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1.0 INTRODUCTION

This closeout report summarizes characterization and accelerated action activities conducted at
Individual Hazardous Substance Site (IHSS) Groups 100-4 and 100-5 at the Rocky Flats
Environmental Technology Site (RFETS or Site) in Golden, Colorado Accelerated action
activities were planned and executed 1n accordance with the Industnal Area (IA) Sampling and
Analysis Plan (SAP) (DOE 2001a), IASAP Addendum #IA-02-01 (DOE 2001b), and the
Environmental Restoration (ER) Rocky Flats Cleanup Agreement (RFCA) Standard Operating
Protocol (RSOP) for Routine Soi1l Remediation (ER RSOP) (DOE 2002a) Notification of the
planned activities was provided 1n ER RSOP Notification #02-01 (DOE 2002b), which was
approved by the Colorado Department of Public Health and Environment (CDPHE) on January
16, 2002 (CDPHE 2002)

This report contains the information necessary to demonstrate attainment of cleanup objectives
and final closure of IHSS Groups 100-4 and 100-5 This information includes

o Site Charactenzation Information
— Description of site characterization activities, and

— Site charactenzation data, including data tables and maps,

o Site Accelerated Action Information

— Description of the accelerated action, including the rational for the action and map of
the target remediation area,

— Map of the actual remediation area, including bounds of the excavation, and dates and
durations of specific remedial activities,

— Description of Resource Conservation and Recovery Act (RCRA) unit closure
activities,
— Description of deviations from the ER RSOP,

— Confirmation sampling data, including data tables and location maps, as well as a
comparison of the confirmation data to applicable cleanup goals,

— Photographs documenting site characterization, remediation, and reclamation
activities,

e Description of near-term stewardship actions and long-term stewardship recommendations,

¢ Description of site condition after remediation that includes a map of residual contamination
above background plus two standard deviations, method detection Iimits (MDLs), and Tier II
Action Levels (ALs),

o Final disposition of wastes,

o Data quality assessment (DQA), including comparison of confirmation data with project data
quality objectives (DQOs), and

Prelimmary Review Draft for Interagency Discussion/Not Issued for Public Comment
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o Table of No Longer Representative (NLR) locations and sample numbers that have been
remediated These data will be used to mark database records so they are not used in the
Comprehensive Risk Assessment (CRA) or other Site analyses

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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2.0 IHSS GROUP 100-4

IHSS Group 100-4 consists of the following IHSSs, Under Building Contamination (UBC) sites,
and Potential Areas of Concern (PACs)

o UBC 123, Radiological Health Physics Laboratory,
o THSS 100-148, Waste Leaks,

o PAC 100-603, Bioassay Waste Spill, and

e PAC 100-611, Building 123 Scrubber Solution Spill

The location of IHSS Group 100-4 1s shown on Figure 1, and the IHSSs, PACs, and UBC sites
are shown on Figure 2

2.1 Site Characterization

IHSS Group 100-4 characterization information consists of historical knowledge and previously
collected analytical data Historical information for each IHSS, PAC, and UBC 1s presented
below IHSS Group 100-4 analytical data 1s presented in Section2 1 5

2.1.1 UBC 123, Radiological Health Physics Laboratory

Bulding 123 was located on Central Avenue, between Third and Fourth Streets The onginal
building was constructed 1n 1953, with addittons completed 1n 1968, 1972, and 1974 Building
123 housed the Site’s Radiological Health Physics Laboratory, where water, biological matenals,
soil, air, and filter samples were analyzed for the presence of plutonium, americium, uranium,
alpha, beta, and gamma radiation, trittum, beryllium, and organic constituents In addition,
personnel radiation badges were counted and repaired in Building 123 Radioactive sources,
including cestum, were stored in a below-grade concrete pit- Eow-level liqud and chemical
wastes were generated and transferred to onsite treatment systems via the process waste transfer
and collection system (DOE 1992) Portions of RCRA Unit 40, including sumps and pipes, were
part of UBC 123 Some of the underground process waste hnes associated with Building 123
were abandoned 1n place and plugged with cement 1n 1982 (1 e , Onginal Process Waste Lines
[OPWL]), while others remained 1n active use until laboratory operations were suspended 1n
preparation for facility decommissioning (e g , New Process Waste Lines [NPWL]) The process
waste lines are shown on Figure 2

Building 123 was decommussioned in 1998 1n accordance with the Proposed Action
Memorandum (PAM) for the Decommussioning of Building 123 (RMRS 1998a) At that time,
the building structure along with the aboveground portions of the process waste system were
removed and the floor slab was sampled to assess areas of potential contamination
Contaminated portions of the slab that could not be decontaminated to meet the applicable
unrestricted release criteria were encapsulated with epoxy paint to fix removable contamination
and covered with steel plate In addition, the underground sumps, pipe chases, and the process
waste lines that ran from Room 156, through Rooms 157 and 158, to Valve Vault 18, were clean
closed 1n place 1n accordance with the Closure Plan for the Building 123 Components of RCRA

Prelinunary Review Draft for Interagency Discussion/Not Issued for Public Comment
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Umit 40 (RMRS 1997) Partial closure was certified by a Colorado-registered professional
engineer on May 28, 1998 (RMRS 1998b) A contaminated sump, located in Room 125, was
removed during decommussioning Final disposition of the building slab, underground sumps,
process waste lines (including the abandoned hines), and source pits was deferred to the ER
Program

2.1.2 IHSS 100-148—-Waste Leaks

The eastern wing of Building 123 1s encompassed by IHSS 148 Persons interviewed for the
Comprehensive Environmental Assessment and Response Program (CEARP) Phase 1 document
indicated that several small spills of nitrate-bearing wastes occurred around the outside of
Building 123 These wastes may have contained radionuchides Additionally, interviewees
indicated that there were potential releases of mitrate-bearing wastes from the OPWL buried
beneath Building 123 This pipeline was 1n use from the start of operations in Building 123 until
the OPWL were replaced by the NPWL

Building 123 was serviced by a 4-inch-diameter process waste line (P-1) buried beneath the
north and east wings of the bulding The main process waste line drained from west to east 1n
the north wing, and from north to south 1n the east wing The pipe was sloped at 1 percent A
number of connections were made to the main pipe, some of which consisted of headers
servicing process waste drains in the building The pipe was probably constructed of a type of
1ron called “Duriron ” The OPWL piping from Bulding 123 led to an underground tank system
behind Building 441 that collected wastes generated by both Buildings 123 and 441 From this
tank system, the process waste materials were pumped out for treatment 1n the process waste
system (DOE 1992)

The OPWL drain was not double-contained, and it varied in depth from approximately 0 Sto 3 0
ft beneath the concrete floor of Building 123 The line came out from beneath the southern end
of the east wing of the building, with an invert elevation of approximately 6,032 5 feet
Interviewees have stated that this line may have leaked withaut personnel being aware of it The
types of waste consisted of laboratory wastes from analysis of urine, fecal, and other bioassay
samples Nitrates and low levels of radionuclides were associated with the wastes carried 1n the
OPWL The NPWL that replaced the OPWL consisted of either double-contained underground
or overhead lines (DOE 2000b)

Surface so1l samples were collected and analyzed as part of the Operable Unit (OU 13) RCRA
Facility Investigation/Remedial Investigation (RFI/RI) Thirty-four analytes were detected in the
surface so1l samples, including 26 inorganic compounds and 8 radionuchides Eleven analytes
exceeded background concentrations at a mimimum of one sampling location throughout IHSS
148 Constituents that exceeded background concentrations were chromium, cobalt, copper,
lead, nickel, strontium, zinc, americium-241, plutonium-239/240, uranium-233/234, and
uranium-238 These data are available 1n the IA Data Summary Report (DOE 2000a)

Previously, a soil gas survey was conducted on a 25-foot grid and samples were analyzed in the
field using gas chromatography/mass spectrometry Sixty-four soil gas locations were sampled,
and 13 samples contained volatile organic compounds (VOC) levels 1n excess of the Imicrogram
per liter (ug/L) method detection limit (MDL) Benzene, toluene, ethylbenzene, xylene, and fuel
constituents were detected 1n samples collected from the perimeter of Building 123 and within
the east and west wings of the building Trichlorofluoromethane was detected 1n nine samples

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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distributed throughout the IHSS 148 area at levels up to 2 6 ug/L.  Tetrachloroethene was
detected at 1 5 pg/L 1n a sample collected east of Building 123

Unconfirmed reports of contaminant spills were indicated 1n interviews with building employees
In the late 1960s or early 1970s, a cestum-contaminated liquid was reportedly spilled on the
concrete floor in Room 109 The floor was immediately sealed to immobilize the contamination
Room 109 also contained source storage pits Undocumented thorium research was performed 1n
Room 105 Scoping surveys conducted in May through July 1997 revealed elevated levels of
radioactivity in both Rooms 105 and 109 In-situ gamma spectroscopic measurements
performed 1n August 1997 indicated the presence of cestum-137 and thoritum-232 1n Rooms 109
and 105, respectively (RMRS 1998c)

2.1.3 PAC 100-603—-Bioassay Waste Spill

PAC 100-603 was approved as a No Further Action (NFA) site in 2002 (CDPHE 2002) A
description of this PAC 1s contained 1n the Annual Update for the Historical Release Report
(DOE 2001c)

2.1.4 PAC 100-611-Building 123 Scrubber Solution Spill

An noperative pump 1n the Building 123 process waste transfer system caused the Building 123
scrubber system to overflow, spilling scrubbing solution into a bermed area outside of the
building and 1nto three pits beneath the floor of the building Also, approximately 5 gallons of
liquid were present 1n and around a nearby storm water drainage ditch that served the Building
123 parking lot It was speculated that this liquid leaked from the berm wall interface with the
underlying asphalt The 5 gallons of liquid 1n the parking lot drainage ditch did not react when
sodium bicarbonate was applied, indicating 1t was not acidic and therefore, was not the scrubbing
solution All of the spilled solution was contained within secondary containment structures, and
none of the solution was believed to have impacted the environment (DOE 1992)

Under normal operating conditions, the scrubbing solution drained 1nto the process waste system
when the scrubbing process was completed The source of the problem was waste pump
switches that were 1n the wrong position as well as the influent valve that was blocked by glass
filtering wool from Building 123 The scrubbing solution consisted primarily of water, which
was used to scrub HNOj3, hydrofluoric acid, and hydrochloric acid used in Building 123

Approximately 50 gallons were released to the bermed ar;:a, and several hundred gallons were
contained in the three pits beneath the Building 123 floor Analyses showed the solution 1n the
bermed area had a pH of 1 6, while the solution 1n the three pits had a pH of 6 0 (DOE 1992)

Normal scrubbing solution drainage was restored when the glass wool material was cleared and
the mnoperative process waste pump was restarted A submersible pump was used to transfer the
scrubbing solution from the bermed area to process waste drains in Building 123 Measures
were proposed to prevent subsequent buildup of glass wool 1n the process waste system A
Resource Conservation and Recovery Act (RCRA) Contingency Plan Implementation Report
(CPIR) (89-019) was written (DOE 1992)

2.1.5 Analytical Data — UBC 123 and IHSS 148

As described in IASAP Addendum #IA-02-01 (DOE 2001b), potential contaminants of concern
(PCOCs) at UBC 123 and IHSS 148 were determined based on data collected during the
characterization of UBC 123, as summanzed 1n the Final Data Summary Report for the

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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Characterization of UBCs 123 and 886 (DOE 2001d), and data collected during previous studies
(DOE 2001a, DOE 2000) These pre-accelerated action data, greater than background plus two
standard deviations or MDLs, along with RFCA Tier I and Tier II AL values are shown on
Figures 3 and 4 Because a sufficient number of samples were collected during previous studies
to characterize UBC 123 and IHSS 148, additional characterization was not required at these
sites Results from previous sampling and analysis of surface and subsurface soils at UBC 123
and ITHSS 148 indicated that

o Lead was detected 1n subsurface soils above the Tier I AL at one location,

o The orgamics 2-4 dinitrotoluene and n-nitroso-di-n-propylamine, were detected above the
RFCA Tier I Sum of Ratio (SOR) 1n surface soil at one location,

¢ Radionuchdes and metals were detected at concentrations above background plus two
standard deviations at UBC 123 and IHSS 148,

e Arsenic exceeding the Tier I AL but below background was detected at one location 1n
surface soil,

e Berylllum exceeding the Tier II AL was detected at one location 1n surface soi1l, and

e Methylene chloride was detected 1n subsurface soil at levels shightly above the RFCA Tier 11
AL

2.1.6 Analytical Data—PAC 100-611-Building 123 Scrubber Solution Spill

PAC 100-611 was not characterized prior to this accelerated action Characterization sampling
locations and specifications for PAC 100-611 were described in IASAP Addendum #1A-02-01
(DOE 2001b) The sampling specifications for the five characterization samples collected and
analyzed for pH are listed i1n Table 1 The location of these samples and analytical results are
shown on Figure 5 Analytical results are presented in Table 2

2.2 Accelerated Action

The Area of Concern (AOC), shown on Figure 6, was determined based on analytical results
from pre-accelerated action studies (DOE 2000b, DOE 2001a, and DOE 2001c¢) described in
Section2 1 5 The AOC 1s defined as the area with a concentration of contaminants greater than
background plus two standard deviations or MDLs The AOC map also illustrates the limits of
RFCA Tier II and Tier I exceedances As shown on Figure 6 the Tier I SOR was exceeded (was
greater than 1) at two locations At the first location, near the north-central portion of the slab,
subsurface soil lead concentrations were elevated at approximately one foot beneath the slab At
the second location, adjacent to the southwest corner of the slab, surface so1l semivolatile organic
compounds (SVOCs) concentrations were elevated

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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Figure 4:

Location of Pre-Accelerated Action Sample
Results Above Detection Limits or Background
Levels Collected at UBC 123 (IA Group 100-4)

in November 2000

November 16, 2001
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Based on these data, accelerated action objectives were developed and described in ER RSOP
Notification #02-01 (DOE 2002b) The accelerated action objectives for IHSS Group 100-4
included the following

o Remove the Building 123 slab, footers, source pits, and manholes and, if appropriate, recycle
1n accordance with the RSOP for Recycling Concrete (DOE 1999a),

¢ Remove the below-grade sumps and process waste lines to Valve Vault 18,
e Remove so1l with contaminant concentrations greater than RFCA Tier I ALs, and

o Collect confirmation samples 1n accordance with the IASAP (DOE 2001a)

Remediation activities were conducted between January 29 and April 18, 2002 Start and end
dates of significant activities are histed in Table 3

Table 3
Dates of Accelerated Action Activities

i Activitg

Characterization Sampling February 5, 2002 February 5, 2002 1 Day
at PAC 100-611

Removal Activities January 31, 2002 Apnl 2, 2002 61 Days
Backfill Excavations February 15, 2002 Apnl 4, 2002 49 Days
Reseed Apnil 18, 2002 Apnl 18, 2002 1 Day

Photographs of site activities are provided in Appendix A

2.2.1 Removal Activities

All accelerated action objectives were achieved Removal a‘c’t_lwtxes are described below
Building 123 Slab, Footers, Source Pits, and Manholes

The Building 123 slab was broken up and removed using an excavator with a hydraulic hammer
and bucket/thumb attachment (Photograph 1, Appendix &) As the concrete slab was excavated,
the underneath side of the concrete was scanned with an NE Electra to determine 1f radionuchides
were present Additionally eight samples were collected from the concrete for waste
characterization Analytical results are presented in the Waste Management Section Concrete
that was not contaminated was recycled 1n accordance with the, RSOP for Recycling Concrete
(DOE 1999a) Concrete that was determined contaminated or with known fixed contamination
was removed and will be transported to the Nevada Test Site (NTS) for disposal as low-level
waste (LLW)

Concrete bullding footers (Photograph 2, Appendix A) were excavated and scanned with an NE
Electra to determune if radionuchides were present Concrete was recycled in accordance with
the RSOP for Recycling Concrete (DOE 1999a)

The 18-foot-long cesium-137 source well (Photographs 3 and 4, Appendix A) was removed The
source well piping consisted of 18-inch diameter corrugated steel pipe with a shightly smaller

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
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diameter stainless steel liner pipe A stainless steel bottom was welded to the bottom of the
corrugated pipe The source well appeared to be filled with concrete It was excavated 1n one
piece and no significant corrosion was observed on the corrugated pipe surface No
contamination was observed on the pipe surface or on the bottom of the pipe Positive analytical
results are presented in the Waste Management Section and all analytical data 1s presented 1n
Appendix B Groundwater was observed approximately 5 feet below the top of the pipe This
groundwater was not sampled The source well was packaged and will be transported to NTS for
disposal as LLW

Once removed, samples were collected from so1l beneath the bottom of the source well pipe and
from so1l adhered to the bottom of the pipe for radionuchde analyses All results were less than
RFCA Tier Il ALs The source well was backfilled with the excavated sand (Photograph 5,
Appendix A) Samples were also collected from the stockpile of sand removed from around the
pipe Because of the depth of the source well excavation (approximately 20 feet) and associated
hazards and weather 1ssues, the excavation was immediately backfilled following sampling of
the excavation (Appendix A, Photograph 5)

Manhole (MH)-1 and MH-2 (Appendix A, Photograph 6), and the approximately 5°x5’ concrete
slabs beneath the manholes were excavated Soil samples were collected from beneath the
manhole slab and are presented 1n Section 2 2 3, Confirmation Sampling The concrete
manholes and slabs were packaged and will be transported to NTS for disposal as LLW

Sumps And Process Waste Lines

Sumps, OPWL, and NPWL 1n IHSS Group 100-4 are shown on Figure 2 and Photographs 8
through 12 in Appendix A Accelerated action objectives were to remove all sumps and process
waste lines within the AOC Sumps located 1n the former Rooms 156, 157, and 158 were
removed along with more than 1 foot of so1l around and beneath the sumps Pipelines between
former Rooms 156 and 157 sump locations and more than 1 foot of soil around and beneath the
pipelines were excavated Additionally, approximately 40 feet of associated 4-inch-diameter
stainless steel pipeline was excavated Contamination was not detected on sumps or associated
pipehine. Confirmation samples were collected from beneath each sump location, and one
confirmation sample was collected in the pipeline trench between the Room 156 and 157 sump
locations Sumps were packaged and will be transported to NTS for disposal as LLW

OPWL and NPWL 1n IHSS Group 100-4 were excavated and removed Figure 7 shows the
extent of pipeline removed, pipeline left in place, and pipeline not found Two pipeline segments
were left 1n place because of logistical constraints  The pipeline ends were grouted with Sika
Grout 212 These pipelines will be addressed when IHSS 121 (OPWL) and PAC 000-504
(NPWL) are addressed Pipelines were packaged and will be transported to NTS for disposal as
LLW

Overburden was excavated and stockpiled near the pipeline excavations Figure 8 shows the
location of soil piles As pipeline was removed, 1t was evaluated to determine wether there were
cracks or other evidence of potential leaks
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I While pipeline removal was routine, there were several unexpected events

e At the time of removal, liquid drained from a 4-foot section of the east-west section of P-2,
located beneath the former Room 112 (northwestern section of Building 123) The liqud
was released when the cast iron pipe broke during removal The excavation was stopped 1n
this area, and samples of the hquid and so1l beneath the hiquid were collected No
contamination was detected on the removed pipe or 1n the liqud Approximately 1 gallon of
liquid was standing in the sand bedding beneath the pipe (Photograph 13, Appendix A) No
other hiquid was encountered during removal of the east-west section of P-2 pipe

o Excavation of overburden soil above approximately 35 feet in length of the B123 P-1 process
waste pipe extending east from MH-1 (Figure 9) was stopped when 1t was determined that, if
continued, the trench would be 1n close proximity to a known underground communications
line 1n this area Excavation was continued after evaluation determined 1t was safe to
proceed

o Two 10-foot sections of steam piping with asbestos-containing insulation were found beneath
the northeastern section of the slab, removed, and packaged by an asbestos abatement
contractor

o Unanticipated pipeline was found beneath the northern section of the slab, south of the sumps
and removed

During process waste line removal, pipelines were evaluated to determine the condition of the
‘ pipeline Table 4 summanzes the pipelines and their condition Confirmation sampling
analytical data 1s presented 1n Section 2 2 3

Table 4
Process Waste Line Summary

" Pipeling

>

‘g N“m%ﬁ% Sl oy ; s it e
P-1 NPWL Fiber No breaks, leaks, or 14
(1989) Reinforced staining
P-1 OPWL Stainless Steel | No breaks, leaks, or 14
(1972) staining
P-2 (1952) Cast Iron No breaks, leaks, or 7 and 15

staining

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment
19




Draft Closeout Report for IHSS Groups 100-4 and 100-5

2.2.2 Contaminated Soil

An approximately 4x4x4-foot section of subsurface lead-contaminated so1l (Figure 6 and
Photographs 16 and 17 in Appendix A) was excavated An approximately 5x5x3-foot section of
SVOC-contaminated so1l (Figure 6) was excavated Soil was packaged and will be shipped to
Envirocare as low-level mixed waste (LLMW)

2.2.3 Confirmation Samphng

Confirmation sampling and analysis was conducted, after excavation and before backfilling, to
verify accelerated action goals Planned confirmation sampling locations were developed as part
of the consultative process and are shown on Figure 9 Locations of collected confirmation
samples are shown on Figure 10 Several confirmation sampling locations were changed
because of the following

o Pipeline was not found at that location, and

o Pipeline was found at locations not previously mapped

Table 5 summarizes the analytes that were obtained from each sampling location Only one
location, BU38-0009, was sampled for organics This location corresponds to the area where the
RFCA Tier I SOR for SVOCs was greater than 1 1n surface so1l Metals were analyzed at
locations BU39-0006, -0007, -0008, -0012, and -0013 where lead concentrations were greater
than RFCA TierI ALs Radionuclides were analyzed at all other locations associated with the
process waste line, sump, and source pit excavations

Confirmation sampling results indicate that all contaminant concentrations are less than RFCA
Tier Il ALs Results of the confirmation sampling are shown on Figure 11 and detailed 1n Table
6 Figure 11 and Table 6 present confirmation sampling results that are greater than background
plus two standard deviations or MDLs along with RFCA Tier I and Tier I ALs for reference
The complete data set 1s in Appendix B

SOR calculations were based on the following list of contaminants of concern (COCs)

o Radionuclides (americium-241, plutonium-239/240, uranium-234, uranium-235, and
uranium-238),

e Metals (arsenic, copper, mercury, lead), and

e Organics (SVOCs)

The COCs are based on charactenization data that exceed background plus two standard
deviations or MDLs Metals and organics were grouped togéther for nonradionuchide SOR
calculations Plutontum, americium, and uranium were grouped together for radionuchide SOR
calculations Tier II SOR calculations for radionuchides and nonradionuchdes are presented on
Figures 12 and 13, respectively As shown, all locations are less than the threshold value of 1
Table 7 lists the confirmation sampling RFCA Tier II SORs
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Table 7
. RFCA Tier II Sum of Ratios
B Gy L o o 7 7 ¥
e
R s Rl I Ao g 18 S
BU38-0002 013
BU38-0003 001
BU38-0004 014
BU38-0005 001
BU38-0006 001
BU38-0007 000
BU38-0008 000
BU38-0009 NA 000
BU39-0001 015 NA
BU39-0003 013 NA
BU39-0004 013 NA
BU39-0005 012 NA
BU39-0006 NA 001
BU39-0007 NA 000
BU39-0008 NA 001
BU39-0012 NA 001
BU39-0013 NA 001
BV39-0001 013 NA
BV39-0003 018 NA
. Central Point on Southermn PWL 013 NA
Eastern Process Line 014 NA
Northern Process Line 013 NA
Source Pit 012 NA
Southeast Slab 013 - NA

. -

NA  Not applicable because sample was not analyzed for specific constituents
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2.3 RCRA Unit Closure

The pipe chases and sumps 1n Rooms 156, 157, and 158, shown on Figure 14, were closed in
accordance with the Closure Plan for Building 123 Components of RCRA Unit 40 (DOE 1997)
but were not removed Closure of the sump 1n Room 125 and the underground pipe from Room
158 did not meet the closure performance standards (RMRS 1998b) and were deferred to ER
remediation RCRA COCs at this location were metals and radionuchdes

RCRA closure accelerated action objectives were to remove all sumps and process waste lines
associated with RCRA Unit 40, shown 1n Figure 14, with the IHSS Group 100-4 AOC Sumps
located 1n the former Rooms 156, 157, and 158 were removed along with more than 1 foot of so1l
around and beneath the sumps Pipelines between former Rooms 156 and 157 sump locations
and more than 1 foot of soil around and beneath the pipelines was excavated Additionally,
approximately 40 feet of associated 4-inch diameter stainless steel pipeline was excavated
Contamination was not detected on sumps or associated pipeline

Confirmation samples were collected from the so1l beneath each sump location, and one was
collected 1n the pipeline trench between the Room 156 and 157 sump locations Confirmation
sampling locations are BU38-0002, BU38-0003, BU38-0004, BU38-0005, BU38-0006, BU38-
0007, BU38-0008 and the Central Point of Southern PWL. Soil samples were analyzed for
radionculides only because they could be used as an indication of sump or pipeline leaks If
elevated radionuchides were detected additional analyses for metals would be required As
indicated 1n Table 6, americium-241 1s shightly greater than background plus two standard
deviations at one location, uranium-235 1s shightly greater than background plus two standard
dewviations at one location, and uranium-238 1s shightly greater than background plus two
standard deviations 1n two locations These data indicate that the sumps and pipelines had not
leaked Results for analytes greater than background plys two standard deviations are shown on
Figure 11 and summarized in Table 6 The full data set 1s presented 1n Appendix B

RCRA Umnit 40 process waste lines were excavated and remoyed from the sumps to MH-2 The
remaining pipeline south of MH-2 to Valve Vault 18 could not be removed because of
infrastructure constraints The location of this pipeline i1s shown on Figure 15 The sump (waste
pumping station) in Room 125 was removed during decontamination and decommissioning
(D&D) of the bullding  The following portions of RCRA Unit 40 were clean closed by removal

¢ Sumps in former Rooms 156, 157, and 158, and associated pipelines, and

e Process waste line from the sumps to MH-2
2.4 Stewardship Analysis

The THSS Group 100-4 stewardship evaluation was conducted through ongoing consultation
with the regulatory agencies The regulatory agencies were informed through frequent project
updates, e-mail, telephone contact, and personal contact throughout the project duration Copies
of these documents are in Appendix C

As discussed 1n Section 2 2, accelerated actions at IHSS Group 100-4 consisted of excavation of
OPWL, NPWL, source pits, sumps, one RFCA Tier I lead exceedance, and one RFCA Tier I
SOR SVOC exceedance Residual contamination, consisting of confirmation sampling locations
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Figure 14
UBC 123 RCRA Unit 40
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Figure 15

RCRA Unit 40 Pipeline Removed and Left in Place
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and pre-accelerated action sampling locations that were not remediated, at IHSS Group 100-4 1s
. summarized 1n Table 8 and shown on Figure 16

Additional removal actions beyond ER RSOP Notification #1A-02-01 accelerated action goals
(DOE 2002b) were not required at IHSS 100-4 because of the following

o Residual radionuchde activities 1n subsurface soil were less than RFCA Tier I ALs and only
shightly greater than background plus two standard deviations,

¢ Residual lead concentrations 1n subsurface soil were less than Tier I ALs and only shghtly
greater than background plus two standard deviations,

¢ Residual SVOC concentrations were less than Tier II ALs and only slightly greater than
MDLs, and the Tier II SOR was less than 1,

o Radionuchde activities 1n surface soil were less than Tier II ALs and only shightly greater
than background plus two standard deviations (DOE 2002b),

¢ Beryllium concentration 1n surface soil, outside of UBC 123, IHSS 148, and PAC 100-611
but within the AOC, at only one location and was 0 16 mg/kg greater than the RFCA Tier 11
AL,

e Methylene chloride concentrations 1n subsurface soil, outside of UBC 123, IHSS 148, and
PAC 100-611 but within the AOC, were greater than the RFCA Tier II AL at 6 locations
Methylene chloride does not pose a significant risk at these concentrations Additionally,
. methylene chloride was found in laboratory blanks associated with the data set

24.1 Stewardship Requirements and Recommendations

¢ Near- and long-term stewardship requirements are based en residual contamination at IHSS
Group 100-4 and on the stewardship evaluation presented in ER RSOP Notification #02-01
(DOE 2002b) Removal of soil, pipelines, and other structures at IHSS Group 100-4 has
reduced the activity of radionuchides 1n subsurface soil, lead concentration 1n subsurface soil,
and SVOCs 1n surface so1l  Two pipelines were left 1n place (Figure 17) Other stewardship
considerations discussed 1n ER RSOP Notification #02-01 (DOE 2002b) have not been
affected by soil removal Near-term stewardship requirements for the two pipelines left 1n
place at IHSS Group 100-4 include the following

e Implement near-term institutional controls until final closure and stewardship decisions are
implemented, including the following

— Restrict so1l excavation through the Site So1l Disturbance Permit process

@
dl

q - N ety T N D T e s e W A ae
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Draft Closeout Report for IHSS Groups 100-4 and 100-5

Long-term recommendations for IHSS Group 100-4 include the following

¢ Implement long-term stewardship actions, including the following
— Federal ownership, and
— Review groundwater and surface water-monitoring stations near IHSS Group 100-4
when long-term monitoring options are evaluated
2.4.2 Accelerated Action Stewardship

Stewardship actions that were implemented during the accelerated action included posting signs
and barriers, including yellow chain and jersey barriers

2.5 Deviations from the ER RSOP
Deviations from the ER RSOP include the following

e Two planned confirmation sampling locations were not sampled because pipeline was not
found where anticipated, as shown on Figure 10,

o Several confirmation sampling locations were not measured but were hand plotted and
estimated as noted on Table 5, and

e Process waste line removal stopped at the steamlines because of worker safety 1ssues
Remaining NPWL and OPWL will be dispositioned with IHSS Group 000-4, PAC 000-504
and IHSS Group 000-2, IHSS 000-121 respectively

2.6 Post-Remediation Conditions

Post remediation conditions for each IHSS, PAC, and UBC at IHSS Group 100-4 are described
below

2.6.1 UBC 123, Radiological Health Physics Laboratory _

Building 123 slab, footers, source pit, and manholes were excavated and packaged for disposal
or 1if appropnate, recycled 1n accordance with the RSOP for Recycling Concrete (DOE 1999a)
Sumps and process waste lines were excavated and were packaged for disposal Confirmation
sampling results from the soil beneath the slab, footers, source pit, manholes, sumps and process
waste lines indicated that all contaminant concentrations were less than RFCA Tier II ALs

2.6.2 IHSS 100-148, Waste Leaks

Sumps and process waste lines within IHHSS 100-148 were excavated and were packaged for
disposal Confirmation sampling results from the soil beneath the sumps and process waste lines
indicated that all contaminant concentrations were less than RFCA Tier II ALs

2.6.3 PAC 100-603, Bioassay Waste Spill

PAC 100-603 was approved as a No Further Action (NFA) site in 2002 (CDPHE 2002) A
description of this PAC 1s contained 1n the Annual Update for the Historical Release Report
(DOE 2001¢)
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Draft Closeout Report for IHSS Groups 100-4 and 100-5

2.6.4 PAC 100-611, Building 123 Scrubber Solution Spall

‘ Five surface soil samples were collected and analyzed for pH at PAC 100-611 Sampling results
indicated that remediation was not required

2.6.5 Residual Contamination

Residual contaminant concentrations greater than background plus two standard deviations or
MDLs at IHSS Group 100-4 are presented on Table 9 and shown on Figure 16 Pipelines that
were not removed during the accelerated action are shown on Figure 17 As discussed
previously, pipeline ends were grouted

2.7 Waste Management

Waste from the IHSS Group 100-4 accelerated action consisted of concrete, asphalt, soil, and
pipeline Clean concrete was segregated and recycled 1n accordance with the RSOP for Concrete
Recycling (DOE 1999a) Contaminated concrete was loaded into metal waste boxes for disposal
as low-level waste Pipeline was placed in metal waste containers for disposal as low-level
waste (LLW) In addition, two 10-foot sections of steam piping with asbestos-containing
msulation were removed and packaged by an asbestos abatement contractor Asphalt was
removed for disposal as sanitary waste More than 2,484, pounds (Ibs) of sanitary waste, 25,620
Ibs of LLW, 120,026 Ibs of LLMW, and 15 Ibs of asbestos-containing material (ACM) was
generated during this accelerated action Waste types, volumes, and disposition are presented n
Table 9

Excavated soil was temporarily stockpiled near the excavations (Figure 8) Samples were
collected from the soil stockpiles to determine the final disposition of the excavated soil

. Because analytical results from soil stockpile samples did not exceed RFCA Tier II subsurface
soil ALs (Table 10), this so1l was placed back into the excavations

2.8 Site Reclamation

All excavated areas were backfilled and revegetated after confirmation sampling results were
received and discussed with regulatory agencies through theé consultative process Excavated
soil with radionuchide concentrations less than RFCA Tier II ALs was used as backfill in the
trench that 1t was removed from Additionally, 32 end-dump loads of topsoil from offsite
sources were used to bring excavated areas up to grade

The IHSS Group 100-4 area was rough graded before the topso1l was distributed over the site
The topso1l was graded, then scarified, and a seed mix consisting of Canada bluegrass was
spread over the site using broadcast seeding methods Hydromulch was applied to conserve
moisture and prevent seed erosion

.
y

Preliminary Review Draft for Interagency Discussion/Not Issued for Public Comment

39



|44

JuaUU0)) o1qng L0f panssy 10\ uossSnasyq AouaSviau] J0f Yv4q Mma1ady AuruljaLd

SLN 01 paddiys aq [jim pajess
‘20/0€/S Ped $06 01 padodsuel]| YN 100 9310u0J paysy; pue [[ng o'l MTI 96 gvd ¥1000-d€Cl L61209
SLN 01 paddiys aq [pim 60] Wool WOyl  pafess
‘T0/0€/S Ped ¥06 01 pauodsuell| YN £2€/100S | [BIaW pUe 3]9I0U0O PaYSIID| pue paweod | 0Z8°¢ MATI 96 avDd £1000-d€C1 961204
SN 01 paddiys aq [im STI| Ppajess
‘C0/0€/S Ped ¥06 01 paModsuelL| YN £Z€/100S | WooJ ‘[ejowl pue jaJoU0)| pue paureo |  0Z0‘¢ MT1 96 gvDd €1000-d€Tl1 s6120d
SLN 01 paddiys aq [[im 601 wool|  pajess
‘20/0€/S Ped $06 01 pouodsuell| YN €Z€/100S | woy ‘[eowl pue 9jaJouc)| pue pawreg.y |- 08¢ MTI 96 gvDd 11000-d¢£Z1 y6120d
SN 01 paddiys aq [jim psfess | )
‘T0/0€/ Ped $06 01 pauodsuelL| YN £CE/1008 601 WOO1 Woy 3j210U0)| pye paweod |  08p°E MTT 96 gvD 01000-d€2l1 16120d
SLN 03 paddiys aq [jim pajess
‘T0/0€/S ped p06 01 pomodsuell | YN £TE/1008 $T1 WOO0J WOy 9J310U0DH| pue paureod |  Ovs‘y MATT 96 gavDd 60000-d£21 oé61zod
SN 01 paddiys aq [jim pa[ess
‘20/0€/S Ped $06 O3 pauodsueil| YN £2£/100S 601 WOOI WOy 3J210U0D)} pue poweod |  0T6°C MTI 96 dgvd 80000-d£T1 681cod
aresonaug o3 paddiys aq iim pa[ess
‘Z0/0€/S Ped $06 01 papodsuel)| 800 | £43 G0] 001 Yjesuaq woly [10§] pue J[ng 099°L | MINTT 96 gvD £2000-d €21 881z0d
aresonaug o3 paddiys aq jim pesj] pajess
‘T0/0E/S Ped $06 01 pouodsuel]i 8004 | 100S/¥ZE Yum ‘adid 9)sem ss3004d]  pue [|ng ove‘e MANTI 96 qavd 91000-d¢2l 6ceeod
aresonaudg oy paddiys oq [im pest|  poress
‘T0/0€/S Ped ¥06 03 papodsuell | 800d | 100S/¥C€ s ‘adid ajsem ss3001d|  pue Jing 080y | MINTI 96 gvD 61000-d€C1 872209
aresoxnaug o3 paddiys oq [im pesil  pojess
‘T0/0€/S Ped P06 O) pouodsuell| 8000 | 1005/2€ | Wim ‘Buidid jsem ssa004d|  pue [Ing 0zl'y MNT] 96 gvDd 61000-d€T1 £6120d
aresonaug 03 paddiys oq [[im pajeas
‘20/0€/S Ped $06 0) pauodsuel], | 443 SO wool Eaucwm uoy 10§ 7612049
= RS 7. gy s wai - g
%/{WV

Alewiuing UONBZIINIBIBYD) NSBA\
631qEL

=001 pup p-00] sdnosn) SSHI 40f 140day noasop) Youq




(44

Juawwo)) 21 qn g 40f panssy JoN/UO1SSnOSIT AoudSv4a1u] L0f YvIJ Mat1adYy Liputuin)aid

| liypue s3uey ol 03 paddiys|  WN £2€0 yeydsy|  ning £19'ss | Arenues | 9¢9 £2d 60802 (44
preoq diyo
poom pue ‘(ped [Z] % ped
€21) yeydse ‘anm [esuape
‘91310U09 JO sjunoure
JlewWS YiM Jeqal ‘unpuod
[ypue a3uey juoij 03 paddiys) YN £2€0 JLHI3J? JO SISISUOI-SLIqa(] nnd £19'cs | Arenues | 9€9 X4 : 6080C 1T
AJIM [BILIIJ[3 pUB ‘3}aIOU0D
JO Sjunowrs [jews ypm
Ieqal Nnpuod [BILRI3|d
l1ypue] s3uey juoid 03 paddiys) VN £2€0 | JOSISISUOD-SUGIA BRI [ind | umowyun | Ampues | 9€9 £ 60802 0
& N w
a)suo pa[kody| VN VN 31210U0D J1LE vhT'v86'1 1 Arenueg | 868‘g1 | sdwmnp pug | 3[0Ao3Y €71 LY
saIseM Bo
WOV 6LLd Yim pauomisodsiq) VN -[10Y 6L, W pauonisodsiqy [nJ S1 WOV 06 3eg YN} 8¥86ZX
jawdiys o3 Joud [eaoidde pue
uonesyipow djyosd SIN Juniemy| VN 1005/€£T¢ d[qqni sjasouoy|  pojess orL91 MAT1 86T | PWwIYr] | 92000-d€C] 8580071
juswdiys o3 Joud jeaordde pue
uoneoyipow djyosd SIN Sunremy|  ¥N 1005/€C¢ 2]qqni 210U0n;  pI[ess 08y°9 MTI 86T | pUWTyry | ¢7000-decl LS800T
wawdiys 03 Jousd [eaosdde pue pajess
uoneoyipow djyod SIN Funremy| YN 1005/62€ | 3uidid pue yneA sj010u0)! pue poureod | OvL'veE MT1 08Z'1 | o3re) IS | 12000-dETI|  LES6TX
ureojoif1g ‘onseyd
yuawdiys o) Jouid [eaocadde pue ‘S)INBA 9)210U0d 7 ‘031ed}  pajess
uoneoyipow 3jyoid SIN Suniemy| VYN 100§/€T€ JO 9pIS Ut 3]0y JOJ WON| pue pawreo] | 98¢‘y AT 081 | o8r®) IS | TT000-dETi|  TZS6TX|
SIUSTISUOD
20/TT/S| snoprezey
SN 01 wawdiys 103| 101 pajdures
20/b/9 SIN o1paddiys]  wN | 1006/gz€ | peoj ‘Surdid ‘ynea sporouop| ‘ssavoxdup | 08¢'67 | MTT | 08T'T | 08rD IS | LEO00-dETI]  LEE6TX
SN 03 paddiys aq [Jim pajess
‘20/0€/S Ped voo 8 B:o%:&h £2¢ [toS}| pue [[ng 009°S gv0 L1000~d €1

$-001 pup p-0Q[ sdnosn) SSHJ 40f 140day moasor) yoiq



e /S

JudwW0)) 21qng 40f panssy JONUOISSnISIT AouaBp4d1u] L0f Y4 marnay dwututjadd

X0q a3ejueApe 1500 gV

SpeO[ [RIOAS SJUasaidal
A1qeqoad ‘(6# dwnp .

PUd pasn) Joquunu JSUIRIUOD )

OUu ‘9J215U0 YitM ITeqal pue
[1ypue] a3uey juoig 03 paddiys| VN £2€0 }NPUOd [eILIII Yeydsy 1ng umouup) | Arenueg | zp6'l | dwng pug YN 4
[[ypue-] d8uey Juoiq 03 paddiys| VN £2£0 Jeydsy g £19°¢s | Arenueg | 9¢9 £2d 60802 1€
J1ypue] a3uey Juos 03 paddiyg| VN £2£0 onseid pue jjeydsy [ing €196 | Arenueg | 9¢9 €4 0b£0¢€ 0¢
11ypuey a3uey juolj 0) paddiyg) YN £2€0 yeydsy|  [ing £19‘ss | Arenueg | 9¢9 X4 6080 62
liypue] s8uey juosg 01 paddiys| VN £2€0 Jeydsy 1ing £19‘cs | Arenueg | 9¢9 £Td 0F£0€ .74
1iypue s3uey juolg 03 paddiys| VN £2€0 yeydsyl  Jing €19°ss | Areyueg | 9€9 34| 60802 LT
[[ypue-] d8uey juo1g 03 paddiys| VN £2€0 Yeydsy Iy £19°cs | Amnueg | 9¢9 (X4 0P£0¢ 97
1ypue a3uey juoiq o) paddiys | €Te e ! _ , £19°cs

$-001 pup p-00[ sdno4o) SSHJ 40f 140day moaso) yoaq




Draft Closeout Report for IHSS Groups 100-4 and 100-5

Table 10
Waste Characterization Data Summary—Detected Analytes

iz e e
; éigwé;%w’* @
L, g :‘«“{ﬁ Fotan,
Concrete  |Amenicium-241 3 100 K1
Concrete  (Cunum 013 3 100 NA NA pCrg
Concrete  [Uranium-234 136 3 100 1,627 307 pCv/g
Concrete  |Uranium-235 016 3 100 113 24 pCrg
Concrete  |Uranium-238 109 3 100 506 103 pCvg
Concrete  [Actinium 134 3 100 NA NA pCvg
Concrete  |Antimony-125 001 3 100 NA NA pCvg
Concrete  |[Cerium-144 002 3 100 NA NA pCvg
Concrete  [Cesium-137 868 3 100 NA NA pCvg
Concrete  [Cobalt-60 002 3 100 NA NA pCr/g
Concrete  |Europium-152 003 3 100 NA NA pCv/g
Concrete  {Europium-154 -0 0t 3 100 NA NA pCvg
Concrete  |Europium-155 003 3 100 NA NA pCv/g
Concrete [Lead 141 3 100 1,000 1,000 pCvg
Eoncrete Potassium 3870 3 100 NA NA pCvg
JConcrete  [Promethium 000 3 100 NA NA pCvg
Concrete  |Promethium-146 00204 3 100 NA NA pCvg
Concrete  {Rutheunium-106 005 3 100 NA NA pCvg
JConcrete  |Thorium-234 127 3 100 NA NA pCy/g
Concrete  |Uranium-235 017 3 - 33 113 24 pCvg
Concrete  |Uranium-238 127 3 100 506 103 pCvg
Concrete | Yttrium-88 00108 3 100_ NA NA pCvg
Pipe Scale |2-Butanone 86 1 100 NA NA ug/kg
Pipe Scale |2-Ethyl-1-hexanol 85 1 100 NA NA ng/kg
Pipe Scale |4-Isopropyltoluene 26 1 100 NA NA ug/kg
Pipe Scale {Acetone 25 1 100 27,200,000 | 272,000 ug/kg
Pipe Scale [Benzene 1,2,3,5-tetramethyl 99 1 <160 NA NA ng/kg
Pipe Scale |Benzene 1,2,4-tnimethyl 2 1 100 NA NA pg/kg
Pipe Scale |Ethylbenzene 19 1 100 932,000 | 9,320 ug/kg
Pipe Scale |Hexanol 12 1 100 NA NA ug/kg
Pipe Scale {Methlylene chlonde 16 1 100 578 578 ng/kg
Pipe Scale |Naphthalene 88 1 100 10,100,000 { 101,000 ug/kg
Pipe Scale |[Styrene 3 1 100. 274,000 2,740 ug/kg
Pipe Scale |Toluene 44 1 100 707,000 7,070 ug/kg
Pipe Scale [Xylenes (total) 18 1 100 9,740,000 | 97,400 ug/kg
Waste Soil {4-Nitrophenol 140 00 1 100 NA NA ug/kg
Waste Soil |Methylene chionde 250 1 100 578 578 ug/kg
Waste Soil [Pyrene 62 00 1 100 397,000,000]3,970,000] ug/kg
Waste Soil |Actimum 201 30 100 NA NA pCvg
Waste So1l {Americrum-241 443 29 15 209 338 pCv/g
Waste Soil {Uranium-234 100 13 100 1,627 307 pCv/g
Waste Soil |Uranmium-235 031 29 17 113 24 pCvg
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Draft Closeout Report for IHSS Groups 100-4 and 100-5

. Matrix Analyte Maximum | Number Frequen:y
sAype N o ENT T ) Samples D

w e L okt BesBE S5 - %
Waste So1l {Uranmum-238 346 29 100
Waste Soil {Actimum-228 201 29 100
Waste Soil |Amenicium-241 443 28 100
Waste Soil jBismuth-212 221 29 100
[Waste Soil |Bismuth-214 0866 29 100
Waste Soil [Cesium-134 000 26 100
Waste Soil |Potassium-40 265 29 100
Waste Soil {Lead-212 186 29 100
Waste Soil [Lead-214 101 29 100
Waste Soil {Polonium-210 6,820 00 29 100
Waste Soil [Radium bromide 371 29 100
Waste Soil |Thalum-208 0577 29 100
Waste Soil |Uranium-235 031 27 100 113 24 pCvg
[Waste Soil [Urantum-238 346 28 100 506 103 pCrg

2.9 No Longer Representative Sampling Locations

The map and hsting of NLR sampling locations 1s shown 1n Table 11 and on Figure 18

Table 11

No Longer Representative Sampling Locations

5 35-13 GP-1-2 GP3-9 HDD-4-01
10 36-14 GP-1-3 GP-4-4 HDD-4-02
11 37-15 GP-1-4 GP-4-6 HDD-4-03
14 38-16 GP-2-3 HDD-2-02 HDD-4-4
23-1 39-17 GP-2-4 HDD-2-03 HDD-4-06
24-2 40-18 GP-2-6 HDD-2-04 LABI1
25-3 42-20 GP-2-8 HDD-2-05 LAB2
26-4 44-22 GP-2-10 HDD-2-06 SP1

27-5 45-23 GP-2-11 HDD-2-067 SpP2

28-6 46-25 GP-2-13 HDD-2-08 SP3

29-7 47-25 GP3-2 HDD-3-02 SP4

30-8 48-26 GP-3-4 HDD-3-03 WPS-2
31-91 HDD-4-05 | HDD-3-04 WPS-3
32-10 WPS-4

HDD Horizontal Directional Drilling
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Draft Closeout Report for IHSS Groups 100-4 and 100-5

2.10 Data Quality Assessment

The DQOs for this project, as defined in the IASAP (DOE 2001a), were achieved based on the
DQA provided 1n the following sections The DQO/DQA process ensures that the type, quantity,
and quality of environmental data used 1n decision making are defensible, with emphasis on
attaining adequate (statistical) confidence 1n the decisions The DQO/DQA process 1s based on
the following guidance and requirements

EPA QA/G-4, 1994 Gudance for the Data Quality Objective Process (EPA 1994a),

EPA QA/G-9, 1998 Gudance for the Data Quality Assessment Process, Practical Methods
for Data Analysis (EPA 1998), and

DOE Order 414 1A, Quality Assurance (DOE 1999b)

Vertfication and validation (V&V) of the data are the pnimary components of the DQA The
final data are compared with original project DQOs and evaluated with respect to project
decisions, uncertainty within the decisions, and quality cnitena requared for the data, specifically
precision, accuracy, representativeness, completeness, comparability, and sensitivity (PARCCS)
Validation critena are consistent with the following RFETS-specific documents and industry
guidelines

EPA 540/R-94/012, USEPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review (EPA 1994b),

EPA 540/R-94/013, USEPA Contract Laboratory Program National Functional Gudelines
for Inorganic Data Review (EPA 1994c¢), and

Kaiser-Hill Company, L L C (K-H) V&V Gudelines
~ @General Guidelines for Data Verification and Validation, DA-GR01-v1, December 3,

1997 ‘
~ V&V Guidelines for Isotopic Determinations by Alpha Spectrometry, DA-RC01-v1,
2/13/98

—~ V&V Guidelines for Volatile Organics, DA-SS01-v1, 12/3/97
- V&V Guidelines for Semivolatile Organics, DA-SS02-v1, 12/3/97
— V&V Guidelines for Metals, DA-SS05-v1, 12/18/97

Lockheed-Martin, 1997, Evaluation of Radiochemical Déta Usability, ES/ER/MS-5

This report will be submutted to the Comprehensive Environmental, Response, Compensation
and Liability Act (CERCLA) Admimstrative Record (AR) for permanent storage within 30 days
of approval by CDPHE and/or the U S Environmental Protection Agency (EPA)

2.10.1 DQO Decisions

Consistent with the oniginal DQO decision rules of the project, SOR calculations were conducted
for each sample using confirmation results In accordance with the DQO decision logic, if the
summation for radiological or nonradiological constituents does not exceed 1 then no further
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action 1s required As shown 1n Section 2 2 3, SORs per sample were below 1 and no further
action 1s required

2.10.2 Verification and Validation of Results

Venfication ensures that data produced and used by the project are documented and traceable in
accordance with quality requirements Validation consists of a technical review of all data that
directly support the project dectsions so that any limitations of the data relative to project goals
are delineated and the associated data are qualified accordingly The V&V process defines the
critena that constitute data quality, namely PARCCS parameters Data traceability and archival
are also addressed V&V critena include the following

o Chamn-of-custody,

e Preservation and hold-times,

¢ Instrument calibrations,

e Preparation blanks,

o Interference check samples (metals),

s Matnx spikes/matrnix spike duplicates (MS/MSD),
o Laboratory control samples (LCS),

o Field duplicate measurements,

e Chemucal yield (radiochemistry),

¢ Required quantitation limits/mmmimum detectable activities (sensitivity of chemical and
radiochemical measurements, respectively), and "

e Sample analysis and preparation methods

V&V results of electronic data are documented in the ER Remediation, Industrial D&D, and Site
Services (RISS) Project File as “PlanvsActuals2 mdb” in Microsoft ACCESS)

Precision

Precision of results was acceptable with the qualifications discussed below, based on the
frequency and results of duplicate Quality Control (QC) samples

Laboratory precision was acceptable based on the frequency of MSD and laboratory duplicates
(LDs) analyzed (=1/laboratory batch, or >1 20 QC-to-real sample rati0), and the resulting
relative percent difference (RPD) values resulting from those analyses (one exception was
aluminum, at 48% RPD, 1n laboratory batch 2050380, but this does not affect project decisions)
Maximum RPD values were typically <15%, the DQO 1s <30% for soil matrices

Field sampling precision was adequate for radionuclides, but was indeterminate for
nonradionuclides Eleven field duplicates were analyzed for radiological constituents (seven for
gamma spectroscopy and four for alpha spectroscopy) Precision was adequate based on

Preliminary Review Draft for Interagency Discussion/Not for Public Comment
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repeatability of both field duplicate and real sample results to quantities well below associated
RFCA ALs No field duplicates were acquired for nonradiological samples, though all
corresponding real results (Completeness) were repeatable at levels well below RFCA Tier I1
ALs Based on the overall low concentrations as compared with ALs, there 1s no impact on
decisions

Accuracy and Bias

Location measurements recorded on maps are within +1 ft, based on the Global Positioning
System (GPS) technology 1n use (Trimble 4800 Series) Location measurements in trenches
were offset, and the measurement was recalculated Several confirmation sampling locations
were not measured but were hand plotted and estimated

The frequency of LCS was adequate, with at least one LCS per batch, though the hsts of analytes
were short for all methods except SW6010 (metals), where a complete list of analytes was used,
likewise for MS All LCS recovenes, for all chemical (nonradiological) analytes, were between
66% and 112%, which 1s within associated QC tolerances

MS recoveries ranged from 37% to 121% with exceptions consisting of one iron and one silica
(<16%), one 1,1-dichloroethene (171%), and one aluminum (928%) None of the out-of-
specification occurrences impact decisions, as the magnitude of the low bias would not cause AL
exceedances 1f results were corrected accordingly, positive biases did not cause false positives 1n
the real samples Chlorobenzene 1s qualified as an estimate for sample 02E0010-026 002, and
may be biased low due to an MS recovery of 37% (the lower control limt 1s ~75%) for the
associated laboratory batch

Frequency of blank analyses (method blanks) was adequate at >1/laboratory batch for all
chemucal analyses Blanks yielded no concentrations significant enough to cause a lhugh bias in
the corresponding real samples, 1 e , there are no false positive results due to blank
contamination

»

Representativeness

Surface so1l grab samples acquired for the project, are representative based on the number and
location of samples acquired, in combination with the following critenia

o Famihianty with site history and current IHSS conﬁgliratlons and collaborations by
management and technical staff,

o Implementation of industry-standard chain-of-custody protocols,
e Compliance with sample preservation and hold times,

e Documented and Site-approved methods, particularly SOPs controlled by the subcontractor,
and

o Compliance with CDPHE- and EPA-approved sampling and analysis plans (the IASAP and
IASAP Addendum)

Completeness
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Samphing completeness 1s addressed 1n Table 12 The required mintmum numbers of real
. samples and laboratory QC were acquired The variance between planned versus actual field
duplicates and their impact on decisions was addressed in the Precision section

A summary of the V&V for all Electronic Data Deliverable (EDD) records, presented in Table
13, indicates no rejection of the data All estimated values were well less than associated RFCA
ALs Vahdation of results was completed at the mimimum frequency of >210% per method and
matrix-type, with the exception of radionuchides, where V&V 1s 1n progress However, adequate
frequency and performance of LCS for the radiological suites suggests that these data are vahid
Note that headers within Table 13 indicate line item codes and generic labels for method types

Comparability

Results presented are comparable with CERCLA data on a site- and DOE complex-wide basis
This comparability 1s based on

¢ Use of standardized engineering units 1n the reporting of measurement results,

« Consistent sensitivities of measurements (< the required quantitation limit [RQL] or
mimmum detectable activity [MDAY]),

o Use of site-approved procedures (Contractual Statements of Work for laboratory analyses),
o Systematic quality controls, and

o Thorough documentation of the planning, sampling/analysis process, and data reduction 1nto
. formats designed for making decisions posed from the project’s original data quality
objectives

Sensitvity

Adequate sensitivities, (1 € , detection limits) were attained for most analytes Exceptions are
listed 1n Tables 14 and 15 Although the listed analytes had detection limits 1n excess of
associated subsurface soil action levels, none of the compounds were detected at or above the
detection limit denoted by a “U” flag associated with the results If a result was a “nondetect”,
1¢, flagged as “U” by the lab, then 1t was not included in the SOR calculation Ideally, detection
limits are at least one-half the associated action level for those exceedances listed in Tables 14
and 15 below
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Table 12

IHSS Group 100-4-Sample Completeness Summary

: meject Dﬂl’lofﬁf&w
5 »«(Couunsﬁ@)

\ 1»««%»‘3 ‘«ﬁﬁcertii

S

3 Do t! "}%‘%"
None 2 real, soi1l No contammation >RFCA
1 pipe scale Ther I
SvVOoC
1 sonl 3 real, soil No contamination >RFCA
Tier 11
METALS
5 sonl 2 (full suste), soll, real No contamnation >RFCA
5 (lead only), soil, real Tier Il
1 sol (TCLP), soil

1 pipe scale (TCLP), soil,

pH
1 soi1l 5, soil, real All pH results >7, no further
evidence of acid spills
RADIOLOGICAL (APLHA SPEC)
PWLs (trench bottom) - 14 Soul 55 real, soil 4 field duplicates No contamination >RFCA
Sumps (excavation bottom) - 4 3 water Terll,
Source Pit - 2 4 concrete Water results indeterminate
from Laboratory 559 due to
high reporting limat
RADIOLOGICAL (GAMMA SPEC)
Sumps (excavation bottom) - 4 69 real, 4 duplicates (sotl) No contamination >RFCA
Source Pit - 2 2 concrete Tier II
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Table 14
. Analytes with Detection Limits Exceeding Tier I Action Levels
CAS Number ) Aigrﬂyge gggggg I
- T LT R S
I e g g0
“ J & N2
121-14-2 2,4-Dinitrotoluene
606-20-2 2,6-Dinitroltoluene 100 3 88E+01
111-44-4 Bis(2-Chloroethyl) Ether 52 9 73E+00
621-64-7 N-Nitroso-di-n-propylamine 94 1 89E+00
Table 15

Analytes with Detection Limits Exceeding Tier II Action Levels

2,4-Dinitrophenol

121-14-2 2,4-Dinitrotoluene 100 5 01E-01

606-20-2 2,6~-Dinitrotoluene 100 3 88E-01

Jo1-94-1 3,3"-Dichlorobenzidine 73 4 84E+00

91-94-1 3,3'-Dichlorobenzidine 75 4 84E+00

7440-38-2 Arsenic 3,400 2 99E+03

111-44-4 Bis(2-Chloroethyl) ether 51 9 73E-02

. 621-64-7 N-nitroso-di-n-propylamine 92 1 89E-02
98-95-3 Nitrobenzene 91 5 39E+01

87-86-5 Pentachlorophenol 400 2 11E+01

2.10.3 Data Quality Summary

The data presented 1n this section have been venfied and validated for the purpose of
corroborating decisions to acceptable levels of confidence as stated 1n the oniginal DQOs for this
project. Qualifications of the data are described above
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3.0 IHSS GROUP 100-5

IHSS Group 100-5 consists of PAC 100-609, the security incinerator The secunty incinerator
was located south of Building 121 and was used for incineration of classified documents The
location of IHSS Group 100-5 1s shown in Figure 1 During some period 1n 1ts operating history,
the incinerator was used to burn no carbon required (NCR)-type paper contatning
polychlorinated biphenyls (PCBs), which could have resulted 1n the generation of dioxins and
furans It 1s known that ash from the incinerator ash was being disposed at the Present Landfill
(PAC NW-114) in December 1980 It 1s not known whether this was standard practice
throughout the incinerator’s operating history According to one source, “tons” of NCR paper,
containing up to 10% to 20% PCBs, was burned 1n the incinerator

3.1 Site Characterization

As described in IASAP Addendum #1A-02-01 (DOE 2001b), PCOCs at IHSS Group 100-4 were
determined based on historical knowledge (DOE 1992) PCOC:s at this site are dioxins, furans,
and PCBs Surface so1l samples were collected from six sampling locations beneath the

concrete slab and analyzed Sampling specifications are shown 1n Table 16, and results are
shown in Table 17

3.2 Accelerated Action Description

The AOC, shown on Figure 19, was determined based on analytical results from JASAP
Addendum #IA-02-01 (DOE 2001b) sampling The AOC is defined as the area with
concentration of contaminants greater than MDLs The AOC map also illustrates the limits of
RFCA Tier II and Tier I AL exceedances for PCBs Because there are no existing RFCA ALs
for dioxin/furan, a different framework was used for comparison of analytical results Both EPA
cleanup guidelines (EPA 1998) for residential and 1ndustnial use (in accordance with RFCA) and
a value of 9 toxicity equivalents (TEQ) (consultative process) were used for companison Results
for dioxin/furan were converted to TEQ using a toxicity equivalency factor (TEF) 1n accordance
with SW8290 (EPA 1994d) and compared directly with the TEQ of 9 This comparison 1s
shown 1n Table 18 There were no exceedances of the TEQ Additionally, as shown on Figure
20, there are no exceedances greater than RFCA Tier II or Tier I ALs (PCBs) or EPA cleanup
gwdelines SOR calculations are based on PCB results The Tier II SOR calculation results for
nonradionuchdes are presented on Figure 21

In accordance with the IASAP (DOE 2001a), the AOC based on characterization data becomes
the revised PAC shape This change will be archived through the Site Geographic Information
Services Group

The accelerated action objectives were developed and described in ER RSOP Notification
#02-01 (DOE 2002b) The accelerated action objectives for IHSS Group 100-5 included the
following

e Remove the concrete slabs, which will be dispositioned 1n accordance with the RSOP for
Concrete Recycling (DOE 19993), and
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Table 18

IHSS Group 100-5-Toxicity Equivalent Comparison

Analyte . '
L 5 L o

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD)
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 62 001 0062
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 034 001 00034
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 023 010 0023
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 068 010 0068
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 097 010 0097
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 09 010 009
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 079 010 0079
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 022 010 0022
1,2,3,7,8-Pentachlorodibenzo-p-dioxmn (PeCDD) 067 050 0335
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 12 005 006
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 044 010 0044
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 065 050 0325
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 42 010 042
Dioxin 68 1 68
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 180 001 018
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) 16 001 0016

o Remediate soil 1f dioxins or furans are found at levels greater than MDLs or a level
agreed upon through the RFCA consultative process

Remediation activities were conducted between March 6 and April 1, 2002 Dates and

durations of significant activities are listed in Table 19
Table 19

Dates and Duration of Accelerated Action Activities

oy oAetvity T . S B
Remove incinerator slabs March 6, 2002 March 6, 2002 1 Day
Characterization sampling at March 7, 2002 March 7, 2002 1 Day
PAC 100-609
Site reclamation March 21, 2002 Apnl 1, 2002 1 Day

Photographs of site activities are provided in Appendix A

3.2.1 Accelerated Action Description

Concrete Slabs

The two slabs at IHSS Group 100-5 were removed using a forkhift after a corner of the
slab was broken up sufficiently with a yjackhammer to gain access to the underlying soil
The main slab was 20 inches thick One composite sample was collected from the
concrete for waste characterization The sample was analyzed for metals, dioxins, and
furans The concrete slabs were surveyed for radiological constituents and recycled 1n
accordance with the RSOP for Recycling Concrete (DOE 1999a)
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Soil Removal

Because all analytical results indicated that dioxin and furan concentrations were less
than EPA cleanup guidelines for residential use and the TEQ of 9, and PCBs were less
than RFCA Tier II ALs, no so1l was removed Therefore, confirmation samples were not
collected because so1l was not remediated Characterization samples were analyzed at an
offsite laboratory and also serve as confirmation samples

3.3 Stewardship Analysis

The THSS Group 100-5 stewardship evaluation was conducted through ongoing
consultation with the regulatory agencies The regulatory agencies were informed
through project updates, e-mail, telephone contact, and personal contact throughout the
project duration

Residual contamination at IHSS Group 100-5 1s summanzed 1n Table 17 and shown on
Figure 21

Additional remediation beyond ER RSOP Notification #1A-02-01 (DOE 2002b) was not
required at IHSS 100-5 because of the following reasons

e Residual PCB concentrations 1n surface soil were less than Tier II ALs and only
shghtly greater than MDL,

e Residual PCB Tier I SORs were less than 1, and

e Residual dioxin and furan concentrations were less than the TEQ of 9 and EPA
residential cleanup guidelines

3.3.1 Stewardship Requirements and Recommendations

Near- and long-term stewardship requirements are based on residual contamination at
THSS Group 100-5 and on the stewardship evaluation presented in ER RSOP Notification
#02-01 (DOE 2002b) Stewardship considerations discussed in ER RSOP Notification
#02-01 (DOE 2002b) have not changed Near-term stewardship requirements for IHSS
Group 100-5 include the following

e Implement near-term institutional controls until final closure and stewardship
decisions are implemented, including the following

— Restrict so1l excavation through the Site Soil Disturbance Permit process
Long-term recommendations for IHSS Group 100-5 include the following

o Implement long-term stewardship actions, including the following
— Federal ownership, and

— Rewview groundwater and surface water momtoring stations near IHSS Group
100-5 when long-term monitoring options are evaluated
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3.4 Site Reclamation

IHSS Group 100-5 was covered with approximately 6 to 8 inches of roadbase, wheel-
rolled, and compacted with a loader

3.5 Deviations from the ER RSOP
Dewiations from the ER RSOP include the following

e Dioxin and furan concentrations were compared to EPA cleanup guidelines and TEQ
because RFCA Tier I and Tier II ALs were not available, and

o IHSS Group 100-5 was not revegetated because the Site security force needed to use
this site

3.6 Post-Remediation Conditions

Residual contamination concentrations, MDLs, and EPA cleanup guidelines, at IHSS
Group 100-5 are shown 1n Figure 21

3.7 Waste Management

Waste from the IHSS Group 100-5 consisted of concrete, which was recycled 1n
accordance with the RSOP for Concrete Recycling (DOE 1999a)

3.8 Data Quality Assessment

The DQOs for this project, as defined 1n the IASAP (DOE 2001a), were achieved based
on the DQA provided 1n the following sections The DQO/DQA process ensures that the
type, quantity, and quality of environmental data used 1n decision making are defensible,
with emphasis on attaining adequate (statistical) confidence 1n the decisions The
DQO/DQA process 1s based on the following guidance and requirements

e EPA QA/G-4,1994 Gudance for the Data Quality Objective Process (EPA 1994a),

e EPA QA/G-9, 1998 Guidance for the Data Quality Assessment Process, Practical
Methods for Data Analysis (EPA 1998), and

o DOE Order 414 1A, Quality Assurance (DOE 1999b)

V&V of the data are the primary components of the DQA The final data are compared
with oniginal project DQOs and evaluated with respect to project decisions, uncertainty
within the decisions, and quality critena required for the data, specifically PARCCS
Validation critena are consistent with the following RFETS-specific documents and
industry guidelines

e EPA 540/R-94/013, USEPA Contract Laboratory Program National Functional
Guidelines for Inorganmic Data Review (EPA 1994c),

o EPA 540/R-94/012, USEPA Contract Laboratory Program National Functional
Guidelines for Organic Data Review (EPA 1994b),
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e K-H V&V Guidelines

— General Guidelines for Data Venification and Validation, DA-GRO1-v1,
December 3, 1997

— V&V Guidelines for Isotopic Determinations by Alpha Spectrometry, DA-
RCO1-v1, 2/13/98

— V&V Gudelines for Volatile Organics, DA-SS01-v1, 12/3/97
- V&V Guidelines for Semivolatile Organics, DA-SS02-v1, 12/3/97
— V&V Guidelines for Metals, DA-SS05-v1, 12/18/97, and

o Lockheed-Martin, 1997, Evaluation of Radiochemical Data Usability, ES/ER/MS-5

Thus report will be submutted to the CERCLA AR for permanent storage within 30 days
of approval by CDPHE and/or EPA

3.8.1 DQO Decisions

Consistent with the original DQO decision rules of the project, SOR calculation was
conducted, on sample results as applicable PCB compounds have corresponding RFCA
ALs that allow an SOR to be calculated, whereas the dioxin/furan results do not In
accordance with the DQO decision logic, if the summation for radiological or non-
radiological constituents does not exceed 1, then no further action 1s required All PCB
SORs, per sample, were below 1, therefore, no further action 1s required relative to PCBs

Because there are no existing RFCA ALs for dioxin/furan, a different action level
framework was used to compare with the dioxin/furan results An action level of 9 TEQ
was used based on the consultative process Results for the dioxin/furan were converted
to TEQ and compared directly with the TEQ of 9 No individual compounds exceeded
this level, and the highest value was 6 8 for dioxin Calculations are documented in the
files “PlanvsActuals2 mdb” and “Dioxin-FuranAnlyRslt xIs” 1n Microsoft ACCESS

Sample quantities by analytical method are shown in Table 20

Table 20
IHSS Group 100-5-Sampling

g

s

PCBs Soil SW8082
Dioxin/Furan Soil SW8290
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3.8.2 Verification and Vahdation of Results

Verification ensures that data produced and used by the project are documented and
traceable per quality requrements Validation consists of a technical review of project
data that directly support decisions, such that any limitations of the data relative to
project goals are stated V&V critena include the following

Chain-of-custody,

Preservation and hold-times,
Instrument cahibrations,

Preparation blanks,

Interference check samples (metals),
MSs/MSDs,

LCSs,

Field duplicate measurements,
Chemical yield (radiochemustry),

RQL/MDA (sensitivity of chemical and radiochemical measurements, respectively),
and

Sample Analysis and Preparation methods

3.8.3 Precision

Precision of field sampling was adequate based on repeatability of both field duplicate
and real sample results to quantities well below associated action levels <9 TEQ for
dioxin/furans and <2,240 parts per billion (ppb) for PCBs Only one field duplicate was
necessary based on a set of less than 20 reals (1 e, a required duplicate sample frequency
of 25%)

Laboratory precision was acceptable based on MS/MSD comparisons, which yielded a
maximum relative percent difference of 3%, the DQO 1s <30% for organics in soils

3.8.4 Accuracy and Bias

Maps
Distance measurements recorded on maps are within *1 foot, based on the GPS
technology 1n use (Trimble 4800 Series)

Chemical Results

LCSs and MSs were analyzed at an adequate frequency (=1/laboratory batch) and were
within QC tolerances For LCS, mimimum recoveries were 66% for Aroclor-1016 and
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74% for 123789-HXCDD, for MS, mimimum recoveries were 77% for Aroclor-1260 and
. 72% for 1234789-HPCDF

Blanks yielded no concentrations significant enough to cause a high bias 1n the
corresponding real samples, 1 e , there are no false positive results due to blank
contamination

3.8.5 Representativeness

Surface so1l grab samples acquired for the project, are representative based on the number
and location of samples 1n combination with the following criteria

o Famihanty with site history and current IHSS configurations,

e Collaborations by management and technical staff,

e Implementation of industry-standard Chain-of-Custody protocols,
o Comphiance with sample preservation and hold times,

e Documented and Site-approved methods, particularly SOPs controlled by the
subcontractor, and

e Comphiance with state- and EPA-approved sampling and analysis plans including the
IASAP and associated SAP Addenda
. 3.8.6 Completeness

Sampling completeness 1s addressed in Table 21 The required minimum numbers of QC
and real samples were acquired

Table 21
IHSS Group 100-5-Sample Completeness Summary

7 (total) No contamination pe
1 duplicate 6 Real, 1 field SOR calculation
duplicate
6 real 7 (total) No contamination per
1 duplicate 6 Real, 1 field 1 1 comparison TEQ
duplicate of 9

A summary of the V&V for all EDD records indicates no rejection of the data. All
estimated values were well less than associated RFCA ALs Validation of results was
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completed at the minimum frequency (=10% per method and per real sample matrix) as
shown 1n Table 22

Table 22
IHSS Group 100-5-Summary of Validated Records

‘Qualifier Codes swnﬁ gom of CAS ;Er»n ggy' -AZ003 -
s, J ., Number %swsosz*’“ TSW8290 -
e 50| e | Diosinlfirin
Null 73 14 34
Y 145 47 98
1B 21 21

UJ 2 2
Total Records 216 63 153
% Validated 78% 78%

3.8.7 Comparability

All results presented are comparable with CERCLA data on an intrasite- and DOE
complex-wide basis This comparability 1s based on the following

Use of standardized engineering units 1n the reporting of measurement results,
Consistent sensitivities of measurements (< 0 5 corresponding action levels),

Use of site-approved procedures (e g , Contractual Statements of Work for laboratory
analyses),

Systematic quality controls, and

Thorough documentation of the planning, sampling/analysis process, and data
reduction into formats designed for making decisions derived from the project’s
orniginal DQOs

3.8.8 Sensitivity

Adequate sensttivities, in units of micrograms per kilogram (ug/kg) (ppb) for PCBs and
parts per trillion (pg/g) for dioxin/furans were attained for all analytes The maximum
detection limit (DL) for PCBs was 10 ppb (Aroclor-1232), the maximum DL given for
dioxin/furans was zero Ideally, detection limits are at least one-half of analyte’s
associated action level, all DLs were well below that for this project

3.8.9 Summary

The data presented 1n this report have been venfied and validated for the purpose of
corroborating decisions to acceptable levels of confidence as stated 1n the project’s
oniginal DQOs There are no qualifications of the data. Results indicate that no chemical
contamination exists 1n excess of RFCA Tier I or Tier II ALS for PCBs, or for
dioxins/furans 1n excess of TEQ No further actions are necessary for IA Group 100-5
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Appendix A
Buwilding 123 Characterization and Remediation Project

THSS GROUP 100-4
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Photograph 2 Building 123 Footer
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Photograph . Building 123 Source Well

Photograph 4. Building 123 Source Well - Top
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Photograph 6. Building 123 Manhole MH-
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Photograph 10. Bwldmg 123 Room 156 Sump
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Photograph 12. Building 123 Room 157 & 158 Sumps
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Photograph 16. Building 123 Pb Remediation Area
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IHSS Group 100-5

Photograph 2 Incinerator slab (looking east)
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APPENDIX C
. CORRESPONDENCE
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