Final
Naval Facilities Engineering Command

Site Inspection Sampling
and Analysis Plan

Gamma Walkover Survey and Soil, Sludge
and Sediment Sampling

Former Naval Station Puget Sound
Seattle, Washington

Department of the Navy

Naval Facilities Engineering Command Northwest
1101 Tautog Circle

Silverdale, WA 98315




FINAL
SITE INSPECTION SAMPLING AND ANALYSIS PLAN
GAMMA WALKOVER SURVEY
SOIL, SLUDGE AND SEDIMENT SAMPLING

Prepared by
URS Group, Inc.
Seattle, Washington

Prepared for
Naval Facilities Engineering Command Northwest
Silverdale, Washington

U.S. Navy Contract No. N44255-09-D-4001
Delivery Order 0076

June 16, 2017



FINAL SITE INSPECTION SAP Document ID

FORMER NAVAL STATION PUGET SOUND Revision No.: 0
Naval Facilities Engineering Command Northwest Date: 6/16/17
Contract No. N44255-09-D-4001 Page ii

Delivery Order 0076

DOCUMENT IDENTIFICATION

Document Title: Site Inspection Sampling and Analysis Plan, Gamma
Walkover Survey, Soil, Sludge and Sediment Sampling

Site Name/Location: Former Naval Station Puget Sound, Seattle, Washington

Delivery Order No.: 0076

Document Control No.: 0617.501

33762133.R-3

Report Coverage: This document describes the sampling and analysis plan for
the site investigation field event at former NAVSTA Puget
Sound. Activities will include a gamma walkover survey,
and, collection of soil, sludge and sediment samples at the
Former Naval Station. This plan was prepared under
Contract No. N44255-09-D-4001 for Naval Facilities
Engineering Command Northwest. These services were
provided by URS Group, Inc.

Organization Title: Naval Facilities Engineering Command Northwest
Address: 1101 Tautog Circle

Silverdale, Washington 98315

(360) 396-0206

Prime Contractor: URS Group, Inc.

Address: 1111 Third Avenue, Suite 1600
Seattle, Washington 98101
(206) 438-2700

Navy Remedial Project Manager: Christopher Generous, L.G.
URS Program Manager: William L. Rohrer, C.P.G, P.G., L.H.G.

URS Project Manager: Greg Burgess, L.G., L.H.G.

J\DCS\Projects\Legacy URS\N\Navy AE\AE-2009\DO 76 - xx36 NSPS Prelim Assess and SI\09 Reports & Deliverables\R-3 Deliverables\3- SI
Planning Docs\06-Final\01 SAP\01 SAP - 061617.docx



FINAL SITE INSPECTION SAP

FORMER NAVAL STATION PUGET SOUND

Naval Facilities Engineering Command Northwest
Contract No. N44255-09-D-4001, Delivery Order 0076

Contents
Revision No.: 0
Date: 6/16/17
Page iii

CONTENTS

1.0 EXECUTIVE SUMMARY ..ottt sttt sttt sse s e sae s stesnestesteaneaneanens 1-1
1.1  PURPOSE OF SITE INVESTIGATION .....coooiiiiiiieiiiisieee e 1-1

1.2 SITE BACKGROUND......ccoiiiiiiesit sttt sne e eneas 1-1

1.3 FIELD INVESTIGATION ..ottt 1-2

1.3.1 MODIliZE/Prepare SIte........cciiiiieieiiiiieie et 1-2

1.3.2 GWS and Location MapPing .......cccvuereeriereeieesieseeseesieseesnessesseeseesees 1-3

1.3.3 SO SAMPIING...coiiiiiiie e 1-3

1.3.4  Sludge SamMPIiNG ......ccoveiieieiieceec e 1-4

1.3.5 Lake Washington Sediment Core Sampling........c.cccoceeviiinniieneiiiennennens 1-4

1.3.6  Building 30 INterior SCreeNiNg........cccevvvererieereeiesieseeseseesee e seesaesees 1-4

1.3.7 Restore Site and DemOobiliZe...........cccoviiiiiiiiieiee e 1-4

1.3.8 Manage and Disposal Investigation-Derived Waste.............cccccvevvervenns 1-5

1.4 POST FIELD ACTIVITIES ...cooiiieit ettt 1-5

1.4.1 Sample Laboratory Analysis and Data Evaluation ...............ccccccevveinennnne 1-5

142 REPOMING...cceiitieiieieeie ittt st sbeete s e sreeneesneesneeae s 1-5

2.0 INTRODUCTION ..ottt bbbttt b e bbbt enes 2-1

PART 1. FIELD SAMPLING PLAN
PART 2: QUALITY ASSURANCE PROJECT PLAN
PART 3: RADIATION PROTECTION PLAN

J\DCS\Projects\Legacy URS\N\Navy AE\AE-2009\DO 76 - xx36 NSPS Prelim Assess and SI\09 Reports & Deliverables\R-3 Deliverables\3- SI

Planning Docs\06-Final\01 SAP\01 SAP - 061617.docx



FINAL SITE INSPECTION SAP Section 1.0

FORMER NAVAL STATION PUGET SOUND Revision No.: 0
Naval Facilities Engineering Command Northwest Date: 6/16/17
Contract No. N44255-09-D-4001, Delivery Order 0076 Page 1-1

1.0 EXECUTIVE SUMMARY

11 PURPOSE OF SITE INVESTIGATION

Naval Facilities Engineering Command Northwest (NAVFAC NW) is conducting a radiological
preliminary assessment/site inspection (PA/SI) of the property transferred under the Base
Realignment and Closure Act (BRAC) at the former Naval Station Puget Sound (NAVSTA PS).
The Final Radiological Preliminary Assessment (U.S. Navy 2016a), recommended additional
field activities, to be addressed during the SI. The objective of the Sl is to assess the areas
identified in the Final Radiological PA at the former NAVSTA PS as potential or known sources
of radioactive material and radioactivity. The Sampling and Analysis Plan (SAP) is comprised of
three parts: the Field Sampling Plan (FSP), the Quality Assurance Project Plan (QAPP) and the
Radiation Protection Plan (RPP).

1.2  SITE BACKGROUND

Originally named Naval Air Station (NAS) Seattle, portions of the station were built in 1925 on
land donated by King County. During World War 11, NAS Seattle supported air transport and
ship outfitting of personnel for the Alaskan and Western Pacific theaters of operation. After the
war, NAS Seattle was designated a Naval Reserve Air Station. From 1945 to 1970, the station
maintained naval reserve squadrons for supplementing active duty forces, both in the continental
United States and abroad. Aviation activities officially ceased on June 30, 1970, and NAS Seattle
was decommissioned.

After the 1970 decommissioning, the Navy facility was designated as Naval Support Activity.
Seattle and the Navy subsequently rented buildings to approximately eight federal and
institutional tenants. Between 1970 and 1977, the Navy divided the property into three parts,
conveying considerable portions that had supported air operations (runways and adjacent
structures) to the National Oceanic and Atmospheric Administration (NOAA) (approximately
100 acres) and the City of Seattle (approximately 165 acres). The remainder of the property
(approximately 150 acres) was retained by the U.S. Department of the Navy (Navy).

In April 1982, the Navy-retained property was designated Naval Station Seattle. In October
1986, Naval Station Seattle was designated Naval Station Puget Sound (NAVSTA PS) as a result
of the station’s decreasing support role in the Pacific fleet activities.

A major part of the mission at NAVSTA PS was aircraft overhaul and repair, which included
painting of aircraft instrumentation with radioluminescent paint, engine overhaul, welding shops,
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machine shops, and other activities of potential concern related to radiological contamination. In
addition, in the late 1960s the University of Washington Laboratory of Radiation Ecology
conducted research at NAVSTA PS to evaluate the uptake of radioactivity by hermit crabs from
exposure to contaminated coral grit resulting from the atmospheric nuclear weapons testing
program.

In June 1991, the BRAC Commission announced the closure of former NAVSTA PS. In
accordance with the recommendations of the 1991 commission, NAVSTA PS was closed in
September 1995.

As part of the BRAC process, the final nine Navy retained parcels were transferred from the
Navy to the City of Seattle and other entities from 1998 to 2003.

In 2009, radium contamination that was attributed to painting of aircraft instrumentation with
radioluminescent paint was discovered at two buildings (Buildings 2 and 27) at the former
NAVSTA PS. In 2010, the Navy conducted a radiological remedial investigation (RI) to
determine the extent and magnitude of radioactive contamination (U.S. Navy 2011). A time
critical removal action (TCRA) was conducted from 2013 to 2016 to remediate known
radioactive contamination in and around Buildings 2 and 27. The Final After Action Report

(U.S. Navy 2016b) was completed and documents the TCRA. In 2016, the Final Radiological PA
was completed which includes recommendations for the Sl activities (U.S. Navy 2016a).

1.3 FIELD INVESTIGATION

The Sl is being conducted to assess areas of the BRAC transferred property identified in the
Final Radiological PA as having the potential to contain radiological contamination. The
potential radionuclides of concern (PROC) include Ra-226, Cs-137, Sr-90, Th-232, and Pu-239.

A general summary of the field activities are provided below. Figure 3-1, in the FSP, shows all
field investigation locations.

1.3.1 Mobilize/Prepare Site

Site mobilization will occur once all plan approvals are received, and URS receives reciprocity
with the Washington Department of Health (DOH), Division of Radiation Protection, and the
Nuclear Regulatory Commission Region 4 for conducting the work under their Utah Radioactive
Materials License (UT1800410). Site access will be coordinated with the Navy Remedial Project
Manager (RPM). URS and subcontractors will mobilize to the Site, conduct site-specific
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training, and establish work staging areas and temporary waste storage areas. Utility locations
and clearances will be completed prior to initiating intrusive sampling activities.

1.3.2 GWS and Location Mapping

Gamma Walk-over Surveys (GWS) will be conducted using both a sodium iodide (Nal) detector
and a Field Instrument for the Detection of Low Energy Radiation (FIDLER) probe. The Nal
detector will be used in areas adjacent to Building 30 and former Building 15, while the FIDLER
probe will be used in the area near former Building 15. The same instruments and configurations
will be used to collect GWS data in an established background reference area. All surveys will
be performed in accordance with Cabrera SOP OP-387, Gamma Walkover Survey.

The survey will be performed over the accessible surface areas by walking straight parallel lines
at a speed of 0.5 meter per second over the designated area with the detector kept at a fixed
distance from the ground (less than or equal to 4 inches). The GWS system will log the gross
gamma reading and position (in Washington State Plane Coordinates) every second.

The raw data will be downloaded from the GWS and transmitted to a data processing specialist
for export into a geospatial software program. The results of the surveys near Building 30 and 15
will be compared to the results of the background survey. The GWS results will be processed
and evaluated by the Project Health Physicist. Additional soil boring sampling locations and
modifications to the proposed existing soil boring locations may result based on the results of the
GWS, after consultation with project staff and the RPM.

1.3.3 Soil Sampling

Soil boring locations are shown on Figure 3-1 in the FSP. A direct push drill rig will be used to
obtain continuous soil cores at each location from the ground surface to first groundwater or to a
maximum depth of 10 feet whichever comes first. Each core will be geologically logged and
radiologically scanned with a Ludlum 44-10 or Ludlum 44-9 radiation meter, as appropriate. At
each location, soil samples will be collected at the following intervals:

e surface soil (0 to 0.5 foot),
e asubsurface soil composite from the 0.5 to 3 feet interval,

e asubsurface soil sample from the 0.5-foot interval in the boring where the highest
radiological screening result is detected.
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1.3.4 Sludge Sampling

The sludge sampling locations are in sediment traps or similar structures, catch basins, and
manholes within sections of storm-sewer systems identified in the Final Radiological PA that
were not previously investigated for radiological contamination during the RI (U.S. Navy 2011)
or TCRA (U.S. Navy 2016b). Several of these locations are on NOAA property. Sampling of
these locations will be scheduled to occur prior to annual storm drain cleaning conducted by
NOAA. A Van Veen Grab Sampler or equivalent will be used in an attempt to collect three
samples representative of the surface, middle, and bottom layers of sludge material. Each sample
will be placed in a labeled plastic bag, packaged and shipped to an off-site lab for analysis.

1.3.5 Lake Washington Sediment Core Sampling

Lake sediment sampling locations are in areas of potential concern near storm-water outfalls that
were not previously investigated for radiological contamination. These locations are situated
more than 35 feet from the former shoreline to avoid sampling within the footprint of a 2005
beach restoration project conducted by the City of Seattle. A Rossfelder Vibracore will be used
to collect a sediment core representative of the 0- to 5-foot depth. Sediment cores will be
radiologically scanned using a Ludlum 44-10. Two samples will be collected from each sediment
location, a surface sample (0 to 0.5 foot) and one from the interval with the highest radiological
scan results. Samples will be packaged and shipped to the off-site analytical laboratory.

1.3.6 Building 30 Interior Screening

A minimal non-invasive radiological scoping survey will be performed of the former instrument
shop inside Building 30. The survey will include the instrument shop (1,080 square feet), and a
background reference area also inside Building 30. The background area will be identified at the
time of the survey but will be in an area identified as non-impacted.

The interior screening will include collection of dose rates, gross gamma scans, and alpha/ beta
measurements. The alpha/beta measurements may include scans, static measurements, and smear
samples. The survey will focus on areas likely to be impacted such as floors and sink drains.

1.3.7 Restore Site and Demobilize

After the completion of field work, the Site and staging areas will be restored to a condition
similar or equal to that existing prior to the work. If the investigation identifies areas either
indoor or outdoor that present a radiological hazard, radiological control areas (RCA) will be
established following procedures specified in the RPP. These areas will be secured to prevent
inadvertent access until the exposure hazard is mitigated.
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1.3.8 Manage and Disposal Investigation-Derived Waste

Investigation-Derived Waste (IDW) generated during sampling activities will be managed as
required by the URS Radioactive Materials License, and the Radiation Protection Program. URS
will arrange for manifesting, shipping, and properly disposing of any non-radiological IDW
under the Navy’s approval and signature. The Navy’s low-level radioactive waste (LLRW)
contractor will arrange for manifesting, shipping, and properly disposing of any potential LLRW
waste.

14 POST FIELD ACTIVITIES
1.4.1 Sample Laboratory Analysis and Data Evaluation

All samples will be sent to Test America in Earth City, Missouri for radiological analysis, by
gamma spectrometry (GS), gas flow proportional counting (GFPC), liquid scintillation counting
(LSC), and alpha spectrometry (AS). The specific analytical requirement for each sample is
detailed in Table 3-1 in the FSP and Worksheet #18 in the QAPP. The laboratory analytical
results will undergo data verification and validation.

1.4.2 Reporting

The Sl report will include summary descriptions of the resulting field efforts, including audits or
regulatory visits, and the disposition of IDW. The results of all SI activities, including the GWS,
soil and sediment boring logs, field photographs, and any field notes, will be provided.
Laboratory analytical results will be validated, tabulated, and used to support the conclusions and
recommendations. Departures from procedures described in the approved final SAP will be
included as a List of Deviations in the Sl report.
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2.0 INTRODUCTION

As stated above this SAP consists of three parts: the FSP the QAPP, and the RPP. The FSP and
QAPP have elements in common and contain some duplicated information, but they are
presented as separate documents to facilitate use during the Sl field effort. The main features of
each of these three sections of the plans are summarized below.

Part 1 — Field Sampling Plan:

The FSP portion of the SAP focuses on the project objectives and the technical approach for the
field work to be conducted. The plan includes discussions of the relevant regulatory framework,
Site background and conditions, community relations, the planned work schedule, and a
description of the Site investigation activities. Investigation activities include

Mobilize/prepare Site

Perform GWS and location mapping

Sample surface and subsurface soil

Sample sludge from a manhole, catch basin, or oil/water separator
Sample Lake Washington sediment

Perform Building 30 Instrument Shop screening

Site restoration and demobilize

Manage and dispose of IDW

Part 2 — Quality Assurance Project Plan:

The QAPP portion is comprised of worksheets in accordance with U.S. Department of Defense
policy, U.S. Environmental Protection Agency guidance, and Naval Facilities Engineering
Command (NAVFAC) Southwest Environmental Work Instructions on the Uniform Federal
Policy for the Quality Assurance Projects Plans (UFP-QAPP). The purpose of the QAPP is to
provide guidance on sampling, analysis, and quality assurance/quality control (QA/QC). The
QAPP identifies and discusses sampling strategy, analytical methods used, field methods and
sampling procedures, QA objectives, analytical QC procedures, and data quality management, as
appropriate.
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Part 3 — Radiation Protection Plan:

The RPP details how radiological work will be conducted after applying for and receiving
reciprocity with the Washington Department of Health (DOH), Division of Radiation Protection,
and NRC Region 4 using URS Utah Radioactive material License UT1800410, Amendment 11.
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1.0 INTRODUCTION

The Navy performed a Radiological Preliminary Assessment (PA) of nine parcels of the former
Naval Station Puget Sound (NAVSTA PS). The Final Radiological PA Report (U.S. Navy
2016a), recommended additional field activities, to be addressed during this Site Investigation
(SI). The objective of the Sl is to assess the areas identified in the Final Radiological PA Report
at the former NAVSTA PS as potential or known sources of radioactive material and
radioactivity.

This Sl is being conducted in accordance with Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM) guidance to determine the potential presence of any further
radiological contamination at NAVSTA PS.

The Final Radiological PA verified historical operations involving the use of radioluminescent
paint in two buildings (Buildings 2 and 27) and identified other areas of potential concern
(AOPCs) at NAVSTA PS. In addition to radioluminescent painting operations, other activities
that may have been sources of contamination include welding shops, aircraft wash facilities,
engine overhaul shops, waste disposal practices, and laboratory-scale testing that evaluated the
effects of residual radiation on biota.

The focus of this SI is implementation of the recommendations presented in the Final
Radiological PA Report to determine the presence of any further radiological contamination.
The field work activities for the Sl include performing gamma walkover surveys (GWSs),
collecting soil, sludge, and sediment samples, and an interior scoping survey. The investigation
results will be evaluated to identify which of the areas need further action and which if any pose
no risk to human health.

The following activities will be conducted:

o Perform GWSs of unpaved areas in the vicinity of former Building 15 and
Building 30
. Additional radiological investigations of surface and subsurface soil in the

location of former Building 15 and in unpaved areas in the vicinity of Building 30

o Collection of additional sludge samples from certain accessible storm drain
locations that have not been previously sampled; locations in the roads east and
south of Buildings 2, offsite locations east and northeast of Building 2, locations
east and north of Building 30, and the oil/water separator northeast of former
Building 283
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. Collection of sediment samples from Lake Washington in the vicinity of five

outfalls that drained water that originated on the Site; four located within the
boundaries of the Site and one outfall near the western end of the NOAA Pier

. Radiological scoping survey of accessible surfaces of the former instrument repair
shop area located inside Building 30.
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2.0 REGULATORY FRAMEWORK

The Sl activities at the former NAVSTA PS are being conducted by the Navy as the lead agency
in accordance with the Navy Environmental Restoration Program using the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), with the Washington
State Department of Ecology (Ecology) as the state regulatory agency and the Washington State
Department of Health (DOH) as the radiological support agency. The Sl will follow the
requirements of CERCLA, Sections 104 and 121, Executive Order 12580, the National Qil and
Hazardous Substances Pollution Contingency Plan, and MARSSIM guidance, and a Reciprocity
Radioactive Material License. The Sl activities will also address the substantive requirements of
the Washington State Model Toxics Control Act (Washington Administrative Code 173-340-
515), as applicable.
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3.0 BACKGROUND AND SITE CONDITIONS

3.1 LOCATION AND SITE CONDITIONS

The former NAVSTA PS is located approximately 6 miles northeast of downtown Seattle in the
Sand Point neighborhood on the western shore of Lake Washington within Warren G.
Magnuson Park (Magnuson Park), 7400 NE 74th Street, Seattle, Washington (Figure 3-1). Sl
activities include nine parcels that were transferred from the Navy to the City of Seattle,
University of Washington, and U.S. Fish and Wildlife Service. NAVSTA PS is bounded by
residential areas to the west and south, Lake Washington to the north and east, and the National
Oceanic and Atmospheric Administration (NOAA) Western Regional Center facilities and
Warren G. Magnuson Park to the east. The former NAVSTA PS is located in Township 25
North, Range 4 East, Section 2, in King County, Washington, and has geographical coordinates
47°37'00" north latitude and 122°15'00" west longitude.

3.1.1 Geology

Former NAVSTA PS is located in a structural downfold between the Cascade and Olympic
Mountain ranges called the Puget Trough. Most of the natural topography and waterways in the
Puget Trough are the result of a 3,000-foot-thick glacier that scoured the area between 13,000
and 15,000 years ago. Glacial till made up of unsorted, non-stratified materials including clay,
silt, sand, and boulders is the parent material found on-site. Surface soils at NAVSTA PS consist
of Indianola loamy sand deposits formed from sandy glacial outwash as the glaciers approached
and receded from the area (SCS 1992). Initially surface topography at the Site ranged from 1 to
30 percent slopes. However, because significant construction has taken place at NAVSTA PS,
much of the Site has been leveled by filling the low-lying areas with material available on-site.
As indicated by historical photos, discussions with Sand Point personnel, Seattle earthquake
maps, and lithological studies of the area, it is known that surficial soils at the north end of the
Site are composed predominantly of fill (Washington Surveying and Rating Bureau 1966). The
large area north of Building 2 that was formerly occupied by Pontiac Bay was filled as
development at the Site progressed. In addition, the presence of lake-bottom peat was indicated
by the gradual settlement of the earth-filled portion of Pontiac Bay (Chrzastowski 1983).

A review of soil boring logs produced for the radiological Rl for NAVSTA PS (U.S. Navy 2011)
indicates that soils in the vicinity of Buildings 2 and 27 typically consist of a silty sand from the
ground surface to between 1 and 3 feet below ground surface (bgs) that is underlain by a dense
clay at several locations, ranging in thickness from 1 to 2 feet. At several locations interbedded
sand was observed in this clay. The available borings extend to maximum depths that range
from 2.5 to 5 feet bgs.
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3.1.2 Hydrogeology

Shallow groundwater at NAVSTA PS occurs primarily within the relatively permeable,
interglacial deposits contained by the low-permeability till units that underlie the Site. The
continuity of these units beneath NAVSTA PS has not been defined. Groundwater flow is
generally from the uplands area west of the Site eastward toward Lake Washington (U.S. Navy
1993). Lake Washington is the discharge water body for shallow groundwater from the Site,
where groundwater is typically found approximately 3 feet bgs (NEESA 1988). During the RI,
groundwater was observed at a depth of 5 feet bgs in soil borings installed in the vicinity of
Buildings 2 and 27 (U.S. Navy 2011).

3.1.3 Hydrology

Former NAVSTA PS is bordered by Lake Washington to the north and east. There are no
perennial streams or freshwater bodies within the boundaries of the Site. The nearest stream,
Thornton Creek, is approximately ¥ mile northwest of the Site. Pontiac Bay, which was
formerly located at the northern shore of the Site, was filled with earth in the early 1930s (Jones
& Jones 1975).

Lake Washington is approximately 22 miles long and ranges in width from 1 to 4 miles, with a
maximum depth of 210 feet. The level of Lake Washington is maintained at 21 feet above the
lower low mean sea level of Puget Sound by the Hiram M. Chittenden Locks, which are
administered and operated by the U.S. Army Corps of Engineers (U.S. Navy 1993). The lake is
classified as a Class A water body by Washington State, which requires water quality to meet or
exceed the requirements for substantially all of the following uses: anadromous salmon
migration, rearing, spawning, and harvesting; fishing; aesthetic enjoyment and contact
swimming; water supply (domestic, industrial, and agricultural); and commerce and navigation.
Most of the lake’s shoreline in the vicinity of the Site is occupied by residential property and
recreational park lands (U.S. Navy 1994). The stormwater system at NAVSTA PS is not
connected to the City of Seattle Stormwater system but instead discharges directly into Lake
Washington at several outfalls on the northern shore of the peninsula. Runoff from impervious
surfaces at the Site is routed through this stormwater system into Lake Washington. Site
restoration activities conducted by the Seattle Department of Parks and Recreation have restored
both the lacustrine and the palustrine systems of wetlands in the southeastern portion of former
NAVSTA PS, significantly improving the water storage capacity in this location (SCS 1992).

3.1.4 Climate

The climate in the Seattle area is a mid-latitude west coast marine type with high precipitation
and many overcast days. The Olympic Mountains, located to the west, protect the area from
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intense winter storms present on the northern Pacific Ocean, while the Cascade Mountain range
to the east protects the area from the extreme cold winter temperatures common to eastern
Washington (SCS 1992). The prevailing wind direction is from the south or southwest during
the fall and winter, gradually shifting to west and northwest during the late spring and summer.
The average prevailing wind seldom exceeds 20 miles per hour. Winds during winter storms can
range from 20 to 100 miles per hour (SCS 1992). Climate data for Seattle, based on 1961 to
1990 normals, show a mean annual temperature of 52 degrees Fahrenheit (°F), with a low mean
monthly temperature of 36 °F in January, and a high mean monthly temperature of 73 °F in
August. The mean annual precipitation from these data is 34 inches per year, with the average
wettest month being 5.4 inches in January (U.S. Climate Data 2014).

3.2 INVESTIGATIVE HISTORY

The detailed investigative history is provided in the Final Radiological PA Report (U.S. Navy
2016a), and summarized below.

Originally named Naval Air Station (NAS) Seattle, portions were built in 1925 on land donated
by King County. During World War Il, NAS Seattle supported air transport and ship outfitting
of personnel for the Alaskan and Western Pacific theaters of operation. After the war, NAS
Seattle was designated a Naval Reserve Air Station. From 1945 to 1970, the station maintained
naval reserve squadrons for supplementing active duty forces, both in the continental United
States and abroad. Aviation activities officially ceased on June 30, 1970, and NAS Seattle was
decommissioned.

After the 1970 decommissioning, the Navy subsequently rented buildings to federal and
institutional tenants. Between 1970 and 1977, the Navy divided the property into three parts,
conveying 100 acres to NOAA, and 165 acres to the City of Seattle. The remainder of the
property (approximately 150 acres) was retained by the U.S. Department of the Navy. In
October 1986, Naval Station Seattle was designated Naval Station Puget Sound (NAVSTA PS)
as a result of the station’s decreasing support role in the Pacific fleet activities.

A major part of the mission at NAVSTA PS was aircraft overhaul and repair, which included
painting aircraft instrumentation with radioluminescent paint, engine overhaul, welding shops,
machine shops, and other activities of potential concern related to radiological contamination. In
addition, in the late 1960s the University Of Washington Laboratory Of Radiation Ecology
conducted research at NAVSTA PS to evaluate the uptake of radioactivity by hermit crabs from
exposure to contaminated coral grit resulting from the atmospheric nuclear weapons testing
program.
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In June 1991, the Base Realignment and Closure (BRAC) Commission announced the closure of
former NAVSTA PS. In accordance with the recommendations of the 1991 BRAC Commission,
NAVSTA PS was closed in September 1995. The final nine Navy retained parcels were
transferred from the Navy to the City of Seattle and other entities from 1998 to 2003.

In 2009, radium contamination in and around Buildings 2, 12, and 27 was discovered during a
hangar renovation project. Evidence of historical radium painting operations was discovered on
as-built drawings during the renovation, and contamination was confirmed by a screening-level
survey. A follow-up radiological remedial investigation (RI) (U.S. Navy 2011) and a time-
critical removal action (TCRA) (U.S. Navy 2016b) were conducted by the Navy to clean up
contaminated areas of the Site.

3.3 CURRENT INVESTIGATION

Naval Facilities Engineering Command Northwest (NAVFAC NW) is conducting a radiological
PA/SI of the property transferred under BRAC at former NAVSTA PS. The objective of the
PA/SI is to assess the potential for radiological contamination at NAVSTA PS resulting from
previous naval operations in areas of the BRAC transferred property.

The Final Radiological PA dated November 2, 2016 recommended the following additional Sl
activities;

o Radiological investigations of surface and subsurface soil in the location of
former Building 15

. Radiological investigation of surface and subsurface soil in the unpaved area
surrounding Building 30

o Limited radiological scoping survey of the former instrument repair shop area
located inside Building 30

. Collection of additional sludge samples from certain accessible storm drain
locations that have not been previously sampled; locations in the roads east and
south of Building 2, offsite locations east and northeast of Building 2, locations
east and north of Building 30, and the oil/water separator northeast of former
Building 283.

. Collection of sediment samples from Lake Washington in the vicinity of five
outfalls that drained water originating from the Site; four of the outfalls are
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located within boundaries of the Site and one outfall is near the western end of the
NOAA pier.

The Sl is being conducted to assess the areas identified in the Final Radiological PA at the
former NAVSTA PS as potential or known sources of radioactive material and radioactivity.
The investigation results will be evaluated to identify which of the areas need further action and
which if any pose no risk to human health. Implementation will be accomplished with the
following field activities:

. Mobilize/prepare Site
o Perform GWS and location mapping
o Perform soil sampling in the vicinity of Building 30 and former Building 15

- Surface soil — the top layer (0 to 6 inches) of soil, fill, gravel, waste piles,
concrete, or asphalt that is available for direct exposure

- Subsurface soil — solid materials and media found below the surface soils

o Perform sludge sampling
- Sludge - solid material in the bottom of a manhole, catch basin, or oil/water
separator
o Perform Lake Washington sediment core sampling

- Sediment — representative of the 0 to 5 foot depth interval

. Interior radiological scoping survey of former instrument shop in Building 30
. Site restoration and demobilization
. Perform Investigation-Derived Waste (IDW) management and disposal

Figure 3-1 shows the locations designated for the GWSs as well as soil, sludge and sediment
sampling locations. Sample and GWS locations were selected based on the information
presented in the Final Radiological PA and are near selected buildings/structures that had
potential historical use or contact with materials containing low-level radiation. Table 3-1 lists
each sample and the proposed geographical coordinates for each sampling location. Minor
adjustments to these locations may occur in the field based on conditions encountered during
sampling. Figure 3-2 shows the locations inside Building 30 where interior radiological scoping

surveys will be performed.
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Table 3-1
SI Sample Locations at the Former NAVSTA PS
Depth
Coordinates (feet) PROC Analysis
. . _ _ N R N o
_ o Location ID Northing Easting g °m° ; Field scan N&s 2 N S ﬁ ” o ”
Type General Location/Justification Map (feet) (feet) &Sl S| n| detector 14 = O & a 0] O <

Soil/ DPT Near Building 30 B-72 252515.3398 | 1288686.1604 | G | C | G 44-10 X X X

Soil/ DPT Near Building 30 B-73 252552.6456 | 12887953954 | G | C | G 44-10 X X X

Soil/ DPT Near Building 30 B-74 252467.1704 | 12888447268 | G | C | G 44-10 X X X

Soil Field Duplicate Near Building 30 B-74 dup 252467.1704 | 1288844.7268 C 44-10 X X X

Soil/ DPT Near Building 30 B-75 252351.2173 | 1288954.4652 | G | C | G 44-10 X X X

Soil/ DPT Near Building 30 B-76 252275.3574 | 12889518868 | G | C | G 44-10 X X X

Soil/ DPT Near Building 30 B-77 252204.601 | 1288842.6695| G | C | G 44-10 X X X

Soil Field Duplicate Near Building 30 B-77 dup 252204.601 | 1288842.6695 G 44-10 X X X

Soil/ DPT Former Building 15 area B-78 249895.7653 | 1288211.7372 | G | C | G 44-9 X X X X
Soil Field Duplicate Former Building 15 area B-78 dup 249895.7653 | 1288211.7372 | G 44-9 X X X X
Soil/ DPT Former Building 15 area B-79 249899.6361 | 1288249.3036 | G | C | G 44-9 X X X X
Soil/ DPT Former Building 15 area B-80 249929.864 | 1288243.1283( G [ C | G 44-9 X X X X
Soil Field Duplicate if needed Former Building 15 area B-80 249929.864 | 1288243.1283 C 44-9 X X X X
Soil/ DPT Former Building 15 area B-81 249903.3633 | 1288298.3065 | G | C | G 44-9 X X X X
Soil Field Duplicate Former Building 15 area B-81 dup 249903.3633 | 1288298.3065 | G 44-9 X X X X
Soil/ DPT Former Building 15 area B-82 249840.2143 1288305.078 | G | C | G 44-9 X X X X
Soil/ DPT Former Building 15 area B-83 249875.4803 | 1288278.7357 | G | C | G 44-9 X X X X
Soil/ DPT Former Building 15 area B-84 249833.6751 | 1288259.6322 | G | C | G 44-9 X X X X
Sludge E Building 2 CB-23 253346.5720 | 1288603.9960 | G X X X X X X
Sludge Field duplicate* E Building 2 CB-23 dup 253346.5720 | 1288603.9960 | G X X X X X X
Sludge S Building 2 CB 15 253064.6694 | 1288351.9405 | G X X X X X X
Sludge S Building 2 CB 16 253063.0323 | 1288446.5639 | G X X X X X X
Sludge S Building 2 MH 119 253051.4746 | 1288584.5175 | G X X X X X X
Sludge S Building 2 MH 152 253026.7622 | 1288283.0575 | G X X X X X X
Sludge S Building 2 MH 153 253020.0653 | 1288311.3307 | G X X X X X X
Sludge E Building 30 CB-17 252367.2615 | 1288969.5052 | G X X X X X X
Sludge Field duplicate* E Building 30 CB-17 dup 252367.2615 | 1288969.5052 | G X X X X X X
Sludge N Building 30 CB-18 252469.0391 | 1288867.2768 | G X X X X X X
Sludge N Building 30 MH-122 252573.648 1288871.321 | G X X X X X X
Sludge NE Building 283 OWS-283 254429.964 1288034341 | G X X X X X X
Sludge NE Building 2 (NOAA) CB-3 253769.3082 | 1288862.3899 | G X X X X X X
Sludge NE Building 2 (NOAA) CB-4 253731.7264 | 1288862.3899 | G X X X X X X
Sludge NE Building 2 (NOAA) DI-1 253680.2804 | 1288926.9335 | G X X X X X X
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Table 3-1 (Continued)

SI Sample Locations at the Former NAVSTA PS

Depth
Coordinates (feet) PROC Analysis
. . _ _ N R N o
_ o Location ID Northing Easting g °m° ; Field scan N&s 2 N S ﬁ ” o ”
Type General Location/Justification Map (feet) (feet) &l ol o] detector 14 = O & a 0] O <
Sludge NE Building 2 (NOAA) CB-2 253769.3082 | 1288940.0560 | G X X X X X X
Sludge NE Building 2 (NOAA) MH 3A 254034.8656 | 1288940.0560 | G X X X X X X
Sludge NE Building 2 (NOAA) MH 2A 253936.9801 | 1288940.0560 | G X X X X X X
Sludge NE Building 2 (NOAA) MH 2 253605.2678 | 1288940.0560 | G X X X X X X
Sludge NE Building 2 (NOAA) MH 3 253525.0286 | 1288887.0589 | G X X X X X X
Sludge Building 32, Room 121 (NOAA) MH 35 253317.0894 | 1288882.6689 | G X X X X X X
Sediment Lake Washington LW-01 254923.4488 | 1287679.9571 | G G 44-10 X X X X X X
Sediment Lake Washington LW-02 254822.9596 1287791.737 | G G 44-10 X X X X X X
Sediment Field Duplicate Lake Washington LW-02 Dup 254822.9596 1287791.737 G X X X X X X
Sediment Lake Washington LW-03 254472.3575 | 1288133.7193 | G G 44-10 X X X X X X
Sediment Lake Washington LW-04 254406.8523 | 1288209.8515 | G G 44-10 X X X X X X
Sediment Lake Washington LW-05 254320.0008 | 1288269.3834 | G G 44-10 X X X X X X
Sediment Lake Washington LW-06 254377.4344 | 1288346.4155 | G G 44-10 X X X X X X
Sediment Lake Washington LW-07 254240.117 | 1288409.3518 | G G 44-10 X X X X X X
Sediment Lake Washington LW-08 254479.9412 | 1288292.1764 | G G 44-10 X X X X X X
Sediment Lake Washington LW-09 254303.992 | 1288504.3034 | G G 44-10 X X X X X X
Sediment Lake Washington LW-10 254220.1436 | 1288671.4591 | G G 44-10 X X X X X X
Sediment Lake Washington LW-11 254131.2064 | 1289064.1684 | G G 44-10 X X X X X X
Sediment Reserve LW-12 TBD TBD G G 44-10 X X X X X X
Sediment Reserve LW-13 TBD TBD G G 44-10 X X X X X X
Sediment Field Duplicate Reserve LW-13 Dup TBD TBD G X X X X X X
Sediment Reserve LW-14 TBD TBD G G 44-10 X X X X X X
Sediment Reserve LW-15 TBD TBD G G 44-10 X X X X X X
Notes:

* Sludge duplicate may be changed based on the amount of sludge present in the catch basin.
Sediment Field Duplicate - highlighting was added to remind the sampling crew where duplicate samples are to be collected

AS - alpha spectroscopy

C - Composite sample

Cs-137 - cesium-137

DPT - direct push sampling technique

FS-1 - the 6-inch interval with the highest field count rate (between 6 inches below the top to the total depth sampled)

G - Grab Sample
GFPC - gas flow proportional counter
GS - gamma spectroscopy

NOAA - National Oceanic and Atmospheric Administration
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Table 3-1 (Continued)
SI Sample Locations at the Former NAVSTA PS

PROC - potential radionuclides of concern
Pu-239 - plutonium-239

Ra-226 - radium-226

Sr-90 - strontium-90

TBD - to be determined

Th-232 - thorium-232
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4.0 SITE WORK AND FIELD IMPLEMENTATION

The implementation of the field investigation will meet all the requirements provided in the
Navy and regulator-approved final SAP. URS will use Best Management Practices for site
investigation activities, health and safety practices, and radiation safety practices to ensure that
field work activities meet the project objectives. The Sl field work is specifically tailored to
each area of potential concern. Field activity standard operating procedures (SOPs) are listed in
QAPP Worksheet #21. NAVFAC SOPs will be supplemented with radiological SOPs provided
by Cabrera Services, and applicable URS procedures. All SOPs utilized by this project are
included as Appendix A of the QAPP. Sampling field forms are to be completed as applicable,
together with field logbooks, chain-of-custody forms, and visual inspection forms.

The field program described in this FSP is intended to be implemented over an approximate
2-week time frame. The results of the GWSs, soil, sludge and sediment sampling, and the
interior scoping survey will be documented as part of the Sl report. Sampling locations and the
number of samples to be collected were selected based on the results of the Radiological PA.
The number of samples may be modified based on results of the GWS performed at the
beginning of this SI.

41 ARCHAEOLOGICAL RESOURCES

In the event that archaeological materials (e.g., shell, wood, bone, or stone artifacts) or human
remains are found or suspected during project operations, URS will stop work in the area of the
discovery, secure the location, and notify the Navy as soon as practicable, but no longer than 24
hours after the discovery. URS will not proceed with work at the discovery location until the
Navy has the opportunity to evaluate the find and gives the direction to resume work. No
cultural resource specialist is anticipated at this time.

42 BIOLOGICAL RESOURCES

No biological specialist will be required at this time. If a biological specialist is required,
additional procedures will need to be addressed.

43 SITEWORK

The site work is separated into the following eight distinct tasks:
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. Mobilization/site preparation

GWSs and location mapping

Soil sampling (surface and subsurface)

Sludge sampling of storm drains

Lake sediment core sampling

Interior scoping survey of Building 30 instrument shop
Site restoration and demobilization

IDW management and disposal

4.3.1 Mobilization/Site Preparation

Field work will not commence until URS receives a Notice to Proceed, the SAP (FSP, QAPP and
RPP) has been approved by NAVFAC and the Radiological Affairs Support Office (RASO), the
Accident Prevention Plan and Site Safety and Health Plan have been approved by the NAVFAC
Northwest Navy Technical Representative (NTR), and URS has received license reciprocity with
the Washington DOH and NRC. URS will ensure that subcontractors meet all federal and state
certification requirements to perform the field work. URS will coordinate access to the Site with
the Navy Remedial Project Manager (RPM).

URS and subcontractors will mobilize to the Site, establish work staging areas, and install
barriers and signage as applicable. Site-specific health and safety training and site-specific
radiological training will be conducted. URS will, at all times, keep property on which work is
in progress and adjacent property free from accumulations of waste material and rubbish.

URS will arrange with a utility locating subcontractor, for utility location and clearance prior to
initiating intrusive sampling activities.

4.3.2 Gamma Walkover Surveys and Location Mapping

GWSs will be conducted using sodium iodide (Nal) detectors in the Building 15 area, and
adjacent to Building 30 as shown in green on Figure 3-1. The proposed GWS areas include
locations that were unpaved in 1942 and are still unpaved today. Additionally, for the Building
15 area, GWS will include measurements with a Nal detector and a Field Instrument for the
Detection of Low Energy Radiation (FIDLER) probe.

The background reference area designated in the Final After Action Report (U.S. Navy 2016b)
will be used to determine background gamma count rates for this GWS investigation.
Background GWS measurements will be collected on both bare soil and grass since the building
15 area is covered in grass.
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GWSs will be performed in accordance with Cabrera SOP OP-387, Gamma Walkover Survey.
Surveys will be performed to measure surface radioactivity in the designated areas. Equipment
required for performing the GWSs includes the following:

o Trimble Pathfinder Pro XRS/XH Global Positioning System (GPS), or equivalent

o Ludlum Model 44-10 Nal gamma scintillation detector (or equivalent) coupled to
a Ludlum Model 2221 rate meter, equipped with RS-232 data download port

. FIDLER detector coupled to a Ludlum Model 2221 rate meter, equipped with RS-
232 data download port

. Software: Trimble Pathfinder Office, ArcGIS (or equivalent computer-aided
drawing software) with coordinate geometry capability

The survey will be performed over one hundred percent of accessible surface areas following
MARSSIM protocol by walking straight parallel lines at a speed of 0.5 meter per second over the
designated area with the detector while moving the detector in a serpentine (S shaped) with the
detector less than or equal to 4 inches from the ground. Survey passes will be approximately
0.5 meter apart. Data from the rate meter/scaler will be automatically logged into the GPS unit
every second. This system will log the gross gamma reading and position (in Washington State
Plane Coordinates) every second. After completing the survey, the raw data will be downloaded
from the GPS and transmitted to a data processing specialist for export into a geospatial software
program.

Evaluation of the GWS data includes geospatial imaging for visual trend analysis and calculation
of z-scores for identification of distribution outliers. Z-scores are calculated by comparing each
data point against the mean and standard deviation of the data set as a whole. All scan data will
be reviewed and individual data points will be flagged if they exceed three times the standard
deviation of the set (or z-score greater than or equal to 3.0 sigma) calculated by:

(Ly )= (M)
£ =" (sTDEV)

Where:

Z = z-score

Lcr = location count rate, in gross counts per minute (cpm)
Mgs = mean of the data set, in gross cpm

STDEV = standard deviation of the data set
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The GWS results will be processed, organized and then evaluated by the Project Health
Physicist. The review will combine observation of individual data points that exceed a z-score of
3 with any identifiable spatial patterns or trends that might indicate areas of relatively elevated
activity. Data points exceeding a z-score of 3 will be identified as potential outliers requiring
additional investigation. The individual data points will be evaluated based on professional
judgment using a posting plot. Locations with clusters of multiple individual data points
exceeding a z-score of 3 will have biased samples collected to further investigate these locations
as potential outliers.

Survey data recorded for each area will include, at a minimum, a drawing of the area and
spreadsheets of survey information, including the list of coordinates for corners, starting, ending,
and turning locations, reference monuments used in the survey, and other pertinent features of
grids or transects, to include, but not be limited to, survey and sampling location data.

Additional soil boring sampling locations and modifications to the proposed existing soil boring
locations will be based on the outcome of the GWS.

Standard GPS processing techniques will be used to provide a comma-separated values (csv) file
or MS Excel® file with GWS data (northing and easting positions and count rate). Data will be
provided using the appropriate Naval Installation Restoration Information Solution electronic
data deliverable (EDD) via the web-based data checker.

4.3.3 Soil Sampling
Background Sampling

Soil background values for Ra-226, Th-232, Sr-90, and Cs-137 are taken from the TCRA After
Action Report (U.S. Navy 2016b). Background sampling should not be necessary for Pu-239, as
it is generally not seen in background. If Pu-239 is detected during sampling, the need for
collection and analysis of background samples for Pu-239 will be evaluated.

Sampling Locations

The soil sampling scope of this Sl is to verify the presence or absence of radiological impacts
from the surface to a maximum of 10 feet bgs adjacent to former and existing
buildings/structures of potential concern. The proposed soil sampling locations are shown on
Figure 3-1. Additional soil sampling locations may be designated in the field. These additional
samples will be based on the results of the GWSs described in Section 4.3.2 and/or site
conditions after consultation with the URS Project Manager, Navy RPM, and Navy RASO
Environmental Project Manager (EPM). Table 3-1 provides a list of the currently identified
sampling locations. If a sample cannot be collected within 5 feet of where planned, or in the
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event field conditions are different than expected and could affect the sampling design, then the
URS Field Lead will contact the URS Project Manager and Navy RPM to discuss and determine
the new course of action and/or whether different sampling location(s) should be identified. Any
changes to this FSP resulting in moving a sample location by more than five feet will be
documented in a Field Change Request.

Soil Borings

Soil sampling methods are specified in NAVFAC SOP I-B-1. At each sampling location, a
direct push sampling rig will be used to advance the borehole to groundwater or a maximum
depth of 10 feet. The direct push rig provides a continuous, representative, relatively
undisturbed core sample. The core will be geologically logged in accordance with NAVFAC
SOP I-F, Direct Push Sampling. Soil cores will be radiologically scanned at 0.5-foot intervals in
accordance with Cabrera SOP OP-376. As detailed in Table 3-1, the scans will be completed
using a Ludlum 44-10 paired with an appropriate meter at locations near Building 30 or using a
Ludlum 44-9 GM detector pared with an appropriate meter at locations near former Building 15.
A static reading (1 min) with a Ludlum 44-10 or Ludlum 44-9 will be collected from the ground
surface of the boring locations. A maximum of three samples from each soil boring will be
collected as follows:

. One surface soil sample from the 0 to 0.5 foot interval to support both the human
health and ecological risk assessments

. One composite soil sample generated from soil representative of the 0.5 foot to 3
foot interval to support the ecological risk assessment

o One soil sample from a 6-inch interval (i.e., 2.0 to 2.5 foot depth) with the highest
radiological field screening result, based on a scan of the entire subsurface core
(from 0.5 foot to the total depth). This sample will be collected to support the
human health risk assessment.

Each soil sample will be placed in a labeled plastic bag. Samples will be handled, packaged, and
shipped to the off-site analytical laboratory. Soil samples will be analyzed as detailed in Table
3-1.

All non-disposable sampling equipment will be decontaminated and radiologically screened in
accordance with URS Professional Solutions SOP RP-7.0 before each sample is collected or
equipment used at a new location. To minimize the generation of liquid waste, dry
decontamination methods will be used where practical. When wet decontamination methods are
used all liquids and other waste will be containerized and managed as IDW waste as described in
Section 4.3.10.
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4.3.4 Sludge Sampling
Background Sampling

No sludge background samples will be collected. The background values for soil taken from the
TCRA After Action Report (U.S. Navy 2016b) will be applied to the sludge samples.

Sampling Locations

Sludge sampling locations are in sediment traps or similar structures, catch basins and manholes
within sections of storm-sewer systems that were not previously investigated for radiological
contamination and in an oil-water separator that serviced a former airplane washing facility. The
sludge sampling locations are shown on Figure 3-1 and listed in Table 3-1. The Navy has been
notified that NOAA cleans the catch basins and manholes within sections of the storm drain
located on their property on an annual basis. Sampling of these structures is scheduled to take
place prior to the 2017 cleaning activities.

If a sample cannot be collected where planned, or in the event field conditions are different than
expected and could affect the sampling design, the URS Field Lead will contact the URS Project
Manager and Navy RPM to discuss and determine the new course of action and/or whether
different sampling location(s) should be identified. All changes to the FSP will be documented as
a Field Change Request.

Sludge Sampling

Sludge sampling methods are specified in NAVFAC SOP I-B-8; a Van Veen Grab Sampler or
equivalent will be used for collection of sludge samples from catch basins and manholes. Three
samples will be collected from the catch basins and manholes identified for sampling. Samples
will be collected from the surface, middle, and bottom thirds of the sediment. These depths will
be determined in the field based upon the thickness of sludge found in the catch basins and
manholes at the time of sampling. Should insufficient sludge be present to collect layered
samples, the field team lead will complete a deviation form identifying the reason for the reduced
number of samples. Sludge samples will be placed in a labeled plastic bag. Samples will be
handled, packaged, and shipped to the off-site analytical laboratory, and analyzed as detailed in
Table 3-1.

All non-disposable sampling equipment will be decontaminated and radiologically screened in
accordance with URS Professional Solutions SOP RP-7.0 before each sample is collected or
equipment used at a new location. To minimize the generation of liquid waste, dry
decontamination methods will be used where practical. When wet decontamination methods are
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used all liquids and other waste will be containerized and managed as IDW waste as described in
Section 4.3.10.

4.3.5 Lake Sediment Core Sampling
Background Sampling

No lake sediment background samples will be collected. The background values for soil taken
from the TCRA After Action Report (U.S. Navy 2016b) will be applied to the sediment samples.

Sampling Locations

Lake sediment sampling locations are from areas of potential concern near storm-water outfalls
that were not previously investigated for radiological contamination. Two samples will be
collected from each sediment location, and samples will be shipped to the off-site analytical
laboratory.

The proposed lake sediment sampling locations are shown on Figure 3-1 , and listed in
Table 3-1. The sample locations were selected such that they are outside an area where the City
of Seattle conducted a beach restoration project at the north end of the Site during 2005. This
restoration reconfigured the shoreline from a former bulkhead to a beach-type environment. This
project included the installation of a geotextile covered with cobble and fish mix near the boat
launches, docks, and outfalls. It was reported that the restoration extends 30 to 35 feet from the
former bulkhead.

If a sample cannot be collected where planned, or in the event field conditions are different than
expected and could affect the sampling design, then the URS Field Lead will contact the URS
Project Manager and Navy RPM to discuss and determine the new course of action and/or
whether different sampling location(s) should be identified. All changes to the FSP will be
documented as a Field Change Request. Four sediment sampling locations are identified as
Reserve locations (see Table 3-1). These samples will be established in the field should sample
screening indicate that step-out sampling locations are warranted.

A Rossfelder Vibracore will be used to collect a sediment core representative of the 0 to 5 foot
depth. The sediment is retained in the clear core liner allowing visual evaluation in the field.
The core will be geologically logged in accordance with SOP I-F, Direct Push Sampling.
Sediment cores will be radiologically scanned in accordance with Cabrera SOP OP-376, Soil
Core Scanning, at 0.5 foot intervals using a Ludlum 44-10 paired with an appropriate meter.
Two sediment samples will be collected from each coring location as follows:

o One surface sample from the 0 to 0.5 foot interval for the human health and the

ecological risk assessment. This interval includes the biologically active zone.
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. One sample from a 6-inch interval with the highest radiological field screening

result, based on a scan of the entire sediment core (from 0.5 foot to 5 feet or the
total depth should coring be impeded by an obstruction).

Each sediment sample will be placed in a labeled plastic bag. Samples will be handled,
packaged, and shipped to the off-site analytical laboratory. Sediment samples will be analyzed
as detailed in Table 3-1.

All non-disposable sampling equipment will be decontaminated and radiologically screened in
accordance with URS Professional Solutions SOP RP-7 before each sample is collected or
equipment used at a new location. To minimize the generation of liquid waste, dry
decontamination methods will be used where practical; when wet decontamination methods are
used all liquids and other waste will be containerized and managed as IDW waste as detailed in
Section 4.3.10.

4.3.6 Sample Packaging and Shipping

URS will containerize, package, and ship soil, sludge and sediment samples for off-site analysis
in accordance with chain-of-custody procedures. The samples will be submitted to TestAmerica
Earth City for subsequent analysis as detailed in Table 3-1. Additional samples and analyses
may be collected as required to profile the IDW (Section 4.3.10).

Laboratory address:
TestAmerica St. Louis,
13715 Rider Trail North
Earth City, MO 63045-1205
ELAP # L2305

POC Mike Franks

Phone 314.298.8566

4.3.7 Interior Surveys Building 30 Instrument shop

A minimal non-invasive radiological scoping survey will be performed of the former instrument
shop inside Building 30. The location proposed for additional interior scoping survey of
Building 30 is shown on Figure 3-2. The instrument shop, covering approximately 1,080 square
feet, was formerly located in the southeast corner of Building 30. This portion of the building
has been renovated significantly since the 1940s, and all original floor and wall surfaces are
covered with carpeting and drywall. The most recent renovations have occurred within the past
few years. The building is currently occupied by the Seattle Department of Parks and
Recreations offices. Within this area a radiological scoping survey will be conducted using the
radiological instrument described below;
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e Dose rates- Bicron Dose Rater meter.

e Gross gamma activity scans -Ludlum Model 44-10 Nal with a Ludlum Model
2221 rate meter.

e Alpha/beta scanning and static measurements - Ludlum Model 43-93 Alpha/Beta
Scintillator with a Ludlum Model 2360 Dual Channel Scaler

e Alpha/Beta Smear samples Ludlum Model 2929 Dual Channel Scaler with a
Ludlum Model 43-10-1 Alpha/Beta Scintillator

The scoping survey will focus on areas likely to have been impacted by historical instrument
shop activities such as floors and sink drains, and exposed surfaces. The surveyor will determine
the specific measurement locations based on professional judgement and document those
locations. Where practical, the surveyor will measure surfaces that would have been exposed
when the instrument shop was operational.

The scoping survey field measurements will be converted to gross alpha and gross beta activity.
These results will be compared to the Structures Total Surface Activity Release Criteria from
Table 2-2 of the TCRA After Action Report (U.S. Navy 2016b). Field measurements which
exceed 90% of these values (100 dpm/100cm? alpha and 1,000 dpm/100cm? beta) will require
additional investigation.

Background Reference area

The background area will be identified at the time of the survey. The area should be within
Building 30 and be separate from the instrument shop. It should contain similar surfaces,
including drains, as those within the former instrument area. Depending on the current building
configuration the reference area may or may not have the same tenant as the former instrument
shop. Measurement in the background reference area will include the same types of
measurements collected at a similar frequency.

4.3.8 Radiological Control Areas

If the investigation identifies areas, either indoor or outdoor, that present a radiological hazard,
radiological control areas (RCA) will be established as described in the RPP. These areas will be
secured to prevent inadvertent access until the exposure hazard is mitigated or for up to a six
month period. Each established RCA will be checked weekly. The weekly check will include
completion of a security checklist; and reporting of radiation monitoring, including dose rates.
Additionally a monthly contamination survey will be complete which will include the collection
and analysis of smear samples.
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4.3.9 Site Restoration

URS will keep the Site and adjacent properties free from accumulation of waste materials,
rubbish, and windblown debris during progress of the work and at the completion of the work.
All non-disposable sampling equipment will be decontaminated prior to demobilization.
Decontamination will follow procedures documented in URS Professional Solutions SOP RP-7.0
(Appendix A of the QAPP).

Wastewater resulting from decontamination procedures will be kept to a minimum volume,
managed, and disposed of in accordance with procedures discussed in Section 4.3.10. The areas
of concern at the Site, including staging and decontamination areas will be restored by URS to a
condition similar or equal to that existing prior to the work.

4.3.10 IDW Management and Disposal

IDW generated during Sl activities may include any or all of the following: excess soil core
material, plastic sheeting, disposable sampling equipment, personal protective equipment,
equipment decontamination fluids, and miscellaneous wastes. URS will coordinate the location
of the waste storage area with the City of Seattle and the Navy’s on-site representative. URS
will practice waste minimization and waste segregation during the generation and storage of
IDW, as detailed in the RPP. The general approach to waste segregation will be based upon four
waste categories described below:

o Category 1 — general waste that does not come into contact with potentially
contaminated material, such as boxes and general trash:

- Dispose of daily as regular trash.

o Category 2 — waste with potential to contact soil/sludge/sediment:

- Store and sample as appropriate to characterize for disposal.

- Field screen for detectible gamma radiation (2x background).

- Reclassify waste exhibiting elevated radiation levels, or with elevated sample
results as potential low-level radioactive waste (LLRW).

- Dispose as non-radiological IDW.

o Category 3 — waste material from sample locations, and decontamination wastes
(potential LLRW):

- Containerize rinsate/decon solution.
- Field screen for detectible gamma radiation (2x background).
- Store and sample as appropriate to characterize for disposal.
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- Reclassify waste exhibiting elevated radiation levels, or with elevated sample
results as potential LLRW.

- Dispose as non-radiological IDW. Liquids may be discharged to the sanitary
sewer.

. Category 4 potential LLRW — waste with elevated radiation levels, or sample
results indicating the waste may contain LLRW:

- Store and sample as appropriate to characterized for disposal levels.
- Transfer to Navy’s LLRW contractor for disposal.

Manage and store all non-category 1 waste per Radioactive Materials License (RML) reciprocity
until it is released for disposal as non-radiological IDW or transferred to the Navy’s LLRW
contractor for disposal.

If URS encounters an item/commaodity during boring and/or sampling, URS will notify the Navy,
and the item/commodity will be scanned. If the item measures 0.5 mrem or higher, it will be
removed, segregated, bagged separately, and transferred to the Navy’s commodity disposal
contractor.

URS will arrange for manifesting, shipping, and properly disposing of any non-radiological IDW
under the Navy’s approval and signature, as the Navy will be identified as the generator. The
Navy’s LLRW contractor and commodity disposal contractor will arrange for manifesting,
shipping and properly disposing of any radiological IDW under the Navy’s approval and
signature, as the Navy will be identified as the generator.

44  COMMUNITY RELATIONS

A formal community relations program is being implemented as part of the CERCLA process for
this project. A community involvement plan for this project was completed May 23, 2014.
However, URS and its subcontractors shall address this project, the Sl activities, and related
information about the radiological issues being investigated at the Site as sensitive and
confidential information. During Sl planning and implementation activities, if anyone asks about
the project, URS and subcontractor personnel shall not discuss the project and will direct the
individual(s) to the Navy RPM and direct any community questions related to Sl activities to:

Bill Franklin

BRAC PMO West

33000 Nixie Road, 2™ Floor, Suite 217
San Diego, CA 92147

(619) 524-5433
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45 WORK SCHEDULE

Sl activities will be performed in accordance with the work schedule established by the URS
Field Lead and Cabrera Subcontractor Project Manager. Work hours are tentatively scheduled to
be Monday to Friday from 7:00 a.m. to 5:00 p.m., but may be modified based on adjacent on-site
activities. Field work is scheduled to be completed in July 2017. GWS work will be initiated
prior to soil boring activities. Soil and sediment sampling may be performed concurrently with
separate sampling crews, if needed, as long as sufficient supervision and field equipment is
available to support both efforts. The overall schedule for the project is maintained by the URS
Seattle office, and a summary is provided in QAPP Worksheet #16.
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5.0 SI REPORT

The Sl report will provide a summary of the field investigation and analytical results. If results
indicate the presence of potential radionuclides of concern (PROC) at concentrations above
background levels, the Sl report will include a screening-level Human Health risk assessment
(HHRA) and screening-level Ecological Risk Assessment (SERA) to evaluate potential Site-
associated contamination at:

. Building 30
. Building 15

. Storm drain system south and northeast of Building 2, north and east of Building
30, and the oil-water separator northeast of former Building 283

o Lake Washington beach area in the vicinity of five storm drain outfalls between
the western Site boundary and the NOAA Pier

The Sl report will include summary descriptions of the site investigation field efforts, including
audits or regulatory visits, and the disposition of IDW. The results of all SI activities, including
the GWS, final posting plots, soil and sediment boring logs, field photographs, and any field
notes, will be provided. Laboratory analytical results will be validated and provided, and used to
support the recommendations which will be based on the HHRA and SERA.

51 HHRA

For the HHRA, two separate screening-level evaluations will be conducted, and the results will
be compared. Conservative risk-based screening levels will consist of the EPA’s Preliminary
Remediation Goals for radionuclides in soil for residential and industrial receptors. Another set
of conservative, risk-based screening levels will be calculated for onsite industrial and
recreational receptors using the most current version of Residual Radioactivity (RESRAD)
version 7 for Soils. The assumptions and input parameters used in the RESRAD version 7
software will be determined in consultation with the Navy and its representatives to ensure that
the appropriate land use scenarios and site-specific conditions are accounted for. This follows
the standard used by the Navy during the recently completed TCRA. Exceedance of
conservative risk-based screening levels could indicate that further investigation of one or more
of the areas of potential concern (AOPCs) is warranted and could necessitate a baseline HHRA.
Because the screening levels calculated using RESRAD are likely to be more representative of
site-specific exposure conditions, it is assumed that the need for further investigation will be
determined primarily based on the results of the comparison against the screening levels
calculated using RESRAD.
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5.2 SERA

The SERA will include: updated/revised ecological conceptual site model (CSM) that describes
the primary source, release mechanism, and complete ecological pathways; identification of
representative ecological receptors; and comparison of exposure point concentrations (maximum
detected concentrations) to background levels for soil (U.S. Navy 2016b) and ecological
screening benchmarks (for soil and sediment) for exposure estimation and risk calculation.
Conservative ecological screening levels from RESRAD-BIOTA (most current version 1.7) will
be used for radionuclides in soil for terrestrial receptors and in sediment for riparian and aquatic
receptors. The graded (i.e., tiered) approach for evaluating radiation doses to terrestrial and
aquatic biota used to develop RESRAD-BIOTA is appropriate for use in screening for potential
radiological impacts for CERCLA sites (DOE 2002, A Graded Approach for Evaluating
Radiation Doses to Aquatic and Terrestrial Biota. DOE STD-1153).
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QAPP Worksheets #1 and 2. Title and Approval Page and Project Identifying Information
Project Name: Site Inspection Sampling and Analysis Plan, Gamma Walkover Survey and Soil

and Sediment Sampling
Site Location: Former Naval Station Puget Sound, Seattle Washington
Contract: N44255-09-D-4001, Delivery Order 0076

Lead Organization: Naval Facilities Engineering Command (NAVFAC) Northwest

)
Approval Signatures: @JJJ ﬂ /%4’\/ (F W&) 16 June 2017

Greg Burgess/URS Project Manager Date
o - 16 June 2017

Karen Mixon/URS Navy Date

Program QA Manager

Teresie Walker/NAVFAC QAO Date
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Other Stakeholders:

Navy Radiological Affairs Support Office (RASO)

Base Realignment and Closure Program Management Office (BRAC PMO)
Washington State Department of Ecology (regulator)

Washington State Department of Health (regulator)

City of Seattle (stakeholder)

National Oceanic and Atmospheric Administration (stakeholder)

Documents Relevant to the Current Investigation:

Radiological Remedial Investigation Report, Former Naval Station Puget Sound
Seattle, Washington (May 2011)

Action Memorandum, Time-Critical Removal Action, Former Naval Station
Puget Sound, Seattle, Washington (May 2013)

Final After Action Report, Radiological Materials Time-Critical Removal Action
at Former Naval Station Puget Sound, Seattle, Washington (October 2016b)

Final Radiological Preliminary Assessment Report, Former Naval Station Puget
Sound, Seattle, Washington, (November 2016a).
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Name

| Role

| Telephone

E-mail

Naval Facilities Engin

eering Command

Chris Generous

Remedial Project Manager
(RPM)/Navy Technical
Representative

360-396-0014

christopher.generous@navy.mil

Teresie Walker

Quality Assurance Officer

(QAO)

757-322-4699

teresie.walker@navy.mil

Kimberly Gillette

Contracting Officer

360-396-0044

kimberly.qgillette@navy.mil

NAVSEADET Radiological Affairs Support Office

Patrick Owens

Environmental Protection
Manager (EPM)

757-887-4483

patrick.a.owens@navy.mil

Base Realignment and Closure Project Management Office

Anthony Megliola

| Base Closure Manager

| 619-524-4496

anthony.megliola@navy.mil

Washington State Department of Ecology (Ecology)

Ching-Pi Wang

| Site Manager

| 425-649-7134

cwan461@ecy.wa.gov

Washington Department of Health

Chris Williams

Deputy Director Office of
Radiation Protection

360-236-3213

chris.williams@doh.wa.gov

City of Seattle Depart

ment of Parks and Recreation

Romy Freier-
Coppinger

Senior Environmental Analyst

206-615-0691

Romy.Freier-
Coppinger@seattle.gov

Kevin Bergsrud

Senior Planning and
Development Specialist

206-684-5831

Kevin.Bergsrud @seattle.gov

National Oceanic and

Atmospheric Administration

Ann Aaron Byar

NOAA Occupational Safety
and Health Division

206-526-6295

ann.byar@noaa.gov

206-245-4643

Bernadette Shu Storm Water Manager 206-526-6016 Bernadette.shu@noaa.gov

URS Group, Inc.

Bill Rohrer Program Manager 206-438-2296 bill.rohrer@aecom.com

Greg Burgess Project Manager (PM) 206-438-2047 Greg.burgess@aecom.com

Karen Mixon Quality Assurance (QA) 206-438-2234 karen.mixon@aecom.com
Manager

Josie Smith Project Chemist 206-438-2168 josie.smith@aecom.com

Fred Merrill Project Health and Safety 206-719-1105 fred.merrill@aecom.com
Manager

Dave Hose Field Lead 206-438-2154 dave.hose@aecom.com

Amy Jones, RRPT

Site Radiation Safety Officer

801-904-4023
801-913-5199

amy.r.jones@aecom.com

Cabrera Services, Inc

Greg Bright, RRPT

| Field Support

| 508-315-6246

gbright@cabreraservices.com

Cascade Drilling

David Gose

| Operations Manager

| 425-485-8908

dgose@cascade-env.com
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Name | Role | Telephone | E-mail
Analytical Laboratory — TestAmerica for Earth Toxics
Mike Franks | Laboratory PM | 314-298-8566 | Mike.Franks@testamericainc.com
Independent Data Validator — Pyron Environmental
Mingta Lin | Data Validation | 360-867-9543 | mingta_lin@comcast.net
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QAPP Worksheets #4, #7, and #8. Personnel Sign-Off Sheet, Responsibilities, and Special
Training Requirements

Have copies of this form signed by the project personnel from each organization responsible for
implementing portions of the Sampling and Analysis Plan (SAP). Their signatures or e-mail
receipt dates indicate that they have read the applicable SAP sections and will perform the tasks
as described. If only a portion of the SAP was reviewed, then personnel should note which
sections were reviewed.

Specialized Training/ Sections
Name Organization Title/Role Certifications Reviewed Signature/Date

Chris NAVFAC RPM

Generous Northwest

Patrick NAVSEADET EPM

Owens RASO

Greg URS Project Manager

Burgess

Josie URS Project Chemist

Smith

Fred URS Project Health &

Merrill Safety

Dave URS Field Lead 40-hour HAZWOPER

Hose 30-hour OSHA
Construction Safety
Site-specific, 8-hour
radiological worker
training

Amy URS Radiation Safety | Registered Radiation

Jones Officer (RSO) Protection
Technologist (RRPT)

Elyssa URS Field Staff 40-hour HAZWOPER

Dixon 30-hour OSHA
Construction Safety
Site-specific, 8-hour
radiological worker
training

Driller and | Cascade Push Probe Soil 40-hour HAZWOPER

helper Drilling Sampling Site-specific, 8-hour
radiological worker
training

Greg Cabrera Field support RRPT

Bright Services, Inc.

Field Staff | Cabrera Cabrera Field 40-hour HAZWOPER

Services, Inc. Staff Site-specific, 8-hour

radiological worker
training
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Specialized Training/ Sections
Name Organization Title/Role Certifications Reviewed Signature/Date
Mike TestAmerica Laboratory PM
Franks
Mingta Pyron Data validation
Lin Environmental
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QAPP Worksheet #5. Project Organizational Chart
NAVFAC Northwest RPM RASO EPM
Navy Technical Representative |- ____________ .
. Patrick Owens
Chris Generous
URS Program Manager NAVFAC QAO
Bill Rohrer Teresie Walker
URS Project Manager
Subcontractors
Greg Burgess
URS QA Manager Field Sampling
Karen Mixon Cabrera Services
Greg Bright
URS Project Health and
Safety Manager
Fred Merrill
URS Project Chemist
Josie Smith
URS Field Lead URS Site RSO
Dave Hose Amy Jones
Data Validation Analytical Laboratory IDW Disposal (Non- Driller
Pyron Environmental Test America radioactive waste) Cascade Drilling
Mingta Lin Mike Franks Clean Harbors David Gose
Line of Authority

——————— Line of Communication
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Communication Responsible
Drivers Affiliation Name? Procedure
Changes in scope NAVFAC Kimberly All changes in scope or costs require written approval
or costs Northwest Gillette from the NAVFAC Northwest Contracting Officer to the
Contracting Officer URS Program Manager.
SAP modification NAVFAC Chris All changes to the SAP must be submitted to the
Northwest RPM Generous NAVFAC Northwest RPM via telephone, e-mail, or in
writing. Any field activity that deviates from the SAP will
be documented in a Field Change Request form (Appendix
B).
SAP modification NAVSEADET Patrick All changes to the SAP must be submitted to the
and/or notification | RASO Owens NAVSEADET RASO via telephone, e-mail, or in writing.
for radiological Any field activity that deviates from the SAP will be
condition documented in a Field Change Request form (Appendix
changes/issues B). Notification for radiological condition changes/issues
must be submitted to the NAVSEADET RASO via
telephone, e-mail, or in writing for evaluation and
concurrence by RASO.
Changed URS Project Greg Changes in project conditions that result in changes to this
conditions Manager Burgess SAP, overall project scope, or costs will be communicated
to the NAVFAC Northwest RPM and Contracting Officer
via telephone, e-mail, or in writing as soon as recognized.
Radiological NAVFAC Chris Notification for radiological sampling issues must be
sampling issues Northwest RPM Generous submitted to the NAVFAC Northwest RPM and
NAVSEADET Patrick NAVSEADET RASO EPM via telephone, e-mail, or in
RASO Owens writing for evaluation and concurrence.
Laboratory URS Project Josie Smith Preliminary notification of issues affecting data quality
direction Chemist will be communicated to the URS PM, who will notify the
NAVFAC Northwest RPM within 48 hours of
identification via e-mail or telephone. Overall data
usability will be documented in the submittal to NAVFAC
Northwest.
Data quality issues | URS QA Manager | Karen Preliminary notification of issues affecting data quality
Mixon will be communicated to the URS PM, who will notify the
NAVFAC Northwest RPM within 48 hours of
identification via e-mail or telephone. Overall data
usability will be documented in the submittal to NAVFAC
Northwest.
Sampling progress | URS PM Greg Periodic progress and schedule updates will be provided to
updates Burgess the NAVFAC Northwest RPM via e-mail and telephone.
Results of work URS PM Greg Reports documenting project work will be submitted to the
Burgess NAVFAC Northwest RPM in accordance with the

Statement of Work.

aContact information is provided in Worksheet #3.
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QAPP Worksheet #9. Project Planning Session Summary
Date of Planning Session I: March 26, 2014

Location: URS Seattle Office

Purpose: Site inspection strategy meeting

Participants:

Chris Generous NAVFAC NW — Remedial Project Manager

Joe Sevcik NAVSEADET RASO - Environmental Protection Manager

Dave Hose URS — Senior Scientist

Tobey Clarkin URS - Senior Engineer

Amy Jones URS - Registered Radiation Protection Technologist (by phone)

Elizabeth Romano  URS - Senior Scientist — Certified Hazardous Materials Manager (by phone)
JoANnn Grady Grady and Associates — Community Relations Specialist (by phone)

Eric Zentner Grady and Associates — Community Relations Specialist (by phone)

Tom Abbott URS - Project Manager

Notes/comments:

The scope of this Site Inspection (SI) is to verify the presence or absence of radiological impacts.
Preliminary proposed soil sampling is in areas around the buildings/structures of potential
concern that were not previously investigated for radiological contamination during the
Radiological Rl and TCRA.

Instrument room wash sinks in Buildings 2 and 27 were connected to storm sewers that drained
into Lake Washington.

Sediment sampling locations are proposed in Pontiac Bay, downgradient of the former Building
283 oil water separator, and from catch basins and manholes in sections of the stormwater sewer
system not previously sampled.

Consensus decisions made:
Final sampling locations will be determined after completion of the PA.
Action ltems:

e Verify whether a walkover survey has been done around the former Building 283
location.
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e Find out when welding took place in Building 40 and what type of welding.

e Review sanitary sewer system in the vicinity of Building 27, including clarification on
sludge ejector pit and routing direction of sanitary sewer.

e Review possible conduits leading to sediment pit west of Building 2 next to Manhole 134
where cesium was detected.

e Check for evidence of Building 30 infrastructure supporting radiological operations.

e Identify the list of materials found in Building 30 during 1976 RASO Survey.
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Date of Planning Session Il: September 25, 2014
Location: URS Seattle Office, Coho Room, 13" Floor
Purpose: Comment Resolution Meeting, Internal Draft Site Inspection Planning Documents

Participants:

Chris Generous NAVFAC NW - Remedial Project Manager

Joe Sevcik NAVSEADET RASO - Environmental Protection Manager

Bill Rohrer URS - Program Manager

Dave Hose URS - Senior Scientist

Amy Jones URS - Registered Radiation Protection Technologist (by phone)

Elizabeth Romano  URS - Senior Scientist — Certified Hazardous Materials Manager (by phone)
Tom Abbott URS - Project Manager

Research on Disposal of Plutonium-Contaminated Sediment Used for University of
Washington Experiment in Greenhouse, Building 15

To find additional information about this experiment, URS contacted a Nuclear Regulatory
Commission representative and Department of Energy historian and archivist who led URS to
documents held in the University of Washington’s Special Collections Library. Several
documents were found that verified that experimentation with Johnston Atoll material was
conducted at the greenhouse (former Building 15) in the mid-to-late 1960s by the university’s
Laboratory of Radiation Ecology, College of Fisheries. A mobile laboratory was also placed
adjacent to the greenhouse sometime during the experiment. Available aerial photographs from
1965 and 1970 did not show the presence of the trailer, but they do indicate that there was a new
roof structure placed on the building between 1974 and 1976. A photograph in a document from
1966 or 1967 (full copy to be sent from University of Washington Special Collections) suggests
that the trailer was placed on the southeast side of the greenhouse.

Because no records for disposal of the coral grit used in the experiment are found, plutonium will
be included in analysis from this portion of the Site only.

Catch Basin Near Former Building 17

The catch basin identified on the Site map at the north side of Building 17 (Engine Test Building
per a 1938 map, O. and R. Shop Building per a 1949 map, Shop and Laboratory Storage per
1958 map) may be of interest for sampling because radioactive materials (e.g., engine exciters)
may have been used in Building 17. The following items were reviewed:
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e A 1983 construction drawing for the demolition of Building 17. It showed that the catch
basin at the north side of Building 17 is manhole 1024 and is connected to a storm drain.

e A 1988 construction drawing for Building 407 (Hazardous Waste Storage Building). It
shows a manhole-like structure, but it is not labelled, and there is no connected storm
drain.

e A 1993 construction drawing of the adjacent “Outside Hazardous Waste Retaining
Facility.” Similarly, it shows an unlabeled manhole-like structure, and there is no
connected storm drain. It is not certain whether the manhole or sewer lines in that area
exist.

e A photograph of the area as viewed from the east northeast of the area taken 9/24/14. A
catch basin is visible in the foreground. Tom Abbott stated that there is an open pipe that
is present on the west side of the catch basin, and it extends in the general direction of
manhole 1024. If it exists, manhole 1024 may be located under the green dumpster shown
in the photo or hidden under other material. A second catch basin (not in the photograph)
exists between the northeast corner of former Building 17 and existing Building 2. These
two catch basins and manhole 1024 were not previously sampled.

Action Item: URS will sample the two existing catch basins between the northeast corner of
Building 17 and Building 2 and manhole 1024 if it exists (This sampling was subsequently
determined to be unnecessary).

Recommended Soil and Sediment Sampling Depths/Approach

The group discussed and slightly revised the approach to sample collection depths for
soil/sludge/lake sediment based on a review of related recommendations in an e-mail from Tom
Abbott dated 9/18/14.

Soil samples from soil borings: Collect three samples from each boring which would include:

e One sample from 0 to 6 inches below ground surface (bgs) (required for the human health
and ecological risk assessments).

e One composite sample from 0.5 to 3 feet bgs (required for ecological risk assessment).
e One sample from the 6-inch interval with the highest count rate based on field screening

between 0.5 feet bgs and the bottom of the boring, maximum depth of 10 feet (required
for human health risk assessment).
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Note that soil borings will be drilled to a maximum of 10 feet bgs or to the depth of groundwater,
which may be shallower than 10 feet bgs.

Sludge samples from catch basins and manholes: Collect three samples from the surface,
middle, and bottom thirds of the sludge in catch basins and manholes identified for sampling.
URS will refer to material sampled from the catch basins and manholes as “sludge” to be
consistent with sample nomenclature presented in the RI report.

Sediment samples from Lake Washington: Collect two samples at each sediment sampling
location. This would include:

e One sample from the upper 0 to 6 inches of sediment for the human health and ecological
risk assessments because this interval includes the biologically active zone.

e One sample from the 6-inch interval with the highest count rate based on field screening
within the sediment core between 0.5 feet below the surface to the bottom of the sediment
core that is proposed to be approximately 5 feet in depth or to refusal. This deeper
sediment sample would not be needed for the risk assessments, but should identify the
depth of sediments potentially affected by historical operations at the Site. Washington
Department of Ecology generally focuses on analyzing the sediments in the biologically
active zone; however, they may be interested in identifying the depth of sediments
potentially affected by historical operations in this case. Collecting sediment cores for
screening and sample analysis will require more effort than collecting surface sediments.
We will need to consider the collection of additional sediment cores to establish
background, use of a larger sampling vessel, handling additional waste, and incurring
additional labor and screening instrumentation.

e Lake sediments samples will be analyzed for Sr-90, Cs-137, Ra-226, and Th-232.

Status of Research on Dredging Near National Oceanic and Atmospheric Administration
(NOAA) Shoreline

Approximately one week prior to this comment resolution meeting, NAVFAC NW asked URS to
investigate the dredging history offshore of NOAA’s shoreline directly east of the Navy’s north
shoreline because the storm drain from Building 27 eventually discharges to the area near the
NOAA pier. The Navy wanted some samples within the dredged area and outside the dredged
area offshore of the NOAA property.

The following related historical documents were shown and discussed during the meeting:

e 1977 revised drawings for the permit application for dredging
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e 1976 and 1977 through 1983 aerial photos

The aerial photos show that the shoreline changed substantially between the 1979 and 1980
aerial photographs. It is obvious that the permit application drawing did not match the actual
dredging and pier construction. The dredging spoils covered a much larger area located further
inland than planned, and one large pier was constructed versus the four large piers that were
planned. URS has asked for available dredging information from Dave Petre of NOAA and the
Army Corps of Engineers Navigation Section, which is in charge of all Corps dredging
operations and should have historical records if available.

During a 9/24/14 site visit, Tom Abbott observed divers (possibly NOAA divers) on the interior
side of the L-shaped pier. Joe Sevcik suggested contacting NOAA to ask if the divers have
observed depositional areas on the interior side of the pier.

The planned sediment sampling locations near the NOAA pier were moved on the Site map
during the meeting. Two locations were deleted, one sample was added to the east of the outfall,
and one was moved further offshore in an area that is likely undredged (to be confirmed as
additional dredging records are found). The group discussed the possibility of sampling along the
beach area along the shoreline north of Building 27. Sampling in this area was rejected because
the City of Seattle added several feet of gravel during a 2005 beach renovation in this area,
covering the older sediments.

Action Item: Obtain available dredging information from NOAA and the Army Corps of
Engineers. This would include the 1979-1980 dredging effort and any more recent dredging.

Action Item: Tom Abbott will check with NOAA divers to ask about possible depositional areas
within the interior side of the L-shaped NOAA pier.

Action Item: Explain in the Work Plan that no sediment samples will be collected directly off the
north shore because shoreline repairs in 2005 included the placement of several feet of gravel
along much of the northern shoreline.

Action Item: URS will include rationale in the Work Plan for not collecting sediment along the
portion of the north shore along the bulkhead where people wade in the shallow water.

Site Map Revisions/ Sample Location Revisions

Do we need to conduct any sampling at the former sludge beds area (Structure 207)? A
contractor recently trenched through that area in 2014. Samples were collected for analyses. The
Navy indicated that the results showed no evidence of elevated radiological activity. The Navy
indicated that they may want to install two borings in that area for confirmation (This sampling
was subsequently determined to be unnecessary).
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Planned sediment sample locations in Pontiac Bay were adjusted. Chris Generous recommended
reducing the number of borings in the large grassed areas north and south of Building 30 from
three borings in each area down to two (This reduction of sample locations was later reversed).
Boring locations will be estimated on the map, but exact locations may be biased based on the
results of the gamma walk-over survey. The team had previously discussed that even if no
elevated readings are noted during the gamma walk-over survey, borings would still be installed
to confirm the absence of radionuclides of concern at concentrations above background.

Action: Joe Sevcik will review the TetraTech data from the sampling effort in that area and make
a decision about possible field investigation at that location.
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QAPP Worksheet #10. Conceptual Site Model

Figure 10-1 shows the study area for the former NAVSTA PS. For a summary of the site history
please refer to Section 1.2 of the Executive Summary of this document. The site investigation
history is summarized in Sections 3.2 and 3.3 of the accompanying Field Sampling Plan. The
conceptual site model included at the end of this worksheet is recreated from Appendix A of the
PA Report.

If analytical results indicate the presence of PROC at concentrations above background levels, a
HHRA and SERA will be conducted to evaluate potential risks. The potential exposure to
PROC:s in storm drain sludge and lake sediment may have been reduced in the study area
because the City of Seattle performed a beach restoration project in 2005 and NOAA cleans the
catch basins and man holes of the storm drain system located on their property on an annual
basis.
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Figure 10-2 Updated Conceptual Site Model
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QAPP Worksheet #11. Project/Data Quality Objectives

Data quality objectives are an integrated set of qualitative and quantitative decision statements
that define data quality requirements based on the end use of the data. The U.S. Environmental
Protection Agency (EPA) has developed a seven-step process to clarify study objectives, define
the appropriate type of data, and specify tolerable levels of potential decision errors that will be
used as the basis for establishing the quality and quantity of data needed to support decisions.

The data generated as a result of executing this plan will be used by NAVFAC Northwest and
Ecology to establish the initial full set of monitoring data to evaluate the need for further action
within the nine parcels of the former Naval Station Puget Sound (NAVSTA PS) that constitute
the study area. The data will be presented in the Sl report.

Target potential radionuclides of concern (PROC) will be quantified by an off-site laboratory.
Data quality criteria are specified in Worksheet numbers 12, 13, 15, and 20 through 37. The
project schedule is presented in Worksheets #14 and #16. The sampling design and rationale for
sample collection is presented in Worksheet #17. The data will be documented in a report and
archived by NAVFAC Northwest.

Step 1: State the problem. Evaluate the radiological condition of the areas identified in the
preliminary assessment (PA) and time-critical removal action (TCRA) within the nine parcels of
the former NAVSTA PS as potential or known sources of radioactive material and radioactive
contamination and designate these as areas that require further action or that pose no risk to
human health.

Step 2: ldentify the goals of the study. The goals of the Sl are to determine whether
radiological contamination is present and above project action levels and whether further action
is required. The PROCs for most proposed sample locations at the Site are Ra-226, Cs-137, Sr-
90, Th-232, but are limited to Ra-226 and Th-232 near Building 30, and Sr-90 and Pu-239 near
former Building 15. Results will be compared to the established project action levels, provided
in Worksheet #15.

Step 3: ldentify information inputs. The surface areal extent (approximately 1 foot) will be
evaluated with a gamma walkover survey (GWS), which will report gamma radiation levels in
counts per minute (cpm). These data will be supplemented with soil, sludge and sediment
sampling and off site laboratory PROC analysis. The soil sampling will also support evaluation
of the vertical extent to groundwater or a 10-foot depth. The sampling within manholes and catch
basins will evaluate the total depth of sludge present at the time of sampling. The lake sediment
will be evaluated to a depth of 5 feet beneath the surface of the sediment or to refusal. The
building interior scoping survey will report dose rates in mrem/hour and alpha and beta smear
measurements in disintegrations per minute (dpm)/100cm?. For each sample location, site-
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specific PROC’s have been identified as shown on Worksheet #18, based on historical
information as detailed in the Final Radiological PA Report (U.S. Navy 2016a). The specific
PROC:s are based on historical information and the nature of the release of potential
contamination based on historical operations.

To summarize, the following are the exposure screening and target PROCs to be tested for
during the SI sampling effort at the former NAVSTA PS:

. Surface radiation exposure based on GWS

Ra-226

Cs-137

Sr-90

Th-232

Pu-239

Dose rates inside Building 30 former instrument room

Step 4: Define the boundaries of the study. The location and boundaries of the former
NAVSTA PS are shown on Figure 10-1 in Worksheet #10. This SAP only addresses the Sl
activities and results, which will be presented in a report specific to this sampling event. The
PROC:s identified in Step 3 have been targeted based on information obtained during the
Radiological PA and TCRA.

Step 5: Develop the analytic approach. Because this QAPP is for a sampling event that
addresses data gaps identified in the Radiological R, the resulting report will summarize the
recommendations of the Radiological PA and present the findings of the Sl activities. If surface
radiation exposure levels and/or PROCs are found to exceed the project action levels, then the
Navy, Ecology, and WDOH will discuss the next steps to further evaluate radiological
contamination as part of the formal CERCLA process.

Step 6: Specify performance or acceptance criteria. Background scan values will be
established for the both GWS detectors, using the same GWS background area established for
the TCRA. The surface of the investigation area and background area will consist of the same
surface material (grass-covered area). Interior background values for alpha/beta, and dose rates
will be established within Building 30 for comparison with results of the interior scoping survey
of the former instrument shop. Twenty site-specific background soil samples were collected as
part of the TCRA; the average background soil concentrations for these samples will be used for
Ra-226, Cs-137, Th-232 and Sr-90. Background sampling should not be necessary for Pu-239,
as it is generally not seen in background. If Pu-239 is detected in the site samples, associated
with Building 15, the need for collection of background samples for these PROCs will be
evaluated. No sludge or sediment background samples will be collected. The background values
for soil will be applied to the sludge samples.
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The Radiological Remedial Investigation (R1) generated a Ra-226 residential project release
criteria for sludge. This value was based on the dose based criteria of 15 mrem/yr and the mean
background data. During the TCRA the soil project release criteria was used for soil and sludge
media. The lake sediment samples results will be compared to both the soil and sludge criteria.
If sample results are above the TCRA soil criteria, but below RI sludge criteria, an additional risk
based evaluation will be completed.

Quality control (QC) requirements for specified analytical methods must be met to ensure that
data of known quality are produced by the analytical laboratory. Acceptance criteria are provided
in Worksheet #12, and project action levels are identified in Worksheet #15. Where feasible,
laboratory detection limits should be below the action levels.

Analytical performance criteria are specified on Worksheet #12. All laboratory data and field
measurements will be verified for completeness, accuracy, and compliance with method
requirements, project requirements, or standard operating procedures (SOPS) as appropriate. In
general, 95 percent completeness is required for acceptable analytical data. However, the project
team will determine the impact to the project objectives if 95 percent completeness is not
achieved. Completeness for this project will be the comparison of the number of valid data to the
total amount of data collected.

Based on historical precedent, and Navy protocol, a field duplicate frequency of 1 duplicate per
10 samples at a minimum, or 10 percent, will be established for sampling conducted under this
QAPP.

Step 7: Develop the detailed plan for obtaining data. Inspecting the Site for the presence or
absence of radiological contamination includes evaluation of analytical results to designate areas
that require further action or that pose no risk to human health or the environment. Refer to
Worksheet #17 for further details regarding the sampling design and rationale.
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QAPP Worksheet #12. Measurement Performance Criteria
Matrix: Soil/Sludge/Sediment
Concentration Level: Low/Medium
Analytical Group: Gamma Spec. (Ra-226, Th-232, Cs-137)

Analytical Method/SOP Reference: HASL 300 GA-01-R/ST-RD-0102
Source: TestAmerica Earth City, MO

contamination

Data Quality Frequency/
Indicator QC Sample Number Measurement Performance Criteria
Sensitivity Method blank 1 per extraction Limits: Results less than (<) minimum

batch of <20
samples

detectable activity (MDA) or no isotope
detected >2 times the blank Compton
Scattering Unit (CSU)

Accuracy/precision

Laboratory
control sample
(LCS)

1 per extraction
batch of <20
samples

Limits: in-house limits of = 3 ¢ of the mean
87-116% americium-241

87-120% Cs-137

87-115% cobalt-60

Precision

Sample duplicate

1 per extraction
batch of <20
samples

Limits: <25% relative percent difference (RPD)
or <1% replication error (RER)

Matrix: Soil/Sludge/Sediment
Concentration Level: Low/Medium

Analytical Group: Alpha Spec. (Pu-239)
Analytical Method/SOP Reference: HASL 300 A-01-R/ST-RD-0210
Source: TestAmerica Earth City, MO

contamination

batch of <20
samples

Data Quality Frequency/
Indicator QC Sample Number Measurement Performance Criteria
Sensitivity Method blank 1 per extraction Limits: Results <MDA or no isotope detected >2

times the blank CSU

Accuracy/precision

LCS

1 per extraction
batch of <20
samples

Limits: in-house limits of + 3 ¢ of the mean
81-129% Pu-239

Precision Sample duplicate |1 per extraction Limits: <25% RPD or <1% RER
batch of <20
samples
Accuracy Tracer (Pu-236 or |Every field and Limits: 30-110%
Pu-242) batch QC samples
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QAPP Worksheet #12. Measurement Performance Criteria (Continued)

Matrix: Soil/Sludge/Sediment
Concentration Level: Low/Medium
Analytical Group: Gas Flow Proportional Counter (Sr-90)

Analytical Method/SOP Reference: HASL 300 SR-03-RC/ST-RD-0403
Source: TestAmerica Earth City, MO

contamination

of <20 samples

Data Quality Frequency/
Indicator QC Sample Number Measurement Performance Criteria
Sensitivity Method blank 1 per extraction batch | Limits: Results < MDA or no isotope detected

>2 times the blank CSU

Accuracy/precision

LCS

1 per extraction batch
of <20 samples

Limits: in-house limits of + 3 ¢ of the mean
88-136%

QC samples

Precision Sample duplicate | 1 per extraction batch | Limits: <25% RPD or <1% RER
of <20samples
Accuracy Sr/Y carrier Every field and batch | Limits: 40-110%
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QAPP Worksheet #13. Secondary Data Criteria and Limitations Table

Secondary data include all data collected during the TCRA and PA.

Factors Affecting
Data Uses Relative to Reliability of Data and
Data Type Source Current Project Limitations on Data Use
Radiological gamma walkover RI data Representative gamma Qualitative information
data radiation levels across the Site | only
Background soil concentrations TCRA data | Used for comparison with Assumes radiological
current data conditions have not
changed since collection
Suspect buildings/structures and Radiological | Targeted areas for sampling Information based on
associated sewer systems/outfalls PA findings | locations operational records,
with past operations involving drawings and interviews
radioluminescent paint
Past Site uses Radiological | Potential location of burn sites | Information based on
PA findings | for sampling locations operational records,
drawings and interviews
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QAPP Worksheets #14 and #16. Project Tasks and Schedule Summary
The complete project schedule titled “Contract N44255-09-D-4001 Project Schedule for DO 76-
PA/SI Former Naval Station Puget Sound Seattle Washington” is maintained by URS Seattle,
and is updated as needed. The table below summarizes the schedule for the field work activities
included in the schedule. If there is a conflict between this table and the complete schedule, the
schedule takes precedence.

Part 2: QAPP

Revision No.: 0

Date: 6/16/17
Page 27

Planned
Responsible Planned Completion Deliverable
Activity Party Start Date Date Deliverable Due Date
Preparation and URS/ Cabrera 7/05/2017 7/09/2017 Not applicable Not applicable
mobilization
Field work and data URS/ Cabrera 7/10/2017 7/21/2017 Not applicable Not applicable
collection
Laboratory analyses Subcontractors | 7/24/2017 8/23/2017 Data Package 8/23/2017
Data validation Subcontractors | 8/23/2017 9/14/2017 Validated data 9/14/2017
Internal Draft SI report URS 7/24/2017 10/01/2017 Report 10/01/2017
Draft Sl report URS 10/15/2017 | 11/12/2017 Report 12/12/2017
Review and Comment Agencies/ 11/12/2017 | 12/12/2017 Not applicable Not applicable
Stakeholders

Final SI report URS 12/12/2017 | 1/16/2018 Report 1/16/2018
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QAPP Worksheet #15. Project Action Limits and Laboratory-Specific Detection/Quantitation Limits

Matrix: Soil

Analytical Group: Radionuclides in Soil

Part 2: QAPP
Revision No.: 0
Date: 6/16/17
Page 28

Project Action Project MDAs Analytical Method
Analyte CAS Number Limit (pCi/g) Project Action Limit Reference (pCilg) MDAs (pCi/g)
Radium-226 13982-63-3 1.41 TCRA Cleanup Criteria 0.7 0.7
Cesium-137 10045-97-3 25.63 TCRA Cleanup Criteria 0.2 0.2
Thorium-232 7440-29-1 15 150% of Laboratory Method MDA 1 1
Strontium-90 10098-97-2 9.46 TCRA Cleanup Criteria 3 3
Plutonium-239 15117-48-3 15 150% of Laboratory Method MDA 1 1
Matrix: Sludge
Analytical Group: Radionuclides in Soil
Project Action Project MDAS Analytical Method
Analyte CAS Number Limit (pCi/g) Project Action Limit Reference (pCilg) MDAs (pCi/g)
Radium-226* 13982-63-3 1.41 TCRA Clean up Criteria 0.7 0.7
Cesium-137 10045-97-3 25.63 TCRA Clean up Criteria 0.2 0.2
Thorium-232 7440-29-1 15 150% of Laboratory Method MDA 1 1
Strontium-90 10098-97-2 9.46 TCRA Clean up Criteria 3 3

*The Radium -226 Radiological Remedial Investigation Project Release Criteria for Sludge was 3.85 pCi/g (2013). To be conservative, during the Time Critical
Removal Action the soil project release criteria was used for both soil and sludge.
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QAPP Worksheet #15. Project Action Limits and Laboratory-Specific Detection/Quantitation Limits (Continued)

Matrix: Lake Sediment
Analytical Group: Radionuclides in Soil

Project Action Project MDAs Analytical Method
Analyte CAS Number Limit (pCi/g) Project Action Limit Reference (pCilg) MDAs (pCi/g)
TCRA Clean up Criteria & RI Project
Radium-226 13982-63-3 1.41 to 3.85* Release Criteria 0.7 0.7
Cesium-137 10045-97-3 25.63 TCRA Clean up Criteria 0.2 0.2
Thorium-232 7440-29-1 15 150% of the Lab Analytical Method 1 1
Strontium-90 10098-97-2 9.46 TCRA Clean up Criteria 3 3

*The Radium -226 Radiological Remedial Investigation Project Release Criteria for Sludge was 3.85 pCi/g (2013). To be conservative, during the Time Critical
Removal Action the soil project release criteria was used for both soil and sludge. However, if lake sediment sample results fall between these two values, a risk
based evaluation of the data will be completed.

Notes:

pC,/g — pico-Curries/gram

TCRA - time critical removal action
MDA — minimal detectable activity
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QAPP Worksheet #17. Sampling Design and Rationale

The field program described is intended to be implemented over an approximate 2-week time
frame. The results of the GWS, soil, sludge, and sediment sampling will be documented as part
of the Sl report. Sampling locations and the number of samples to be collected were selected
based on the results of the PA.

LOGISTICAL CONSIDERATIONS FOR FIELD ACTIVITIES SCHEDULE

Utility location and clearance will occur prior to any intrusive sampling activity. The GWS will
be performed as an initial step along areas designated for gamma survey on the Site map

(Figure 17-1). Additional biased soil boring sampling locations and modifications to the
proposed soil boring locations will be based on the outcome of the GWS designed to target areas
with higher readings. If a sample cannot be collected where planned, or in the event field
conditions are different than expected and could affect the sampling design, the URS Field Lead
will contact the URS PM and NAVFAC Northwest RPM to discuss and determine the new
course of action and/or whether a different sampling location should be identified. This decision-
making process will be documented in the field logbook and Daily Quality Control Report.

STANDARD OPERATING PROCEDURES AND SPECIFIC INSTRUCTIONS

Field activity SOPs are listed in QAPP Worksheet #21 and included in Appendix A. NAVFAC
SOPs, URS PS SOPs, and Cabrera SOPs are used for all activities affecting the quality of data or
measurements conducted for a project. These SOPs provide standardized guidelines for field,
laboratory, and reporting operations to be conducted by Navy contractors. The SOPs are clear,
concise, and consistent with current regulations and guidelines, and they provide directions that
can be followed in a step-by-step manner. The most recent versions of the NAVFAC SOPs will
be employed and are referenced herein.

These SOPs and the associated data collection forms (field forms) have been developed for
sampling and related data-gathering activities. The purpose of these SOPs is to ensure that the
collection of samples represents the environment and contamination under investigation. The
SOPs promote consistency in data collection activities and decrease the time needed for plan
preparation and review. The field forms are included as Appendix B to this QAPP.

SAMPLING LOCATIONS AND RATIONALE

Figure 17-1 shows the planned GWS areas and proposed on-site soil, sludge and sediment
sampling locations. The location proposed for additional interior scoping survey of Building 30
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is shown on Figure 17-2. Worksheet #18 lists the discrete samples to be collected at each
sampling location by analytical method. This worksheet is intended to serve as a checklist to
ensure that all necessary field measurements and samples are collected as planned for each
location and analytical method. Deviations from the plan will be documented on the worksheet
or a Field Change Request Form (Appendix B).

Designations such as the Site identification (ID), location ID, matrix type, sample type, and
analytical method will be transcribed onto field forms (Appendix B), ensuring consistency in
designations of sample type and sample analysis.

Soil, sludge and sediment samples will be collected and analyzed from specified locations to
designate areas that require further action or that pose no risk to human health relative to project
action limits criteria (see Worksheet #15). Proposed GWS areas and soil, sludge, and sediment
sampling locations related to these areas of potential concern are presented on Figure 17-1.
Detailed discussions of field activities are provided in Section 4.3 of the FSP.

CONFINED SPACE ENTRY

Confined spaces may be encountered during sludge sampling at the manhole and catch basin
sampling locations. Entry of personnel into a confined space is defined to occur whenever any
body part crosses the plane of entry of the space. The proposed sampling requires that sludge
sampling equipment be lowered into the sewer system to collect samples, using manhole access
locations. Sampling procedures specify that all proposed sampling activities within a confined
space will be performed using equipment lowered into the space; no body part will enter the
confined space. During mobilization a formal assessment of all manhole and catch basins
sampling locations will be performed to identify the nature and extent of any hazards and
determine if they are permit require confined spaces.

A permit-required confined space is any confined space that has one or more of the following
characteristics:

o Contains or potentially contains a hazardous atmosphere.

. Contains a material that could potentially engulf an entrant, such as hoppers and
silos for sand and gravel.

. Has an internal configuration that could potentially cause an entrant to be trapped
or asphyxiated by inwardly converging walls or by floors that slope downward or
taper to a smaller cross section.
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. Contains any other recognized serious safety or health hazard.

Should entry into a permit required confined space be determined to be necessary, the field
sampling team will implement all required confine space entry precautions as outlined in Section
5.2.13 of the Site Safety and Health Plan.
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QAPP Worksheet #18. Sampling Locations and Methods

The primary value of this worksheet is as a completeness check for field personnel and auditors/assessors. It facilitates checks to make sure all planned samples have been collected and appropriate methods have been used.
Soil and sediment sampling methods are specified in NAVFAC SOPs I-B-1 and I-B-8, respectively. The field measurements will be performed in accordance with NAVFAC SOP I-D-7 and Cabrera SOP OP-076, Soil Core

Scanning.
Coordinates Depth PROC Analysis*
«© N N~ (o]
o | | gl gl g Fedsen |98 S8l &g
Type General Location/ Justification Location ID Map | Northing Easting &Sl gl 2| instrument 24 = Sl & & 0] 0] <

Soil/ DPT Near Building 30 B-72 252515.3398 | 1288686.1604 | G | C | G 44-10 X X X

Soil/ DPT Near Building 30 B-73 252552.6456 | 12887953954 | G | C | G 44-10 X X X

Soil/ DPT Near Building 30 B-74 252467.1704 | 1288844.7268 | G | C | G 44-10 X X X

Soil Field Duplicate Near Building 30 B-74 dup 252467.1704 | 1288844.7268 C 44-10 X X X

Soil/ DPT Near Building 30 B-75 252351.2173 | 12889544652 | G | C | G 44-10 X X X

Soil/ DPT Near Building 30 B-76 252275.3574 | 12889518868 | G | C | G 44-10 X X X

Soil/ DPT Near Building 30 B-77 252204.601 | 12888426695 | G | C | G 44-10 X X X

Soil Field Duplicate Near Building 30 B-77 dup 252204.601 | 1288842.6695 G 44-10 X X X

Soil/ DPT Former Building 15 area B-78 249895.7653 | 1288211.7372| G | C | G 44-9 X X X X
Soil Field Duplicate Former Building 15 area B-78 dup 249895.7653 | 1288211.7372 | G 44-9 X | X X X
Soil/ DPT Former Building 15 area B-79 249899.6361 | 12882493036 | G | C | G 44-9 X X X X
Soil/ DPT Former Building 15 area B-80 249929.864 | 1288243.1283 | G | C | G 44-9 X X X X
Soil Field Duplicate if needed Former Building 15 area B-80 249929.864 | 1288243.1283 C 44-9 X X X X
Soil/ DPT Former Building 15 area B-81 249903.3633 | 1288298.3065( G | C | G 44-9 X X X X
Soil Field Duplicate Former Building 15 area B-81 dup 249903.3633 | 1288298.3065 | G 44-9 X | X X X
Soil/ DPT Former Building 15 area B-82 249840.2143 | 1288305078 | G | C | G 44-9 X X X X
Soil/ DPT Former Building 15 area B-83 249875.4803 | 1288278.7357 | G | C | G 44-9 X X X X
Soil/ DPT Former Building 15 area B-84 249833.6751 | 12882596322 | G | C | G 44-9 X X X X
Sludge E Building 2 CB-23 253346.5720 | 1288603.9960 | G X X X X X X
Sludge Field duplicate* E Building 2 CB-23-dup 253346.5720 | 1288603.9960 | G X X X X X X
Sludge S Building 2 CB 15 253064.6694 | 1288351.9405 | G X X X | x X X
Sludge S Building 2 CB 16 253063.0323 | 1288446.5639 | G X X X X X X
Sludge S Building 2 MH 119 253051.4746 | 1288584.5175 | G X X X X X X
Sludge S Building 2 MH 152 253026.7622 | 1288283.0575 | G X X X X X X
Sludge S Building 2 MH 153 253020.0653 | 1288311.3307 | G X X X | x X X
Sludge E Building 30 CB-17 252367.2615 | 1288969.5052 | G X X X | x X X
Sludge Field duplicate* E Building 30 CB-17 dup 252367.2615 | 1288969.5052 | G X X X X X X
Sludge N Building 30 CB-18 252469.0391 | 1288867.2768 | G X X X X

Sludge N Building 30 MH-122 252573.648 | 1288871321 | G X X X X X X
Sludge NE Building 283 OWS-283 254429.964 | 1288034.341 | G X X X X X X
Sludge NE Building 2 (NOAA) CB-3 253769.3082 | 12888623899 | G X X X | x X X
Sludge NE Building 2 (NOAA) CB-4 253731.7264 | 1288862.3899 | G X X x | x X X
Sludge NE Building 2 (NOAA) DI-1 253680.2804 | 1288926.9335 | G X X X X X X
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QAPP Worksheet #18. Sampling Locations and Methods (Continued)

Coordinates Depth PROC Analysis*

© o ~ )
_ o _ _ _ @ = Field scan % ﬁ ﬂ(}) S § " E "
Type General Location/ Justification Location ID Map | Northing Easting &l sl ] instrument o = ol & a 0] G <
Sludge NE Building 2 (NOAA) CB-2 253769.3082 | 1288940.0560 | G X X X X X X
Sludge NE Building 2 (NOAA) MH 3A 254034.8656 | 1288940.0560 | G X X X X X X
Sludge NE Building 2 (NOAA) MH 2A 253936.9801 | 1288940.0560 | G X X X X X X
Sludge NE Building 2 (NOAA) MH 2 253605.2678 | 1288940.0560 | G X X X X X X
Sludge NE Building 2 (NOAA) MH 3 253525.0286 | 1288887.0589 | G X X X X X X
Sludge Building 32, Room 121 (NOAA) MH 35 253317.0894 | 1288882.6689 | G X X X X X X
Sediment Lake Washington LW-01 254923.4488 | 1287679.9571 | G G 44-10 X X X X X X
Sediment Lake Washington LW-02 254822.9596 | 1287791.737 | G G 44-10 X X X X X X
Sediment Field Duplicate Lake Washington LW-02 Dup 254822.9596 | 1287791.737 G X X X X X X
Sediment Lake Washington LW-03 254472.3575 | 1288133.7193 | G G 44-10 X X X X X X
Sediment Lake Washington LW-04 254406.8523 | 1288209.8515 | G G 44-10 X X X X X X
Sediment Lake Washington LW-05 254320.0008 | 1288269.3834 | G G 44-10 X X X X X X
Sediment Lake Washington LW-06 254377.4344 | 1288346.4155 | G G 44-10 X X X X X X
Sediment Lake Washington LW-07 254240.117 | 1288409.3518 | G G 44-10 X X X X X X
Sediment Lake Washington LW-08 254479.9412 | 1288292.1764 | G G 44-10 X X X X X X
Sediment Lake Washington LW-09 254303.992 | 1288504.3034 | G G 44-10 X X X X X X
Sediment Lake Washington LW-10 254220.1436 | 1288671.4591 | G G 44-10 X X X X X X
Sediment Lake Washington LW-11 254116.0056 | 1288940.1736 | G G 44-10 X X X X X X
Sediment Reserve LW-12 TBD TBD G G 44-10 X X X X X X
Sediment Reserve LW-13 TBD TBD G G 44-10 X X X X X X
Sediment Field Duplicate Reserve LW-13 Dup TBD TBD G X X X X X X
Sediment Reserve LW-14 TBD TBD G G 44-10 X X X X X X
Sediment Reserve LW-15 TBD TBD G G 44-10 X X X X X X
Notes:

* Sludge duplicate may be changed based on the amount of sludge present in the catch basin.
Sediment Field Duplicate - highlighting was added to remind the sampling crew where duplicate samples are to be collected

AS - alpha spectroscopy
C - Composite sample
Cs-137 - cesium-137

DPT - direct push sampling technique
FS-1 - the 6-inch interval with the highest field count rate (between 6 inches below the top to the total depth sampled)

G - Grab Sample

GFPC - gas flow proportional counter

GS - gamma spectroscopy

NOAA - National Oceanic and Atmospheric Administration
PROC - potential radionuclides of concern

Pu-239 - plutonium-239
Ra-226 - radium-226
Sr-90 - strontium-90
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QAPP Worksheet #18. Sampling Locations and Methods (Continued)

TBD - to be determined
Th-232 - thorium-232
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QAPP Worksheets #19 and #30. Sample Containers, Preservation, and Hold Times Table
Laboratory contact information: Mike Franks, TestAmerica, 13715 Rider Trail North, Earth City,
MO 63045; 314-298-8566; Mike.Franks@testamericainc.com

Back-up laboratory: TestAmerica Richland (to be arranged by Mike Franks, if needed)

Containers
(number, | Minimum Total Data
Analyte size, Sample Hold | Package
Matrix Isotope Group Method/SOP | and type) | Volume [Preservation| Time | Turnaround
Soil/Sludge/ | Ra-226, | Gamma HASL 300 Single zip 500 g None 180 |28 calendar
Sediment | Cs-137, |Spectroscopy | GA-01-R top bag days | days
Th-232 Gamma/ST- | with
RD-0102 sufficient
Soil/Sludge/ | Sr-90 Gas Flow HASL 300 volume for 5¢g None 180 |28 calendar
Sediment Proportional | SR-02-RC all analyses days |[days
Counter Sr-90/ST-RD-
0403
Soil Pu-239 | Alpha 5¢g None 180 |28 calendar
Spectroscopy g'lASL 300 A- days | days
IS0-Pu/ST-
RD-0201
Notes:

Acceptance of work with elevated activity levels is subject to approval by the laboratory/Radiation Safety Officer.
Please contact TestAmerica Earth City PRIOR to sending samples with elevated activity to ensure that the
laboratory will accept them.

High Rad Level 1: Sample activity
in the range of 1 to 5 uCi total
alpha activity, or 5 to 10 uCi total
beta/gamma activity and/or sample
contact dose rate 1 to 5 mR/hr

High Rad Level 2: Sample activity
in the range of 5 to 10 uCi total
alpha activity or 10 to 25 uCi total
beta/gamma activity and/or sample
contact dose rate 5 to 15 mR/hr

High Rad Level 3: Sample activity
in the range of >10 pCi total alpha
activity or >25 uCi total
beta/gamma activity and/or sample
contact dose rate >15 mR/hr

g-gram
MCi - microcurie
mR/hr - milliroentgens per hour
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QAPP Worksheet #20. Field Quality Control (QC) Sample Summary Table

Analytical Field Field
Matrix Isotopes Method samples Duplicates® | Containers to lab
Soil Ra-226, Th-232 GS 18 2 44
Sr-90 GFPC 22 2
Pu-239 AS 22 2
Sludge Ra-226, Cs-137, Th-232 GS 57 6 63
Sr-90 GFPC 57 6
Lake Sediment | Ra-226, Cs-137, Th-232 GS 30 2 32
Sr-90 GFPC 30 2

2Field duplicate samples will be collected at a frequency of 10 percent

Notes:

AS - alpha spectrometry

GFPC - gas flow proportional counter
GS - gamma spectroscopy
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QAPP Worksheet #21. Project Sampling SOPs

See Appendix A for SOPs.

Project
SOP Originating Modified
Number Organization Title Rev. Date SOP Option (Y/N)
I-A-1 NAVFAC Planning Field Sampling Activities Feb. 2015 N/A No
I-A-6 Utility Clearance Feb. 2015 N/A No
I-A-7 IDW Management Feb. 2015 N/A No
I-A-8 Data Validation Planning and Coordination Feb. 2015 N/A No
I-A-9 General Field Operation Feb. 2015 N/A No
I-A-10 Monitoring/Sampling Location Recording Feb. 2015 N/A No
I-A-11 Sample Naming Feb. 2015 N/A No
1-B-1 Soil Sampling Feb. 2015 N/A No
I-B-8 Sediment Sampling Feb. 2015 N/A No
I-D-7 Field Parameter Measurements Mar. 2015 N/A No
I-F Direct Push Sampling Techniques Mar. 2015 N/A No
I-G-2 GPS Surveying Aug. 2014 N/A No
I-A DVP1 — Data Validation Reports Mar. 2015 N/A No
I1-D Logbooks Apr. 2015 N/A No
I-E Record Keeping, Sample Labeling, and Chain-of-Custody Apr. 2015 N/A No
Procedures

11-G Sample Handling, Storage, and Shipping Apr. 2015 N/A No
11-1 Equipment Decontamination Apr. 2015 N/A No
11-J Equipment Calibration, Operation, and Maintenance Apr. 2015 N/A No
IV-E Auditing Apr. 2015 N/A No
IV-F Nonconformance and Corrective Action Apr. 2015 N/A No
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QAPP Worksheet #21. Project Sampling SOPs (Continued)
Project
SOP Originating Modified
Number Organization Title Rev. Date SOP Option (Y/N)
RP-2.0 URS Professional Issuing RWPs and HWPs 0 9/23/2014 N/A No
RP-3.0 Solutions Portable Survey Instruments 0 9/23/2014 N/A No
RP-4.0 Radiation Surveys 0 9/23/2014 N/A No
RP-5.0 Smear Counter Setup and Operation 0 9/23/2014 N/A No
RP-6.0 Sample Collection, Handling, and Chain of Custody 0 9/23/2014 N/A No
RP-7.0 Decontamination 1 1/15/2016 N/A No
OP-001 Cabrera Services Radiological Surveys 3 4/8/2013 N/A No
OP-020 Operation of Contamination Survey Meters 1 4/12/2013 N/A No
OP-021 Alpha-Beta Counting Instruments 1 4/12/2013 N/A No
OP-358 Health Physics Instrument General Quality Control Procedure 1 8/27/2013 N/A No
OP-376 Soil Core Scanning 2 7/9/2015 44-9 or 44-10 No
OP-387 Gamma Walkover Survey 0 3/7/2014 2"Nal No
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QAPP Worksheet #22. Field Equipment Calibration, Maintenance, Testing, and Inspection Table

Field Frequenc Acceptance Corrective Responsible SOP
Equipment Activity y Criteria Action Person Reference
Photoionization Calibration | Calibrate Isobutylene at Recalibrate. Field Lead NAVFAC I11-],
detector (PID) (for at the start | 100 ppm Return to vendor Follow
Site Safety and of the day if equipment manufacturer’s
Health Officer) or fails additional instructions.
anytime calibration
unstable attempts
readings
occur.
Gamma Surveys Calibration | Annually | Date of Return to Site Radiation OP-020,
Ludlum Model 44-10 calibration is Calibration Safety Officer, Operation of
probe coupled with a within a year Vendor Subcontractor Contamination
Ludlum 2221 meter Lead Survey Meters,
or equivalent meter Operational | Daily See Cabrera SOP | Replace Health Physicist | Rev.1
probe combination checks OP-020, batteries. Send Technicians
Operation of for repair and
Contamination recalibration.
Survey Meters
Alpha, beta gamma Calibration | Annually | Date of Return to Site Radiation OP-020,
Surveys calibration is Calibration Safety Officer, Operation of
Ludlum Model 44-9 within a year Vendor Subcontractor Contamination
probe coupled with a Lead Survey Meters,
Ludlum 2221 meter Operational | Daily See Cabrera SOP | Replace Health Physicist | Rev.1
or equivalent meter checks OP-020, batteries. Send Technicians
probe combination Operation of for repair and
Contamination recalibration.
Survey Meters
Alpha beta Surveys | Calibration | Annually | Date of Return to Site Radiation OP-021, Alpha-
Ludlum Model 43-93 calibration is Calibration Safety Officer, Beta Counting
probe coupled with a within a year Vendor Subcontractor Instrumentation,
Ludlum 2360 meter Lead Rev. 1
or equivalent meter Operational | Daily See Cabrera SOP | Replace Health Physicist
probe combination checks OP-020, batteries. Send Technicians
Operation of for repair and
Contamination recalibration.
Survey Meters
Floor Monitor Calibration | Annually | Date of Return to Site Radiation OP-021, Alpha-
Ludlum Model 43-37 calibration is Calibration Safety Officer, Beta Counting
probe coupled with a within a year Vendor Subcontractor Instrumentation,
Ludlum 2360 meter Lead Rev 1.
or equivalent meter Operational | Daily See Cabrera SOP | Replace Health Physicist
probe combination checks OP-020, batteries. Send Technicians
Operation of for repair and
Contamination recalibration.
Survey Meters
Low energy Gamma | Calibration | Annually | Date of Return to Site Radiation OP-020,
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QAPP Worksheet #22. Field Equipment Calibration, Maintenance, Testing, and Inspection Table

(Continued)

Field Frequenc Acceptance Corrective Responsible SOP
Equipment Activity y Criteria Action Person Reference

Alpha Spectra G-5 calibration is Calibration Safety Officer, Operation of
FIDLER probe within a year Vendor Subcontractor Contamination
coupled with a Lead Survey Meters,
Ludlum 2221 meter | Operational | Daily See Cabrera SOP | Replace Health Physicist | Rev. 1
or equivalent meter checks OP-020, batteries. Send Technicians
probe combination Operation of for repair and

Contamination recalibration.

Survey Meters
Alpha Beta Smear Calibration | Annually | Within the last Return to Site Radiation OP-021, Alpha-
samples Ludlum year Calibration Safety Officer, Beta Counting
Model 2929 with a Vendor Subcontractor Instrumentation,
Ludlum 43-10-1 Lead Rev 1.
detector. Operational | Daily See Cabrera SOP | Replace Health Physicist

checks OP-021, Alpha- batteries. Send Technicians

Beta Counting for repair and

Instrumentation recalibration.

Rev 1
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QAPP Worksheet #23. Analytical SOPs References Table
Definitive
or Matrix and Organization | Modified
Reference Title, Revision Date, Screening | Analytical Performing | for Project
Number and/or Number Data Group Instrument Analysis? Work?
ST-RD- Gamma Vision Analysis, Definitive | Soil, Sludge | HPGe Gamma | TestAmerica No
0102 Rev. 13, 6/22/2015 and Sediment | Spectroscopy | Earth City
Gamma Spec. | System
(Radium-226,
Cesium-137,
Thorium-232)
ST-RD- Low Background Gas Flow | Definitive | Soil, Sludge | Gas Flow TestAmerica No
0403 Proportional Counting and Sediment | Proportional Earth City
System Analysis, Rev.16, Strontium-90 | Counter
05/5/2015
ST-RD- Alpha Spectroscopy Definitive | Soil Alpha TestAmerica No
0210 Analysis, Alpha Spec. | Spectroscopy | Earth City
Rev. 12, 4/24/2015 (Plutonium-
239)

aCopies of certificates of accreditation for U.S. Department of Defense Environmental Laboratory
Accreditation Program are presented in Appendix C. Laboratory SOPs are available for review upon

request.
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Counter
(TestAmerica) o

and/or verification
Discriminator setting

Initial long
background count

Mass attenuated
efficiency calibration

Eight source
dual/single
calibration curves

Versus masses

o Calculate equation
of curve — degree
<3

e Remove outliers
>15% deviation
from theoretical
values but not more
than 20% of total
points

e Calculate
coefficient of
determination (R?).
R? must be >0.9

o Verify calibration
with second source
standard count —
must be within 30
percent of true
value and mean
across all detectors
<10%

Person
Frequency of Responsible for
Instrument Calibration Procedure | Calibration | Acceptance Criteria | Corrective Action (CA) CA SOP Reference
Gas Flow Proportional |e Plateau generation Annual o Plot efficiencies e Recalibrate Group Leader ST-RD-0403

¢ Instrument maintenance

e Consult with Technical
Director
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(TestAmerica)

maximum (FWHM)
calibration

e Within 0.5% or
0.1KeV for all
calibration points

e Within 8% for all
calibration points

o Verify with second
source that always
contains at least
Am-241, Co-60,
and Cs-137

e Must be £ 10%
difference for each
nuclide

e Consult with Technical
Director

Person
Frequency of Responsible for
Instrument Calibration Procedure | Calibration | Acceptance Criteria | Corrective Action (CA) CA SOP Reference
Gamma Spectrometer |1 gnergy calibration | 1. Annual For Energy and o Recalibrate Group Leader | STD-RD-0102
2. Full width at half- 2. Annual FWHM calibration: e Instrument maintenance
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4. Pulser energy, peak
centroid, peak
resolution, peak
area, calibration
and background
must pass
statistical
“boundary” out-of-
range test

Person
Frequency of Responsible for
Instrument Calibration Procedure | Calibration | Acceptance Criteria | Corrective Action (CA) CA SOP Reference
'(A'\I'Ipht; Spe(_:tr(;meter 1. Energy calibration  |1. Monthly | 1. gf:\;leevisompes Iiln 3- | e Recalibrate Group Leader ST-RD-0210
estAmerica .
2. Efficiency 2. Monthly With?n :T(??(E;V of |® Instrument maintenance
calibration and 3. Monthly expected value e Consult with Technical
background check . -
. 4. Daily 2. >20% Director
3. SUbt{fCr?]on 3. Ultra Low Level: <
spectrum, 2 CPM If background check is >
4. Pulser check and Low Level: < 2-4 |20 CPM, then detector
background check CPM requires maintenance
Routine Level: <
4-10 CPM
High Level: < 10-
20 CPM

Notes:

Me/V — megaelectronvolt
KeV - kiloelectronvolt
CPM - count per minute
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QAPP Worksheet #25. Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
Instrument/ Equipment Maintenance Activity/ Testing Frequency Acceptance Corrective Responsible SOP
Activity/Inspection Activity Criteria Action Person Reference
Gas Flow Proportional 1. Clean instrument, physical check 1. Daily 1. None Recalibrate | Analyst ST-RD-0403
(flf)”?'t:r . 2. Inspect windows 2. High counts applicable | o\ ment
(TestAmerica) 3. QA check, background source count and/or 2. No physical maintenance
background defects Consult with
3. Daily 3. Within 3 ;
. Technical
sigma of 20 day Director
population
Gamma Spectrometer 1. Clean cave; fill dewar with Ny; 1. Weekly 1. Acceptable Recalibrate | Analyst ST-RD-0102
(TestAmerica) physical check 2. Daily background Instrument
2. QA check ; background source count 2_. Withifn 3 maintenance
sigma o .
m?easured Consult with
population T(_echnlcal
Director
Alpha Spectrometer Clean planchette holders; physical check | Monthly Acceptable Recalibrate Analyst ST-RD-0210
(TestAmerica) background and
calibration Instrument
efficiencies maintenance
Consult with
Technical
Director
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QAPP Worksheets #26 and 27. Sample Handling, Custody, and Disposal
This worksheet is used to document responsibilities for maintaining custody of samples from
sample collection through disposal.

Sampling organization: URS/ Subcontractor Cabrera
Laboratory: TestAmerica Earth City, MO
Method of sample delivery (shipper/carrier): Commercial Courier (FedEx Air Cargo)

Number of days from reporting until sample disposal: 180 days

Organization and Title or Position of Person
Activity Responsible for the Activity SOP Reference

Sample labeling Cabrera Subcontractor Lead I-E

COC form completion URS Field Lead I-E

Packaging URS Field Lead RP-6.0

Shipping coordination URS Field Lead RP-6.0

Sample receipt, inspection, and log in | TestAmerica Earth City Laboratory Sample ST-PM-0002
Custodian

Sample custody and storage TestAmerica Earth City Laboratory Sample ST-PM-0002
Custodian

Sample disposal TestAmerica Earth City Laboratory Sample ST-HS-0004
Custodian
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QAPP Worksheet #28. Analytical Laboratory Quality Control (QC) and Corrective Action
Worksheet #12, Measurement Performance Criteria Table, provides details on the required QC
samples, frequency, and measurement performance criteria. Sample data may be qualified in
accordance with data validation guidelines if associated field and/or lab QC sample data are
outside acceptable precision and accuracy limits.
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o Draft and final reports

deviations

e Communications of progress and

URS RSO

Record Generation Verification Storage Location/Archival
Field records: URS Field Lead/ URS PM Maintained at URS’ office until
e Field logbooks QA Manager completion of the project.
o Daily QC reports
e COC records/forms Copy of field forms submitted to
e Instrument calibrations NAVFAC Northwest for 50-year
« Daily source checks archive at NARA.
e QAPP deviations
e Communications
e Reports
e Photographs
Laboratory analytical records: TestAmerica URS PM Maintained in PDF format at URS’
e Raw and summary data Earth City office until completion of the
e COC project.
e  Sample receipt forms
e Sample and instrument logs Hard copy submitted to NAVFAC
Northwest for 50-year archive at
NARA.
Data assessment and QA records: |Data Validator and URS PM Maintained at URS’ office until
e Data validation report URS Field Lead/ completion of the project.
e Independent technical review QA Manager
forms Hard-copy data validation report
e Corrective action submitted to NAVFAC Northwest
communications for 50-year archive at NARA.
e Reports
Reports: URS Field Lead and [URS PM Maintained at the URS’ office or

archive facility for the time frame
specified by NAVFAC Northwest-
issued contract under which this
plan is executed.

Note: NARA — National Archives and Records Administration

J:\DCS\Projects\Legacy_URS\N\Navy AE\AE-2009\DO 76 - xx36 NSPS Prelim Assess and SI\09 Reports & Deliverables\R-3 Deliverables\3- SI Planning Docs\06-

Final\01 SAP\01b QAPP - 061617.docx




FINAL SITE INSPECTION
FORMER NAVAL STATION PUGET SOUND
Naval Facilities Engineering Command Northwest

Part 2: QAPP
Revision No.: 0
Date: 6/16/17

Contract No. N44255-09-D-4001, Delivery Order 0076 Page 54
QAPP Worksheet #31. Planned Project Assessments Table
Responsible Number
Party and and Estimated Assessment Deliverable
Assessment Type? Organization Frequency Dates Deliverable Due Date
Readiness review URS Field Once Start of field Memorandum 24 hours
Lead work following
assessment
Field assessment of URS RSO Once During field Memorandum 24 hours
definable features of work following
work including assessment
mobilization/Site
preparation; gamma
walkover surveys and
location mapping;
soil, sludge and
sediment sampling;
Site restoration and
demobilization; and
IDW management
and disposal. Refer to
Table 7-1 in the
Contractor Quality
Control Plan
(prepared under
separate cover).
Management review URS PM Once Completion of Memorandum 48 hours
field work following
review

8No laboratory assessment is planned. The laboratory is accredited by the U.S. Department of Defense
Environmental Laboratory Accreditation Program (DoD ELAP).
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QAPP Worksheet #32. Assessment Findings and Corrective Action Responses

Corrective actions will be defined by the URS PM and QA Manager. The NAVFAC Northwest
RPM will be informed of nonconformances and corrective actions as soon as possible and
apprised of any issues that impact project objectives, schedule, or budget. If any
nonconformances are found in the field procedures, sample collection procedures, field
documentation procedures, laboratory analytical and documentation procedures, or data
evaluation and quality review procedures, the impact of those nonconformances on the overall
project QA objectives will be assessed. Appropriate actions, including recalibration of
equipment, preparation of documentation for deviations, reanalysis, and potentially resampling
of a sample location, may be recommended by the URS Project Manager so that the project
objectives can be accomplished.

If a nonconformance in field sampling is identified via a field audit or other mechanism, the
nonconformance will be recorded in the field book and immediately reported to the URS PM and
the NAVFAC Northwest RPM. Corrective actions will be determined by the URS Field Lead
and PM for NAVFAC Northwest RPM approval. Approved corrective actions will be
documented in the field logs and the report of findings.

Upon completion of the corrective action, the URS QA Manager will evaluate the adequacy and
completeness of the action taken. If the action is found to be inadequate, the URS QA Manager
and PM will confer to resolve the problem and determine any further actions.

Implementation of any further action will be scheduled by the URS PM. The URS QA Manager
will issue a suspend or stop-work notice with the concurrence of the URS PM and the NAVFAC
Northwest RPM in cases where significant problems continue to occur or a critical situation
requires work to prevent further discrepancies, loss of data, or other problems. When the
corrective action is found to be adequate, the URS QA Manager will notify the URS PM of the
completion of the corrective action and verification.
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Responsibility

Responsibility for Responsible for
for Responding Assessment Time Implementing Monitoring
Assessment to Assessment Response frame for Corrective Corrective Action
Type Findings Documentation | Response Action Implementation
Readiness review | URS PM Once Start of Memorandum URS QA Manager
field work
Field assessment URS /RSO Refer to Table During Memorandum URS QA Manager
of definable 7-1, Site field work
features of work Inspection Plan,
including in Contractor
mobilization/Site Quality Control
preparation; Plan (prepared
gamma walkover under separate
surveys and cover).
location mapping;
soil, sludge and
sediment
sampling; Site
restoration and
demobilization;
and IDW
management and
disposal. Refer to
Table 7-1 in the
Contractor
Quality Control
Plan (prepared
under separate
cover).
Management URS PM Once Completion | Memorandum URS QA Manager
review of field
work
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Validation

Verification (Conformance to

Item Description (Completeness) Specification)
Planning Documents/Records
1 Contract X
2 Approved QAPP X
3 Field SOPs X
4 Laboratory SOPs X
Field Records
5 Field logbooks X X
6 Equipment calibration records X X
7 COC forms X X
8 Sampling forms X X
9 Boring logs X X
10 Field audit reports X X
11 Field corrective action reports X X
Analytical Data Package
12 Cover sheet X X
13 Case narrative X X
14 Sample receipt records X X
15 LOD/LOQ establishment and verification X X
16 Standards traceability X X
17 Instrument calibration records X X
18 Definition of laboratory qualifiers X X
19 Results X X
20 QC samples X X
21 Corrective action reports X X
22 Electronic data deliverable X X
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QAPP Worksheet #35. Data Verification Procedures

Records Requirement Responsible Person,
Reviewed Documents Process Description Organization
Field logbooks and QAPP/SOP The logbooks and forms will be reviewed for proper daily entries, such as dates, URS Field Lead
field forms names of personnel, and weather, and for completeness. In addition, items not URS PM
understood will be reviewed with the author and updated to clarify.
COC forms COC forms will be reviewed against cooler contents. The COC will be signed URS Field Lead or Project
and the original shipped to the laboratory within the cooler. The copy will be kept | Chemist
in project files.
Sample The sample acknowledgment generated by the laboratory will be reviewed Laboratory QA PM
acknowledgment against the COC form for accuracy and for potential analytical issues. URS Project Chemist
Laboratory data Prior to submittal to URS, the laboratory will review the laboratory data and Laboratory QA PM

package

associated pages for completeness and technical readiness.

Laboratory data
package/electronic
data

The laboratory data and electronic data will be reviewed by URS to confirm that
all sample analyses requested have been provided and the required information
for validation has been included in the data package. The URS project chemist
and/or data manager will also compare the electronic data to the hard-copy report
for consistency. The URS CHP/HP/RSO personnel will review the data for
preliminary findings and confirmation of validity of results.

URS Project Chemist
URS Data Manager
URS CHP/HP/RSO
Data validation firm

Data validation
report

The data validation report will be reviewed to confirm data qualifiers are applied
correctly and adequate explanation is provided

URS Project Chemist
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QAPP Worksheet #36. Analytical Data Validation Procedures
Data Validator:
Pyron Environmental

Mingta Lin
360-867-9543

Gamma Spec Gas Flow Proportional
(Ra-226, Th-232, Cs- Counting Alpha Spec
Analytical Group 137) (Sr-90) (Pu-239)
Analytical Method HASL 300 GA-01-R HASL 300 SR-02-RC HASL 300 A-01-R
Gamma/ST-RD-0102 Sr-90/ST-RD-0403 Iso-Pu/ST-RD-0201
Data Deliverable Full Stage IV Full Stage IV Full Stage IV
Requirements:
Analytical Worksheet #23 and Worksheet #23 and Worksheet #23 and Laboratory
Specifications Laboratory SOPs in Laboratory SOPs in SOPs in Appendix A
Appendix A Appendix A
Measurement Worksheet #12 Worksheet #12 Worksheet #12
Performance Criteria
Percent of Data 100% 100% 100%
Packages to Be
Validated
Percent of Raw Data | 10% 10% 10%
Reviewed
Percent of Resultsto | 10% 10% 10%
Be Recalculated
Validation Code S4VM S4VM S4VM

Notes:

List of data qualifiers to be applied during data validation by a third party. Potential impacts on project-specific data

quality objectives will be discussed in the data validation report that will be included in the Final Sl report.

S4VM - Stage 4 Validation Manual; Source: EPA 540-R-08-005, Guidance for Labeling Externally Validated
Laboratory Analytical Data for Superfund Use; 13 January 2009.
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QAPP Worksheet #37. Data Usability Assessment

The data analysis for the sampling event will include a data usability assessment, wherein all
data generated will be reconciled with the project objectives. The assessment will describe the
initial project objectives and summarize any changes made to the objectives as the project
progresses. The rationale for the changes will be discussed, together with any consequences of
these changes. The assessment will describe any limitations on the use of the data and how issues
were resolved. The assessment will also summarize the procedures used to define data usability
(i.e., data reviews or validation reports) and the results of these procedures. The URS Project
Chemist, URS CHP/HP/RSO personnel, and PM will be responsible for assessment of
radiological sample data and determining data usability. The usability assessment will be
included in the project report.

Field measurements and data will be reviewed to determine that the instruments were
appropriately calibrated, measurements were collected properly, and the data appear reasonable
for the field conditions encountered.

Analytical data will be assessed for precision and accuracy by the independent data validator,
and the validator’s assessment will be reviewed by the URS Project Chemist. The data
assessment criteria are described in Worksheets #12, #15, #20 and #24 of this QAPP. Data
validation checklists will be completed by the independent data validator to verify that all
required data quality criteria have been reviewed.

Ninety-five percent completeness for acceptable analytical data is required. However, the project
team will determine the impact to the project objectives if 95 percent completeness is not
achieved. Completeness is defined as the percentage of measurements judged to be valid (i.e., a
calculation of the number of valid analyte results/number of possible results times 100). The
representativeness of the data will be evaluated based on compliance with the sampling design.
Comparability of the laboratory analytical data will be evaluated by the URS Project Chemist
and/or independent data validator via review of the analytical data packages, laboratory SOPs,
and laboratory certifications to confirm that the laboratory holds the appropriate certifications,
approved preparation and analytical methods are used, and the analytical data packages contain
all of the elements required for full independent data validation.

Generally, data that do not meet the established acceptance criteria are usable but may have
specified limitations. However, in some severe cases, data that do not meet acceptance criteria
are not usable; resampling or reanalysis may be necessary in these cases. Data that are indicated
as usable with limitations are included in the project reports, but are clearly indicated as having
limited usability. Indicators of data limitations include data qualifiers, quantitative evaluations,
and narrative statements regarding potential bias. The definition of data qualifiers will be
included in all data validation reports and an all data summary tables.
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Applicable Standard Operating Procedures



NAVFAC Standard Operating Procedures
Cabrera Standard Operating Procedures
URS Professional Solutions Standard Operating Procedures

Test America Standard Operating Procedures
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EE NAVFAC NW Standard Operating Procedure Number:
.
MNaval Facilties Engineering Command

PLANNING FIELD SAMPLING ACTIVITIES

1.0 PURPOSE

This section sets forth standard operating procedures (SOPs) for planning and scheduling field
sampling activities. This SOP shall also be used to determine the number and type of laboratory
and field Quality Control (QC) samples required while working on U.S. Naval Facilities
Engineering Command Northwest (NAVFAC NW) sites/projects, and to prepare and implement
Task Order Field Sampling Plans (FSP). For information on the number and type of QC samples
required for the various QC Levels, see SOPs Il1I-A, Laboratory QC Samples (Water and Soil),
I11-B, Field QC Samples (Water and Soil), I11-C Field and Laboratory QC Samples (Air).

20 PROCEDURES

To prepare a field sampling plan, designated personnel must identify the objectives of the
sampling program, determine the number of samples to be collected for each matrix (see

SOP I-A-2, Development of Data Quality Objectives), and select the analyses to be performed on
each sample (see SOPs I-A-3, Selection of Analytes and 1-A-4, Analytical Methods Selection).
The duration of sampling for each matrix, the preferred sampling method, the method of
shipment, and the type and quantity of supplies (such as coolers, coolant and packing material
that will be needed for sample storage and transport) must also be determined. Finally, the
number and type of decontamination water sources to be used for each phase of sampling must
be identified. The methods of determining each of these elements are addressed below.

2.1 NUMBER OF SAMPLES

Designated project personnel shall determine the number of samples to be collected from each
sample matrix (e.g., soil, water), and specify the type of sample analysis. SOPs I-A-2,
Development of Data Quality Objectives, 1-A-3, Selection of Analytes, and 1-A-4, Analytical
Methods Selection, shall be used to determine numbers and locations of samples, as well as
appropriate analytical methods. These figures will be used to estimate the costs of sample
analysis. They will also help determine the number and types of sample containers required;
number of field duplicates, field replicates, equipment rinsates, performance evaluation (PE)
samples, matrix spike/matrix spike duplicates (MS/MSD), and trip blanks to be collected, and the
analyses to be performed on them for each matrix and analytical method; and the number of days
required to perform sampling activities.

Sampling intervals for soil borings shall be selected on the basis of potential sources of
contamination, the geologic and hydrologic complexity of the site, and the objectives of the
sampling program. Areas of high contamination (for example, contamination in the capillary
fringe) or complex geology or hydrogeology may require continuous sampling.

2.2 DURATION OF SAMPLING ACTIVITIES

The anticipated number of working days needed to complete field sampling activities shall be
determined before fieldwork commences. A schedule should be developed that outlines the
approximate number of samples to be collected each day, categorized by sample matrix, method
of sample collection, and sample analysis (e.g., 28 soil samples collected using a hand auger and
analyzed for organochlorine pesticides and chlorinated herbicides; 15 water samples collected
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using a bailer—7 analyzed for volatile organics and 8 analyzed for organic lead). This
information will be used to determine the number of field equipment rinsate samples that will be
collected (if any), the types of analyses to be performed on them, the number of MS/MSDs and
field duplicates, equipment needs, and personnel.

2.3 NUMBER OF SAMPLES TO BE ANALYZED FOR VOLATILE ORGANICS

Prior to initiation of site sampling activities, designated personnel shall determine the number of
samples to be analyzed for volatile organic compounds (VOCs). This information will be used
to determine the approximate number of coolers that will contain samples to be analyzed for
VOCs, which will in turn, dictate the number of VOC trip blanks needed, as specified in SOP
I11-B, Field QC Samples (Water, Soil).

2.4 DECONTAMINATION WATER SOURCES

Prior to initiation of sampling activities, designated personnel shall determine the number and
type of decontamination water sources. Decontamination water includes both potable water used
for equipment washing, and deionized or distilled water used during the final equipment rinse.
The locations of potable water supplies for field decontamination activities shall be identified
and designated as the only sources to be used during site sampling activities. Similarly, the
source(s) of deionized or distilled water shall be identified and designated as the only source(s)
to be used during site sampling activities. The intent of this procedure is to reduce variability in
equipment decontamination procedures and to make it possible to easily identify the source of
contamination in the event that analysis of field blanks reveals the presence of contaminants of
concern.

3.0 DOCUMENTATION

The number of samples to be collected, the proposed duration of sampling activities, the number
of samples that will be analyzed for VOCs, and the number and type of decontamination water
sources that will be used for field activities will be specified in the FSP and QAPP portions of
the Work Plan prepared for each NAVFAC NW Task Order. Records of how this information is
actually implemented during field activities will be maintained in field logbooks, as specified in
SOP 111-D, Logbooks.

4.0 REFERENCES

SOP I-A-2, Development of Data Quality Objectives
SOP I-A-3, Selection of Analytes

SOP I-A-4, Analytical Methods Selection

SOP 11-B, Field QC Samples (Water and Soil)

SOP I11-A, Laboratory QC Samples (Water and Soil)
SOP 111-B, Field QC Samples (Water, Soil)

SOP I11-C Field and Laboratory QC Samples (Air)
SOP 111-D, Logbooks

5.0 ATTACHMENTS
None.
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EE NAVFAC NW Standard Operating Procedure Number:
.
MNaval Facilties Engineering Command

UTILITY CLEARANCE

1.0 PURPOSE

This standard operating procedure (SOP) describes the process for determining the presence of
subsurface utilities and other cultural features (e.g., vault or tank) at locations where planned site
activities involve the physical disturbance of subsurface materials. The definition of subsurface
disturbance varies by base. Each base may have specific required procedures. These procedures
are made available to the contractor through the Naval Technical Representative (NTR), or other
government point of contact. The SOP applies to the following activities: soil gas surveying,
excavating, trenching, drilling of borings and installation of monitoring and extraction wells, use
of soil recovery or slide-hammer hand augers, and all other intrusive sampling activities. The
primary purpose of the SOP is to minimize the potential for damaging underground utilities and
other subsurface features, which could result in physical injury, disruption of utility service, or
disturbance of other subsurface cultural features.

20 PROCEDURES

The following steps shall be followed at all sites where subsurface exploration will include
excavations, drilling, or any other subsurface investigative method that could damage utilities at
a site. In addition to the steps outlined below, personnel must always exercise caution while
conducting any subsurface exploratory work.

2.1 PREPARE PRELIMINARY SITE PLAN

A preliminary, scaled site plan depicting the proposed exploratory locations shall be prepared as
part of the work plan. This plan should include as many of the cultural and natural features as
practical.

2.2 REVIEW BACKGROUND INFORMATION

A search of existing plan files to review the as-built plans is necessary to identify the known
location of utilities at the site. Copies of as-built plans shall be copied and maintained for project
use. If necessary, the locations of utilities identified shall be plotted onto a preliminary, scaled
site plan. Personnel reviewing these files shall inform the Project Manager (PM) if utilities lie
within close proximity to a proposed exploration or excavation location. The PM will determine
if it is necessary to relocate proposed sampling or excavation locations.

For removal or remedial actions, the utility location information gathered during investigation
(e.g., remedial investigation or remedial site evaluation) work shall be included in the project
design documents. In this manner, information regarding utility locations collected during
implementation of a Task Order can be shared with the Remedial Action Contract (RAC)
Contractor during implementation of a particular Delivery Order (DO).

It may be necessary to conduct interviews with onsite and facility personnel familiar with the site
in order to obtain information regarding the known and suspected locations of underground
utilities. The local 1-800-“Before-U-Dig” service must be contacted a minimum of two business
days prior to intrusive work. Other appropriate utility or locating companies should be
contacted. The dimensions, orientation, and depth of utilities other than those identified on the
as-built plans should be penciled in at their approximate locations on the preliminary plans. The
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type of utility, the personnel who provided the information, and the date the information was
provided should be entered into the field log.

2.3 SITE VISIT - LOCATE UTILITIES - TONING

Prior to the initiation of field activities, a qualified staff member shall visit the site and note
existing structures and evidence of associated utilities, such as fire hydrants, irrigation systems,
manhole and vault box covers, standpipes, telephone switch boxes, free-standing light poles, gas
or electric meters, pavement cuts, and linear depressions. All areas where subsurface exploration
is proposed shall be accurately located or surveyed and clearly marked with stakes, pins, flags,
paint, or other suitable devices.

Local private utility contractors, familiar with individual base operations and procedures should
be subcontracted to identify utilities not located by the “Before U Dig” service. The private
locator may be utilized earlier in the project to conduct map research if they are familiar with the
base operations. The locator should utilize appropriate sensing equipment to attempt to locate
any utilities that may not have appeared on the as-built plans. This may involve the use of
surface geophysical methods (SOP I-B-2, Geophysical Testing Procedures). At a minimum, a
utility locator, metal detector, and/or magnetometer should be utilized; however, it is important
to consider the possibility that non-metallic utilities or tanks may be present at the site. If
non-metallic cultural features are likely to be present at the site, other appropriate surface
geophysical methods, such as Ground Penetrating Radar, should be used. Proposed exploration
areas shall be cleared of all utilities in the immediate area where subsurface exploration is
proposed. All anomalous areas should be clearly toned.

Any anomalous areas detected and toned that are in close proximity to the exploration or
excavation areas shall be reported to the Field Manager. The Field Manager shall determine the
safe distance to maintain from the known or suspected utility. It may be necessary to relocate
proposed exploration or excavation areas. If this is required, the field manager or a similarly
qualified individual shall relocate them and clearly mark them using the methods described
above. The markings at the prior location shall be completely removed. In some instances, such
as in areas extremely congested with subsurface utilities, it is strongly recommended to dig by
hand to determine the location of the utilities.

2.4 PREPARE SITE PLAN

Prior to the initiation of some field activities, notably remedial action projects, a final site plan
shall be drafted which indicates the location of subsurface exploration areas and all known or
suspected utilities present at the site. Copies of this site plan shall be provided to the Field
Manager, the PM and the subcontractor who is to conduct the subsurface exploration/excavation
work. The site plan should be reviewed with the Navy Remedial Project Manager (RPM) to
verify its accuracy prior to initiating subsurface sampling activities.

3.0 DOCUMENTATION

An approved field logbook detailing the pertinent activities conducted during the utility locating
procedure shall be kept. The logbook will describe any changes and modifications made to the
original exploration plan. Details of the appropriate procedures for maintaining a logbook are
documented in SOP 111-D, Logbooks.

40 REFERENCES
SOP I-B-2, Geophysical Testing Procedures
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SOP 111-D, Logbooks

5.0 ATTACHMENTS
None.
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IDW MANAGEMENT

1.0 PURPOSE

This standard operating procedure (SOP) describes the activities and responsibilities of the

U.S. Naval Facilities Engineering Command Northwest (NAVFAC NW) and their
subcontractors with regard to management of investigation-derived waste (IDW). The purpose
of this procedure provides guidance for the minimization, handling, labeling, temporary storage,
and inventory of IDW generated during site investigations and remediation projects conducted
under the direction of NAVFAC NW. Each base may have specific required procedures.
These procedures are made available to the contractor through the NAVFAC Naval Technical
Representative (NTR) or other government point of contact. This SOP is also applicable to
personal protective equipment (PPE), sampling equipment, decontamination fluids, non-IDW
trash, non-indigenous IDW, and hazardous waste and other regulated wastes generated during
implementation of site investigations and removal or remedial actions. The information
presented will be used to prepare and implement Work Plans (WP), Field Sampling Plans (FSP),
and Waste Management Plans (WMPs) for IDW-related field activities.

20 PROCEDURES

The procedures for IDW management in the field are described below in Sections 2.1 to 2.5. The
implementation of these procedures requires Remedial Project Managers (RPMs), Field
Managers, their designates and subcontractors to perform the following tasks:

e Minimize generation of IDW,

e Segregate IDW,

e Properly handle IDW containers,

e Properly label IDW containers,

e Apply good management practices in storing IDW drums and containers,

e Prepare IDW drum inventories,

e Update and Report changes to IDW drum inventories,

e Perform inspections of IDW containers and storage areas, as required,

e Prepare IDW containers for proper off-site transportation and disposition, as required.

2.1 IDW MINIMIZATION

Field Managers and their designates shall minimize the generation of onsite IDW to reduce the
need for special storage or disposal requirements that may result in substantial additional costs
and provide little or no reduction in site risks (EPA 1992). The volume of IDW shall be reduced,
by applying minimization practices throughout the course of site investigation activities. These
minimization strategies include: 1) material substitution; 2) using proper low-volume drilling
techniques; 3) using disposable sampling and PPE; 4) using bucket and drum liners; and

5) segregating non-contaminated IDW and trash from contaminated IDW. Waste minimization
strategies and types of IDW expected to be generated shall be documented in the appropriate
project plans.
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211 Material Substitution

Material substitution consists of selecting materials that degrade readily or have reduced potential
for chemical impacts to the site and the environment. An example of this practice is the use of
biodegradable detergents (e.g., Alconox® or non-phosphate detergents) for decontamination of
non-consumable PPE and sampling equipment. In addition, field equipment decontamination
can be conducted using isopropyl alcohol rather than hexane or other solvents (for most analytes
of concern), to reduce the potential onsite chemical impacts of the decontamination solvent.
Decontamination solvents shall be selected carefully so that solvents, and their known
decomposition products, do not result in generation of RCRA hazardous waste.

2.1.2 Drilling Methods

Drilling methods that minimize potential IDW generation should be given priority. Sonic,
Hollow stem auger and air rotary methods should be selected, where feasible, over mud rotary
methods. Mud rotary drilling produces waste drilling mud, while hollow stem and air rotary
drilling methods produce relatively low volumes of soil waste. Sonic drilling produces the least
amount of waste. Small diameter borings and cores shall be used when soil is the only matrix to
be sampled at the boring location; the installation of monitoring wells requires the use of larger
diameter borings.

Soil, sludge, or sediment removed from borings, containment areas, and shallow test trenches
shall not be returned to the source, unless allowed by regulation and included in the approved
WP, FSP, or WMP.

2.1.3 Decontamination Fluids

The use of disposable sampling equipment, such as plastic bailers, trowels, and drum thieves
(which do not require decontamination) minimizes the quantity of decontamination fluids
generated. In general, decontamination fluids, and well development and purge water, should not
be minimized because the integrity of the associated analytical data may be affected.

2.1.4 PPE and Disposable Sampling Equipment

Visibly soiled PPE and disposable sampling equipment shall be segregated from non-visibly
soiled PPE and sampling equipment. Where investigation involves potentially hazardous waste
or other regulated wastes, visibly soiled PPE and disposable sampling equipment may require
decontamination. The Field Manager shall use best professional judgment to determine if
decontamination is appropriate. This determination should be included in the approved WP,
FSP, or WMP. If decontamination is performed, PPE and disposable sampling equipment
generated in the decontamination process may be double-bagged and disposed of as
non-hazardous waste.

215 Liners

Bucket liners can be used in the decontamination process to reduce the volume of solid
IDW-generated and reduce costs on larger projects. The plastic bucket liners can be crushed into
a smaller volume than the buckets, and only a small number of plastic decontamination buckets
are required for the entire project. Larger, heavy-duty, 55-gallon drum liners can be used for
heavily contaminated IDW to provide secondary containment, and reduce the costs of disposal
and drum recycling. Drum liners may extend the containment life of the drums in severe
climates and will reduce the costs of cleaning out the drums prior to recycling.
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2.1.6 Segregation of non-IDW

All waste materials generated in the support zone are considered non-IDW trash. To minimize
the total volume of IDW, all trash shall be separated from IDW, sealed in garbage bags, and
properly disposed of offsite as municipal waste.

2.1.7 Monitoring Well Construction

Excess cement, sand, and bentonite grout prepared for monitoring well construction shall be kept
to a minimum. Well construction shall be observed by Field Managers to ensure that a sufficient,
but not excessive, volume of grout is prepared. Some excess grout may be produced. Unused
grout that has not come in contact with potentially contaminated soil or ground water shall be
considered non-hazardous trash and shall be disposed of offsite by the drilling subcontractor.
Surplus materials from monitoring well installation, such as scrap PVC sections, used bentonite
buckets, and cement/sand bags that do not come in contact with potentially contaminated soil,
shall be considered non-IDW trash and shall be disposed of offsite by the drilling subcontractor.

2.1.8 Field Analytical Test Kits

IDW generated from the use of field analytical test kits consists of those parts of the kit that have
been used and/or come into contact with potentially contaminated site media, or excess
extracting solvents and other reagents. Potentially contaminated solid test kit IDW shall be
contained in plastic bags and stored with PPE or disposable sampling equipment IDW from the
same source area as soil material used for the analyses. The small volumes of waste solvents,
reagents, and water samples used in field test kits should be segregated, and disposed of
accordingly (based upon the characteristics of the materials, MSDS sheets, and as described in
the WMP). Most other test kit materials should be considered non-IDW trash, and be disposed
of as municipal waste.

2.2 SEGREGATION OF IDW BY MATRIX AND LOCATION

To facilitate subsequent IDW screening, sampling, classification and/or disposal, IDW shall
generally be segregated by matrix and source location at the time it is generated. Each drum of
solid IDW shall be completely filled, when possible. For liquid IDW, drums should be left with
headspace of approximately 5% by volume to allow for expansion of the liquid and potential
volatile contaminants. IDW from each distinct matrix shall be stored in a single drum (e.g., soil,
water or PPE shall not be mixed in one drum). In general, IDW from separate sources should not
be combined in a single drum.

It is possible that monitoring well development and purge water will contain suspended solids,
which will settle to the bottom of the storage drum as sediment. Significant observations on the
turbidity or sediment load of the development or purge water shall be included in the logbook
and reported in attachments to the quarterly drum inventory report (see SOP IlI-D, Logbooks and
Section 2.5). To avoid having mixed matrices in a single drum (i.e., sediment and water), it may
be necessary to decant the liquids into a separate drum, after the sediments have settled out. This
segregation may be accomplished during subsequent IDW sampling activities or during
consolidation in a holding tank prior to disposal. Disposal of liquid IDW into the sanitary sewer
shall only occur if approved by the appropriate regulatory agencies, municipal entities, and Naval
installation. Appropriate precautions per the approved Health and Safety Plan (HASP) shall be
implemented to ensure worker protection during these activities.
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Potentially contaminated well construction material shall be placed in separate containers. Soil,
sediment, sludge, or liquid IDW shall be segregated from potentially contaminated waste well
construction materials. Potentially contaminated well construction materials from different
monitoring wells shall not be commingled.

Potentially hazardous PPE and disposable sampling equipment shall be segregated from other
IDW. PPE from generally clean field activities, such as water sampling, shall be segregated from
visibly soiled PPE, double-bagged and disposed of offsite as municipal waste. Disposable
sampling equipment from activities such as soil, sediment, and sludge sampling includes plastic
sheeting used as liner material in containment areas around drilling rigs and waste storage areas;
disposable sampling equipment; and soiled decontamination equipment. Where investigation
involves potentially hazardous waste, visibly soiled PPE and disposable sampling equipment
may require decontamination. The Field Manager shall use best professional judgment to
determine if decontamination is appropriate. If decontamination is performed, PPE and
disposable sampling equipment generated in the decontamination process may be double-bagged
and disposed of as non-hazardous waste. PPE and disposable sampling equipment generated on
separate days may be commingled.

Decontamination fluids shall be stored in drums separate from other IDW. If practical,
decontamination fluids generated from different sources should not be stored in the same drum.
If decontamination fluids generated over several days or from different sources are stored in a
single container, information regarding dates of generation and sources shall be recorded in the
field notebook, on the drum label (Section 2.3.2), and in the drum inventory (Section 2.5).
Liquid and sediment portions of the equipment decontamination fluid in the containment unit
used by the drilling or excavation field crew should be separated. The contents of this unit
normally consist of turbid decontamination fluid above a layer of predominantly coarse-grained
sediment. When the contents of the containment unit are to be stored in IDW containers, the
Field Manager shall direct the placement of as much liquid into drums as possible and transfer
the remaining solids into separate drums. Observations of the turbidity and sediment load of the
liquid IDW should be noted in the field notebook, on the drum label (Section 2.3.2), and in
attachments to the drum inventory (see Section 2.5). It is likely that decontamination fluids will
contain minor amounts of suspended solids that will settle out of suspension to become sediment
at the bottom of IDW storage drums. As noted above, it may be necessary to segregate the
drummed water from sediment during subsequent IDW sampling or disposal activities.

2.3 DRUM HANDLING AND LABELING

Drum handling consists of those actions necessary to prepare an IDW drum for labeling. Drum
labeling consists of those actions required to legibly and permanently identify the contents of an
IDW drum. Specific handling, storage, and labeling requirements may differ with the Naval
installation or oversight entity. Specific requirements should be determined at the planning stage
and documented in the WMP. General requirements are provided in the following sections.

2.3.1 Drum Handling

The drums used for containing IDW shall be approved by the United States Department of
Transportation (DOT, 49 CFR 172). The drums shall be made of steel or plastic, have a
55-gallon capacity, be completely painted or opaque, and have removable lids (i.e., 1Al or 1A2).
New steel drums are preferred over recycled drums. For short-term storage of liquid IDW prior
to discharge, double-walled bulk steel or plastic storage tanks may be used. Consideration must
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be given to scheduling and cost-effectiveness of bulk storage, treatment, and discharge system
versus longer-term drum storage.

For long-term IDW storage, the DOT-approved drums with removable lids are recommended.
The integrity of the foam or rubber sealing ring located on the underside of some drum lids shall
be verified prior to sealing drums containing IDW liquids. If the ring is only partially attached to
the drum lid, or if a portion of the ring is missing, a drum lid with sealing ring that is in good
condition must be used. At some facilities, drums containing liquid IDW will be required to be
stored in protective overpacks.

To prepare IDW drums for labeling, the outer wall surfaces and drum lids shall be wiped clean of
all material that may prevent legible and permanent labeling. If potentially contaminated
material adheres to the outer surface of a drum, that material shall be wiped from the drum, and
the paper towel or rag used to remove the material shall be segregated with visibly soiled PPE
and disposable sampling equipment.

2.3.2 Drum Labeling

Proper labeling of IDW drums is essential to the success and cost-effectiveness of subsequent
waste screening and disposal activities. Labels shall be permanent and descriptive to facilitate
correlation of field analytical data with the contents of individual IDW drums.

2.3.2.1 Preprinted Labels

A preprinted drum label as required by the appropriate Naval installation and/or regulatory
agency shall be completed. The label will be affixed to the outside of the drum (or overpack if
required) with the label easily readable for inspections and inventory. Label requirements may
vary based on the site.

The requested information shall be printed legibly on the drum labels in black, indelible ink.
Instructions for entering the required drum-specific information for each label field are provided
by the Naval installation.

Painted Labels

An alternative method for labeling drums, if acceptable for the project, is to paint label
information directly on the outer surface of the drum. At a minimum, the information placed on
the drum shall include the contract/delivery order number, a drum number, the source
identification type and number, the type of IDW, the generation date(s), and the government
point of contact and telephone number. The drum surface shall be dry and free of material that
could prevent legible labeling. Label information shall be confined to the upper two-thirds of the
total drum height. The printing on the drum shall be large enough to be easily legible. Yellow,
white, or red paint markers (oil-based enamel paint) that are non-photodegradable are
recommended to provide maximum durability and contrast with the drum surface.

2.3.2.2 Regulatory Marking and Labeling

Federal and State regulations may require specific labeling for IDW generated (i.e., RCRA,
TSCA, NESHAPs). Pre-printed labels shall be used as appropriate and completed in accordance
with the specific regulatory requirement. These requirements will be identified in the approved
project plans. Once determined to be hazardous, weekly inspections must also be conducted to
ensure that labels and markings are in good conditions and to ensure the integrity of containers.
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In addition, prior to off-site transportation USDOT requirements for marking and labeling of
regulated DOT materials must be complied with. These requirements will be identified in the
approved project plans or otherwise coordinated with the Field Manager after the IDW has been
characterized and off-site disposition is being planned. Note that personnel (i.e., contractors or
subcontractors) who perform USDOT functions must be properly trained in accordance with

49 CFR 172, Subpart G.

24 DRUM STORAGE

Drum storage procedures shall be implemented to minimize potential human contact with the
stored IDW and prevent extreme weathering of the stored drums. Waste accumulation areas will
be pre-designated by NAVFAC NW prior to the start of site work. IDW drums should be placed
on pallets. Good management practices should be used in storing drums which include:
containers shall be in good condition and closed during storage; wastes must be compatible with
containers; where liquids are stored, storage areas should have secondary containment; and spill
or leaks should be removed as soon as possible. These good management practices are
mandatory requirements where RCRA hazardous wastes are stored.

Waste accumulation areas shall be maintained as prescribed by local regulatory entities and the
appropriate Naval installation. In general, drums of IDW shall be stored within the Area of
Concern (AOC) so that the site can utilize RCRA regulatory flexibility (i.e., administrative
requirements, such as 90-day storage, may not be triggered; and LDRs will not be triggered if
IDW is placed back in AOC). If IDW is determined to be RCRA hazardous waste, then RCRA
storage, transportation and disposal requirements must be met.

Drums shall be stored at identified waste accumulation areas. All IDW drums generated during
field activities at a single AOC shall be placed together, in a secure, fenced onsite area to prevent
access to the drums by unauthorized personnel. When a secure area is not available, drums shall
be placed in an area of the site with the least volume of human traffic. Plastic sheeting (or
individual drum covers) and yellow caution tape shall be placed around the stored drums. Drums
from projects involving multiple AOCs should remain at the respective source areas where the
IDW was generated. IDW should not be transferred offsite for storage elsewhere, except under
rare circumstances, such as the lack of a secure storage area onsite.

Proper drum storage practices shall be implemented to minimize damage to the drums from
weathering and possible exposure to humans or the environment. When possible, drums shall be
stored in dry, shaded areas and covered with impervious plastic sheeting or tarpaulin material.
Every effort shall be made to protect the preprinted drum labels from direct exposure to sunlight,
which causes ink on the labels to fade. In addition, drums shall be stored in areas that are not
prone to flooding. The impervious drum covers shall be appropriately secured to prevent
dislodging by the wind. It may be possible to obtain impervious plastic covers designed to fit
over individual drums; however, the labeling information shall be repeated on the outside of
these opaque covers.

Drums in storage shall be placed with sufficient space between rows of drum pallets and shall not
be stacked, such that authorized personnel may access all drums for inspection. Proper
placement will also render subsequent IDW screening, sampling, and disposal more efficient. It
is recommended that IDW drums be segregated in separate rows/areas by matrix (i.e., soil, liquid
or PPE/other).
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If repeated visits are made to the project site, the IDW drums shall be inspected to clear
encroaching vegetation, check the condition and integrity of each drum, check and replace labels
as necessary, and replace or restore protective covers.

25 DRUM INVENTORY

Accurate preparation of an IDW drum inventory is essential to all subsequent activities
associated with IDW drum tracking and disposal. An inventory shall be prepared for each
project in which IDW is generated, stored, and disposed of. Naval installations and local
regulatory authorities may have specific requirements associated with waste inventory and these
requirements should be included in the planning process and documented in the WP, FSP, and
WMP.

The drum inventory information shall include 11 elements that identify drum contents and
indicate their fate.

2.5.1 Navy Activity (Generator)/Site Name

Inventory data shall include the Navy activity and the site name where the IDW was generated
(e.g., NASWI, NBK Bangor, etc.).

25.2 DO Number

Inventory data shall include the contract and delivery order number associated with each drum
(e.g., 0089).

2.5.3 Drum Number
The drum number assigned to each drum shall be included in the inventory database.

254 Storage Location Prior to Disposal

The storage location of each drum prior to disposal shall be included in the inventory
(e.g., Building 394 Battery Disassembly Area, or Adjacent to West end of Building 54).

255 Origin of Contents

The source identification of the contents of each IDW drum shall be specified in the inventory
(e.g., soil boring number, monitoring well number, sediment sampling location, or the multiple
sources for PPE- or rinse water-generating activities).

25.6 IDW Type

Inventory data shall include the type of IDW in each drum (e.g., soil, PPE, disposable sampling
equipment, sludge, sediment, development water, steam cleaning water, decontamination rinse
water).

257 Waste Volume

The amount of waste in each drum shall be specified in the inventory as a percentage of the total
drum volume or an estimated percentage-filled level (e.g., 95% maximum for liquid IDW).
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2.5.8 Recommended Analytical Methods and Test Results Compared with
Applicable Regulatory Standards

The recommended EPA analytical methods that adequately characterize IDW contained in each
drum will be summarized in a tabular format and attached to the quarterly IDW drum inventory
report (see Attachment I-A-7-1). The methodology for sampling and characterizing IDW shall be
specified in the appropriate project plans.

2.5.9 Recommended or Actual Disposition of IDW Drum Contents

The recommended means of IDW disposal for each drum shall be summarized in a tabular
format (e.g., Offsite, Encapsulated Onsite, Treatment/Sewer, Offsite Incinerator) and attached to
the quarterly IDW drum inventory report (see Attachment I-A-7-1). Additional narrative
discussion of the rationale for the recommended disposal option shall be attached to the quarterly
IDW drum inventory report as data become available.

2.5.10 Generation Date

Inventory data shall include the date IDW was placed in each drum. If a drum contains
IDW-generated over more than one day, the start date for the period shall be specified in
dd-month-yy format. This date is not to be confused with an RCRA hazardous waste
accumulation date (40 CFR 262). The accumulation start date, if required for RCRA wastes,
shall be included on the hazardous waste drum label (Section 2.3.2.2).

2.5.11 Expected Disposal Date

The expected date each drum is to be disposed of shall be specified as part of the inventory in
month-yy format. This date is for informational purposes only for the Navy, and shall not be
considered contractually binding.

2.5.12 Actual Disposal Date

The actual drum disposal date occurs at the time of onsite disposal, or acceptance by the offsite
treatment or disposal facility. It shall only be entered in the drum inventory database when such
a date is available in dd-month-yy format.

In order to provide information for all 11 of the inventory elements of the quarterly inventory
report described above, the main source of information will be provided by RPMs, or their
designees, and summarized in Attachment I-A-7-1.

The recommended analytical test methods and actual test results (compared to applicable
regulatory standards) will be provided to the appropriate Navy groups, by the RPM, or their
designees, when such data are available. Testing methods shall be documented in the associated
project plans. Recommended disposal options or actual disposition of the IDW drum contents
will also be provided by RPMs as data become available. The NAVFAC Northwest RPM will
forward all IDW data to the appropriate Navy authority as attachments to the quarterly IDW
drum inventory report. This information constitutes the results of preparing and implementing an
IDW screening, sampling, classification, and disposal program for each site.

3.0 DOCUMENTATION

The RPM or designee is responsible for completing and updating the site-specific IDW drum
inventory spreadsheet and submitting it as needed. The RPM is also responsible for submitting
backup documentation to the U.S. Navy Program Management Office (PMO) about the
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analytical methods recommended to adequately characterize the IDW in each drum

(Section 2.5.8). In addition, actual site or drum sampling results shall be forwarded to the PMO,
along with a comparison to the applicable regulatory standards, for inclusion as attachments to
the quarterly IDW drum inventory. As necessary, the backup documentation to the quarterly
IDW drum inventory report shall also include the recommended means for IDW disposal for
each drum (Section 2.5.9). After disposal, the actual means and/or location of disposal shall be
indicated in tabular format with supporting narrative.

Field Managers and designates are responsible for documenting all IDW-related field activities in
the field notebook, including most elements of the IDW drum inventory spreadsheet. The correct
methods for developing and maintaining a field notebook are presented in SOP 111-D, Logbooks.
Upon receipt of analytical data from the investigation, the information will be forwarded to the
appropriate Naval authority for comparison to regulatory waste criteria. The Navy will designate
the IDW and disposal options will be assessed based on the waste designation, approved
transport/disposal facilities, and schedule for disposal. Naval installations may have additional
requirements for reviewing analytical data, characterizing waste materials, transporting and
off-site disposal. The RPM shall coordinate with the Naval installation early in the planning
process to ensure that these requirements are properly identified, incorporated into the approved
project plans, as available, and implemented in the field.

The disposal of IDW must be approved by the Navy and, in some cases, pertinent regulatory
agencies. The disposal must be documented.

4.0 REFERENCES

Department of Transportation (DOT), Hazardous Materials Transportation Regulations, 49 CFR
Parts 171 - 179.

EPA. 1998. EPA530-F-98-026, Management of Remediation Waste Under RCRA

EPA. 1991. Management of Investigative-Derived Wastes During Site Inspections. U.S.
Environmental Protection Agency/540/G-91/009. May.

EPA. 1992. Guide to Management of Investigative-Derived Wastes. Quick Reference Guide.
U.S. Environmental Protection Agency: 9345.3-03FS. January.

50 ATTACHMENTS
Attachment IA71 Example Format — Quarterly IDW Drum Inventory Updates
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Quarterly IDW Drum Inventory Updates

Attachment 1-A-7-1

Page 10 of 10

Navy Drum Number Drum Origin IDW Waste Waste Expected Actual
Activity / (xxxx-AA-Dzzz)  Storage of Type  Volume Generation Disposal Disposal
Location Contents (Fill Date Date Date
Site Name (Source level (dd-mm-yy) (mm-yy) (dd-mm-yy)
(Generator ID #) %)
Site)
NSC Pearl 0068-LF-D001 NSC, SB-1 Soil 100 16-Dec-92  Dec-93 Na
Harbor/ Bldg 7 Cuttings
Landfill
0068-LF-D002 NA MW-1 Purge 75 20-Dec-92 Jul 93 26-Jul-93
Water
MW-2
MW-3
0068-LF-D003 NA MW-1 Decon 95 20-Dec-92 Jul-93 26-Jul-93
Water
MW-2
MW-3
0068-LF-D004 NSC, SB-1 PPE 50 16-Dec-92 Oct-93 NA
Bldg.16
SB-2
SB-3
SB-4
MW-1
MW-2
MW-3
NAVSTA 0047-DS-001 Hazmat SB-1 Soil 100 18-Feb-93 Sep-93 NA
Guam/ Storage Cuttings
Drum Area
Storage
SB-2

NA = Not Applicable
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DATA VALIDATION PLANNING AND COORDINATION

1.0 PURPOSE

This standard operating procedure (SOP) describes data validation planning and coordination for
all U.S. Naval Facilities Engineering Command Northwest (NAVFAC NW) Installation
Restoration Program (IRP) sampling projects involving data validation. Data validation planning
will be performed in accordance with the requirements of the Project Specific Sampling and
Analysis Plan (SAP) or Quality Assurance Project Plan (QAPP), the latest available version of
the Department of Defense (DoD) and Department of Energy (DOE) Consolidated Quality
Systems Manual for Environmental Laboratories (DoD QSM), the latest available version of the
United States Environmental Protection Agency (USEPA) CLP National Functional Guidelines
for Superfund Organic and Inorganic Methods Data Review, any applicable state or local
guidelines, and analytical method and/or laboratory specific requirements..

2.0 PROCEDURES

Data validation shall be performed by an independent party that is not responsible for the
generation of the data. Data validation strategy is discussed in Section 2.1 and planning and
coordination associated with data validation are discussed in Section 2.2.

2.1 PROCEDURAL GUIDANCE

The level of detail and requirements for data validation and the process for selection of data for
validation must be clearly defined in the project work plan and/or Quality Assurance Project Plan
(QAPP). As described below, these requirements will be designed based on the project
requirements and in consultation with the Navy Remedial Project Manager (RPM), appropriate
regulatory agencies, and associated site documentation such as Records of Decision (RODs),
Agreed Orders, Consent Decrees, or other similar binding agreements with regulatory entities.

2.1.1 Defining the Data Validation Scope

The scope of data validation for an environmental project is based on numerous considerations
including, but not limited to, 1) regulatory guidance or laws associated with the project area and
project scope, 2) methods used to collect and generate the data, and 3) the end use of the data and
decisions that the data will effect. Federal, state or local laws, guidance, or criteria or a
combination of these may dictate project requirements. Environmental regulatory criteria may
result in the use of sampling techniques or analytical methods that are new and not well-
established requiring a higher level of scrutiny of the associated data. Decisions that are driven
by the data will affect the validation strategy. Data that will be used to complete human health
or ecological risk assessments, support site closures, or complete property transfers may be more
sensitive than other situations and a higher level of review may be warranted. A more limited
validation may be appropriate for sites with well-established monitoring programs, large
historical data sets, or that have well-defined and simple environmental concerns.
The data validation scope should define, at a minimum, the following:

e the stringency (e.g. tier or level) of validation and the required support documentation

e the validation criteria
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e the data set to be validated
e the percentage of data to be validated

2.1.1.1  Data Validation Stringency and Support Documentation

The stringency of data validation is dependent upon the project requirements and may vary based
on the decisions that the data will be used to make. The Navy Installation Restoration Chemical
Data Quality Manual (IR CDQM) describes a limited, summary level review for use with non-
critical or low risk decisions, especially where some project data have received high level, full
scale validation. High level, full scale data validation includes a thorough assessment of data
and supporting QC documentation, and is appropriate for data critical to making decisions on
projects with either high risk or low tolerance for risk (NFESC 1999). Other levels of data
validation more stringent than a summary review, but less stringent than a high level, full scale
validation may be appropriate for certain projects based on the general considerations discussed
in section 2.1.1. Although specific laboratory criteria are provided in DoD QSM, Appendix H of
the the Navy IR CDQM provides guidance for the scope, context, and approach for data
validation that is not included in DoD QSM.

Based on the data validation procedures established in the project work plan or QAPP, applicable
Navy Standard Operating Procedures (SOPs) for Data Validation, and NFESC contract
requirements, most analytical data will be validated under the appropriate NAVFAC NW
QA/QC levels of "llI" and "IV". These data validation levels are consistent with current data
validation guidance documents such as USEPA Functional Guidelines (USEPA 2008, 2010b,
2011, 20144, 2014d), and the data validation specifications of other NAVFAC divisions (Navy
2001). The specific requirements for Level 11l and IV data validation are outlined in NAVFAC
NW SOPs Data Validation Procedures (DVPs) 11-A through 11-O. The specific elements
evaluated for Level 11l and IV data validation, along with those outlined in USEPA Functional
Guidelines (USEPA 2008, 2010b, 2011, 2014a, and 2014d) and the IR CDQM are summarized
in Attachment I-A-8-1.

The type of laboratory data deliverables delineated in the project work plan or QAPP is based on
the level of the data validation specified for the project. The laboratory deliverables required
may include only summary forms documenting the QA/QC results for a specific analytical
procedure, which would be sufficient for a summary level review and Level 11 validation, or a
complete raw data package with forms may be required if the project requires high level, full
scale validation such as Level IV validation. Electronic data which includes any laboratory
generated data qualification flags may also be required if automated data checking or validation
tools will be used.

Other support documentation needed for full level data validation may include SOPs for
applicable field and laboratory methods, or published, approved sampling or analytical methods
(e.g., SW846 methods (USEPA 1996b) or American Society for Testing and Materials protocols
(ASTM 2006)).

NOTE: Alaska Department of Environmental Conservation (DEC) Contaminated Sites
(CS) Program Requirements

Special requirements must be followed when submitting Alaska soil and water data related to the
DEC CS program under the 18 AAC 75 and 18 AAC 78 regulations. Specific data
processing/submittal requirements were created to ensure data quality consistency across the CS.
Review the technical memorandum and Lab Data Review Checklist for guidance with submittals
of this type. The Lab Data Review Checklist must be included with the analytical data submittal.
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Consult the ADEC Web site (http://www.dec.state.ak.us/spar/quidance.htm#csp) for additional
guidance and forms.

2.1.1.2  Determining the Validation Criteria

Level Il or 1V data validation, as outlined in the NAVFAC NW DVPs, is typically required for
NAVFAC NW IRP projects where chemical analytical data is generated. The DVPs presented in
SOPs I1-A though 11-O are based principally on the USEPA Functional Guidelines for Organic
and Inorganic Data Review (USEPA 2008, 2010b, 2011, 20144, and 2014d).
The data validation criteria presented in the NAVFAC NW DVPs may be applied to data
generated using non-prescriptive methods such as the Environmental Protection Agency (EPA)
SW-846 and highly prescriptive methods such as the EPA Contract Laboratory Program (CLP)
(USEPA 2007, 2010a, 2014b, 2014c).
If a Level IV data validation is required, and project planning documents or the responsible
regulatory authority do not specify the required criteria for data validation, the IR CDQM defines
the following hierarchy of applicable references for CLP data:

e Applicable EPA Region Quality Assurance Project Plan Guidance

e EPA Regional Data Validation Functional Guidelines for Evaluating
Environmental Analyses

e USEPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review (USEPA 2008, 2014a)

e USEPA Contract Laboratory Program National Functional Guidelines

for Inorganic Data Review (USEPA 2010b, 2014c)
For non-CLP data, the IR CDQM provides a table of data elements evaluation criteria for
validation of data. These data elements are summarized in Attachment I-A-8-1.
Additional data validation specifications for methods not included in the NAVFAC NW DVPs
are provided in the following documents:
e EPA Region 10 SOP For the Validation of Method 1668 Toxic, Dioxin-like, PCB Data
(USEPA Region 10, 1995)
e EPA Region 10 SOP For the Validation of Polychlorinated Dibenzodioxin (PCDD) and
Polychlorinated Dibenzofuran (PCDF) Data (USEPA Region 10, 1996a)
e USEPA National Functional Guidelines for Chlorinated Dioxin/Furan Data Review
(USEPA 2011)
For specialized analyses not covered in the NAVFAC NW DVPs, CLP Functional Guidelines, or
the validation guidelines listed above, method specified quality control may be evaluated or used
to identify any applicable elements from the CLP Functional guidelines. The validation criteria
will be dependent upon the method and project requirements.

2.1.1.3  The Data Set and Percentage of Validated Data

The data set and percentage of data that will be validated will be determined based on the
requirements of each project.

The data set that will be validated should be defined by sample type, location and/or dates of
collection. The process by which the data set is selected must be included in project planning
documents.
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The percentage of data that will be validated should be determined based on factors similar to
those used for decisions regarding the overall data validation strategy. Attachment I-A-8-2
provides examples of percentages of data for validation based on the noted considerations.

2.1.2 Quality Assurance (QA) Summary Forms Validation

In some cases it may be appropriate to perform a QA Summary Form Validation. This type of
validation includes evaluation of the laboratory generated QA summary forms for sample data,
method blank results, blank spike results, and field QC results. Additionally, For Levels Il and
IV, data validation, the surrogate recoveries, calibration information, matrix spike/matrix spike
duplicate (MS/MSD) recoveries, gas chromatography/mass spectrometry (GC/MS) tuning,
internal standards results, ICP interference check sample results, post digestion spike data, etc.
are validated.

It is recommended that all QA summaries be validated at a frequency of 10 to 100 percent. For
larger projects, validation of QA summaries for selected samples only may be proposed if
regulatory agencies are likely to agree to this and if project-specific data quality objectives
(DQOs) allow this.

If significant problems, as defined in the DVPs presented in SOPs II-A through I1-O are noted
during validation of QA summaries, additional forms and/or raw data validation above that
originally planned may be warranted and should be considered.

2.1.3 Amount of Raw Data Acquired

For data sets where data validation requires review of raw data, it is recommended that all raw
data be requested and obtained from the laboratory. While not all of the raw data will likely be
reviewed, it is more time-efficient and cost-effective to obtain the data at the time of analysis
than to request the laboratory to provide them at a later date. In addition, portions of the raw
data may be used by project chemists and risk assessors to more fully evaluate analytical data.
For projects with quick turnaround time (TAT) requirements, one option is to receive results
only for the quick TAT, while receiving QC data (and possibly raw data) at the normal TAT.
This will allow the laboratory more time to compile the entire data package. Project-specific
DQOs should be consulted to determine if this approach is feasible.

2.1.4 Raw Data Validation

At Level IV QC, a representative portion of all raw data shall be validated, in addition to the
review of raw data associated with critical samples.

A representative portion of data may be chosen by selecting random samples and analyses, or
more practically by identifying certain representative sample delivery groups (SDGs) or work
orders from the laboratory. This may include selecting all samples and analyses from one of the
first SDGs for a project for data validation, and also for SDGs with different matrices,
subsequent phases of work/mobilizations, and for each laboratory, if more than one is used.
EPA Region 10 has emphasized that all critical samples require raw data validation. Critical
samples are defined in footnote (a) of Attachment I-A-8-2, and can also be described as those
samples which are critical for making decisions at a site. These typically will include samples
whose contaminant concentrations exceed an applicable or relevant and appropriate requirement
(ARAR), that may cause the risk assessment to indicate a significant risk because of analyte
toxicity at a receptor location, or are unexpected (e.g., higher concentration than expected,
unexpected analytes). At least some non-detect sample results may be critical if they support a
no-action decision.
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Larger projects typically require lower frequencies of raw data review than smaller projects. For
example, a project with one SDG would probably require 100 percent validation. A project with
five SDGs may include raw data review for the first SDG and other selected critical samples may
also require raw data validation, possibly totaling less than 30 percent of the data.

If significant problems, as defined in the DVPs presented in SOPs I1-A through I1-O, are noted
during validation of raw data, additional raw data validation above that originally planned may
be warranted and should be considered. Additionally, the first several SDGs validated should be
evaluated and corrective actions taken immediately if problems are identified.

2.2 PLANNING AND COORDINATION

During the planning and cost estimating stage of a project, the data validation task leader shall be
contacted. The level of quality control, data validation strategy, number of samples per method,
number of SDGs, schedule, and due dates shall be discussed. An internal work authorization
shall be issued during the implementation plan/cost estimate (IP/CE) task. A data validation cost
estimate can then be provided as an attachment to the IP/CE. All planning documents should be
copied to the data validation task leader when they are completed (draft and final).

The format required for the hardcopy data validation report (typically as specified in DVP I1-A)
should be provided to the data validation task leader. The specifications and formats of any
project required electronic versions of the data validation report or qualified data should also be
provided

Continuing coordination is critical. The data validation task leader must be notified of any
changes to the sampling schedule, analytical plan, or number of samples. For every change from
the chain of custody/analytical request form in sample numbers and/or requested analyses, the
data validators, as well as the laboratory shall be informed. Any changes to analytical methods
agreed upon with the laboratory shall be communicated to the data validation task leader. A
revised cost estimate shall be requested from the data validators. It is the responsibility of the
Project Manager to inform the data validation task leader of the outcome of the change proposal
and negotiations.

A schedule, which is updated as needed, is necessary to track the status of data validation
activities. Priorities between projects shall be coordinated and set by the Technical Director/QA
Program Manager. Attachment I-A-8-4 is an example of a form, which may be used by project
personnel to track the data validation status of hardcopy data.

A cross-reference list of field QC samples associated with site samples is required to validate
data. This list must be provided by field personnel or from the chain-of-custody logbook (see
SOP 1lI-E, Record Keeping, Sample Labeling, and Chain-of-Custody Procedures) and should be
provided to the data validator when data is submitted.

3.0 DOCUMENTATION

Changes in the schedule, number of samples, or analytical plan shall be provided to the data
validators verbally and in writing.

Hard copy and/or electronic versions of data validation reports and qualified data should be
included in project documentation.

For all projects, the data validation reports shall be summarized for inclusion as a section of the
report. Itis also helpful to summarize the data validation results and distribute them to
appropriate project personnel in a memorandum prior to their use of the data. This summary is
referred to as an overall analysis of data for the project. The overall analysis should summarize
the net results of data validation for each QC parameter evaluated. It is recommended that
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precision, accuracy, and percent completeness objectives also be presented in the overall
analysis. This task could be conducted by the data validators, or by project staff more familiar
with the project DQOs.

As part of the summary, the project personnel shall ensure that all data requested for analysis and
validation were actually analyzed and validated. Identification of rejected data (and the reasons)
may be the most critical results. Data which have been qualified from detections to
nondetections, or data for which numerical values have changed significantly, are also important.
The summary may focus on the analytes and samples, which are considered most critical for
each project.

The data validation summary may also be an appropriate place to document items required by
the QAPP, such as completeness and the other PARCC (precision, accuracy, representativeness,
completeness and comparability) parameters. A summary of field QC results by field QC type is
suggested.
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5.0 ATTACHMENTS
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Attachment I-A-8-2 Data Validation Level of Effort Guidelines

Attachment I-A-8-3  Potential Considerations for Choice of Data Validation Strategy
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Attachment I-A-8-1

Data Validation Element Summary
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Data Validation Element

EPA
National
Functional
Guidelines

NAVFAC
NW SOP
Level 111

NAVFAC
NW SOP
Level IV

Navy IR
CDQM
Summary
Level
Review

Navy IR
CDQM
Full Level
Validation

Preliminary Review / Data
Completeness

X

X

Holding Times and Preservation

A/ B CD
A/ B CD

X

X

Chain of Custody

X

X

Method and reporting limits

Dilution factors / Concentration units

C,D

Preparation / Analysis Methods

WWwWwwlwlw

BB R S o

GCMS Instrument Performance Check /
Tuning (VOA & SVOA)

~

GC Instrument Performance

LC Instrument Performance

Pesticide Degradation Check

GC and LC Resolution

GC and LC Retention Time Windows

Initial Calibration

A/ B CD

Initial Calibration Verification

Continuing Calibration

A/ B CD

XX XXX XXX X

XX XXX XXX X

BB R S

Instrument Performance/Calibration
(GC/ECD)

A B

Blanks (method, instrument, field, trip,
holding, rinsate, etc.)

A B CD

X

X

Laboratory Control Sample (LCS)

A BLC,D

Laboratory Control Sample Duplicate
(LCSD)

I

Post Digestion Spike

Deuterated Monitoring Compounds

Surrogate Recovery / System
Monitoring Compounds

Matrix Spike

Matrix Spike Duplicate

Field Duplicates

BB R

Internal Standards Performance (VOA &
SVOA)

XXX X[ X

~

Target Compound Identification (GC)

Target Compound Identification
(GC/MS)

XXX XXX X

~

Identification Criteria

HRGC/HRMS Resolution and Mass
Accuracy (Dioxins)

~

Dioxin GC Column Performance Check

Window Defining Mixture (WDM &
ISC)

HRGC/HRMS Instrument Stability

Toxicity Equivalency Factor (TEF) and
Isomer Specificity
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Attachment I-A-8-1 (continued)
Data Validation Element Summary
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Data Validation Element

EPA
National
Functional
Guidelines

NAVFAC
NW SOP
Level 111

NAVFAC
NW SOP
Level IV

Navy IR
CDQM
Summary
Level
Review

Navy IR
CDQM
Full Level
Validation

Second Column Confirmation

D

Estimated Detection Limit (EDL) and
Estimated Maximum Possible
Concentration (EMPC)

Labeled Compound Recoveries

Florisil / GPC / Silica Gel Cleanup

Linear Range

Compound Quantitation and Reported
Detection Limits

A B

Tentatively Identified Compounds
(TICs)

A B

System Performance

A B

X

Manual Calculations

CRQL Check Standard

X

X

ICPMS Tune

ICP/ICPMS Interference Check Sample

Laboratory Duplicate

O0|0|0n

Furnace Atomic Absorption

ICP Serial Dilution

O

XXX | X

XXX | X

ICPMS Internal Standards

Analytical Wavelength (ICP,
spectrophotometric analysis)

Method of Standard Additions (GFAA)

High Calibration Standard (ICP)

Sample Result Verification

R = I S

Regional Quality Assurance and Quality
Control / PE Samples

A B, D

Overall Assessment of Data

A B,CD

A - USEPA Contract Laboratory Program National Functional Guidelines for Low Concentration Organic Data

Review, June 2001.

B - USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, October 1999.
C - USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, October 2004.
D - USEPA Analytical Services branch (ASB) National Functional Guidelines for Chlorinated Dioxin and Furan

Data Review, September 2005.

1 - Required for Low Concentration VOA/SVOA/Pest/PCB water analysis.
2 - Not required for Low Concentration VOA/SVOA/Pest/PCB water analysis.

3 - Summary level review elements defined in NFESC Special Report SP-2056-ENV Navy Installation Restoration
Chemical Data Quality Manual (IR CDQM), September 1999.

4 — Validate EPA/CLP data per Functional Guidelines, non CLP data per NFESC IR CDQM Attachment 1.
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Attachment I-A-8-2
Data Validation Level of Effort Guidelines

NAVFAC NW Level of Effort Level of Effort Raw Amount of Raw
QC Level Forms Review Data Review Data Acquired
v 10-100% 10-100%(@) 100%
Il 10-100% 5-20%(b) 100%(c)
QA Summary 10-100% 0% 100%
Results 0% 0% 0%
Only()

(a) At least 10 percent of all samples will be validated, and 100 percent of “critical sample™ raw data must be reviewed.
Critical samples are defined as samples which produce data that are key in assessing exposure and/or risk at a particular
site, or are key in identifying remedial options.

(b) Only critical and "problematic” samples will require that associated raw data be reviewed at NAVFAC NW Level I1I.
Problematic samples are those for which anomalies or control limit exceedances have been noted during the review of
quality control samples results. Problematic data are also those data with consistent, identified analytical problems, or
which had unexpected results, which are important to the evaluation (i.e., DQOs). Typically, 5 to 20 percent can be used
as a general cost estimation guideline (20 percent when low bidder is selected, when a relatively small number of samples
are being addressed) or when an unfamiliar laboratory is used. If widespread problems are identified during initial raw
data validation, higher percentages of the raw data may require validation.

() NAVFAC NW Level Il requires raw data for target compound hits only. Many laboratories prefer to provide all raw data
for simplicity. Data validators require raw data for associated standards, as well as for samples. The actual deliverables
needed to satisfy the DQOs for a specific Task Order will vary and should be clearly defined in the laboratory STO.

(d) Results only consist of the information on Form | for CLP methods, or organic form I or inorganic form 1.
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Attachment I-A-8-3
Potential Considerations for Choice of Data Validation Strategy (Navy 2001)

Page 13 of 14

Validation Strategy Intended Use Risk Assessment Site Type
10% Level IV and All Investigation and Yes Non-NPL
90% Level II Confirmations on IR
projects
10% Level IV and | All Investigations and Yes NPL
90% Level 111 Confirmations on IR
Projects
No Formal Data Field Screening No All

Validation Required

Process Monitoring
Progress Sampling
Waste
characterization
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Attachment I-A-8-4
Example Hardcopy Data Validation Status
Tracking Form
Task Order Data Validation Report Status Tracking Form

TPH
SDG | Expected | VOCs | Pest/ | 8310 | 8015m | Metals | Cr*® | TOC
Delivery PCBs
Date
DB360 7/30 7/21 8/21 8/21 8/21 8/7 X 5/25
DB383 7/30 7/21 8/21 8/21 8/21 X 5/25
DB401 6/15 6/9 6/9 6/24 6/9 6/9 X 6/9
DC160 8/15 7/21 8/21 8/21 8/21 8/7
DC180 8/15 7/21 8/21 8/21 7/23 7/21 8/21
CKO0693 7/30 X X X X X 7/20 X
CK0694 7/30 X X X X X 7/20 X
CKO0732 7/30 X X X X X 7/20 X
DC205 9/15 X X
DC209 9/15 X X
DB429 9/15 X X
DB439 9/15 X X X
DB458 9/15 X X X

7/21 = date data validation report was received
X - no analysis for that method for that SDG
empty box = data validation report not yet received
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EE NAVFAC NW Standard Operating Procedure Number:
.
MNaval Facilties Engineering Command

GENERAL FIELD OPERATION

1.0 PURPOSE

This standard operating procedure (SOP) defines the general field organization and the field
structure of sample collection, sample identification, record keeping, field measurements, and
data collection. These SOPs are used to ensure the activities used to document sampling and
field operations provide standardized background information and identities.

2.0 PROCEDURES

2.1 MOBILIZATION/DEMOBILIZATION

The SM or designee ensures that all purchase requests have been reviewed and approved by the
PM. Then, the SM and PM assemble the project team in order to review the scope of work,
disseminate the project plans, and complete the field equipment checklist (provided as
Attachment I-A-9-1). After review by the project team, if additional items are required,
additional purchase requests are prepared and approved by the PM.

The SM and project team upon arrival at the site inspects all equipment. Packing slips, bills of
lading, or other documentation received with the shipment are initialed and returned to the
purchasing department and a copy placed into the field file. Quantities, types, and makes of
items received are checked against the original purchase requests to validate the shipment. Prior
to validation of the shipping receipt, equipment is inspected to ensure all components are present
and that the equipment calibrates and is fully functional. Any equipment received that is not
fully functional is returned immediately and the vendor contacted to arrange a replacement.

The SM provides copies of the appropriate SOPs to the project team prior to the start of field
activities. The most current versions of the SOPs are brought to the field. Any revisions to the
SOPs must be approved by the PM and recorded in the field logbook.

It is imperative that rental equipment be cleaned (decontaminated), packaged, and returned
immediately following the completion of a task. If any problems occurred on site with any
equipment, the problems should be noted in detail in the field logbook and the SM notified. The
SM will forward this information to the purchasing department and the vendor.

2.2 SHIPPING

If it is possible and /or practical, equipment and supplies should be shipped directly to the field
site. If sensitive field equipment is to be shipped to the site, care shall be taken to ensure the
equipment is not damaged en route. All original packaging material should be retained for return
shipment of the equipment. Additional packing material (e.g., bubble wrap, bubble bags) may be
required to provide additional protection for the shipped items. Equipment should always be
shipped in its original carrying case. Each piece being shipped must have an address label on the
shipping container separate from the shipping air bill.

2.3  CHAIN OF COMMAND

Chain of command protocols are implemented by the PM. These protocols should be strictly
followed while performing field tasks. All decisions concerning priorities, project team
assignments, sampling procedures, equipment management, and task approach are made by the
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PM, the SM, or an approved appointee. The SM or an approved designee will conduct a daily
meeting prior to the start of field activities to discuss individual responsibilities. The meeting
will also address potential contaminants that may be encountered, safety items (such as use of
heavy equipment or protection against noise), special sampling requirements, and site control(s)
to be employed to prevent injuries or exposure.

24 SAMPLING ORGANIZATION

The SM ensures the sampling design, outlined in project plans, is followed during all phases of
the sampling activities at the site. For each sampling activity, field personnel record the
information required by the applicable SOPs in their logbooks and on the exhibits provided in
the SOPs.

25 REVIEW

The PM, SM, and, on occasion, the QAO or an approved designee checks field logbooks, daily
logs, and all other documents that result from field operations for completeness and accuracy.
Any discrepancies on these documents are noted and returned to the originator for correction.
The reviewer acknowledges that review comments have been incorporated into the document by
signing and dating the applicable reviewed documents.

3.0 DOCUMENTATION

Project activities shall be recorded in the field logbooks. The logbooks shall be kept current for
the daily activities including documentation of all samples collected and the information relevant
to the sample collection. All project required field forms shall be completed within a timely
manner upon completion of the field task. All required field forms and specific logbook
notations should be detailed in the field sampling plan.

4.0 REFERENCES
None.

50 ATTACHMENTS
Attachment 1A91 Field Equipment Checklist.
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General

Attachment I-A-9-1

Field Equipment Checklist

Health and Safety Plan

Site base map

Hand calculator

Brunton compass

Personal clothing and equipment
Personal Protective Equipment
(First Aid kit)

Cell or radio telephone

Environmental Monitoring Equipment

Shovels

Keys to well caps

pH meter (with calibrating
solutions)

pH paper

Thermometer
Conductivity meter (with
calibrating solution)
Organic vapor analyzer or
photoionization detector with
calibration gas

H2S, 02, combustible gas
indicator

Draeger tubes

Shipping Supplies
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1.

11.

13.

Sample preservatives (nitric,
hydrochloric, sulfuric
acid/sodium hydroxide)
Heavy-duty aluminum foil
Coolers

Ice packs

Large zipper locking plastic bags
Heavy-duty garbage bags

Duct tape

Strapping tape

Paper towels

Bubble pack, foam pellets, or
shredded paper

Vermiculite

Cooler labels (“This Side Up,”
“Hazardous Material,” “Fragile”)
Federal Express/DHL labels
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Sampling Equipment

1.

Tool box with assorted tools
(pipe wrenches, screwdrivers,
socket set and driver, open and
box end wrenches, hacksaw,
hammer, vice grips)

Geologic hammer

Trowel

Stainless steel and/or Teflon
spatula

Hand auger

Engineer’s tape

Steel tape

Electric water level sounder
Petroleum Interface Probe
Batteries

Bailers (Teflon, stainless steel,
acrylic, PVC)

Slug test water displacement tube
Vacuum hand pump

Electric vacuum pump
Displacement hand pump
Mechanical pump (centrifugal,
submersible, bladder)

Portable generator

Gasoline for generator

Hose

Calibrated buckets

Stop watch

Orifice plate or equivalent flow
meter

Data logger and pressure
transducers

Strip chart recorders

Sample bottles

0.45-micron filters (prepackaged
in holders)

Stainless steel bowls

SW scoop

Peristaltic pump/tubing
Sample tags

SOPs, HAZWOPER training
certificates, MSDs, FSP, QAPP
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Decontamination Equipment

___10.
11.
12.
13.
14.
15,

Non-phosphate laboratory-grade
detergent

Selected high purity, contaminant
free solvents

Long-handled brushes

Drop cloths (plastic sheeting)
Trash container

Galvanized tubs or equivalent
(e.q., baby pools)

Tap Water

Contaminant free
distilled/deionized water
Metal/plastic container for
storage and disposal of
contaminated wash solutions
Pressurized sprayers, H,O
Pressurized sprayers, solvents
Aluminum foil

Sample containers
Emergency eyewash bottle
Documentation Supplies

Documentation Supplies

Weatherproof, bound field
logbooks with numbered pages
Daily Drilling Report forms
Field Borehole Log forms
Monitoring Well Installation Log
forms

Well Development Data forms
Groundwater Sampling Log
forms

Aquifer Test Data forms

Sample Chain-of-Custody forms
Custody seals

Communication Record forms
Documentation of Change forms
Camera and film

Paper

Permanent/indelible ink pens
Felt tip markers (indelible ink)
Munsell Soil Color Charts
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EE NAVFAC NW Standard Operating Procedure Number:
.
MNaval Facilties Engineering Command

MONITORING/SAMPLING LOCATION RECORDING

1.0 PURPOSE

This standard operating procedure (SOP) describes the guidelines for generating the descriptions
and information to be recorded for each physical location where monitoring, or sampling is
conducted.

20 PROCEDURES

2.1 SAMPLING LOCATION MARKING

Sampling locations are based on criteria presented in the SAP. Whenever possible, each
sampling location will be marked by a wooden lathe stake, directly marking the surface with
marking paint, or with surveyors flagging. Each should be labeled with the location identifier
outlined in the SAP. This should be done during the site visit or as soon as is feasible during
field activities. This is to give the utility locators a better idea of the specific area to be cleared.
Having the locations marked will also assist the field crew gain a better perspective of the
locations to be worked

2.2 PHOTOGRAPHIC DOCUMENTATION

Site photographs showing monitoring/sampling locations with respect to structures or the site in
general are encouraged. At certain installations, photography must be approved by the Navy.
Prior to commencing work, the Navy must be notified to determine if cameras are allowed at the
installation. The Note that the Navy will likely inspect your camera and may purge/delete some
pictures if they feel there is a security issue. When possible, a menu board included in the
photograph can be used to give relative information regarding the project and location.

For each photograph, record the following information in the field logbook:

Photo number

Date and time of the photo

Orientation of the photo (direction facing)

Subject-a description of what is contained within the photo. Others may be using the
photos that are unfamiliar with the site and locations.

A detailed description of field logbook entries can be found in SOP I11-D, Logbooks.

2.3 MONITORING/SAMPLING LOCATION INFORMATION FORM

A Monitoring/Sampling Location Information form must be filled out to establish each new
sampling location. This form must be provided to the Navy for inclusion into the NAVFAC NW
NIRIS Database. Established locations should not be re-established unless new information
(such as survey information) is recorded about a location. A location description may be
provided about a sampling location. It should contain detailed information regarding the
physical features surrounding the location, including relevant site information (i.e., obvious
contamination, measurements to physical features, topographical relief, etc.). This description
may be a copy of the field logbook or notes on project plan maps. These descriptions shall be
attached to the field form. The PM is responsible for insuring that the project personnel have and
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use consistent terminology and descriptions as established in the SAP. The reverse of the field
form contains a brief discussion of the form and descriptions of the information requested on the
front.

3.0 DOCUMENTATION
None.

40 REFERENCES
SOP 111-D, Logbooks

50 ATTACHMENTS
Attachment IA101  Example Monitoring/Sampling Location Information Form

FORM 11-1A
MONITORING/SAMPLING LOCATION SUMMARY

Installation ID: Establishing Contract ID: Prime Contractor Name:
Site Name: DO/CTO: Establishing Phase: Date Established:
Survey Contractor: Local System Description:
Location Projection Coordinates Ground Elevation
Location Name Type Specification Northing (feet) Easting (feet) (feet msl)

Location Types
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ACID  Acid it B\L,JV Bgﬁ;ﬂ;’tﬁ‘cm OUTFALL Outall SWS  Sufacewaterbody-  WLBM  Bedrock Monitoring Well
ADIT  Adit DRIGW DilRigFiid ~ OW  Oil-Water nonspecifc WLE  Exiraction well
Container Separator SWSD  Surface . .
AGT  Above ground tank EC Electrode " Water/Sediment WLEA  Alluvial Extraction Well
i insi ECT  Electrode '
AIR . A|r(n_ot inside a Plantation/parkffore  SWWP Wipe WLEB  Bedrock Extraction Well
building - ambient conditions) ~ EF~ System effiuent o
¢ st WLHM  Hybrid Monitoring Well
VB Ambient drin EVAP  EVAPORATION SYSTEM  Treatment system air or y
\moient crinking POND PC Paint chip water WLI Injection well
water aquifer monitoring well EXCV  Excavation
AOVM  Ambient organic FAGT Former above PIPE Pipeline T Trench WLIA Alluvial Injection Well
vapor monitor ground tank location PUBW  Public drinking TAA Temporary WLIM  Interface Monitoring Well
" FL Fuelline water well accumulation area .
ASBTS Asbestos-Containing  FLOOD Flood Plain PUMP STATN o WLL Leaching Well
Area FLOOD_GATE Pumping station TAIL Mine tailings pile WM onitoring el
BAY Bay Flood Control Gate RAI N_STATN TK Tank
‘ FLOOR Floor Rainfall station . WLS Sparge well
BF  Backiil FLOOR_SCRP FIOOr REF  Reference TMPM - Temperature Monitoring WLSG  Soil ga