water treatment system will include flow meters and flow
restrictors as necessary. A diverter line post-GAC will be included to allow forward flow during low-flow
periods. A treatment bypass will also be included in the Restaurant for the fire suppression system.
General process flow diagrams for the proposed water treatment systems are included in Attachment 4.
Due to uncertainty associated with performance and to ensure adequate pretreatment for PFAS removal,
existing water softening and filtration systems will be removed and replaced.

41.1 Pretreatment — Iron Removal and Particulate Filtration

GAC is susceptible to iron and manganese fouling causing less effective PFAS treatment when
concentrations are greater than approximately 1,000 pg/L (1.0 mg/L) total. At elevated concentrations,
precipitate formation can foul GAC media and cause back pressure issues and physical blockage of GAC
adsorption sites. Pretreatment should be considered when concentrations are greater than the SMClLs.

At concentrations lower than approximately 10,000 ug/L (10 mg/L) total iron and manganese, ion
exchange water softening is commonly used in Alaska for iron and manganese removal. Based on the
data collected in August 2020, both properties will require iron and manganese pretreatment.




To: Ashley Jaramillo (Shannon and Wilson, Inc.)

From: Andy McCabe, Bryan Oakley, and Brian Angerman, Barr Engineering Co. (Barr Engineering, Co.)
Subject: Yakutat PFAS Point-of-Entry Treatment Feasibility Report

Date: February 5, 2020

Page: 9

The regeneration solution from the water softener systems will include PFAS at concentrations similar to
the influent. DEC has previously allowed regeneration flows to be discharged to onsite septic systems
without PFAS treatment if they support operation of a PFAS removal system. The existing septic systems
should be evaluated for capacity to handle the regeneration solution flow. For the softener at the Lodge,
it is estimated that the unit would need to regenerate every 4 to 5 days and use approximately 40 gallons
of water per regeneration. For the softener at the Restaurant, it is estimated that the unit would need to
regenerate every 5 to 6 days and use approximately 110 gallons of water per regeneration. These
estimates are based on maximum daily water use estimates in Table 1, hardness concentrations in Table 2,
and information about the hardness bed capacities and regeneration water volumes provided by the
equipment vendor. The regenerant would be approximately 1.5 to 2% of the treated water volume at peak

use.

Particulate filtration is recommended ahead of iron and manganese pretreatment to remove large
particles that could impact the softening system and downstream GAC vessels. Particulates can cause
physical blockage of GAC adsorption sites and fill pore space in the GAC vessels that could cause an
increase in vessel backpressure and reduce PFAS removal efficiency. Ten (10)-micron filtration is
recommended. Particulate filtration will consist of cartridge filters. Each filter housing will include a
pressure gauge for pressure monitoring to inform filter change-out.

41.2 PFAS Treatment

The recommended technology for PFAS water treatment is GAC media adsorption. This is considered one
of the best available technologies for PFAS water treatment and is the most mature of the PFAS water
treatment technologies. PFAS adsorbs to GAC when an adequate EBCT is provided. EBCT is a measure of
the approximate time water is in contact with the GAC media inside an individual vessel.

PFAS treatment will consist of lead and lag GAC vessels with approximately 2 cubic feet of media in each
vessel. An EBCT of 2 minutes for the lead vessel will be targeted, a total 4 minutes EBCT between the lead
and lag vessels at a flow rate of 8 gpm. This EBCT has successfully demonstrated PFAS removal in POET
systems and is approved by regulators at other residential and commercial applications in multiple states,
including New York, Vermont, and Alaska.?* While a 4-minute EBCT across each lead/lag vessel system
(train) is maintained at up to the flow-restricted 8 gpm per train, the typical operational flow rate will be
less than the flow-restricted amount resulting in longer EBCT.

2 Example POET Operation, Maintenance and Monitoring (OM&M) for installations in Bennington, Vermont, approved
by State of Vermont Department of Environmental Conservation:
https://anrweb.vt.gov/PubDocs/DEC/PFOA/Corrective%20Action%20Plan%200UB/Final-CAP-OUB-2018-0509.pdf

3 Shannon & Wilson, Inc. and Barr Engineering Co. Gustavus Inn PFAS Water Treatment Action Plan. Submitted to
Alaska Department of Environmental Conservation, February 2019.
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12x40 reagglomerated, bituminous coal-based GAC is typically used in PFAS water treatment and is
recommended for this application for use in both the lead and the lag vessel of each train. GAC will be
NSF certified for drinking water use. Due to the remote nature of the site, using the same size and type of
GAC vessel at both properties will make operations and maintenance more efficient.

Spent GAC requires offsite disposal by a regulated waste-disposal company. This service will be provided

by the selected water treatment maintenance contractor under an operation and maintenance contract.

4.1.3 Post-treatment — UV Disinfection

UV disinfection is recommended as the final, post-PFAS-treatment step in order to inactivate any bacteria
in the treated water prior to distribution and use. UV disinfection will consist of a single reactor for each
property sized to meet the design flow rate.

4.2 Instrumentation and Controls

Instrumentation and controls for the water treatment systems consist of the following:

e Pressure gauges — one per well, one per particulate filtration housing, one per GAC vessel
e Treated effluent flow meter — displays instantaneous flow, records totalized flow
e Treated effluent flow restrictors — one per GAC train

Softening system will be programmed to regenerate periodically based on use. During low-flow periods,
water will be automatically pumped through GAC filters to prevent water stagnation. Based on responses
in the site assessments, water usage is seasonal at both properties, but some use is expected year-round.
Because the preliminary design for the treatment system at the Restaurant includes two GAC trains, one of
the two trains may be taken offline during the winter.

5.0 Project Cost Estimates

The estimated total capital costs and operations and maintenance (O&M) costs for each water treatment
system are summarized in Table 10. For purposes of this feasibility report, costs are based on equipment
from Arctic Home Living of Fairbanks, Alaska (AHL). AHL has experience installing similar treatment
systems in Alaska and understands regional logistics necessary for equipment transport and maintenance.
However, alternative equipment vendors could be selected at later stages of design.

O&M costs include:

e Annual replacement of GAC in the lead vessel of each train

e Quarterly sampling and analysis for PFAS

e Miscellaneous maintenance and equipment replacement (e.g., outbuilding, UV lamps)
e Salt usage

e Power
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e O&M contractor labor
e Administrative labor

Detailed capital and O&M costs as well as assumptions are summarized in Attachment 5. An estimated
cost for site preparation (grading, pad, electrical, drain hook-up) has been included for the treatment
system located at the Lodge. However, this cost should be refined at a later stage of design. The cost to
remove or modify existing building structures or water treatment equipment have not been included.

Table 7 Total capital cost and O&M cost estimates

Property  Capital Cost Estimate” Est. Annual Maintenance Cost®

Lodge

33063 $ 68,100 $ 11,700
Restaurant

33066 $ 47,600 $ 14,200

ENRCCI = 11496 Jan 2020

(1) Thisis a Class 5 cost estimate with a +50/-30% uncertainty as applicable for projects at less than 2% of full project definition
per AACE International 17R-97.

(2) O&M costs are based on a Class 5 capital cost estimate with a +50/-30% uncertainty as applicable for projects at less than 2%
of full project definition per AACE International 17R-97. O&M Costs are also expected to have a +50/-30% uncertainty.

While this feasibility report attempted to capture the existing site conditions, the following items could
result in increased O&M costs relative to those presented above:

e Additional water treatment equipment

e Additional parameters for sampling and analysis
e More frequent sampling requirements

e Higher PFAS loading to the system

e Faster PFAS breakthrough

e Higher water usage

e Higheriron loading

6.0 Project Implementation
6.1 Equipment Lead Times and Schedule

Based on quotes from AHL, equipment lead times for shipment to Yakutat from Anchorage are expected
to be approximately 60 to 90 days from order submittal.

6.2  Permitting and Permissions

Installation and operation of the water treatment system will comply with applicable building codes.
Permitting needs associated with the installation of a water treatment system for drinking water supply
will be evaluated by S&W.
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Any access agreements required for operations and maintenance and routine monitoring will be obtained
by S&W ahead of water treatment system start-up.

6.3  Process Safety Overview

A process safety overview with property owners, managers, and/or residents will be completed after
installation and before start-up of the water treatment systems. The objective of the process safety
overview is for personnel involved in system use, operation, and monitoring to understand safety
considerations associated with the water treatment equipment and associated chemicals. If any additional
safety concerns are identified during the process safety overview, these will be addressed and mitigated
prior to system start-up.

6.4  Pre-start-up Activities and Treatment Verification

The complete treatment system will be disinfected by the vendor after assembly and prior to delivery. All
system components will be flushed with a chlorine solution, except the treatment media itself and the
interior of some equipment once filled with media (e.g., softeners and GAC vessels).

During installation of the PFAS water treatment system, the well pump will be shut down for a short
duration (anticipated to last less than 8 hours) while the new treatment system equipment is installed. Tap
water for drinking water use or otherwise will not be available during this time.

GAC vessels will be filled with water from the onsite wells after system delivery and before installation, and
a 24-hour GAC soak will start in order to hydrate the carbon and loosen fines. Following installation, the
system will be backwashed at the design flow rate (8 gpm) for 15 minutes to remove fines. A 30-minute
flush at the design flow rate will follow the soak in order to remove air and remaining fines from the GAC
vessels after installation of the system. Flush water will be directed to an exterior drainage area and not to
the septic system or municipal sewer. This procedure is subject to change based on vendor

recommendations and site constraints.

Treated water samples will be collected for PFAS analytical evaluation after the 30-minute flush, before
continuous operation and treated water distribution for drinking water purposes. A minimum of one
confirmatory sample will be collected to demonstrate treatment system effectiveness. The treatment
system can be used for non-drinking water uses until sample results are received confirming treatment
goals are being achieved.

The water treatment maintenance contractor and the property owner will receive training by the water
treatment system vendor within one week of treatment system pre-start-up activities and treatment
verification, prior to continuous operation of the system.
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6.5 System Start-up and Continuous Operation

After pre-start-up sample results are received and reviewed, if all treatment requirements outlined in
Section 3.1 are met, continuous operation and monitoring will start. If the water treatment system was
intentionally shut down after pre-start-up activities for more than 24-hours, treated water will be diverted
to an exterior drainage area for approximately 30 minutes following start-up to adequately flush the
system.

6.6  Operation, Monitoring, and Maintenance

An Owner’'s Manual with equipment information and troubleshooting guidance will be provided to the
property owners prior to start-up of the water treatment system. The Owner’'s Manual will include
directions to only use drinking water from taps that supply water treated through the system for PFAS

removal.

Additionally, an O&M Manual will be prepared and provided to the selected water treatment maintenance
contractor. The O&M Manual will cover start-up testing, routine monitoring (including sample collection),
particulate filter replacement, GAC vessel change-out, and UV lamp cleaning and replacement.

Initially, quarterly monitoring of the water treatment system is recommended, which includes flow
tracking, differential pressure monitoring, and analytical sampling locations. Monitoring will verify the
system's efficacy and determine when the GAC vessels need to be replaced. Once a lead-vessel
breakthrough curve has been established, the frequency of analytical sampling may be reduced.

Depending on solids loading, the particulate filters may require more frequent replacement than on a
quarterly basis. This replacement can be done by property owners when the pressure drop across the filter
exceeds the set-point discussed during training.

Depending rate of use, property owners may also be responsible for refilling the regeneration salt tank.
Softening resin is expected to last 20-30 years and likely will not require replacement for the life of the
POET system.

The frequency of GAC replacement will depend on water usage, PFAS loading, and the final operational
set-points (e.g., differential pressure recommendations for particulate filters). If quarterly monitoring
results indicate that the sum of five PFAS: PFOS, PFOA, PFHxS, PFNA, and PFHpA is >35 ng/L at the
midpoint sample point (after the lead GAC vessels but prior to the lag GAC vessels), GAC vessel change-
out will occur. GAC replacement will be scheduled to occur after quarterly monitoring results for the
installed system have been received, but before the next quarterly sampling event. For this feasibility
report, one GAC vessel replacement is assumed per year per train. However, GAC media may need to be
replaced more frequently than on a yearly basis because short-chain PFAS, such as PFHxS and PFHpA, are
present in the wells and may break through more quickly than long-chain PFAS, such as PFOA and PFOS.
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Routine GAC vessel change-out will be conducted as follows:

e Remove the lead GAC vessel;
e Disconnect the lag GAC vessel and install in the lead position; and
e Install a replacement GAC vessel in the lag position.

The UV lamp will be replaced as indicated by the manufacturer's recommendation and anticipated to be
on a 12-month basis. Cleaning of the UV quartz sleeve is dependent on water hardness. Cleaning should
be conducted based on the manufacturer's recommendation, but at least on an annual basis.

6.7 Residuals Management

Water treatment residuals include the following:

e Water softener regeneration solution
e Spent particulate filters

e Spent GAC

e Spent UV disinfection lamps

This report assumes water softener regeneration solution and backwash can be discharged to the existing
onsite septic system or municipal sewer. This will need to be confirmed with DEC.

Spent particulate filters should be collected for disposal in a waste container that will be emptied when
the selected water treatment system maintenance contractor services the GAC vessels. The frequency of
filter replacement will depend on the amount of sediment produced in the water supply well.

The selected water treatment maintenance contractor will facilitate spent GAC change-out. It is assumed
that each property will have one vessel on standby for each train in the event that routine PFAS
monitoring results indicates change-out is required. The selected vendor will collect individual vessels for
servicing, which includes transport of vessels to and from the servicing location, removal of spent GAC
from the vessels, rinsing and decontamination of empty vessels, and refilling virgin GAC into the vessels.
The selected vendor will transport spent GAC along with the particulate filters to the nearest appropriate
disposal facility that will accept PFAS-impacted GAC/materials.

Spent UV lamps will be handled per the manufacturers recommendations and will be managed by the
selected water treatment maintenance contractor.
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Attachment 2
Yakutat - Water Chemistry Data Table

Location 33063 33066
Date 8/13/2020 8/13/2020
Total or | Analysis
Parameter Dissolved | Location Units
General Parameters
Carbon, total organic NA Lab mg/l 1.2 1.54
Chloride NA Lab mg/l 5.22 4.37
Fluoride NA Lab mg/l 0.0580J 0.0550J
Hardness, as CaCO3 NA Lab mg/l 142 178
Nitrogen, nitrate + nitrite, as N NA Lab mg/l <0.1U <0.1U
Nitrogen, total kjeldahl (TKN) NA Lab mg/l <05U <05U
QOil and Grease NA Lab mg/l <2.02U <2.04U
pH NA Lab pH units 7.8 7.7
Solids, total dissolved NA Lab mg/l 181 204
Solids, total suspended NA Lab mg/l <05U 1.52
Specific conductance @ 25 °C NA Lab umhos/cm 306 349
Sulfate, as SO4 NA Lab mg/l 11.9 155
Sulfide, as S2- NA Lab mg/l < 0.0500 U < 0.0500 U
Metals
Arsenic Il Dissolved Lab ug/l 4.05 5.98
Arsenic V Dissolved Lab ug/l 0.246 0.665
Dimethylarsinic acid Dissolved Lab mg/l < 0.000050 U < 0.000050 U
Monomethylarsonic acid Dissolved Lab mg/l < 0.000040 U < 0.000040 U
Calcium Total Lab ug/l 51100 63700
Chromium Total Lab ug/l <10.0U <1.00U
Iron Total Lab ug/l <1250 U 721
Magnesium Total Lab ug/l 3530 4550
Manganese Total Lab ug/l 105 144
Potassium Total Lab ug/l 4460 J 3260
Sodium Total Lab ug/l 6380 4060
Volatile Organic Compounds
Benzene NA Lab ug/l 0.150 J 0.800
Ethyl benzene NA Lab ug/l <0.500 U <0.500 U
Toluene NA Lab ug/l <0.500 U <0.500 U
Xylene, m & p NA Lab ug/l <1.00U <1.00U
Xylene, o NA Lab ug/l <0.500 U <0.500 U
Xylene, total NA Lab ug/l <150U <150U
Total Petroleum Hydrocarbons
Diesel Range Organics, C10-C28 NA Lab mg/l 0.206 J 0.206 J
Gasoline Range Organics, C6-C10 NA Lab mg/l 0.0394 J 0.0331J
Residual Range Organics NA Lab mg/l 0.175J 0.300J
Per- and Polyfluoroalkyl Substances

4:2 Fluorotelomer sulfonic acid (4:2 FTS) NA Lab ng/l <83U <83U
6:2 Fluorotelomer sulfonic acid (6:2 FTS) NA Lab ng/l <83U <83U
8:2 Fluorotelomer sulfonic acid (8:2 FTS) NA Lab ng/l <83U <83U
n-Ethyl perfluorooctanesulfonamidoacetic acid (N-EtFOSAA) NA Lab ng/l <17U <17U
n-Methyl perfluorooctanesulfonamidoacetic acid (MeFOSAA) NA Lab ng/l <17U <17U
Perfluorobutanesulfonic acid (PFBS) NA Lab ng/l 2.61J 2.31J
Perfluorobutanoic acid (PFBA) NA Lab ng/l 447 5.3J
Perfluorodecanesulfonic acid (PFDS) NA Lab ng/l <42U <42U
Perfluorodecanoic acid (PFDA) NA Lab ng/l <42U <42U
Perfluorododecanoic acid (PFDoA / PFDoDA) NA Lab ng/l <42U <42U
Perfluoroheptanesulfonic acid (PFHpS) NA Lab ng/l <42U <42U
Perfluoroheptanoic acid (PFHpA) NA Lab ng/l 273 2.9
Perfluorohexanesulfonic acid (PFHxS) NA Lab ng/l 235 42.1
Perfluorohexanoic acid (PFHxA) NA Lab ng/l 6.5J 7.1
Perfluorononanesulfonic acid (PFNS) NA Lab ng/l <42U <42U
Perfluorononanoic acid (PFNA) NA Lab ng/l <42U <42U
Perfluorooctanesulfonamide (PFOSA / FOSA) NA Lab ng/l <42U <42U
Perfluorooctanesulfonic acid (PFOS) NA Lab ng/l 39.3 88.6
Perfluorooctanoic acid (PFOA) NA Lab ng/l 473 5.8J
Perfluoropentanesulfonic acid (PFPeS) NA Lab ng/l 437 6.5J
Perfluoropentanoic acid (PFPeA) NA Lab ng/l 9.2 8.9
Perfluorotetradecanoic acid (PFTA / PFTeDA / PFTeA) NA Lab ng/l <42U <21U
Perfluorotridecanoic acid (PFTrDA / PFTriA) NA Lab ng/l <42U <21U
Perfluoroundecanoic acid (PFUnA / PFUnDA) NA Lab ng/l <42U <42U

Notes

J = Estimated detected value. Either certain QC criteria were not met or the concentration is between the laboratory's detection and quanitation

limits.

U = The analyte was analyzed for, but was not detected.

Page 1of1
12/23/2020
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Attachment 3
Peak Water Demand Estimates

P:\Mpls\02 AK\08\02081001 Shannon & Wilson Gustavus

Lodge Restaurant
Peak demand by fixture count Fixture Units 33063 33066
Count Total Units Count Total Units
Bar Sink 1 0 0 1 1
Clothes Washer 4 1 4 0 0
Hose Bib 25 1 25 1 25
Kitchen Sink 15 1 15 2 3
Lavatory 1 9 9 4 4
Service Sink 15 1 15 1 15
Shower, per head 2 9 18 0 0
Water Closet, 1.6 GFP Gravity Tank 25 9 22.5 2 5
Total Fixture Units 59 17
Peak Demand (gpm) 32 13
Lodge Restaurant
Peak demand by property category 33023 33066
First Category Motel, hotel Restaurant
Flow (GPM) per unit 2 1
Total Units 8 56
Subtotal 16 56
Second Category 0-5 residences served -
Flow (GPM) per unit 8 --
Total Units 1 --
Subtotal 8 --
Peak Demand (gpm) 24 56

Yakutat

nporary\Water Flow Analysis\Yakutat_Peak_Demand_Estimates.x
12/23/2020
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Well Pump
Everbilt J200A3
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Process flow diagram for Yakutat Lodge
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Well Pump
F&W CPJ105S

Y2 HP, 12-15 gpm

Pressure Tank

(existing)

Well Pump
(existing)

Pressure Tank
WaterWorker HT20
Max. working pressure: 100 PSI

Particulate Filter
#20 Big Blue
4.5"x20" Cartridge Filter
(5-10 micron)

Water Softener
EcoWater 5000
Commercial Series
EWS070 (12.3"x55")

GAC Vessels
Pentair Structural Polyglass Vessel
CH30745 (14"x47")
2.5 cu ft media

GAC Media
Prominent Systems
Filter Media
PS-CL1240AW

UV Disinfection Reactor
UV Max Pro20
(31"x4"; 316L SST)
20 gpm max forward flow

20 gpm max 20 gpm max forward flow 8 gpm forward flow Coal-based, 12x40 Mesh 10-100 PSI operating pressure
108 gal per regeneration
Treated water
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Filter Water Lead Lag Lead Lag
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{ | }» Flow Restrictor (8 gpm)
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Process flow diagram for Yakutat Lodge
Restaurant (33066)
Design Flow: 16 gpm
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Attachment 5
Capital Cost Estimate Detail

Property: 33063
Peak Demand: 8 gpm
Item Item [unit Quantity [Unit Cost _|Item Cost__|Notes
1 Sediment Pre-filters (Big Blue, 20 gpm max, 10 micron, 20°x4.5"; housing, filter, bracket) Ea 2 |s  225|s 500
2 Water Softener (EcoWater ECR3702 R-30; with resin) Ea 1 $  2890($ 2900
3 Water Softener - initial salt fill (per bag) Ea 8 s 12 100
4 GAC vessels (Pentair CH30745, 3.7 cu ft capacity, 2.5 cu ft bed) Ea 3 s 1,100]$ 3300 [Includes 1spare per train
5 GAC Media (Prominent Systems PS-CL1240AW bituminous coal-based carbon, NSF certified) aft 75 |$ 153§ 1,200 |25 cu ft beds per vessel
6 UV Disinfection Unit (Viqua UV Light Pro Series Pro 10, 10 gpm max) Ea 1 $  3625($ 3700
7 8 gpm flow restrictor Ea 1 $ 170§ 200
8 Totalizing flow meter £a 1 s 85|$ 900
9 Sample Taps fa 3 s 83 300
10 Insulated and heated Connex box Ea 1 $ 16000 [$ 16,000
Site Preparation s 1 §  5000|$ 5000 [Includes dirt work, pad construction, drain system, and electrical
Installation Ls 1 $ 10000 [$ 10,000 |Estimated based on rates and time estimates from AHL (includes estimated labor and travel expenses)
Plumbing, piping, fittings, valves Ls 1 $ 2400 $ 2400 |Estimated quote from AHL
Freight Ea 1 $  2750[$ 2,800 |Estimated quote from AHL
Equipment Subtotal S 49,300
Contingency 15% of subtotal| § 7,400
Construction Subtotal S 56,700
ineering, Legal, Admi 20% of construction costs| § 11,400
Allitem costs are rounded up to the nearest $100.
Estimated Required Treatment System Cost s 68100 |FNRCC! = 11579 Nov 2020
This is a Class 5 cost estimate with a +50/-30% uncertainty as applicable for projects at less than 2% of full project
definition per AACE International 17R-97.
Property: 33066
Peak Demand: 16 gpm
Item Item Unit Quantity [Unit Cost [Item Cost |Notes |
1 Sediment Pre-filters (Big Blue 20 gpm max, 10 micron, 20"x4.5"; housing, filter, bracket) Ea 2 |s  25s 500 |
2 Water Softener (EWS070; with resin) Ea 1 $  3750($ 3800
3 Water Softener - initial salt fill (per bag) Ea 6 |$ 12 200
4 GAC vessels (Pentair CH30745, 3.7 cu ft capacity, 2.5 cu ft bed) Ea 6 [$ 1100|$ 6600 |Includes 1spare per train
5 GAC Media (Prominent Systems PS-CL1240AW bituminous coal-based carbon, NSF certified) cuft 15| 153§ 2300 |25 cu ft beds per vessel
6 UV Disinfection Unit (Viqua UV Light Pro Series Pro 20, 20 gpm max) Ea 1 $  4250($ 4300
7 8 gpm flow restrictor Ea 2 s 170§ 400
8 Totalizing flow meter Ea 2 [s  8s|s 1700
9 sample Taps Ea 4 |s 83| 400
Installation LS 1 $ 9,000 [ $ 9,000 |Estimated based on rates and time estimates from AHL (includes estimated labor and travel expenses)
Plumbing, piping, fittings, valves Ls 1 $ 2400 |$ 2400 |Estimated quote from AHL
Freight Ea 1 $  2750|$ 2800 |Estimated quote from AHL
[Equipment Subtotal $ 34400
Contingency 15% of subtotal| § 5200
Construction Subtotal $ 39,600
ineering, Legal, 20% of construction costs| § 8,000
AT tem costs are rounded up to the nearest $100.
Estimated Required Treatment System Cost § 47,600 |FNRCC = 11579 Nov2020 ) ) ) )
This is a Class 5 cost estimate with a +50/-30% uncertainty as applicable for projects at less than 2% of full project
definition per AACE 17R-97.
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Attachment 5
Operation and Maintenance Cost Estimate Details

Property: 33063
Peak Demand: 8 gpm
Item Item Description Unit Quantity Unit Cost | Item Cost [Notes
1 GAC Media Replacement (per vessel) Ea 1 $ 1,000 [ $ 1,000 [Assume annual replacement of lead vessels
2 Salt Usage pounds 730 $ 030($ 300 |Assume 2lbs/day, $12 per 40lb bag
3 Analysis Ea 12 $ 300 $ 3,600 |Quarterly sampling; Influent, Effluent, between lead/lag vessels
4 Sampling hour 24 $ 9|$ 2,200 |Assume 4 hrs of travel per property for quarterly sampling plus 2 hrs for sample collection
5 Equipment Maintenance and Replacement - - - $ 1,400 (3% of the equipment subtotal
6 Power kW-hr 100 $ 040($ 100 |Unit cost from Alaska Village Electric Cooperative, Inc.
7 Labor hour 8 $ 75($ 600

Subtotal $ 9,200

Contingency 15% of subtotal| $ 1,400

|Annual Maintenance Cost Total $ 10,600

Administrative 10% of annual maintenance cost| $ 1,100
All item costs are rounded up to the nearest $100.

Estimated Annual Cost Total s 11700 O&M costs are based on a Class 5 caFﬂlaI cos‘t ‘eélimale with a +50/—3q% uncertainty as applicable
for projects at less than 2% of full project definition per AACE International 17R-97. O&M Costs are
also expected to have a +50/-30% uncertainty.

Property: 33066
Peak Demand: 16 gpm
Item Item Description Unit Quantity Unit Cost | Item Cost [Notes
1 GAC Media Replacement (per vessel) Ea 2 $ 1,000 [ $ 2,000 |Assume annual replacement of lead vessels
2 Salt Usage pounds 1,460 $ 030($ 500 [Assume 4lbs/day, $12 per 40lb bag
3 Analysis Ea 16 $ 300 ($ 4,800 |Quarterly sampling; Influent, Effluent, between lead/lag vessels
4 Sampling hour 24 $ 90| $ 2,200 |Assume 4 hrs of travel per property for quarterly sampling plus 2 hrs for sample collection
5 Equipment Maintenance and Replacement - - - $ 1,000 (3% of the equipment subtotal
6 Power kW-hr 100 $ 040 ($ 100 |Unit cost from Alaska Village Electric Cooperative, Inc.
7 Labor hour 8 $ 75($ 600

Subtotal $ 11,200

Contingency 15% of subtotal[ $ 1,700

Annual Maintenance Cost Total $ 12,900

Administrative 10% of annual maintenance cost| $ 1,300
All item costs are rounded up to the nearest $100.

Estimated Annual Cost Total s 14,200 O&M costs are based on a Class 5 capital cost estimate with a +50/-30% uncertainty as applicable

for projects at less than 2% of full project definition per AACE International 17R-97. O&M Costs are
also expected to have a +50/-30% uncertainty.

P:\Mpls\02 AK\08\02081001 Shannon & Wilson Gustavus Resp\WorkFiles\Yakutat temporary\Cost Estimate\Yakutat - CAPEX and OPEX Cost estimates_v1.xIsx
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Final Report

PFAS IMPACTED WELL SITE ASSESSMENT FORMS
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Ashley Jaramillo

From: Moxness, Anson <Anson.Moxness@hdrinc.com>
Sent: Wednesday, July 1, 2020 1:40 PM

To: Ashley Jaramillo

Cc: Bott, Wescott

Subject: Yakutat Info

Follow Up Flag: Follow up
Flag Status: Flagged

Ashley,

I know you talked about reaching out to the owner of the lodge/restaurant, here’s some specific information to gather
for our report. If it's easier for you to wait until you go down and do a site visit, that works as well. It's similar to what we
gotin Dillingham. I also put at the end a few questions about the DOT ARFF facility that we could use as an existing
source. The other question | have is: do you have a contact at the City of Yakutat? | was going to reach out to Ron
Beattie the Public Works Director, but if you have someone else you've been talking to that'd be great.

Information on the Lodge:
e How many rooms or what is the maximum occupancy?
e Howmany employees? 3 4hat live 1n ounes
e |sthere an attached restaurant or kitchen or are guests served across the street?. N0
e Arethere any water meter records or past well flow information? N©
e |sthere a well log for the existing well? UNkKno™m

B oems / 2 people Q0L

Restaurant Information
e How many seats in the restaurant or what is the maximum occupancy § 2 {S(«h )
e What are the operating hours/what type of restaurant is it? Fuu (ﬁrm.kf-us' {lones {....w) bam— 108
e How many employees? 2% - 3o empleqees [mesrsig offF S-.te:}
e Are there any water meter records or past well flow information? Uk e e ““"‘""t ME
o Isthere a well log for the existing well? U rvicrowm -

DOT&PF ARFF Facility -5 Ml 0nknovn oy AREF S méf
¢ Isthere a welllog? | have found one in the state database for a state owned well in the area, but there is not

enough information to identify where it actually is located.

e Are there any records of well flow tests that have been performed?

e Are there any water meter records of past well flow information?

e Isthere a PWSID that may not be in the State database or under a different name which would make it hard to
find?

Thanks!

Anson Moxness, PE
Water/Wastewater Engineer

HDR

2525 C Street, Suite 500
Anchorage, AK 99503

D 907.644.2027 M 907.242.5995
Anson.Moxness@hdrinc.com



PFAS Impacted Well Site Assessment Form
I 2 BARR

Date/Time Range of Visit: 3 ! 3 I‘l ©

Employee(s): & | W Property ID: 3303 Nakvrat L°dkf-

X

CHECKLIST

Guasy + Emplogee Hou&Sihﬁ

Description of structure and well use;_NelW foe ffmﬂﬁlul hovsing bﬂ\dlrlﬂ (“‘ 3 P¢°P\f-\ o
Guasy hw.,sm\ (B cooms | 2 peopie each)

Permission to take photos? [(Jno @ yes

é E Any concerns with existing pressure being too low? [X] no [[] yes, when is it noticeable:

?‘_, [ Other non-PFAS concerns with water (e.g, taste, odor, chemical)? nom yes, describe; .S’ramm.q not a5 bad as

E= Is anyone tracking water usage? P& no [] yes, estimate monthly water usage (gallons) i

E Preferred POET system location D indoor |X| outdoor
‘ m Questions/concerns: Well house in bad shage. Montenance stwlf s planning 0n re ~dving Shveivre

Carbon Fitters replated eveny 2-3 weeks  or wnan pressure is bad

w No. of occupants: b\a-:“" ¥ Squa?{e footage: No. of bathrooms: C' No. of bedrooms: | | 3

2 Washer/Dryer@fN): B | | Dishwasher (Y/{}) —— No. of sinks: 9 | Year built:

“g High-use items (circle if apply): outdoor irrigation, fire-suppression system, radiant heat, etc. none

Is well use seasonal? "Ies

B A EEXN

Water softener present? r;o ] yes, make/model: — serial number: i age._
Existing totalizer flowmeter reading, if present (gal): n/‘-"\ time of reading
Treatment equipment in place (e.g., iron filter, RO, ion exchange, alumina)? type: Sedimank fillers 7 tarbon f et
make/model: ;S?rm& CTO Carbon B cerial number, Mode) FC256 (& mcron :oikh‘:)bd
@

Is there staining on fixtures that would indicate iron or manganese? [_] no [ﬁ yes, photo document (pg 2) a5  reChrass

SKETCH EXISTING SYSTEM| WATER QUALITY

Sketch existing system (e.g., P&ID) on pg. 2 (bladder tank, valves, treatment, pipe sizes, existing equipment to remain)

Bladder tank make/model:_HTZ0D serial number; 14425304 volume: age:q‘qlzoo"l pressure;_100 PS}
Water pressure at closest tap to well when water is not being used: Lo Q __ psi
Distribution system flowrate at closest tap to well when water is not being used elsewhere: gallons per minute.

Empty bucket into drain ]
Check the overall distribution system piping. Any damage, leaks stains? [} no [] yes, document on sketch/photos (pg. 2)
Material of construction of distribution piping at influent (e.g., copper, PEX, CPVC, etc): .25 mermy

PER0 BEE A8

i Pump type: Sa llow Well Ter Pump Submersible? [ no [ ] yes  Serial Number;_ ©®© I
5 Housepower/size: S /230\1 Depth (if known): __— Year installed: _*
Well production (gallons/minute): Well log? K] no [] yes
o Note and photo document available space on circuit board Service amperage:
% Is there a 120 V, 20 A circuit available? EI no myes b LS S veg.
o Is there clear access from the panel to the preferred location of the POET? yes D no, describe
& II] Floor area available in home or existing out building for water treatment equipment (square feet): no
i g @ Wall space available for attachment of treatment units, instrumentation, and piping (square feet): no
5 E Is the area heated sufficiently to prevent freezing? [M no [] yes Small sPALe heattr for wnter
5 - Is there access for maintenance and filter change out? [ ] no ™ yes, describe delivery path:
E e L] Available space near viell (square feet): 7 Location of septic system: 2
£ o [] septic dimensions;___- Septic capacity (if known): 2 Year installed: _ 7
E L] Access to service line, describe:

-
1

L=}
o



s~ = e

Sketches tidoer suydeooc

. Mmkmﬂte Wer\er
K & OQwner 15 1nieres .n ampleHy replacing sheds font shrvchunes
N | |
)l O T . ®
| i ]
l e | Pipe between Pump +o
’ > "'""i' 1 PT « treabmeantis 1 Ip
5! TR T W4 e,
‘Al DS T
o3 )
L !
% &
t L
EESREu TR il
PVC w mund vhdiser Akl Fiby Carbon fifters
tl‘:aec:;guf;;; hwflr\g - ~ : |- |
Owt bwilding s ~ Ho- 50“‘ ﬁ;gm‘hmmg.' Glecreic paned = 70" from stvchore (S of buildma)

Bwld|n95; 3 shed foul’bw!dmgs NeLt v eathatinar,| N \w-ldmj has PT *MVJPUMP;W”

Center bw‘idmaku 3 carben Aliers.  Side walls e\ covered w| inswlahion materwd,

Other Information / Notes

Photos
Time | Direction | Description of photo
taken | facing ARy 0N ey 243 weexs

Page



Sketches Qutdoor

Lodgm.tb

~ 30

R I =

N~L

Shed w| pump

ok &, vegélmhon around panch + in bebren
AN

™ Bledne poned | ouddes, on
posi i

Pymp house

Photos

Time | Direction
taken facing

Description of photo

Other Information / Notes
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PFAS Impacted Well Site Assessment Form -
I BARR

Date/Time Range of Visit: 6 l 13 120
Employee(s): _ ALW Property ID: 330k Yatuhu Lo AQQ
QU-MWAJ:

CHECKLIST
&l Description of structure and well use: Resawant + ofhee Spate

Permission to take photos? [_] no [&yes

é [E] Any concerns with existing pressure being too low? [ no [¥] yes, when is it noticeable: often akﬂﬂqi tnckles, consronmd
E ] Other non-PFAS concerns with water (e.g., taste, odor, chemical)? [] no [X] yes, descrnbe,fulfvr\g edor o
£ [El Is anyone tracking water usage? [g.no ] yes, estimate monthly water usage (gallons):

[E Preferred POET system location [_] indoor [_] outdoor (mdoor‘! 4 possibie)

|:| Questions/concerns:

No. of occupants: 5‘2 ;ﬂ__Sguare footage: No. of bathrooms: | Z. | No. of bedrooms: -

Washer/Dryer (Y/N): |M | Dishwasher (Y/N): N No. of sinks: 7 patin 2. | Year built:
High-use items (circle if apply): outdoor irrigation, fire-suppressionsystem, radiant heat, etc.

Is well use seasonal? J-hgh " SUuanmer (open A-Pr.{#g%cmber\ on yr. f“DWW’
Water softener present? [] no [K] yes, make/model: ABHN FiTRA1OA) serial number, HF - 600 age: 2

Existing totalizer flowmeter reading, if present (gal):__ N[ time of reading
Treatment equipment in place (e.g., iron filter, RO, ion exchange, alumina)? type:_| 3&.‘|m¢n+/| carbon (See phe "‘3)
make/model: serial number:

Is there staining on fixtures that would indicate iron or manganese? [_] no [X] yes, photo document (pg 2)

Sketch existing system (e.g., P&ID) on pg. 2 (bladder tank, valves, treatment, pipe sizes, existing equipment to remain)
Bladder tank make/model:_HT 20O _ serial number:_[4 9120 2jvolume:
Water pressure at closest tap to well when water is not being used: y Z psi

Distribution system flowrate at closest tap to well when water is not being used elsewhere: gallons per minute.
Empty bucket into drain [_]

Check the overall distribution system piping. Any damage, leaks stains? [X] no [_] yes, document on sketch/photos (pg. 2)
Material of construction of distribution piping at influent (e.g., copper, PEX, CPVC, etc): _COppes ks

Pump type: ¥ lint « Walling Submersible? (K] no []yes  Serial Number_t 399 bb|
Housepower/size: 12 (?2 ‘“b", |‘|=a Depth (if known): = Year installed: __

Well production (gallons/minute): Well log? E no [] yes

Note and photo document available space on circuit board Service amperage; _Z45 Ame mo-u

Is there a 120 V, 20 A circuit available? [:] no Igyes \ sfq(c 7 SP&K Could be made
Is there clear access from the panel to the preferred location of the POET? [_] yes @ no, describe _SWalv inq ;CO-\' vk

age:_t|Zo/zopy pressure;_ 10D

SKETCH EXISTING SYSTEM | WATER QUALITY | WATER USE

0RO MEE ORERE XEERKX

PUMP

POWER

- 1
m Floor area available in home or existing out building for water treatment equipment (square feet):B xS.b' < 44. 'E)

Al wall space available for attachment of treatment units, instrumentation, and piping (square feet):_J€ € Alagra.m
[R Is the area heated sufficiently to prevent freezing? [_] no m yes Ccon move .SHQJV*"-SJ

[\ Is there access for maintenance and filter change out? [(no[] yes, describe delivery path: 7

8 Available space near well (square feet); Location of septic system:_unknpwn

Septic dimensions: Septic capacity (if known): Year installed:

INTERIOR

INSTALLATIONS

EXTERIOR

D Access to service line, describe:

-

w
w

[

ConsympPhon warer mnpar\-uﬂ e« YOWN Armt.mﬂ woker—

L=



Sketches Indoor

S:= snFW |
F: Fver
PT = Prsivee Tank

¥
=5
Pl —— e
] _
e |
\ - == h'/PUI'I"j lﬂ’ﬁ“’m
25" mer) |
¢
} Tubmg iehwcm pump - fank- I'rul-m-;]
J i T 51 Pve
2 e s
3t ‘below G s
i P, Aing Slan
PT movnied 0n wall- "3 [ e
ﬁ‘ oW en $ Side
\
% ¢ 9" fult on AW Sude
rsu?.f\qtpm Shﬁ\f'ﬂh mﬂb -
- One Sedimaent
L - To==1 1 F;‘Kl' f
iy : One, Wbon
[wor | 14 - Rider
; w& P4 | 1 o |8
|3 Weak i '
L] |
T . € | Sobiner
2y 1 b bnid - || |
I 28 o e e - % Shelves can be
P remo
56 . v ;
Photos T 8 Other Information / Notes
Time | Direction | Description of photo
taken facing

Page




=(ll JOB NAME JOBNO

330bk Yakotedr Led i13/z0
SHANNON & WILSON, INC. sumiecy_2500e JoKolar tedoR . kit 31! [

Geotechnical and Environmental Consultants  BY Rud CHK'D SHEET of
g
U{ahm Spaccj TJ:::‘“
e
ey
: S ENEEREN .
T : ' B
RthW

b ),
v
| N

+ RehFrigrormbe o

a

Cookrp
e N (I . 8y
7 e
e
L]
qu Pl" (.P
o e B S




= Yakutat Airport - Long-Term
=) SHANNON &WILSON Alternate Water Feasibility Study

Final Report

SGS LAB REPORT 1204244-REV1 AND LDRC
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[ Laboratory Report of Analysis

To: Shannon & Wilson-Fairbanks
2355 Hill Road
Fairbanks, AK 99709
(907)458-3118

Report Number: 1204244
Client Project: 102896-005 Yakutat ALT. Water

Dear Ashley Jaramillo,

Enclosed are the results of the analytical services performed under the referenced project for the received
samples and associated QC as applicable. The samples are certified to meet the requirements of the National
Environmental Laboratory Accreditation Conference Standards. Copies of this report and supporting data will be
retained in our files for a period of ten years in the event they are required for future reference. All results are
intended to be used in their entirety and SGS is not responsible for use of less than the complete report. Any
samples submitted to our laboratory will be retained for a maximum of fourteen (14) days from the date of this
report unless other archiving requirements were included in the quote.

If there are any questions about the report or services performed during this project, please call Jennifer at (907)
562-2343. We will be happy to answer any questions or concerns which you may have.

Thank you for using SGS North America Inc. for your analytical services. We look forward to working with you
again on any additional analytical needs.

gggelileol)r/t‘h America Inc. Stephen C Ede
2020.10.07
15:10:56 -08'00'

Jennifer Dawkins Date
Project Manager
Jennifer.Dawkins@sgs.com

Print Date: 10/07/2020 2:35:48PM Results via Engage

SGS North America Inc. 1200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group

Page 1 of 119



Case Narrative

SGS Client: Shannon & Wilson-Fairbanks
SGS Project: 1204244
Project Name/Site: 102896-005 Yakutat ALT. Water

Refer to sample receipt form for information on sample condition. Corrected Report: Missing analytes
reported for 1204244002.

33066 1204244001 PS
Arsenic Speciation was analyzed by Brooks Applied of Bothell, WA.
EPA 537M PFAS list 24 were analyzed by SGS of Orlando, FL.

Trip Blank 1204244003 TB
AK101 - Sample pH is greater than 2.
XXX/43681 1575487 LCS

AK102/103 - Surrogate recoveries in the LCS for 5a androstane and n triacontane do not meet QC criteria;
however, the surrogate recoveries in the samples are within criteria.

* QC comments may be associated with the field samples found in this report. When applicable, comments will be
applied to the associated field samples.

200 West Potter Drive, Anchorage, AK 99518

SGS North America Inc. t907.562.2343 f 907.561.5301 www.us.sgs.com
Member of SGS Group

Page 2 of 119



[ Laboratory Qualifiers

Enclosed are the analytical results associated with the above work order. The results apply to the samples as received.
All results are intended to be used in their entirety and SGS is not responsible for use of less than the complete report.
This document is issued by the Company under its General Conditions of Service accessible at
<http://www.sgs.com/en/Terms-and-Conditions.aspx>. Attention is drawn to the limitation of liability,
indenmification and jurisdiction issues defined therein.

Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client
and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. Any unauthorized alteration, forgery or falsification of the context or appearance of this
document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS maintains a formal Quality Assurance/Quality Control (QA/QC) program. A copy of our Quality Assurance Plan
(QAP), which outlines this program, is available at your request. The laboratory certification numbers are AK00971
(DW Chemistry & Microbiology) & 17-021 (CS) for ADEC and 2944.01 for DOD ELAP/ISO17025 (RCRA methods:
10208, 1311, 3010A, 3050B, 3520C, 3550C, 5030B, 5035A, 6020B, 7470A, 7471B, 8015C, 8021B, 8082A, 8260D,
8270D, 8270D-SIM, 9040C, 9045D, 9056A, 9060A, AK101 and AK102/103). SGS is only certified for the analytes
listed on our Drinking Water Certification (DW methods: 200.8, 2130B, 2320B, 2510B, 300.0, 4500-CN-C,E, 4500-H-B,
4500-NO3-F, 4500-P-E and 524.2) and only those analytes will be reported to the State of Alaska for compliance.
Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth by the
SGS QAP and, when applicable, other regulatory authorities.

The following descriptors or qualifiers may be found in your report:

Note:

Print Date: 10/07/2020 2:35:51PM

*

The analyte has exceeded allowable regulatory or control limits.
Surrogate out of control limits.

B Indicates the analyte is found in a blank associated with the sample.
CCV/CVA/CVB Continuing Calibration Verification
CCCV/CVC/CVCA/CVCB Closing Continuing Calibration Verification

CL Control Limit

DF Analytical Dilution Factor

DL Detection Limit (i.e., maximum method detection limit)
E The analyte result is above the calibrated range.

GT Greater Than

1B Instrument Blank

ICV Initial Calibration Verification

J The quantitation is an estimation.

LCS(D) Laboratory Control Spike (Duplicate)

LLQC/LLIQC Low Level Quantitation Check

LOD Limit of Detection (i.e., 1/2 of the LOQ)

LOQ Limit of Quantitation (i.e., reporting or practical quantitation limit)
LT Less Than

MB Method Blank

MS(D) Matrix Spike (Duplicate)

ND Indicates the analyte is not detected.

RPD Relative Percent Difference

TNTC Too Numerous To Count

U Indicates the analyte was analyzed for but not detected.

Sample summaries which include a result for "Total Solids" have already been adjusted for moisture content.
All DRO/RRO analyses are integrated per SOP.

SGS North America Inc.

200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group

Page 3 of 119



Sample Summary

Client Sample ID
33066

33063
Trip Blank

Method

AK101
SW8021B
SM21 2510B
AK102

AK103

SM21 2340B
EPA 300.0
EP200.8

SM21 4500NO3-F
EPA 1664B
SM21 4500-H B
SM23 4500S D
SM23 4500-N D
SM21 2540C
SM 5310B
SM21 2540D

Print Date: 10/07/2020 2:35:52PM

SGS North America Inc.

Lab Sample ID Collected Received

1204244001 08/13/2020 08/14/2020
1204244002 08/13/2020 08/14/2020
1204244003 08/13/2020 08/14/2020

Method Description

AK101/8021 Combo.
AK101/8021 Combo.
Conductivity SM2510B
DRO/RRO Low Volume Water
DRO/RRO Low Volume Water
Hardness as CaCO3 by ICP-MS
lon Chromatographic Analysis (W)
Metals in Water by 200.8 ICP-MS
Nitrate/Nitrite Flow injection Pres.
Oil & Grease HEM by EPA 1664
pH Analysis

Sulfide by Colorimetric

TKN by Phenate (W)

Total Dissolved Solids SM18 2540C
Total Organic Carbon

Total Suspended Solids SM20 2540D

200 West Potter Drive, Anchorage, AK 99518

Matrix

Water (Surface, Eff., Ground)
Water (Surface, Eff., Ground)
Water (Surface, Eff., Ground)

t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Member of SGS Group

Page 4 of 119



Detectable Results Summary

Client Sample ID: 33066
Lab Sample ID: 1204244001

Metals by ICP/MS

Semivolatile Organic Fuels
Volatile Fuels

Waters Department

Client Sample ID: 33063
Lab Sample ID: 1204244002

Metals by ICP/MS

Semivolatile Organic Fuels
Volatile Fuels

Waters Department

Print Date: 10/07/2020 2:35:54PM

SGS North America Inc.

Parameter

Calcium

Hardness as CaCO3

Iron

Magnesium

Manganese

Potassium

Sodium

Diesel Range Organics
Residual Range Organics
Benzene

Gasoline Range Organics
Chloride

Conductivity

Fluoride

pH

Sulfate

Total Dissolved Solids
Total Organic Carbon
Total Suspended Solids

Parameter

Calcium

Hardness as CaCO3
Magnesium

Manganese

Potassium

Sodium

Diesel Range Organics
Residual Range Organics
Benzene

Gasoline Range Organics
Chloride

Conductivity

Fluoride

pH

Sulfate

Total Dissolved Solids
Total Organic Carbon

200 West Potter Drive, Anchorage, AK 99518
t 907.562.2343 f 907.561.5301 www.us.sgs.com

Result
63700
178000
721
4550
144
3260
4060
0.206J
0.300J
0.800
0.0331J
4370
349
55.0J
7.7
15500
204000
1540
1520

Result
51100
142000
3530
105
4460J
6380
0.206J
0.175J
0.150J
0.0394J
5220
306
58.0J
7.8
11900
181000
1200

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
mg/L
mg/L
ug/L
mg/L
ug/L
umhos/cm
ug/L

pH units
ug/L
ug/L
ug/L
ug/L

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
mg/L
mg/L
ug/L
mg/L
ug/L
umhos/cm
ug/L

pH units
ug/L
ug/L
ug/L

Member of SGS Group

Page 5 of 119



s Results of 33066

Client Sample ID: 33066

Client Project ID: 102896-005 Yakutat ALT. Water
Lab Sample ID: 1204244001

Lab Project ID: 1204244

\_ Results by Metals by ICP/MS

Parameter Result Qual
Calcium 63700
Chromium 1.00U
Iron 721
Magnesium 4550
Manganese 144
Potassium 3260
Sodium 4060

Batch Information

Analytical Batch: MMS10864
Analytical Method: EP200.8

Analyst: DMM

Analytical Date/Time: 08/27/20 19:00
Container ID: 1204244001-G

Parameter Result Qual
Hardness as CaCO3 178000

Batch Information

Analytical Batch: MMS10864
Analytical Method: SM21 2340B
Analyst: DMM

Analytical Date/Time: 08/27/20 19:00
Container ID: 1204244001-G

Print Date: 10/07/2020 2:35:55PM

SGS North America Inc.

LOQ/CL
500
2.00
250
50.0
1.00
500

500

LOQ/CL
5000

Collection Date: 08/13/20 17:21
Received Date: 08/14/20 16:46

Matrix: Water (Surface, Eff., Ground)

Solids (%):
Location:
Allowable

DL Units DE Limits Date Analyzed
150 ug/L 1 08/27/20 19:00
0.800 ug/L 1 08/27/20 19:00
78.0 ug/L 1 08/27/20 19:00
15.0 ug/L 1 08/27/20 19:00
0.350 ug/L 1 08/27/20 19:00
150 ug/L 1 08/27/20 19:00
150 ug/L 1 08/27/20 19:00

Prep Batch: MXX33569

Prep Method: E200.2

Prep Date/Time: 08/24/20 17:36
Prep Initial Wt./Vol.: 20 mL
Prep Extract Vol: 50 mL

DL Units F

5000 ug/L 1

Prep Batch: MXX33569

Prep Method: E200.2

Prep Date/Time: 08/24/20 17:36
Prep Initial Wt./Vol.: 20 mL
Prep Extract Vol: 50 mL

200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Allowable
Limits Date Analyzed

08/27/20 19:00

J flagging is activated

Member of SGS Group
Page 6 of 119




s Results of 33066

Client Sample ID: 33066

Client Project ID: 102896-005 Yakutat ALT. Water
Lab Sample ID: 1204244001

Lab Project ID: 1204244

\_ Results by Semivolatile Organic Fuels

Parameter Result Qual

Diesel Range Organics 0.206 J

Surrogates
5a Androstane (surr) 102

Batch Information

Analytical Batch: XFC15711
Analytical Method: AK102

Analyst: CDM

Analytical Date/Time: 08/30/20 22:03
Container ID: 1204244001-I

Parameter Result Qual

Residual Range Organics 0.300 J

Surrogates
n-Triacontane-d62 (surr) 114

Batch Information

Analytical Batch: XFC15711
Analytical Method: AK103

Analyst: CDM

Analytical Date/Time: 08/30/20 22:03
Container ID: 1204244001-I

Print Date: 10/07/2020 2:35:55PM

SGS North America Inc.

LOQ/CL
0.577

50-150

LOQ/CL
0.481

50-150

Collection Date: 08/13/20 17:21
Received Date: 08/14/20 16:46

Matrix: Water (Surface, Eff., Ground)

Solids (%):
Location:
Allowable
DL Units DFE Limits Date Analyzed
0.173 mg/L 1 08/30/20 22:03
% 1 08/30/20 22:03
Prep Batch: XXX43681
Prep Method: SW3520C
Prep Date/Time: 08/18/20 19:25
Prep Initial Wt./Vol.: 260 mL
Prep Extract Vol: 1 mL
Allowable
DL Units DE Limits Date Analyzed
0.144 mg/L 1 08/30/20 22:03
% 1 08/30/20 22:03

Prep Batch: XXX43681
Prep Method: SW3520C

Prep Date/Time: 08/18/20 19:25

Prep Initial Wt./Vol.: 260 mL
Prep Extract Vol: 1 mL

200 West Potter Drive Anchorage, AK 95518
t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

J flagging is activated

Member of SGS Group
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s Results of 33066

Client Sample ID: 33066 Collection Date: 08/13/20 17:21
Client Project ID: 102896-005 Yakutat ALT. Water Received Date: 08/14/20 16:46
Lab Sample ID: 1204244001 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1204244 Solids (%):

Location:

\_ Results by Volatile Fuels

Allowable
Parameter Result Qual LOQ/CL DL Units DFE Limits Date Analyzed
Gasoline Range Organics 0.0331J 0.100 0.0310 mg/L 1 08/19/20 02:26
Surrogates
4-Bromofluorobenzene (surr) 94.5 50-150 % 1 08/19/20 02:26
Batch Information
Analytical Batch: VFC15292 Prep Batch: VXX36158
Analytical Method: AK101 Prep Method: SW5030B
Analyst: ALJ Prep Date/Time: 08/18/20 06:00
Analytical Date/Time: 08/19/20 02:26 Prep Initial Wt./Vol.: 5 mL
Container ID: 1204244001-N Prep Extract Vol: 5 mL
Allowable
Parameter Result Qual LOQ/CL DL Units DE Limits Date Analyzed
Benzene 0.800 0.500 0.150 ug/L 1 08/19/20 02:26
Ethylbenzene 0.500 U 1.00 0.310 ug/L 1 08/19/20 02:26
o-Xylene 0.500 U 1.00 0.310 ug/L 1 08/19/20 02:26
P & M -Xylene 1.00U 2.00 0.620 ug/L 1 08/19/20 02:26
Toluene 0.500 U 1.00 0.310 ug/L 1 08/19/20 02:26
Xylenes (total) 1.50 U 3.00 0.930 ug/L 1 08/19/20 02:26
Surrogates
1,4-Difluorobenzene (surr) 102 77-115 % 1 08/19/20 02:26
Batch Information
Analytical Batch: VFC15292 Prep Batch: VXX36158
Analytical Method: SW8021B Prep Method: SW5030B
Analyst: ALJ Prep Date/Time: 08/18/20 06:00
Analytical Date/Time: 08/19/20 02:26 Prep Initial Wt./Vol.: 5 mL
Container ID: 1204244001-N Prep Extract Vol: 5 mL
Print Date: 10/07/2020 2:35:55PM J flagging is activated

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
Page 8 of 119



s Results of 33066

Client Sample ID: 33066 Collection Date: 08/13/20 17:21
Client Project ID: 102896-005 Yakutat ALT. Water Received Date: 08/14/20 16:46
Lab Sample ID: 1204244001 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1204244 Solids (%):

Location:

\_ Results by Waters Department

Allowable
Parameter Result Qual LOQ/CL DL Units DFE Limits Date Analyzed
Oil & Grease HEM 2040U 4080 1020 ug/L 1 08/27/20 09:11
Batch Information
Analytical Batch: THOG1363
Analytical Method: EPA 1664B
Analyst: EWW
Analytical Date/Time: 08/27/20 09:11
Container ID: 1204244001-O
Allowable
Parameter Result Qual LOQ/CL DL Units DE Limits Date Analyzed
Chloride 4370 200 50.0 ug/L 1 08/24/20 19:50
Fluoride 55.0J 200 50.0 ug/L 1 08/24/20 19:50
Sulfate 15500 200 50.0 ug/L 1 08/24/20 19:50
Batch Information
Analytical Batch: WIC6080 Prep Batch: WXX13413
Analytical Method: EPA 300.0 Prep Method: METHOD
Analyst: DMM Prep Date/Time: 08/24/20 12:45
Analytical Date/Time: 08/24/20 19:50 Prep Initial Wt./Vol.: 10 mL
Container ID: 1204244001-F Prep Extract Vol: 10 mL
Allowable
Parameter Result Qual LOQ/CL DL Units DFE Limits Date Analyzed
Total Organic Carbon 1540 1000 400 ug/L 1 08/18/20 22:16
Batch Information
Analytical Batch: WTC3028
Analytical Method: SM 5310B
Analyst: EWW
Analytical Date/Time: 08/18/20 22:16
Container ID: 1204244001-E
Allowable
Parameter Result Qual LOQ/CL DL Units DF Limits Date Analyzed
Conductivity 349 5.00 1.50 umhos/cm 1 08/17/20 16:16
Print Date: 10/07/2020 2:35:55PM J flagging is activated

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Results of 33066

Client Sample ID: 33066 Collection Date: 08/13/20 17:21
Client Project ID: 102896-005 Yakutat ALT. Water Received Date: 08/14/20 16:46
Lab Sample ID: 1204244001 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1204244 Solids (%):

Location:

\_ Results by Waters Department

Batch Information

Analytical Batch: WTI5463
Analytical Method: SM21 2510B
Analyst: EWW

Analytical Date/Time: 08/17/20 16:16
Container ID: 1204244001-F

Allowable
Limits Date Analyzed

08/19/20 17:06

Parameter Result Qual LOQ/CL DL Units
Total Dissolved Solids 204000 10000 3100 ug/L

_\lo
b

Batch Information

Analytical Batch: STS6774
Analytical Method: SM21 2540C
Analyst: S.S

Analytical Date/Time: 08/19/20 17:06
Container ID: 1204244001-F

Allowable
Limits Date Analyzed

08/17/20 17:10

Parameter Result Qual LOQ/CL DL Units
Total Suspended Solids 1520 952 295 ug/L

_\|U
e

Batch Information

Analytical Batch: STS6772
Analytical Method: SM21 2540D
Analyst: S.S

Analytical Date/Time: 08/17/20 17:10
Container ID: 1204244001-H

Allowable
Limits Date Analyzed

08/17/20 16:16

Parameter Result Qual LOQ/CL DL Units
pH 7.7 0.100 0.100 pH units

_\|U
T

Batch Information

Analytical Batch: WTI5462
Analytical Method: SM21 4500-H B
Analyst: EWW

Analytical Date/Time: 08/17/20 16:16
Container ID: 1204244001-F

Allowable

Parameter Result Qual LOQ/CL DL Limits Date Analyzed

C
=3
2
o
T

Print Date: 10/07/2020 2:35:55PM J flagging is activated

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
Page 10 of 119



s Results of 33066

Client Sample ID: 33066 Collection Date: 08/13/20 17:21
Client Project ID: 102896-005 Yakutat ALT. Water Received Date: 08/14/20 16:46
Lab Sample ID: 1204244001 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1204244 Solids (%):

Location:

\_ Results by Waters Department

Allowable
Limits Date Analyzed

08/17/20 19:51

Parameter Result Qual LOQ/CL DL Units
Total Nitrate/Nitrite-N 100 U 200 50.0 ug/L

wlo
=

Batch Information

Analytical Batch: WFI12885

Analytical Method: SM21 4500NO3-F
Analyst: EWW

Analytical Date/Time: 08/17/20 19:51
Container ID: 1204244001-K

Allowable
Limits Date Analyzed

08/26/20 16:04

Parameter Result Qual LOQ/CL DL Units
Total Kjeldahl Nitrogen 500 U 1000 310 ug/L

b

Batch Information

Analytical Batch: WDA4841 Prep Batch: WXX13415
Analytical Method: SM23 4500-N D Prep Method: METHOD
Analyst: EWW Prep Date/Time: 08/26/20 10:13
Analytical Date/Time: 08/26/20 16:04 Prep Initial Wt./Vol.: 25 mL
Container ID: 1204244001-K Prep Extract Vol: 25 mL

Allowable
Parameter Result Qual LOQ/CL DL Units F Limits Date Analyzed

Sulfide 50.0 U 100 31.0 ug/L 1 08/19/20 17:02

Batch Information

Analytical Batch: WAT11576
Analytical Method: SM23 4500S D
Analyst: EWW

Analytical Date/Time: 08/19/20 17:02
Container ID: 1204244001-Q

Print Date: 10/07/2020 2:35:55PM J flagging is activated

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Results of 33063

Client Sample ID: 33063

Client Project ID: 102896-005 Yakutat ALT. Water
Lab Sample ID: 1204244002

Lab Project ID: 1204244

\_ Results by Metals by ICP/MS

Parameter Result Qual
Calcium 51100
Chromium 10.0U
Iron 1250 U
Magnesium 3530
Manganese 105
Potassium 4460 J
Sodium 6380

Batch Information

Analytical Batch: MMS10864
Analytical Method: EP200.8

Analyst: DMM

Analytical Date/Time: 08/27/20 19:30
Container ID: 1204244002-G

Parameter Result Qual
Hardness as CaCO3 142000

Batch Information

Analytical Batch: MMS10864
Analytical Method: SM21 2340B
Analyst: DMM

Analytical Date/Time: 08/27/20 19:30
Container ID: 1204244002-G

Print Date: 10/07/2020 2:35:55PM

LOQ/CL
5000
20.0
2500
500
10.0
5000
5000

LOQ/CL
50000

Collection Date: 08/13/20 19:25
Received Date: 08/14/20 16:46

Matrix: Water (Surface, Eff., Ground)

Solids (%):
Location:
Allowable

DL Units DE Limits Date Analyzed
1500 ug/L 10 08/27/20 19:30
8.00 ug/L 10 08/27/20 19:30
780 ug/L 10 08/27/20 19:30
150 ug/L 10 08/27/20 19:30
3.50 ug/L 10 08/27/20 19:30
1500 ug/L 10 08/27/20 19:30
1500 ug/L 10 08/27/20 19:30

Prep Batch: MXX33569

Prep Method: E200.2

Prep Date/Time: 08/24/20 17:36
Prep Initial Wt./Vol.: 20 mL
Prep Extract Vol: 50 mL

DL Units DF
50000 ug/L 10

Prep Batch: MXX33569

Prep Method: E200.2

Prep Date/Time: 08/24/20 17:36
Prep Initial Wt./Vol.: 20 mL
Prep Extract Vol: 50 mL

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Allowable
Limits Date Analyzed

08/27/20 19:30

J flagging is activated

Member of SGS Group
Page 12 of 119




s Results of 33063

Client Sample ID: 33063

Client Project ID: 102896-005 Yakutat ALT. Water
Lab Sample ID: 1204244002

Lab Project ID: 1204244

\_ Results by Semivolatile Organic Fuels

Parameter Result Qual

Diesel Range Organics 0.206 J

Surrogates
5a Androstane (surr) 105

Batch Information

Analytical Batch: XFC15711
Analytical Method: AK102

Analyst: CDM

Analytical Date/Time: 08/30/20 22:12
Container ID: 1204244002-1

Parameter Result Qual

Residual Range Organics 0.175J

Surrogates
n-Triacontane-d62 (surr) 112

Batch Information

Analytical Batch: XFC15711
Analytical Method: AK103

Analyst: CDM

Analytical Date/Time: 08/30/20 22:12
Container ID: 1204244002-|

Print Date: 10/07/2020 2:35:55PM

SGS North America Inc.

LOQ/CL
0.556

50-150

LOQ/CL
0.463

50-150

Collection Date: 08/13/20 19:25
Received Date: 08/14/20 16:46

Matrix: Water (Surface, Eff., Ground)

Solids (%):
Location:
Allowable
DL Units DFE Limits Date Analyzed
0.167 mg/L 1 08/30/20 22:12
% 1 08/30/20 22:12
Prep Batch: XXX43681
Prep Method: SW3520C
Prep Date/Time: 08/18/20 19:25
Prep Initial Wt./Vol.: 270 mL
Prep Extract Vol: 1 mL
Allowable
DL Units DE Limits Date Analyzed
0.139 mg/L 1 08/30/20 22:12
% 1 08/30/20 22:12

Prep Batch: XXX43681
Prep Method: SW3520C

Prep Date/Time: 08/18/20 19:25

Prep Initial Wt./Vol.: 270 mL
Prep Extract Vol: 1 mL

200 West Potter Drive Anchorage, AK 95518
t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

J flagging is activated

Member of SGS Group
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s Results of 33063

Client Sample ID: 33063 Collection Date: 08/13/20 19:25
Client Project ID: 102896-005 Yakutat ALT. Water Received Date: 08/14/20 16:46
Lab Sample ID: 1204244002 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1204244 Solids (%):

Location:

\_ Results by Volatile Fuels

Allowable
Parameter Result Qual LOQ/CL DL Units DFE Limits Date Analyzed
Gasoline Range Organics 0.0394 J 0.100 0.0310 mg/L 1 08/19/20 02:44
Surrogates
4-Bromofluorobenzene (surr) 95.3 50-150 % 1 08/19/20 02:44
Batch Information
Analytical Batch: VFC15292 Prep Batch: VXX36158
Analytical Method: AK101 Prep Method: SW5030B
Analyst: ALJ Prep Date/Time: 08/18/20 06:00
Analytical Date/Time: 08/19/20 02:44 Prep Initial Wt./Vol.: 5 mL
Container ID: 1204244002-L Prep Extract Vol: 5 mL
Allowable
Parameter Result Qual LOQ/CL DL Units DE Limits Date Analyzed
Benzene 0.150 J 0.500 0.150 ug/L 1 08/19/20 02:44
Ethylbenzene 0.500 U 1.00 0.310 ug/L 1 08/19/20 02:44
o-Xylene 0.500 U 1.00 0.310 ug/L 1 08/19/20 02:44
P & M -Xylene 1.00U 2.00 0.620 ug/L 1 08/19/20 02:44
Toluene 0.500 U 1.00 0.310 ug/L 1 08/19/20 02:44
Xylenes (total) 1.50 U 3.00 0.930 ug/L 1 08/19/20 02:44
Surrogates
1,4-Difluorobenzene (surr) 102 77-115 % 1 08/19/20 02:44
Batch Information
Analytical Batch: VFC15292 Prep Batch: VXX36158
Analytical Method: SW8021B Prep Method: SW5030B
Analyst: ALJ Prep Date/Time: 08/18/20 06:00
Analytical Date/Time: 08/19/20 02:44 Prep Initial Wt./Vol.: 5 mL
Container ID: 1204244002-L Prep Extract Vol: 5 mL
Print Date: 10/07/2020 2:35:55PM J flagging is activated
) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
1 Member of SGS Group
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s Results of 33063

Client Sample ID: 33063

Client Project ID: 102896-005 Yakutat ALT. Water
Lab Sample ID: 1204244002

Lab Project ID: 1204244

\_ Results by Waters Department

Parameter Result Qual
QOil & Grease HEM 2020 U

Batch Information

Analytical Batch: THOG1363
Analytical Method: EPA 1664B
Analyst: EWW

Analytical Date/Time: 08/27/20 09:11
Container ID: 1204244002-O

Parameter Result Qual
Chloride 5220
Fluoride 58.0 J
Sulfate 11900

Batch Information

Analytical Batch: WIC6080
Analytical Method: EPA 300.0
Analyst: DMM

Analytical Date/Time: 08/24/20 20:29
Container ID: 1204244002-F

Parameter Result Qual
Total Organic Carbon 1200

Batch Information

Analytical Batch: WTC3028
Analytical Method: SM 5310B
Analyst: EWW

Analytical Date/Time: 08/18/20 22:30
Container ID: 1204244002-E

Parameter Result Qual
Conductivity 306

Print Date: 10/07/2020 2:35:55PM

SGS North America Inc.

LOQ/CL
4040

LOQ/CL
200
200
200

LOQ/CL
1000

LOQ/CL
5.00

Collection Date: 08/13/20 19:25
Received Date: 08/14/20 16:46

Matrix: Water (Surface, Eff., Ground)

Solids (%):
Location:
Allowable
DL Units DFE Limits Date Analyzed
1010 ug/L 1 08/27/20 09:11
Allowable
DL Units DE Limits Date Analyzed
50.0 ug/L 1 08/24/20 20:29
50.0 ug/L 1 08/24/20 20:29
50.0 ug/L 1 08/24/20 20:29
Prep Batch: WXX13413
Prep Method: METHOD
Prep Date/Time: 08/24/20 12:45
Prep Initial Wt./Vol.: 10 mL
Prep Extract Vol: 10 mL
Allowable
DL Units DFE Limits Date Analyzed
400 ug/L 1 08/18/20 22:30
Allowable
DL Units DFE Limits Date Analyzed
1.50 umhos/cm 1 08/17/20 16:25

200 West Potter Drive Anchorage, AK 95518
t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

J flagging is activated

Member of SGS Group
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s Results of 33063

Client Sample ID: 33063 Collection Date: 08/13/20 19:25
Client Project ID: 102896-005 Yakutat ALT. Water Received Date: 08/14/20 16:46
Lab Sample ID: 1204244002 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1204244 Solids (%):

Location:

\_ Results by Waters Department

Batch Information

Analytical Batch: WTI5463
Analytical Method: SM21 2510B
Analyst: EWW

Analytical Date/Time: 08/17/20 16:25
Container ID: 1204244002-F

Allowable
Limits Date Analyzed

08/19/20 17:06

Parameter Result Qual LOQ/CL DL Units
Total Dissolved Solids 181000 10000 3100 ug/L

_\lo
b

Batch Information

Analytical Batch: STS6774
Analytical Method: SM21 2540C
Analyst: S.S

Analytical Date/Time: 08/19/20 17:06
Container ID: 1204244002-F

Allowable
Limits Date Analyzed

08/17/20 17:10

Parameter Result Qual LOQ/CL DL Units
Total Suspended Solids 500 U 1000 310 ug/L

_\|U
e

Batch Information

Analytical Batch: STS6772
Analytical Method: SM21 2540D
Analyst: S.S

Analytical Date/Time: 08/17/20 17:10
Container ID: 1204244002-H

Allowable
Limits Date Analyzed

08/17/20 16:25

Parameter Result Qual LOQ/CL DL Units
pH 7.8 0.100 0.100 pH units

_\|U
T

Batch Information

Analytical Batch: WTI5462
Analytical Method: SM21 4500-H B
Analyst: EWW

Analytical Date/Time: 08/17/20 16:25
Container ID: 1204244002-F

Allowable

Parameter Result Qual LOQ/CL DL Limits Date Analyzed

C
=3
2
o
T

Print Date: 10/07/2020 2:35:55PM J flagging is activated

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Results of 33063

Client Sample ID: 33063 Collection Date: 08/13/20 19:25
Client Project ID: 102896-005 Yakutat ALT. Water Received Date: 08/14/20 16:46
Lab Sample ID: 1204244002 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1204244 Solids (%):

Location:

\_ Results by Waters Department

Allowable
Limits Date Analyzed

08/17/20 19:52

Parameter Result Qual LOQ/CL DL Units
Total Nitrate/Nitrite-N 100 U 200 50.0 ug/L

wlo
=

Batch Information

Analytical Batch: WFI12885

Analytical Method: SM21 4500NO3-F
Analyst: EWW

Analytical Date/Time: 08/17/20 19:52
Container ID: 1204244002-K

Allowable
Limits Date Analyzed

08/26/20 16:05

Parameter Result Qual LOQ/CL DL Units
Total Kjeldahl Nitrogen 500 U 1000 310 ug/L

b

Batch Information

Analytical Batch: WDA4841 Prep Batch: WXX13415
Analytical Method: SM23 4500-N D Prep Method: METHOD
Analyst: EWW Prep Date/Time: 08/26/20 10:13
Analytical Date/Time: 08/26/20 16:05 Prep Initial Wt./Vol.: 25 mL
Container ID: 1204244002-K Prep Extract Vol: 25 mL

Allowable
Parameter Result Qual LOQ/CL DL Units F Limits Date Analyzed

Sulfide 50.0 U 100 31.0 ug/L 1 08/19/20 17:02

Batch Information

Analytical Batch: WAT11576
Analytical Method: SM23 4500S D
Analyst: EWW

Analytical Date/Time: 08/19/20 17:02
Container ID: 1204244002-Q

Print Date: 10/07/2020 2:35:55PM J flagging is activated

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Results of Trip Blank

Client Sample ID: Trip Blank Collection Date: 08/13/20 17:21
Client Project ID: 102896-005 Yakutat ALT. Water Received Date: 08/14/20 16:46
Lab Sample ID: 1204244003 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1204244 Solids (%):

Location:

\_ Results by Volatile Fuels

Allowable
Parameter Result Qual LOQ/CL DL Units DFE Limits Date Analyzed
Gasoline Range Organics 0.0500 U 0.100 0.0310 mg/L 1 08/18/20 22:19
Surrogates
4-Bromofluorobenzene (surr) 99 50-150 % 1 08/18/20 22:19
Batch Information
Analytical Batch: VFC15292 Prep Batch: VXX36158
Analytical Method: AK101 Prep Method: SW5030B
Analyst: ALJ Prep Date/Time: 08/18/20 06:00
Analytical Date/Time: 08/18/20 22:19 Prep Initial Wt./Vol.: 5 mL
Container ID: 1204244003-A Prep Extract Vol: 5 mL
Allowable
Parameter Result Qual LOQ/CL DL Units DE Limits Date Analyzed
Benzene 0.250 U 0.500 0.150 ug/L 1 08/18/20 22:19
Ethylbenzene 0.500 U 1.00 0.310 ug/L 1 08/18/20 22:19
o-Xylene 0.500 U 1.00 0.310 ug/L 1 08/18/20 22:19
P & M -Xylene 1.00U 2.00 0.620 ug/L 1 08/18/20 22:19
Toluene 0.500 U 1.00 0.310 ug/L 1 08/18/20 22:19
Xylenes (total) 1.50 U 3.00 0.930 ug/L 1 08/18/20 22:19
Surrogates
1,4-Difluorobenzene (surr) 101 77-115 % 1 08/18/20 22:19
Batch Information
Analytical Batch: VFC15292 Prep Batch: VXX36158
Analytical Method: SW8021B Prep Method: SW5030B
Analyst: ALJ Prep Date/Time: 08/18/20 06:00
Analytical Date/Time: 08/18/20 22:19 Prep Initial Wt./Vol.: 5 mL
Container ID: 1204244003-A Prep Extract Vol: 5 mL
Print Date: 10/07/2020 2:35:55PM J flagging is activated

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810779 [MXX/33569]
Blank Lab ID: 1576892

QC for Samples:
1204244001, 1204244002

\__ Results by EP200.8

Parameter Results
Calcium 250U
Chromium 1.00U
Iron 125U
Magnesium 25.0U
Manganese 0.500U
Potassium 250U
Sodium 250U

Batch Information

Analytical Batch: MMS10864

Analytical Method: EP200.8

Instrument: Perkin Elmer Nexlon P5
Analyst: DMM

Analytical Date/Time: 8/27/2020 6:51:24PM

Print Date: 10/07/2020 2:35:58PM

Matrix: Water (Surface, Eff., Ground)

LOQ/CL DL Units
500 150 ug/L
2.00 0.800 ug/L
250 78.0 ug/L
50.0 15.0 ug/L
1.00 0.350 ug/L
500 150 ug/L
500 150 ug/L

Prep Batch: MXX33569

Prep Method: E200.2

Prep Date/Time: 8/24/2020 5:36:54PM
Prep Initial Wt./Vol.: 20 mL

Prep Extract Vol: 50 mL

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [MXX33569]
Blank Spike Lab ID: 1576893
Date Analyzed: 08/27/2020 18:54

QC for Samples: 1204244001, 1204244002

\__ Results by EP200.8

Matrix: Water (Surface, Eff., Ground)

Blank Spike (ug/L)

Parameter Spike Result Rec (%) CL
Calcium 10000 10700 107 (85-115)
Chromium 400 439 110 (85-115)
Iron 5000 5570 111 (85-115)
Magnesium 10000 10800 108 (85-115)
Manganese 500 521 104 (85-115)
Potassium 10000 10700 107 (85-115)
Sodium 10000 10800 108 (85-115)
Batch Information

Analytical Batch: MMS10864 Prep Batch: MXX33569

Analytical Method: EP200.8 Prep Method: E200.2

Instrument: Perkin Elmer Nexlon P5 Prep Date/Time: 08/24/2020 17:36

Analyst: DMM Spike Init Wt./Vol.: 10000 ug/L  Extract Vol: 50 mL

Dupe Init Wt./Vol.: Extract Vol:

Print Date: 10/07/2020 2:36:00PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 997 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Matrix Spike Summary

Original Sample ID: 1576895 Analysis Date: 08/27/2020 19:00
MS Sample ID: 1576896 MS Analysis Date: 08/27/2020 19:03
MSD Sample ID: Analysis Date:

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\. Results by EP200.8

Matrix Spike (ug/L) Spike Duplicate (ug/L)
Parameter Sample Spike Result Rec (%) Spike  Result Rec(%) CL RPD (%) RPDCL
Calcium 63700 10000 71600 79 70-130
Chromium 1.00U 400 415 104 70-130
Iron 721 5000 6000 106 70-130
Magnesium 4550 10000 14500 99 70-130
Manganese 144 500 632 98 70-130
Potassium 3260 10000 14100 108 70-130
Sodium 4060 10000 14300 103 70-130
Batch Information

Analytical Batch: MMS10864 Prep Batch: MXX33569

Analytical Method: EP200.8 Prep Method: DW Digest for Metals on ICP-MS

Instrument: Perkin ElImer Nexlon P5 Prep Date/Time: 8/24/2020 5:36:54PM

Analyst: DMM Prep Initial Wt./Vol.: 20.00mL

Analytical Date/Time: 8/27/2020 7:03:21PM Prep Extract Vol: 50.00mL

Print Date: 10/07/2020 2:36:02PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. | 4 907 562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Matrix Spike Summary

Original Sample ID: 1576897
MS Sample ID: 1576898 MS
MSD Sample ID:

QC for Samples: 1204244002

Analysis Date: 08/27/2020 19:06
Analysis Date: 08/27/2020 19:09
Analysis Date:

Matrix: Water (Surface, Eff., Ground)

\. Results by EP200.8
Matrix Spike (ug/L) Spike Duplicate (ug/L)

Parameter Sample Spike Result Rec (%) Spike Result Rec (%) CL

Calcium 100000 10000 112000 121 70-130
Chromium 5.48 400 476 118 70-130
Iron 538 5000 6170 113 70-130
Magnesium 282000 10000 293000 111 70-130
Manganese 104 500 692 118 70-130
Potassium 85300 10000 96100 108 70-130
Sodium 250U 10000 306000 3060 * 70-130

Batch Information

Analytical Batch: MMS10864

Analytical Method: EP200.8

Instrument: Perkin Elmer Nexlon P5
Analyst: DMM

Analytical Date/Time: 8/27/2020 7:09:19PM

Print Date: 10/07/2020 2:36:02PM

SGS North America Inc.

Prep Batch: MXX33569

RPD (%) RPDCL

Prep Method: DW Digest for Metals on ICP-MS

Prep Date/Time: 8/24/2020 5:36:54PM
Prep Initial Wt./Vol.: 20.00mL
Prep Extract Vol: 50.00mL

200 West Potter Drive Anchorage, AK 95518
t 907.562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810398 [STS/6772] Matrix: Water (Surface, Eff., Ground)
Blank Lab ID: 1575146

QC for Samples:
1204244001, 1204244002

\__ Results by SM21 2540D

Parameter Results LOQ/CL DL Units
Total Suspended Solids 500U 1000 310 ug/L

Batch Information

Analytical Batch: STS6772

Analytical Method: SM21 2540D

Instrument:

Analyst: S.S

Analytical Date/Time: 8/17/2020 5:10:20PM

Print Date: 10/07/2020 2:36:06PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Duplicate Sample Summary

Original Sample ID: 1204120011 Analysis Date: 08/17/2020 17:10
Duplicate Sample ID: 1575149 Matrix: Water (Surface, Eff., Ground)
QC for Samples:

\. Results by SM21 2540D

NAME Original Duplicate Units RPD (%) RPD CL
Total Suspended Solids 108000 123077 ug/L 13.30* (<5)

Batch Information

Analytical Batch: STS6772
Analytical Method: SM21 2540D
Instrument:

Analyst: S.S

Print Date: 10/07/2020 2:36:08PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group
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s Duplicate Sample Summary

Original Sample ID: 1204237001 Analysis Date: 08/17/2020 17:10
Duplicate Sample ID: 1575150 Matrix: Water (Surface, Eff., Ground)
QC for Samples:

1204244001, 1204244002

\. Results by SM21 2540D

NAME Original Duplicate Units RPD (%) RPD CL
Total Suspended Solids 51000 60000 ug/L 16.20* (<5)

Batch Information

Analytical Batch: STS6772
Analytical Method: SM21 2540D
Instrument:

Analyst: S.S

Print Date: 10/07/2020 2:36:08PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [STS6772] Spike Duplicate ID: LCSD for HBN 1204244
Blank Spike Lab ID: 1575147 [STS6772]
Date Analyzed: 08/17/2020 17:10 Spike Duplicate Lab ID: 1575148

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\__ Results by SM21 2540D

Blank Spike (ug/L) Spike Duplicate (ug/L)
Parameter Spike Result Rec (%) Spike Result Rec (%) CL RPD (%) RPD CL
Total Suspended Solids 25000 24900 100 25000 25100 100 (75-125) 0.80 (<5)

Batch Information

Analytical Batch: STS6772
Analytical Method: SM21 2540D
Instrument:

Analyst: S.S

Print Date: 10/07/2020 2:36:09PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
1 Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810390 [STS/6772] Ma,rti : x a,nt \V8( rfaunscffis. ro(n&d
Blank Lab ID: 1373718

54 for SaQQnp:
1e02e22001s1e02e2200e

) np(1,p bRSM21 2540C

OaraQmnr ) np(l.p LUS /4L DL yntp
To,al DtppolPrG SoltGo 3000y 10000 9100 (g/lL

Batch Information

AnalRtual Ba,uh: STS6772

AnalRtual MmhoG SMe1 3204

Inp,r( Qm,:

AnalRp,: SB5

AnalRtual Da,mTtQm 8/1v/e0e0 3:06:980M

Ortn, Da,m 10/07/e0e0 e:96:1eOM

€00 x np, Oo,,nt DrtPmAnuhoragnsAK v3318

S. S NorhAQrriua INUE |4\ 07m6e@929 f vO7B61B901 wwwE pBgpEioQ
|

MnQbnrof S. S. ro(C
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s Duplicate Sample Summary

Original Sample ID: 1204302004 Analysis Date: 08/19/2020 17:06
Duplicate Sample ID: 1575721 Matrix: Water (Surface, Eff., Ground)
QC for Samples:

1204244001, 1204244002

\. Results by SM21 2540C

NAME Original Duplicate Units RPD (%) RPD CL
Total Dissolved Solids 378000 370000 ug/L 2.10 (<5)

Batch Information

Analytical Batch: STS6774
Analytical Method: SM21 2540C
Instrument:

Analyst: S.S

Print Date: 10/07/2020 2:36:13PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [STS6774]
Blank Spike Lab ID: 157571t
Daf ynalzde8: 0/ ult 2020 17:06

- C for Sa%pleM 1204244001E1204244002

\__ s eMIMbz SM21 2540C

Blank Spike ,cQLP

mara%eAer Spike selMIA
ToAal DiMbI<e8 Soli8M 999000 905000

Batch Information

y nalzARal BaA&V: STS6774

y nalzARal x eAo8: SM21 2540C
InMKkc %enA

ynalzMA S.S

nrinADa/e: 10071020 2:96:15mx

Spike DcpliRaf ID: LCSD for HBN 1204244
[STS6774]

Spike DcpliRaf Lab ID: 1575720

x aAiW ( afer ,ScrfaReE. ff@&) rocn8P

Spike DcpliRake ,cQLP

smD CL

Spike seMlA seR,gP CL smD gP
999000 906000 t2

, 75M25 P 009

200 ( eMAmoAer Dri<e y nRvoraCeEy K t 551/

,35P

S) S NorAvy%eeriRa InRG 4 67662@949 £t 07G61G01 www@MBEMEO%
|

x e%ber of S) S) rocp
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— Method Blank

Blank ID: MB for HBN 1810898 [THOG/1363] Matrix: Water (Surface, Eff., Ground)
Blank Lab ID: 1577474

QC for Samples:
1204244001, 1204244002

\___ Results by EPA 1664B

Parameter Results LOQ/CL DL Units
Oil & Grease HEM 2000U 4000 1000 ug/L

Batch Information

Analytical Batch: THOG1363

Analytical Method: EPA 1664B

Instrument:

Analyst: EWW

Analytical Date/Time: 8/27/2020 9:11:25AM

Print Date: 10/07/2020 2:36:17PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [THOG1363] Spike Duplicate ID: LCSD for HBN 1204244
Blank Spike Lab ID: 1577475 [THOG1363]
Date Analyzed: 08/27/2020 09:11 Spike Duplicate Lab ID: 1577476

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\_. Results by EPA 1664B

Blank Spike (ug/L) Spike Duplicate (ug/L)
Parameter Spike Result Rec (%) Spike Result Rec (%) CL RPD (%) RPD CL
Oil & Grease HEM 40000 37400 94 40000 36400 91 (78-114) 2.70 (<18)

Batch Information

Analytical Batch: THOG1363
Analytical Method: EPA 1664B
Instrument:

Analyst: EWW

Print Date: 10/07/2020 2:36:19PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
1 Member of SGS Group
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s Matrix Spike Summary

Original Sample ID: 1577477 Analysis Date: 08/27/2020 9:11
MS Sample ID: 1577478 MS Analysis Date: 08/27/2020 9:11
MSD Sample ID:

Analysis Date:
Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\. Results by EPA 1664B
Matrix Spike (ug/L) Spike Duplicate (ug/L)
Parameter Sample Spike Result Rec (%) Spike  Result Rec(%) CL RPD (%) RPDCL
Oil & Grease HEM 14700 43000 48900 80 78-114

Batch Information

Analytical Batch: THOG1363

Analytical Method: EPA 1664B

Instrument:

Analyst: EWW

Analytical Date/Time: 8/27/2020 9:11:25AM

Print Date: 10/07/2020 2:36:21PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. | 4 907 562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810541 [VXX/36158] Matrix: Water (Surface, Eff., Ground)
Blank Lab ID: 1575761

QC for Samples:
1204244001, 1204244002, 1204244003

\__ Results by AK101

Parameter Results LOQ/CL DL Units

Gasoline Range Organics 0.0500U 0.100 0.0310 mg/L
Surrogates

4-Bromofluorobenzene (surr) 96.8 50-150 %

Batch Information

Analytical Batch: VFC15292 Prep Batch: VXX36158

Analytical Method: AK101 Prep Method: SW5030B

Instrument: Agilent 7890A PID/FID Prep Date/Time: 8/18/2020 6:00:00AM
Analyst: ALJ Prep Initial Wt./Vol.: 5 mL

Analytical Date/Time: 8/18/2020 12:35:00PM Prep Extract Vol: 5 mL

Print Date: 10/07/2020 2:36:22PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [VXX36158] Spike Duplicate ID: LCSD for HBN 1204244
Blank Spike Lab ID: 1575764 [VXX36158]
Date Analyzed: 08/18/2020 13:28 Spike Duplicate Lab ID: 1575765

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002, 1204244003

\__ Results by AK101

Blank Spike (mg/L) Spike Duplicate (mg/L)
Parameter Spike Result Rec (%) Spike Result Rec (%) CL RPD (%) RPD CL
Gasoline Range Organics 1.00 1.09 109 1.00 1.02 102 (60-120) 6.70 (<20)
Surrogates

4-Bromofluorobenzene (surr) 0.0500 109 109 0.0500 106 106 (50-150) 2.50
Batch Information

Analytical Batch: VFC15292 Prep Batch: VXX36158

Analytical Method: AK101 Prep Method: SW5030B

Instrument: Agilent 7890A PID/FID Prep Date/Time: 08/18/2020 06:00

Analyst: ALJ Spike Init Wt./Vol.: 1.00 mg/L  Extract Vol: 5 mL

Dupe Init Wt./Vol.: 1.00 mg/L Extract Vol: 5 mL

Print Date: 10/07/2020 2:36:24PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 997 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810541 [VXX/36158]
Blank Lab ID: 1575761

QC for Samples:
1204244001, 1204244002, 1204244003

\__ Results by SW8021B

Parameter Results
Benzene 0.250U
Ethylbenzene 0.500U
o-Xylene 0.500U
P & M -Xylene 1.00U
Toluene 0.500U
Xylenes (total) 1.50U
Surrogates

1,4-Difluorobenzene (surr) 100

Batch Information

Analytical Batch: VFC15292

Analytical Method: SW8021B

Instrument: Agilent 7890A PID/FID

Analyst: ALJ

Analytical Date/Time: 8/18/2020 12:35:00PM

Print Date: 10/07/2020 2:36:27PM

Matrix: Water (Surface, Eff., Ground)

LOQ/CL
0.500
1.00
1.00
2.00
1.00
3.00

77-115

Prep Batch: VXX36158

Prep Method: SW5030B

Prep Date/Time: 8/18/2020 6:00:00AM
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

DL

0.150
0.310
0.310
0.620
0.310
0.930

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

%

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [VXX36158]

Blank Spike Lab ID: 1575762

Date Analyzed: 08/18/2020 13:10

QC for Samples: 1204244001, 1204244002, 1204244003

‘. Results by SW8021B

Spike Duplicate ID: LCSD for HBN 1204244

[VXX36158]

Spike Duplicate Lab ID: 1575763

Matrix: Water (Surface, Eff., Ground)

Blank Spike (ug/L)
Parameter Spike Result Rec (%)
Benzene 100 97.9 98
Ethylbenzene 100 97.5 98
o-Xylene 100 103 103
P & M -Xylene 200 200 100
Toluene 100 92.8 93
Xylenes (total) 300 303 101

Surrogates

1,4-Difluorobenzene (surr) 50 108 108

Batch Information

Analytical Batch: VFC15292
Analytical Method: SW8021B
Instrument: Agilent 7890A PID/FID
Analyst: ALJ

Print Date: 10/07/2020 2:36:29PM

SGS North America Inc.

Spike Duplicate (ug/L)
Rec (%)

Spike Result

100
100
100
200
100
300

50

107
103
108
210
99.1
318

108

Prep Batch: VXX36158
Prep Method: SW5030B

107
103
108
105
99

106

108

cL

(80-120)
(75-125)
(80-120)
(75-130 )
(75-120)
(79-121)

(77-115)

Prep Date/Time: 08/18/2020 06:00
Spike Init Wt./Vol.: 100 ug/L  Extract Vol: 5 mL
Dupe Init Wt./Vol.: 100 ug/L Extract Vol: 5 mL

200 West Potter Drive Anchorage, AK 95518

RPD (%) RPD CL

9.10 (<20)
5.20 (<20)
4.80 (<20)
4.70 (<20)
6.60 (<20)
4.80 (<20)
0.00

t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810531 [WAT/11576] Matrix: Drinking Water
Blank Lab ID: 1575722

QC for Samples:
1204244001, 1204244002

\__ Results by SM23 4500S D

Parameter Results LOQ/CL DL Units
Sulfide 50.0U 100 31.0 ug/L

Batch Information

Analytical Batch: WAT11576

Analytical Method: SM23 4500S D
Instrument:

Analyst: EWW

Analytical Date/Time: 8/19/2020 5:02:10PM

Print Date: 10/07/2020 2:36:31PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [WAT11576]
Blank Spike Lab ID: 1575723
Date Analyzed: 08/19/2020 17:02

Matrix: Drinking Water
QC for Samples: 1204244001, 1204244002

‘.. Results by SM23 4500S D

Blank Spike (ug/L)
Parameter Spike Result Rec (%) CL
Sulfide 499 380 76 (75-125)

Batch Information

Analytical Batch: WAT11576
Analytical Method: SM23 4500S D
Instrument:

Analyst: EWW

Print Date: 10/07/2020 2:36:33PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group
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s Matrix Spike Summary

Original Sample 1D: 1204244001 Analysis Date: 08/19/2020 17:02
MS Sample ID: 1575725 MS Analysis Date: 08/19/2020 17:02
MSD Sample ID: 1575726 MSD Analysis Date: 08/19/2020 17:02

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\ Results by SM23 4500S D

Matrix Spike (ug/L) Spike Duplicate (ug/L)
Parameter Sample Spike Result Rec (%) Spike Result Rec (%) CL RPD (%) RPDCL
Sulfide 50.0U 499 390 78 499 380 76 75-125  2.60 (<25)

Batch Information

Analytical Batch: WAT11576

Analytical Method: SM23 4500S D
Instrument:

Analyst: EWW

Analytical Date/Time: 8/19/2020 5:02:10PM

Print Date: 10/07/2020 2:36:35PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. | 4 907 562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810420 (WFI/2885)
Blank Lab ID: 1575285

QC for Samples:
1204244001, 1204244002

. Results by SM21 4500NO3-F

Parameter Results
Nitrate-N 100U
Nitrite-N 100U
Total Nitrate/Nitrite-N 100U

Batch Information

Analytical Batch: WFI2885

Analytical Method: SM21 4500NO3-F
Instrument: Astoria segmented flow

Analyst: EWW

Analytical Date/Time: 8/17/2020 7:10:54PM

Print Date: 10/07/2020 2:36:36PM

200 West Potter Drive Anchorage, AK 95518

Matrix: Water (Surface, Eff., Ground)

LOQ/CL
200
200
200

DL

50.0
50.0
50.0

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Units
ug/L
ug/L
ug/L

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810420 (WFI/2885)
Blank Lab ID: 1575287

QC for Samples:
1204244001, 1204244002

. Results by SM21 4500NO3-F

Parameter Results
Nitrate-N 100U
Nitrite-N 100U
Total Nitrate/Nitrite-N 100U

Batch Information

Analytical Batch: WFI2885

Analytical Method: SM21 4500NO3-F
Instrument: Astoria segmented flow

Analyst: EWW

Analytical Date/Time: 8/17/2020 7:56:23PM

Print Date: 10/07/2020 2:36:36PM

200 West Potter Drive Anchorage, AK 95518

Matrix: Water (Surface, Eff., Ground)

LOQ/CL
200
200
200

DL

50.0
50.0
50.0

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Units
ug/L
ug/L
ug/L

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [WF12885]
Blank Spike Lab ID: 1575284
Date Analyzed: 08/17/2020 19:09

QC for Samples: 1204244001, 1204244002

Matrix: Water (Surface, Eff., Ground)

‘.. Results by SM21 4500NO3-F

Blank Spike (ug/L)
Parameter Spike Result Rec (%)
Nitrate-N 2500 2420 97
Nitrite-N 2500 2570 103
Total Nitrate/Nitrite-N 5000 4990 100

Batch Information

Analytical Batch: WFI2885
Analytical Method: SM21 4500NO3-F
Instrument: Astoria segmented flow
Analyst: EWW

Print Date: 10/07/2020 2:36:38PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc. 14 997 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [WF12885]
Blank Spike Lab ID: 1575286
Date Analyzed: 08/17/2020 19:54

QC for Samples: 1204244001, 1204244002

Matrix: Water (Surface, Eff., Ground)

‘.. Results by SM21 4500NO3-F

Blank Spike (ug/L)
Parameter Spike Result Rec (%)
Nitrate-N 2500 2380 95
Nitrite-N 2500 2570 103
Total Nitrate/Nitrite-N 5000 4950 99

Batch Information

Analytical Batch: WFI2885
Analytical Method: SM21 4500NO3-F
Instrument: Astoria segmented flow
Analyst: EWW

Print Date: 10/07/2020 2:36:38PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc. 14 997 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Matrix Spike Summary

Original Sample 1D: 1204191001 Analysis Date: 08/17/2020 18:21
MS Sample ID: 1575235 MS Analysis Date: 08/17/2020 18:23
MSD Sample ID: 1575236 MSD Analysis Date: 08/17/2020 18:25

Matrix: Drinking Water
QC for Samples:

\~ Results by SM21 4500NO3-F

Matrix Spike (ug/L) Spike Duplicate (ug/L)
Parameter Sample Spike Result Rec (%) Spike Result Rec (%) CL RPD (%) RPDCL
Total Nitrate/Nitrite-N 200U 5000 5070 101 5000 5100 102 90-110 042 (<25)

Batch Information

Analytical Batch: WF12885

Analytical Method: SM21 4500NO3-F
Instrument: Astoria segmented flow

Analyst: EWW

Analytical Date/Time: 8/17/2020 6:23:39PM

Print Date: 10/07/2020 2:36:40PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. | 4 907 562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Matrix Spike Summary

Original Sample ID: 1204270001 Analysis Date: 08/17/2020 20:05
MS Sample ID: 1575237 MS Analysis Date: 08/17/2020 20:06
MSD Sample ID: 1575238 MSD Analysis Date: 08/17/2020 20:08

Matrix: Drinking Water
QC for Samples: 1204244001, 1204244002

\~ Results by SM21 4500NO3-F

Matrix Spike (ug/L) Spike Duplicate (ug/L)
Parameter Sample Spike Result Rec (%) Spike Result Rec (%) CL RPD (%) RPDCL
Total Nitrate/Nitrite-N 200U 5000 5290 106 5000 5440 109 90-110  2.70 (<25)

Batch Information

Analytical Batch: WF12885

Analytical Method: SM21 4500NO3-F
Instrument: Astoria segmented flow

Analyst: EWW

Analytical Date/Time: 8/17/2020 8:06:54PM

Print Date: 10/07/2020 2:36:40PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. | 4 907 562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Matrix Spike Summary

Original Sample ID: 1209562009 Analysis Date: 08/17/2020 19:14
MS Sample ID: 1575239 MS Analysis Date: 08/17/2020 19:16
MSD Sample ID: 1575240 MSD Analysis Date: 08/17/2020 19:17

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\~ Results by SM21 4500NO3-F

Matrix Spike (ug/L) Spike Duplicate (ug/L)
Parameter Sample Spike Result Rec (%) Spike Result Rec (%) CL RPD (%) RPD CL
Total Nitrate/Nitrite-N 693 5000 5770 102 5000 5930 105 90-110  2.60 (<25)

Batch Information

Analytical Batch: WF12885

Analytical Method: SM21 4500NO3-F
Instrument: Astoria segmented flow

Analyst: EWW

Analytical Date/Time: 8/17/2020 7:16:09PM

Print Date: 10/07/2020 2:36:40PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. | 4 907 562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810548 [WTC/3028] Matrix: Water (Surface, Eff., Ground)
Blank Lab ID: 1575789

QC for Samples:
1204244001, 1204244002

. Results by SM 5310B

Parameter Results LOQ/CL DL Units
Total Organic Carbon 500U 1000 400 ug/L

Batch Information

Analytical Batch: WTC3028

Analytical Method: SM 5310B

Instrument: TOC Analyzer 2

Analyst: EWW

Analytical Date/Time: 8/18/2020 8:20:48PM

Print Date: 10/07/2020 2:36:41PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [WTC3028]
Blank Spike Lab ID: 1575787
Date Analyzed: 08/18/2020 20:06

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

‘. Results by SM 5310B

Blank Spike (ug/L)
Parameter Spike Result Rec (%) CL
Total Organic Carbon 75000 73600 98 (80-120)

Batch Information

Analytical Batch: WTC3028
Analytical Method: SM 5310B
Instrument: TOC Analyzer 2
Analyst: EWW

Print Date: 10/07/2020 2:36:44PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group
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s Matrix Spike Summary

Original Sample ID: 1204110001 Analysis Date: 08/18/2020 20:36
MS Sample ID: 1575790 MS Analysis Date: 08/18/2020 20:51
MSD Sample ID: 1575791 MSD Analysis Date: 08/18/2020 21:05

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\. Results by SM 5310B

Matrix Spike (ug/L) Spike Duplicate (ug/L)
Parameter Sample Spike Result Rec (%) Spike Result Rec (%) CL RPD (%) RPD CL
Total Organic Carbon 4170 10000 13700 96 10000 14200 100 75-125  3.40 (<25)

Batch Information

Analytical Batch: WTC3028

Analytical Method: SM 5310B

Instrument: TOC Analyzer 2

Analyst: EWW

Analytical Date/Time: 8/18/2020 8:51:17PM

Print Date: 10/07/2020 2:36:45PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. | 4 907 562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Duplicate Sample Summary

Original Sample ID: 1204076001 Analysis Date: 08/17/2020 13:28
Duplicate Sample ID: 1575209 Matrix: Drinking Water
QC for Samples:

1204244001, 1204244002

\.. Results by SM21 4500-H B

NAME Original Duplicate Units RPD (%) RPD CL
pH 8.0 8.00 pH units 0.00 (<5)

Batch Information

Analytical Batch: WT15462
Analytical Method: SM21 4500-H B
Instrument: Titration

Analyst: EWW

Print Date: 10/07/2020 2:36:47PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 £ 907.561.5301 www.us.sgs.com
I Member of SGS Group
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s Duplicate Sample Summary

Original Sample ID: 1204118001 Analysis Date: 08/17/2020 13:46
Duplicate Sample ID: 1575210 Matrix: Drinking Water
QC for Samples:

1204244001, 1204244002

\.. Results by SM21 4500-H B

NAME Original Duplicate Units RPD (%) RPD CL
pH 7.2 7.20 pH units 0.00 (<5)

Batch Information

Analytical Batch: WT15462
Analytical Method: SM21 4500-H B
Instrument: Titration

Analyst: EWW

Print Date: 10/07/2020 2:36:47PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 £ 907.561.5301 www.us.sgs.com
I Member of SGS Group
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s Duplicate Sample Summary

Original Sample ID: 1204247001 Analysis Date: 08/17/2020 15:34
Duplicate Sample ID: 1575211 Matrix: Water (Surface, Eff., Ground)
QC for Samples:

1204244001, 1204244002

\.. Results by SM21 4500-H B

NAME Original Duplicate Units RPD (%) RPD CL
pH 8.1 8.10 pH units 0.00 (<5)

Batch Information

Analytical Batch: WT15462
Analytical Method: SM21 4500-H B
Instrument: Titration

Analyst: EWW

Print Date: 10/07/2020 2:36:47PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [WTI5462]
Blank Spike Lab ID: 1575206
Date Analyzed: 08/17/2020 10:20

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\__ Results by SM21 4500-H B

Blank Spike (pH units)

Parameter Spike Result Rec (%) CL
pH 6.99 7.00 100 (99-101)

Batch Information

Analytical Batch: WTI5462
Analytical Method: SM21 4500-H B
Instrument: Titration

Analyst: EWW

Print Date: 10/07/2020 2:36:49PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810418 [WTI/5463] Matrix: Water (Surface, Eff., Ground)
Blank Lab ID: 1575212

QC for Samples:
1204244001, 1204244002

\__ Results by SM21 2510B

Parameter Results LOQ/CL DL Units
Conductivity 2.00J 5.00 1.50 umhos/cm

Batch Information

Analytical Batch: WTI15463

Analytical Method: SM21 2510B

Instrument: Titration

Analyst: EWW

Analytical Date/Time: 8/17/2020 10:49:12AM

Print Date: 10/07/2020 2:36:51PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Duplicate Sample Summary

Original Sample ID: 1204118001 Analysis Date: 08/17/2020 13:46
Duplicate Sample ID: 1575216 Matrix: Drinking Water
QC for Samples:

1204244001, 1204244002

\. Results by SM21 2510B

NAME Original Duplicate Units RPD (%) RPD CL
Conductivity 94.6 94.5 umhos/cm 0.11 (<20)

Batch Information

Analytical Batch: WT15463
Analytical Method: SM21 2510B
Instrument: Titration

Analyst: EWW

Print Date: 10/07/2020 2:36:52PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [WTI1546] b
Blank Spike La7 ID: 15t 521]
Da/ ynalzde8: 0/ RtR020 0s:42

( akic: Waker ,Sxrfake. Gff). Proxn8m
h C for SaQpleM 1204244001. 1204244002

\_ ueMkIM7z SM21 2510B

Blank Spike ,xQ- oMEQmM

YaraQeler Spike uelklA  ueE 9m CL
Con8xEA3i& s)24 10)1 10s , sOvI10 m

Batch Information

y nalzAEal BaA: WTI5463
ynalzAEl ( eAo8: SM21 2510B
InMkxQenA Titration

y nalzMA EWW

VrinADaks: TORT 12020 21 6:5] %

) 200 WeM\YoAer Dri3e y nE- orage. yK s551/
SP S NorA yQeriEa InE)

t sOt )562)2] 4] f sOt )561)5] 01 www)x MMIMEoQ
| ( eQ7er of SPS Proxp
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— Method Blank

Blank ID: MB for HBN 1810795 [WXX/13413]
Blank Lab ID: 1577010

QC for Samples:
1204244001, 1204244002

\___ Results by EPA 300.0

Parameter Results
Chloride 100U
Fluoride 100U
Sulfate 58.0J

Batch Information

Analytical Batch: WIC6080

Analytical Method: EPA 300.0

Instrument: 930 Metrohm compact IC flex
Analyst: DMM

Analytical Date/Time: 8/24/2020 2:07:57PM

Print Date: 10/07/2020 2:36:55PM

Matrix: Water (Surface, Eff., Ground)

LOQ/CL DL Units
200 50.0 ug/L
200 50.0 ug/L
200 50.0 ug/L

Prep Batch: WXX13413

Prep Method: METHOD

Prep Date/Time: 8/24/2020 12:45:00PM
Prep Initial Wt./Vol.: 10 mL

Prep Extract Vol: 10 mL

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [WXX13413]
Blank Spike Lab ID: 1577011
Date Analyzed: 08/24/2020 14:27

QC for Samples: 1204244001, 1204244002

Matrix: Water (Surface, Eff., Ground)

\_. Results by EPA 300.0

Blank Spike (ug/L)

Parameter Spike Result Rec (%) CL
Chloride 5000 5040 101 (90-110)
Fluoride 5000 5120 102 (90-110)
Sulfate 5000 5410 108 (90-110)
Batch Information

Analytical Batch: WIC6080 Prep Batch: WXX13413

Analytical Method: EPA 300.0 Prep Method: METHOD

Instrument: 930 Metrohm compact IC flex Prep Date/Time: 08/24/2020 12:45

Analyst: DMM Spike Init Wt./Vol.: 5000 ug/L  Extract Vol: 10 mL

Dupe Init Wt./Vol.:  Extract Vol:

Print Date: 10/07/2020 2:36:57/PM
200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 997 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Matrix Spike Summary

Original Sample ID: 1577013 Analysis Date: 08/24/2020 15:05
MS Sample ID: 1577014 MS Analysis Date: 08/24/2020 15:24
MSD Sample ID: Analysis Date:

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\. Results by EPA 300.0

Matrix Spike (ug/L) Spike Duplicate (ug/L)
Parameter Sample Spike Result Rec (%) Spike  Result Rec(%) CL RPD (%) RPDCL
Chloride 1630 5000 6690 101 90-110
Fluoride 120J 5000 4890 95 90-110
Sulfate 15300 5000 19500 84 * 90-110
Batch Information

Analytical Batch: WIC6080 Prep Batch: WXX13413

Analytical Method: EPA 300.0 Prep Method: EPA 300.0 Extraction Waters/Liquids

Instrument: 930 Metrohm compact IC flex Prep Date/Time: 8/24/2020 12:45:00PM

Analyst: DMM Prep Initial Wt./Vol.: 10.00mL

Analytical Date/Time: 8/24/2020 3:24:15PM Prep Extract Vol: 10.00mL

Print Date: 10/07/2020 2:36:59PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. | 4 907 562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Matrix Spike Summary

Original Sample ID: 1577015 Analysis Date: 08/24/2020 18:53
MS Sample ID: 1577017 MS Analysis Date: 08/25/2020 9:25
MSD Sample ID: Analysis Date:

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\. Results by EPA 300.0

Matrix Spike (ug/L) Spike Duplicate (ug/L)
Parameter Sample Spike Result Rec (%) Spike  Result Rec(%) CL RPD (%) RPDCL
Chloride 1720 5000 6830 102 90-110
Fluoride 98.0J 5000 4760 93 90-110
Sulfate 1280 5000 6340 101 90-110
Batch Information

Analytical Batch: WIC6080 Prep Batch: WXX13413

Analytical Method: EPA 300.0 Prep Method: EPA 300.0 Extraction Waters/Liquids

Instrument: 930 Metrohm compact IC flex Prep Date/Time: 8/24/2020 12:45:00PM

Analyst: DMM Prep Initial Wt./Vol.: 10.00mL

Analytical Date/Time: 8/25/2020 9:25:32AM Prep Extract Vol: 10.00mL

Print Date: 10/07/2020 2:36:59PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. | 4 907 562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810870 [WXX/13415] Matrix: Water (Surface, Eff., Ground)
Blank Lab ID: 1577329

QC for Samples:
1204244001, 1204244002

\__ Results by SM23 4500-N D

Parameter Results LOQ/CL DL Units
Total Kjeldahl Nitrogen 500U 1000 310 ug/L

Batch Information

Analytical Batch: WDA4841 Prep Batch: WXX13415

Analytical Method: SM23 4500-N D Prep Method: METHOD

Instrument: Discrete Analyzer 2 Prep Date/Time: 8/26/2020 10:13:00AM
Analyst: EWW Prep Initial Wt./Vol.: 25 mL

Analytical Date/Time: 8/26/2020 4:00:40PM Prep Extract Vol: 25 mL

Print Date: 10/07/2020 2:37:00PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [WXX13415] Spike Duplicate ID: LCSD for HBN 1204244
Blank Spike Lab ID: 1577330 [WXX13415]
Date Analyzed: 08/26/2020 16:01 Spike Duplicate Lab ID: 1577331

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\__ Results by SM23 4500-N D

Blank Spike (ug/L) Spike Duplicate (ug/L)

Parameter Spike Result Rec (%) Spike Result Rec (%) CL RPD (%) RPD CL
Total Kjeldahl Nitrogen 4000 3870 97 4000 3520 88 (75-125) 9.50 (<25)
Batch Information

Analytical Batch: WDA4841 Prep Batch: WXX13415

Analytical Method: SM23 4500-N D Prep Method: METHOD

Instrument: Discrete Analyzer 2 Prep Date/Time: 08/26/2020 10:13

Analyst: EWW Spike Init Wt./Vol.: 4000 ug/L  Extract Vol: 25 mL

Dupe Init Wt./Vol.: 4000 ug/L Extract Vol: 25 mL

Print Date: 10/07/2020 2:37:03PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 997 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Matrix Spike Summary

Original Sample ID: 1204302004 Analysis Date: 08/26/2020 16:07
MS Sample ID: 1577332 MS Analysis Date: 08/26/2020 16:08
MSD Sample ID: 1577333 MSD Analysis Date: 08/26/2020 16:09

Matrix: Water (Surface, Eff., Ground)
QC for Samples: 1204244001, 1204244002

\ Results by SM23 4500-N D

Matrix Spike (ug/L) Spike Duplicate (ug/L)
Parameter Sample Spike Result Rec (%) Spike  Result Rec(%) CL RPD (%) RPDCL
Total Kjeldahl Nitrogen 500U 4000 3830 96 4000 3820 95 75-125  0.42 (<25)
Batch Information

Analytical Batch: WDA4841 Prep Batch: WXX13415

Analytical Method: SM23 4500-N D Prep Method: Distillation TKN by Phenate (W)

Instrument: Discrete Analyzer 2 Prep Date/Time: 8/26/2020 10:13:00AM

Analyst: EWW Prep Initial Wt./Vol.: 25.00mL

Analytical Date/Time: 8/26/2020 4:08:30PM Prep Extract Vol: 25.00mL

Print Date: 10/07/2020 2:37:04PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. | 4 907 562.2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810470 [XXX/43681] Matrix: Water (Surface, Eff., Ground)
Blank Lab ID: 1575486

QC for Samples:
1204244001, 1204244002

\___ Results by AK102

Parameter Results LOQ/CL DL Units

Diesel Range Organics 0.279J 0.600 0.180 mg/L
Surrogates

5a Androstane (surr) 104 60-120 %

Batch Information

Analytical Batch: XFC15711 Prep Batch: XXX43681

Analytical Method: AK102 Prep Method: SW3520C

Instrument: Agilent 7890B R Prep Date/Time: 8/18/2020 7:25:52PM
Analyst: CDM Prep Initial Wt./Vol.: 250 mL

Analytical Date/Time: 8/30/2020 7:02:00PM Prep Extract Vol: 1 mL

Print Date: 10/07/2020 2:37:06PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [XXX43681]
Blank Spike Lab ID: 1575487
Date Analyzed: 08/30/2020 19:12

QC for Samples: 1204244001, 1204244002

\_ Results by AK102

Spike Duplicate ID: LCSD for HBN 1204244
[XXX43681]
Spike Duplicate Lab ID: 1575488

Matrix: Water (Surface, Eff., Ground)

Blank Spike (mg/L)
Parameter Spike Result Rec (%)
Diesel Range Organics 20 241 121
Surrogates
5a Androstane (surr) 0.4 137 137

Batch Information

Analytical Batch: XFC15711
Analytical Method: AK102
Instrument: Agilent 7890B R
Analyst: CDM

Print Date: 10/07/2020 2:37:08PM

SGS North America Inc.

Spike Duplicate (mg/L)

Spike  Result Rec(%) CL RPD (%) RPDCL
20 21.0 105 (75-125)  13.70 (<20)

0.4

120 120 (60-120)  12.80

Prep Batch: XXX43681

Prep Method: SW3520C

Prep Date/Time: 08/18/2020 19:25

Spike Init Wt./Vol.: 20 mg/L  Extract Vol: 1 mL
Dupe Init Wt./Vol.: 20 mg/L Extract Vol: 1 mL

200 West Potter Drive Anchorage, AK 95518
t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1810470 [XXX/43681] Matrix: Water (Surface, Eff., Ground)
Blank Lab ID: 1575486

QC for Samples:
1204244001, 1204244002

. Results by AK103

Parameter Results LOQ/CL DL Units

Residual Range Organics 0.250U 0.500 0.150 mg/L
Surrogates

n-Triacontane-d62 (surr) 113 60-120 %

Batch Information

Analytical Batch: XFC15711 Prep Batch: XXX43681

Analytical Method: AK103 Prep Method: SW3520C

Instrument: Agilent 7890B R Prep Date/Time: 8/18/2020 7:25:52PM
Analyst: CDM Prep Initial Wt./Vol.: 250 mL

Analytical Date/Time: 8/30/2020 7:02:00PM Prep Extract Vol: 1 mL

Print Date: 10/07/2020 2:37:10PM

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1204244 [XXX43681]
Blank Spike Lab ID: 1575487
Date Analyzed: 08/30/2020 19:12

QC for Samples: 1204244001, 1204244002

\_ Results by AK102

Spike Duplicate ID: LCSD for HBN 1204244
[XXX43681]
Spike Duplicate Lab ID: 1575488

Matrix: Water (Surface, Eff., Ground)

Blank Spike (mg/L)
Parameter Spike Result Rec (%)
Residual Range Organics 20 23.9 119
Surrogates
n-* riacontane-d62 (surr) 0.4 132 132

Batch Information

Analytical BatcT: XFC15711
Analytical MetTod: AK102
Instrument: Agilent 7890B R
Analyst: CDM

Print Date: 10/07/2020 2:37:13PM

SGS NortT America Inc.

Spike Duplicate (mg/L)

Spike  Result Rec(%) CL RPD (%) RPDCL
20 20.6 103 (60-120) 14.70 (<20)
h 0.4 117 117 (60-120) 11.90

Prep BatcT: XXX42381

Prep MetTod: S6 25WC

Prep Date/* ime: 08/18/VOV® 19:V\6

Spike Init Wt./Vol.: 20 mg/L  Extract Vol: 1 mL
Dupe Init Wt./Vol.: 20 mg/L Extract Vol: 1 mL

200 West Potter Drive AncTorage, AK 95518
t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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Dawkins, Jennifer A (Fairbanks)

From: Dawkins, Jennifer A (Fairbanks)

Sent: Wednesday, August 19, 2020 9:59 AM
To: Dawkins, Jennifer A (Fairbanks)
Subject: 1204244 Change Order

J-flags are needed for 1204244, per client.

Jennifer A-B Dawkins
Environment, Health & Safety
Fairbanks Client Services

Project Manager - Alaska
SGS

3180 Peger Rd. Ste. 190
Fairbanks, AK 99709
907-474-8656

907-322-8444
jennifer.dawkins@sgs.com
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e-Sample Receipt Form

SGS Workorder #: 1204244 1 2 0 4 2 4 &

Review Criteria feondition cves. o, iaf Exceptions Noted below
hain of Custody / Temperature Requirements
Were Custody Seals intact? Note # & location

C

" N/A"Exemption permitted if sampler hand carries/delivers.

1F, 1B

COC accompanied samples?

DOD: Were samples received in COC corresponding coolers?|| N/A

" N/A"**Exemption permitted if chilled & collected <8 hours ago, or for samples where chilling is not required

Temperature blank compliant* (i.e., 0-6 °C after CF)? Cooler ID: 1 @ °dTherm. ID:|D58
Cooler ID: 2 @ °d Therm. ID:|D50
If samples received without a temperature blank, the "cooler temperature" will be Cooler ID: 3 @ °Therm. ID:|D58
documented instead & "COOLER TEMP" will be noted to the right. "ambient" or "chilled" will -
be noted if neither is available. Cooler ID: @ QTherm. ID:
Cooler ID: @ °JTherm. ID:

*If >6°C, were samples collected <8 hours ago? || N/A

If <0°C, were sample containers ice free? || N/A

Note: Identify containers received at nhon-compliant temperature .
Use form FS-0029 if more space is needed.

Holding Time / Documenta_tion / ngple Condition Requirements |Note: Refer to form F-083 "Sample Guide" for specific holding times.
Were samples received within holding time?-

Do samples match COC** (i.e.,sample IDs,dates/times collected)?_l
**Note: If times differ <lhr, record details & login per COC.

***Note: If sample information on containers differs from COC, SGS will default to COC information|

Were analytical requests clear? (i.e., method is specified for analyses-
with multiple option for analysis (Ex: BTEX, Metals)

" N/A!!***Exemption permitted for metals (e.q,200.8/6020A).

Were proper containers (type/mass/volume/preservative***)used?-

Volatile / LL-Hg Requirements

Were Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?
Were all water VOA vials free of headspace (i.e., bubbles < 6mm)?
Were all soil VOAs field extracted with MeOH+BFB?|| N/A

Note to Client: Any "No", answer above indicates non-compliance with standard procedures and may impact data quality.

Additional notes (if applicable):

Cooler #3 only had arsenic samples in it.

FA2H 7SREFM_20190325



Container Id

Sample Containers and Preservatives

Preservative

1204244001-A
1204244001-B
1204244001-C
1204244001-D
1204244001-E
1204244001-F
1204244001-G
1204244001-H
1204244001-I

1204244001-J

1204244001-K
1204244001-L
1204244001-M
1204244001-N
1204244001-0
1204244001-P
1204244001-Q
1204244002-A
1204244002-B
1204244002-C
1204244002-D
1204244002-E
1204244002-F
1204244002-G
1204244002-H
1204244002-1I

1204244002-J

1204244002-K
1204244002-L
1204244002-M
1204244002-N
1204244002-0
1204244002-P
1204244002-Q
1204244003-A
1204244003-B
1204244003-C

8/25/2020

No Preservative Required
No Preservative Required
No Preservative Required
No Preservative Required
HCL to pH < 2

No Preservative Required
HNO3 to pH < 2

No Preservative Required
HCL to pH < 2

HCL to pH < 2

H2S04 to pH < 2

HCL to pH < 2

HCL to pH < 2

HCL to pH < 2

HCL to pH < 2

HCL to pH < 2

Zn Acetate,NaOH to pH > S

No Preservative Required
No Preservative Required
No Preservative Required
No Preservative Required
HCL to pH < 2

No Preservative Required
HNO3 to pH < 2

No Preservative Required
HCL to pH < 2

HCL to pH < 2

H2S04 to pH < 2

HCL to pH < 2

HCL to pH < 2

HCL to pH < 2

HCL to pH < 2

HCL to pH < 2

Zn Acetate,NaOH to pH > S

HCL to pH < 2
HCLto pH < 2
HCL to pH < 2

Container

Container Id

Preservative

Condition

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Container
Condition
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Container Id Preservative Container Container Id Preservative Container
Condition Condition

Container Condition Glossary
Containers for bacteriological, low level mercury and VOA vials are not opened prior to analysis and will be
assigned condition code OK unless evidence indicates than an inappropriate container was submitted.

OK - The container was received at an acceptable pH for the analysis requested.
BU - The container was received with headspace greater than 6mm.
DM - The container was received damaged.
FR - The container was received frozen and not usable for Bacteria or BOD analyses.
IC - The container provided for microbiology analysis was not a laboratory-supplied, pre-sterilized
container and therefore was not suitable for analysis.
NC- The container provided was not preserved or was under-preserved. The method does not allow for
additional preservative added after collection.
PA - The container was received outside of the acceptable pH for the analysis requested. Preservative was
added upon receipt and the container is now at the correct pH. See the Sample Receipt Form for details on
the amount and lot # of the preservative added.
PH - The container was received outside of the acceptable pH for the analysis requested. Preservative was
added upon receipt, but was insufficient to bring the container to the correct pH for the analysis
requested. See the Sample Receipt Form for details on the amount and lot # of the preservative added.
QN - Insufficient sample quantity provided.
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BAL Report 2034051

T'BrOOKSAPPLIEDLABS

18804 North Creek Parkway, Ste 100, Bothell, WA 98011 - USA - T:206 632 6206 F:206 632 6017 - info@brooksapplied.com

September 2, 2020

SGS Environmental
ATTN: Julie Shumway
200 West Potter Drive
Anchorage AK 99518
julie.shumway@sgs.com

RE: Project SGS-AN1803 Client Project ID: 1204244

Dear Julie Shumway,

On August 20, 2020, Brooks Applied Labs (BAL) received two (2) water samples in a sealed cooler. The
samples were logged-in for dissolved arsenite [(As(lIl)], arsenate [As(V)], monomethylarsonic acid
[MMAs], and dimethylarsinic acid [DMAs]. The sample was filtered in the field by the client. The sample
was received, prepared, analyzed, and stored according to BAL SOPs and EPA methodology.

Arsenic speciation was preformed using ion chromatography inductively coupled plasma collision
reaction cell mass spectrometry (IC-ICP-CRC-MS). Arsenic species are chromatographically separated
on an ion exchange column and then quantified using inductively coupled plasma collision reaction cell
mass spectrometry (ICP-CRC-MS)

If the native sample result and/or the DUP result is not detected (ND) above the MDL, then the associated
RPD is not calculated (N/C).

All data was reported without qualification (aside from concentration qualifiers) and all associated quality
control sample results met the acceptance criteria. BAL, an accredited laboratory, certifies that the
reported results of all analyses for which BAL is NELAP accredited meet all NELAP requirements. For
more information please see the Report Information page in your report.

It should be noted that all Brooks Applied Labs, LLC methods, standard operating procedures, inventions,
ideas, processes, improvements, designs and techniques included or referred to therein, must be
considered and treated as Proprietary Information, protected by the Washington State Trade Secret Act,
RCW 19.108 et seq., and other laws. All Proprietary Information, written or implied, will not be distributed,
copied, or altered in any fashion without prior written consent from Brooks Applied Labs, LLC. All
Proprietary Information (including originals, copies, summaries or other reproductions thereof) shall remain
the property of Brooks Applied Labs, LLC at all times and must be returned upon demand. Furthermore,
products presented in this document may be protected by Federal Patent laws and infringement will be
subject to prosecution in accordance with Title 35 US Code 271.

Sincerely,
Do Weran
Lydia Greaves Don Moran
Client Services Manager Project Coordinator
lydia@brooksapplied.com don@brooksapplied.com

www.brooksapplied.com
Page 80 of 119
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BAL Report 2034051
Project ID: SGS-AN1803 Client PM: Julie Shumway
PM: Amanda Royal Client Project: 1204244

Report Information

Laboratory Accreditation
BAL is accredited by the National Environmental Laboratory Accreditation Program (NELAP) through the State of Florida
Department of Health, Bureau of Laboratories (E87982) and is certified to perform many environmental analyses. BAL is
also certified by many other states to perform environmental analyses. For a current list of our
accreditations/certifications, please visit our website at <http://www.brooksapplied.com/resources/certificates-permits/> or
review Tables 1 and 2 in our Accreditation Information. Results reported relate only to the samples listed in the report.

Field Quality Control Samples
Please be notified that certain EPA methods require the collection of field quality control samples of an appropriate type
and frequency; failure to do so is considered a deviation from some methods and for compliance purposes should only be
done with the approval of regulatory authorities. Please see the specific EPA methods for details regarding required field
quality control samples.

Common Abbreviations

AR as received MS matrix spike

BAL  Brooks Applied Labs MSD matrix spike duplicate

BLK  method blank ND non-detect

BS blank spike NR non-reportable

CAL calibration standard N/C not calculated

CCB continuing calibration blank PS post preparation spike

CCV  continuing calibration verification REC percent recovery

COC  chain of custody record RPD relative percent difference

D dissolved fraction SCV  secondary calibration verification
DUP  duplicate SOP  standard operating procedure
IBL instrument blank SRM reference material

ICV initial calibration verification T total fraction

MDL method detection limit TR total recoverable fraction
MRL method reporting limit

Definition of Data Qualifiers
(Effective 3/23/2020)

An estimated value due to the presence of interferences. A full explanation is presented in the narrative.
Holding time and/or preservation requirements not met. Please see narrative for explanation.
Detected by the instrument, the result is > the MDL but < the MRL. Result is reported and considered an estimate.
Estimated value. A full explanation is presented in the narrative.
Duplicate precision (RPD) was not within acceptance criteria. Please see narrative for explanation.
Spike recovery was not within acceptance criteria. Please see narrative for explanation.
Rejected, unusable value. A full explanation is presented in the narrative.
Result is < the MDL or client requested reporting limit (CRRL). Result reported as the MDL or CRRL.
Result is not BLK-corrected and is within 10x the absolute value of the highest detectable BLK in the batch.
Result is estimated.
Holding time and/or preservation requirements not established for this method; however, BAL recommendations
for holding time were not followed. Please see narrative for explanation.

Xcaomzsece«TxTm
-—

N

These qualifiers are based on those previously utilized by Brooks Applied Labs, those found in the EPA SOW ILM03.0,
Exhibit B, Section lll, pg. B-18, and the USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Superfund Data Review; USEPA; January 2010. These supersede all previous qualifiers ever employed by BAL.

- P(206) 632-6206 - F(206) 632-6017 - info@brooksapplied.com - WA &b SiekiRiied.com

Page 2 of 12



Project ID: SGS-AN1803

PM: Amanda Royal

Issued by: State of Florida Dept. of Health (The NELAC Institute 2016 Standard)

BAL Report 2034051

Client PM: Julie Shumway
Client Project: 1204244

Accreditation Information
Table 1. Accredited method/matrix/analytes for TNI

Issued on: July 27, 2020; Valid to: June 30, 2021
Certificate Number: E87982-35

Method Matrix TNI Accredited Analyte(s)
EPA 1638 Non-Potable Waters Ag, Cd, Cu, Ni, Pb, Sb, Se, Tl, Zn
EPA 200.8 Non-Potable Waters Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Mn, Mo, Ni, Pb, Sb, Se,
T, U,V, Zn
Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, Mg, Mn, Mo, Ni,
Non-Potable Waters Pb. Sb. Se, TI. U, V. Zn
EPA 6020 Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, Mg, Mn, Mo, Ni
Solids/Chemicals & Biological Pb. Sb, Se, TI. V. Zn
Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, Mg, Mn, Mo, Ni,
Non-Potable Waters Pb, Sb, Se, S, Sr, T, U, V, Zn, Hardness
BAL-5000 . . Ag, As, B, Be, Cd, Co, Cr, Cu, Pb, Mo, Ni, Sb, Se, Sn, Sr, Tl,
Solids/Chemicals V. 7n
Riological Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, Mg, Mn, Mo, Ni,
9 Pb, Sb, Se, Sn, TI, V, Zn
EPA 1640 Non-Potable Waters Ag, As, Cd, Cu, Pb, Ni, Zn
Non-Potable Waters,
EPATB31E | sojids/Chemicals & Biological | 1012 Mercury
EPA 1630 Non-Potable Waters Methyl Mercury
BAL-3200 Solids/Chemicals & Biological | Methyl Mercury
BAL-4100 Non-Potable Waters As(Ill), As(V), DMAs, MMAs
BAL-4200 Non-Potable Waters Se(IV), Se(Vl)
BAL-4201 Non-Potable Waters Se(IV), Se(Vl)
Non-Potable Waters
BAL-4300 Solid/Chemicals Cr(vI)
SM2340B Non-Potable Waters Hardness

119
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BAL Report 2034051
Client PM: Julie Shumway
Client Project: 1204244

Project ID: SGS-AN1803
PM: Amanda Royal

Accreditation Information

Table 2. Accredited method/matrix/analytes for ISO (1), Non-Governmental TNI (2),

and DoD/DOE (3)
Issued by: ANAB
Issued on: January 10, 2020; Valid to: March 30, 2022

Method

Matrix

ISO and Non-Gov. TNI
Accredited Analyte(s)

DoD/DOE Accredited
Analytes

EPA 1638 Mod
EPA 200.8 Mod
EPA 6020 Mod
BAL-5000

Non-Potable Waters

Ag, Al, As, B, Ba, Be, Ca,
Cd, Co, Cr, Cu, Fe, Mg, Mn,
Mo, Ni, Pb, Sb, Se, Sn, Sr,
TI,U,V, Zn

Ag, Al, As, Ba, Ca, Cd, Cr,
Cu, Fe, Pb, Mg, Mn, Ni, Sb,
Se, V, Zn

Solids/Chemicals & Biological

Ag, Al, As, B, Ba, Be, Ca,
Cd, Co, Cr, Cu, Fe, Mg, Mn,
Mo, Ni, Pb, Sb, Se, Sn, Sr,
T, V, Zn

Ag, As, Cd, Cr, Cu, Pb, Ni,
Se, Zn

EPA 1640 Mod

Non-Potable Waters

Ag, As, Be, Cd, Cr, Co, Cu,
Pb, Ni, Se, TI, V, Zn

Not Accredited

EPA 1631E Mod
BAL-3100 (waters)
BAL-3101 (solids)

Non-Potable Waters,
Solids/Chemicals &
Biological/Food

Total Mercury

Total Mercury

EPA 1630 Mod
BAL-3200

Non-Potable Waters,
Solids/Chemicals Biological

Methyl Mercury

Methyl Mercury
(excluding Solids/Chemicals)

EPA 1632A Mod
BAL-3300

Non-Potable Waters
Solids/Chemicals

Inorganic Arsenic, As(lll)

Inorganic Arsenic.
As(Ill) for waters only.

Biological/Food

Inorganic Arsenic

Inorganic Arsenic
(excluding Food)

AOAC 2015.01 Mod

BAL-5000 by Food As, Cd, Hg, Pb Not Accredited
BAL-5040
Non-Potable Waters As(lll), As(V), DMAs, MMAs | Not Accredited
BAL-4100 : -
Biological by BAL-4115 Inorganic Arsenic, DMAS, | ot accredited
MMAs
BAL-4101 Food by BAL-4116 Inorganic Arsenic, DMAS, | ot accredited
MMAs
BAL-4200 Non-Potable Waters Se(lV), Se(VI), SeCN Not Accredited
BAL-4201 Non-Potable Waters Se(lV), Se(V1), SeCN, Not Accredited
SeMet
Non-Potable Waters,
BAL-4300 Solid/Chemicals Cr(VI) Cr(VI)
SM 3500-Fe .
BAL-4500 Non-Potable Waters Fe, Fe(ll) Not Accredited
SM2340B Non-Potable Waters Hardness Hardness
SM 2540G
EPA 160.3 Solids/Chemicals & Biological | % Dry Weight % Dry Weight
BAL-0501

(1) ISO/IEC 17025:2017 — Certificate Number ADE-1447.2

(2) Non-Governmental NELAC Institute 2016 Standard — Certificate Number ADE-1447 .1

(3) Department of Defense/Energy Consolidated Quality Systems Manual v. 5.3 — Certificate Numbers ADE-1447
for DoD, ADE-1447.3 for DOE.

- P(206) 632-6206 - F(206) 632-6017 - info@brooksapplied.com - vl:\)/\?v%\?bBr%&I
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Project ID: SGS-AN1803
PM: Amanda Royal

Sample Information

BAL Report 2034051
Client PM: Julie Shumway
Client Project: 1204244

Sample Lab ID Report Matrix Type Sampled Received
33066 2034051-01 Water Sample 08/13/2020 08/20/2020
33063 2034051-02 Water Sample 08/13/2020 08/20/2020
Batch Summary
Analyte Lab Matrix Method Prepared Analyzed Batch Sequence
As(lIl) Water SOP BAL-4100 08/25/2020 08/28/2020 B202313 2001070
As(V) Water SOP BAL-4100 08/25/2020 08/28/2020 B202313 2001070
DMAs Water SOP BAL-4100 08/25/2020 08/28/2020 B202313 2001070
MMAs Water SOP BAL-4100 08/25/2020 08/28/2020 B202313 2001070
Sample Results
Sample Analyte Report Matrix Basis Result Qualifier MDL MRL Unit Batch Sequence
33066
2034051-01 As(l11) Water D 5.98 0.040 0.210 pg/ll  B202313 2001070
2034051-01 As(V) Water D 0.665 0.040 0.210 pg/L B202313 2001070
2034051-01 DMAs Water D <0.050 U 0.050 0.210 pg/L B202313 2001070
2034051-01 MMAs Water D <0.040 U 0.040 0.210 pg/L  B202313 2001070
33063
2034051-02 As(l11) Water D 4.05 0.040 0.210 pg/L B202313 2001070
2034051-02 As(V) Water D 0.246 0.040 0.210 pg/L B202313 2001070
2034051-02 DMAs Water D <0.050 U 0.050 0.210 pg/L B202313 2001070
2034051-02 MMAs Water D <0.040 U 0.040 0.210 pg/L B202313 2001070

18804 North Creek Parkway, Suite 100, Bothell, WA 98011

Page 5 of 12
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BAL Report 2034051
Project ID: SGS-AN1803 Client PM: Julie Shumway
PM: Amanda Royal Client Project: 1204244

Accuracy & Precision Summary

Batch: B202313
Lab Matrix: Water
Method: SOP BAL-4100

Sample Analyte Native Spike Result  Units REC & Limits RPD & Limits
B202313-BS1 Blank Spike, (2020004)

As(lll) 5.000 4.471 Mg/l 89% 75-125

As(V) 5.000 4.484 pg/L 90% 75-125

DMAs 5.210 4.948 pg/L 95% 75-125

B202313-BS2 Blank Spike, (2006012)
MMAs 5.000 4.938 pg/L 99% 75-125

B202313-DUP2 Duplicate, (2034051-02)

As(1ll) 4.053 4214  uglL 4% 25
As(V) 0.246 0.247  uglL 0.4% 25
DMAs ND ND  pglL N/C 25
MMAs ND ND  pglL N/C 25

B202313-MS2 Matrix Spike, (2034051-02)

As(Ill) 4.053 10.45 14.74  pglL 102% 75-125
As(V) 0.246  9.710 1024  pglL 103% 75-125
DMAs ND 10.00 10.14  pglL 101% 75-125
MMAs ND  9.740 9.853 gL 101% 75-125

B202313-MSD2 Matrix Spike Duplicate, (2034051-02)

As(lll) 4.053 10.45 14.63 pg/L 101% 75-125 0.8% 25
As(V) 0.246 9.710 10.29 pg/L 103% 75-125 0.5% 25
DMAs ND 10.00 10.10 pg/L 101% 75-125 0.4% 25
MMAs ND 9.740 9.798 pg/L 101% 75-125 0.6% 25

- P(206) 632-6206 - F(206) 632-6017 - info@brooksapplied.com - Was ER3Sskiiied.com

Page 6 of 12



Project ID: SGS-AN1803

PM: Amanda Royal

Batch: B202313
Matrix: Water

Method Blanks & Reporting Limits

Method: SOP BAL-4100

Analyte: As(lll)
Sample

B202313-BLK1
B202313-BLK2
B202313-BLK3
B202313-BLK4

Analyte: As(V)
Sample

B202313-BLK1
B202313-BLK2
B202313-BLK3
B202313-BLK4

Analyte: DMAs
Sample

B202313-BLK1
B202313-BLK2
B202313-BLK3
B202313-BLK4

Result
0.00

0.00
0.00
0.00

Average: 0.000
Limit: 0.021

Result
0.0009

0.002
0.002
0.001

Average: 0.001
Limit: 0.021

Result
0.00

0.00
0.00
0.00

Average: 0.000
Limit: 0.021

Units
Hg/L
Mo/L
Hg/L
Hg/L

Units
Hg/L
Mo/L
Hg/L
Mg/L

Units
Mo/L
Hg/L
Mo/L
Hg/L

MDL: 0.004
MRL: 0.021

MDL: 0.004
MRL: 0.021

MDL: 0.005
MRL: 0.021

BAL Report 2034051

Client PM: Julie Shumway
Client Project: 1204244

119
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Project ID: SGS-AN1803

PM: Amanda Royal

Analyte: MMAs
Sample

B202313-BLK1
B202313-BLK2
B202313-BLK3
B202313-BLK4

BAL Report 2034051
Client PM: Julie Shumway

Client Project: 1204244

Method Blanks & Reporting Limits

Result
0.00

0.00
0.00
0.00

Average: 0.000
Limit: 0.021

Units

Hg/L

Mg/L

Hg/L

Mg/L
MDL: 0.004
MRL: 0.021

- P(206) 632-6206 - F(206) 632-6017 - info@brooksapplied.com - vl:\)/%%\?bBrZ)&I
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Project ID: SGS-AN1803
PM: Amanda Royal

Lab ID: 2034051-01
Sample: 33066

Des Container Size
A Vacutainer 10 mL
B EXTRA VOL 10 mL

Lab ID: 2034051-02
Sample: 33063

Des Container Size
A Vacutainer 10 mL
B EXTRA_VOL 10 mL

Styrofoam Cooler - 2034051
Received: August 20, 2020 15:14

Tracking No: 1483 4800 8722 via FedEx

Coolant Type: Blue Ice
Temperature: 3.6 °C

Sample Containers

Report Matrix: Water
Sample Type: Sample

Lot Preservation
20-0075 EDTA (Vial)
20-0075 EDTA (Vial)

Report Matrix: Water
Sample Type: Sample

Lot Preservation
20-0075 EDTA (Vial)
20-0075 EDTA (Vial)

Shipping Containers

Description: Styrofoam Cooler
Damaged in transit? No
Returned to client? No
Comments: IR #21

BAL Report 2034051
Client PM: Julie Shumway
Client Project: 1204244

Collected: 08/13/2020
Received: 08/20/2020
P-Lot pH Ship. Cont.
n/a n/a Styrofoam
Cooler -
2034051
Styrofoam
Cooler -
2034051

n/a n/a

Collected: 08/13/2020
Received: 08/20/2020
P-Lot pH Ship. Cont.
n/a n/a Styrofoam
Cooler -
2034051
Styrofoam
Cooler -
2034051

n/a n/a

Custody seals present? Yes
Custody seals intact? Yes
COC present? Yes

119
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Instructions: Initial and date for each step performed. Write N/A if not applicable.

Sample Receipt Chain of Custody

Workorder: 5"1 OS—)
Labeled: N G rofzo

pH checked: [\) A.
Preserved:
Ny

Time:

Syringe filtered: ’
Time: N A-

Poured off/split: N

Stored: ) @ o 20
Other (specify:

Non-conformance notes:

~ |A

Initial/date: MM %\1’0\1’0

Effective 4/3/20

Project Manager:

Page 10 of 12
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09/02/20
Orlando, FL
e-Hardcopy 2.0

The results set forth herein are provided by SGS North America Inc.
Automated Report

Technical Report for

SGS North America, Inc
1204244

SGS Job Number: FA78009

Sampling Date: 08/13/20

Report to:

SGS North America, Inc
200 W Potter Dr
Anchorage, AK 99518
julie.shumway@sgs.com

ATTN: Julie Shumway

Total number of pages in report: 28

%«*’ ;;‘"’M
Norm Farmer

Test results contained within this data package meet the requirements . _
Technical Director

of the National Environmental Laboratory Accreditation Program
and/or state specific certification programs as applicable.

Client Service contact: Andrea Colby 407-425-6700

Certifications: FL(E83510), LA(03051), KS(E-10327), IL(200063), NC(573), NJ(FL002), NY(12022), SC(96038001)
DoD ELAP(ANAB L2229), AZ(AZ0806), CA(2937), TX(T104704404), PA(68-03573), VA(460177),

AK, AR, IA, KY, MA, MS, ND, NH, NV, OK, OR, UT, WA, WV

This report shall not be reproduced, except in its entirety, without the written approval of SGS.

Test results relate only to samples analyzed.

SGS North America Inc. = 4405 Vineland Road = Suite C-15 = Orlando, FL 32811 = tel: 407-425-6700P-ad‘%x9 ng- 90707
SGS is the sole authority for authorizing edits or modifications to this document. Please share your ideas about 1of28
Unauthorized modification of this report is strictly prohibited. how we can serve you better at:

Review standard terms at: http://www.sgs.com/en/terms-and-conditions EHS.US.CustomerCare@sgs.com FA78009
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SGS North America Inc.

SGS North America, Inc

Sample Summary

Job No: FAT78009
1204244
Sample Collected Matrix Client
Number Date Time By  Received Code Type Sample ID
FA78009-1 08/13/20 17:21 08/20/20 AQ Water 33066
FA78009-2 08/13/20 19:25 08/20/20 AQ Water 33063
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SAMPLE DELIVERY GROUP CASE NARRATIVE

Client:  SGS North America, Inc Job No: FA78009
Site: 1204244 Report Date  9/2/2020 3:22:26 PM

2 Sample(s), 0 Trip Blank(s) and 0 Field Blank(s) were collected on 08/13/2020 and were received at SGS North America Inc -

Orlando on 08/20/2020 properly preserved, at 4.4 Deg. C and intact. These Samples received an SGS Orlando job number of

FA78009. A listing of the Laboratory Sample ID, Client Sample ID and dates of collection are presented in the Results Summary
Section. Except as noted below, all method specified calibrations and quality control performance criteria were met for this job. For more
information, please refer to QC summary pages.

MS Semi-volatiles By Method EPA 537M QSMS.3 B-15
Matrix: AQ Batch ID: OP81709
All samples were extracted within the recommended method holding time.
All samples were analyzed within the recommended method holding time.
Sample(s) FA78002-6MS, FA78002-6MSD were used as the QC samples indicated.
All method blanks for this batch meet method specific criteria.
Sample(s) FA78009-1 have surrogates outside control limits.
FA78009-1: Dilution required due to matrix interference (ID recovery standard failure).
FA78009-1 for 13C2-PFTeDA: Outside control limits.

SGS Orlando certifies that this report meets the project requirements for analytical data produced for the samples as received at SGS
Orlando and as stated on the COC. SGS Orlando certifies that the data meets the Data Quality Objectives for precision, accuracy and
completeness as specified in the SGS Orlando Quality Manual except as noted above. This report is to be used in its entirety. SGS
Orlando is not responsible for any assumptions of data quality if partial data packages are used.

Narrative prepared by:

Ariel Hartney, Client Services (Signature on File)
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Summary of Hits Page 1 of 1
Job Number: FA78009

Account: SGS North America, Inc
Project: 1204244
Collected: 08/13/20

Lab Sample ID Client Sample ID Result/
Analyte Qual LOQ LOD Units Method

FA78009-1 33066

Perfluorobutanoic acid 0.0053J 0.017 0.0083 ug/l EPA 537M QSM5.3 B-15
Perfluoropentanoic acid 0.0089 0.0083 0.0042 ug/l EPA 537M QSM5.3 B-15
Perfluorohexanoic acid 0.0071J 0.0083 0.0042 ug/I EPA 537M QSM5.3 B-15
Perfluoroheptanoic acid 0.0029 J 0.0083 0.0042 ug/I EPA 537M QSM5.3 B-15
Perfluorooctanoic acid 0.0058 J 0.0083 0.0042 ug/l EPA 537M QSM5.3 B-15
Perfluorobutanesulfonic acid 0.0023J 0.0083 0.0042 ug/l EPA 537M QSM5.3 B-15
Perfluoropentanesulfonic acid 0.0065 J 0.0083 0.0042 ug/I EPA 537M QSM5.3 B-15
Perfluorohexanesulfonic acid 0.0421 0.0083 0.0042 ug/l EPA 537M QSM5.3 B-15
Perfluorooctanesulfonic acid 0.0886 0.0083 0.0042 ug/l EPA 537M QSM5.3 B-15

FA78009-2 33063

Perfluorobutanoic acid 0.0044 J 0.017 0.0083 ug/l EPA 537M QSM5.3 B-15
Perfluoropentanoic acid 0.0092 0.0083 0.0042 ug/I EPA 537M QSM5.3 B-15
Perfluorohexanoic acid 0.0065 J 0.0083 0.0042 ug/l EPA 537M QSM5.3 B-15
Perfluoroheptanoic acid 0.0027 J 0.0083 0.0042 ug/I EPA 537M QSM5.3 B-15
Perfluorooctanoic acid 0.0047 J 0.0083 0.0042 ug/I EPA 537M QSM5.3 B-15
Perfluorobutanesulfonic acid 0.0026 J 0.0083 0.0042 ug/l EPA 537M QSM5.3 B-15
Perfluoropentanesulfonic acid 0.0043J 0.0083 0.0042 ug/I EPA 537M QSM5.3 B-15
Perfluorohexanesulfonic acid 0.0235 0.0083 0.0042 ug/I EPA 537M QSM5.3 B-15
Perfluorooctanesulfonic acid 0.0393 0.0083 0.0042 ug/1 EPA 537M QSM5.3 B-15
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SGS North America Inc.

Orlando, FL
Section 4

Sample Results

Report of Analysis
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SGS North America Inc.

Report of Analysis Page 1 of 2

Client Sample ID: 33066
Lab Sample ID: FA78009-1 Date Sampled: 08/13/20
Matrix: AQ - Water Date Received: 08/20/20
Method: EPA 537M QSM5.3 B-15 EPA 537 MOD Percent Solids: n/a
Project: 1204244

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 3Q26009.D 1 08/27/20 20:48 NG 08/24/20 13:00 0OP81709 S3Q393
Run#2@  2Q53278.D 5 08/28/20 13:31 NG 08/24/20 13:00 0OP81709 S2Q792

Initial Volume  Final Volume
Run #1 120 ml 1.0ml
Run #2 120 ml 1.0ml
CAS No. Compound Result LOQ LOD DL Units Q

PERFLUOROALKYLCARBOXYLIC ACIDS

375-22-4 Perfluorobutanoic acid 0.0053 0.017 0.0083 0.0042 ug/l J
2706-90-3  Perfluoropentanoic acid 0.0089 0.0083 0.0042 0.0031 ug/l
307-24-4 Perfluorohexanoic acid 0.0071 0.0083 0.0042 0.0021 ug/l J
375-85-9 Perfluoroheptanoic acid 0.0029 0.0083 0.0042 0.0021 ug/l J
335-67-1 Perfluorooctanoic acid 0.0058 0.0083 0.0042 0.0021 ug/l J
375-95-1 Perfluorononanoic acid 0.0042 U 0.0083 0.0042 0.0021 ug/I
335-76-2 Perfluorodecanoic acid 0.0042 U 0.0083 0.0042 0.0021 ug/l

2058-94-8  Perfluoroundecanoic acid 0.0042 U 0.0083 0.0042 0.0021 ug/l
307-55-1 Perfluorododecanoic acid 0.0042U 0.0083 0.0042 0.0031 wug/l
72629-94-8 Perfluorotridecanoic acid 0.020UD 0042 0021 0.010 ug/l
376-06-7 Perfluorotetradecanoic acid ~ 0.021UP 0.042 0.021  0.010 ug/l

PERFLUOROALKYLSULFONATES

375-73-5 Perfluorobutanesulfonic acid  0.0023 0.0083 0.0042 0.0021 ug/l J
2706-91-4  Perfluoropentanesulfonic acid 0.0065 0.0083 0.0042 0.0021 ug/l J
355-46-4 Perfluorohexanesulfonic acid  0.0421 0.0083 0.0042 0.0021 ug/l
375-92-8 Perfluoroheptanesulfonic acid 0.0042 U  0.0083 0.0042 0.0021 ug/l
1763-23-1  Perfluorooctanesulfonic acid  0.0886 0.0083 0.0042 0.0031 ug/l
68259-12-1 Perfluorononanesulfonic acid 0.0042 U  0.0083 0.0042 0.0021 ug/I
335-77-3 Perfluorodecanesulfonic acid 0.0042 U  0.0083 0.0042 0.0021 ug/I

PERFLUOROOCTANESULFONAMIDES
754-91-6 PFOSA 0.0042U 0.0083 0.0042 0.0021 ug/Il

PERFLUOROOCTANESULFONAMIDOACETIC ACIDS
2355-31-9  MeFOSAA 0.017 U 0.042 0.017 0.0083 ug/l
2991-50-6  EtFOSAA 0.017 U 0.042 0.017 0.0083 ug/l

FLUOROTELOMER SULFONATES
757124-72-4 4:2 Fluorotelomer sulfonate  0.0083 U  0.017  0.0083 0.0042 ug/I
27619-97-2 6:2 Fluorotelomer sulfonate  0.0083 U  0.017  0.0083 0.0042 ug/I

U = Not detected LOD = Limit of Detection J = Indicates an estimated value
LOQ = Limit of Quantitation DL = Detection Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 2
Client Sample ID: 33066
Lab Sample ID: FA78009-1 Date Sampled: 08/13/20
Matrix: AQ - Water Date Received: 08/20/20
Method: EPA 537M QSM5.3 B-15 EPA 537 MOD Percent Solids: n/a
Project: 1204244
CAS No. Compound Result LOQ LOD DL Units Q

39108-34-4 8:2 Fluorotelomer sulfonate  0.0083 U  0.017  0.0083 0.0042 ug/I

CAS No. ID Standard Recoveries Run# 1 Run# 2 Limits
13C4-PFBA 85% 88% 50-150%
13C5-PFPeA 85% 85% 50-150%
13C5-PFHXA 85% 85% 50-150%
13C4-PFHpA 85% 85% 50-150%
13C8-PFOA 86% 86% 50-150%
13C9-PFNA 83% 83% 50-150%
13C6-PFDA 7% 86% 50-150%
13C7-PFUNDA 67% 84% 50-150%
13C2-PFDoDA 57% 84% 50-150%
13C2-PFTeDA 429 © 63% 50-150%
13C3-PFBS 85% 87% 50-150%
13C3-PFHxS 86% 86% 50-150%
13C8-PFOS 80% 88% 50-150%
13C8-FOSA 75% 91% 50-150%
d3-MeFOSAA 60% 86% 50-150%
13C2-4:2FTS 80% 81% 50-150%
13C2-6:2FTS 80% 82% 50-150%
13C2-8:2FTS 71% 84% 50-150%

(2) Dilution required due to matrix interference (ID recovery standard failure).
(b) Result is from Run# 2
(c) Outside control limits.

U = Not detected LOD = Limit of Detection J = Indicates an estimated value
LOQ = Limit of Quantitation DL = Detection Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 2

Client Sample ID: 33063
Lab Sample ID: FA78009-2 Date Sampled: 08/13/20
Matrix: AQ - Water Date Received: 08/20/20
Method: EPA 537M QSM5.3 B-15 EPA 537 MOD Percent Solids: n/a
Project: 1204244

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 3Q25957.D 1 08/27/20 07:15 NG 08/24/20 13:00 0OP81709 S3Q392
Run #2

Initial Volume  Final Volume
Run #1 120 ml 1.0ml
Run #2
CAS No. Compound Result LOQ LOD DL Units Q

PERFLUOROALKYLCARBOXYLIC ACIDS

375-22-4 Perfluorobutanoic acid 0.0044 0.017 0.0083 0.0042 ug/l J
2706-90-3  Perfluoropentanoic acid 0.0092 0.0083 0.0042 0.0031 ug/l
307-24-4 Perfluorohexanoic acid 0.0065 0.0083 0.0042 0.0021 ug/l J
375-85-9 Perfluoroheptanoic acid 0.0027 0.0083 0.0042 0.0021 ug/l J
335-67-1 Perfluorooctanoic acid 0.0047 0.0083 0.0042 0.0021 ug/l J
375-95-1 Perfluorononanoic acid 0.0042 U 0.0083 0.0042 0.0021 ug/I
335-76-2 Perfluorodecanoic acid 0.0042 U 0.0083 0.0042 0.0021 ug/l

2058-94-8  Perfluoroundecanoic acid 0.0042 U 0.0083 0.0042 0.0021 ug/l
307-55-1 Perfluorododecanoic acid 0.0042U 0.0083 0.0042 0.0031 wug/l
72629-94-8 Perfluorotridecanoic acid 0.0042 U 0.0083 0.0042 0.0021 ug/l
376-06-7 Perfluorotetradecanoic acid 0.0042 U 0.0083 0.0042 0.0021 ug/l

PERFLUOROALKYLSULFONATES

375-73-5 Perfluorobutanesulfonic acid  0.0026 0.0083 0.0042 0.0021 ug/l J
2706-91-4  Perfluoropentanesulfonic acid 0.0043 0.0083 0.0042 0.0021 ug/l J
355-46-4 Perfluorohexanesulfonic acid  0.0235 0.0083 0.0042 0.0021 ug/l
375-92-8 Perfluoroheptanesulfonic acid 0.0042 U  0.0083 0.0042 0.0021 ug/l
1763-23-1  Perfluorooctanesulfonic acid  0.0393 0.0083 0.0042 0.0031 ug/l
68259-12-1 Perfluorononanesulfonic acid 0.0042 U  0.0083 0.0042 0.0021 ug/I
335-77-3 Perfluorodecanesulfonic acid 0.0042 U  0.0083 0.0042 0.0021 ug/I

PERFLUOROOCTANESULFONAMIDES
754-91-6 PFOSA 0.0042U 0.0083 0.0042 0.0021 ug/Il

PERFLUOROOCTANESULFONAMIDOACETIC ACIDS
2355-31-9  MeFOSAA 0.017 U 0.042 0.017 0.0083 ug/l
2991-50-6  EtFOSAA 0.017 U 0.042 0.017 0.0083 ug/l

FLUOROTELOMER SULFONATES
757124-72-4 4:2 Fluorotelomer sulfonate  0.0083 U  0.017  0.0083 0.0042 ug/I
27619-97-2 6:2 Fluorotelomer sulfonate  0.0083 U  0.017  0.0083 0.0042 ug/I

U = Not detected LOD = Limit of Detection J = Indicates an estimated value
LOQ = Limit of Quantitation DL = Detection Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 2
Client Sample ID: 33063
Lab Sample ID: FA78009-2 Date Sampled: 08/13/20
Matrix: AQ - Water Date Received: 08/20/20
Method: EPA 537M QSM5.3 B-15 EPA 537 MOD Percent Solids: n/a
Project: 1204244
CAS No. Compound Result LOQ LOD DL Units Q

39108-34-4 8:2 Fluorotelomer sulfonate  0.0083 U  0.017  0.0083 0.0042 ug/I

CAS No. ID Standard Recoveries Run# 1 Run# 2 Limits

13C4-PFBA 111% 50-150%

13C5-PFPeA 111% 50-150%

13C5-PFHXA 113% 50-150%

13C4-PFHpA 114% 50-150%

13C8-PFOA 114% 50-150%

13C9-PFNA 115% 50-150%

13C6-PFDA 114% 50-150%

13C7-PFUNDA 107% 50-150%

13C2-PFDoDA 96% 50-150%

13C2-PFTeDA 80% 50-150%

13C3-PFBS 111% 50-150%

13C3-PFHxS 113% 50-150%

13C8-PFOS 113% 50-150%

13C8-FOSA 115% 50-150%

d3-MeFOSAA 104% 50-150%

13C2-4:2FTS 104% 50-150%

13C2-6:2FTS 106% 50-150%

13C2-8:2FTS 102% 50-150%
U = Not detected LOD = Limit of Detection J = Indicates an estimated value
LOQ = Limit of Quantitation DL = Detection Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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SGS North America Inc.

Orlando, FL
Section 5

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

e Chain of Custody
e QC Evaluation: DOD QSM5.x Limits
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Locations Nationwide

SGS North America Inc. Alaska Florida
N OF CUSTODY RECORD New Jersey Colorado
Texas North Carolina
Virginia Louisiana
CLIENT: SGS North America Inc. - Alaska Division SGS Reference: SGS Orlando, FL Page 1 of
CONTACT: Julie Shumway PHONE NO: (907) 562-2343 Additional Comments: All soils report out in dry weight unless
PWSID#: 4 Preserv.
PROJECT 1204244 ative s*
- NPDL#: c Used: <~
REPORTS TO: Julie Shumway E-MAIL: ©  TvPE -
N c= S
T CcomMP 2
. . G=
INVOICE TO: QUOTE #: A o 2
SGS - Alaska P.O. # 1204244 N M= o
Multi E
MATRIX  E Inere S
RESERVED DATE TIME w
SAMPLE IDENTIFICATION R mental
for lab use o mm/ddlyy HHMM N:}A(;I’[I)(IIEX s Solls E MS MSD SGSlab# Locatlon ID
\ 33066 08/13/2020 17:21:00 Water 1 X 1204244001
e 33063 08/13/2020 19:25:00 Water 1 X 1204244002
a
AN
Al
Relinquished By: (1) Date T me Received By: DOD Project? Data Deliverable Requirements:
) DL (J Flags)? yeq
J ﬂ///ﬂ//ﬂﬂ/ X//4 (o0l ” Fﬁf, s buLobLoa. Level 2 + SBW XML DV
Relinfuiskied By: (2) / Date Time By: Oq Cooler ID:
< ¢ Requested Turnaround Time and-or Special Instructions:
Relinquished By: (3) Date Time Rﬁéived Eﬂ v )
Temp Blank °°’L/ L/ Chain of Custody Seal: (Circle)
Reli ished By: (4, i i :
elinquished By: (4) Date Time Received For Laboratory By: or Ambient [ ] INTACT BROKEN ABSENT

[ X 200 W. Potter Drive Anchorage, AK 99518 Tel: (907) 562-2343 Fax: (907) 561-5301
[ 5500 Business Drive Wilmington, NC 28405 Tel: (910) 350-1903 Fax: (910) 350-1557

FO88 COC REF LAB 20190411

FA78009: Chain of Custody
Page 1 of 2
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SGS Sample Receipt Summary

Job Number: FA78009 Client: SGSAKA Project: 1204244
Date / Time Received: 8/20/2020 9:45:00 AM Delivery Method: FEDEX Airbill #'s: 148348008733
Therm ID: IR 1; Therm CF: -0.2; # of Coolers: 1

Cooler Temps (Raw Measured) °C: Cooler 1: (4.6);

Cooler Temps (Corrected) °C: Cooler 1: (4.4);

Cooler Information Y or N Sample Information Y or N N/A
1. Custody Seals Present O 1. Sample labels present on bottles O
2. Custody Seals Intact 0 2. Samples preserved properly O
3. Temp criteria achieved O 3. Sufficient volume/containers recvd for analysis: O
4. Cooler temp verification IR Gun 4. Condition of sample Intact
5. Cooler media Ice (Bag) 5. Sample recvd within HT O
6. Dates/Times/IDs on COC match Sample Label O
Trip Blank Information Y or N N/A 7. VOCs have headspace | |
1. Trip Blank present / cooler O O 8. Bottles received for unspecified tests O
2. Trip Blank listed on COC O O 9. Compositing instructions clear O O
W or S N/A 10. Voa Soil Kits/Jars received past 48hrs? O O
11. % Solids Jar received? O O
8. Type Of TB Received U U 12. Residual Chlorine Present? O O
Misc. Information
Number of Encores:  25-Gram 5-Gram Number of 5035 Field Kits: Number of Lab Filtered Metals:
Test Strip Lot #s: pH 0-3 230315 pH 10-12 219813A Other: (Specify)
Residual Chlorine Test Strip Lot #:
Comments
e 08/24/17 Technician: JENNAK Date: 8/20/2020 9:45:00 AM Reviewer: Date:

FA78009: Chain of Custody
Page 2 of 2
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QC Evaluation: DOD QSM5.x Limits Page 1 of 3
Job Number: FA78009
Account: SGS North America, Inc
Project: 1204244
Collected: 08/13/20
QC Sample ID CAS# Analyte Sample Result Result Units Limits
Type Type
OP81709 EPA 537M QSM5.3 B-15
OP81709-BS 375-22-4 Perfluorobutanoic acid BSP REC 94 %  73-129
OP81709-BS 2706-90-3 Perfluoropentanoic acid BSP REC 94 %  72-129
OP81709-BS 307-24-4 Perfluorohexanoic acid BSP REC 94 % 72-129
OP81709-BS 375-85-9 Perfluoroheptanoic acid BSP REC 96 %  72-130
OP81709-BS 335-67-1 Perfluorooctanoic acid BSP REC 94 % 71-133
OP81709-BS 375-95-1 Perfluorononanoic acid BSP REC 95 % 69-130
OP81709-BS 335-76-2 Perfluorodecanoic acid BSP REC 94 % 71-129
OP81709-BS 2058-94-8 Perfluoroundecanoic acid BSP REC 94 % 69-133
OP81709-BS 307-55-1 Perfluorododecanoic acid BSP REC 97 % 72-134
OP81709-BS 72629-94-8 Perfluorotridecanoic acid BSP REC 91 % 65-144
OP81709-BS 376-06-7 Perfluorotetradecanoic acid BSP REC 93 %  71-132
OP81709-BS 375-73-5 Perfluorobutanesulfonic acid BSP REC 95 % 73-130
OP81709-BS 2706-91-4 Perfluoropentanesulfonic acid BSP REC 96 %  71-127
OP81709-BS 355-46-4 Perfluorohexanesulfonic acid BSP REC 94 %  68-131
OP81709-BS 375-92-8 Perfluoroheptanesulfonic acid BSP REC 99 %  69-134
OP81709-BS 1763-23-1 Perfluorooctanesulfonic acid BSP REC 94 % 65-140
OP81709-BS 68259-12-1 Perfluorononanesulfonic acid BSP REC 96 % 69-127
OP81709-BS 335-77-3 Perfluorodecanesulfonic acid BSP REC 93 % 53-142
OP81709-BS 754-91-6 PFOSA BSP REC 96 %  67-137
OP81709-BS 2355-31-9 MeFOSAA BSP REC 98 %  65-136
OP81709-BS 2991-50-6 EtFOSAA BSP REC 96 %  61-135
OP81709-BS 757124-72-4  4:2 Fluorotelomer sulfonate BSP REC 101 %  63-143
OP81709-BS 27619-97-2 6:2 Fluorotelomer sulfonate BSP REC 101 % 64-140
OP81709-BS 39108-34-4 8:2 Fluorotelomer sulfonate BSP REC 99 %  67-138
OP81709-MS* 375-22-4 Perfluorobutanoic acid MS REC 93 %  73-129
OP81709-MS* 2706-90-3 Perfluoropentanoic acid MS REC 94 %  72-129
OP81709-MS* 307-24-4 Perfluorohexanoic acid MS REC 94 % 72-129
OP81709-MS* 375-85-9 Perfluoroheptanoic acid MS REC 93 %  72-130
OP81709-MS* 335-67-1 Perfluorooctanoic acid MS REC 92 % 71-133
OP81709-MS* 375-95-1 Perfluorononanoic acid MS REC 93 % 69-130
OP81709-MS* 335-76-2 Perfluorodecanoic acid MS REC 92 %  71-129
OP81709-MS* 2058-94-8 Perfluoroundecanoic acid MS REC 92 % 69-133
OP81709-MS* 307-55-1 Perfluorododecanoic acid MS REC 94 % 72-134
OP81709-MS* 72629-94-8 Perfluorotridecanoic acid MS REC 98 %  65-144
OP81709-MS* 376-06-7 Perfluorotetradecanoic acid MS REC 91 % 71-132
OP81709-MS* 375-73-5 Perfluorobutanesulfonic acid MS REC 94 % 73-130
OP81709-MS* 2706-91-4 Perfluoropentanesulfonic acid MS REC 95 %  71-127
OP81709-MS* 355-46-4 Perfluorohexanesulfonic acid MS REC 92 % 68-131
OP81709-MS* 375-92-8 Perfluoroheptanesulfonic acid MS REC 95 %  69-134
OP81709-MS* 1763-23-1 Perfluorooctanesulfonic acid MS REC 92 % 65-140
OP81709-MS* 68259-12-1 Perfluorononanesulfonic acid MS REC 92 %  69-127
OP81709-MS* 335-77-3 Perfluorodecanesulfonic acid MS REC 92 % 53-142

* Sample used for QC is not from job FA78009
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QC Evaluation: DOD QSM5.x Limits Page 2 of 3
Job Number: FA78009

Account: SGS North America, Inc
Project: 1204244
Collected: 08/13/20
QC Sample ID CAS# Analyte Sample Result Result Units Limits
Type Type
OP81709-MS* 754-91-6 PFOSA MS REC 97 % 67-137
OP81709-MS* 2355-31-9 MeFOSAA MS REC 94 %  65-136
OP81709-MS* 2991-50-6 EtFOSAA MS REC 94 %  61-135
OP81709-MS* 757124-72-4  4:2 Fluorotelomer sulfonate MS REC 98 % 63-143
OP81709-MS* 27619-97-2 6:2 Fluorotelomer sulfonate MS REC 100 %  64-140
OP81709-MS* 39108-34-4 8:2 Fluorotelomer sulfonate MS REC 97 % 67-138
OP81709-MSD*  375-22-4 Perfluorobutanoic acid MSD REC 95 % 73-129
OP81709-MSD*  375-22-4 Perfluorobutanoic acid MSD RPD 3 % 30
OP81709-MSD*  2706-90-3 Perfluoropentanoic acid MSD REC 96 %  72-129
OP81709-MSD*  2706-90-3 Perfluoropentanoic acid MSD RPD 3 % 30
OP81709-MSD*  307-24-4 Perfluorohexanoic acid MSD REC 94 % 72-129
OP81709-MSD*  307-24-4 Perfluorohexanoic acid MSD RPD 1 % 30
OP81709-MSD*  375-85-9 Perfluoroheptanoic acid MSD REC 97 %  72-130
OP81709-MSD*  375-85-9 Perfluoroheptanoic acid MSD RPD 4 % 30
OP81709-MSD*  335-67-1 Perfluorooctanoic acid MSD REC 95 % 71-133
OP81709-MSD*  335-67-1 Perfluorooctanoic acid MSD RPD 3 % 30
OP81709-MSD*  375-95-1 Perfluorononanoic acid MSD REC 95 %  69-130
OP81709-MSD*  375-95-1 Perfluorononanoic acid MSD RPD 3 % 30
OP81709-MSD*  335-76-2 Perfluorodecanoic acid MSD REC 96 % 71-129
OP81709-MSD*  335-76-2 Perfluorodecanoic acid MSD RPD 4 % 30
OP81709-MSD*  2058-94-8 Perfluoroundecanoic acid MSD REC 95 % 69-133
OP81709-MSD*  2058-94-8 Perfluoroundecanoic acid MSD RPD 3 % 30
OP81709-MSD*  307-55-1 Perfluorododecanoic acid MSD REC 98 % 72-134
OP81709-MSD*  307-55-1 Perfluorododecanoic acid MSD RPD 4 % 30
OP81709-MSD*  72629-94-8 Perfluorotridecanoic acid MSD REC 100 % 65-144
OP81709-MSD*  72629-94-8 Perfluorotridecanoic acid MSD RPD 2 % 30
OP81709-MSD*  376-06-7 Perfluorotetradecanoic acid MSD REC 94 %  71-132
OP81709-MSD*  376-06-7 Perfluorotetradecanoic acid MSD RPD 4 % 30
OP81709-MSD*  375-73-5 Perfluorobutanesulfonic acid MSD REC 97 % 73-130
OP81709-MSD*  375-73-5 Perfluorobutanesulfonic acid MSD RPD 3 % 30
OP81709-MSD*  2706-91-4 Perfluoropentanesulfonic acid MSD REC 97 % 71-127
OP81709-MSD*  2706-91-4 Perfluoropentanesulfonic acid MSD RPD 2 % 30
OP81709-MSD*  355-46-4 Perfluorohexanesulfonic acid MSD REC 96 % 68-131
OP81709-MSD*  355-46-4 Perfluorohexanesulfonic acid MSD RPD 4 % 30
OP81709-MSD*  375-92-8 Perfluoroheptanesulfonic acid MSD REC 100 %  69-134
OP81709-MSD*  375-92-8 Perfluoroheptanesulfonic acid MSD RPD 5 % 30
OP81709-MSD*  1763-23-1 Perfluorooctanesulfonic acid MSD REC 94 %  65-140
OP81709-MSD*  1763-23-1 Perfluorooctanesulfonic acid MSD RPD 2 % 30
OP81709-MSD*  68259-12-1 Perfluorononanesulfonic acid MSD REC 90 % 69-127
OP81709-MSD*  68259-12-1 Perfluorononanesulfonic acid MSD RPD 3 % 30
OP81709-MSD*  335-77-3 Perfluorodecanesulfonic acid MSD REC 89 % 53-142
OP81709-MSD*  335-77-3 Perfluorodecanesulfonic acid MSD RPD 3 % 30
OP81709-MSD*  754-91-6 PFOSA MSD REC 97 % 67-137
OP81709-MSD*  754-91-6 PFOSA MSD RPD 1 % 30
OP81709-MSD*  2355-31-9 MeFOSAA MSD REC 98 %  65-136

* Sample used for QC is not from job FA78009
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QC Evaluation: DOD QSM5.x Limits Page 3 of 3
Job Number: FA78009

Account: SGS North America, Inc

Project: 1204244

Collected: 08/13/20

QC Sample ID CAS# Analyte Sample Result Result Units Limits
Type Type

OP81709-MSD*  2355-31-9 MeFOSAA MSD RPD 4 % 30

OP81709-MSD*  2991-50-6 EtFOSAA MSD REC 95 %  61-135

OP81709-MSD*  2991-50-6 EtFOSAA MSD RPD 2 % 30

OP81709-MSD*  757124-72-4  4:2 Fluorotelomer sulfonate MSD REC 102 % 63-143

OP81709-MSD*  757124-72-4  4:2 Fluorotelomer sulfonate MSD RPD 4 % 30

OP81709-MSD*  27619-97-2 6:2 Fluorotelomer sulfonate MSD REC 103 % 64-140

OP81709-MSD*  27619-97-2 6:2 Fluorotelomer sulfonate MSD RPD 4 % 30

OP81709-MSD*  39108-34-4 8:2 Fluorotelomer sulfonate MSD REC 104 %  67-138

OP81709-MSD*  39108-34-4 8:2 Fluorotelomer sulfonate MSD RPD 7 % 30

* Sample used for QC is not from job FA78009

Page 107 of 119 16 of 28

FA78009



SGS North America Inc.

Orlando, FL
Section 6

MS Semi-volatiles

QC Data Summaries

Includes the following where applicable:

* Method Blank Summaries
e Blank Spike Summaries
» Matrix Spike and Duplicate Summaries
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Instrument Blank
Job Number: FA78009

Page 1 of 2

Account: SGSAKA SGS North America, Inc
Project: 1204244
Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
S$3Q392-1BLK 3Q25889.D 1 08/26/20 NG nla n/a S3Q392
o
N
The QC reported here applies to the following samples: Method: EPA 537M QSM5.3 B-15 -
FA78009-2 a
CAS No. Compound Result RL MDL  Units Q
375-22-4  Perfluorobutanoic acid ND 0.0080 0.0020 ug/l
2706-90-3 Perfluoropentanoic acid ND 0.0040 0.0015 g/l
307-24-4  Perfluorohexanoic acid ND 0.0040 0.0010 ug/l
375-85-9  Perfluoroheptanoic acid ND 0.0040 0.0010 ug/l
335-67-1  Perfluorooctanoic acid ND 0.0040 0.0010 wug/l
375-95-1  Perfluorononanoic acid ND 0.0040 0.0010 ug/l
335-76-2  Perfluorodecanoic acid ND 0.0040 0.0010 ug/l
2058-94-8 Perfluoroundecanoic acid ND 0.0040 0.0010 wug/l
307-55-1  Perfluorododecanoic acid ND 0.0040 0.0015 ug/l
72629-94-8 Perfluorotridecanoic acid ND 0.0040 0.0010 ug/l
376-06-7  Perfluorotetradecanoic acid ND 0.0040 0.0010 wug/l
375-73-5  Perfluorobutanesulfonic acid  ND 0.0040 0.0010 wug/l
2706-91-4 Perfluoropentanesulfonic acid ND 0.0040 0.0010 ug/l
355-46-4  Perfluorohexanesulfonic acid ND 0.0040 0.0010 ug/l
375-92-8  Perfluoroheptanesulfonic acid ND 0.0040 0.0010 wug/l
1763-23-1 Perfluorooctanesulfonic acid  ND 0.0040 0.0015 ug/l
68259-12-1 Perfluorononanesulfonic acid ND 0.0040 0.0010 ug/l
335-77-3  Perfluorodecanesulfonic acid ND 0.0040 0.0010 wug/l
754-91-6  PFOSA ND 0.0040 0.0010 wug/l
2355-31-9 MeFOSAA ND 0.020  0.0040 wug/l
2991-50-6 EtFOSAA ND 0.020  0.0040 wug/l
757124-72-44:2 Fluorotelomer sulfonate  ND 0.0080 0.0020 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate  ND 0.0080 0.0020 ug/l
39108-34-4 8:2 Fluorotelomer sulfonate  ND 0.0080 0.0020 ug/l
CAS No. ID Standard Recoveries Limits
13C4-PFBA 113% 50-150%
13C5-PFPeA 111% 50-150%
13C5-PFHXA 112% 50-150%
13C4-PFHpA 113% 50-150%
13C8-PFOA 115% 50-150%
13C9-PFNA 115% 50-150%
13C6-PFDA 118% 50-150%
13C7-PFUNDA 115% 50-150%
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Instrument Blank
Job Number: FA78009

Page 2 of 2

Account: SGSAKA SGS North America, Inc
Project: 1204244
Sample File ID Analyzed By Prep Date Prep Batch  Analytical Batch
S3Q392-1BLK 3Q25889.D 08/26/20 NG n/a n/a S3Q392
The QC reported here applies to the following samples: Method: EPA 537M QSM5.3 B-15
FA78009-2
CAS No. ID Standard Recoveries Limits
13C2-PFDoDA 115% 50-150%
13C2-PFTeDA 123% 50-150%
13C3-PFBS 111% 50-150%
13C3-PFHxXS 115% 50-150%
13C8-PFOS 117% 50-150%
13C8-FOSA 123% 50-150%
d3-MeFOSAA 118% 50-150%
13C2-4:2FTS 107% 50-150%
13C2-6:2FTS 106% 50-150%
13C2-8:2FTS 108% 50-150%
13C3-HFPO-DA 118% 50-150%
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Instrument Blank
Job Number: FA78009

Page 1 of 2

Account: SGSAKA SGS North America, Inc
Project: 1204244
Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
S$3Q393-1BLK 3Q25977.D 1 08/27/20 NG nla n/a S3Q393
o
N
The QC reported here applies to the following samples: Method: EPA 537M QSM5.3 B-15 N
FA78009-1 E
CAS No. Compound Result RL MDL  Units Q
375-22-4  Perfluorobutanoic acid ND 0.0080 0.0020 ug/l
2706-90-3 Perfluoropentanoic acid ND 0.0040 0.0015 g/l
307-24-4  Perfluorohexanoic acid ND 0.0040 0.0010 ug/l
375-85-9  Perfluoroheptanoic acid ND 0.0040 0.0010 ug/l
335-67-1  Perfluorooctanoic acid ND 0.0040 0.0010 wug/l
375-95-1  Perfluorononanoic acid ND 0.0040 0.0010 ug/l
335-76-2  Perfluorodecanoic acid ND 0.0040 0.0010 ug/l
2058-94-8 Perfluoroundecanoic acid ND 0.0040 0.0010 wug/l
307-55-1  Perfluorododecanoic acid ND 0.0040 0.0015 ug/l
375-73-5  Perfluorobutanesulfonic acid ND 0.0040 0.0010 ug/l
2706-91-4 Perfluoropentanesulfonic acid ND 0.0040 0.0010 wug/l
355-46-4  Perfluorohexanesulfonic acid ND 0.0040 0.0010 wug/l
375-92-8  Perfluoroheptanesulfonic acid ND 0.0040 0.0010 ug/l
1763-23-1 Perfluorooctanesulfonic acid  ND 0.0040 0.0015 ug/l
68259-12-1 Perfluorononanesulfonic acid ND 0.0040 0.0010 ug/l
335-77-3  Perfluorodecanesulfonic acid ND 0.0040 0.0010 ug/l
754-91-6  PFOSA ND 0.0040 0.0010 wug/l
2355-31-9 MeFOSAA ND 0.020  0.0040 wug/l
2991-50-6 EtFOSAA ND 0.020  0.0040 wug/l
757124-72-44:2 Fluorotelomer sulfonate  ND 0.0080 0.0020 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate ~ ND 0.0080 0.0020 ug/l
39108-34-4 8:2 Fluorotelomer sulfonate  ND 0.0080 0.0020 g/l
CAS No. ID Standard Recoveries Limits
13C4-PFBA 90% 50-150%
13C5-PFPeA 90% 50-150%
13C5-PFHXA 90% 50-150%
13C4-PFHpA 90% 50-150%
13C8-PFOA 91% 50-150%
13C9-PFNA 91% 50-150%
13C6-PFDA 92% 50-150%
13C7-PFUNDA 91% 50-150%
13C2-PFDoDA 93% 50-150%
13C2-PFTeDA 91% 50-150%
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Instrument Blank
Job Number: FA78009

Page 2 of 2

Account: SGSAKA SGS North America, Inc
Project: 1204244
Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
S3Q393-1BLK 3Q25977.D 1 08/27/20 NG n/a n/a S3Q393
The QC reported here applies to the following samples: Method: EPA 537M QSM5.3 B-15
FA78009-1
CAS No. ID Standard Recoveries Limits
13C3-PFBS 91% 50-150%
13C3-PFHxXS 87% 50-150%
13C8-PFOS 91% 50-150%
13C8-FOSA 97% 50-150%
d3-MeFOSAA 89% 50-150%
13C2-4:2FTS 85% 50-150%
13C2-6:2FTS 85% 50-150%
13C2-8:2FTS 88% 50-150%
13C3-HFPO-DA 89% 50-150%
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Instrument Blank Page 1 of 1
Job Number: FA78009
Account: SGSAKA SGS North America, Inc
Project: 1204244
Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
S2Q792-1BLK 2Q53272.D 1 08/28/20 NG nla n/a S2Q792
The QC reported here applies to the following samples: Method: EPA 537M QSM5.3 B-15
FA78009-1
CAS No. Compound Result RL MDL  Units Q
72629-94-8 Perfluorotridecanoic acid ND 0.0040 0.0010 ug/l
376-06-7  Perfluorotetradecanoic acid ND 0.0040 0.0010 ug/l
CAS No. ID Standard Recoveries Limits
13C4-PFBA 102% 50-150%
13C5-PFPeA 97% 50-150%
13C5-PFHXA 98% 50-150%
13C4-PFHpA 98% 50-150%
13C8-PFOA 99% 50-150%
13C9-PFNA 96% 50-150%
13C6-PFDA 100% 50-150%
13C7-PFUNDA 97% 50-150%
13C2-PFDoDA 97% 50-150%
13C2-PFTeDA 92% 50-150%
13C3-PFBS 96% 50-150%
13C3-PFHxXS 96% 50-150%
13C8-PFOS 96% 50-150%
13C8-FOSA 103% 50-150%
d3-MeFOSAA 100% 50-150%
13C2-4:2FTS 94% 50-150%
13C2-6:2FTS 92% 50-150%
13C2-8:2FTS 92% 50-150%
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Method Blank Summary
Job Number: FA78009

Page 1 of 2

Account: SGSAKA SGS North America, Inc
Project: 1204244
Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP81709-MB 3Q25932.0 1 08/27/20 NG 08/24/20 OP81709 S3Q392
o
N
The QC reported here applies to the following samples: Method: EPA 537M QSM5.3 B-15 EN
FAT78009-1, FA78009-2 a
CAS No. Compound Result RL MDL  Units Q
375-22-4  Perfluorobutanoic acid ND 0.016 0.0040 ug/l
2706-90-3 Perfluoropentanoic acid ND 0.0080 0.0030 wug/l
307-24-4  Perfluorohexanoic acid ND 0.0080 0.0020 ug/l
375-85-9  Perfluoroheptanoic acid ND 0.0080 0.0020 ug/l
335-67-1  Perfluorooctanoic acid ND 0.0080 0.0020 wug/l
375-95-1  Perfluorononanoic acid ND 0.0080 0.0020 ug/l
335-76-2  Perfluorodecanoic acid ND 0.0080 0.0020 ug/l
2058-94-8 Perfluoroundecanoic acid ND 0.0080 0.0020 wug/l
307-55-1  Perfluorododecanoic acid ND 0.0080 0.0030 ug/l
72629-94-8 Perfluorotridecanoic acid ND 0.0080 0.0020 ug/l
376-06-7  Perfluorotetradecanoic acid ND 0.0080 0.0020 ug/l
375-73-5  Perfluorobutanesulfonic acid  ND 0.0080 0.0020 ug/l
2706-91-4 Perfluoropentanesulfonic acid ND 0.0080 0.0020 ug/l
355-46-4  Perfluorohexanesulfonic acid ND 0.0080 0.0020 ug/l
375-92-8  Perfluoroheptanesulfonic acid ND 0.0080 0.0020 wug/l
1763-23-1 Perfluorooctanesulfonic acid  ND 0.0080 0.0030 ug/l
68259-12-1 Perfluorononanesulfonic acid ND 0.0080 0.0020 ug/l
335-77-3  Perfluorodecanesulfonic acid ND 0.0080 0.0020 wug/l
754-91-6  PFOSA ND 0.0080 0.0020 wug/l
2355-31-9 MeFOSAA ND 0.040  0.0080 wug/l
2991-50-6 EtFOSAA ND 0.040  0.0080 wug/l
757124-72-44:2 Fluorotelomer sulfonate  ND 0.016  0.0040 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate  ND 0.016  0.0040 ug/l
39108-34-4 8:2 Fluorotelomer sulfonate  ND 0.016 0.0040 ug/l
CAS No. ID Standard Recoveries Limits
13C4-PFBA 102% 50-150%
13C5-PFPeA 101% 50-150%
13C5-PFHXA 104% 50-150%
13C4-PFHpA 104% 50-150%
13C8-PFOA 105% 50-150%
13C9-PFNA 106% 50-150%
13C6-PFDA 105% 50-150%
13C7-PFUNDA 103% 50-150%
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Method Blank Summary
Job Number: FA78009

Page 2 of 2

Account: SGSAKA SGS North America, Inc
Project: 1204244
Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP81709-MB 3Q25932.D 1 08/27/20 NG 08/24/20 OP81709 S3Q392
The QC reported here applies to the following samples: Method: EPA 537M QSM5.3 B-15
FA78009-1, FA78009-2
CAS No. ID Standard Recoveries Limits
13C2-PFDoDA 96% 50-150%
13C2-PFTeDA 88% 50-150%
13C3-PFBS 102% 50-150%
13C3-PFHxXS 105% 50-150%
13C8-PFOS 101% 50-150%
13C8-FOSA 106% 50-150%
d3-MeFOSAA 102% 50-150%
13C2-4:2FTS 96% 50-150%
13C2-6:2FTS 96% 50-150%
13C2-8:2FTS 95% 50-150%
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Blank Spike Summary Page 1 of 2
Job Number: FA78009

Account: SGSAKA SGS North America, Inc

Project: 1204244

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP81709-BS 3Q25931.D 1 08/27/20 NG 08/24/20 OP81709 S3Q392

The QC reported here applies to the following samples:

FAT78009-1, FA78009-2

Method: EPA 537M QSM5.3 B-15

o
n
[HEN

Spike  BSP BSP
CAS No. Compound ug/l ug/l % Limits
375-22-4  Perfluorobutanoic acid 0.16 0.151 94 73-129
2706-90-3 Perfluoropentanoic acid 0.16 0.151 94 72-129
307-24-4  Perfluorohexanoic acid 0.16 0.150 94 72-129
375-85-9  Perfluoroheptanoic acid 0.16 0.154 96 72-130
335-67-1  Perfluorooctanoic acid 0.16 0.150 94 71-133
375-95-1  Perfluorononanoic acid 0.16 0.152 95 69-130
335-76-2  Perfluorodecanoic acid 0.16 0.151 94 71-129
2058-94-8 Perfluoroundecanoic acid 0.16 0.150 94 69-133
307-55-1  Perfluorododecanoic acid 0.16 0.155 97 72-134
72629-94-8 Perfluorotridecanoic acid 0.16 0.145 91 65-144
376-06-7  Perfluorotetradecanoic acid 0.16 0.149 93 71-132
375-73-5  Perfluorobutanesulfonic acid 0.16 0.152 95 73-130
2706-91-4 Perfluoropentanesulfonic acid 0.16 0.154 96 71-127
355-46-4  Perfluorohexanesulfonic acid 0.16 0.150 94 68-131
375-92-8  Perfluoroheptanesulfonic acid 0.16 0.158 99 69-134
1763-23-1 Perfluorooctanesulfonic acid 0.16 0.150 94 65-140
68259-12-1 Perfluorononanesulfonic acid 0.16 0.153 96 69-127
335-77-3  Perfluorodecanesulfonic acid 0.16 0.148 93 53-142
754-91-6  PFOSA 0.16 0.153 96 67-137
2355-31-9 MeFOSAA 0.16 0.156 98 65-136
2991-50-6 EtFOSAA 0.16 0.154 96 61-135
757124-72-44:2 Fluorotelomer sulfonate  0.16 0.162 101 63-143
27619-97-2 6:2 Fluorotelomer sulfonate  0.16 0.161 101 64-140
39108-34-4 8:2 Fluorotelomer sulfonate  0.16 0.158 99 67-138
CAS No. ID Standard Recoveries BSP Limits
13C4-PFBA 108% 50-150%
13C5-PFPeA 108% 50-150%
13C5-PFHXA 110% 50-150%
13C4-PFHpA 109% 50-150%
13C8-PFOA 109% 50-150%
13C9-PFNA 109% 50-150%
13C6-PFDA 107% 50-150%
13C7-PFUNDA 104% 50-150%

* = Qutside of Control Limits.
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Blank Spike Summary
Job Number: FA78009

Page 2 of 2

Account: SGSAKA SGS North America, Inc
Project: 1204244
Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP81709-BS 3Q25931.D 1 08/27/20 NG 08/24/20 OP81709 S3Q392
The QC reported here applies to the following samples: Method: EPA 537M QSM5.3 B-15
FA78009-1, FA78009-2
CAS No. ID Standard Recoveries BSP Limits
13C2-PFDoDA 100% 50-150%
13C2-PFTeDA 107% 50-150%
13C3-PFBS 108% 50-150%
13C3-PFHxXS 109% 50-150%
13C8-PFOS 108% 50-150%
13C8-FOSA 109% 50-150%
d3-MeFOSAA 109% 50-150%
13C2-4:2FTS 106% 50-150%
13C2-6:2FTS 105% 50-150%
13C2-8:2FTS 104% 50-150%

* = Qutside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary

Job Number: FA78009

Page 1 of 2

Account: SGSAKA SGS North America, Inc

Project: 1204244

Sample File ID DF Analyzed Prep Date Prep Batch  Analytical Batch

OP81709-MS 3Q25934.D 1 08/27/20 NG 08/24/20 OP81709 S3Q392

OP81709-MSD 3Q25935.D 1 08/27/20 NG 08/24/20 OP81709 S3Q392

FA78002-6 3Q25933.0 1 08/27/20 NG 08/24/20 OP81709 S3Q392

The QC reported here applies to the following samples: Method: EPA 537M QSM5.3 B-15

FA78009-1, FA78009-2

FA78002-6 Spike MS MS Spike MSD  MSD Limits

CAS No. Compound ug/I Q ug/l ug/I % ug/I ug/I % RPD  Rec/RPD
375-22-4  Perfluorobutanoic acid 0.017 U 0.167 0.155 93 0.167 0.159 95 3 73-129/30
2706-90-3 Perfluoropentanoic acid 0.0083 U 0.167 0.156 94 0.167 0.160 96 3 72-129/30
307-24-4  Perfluorohexanoic acid 0.0083 U 0.167 0.156 94 0.167 0.157 94 1 72-129/30
375-85-9  Perfluoroheptanoic acid 0.0083 U 0.167 0.155 93 0.167 0.162 97 4 72-130/30
335-67-1  Perfluorooctanoic acid 0.0083 U 0.167 0.154 92 0.167 0.159 95 3 71-133/30
375-95-1  Perfluorononanoic acid 0.0083 U 0.167 0.155 93 0.167 0.159 95 3 69-130/30
335-76-2  Perfluorodecanoic acid 0.0083 U 0.167 0.153 92 0.167 0.160 96 4 71-129/30
2058-94-8 Perfluoroundecanoic acid 0.0083 U 0.167 0.154 92 0.167 0.158 95 3 69-133/30
307-55-1  Perfluorododecanoic acid 0.0083 U 0.167 0.157 94 0.167 0.163 98 4 72-134/30
72629-94-8 Perfluorotridecanoic acid 0.0083 U 0.167 0.163 98 0.167 0.167 100 2 65-144/30
376-06-7  Perfluorotetradecanoic acid 0.0083 U 0.167 0.151 91 0.167 0.157 94 4 71-132/30
375-73-5  Perfluorobutanesulfonic acid  0.0083 U 0.167 0.156 94 0.167 0.161 97 3 73-130/30
2706-91-4 Perfluoropentanesulfonic acid 0.0083 U 0.167 0.159 95 0.167 0.162 97 2 71-127/30
355-46-4  Perfluorohexanesulfonic acid 0.0083 U 0.167 0.154 92 0.167 0.160 96 4 68-131/30
375-92-8  Perfluoroheptanesulfonic acid 0.0083U  0.167 0.158 95 0.167 0.166 100 5 69-134/30
1763-23-1 Perfluorooctanesulfonic acid 0.0083 U 0.167 0.153 92 0.167 0.156 94 2 65-140/30
68259-12-1 Perfluorononanesulfonic acid 0.0083 U 0.167 0.154 92 0.167 0.150 90 3 69-127/30
335-77-3  Perfluorodecanesulfonic acid 0.0083 U 0.167 0.153 92 0.167 0.149 89 3 53-142/30
754-91-6  PFOSA 0.0083 U 0.167 0.161 97 0.167 0.162 97 1 67-137/30
2355-31-9 MeFOSAA 0.042 U 0.167 0.157 94 0.167 0.164 98 4 65-136/30
2991-50-6 EtFOSAA 0.042 U 0.167 0.156 94 0.167 0.159 95 2 61-135/30
757124-72-44:2 Fluorotelomer sulfonate  0.017 U 0.167 0.164 98 0.167 0.170 102 4 63-143/30
27619-97-2 6:2 Fluorotelomer sulfonate  0.017 U 0.167 0.166 100 0.167 0.172 103 4 64-140/30
39108-34-4 8:2 Fluorotelomer sulfonate  0.017 U 0.167 0.162 97 0.167 0.173 104 7 67-138/30
CAS No. ID Standard Recoveries MS MSD FA78002-6 Limits

13C4-PFBA 106% 109% 50-150%

13C5-PFPeA 106% 109% 50-150%

13C5-PFHXA 105% 111% 109% 50-150%

13C4-PFHpA 108% 110% 111% 50-150%

13C8-PFOA 107% 111% 113% 50-150%

13C9-PFNA 106% 111% 113% 50-150%

13C6-PFDA 103% 108% 111% 50-150%

13C7-PFUNDA 99% 102% 109% 50-150%

* = Qutside of Control Limits.
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CAS No.

Matrix Spike/Matrix Spike Duplicate Summary

Job Number: FA78009

Page 2 of 2

Account: SGSAKA SGS North America, Inc

Project: 1204244

Sample File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP81709-MS 3Q25934.D 1 08/27/20 NG 08/24/20 OP81709 S3Q392
OP81709-MSD 3Q25935.D 1 08/27/20 NG 08/24/20 OP81709 S3Q392
FA78002-6 3Q25933.0 1 08/27/20 NG 08/24/20 OP81709 S3Q392

The QC reported here applies to the following samples:

FAT78009-1, FA78009-2

ID Standard Recoveries MS
13C2-PFDoDA 95%
13C2-PFTeDA 86%
13C3-PFBS 105%
13C3-PFHXS 108%
13C8-PFOS 105%
13C8-FOSA 106%
d3-MeFOSAA 101%
13C2-4:2FTS 105%
13C2-6:2FTS 103%
13C2-8:2FTS 101%

MSD

94%

85%

110%
110%
111%
104%
103%
109%
106%
103%

FA78002-6 Limits

106%
107%
109%
110%
108%

110%

101%
101%

50-150%
50-150%
50-150%
50-150%
50-150%
50-150%
50-150%
50-150%
50-150%
50-150%

Method: EPA 537M QSM5.3 B-15

* = Qutside of Control Limits.
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Laboratory Data Review Checklist

Completed By:

Dana Fjare

Title:

Environmental Scientist

Date:

10/09/20

Consultant Firm:

Shannon & Wilson, Inc.

Laboratory Name:

SGS North America, Inc.

Laboratory Report Number:

1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

ADEC File Number:

1530.38.022

Hazard Identification Number:

27090
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1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

Note: Any N/A or No box checked must have an explanation in the comments box.

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?
YesXI Noll N/ALI Comments:

Samples were analyzed by SGS North America, Inc. in Anchorage, Alaska.

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?

Yes[1 NoX N/AL Comments:

Samples for PFAS analysis were sub-contracted to SGS in Orlando, Florida, an ADEC CS-approved
laboratory. Samples for arsenic speciation analysis were subcontracted to Brooks Applied Labs in
Bothell, Washington. Brooks Applied Labs is not an ADEC CS-approved laboratory; however, this
laboratory is NELAP-accredited.

2. Chain of Custody (CoC)

a. CoC information completed, signed, and dated (including released/received by)?
YesXI Noll N/ALI Comments:

b. Correct analyses requested?
YesXI Noll N/AL Comments:

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?
Yes[] NoX N/ALI Comments:

Sample cooler 3 was received by SGS in Anchorage at 6.6°C. This cooler contained the samples for
arsenic speciation to be analyzed by Brooks Applied Labs. The samples were received by SGS within
24 hours from collection and would not have been out of temperature for very long. In addition, the
samples were preserved with EDTA to stabilize the arsenic species. After discussing the temperature
cooler exceedance with Brooks Applied Labs, it was determined that the slight temperature exceedance
would result in negligible bias. The arsenic speciation results were not affected by the slight
temperature exceedance.
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1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

YesX Nold N/ALI Comments:

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?
YesXI Noll N/AL] Comments:

The sample receipt form notes that the samples were received in good condition.

d. If there were any discrepancies, were they documented? For example, incorrect sample
containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

YesX Nold N/ALI Comments:

Sample cooler 3 was received by SGS in Anchorage at 6.6°C. This cooler contained the samples for
arsenic speciation to be analyzed by Brooks Applied Labs. There were no other discrepancies noted in
this work order.

e. Data quality or usability affected?

Comments:

Data quality and usability were unaffected; see above.

4. Case Narrative

a. Present and understandable?
YesX NolJ N/ALI Comments:
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1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

b. Discrepancies, errors, or QC failures identified by the lab?
YesXI Noll N/ALI Comments:

The report was corrected and revised to include missing requested analytes not included in the original
report.

Arsenic speciation was analyzed by Brooks Applied of Bothell, WA and EPA 537M PFAS list 24
were analyzed by SGS of Orlando, FL.

The pH of the Trip Blank is greater than 2 in the vials for gasoline range organics (GRO) analysis.
Surrogate recoveries in the laboratory control sample (LCS) 1575487 for 5a-androstane and n-
triacontane did not meet QC criteria; however, the surrogate recoveries in the associated project

samples were within criteria.

Sample 33066 had IDA surrogate recovery for 13C2-PFTeDA outside of laboratory control limits.
The sample required dilution due to matrix interference with the IDA surrogate.

c. Were all corrective actions documented?
Yes[d Nold N/AKX Comments:

The laboratory did not specify corrective actions.

d. What is the effect on data quality/usability according to the case narrative?

Comments:

The case narrative does not specify an effect on data quality/usability; see section 6.d for further
assessment.

5. Samples Results

a. Correct analyses performed/reported as requested on COC?
YesXI Noll N/ALI Comments:

b. All applicable holding times met?
YesXI Noll N/AL Comments:
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1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

c. All soils reported on a dry weight basis?
Yes[1 Noll N/AKX Comments:

The sample matrix is water.

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for
the project?

Yes[] Nold N/AK Comments:

Project sample results are not compared with ADEC cleanup levels. The data is being used for water
quality parameter assessment for point of entry treatment studies.

e. Data quality or usability affected?

The data quality/usability is not affected.

6. QC Samples

a. Method Blank
i. One method blank reported per matrix, analysis and 20 samples?
YesXI Noll N/ALI Comments:

ii. All method blank results less than limit of quantitation (LOQ) or project specified objectives?
YesX Noll N/AL Comments:

Method blank results were below the LOQ; however, DRO, sulfate, and conductivity were detected at
estimated concentrations below the LOQ in several of the method blanks.

iii. 1f above LOQ or project specified objectives, what samples are affected?
Comments:

The method blanks are quality control (QC) samples for project samples 33066 and 33063.
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1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
YesX Noll N/AL Comments:

The project sample conductivity and sulfate results are greater than 10 times the concentration
detected in the method blanks, so the data are considered unaffected by the method blank detections.

DRO was detected at an estimated concentration below the LOQ in both project samples. These
results are considered estimated non-detections and are flagged ‘UB’ in the analytical tables.

v. Data quality or usability affected?
Comments:

Data quality and/or usability are not affected; see above.

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)

YesX Nol[J N/AC] Comments:

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?

YesX Nold N/AOI Comments:

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

YesX Nold N/AOI Comments:
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1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

iv. Precision — All relative percent differences (RPD) reported and less than method or laboratory
limits and project specified objectives, if applicable? RPD reported from LCS/LCSD, and or
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory
QC pages)

Yes[] NoX N/AOI Comments:

The TSS laboratory duplicate samples 1575149 and 1575150 had RPD failures. The parent samples
associated with the laboratory duplicate samples are not a part of the project sample set. Project
samples are not affected by these RPD failures.

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

Project samples are not affected; see above.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes[1 Noll N/AKX Comments:

No samples are affected; see above.

vii. Data quality or usability affected? (Use comment box to explain.)
Comments:

The data quality/usability is not affected.

c. Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Note: Leave blank if not required for project

i. Organics — One MS/MSD reported per matrix, analysis and 20 samples?
YesxXI Noll N/ALI Comments:

An MS was reported for EPA 1664B analysis.

An MS/MSD was reported for Total Organic Carbon and PFAS analyses.

ii. Metals/Inorganics — one MS and one MSD reported per matrix, analysis and 20 samples?
YesXI Noll N/ALI Comments:

An MS was reported for EP200.8 (Metals) and EPA 300.0 (anions).

An MS/MSD was reported for Sulfide, Total Nitrate/Nitrite-N, Total Kjeldahl Nitrogen, analyses and
arsenic speciation.
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1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes[d NoX N/ALI Comments:

The MS 1576898 sample had high recovery for sodium.

The MS 1577014 had low recovery for sulfate.

iv. Precision — All relative percent differences (RPD) reported and less than method or laboratory
limits and project specified objectives, if applicable? RPD reported from MS/MSD, and or
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory
QC pages)

YesX NolJ N/AL Comments:

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

The parent samples for both MS 1576898 and MS 1577014 are not samples from this work order, so
the project samples are considered unaffected by the MS recovery failures.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes[] NoX N/ALI Comments:

Flags were not required because the MS parent samples were not samples from this work order; see
above.

vii. Data quality or usability affected? (Use comment box to explain.)
Comments:

The data quality and usability are not affected; see above.

d. Surrogates — Organics Only or Isotope Dilution Analytes (IDA) — Isotope Dilution Methods Only

i. Are surrogate/IDA recoveries reported for organic analyses — field, QC and laboratory
samples?

YesX Nold N/AOI Comments:
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1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable? (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes[d NoX N/ALI Comments:

The DRO/RRO surrogate 5a-androstane and n-triacontane recoveries exceeded laboratory QC limits
in LCS 1575487.

The IDA standard recovery for 13C2-PFTeDA was below laboratory QC limits in project sample
33066.

iii. Do the sample results with failed surrogate/IDA recoveries have data flags? If so, are the data
flags clearly defined?

Yes[d NoX N/ALI Comments:

LCS recovery for DRO and RRO was within laboratory control limits so the surrogate recovery
failures are not considered to affect the project sample results.

The laboratory ran the IDA standards a second time for project sample 33066. The results from the
second run were within laboratory QC limits. The laboratory reported the result for PFTeDA in
project sample 33066 using the data from the second IDA run.

iv. Data quality or usability affected?
Comments:

The data quality and usability are not affected; see above.

e. Trip Blanks

i.  One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

YesX Nold N/AO Comments:

A trip blank was reported for GRO/BTEX analysis.

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)

Yes[d NoX N/ALI Comments:

The cooler containing the trip blank was not noted on the COC; however, the trip blank remained in
the cooler with the project samples.
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1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

iii. All results less than LOQ and project specified objectives?
YesX Noll N/AL Comments:

iv. If above LOQ or project specified objectives, what samples are affected?
Comments:

N/A; project analytes were not detected in the trip blank.

v. Data quality or usability affected?
Comments:

The data quality/usability is not affected; see above.

f. Field Duplicate
i. One field duplicate submitted per matrix, analysis and 10 project samples?
Yes[1 Noll N/AKX Comments:

Field duplicate samples were not submitted with this work order.

ii. Submitted blind to lab?
Yes[J NolJ N/AK Comments:

Field duplicate samples were not submitted with this work order.

iii. Precision — All relative percent differences (RPD) less than specified project objectives?
(Recommended: 30% water, 50% soil)
RPD (%) = Absolute value of: (Ri-R2)  x 100
((R1+R2)/2)

Where Ri1= Sample Concentration
R2 = Field Duplicate Concentration

Yes[d Nold N/AKX Comments:

Field duplicate samples were not submitted with this work order.

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
Comments:

We cannot know the precision of the analyte results for the project sample matrix.
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1204244 Revision 1

Laboratory Report Date:

10/07/20

CS Site Name:

Yakutat DOT&PF PFAS

g. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered
below)?

Yes[d Nold N/AKX Comments:

Samples for this project are not collected with reusable equipment, therefore a practical potential for
equipment based cross-contamination does not exist.

i. All results less than LOQ and project specified objectives?
Yes[1 Noll N/AKX Comments:

See above.

ii. Ifabove LOQ or project specified objectives, what samples are affected?
Comments:

No samples affected; see above.

iii. Data quality or usability affected?
Comments:

Data quality and/or usability were not affected; see above.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?
Yes[1 Noll N/AKX Comments:

No other data flags or qualifiers
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SHANNON & WILSON, INC.

WATER SUPPLY WELL SAMPLING LOG

Address 969 ARPoaT MJM/W3‘~I A‘"‘P""" ! . Project Number (02 841 - 005 / - oo
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Analysis PEAS « (B + Pre -POgT Lab TEST AMERIC A
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VoD 0.1 151.9 (p-b"\ €\ Lo
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Vawe bhva PT «~ wel htad  does not werk




Address 1023 1033 HiRPoRT Access Rp

SHANNON & WILSON, INC.

WATER SUPPLY WELL SAMPLING LOG

Project Number 10289,- oo 5

Owner/Occupant PLD HUUIINE7 Project Name _VAgvigT ALT wAErR
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CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR
SPECIFIC CLIENTS.

Consultants prepare reports to meet the specific needs of specific individuals. A report prepared for
a civil engineer may not be adequate for a construction contractor or even another civil engineer.
Unless indicated otherwise, your consultant prepared your report expressly for you and expressly for
the purposes you indicated. No one other than you should apply this report for its intended purpose
without first conferring with the consultant. No party should apply this report for any purpose other
than that originally contemplated without first conferring with the consultant.

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS.

A geotechnical/environmental report is based on a subsurface exploration plan designed to consider
a unique set of project-specific factors. Depending on the project, these may include the general
nature of the structure and property involved; its size and configuration; its historical use and
practice; the location of the structure on the site and its orientation; other improvements such as
access roads, parking lots, and underground utilities; and the additional risk created by scope of
service limitations imposed by the client. To help avoid costly problems, ask the consultant to
evaluate how any factors that change subsequent to the date of the report may affect the
recommendations. Unless your consultant indicates otherwise, your report should not be used (1)
when the nature of the proposed project is changed (for example, if an office building will be erected
instead of a parking garage, or if a refrigerated warehouse will be built instead of an unrefrigerated
one, or chemicals are discovered on or near the site); (2) when the size, elevation, or configuration of
the proposed project is altered; (3) when the location or orientation of the proposed project is
modified; (4) when there is a change of ownership; or (5) for application to an adjacent site.
Consultants cannot accept responsibility for problems that may occur if they are not consulted after
factors that were considered in the development of the report have changed.

SUBSURFACE CONDITIONS CAN CHANGE.

Subsurface conditions may be affected as a result of natural processes or human activity.
Because a geotechnical/environmental report is based on conditions that existed at the time
of subsurface exploration, construction decisions should not be based on a report whose
adequacy may have been affected by time. Ask the consultant to advise if additional tests
are desirable before construction starts; for example, groundwater conditions commonly
vary seasonally.

Construction operations at or adjacent to the site and natural events such as floods,
earthquakes, or groundwater fluctuations may also affect subsurface conditions and, thus,
the continuing adequacy of a geotechnical/environmental report. The consultant should be
kept apprised of any such events and should be consulted to determine if additional tests
are necessary.
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MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS.

Site exploration and testing identifies actual surface and subsurface conditions only at those points
where samples are taken. The data were extrapolated by your consultant, who then applied
judgment to render an opinion about overall subsurface conditions. The actual interface between
materials may be far more gradual or abrupt than your report indicates. Actual conditions in areas
not sampled may differ from those predicted in your report. While nothing can be done to prevent
such situations, you and your consultant can work together to help reduce their impacts. Retaining
your consultant to observe subsurface construction operations can be particularly beneficial in this
respect.

A REPORT'S CONCLUSIONS ARE PRELIMINARY.

The conclusions contained in your consultant’s report are preliminary, because they must be based
on the assumption that conditions revealed through selective exploratory sampling are indicative of
actual conditions throughout a site. Actual subsurface conditions can be discerned only during
earthwork; therefore, you should retain your consultant to observe actual conditions and to provide
conclusions. Only the consultant who prepared the report is fully familiar with the background
information needed to determine whether or not the report’s recommendations based on those
conclusions are valid and whether or not the contractor is abiding by applicable recommendations.
The consultant who developed your report cannot assume responsibility or liability for the adequacy
of the report’s recommendations if another party is retained to observe construction.

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION.

Costly problems can occur when other design professionals develop their plans based on
misinterpretation of a geotechnical/environmental report. To help avoid these problems, the
consultant should be retained to work with other project design professionals to explain relevant
geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of
their plans and specifications relative to these issues.

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED
FROM THE REPORT.

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled
by site personnel), field test results, and laboratory and/or office evaluation of field samples and data.
Only final boring logs and data are customarily included in geotechnical/environmental reports.
These final logs should not, under any circumstances, be redrawn for inclusion in architectural or
other design drawings, because drafters may commit errors or omissions in the transfer process.

To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be
given ready access to the complete geotechnical engineering/environmental report prepared or
authorized for their use. If access is provided only to the report prepared for you, you should advise
contractors of the report’s limitations, assuming that a contractor was not one of the specific persons
for whom the report was prepared, and that developing construction cost estimates was not one of
the specific purposes for which it was prepared. While a contractor may gain important knowledge
from a report prepared for another party, the contractor should discuss the report with your
consultant and perform the additional or alternative work believed necessary to obtain the data
specifically appropriate for construction cost estimating purposes. Some clients hold the mistaken
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impression that simply disclaiming responsibility for the accuracy of subsurface information always
insulates them from attendant liability. Providing the best available information to contractors helps
prevent costly construction problems and the adversarial attitudes that aggravate them to a
disproportionate scale.

READ RESPONSIBILITY CLAUSES CLOSELY.

Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is
far less exact than other design disciplines. This situation has resulted in wholly unwarranted claims
being lodged against consultants. To help prevent this problem, consultants have developed a
number of clauses for use in their contracts, reports, and other documents. These responsibility
clauses are not exculpatory clauses designed to transfer the consultant’s liabilities to other parties;
rather, they are definitive clauses that identify where the consultant’s responsibilities begin and end.
Their use helps all parties involved recognize their individual responsibilities and take appropriate
action. Some of these definitive clauses are likely to appear in your report, and you are encouraged
to read them closely. Your consultant will be pleased to give full and frank answers to your
questions.

The preceding paragraphs are based on information provided by the ASFE/Association of
Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland

March 2023
[I-3



	1 Introduction
	1.1 Drinking Water Action Levels
	1.2 Background
	1.3 Purpose
	1.4 Use of Report

	2 Feasibility of Long-Term Water Options
	2.1 Water Storage Tanks and Deliveries
	2.2 Municipal Water System Expansion
	2.3 Small-Scale Distribution Systems
	2.4 Individual Point-of-Entry Water Treatment Systems

	3 Local Preferences
	4 Option Summary
	5 Discussion
	Table 1 - Long-Term Alternative Water Options - Yakutat Airport
	Figure 1 - Highest Reported Water Supply Well Analytical Results through 12/20
	Appendix A - HDR, Inc. Yakutat PFAS Contamination- Alternative Water Supply Study
	Appendix B - Barr Engineering Co. Yakutat PFAS Point-of-Entry Treatment Feasibility Report and Supporting Information
	B.1 Analytical Sampling
	Barr's Point-of-Entry Treatment Feasibility Report
	Attachment 1 – PFAS Impacted Well Site Assessment Forms
	Attachment 2 – Water Chemistry Data Table
	Attachment 3 – Peak Water Demand Estimates
	Attachment 4 – Process Flow Diagrams
	Attachment 5 – Cost Estimate Details

	PFAS Impacted Well Site Assessment Forms
	SGS LAB Report 1204244-REV1 and LDRC
	Water Supply Well Sampling Logs

	Important Information

		2023-03-15T09:59:36-0800
	Ashley Jaramillo




