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HCIO, Perchlonc acid

HF Hydrofluonc acid

HNO, Nitnc acid

HPGe High Punty Germanium

HRR Historical Release Report

IHSS Individual Hazardous Substance Sites

LNAPL ?ht Non-aqu eous Phase Liquid

mg/kg ithgram per

NaOH Sodium Hydroxude

NAPL Non-aqueous Phase Liquid

NH,OH Ammonium hydroxide

OPWLs Onginal Process Waste Lines

ou Operable Unit

PACs Potential Areas of Contamination

PAM Proposed Action Memorandum

PCB Polychlorninated Biphenyls

pCi/g picocunes per gram

pCi/l picocunes per liter

PCE Tetrachloroethene

PID Photo 1onization detector

PPM parts per million

Pu Plutonium

RCRA Resource Conservation and Recovery Act

RFCA Rocky Flats Cleanup Agreement

RFETS Rocky Flats Environmental Technology Site

RFi RCRA Facility Investigation

Rl Remedial Investigation

RWP Radiological Work Package

TCFM Trnchlorofluoromethane
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FINAL PRE-REMEDIAL INVESTIGATION OF IHSS 121 AND 148 DATA
SUMMARY REPORT

1.0 INTRODUCTION

A pre-remedial field investigation was conducted in June and July 1998 to identify and delineate
the extent of the Under Building Contamination (UBC) from Individual Hazardous Substance
Sites (IHSS) 121 and 148 and to further charactenze these IHSS The purpose of the sampling
was to characterize the presence or absence of hazardous and/or radioactive contamination in the
soll beneath the Building 123 concrete slab, leaks adjacent to selected sumps, process waste
lines and pits, localized spills and the general condition of the surrounding grounds The goal of
the field investigation was to determine the presence of contamination in the solil to support the
decontamination and demolition of Building 123 and fulfill cntena defined by the Proposed Action
Memorandum (PAM) for the Decommussioning of Building 123 (RMRS 1997a) The data will be
used to score under building contamination at Building 123 relative to RFCA soil action levels
This score will be subsequently ranked by Environmental Restoration (ER Ranking) in relation to
other sites at RFETS for remediation decisions

11 BACKGROUND

Building 123 1s located on Central Avenue between Third and Fourth Streets at the RFETS,
(Figure 1-1) The Building 123 area encompasses overlapping IHSS 121 and 148 and a portion
of RCRA Unit 40 (Figure 1-2)

Four (4) associated Potential Areas of Contamination (PACs), 100-601, 100-602, 100-603, and
100-611 have been identified in the RFETS Historical Release Report (HRR, DOE 1992c) The
PACs were established as the result of documented spill incidents

Unconfirmed reports of contaminant spills have been indicated in interviews with building
employees In the late 1960’s or early 1970’s a cesium-contaminated liquid was spilled on the
concrete floor in Room 109C (Figure 1-2) The floor was immediately sealed to immobilize the
contamination No further action was Initiated to address consequences of the spill

1.2 PRIOR INVESTIGATIONS

IHSS 121 consists of RCRA Unit 40 underground Onginal Process Waste Lines (OPWLs) P-1,
P-2, and P-3, which were designated in the Final Phase | RCRA Facility Investigation/Remedial
Investigation (RFI/RI) Work Plan For Operable Unit 9 (DOE 1992a) The area has also been
identified as PAC 000-121 in the HRR The OPWL system constitutes former OPerabIe Unit No
9 (OU 9) and RCRA Unit 40, the plant-wide process waste system comprised of tank and
underground pipelines constructed to transport and temporarily store process wastes from point
of ongin to on-site treatment and discharge points
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All process waste generated from 1952 to 1968 was transferred from Building 123 to Building 441
through Line P-2, which ran below the west side of the east wing before exiting at the southeast
corner of the buillding In 1968, the east wing was extended about fifty (50) feet to the south
Prior to the building addition, two manholes (MH-2 and MH-3, Figure 1-2) were constructed and
the line was extended south to MH-2, then east to MH-3, and North to MH-4, before assuming
the onginal path at P-2 The extension was designated as P-3 One manhole was abandoned
and covered by the building addition In 1972, a west wing was constructed, extending south
from the northwest corner of the onginal bullding Pnior to construction of the wing, Line P-1 was
installed to transfer waste to Manhole MH-1, then east to a junction with P-3 at MH-2 (Figure 1-2)
The lines transferred the following process waste from Building 123

. Acids nitric acid (HNO,), hydrofluoric acid (HF), sulfunc acid (H,SO,), hydrochloric acid
(HCI), acetic acid ( Hydrochloric acid (HCIO,),

) Bases ammonium hydroxide (NH,OH) and sodium hydroxide (NaOH),

o Solvents acetone, alcohols, cyclohexane, toluene, xylene, trisooctomine, and ether,

o Radionuclides various isotopes of plutonium (Pu), americium (Am), uranium (U), and
curium (Cm),

. Metals beryllium (Be) (trace amounts), and

o Others . ammonium thiocyanate, ethylene glycol, and possible trace amounts of

polychlorinated biphenyls (PCBs) (DOE 1992a)

In 1982, P-2 and P-3 were abandoned and plugged with cement [n 1989, the process waste
transfer system was upgraded, including removal of the east-west section of P-1 between MH-2
and MH-3 The north-south section of P-1 between Building 123 and MH-1 was converted to the
new process system Three large, interconnected concrete sump pit areas were installed in
Rooms 156, 157, and 158 to accommodate process waste system backup Pipe was installed
connecting MH-1 to Valve Vault 18 A second building addition was also made to the south end
of the east wing, partially overlying Line P-3 (Figure 1-2)

Currently, all process waste throughout Building 123 is collected in floor sumps Each sump

collects and temporarily stores liquid waste which ts then pumﬁed through overhead lines into a

main floor sump In Room 158 The waste Is then gravity-fed through P-1 to Valve Vault 18, then

hc; undqurzo)und Tank T-2 (Tank 853) at Building 428, and finally to Building 374 for treatment
igure 1-

A detailed charactenization of former Operable Unit No 13 (OU 13) was conducted from

September 1993 to February 1995 as part of a Phase | RCRA RFI/RI The charactenzation

included high-punty germanium (HPGe) surveys, vertical soll profiles, surface soill sampling and

soll gas surveys The investigation identified an area of reported small spills of nitrate-bearing

wastes along the east side of Buillding 123 and a potential for soil contamination beneath the

building due to possible leaks in OPWL P-2 The area was established as IHSS 148 and

detailed in the Final Phase | RFI/RI Work Plan for Operable Unit 13 (DOE 1992b). The area has

also been identified as UBC 123 and PAC 100-148 in the HRR g

Thirty-four (34) analytes were detected in the surface soll survey, including twenl%-sm (26)
inorganic compounds and eight (8) radionuclides Eleven (11) analytes exceeded background
imits at a minimum of one sample location throughout IHSS 148 Constituents that exceeded
minimum detection levels or activities are indicated in Table 1-2
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Table 1-2 Constituents Detected above Minimum Detection Levels or Activities in

Soil Samples Collected during Surface Soil Survey at IHSS 148

Constituents Detected Maximum Background Tier Il Soil Action
Above Minimum Concentration Limits* Levels®
Detection Levels or
Activities 99/99
uTL®
Chromium 95 6 mg/kg ° 22 21 mgkg © 4860 mg/kg ¢
Cobalt 28 7 mg/kg 14 22 mg/kg 123,000 mgkg
Copper 43 4 mg/kg 22 75 mg/kg 81,800 mg/kg
Lead 165 mg kg 73 87 mg/kg 1000 mg/kg
Nickel 52 4 mg/kg 19 74 mgkg 40,900 mg/kg
Strontium 94 7 mg/kg 67 92 mg/kg >1,000,000 mg/kg
Zinc 1,220 mg/kg 95 92 mg/kg >1,000,000 mg/kg
Amencium®! 0197+0032 0 037 pCi/g 38 pCv/g
pCi/g
Plutonium 292+ 0169004 pCivg | 0084 pCig 252 pCi/g
Uranium 2% 204 + 0396 pCig 331 pCi/g 307 pCvg
Uranium#® 21410309 pCvg 283 pCig 103 pCi/g

® Source DOE 1995, Geochemical Characterization of Background Surface Solls. Background
Soils Charactenzation Program, May

® Source DOE 1996, Final Rocky Flats Cleanup Agreement, July Metal analyte action levels
are based on office worker exposure to soll, radionuclide action levels are based on annual dose

Iimits

° Result indicates total chromium (chromium lil + chromium V)
¢ Result indicates chromium VI only Action level for chromium Il 1s >1,000,000 mg/kg
All UTLs calculated assuming a normal distnbution

The soll-gas survey was conducted on a 25-foot gnd in accordance with the 0413 RFI/RF (DOE
1992b) work plan Samples were analyzed in the field using Gas Chromatography/Mass
Spectrometry (GC/MS) Sixty-four (64) soil-gas locations were sampled during the survey

Thirteen (13) samples contained volatile organic comgound (VOC) levels in excess of the one
ng/ L method detection limit  Benzene, toluene, ethylbenzene, and xylene (BTEX) fuel
constituents were detected in samples collected from the penmeter of Building 123 and within the
east and west wings of the buillding Trichlorofluoromethane (TCFM) was detected in nine
samples distributed throughout the IHSS 148 area atlevels up to 2 6 ug/L  Tetrachloroethene
(PCE) was detected at 1 5 ng/ L in a sample collected to the east of Building 123 The presence
of organic extraction constituents i1s consistent with unconfirmed reports that such hiquids used in
radionuchde analyses were occasionally disposed onto the soll surface outside of Building 123

and allowed to evaporate Analyses results indicate that subsurface infiltration precluded full
evaporation
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12.1 Resource Conservation and Recovery Act (RCRA) Unit 40

The Building 123 area encompasses a portion of RCRA Unit 40, which includes all active
overhead and underground and process waste lines in and around Building 123 No other RCRA
unit exists within the Building 123 area A plan for partial closure of RCRA Unit 40 will be written
to charactenze and manage all active OPWLs associated with Building 123, as all abandoned
lines were properly decommissioned prior to implementation of RCRA regulations

1.2.2 Potential Areas of Contamination (PACs)

PACs 100-601, 100-602, 100-603, and 100-611 were identified in the HRR, and involve potential
impact to the soils surrounding Building 123  All of the four (4) PACs are located in Figure 1-2
The following outiines the nature of each PAC by descnbing the occurrence, constituents
released, and response to the occurrence

PAC 100-601, Phosphoric Acid Spill

On April 13, 1989, two five-galion plastic containers of phosphoric acid, which were among other
containers of waste chemicals awaiting disposal In a storage cabinet outside of Building 123,
deteriorated and leaked a portion of the contents onto the paved ground surface Approximately
one gallon of 1, 2 ethylhexyl phosphonc acid leaked from the containers At the ime the release
was detected, approximately eight ounces of the liquid were present on the ground within the
vicinity of the cabinet The spill was contained and the remaining liquid was properly disposed
No further action was required to address consequences of the spill

PAC 100-602, Process Waste Line Break

On Apnl 13, 1989, Valve Vault 17, located on Cottonwood Avenue between Building 443 and
444, was found to be flooded with approximately 1,200 gallons of aqueous waste. Subsequent
investigation indicated that the source of the waste was a break in the active portion of P-1 in
Manhole MH-1 (Figure 1-2) Leakage from the break had migrated into bedding matenal
surrounding the pipe and ultimately reached Valve Vault 17 through either pipe bedding matenals
(1e, soils) or a PVC electrical conduit The release also migrated into a section of the OPWL
network Discharge of Building 123 process waste into the broken line was discontinued on
April 18, 1989, five days after the initial detection of release at Valve Vault 17 The potentially
affected area includes the active process waste line between MH-2 and Valve Vault 18; the
process waste line between Valve Vault 18 and Valve Vault 17, soils surrounding Valve Vault 18
and Valve Vault 17, and OPWL P-3 between MH-2 and MH-3 In July 1989, groundwater
containing blue dye used several months earlier to trace the release was observed seeping into
excavations around Valve Vault 18

The release consisted of Building 123 process waste An estimate was made of types and
quantities of matenals released to the environment during the five-day penod between detection
of the release and diversion of Building 123 wastes from the broken line The estimate was
based on typical daily quantities of wastes discharged from Building 123 The wastes listed
below would have been diluted in approximately 2,000 gallons of tap water

e 25 gallons urine,

¢ 125 gallons nitnic acid (concentration unknown),

e 20 gallons hydrochloric acid (concentration unknown),

¢ 15Ibs ammonium thiocyanate,

e 101Ibs ammonium iodide, and



FINAL PRE-REMEDIAL INVESTIGATION RF/RMRS-98-255 UN
OF IHSS 121 AND 148 REV 0, PAGE 7 of 27
DATA SUMMARY REPORT Date Effective 9/25/98

e 25Ibs ammonium hydroxide (concentration unknown)

Minor amounts of naturally-occurnng uranium were detected in soil and water samples collected
after the release Alpha activity up to 140 pCv/L was recorded in samples of the waste from
Valve Vault 17 One water sample from MH-2 also contained eight percent ethylene glycol Soil
sampling was conducted to determine the source and extent of the release (See Section 1.2.2) A
temporary surface line was installed, and a replacement underground line was installed in 1989 as
part of the process line upgrades. Since the affected areas were located near existing IHSS
scheduled for investigation and remediation activities, no cleanua was initated Water and soll
samples collected for several weeks after the release indicated that contamination levels (nitrates,
chlorides and pH) decreased steadily after the broken line was bypassed

PAC 100-603, Bioassay Waste Spill

On June 9, 1989, OPWL P-1 was under excavation and replacement due to a break in the line
(PAC 100-602) The excavated end of the broken line was temporanly capped with a plastic
bag, and Building 123 process waste was rerouted to bypass the broken ine A pump used to
reroute the waste failed and allowed the waste to overflow into the broken line A portion of the
waste leaked around the plastic bag and into the excavation The release was confined to the
excavation

The release consisted of bioassay waste containing hydrochlonc acid and nitric acid  The waste
exhibited a pH of approximately one The waste may also have contained unne, and up to a
combined total of 1 5 gallons of ammonium thiocyanate, ammonium todide and ammonium
hydroxide The estimated maximum volume of the spill was 30 galions The released matenial
commingled with rainwater in the excavation

Potential flow from the excavation was contained with earthen berms Approximately 100 gallons
of rainwater contaminated by the spill were neutralized, pumped from the excavation, and
transferred to the process system for treatment in Building 374 Samples were collected to
evaluate the spread of contamination Results indicated that contamination was restricted to the
excavation within eight feet of Building 123 No further action has been initated

PAC 100-611, Building 123 Scrubber Solution Spill

On November 7, 1989, an inoperative pump in the Building 123 process waste transfer system
caused the Building 123 Scrubbers 1 and 3 to overflow, spiil scrubbing solution into a bermed
area outside of the building and into three sump pits in Rooms 156, 157, and 158 (Figure 1-2). All
of this solution was contained within secondary containment structures, and none of the solution
was believed to have impacted the environment The pits were pumped out and the concrete
liners properly sealed The transfer pump failure was determined to be the result of blockage
caused by glass filtering wool

The scrubbing solution consisted primarily of water and was used to scrub acids and salts used
in Building 123 Approximately 50 gallons were released to the bermed area, and several
hundred gallons were contained in the three sump pits  Analysis indicated that the solution
contained in the bermed area exhibited a pH of 1 6, the solution in the three pits indicated a pH of
6 0 Ali spilled matenals were contained and transferred into the Building 123 process waste
transfer for eventual treatment at Building 374
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13 GEOLOGY

The local geologic setting includes an industnal area that has been gradually developed The
natural soils have been disturbed and replaced by fill during installation of the OPWLs and
covered by pavement and structures including Building 123 The solls, fill, pavement, and
structures are underlain by Rocky Flats Alluvium which averages about 38 feet in thickness and
1s composed of poorly to moderately sorted clay, silt, sand, and gravel The Cretaceous
Arapahoe Formation underies the superficial matenal and 1s mainly claystone and silty claystone
with sandstone bodies present Groundwater exists below the site at a depth of approximately
12-17 feet and flows in a generally eastward direction

2.0 RECENT INVESTIGATION

Historical information detailed in Section 1 2 provided general indications of the types of
compounds anticipated at each IHSS, and was used to develop a systematic sampling strategy
for this iInvestigation The sampling rationale was based on historical data Sample points were
selected at biased locations and randomly at other areas Preliminary sampling was restricted to
solls underlying and surrounding Building 123

The following conditions were considered in the development of the sampling strategy

o The operating history of Building 123 suggests that contaminants may have been
released into the environment,

. The physical and chemical properties of the contaminants suggest a chronic presence if
released into the environment, and

. Histoncal data indicated the presence of contaminants in quantities above the maximum
background concentrations defined by Site Procedure 4-U50-REP-1006, Radlological
Charactenzation of Bulk or Volume Matenals and the Background Geochemical
Characterization Report (DOE 1993)

The conceptual models of contaminant migration involve percolation downward through the
vadose zone (generally less than 10 feet thick) to the water table The groundwater flow in this
area I1s predominantly to the northeast Contaminants may volatilize or biodegrade before
reaching the shallowest groundwater zone Contaminant concentrations are also reduced by
dispersion during migration through the porous Rocky Flats Alluvium Paved portions of the
Building 123 area provide an additional impedance to contaminant migration, as precipitation is
?B/Srée? to érgt)e storm water drainage system instead of percolating through the ground surface
99

2.1 PLANNED INVESTIGATION

The samplmg event focused on the soils underlying and surrounding Building 123 as indicated in
Table 2-1 Subsurface soils were proposed to be sampled to a total depth of six (6) feet as
described in Section 2 3 as historical data indicated that the presence of contaminants below this
depth 1s unlikely (DOE 1992b)
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Forty-eight (48) locations were planned (Figure 2-1) in the area of the Building 123 slab six (6)
were to be collected immediately beneath the building slab at a depth of approximately one foot,
twenty (20) were to be located underneath the building slab at a depth of approximately six feet,
and twenty-two (22) were to be located In areas surrounding Building) Locations were
determined with respect to underground OPWLs and paved and unpaved areas The
investigation focused on the following areas

. Unpaved areas along the east side of Building 123, to further charactenze potential areas
of volatile organic constituent contamination,

. Underground OPWLs beneath and to the south of Building 123,

. Points at which the overhead waste process lines enter the subsurface at the south end
of the west wing of Building 123,

) PACs, and

. Locations of process waste sumps, waste pumping stations, and OPWL junctions and
elbows

Random samples were to be used to charactenze the remainder of the Building 123 area West

side) According to Final Phase | RFI/RI Work Plan for Operable Unit 13, 100 Area (DOE 1992)

and personnel interviews, no contaminant spills or leaks have been reported in these areas,

Lhelgafore, boreholes were to be drilled at 50 foot intervals along the west boundary of the
ullding

Table 2-1 Sampling Requirements

Area of Concern Reason # of Depth/interval
Samples

Unpaved Areas Potential VOC contamination 3 6 feet
OPWLs Potential contamination 14 6 feet
Underground Process waste | Potential contamination 3 1 foot
lines

PACs Potential contamination 3 6 feet
Sumps, pump stations, Potential contamination 10 6 feet
junctions, elbows 3 1 foot
Random sampling (west Potential contamination 10 6 feet
side)

Sampling was planned at each location, which consisted of one VOC grab sample and the
remaining samples were a composite of the entire core. Figure 2-1 indicates total planned depths
of each core Locations outside of Building 123 were planned to be sampled to a total depth of
six (6) feet Locations within the Building 123 penmeter near waste pumping stations, sumps,
and junctions were planned to be sampled to a depth of six (6) feet, as building as-built drawings
indicated that the pipelines exist at a maximum depth of five (5) feet, and leaks associated with
underground lines charactenstically migrate downward  All remaining locations were planned to be
sampled immediately beneath the building slab (approximately one foot below slab surface) in
areas near sumps and sites of histonical spills to address potential migration of the process
wastes through concrete
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Sample depths were planned to be reached using a Geoprobe® truck-mounted hydraulic ram in
accordance with Site Procedure 5-21000-ER-OPS-GT 39, Push Subsurface Soil Sampling Soll
cores were to be recovered continuously in two-foot increments using a 1-inch diameter by 24-
inch long stainless steel-lined California core barrel Recovered soil was to be placed into a
stainless steel bucket until the desired depthwas reached, at which time the soil was to be
composited by hand using a stainless steel trowel VOC samples were to be collected as grab
samples and not composited Cores were planned to be monitored in the field with a Flame
lonization Detector (FID) or a Photoionization Detector $P|D) in accordance with Site Procedure
5-21000-OPS-FO 15, Photoionization Detectors and Flame lonization Detectors for health and
safety purposes

Locations beneath the building slab were planned to be sampled by coring through the siab with
a hand-held, rotary-type concrete corer to access the underlying soils The procedures used for
coring are outined in RF/RMRS-97-125 UN, Concrete Sampling and Analysis Plan to
Charactenze the Building 123 Slab This plan was modified to descnbe sampling through the
slab prior to sampling activities taking place Resulting holes were to be properly back-filled with
granular bentonite

A Radiological Control Technician (RCT) was to scan each sample with a Field Instrument for the
Detection of Low Energy Radiation (FIDLER) Equipment was to be monitored for radiological
contamination during sampling activities  All sampling equipment was planned to be
decontaminated with an liquinox solution, and nnsed with deionized water, In accordance with
Environmental Management Department (EMD) Operating Procedure 5-21000-OPS-FO 03,
General Equipment Decontamination, Section 5 3 1, Cleaning Steel or Metal Sampling Equipment
Without Steam in the Field All other sampling equipment was to include standard items such as
chain of custody seals and forms, logbooks, etc The cores were planned to be visibly inspected
for signs of contaminant staining, then visually logged by the field geologist as per Site Procedure
5-21000-ER-OPS-GT 01, Logging Alluvial and Bedrock Matenal Additional samples were to be
8olleﬁted if cores exhibited visible evidence (staining, odors, etc ) of contamination at shallower
epths

Three (3) field duplicates were to be collected to represent at least 5% of the sample batch to
provide adequate information on sample vanability, as defined in Guidance for Data Qualty
Objectives Process (EPA 1994)

Sample points were planned to be surveyed for location and elevation using geometric/location
survey equipment to ensure accuracy in data plotting (Appendix E)

22 IMPLEMENTED INVESTIGATION

Of the forty-eight soil sampling locations planned, thirty-four could not be drilled where initially
located due to conflicts with utilities, process waste lines and offsets due to refusal (insubstantial
retrieval, 1 e voids and rocks) However, the revised sample locations were adequate to conduct
the investigation, and viable information was obtained Fourteen planned locations (9, 10, 11, 14,
15, 16, 17, 24-2, 25-3, 37-15, 38-16, 39-17, 41-19 and 47-25) were relocated to keep RFETS
procedure (1-B37-HSP-12 08), which states a ten foot minimum distance kept between
excavation work (sampling in this case) and process waste lines and/or utiities Twenty planned
locations (4, 5, 7, 8, 11, 12, 14, 16, 17, 18, 20, 23-1, 27-5, 29-7, 30-8, 31-9, 33-11, 35-13, 42-20
and 43-21) were offset to obtain adequate soils for analysis Of these thirty-four locations, four
Iocatlonls (11, 14, 16 and 17), were first relocated due to utilities and then offset due to inadequate
retneva
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Six locations (23-1, 24-2, 27-5, 29-7, 30-8 and 31-9) were initially planned to core at a total depth
of one foot, but an adequate sample could not be obtained and depth was increased to six feet
Of these six locations, three planned locations situated around a cesium well in former Room
109B could not be drilled due to voids under the bunldlng slab In excess of six feet However, the
revised locations (29-7, 30-8 and 31-9), were yositioned as close to the planned locations per
GPR (ground penetrating radar) surveys This enabled adequate sample to be retrieved within
the proposed vicinity

One planned Location 42-20, revealed elevated fixed alpha readings at 780 dpm after the
concrete core was pulled from the concrete slab to access underlying soils An offset was
performed due to refusal at two feet and revealed elevated fixed alpha readings at 240 dpm
Neither of the elevated readings exceeded suspension guidelines on the radiological work permit
(RWP), geoprobing proceeded, adequate solls were obtained and it was determined after the
alpha decayed (less than 48 hours) that a radon pocket was the cause of elevated readings For
all locations, original or offset, no elevated VOC (volatile organic compounds) were observed
with a PID (photo ionization detector)

2.3 INVESTIGATION RESULTS

Each sample location was split Into two continuous cores (first core from ground surface to two
feet below ground surface, second core from two feet below ground surface to six feet below
ground surface), and the cores were visually inspected and logged Total depth at each location
did not exceed six feet For each coring location, the first two feet of soils were utilized to obtain a
VOA (volatile organic analysis) sample The unused portion of the sample was then placed into
a stainless steel bowl The second/final sample-core (from two feet below ground surface to six
feet below ground surface) was composited into the stainless steel bow! and utilized for the
remaining parameters (1 e , Isotopics, gross alpha/gross beta)

Core recovery varned for each sample location due to the nature of the fill matenal and alluvium
Alluvial deposits and fill matenal consisted of sandy-silty clays, gravely to sandy clay with
occasional iron stained sands and clays mixed within samples The similar properties between
the fill matenial and alluvium made interpretation between the two difficult  Asphalt fragments,
sandstone pebbles, gravel lenses and rock fragments were noted for Locations 1, 3, 4, 6, 7, 10,
11,12, 13, 14, 15, 16, 17, and 21 (Note for the previously mentioned locations, pre-dniling
and/or coring through asphalt was required and the asphalt was removed out of the sample pnor
to compositing samples for analysis) Sandstone pebbles, gravel lenses, and fragments were
noted in the fill matenal throughout the investigation area Much of the core that was not
recovered was probably loose, course material which tends to fall out of core barrels Offsets
were often a result of pushing a large rock greater than three inches in diameter and/or hitting
refusal so that the core could not be pushed into the soills  When this occurred, locations were
mo;/ed until substantial recovery could be utilized for analysis (1 e , twenty locations from Section
22

While coning the fill matenal, loose matenal often sloughed into the borehole between core runs
Usually this material was easy to identify due to its disrupted appearance Loose gravel present
in disrupted clays could also be in-place and required careful examination of the core After the
core was examined and logged in the field, samples were composited and utiized for analysis

Bedrock and groundwater (located on average at a depth of 10-15 feet) were not encountered
throughout the investigation area due to the maximum coring depth of six feet
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24  FIELD SAMPLING SUMMARY

Following is a descrption of the investigation and summary for each soil sampling location
according to the dnling sequence A map of the actual soll sampling locations/boreholes can be
found in Attachment 1 At Location 1, the first core (from ground surface to four feet below
consisted of a one (1) inch coning barrel It was determined at this location that the remaining
locations would be sampled using a three (3) inch macro-conng barrel to obtain maximum retneval
and efficiency Solls for Location 1 were light brown in color, sandy-silty clays with sandstone
pebbles and rock fragments Some iron staining clays were present There were no elevated
readings detected with an electra and/or PID A total depth of 5 8 feet was cored

Locations 2 and 3 were similar in description Solls were predominantly ight brown in color,
containing sandy-silty clays with sandstone pebbles and rock fragments. Some light gray and
yellowish staining within the samples did exist There were no odors and no elevated readings
with an electra and/or PID A total depth of 6 feet was cored for Locations 2 and 3

At Location 4, an offset had to be performed due to refusal at 4 feet (large rock). The offset was
placed 1 foot east of the planned location Adequate sample was retrieved and the conng was
completed Soils were light brown, sandy-silty clays with sandstone pebbles and rock
fragments There were no odors and no elevated readings with electra and/or PID A total depth
of 6 feet was cored at the offset

At Location 5, refusal was hit at approximately five feet An offset was utilized one foot north of
the planned location and re-coring was completed Soils were light brown, sandy-silty clays with
sandstone pebbles and rock fragments There were no odors, no staining and no elevated
readings detected with an electra and/or PID A total depth of six feet was cored at the offset

Location 6 consisted of ight brown sandy-silty clays with sandstone pebbles and rock
fragments Some iron staining sands and clays were mixed within the sample There were no
odors and no elevated readings with an electra and/or PID A maximum depth of 5 8 feet was
cored for this location

At Location 7, coring was completed at the planned location to a depth of six feet When the soils
were composited it was determined by the field geologist in conjunction with the sample team that
inadequate solls were retneved due to an abundant quantity of rock and fragments. An offset
was performed one foot west of the planned location Coring was completed and adequate
sample was retrieved Soils were light brown, sandy-silty clays with some sandstone pebbles
and fragments There were no odors, no staining and no elevated readings detected with an
electra and/or PID A total depth of six feet was cored at the ofiset

At Location 8, a second offset was needed due to refusal (coarse matenal at two feet) at the
planned location and the first offset (one foot west of the planned location) The second offset
(two feet west of the planned location) was completed and adequate retrieval was obtained for
analysis The completed core contained light brown, sandy-siity clays with sandstone pebbles
and rock fragments There were no odors, no staining and no elevated readings with an electra
and/or PID A total depth of 5 7 feet was cored at the second offset

Location 9 was moved approximately 12 feet north from its planned location due to underground
utihties The solls for this location were light brown, sandy-silty clays, some iron staining within
the clays, sandstone pebbles, gravel lenses and fragments There were no odors, no elevated
readings with an electra and/or PID A total depth of six feet was cored
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Location 10 was moved approximately 12 feet south from its planned location to keep RFETS 10
foot minimum distance from process waste lines The moved location was adequate for conng
and viable information was obtained The soils were light brown, sandy-silty clays with
sandstone pebbles and fragments There were no odors, no staining and no elevated readings
with an electra and/or PID The total core depth was 5 2 feet below ground surface

Location 11 first needed to be relocated to keep RFETS 10 foot minimum distance from process
waste lines, then two offsets were needed due to refusal (coarse matenal at three feet) at the
moved location and the first offset (one foot north of the planned location) The final offset (one
foot south of the moved location) was completed and sufficient soils were collected for analysis
The soils at the final offset were light brown, sandy-silty clays with sandstone pebbles, gravel
lenses and rock fragments There were no odors, no staining and no elevated readings with an
electra and/or PID A total conng depth of five feet was obtained for the final offset

At Location 12, an offset was performed to obtain sufficient retneval for analysis Soils were light
brown with gray staining, sandy-silty clays with pebbles and rock fragments There were no
odors ancci’ no elevated readings with an electra and/or PID A total coring depth of 5 6 feet was
complete

Sample Location 13 (within the B123 courtyard) was positioned on top of a sand/gravel fill
(approximately 1 5 feet in depth) The fill was situated on a bed of asphalt (8 inches thick) The
geoprobe was pushed to asphalt and with a new coring barrel re-entered into the “pilot” hole and
pushed through the asphalt When the soll was retrieved, the asphalt was separated out of the
sample prior to preparing the composite The soils for Location 13 were light brown, sandy-siity
clays with sandstone pebbles, gravel lenses and rock fragments There were no odors, no
staining and no elevated readings with an electra and/or PID The total coning depth was five feet
before refusal was encountered

Location 14 was first moved to keep RFETS 10 foot minimum distance from utilities, then an offset
was performed a foot south of the moved location At the moved location, refusal was reached at
4 feet below ground surface, but sufficient sample was obtained for analysis Soils were hight
brown sandy-silty clays with sandstone pebbles, gravel lenses and fragments with ron stained
clays mixed within There were no odors present and no elevated readings with an electra and/or
PID Total coring depth was four feet

Location 15 was first moved to keep RFETS 10 foot minimum distance from utilities and then
cored Sample consisted of soils that were light brown, sandy silty clays with sandstone
pebbles, gravel lenses and rock fragments No odors were present and no visible staining
existed within the core There were no elevated readings with an electra and/or PID Total coring
depth was 4 5 feet before refusal was encountered

Location 16 was first moved from its planned location to keep RFETS 10 foot minimum distance
from utilities and then an offset was required due to refusal at three feet The offset was
positioned one foot east of the moved location Soils from the offset were light brown, sandy-
silty clays with sandstone pebbles, gravel lenses and rock fragments There were no odors, no
visible staining and no elevated readings with an electra and/or PID Total core depth at the
offset was five feet

Location 17 was required to keep RFETS 10 foot minimum distance from utilities and two offsets
were required to obtain sufficient sample At the final offset, soils were ight brown, sandy silty
clays with sandstone pebbles, gravel lenses and rock fragments There were no odors, no
apparent staining and no elevated readings with an electra and/or PID Total core depth was 5 4
feet prior to encountening refusal

W
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Location 18 was completed after an offset was utilized The soils were hght brown, sandy silty
clays with sandstone pebbles, gravel lenses and rock fragments There were no odors, no

?pr;arent staining and no elevated readings with an electra and/or PID  Total core depth was six
ee

At Location 19, solls were ight brown, sandy silty clays with sandstone pebbles, gravel lenses
and rock fragments There were no apparent odors or stains and no elevated readings with an
electra and/or PID The total coring depth was 5 7 feet

Location 20 was moved approximately 25 feet south of its planned location due to refusal
(concrete walkway) below the B123 courtyard fill matenal Fill matenal at Location 20 was 1 5 feet
on top of ground surface The fill matenal was placed within the courtyard after demolition of the
building to create one plane from east to west wings Once ground surface was reached, a clean
core barrel was positioned into the “pilot” hole and conng was completed Soils were light brown
in color, moist sandy-silty clays with sandstone pebbles, gravel lenses and rock fragments
Within the coring sample were decomposing organics (roots and grass from trees and lawn which
existed prior to demolition and fill placement) There were no odors or staining and no elevated
readings with an electra and/or PID The total coring depth was six feet

Similar to Location 20, Location 21 was cored after the fill matenal above ground surface was pre-
dnlled The sample from Location 21 contained an abundance of gravel and rock fragment matenal
Adequate sample was obtained, but it was noted that a large amount of the core contained
gravel The solls within the core were light brown sandy siity clays with sandstone pebbles,
gravel and rock fragments There were no apparent odors or stains and no elevated readings
with an electra and/or PID Total coring depth was four feet

At Location 22, solls were light brown, sandy siity clays with sandstone pebbles, gravel lenses
and rock fragments There were no apparent odors or staining and no elevated readings with an
electra and/or PID Total conng depth was six feet below ground surface

The remaining sampling locations were situated on the Building 123 pad and concrete oonngi was
necessary to access soils beneath the slab Each concrete core was approximately eight inches
In depth and three inches in diameter

At Location 23-1, an offset was needed due to refusal at the planned location The offset was
positioned 1 foot east of the planned location Soils at the offset were light brown, sandy siity
clays with sandstone pebbles, gravel lenses and rock fragments. There were no apparent odors
or stalnmfg and no elevated readings with an electra and/or PID Total coning depth at the offset
was 5 6 feet

Locations 24-2, 25-3, 26-4 and 28-6 were all completed at the planned locations Solls for the
four locations were 1dentical, hight brown, sandy silty clays with sandstone pebbles, gravel
lenses and rock fragments There were no apparent odors or staining and no elevated readings
with an electra and/or PID Total coring depth for each location was six feet

At Location 27-5, a rock was pushed from one foot to three feet below ground surface An offset
was performed one foot east of the planned location Soils from the offset were light brown,
sandy silty clays with sandstone pebbles, gravel lenses and rock fragments There were no
apparent odors or staining and no elevated readings with an electra and/or PID Total coring
depth at the offset was five feet
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Locations 29-7, 30-8, and 31-9 were planned around a cesium well in former Room 109B Due to
volids in excess of 6 feet, the sampling points were relocated to access sufficient soils for
analysis These three locations were positioned adjacent to the cesium well, as close as
possible to the planned locations All three locations had similar soil descriptions soils were light
brown with some iron stained sandy silty clays, sandstone pebbles, gravel lenses and rock
fragments There were no apparent odors and no elevated readings with an electra and/or PID
Total coring depth for each location was six feet

Location 32-10 contained solls that were light brown, sandy silty clays with sandstone pebbles,
gravel lenses and rock fragments There were no apparent odors or staining and no elevated
readings with an electra and/or PID Total coring depth at the offset was five feet

At Location 33-11, two offsets were performed On the final offset (1 5 feet south of the planned
location) adequate soils were obtained for analysis Soils were light brown, moist clays with
some iron stained sands, sandstone pebbles, gravel lenses and rock fragments There were no
?pparent odors and no elevated readings with an electra and/or PID Total coring depth was six
eet

Location 34-12 contained light brown, moist clays with some iron stained sands, sandstone
pebbles, gravel lenses and rock fragments There were no apparent odors and no elevated
readings with an electra and/or PID  Total coring depth was 5 4 feet

At Location 35-13, two offsets were performed due to voids at three to six feet at the planned
location and first offset (two feet west of the planned location) The final offset was positioned
three feet north and three feet west of the planned location At the final offset, adequate soils
were obtained for analysis Soils were light brown, sandy silty clays with sandstone pebbles,
gravel lenses and rock fragments There were no apparent odors or staining and no elevated
readings with an electra and/or PID Total coring depth at the final offset was 5 10 feet

Location 36-14 was sampled at the planned location  Soils were light brown, moist clays with
some Iron stained sands, sandstone pebbles, gravel lenses and rock fragments There were no
?pparent odors and no elevated readings with an electra and/or PID Total conng depth was six
eet

Locations 37-15, 38-16 and 39-17 were relocated to keep RFETS 10 foot minimum distance from
utiities and then cored All three samples consisted of soils that were light brown with some iron
stained sandy silty clays, sandstone pebbles, gravel lenses and rock fragments. There were no
apparent odors and no elevated readings with an electra and/or PID Total coring depth for each
location was six feet

Locations 40-18 and 41-19 were similar in description, except Location 41-19 was relocated to
keep RFETS 10 foot minimum distance from utilites Soils for both locations consisted of soils that
were light brown with some iron stained sandy silty clays, sandstone pebbles, gravel lenses
and rock fragments There were no apparent odors and no elevated readings with an electra
and/or PID Total conng depth for each location was six feet
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At Location 42-20, after the first two feet of soil was pulled from the ground, refusal was
encountered When the geoprobe was removed from the ground, the location was monitored and
revealed fixed alpha readings detected at 780 dpm The solls extracted, the geoprobe coring
barrel and equipment did not have elevated readings contained within and/or on its surfaces

Solls were placed back into the hole and sampling was stopped per radiological operations
instructions It was discussed that the offset needed to complete this location would not be
performed until the final day of sampling (three days later) When the offset was completed
(located six inches north of the onginal location), it revealed elevated alpha readings at 240 dpm
Sampling continued until adequate sample was retneved for analysis When adequate solls
were obtained for analysis, the alpha readings dropped down to background levels or below
detection imit  The geoprobe equipment and composited solls in the stainless steel bowls did not
have elevated readings on its surfaces It was then determined that a radon pocket was the
cause of the elevated readings The solls utiized for analysis at the offset were ight brown,
sandy silty clays with sandstone pebbles, gravel lenses and rock fragments. There were no
apparent odors and no elevated readings once samples were being prepared for jarmng Total
depth at the offset was six feet

The soil descriptions for Locations 43-21, 44-22, 45-23, 46-24, 47-25 and 48-26 were Identical,
although an offset was needed for 43-21 and Location 47-25 was moved to keep RFETS 10 foot
minimum distance from utilities Solls at these locations were light brown, sandy silty clays with
sandstone pebbles, gravel lenses and rock fragments There were no apparent odors or staining
andfno elevated readings with an electra and/or PID Total coring depth at these locations were
six feet

3.0 QUALITY ASSURANCE/DATA USABILITY EVALUATION

This section provides the preliminary results of Environmental Restoration Management's
Procedure 2-G32-ER-ADM-08 02, Evaluation of ERM Data for Usability in Final Reports,
hereafter referenced as the data usability procedure The data usability procedure was
implemented to determine the usability of analytical results generated from the subsuperficial soil
sampling program implemented at Building 123 The analytical results will be used to score under
building contamination at Bullding 123 relative to RFCA soil action levels This score will be
subsequently ranked (ER Ranking) in relation to other sites at the RFETS for remediation
priorntization The data evaluated by this procedure include subsurface soil samples analyzed for
radionuclides, volatiles, and semi-volatiles that were collected in support of the Soif Sampling and
Analysis Plan to Charactenze Individual Hazardous Substance Sites (IHSS) 121 and 148 at
Building 123, Revision 1, May 1998

This evaluation was conducted with preliminary analytical results available as of August 25,
1998, therefore a complete data set was not evaluated Dewviations in performing data usability
procedure consist of performing the procedure on data provided to RMRS by K-H Analytical
Services Division in facsimile preliminary hardcopy format Therefore, these data were not
acquired from the Soil Water Database (SWD) as required in the data usability procedure and
these data were neither verified nor validated In addition, the data usability procedure was
inihated without a complete data set (1 e , preliminary results were not available from all samples
collected), therefore, completeness, and comparability could not be evaluated at this time
Preclzlsmn, accuracy, and representativeness were evaluated as part of the data usability
evaluation
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31 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS, AND
COMPARABILITY (PARCC)

3.1.1 Precision

Precision is a quantitative measure of data quality that refers to the reproducibility or degree of
agreement among replicate of duplicate measurements of a parameter The closer the numencal
values of the measurements are to each other, the lower the relative percent difference (RPD) and
the greater the precision The RPD for results of duplicate and replicate samples was tabulated
according to matrix and analytical suites to compare for compliance with established DQOs

Use of soil sample field duplicates was the pnimary method of evaluation for overall precision for
the Building 123 under building charactenzation program One field duplicate collected for each 20
real samples collected was the frequency requirement for the evaluation of precision Forty-eight
(48) real soll samples were collected in support of the Building 123 project (Attachment 1) Based
on this number of samples, three duplicate samples were required to meet the duplicate sample
collection frequency identified in the SAP Three duplicate soil samples were collected from
Locations BH-20, BH 30-8 and BH 40-18

For radionuclide analyses, the normalized absolute difference between the real sample and field
duplicate I1s evaluated to determine If the resuits differ significantly when compared to their
respective total propagated uncertainty If the normalized absolute difference 1s greater than 1.96,
results are qualified as estimated Appendix G provides the results of the precision evaluation on
radiochemical analyses All values were below the 1 96 threshold and are therefore not qualified

Volatile and semi-volatile results were available from all three duplicate and associated real

samples with the exception of volatile results at Location BH 20. The data quality objective for

field duphicate samples for non-radionuclides is <40% RPD for soils RPDs were calculated for

2nalyteds w||-t|h results above their respective defection imits Summary results are provided in
ppendix

Overall, the RPDs of less than or equal to 40% for VOC samples were based on analytical data
available at the time of this evaluation Duplicate resulits for Borehole 20 were not available when
performing this evaluation resulting in only 66% overall precision compliance for VOC analyses

Duplicate and real sample results for two semi-VOA analyses were below the required detection
himits for all analytes RPDs could not be calculated for these two samples However,
qualitatively the sample results may be interpreted to represent precision RPDs of 150% and
122% for Phenanthrene and Pyrene respectively were calculated from Semi-VOA results from
samples collected at Borehole 20 These results appear to represent hetrogeneity of the sample
matenal These exceedences resulted in only two of three duplicate samples meeting RPD
thresholds for a 66% overall precision compliance of Semi-VOA analyses Table 3-1 presents
the overall precision compliance of the sampling program
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Table 3-1 Building 123 Subsurface Soils - Overall Precision Compliance Results

Am-241 Soll 48 3 3 100%

Cunum- Soll 48 3 3 100%
243/244

" Pu-239/240 Soil 43 3 3 100%

U-234/235 Soll 48 3 3 100%

U-235 Soil 48 3 3 100%

U-238 Soll 48 3 3 100%

S olls o

Semi-VOCs*® Solls 48 3 2 66%

1) VOC results were not available for Location BH 20 at the time of the evaluation
2) Semi-VOC results were below the detection limit for two samples, and therefore RPDs were
not calculated Precision was qualitatively attained for these two samples

3.1.2 Accuracy

SAP vs Actual Method Detection Limit Evaluation

Accuracy is a quantitative measure of data quality that refers to the degree of difference between
measured or calculated values and the true value of a parameter The closer the measurement to
the true value, the more accurate the measurement The actual analytical method and detection
himits were compared with the required analytical method detection limits for VOC, semi-VOCs,
and Radiochemical methods The results of the detection imit compansons are provided in Table
3-2

Radiochemical analytical methods were performed utilizing alpha spectroscopy methods as
outlined in the K-H ASD Isotopic Determination by Alpha Spectrometry Moduie, RC01-B 3

VOCs were determined by SW-846 Method 8260A, Volatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS) Capillary Column Technique Semi-VOCs were
determined by SW-846 Method 8270B, Semi-volatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS) Capillary Column Technique The TCLP target
analyte list was selected for both the VOC and Semi-VOC analyses
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Table 3-2 Building 123 Subsurface Soils — Analytical Detection Limits

| Not Specified

Alpha K-H ASD 0 3 pCi/g
Spectrometry | Alpha Spec_
0Py Alpha K-H ASD Not Specified 03 pCvg 03 pCl/g
Spectrometry | Alpha Spec
= Alpha K-H ASD Not Specitied 10 pCig 10 pCi/g
Spectrometry | Alpha Spec
=0 Alpha K-H ASD Not Specified 10 pCi/g 10 pCi/g
Spectrometry | Alpha Spec
U Alpha K-H ASD Not Specified 10 pCi/g 10 pCirg
Spectrometry | Alpha Spec
Volatile EPA 8260A EPA 8260A Not Specitied 5 ug/kg - b ug/kg
Organic CLP List (most (most
Compounds analytes) analytes)
Semi-volatile EPA 82/0B EPA 82/0B | Not Speciiied 660 ug/kg 660 ug/kg
Organic CLP List (most (most
Compounds analytes) analytes)

'Guidance Provided in Environmental Monitoring Support Laboratory (EMSSL)-LV 0539-17,
Radiological and Chemical Analytical Procedures for Analysis of Environmental Samples, March

1979

Actual detection limits for alpha spectroscopy, VOCs and Semi-VOCs performed are acceptable
for these data’s intended use of scoring the under buillding contamination In relation to RFCA soil
action levels and subsequent site ranking

31.3 Representativeness

Representativeness s a qualitative charactenstic of data quality defined by the degree to

which the data absolutely and exactly represent the characternstics of a population
Reproducibility 1s accomplished by obtaining an adequate number of samples from

appropriate spatial locations within the medium of interest

3.14 Completeness

Completeness is a qualitative measure of data quality expressed as a percentage of validated
or acceptable data obtained from a measurement system A completeness goal of 90% was
set for the Building 123 SAP Real samples and QC samples are to be reviewed for data
usability and achievement of internal DQO usability goals Completeness could not be
evaluated on the Building 123 data because only a partial data set was available at the time
the usability evaluation was conducted

3.1.5 Comparability

Comparabil

1s a quahtative measure defined by the confidence with which one data set can

be compared to another Comparability 1s to be attained through consistent use of industry
standards (e g SW- 846) and standard operating procedures, both in the field and in the
laboratories Comparability could not be evaluated at this time because only a partial data set
was available However, based on analytical results at the time of this evaluation, specific
analytical methods were maintained for each analysis
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The actual sample location depths were compared with those stated in the SAP and organized
by area of concern Deviations were identified and provided in Table 3-3 below Justification

for deviations are discussed and provided in Section 2 2

_ able 3

' Potential OC !

-3 Copario of Boris ropsed and Borin

0-6 feet

leted _

Unpaved Areas 3 8 0-6 feet | +5 Borings
Contamination

OPWLs Potential 14 0-6 feet 16 0-6 feet | +2 Borings
Contamination

Underground Potential 3 0-1 foot 3 0-6 feet | Sampled

Process Waste | Contamination collected

Lines from 0-6 feet

PACs Potential 3 0-6 feet 2 0-6 feet -1 Bonng
Contamination

Sumps, pump Potential 10 0-6 feet 13 0-6 feet Sampled

stations, Contamination collected

junctions, 3 0-1 foot from 0-6 feet

elbows

Random Potential 10 6 feet 6 0-6 feet | -4 Borings

Sampling (West | Contamination

Side)

It should be noted that boreholes onginally intended to charactenze the OPWLs and
Underground Process Waste Lines could not be completed within the pipeline trench due to
conflict with Site Procedure 1-B37-HSP-12 08 This procedure required the relocation of the
boring a minimum of 10 feet away from the pipeline and therefore sample results may not be
representative of actual contaminant concentrations within the pipeline trench It is assumed
that the pipeline was constructed of bedding matenal, which has a higher permeability than
natural solls at the site  Contaminants would preferentially migrate within the bedding matenal
to low points or to the manhole excavation Bornings completed 10 feet away from the
excavation may not encounter contamination onginating from the pipeline

3.2 EQUIPMENT RINSATE BLANK EVALUATION

Equipment nnsate samples associated with the real samples must also be evaluated to determine
If accuracy was affected (biased toward false positives) by cross-contamination during sampling
or shipment Results for alpha spectrometry, volatile and semi-volatile organic compounds from
thee eqlwpment blanks (RINs 98A5067, 98A5178, and 98A5145) were available at the time of
this evaluation

Radionuclide Equipment Rinsate Blank Results — Results for all three ninsate blank samples
indicated that 241Am, 239/240Pu, 233/234U, 235U, 238U, and 238U were all below their
respective RDLs Qualifiers were not available for these data at the time of this evaluation
Therefore, at this time, 1t appears no radionuclides were detected in ninsate samples

¥
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VOC Equipment Rinsate Blank Results — Acetone was detected at 7 23 ug/L. 1n the
equipment nnsate sample collected for RIN 98A5178 Acetone i1s a common laboratory
contaminant The EPA states that positive sample results should be reported unless the
concentration of the compound in the sample Is less than or equal to 10 times (10x) the amount In
any blank for the common volatile laboratory contaminants (methylene chlonde, acetone, and 2-
butonone), or five times (5x) the amount of other volatile compounds Based on this guidance,
sample results for acetone in RIN 98A5178 less than 72 3 ug/l may be qualified by elevating the
quantitation imit to the concentration found in the sample Samples analyzed for acetone under
other RINs exceed acetone resuits in RIN 98A5178 and would be used to score the Site
However, raising the quantitation imit for acetone results in RIN 98A5178 would have no effect
gn the outcome of the scoring, and therefore was not conducted All results were treated as
etects

Semi-VOC Equipment Rinsate Blank Restults - Phenol, Diethylphalate, Di-n-butylphthalate,
bis (2-Ethylhexyl) phthalate were detected in equipment blanks Diethylphalate, Di-n-
butylphthalate, bis (2-Ethylhexyl) phthalate are known to be common laboratory contaminants
Positive sample results are to be reported unless the concentration of the compound in the
sample 1s less than or equal to 10 times the amount in any blank for common phthalate
contaminants, or 5 imes the amount for other compounds

Phenol was detected in three soil samples at 49 0, 50 59, and 64 ug/LL.  Sample results are
greater than five imes the blank results for all real samples and therefore, the results remain as
positive sample results Maximum concentrations of Diethylphalate, Di-n-butylphthalate, and bis
(2-Ethylhexyl) phthalate in soil samples also exceeded ten times the concentrations in blanks and
therefore would remain as positive sample results Qualifying results less than ten times the
concentration in blanks would not impact the scoring of the Building 123 site because only the
maximum result 1s used for scoring Therefore soil samples with phthalate resuits below ten times
the concentration in blanks were not qualified and treated as detects Table 3-4 presents
equipment nnsate results

Table 3-4 Equipment Rinsate Sample Results

VOCs Ali VOCs U All VOCs U
Acetone(V) 723

Semi1-VOCs

Phenol (SV) 319 J 50 J
Diethylphalate (SV) 157 J 20 J
Di-n-butylphthalate (SV) 151 J

(2-Ethylhexyl) phthalate]

Am-241 1 67E-02 NA 5 27E-03 NA 2 42E-02 NA

Pu-239/240 6 91E-02 NA 1 03E-01 NA 1 11E-02 NA
Uranium-233/234 4 14E-02 NA 5 75E-02 NA 7 14E-02 NA
Uranium-235 8 19E-03 NA 5 65E-03 NA 3 36E-02 NA
Uranium-238 2 51E-03 NA 4 27E-02 NA 3 34E-02 NA

NA = Not available
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4.0 CONCLUSION

Preliminary results indicate that DQOs specific to the onginal work plans were met with respect

to accuracy, and precision with the exception of accuracy for semi-volatile compounds

Fundamental quality controls on the radiochemistry and organic compound analyses have

produced data which appear to be adequate to allow use within the context of their

representative three-dimensional locations, and with respect to current RFCA action levels
(Tier lor ll) However, bornings designed to characterize the OPWLs and Underground
Process Waste Lines were not constructed within the pipeline trench and therefore sample
results do not represent the condition of the pipelines but may be used to charactenze under
bullding contamination, unpaved areas and random areas west of Bullding 123

5.0 RESULTS

The following tables represent the maxmum activities detected for all Radionuclides, VOCs,
Semi-VOCs, Metals and Nitrates sampled and analyzed from the Building 123 area These
values will be utilized by Environmental Restoration for the ranking/evaluation of the UBC at

Building 123

Tables with complete analytical results from subsurface solls at Buillding 123 can be found in

Appendix A through E of this document

Table 5-1 Radionuclides - Maximum Activities Detected

Analyte CAS No RIN Location] Sample Results |Qualifier|

Depth (ft) (pCllgL

Americium-241 14596-10-2 98A5145-002 22 0-6 9 87E-02 J
Cunum-243/244 98A5145-002 22 0-6 4 62E-01
Plutonium-239/240 10-12-8 98A5145-004 24-2 0-6 2 13E-01 NA
Plutonium-242 98A5178-005 46-24 0-6 2 39E+00
Uranium-232 7440-61-1 98A5080-005 6 0-58 5 67E-02 NA
Uranium-233/234 11-08-5 98A5178-008 42-20 0-6 1 23E+00
Uranium-235 11-08-5 98A5110-002 12 0-56 1 98E-01 NA
Uranium-238 15117-96-1 98A5110-007 17 0-54 7 94-01 J
Strontium-89/90 11-10-9 98A5080-005 6 0-58 1 31E+00 NA

NA - Qualifier not available from preliminary data sheet
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Table 5-2 Volatile Organic Compounds - Maximum Concentration

Detected
Analyte CAS No RIN Borehole| Sample Results [Qualifier
Depth (ft) {(ug/Kg)
Methylene chlonde 75-09-2 98A5110-003 003 13 05-15 34 B
Acetone 67-64-1 98A5110-010 003 20 0515 86 24
Carbon disulfide 75-15-0 98A5178-004 003 45-23 05-15 493 J
Chloroform 67-66-3 98A5178-005 003 46-24 05-15 247 J
2-Butanone 78-93-3 98A5110-003 003 13 05-15 72
Carbon tetrachlonde 56-23-5 98A5110-003 003 13 06-15 11
Tnchloroethene 79-01-6 98A5163-010 003 40-18 05615 523
4-Methyl-2-pentanone 108-10-1 98A5178-005 003 46-24 05-15 216 J
Tetrachloroethene 127-18-4 98A5110-002 003 12 0515 5 J
Toluene 108-88-3 98A5110-003 003 13 05-15 5 J
Ethylbenzene 100 5-151-4 98A5110-003 003 13 05-15 1 J
Xylene (total) 1330-20-7 98A5163-007 003 37-15 05-15 886
m,p-Xylenes 13-302-07 98A5163-007 003 37-15 05-15 592
o-Xylene 95-47-6 98A5163-007 003 37-15 05-15 258
Naphthalene 91-20-3 98A5110-003 003 13 05-15 16
1,2,3-Tnichlorobenzene 87-61-6 98A5110-003 003 13 05615 7
1,2,4-Tnchlorobenzene 120-82-1 98A5110-003 003 13 05-15 6
1,2,4-Trnimethylbenzene 95-63-6 98A5178-005 003 46-24 0515 601
1,1,2- 76-13-1 98A5110-003 003 13 05-15 1 J
Trichlorotrifluorethane
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FINAL PRE-REMEDIAL INVESTIGATION

OF IHSS 121 AND 148

DATA SUMMARY REPORT

RF/RMRS-98-255 UN
REV 0, PAGE 25 of 27
Date Effective 9/25/98

Table 5-3 Semi-Volatile Organic Compounds - Maximum Concentration Detected

Analyte CAS No RIN Borehole| Sample Results [Qualifier
Depth (ft) (ug/Kg)

Pheno! 108-95-2 5145-009 004 29-7 0-6 65 J
2-Chlorophenol 95-57-8 5145-009 004 29-7 0-6 68 J
Benzoic Acid 65-85-0 5163-003 004 33-11 0-6 23675 J
Naphthalene 91-20-3 5110-008 004 18 0-6 230 J
4-Chloro-3-methylphenol 59-50-7 5145-009 004 29-7 0-6 58 J
2-Methyinaphthalene 91-57-6 5110-006 004 16 0-5 280 J
Acenaphthene 83-32-9 5110-006 004 16 0-5 340 J
4-Nitrophenol 100-02-7 5163-004 004 34-12 0-54 196 19 J
Dibenzofuran 132-64-9 5110-008 004 18 0-6 140 J
Diethylphthalate 84-66-2 5067-001 004 1 0-58 38 J
Fluorene 86-73-7 5110-008 004 18 0-6 280 J
Pentachlorophenol 87-86-5 5145-007 004 27-5 0-5 36 J
Phenanthrene 85-01-8 5110-006 004 16 0-5 1,500

Anthracene 120-12-7 5110-008 004 18 0-6 470
Di-n-butylphthalate 84-74-2 5067-001 004 1 0-58 55 J
Fluoranthene 206-44-0 5110-006 004 16 0-5 1,500

Pyrene 129-00-0 5110-006 004 16 0-5 1,300
Butylbenzylphthalate 85-68-7 5163-004 004 34-12 0-54 37 62 J
Benzo(a)anthracene 56-55-3 5110-006 004 16 0-5 570

Chyrsene 218-01-9 5110-006 004 16 0-5 660
bis(2-Ethylhexyf)phthalate 117-81-7 5145-004 004 24-2 0-6 350 J
Benzo(b)fluoranthene 205-99-2 5110-006 004 16 0-5 670
Benzo(k)fiuoranthene 207-08-9 5110-006 004 16 0-5 520
Benzo(a)pyrene 50-32-8 5110-006 004 16 0-5 760
indeno(1,2,3-cd)pyrene 193-39-5 5110-006 004 16 0-5 500
Dibenz(a,h)anthracene 53-70-3 5110-006 004 16 0-5 300 J
Benzo(g,h,t)perylene 191-24-2 5110-006 004 16 0-5 550
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DATA SUMMARY REPORT

RF/RMRS-98-255 UN
REV 0, PAGE 26 of 27
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Table 5-4 Metals - Maximum Concentration Detected

Analyte CAS No RIN Borehole| Sample Results |Qualifier
Depth (ft) (mg/Kg)

Aluminum 7429-90-5 98A5080-001 002 2 0-6 22,700
Antimony 7440-36-0 98A5178-008 002 42-20 0-6 67 B
Arsenic 7440-38-2 98A5178-008 002 42-20 0-6 14 B
Banum 7440-39-3 98A5110-007 002 17 0-54 102
Beryllium 7440-41-7 98A5163-001 002 31-9 0-6 17
Cadmium 7440-43-9 98A5178-004 002 45-23 0-6 12
Calcium 7440-70-2 98A5110-006 002 16 0-5 22,500
Chromium 7440-47-3 98A5178-008 002 42-20 0-6 36
Cobalt 7440-48-4 98A5163-004 002 34-12 0-54 211
Copper 7440-50-8 98A5178-005 002 46-24 0-6 193
Iron 7439-89-6 98A5178-006 002 47-25 0-6 21,800
Lead 7439-92-1 98A5178-006 002 47-25 0-6 122
Lithium 7439-93-2 98A5178-007 002 48-26 0-6 144 B
Magnestum 7439-95-4 98A5110-008 002 18 0-6 3,250
Manganese 7439-96-5 98A5145-005 002 25-3 0-6 234
Mercury 7439-97-6 98A5163-003 002 33-11 0-6 49
Molybdenum 7439-98-7 98A5178-005 002 46-24 0-6 82 B
Nickel 7440-02-0 98A5178-006 002 47-25 0-6 185
Potassium 7440-09-7 98A5178-005 002 46-24 0-6 2,160
Selenium 7782-49-2 98A5178-008 002 42-20 0-6 94 B
Silver 7440-22-4 98A5163-007 002 37-15 0-6 18
Sodium 7440-23-5 98A5178-006 002 47-25 0-6 9,750
Strontium 7440-24-6 98A5110-008 002 18 0-6 493
Thallium 7440-28-0 98A5163-003 002 33-11 0-6 1 B
Tin 7440-31-5 98A5178-006 002 47-25 0-6 31 B
Uranium 7440-62-2 98A5110-010 002 20 0-6 13 B
Vanadium 7440-62-2 98A5110-010 002 20 0-6 546
Zinc 7440-66-6 98A5178-005 002 46-24 0-6 469
Table 5-5 Nitrates - Maximum Concentration Detected

Analyte CAS No RIN Borehole| Sample Resuilt [Qualifier

Depth (ft) (ugl Kg)

Nitrate/Nitrite as N 1-005 98A5163-002 005 32-10 0-5 66 6
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Appendix A
Building 123 Subsurface Soils - Radionuclide Results
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FINAL PRE-REMEDIAL INVESTIGATION RF/RMRS-98-255 UN
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DATA SUMMARY REPORT Date Effective 9/25/98

Appendix B
Building 123 Subsurface Soils - VOC Results
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FINAL PRE-REMEDIAL INVESTIGATION RF/RMRS-98-255 UN

OF IHSS 121 AND 148 REV 0, PAGE C-1of C-6

DATA SUMMARY REPORT Date Effective 9/25/98
Appendix C

Building 123 Subsurface Soils - Semi-VOC Results
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FINAL PRE-REMEDIAL INVESTIGATION RF/RMRS-98-255 UN
OF IHSS 121 AND 148 REV 0, PAGE D-1 of D-8
DATA SUMMARY REPORT Date Effective 9/25/98

Appendix D
Building 123 Subsurface Soils - Metals Results
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FINAL PRE-REMEDIAL INVESTIGATION RF/RMRS-98-255 UN

OF IHSS 121 AND 148 REV 0, PAGE E-1 of E-3
DATA SUMMARY REPORT Date Effective 9/25/98

Appendix E
Building 123 Subsurface Soils - Nitrate Results




APPENDIX E
Building 123 Subsurface Soils
Nitrate Results

[ 98A5067-001 021 |

Nitate/Nitnte as N

1 U

2 0-6 98A5080-001 009 | Nitate/Nitrite as N 28 B

3 0-6 98A5080-002 009 | Nitate/Nitrite as N 1 U

4 0-6 898A5080-003 009 | Nitate/Nitnite as N 11 B

5 0-6 98A5080-004 009 | Nitate/Nitrite as N 1 U
HG 0-58 98A5080-005 009 | Nitate/Nitnte as N 41 B

7 0-6 98A5080-006 009 | Nitate/Nitrite as N 54

8 057 98A5080-007 009 | Nitate/Nitrite as N 1 U

9 0-6 98A5080-008 009 { Nitate/Nitrite as N 13 B

10 0-52 98A5080-009 009 | Nitate/Nitnte as N U

11 0-5 98A5110-001 005 | Nitate/Nitrite as N 1 )

12 0-56 98A5110-002 005 | Nitate/Nitrite as N 12

13 0-5 98A5110-003 005 | Nitate/Nitrite as N 1 u

14 0-4 98A5110-004 005 | Nitate/Nitnite as N 104

15 045 98A5110-005 005 | Nitate/Nitrite as N 317

16 0-5 98A5110-006 005 | Nitate/Nitnte as N 149

17 0-54 98A5110-007 005 | Nitate/Nitnte as N 115

18 0-6 98A5110-008 005 | Nitate/Nitrite as N 195

19 0-57 98A5110-009 005 | Nitate/Nitrite as N 178

20 0-6 98A5110-010 005 | Nitate/Nitnite as N 1 U

21 0-4 98A5145-001 005 | Nitate/Nitrite as N 12

22 0-6 98A5145-002 005 | Nitate/Nitnte as N 14

23-1 0-56 98A5145-003 005 | Nitate/Nitnte as N 22

24-2 0-6 98A5145-004 005 | Nitate/Nitnte as N 16

25-3 0-6 98A5145-005 005 | Nitate/Nitrite as N 38

26-4 0-6 98A5145-006 005 | Nitate/Nitrite as N 79

27-5 0-5 98A5145-007 005 | Nitate/Nitrite as N 53

28-6 0-6 98A5145-008 005 | Nitate/Nitnte as N 39

29-7 0-6 98A5145-009 005 | Nitate/Nitrite as N 27

30-8 0-6 98A5145-010 005 | Nitate/Nitnte as N 162

319 0-6 98A5163-001 005 | Nitate/Nitnte as N 898

32-10 0-5 98A5163-002 005 | Nitate/Nitrite as N { 666

33-11 0-6 98A5163-003 005 | Nitate/Nitnte as N 33

34-12 0-54 98A5163-004 005 | Nitate/Nitnte as N 78

35-13 0-51 98A5163-005 005 | Nitate/Nitrite as N 62

36-14 0-6 98A5163-006 005 | Nitate/Nitrite as N 37

37-15 0-6 98A5163-007 005 | Nitate/Nitrite as N 10

38-16 0-6 98A5163-008 005 | Nitate/Nitnte as N 45

39-17 0-6 98A5163-009 005 | Nitate/Nitnite as N 19

40-18 0-6 98A5163-010 005 | Nitate/Nitrite as N 298

41-19 0-6 98A5178-001 005 | Nitate/Nitnte as N 239

42-20 0-6 98A5178-008 005 | Nitate/Nitrteas N [ 396

43-21 0-6 98A5178-002 005 | Nitate/Nitnte as N 159

44-22 0-6 98A5178-003 005 | Nitate/Nitrite as N 156

45-23 0-6 98A5178-004 005 | Nitate/Nitrniteas N | 529

46-24 06 98A5178-005 005 | Nitate/Nitnteas N | 24 4

47-25 06 98A5178-006 005 | Nitate/Nitnte as N 145

48-26 0-6 98A5178-007 005 | Nitate/NtnteasN | 388




FINAL PRE-REMEDIAL INVESTIGATION RF/RMRS-98-255 UN

OF IHSS 121 AND 148 REV 0, PAGE F-1of F-3

DATA SUMMARY REPORT Date Effective 9/25/98
Appendix F

Building 123 Actual Sample Location

Survey Elevation Points




FINAL PRE-REMEDIAL INVESTIGATION
OF IHSS 121 AND 148

DATA SUMMARY REPORT

RF/RMRS-98-255 UN
REV 0, PAGE F-2 of F-3
Date Effective 9/25/98

Building 123 Actual Sample Location Survey Elevation Points

Descniption Northing Easting Elevation
1 749247 7 20817857 6029 7
2 749173 9 2081772 4 60334
3 749126 3 2081800 2 6031 1
4 749146 5 2081784 5 6032 2
5 approx 749144 9 20817727 6033 8
6 749048 7 2081785 2 60330
7 749070 5 2081792 2 6032 4
8 7491013 2081776 9 60327
9 749014 8 2081754 9 6033 1
10 749028 1 20817320 6033 8
11 749050 3 2081663 9 6034 5
12 748994 6 2081682 4 6034 3
13 749082 1 2081682 4 6035 3
14 749065 4 20816118 6034 8
15 7491136 2081610 4 6034 9
16 7491650 2081605 6 6035 2
17 749199 6 2081607 4 6035 5
i8 749232 3 2081688 2 6033 6
19 749231 4 20817255 6033 3
20 749117 4 2081713 0 6035 1
21 749127 2 2081682 7 6035 3
22 749004 0 2081608 6 6035 6
23-1 749087 6 2081658 9 60356
24-2 749100 0 2081658 1 6035 6
25-3 749112 3 2081657 4 6035 6
26-4 749095 7 2081657 2 60356
27-5 749138 8 2081658 0 6035 6
28-6 749147 3 2081654 7 60355
29-7 749202 1 2081621 9 60355
30-8 749202 9 2081625 3 60355
31-9 749194 9 2081630 3 6035 5
32-10 749187 6 2081642 4 6035 5
33-11 7491716 2081653 2 6035 6
34-12 749214 6 2081659 8 6035 6
35-13 749206 4 2081680 1 6035 6
36-14 7492137 2081680 8 6035 6
37-15 749217 2 2081696 5 6035 6
38-16 749214 8 2081699 6 6035 6
39-17 749208 2 2081723 0 60355
40-18 7491757 2081724 8 60355
41-19 749164 6 2081724 9 6035 6
42-20 7491810 2081701 9 6035 5
43-21 749189 5 2081765 5 6035 6
44-22 749169 7 20817657 6035 5
45-23 749142 3 2081765 6 6035 5

Project 123 Boreholes
Survey 08/06/98

Coordinate Listing (State Plane)



FINAL PRE-REMEDIAL INVESTIGATION
OF IHSS 121 AND 148

RF/RMRS-98-255 UN
REV 0, PAGE F-3 of F-3

DATA SUMMARY REPORT Date Effective 9/25/98
46-24 749062 5 2081721 4 6035 6
47-25 749096 1 2081728 2 6035 4
48-26 7491317 2081738 5 6035 6




FINAL PRE-REMEDIAL INVESTIGATION RF/RMRS-98-255 UN

OF IHSS 121 AND 148 REV 0, PAGE G-1 of G-2
DATA SUMMARY REPORT Date Effective 9/25/98

Appendix G

Radionuclide Precision Evaluation Results
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FINAL PRE-REMEDIAL INVESTIGATION RF/RMRS-98-255 UN
OF IHSS 121 AND 148 REV 0, PAGE H-1 of H-2
DATA SUMMARY REPORT Date Effective 9/25/98

Appendix H
Volatile and Semi-Volatile Organics

Precision Evaluation Results
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FINAL PRE-REMEDIAL INVESTIGATION RF/RMRS-98-255 UN

OF IHSS 121 AND 148 REVISION 0

DATA SUMMARY REPORT Date Effective 9/25/98
Attachment 1

Actual Soil Sampling Locations/Borehole Map



FINAL PRE-REMEDIAL INVESTIGATION
OF {HSS 121 AND 148
DATA SUMMARY REPORT

RF/RMRS-98-255 UN
REVISION O
Date Effective 9/25/98

Attachment 2

Common Data Qualifiers



EXEDlEY A Cominon Data Qualifiers

Qualifier

Description

A

This annotation 1s utihized to indicate that a TIC s a suspected aldol-
condensaton product formed during sample processing and cautson should
be applied in interpretng, these resuits

This qualitier 1s used when the analyte 1s found in the associated blank and
1 the sumple It indicates possible or probable blank contamination and
warns the data user to use caution when spplying the results of this
analyte

BQL

Below Quantitation Limst (BQL) indicates the compound was not detected
in the sample above the practical quantitation hmit

Indicates that a pestncide identification has been confirmed utihzing GC/MS
techmiques

Indicates the sample extract was diluted by the factor listed due to the
sample matnx and/or concentration levels  All method detection limuts or
practical quantitation hmuts for the pacticular sample ace thecefore
creased by this dilution factor

Indicates that the concentration of the specific compound exceeded the
calibration range of the instrument for that paruicular analysis

Indicates an estimated value This 15 used either when esumating a
concentration for TICs or when mass spectral data indicate the presence of
a compound that meets the identification criteria but the result 1s less than
the sample quantitation himit

MDL

The Method Detection Limit (MDL) (s defined as the minimum
concentration of a substance that can be measured and reported with 99
percent confidence that the analyte concentration 1s greater than zero

ND

Indicates the compound or analyte was not detected in the sample above
the method detection limit or the practical quantitation fimit for the
particular analysis

PQL

The Practical Quantuation Limit (PQL) 1s the lowest level that can be
celiably achieved within spectfied limits of precision and accuracy durning
routine operating conditions

Indicates the compound was analyzed for but was not detected in the
sample above the apphcable quantitation it
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