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DRAFT
SAMPLING AND ANALYSIS PLAN
PRE-REMEDIATION INVESTIGATION OF
THE MOUND, 903 PAD AND TRENCH T-1

1. INTRODUCTION

This Sampling and Analysis Plan (SAP) describes the steps necessary to
collect data to charactenze Trench T-1 (IHSS 108), and define the areal extent
of the volatile organic compound (VOC) contamination at the Mound Site (IHSS
113), and the 903 Pad (IHSS 112) in support of early removal actions The
objective of the SAP is to describe the specific data needs, sampling and
analysis requirements, data handling procedures, and associated Quality
Assurance/ Quality Control (QA/QC) requirements for the completion of soil gas
and subsurface soil sampling The data gathered from these activities will be
used to estimate volumes of soll requiring removal for treatment or disposal

1.1 Background

Trench T-1 (IHSS 108), is located southeast of the Protected Area fence and
north of Central Avenue as shown by Figure 1-1 The trench i1s roughly 150 feet
long by 20 feet wide by 10 feet deep Approximately 125 drums containing
depleted uranium chips, hydraulic oil, carbon tetrachlornide (CCl,), metal
turnings, distillation bottoms, copper alloy, and cemented cyanide waste are
believed to have been disposed in this trench from 1954 to 1962 (RF/ER-95-
0010, DOE 1995a) Previous investigations included soil gas and geoprobe
sampling of the area near the trench margins, ground penetrating radar (GPR),
and electromagnetic surveys (EM-31 and EM-61) over the trench The
electromagnetic survey results indicate metallic objects are bunied within the
trench Figure 1-2 illustrates a typical resistivity response within the trench

Due to concern about the suspected presence of pyrophoric uranium in some of
the drums disposed of in Trench T-1, no intrusive activities have occurred within
the trench boundaries Downgradient wells from the trench are subject to
influence from other IHSSs and do not provide sufficient information to
determine if Trench T-1 1s a source of the groundwater contamination found in
these wells Soll gas, soll core and/or non-aqueous phase liquid (NAPL)
samples from within the trench are required to determine the nature of
contaminants in the trench and whether these are a potential source of
contamination to surface water through a groundwater pathway

The Mound Stte 1s located north of Trench T-1, east of the Protected Area fence,
and west of the former east inner gate (Figure 1-1) Between 1954 and 1958,



1

drums containing hydraulic oil and carbon tetrachlonde (CCl,) contaminated
with depleted uranium and berylium were buried at this site  Additionally,
hustorical records show some of the buried drums contained tetrachloroethene
(PCE), ennched uranium, and plutonium (DOE 1991, Final Phase Il RFI/RI Work
Plan TM 1, RFP 903 Pad, Mound and East Trenches Areas, DOE 1992, Final
Historical Release Report for the Rocky Flats Plant)

In 1970, after it was discovered the integnty of the drums was failing and
leakage was detected, all the drums and the associated soils were removed
from the site Later investigations have found levels of volatile organic
compounds (VOCs) in groundwater samples downgradient from the site which
exceed the Action Levels and Standards Framework for Subsurface Solls as
established in Attachment 5 of the Rocky Flats Cleanup Agreement (March 14,
1996) Initial charactenization results indicate increasing concentrations of PCE
and TCE to a depth of 20 feet and decreasing concentrations below that depth
A more detailed account of contamination at this site 1s available in the Phase 1
RFI/RI Report for Operable Unit No 2 903 Pad, Mound, and East Trenches Area
Additional sampling 1s required to identify the amount of matenial which will
require removal and or treatment

The 903 Pad (IHSS 112) 1s located west of the former east inner gate and south
of Central Avenue at the western edge of the eastern buffer zone (Figure 1-1)
The site was previously used for storage of drums containing cutting fluids
contaminated with plutonium Leakage from the drums contaminated the area,
most of which i1s presently sealed under an asphalt cap Previous investigations
which included soil gas surveys, soll sampling, and groundwater monitoring
have shown VOC constituents present within the IHSS include trichloroethene
(TCE), PCE, and CCl, Additional sampling beneath the asphalt cap and the
area surrounding the cap is necessary to adequately i1dentify the area of VOC
contamination exceeding the RFETS Action Levels for subsurface soils Other
investigations are anticipated to determine the extent of radiological
contamination

1.2 Data Summary

Previous investigations within OU 2 have included soil gas sampling, surface
and subsurface soll sampling, as well as groundwater monitoring Tables 1 2-1
through 1 2-3 show the maximum concentrations detected for the Chemicals of
Concern within and near the Mound Site, Trench T-1, and the 903 Pad The
Chemicals of Concern for OU 2 were approved by the Department of Energy
(DOE), the Environmental Protection Agency (EPA), and the Colorado
Department of Public Health and Environment (CDPHE) in the Technical
Memorandum No 9 Chemicals of Concem, Human Health Risk Assessment
903 Pad, Mound, and East Trenches Areas Operable Unit No 2, August 1994
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MAP oF OPERABLE UNIT 2 INDIVIDUAL HAZARDOUS SUBSTANCE SITES



MAP OF OPERABLE UNIT 2 INDIVIDUAL HAZARDOUS SUBSTANCE SITES

FIGURE 1-1
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TaBLE 1.2-1
MaxiMuM CONCENTRATIONS OF CHEMICALS OF CONCERN DETECTS FOR
GROUNDWATER AND SUBSURFACE SoiLs Near [HSS 113

IHSS 113 (Mound Site)

LOCATION SAMPLE SAMPLE DEPTH ANALYTE RESULT | *LAB | SAMPLE
CODE NUMBER TYPE QUAL | DATE
174 13-4-07-23-87 GW 1,1-Dichloroethene 90 ug/l 23-Jul-87]
14495 BH20855WC BH 12 5-15 0 ft | Carbon Tetrachlonde 5 pg/kg J 19-May-95
21593 BH20197WC BH 24 1t Chioroform 66 png/kg 10-May-93
174 1-74-05-22-87 GW Chloroform 38 ugn 22-May-87]
14295 BH20840WC BH 5-81t Methylene chlonde {44,000 ng/kg 8 18-May-95
174 GW00639IT GW Methylene chlonde 4,100 pg/l B 15-Nov-90)
14295 BH20840WC BH 5-81 Tetrachloroethene 800,000 18-May-95
_ug/kg

174 1-74-05-22-87 GwW Tetrachloroethene 500,000 pg/t 22-May-87
174 1-74-05-22-87 GW Trchloroethene 18,000 pgt 22-May-87
14295 BH20857WC BH 167-16ft |Tnchloroethene 8,600 ug/kg DJ 18-May-95

3787 BH378700005 BH 00-50ft ]Arsenic 20 mg/kg 16-Jul-8
22393 GW02095GA GwW Arsenic 8 3 uG/L B 13-Feb-95

1791 GW02598IT GW Cadmum 4 8 ng/l 8 17-Mar-9
3787 BH378725BR BH 25 0 - 26 2 ft |Cadmium 3 3 mg/kg 17-Jul-87]
1791 GW02173IT GW Mercury 027 g/ 19-Dec-91
21793 BH20321WC BH 319-37 4 ft {Mercury 0 15 mg/kg 3-Jun-93
22393 GW02407GA GW Nitrate 2,920 pght 16-May-95
3787 BH37870005 BH 00-501t Amernicium-241 048 pCig 16-Jul-87
174 1-74-07-23-87 GW Amencium-241 0 16 pCu/l 23-Jul-87
14295 BH20837WC BH 00-35ft Plutontum-239/240 { 0 0316 pCvg 18-May-95
174 GWQ0639IT il Plutonium-239/240 0 0027pCu/i 15-Nov-90
14295 BH20837WC BH 00-35ft |Uranlum-233/234 19 28 pCi/g 15-May-95
22393 GWO02407GA GW Uranmum-233/234 8 8591 pCi/l 16-May-95
14295 BH20837WC BH 00-351t Uranium-235 1 535 pCvg 15-May-95
1791 GW01753GA Gw Uranium-235 0 8015 pCui 17-Nov-94
14295 BH20837WC BH 00-35ft {Uranium-238 101 1 pCvg 15-May-95
1791 GWO0287IT GW Uranium-238 4 087 pCul 14-May-92)

B - Detected concentration was less than CRDL and above 1DL, or activity exceeded minimal detectabile activity
D - Organics analysis performed at a dilution
E - Exceeds calibration range of instrument, or value is estimated due to interference
J - Positively identified below SQL - result Is estimated



TaBLE 1.2-2
Maximum CONCENTRATIONS OF CHEmMICALS oF CONCERN DETECTS FOR

GROUNDWATER AND SUBSURFACE SoiLs Near IHSS 108

IHSS 108 (Trench T-1)

LOCATION SAMPLE SAMPLE DEPTH ANALYTE RESULT | *LAB | SAMPLE
CODE NUMBER TYPE QUAL | DATE
4386 43-86-03-11-87 GW Carbon Tetrachlonde 6 ng/l 11-Mar-87]
2387 23-87-02-07-89 GW Chloroform 2 ug/l J 7-Feb-89
1891 BHO0126WCU2 B8H 13 2 - 13 4 ft | Methylene chlonde 30 ngkg B 13-Nov-91
12091 GW02876IT GW Methylene chlonde 16 Mg/l B 13-May-92
2387 23-87-05-03-89 Gw, Tetrachloroethene 74 ug/l 3-May-89
4386 43-86-03-11-87 GwW Trichloroethene 8 ug/l 11-Mar-87
3587 BH358718BR BH 184 - 195 ft |Arsenic 14 mg/kg 28-Jul-87]
12091 GWO028761T GW Arsenic 21pg/lf BN 13-May-92)
3587 BH358718BR BH 184 - 195 ft {Cadmium 3 3 mg/kg 28-Jul-87]
2387 GW02032IT GW Cadmium 26 ug/ 23-Nov-91
2387 GWO032561T GW Mercury 033 ug/ 30-Jul-92
12091 GWO02638GA GW Nitrate 5,190 pgh 31-May-95
12091 GW025141T GW Americium-241 109 pCi 27-Feb-92
3587 BH35870012 BH 00-123#t jAmencium-241 04 pCuyg 27-Jul-87]
12091 GW02116IT GwW Plutonium-239/240 0012 pCul 19-Dec-91
4386 GWO01670IT GW Uramum-233/234 9 858 pCu/l 20-Aug-91
3587 BH358718BR BH 18 4 - 19 5 ft |Uranium-233/234 097 pCvg 28-Jul-87]
1891 GW01281GA GW Uramum-235 0 579 pCwi 25-Aug-94]
4386 GWO01670IT GwW Uranium-238 7 628 pCit 20-Aug-91
3587 BH358718BR BH 18 4 - 19 5 ft {Uranium-238 091 pCvg 28-Jul-87

B - Detected concentration was less than CRDL and above IDL, or activity exceeded minimal detectable activity
E - Exceeds calibration range of instrument, or value is estmated due to interference
J - Posttively identified below SQL - result 1s estimated
N - Metals spike recoveries in the matnx spike sample did not meet advisory hmits
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TaBLe 1.2-3
Maximum CONCENTRATIONS OF CHEMICALS OF CONCERN DETECTS FOR

GROUNDWATER AND SUBSURFACE SoiLs NeEar IHSS 112

IHSS 112 (903 Pad)

LOCATION SAMPLE SAMPLE DEPTH ANALYTE RESULT | *LAB | SAMPLE
CODE NUMBER TYPE QUAL | DATE
6691 GWO03428IT GW 1,1-Dichloreethene 150pugn| E 28-Aug-92
6591 BHO1256WCU2 BH 21 1- 21 3 {t {1,1-Dichlaroethene Sugkgl J 3-Mar-92
6691 GW00384WC GW Carbon Tetrachlonde| 58,000 ugll] E 19-Mar-93
6591 BHO1256WCU2 B8H 21 1- 21 3 ft |Carbon Tetrachlonde 330 ugkgl E 3-Mar-92
6691 GWO00384WC GwW Chioroform 64,000 pg/lf E 19-Mar-93
6591 BHO1256WCU2 BH 21 1- 21 3 ft [Chloroform 240 ug/kg] E 3-Mar-92
6691 GW03848IT GwW Methylene chlonde 25000 gl E 17-Nov-92
6591 BHO1264WCU2 BH 43 5 - 43 7 ft | Methylene chlonde 66 ugkgl B 3-Mar-92
8891 GWO01764GA GwW Tetrachloroethene 20,000 pg/ 28-Nov-94
8891 BHO0954WCU2 BH 22 4 - 22 6 ft | Tetrachloroethene 110 ug/kg 3-Mar-92
8891 GW00385WC GwW Trichloroethene 4600pgly E 12-Mar-93
8891 BHO0954WCU2 BH 22 4 - 22 6 ft | Trichloroethene 27 ng/kg 3-Mar-92
6691 GW03428IT GW Vinyl chlonde 4090 E 28-Aug-92
8991 BHO0752WCU2 BH 280 - 32 0 ft |Arsenic 98 mgkg] B 11-Mar-92
8891 GWO03065IT GW Cadmium 217 ugh 23-Jun-92
9091 GWO02903IT GW Mercury 0 95 ng/i 20-May-92
8891 GW02647GA GwW Nitrate 32,200 ug/! 19-Jun-95
9091 GwW03432IT GwW Americium-241 30 03 pCv/!| 31-Aug-82
6691 BH00518WCU2 BH 20-80ft |Amencium-241 72 pCig 25-Feb-92
9091 GWO00388WC GW Plutonium-239/240 218 4 pCil 19-Mar-93
6691 BH00518WCU2 BH 20-80ft |Plutonium-239/240 68 0 pCi/g 25-Feb-92
8891 GW01247WC GwW Uranium-233/234 18 7 pCit 10-Sep-93
6591 BH01268WCU2 BH 44 0 - 50 0 ft | Uranium-233/234 14 pCi/g 4-Mar-92
8891 GW03849IT GW Uranium-235 1 pCul 17-Nov-92
6991 BHO0706WCU2 BH 14 0- 20 0 ft Uranium-235 0 118 pCi/g 26-Feb-92
8891 GW01247WC GwW Uranium-238 38 6 pCul 10-Sep-93
8891 BHO0550WCU2 BH 20-80ft [Uranium-238 21pCi/gl B 3-Mar-92

B - Detected concentration was less than CRDL and above [DL, or activity exceeded minimal detectable activity
E - Exceeds calibration range of instrument, or vaiue 1s estimated due to interference
dJ - Posttively identified below SQL - result is estimated
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Table 1 2-4 lists the established RFETS Action Levels for the VOC Chemicals of
Concern within QU 2 These Action Levels will provide a basis for accelerated
source removal actions within the Mound Site, Trench T-1, and the 903 Pad

TaABLE 1.2-4
RFETS AcrTioN LEVELS '
{| Chemical of Concern Action Levels (mg/kg)
l TCE 9 27 T
PCE 15
Carbon Tetrachlonde 110
TPH, fuel constituents (benzene) 8 08

' Action Levels and Standards Framework for Subsurface Soils as established
in Attachment 5 of the Rocky Flats Cleanup Agreement (March 14, 1996)

1.3 Conceptual Site Model

The surficial geology in this area consists of Quaternary alluvium and colluvium,
along with artificial fill, soil and debris deposits, and disturbed soil  The surficial
deposits overlie bedrock consisting of weathered claystone and minor bedrock
sandstones of Cretaceous Arapahoe and Laramie Formations Surficial
deposits consist of sandy clay and clayey gravel

The primary contaminant sources are located at the 903 Pad, Mound and East
Trenches areas Potential release mechanisms from contaminated soil to the
environment include storm water runoff, volatilization, wind suspension,
infiltration and percolation to groundwater, direct contact, root uptake, and
radioactive decay Transport media include groundwater, surface water, soll
gas, and air These release and transport mechanisms and affected media are
illustrated in the Conceptual Site Model (CSM) presented in Appendix B, Figure
10 1 Conceptual Site Model for Human Exposure Pathways Primary
subsurface soil contaminants and UHSU groundwater contaminants for each
IHSS are shown on Figures 1 3-1 and 1 3-2

11



GL 30 67

|| 92804200

$661 Avhugids Z-2 1 3uNOI4

V3NV Qvd £06 30v3uNns

3HL NI SINVNIAVINOD AMVAINd 3IHL 40
IN31X3 ONV 3UNLVN JHL 40 AMVANNS

NYId NYOM NOILVZINILOVYYHO
31S ONNOWN ANV S3IHON3NL
C ON LINN 378VY¥3d0
OpDJOj|O) ‘uep(on
84| ABojouyse) jDJUBLILOIIAUTG §iD]4 Axo0Yy
AOY3AN3 JO IN3INLYVYLIQ S N

30V4dNS H3LVM M334D

AYYANNOS SSHI EX)
KOIANTI00 (D

=
—-

AT Y3LYMONNOYD NSHN == ==

y UOS 3OVAHNSENS e
WOIANTIV SI¥14 AHO0M=H0 &Y

140434 1¥/138 3SVHd Z-NO  308N0S
Y3LYMANNOED

NOILVNV 1dX4

rF———————

0vZ/65£Z-Nd ONV
L#Z-NY Q3AI0SSIO ¥O4 SILALOY MDD
Qvd €08 GNNOWY GNV HIV3N3S
ST3ATY QAUVATI 1V 0¥Z/6€Z~nd
— ® 1vc~wy (Q3¥ALWINN) V101 (2T

STAAI Q3UVAITR Lv 8D20A (1

X330
1ONTYM
HINOS

HLYON
Y3dv ONNOW

._
L _ o

o

UN ANNOUOMIVE $O33DXI 8EZ-N (2
S13A31 Q3LVAITI Lv SO0A (I

oLsLs _
OL1SANVS

]

%3340
NYHOM

-1
HON3YL

;.
BLOYoAmAwYoAR Oﬁxﬁmu. (d339)

Ol SSHI

HLd30 HiM ONISY3NO3Q 0vZ/6£Z-Nd
® 6£2-Nd 1¥Z-wy 40 SIWALOY MOT (T

SZ ~ OL HLd3Q HLM ONISVIYONI
S0HD ® YOr=1 it ‘301 '30d (1

(80T SSHI} Z-I1 HONIHIL W05 JOVIENSans

HLNOS

V3dv Qvd €06




\

FiGure 1.3-1
SUMMARY OF THE NATURE AND EXTENT OF THE PRIMARY CONTAMINANTS IN THE
903 PAD AREA
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FIGURE 1.3-2
Summary of the Nature and Extent of the Primary contaminants in
the Mound Area
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2 SAMPLING AND DATA QUALITY OBJECTIVES

The primary objective of this SAP s to support the selection of remediation
alternatives and accelerated source removal activities currently being planned
for the Mound Site, Trench T-1, and the 903 Pad The data collected under this
SAP will characterize contaminants contained within Trench T-1 as well as
identify and delineate contaminated soll within the Mound Site, Trench T-1 and
the 903 Pad Identifying and delineating the areal extent of the contamination
will allow for a determination of the excavation areas and the volume of
contaminated media to be treated, mitigating the impact to the environment and
costs assoclated with the selected remediation aiternatives

2.1 Data Quality Objectives

Data quality objectives (DQO) are set forth to optimize sample collection with
respect to accomplishing the ulimate remediation objectives The DQO
methodology will ensure collection of as few samples as possible (to minimize
cost), while collecting enough samples to determine with a stated level of
scientific confidence whether the project objectives have been accomplished
The method i1s consistent with the latest EPA guidance (EPA), 1994, “EOA
QA/G-4") For this project, the DQO 1s to acquire adequate data to characterize
the contaminants within Trench T-1 and approximately define the three-
dimensional extent of VOC contaminated solis within the Mound and the 903
Pad, for the ulimate purpose of excavation and treatment
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DQO

How Achieved

Acquire adequate analytical data to
charactenze the contaminants within
Trench T-1

Collect subsurface soil samples from
eight borehole locations within Trench
T-1 Continually monitor and examine
core for high VOCs, Rads, NAPL, and
visible staining Collect samples at
five and ten foot depths and if NAPL or
visible staining is found Analyze for
VOCs, SVOCs, Radionuchdes, Metals,
and TPH using Level l{l analytical
methods

Define the areal extent of
contaminated sotls at the Mound Site
to sufficiently support planning of
remedial activities

Perform Soil Gas Surveys within and
surrounding the Mound Site
Continually monitor and examine core
for high VOCs, Rads, NAPL, and
visible staining Collect soll gas
samples at five foot intervals Monitor
soll gas for Total VOCs using an OVA
Collect 10 % of samples within high
areas of VOCs or if NAPL or visible
staining 1s found for laboratory
analysis to confirm field
instrumentation

Define the areal extent of
contaminated soils at the 903 Pad to
sufficiently support planning of
remedial activities

Perform Soil Gas Surveys within and
surrounding the 803 Pad Continually
monitor and examine core for high
VOCs, Rads, NAPL, and visible
staining Collect soil gas samples at
five foot intervals Monitor soll gas for
Total VOCs using an OVA Collect 10
% of samples within high areas of
VOCs or if NAPL or visible staining 1s
found for laboratory analysis to confirm
field instrumentation

2.2 Data Adequacy

Subsurface soil samples and soil gas samples have been collected at the
Mound Site during earlier investigations The existing data confirms the
presence of high VOC and radionuchde concentrations within the IHSS
However, available data is not adequate for determining the lateral or vertical
extent of contamination Additional data Is necessary to identify the areal extent
of the contaminant plume and the volume of contaminated matenal to be

excavated and treated
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Previous investigations in Trench T-1 avoided the interior of the trench
Therefore the available data is not suitable for characternizing suspected VOC
and radiological contaminants Analytical data 1s necessary to confirm the
suspected presence of radiological contaminants and VOCs as well as
positively identify contaminants and estimate the volume of contaminated
matenal within the trench This information is crucial in determining the final
disposition of the trench and selecting a remediation method

The nature of residual VOC and the volume of contaminated matenial contained
beneath the 903 Pad i1s presently unknown General knowledge of the releases
and contaminants 1s available, but specific data which 1s necessary to
determine the extent of residual VOC contamination beneath the asphalt cap
and soil is not available Existing patterns of groundwater contamination
suggest the 903 Pad area contrnibutes to a generally eastward moving plume in
alluvial groundwater Previous investigations were broad in scope and were
not focused on locating subsurface source areas, or provide sufficient
information to develop an accurate volume estimate of contaminated soil

2.3 Data Analytical Levels

The level of analytical data appropnate for this investigation is as follows

¢ laboratory analysis of VOCs, SVOCs, and metals in subsurface samples
from VOC high concentration areas will be performed in accordance with
Level lil analytical procedures and reporting requirements

e Laboratory analysis of NAPLs, if performed, will be in accordance with Level
ill analytical procedures and reporting requirements

e Laboratory analysis of soil gas confirmation samples will be conducted
using gas chromatography (GC) methods in accordance with Level Il
analytical requirements

¢ Initial screening of subsurface matenal samples using a FID or PID and field

radiological detector including field analysis of soil gas samples using a
organic vapor analyzer (OVA) will be performed in accordance with Level |

analytical requirements
e Analytical results will be compared with field screening results as a check for
field instrument accuracy

3. SAMPLE COLLECTION AND ANALYSES

In order to ensure adequate data 1s collected to charactenze Trench T-1 and
denve the necessary volume estimates of contaminated soil at the Mound Site,
Trench T-1 and the 903 Pad a corbination of soil gas and subsurface soil
samples will be collected
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3 1 Sampling and Analyses

All boreholes will be drilled with a hydraulic push drll ng one to two feet into
bedrock or to a sufficient depth to confirm weathered bedrock Depths are
estimated to be between fifteen and twenty feet below ground surface The
exception to this will be boreholes located within Trench T-1 Boreholes within
the trench will extend only to the trench bottom which 1s estimated to be
between nine and ten feet below ground surface This will mitigate the
possibility of creating new or additional pathways for contaminant migration
from the trench to groundwater

Core samples will be collected continuously in five foot intervals from the
surface to approximately two feet into bedrock or the bottom of the trench Five
foot long core runs will be pushed using a hydraulic sampling tool (Geoprobe)
Sampling intervals are detailed in sections 32 1,322and 323 Core
samples will first be subjected to radiological field screening, then inspected
visually under natural light for signs of NAPLs or staining, visually logged by the
field geologist, and finally screened for VOCs as detailed below

After samples are screened for radiological contamination, they will be placed
in sealed transparent containers The soil samples inside the sealed containers
will be warmed to approximately 20 degrees centigrade to allow any VOCs
present In the soll sample to volatilize in the sealed container's head space A
head space sample in the sealed container will then be evaluated with an
organic vapor analyzer (OVA) Samples with an OVA reading of 10 or greater
parts per million will be considered to require remedial action The samples will
then be placed In plastic bags and core boxes for storage Soil Gas Sampling
and Field Analyses (5-21000-ER-OP-GT 09) procedures will be utilized during
soll gas sampling

Subsurface soil samples will be collected for laboratory analysis to characterize
contaminants within Trench T-1 and to venfy field instrumentation results of soll
gas analyses Soil samples will be handled in accordance with Rocky Flats
SOP FO 10, Receiving, Labeling, and Handling Environmental Matenal
Containers, and Rocky Flats SOP FO 13, Containenzation, Preserving,
handling, and Shipping of Soil and Water Samples Depths of sampling may
be altered if the field screening or visual inspection indicates the presence of
contamination at depths other than those specified in sections 32 1,32 2 and
323

Field conditions expected during the investigation

e Background levels of radionuchdes are expected to be encountered, during
most operations but soil cores wiil be field screened upon retrieval At the
903 Pad higher levels are expected and no activities will be prior to a full
radiological screening of the soill gas monitoring locations Continuous
radiological monitoring will occur during intrusive activities
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o Field work will be performed primarily in modified-Level D Personal
Protective Equipment (PPE), except where otherwise indicated by the
HASP

¢ Soil core sampling may be performed in Level B PPE if high VOC readings
occur during monitoring

3.2 Soil Boring Locations

3.2.1 Trench T-1

Eight geoprobe soll borings will be located within Trench T-1 near areas
believed to contain buried drums located during electromagnetic surveys
These areas were dentified during the 1995 Trenches Area and Mound Site
Charactenzation activities by electromagnetic surveys Boreholes will be
located close to the areas believed to contain drums, but far enough away to
avoid inadvertently punctunng any drums Prior to intrusive, the proposed
areas will be cleared using magnetometer surveys Figure 3 2 1-1 shows the
location of Trench T-1 and the proposed borehole locations based upon the
results of the electromagnetic survey These locations may be modified
pending the results of magnetometer surveys prior to driling Depth of borings
will not exceed 10 feet in Trench T-1 to avoid penetrating the bottom of the
trench and creating a potential pathway for contaminant migration Soll
samples will be collected at depths of five and ten feet BGS unless examination
of the core indicates staining or the presence of NAPL i1s detected In these
instances, samples will be collected from the appropnriate segments of the core
sample

3.2.2 Mound Site

Geoprobe borings for soil gas and subsurface soils at the Mound will be located
in the area of previously detected high soil gas readings, per the diagram in
Figure 322-1 These locations are based upon previous sampling activities
and will concentrate around the area of borehole 14295 which exhibited the
highest levels of VOCs found at the Mound Site Solil gas sample locations will
be spotted twenty feet to the north, south, east and west of location BH 14295
Samples will be collected at five feet intervals below ground surface (BGS) to a
depth of one or two feet below bedrock If total VOCs are detected above ten
ppm, then the sampling gnd will be extended an additional twenty feet to the
north, south, east, and west of that location and additional samples will be
taken

If NAPL 1s encountered, the step out will be reduced to 10 feet This process will
continue until the area contaminants are above 10 PPM is defined Soll
samples (approximately 10%) will be collected from the areas of the highest
Total VOC concentrations as confirmation samples Geoprobe locations will be
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modified in the field on the basis of the field results as obtained (1 e if areas of
high VOC contamination are found, additional locations for soil gas sampling
may be required to further delineate the extent of contamination)

3.2.3 903 Pad

Geoprobe soil gas and subsurface soil sampling at the 903 Pad will be
implemented near wells 08891, 06691, and 09091 using the same sampling
grid as the Mound Site  Geoprobe holes will be located 20 feet apart per Figure
3 2 3-1 Soil gas sample locations will be spotted twenty feet to the north, south,
east and west of locations 08891, 06691, and 09091 Samples will be collected
at five feet intervals below ground surface (BGS) to a depth of one or two feet
below bedrock If total VOCs are detected above ten ppm, then the sampling
gnd will be extended an additional twenty feet to the north, south, east, and west
of that location and additional samples will be taken

If NAPL 1s encountered, the step out will be reduced to 10 feet This process will
continue until the area contaminants are above 10 PPM is defined Soll
samples (approximately 10%) will be collected from the areas of the highest
Total VOC concentrations as confirmation samples Geoprobe locations will be
modified in the field on the basis of the field results as obtained (1 e If areas of
high VOC contamination are found, additional locations for soil gas sampling
may be required to further delineate the extent of contamination)

Table 3 2-1 presents a summary of the investigative methods to be used at each

site

TABLE 3.2-1
INVESTIGATIVE METHODOLOGY BY LOCATION

Location Method
Trench T-1 Geoprobe soll core sampling (8 subsurface soil sampling
IHSS 108 locations with samples collected at 5 and ten foot

intervals BGS), geophysical (magnetometer) survey to
clear the area prior to any intrusive activities to ensure
buned drums will not be punctured during soil sampling
activities

| Mound Site | Geoprobe soll core sampling (2 locations with samples
I 1HSS 113 collected at five foot intervals BGS based upon field
observations and detected areas of high Total VOC
concentrations) and soil gas sampling (approximately 15
sampling locations with samples collected at five foot
intervals BGS to bedrock) along a twenty foot sampling
gnd based around location BH14295
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903 Pad
IHSS 112

08891, 06691 and 09091

Soil gas (approximately 30 sampling locations with
samples collected at five foot intervals BGS to bedrock)
along a twenty foot sampling gnd based around locations
and soil core ' sampling (four
minimum locations with samples collected at five foot
intervals BGS based upon field observations and

detected areas of high Total VOC concentrations) |

'Approximately three samples per borehole, dependent on soil gas results with
a minimum of four locations at the discretion of the field geologist

This SAP will be conducted under the Environmental Restoration (ER) Sitewide
Quality Assurance Project Plan (QAPJP) Table 3 2-2 summarnzes the analytical
protocols for subsurface soils and soil gas analyses Table 3 2-3 summarizes

the analytical protocols to be used for hquids

TABLE 3.2-2

ANALYTICAL PROTOCOLS FOR SOILS AND SoIiL GAS

Soils
Analysis
Analysis No. of QcC Total Container/
Method Samples | Samples | Samples Preservatives/
Holding Time
*Volatile 60 1 duplicate | 63 500 ml glass jars /4°C/
Organics/TCL- per 20 7 days
VOA Method
8240, 8270,
8015
1 field 1 4 oz glass w/ Teflon
blank liner/4°C/ 7 days
*Radionuclides/ | 64 1 duplicate | 67 1 L glass jars/NA/61
Am241, per 20 days
Pu239/240, U,
Alpha Spec
1 field 1 500 ml glass jars/NA/61
blank days
Soll gas
Analysis
*OVA 90 9 99 500 mi glass jars
measurement/G duplicates /INA/NA
T09

* The number of samples collected will be determined by field observations
made by the geologist and by results from field instrumentation
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TABLE 3.2-3
AnAaLYTICAL PROTOCOLS FOR LiQuibs

Analyte Samples QcC Total Containers/
Method Samples | Samples Preservative/
Holding Time
Groundwater if present
*Volatile 3 1 4 2, 1L amber glass
Organics/TCL- duplicate /4°C/7 days
VOA Method
8240, 8270,
8015
1rnnsate |1 250 ml glass
jars/NA/61 days
*Pu239/240 3 1 4 1 L Poly jars/NA/61
Am241 U duplicate days
Alpha Spec
NAPL if present
*Volatile 3 1 4 2, 1 L amber glass
Organics/TCL- duplicate /4°C/7 days
VOA Method
8240, 8270,
8015
1 ninsate 4 oz glass w/ Teflon
liner/4°C/7 days
*Pu239/240 3 1 4 1 L Poly jars/NA/61
Am241 U duplicate days
Alpha Spec

* The number of samples collected will be determined by field observations
made by the geologist and by results from field instrumentation
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Ficure 3.2.1-1
PROPOSED SAMPLING LocATioNs WITHIN TRENCH T-1
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Ficure 3.2.2-1
PRoPOSED SAMPLING LocaTions WITHIN THE MounD SITE
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Ficure 3.2.3-1
ProrPoseD SAMPLING LOCATIONS WiTHIN THE 903 PAD AREA

24



2~

3.3 Soil Boring Surveying and Abandonment

The borings will be marked with unique numbered flags immediately after
completion The numbering on the flags will be correlated with the sample
analyses Boring locations will be surveyed using the Global Positioning
System (GPS) which provides digital information that will be placed into the
Rocky Flats Environmental Database System (RFEDS) The digital information
will be used to produce computer generated maps of the soll boring locations
The GPS survey will be conducted in accordance with the manuals provided by
the manufacturer of the surveying equipment, Ashtech, Inc

The borings will be abandoned in accordance with procedure Plugging and
Abandonment of Boreholes (5-21000-ER-OPS-GT 05) and modified as follows
The borehole will be backfilled with powdered or granular bentonite from
ground surface

4. SAMPLE DESIGNATION

The location and depth interval of all subsurface matenals, either solid or iquid
recovered from the Mound Site, Trench T-1, or the 903 Pad during the course of
this investigation will be recorded in the field log book RFEDS location codes
will be cross indexed to appropriate sample grid location designations in the
field log book Soil core and other material that 1s subject to only field screening
will be identified by the sample location code and grnd coordinates and depth
interval where the sample 1s obtained Samples undergoing VOC or
radioisotope analysis will have RFEDS samplie numbers applied to the
container labels in the field The numbers wili be applied sequentially as the
samples are collected and the COC form 1s prepared A block of sample
numbers for soll gas samples and borehole samples as well as a block of
location codes will be obtained from the RFEDS A block of location codes and
sample numbers will be of sufficient size to include the entire number of
possible locations and samples scheduled for analysis and an additional twenty
percent for potential additional locations and samples

Soll gas sample numbers will be assigned the prefix “SG” followed by a four
digit number and a contractor indicator Borehole samples will be assigned the
prefix “BH” followed by a four digit number and a contractor indicator All
samples numbers will be assigned sequentially

5. SAMPLING EQUIPMENT AND PROCEDURES

Sampling will be conducted through the use of the Geoprobe, equipped for core
recovery and liquid sampling The core recovery equipment will be operated in
accordance with procedures presented in GT 02, subsection 53 5 and as
modified by GT 39, Push Subsurface Soil Sample If free product 1s
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encountered n any of the boreholes, an attempt will be made to collect a iquid

sample and submit it for analysts

Tables 5-1 and 5-2 list the applicable procedures for this SAP

TABLE 5-1

FIELD AND ADMINISTRATIVE STANDARD OPERATING PROCEDURES

IDENTIFICATION NUMBER:

5-21000-OPS-FO 3
5-21000-OPS-FO 6
5-21000-OPS-FO 7

5-21000-OPS-FO 10

5-21000-OPS-FO 11
5-21000-OPS-FO 12
5-21000-OPS-FO 13

5-21000-OPS-FO 14
5-21000-OPS-FO 15

5-21000-OPS-FO 16
5-21000-OPS-FO 18

4-B11-ER-OPS-FO 25

5-21000-ER-OPS-GT 01
5-21000-ER-OPS-GT 02

5-21000-ER-OPS-GT 05
5-21000-ER-OPS-GT 09
4-S64-ER-OPS-GT 39
5-21000-ER-OPS-GW 06
1-50000-ADM-12 01

PROCEDURE TITLE

General Equipment Decontamination
Handling of Personal Protective Equipment
Handling of Decontaminated Water and Waste
Water

Recelving, Labeling, and Handling
Environmental Matenals Containers

Field Communications

Decontamination Facility Operations
Containenization Preserving, Handling, and
Shipping of Soil and Water Samples

Field Data Management

Photoionization Detectors and Flame
lonization Detectors

Field Radiological Measurements
Environmental Sample Radioactivity Content
Screening

Shipping Limited Quantities of Radioactive
Materials in Samples

Logging Alluvial and Bedrock Matenal
Drilling and Sampling Using Hollow Stem
Auger Techniques

Plugging and Abandonment Boreholes

Soil Gas Sampling and Field Analysis
Push Subsurface Soil Sample
Groundwater Sampling

Control of Measuring and Test Equipment
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TABLE 5-2
LABORATORY STANDARD OPERATING PROCEDURES

ANALYTICAL SUITE: CONTROLLING DOCUMENTS:-

VOCs Title 40 of the Codes of Federal
Regulation Part 264 Appendix IX
Methods 8240 and others applicable to
TCL-VOA insolls All laboratory analyses
will also adhere to protocols specified In
Parts A and B of the RFETS General
Radiochemistry and Routine Analytical
Services Protocol (GRRASP)

Radionuclides Part B of the GRRASP

5.1 Sample Handling and Analysis

Core samples will be visually inspected for free liquids or staining using natural
and hght, and by OVA instruments operated in accordance with procedures

GT 09, Soll Gas Sampling and Filed Analysis, subsections 51 and 5 2, and

FO 15 Photoionization Detectors and Flame lonization Detectors However,
calibration verification will only be performed daily, not after every 20 samples
Headspace analysis will be performed utiizing sealed containers

Sample labeling, handling, and shipping shall be performed in accordance with
FO 13, "Containenzation, Preserving, Handling and Shipping of Soil and Water
Samples "

All laboratory work will be done according to the US Environmental Protection
Agency's (USEPA's) Contract Lab Program (CLP) standards The CLP-type
analysis 1s outlined in the document entitled "EG&G Rocky Flats, General
Radiochemistry and Routine Analytical Service Protocol (GRRASP) version 3 0,
1994 "

5.2 Documentation

A field notebook will be created and maintained for the project by the Project
Manager or their designee This will be used in conjunction with the
appropriate field data forms required by the operating procedures (Table 5-1)
governing the field activities occurning during this project It I1s not necessary to
duplicate items recorded on field data forms in the field notebook, but if
additional clarification of entries on the forms is required, they should be
recorded In the field notebook The field notebook should include time and date
information concerning the field activities and a sketch map of actual sample
locations with a cross index of sample location IDs, RFEDS and other sample
numbers, and COC numbers Information not specifically required by the field
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data forms should be recorded in the field notebook Soil cores will be logged
in accordance with GT 01, “Logging Alluvial and Bedrock Matenal” with
sufficient detail In the field that detailed logging will not be performed Soil core
observations will be recorded on Form GT 1A, Rocky Flats Plant Borehole Log
and not on Form GT 1B, Preliminary Well-Site Field Log Soll core will be
screened for VOCs and radioactive contaminants, a portion or portions from
different intervals of the same core run will be used for ambient temperature
headspace (ATH) readings per GT 09, and the remaining sections of core will
be placed into Ziploc bags before placement in a core box for future reference
Samples for ATH wili be {abeled with location code and depth interval Soll
samples will not have to be photographed

6. PROJECT ORGANIZATION

For the purpose of this investigation the work breakdown structure shown in
Figure 1-6 shall be implemented

FiGURE 6-1
PRE-REMEDIATION INVESTIGATION OF THE MouND, TRENCH T-1 AND THE 903 PAp ORGAN

{ [ | |

EPA ‘ DOE | CDPHE x
Steve Slaten Dave George ' Chris Gibreath
! Katser-Hill
Ann Sieben
[ - IR
RMRS ’ RMRS | RMRS ]
Quality Sitewide Actions HSP !
Steve Luker John Law Peggy Schreckengast
RMRS

Project Manager
Annette Pnmrose

_ l
I

RMRS ' Kaiser-Hill
Field Manager . APO Sample Manager

Robin Volk L.aura Johnson
RMRS

Geologsst

Steve Johat

| |
! Sub Contract Sub Contract : Sub Contract
HS Officer ' Team Lead I Sample, Data & Field Crew

28



Al

7. DATA MANAGEMENT and QUALITY CONTROL

Data management and Quality Control issues are addressed in Sections 2 4
and 3 0 of the RFETS OU-2 Trenches and Mound Site Characternization Work
Plan, February 1995, RF/ER-95-0010
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9. APPENDIX B: APPLICABLE SECTIONS FROM THE TRENCHES AND
MOUND SITE CHARACTERIZATION WORK PLAN OPERABLE UNIT NO. 2
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Rocky Flats Environmental Document No RF/ER-95-0010
Technology Site Section No

OU-2 Trenches and Mound Site Page 15 of 75
Charactenization Work Plan Organization Environmental Restoration Program Div

receptors for a qualitative rnisk evaluation in the EE/CA The conceptual site model (Section
1 2 12) illustrates the release and transport mechanisms and affected media Transport of
contamination to groundwater 1s of primary concern in the evaluation of remediation

alternatives for the source areas
1.2.5 Step S - Develop a Decision Rule

Step 5 defines the process by which the data collected will be compared to the decision
criterta The data collection program for the trenches and Mound Site will use an
observational approach that wall allow field results to be evaluated as each field activity 1s
completed For this type of field program a deciston rule diagram, Figure 1 2-6, has been
developed to define the pathway on which the field program must proceed to collect
appropnate data for future use in the EE/CA and implementation plan

Data collected during the QU-2 Trenches and Mound Site Work Plan field investigation will
be compared against the dectsion critenia developed 1n the EE/CA The decision criteria will
be developed using the following site specific ARARs chemical specific, such as PRGs,
action specific, and location specific, and will be presented 1n the EE/CA

In general, all the available data (chemical and physical) will be summanzed 1n the EE/CA
Identification and an estimate of the size of source areas will be made based on field soil gas
screening results, field observations, and sample analytical results A qualitative rnisk
evaluation and companson of analytical data to PRGs will be performed to support
development of removal action/remediation alternatives Remediation alternatives will be
identified and evaluated with respect to effectiveness, implementability, and cost A
comparative analysis of alternatives will be performed and an alternative will be
recommended A decision rule diagram, Figure 12 7, has been developed to identify the
deciston process for the EE/CA

1.2.6 Step 6 - Specify Acceptable Limits on Decision Error

(4040A-2010-0088-201 1 XSECTION 1AX3 15 95 1 20pm)
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During this step of the DQO process, constraints on the level of uncertainty that the decision
maker 1s willing to accept in the determination of the outcome of the decision are identified
These constraints typically include the establishment of acceptable decision error limits and
consequences of false positive or negative results on the deciston to be made Decision error
1s comprised of both sampling error and measurement error

Procedures have been incorporated in this work plan to reduce field and laboratory
measurement error and uncertainty As an example, two methods of field analysis for soil
gas will be performed to reduce uncertainty field instrument screening and on-site mobile
laboratory analysis of soil gas Imitially, soil gas samples will be screened in the field using
field instruments Approximately 30 percent of the screened locations will be sampled
concurrently and sent to an on-site mobile laboratory for confirmation analysis The purpose
of the on-site analysis 1s to reduce the uncertainty inherent with a field instrument
Additional so1l gas samples will be collected for analyses from locations of the trench where
the highest initial soil gas concentrations are found At these locations, soil samples will also
be collected to provide confirmation of screening results and reduce further uncertainty If
the so1l sample results conflict with the soil gas screening results, additional soil samples may

be collected to further reduce uncertainty

Section 3 0 of this work plan provides a discussion of the quality assurance/quality control
procedures which will be implemented to minimize measurement error to the extent practical,
particularly for soil and soil gas analyses performed by the laboratory = Mimimum
measurement error will be accomphished i1n part by analyzing field and laboratory QA/QC

samples 1n conjunction with analyses of field soi1l and soil gas samples

Additionally, this work plan provides a field sampling and analytical program rationale,
including geophysical and soil gas surveys, which 1s intended to identify VOC high
concentration areas within the trenches and Mound Site for subsequent soil sample collection
and analysis Therefore, the potential for significant impacts on decision making due to

sampling error have been addressed to the extent practical

(4040A 2010-0088-201 1XSECTION 1AX3-15 95 1 20pm)
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. Screening lgvel data using a photoiomization detector (PID) and/or flame-

1onization detector (FID) on the concentration of VOCs 1n soil gas samples
collected from two different depths within each trench

. Screening level data (PID and/or FID) on the concentration of VOCs and the
radiological activity in subsurface material samples collected from VOC high
concentration areas within each trench and the Mound Site

. Chemucal data (VOCs) for confirmation samples collected to vertfy the results

of the soil gas survey

) Chemical data (VOCs, SVOCs, metals, and radionuchides) for subsurface
materials collected in VOC high concentration areas

) Chemucal data for NAPLs collected from the boreholes within the trenches and

Mound Site, if present
1.2.7.2 Data Use

Chemucal data derived from the OU-2 Trenches and Mound Site Charactenization field

investigation will be used for a number of purposes, including

. Screening of so1l gas samples using a PID and/or FID and a field radiological
detector to 1dentify areas of VOC high concentrations, aid in selecting
subsurface material samples for laboratory analysis, and health and safety

monitoring
. Laboratory analysis of soil gas confirmation samples to verify the results of

the soil gas screening survey Results from the laboratory are expected within

24 hours of receipt

q 9/ (4040A 2010 0088 2011XSECTION 1A)3-15-95 1 20pm)
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1.2.7.3

Laboratory analysis of subsurface material samples from VOC high

concentration areas to evaluate the nature of contamination in those areas

Laboratory analysis of geotechnical samples to evaluate the physical properties
of subsurface materials in the source areas

Laboratory analysss to characterize the nature of NAPLs present at a particular
location

Data Quah

The analytical options available to support data collection activities are presented in five
general levels (EPA 1993) The level of data that 1s obtained for each data type 1s dependent
on the intended use of the data These levels (listed below) are distinguished by the types

of technology and documentation used

Level V - Laboratory analysis using nonstandard methods Radiological
analyses and analyses that may require method modification and/or
development The laboratory may or may not be a Contract Laboratory
Program (CLP) laboratory This level 1s appropnate for use in the EE/CA

Level IV - CLP Routine Analytical Services (RAS) This level 1s
charactenzed by ngorous QA/QC protocol and documentation All analyses
are performed 1n an off-site CLP analytical laboratory following CLP protocol
This level 1s not necessary and/or cost effective for use in the EE/CA

Level IIl - Laboratory analysis using methods other than CLP RAS This
level 1s used primarily to support engineering studies and risk assessments
using standard EPA-approved procedures Some procedures may be equivalent
to CLP RAS without CLP requirements for documentation The laboratory

(4040A 2010-0088-201 I(SECTION 1A)(3-15-95 1 20pm)
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may or may not be a CLP laboratory This leve{ 1s appropriate for use in the
EE/CA

. Level II - This level is characterized by the use of portable analytical
instruments which can be used on site, or in mobile laboratories stationed near
asite This level 1s appropnate for determining the presence of contaminants,
relative concentrations, and screening of samples Appropnate for real-time
data (1 e, turnaround time within hours of receipt) This level 1s appropnate
for use 1n the EE/CA

. Level I - This level 1s characterized by the use of portable instruments which
can provide real-time data to assist in the optimization of sampling point
locations Thus level i1s appropnate for screening

The level of analytical data deemed appropnate for the QU-2 Trenches and Mound Site

Characterization field investigation 1s as follows

. Laboratory analyses for radionuchdes are considered non-standard analyses,
therefore, the analytical level for these constituents in all media will be 1n

accorddance with Level V analytical requirements (EPA 1993)

o Laboratory analysis of VOCs, SVOCs, and metals 1n subsurface samples from
VOC high concentration areas will be performed 1n accordance with Level 111
analytical procedures and reporting requirements Sufficient documentation
will be obtained to allow for full data validation Laboratory analysis of TPH
(Total Petroleum Hydrocarbons), will also be 1n accordance with Level I1I

analytical requirements

. Laboratory analysis of NAPLs, if performed, will be 1n accordance with Level
III analytical procedures and reporting requirements Sufficient documentation
will be obtained to allow for full data validation

l ‘ k{ (4040A 2010 0088-2011)XSECTION 1AX3-15-95 1 20pm)
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J Laboratory analysts of soil gas confirmation samples will be conducted using

gas chromatography (GC) methods in accordance with Level II analytical

requirements

. Initial screening of subsurface material samples using a PID and/or FID and
field radiological detector and the analysis of soil gas samples using a PID
and/or FID will be performed in accordance with Level I analytical

requirements

. Analytical results will be compared with field screening results as a check for

field instrument accuracy

1.2.74 Data Quant

Soil gas samples will be collected from two depths at approximately 20 sampling stations in
each trench  Additional soil gas sample locations needed to delineate VOC high
concentration areas will be determined by the results of the imitial screening Approximately
30 percent of the soil gas samples will be selected at random and submutted for on-site mobule
laboratory analysis as confirmation of the soil gas results Approximately eight subsurface
material samples will be collected in the Mound Site and submutted for laboratory analysis
The number of subsurface samples collected in the trenches will be determined based on the
results of the soil gas survey NAPLs will be sampled if encountered in the trenches
Samples will be analyzed for TPH if staining s encountered The number and type of
samples to be collected during implementation of the OU-2 Trenches and Mound Site

Characterization field investigation program 1s further discussed 1n the SAP (Section 2 0)
1.27S§ PARCC Parameters
The PARCC parameters (1e, precision, accuracy, representativeness, completeness, and

comparability) are indicators of data quality These indicators will be used to assess the
overall quality of the data obtained from this sampling program Precision is a quantitative

(4040A 2010-0088 2011 XSECTION 1A)3 15 95 1 20pm)
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measurement of the reproductbility of the data under a given set of conditions Accuracy 1s
defined as the degree of agreement of a measurement to an accepted reference or true value,
and may be indicative of the bias 1n a measuring system The degree to which a data set 1s
representative of the study area 1s known as representativeness Completeness may be defined
as the percentage of valid measurements obtained from a sampling program Comparability
1s a qualitative indicator of how well newly collected data will be comparable with previously
collected data The PARCC parameters and their specific applications for the OU-2 Trenches
and Mound Site Characterization Work Plan are discussed in Section 3 0

(4040A 2010-0088 2011 XSECTION 1AX3-15 95 1 20pm)
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:
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TO ASSESS VOC HIGH
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T

ARE
THERE ANY VOC
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AREAS ANALYZE SAMPLES USING
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PLOT INITIAL SOIL GAS
AND HIGH CONCENTRATION
SOIL GAS- RESULTS ON
TRENCH MAPS

:

CONCENTRATION SOIL GAS AREA

2) NUMBER AND LOCATION OF

PREVIOUS BOREHOLES DRILLED

IN THE VOC HIGH CONCENTRATION

AREA

3) TYPE OF CONTAMINANT AND
CONCENTRATION IN THE VOC HIGH

CONCENTRATION AREA (BASED ON
SOIL GAS DATA AND HISTORIC
BOREHOLE DATA)

4) DEPTH TO HIGH GROUNDWATER

(AS MEASURED DURING 2ND
QUARTER 1992 FROM NEARBY
WELLS)

5) DEPTH TO GROUNDWATER
(AS MEASURED AT THE BEGINNING

OF THE MOST RECENT QUARTER
FROM NEARBY WELLS)

EVALUATE AND INCORPORATE THE FOLLOWING
APPLICABLE INFORMATION ON TO MAPS

1) AREAL EXTENT OF VOC HIGH

]

6) LOCATION OF GROUNDWATER PLUMES
7) FIELD OBSERVATIONS DURING SOIL GAS

SURVEY (NAPL DRUMS VOID SPACES)

!
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TRENCHES CHARACTERIZATION

DECISION PATH DIAGRAM FOR FIELD
WORK IN THE OU-2 TRENCHES
(PAGE 1 OF 2)
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MEET WITH EG&G
REPRESENTATIVES TO DETERMINE
SUBSURFACE SOIL SAMPLING
LOCATIONS (1e BOREHOLE)
FOR EACH TRENCH

WiLL THE
BOREHOLE BE LOCATED
WITHIN THE
TRENCH?

DRILL AND COLLECT SAMPLES
USING HS A TECHNIQUE TO
TOP OF GROUNDWATER (MOUND
BOREHOLE WILL BE DRILLED
AND SAMPLES USING THIS
METHODOLOGY

PUSH OR DRILL AND COLLECT
SAMPLES WITH GEOPROBE OR
HSA TO THE BASE OF
TRENCH (ASSUMED TO BE TO A
DEPTH OF 10 WITH THE
EXCEPTION OF T-2 [ASSUMED TO
BE TO A DEPTH OF 5])

l

SUBMIT VOC SAMPLES FOR RUSH
(TURNAROUND) ANALYSIS

;

OBTAIN AND EVALUATE
VOC RESULTS

1

DECISIO

MEET WITH EG&G AND OOE REPRESENTATIVES TO DETERMINE

IF DEEPER SUBSURFACE SOIL SAMPLES ARE NEEDED
NS WILL BE BASED ON EVALUATION OF THE FOLLOWING DATA

1) AREAL EXTENT OF VOC HIGH CONCENTRATION AREA AS
IDENTIFIED BY THE SOIL GAS SURVEY

2) LOCATION OF HISTORICAL BOREHOLES

3) VOC ANALYTICAL RESULTS OBTAINED FROM THE SHALLOW
BOREHOLES WITHIN THE TRENCHES

4) DEPTH TO HIGH GROUNDWATER FROM NEARBY WELLS
(AS MEASURED DURING 2ND QUARTER OF 1992)

5) DEPTH TO GROUNDWATER FROM NEARBY WELLS
(AS MEASURED AT THE BEGINNING OF THE QUARTER)

6) LOCATION OF CONTAMINATED GROUNDWATER PLUMES
7) FIELD OBSERVATIONS (NAPL DRUMS VOID SPACES)

ARE DEEPER

NO SUBSURFACE SOIL

SAMPLES NEEDED
BENEATH TRENCH?

ORILL AND COLLECT SAMPLES
BENEATH TRENCH USING ANGLE
ORILLING TECHNIQUE TO THE
TOP OF GROUNDWATER

1

d

IS NAPL
OR LIQUID
PRESENT IN THE
BOREHOLE?

ADVANCE BOREHOLE
TO GROUNDWATER
(EXCEPT FOR SATURATED

STOP DRILLING OF BOREHOLE
ATTEMPT TO OBTAIN NAPL
OR LIQUID SAMPLE FOR
ANALYSIS IF NO SAMPLE
CAN BE OBTAINED OR AFTER
SAMPLE IS COLLECTED PLUG
AND ABANDON BOREHOLE OFFSET
~ 5 TO DRILL NEW BOREHOLE

BIOTREATABILITY SAMPLES)

DO OFF-SITE LAB
ANALYSES CONFIRM
SOIL GAS RESULTS?

T T E sl R N RN RN
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