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Extracted ion current profile

Environmental Measurement Laboratory
Environmental Monitoring and Systems Laboratory,
Las Vegas

Extraction procedure

Environmental Protection Agency

Extraction procedure toxicity characteristic
Extraction procedure toxicity

Environmental Sciences Division
Environmental Survey Manual

Europium

Pesticide evaluation standard mixture
Fluoride

Flame emission photometry

Flame ionization detector

Field quality control

Fire site

Fused silica capillary column

Formula weight

Grams

Gross alpha

Gross beta
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GC Gas chromatography
GC-ECD Gas chromatography - electron capture detector
GC-FID Gas chromatography - flame ionization detection
GC-MS Gas chromatography-mass spectrometry or gas
chromatograph-mass spectrometer ‘
‘GFAA Graphite furnace atomic absorption
GPC Gel permeation chromatography
GSA General service area
GwW Groundwater
H Hydrogen
HCI Hydrochlcnc acid
HCN Hydrocyanic acid
HD High dispersion
HDPE(B) High density poiyethyiene bottles (I-Chem cleaning
protocol BR
HDPE(C) High density poiyethylene bottles (I-Chem cleaning
protocol Cy
- He Helium \
HE High explosive
Hg Mercury
HMX Octahydro-1, 3 5 7~tetramtro 1,3,5,7-tetrazocine
HNS Dipicrylethane
HN Nitric acid
HPL : High performance liquid chromatogra
HRGC/HRMS High resolution gas chromatography/high resolutxon
mass spectrometry
H&SO Health and Safety Officer
H2804 Sulfuric acid ‘
SP Tritiurmn
iC inductively coupled plasma
ICP-AES Inductively coupled plasma - atomic emission
spectrometry ‘ : \
ID Identification ‘
1.D. Inside diameter
IDL Instrument detection limit
IND Pesticide individual standard
IS Internal standards
IS1 (BCM) Volatile 0 ?amc internal standard compound
Bromochioromethane)
181 (DCB) emivolatile internal standard compound (1,4
-Dxch!ombenzena~d4)
I1S2 (DFB) Volatile organic internal standard compound (1,4
V -Difluorobenzene)
182 (NPT)

Semivolatile mtemal standard compound (Naphthalaneds)

XX



1S3 (ANT)
1S3 (CB2)
IS4 (PHN)

IS5 (CRY)
IS6 (PRY)
JMC

K

K +

KCI

kg

km?2

L

LCS

LLNL
LLNL/SNLL

LLRA
LLRAG
LLW

m

M

MCL
MCLG
MDL
MeClo
MEK

MS%Rec
MSD%Rec
MW

N
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Semivolatile internal standard compound
(Acenaphthene-d8)
Volatile organic internal standard compound
gChIorobenzene)
emivolatile internal standard compound
(Phenanthrene-d10)
Semivolatile internal standard compound (Chrysene-d12)
Semivolatile internal standard compound (Perylene-d12)
Soil hand-core sampling device
Potassium
Potassium ion
Potassium chloride
Kilogram
Square kilometers
Liter
Laboratory control samples
Lawrence Livermore National Laboratory
Lawrence Livermore National Laboratory and Sandia
National Laboratories - Livermore
Low-level Radiochemical Analysis
Low-level Radiochemical Analysis Group
Low-level waste
Meter
Molar
Maximum concentration level
Maximum contaminant level goal
Method detection limit
Methylene chloride
Methyl ethyl ketone
Magnesium
Magnesium ion
Milligrams per kilogram
Milligrams per liter
Magnesium sulfate
Methyl isobutyl ketone (4-methyl-2-pentanone)
Milliliter
Millimeter
Martin Marietta Energy Systems, Inc.
MilliRad per hour
Meters per second
milliSiemens per centimeter
Method of standard additions
Matrix spike percent recovery
Matrix spike duplicate percent recovery
Monitoring well
Normal
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Na
Nat
NA
NaOH

NBS
NEIC

NIOSH
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Sodium

Sodium ion -

Not applicable, not available, not analyzed
Sodium hydroxide
Sodium suifate
National Bureau of Calibrations

National Bureau of Standards

National Enforcement Investigation Center
Nanograms
Nickel :
National Institute for Occupational Safety and Hea{th
Nanometers

Nitrate :

National Pollution Dsscharge Elimination System
Not required -

Nevada Test Site

Octadecylsilane

Oil and grease

Oak Ridge Gaseous Diffusion Plant

Oak Ridge National Laboratory

Occupational Safety and Health Administration
Organic vapor anaiysas

Pestzczde/PCB

Lead ‘

Pesticide mexhod blank

Polychiorinated b;ahany!

PicoCuries

PicoCuries per gram

PicoCuries per kilogram

PicoCuries per liter

PicoCuries per milliliter

Performance evaluation

Pentaerythritol tetranitrate

Photoionization detector

Polynuclear aromatics

Battelle Pacific Northwest Laboratories

Phosphate !

Publicly owned treatment works

Parts per billion

Parts per million

Parts per trillion

Plutonium :

Polyvinyl chloride

Quality assurance

Quality assurance/q:.aahty control

Quarterty blind
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QC Quality control
QD Quality Department
r Correlation coefficient
Rad. or RAD Radionuclides, radioactivity, or radiological
RCRA Resource Conservation and Recovery Act
RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine or cyclonite
RE Reanalysis
RMCL Recommended maximum contaminant level
RPD Relative percent difference
RRF Relative response factor
RSD Relative standard difference
RT Retention time
S&A Sampling and analysis
S1(DCB) Pesticide surrogate compound (Dibutylchlorendate)
S1(NB2) Semivolatile surrogate compound (Nitrobenzene-ds5)
S1(TOL) Volatile organic surrogate compound (Toluene-d8)
S2(BFB) Volatile organic surrogate compound (Bromofluorobenzene)
S2(FBP) Semivolatile surrogate compound (2-Fluorobiphenyl)
S3(DCE) Volatile organic surrogate compound
(1,2 Dichloroethane-d4)
S3(TPH) Semivolatile surrogate compound (Terphenyl-d14)
S4(PHL) Semivolatile surrogate compound (Phenol-d5)
S5(ZFP) Semivolatile surrogate compound (2-Flucrophenol)
S6(TBP) Semivolatile surrogate compound (2,4,8-Tribromophenol)
SAIC Science Applications International Corporation
SBLK Semivolatile method blank
SC Surrogate compounds
SD Standard deviation
SDG Sample delivery group
SFO San Francisco Office
SlUs International System of Units
SNL Sandia National Laboratories - Livermore
SO4- Suifate
SOP Standard operating procedure
SOW Statement of work
SPCC System performance check compounds
SS Suspended soils
SSTD Semivolatile standard
STD Standard
S Semivolatile organic compound
SW Surface water

SepF (Extraction) Separatory funnel extraction
Sonc (Extraction)  Sonication extraction

TATB Triamino-trinitro-benzene
TBP Semivolatiles organics protocol
TC Target compounds
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Trichlorobenzene

2,3,7,8-Tetrachloro-Dibenlo (p) Dioxin

Tnch!oroethyi&ne
Target compound list

Toxic characteristic leaching procedure

Trichloro-trinitro-benzene

Total dissolved solids
N-methyl-N-2,4 6~tetramtroanahne
Thorium

Tentatively identified compounds

Total identifiable chiorinated hydrocarbons

Total ion current profile
PhotoVac OVA instrument
2,4,6-trinitrotoluene

Total organic carbon
Trioctylphosphine oxide
Transuranic

Toxic Substance Contro! Act
2,4-Dichlorophenoxy acetic acid
2,4-dinitrotoluene

2 B-dinitrotoluene
2,4,5-Trichlorophenoxy
Propaomc acid (Silvex)

2 N (Normal) Zinc acetate
Uranium

Micrograms

Micrograms per kilogram
Micrograms per liter
micrometer or micron
Underground storage tank
Volatile organic method blank
Volatile organic analysis
Volatile organic compound
Volume

Volatile organic standard
Tungsten

Percent relative weaght abundance
Yttrium

Zinc
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INORGANIC ANALYS!S DATA FLAGS
Concentration Qualifiers

Value less than the CRQL but greater than IDL
Analyte analyzed for but not detected

c®

QA/QC Qualifiers

Value estimated or not reported because of the presence of
interference

~ Duplicate injection results exceed control limits
Spiked sample recovery not within control limits

~ Value determined by the Method of Standard Additions (MSA)
Duplicate analysis not within control limits ‘
Correlation coefficient for the MSA is less than 0.895

+ *ZE M

Method Qualifiers

Flame AA

Atomic emission - ICP
Semiautomated spectrophotometric
Automated cold vapor AA

Manual spectrophotometric

Manual cold vapor AA

Furnace AA !

f\gglyte is not required to be analyzed
Titrimetric

-t-u%-ngnzéaﬁzb

ORGANIC ANALYSIS DATA FLAGS

Analyte found in associated blank as well as in the sample
Compounds identified in an analysis at a secondary dilution factor
Concentration exceeds the calibration range of the instrument
Estimated value , ‘
Compound analyzed for but not detected

cemow
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1.0 INTRODUCTION

This document presents the Department of Energy’s (DOE’s) Environmental
Survey with field and analytical data collected by the Oak Ridge National
Laboratory (ORNL) Sampling and Analysis Teams at the Lawrence Livermore
National Laboratory and Sandia National Laboratories-Livermore (LLNL/SNLL)
Sites. The sampling for these sites was done in August 1987. The majority of
the analyses were completed by February 1988.

NOTE
It should be noted that this document contains uninterpreted sampling
and analysis data. The data will be interpreted by the DOE
Environmental Survey Team and used with the tentative Survey
findings contained in the Environmental Survey Preliminary Reports.
_Final Survey findings will be contained in the Environmental Survey
Summary Report. ‘

This LLNL/SNLL Sampling and Analysis Data Document includes information from
the DOE Environmental Survey Sampﬁng‘ and Analysis Plans for the LLNL and
SNLL Sites (Refs. 1-1 and 1-2) and field and analytical data. Please refer to the
July 1987 and August 1887 DOE Environmental Survey Manuals (Refs. 1-3 and 1-
4) for additional detailed descriptions of field and analytical procedures. For an
overview of the DOE Environmental SUrvéy Sampling and Analysis Program and
for background infformation on the LLNL/SNLL environmental setting, please
refer to the LLNL and SNLL Preliminary Reports for the DOE Environmental
Survey (Refs. 1-5 and 1-6) and the DOE Environmental Survey Sampling and
Analysis Plans for both sites. |

Volume | of this document contains six chapters. Chapter 1.0 provides
background information on site sampling and analysis efforts. Chapter 2.0 was
deemed to be redundant and unnecessary and is retained only in titte. Chapter
3.0 provides a brief description of field and analytical procedures. Chapter 4.0
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describes how to evaluate the sampling and analysis data and presents the main
data on each environmental problem. Quality assurance (QA) data are presented
and discussed in Chapter 5.0. References and bibliographic information are
included in Chapter 8.0.

Volume Il contains Appendices A through E. Appendix A contains a listing of
sampling and analytical requests. Appendix B presents a discussion and listing of
background concentrations of analytes. Appendix C includes audit findings.
Appendix D contains a summary of analytical quality assurance/quality control
(QA/QC) information. Appendix E includes radiological QA/QC data.

1.1 Site Sampling and Analysis

Oak Ridge National Laboratory was designated by DOE to provide sampling
teams for the LLNL/SNLL Sites and was responsible for the performance of the
laboratory analytical services. These sites were sampled during the same time
frame because the SNLL Site is located across the street from the LLNL Site.
The requests for sampling and analysis were developed by the DOE Environmental
Survey Team after careful consideration of the needs of the LLNL/SNLL Sites to
identify both actual and potential environmental problems. The team based its
requests on detailed and lengthy considerations of local environmental
characteristics, historical environmental monitoring data, and an understanding of
the production and research and development operations performed at the sites.

The technical specialists of the Survey Team compared notes, reviewed
objectives, and determined which actual or potential environmental problems
required sampling and analysis in order to be completely and accurately
evaluated. In some cases, a group of sample and analytical requests from
different technical disciplines in the Survey Team supported the investigative
needs for evaluating a single actual or potential environmental problem.
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The purpose of the LLNL and SNLL Sampling and Analysis Plans was to outline a
plan for environmental field sampling and laboratory analysis in support of the
DOE Environmental Survey at the LLNL/SNLL Sites (see Figures 1.1a, 1.1b, and
1.1c) located near Livermore, California. The Sampling and Analysis Plans were
intended to be guides that incorporated the standard procedures, analytical
protocols, field sampling protocols, and other laboratory guidance from the DOE
Environmental Survey Manual.

The LLNL/SNLL Sampling and Analysis Teams involved personnel from many
organizations. ORNL managed the project and was responsible for all sampling,
laboratory analyses, field analyses, data management, and report preparation.
Figure 1.2 shows the DOE and ORNL organizational structure for LLNL/SNLL
sampling and analysis personnel.

This LLNL/SNLL Sampling and Analysis Data Document has been prepared by
ORNL and subsequently reviewed by the Environmental Protection Agency’s
(EPA’s) Environmental Monitoring Systems Laboratory in Las Vegas (EMSL-LV)
and the DOE Survey Team. All comments will be addressed or considered before
the next draft is issued.
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Figure 1.1a. Lawrence Livermore National Laboratory Site Map

BUILDING LIST

Map iy Map  Bidy Map
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Figure 1.1b. Lawrence Livermore National Laboratory Site 300 Map
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2.0 SUMMARY OF SAMPLING AND ANALYSIS

Chapter 2.0 was originally reserved for a summary of the scope and data
resulting from the sampling and analysis effort. After further consideration, it
was decided that the Survey Teams could just as effectively accomplish their
objective of modifying the findings by reviewing the data appearing in Chapter
4.0 Data Presentation. Consequently, Chapter 2.0 was deemed redundant and
unnecessary and is retained only in title so as to avoid inconsistencies with
references in the Survey Manual and other sections within the Data Document.
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3.0 METHODS

Standard methods and procedures for sampling and analysis provide for uniform
results and allow comparisons to be made. Field sampling protocols and
analytical methods have been developed and documented in the DOE
Environmental Survey Manual (Refs. 1-3 and 1-4). Appendices D and E of the
DOE Environmental Survey Manual provide detailed technical descriptions of the
sampling and analytical methods described in the following sections.

Sampling and analytical teams used sampling and analysis protocols developed by
the American Society for Testing Materials (ASTM), the National Bureau of
Standards (NBS), and the U.S. Environmental Protection Agency (EPA); EPA
inorganic and organic laboratory analysis methods; and DOE radiological
assessment procedures. |

Standard practices to ensure sample integrity were in place for each field
sampling method. Samples were handled with latex gloves, surface contamination
was wiped or rinsed off, and samples were then labeled. Each sample was
bagged in a zip-top bag and placed in an insulated ice chest. The samples were
then logged in field books and chain-df-custody documents.  Chain-of-custody
documents were initiated at the time of sample collection and accompanied the
samples until they arrived at the analytical laboratories.

For additional details on methods, please refer to the DOE Environmental Survey
Manual in effect at the time of sampling and/or analysis (i.e., E4.2.1 refers to
Section E4.2.1, "Sample Container Immersion," of Appendix E of the DOE
Environmental Survey Manual).

Section 6.0 of this data document contains a bibliography of sources and
references used to develop and perform analyses.

3-1
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3.1 Field Sampling Methods
3.1.1 Surface Water Sampling Methods
3.1.1.1 Immersion Method

The immersion method was the preferred method for collection of grab samples
from shallow streams, ponds, and effluent streams. The sample bottle was
submerged below the water surface with the opening oriented upstream. The
sample was collected, preserved, capped, and the container rinsed with deionized
water (E4.2.1, "Sample Container Immersion").

3.1.1.2 Time Composite Sampling

An automated sampler was used to determine mass per unit time concentrations
and to identify sporadically discharged contaminants from outfalls or streams.
Composite samplers were located near the sample point and set to collect a
selected volume at the desired frequency (e.g., 320 mL collected at the same
time each hour). The sample was pumped through a tube to a 2 1/2-gal.
refrigerated collection jar. Samples were then dispersed from the collection jar
to appropriate sample containers (E4.2.2, "Automated Composite Sampler").

3.1.1.3 Volatile Organic Compounds by Vial

Grab samples for volatile organics were collected by submerging a 40-mL vial
with a Teflon-coated septum in water. The vial was slowly submerged, upside
down, in the water. The sample was then collected by righting the vial. The
vial was removed from the water, capped, and inverted to check for air bubbles.
A lack of bubbles verified an intact sample. It was then rinsed, wiped, labeled,
and packed (E4.2.3A, "Volatile Organic Compounds by Vial").
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3.1.1.4 Volatile Organic Compounds by Dipper

A grab sample for volatie organics was obtained by slowly submerging a
stainless steel dipper in water. The dipper was retrieved and a sample decanted
into a 40-mL sample vial that was slightly tipped against the dipper. The vial
was filled, capped, checked for air bubbles, and packaged (E4.2.3B, "Volatile
Organic Compounds by Dipper").

3.1.1.5 Field Measurements

Horiba or Yellow Springs instruments were used to monitor the water samples for
pH, temperature, conductivity, and, in some cases, turbidity and dissolved oxygen.
The presence of volatile organic compounds (VOCs) was determined with either a
photoionization detector (PID) or a flame ionization detector (FID). A
Sybron/Barnstead conductivity bridge was used to determine resistivity. The
reduction—oxidation potential of samples was determined with a standard millivolt
meter using an Ag-AgCl-platinum or calomel-platinum electrode system (E4.5,
“Field Measurements").

3.1.2 Groundwater Sampling Methods
Groundwater sampling was not performed at LLNL/SNLL Sites.
3.1.3 Solids

The methods used for solid sampling (soils, sludge, and sediments) were designed
to account for the heterogeneous composition of such solids. Several aliquots
from systematic points were collected, pooled, homogenized in an aluminum pan
using a stainless steel spoon, and bottled. A minimum of three pooled samples
were collected from each sample location (E5.0, "Solids"). In instances where a
sediment to be collected was limited in distribution, grab samples were collected
until a suitable volume was obtained.
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3.1.3.1 Surface Soils

The top 3 in. of soil (with stones and vegetation removed) were sampled using
stainless steel spoons, spatulas, etc.; pooled; and placed in sample bottles.
Volatile samples were collected without homogenization or pooling. Nonvolatile
samples were collected in an aluminum pan, mixed, and placed in sample bottles.

For trenches and ditches, samples were systematically collected at random along
the centerline of the trench. For spill areas, the samples were obtained from
heavily stained areas; for large surface areas, a simple random grid was used to
ensure representative sampling (E5.1, "Surface Soils").

3.1.3.2 Subsurface Soils

Subsurface soil samples (less than 50 ft in depth) were collected using a variety
of techniques. Augers, core samplers, and drive tubes with split-spoon samplers
were used as soil conditions dictated. Soil cores were preferable to augered
samples, but were useful only in areas where gravel/cobble was not abundant and
where there were no high hazard wastes (E5.2, "Subsurface Soils").

3.1.3.2.1 Auger and Thin-Wall Tube Sampling

Samples were collected, following augering, to a desired sample depth by
removing the auger and replacing it with a tube corer. The corer was lowered
into position at the sample depth and forced into the soil. The corer was then
withdrawn and the sample collected. Sometimes the sample had to be collected
directly from the auger. This latter method was used when the soil contained
cobble which precluded use of the corer. Continuous flight augers were used in
some cases. Although samples from specific depths were difficult to collect
directly off the auger, satisfactory composite samples were collected (ES5.2.1,
"Subsurface Solid Sampling with Auger and Thin-Wall Tube Sampler").
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3.1.3.2.2 Core Sampling

The core tube was driven into the ground to a desired depth, withdrawn, and the
sample placed in an aluminum tray. The core was then examined with field
survey instruments for radioactivity or organic vapor concentrations. A new
core was then taken nearby and the core position corresponding to the highest
concentration of organic vapor was resampled to obtain an undisturbed sample
for volatiie organic analysis. Three additional cores from the same sample
vicinity were collected, pooled, and placed in sample bottles. This procedure
was completed three additional times to collect a total of three composite
samples (E5.2.2, "Core Sample"'). When sampling boreholes that penetrated the
soil 10 ft or more, split-spoon samples were taken. The contents of the split-
spoon were screened for VOCs and radioactivity. Immediately following
screening, the VOC samples were taken. Following collection of the VOC
samples, the split-spoon sample was emptied into a stainless steel pan and
homogenized. The remaining samples were then taken from this composite.

3.1.3.3 Sludge and Sediments

Sludge is a semidry material ranging from dewatered solids to high viscosity
liquids.  Sediments are the deposited materials underlying a body of water.
When sediments are exposed by evaporation, stream rerouting, or other means,

they are collected by soil or sludge collection methods.

Sludge and sediment were usually sampled using a scoop if the liquid layer over
the material was shallow (E5.3, "Sludges and Sediments").
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3.1.3.3.1 Scoop Sampling

Although sample collection with a scoop may disturb the liquid-solid interface
and alter the sample integrity, sample integrity can be maintained by using
extreme care.

The scoop method was used to collect a composite sample by inserting the scoop
and removing a sample. For sludge exposed to air, the first 1 to 2 cm of
material were removed prior to collecting the sample. The sample was placed in
an aluminum tray, mixed, and transferred to an appropriate bottle (ES5.3.1,
"Scoop").

3.1.4 Photoionization Detector (PID) and Flame lonization Detector (FID)

When used, the PID was calibrated with benzene using the headspace method. A
specified volume of vapor was removed from the headspace in a benzene reagent
bottle and injected into a known volume Tedlar air bag containing zero air. The
benzene atmosphere in the bag was calculated from the atmospheric pressure and
the vapor pressure of the benzene at the ambient temperature. The PID was
adjusted to the resultant concentration and periodically checked throughout the
sampling procedure. In sampling, the soil core was removed from the bore hole
and a portion placed into a container to prevent loss of volatiles. The remaining
portion was placed into a container fitted with a gas-tight sampling port. After
10 to 20 min, the PID sampling tube was inserted into the container through the
port and the vapor concentrations measured. The results were recorded as "ppm
benzene equivalent." The depth with the highest PID measurement was selected
for sample submission, and the portion previously placed in the container to
prevent loss of volatiles constituted the sample.

When used, the FID was calibrated using a methane/air mixture. A gas
chromatograph-mass spectrometer (GC-MS) was used to determine the methane
concentration (usually 93 ppm) in the cylinder containing the compressed

3-6



Draft - Do Not Cite

LLNL/SNLL Data Document

Issue Date: June 1989

Revision: 01

methane/air mixture. Daily calibrations of the FID were performed by filling a

Tedlar air bag with the calibration gas, making the necessary adjustments to the

FID, and then "locking" the instrument dials. This ensured that the readings on
the FID were correct. ‘

3.1.5 Soil Gas Collection

Soil gas samples for the determination of volatie organic compounds were
collected by the active method. The active method utilizes a pump for the
continuous withdrawal of subsurface gases with syringe sampling and in situ gas
chromatography (GC) analysis, or the subsurface gases are pumped through
adsorbent tubes and analyzed in the laboratory by GC. The active sampling
method is preferred because the zone of sampling is effectively enlarged by the
moving air stream, thereby providing a more representative sample from the
interstitial spaces. Soil gas sampling at LLNL/SNLL was accomplished by the
active method, with the sample tubes returned to ORNL for analysis by GC.

Samples for soil gas analysis were collected using solid sorbent tubes (Carbotrap
300). The Carbotrap 300 tube was designed to trap hydrocarbons, whether
present individually or in complex mixtures. The tube contained three distinct
adsorbent beds. The back bed trapped vinyl chioride and other light compounds,
while the middle bed trapped the C5-C8 compounds, and the front bed (gas inlet)
trapped the heaviest compounds. The tube was constructed to allow sampling
volumes of up to 10 L without breakthrough. The soil gas stream was pulled
through the tube with a personal air monitor pump which had an adjustable
sample rate of 0.2 to 4 L per minute.



Draft - Do Not Cite
LLNL/SNLL Data Document
Issue Date: June 1889
Revision: 01

3.2 Analytical Methods
3.2.1 Organic Analysis Methods
3.2.1.1 Volatile Organics

Volatile organic contaminants in water, soil, or sediment were determined using
the 7/87 Contract Laboratory Program Statement of Work and Appendix D of
the DOE Environmental Survey Manual for low- and medium- level samples. The
method, as cited in these two sources, is appropriate for the determination of
volatile organics in typical environmental matrices, using purge and trap sample
introduction into a GC-MS. Thirty-four volatile target compounds can be
identified and quantitated with the technique. Table 3.1 summarizes these
analytes and their respective quantitation limits, as specified in the DOE
Environmental Survey Manual.

Volatile organics are purged from an aqueous sample or a mixture of soil and
distiled water at ambient temperature using an inert gas. The vapor is swept
through a sorbent column where the volatiles are trapped. After purging is
completed, the sorbent column is heated and backflushed with the inert gas to
desorb the volatiles onto a gas chromatographic column. The gas chromatograph
is temperature programmed to separate the volatiles, which are then detected
with a mass spectrometer.  Target compounds are identified by: (1) elution of
the sample component at the same GC relative retention time as the standard
component, and (2) correspondence of the sample component and standard
component mass spectra. A combined search of the 1985 National Bureau of
Standards (NBS) and Wiley Mass Spectral Libraries is used to tentatively identify
up to ten nontarget analytes of greatest concentration in the chromatogram.

Method interferences may be caused by contaminants in solvents, reagents,
glassware, and other sample processing hardware that could lead to artifacts
and/or elevated baselines in the total ion profile. Laboratory reagent blanks are
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Table 3.1. Analytes Determined by CLP Volatiles Analysis Method

Cantrac:t Hequrred

B

Water Low Soﬁ/Sedamentb c
(ug/kg)

3-9

. Anaite AS Nu (ug/L) {
1. Chloromethane 74-87-3 10 10
2. Bromomethane 74-83-8 10 10
3. Vinyl Chloride 75-00-4 10 10
4. Chloroethane 75-00-3 10 10
5. Methylene Chloride 75-08-2 5 5
6. Acetone 67-64-1 10 10
7. Carbon disulfide 75-15-0 5 5
8. 1,1-Dichloroethene 75-35-4 5 5
9. 1, '1-Dichloroethane 75-35-3 5 5
10. 2~Dich!oroethene (total) 540-59-0 5 5
11. Chloroform 67-66-3 5 5
12. 1,2-Dichloroethane 107-06-2 5 &
13. 2-Butanone 78-93-3 10 10
14. 1,1,1-Trichloroethane 71-55-6 5 5
15. Carbon Tetrachloride 56-23-5 5 5
16. Vinyl acetate 108-05-4 10 10
17. Bromodichioromethane 75-27-4 5 5
18. 1,1,2,2-Tetrachloroethane 79-34-5 5 5
18. 1,2~Dich!0ropropane 78-87-5 5 5
20. cis-1,3-Dichloropropene 10061-01-5 5 5
21. Trichloroethene 79-01-6 5 5
22. Dibromochioromethane 124-48-1 5 5
23. 1,1,2-Trichloroethane 79-00-5 5 5
24. Benzene 71-43-2 5 5
25. trans-1,3-Dichloropropene 10061-02-6 5 5
26. Bromoform 75-25-2 5 5
27. 2-Hexanone : 591-78-6 10 10
28. 4-Methyl-2-pentanone 108-10-1 10 10
29. Tetrachloroethene 127-18-4 5 5
30. Toluene 108-88-3 5 5
31. Chlorobenzene 108-80-7 5 5
32. Ethylbenzene 100-41-4 5 5
33. Styrene 100-42-5 5 5
34. Xylenes (total) 133-02-7 5 5
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Table 3.1. Analytes Determined by CLP Volatiles Analysis Method (Continued)

Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be
achievable.

Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.

Contract required quantitation limits (CRQL) for volaties at medium levels in
soil/sediment are 100 times the listed CRQL for volatiles at low levels in
soil/sediment.
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used to monitor the presence of such interferences. Interferences introduced by
the sample matrix are monitored by the use of internal standards and matrix

and surrogate spike recoveries.

Intérpretation of volatiles data requires an assessment of the impact of holding
times on data quality. The CLP protocol requires that the analysis be conducted
within 10 days of sample receipt. Samples which may exceed this holding time
can still provide useful information, as long as the data are interpreted with
caution. g ‘

3.2.1.2 Semivolatile Organics

Semivolatile organics in all samples were extracted by the Organic Analysis
Group of ORNL. Part | semivolatiie samples were analyzed by the ORNL group;
Part Il samples were shipped to Batteiie and ORGDP for analysis. Semivolatile
organic contaminants in water, soil, or sediment samples are determined using
the 7/87 CLP Statement of Work and Appendix D of the DOE Environmental
Survey Manual for low-level samples. The protocol, as cited in these two
sources, is appropriate for the determination of a number of organic compounds
that are partitioned into an organic solvent and are amenable to gas
chromatography. The target compound list (TCL) and required limits specified in
the U.S. DOE Environmental Survey Manual are listed in Table 3.2.

Semivolatile organics are serially extracted from aqueous samples with methylene
chioride at a pH greater than 11, and again at a pH less than 2. The methylene
chicride extracts are dried and concentrated separately. Low-level soil samples
are mixed with anhydrous powdered sodium sulfate and serially extracted with [
methylene chloride/acetone using an ultrasonic probe. The methylene chioride
and extracted semivolatile organics are then collected by decanting and
concentrated. All extracts are stored at 4°C in the dark until they are analyzed
using GC-MS. If extracts are to be held for greater than 40 days, they are
stored at -209C. Target compounds are identified on the basis of: (1) relative
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Table 3.2. Analytes Determined by CLP Semivolatiles Analysis Method

Analyte AS Number

35. Phenol 108-95-2
36. bis(2-Chloroethyl) ether 111-44-4
37. 2-Chiorophenol 95-57-8
38. 1,3-Dichlorobenzene 541-73-1
39. 1,4-Dichlorobenzene 106-46-7
40. Benzyl alcohol 100-51-6
41. 1,2-Dichlorobenzene 95-50-1
42. 2-Methylphenol 95-48-7
43. bis(2-Chloroisopropyi) ether 39638-32-9
44. 4-Methylphenol 106-44-5
45. N-Nitroso-di-n-propylamine 621-64-7
46. Hexachloroethane 67-72-1
47. Nitrobenzene 88-95-3
48. |sophorone 78-59-1
49. 2-Nitrophenol 88-75-5
50. 2,4-Dimethylphenol 105-67-9
51. Benzoic acid 65-85-0
52. bis(2-Chlorethoxy) methane 111-81-1
53. 2,4-Dichlorophenol 120-83-2
54. 1,2,4-Trichlorobenzene 120-82-1
55. Naphthalene 91-20-3
56. 4-Chloroaniline 106-47-8
57. Hexachlorobutadiene 87-68-3
58. 4-Chloro-3-methylphenol

(para-chloro-meta-cresol) 58-50-7
59. 2-Methylnaphthalene 91-57-6
60. Hexachlorocyclopentadiene 77-47-4
61. 2,4,6-Trichlorophenol 88-086-2
62. 2,4,5-Trichlorophenol 95-95-4
63. 2-Chloronaphthalene 91-58-7
64. 2-Nitroaniline 88-74-4
65. Dimethyl phthalate 131-11-3
66. Acenaphthylene 208-96-8
67. 2,6-Dinitrotoluene 606-20-2
68. 3-Nitroaniline 99-09-2
6S. Acenaphthene 83-32-9
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Table 3.2. Analytes Determined by CLP Semivolatiles Analysis Method

(Comsnued)

70.  2,4-Dinitrophenol 51‘1 -28-5
71. 4-Nitrophenol 100-02-7
72. Dibenzofuran 132-64-9
73. 2,1-Dinitrotoluene 121-14-2
74. Diethyiphthalate 84-66-2
75. 4-Chlorophenyl phenyl ether 7008-72-3
76. Fluorene 86-73-7
77. 4-Nitroaniline 100-01-8
78. 4,6-Dinitro-2-methylphenol 534-52-1
79. N-Nitrosodiphenylamine 86-30-6
80. 4-Bromophenyl phenyl ether 101-55-3
81. Hexachlorobenzene 118-74-1
82. Pentachlorophenol 87-86-5
83. Phenanthrene 85-01-8
84. Anthracene 120-12-7
85. Di-n-butylphthalate 84-74-2
86. Fluoranthene 206-44-0
87. Pyrene 129-00-0
88. Butylbenzylphthalate 85-68-7
89. 3,3-Dichlorobenzidine 91-94-1
80. Benzo(a)anthracene 56-55-3
81. Chrysene 218-01-9
g2. bis(2-Ethylhexyl)phthalate 117-81-7
93. Di-n-octyl phthalate 117-84-0
94. Benzo(b)fluoranthene 205-89-2
85. Benzo(k)fluoranthene 207-08-9
96. Benzo(a)pyrene 50-32-8
97. Indeno(1,2,3-cd)Pyrene 183-39-5
98. Dibenz(a,h)anthracene 53-70-3
89. Benzo(g,h,i)perylene 191-24-2
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Table 3.2. Analytes Determined by CLP Semivolatiles Analysis Method
(Continued)

Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be -
achievable.

Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.

Contract required quantitation limits (CRQL) for semivolatiies at medium
levels in soil/sediment are 60 times the listed CRQL for semivolatiles at low
levels in soil/sediment.
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retention times (compound elution times) compared to standard retention times,

and (2) correspondence of the sample component and standard component mass

spectra. A combined search of the NBS and Wiley Mass Spectral Libraries and

interpretation by a mass spectrometer speciaiist are used to provide tentative

identification for up to 20 nontargeted compounds meeting U.S. EPA
concentration criteria.

Method interferences may be caused by contaminants in solvents, reagents,
glassware, and other sample processing hardware that lead to artifacts or
elevated baselines in the total ion profiles. Laboratory reagent blanks are used
to monitor the presence of such interferences. Matrix interferences may be
caused by soil acting as a sorbent for semivolatiie organics or by contaminants
that are coextracted with the sample. Sample matrix effects are monitored by
internal standards, as well as surrogate and matrix spike recoveries. |

interpretation of semivolatile organics data requires an assessment of the impact
of holding times on data qualty. The CLP protocol requires that aqueous
samples must be extracted within five days of sample receipt; soil samples must
be extracted within ten days. Samples that have exceeded this holding time can
still provide useful information as long as the data is interpreted with caution.

3.2.1.3 Pesticides/PCBs
3.2.1.3.1 Pesticides/PCBs in Water, Sail, and Sediment

Pesticides and polychiorinated biphenyls (PCBs) in water, soil, or sediment are
determined using the 7/87 Contract Laboratory Program Statement of Work for
low-level samples and Appendix D of the U.S. DOE Environmental Survey Manual.
The anaiyticai method involves extraction of the chlorinated hydrocarbon
contaminants from the environmental matrices with methylene chloride,
concentration of the extracts, and the analysis of the extracts on a gas
chromatograph/electron capture detector (GC-ECD). If pesticides or PCBs are
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tentatively identified, a second GC-ECD analysis is performed using an aiternate
chromatographic column for positive identification. Confirmation by GC-MS is
seldom done due to insufficient concentration of the pesticides and PCBs in the

samples.

The U.S. DOE protocol requires the identification of 27 target compounds at the
Contract Required Quantitation Limits (CRQL) listed in Table 3.3.

Method interferences may be caused by contaminants in solvents, reagents,
glassware, and other sample processing hardware. The presence of these
artifacts is determined by running a laboratory method blank under the same
conditions as the samples. Poor extraction efficiency due to sample matrix
effects is monitored by the use of surrogate and matrix spike recoveries.

Interpretation of pesticide/PCB data requires an assessment of the impact of
holding times on data quality. The CLP protocol requires that aqueous samples
be extracted within five days of sample receipt and soil samples extracted within
ten days. Samples that have exceeded these holding times can still provide
useful information as long as the data are interpreted with caution. Extracts are
stored at less than 0°C between the time of extraction and analysis to ensure
that the sample quality is not compromised.

3.2.1.3.2 PCBs in Qils

The PCB content in most oils can be determined at concentrations levels ranging
from 90% to less than 1 ug/g by first diluting the oil with hexane. If the
sample contains extraneous chloro-species, the hexane dilution is passed through
a silica gel-florisii column to clean up the sample prior to analysis. A 1- to
5-uL aliquot is then injected into a gas chromatograph equipped with an
electron capture detector. All Aroclors, 1016 to 1260, are resolved reasonably
well with the GC-ECD instrumentation. The spectrum of the sample is compared
with a standard profile library for identification. The appropriate PCB standard
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Table 3.3. Analytes Determined by CLP Pesticide/PCB Analysis Method

Contract Required
% . m- a

——Quantitation Limits®
~ Water Low Soil/SedimentD;C
Analyte CAS Number _(ug/L) (ug/kg)

100. alpha-BHC 319-84-6 0.05 8.0

101. beta-BHC 318-85-7 0.05 8.0

102. deita-BHC 319-86-8 0.05 8.0

103. gamma-BHC (Lindane) 58-89-9 0.05 8.0

104. Heptachior 76-44-8 0.05 8.0

105. Aldrin 309-00-2 0.05 - 8.0

106. Heptachlor epoxide 1024-57-3 0.05 8.0

107. Endosuifan | 959-98-8 0.05 8.0

108. Dieldrin 60-57-1 0.10 16.0

109. 4,4-DDE 72-55-9 - 0.10 16.0

110. Endrin 72-20-8 0.10 16.0

111. Endosulfan li 33213-85-9 0.10 16.0

112. 4,4’-DDD 72-54-8 0.10 16.0

113. Endosulfan sulfate 1031-07-8 0.10 16.0

114. 4,4'-DDT 50-28-3 0.10 16.0

115. Endrin ketone 53494-70-5 0.10 16.0

116. Methoxychior 72-43-5 0.5 80.0

117. alpha-chiordane 5103-71-8 0.5 80.0

118. gamma-chiordane 5103-74-2 0.5 80.0

119. Toxaphene 8001-35-2 1.0 160.0

120. Aroclor-1016 12674-11-2 0.5 80.0

121. Aroclor-1221 11104-28-2 0.5 80.0

122. Aroclor-1232 11141-18-5 0.5 80.0

123. Aroclor-1242 53468-21-9 0.5 80.0

124. Aroclor-1248 12672-29-6 0.5 80.0

125. Aroclor-1254 11097-69-1 1.0 160.0

126. Aroclor-1260 11096-82-5 1.0 160.0

a. Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be
achievable. ,

b. Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.

c. Contract Required Quantitation Limits (CRQL) for pesticides/PCBs at medium

levels in soil/sediment are 15 times the listed CRQL for pesticides/PCBs at

low levels in soil/sediment.
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that matches the PCB found in the sample is quantitatively injected. The peak
heights are measured for quantitation.

3.2.1.4 FO01 to FOO5 Solvents

FOO1 to FO05 solvents are those organic compounds specified under EPA
Regulations for Identifying Hazardous Waste (40 CFR 261; 45 FR 33119, May 19,
1980) generic to degreasing procedures. To be listed as an FOO1 to FOOS
hazardous waste, a total of 10% or more (by volume) of one or more of the
compounds listed in Table 3.4 must be present in a spent-solvent waste. As the
presence of FOO1 to FO05 compounds can be identified during the analysis of CLP
volatie and semivolatile TCL and tentatively identified compounds (TIC), no
additional analytical procedure was used to determine the presence of these
compounds in SNLL samples. The determination of FO01 to FOO05 in SNLL
samples was performed by simply noting the positive hits of these compounds
from the CLP volatile and semivolatile organic analysis data. Table 3.4 denotes
the compounds that are observed using the CLP volaties protocol (V), the CLP
semivolatile protocol (SV), and those compounds that can be identified using both
(B) procedures. (Nitropropane would most probably be identified using the SV
procedure.) Results which correspond to reporting requirements for CLP volatile
and semivolatile compounds are determined at the ppb level. Consequently, the
presence of FOO1 to FOO5 was confirmed, but their concentrations were never
observed at the gross concentration levels required for listing of any sample as a
hazardous waste.

3.2.1.5 High Explosives

There is no EPA standard method for the determination of munitions and
munitions by-products in soil. ORNL employs methods similar to those which
have been tested at the U.S. Army Cold Regions Research and Engineering
Laboratory (CRREL), Hanover, New Hampshire. These methods are applicable for
four munitions and two by-products. These include 2,4-dinitrotoluene (2,4-DNT),
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Table 3.4. F-List Solvents (FOO1 to FOO5)

Compound CLP Organic Procedure

Tetrachloroethylene (1), (2)

Trichloroethylene (1), (2)
Methylerre chioride (1), (2)
Trichloroethane (1), (2)
Carbon tetrachloride
“chiorinated Fluorocarbons" (#) (1)
Chiorobenzene (2) ‘
Dichlorobenzene (2)
trichloro-1,2,2-trifluocroethane (2)
Trichlorofluoromethane (2)
Trichioroethane (2)

Xylene (32

Acstone (3)

Acetate (3)

Benzene.(3)

Ether (3)

Methyl Isobutyl Ketone (3)
Butyl Alcohol (3)
Cyclohexanone (3)
Methanol (3)

Nitrobenzene (3)

Cresols (4)

Cresylic acid (*) (4)
Toluene (5)

Methyl ethyi ketone (5)
Carbon Disulfide (5)
Iscbutanol (5)

Pyridine (5)

Benzene (5)
Ethoxyethanol (5)
Nitropropane (5)

22<:<:UD<:<:<:<(Eggg§g<:03<:<:<:<:<:<:<:<:<:<:ED<:CD<:<:<:<<<:

V = CLP analytical method for volatile organics.

SV = CLP analytical method for semivolatile organics.

B = Compound identified in both volatile and semivolatile methods.

# = Intrepreted to mean "Freons.” Some Freons are listed separately.

* Refers to mixture of phenols from coal tar boiling around 205°C and
upward (The Merck Index, 7th Ed, pg 295).

(1) FOOI Spent halogenated solvents used in degreasing (toxic).
(2) FOO2 Spent halogenated solvents (toxic).

(38) FOO3 Spent nonhalogenated solvents (ignitable).

(4) FOD4 Spent nonhalogenated solvent (toxic).

(5) FOO5 Spent nonhalogenated solvent (ignitable and toxic).
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octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX), 2,6-dinitrotoluene

(2,6-DNT) hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), 2,4,6-trinitrotoluene
(TNT), and N-methyl-N-2,4,6-tetranitroanaline (Tetryl).

There is no holding time established for munitions and munitions by-products,
which may be considered as thermally-unstable semivolatiie compounds. However,
the EPA/DOD Preanalytical Holding Time Study suggests that the holding time is
as critical for soil/water samples that may contain explosives, as it is for similar
samples containing semivolatiie base/neutral/acid species. In general, initial
extraction of a soil sample was performed within 24 hours, and certainly within a
week of sample receipt. Water samples do not require extraction and may be
analyzed immediately upon receipt. Sample and temporary archival storage
employs refrigerators maintained at 4°C.

Soil samples are uitrasonically extracted with acetonitrile, using 2 to 10 g of soil
and 40 mL of acetonitrile. (The soil sample is never oven-dried prior to
analysis, but is determined on an "as is" basis.) The extract is centrifuged and
an aliquot filtered and diluted (1/1, v/v) with distiled water. Water samples
are diluted (1/1, v/v) with acetonitriie. The treated samples are analyzed using
an octadecylsilane (C18 or ODS) reversed-phase high performance liquid
chromatography (HPLC) column with a mixture of water/acetonitrile/methanol
(50/25/25 v/v/v) flowing at 0.8 mL/min. An ultraviolet absorbance detector with
a 254 nanometer (nm) fixed filter is employed for quantitating the six analytes.
Chromatograms are recorded on both a conventional stripchart recorder and a
recording integrator. Experimentally-determined retention times are used for the
initial identification of candidate explosive peaks. Peak areas obtained from the
recording integrator are used for quantitation.

The identity of the explosives is confirmed by HPLC using a cyano-phase column
which exhibits normal-phase behavior and, therefore, inverts the order of elution
of most of the analytes. A water/methanol (50/50 v/v) solvent is used to elute
the explosives from the cyano column; the monitoring wavelength is the same.
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All quantitation was performed using the method of external standards. Four
independently-generated standards covering the range of 0.2 to 1.6 ug/mL of
each muniton or munition by-product are used to generate the working
calibration curve. One set of standards is analyzed with each lot of water or
soil samples. The quantitation limits for munitions and munitions by-products
are typically 0.06 to 0.3 mg/L in water and 0.5 to 2.0 mg/kg in soil, as
ilustrated in Table 3.5. Blanks and spiked samples are analyzed with each set of
samples. ' -
Table 3.5. Standard Reporting Quantitation Limits

for Munitions and By-Products

Explosive Soil Limits, mg/kg Water Limits, mg/L
2,4-DNT <1 SRR <0.06
2,6-DNT <0.5 <0.1

HMX <2 <0.3

RDX <2 <0.2

Tetryl <1 <0.1

TNT <1 <0.08

HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
RDX = hexahydro-1,3,5-trinitro-1,3,5-triazine

Tetryl = N-methyl-N-2,4 B-tetranitroanaline

TNT = 2,4,6-trinitrotoluene

2,4-DNT = 2 4-dinitrotoluene

2,6-DNT = 2,6-dinitrotoluene

3.2.1.6 Total Organic Carbon

The measurement of total organic carbon (TOC) is used in assessing the potential
oxygen-demanding load of organic material on a receiving stream. The TOC
determination is performed by converting the organic carbon in a sample to
carbon dioxide, either catalytically or through wet oxidation procedures. The
carbon dioxide (COp) formed can be measured directly by infrared detector or

3-21



Draft - Do Not Cite

LLNL/SNLL Data Document

Issue Date: June 1989

Revision: 01

converted to methane (CH4) and measured by a flame ionization detector. The
amount of CO2 or CHg4 is directly proportional to the concentration of

carbonaceous material in the sample.

Because of the various properties of carbon-containing compounds in liquid
samples, preliminary treatment of the sample prior to analysis dictates the
definiton of the carbon as it is measured. The lapse of time between the
collection of samples and the start of analysis should be kept to a minimum to
reduce the possibility of oxidation or bacterial decomposition of some components
in aqueous samples. Also, samples should be kept cool (4°C) and protected from
sunlight and atmospheric oxygen. In instances where the analysis cannot be
performed within 2 hr from the time of sampling, the sample is acidified (pH
<2) with hydrochloric or sulfuric acid. The carbonaceous analyzer measures all
of the carbon in the sample. Carbonate and bicarbonate carbon are not part of
the oxygen demand of a stream; these components must be removed or accounted
for in the final calculation.

3.2.2 inorganic Analysis Methods
3.2.2.1 CLP Metals Determination by Atomic Emission or Absorption Techniques

The determination of low levels of metal contaminants was accomplished using a
protocol based on the U.S. EPA Contract Laboratory Program (CLP) Statement of
Work (SOW) No. 785 for Inorganic Analysis Multi-media, Multi-concentration and
the U.S. DOE Environmental Survey Manual. Table 3.6 summarizes the
analytical method and the required quantitation limit for a total of 23 specific
metal contaminants.  Seventeen of these elements were reported using the
inductively coupled plasma (ICP) technique according to the full CLP technical
criteria.  In addition, three elements (arsenic, selenium, and lead) were also
determined by ICP and were reported to quantitation levels which exceeded the
CLP requisite limits, but were significantly below the ICP method quantitation
limits as listed in the DOE protocol. Graphite furnace atomic absorption (GFAA)
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Table 3.6. Elements Determined by Atomic Emission or Absorption Techniques

Element Contract Required DOE Method Analytical
j Quantitation Level Quantitation Limit Method
(ug/L) for ICP (ug/L)

Aluminum 200 k 200 ICP
Antimony 60 150 icp
Arsenic 10 250 ICP, GFAA*
Barium 200 200 ICP
Beryllium 5 5 ICP, GFAA#
Cadmium 5 20 ICP
Calcium 5000 5000 ICP
Chromium 10 ' 10 ICP, GFAA*
Cobalt 50 50 ICP
Copper 25 25 ICP
Iron 100 100 ICP

- Lead 5 200 ICP, GFAA*
Magnesium 5000 5000 ICP
Manganese 15 15 ICP
Mercury 0.2 : - - CVFAA
Nickel 40 40 ICP, GFAA#
Potassium 5000 5000 FES
Selenium 5 400 CP, GFAA#
Silver 10 30 ICP, GFAA#
Sodium 5000 5000 ICP
Thallium 10 100 GFAA
Vanadium 50 50 ICP
Zinc 20 20 ICP

ICP = Inductively coupled plasma emission spectrometry.
GFAA = Graphite furnace atomic absorption spectrometry.

FES = Flame emission photometry.

CVFAA = Cold vapor flameless atomic absorption spectrometry.

* Only GFAA results for LLNL and SNLL samples were reported for this element.
# Only GFAA results for LLNL samples were reported for this element.
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was used to determine and report the concentrations of eight elements (silver,
arsenic, beryllium, chromium, lead, nickel, selenium, and thallium) in LLNL
samples. The concentrations of arsenic, chromium, lead, and nickel were

analyzed by GFAA and reported for SNLL samples.

Mercury was determined by cold vapor flameless atomic absorption (CVFAA), and
potassium was determined using flame emission photometry (FES) for samples
from both sites.

CLP protocol was used to monitor the precision and accuracy of the individual
elemental results. Calibration data were verified during the course of an
analytical run. Interference check samples were used to determine the
effectiveness of interelement corrections for the ICP metals. The precision of
the measurements was estimated using sample duplicates. Sample digestion
efficiency was assessed by including laboratory control samples with each
preparation batch. Matrix spikes, analytical spikes (for GFAA only), and serial
dilutions of samples (for ICP only) were made to assess the accuracy and to
determine the presence of analytical interferences attributable to the sample
matrix or to preparation procedures.

3.2.2.1.1 ICP-Atomic Emission Spectrometry

The basis of this method is the simultaneous multi-element measurement of
atomic emission by an optical spectroscopic technique. Samples are nebulized
and the aerosol that is produced is transported to a high temperature plasma
where excitation occurs. Characteristic atomic-line emission spectra are
produced by the radio-frequency inductively coupled plasma and are dispersed by
a grating spectrometer. The line intensities, which are a measurement of
elemental concentrations, are monitored by photomultiplier tubes. The
photocurrents from the photomultiplier tubes are processed and controlled by a
computer system.
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A background correction technique is required to compensate for variable

background contributions to the determination of trace elements. Background is

measured adjacent to analyte lines on samples during analysis. = The position

selected for the background intensity measurement, on either or both sides of

the analytical line, is determined by the complexity of the spectrum adjacent to

the analyte line. The position used should be free of spectral interference and

reflect the same change in background intensity that occurs as the analyte

wavelength is measured. Background correction is not required in cases of line

broadening where a background correction measurement would actually degrade

the analytical result.  Additional interferences, i.e., spectral, physical, and/or

chemical, are also possible. Appropriate corrections are made when required and
are documented in the ICP case narrative.

Acid digestion of water, soil, sediment, and sludge samples is performed
according to the CLP SOW No. 785 protocol prior to trace metal analysis by ICP.
A 100-mL aliquot of an aqueous sample is digested with a mixture of nitric and
hydrochloric acids. The acidified sample is heated below boiling for
approximately 2 hr or until the sample volume is reduced to half of its initial
volume. The sample is then cooled, filtered, and diluted volumetrically. For
solid samples, a representative 1-g (wet weight) sample is digested with nitric
acid and hydrogen peroxide. The digestate is then refluxed with nitric and
hydrochloric acid, then allowed to cool prior to filtration and dilution.
Elemental sample concentrations are reported on a dry weight basis.

The CLP protocol does not specify digestion procedures for oil samples. The
method of sample digestion included the following steps: (a) a 5-mL aliquot of
oil is evaporated to dryness, (b) 10 mL of concentrated nitric acid is added and
the mixture heated until the reaction looses vigor, (¢) 5 mL of concentrated
perchioric acid is added and the mixture heated until the appearance of
perchloric acid fumes, and (d) the final mixture is diluted to a 25-mL volume
with deionized water.
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3.2.2.1.2 Potassium

A direct-reading flame photometer was used for the quantitative analysis of
potassium in aqueous and solid samples. In this technique, an aspirating atomizer
capillary tube is used to transfer a portion of a digested sample into a high
velocity, propane-oxygen burner assembly. Ground state potassium atoms are
thermally excited in the high temperature flame. Light emitted from the excited
atoms as they return to ground state passes through a sodium light attenuator
and then through an optical transmission filter specific for potassium emission.
The light emission is detected by a phototube and is directly proportional to
potassium concentration in the digested sample. The operating range for the
flame photometer is 0.1 to 10 mg/L.

The preparation procedure for aqueous and solid samples is identical to that used
for the ICP analysis of metals.

3.2.2.1.3 Atomic Absorption, Furnace Technique

Graphite furnace atomic absorption was used to determine the concentration of
arsenic, beryllium, chromium, lead, nickel, selenium, silver, and thallium in LLNL
samples. GFAA is used to determine the concentration of arsenic, chromium,
lead, and nickel only in SNLL samples. When using the furnace technique in
conjunction with an atomic absorption spectrophotometer, a representative aliquot
of a sample is placed in the graphite tube of the furnace, evaporated to dryness,
charred, and atomized. Analyte atoms are vaporized and dissociated for light
absorption in the tube. Radiation from a light source, hollow cathode, or
electrodeless discharge lamp of the element being determined is passed through
the vapor containing ground-state atoms of that element. The intensity of the
transmitted radiation decreases in proportion to the amount of the ground state
element in the vapor. A grating monochromator isolates the characteristic
radiation from the hollow cathode lamp and a photosensitive device measures the
attenuated transmitted radiation.
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Aqueous samples are prepared by digesting 100-mL aliquots with a mixture of
nitric acid and hydrogen peroxide. The acidified sample is then heated beiow
boiling for approximately 2 hr, or until the sample volume is reduced to half of
its initial volume. The sample is then cooled, diluted volumetrically, and allowed
to settle overnight to remove inscluble material. Representative 1-g solid
samples are prepared by digesting them in nitric acid and hydrogen peroxide.
The digestate is refluxed with nitric acid, cooled, diluted volumetrically, and
allowed to settle overnight.

3.2.2.1.4 Mercury

Mercury is determined by cold vapor flameless atomic absorption (CVFAA). The
flameless AA procedure is a physical method based on the absorption of radiation
at 253.7 nm by mercury vapor. Organic mercury compounds are converted to
inorganic forms by the oxidative digestion of the sample. An aliquot of the
diluted digestate is transferred to a 50-mL closed reaction chamber where
stannous chloride is used to reduce the mercury to the elemental form. The
mercury vapor is then purged from the solution into a 80-cm absorption cell
positioned in the light path of an atomic absorption spectrophotometer.
Absorbance (peak height) is measured as a function of mercury concentration.

Samples are prepared using a method developed at ORNL. The method is capable
of determining two nanograms (ng) of mercury. A perchlorit: acid/nitric acid
wet-ashing procedure is used to convert the organic mercury to an inorganic
form. F?eagent blanks are very low (<2 ng) for this procedure. To obtain these
low blanks, acids are preselected by ahalyticai testing and washed glassware is
baked overnight at 450°C. Samples are digested in a 250-mL borosilicate
volumetric flask equipped with supplemental air condensers to prevent the loss
of mercury. After digestion, the sample volume is adjusted to 50 mL  An
aliquot of this solution is introduced into the instrument reaction chamber for
the subsequent determination of mercury. a
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3.2.2.2 Nontarget List Parameters
3.2.2.2.1 Total Cyanide

Total cyanide is determined spectrophotometrically in drinking, surface, and
saline waters; domestic and industrial wastes; and in sediments and other solids.
Cyanide as hydrocyanic acid (HCN) is released from cyanide complexes by
performing a reflux-distillation of the sample in the presence of a mineral acid
and magnesium ion. (Magnesium prevents the co-distillation of thiocyanate.)
The evolved HCN is absorbed in a scrubber solution containing sodium hydroxide.
Cyanide is then determined spectrophotometrically by first converting HCN to
CNCI by reaction with chloramine-T under controlled pH conditions. Upon
completion of the chemical reaction, pyridinebarbituric acid reagent is added to
form a chromophore, which absorbs at 578 nm. Concentration is read from a
standard curve of absorbance versus cyanide concentration.

The spectrophotometric procedure has a quantitation limit of 0.002 mg/L and can
be used for solutions containing up to 1 mg/L cyanide. A silver nitrate titration
procedure using p-dimethylaminobenzalrhodamine indicator can be used for
samples containing higher amounts of cyanide.

3.2.2.2.2 Recoverable Qil and Grease

Extractable matter from surface and saline waters and industrial and organic
wastes is determined gravimetrically after sample extraction with Freon. The oil
and grease present in a sample is extracted from an acidified, 1-L aliquot with
Freon-113 using a 2-L separatory funnel. The entire specimen container must be
extracted to avoid sidewall loss of oils. The Freon extract is evaporated from a
constant weight-tared crucible and the oil/grease residue weighed. A
concentration range of 5 to 1000 mg/L of extractable oil/grease may be directly
determined from 1-L specimens.
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The nature of the oil or grease and the presence of extractable nbnoily‘ matter
will influence the material measured and the interpretation of the results.
Vegetable oils, waxes, soaps, greases, animal fats, and relatively nonvolatie
hydrocarbons can be measured with this procedure. The method is not applicable
to light hydrocarbons that volatilize below 70°C, gasoline, and petroleum fuels
through No. 2 fuel oil.

3.2.2.3. Anions

lon chromatography is a rapid analytical technique for muiti-ion analysis in a
single solution scan. The method depends on the separation of a group of anions
flowing through an anion exchange column, suppression of the eluant
conductivity on an acid-form cation exchange column, and final conductimetric
detection of the separated anions as they pass through the measurement cell.
Identification of the ions present is made by characteristic retention times and is
supported by sample spikes. The increase in conductivity caused by each
electronegative anion is recorded using a peak integrator or strip chart
recorder. Results are compared with those of standard solutions to determine
anion concentration. Results are reported for chioride (CI7), fluoride (F),
nitrate (NO3"), phosphate (PO4-3), and sulfate (SO472).

Aqueous samples are allowed to come to ambient temperature before analysis.
Holding times for sample analysis are limited to between 48 hrs and 28 days,
depending on the anions to be determined.

3.2.2.4 Hexavalent Chromium

Dissolved hexavalent chromium is determined spectrophotométricaﬂy by the
diphenylcarbazide reaction in acid solution. The method is applicable for
measuring chromium (VI) in extraction procedure toxicity (EPTOX) extracts and

groundwaters, and domestic and industrial wastes. Interferences include
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vanadium, hexavalent molybdenum, and mercurial salts. Because the presence of

reducing materials in the specimen is not known, the water specimens are stored

at 40C, with a maximum holding time of 24 hrs. The analysis consists of adding

diphenylcarbazide solution to the water or extract solution and adjusting the pH

to 2.0. After a 10 min color development period, the absorbance is measured at

540 nm using a spectrophotometer. The absorbance value is converted to

‘concentration by comparison to a hexavalent chromium calibration curve prepared

by plotting concentrations of a series of known chromium solutions versus their

respective absorbance readings. The spectrophotometric procedure has a limit of
0.010 mg/L.

3.2.2.5 Percent Solids

To determine the percent solids in a sample, a portion of the material is placed
on a weighed dish; the difference in weight represents the wet sample weight.
The sample is dried at 103° to 105°C overnight, cooled, and reweighed. The
difference between the dried sample and the dish represents the dry weight.
The ratio of dry weight to wet weight is muitiplied by 100 to obtain the percent
solids contained in a solid sample.

3.2.2.6 Toxicity Characteristic Leaching Procedure

EPA has proposed to amend the Extraction Procedure Toxicity Characteristic
(EPTC) to include 38 additional compounds and a modified leaching procedure,
known as the Toxicity Characteristic Leaching Procedure (TCLP). A description
and background information for TCLP is found in "Hazardous Waste Management
System; lIdentification and Listing of Hazardous Waste; Notification Requirements;
Reportable Quantity Adjustments: Proposed Rule” (40 CFR Parts 261, 271, and
302) in Volume 51 of the Federal Register. Under the proposed rule, a leaching
test is used to determine whether an unacceptably high level of groundwater
contamination might result from improper waste management of wastes containing
any one of the 52 listed toxicants. Regulatory level concentrations for the
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individual toxicants are based on chronic toxicity reference levels, combined with

a compound-specific dilution/attenuation factor (derived from application of a
groundwater transport equation).

The TCLP s intended to be a first order approximation of the leaching of low-
molecular weight carboxylic acids generated in actively decomposing sanitary
landfills. Acetic acid is one of the ‘mc‘;re‘ dominant carboxylic acids present in
municipal waste leachate. As such, approximately 100 g of a soil sample is
extracted with a buffered acidic acid extraction fiuid 20 times the weight of the
solid phase. The liquid extract is separated from the solid phase pﬁor to
chemical analysis. Waste samples comaming less than 0.5% solids are defined as
the TCLP extract. Two-phase waste samples are fitered with 0.6 to 0.8 um
glass fiber fiters; the solid phase then is extracted with the acetic acid
extraction fluids. The leachate, if compatible, is then recombined with the liquid
phase prior to analysis. If incompatible, the liquids are analyzed separately and
the results are mathematically combined to yield a volume weighted average
concentration.  Analytical results above the proposed regulatory limits for the
individual compounds will define the sample as a hazardous waste. TCLP need
not be run on samples if a total analysis of the original sample demonstrates
that individual contaminants are not present in the waste, or that they are
present, but at such low concentrations that the appropriate regulatory
thresholds could not possibly be exceeded. Tables 3.7 and 3.8 list the regulatory
levels for semivolatile and metal analytes determined using CLP analysis protocol.

3.2.2.7 Radiological

Radiochemical contamination in soil and water is determined by either direct
counting or by radiochemical separations and specific counting to ascertain
radionuclide activity. Water samples ‘(om}ar than those for tritium analysis) are
acidified to pH 2 at collection time. Samples that are not acidified in the field
are acidified when they are received and allowed to equilibrate overnight before
sample aliquots are removed. Soil samples are dried at 105°C to a constant
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Table 3.7. TCLP Limits for CLP Semivolatile Compounds

3-32

Reg. Level
Semivolatile CAS Number (mg/L)
Bis (2-chloroethyl)ether 111-44-4 0.05
0-Cresol 95-48-7 10.0
m-Cresol 108-39-4 10.0
p-Cresol 106-44-5 10.0
1,2 - Dichlorobenzene 95-50-1 4.3
1,4 - Dichlorobenzene 106-46-7 10.8
2,4 - Dinitrotoluene 121-14-2 0.13
Hexachlorobenzene 118-74-1 0.13
Hexachlorobutadiene 87-68-3 0.72
Hexachloroethane 67-72-1 4.3
Nitrobenzene 98-95-3 0.13
Pentachlorophenaol 87-86-5 3.6
Phenol 108-95-2 14.4
2,4,5 - Trichlorophenol 95-95-4 5.8
2,4,6 - Trichlorophenol 88-06-2 0.30
2,3,4,6 - Tetrachlorophenol 108-88-3 14.4
Pyridine 110-86-1 5.0
Table 3.8. TCLP Limits for ICP Metals
Metals CAS Number Reg. Level
(mg/L)
Arsenic 7440-38-2 5.0
Barium 7440-39-3 100
Cadmium 7440-43-9 1.0
Chromium 1330-82-0 5.0
Lead 7439-91-1 5.0
Mercury 7439-97-6 0.2
Selenium 7782-49-2 1.0
Silver 7440-22-4 5.0
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weight, then pulverized and blended well before sample aliquots are removed.

All soil samples are analyzed on a dry weight basis.
32271 DeterrmnabonotGmssAlphaamd Beta Activity in Water

An aliquot of a preserved water sample is evaporated to a small volume and
transferred quantitatively to a tared 2-in. stainless steel counting planchet. The
sample residue is dried to constant weight, then reweighed to determine dry
residue weight. The sample is counted independently for gross alpha and gross
beta activity.

Counting is performed on a Tennelec LB-4000 system that is comprised of 12
gas-flow proportional counters and an IBM-PC controller. Counting efficiencies
for both alpha and beta particle activities are determined according to the
amount of sample solids from a standard curve of counting efficiency versus
sample solids.

3.2.2.7.2 Isotopic Uranium in Water

The sample is equilibrated with uranium-232, which is an internal standard. The
uranium is then chemically purified by the use of anion exchange resin
chromatography and repeated methyl isobutyl ketone (hexone) extractions. The
extracted uranium is deposited on a stainless steel disc which is counted on a
Nuclear Data MicroVax-based analyzer system using a silicon surface-barrier
detector to determine uranium concentration.

Concentrations as low as 4 x 102 pCi/mL have been reported when 1-L samples
were spiked with 10 dpm of uranium-232 and counted for 1000 min on an alpha
pulse height analyzer. The detectors had a 20% efficiency and a 0.005-cpm
background over each energy region of interest. A 80% chemical recovery of
the uranium was obtained.
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3.2.2.7.3 Isctopic Uranium in Soil

A known quantity of uranium-232 tracer, used as an internal standard, is added
to a 10-g sample which is then leached with hot nitric acid followed by hot
nitric acid-hydrogen peroxide treatment. The leachate is passed through an
anion exchange resin to adsorb plutonium and thorium, leaving purified uranium
in the effluent solution. The uranium is further purified by repeated extractions
with methyl isobutyl ketone (hexone). The final hexone extract is dried on a
stainless steel disc which is counted on a Nuclear Data MicroVAX-based analyzer
system using a silicon surface-barrier detector to determine the uranium
concentration.

Concentrations as low as 0.004 pCi/g have been reported for 10-g soil samples
using the counting conditions as described for the determination of isotopic
uranium in aqueous samples.

3.2.2.7.4 Total Uranium in Water

The total uranium content in drinking water, surface water, groundwater, and
domestic industrial wastes is determined by fluorometric analysis. Uranium is
quantitatively extracted from acidified nitrate solutions using trioctylphosphine
oxide (TOPQO) dissolved in an organic solvent, such as dodecane. Aliguots of
the resulting organic extract are pipetted onto pellets of sodium fluoride in small
(22 mm) platinum dishes. The pellets are dried at 585°C, fused at 990°C, and
annealed at 765°C. The prepared pellets are then placed in a fluorophotometer
for measurement of the uranium concentration.

The fluorophotometer was designed and fabricated at ORNL (Model 5198), but is
typical of commercial units later available. The analyzer has two ultraviolet
light sources for greater sensitivity, optical filters, a muitisampler turntable, and
a photomuiltiplier tube for measuring the intensity of the uranium fiuorescence
light. In routine practice, a set of known uranium standards is prepared on
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pellets and exposed to the primary excitation radiation. The characteristic

emitted uranium fluorescence is used to adjust the instrument to read directly in

nanograms of uranium. The samples are similarly measured; the fluorescence of

each is determined and the actual uranium concentration is read in nanograms of
uranium. The method has a detection limit of 1 ng.

The procedure works equally well for aqueous and solid specimens. Uranium is
directly extracted from 20-mlL aliquots of aqueous samples. Fifty-gram portions
of solid samples must be acid digested prior to TOPO extraction. The TOPO
extract is placed on three identical sodium fluoride pellets to obtain triplicate
analyses for both aqueous and solid samples.

3.2.2.7.5 Total Radioactive Strontium in Water

Stable strontium carrier is added to an aliquot of water and the strontium
precipitated from the sample as the carbonate. Interferences from calcium and
some radionuclides are removed by one or more precipitations of the strontium
carrier as strontium nitrate. Barium and radium are removed as the chromate;
the yttrium-90 daughter of strontium-80 is removed by hydroxide precipitation.
The separated strontium is counted immediately for beta particle activity. The
counting resuilt represents the total strontium activity (strontium-88 and
strontium-80) plus an insignificant fraction of the yttrium-90 that has grown into
the separated strontium-80. Counting is performed on a Tennelec Model LB 4000
computer-controlled system. The lowest reported concentration is 0.5 pCi/L for
250-mL samfplés. ’

3.2.2.7.6 Total Radioactive Strontium in Soil

Stable strontium carrier is added to a 10-g sample which then is leached by hot
nitric acid, followed by a hot nitric acid-hydrogen peroxide treatment. The
leachate is reduced in volume and the strontium is precipitated from the solution
as the nitrate salt. Interferences from calcium and some radionuclides are
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removed by one or more precipitations of the strontium carrier as strontium

nitrate. Barium and radium are removed as the chromate; the yitrium-80

daughter of strontium-90 is removed by hydroxide precipitation. The separated

strontium is counted immediately for beta particle activity. The counting result

represents the total strontium activity (strontium-89 and strontium-80) plus an

insignificant fraction of yttrium-90 that has grown into the separated

strontium-90. Counting is performed on a Tennelec Model LB 4000

computer-controlled system. The lowest reported concentration is 0.2 pCi/g for
10-g samples.

3.2.2.7.7 Gamma-Ray Emitting Nuclides in Water and Soil

Nine hundred mL of water sample is transferred to a polyethylene Marinelli
beaker, placed on a high purity germanium detector, and counted for gamma
activity. Soil samples are weighed into a 3-in. petri dish, placed on a high
purity germanium detector, and counted for gamma activity. The efficiencies of
the six detectors used in this determination are between 20% and 35%. The
gamma spectra are reduced, and reports are generated by a Nuclear Data
MicroVAX-based analyzer system. The lowest reported concentration for
cesium-137 is 3 pCi/L for a 900-mL water sample and 50 pCi/kg for a 75-g soil
sample.

3.2.2.7.8 Tritium in Water and Soil

Soil samples are prepared by leaching with equal or double portions of distilled
water; water samples require no pretreatment. An aliquot of water or soil
leachate is treated with a small amount of sodium hydroxide and potassium
permanganate and distiled. The alkaline treatment prevents other radionuclides,
such as radiociodine and radiocarbon, from codistiling over with the tritium.
Some water supplies will contain trace quantities of organic compounds
(especially surface water sources that contain biota). The permanganate
treatment oxidizes trace organics in the sample aliquot, which could distill over
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and cause quenching interferences. A middle fraction of the distillate is
collected for tritum analysis because the early and late fractions are more apt
to contain materials that might interfere with the liquid scintillation counting
process. The collected distillate fraction is thoroughly mixed and a portion is
mixed with a liquid scintillator solution. After dark adapting, the aliquot is
counted in a Packard 460C liquid scintillation counter for tritium beta particle

activity.
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4.0 DATA PRESENT ATION
4.1 Introduction

This section presents the data coile‘c‘ted_ as part of the DOE :Enyircnmental
Survey of the LLNL/SNLL Sites. Fihdings generated by the Survey Team were
divided into units called environmental problems. This chapter presents the
environmental problem sampling and ‘ahaiysis data. Sections 4.2 through 4.4
describe the format and content of data tables, data qualifiers, and the criteria
for reporting values. |

NOTE: The lists of acronyms‘ and data flags at the end of the

| Table of Contents can be removed from their location and

refergncgd as data for each environmental problem are
examined.

Environmental problem data are presented in order of environmental problem.
Sample request numbers and the name of the Survey Team member who requested
the sample collection and analysis are presented for each problem. The reason
for examination of a certain site or sites is given in the Finding and Basis
section. The Sampling and Analysis Objectives define the Survey’s goal for that
environmental problem. The Sampling and Analysis Design section describes the
sampling design and methods, the analytes of interest and in some cases specific
testing methods for each sample, and changes from the design and methods
reported in the LLNL and SNLL Sampling and Analysis Plans (Refs. 1-1 and 1-2).
The field and analytical data are then presented in text and tabular form with
statements of the level of data quaﬁw, ltalicized text indicates a summary of
sampling and analytical data for the environmental problem. i

The data tables present samples by analysis type. The analysis type is further

divided into specific analytes. Analytes are presented only if a positive
determination has been reported for the specific analyte in the specific set of
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samples. A complete listing of non-rad data is available in Appendix D in
tabular form. A discussion of the QA/QC results can be found in Chapter 5.0.

Other appendices include an updated listing of sampling and analytical requests
(Appendix A); background concentrations (Appendix B); results of field,
analytical chemistry, documentation, and data management audits (Appendix C);
and the radiological QC section (Appendix E).

4.2 Data Tables, Data Flags, and Restrictions on Data Reporting

This section presents descriptions of the structure and contents of the three
basic types of data tables that may accompany the discussion of each
environmental problem. Explanations for the types of data flags that appear in
the tables are given. The basis for inclusion/exclusion of entries to tables is
discussed.

4.2.1 Sampling and Analytical Data Tables

Table 4.1 summarizes field and analytical completion data for sampling and
analysis requests for the LLNL/SNLL Sites. The summary is organized by
request number. For each request number, the status, date collected, location,
type of location, media, number of samples planned and collected, the type of
sample, and the number of samples planned and analyzed for each parameter are
given. In each section presenting an environmental problem, a table with a
similar format is provided if samples were requested. Table 4.1 can be used as a
guide to the level of activity that appears in the environmental problem-specific
Table 4.2 series.
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TABLE 4.1 LIVERMORE/SANDIA SITE ENVIRONMENTAL SURVEY S3A REQUESTS
WITH FIELD AND ANALYTICAL COMPLETION DATA

{REQUEST |STAT|DATE JLOCATION | TYPE |MEDIA {NpB SAMP [ TYPE I_Aum__l_nﬂ%g_l 086 I HE __ |PES/H/PCBIS

INMBER ™ | lcoLL.: : : | LocarIon | | ACTIPLAN | ACTIPLAN] PLANI ACT[PLAN| ACTIPLAN| ACT|PLAN]

[ B } 1 fcote jcotg | A INAL JAMAL FANAL [ANAL [ ANAL [ANAL JANA [AL FANAL JANAL | AN
fLrool 04/08/87 ARRDYD SECO  ARROYO SEDIMENT | 3 3iBKGRNE - 0 el 3 351 0 0 0 (] 3 3 3 3
|Ltool 04/08/87 ARROYO SECO  ARROYQ SUR WATER] 1 Hqc Rl 0 ol 1 1] 0 ol o o}l o0 2f.1 1
fLLo02 04/08/87. ARROYD SECO  ARROYO SEDIMENT | 3 3is conl o e 31 0 ol o 0 3 343 3
fLLoo3 06708/87 TRAILER STG  ARROYOD SEOIMENT | 3 slGRAB | 0 ol 3 31 0 af o (] 3 3 3 3
{LLOO3 06708787 TRAILER STG = ARROYO SUR WATERI 1 1{QC RN} o of 1 1{ ¢ el o 0 o 1 1 1
fLLo0G 05/08/87 RET. BASIN  ARROYD SEOIMENT | & 4iGRaB | © o} 3 31 o ol o ol o 4 4 4
jLLOOS 06708787 LAS POSITAS  ARROYO SEDIMENT | 3 3{BKGRNI O© o} 3 3i o el o o 3 31 3 3
jLLoC6 06/08/87 LAS PDSITAS  ARROYO SEDIMENT | 3 sjcRaB | © ol 3 31 0 el o o 3 3 3 3
jLLbODG 06708787 LAS POSITAS  ARRDYD SUR WATER]I 1 1iac RN| O ol 1 1f o o 0 [} 1] b3 1 1
jLeoo? 06/08/87 LAS POSITAS  ARROYQ SEOIMENT | 3 3lcraB | o ol 3 31 o ° 0 o}l 3 3 3 3
{tioca 07/08/87 LAS POSITAS  ARROYO SEDIMENT | 3 Sicras | o ol 3 31 0 0 0 o} 3 51 3 3
lttoos 07/08/87 LAS POSITAS  ARROYO SEDIMENT | 3 3i6rRa8 | 0 6l 3 3{ o 0 0 of 3 3 3 -3
iLLolo DELETED SHIELD BLDG  ARROYO SEDIMENT | 0 steras t o 6i o 31 0 0 0 (1] o 3 o 3
fLL010 DELETED SHIELD BLDG  ARROYOD SUR MATERI © 1iec RNl o o] ¢ 1t} o 0 ] (] <] 1 0 1
fLeoxl 11708787 N OF 4TH ST  ARROYO SEDIMENT | 3 3IGRAB | .0 gl 3 5{ o ot o o 3 3 3 3
fLtox2 DELETED BLDG. 131 SEKERS SUR WATERI O 1lcRas | 0 6fi ¢ el o (1 0 ol.e o0} a [
fLLo12 DELETED BLDS. 151 SEHERS SUR WATERl 0 1l6RAB. | 0 el o el o ] 0 ol o ol o °
jtio12 DELETED BLDS. 169 SEHERS SUR WATERI © 1lGRAB 1 O of o s} o 0 0 ol o el o 0
jLo12 DELETED BLDS. 175 SEMERS SUR WATER 0 sicras o 0} o o}l o o}l 9 0 o 8l o 0
fLLol2 DELEYED BLOG, 175 SEKERS SUR HATER g zirconi o 6l o 310 otl:0 [} 0 [ 3
jLto12 DELEYED BLDG. 222 SEKERS SUR WATER] 0 2lerae 1 0 6l O ot o o6l 0 o}l o0 ol .o o
fLioz DELETED " BLDG. 241 SEWERS SUR WATER 0 iferaB | 0 o} o o} o o 0 ol o0 ol o o
fLro1z DELETED BLDG. 298 SERERS SUR WATER g 1i6RaB | 0 st o of o ol o 0} 0 ol o o
ftLoi2 DELETED BLDG. 321 SEWERS SUR HATER 0 1iGRAB | © el o o o o} 0 o} o0 o] o 0
fLLo1z DELETED BLDG. 322 SEKERS SUR HATER 0 1{6rRAB { 0 ol o o}l a ol o o} o ol o 0
fLLoxz DELETED BLDG. 331 SEHERS SUR WATER 0 1lGRaB | © ol o ol o ol o L] 0 o] o 1]
jLLo12 DELETED BLDG. 511 SEHERS SHUR WATER 0 ileras | o ol o ol o el o o 1] ol o 0
jLLot2 05708787 BLDG. 131 SEHERS SUR HATER z 2icraB | 0 ol o ol o el o ol o ol o 1}
jLLo1z 05/08/87 BLDG. 131 SEWERS SUR WATER} 1 it coMl o el 1 1l @ ol o ol o ol 1 1
jLLo1z 05/08/87 BLDG. 169 SEHERS SUR WATER|] 2 2ierAB | © ol o [ ] el @ ol o 6l o (1]
jLLolz 05/08/87 BLDG. 169 SEWERS SUR HATER| 1 vy coMl o o} 1 1 0 ol o ol o ol 1 1
jLLor2 05708787 BLDG. 298 SEHERS SUR HATER) 2 zieras | o el o ol o ol o ol © o}l o o
fLioiez 05/08/87 BLDG. 298 SEHERS SUR WATER]T 1 1iT coMy o 0] 1 110 0} o el o el 1 1
jLLoiz 05/08/87 BLDE. 321 SEKERS SUR HATER| 2 2lGras 1 © of{ o e} o ol o ¢l o ol o ]
fLioyrz 05/08/87 BLDG. 321 SEWERS SUR HWATER] 1 1T conl o ol 1 1{ o ol o el o ol 1 1
ftLo12 05/08/87 BLDG. 322 SEMNERS SUR WATER! 2 2lcra8 | © o} o of o el o el o ol o o
fLLo12 05708787 BLDG. 322 SEHERS SUR MWATER| 1 1iT coml o of 1 11 o e}l o ol o ] 1 1
fLLo12 05708787 BLDG. 511 SEWERS SUR WATERI 1 iiqc FLl o o} 1 i{ o ol o of 0 ] 1 1
fLLe12 05/08/87 BLDG. 511 SEHERS SuUR MATER] 1 1i8C RNE 0 6l 1 1l @ ol o ol o ] b1 1
fLLol2 06708787 BLDG. 131 SEMERS SuR WATERT 3 sioraB | © ol o ol o 6] 0 ol o gl o 0
fLLo12 06708787 BLOG, 131 - SEWERS SUR WATER] 1 1T conl 0 ol 1 1t e o} o O 61 .1 1
jLLoiz 0608787 BLDG. 169 SEHERS SUR WATER] ™ 3 3IGRAB | 0 6l o ol o o}l o e} 0 ol o (1]
jitorz 06708787 BLDG. 169 SEWERS SUR WATERL- : . .3lT coMl 0. o] 1 140 06102010  61f 1 1
ftroiz 06/08/687 BLBG. 298 SEWERS SUR HATERT -3 ticRaB | @ of o of o el o el o oef o o
fLeore 06708787 BLDG. 298 SEHERS SUR WATERT 1 17 comt o of 1 110 el o el o 0 1 1
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TABLE 4.1 LIVERMORE/SANDIA SITE ENVIRONMENTAL SURVEY S2A REQUESTS

WITH FIELD AND ANALYTICAL COMPLETION DATA

{REQUEST ISTAT|DATE {LOCATION TYPE |MEDIA

INUMBER | icorL. | I LOCATION | ACTiPLAN]

H | 100/MM/YY ] JcoiLt jcort|
jLLo12 06/08/87 BLDG. 321 SEHERS SUR WATER] 3 3|GRAB |
jLLol2 06/08/87 BLDG. 321 SEWERS SUR WATER| 1 1iT coml
jLLoi2 06/08/87 BLDG. 322 SENWERS SUR WATER|I 3 3|GRAB |
1LL012 06/08/87 BLDG. 322 SENERS SUR HATERI 1 1iT comi
jLLox2 06/08/87 BLDG. 511 SEMERS SUR WATER| 1 1iqc FLl
jLLox2 07/08/87 BLDG. 131 SEWERS SUR WATER] 3 3|GRAB |
1LLo12 07/08/87 BLDG. 131 SEMWERS SUR HATER] 1 117 conl
fLLo12 07/08/87 BLDG. 169 SEHERS SUR HATER| 3 3{GRAB |
jLLol2 07/08/87 BLDG. 169 SEWERS SUR WATERI 1 11T coml
jLLo12 07/08/87 BLDG. 298 SEWERS SUR WATER] 3 3iGRAB |
jLLo12 07/08/87 BLDG. 298 SEWERS SUR WATERI 1 11T coMl
fLLoi2 07/08/87 BLDG. 321 SEKERS SUR WATER] 4 4|GRAB |
jLLO12 07/08/87 BLDG. 322 SENERS SUR WATERI 3 3{GRAB |
fLLo12 07/08/87 BLDG. 322 SEWERS SUR RWATER] 1 11T coml
jLL012 10/08/87 BLDG. 151 SEHERS SUR WATER] 2 2]GRAB |
jLLo12 10/08/87 BLDG. 151 SEWERS SUR WATER! 1 1T comi
jLLo12 10/08/87 BLOG. 222 SEHERS SUR WATER! & 6|GRAB |
jLLo12 10/08/87 BLDG. 222 SEWERS SUR WATER] 2 21T coml
fLLo12 10/08/87 BLDG. 241 SEHERS SUR WATER| 3 3|GRAB |
fLLo12 10/08/87 BLDG. 331 SENERS SUR WATERI 2 21GRa8B |
jLLo12 10/08/87 BLDG. 331 SEHERS SUR WATER] 1 1iT coml
jLLo12 10/08/87 BLDG. 511 SEHERS SUR WATER} 2 2l6raAB |
jLLoi2 10/08/87 BLDG. 511 SEHERS SUR WATER| 1 1iqc RN
jLLoi2 10/08/787 BLDG. 511 SEKWERS SUR WATERI 1 117 coml
jLLolz 11/08/87 BLDG. 151 SEWERS SUR WATERl 3 31GRAB |
jLLol12 11/08/87 BLDG. 151 SENERS SUR WATER] 1 1|1 comi
1LLo12 11/08/87 BLDG. 222 SEMERS SUR HATER] 6 616RAB |
jLLo012 11/08/87 BLDG. 222 SEHERS SUR WATER] 2 21T coml
jLLo12 11/08/87 BLDG. 241 SEMERS SUR WATERI 3 3{GRAB |
{LLO12 11/08/87 BLDG. 241 SEMWERS SUR WATER] 1 1T coMf
JLLo12 11/08/87 BLDG. 331 SERERS SUR WATERI 3 3i6RAB |
lLLo12 11/08/87 BLDG. 331 SERERS SUR WATERI 1 1iT comi
jLLox2 11/08/87 BLDG. 511 SEMWERS SUR WATER] 3 3|GRAB |
jLLo12 11/08/87 BLDG. 511 SEHERS SUR WATER] 1 11T coml
fLLo12 12/08/87 BLDG. 151 SEMERS SUR WATER] 3 31GRAB |
|LLO12 12/08/87 BLDG. 151 SEHERS SUR WATER] 1 1iT comi
jLLo12 12/08/87 BLDG. 222 SEWERS SUR WATER] 6 61GRAB |
ILL012 12/08/87 BLDG. 222 SEWERS SUR WATERl 2 21T coMi
lLLo12 12/08/87 BLDG. 241 SEWERS SUR HATER| 3 3{GRAB |}
jLLo12 12/08/87 BLDG. 241 SEKWERS SUR WATER} 1 11t coml
fLLo12 12/08/87 BLDG. 331 SEHERS SUR HATER] 3 31GRAB |
iLLo12 12/08/87 BLDG. 331 SEMERS SUR HWATER| 1 1iT coml
jLLo12 12/08/87 BLDG. 511 SEWERS SUR WATER] 3 3{GRAB |
jLLo12 12/08/787 BLDG. 511 SEHERS SUR WATER] 1 11T cont
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TABLE 4.) LIVERMORE/SANDIA SITE EMVIRONMENTAL SURVEY SEA REQUESTS

WITH FIELD AND ANALYTICAL COMPLETION DATA

IREQUEST ISTAT|DATE ILOCATION 1. TYPE MEDIA InuMB SAMPITYPE | _ANIONS | als_1_ote |__HE _ |PES/H/PCBISEMIVOLS | VOLS | RABS |
INMBER | fcoLL. | | ‘LOCATION f ACTIPLANI | M:TIPLmI Acrim.ml ACTIPLAN| ACT!PLANI Acrlnml ACTI?LAH ACT|PLAN] ACTIPLAN]
I | [no/mryY ] { jcotLicotL] AN AMAL [ANAL | 4 A A AL FANAL FANAL [ANAL [ ANAL {ANAL JANAL |
fLLol3 DELETED BLDG. 612 DITCH SEDIMENT | © 1iGrAB | o o l e 11 o o1 o ol o ol 06 11 0 1] o 1]
LLo1s 11/08/87 BLDG. 612 DITCH SEDIMENT | 3 3jcraB | © o} 3 31 0o o0} o o0} @ ol 3 3 3 31 3 3 4
|tLola 04/08/87 BLDG, 131 TANK SEALED ¢0] 1 1lcras | o 6} 110 ol o of o e} o 0 1 11 1 11
{LLo1s 04708787 BLDG. 141 sup SUR WATER] 1 1iGgc RME 1 1i.1 1{ 0 el o ol o ot o ot 1 1) 1 11
jLLo1s 04/08/87 BLDG. 141 suMp UNSEAL cOl 1 1iGRAB | 12 1]l a 11 0 ol o gf o o o ol 1 11 1 N |
jLLols 13/08/87 BLDG. 141 suMP UNSEAL €O} 1 1l6raB | 1 1)1 1} o0 el o el o el o ol 1 1} 1 1
fLLo1? 13708787 BLDG, 141 sumMp UNSEAL col 1 1leras | 1 1i 1 11l 0 6l o el o ol o ol 1 1] 1 110
fLLo18 13/08/87 BLDG. 151 TANK UNSEAL ¢ol 1 1ieras | 1 1] 1 1] o ol o 6 0 ol o ol 1 1l 14
fLLol9 13/08/87 BLDG. 151 TANK UNSEAL cof 1 iieras | 1 1{ 1 11 0 el o 0 Q ol o 6] 1 11 1 11
fLioz0 11/08/87 BLUG, 222 TANK UNSEAL COl 1 1feraB | 1 1] 1 1l 0 ol o 0 ] ol ¢ 6] 1 111 11
ftrozl 11/08/87 BLOG, 222 TANK UNSEAL cof 1 iferas | 1 111 1 e o} o of o o} o 0} 1 11 11
jLLo22 04/08/87 BLDG. 231 SUMP SUR WATER|- 1 1jac RNl © el 1 1l e ol o of o ol 1 1) 1 141 11
11022 04/08/87 BLDG. 231 sup SEALED cO}l 1 tfora8 | O ol 1 1) ¢ ot o 0 ] el 1 101 1f 1 114
{tLoz23 DELETED BLDG. 231 SUMP SUR WATER}I © itec FLl o ol o 1l o 0 ¢ 0 ] el o 110 1{ o 11
jLioz3 DELETED BLDG. 231 Stp UNSEAL €Ol © 1iGrRAB | o ol o 14 0 0 0 0 g el © i1} 0o 10 14
jLio26 11/08/87 BLDG. 298 TANK UNSEAL €Ol 1 ticras | o [ 1 1t 0 0 0 ] ¢ gl 1 1 1 111 1
fLtro2s 11/08/87 BLDG. 321 suMp SUR MATER| 1 1iGc FLI 1t 111 11 0 0 0 ] o el 1 b3 1 1] o o}
ftLozs 12/08/87 BLDG. 321 sSup UNSEAL tol 1 ticRas | 1 1} 1 111 1 0 ] ° 6l 1 1 1 111 11
1LL026 12/08/87 BLDG, 492 suMp UNSEAL Ccol 1 1iGRAB | O o}l 1 11 0 o 0 0 o | 1 1 1 11 1 o |
jLLo27 x 12/08/87 BLDG. 5164 HASTE SEDIMENT | 9 9iGRAB | © o [} 9 0 o 0o 0o 0 el o 9 0 o} o o
fLtozz? 12/08/87 BLDG. 514 - HASIE SUR WATER| 1 1iGc RNl © ] 1 1 0 0 0 ol o 0ol o 1 0 of o o]
“{LLoz8 12/08/87 BLDG. 321  DRUMRACKS SOIL = | & 4iGRAB. | © 0 4 41 0 0 0 8l o ol & 4 4 «f o o1
fLL029 07/08/87 875/878 CULVERT SEDIMENT | 3 3icRaB | © 0 3 3 3 3 o o} 0 ol 3 3 3 31 3 3 |
fLLo30 07/08/87 N OF 875 CULVERT SOIL t 4 4fGraB | O ] 4 4 4 4 1] o} o ol 4 &1 4 41 4 3 |
jLLo31 DELETED GSA AREA GSA AREA SOIL L o 1iGrRAB | 0 ol 0 1 [} 11 o 0l o ol o 1 0 1l e 14
jLeost DELETED 6SA AREA GSA AREA SUR WATERI © 1iac RNl 0 ol o 1 0 1l 0 gl o ol o 1 [:} 110 1
lLLo31 10/08/87 GSA AREA 6SA AREA SOIL I 15 15|GRaB | © oli1s 15}1s 151 o o}l o ol 15115 15115 151
jLLoz2 DELETED DRUM RACK StMp SOIL i o 3lGraB | © ol o /] (] 3l 0 ol o sl o 3} @ 3l o ol
jLLoz2 DELETED ORUM RACK suMp SEDIMENT | o 9ls coMl o of o o} o 91 o ol o ol o 91 o 9{ o o |
jLLoz2 10/08/87 DRLM RACK SUMP SOIL I 3 3iGRAB | O ol o ol 3 31 0 ol o el 3 3| 3 31 o ol
fLLo32 10708787 DRUM RACK suMp _SOIL I & 6is coMl o 6ol o ol 6 6t © sl o o] 6 61 & 51 o 0|
jLLo32 10/08/87 DRUM RACK suMp SEDIMENT | 3 3is coMl o o} ¢ oi 3 3{ o of o ol 3 3{ 3 31 0 o1
fLLO32 10/08/87 BRUM RACK SUMP SUR HATERT 1 Hec RNl o gl o o} 1 i1{ o ol o ol 1 N | 1l o ol
jLLoszs 05708787 BLDG. 805 DRAINS SEDIMENT | 3 3leraB | 0O sl 3 31 o ol o ot o ol 3 31 3 31 3 3}
jLLO3G 10/08/87 BURN PIT PI¥S SOIL I 12 12i{cRaB | © cf12 124 o 0j12 121 o o f12 12f12 12}12 1121
ILLO34 10708787 BURN PIT PITS SUR HWATERI 1 1iqc Nl o el 1 11 o o} 1 1/ o el 1 111 1] 1 11
fLLo3s 06/08/87 DIESEL TANKR - TANKS UNSEAL col 3 3is coil o el 3 31 o ol o ol 3 3l 0 sl o 0ol o o}
jtLo3s 07/08/87 DIESEL TANKR. TANKS UNSEAL col 3 3is coml o o] 3 31 o ol o ol 3 i 0 ol o ol o o
{tLoze 04/08/87 GSA AREA HELLS SOrt | 1 Ligras | o ol 1 3 ) gl :a el o ot 1 111 b 14
jLL036 05/08/87 GSA AREA HELLS SOIL I 2 zicraB | © ol 2 21 0 sl o gf o ol 2 21 1 2t 2 2
~{tLo3e 06/08/87 GSA ARER - HELLS SOIL I 1 licras |} o ol 1 1} 0 ¢l 0 0l o ot 1 11 1 1§ 1 11
1LLO36 a7/08/67 GSA AREA CUHELLS SoIt |3 iloras {1 0 0§ 3 3o 0t a of 1 ot 3 31 3 313 3|
}1036 07/08/87 GSA AREA MELES SUR HATER) 3 1l6C RN| 0 e e gi o ¢l 141 111 11
fLteze 10/08/87 GSA AREA HELLS s01L I3 3{GRAB | 0 of 3 31l 9 ot o ot o ol 3 3F oz 313 3}

840 10N OQ - Jelg



TABLE 4.1 LIVERMORE/SANDIA SITE ENVIRONMENTAL SURVEY S3A REQUESTS
KWITH FIELD AND ANALYTICAL COMPLETION DATA

|REQUEST  |STAT|DATE [LOCATION | TYPE {MEDIA |NUMB SAMPITYPE J_ANIONS |_METALS |_ 086G |___HE {pES/H/PCRISEMIVOLS |_voLs | Raps |
INUMBER | icott., | | Location | | ACTIPLAN] | ACTIPLANI ACTIPLANI ACT]PLAN| ACTIPLAN] ACTIPLAN] ACY|PLAN| ACT|PLAN| ACT|PLANI]
1 | 1DD/MM/YY ] i i jcoLt jcort | JANAL JANAL JANAL [ANAL | ANAL | ANAL [ ANAL | ANAL [ ANAL | AN A AL [ANAL [ ANAL {ANAL [ ANAL |
jLLoze 11/08/87 GSA AREA HELLS SOIL ] 3 12iGRAB } 0O 6] 3 12§ o o1l o ol o ol 3 121 3 12| 3 12|
lLLo3? DELETED STP OVERFLOW POND SUR WATER] © 11QC RN} © o}l o 14 o 11 o oj o gl o 110 11 0 1
{LLoz7 06/08/87 STP QVERFLOW POND SEDIMENT | 3 3iGRAB | © o] 3 3§ 3 3] o0 oj o sl 3 3 3 31 3 3]
{LLO38 DELETED STP MAIN POND SEDIMENT | O 116RAB | © 0j o i1} 0 ol o ol o o} o 1 o0 11 0 11
ILLO38 07/08/87 STP MAIN POND SEDIMENT | & 4IGRAB | O© o} 4 4] 0 o] o ol 1 ol 4 4] &4 41 4 4 |
fLLo39 05/08/87 865 AREA DITCH SEDIMENT | 4 4iGRAB | 0 0f 4 4j 0 o] o ol o ol & 41 & 4| 6 4 |
ILLOGO 10/08/87 CORRAL H CRK ARROVO SEDIMENT | 3 3{BKGRN| © of 3 3 o ¢l o ol o 0} o 0} o 6] 3 3
frLLo41 10/08/87 CORRAL H CRK DITCH SEDIMENT | 3 3lGRAB | O ol 3 i 0 ol o ol o o} o of o ol 3 3
fLLO42 10/08/87 CORRAL H CRK CREEK SEDIMENT | 3 3IGRAB | O ol 3 3§ 0 ol o ol o al o ol o o} 3 3}
jLLO43 DELETED CORRAL H CRK DITCH SEDIMENT | O 3leraB | O o} o 31 0 ol o o}l o ot o 6l o ol o 3]
jLLO4G 05/08/87 FIRING TABLE DITCHES SEDIMENT | 9 9lGRAB | © o] 9 91 o ol o ofi o ot o o) o of 9 9 |
{LLOGG 05/08/87 FIRING TABLE DITCHES SUR HATER] 1 1iGC RN} © ol 1 110 o} o ol o o} o ol o ol 1 1
{sNoO1 11/08/87 ARROYO SECO  ARROYOS SEDIMENT | 3 3|BKGRN] 0O ol 3 31 0 ol o ol 3 3] 3 3i 3 31 3 3 |
{sNoo1 11/08/87 ARROYO SECO  ARROYOS SUR WATER] 1 11QC RN} © 0} 2 1§ 0 ol o o} o 111 1i 1 1] 1 11
IsNo02 11/08/87 ARROYO SECO  ARROYQS SEDIMENT | 3 3lGRAB | © 0] 3 3] 0 ol o ol o 31 3 3] 3 3f 3 3|
{SNOO3 11/08/87 ARROYO SECO  ARROYOS SEDIMENT | 3 3|GRAB | © 0} 3 3§ 0 ol o ol o 31 3 3i 3 31 3 3]
ISNo04G DELETED ARROYO SECO  ARROYOS SEDIMENT | o 1|6RAB | 0 ol o 1) 0 ol o el o of o i{ o 1] o 11
}SNOOG 13/08/87 ARROYD SECO  ARROYOS SEDIMENY | 3 ZlGra8 | © el 3 3§ 0 ol o o} 3 3] 32 3§ 3 34 3 3 |
IsNo0s DELETED BLDG. 913 BLDG 913 UNSEAL col o 1lerRAB | © ol o 1100 ol o of o of| o 11 o 1] o 11
|sNoOS 10/08/87 BLDG. 913 BLDG 913 UNSEAL col 1 1{GrRAB | © of 1 1{ 0 ol o [ I ] ol 1 1f 12 1] 1 1}
IsNooS 11/08/87 BLDG. 913 BLDG 913 SUR WATER] 1 1iqc RN} 0O ot 1 1§ o0 o} o ol o o} 1 11 1 11 1 1
|sNoDB 11/08/87 BLDG. 913 BLDG 913 UNSEAL col 1 1IGrRAB | © o} 1 110 ol o ol o of 1 11 1 1] 1 11
{sNoos 12/08/87 BLDG. 913 BLDG 913 UNSEAL cOf 1 1l6RAB | © ol 1 1} 0 of o o] o ol 1 111 11 1 11
ISNOO6 10/08/87 SPRAY BOOTH  SPRAY BOOTH SUR WATER| 1 1l6c FLl o© ol 1 ii 0 ol o ol o 0of 1 1§ 1 1] 1 11
{SNOO6 10/08/87 SPRAY BOOTH  SPRAY BOOTH SUR WATER) 3 3IGRAB | O© o 3 31 0 o} o of o ol 3 3] 3 3] 3 3|
|sioo07 13/08/87 NAVY LANDFIL INACTIVE SI SEDIMENT | 6 6leraB | 0 ol e 61 o ol o ol o ol 6 6! & 61 6 6 |
{sNoo8 13/08/87 EXP BURN PIT INACTIVE SI SOIL 1 3 3IGRAB | © ol 3 3§ 0 o} o ol o ol 3 31 3 31 3 3]
{sNoos 13/08/87 EXP BURN PIT INACTIVE SI SUR WATER] 1 1iQC RNl © 0] 1 1i 0 ol o o}l o ol 1 1) 1 1l 1 1]
|SNOO9Y 12/08/87 OLD FIRE TRA INACTIVE SI SOIL i 1 1l6RAB | © 0] 1 1{ o o] o ol o ol 1 1i 1 1i{ 0 o1l
IsNo09 13/08/87 OLD FIRE TRA INACTIVE SI SOIL I 3 3|GRAB | © 0ol 3 31 0 of o o}l 0 ol 3 31 3 31 0 0|
1SNO10 DELETED SANDIA CROSS INACTIVE SI SOIL | o 1lGRAB | 0 of o 1{ @ o}l o 0f o o}l o 1l 0 1{ 0 0!
JsNo10 12/08/87 SANDIA CROSS INACTIVE SI SOIL | s siGrRaB | 0 al 5 5} 0 o] o ol o ol 5 51 8 5] o 01
IsNo11 DELETED OLD PAINT ST INACTIVE SI SOIL ]l o 3|GRAB | © of o 3{ 0 0] o of o el o 3}l 0 ] 0 3|
JSNO11 13/08/87 OLD PAINT ST INACTIVE SI SOIL ] 3 3iGRAB | 0O o] 3 3] 0 o] o 0l o ol 3 31 3 31 3 3|
TOTAL 335 393 10 10 226 265 39 854 13 13 41 H57 201 256 259 315 203 234

* DATA ANALYSES WILL NOYT BE PRESENTED WITHIN THIS DATA DOCUMENT, BUT WILL BE PRESENTED UNDER SEPARATE COVER.

a1 10N 0Q - ¥edd



Draft - Do Not Cite
LLNL/SNLL Data Document
Issue Date: June 1989
Revision: 01

NOTE: Because Environmental Problem numbers are duplicated in
LLNL and SNLL, the 4.2 and 4.3 tables will be preceded
by either an L for LLNL or an S for SNLL. When data
are formatted into problem-specific tables, the last digit
in a three-digit table numbering system is used to specify
the applicability of that data to a specific environmental
problem. For example, Table L4.3.2 is the analytical data
summary by medium series table that applies specifically
to Environmental Problem 2 of LLNL.  Problem-specific
tables are located in the appropriate environmental
problem section of this chapter. The problem-specific
data series tables are: : :

4.2.1-4.2.n Sampling and Analysis Data Summary

4.3.1-43.n Analytical Data Summary by Medium for
Environmental Problem

The Table 4.2 series displays sampling and analytical activities and the level of
activity for each type of analysis for each environmental problem. On a
problem-specific basis, the Table 4.2 series presents a consistent grouping by
medium, location, and sampling and analysis request number. In all cases, the
problem-specific 4.2 series tables will include a pair of numbers for each analysis
type in ‘Whichf at least one analyte was detected. The numbers represent the
number of samples analyzed and the number of samples with at least one analyte
detected, respectively. As shown in Table 4.1, each table will also include
descriptive sampling and analytical information on a sample-specific basis. More
detailed sample-analyte data are presented in the problem-specific Table 4.2
series. Table 4.1 can be used as a guide to the level of activity that appears in
the Table 4.2 series.

The Table 4.3 series illustrates sample-specific analyte data for each

environmental problem. (The data presentation for radiological analysis using

gamma spectrometry is discussed separately.) The 4.3 series provides a

consistent grouping by sampling and an‘aiYsis request number, location, medium,

and type of analysis on a problem-specific basis. Although the basic format is

constant, the exact manner in which the data are displayed is determined by
4-7
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first having sampling and analytical personnel identify the logical groupings of
the data and then having data management determine an easily readable form for
the data presentation. Field measurements for OVAs in the 4.3 series tables

show only the highest OVA reading for a particular sample.

The headings on the Table 4.3 series includes a row designated "SDG Number.”
Sample delivery group (SDG) is a term that evolved out of EPA-CLP
terminology. An SDG number is used to uniquely identify an analytical batch of
samples within a given type of analysis. This is important because the QA/QC
data qualifiers appearing in 4.3 tables are specific to an SDG (analytical batch)
and not necessarily to a particular environmental problem. QA/QC data
presented in Appendix D are grouped by SDG within analysis type. For each
analysis type listed in the 4.3 series tables, a directory for sample numbers and
SDGs is provided (Tables D.n.1). The directories include a list of sample
numbers grouped by environmental problem, each sample number's corresponding
SDG number (QA/QC table), and the table and page number of the QA/QC table
in Appendix D on which that sample number’'s data are located. The SDG
number provides the link between the concentration data in the 4.3 table and the
applicable QA/QC data in Appendix D. For a given sample, look up the Appendix
D table number for the SDG in the appropriate directory for QA/QC tables in
Volume Il

4.2.2 Data Flags

In many of the data tables, the reported value is accompanied by a flag that
represents a qualifying condition for a reported result, e.g., a problem with the
analytical instrument or control value was encountered, or a specific method or
dilution factor was used to obtain the result. This section offers a detailed
explanation of the qualifying data flags listed in the data flag reference guide
found at the end of the Table of Contents.
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4.2.2.1 Data Flags: Inorganic Analysis

Inorganic analysis data tables have concentrations reported in milligrams per
kilogram (mg/kg) for solid samples and micrograms per hter (ug /L) for
multiphasic (liquids and solids) or aqueous samples

For each reported concentration, the types of qualifiers and the designated
groups are as follows: 3

Concentration Qualifiers:  Relate the data to quantitation limits and to the
detection or lack of detection of analytes.

B This qualifier indicates that the reported value is less than the
Contract Required Quantitation Limit (CRQL) but greater than the
Instrument Detection Limit (IDL).

U  This qualifier indicates the analyte was analyzed for but not
detected.

QA/QC Qualifiers: Relate to specific QA/QC problems. They are only presented
in Volume 1, Appendlx D, QC tables.

E Value estimated or not reported because of the presence of
interference.

M Duplicate injection precision not met.

N Spiked sample recovery not within control limits.

S The reported value was determined by the Method of Standard
Additions (MSA).
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* Duplicate analysis not within control limits.
+ Correlation coefficient for the MSA is less than 0.995.

The use of S or + is mutually exclusive. No combination of these
qualifiers can accompany a single reported analyte combination.

Method Qualifiers: Analytical method used for determination of analyte
concentration.

P ICP
A Flame AA
F Graphite furnace AA

cv Manual cold vapor AA

AV Automated cold vapor AA

AS Semiautomated spectrophotometric

C Manual spectrophotometric

T Titrimetric

NR If analyte is not required to be analyzed.
AE Atomic emission - ICP

4-10
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4.2.2.2 Data Flags: Organic Analysis

In data tables, organic analysis analyte concentrations are reported in ug/L for
liquid or multiphasic samples or micrograms per kilogram (ug/kg) for solid

samples.

Five notations are used to quahfy the results from organic analysis. The
quahf ers are as follows:

U

Indicates the compound was analyzed for but not detected. The
sample quantitation limit must be corrected for dilution and for
percent moisture.

Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively identified compounds
(TIC) where a 1:1 response is assumed, or when the mass spectral
data indicate the presence of a compound that meets the
identification criteria but the result is less than the sample
quantitation limit (CRQL), but greater than zero. For example, if
the sample quantitation limit is 10 ug/L but a concentration of 3
ug/L is calculated, it is reported as 3 J. The sample guantitation
limit is adjusted for both diution and percent moisture as
discussed for the U flag. If a sample with 24% moisture and a
1:10 dilution factor has a calculated concentration of 300 ug/kg
and a sample guantitation limit of 430 ug/kg, the concentration is
reported as 300 J. ‘

This flag is used when the analyte is found in the associated

~ analytical blank as well as in the sample. It indicates

possible/probable blank contamination and warns the data user to
take appropriate action. This flag is used for a TIC and a
positively identified TCL compound.

4-11



Draft - Do Not Cite
LLNL/SNLL Data Document
Issue Date: June 1983
Revision: 01

E This flag identifies compounds whose concentrations exceed the
calibration range of the instrument for that specific analysis.

D This flag identifies all compounds identified in an analysis at a
secondary dilution factor. If a sample or extract is reanalyzed
at a higher dilution factor, as in the E flag above, the DL
suffix is appended to the sample number on the Form | for the
diluted sample, and all concentration values reported on that
Form 1 are flagged with the D flag.

The combination of flags BU or UB is expressly prohibited. Blank contaminants
are flagged B only when they are also detected in the sample.

4.2.3 Restrictions on Data Reporting

The general rule for data appearing in the 4.3 series tables is that analyte-
specific results are presented in the table for all analytes for which at least
one sample’s detected concentration was not accompanied by any QC data flag
unless the analyst determines that the data should be included. A consistent,
partially subjective method was employed in determining which analytical data
would appear in the tables.

Data are not presented in the summary data when an analyte has been
conclusively attributed to external contamination. For example, detection of
acetone in a laboratory method blank, at levels corresponding to those found in
applicable field samples, indicates that the acetone should be attributed to a
laboratory contamination problem. As a result, the value would not be reported
in the problem-specific summary data table.
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The complete data set, with QC data included, is found in Appendix D. The

types of contamination which require an analyst to make a determination as to

whether or not an analyte can be attributed to external contamination include:

travel blank cross contamination, decontamination procedure contamination,

method blank contamination, preparation blank contamination, and reagent

contamination.  Investigation of these possible sources of contamination is an

integral part of the data quality assessment process conducted by the analytical
chemist.

Exceptions to the above rule can occur when the analyst determines that
additional data should be reported. For example, a specific analyte is detected
in a blank (e.g., method blank) and in field samples, yet the relative magnitude
of the levels makes it impossible to conclusively attribute the presence of the
analyte to contamination. In this case, the appropriately flagged data are
included in data summary tables, and an assessment of the impact on data quality
is provided in the accompanying text. For example, if acetone is detected in a
method blank at 20 ug/L, and in a field sample at 350 ug/L, the value of 350
ug/L flagged with a B to indicate method blank contamination would be provided
in the data table. In addition, the data quality assessment would provide an
explanation of the fact that despite acetone being detected in the method
blank, it is likely that the elevated levels detected in field samples are
representative of the actual field samples. The guidelines discussed above for
reporting data apply to the following types of analysis: organics, inorganics,
anions, and cations. Additional restrictions on what data appear in the table for
each type of analysis are presented below. :

4.2.4 Radiological Data Tables

For some environmental problems, radiological (RAD) analysis of samples was
performed. Data for RAD analysis are presented in problem-specific tables (the
4.3 series). The QC data relevant to each sample are retrievable and appear in
Appendix E.
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4.3 Analytical Data Quality Evaluation

Each problem-specific table is accompanied by a discussion of its contents,
significant data points, and the reasons data have been interpreted as such.

An assessment of the quality level for the field and analytical data is made at
the end of the discussion of each environmental problem. The assessments are
made relative to the three Data Utility Levels developed as part of the DOE
Environmental Survey. The three levels are designated as Level |, Level Il, and
Level Il and are in descending order regarding their usefulness in making either
quantitative or qualitative (judgmental) decisions regarding an environmental
problem. A rating of Quality Level | signifies the highest standard of
documentation and reliability of results. Even though the implementation of
establishing the degree of contamination may not be ideally realized, Level |l
includes a wide range of quality, but indicates that the information is usable. A
rating of Quality Level Il implies serious deficiencies requiring further
evaluation of the results or the problem as defined. The three levels are
discussed in detail in Appendix A of the DOE Environmental Survey Manual
(Ref.1-4).

4.4 Background Values

A discussion and presentation of information on background levels of
contaminants for environmental media in the LLNL/SNLL Site area, derived
directly from LLNL/SNLL site environmental reports, are presented in Appendix
B. The data will be interpreted by the Department of Energy, and final Survey
findings will be contained in the Environmental Survey Summary Report.

4.5 Data Tables for Additional Analysis Types

All analysis types are presented in the Table 4.3 series.
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4.6 LLNL Environmental Problem 1: Arroyos

Request Numbers: 1,2, 3,4,5,6,7,8,9, 10, and 11.

Requester: J. Boros. |

Finding and Basis: Arroyo sediments represent a potential source of
contamination due to past practices. LLNL discharged contaminated wastewaters
from a number of laboratory operations, including a plating shop, laboratory
sinks and hoods, test facilities, utility services, and cooling water blowdown to
the storm sewer system as a common past practice. Al of this water
eventually reached the two arroyos or penetrated the ground. At the time of
the Survey, LLNL was releasing no process wastewaters by this route.
Groundwater is known to be contaminated, but LLNL has not adequately
characterized arroyo sediments as a potential continuing source of pollutants.
Off-site migration and groundwater pengtration have not been assessed. |

4.6.1 Sampling and Analysis Objectives

Statement: Sediment samples were to be collected from Arroyo Seco and Arroyo
Las Positas to determine if the contaminants listed in section 4.6.2.2 are present
in arroyo sediments above normal levels for that area. Results of the analysis of
arrcyo sediments can answer questions about the possibility of contaminant
migration off-site or downward into aquifers. The first two samples (Arroyo
Seco locations) in this group of samples are a continuation of a similar series
for Sandia National Laboratories-Livermore (SNLL Environmental Problem 1).

Supporting Information: The recommended sampling points were selected to show
possible influences from different areas and process operations at LLNL. Sample
Request 1 was the final sample point for assessing impacts from SNLL. Sample
Request 5 served as a sample for Arroyo Las Positas as it entered the LLNL
Site. Resu‘lts, from LLNL's groundwater monitoring program have confirmed the
presence of volatile organics in groundwater under and adjacent to the site.
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4.6.2 Sampling and Analytical Design
4.6.2.1 Sampling Design

Request 1: Amroyo Seco at the South Side of East Avenue (Fig. L4.1a). This
section of the arroyo was chosen to represent the arroyo before any influence of
the LLNL, but downstream of all SNLL influences. Three grab sediment samples
were to be collected at selected segments at depths indicated by organic vapor
analysis (OVA) field screening at the Arroyo Seco (Sampling Method: Reference
Section E5.2.3).

The Sampling Team arrived at the sampling site at 1030 on 04AUG87. The day
was sunny, with the temperature about 84CF. The arroyo was approximately 30
ft wide at this point; the sampling area was less than 100 m2. An attempt was
made to select an area within the arroyo where sediment would collect.
Beginning approximately 15 ft from a steel grate/underground channel, the area
was marked 60 ft down the middle of the channel and divided into a 1 x
60-segment grid. The three segments randomly selected for sampling were at
15 ft (LLOO1018), 17 ft (LLOO1028), and 36 ft (LLOO1030). These samples,
collected between 1100 and 1115, were obtained at the depth of the sediment
layer (usually 0-3 in.). Soil at the 15-ft and 17-ft locations was rocky; the 36-
ft location was mainly dirt. There were no unusual occurrences during sampling.
A volatile sample was taken before mixing occurred. PID screening indicated no
volatiles at a depth of 0 to 1 ft. (NOTE: The detection limit of the TIP, a
PhotoVac PID instrument used for screening, is 0.1 ppm in benzene equivalents
using a 10.6 eV detector.) QC rinsate sample LLO01041 was collected before the
first sample was taken. Bottle A for LLO01041 was not submitted for analysis
due to a broken cap.

Request 2: Arroyo Seco Downstream from LLNL Drain Pipe (Fig. L4.1b). This
sample location represented an area subject to drainage from the office complex
at the southwest corner of LLNL. The arroyo was approximately 30 ft wide in
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this area; the area sampled was less than 100 m2. At this location, the area was

heterogeneous because the influent from LLNL was coming into the stream;

however, there was no need to stratify the sampling because samples were

collectad above this location (LLNL Request 1). Three grab sediment samples

were to be taken from selected segments of the arroyo (Sampling Method:
Reference E5.2.3). \ ;

The day was sunny, with the temperature about S0OF when the samples were
collected on 04AUGS?7. An area immediately west of the LLNL drain where
sediment accumulates was selected for sampling. The area 60 ft downstream
from the drain was divided into a 1 x 60-segment grid, and segments 13
(LLO02019), 38 (LL0O02020), and 54 (LLO02031) were randomly selected for
sampling. Samples were to be collected at a depth of O to 5 ft. Wet soil was
encountered at sample location LLO02019 at the 18-in. depth. There was no
water at a depth of 18 in. at ‘sam.piez locations LLO02020 and LLO02031, but
because of Sioughing at the bottom of the hole, the 5-ft samples were not
attainable. According to Mike Brown of LLNL, the arroyo is full (2 to 3 ft of
water) for 2 to 3 months a year. This recharging should allow for detection of
any contaminants that might be present at 0- to 3-ft depths. Composite samples
were collected at O to 4 ft for LLO02018, O to 3.8 ft for LL0O02020, and O to 3.5
ft for LLO02031. These samples were collected between 1410 and 1440. There
"was no OVA field analyzer reading above the instrument detection level in any
of the three holes.

Request 3: East of Outer Loop in Ditch Downstream from the Trailer Staging
Area (Fig. L4.1c). This sample location represented an area subject to drainage
from stormwater drains in the southeast corner of the site, and from storage and
surplus property yards. Three grab sediment samples were to be taken from
selected segments in the ditch (Sampling Method: Reference E5.2.3).

The Team began sampling at 0820 on 0BAUGS87. It was sunny and there was
minimal wind. The area to be sampled was less than 100 m2. An area in the
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ditch where sediment would accumulate was selected. Homogeneity with respect
to both the ditch and effluents in the ditch was assumed. The section of the
ditch approximately 200 m south of the east gate was divided into a 1 X
60-segment grid, and segments 9, 13, and 19 were randomly selected for
sampling. The ditch was 30 m long and about 1.5 m wide at this location. It
was originally planned to collect samples from 0 to 5§ ft in depth, but it was not
possible to go deeper than 3 ft with hand digging; therefore, each sample point
was to a depth of 3 ft. At each 1-ft depth an aliquot for volaties and an
aliquot for semivolatiles were collected and placed in the cooler. This step was
repeated at each 1-ft interval for the sample. The balance of the soil from each
1-ft grab was combined for the sample to be analyzed for ICP-metals, AA-metals,
and radionuclides. At sample locations LLOO3010 and LLO03021, the ditch
contained numerous small stones in the first 6 in. of soil. Gravel extended to
the 1-ft depth at sample location LLO03032. At all three locations, road dust
from passing automobiles was a possible contaminant. These samples were
collected between 0820 and 1054. QC rinsate sample LL0O03043 was collected at
0741 before collection of the first sample for this request.

Request 4: Inlet to Retention Basin from South Drainage Areas (Fig L4.1d).
This sample location would represent an area subject to contaminants in surface
water originating from the southcentral portions of the site and would provide
data on pollutants delivered to the drainage retention basin. The area was fairly
homogeneous with respect to this drain. The lake rarely reaches a level where
other drains would influence this area. Three grab sediment samples were to be
taken from selected areas of the retention basin (Sampling Method: Reference
E5.2.3).

These samples were collected on 05AUG87. The temperature was in the mid-90s,
and the day was clear with a slight breeze. Samples were to be collected in the
area of the delta, which was less than 100 m2. The area of interest was a
discharge ditch 52 m long that was divided into a 1 x 60-segment grid. Sample
point 7 was initially sampled to 1 ft for a volaties/semivolaties aliquot. At
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that point, the Sampling Team hit a concrete pad and had to move 5 m

downstream. It was decided to keep the initial 1-ft aliquot for analysis. This

sample was assigned ID number LLO04044. A sample log sheet was generated for

this sample, and the sample point was given a sampling designation of 04. The

sample procedure was changed from random to a systematic random design to

ensure that the initial sample was collected near the outfall but upstream of the

confluence with a side ditch. The most distant point was sampled first (grid 38),

followed by the midpoint (grid 15), and the nearest to the outfall (grid 7), which

was relocated. Sample numbers LLO04011, LLOD4022, and LLO04033 were collected

to a maximum depth of 4 ft rather than 5 ft because it was not possible to go

below 4 ft with a posthole digger due to soil moisture. These samples were
collected between 1000 and 1216.

Request 5: Arroyo Las Positas at East Boundary, East of Athletic Field (Fig.
L4.1e). This sample location served as an indicator of the type of surface runoff
entering LLNL from the ranches that lie to the east of the site. Three grab
sediment samples were to be taken from selected areas in the arroyo {Sampling
Method: Reference E.5.2.3). ‘

The Sampling Team arrived at the sampling location at 1000 on 0BAUG87. The
temperature was about 90OF. The sky was clear with winds from 0 to 5 mph.
The relative humidity was approximately 30%. Three grab sediment samples were
to be collected at this location at a depth of O to 5 f, using field PID
screening as an indicator of the presence of volatile contaminants. The arroyo
was approximateiy 20 ft wide. The area was homogeneous with respect to both
the arroyo and the potential effluent contaminants. The area with the highest
sediment deposition was selected for sampling and, beginning upstream, was
divided into a 1 x 60-segment grid. The Sampling Team used a posthole digger to
obtain the samples. PID readings for sample LLO05012 (grid 20) ranged from 0.6
to 1.6 at the 1-ft depth. At 13 in, the PID ranged from 0.2 to 0.5. At the
1.5-ft depth, there was no PID reading, and sampling was stopped at this
location. The PID reading at the 1-ft depth for sample LLO05023 (grid 27)
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ranged from 0.1 to 0.3. For sample LLO05034 (grid 28), the PID reading at 1 ft
ranged from 0.0 to 0.4. Volatle samples were collected first at all three

locations. These samples were collected from 1020 to 1050.

Request 6: Drain Near Tenth Street, Prior to Entry into Arroyo Las Positas
(Fig. L4.1f). This sample location represented an area subject to drainage from
the Isotope Separations areas and from gardening and maintenance activities in
the northeast quadrant of the site. Three grab sediment samples were to be
taken from selected areas in the drain basin prior to entry to the arroyo
(Sampling Method: Reference E5.2.3).

The Sampling Team arrived at the sampling site at 1330 on 0BAUG87. The
temperature was about 939F. The day was clear with winds at 5 to 10 mph.
The relative humidity was approximately 30%. The drain emptied into a small
basin approximately 7 ft wide by 12 ft long. The purpose of this sampling
request was to evaluate the effect of the effluent from the drain and not the
arroyo; therefore, it would have been misleading to grid such a small area.
Because of the small size of the sample area, a systematic approach was not
practical. The most realistic approach was to select three areas where sediment
had accumulated and collect samples from these areas. The Sampling Team
selected three locations at the mouth of the drain, starting upstream and ending
downstream in the lowest part of the drainage. Three grab sediment samples
were to be collected at a depth of 0 to 5 ft. Because it was not possible to
reach the 5-ft depth with the equipment being used, the holes for samples
LLO0B013 and LLO06024 were dug to a depth of 4 ff. Sample LLO06035 was dug
to a depth of 3.7 ft. Equal portions were collected at each foot for volatile
compound analysis. The remaining samples were taken after mixing the sediment
taken from the hole. This was repeated at each sample location. These samples
were collected between 1400 and 1440. QC rinsate sample LLO06046 was
collected at 1120, prior to the collection of the first sample.
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Requw 7: East of Trailer at Building 3914 at Drain, Prior to Entry into Arroyo

Las Positas (Fig. L4.1g). This location represented an area subject to drainage

from the laser programs outdoor storage area and other parts of the northcentral

area of the LLNL site. Three grab sediment samples were to be taken at
selected areas of the drain (Sampling Method: Reference E5.2.3).

Sammes were collected on 0OBAUGS7 at this location. The day was sunny and hot
(mid-80s) with barometric pressure at 767 mm of mercury. The wind was
approximately 6.7 meters per second (m/s). The ditch was approximately 100 m
xohg“and 3 m deep. The area was rocky, and an attempt was made to find areas
where sediment accumulation was obvious. The area was divided into a 1 x 60-
segment grid, and three segmenté*were“ selected for sampling. The bottom of the
ditch was moist with a standing pool at the confiuence with the arroyo. Green
vegetation in the bottom of the ditch indicated frequent hydration. Grab
sediment samples were to be collected at a depth of 0 to 5 ft. At the sampling
location for sample LLO07014 (grid 3), the ditch was wet from recent flow. The
sample was dug from 0 to 3 ft, with aliquots taken at 1-ft intervals. Sample
LLOO7025 (grid 37) was dug to a 2-ft maximum because of the compacted soil-
gravel base. The ditch where sample LLO07036 (grid 57) was collected was
moist with vegetative growth in the bottom. This sample was collected at 1-ft
intervals and combined to represent the 0 and 3 ft interval. These samples were
collected between 1501 and 1543,

Request 8: Amroyo Las Positas Upstream of Drain Entry Near Tenth Street (Fig.
L4.1h). This location represented an “afea subject to drainage from the athletic
field and biomedical experimental research plots, but prior to any impacts from
the runoffs shown in LLNL Requests 6 and 7. Three grab sediment samples were
to be collected at selected areas in the arroyo (Sampling Method: Reference
£5.2.3). | ‘ | ‘

Sampﬁng began at approximately 0930 on 07AUG87. The weather was sunny, the
barometric pressure was approximately 812 mm of mercury, and wind was from
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the southwest at less than 4 m/s. The arroyo was approximately 20 ft wide at

the sampling location. The area above the drain entry and upstream for 60 ft

was divided into a 1 x 60-segment grid, and three segments were randomly

selected for sampling. Areas with accumulated sediment within the grid were

selected. The area was assumed to be homogeneous. The arroyo had standing

pools of water and was heavily vegetated, suggesting frequent hydration. Three

grab sediment samples were to be collected at a depth of 0 to 5 ft. An area of

pooled water had an odor of oil or diesel fuel. At the location for sample

LLOO8015 (grid 11), the arroyo was moist with small pools of water and lush

vegetation. The sampling hole was moist to a depth of 3 ft. At locations

LLO08026 (grid 38) and LLO08037 (grid 59), the hole was moist and a vegetation

cover was removed before digging began. All samples were collected between
1000 and 1047.

Request 9: Drain North of Building 298, Prior to Entry into Arroyo Las Positas
(Fig. L4.1i). This location represented an area subject to drainage from parking
lots and storage areas at the northcentral part of the site, apart from areas
sampled for Request 7. Three grab sediment samples were to be taken from
selected areas in the drain (Sampling Method: Reference E5.2.3).

Samples were collected at this location on 07AUG87. The weather was sunny
and hot, with a slight westerly breeze (2 mph). The drainage ditch was 1.5 m
wide and 1.5 m deep near the arroyo, with an even contour except for erosion
near the confluence with the arroyo. The area was considered homogeneous.
The ditch from entry to the arroyo, upstream 60 ft, was divided into a 1 x 60-
segment grid, and segments 6, 29, and 50 were randomly selected for sampling.
The ditch contained debris but no vegetative growth. The soil (sediment) was
dry, indicating no recent release of water. The ditch bottom was covered with
cast needles from trees to the same depth as the area above each side of the
ditch, indicating no recent flow. Though grab sediment samples were to be
collected at a depth of 0 to 5 ft, at the locations for samples LLO0S016,
LLO09027, and LLOOS038, the soil was extremely dry and compact, making it
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difficult to dig below 1 ft. At location LLO0OS038, the bottom of the ditch was
covered with a heavy layer of tree needles The samples were coliected between

1447 and 1512,

Request 10: Ditch at the Northwest Comer of the Site Where Drain Reappears
from the Culvert South of the Shielding Block Storage Building (Fig. L4.1j).
This location was in a ditch that collected drainage from the extreme northwest
cormer of the site independently of the arroyo and adjacent to the shielding
block storage area. Three grab sediment samples were to be collected to the
depth of the sediment at selected areas in the ditch (Sampling Method:
Reference E5.2.3). When the Sampling Team arrived at this location, they found
that the area had been altered by construction, and the ditch no longer existed.
Samples LLO10018, LLO10020, LLO10031, and LLO10042 were not collected.

Request 11: Ditch Along West Side of Facility, North of Fourth Street (Fig.
L4.1k). The sampling site was apﬂroximatély 20 m north of the west guard post.
This location represented an area sub‘ject to drainage from the western portion
of the site prior to entry into Arroyo Las Positas. It had been in existence
since sometime between 1952 and 1962 Three grab sediment samples were to be
collected to the depth of the sediment in the ditch (Sampling Method:
Reference E5.2.3).

Samples were collected at this location on 11AUG87. The day was mild and
sunny with an approximate temperature of 680F. There was a slight breeze (4
m/s) from the southwest. Three grab sediment samples were to be collected at a
depth of O to 5 ft or to the depth of the sediment in the ditch. Because of the
discharge from the swimming pool, the ditch appeared wider than 5 ft, but for
the purposes of the “Finding and Basis," the suspected contaminants would be
found within the 5-fi-wide margin of the ditch. The area, as defined, was very
homogeneous. The downstream area was divided into a 1 x 80-segment grid, and
segments 20, 43, and 59 were randomly selected for sampling. At the time
samples LL011010, LLO11021, and LLO11032 were collected, the soil (sediment)
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was moist, with grass on the surface. In each sampling hole, asphalt bits were

found in the top 1 ft of soil, with the first sample location having the most

asphalt bits. Each hole was sampled to a depth of 2 ft, and gravel was noted to
this depth.

4.6.2.2 Analytical Design

The parameters analyzed and/or measured for LLNL Environmental Problem 1
were as follows:

Request 1: The parameters analyzed were volatiles, semivolaties, pesticides,
PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and
tritium. (if any parameters exceeded RCRA TCLP levels during normal analysis,
the TCLP analysis was run.) Field measurements for OVAs were taken to
determine the presence of volatile contaminants. '

Request 2: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and
tritium. (if any parameters exceeded RCRA TCLP levels during normal analysis,
the TCLP analysis was run.) No field measurements were required.

Request 3: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and
tritium.  (If any parameters exceeded RCRA TCLP levels during normal analysis,
the TCLP analysis was run.) No field measurements were required.

Request 4: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and
tritium. (If any parameters exceeded RCRA TCLP levels during normal analysis,
the TCLP analysis was run.) No field measurements were required.
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Request 5: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and
tritium.  (If any parameters exceeded RCRA TCLP levels during normal analysis,
the TCLP analysis was run.) Field measurements for OVAs were taken to

determine the presence of volatile contaminants.

Request B6: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and
tritium. (if any parameters exceeded RCRA TCLP levels during normal analysis,
the TCLP analysis was run.) No field measurements were required.

Request 7: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and
tritum. (f any parameters exceeded RCRA TCLP levels during normal analysis,
the TCLP analysis was run.) No field measurements were required.

Request 8: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and
tritium. (If any parameters exceeded RCRA TCLP levels during normal analysis,
the TCLP analysis was run.) No field measurements were required.

Request 9: The parameters analyzed were volaties, semivolatiles, pesticides,
PCBs, ICP-metals, and tritum. (if any parameters exceeded RCRA TCLP levels
during normal analysis, the TCLP analysis was run.) No field measurements were
required. ‘

Request 10: The parameters to have been analyzed were volatiles, semivolatiles,
pesticides, PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan,
and tritum. (if any parameters exceeded RCRA TCLP levels during normal
analysis, the TCLP analysis was also to be run.) No field measurements were
required. (NOTE: No samples were collected because the ditch no longer
existed.) M
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Request 11: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and
tritium. (If any parameters exceeded RCRA TCLP levels during normal analysis,
the TCLP analysis was run.) No field measurements were required.

4.6.3 Field and Analytical Data

Field Data:

Request 1. NA
Request 2. NA
Request 3. NA
Request 4. NA
Request 5. NA
Request 6. NA
Request 7. NA
Request 8. NA
Request 9. NA
Request 10. NA

Request 11. NA

Field Data Evaluation:

Request 1. NA
Request 2. NA
Reguest 3. NA
Reqguest 4. NA
Request 5. NA
Reguest 6. NA
Request 7. NA
Request 8. NA
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Reguest9. NA
Beguest 10. NA
Request 11. NA
Analytical Data:

Metals.

Request 1. Analytical data for metals in sediment are presented in Table L4.3.1.
Of the 19 metals detected, the following four were below the CRQL or the IDL
in all three samples: beryllium, cadmium, silver, and sodium. Of the remaining
metals, arsenic ranged from 3 to 3.8 mg/kg; barium, 92 to 156 mg/kg; chromium,
36 to 44 mg/kg; lead, 13 to 23 mg/kg; nickel, 33 to 64 mg/kg; and zinc, 51 to
101 mg/kg. Other metals detected were aluminum, calcium, iron, magnesium,
manganese, potassium, and vanadium. Because RCRA TCLP levels were not
exceeded during normal analyses, TCLP analysis was not performed.

Request 2. Analytical data for metals in sediment are presented in Table L4.3.1.
Of the 19 metals detected, beryllium and sodium were below the CRQL or the
IDL in ail three samples. Of the remaining metals, arsenic ranged from 2.8 to
4.1 mg/kg; barium, 88 to 209 mg/kg; cadmium was 0.99 mg/kg; chromium, 27 to
53 mg/kg; copper, 17 to 74 mg/kg; lead, 11 to 24 mg/kg; nickel, 28 to 51 mg/kg;
silver, 2.5 mg/kg; and zinc, 54 to 135 mg/kg. Other metals detected were
aluminum, calcium, cobalt, iron, magnesium, manganese, potassium, and vanadium.
Because RCRA TCLP levels were not axceeded during normal analyses, TCLP
analysis was not performed. ~

Request 3. Analytical data for metals in sediment are presented in Table L4.3.1.
Of the 19 metals detected, beryllium and cadmium were below the CRQL in all
three samples. Of the remaining metals detected, arsenic ranged from 1.4 to 3.1
mg/kg; barium, 225 to 253 mg/kg; chromium, 43 to 45 mg/kg; copper, 22 to 24
mg/kg; lead, 8.3 to 9.1 mg/kg; nickel, 71 to 94 mg/kg; silver, 1.5 to 2.6 mg/kg;
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and zinc, 49 to 53 mg/kg. Other metals detected were aluminum, calcium,
cobalt, iron, magnesium, manganese, potassium, sodium, and vanadium. Because
RCRA TCLP levels were not exceeded during normal analyses, TCLP analysis

was not performed.

Request 4. Analytical data for metals in sediment are presented in Table L4.3.1.
Of the 18 metals detected, antimony, beryllium, and sodium were below the
CRQL or the IDL in all three samples. Of the remaining metals detected,
arsenic ranged from 3.9 to 4.6 mg/kg; barium, 230 to 262 mg/kg; chromium, 37 to
42 mg/kg; copper, 22 to 27 mg/kg; lead, 8.8 to 9.2 mg/kg, nickel, 42 to 44
mg/kg; and zinc, 48 to 58 mg/kg. Other metals detected were aluminum,
calcium, cobalt, iron, magnesium, manganese, potassium, and vanadium. Because
RCRA TCLP levels were not exceeded during normal analyses, TCLP analysis was
not performed.

Request 5. Analytical data for metals in sediment are presented in Table [4.3.1.
Of the 19 metals detected, beryllium and cadmium were below the CRQL or the
IDL in all three samples. Of the remaining metals detected, arsenic ranged
from 2 to 2.6 mg/kg; barium, 187 to 239 mg/kg; chromium, 20 to 30 mg/kg;
copper, 13 to 17 mg/kg; lead, 20 to 42 mg/kg; nickel, 34 to 48 mg/kg, silver was
2 mg/kg; and zinc, 52 to 66 mg/kg. Other metals detected were aluminum,
calcium, cobalt, iron, magnesium, manganese, potassium, sodium, and vanadium.
Because RCRA TCLP levels were not exceeded during normal analyses, TCLP
analysis was not performed.

Request 6. Analytical data for metals in sediment are presented in Table L4.3.1.
Of the 19 metals detected, beryllium and cadmium were below the CRQL in all
three samples. Of the remaining metals detected, arsenic ranged from 2.5 to 3.7
mg/kg; barium, 238 to 341 mg/kg; chromium, 21 to 25 mg/kg; copper, 12 to 17
mg/kg; lead, 5.1 to 5.8 mg/kg; nickel, 26 to 38 mg/kg; silver, 1.8 to 2.5 mg/kg;
and zinc, 36 to 45 mg/kg. Other metals detected were aluminum, calcium,
cobalt, iron, magnesium, manganese, potassium, sodium, and zinc. Because RCRA
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TCLP levels were not exceeded durmg normal analyses, TCLP analys:s was not

performed.

Request 7. Analytical data for metals in sediment are presented in Table L4.3.1.
Of the 19 metals detected, beryllium, cadmium, and sodium were below the CROL
in all three sampies. Of the remaining metals detected, arsenic ranged from 3.8
to 4.2 mg/kg; barium, 170 to 265 mg/kg; chromium, 33 to 38 mg/kg; copper, 20
to 26 mg/kg; lead, 7.1 to 8.7 mg/kg; nickel, 40 to 64 mg/kg; silver, 2.8 to 5.3
mg/kg; and zinc, 49 to 57 mg/kg. Other metals detected were aluminum,
calcium, cobalt, iron, magnesium, mangaﬁeSé potassium, and zinc. Because RCRA
TCLP levels were not exceeded durmg normal analyses, TCLP analysis was not

perfarmed

Request 8. Analytical data for metals in sediment are presented in Table [4.3.1.
Of the 19 metals detected, beryllium and cadmium were below the CRQL in all
three samples. Of the remaining metals detected, arsenic ranged from 2.4 to 2.5
mg/kg; barium, 243 to 303 mg/kg; chromium, 21 to 24 mg/kg; copper, 17 to 74
mg/kg; lead, 5.5 to 5.8 mg/kg; nickel, 21 to 24 mg/kg; silver, 3.7 to 4.4 mg/kg;
and zinc, 39 to 47 mg/kg. Other metals detected were aluminum, calcium,

cobalt, iron, magnesium, manganese, potassium, sodium, and vanadium.
RCRA TCLP levels were not exceeded durmg normal analyses, TCL
was not performed o

Of the 20 metals detected, antimony, cadmium, and sodium were below

or the IDL in all three samples. Of the remaining metals detected,
.64 to 0.75

ranged from 3.4 to 4 mg/kg; barium, 199 to 257 mg/kg; beryllium, 0
mg/kg; chromium, 35 to 43 mg/kg; copper, 21 to 26 mg/kg; lead,
mg/kg; nickel, 36 to 48 mg/kg; silver, 1.6 to 2.1 mg/kg; and zinc,

Because
P analysis

Analytical data for metals in sediment are presented in Table L4.3.1.

the CROL
arsenic

6.9 to 9.7
59 to 119

mg/kg. Other metals detected were aluminum, calcium, cobalt, iron, magnesium,

manganese, potassium, and vanadium. Because RCRA TCLP levels
exceeded during normal analyses, TCLP analysis was not performed.
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Request 10. No metals data were given for this request. No samples were
collected because the ditch no longer existed.

Request 11. Analytical data for metals in sediment are presented in Table L4.3.1.
Of the 21 metals detected, antimony, beryllium, and sodium were below the
CRQL or the IDL in all three samples. Of the remaining metals detected,
arsenic ranged from 4.2 to 7.6 mg/kg; barium, 146 to 220 mg/kg; cadmium, 1.1 to
2 mg/kg; chromium, 34 to 47 mg/kg; copper, 30 to 42 mg/kg; lead, 49 to 88
mg/kg; mercury, 0.15 to 2.3 mg/kg; nickel, 34 to 48 mg/kg; silver was 1.6 mg/kg;
and zinc, 159 to 445 mg/kg. Other metals detected were aluminum, calcium,
cobalt, iron, magnesium, manganese, potassium, and vanadium. Because RCRA
TCLP levels were not exceeded during normal analyses, TCLP analysis was not
performed.

Volatile organics.  Analytical results for volatiles are given in Table L[4.3.1.
Acetone, ethylbenzene, methylene chloride, and toluene were identified in at
least one sample for most of the 10 requests for which samples were collected in
this environmental problem. Chloroform and benzene were also occasionally
present. Additional results for Requests 3, 8, and 9 are discussed below.

Request 3. In sample LL003032, naphthalene was tentatively identified at 200
ug/kg, in excess of the calibration range of the instrument. Road dust was
listed as a possible contaminant at these sampling locations.

Request 8. A trace amount of carbon disulfide was detected and
dichlorodiffouromethane was tentatively identified in one of the two samples.
The comments of the sampling team included mention of an oily odor. This
sampling point was chosen to represent drainage from the athletic field and the
biomedical experimental research plots.
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- One of the three samples (LL009038) had concentrations of many

voiames that were high compared with other samples taken for this

environmental problem. Sample LLO09038 also had a detectable amount of one

unknown, and a measured. 12 ug of benzene per kilogram of sediment. The

Sampling Team had commented that tha area sampled received drainage from
parking lots. o

Extractable organics. Analytical results for semivolatile organics are presented
in Table L4.3.1. From one to 22 compounds were identified in the 20 samples
in which at least one semivolatile Qrganic compound was detected. There were
measured or estimated amounts of greater than 20 mg of diacetone alcohol (or a
compound tenfatively identified as diacetone alcohol) per kilogram of sediment in
at least two of the three samples for each of Requests 1, 2, and 11. These
concenitrations were by far the highest for semivolatile organics in Environmental
Problem 1, except for the estimated concentrations of 22 and 50 mg of bis(2-
sthylhexy)phthalate per kilogram of sediment in two of the three samples for
Request 11. In the third sample for Request 11, the measured amount of bis(2-
ethylhexy)phthalate was 3.8 mg/kg. Di-N-Butylphthalate was detected in many of
the samples, the highest concentrations being 1.1 mg/kg of sediment in sample
LLOO7014 (Request 7). Some of the highest measured or estimated concentrations
of semivolatile organics for this environmental problem came from Request 1,
which was a request for reference data.

Other extractables. Table L4.3.1 presents the results of the analyses for
pesticides and PCBs by gas chromatography-electron capture detector (GC-ECD).
No pesticides or PCBs were detected in the samples from Requests 1, 4, 6, and 8.
Beta-BHC was detected in all of the samples from Requests 3 and 7 and two of
the three samples from Request 5 at concentrations ranging from 20 to 80 ug/kg.
These samples may also contain low concentrations (<20 ug/kg) of Aldrin, delta-
BHC, Dieldrin, and/or DDT. Low concentrations (<20 ug/kg) of Endosulfan Il
and Endosulfan sulfate were detected in samples LL0O0S016 and LL009027,
respectively. All of the samples in Request 11 contained low concentrations (<20
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ug/kg) of one or more of several pesticides. Sample LL011032 was found to
contain Methoxychlor at a concentration less than the CRQL (99 ug/kg).
Aroclor-1254 was detected in samples LL002031 (approximately 270 ug/kg) and
LL011021 (approximately 200 ug/kg). Sample LL002031 also was found to contain
approximately 350 ug/kg of Aroclor-1260. Samples for Request 10 were not

collected because the ditch no longer existed.

Radiochemistry. Three sediment samples for Request 1 served as a reference
sampling location for LLNL. This location is also the last sampling location for
SNLL. Tritum averaged 4266 pCi/kg. Gross alpha averaged 4200 pCi/kg and
gross beta averaged 28,333 pCi/kg; levels could not be evaluated in the absence
of off-site sediment information.

Although sediment samples for LLNL Request 2 show about the same degree of
contamination as LLNL Request 1, samples for LLNL Requests 3 and 4 are
higher, with average tritum concentrations of 146,666 and 156,000 pCi/kg,
respectively.

LLNL Request 5 is intended to provide potential reference information on surface
runoff entering LLNL from ranches to the east of the site. For LLNL Request
5, tritium contamination averaged 120,000 pCi/kg. Request 6 [three sediment
samples from the drain area near Tenth Street (Figure L4.1f)] also showed an
average tritium concentration of 120,000 pCi/kg.

Sediment samples taken for LLNL Requests 7, 8, 9, and 11 had lower average
concentrations of tritum (ranging from 1666 to 25,000 pCi/kg) than the
sediment samples collected for Request 5.

Analytical Data Evaluation:

Metals. The listed metals of interest were detected above the CRQL or the IDL
for the following requests:
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Reguest 1. Arsenic, barium, chromium, lead, nickel, and zinc.

ng;&sg_gn Arsenic, barium, qadmium, chromium, lead, nickel, silver, and zinc.
Reguest 3. Arsenic, barium, chromium, copper, lead, nickel, silver, and zinc.
Bequest 4. Arsenic, barium, chromium, copper, lead, nickel, and zinc.
ggggggg_ﬁ“ Arsenic, barium, chromium, copper, lead, nickel, silver, and zinc.
Request 8. Arsenic, barium, chromium, copper, lead, nickel, silver, and zinc.
Request 7. Arsenic, barium, chromium, copper, lead, nickel, silver, and zinc.
Rﬁg@s_t;& Arsenic, barium, chromium, copper, lead, nickel, silver, and zinc.

Reqguest 9. Arsenic, barium, beryllium, chromium, copper, lead, nickel, silver, and
zinc. | ‘

Request 10. NA

Request 11. Arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel,
and zinc.

Volatile organics. Small amounts of local contamination with volaties were
apparent in some of the arroyos. :

Extractable organics. Diacetone alcohol was detected at levels around 30 mg/kg
in some samples, including a sample taken for reference data; bis(2-
ethylhexy)phthalate was estimated in roughly similar concentrations in two of
three samples for Request 11, but measured at 3.8 mg/kg in the third sample.
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Other extractables. In general, the data collected are of low quality due to
problems with poor calibration linearity. Because all of the samples from
Requests 1, 2, 6, and 8, as well as sample LL0O09016, were accidentally spiked
with matrix spike solution, no data are available for the matrix spike compounds
for these samples. The positive results for beta-BHC in Requests 3, 5, and 7 are
to be considered questionable, as should all of the compounds detected in
Request 11 samples, due to method blank contamination. Interference by sulfur
is suspected in samples LL0O01018, LLO07014, and LLO0S0186.

Radiochemistry. Thirty sediment samples were collected from the Arroyo Seco
(12 samples) and Arroyo Los Positas (18 samples) areas. These samples were
subjected to gross alpha, gross beta, gamma scan, and tritum analyses.
Analytical resuits are given in Table L4.3.1.

46.4 Urhitations and Qualifications

Data Quality Level: The sampling plan and sampling are rated Quality Level I
The overall analytical quality is Quality Level Il for reasons discussed below.

Field Data: All samples were collected as requested in the plan with the
exception of Request 10. This request could not be completed because the ditch
to be sampled had been altered by construction and did not exist. The request
for two reference sites provided a basis for comparing results from the
potentially contaminated sites.  Although all requests for LLNL Environmental
Problem 1 requested TCLP, none of the total metal concentrations by ICP
exceeded the TCLP limits; thus, the TCLP extraction evaluation was not required.

Analytical Data: Due to low concentrations of reported organics, some of the
compounds could have been lost by long holding times, especially the volatiles.
However, the observation that LLNL Request 1 contained semivolatile organics
and the radiological values of Request 5 at some of the highest concentrations
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for LLNL samples, make this problem difficult to assess and evaluate. Details on

specific analytical data quality levels are given below.

Metals. The duplicate samples were out of control limits with respect to several
elements in Request 5. The same was true for the samples in Requests 3, 6, 7,
8 and 9, and true to a lesser extent for Request 11. The spiked, serial
dilution, and dupiicate samples were out of control limits with respect to copper
in several of the samples.

: ; Data are Quality Level | except antimony, arsenic, and
se!emum whach are Quahty Levei I in all samples.

All data are Quality Level Il except AA-metals

whtch are Quahty Leve! 1.

Request 9. Data are Quality Level | except antimony, chromaum magnesnum
manganese and selenium which are Quality Level Il in all samples. :

Reguest 10. No metals data were given for this request because no sampies were
collected.

Request 11. Data are Quality Level | except manganese, nickel, and selenium
which are Quality Level Il in all samples.

Voiatile organics. Volatiles detected in the samples were also often detected in
similar concentrations in trip blanks. Many volatiles were detectable but only in
amounts too small to quantify. Many volaties were not detected in all of the
samples for a particular request.

About two-thirds of the entries on the data quality summary sheets were data
Quality Level lll.  Almost 90% of these Quality Level Il entries were either
because the concentrations were too small to measure or because the compounds
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were not clearly identified by mass spectrometry. Also, many compounds were
present in the corresponding method blanks. About 30% of the entries on the
data quality level summary sheets were Quality Level ll, and about 5% were

Quality Level 1.

Extractable organics. Identifiable compounds were often not detected in all
three samples for a particular request. The data are Quality Level I, due
mainly to tentative identification by mass spectrometry.

Other extractables. Although it is possible to detect compounds at less than the
method quantitation limit, the certainty of the quantitation is decreased. Where
a compound was detected at a concentration less than the contract required
quantitation limit (CRQL), the method quantitation limit is accompanied by a "J*
flag. This format is designed to indicate that the compound may be present in
the sample at a level that is too low for the method to accurately measure. To
indicate which GC column was used for quantitation, the reported values are
accompanied by one or two stars for either the packed or capillary columns,
respectively.  While quantitaton on a capillary column is contrary to CLP
protocols, enough information is provided to determine the accuracy of the data.

Contamination of the sample during handling and/or preparation is always a
possibility. Method blanks and field blanks were included in the sampling and
analysis procedures to determine whether contamination occurred, its source,
and its concentration. Where the data for the blanks indicate that
contamination occurred, the data for the compound(s) in question in the field
samples associated with the blank have been annotated with a "“B" flag.
Another known interference occurs when sulfur is present in the sample extract.
Generally, interference with the identification and quantitation of the early
eluting compounds is the resuit. Because of the large number of samples that
arrived at the same time, clean-up of the sample extracts was not performed.

4-36



Draft - Do Not Cite

LLNL/SNLL Data Document

Issue Date: June 1889

Revision: 01

The only means for the detection of pesticides and PCBs by GC-ECD is their

retention time. If a change in the operating conditions results in a shift in

retention times from that of the standard, positive identifications can be

difficult to make. Therefore, the most important data quality indicator is the

retention time of the surrogate added to each sample during extraction. Mirex

was substituted for the standard surrogate, dibutylchlorendate (DBC). Although

this is a potentially significant deviation from the CLP protocols, the results of

a direct comparison indicated no significant difference in the behavior of the

two. As a result, the advisory limits for DBC were adopted for the recoveries

of Mirex. As indicated by the wide CLP acceptance limits for surrogate

recoveries, quantitation of the pesticides and PCBs should generally be
considered approximate.

Instances occurred where the calibration linearity evaluations specified by the
CLP protocols indicated that a calibration problem existed. In response, an
additional linearity evaluation procedure was included with the analyses that
provided a means for evaluating the data collected. The single working standard
called for in the CLP protocols was repiaced by a five-point calibration,
providing linearity information about all of the compounds instead of a select
few. While providing perhaps a more accurate calibration scheme, it also allows
the linearity of each compound to be evaluated directly. Where the linearity
was not acceptable, qualifications to the data were made.

For many of the samples, matrix spike solution was added by mistake during
extraction in place of or in addition to the surrogate spike solution that should
have been added. As a result, no information concermning the following
compounds can be provided for these samples: gamma-BHC (Lindane),
Heptachlor, - Aldrin, Dieldrin, Endrin, and 4,4’-DDT. Because 4,4-DDD is a
breakdown product of DDT, no information concerning this compound can be
provided. Where no surrogate was added, determination of retention time
stability was based upon other information. For the reasons discussed above, the
data quality level for Other Extractables is Quality Level lil.
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Radiochemistry. Radiological instrumentation was calibrated daily; instrument
backgrounds and efficiencies were also determined. Because control sample
results were within 10% of the true value, radiological data are considered
reliable.

4-38



Draft - Do Not Cite
LLNL/SNLL Data Document
issue Date: June 1883
Revision: 01

Environmental Problem: LLNL 1
Request Number: LLNL 1

Arroyo Seco

East Avenue

LLO01018
(Grid 15)

LLoO1029
(Grid 17}

LLOD1030
" {Grid 38)

Figure L4.1a. Arroyo Seco at the South Side of East Avenue (LLNL Request 1)
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Environmental Problem: LLNL 1
Request Number: LLNL 2

LL002019
LL002020 (Grid 13)
(Grid 38)

LL002031

(Grid 54)

Arroyo Seco

East Avenue

\

Figure L4.1b. Arroyo Seco Downstream from LLNL Drain Pipe (LLNL Request 2)
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Environmental Problem: LLNL 1
Request Number: LLNL 3

ddddd

g L1.003010

F=—"" (Grid9)

1003021

L, (Grid 13)

Figure L4.1c. East of Outerl_mp in Ditch Downstream from:
the Trailer Staging Area (LLNL Request 3)
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Environmental Problem: LLNL 1
Request Number: LLNL 4

Smali pool
of water

RETENTION BASIN
(0 - 1 ft depth)

LL004011 L1 004033
(Grid 7)

S
AP

LL004022 o0,
(Grid 15) Wet channel

Inlet from south
drainage areas

Bldg. 551W
Bidg. 551E

Figure L4.1d. Inlet to Retention Basin from South Drainage Areas
(LLNL Request 4)
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Environmental Problem: LLNL 1
Request Number: LLNL 5

LLo05012__L® ,

(Grid 20)

LLoos023__ |
(Grid 27)

u.oosoa ” )
Athletic Field (Grid28) | ‘

Greenville
Road

Arroyo
Las Positas

Figure L4.1e. Arroyo Las Positas at East Boundary, East of
Athletic Field (LLNL Request 5)
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Environmental Problem: LLNL 1
Request Number: LLNL 6

Arroyo Las Positas
10’ from drain

LLO06035 —  from drain

LL006024 = LOMH o from drain
LL006013/ —
-

T Drain

Tenth Street

Garden
maintenance

<+ yard

Figure L4.1f. Drain Near Tenth Street, Prior to Entry into
Arroyo Las Positas (LLNL Request 6)
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Environmental Problem: LLNL 1
Request Number: LLNL7

Arroyo Las Positas

?-e-- ---Starting point is 1.5m from
LLOO7014 confluence of ditch and arroyo.

(Grid 3)
3

LLOO7025
(Grid 37) 7 {

Laser

storage )@
area 1.L007036

(Grid 57)

¢ Drain

Approximately 0.8km

Bidg. 482

F‘lgure L4.1g. East of Trailer at Building 3914 at Drain Prior
to Entry into Arroyo Las Positas (LLNL Request 7)
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Environmental Problem: LLNL 1
Request Number: LLNL 8

% Yt % ~ “
LL008015 LLO08026  LL008037
(Grid 11) (Grid 38) (Grid 59)

@ @ Flow channel

to north side of
Arroyo

Arroyo Las Positas

Culve Wood fence

¥~ Observed steam

cleaning in this area

Tenth Street

Garden
maintenance
yard

Figure L4.1h. Arroyo Las Positas Upstream of Drain Entry
Near Tenth Street (LLNL Request 8)
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Environmental Problem: LLNL 1
Recme&t Number: LLNL S

hind MW

Arroyo Las Positas

eme—

Construction

‘(.....LLoogm 6
lay-down area '

{Grid 6)
. LLoogo27
(Grid 29)

LL009038
(Grid 50)

Bldg. 298

Figure L4.1i. Drain North of Building 298, Prior to Entry
into Arroyo Las Positas (LLNL Request 8)

4-47



Draft - Do Not Cite
LLNL/SNLL Data Document
Issue Date: June 1889
Revision: 01

Environmental Problem: LLNL 1
Request Number: LLNL 10

Arroyo Las Positas
|

Sampling area: No samples were collected
because the ditch was no
longer in existence

Cuivert

\ West drain

Figure L4.1j. Ditch at the Northwest Corner of the Site Where
Drain Reappears from the Culvert South of the Shielding
Block Storage Building (LLNL Request 10)
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Environmental Problem: LLNL 1
Request Number: LLNL 11

Ditch

el g
(L011032 ok !
(Grid 59) [

Grassy area

b

LLO11010 i ,
(Grid 20) @ |
L £ Fourth Street

West guard gate

Figure L4.1k. Ditch Along West Side of Facility North of
Fourth Street (LLNL Request 11)
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TABLE L%.2.1 SAMPLING AND ANALYSIS DATA SUMMARY
ENVIROMMENTAL PROBLEM - 1
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jLLo11 N OF 4TH ST ARROYO SEDIMENT | 3 3i6RaB | 0O o] 3 31 o ol o ol 3 3§ 3 3] 3 31 3 3 |
MED TOTAL 3¢ 31 (1} 0 30 30 0 0 0 0 21 27 20 31 30 30 30 30
jLLoOY ARROYO SECO ARROYO SUR WATER] 1 11QC RN} O o} 1 110 6] o 0} o o 1 11 1 111 11
JLL003 TRAILER STG ARROYO SUR WATER! 1 1jqC RN} O 0l 1 i1} 0 ol o 0f o o} 1 1l 2 1} 1 14
ILLo06 LAS POSITAS ARROYOD SUR HATER] 1 11QC RN O ol 1 il 0 ol o o} o o] 1 1] 1 11 1 11
jLLOY0 SHIELD BLDG ARROYO SUR WATER! 1 01QC RN} 0 ol o o} o ol o o} o ol o ol o I 01}
MED TOTAL 4 3 1] 0 3 3 0 0 0 0 0 0 3 k4 3 3 3 3
EP TOTAL 38 34 0 0 33 33 0 0 0 0 21 27 23 3G 33 33 3% 3%

a)D ION OQ - yeud
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TABLE L4.3.

1

ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1
ARROYOS

DRAFY DO NOT CITE

T4A REQUEST: 001
LOCATION: ﬁﬁRRﬁYO SECO AT SOUTH SIDE OF EAST AVENUE
SAMP NO: LLOOlO1BC
METALS, INCLUDING CR+6 SDG NO: LLUO}BI&C
{MG/KG) TYPE: C 680
ARSENIC
BARIUM 92
BERYLLIUM 0.24 B
CADMIUM 0.59 B
CALCIUM 2510 E
CHROMIUM
COBALT 6.4 B
COPPER 14
IRON 14600
LEAD
MA&HESIUM 4470
'ﬁ%ﬁﬁﬁﬁESE 301
POTASSIUM 1600
“SILVER 6.9 U
sobiuM 126 B
VANADIUM 21
ZINC 51
SAMP NO: LLO01018B
EXTRACTABLE ORGANICS SDG NO: LLOO1O18
(UG/ TYPE: 8
-ETHYL H 70
DI-N-BUTYLPHTHALATE 800
DIETHYLPHTHALATE 1306 J
*x ALKYL HYDROCARBON ( 6.73)
¥ ALKYL HYDROCARBON € 6.91)
* ALKYL HYDROCARBON ¢ 6.92)
* ALKYL HYDROCARBON (34.03) 840 J
% ALKYL HYDROCARBON (34.10)
% AROMATIC HYDRODCARBON (10.23)
X AROMATIC HYDROCARBOM (18.31) 700 J
¥ AROMATIC HYDROCARBON (18.32)
X _AROMATIC HYDROCARBON (21.13) 3100 J
* ARDMATIC HYDROCARBON (21.14)
X CARBOXYLIC ACID (26.28)
% CINEGLE (VAN) (10.85)
% CINEOLE (10.85)
X CYCLIC HYDROCARBON (24.15)

LLOOIDIZD  LLO01029C
LLO01018D  LL0C1018C
0
3.8 %N
156
048
0.71 B
5030 E
44
1
24
20600
16
6790
1250
48
2300
6.91 B
209 B
32
101
LLO01029B  LLOC1030B
LLoo01013 11001018
50 4
350 U 360 U
350 U 33 9
1000 J
1700 3
524
210 J ,
1300 J
160 J
1200 J
840 J
840 J
34 J
460 J

LLo01029D
tiLooci018d

L
48

Loola3ecC
OIOIBC

o

o

o
Mmoo o

-4
s
o
wn
e

LLo01030D
LL001018D

5.2 %N

43

13

33




TABLE L4.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM

ARROYOS

S&A REQUEST: 001
LOCATION: ARROYO SECO AT SOUTH SIDE OF EAST AVENUE
MEDIUM: SEDIMENT

SAMP NO: LL001018B LL001029B

EXTRACTABLE ORGANICS SDG NO: LL001018 LL001013
(UG/KG) TYPE: BACKGROUND _ BACKGROUND

% DIACETONE ALCOHOL € §.21)

% DIACETONE ALCOHOL ( 6.22) 33000 J

% DIACETONE ALCOHOL € 6.40) 1400 J

% PROBABLE CYCLIC ALKENE € 8.43) 16 J

% PROBABLE CYCLIC ALKENE ( 8.44)

% PROBABLE CYCLIC ALKENE (18.69) 850 J

% PROBABLE CYCLIC ALKENE (18.72)

% PROBABLE CYCLIC ALKENE (18.84) 9200 J 1200 J

% PROBABLE CYCLIC ALKENE (18.85)

% PROBABLE HYDROCARBON ( 5.87) 11 J

% PROBABLE HYDROCARBON ( 6.94) 1300 J

% PROBABLE HYDROCARBON ( 8.45) 1100 J

% PROBABLE HYDROCARBON (10.22) 750 J

% PROBABLE HYDROCARBON (19.17) 1800 J

% PROBABLE HYDROCARBON (19.18) 260 J

% PROBABLE HYDROCARBON (21.26) 150 J

% PROBABLE HYDROCARBON (37.52) 210 J

% TETRADECANOIC ACID(9CI)(26.25) 200 J

% UNKNOWN ( 5.39) 20 J

% UNKNOWN ( 5.42) 1400 J

% UNKNOKN ( 5.52)

% UNKNOWN ¢ 5.70) 2900 J

% UNKNOWN ¢ 5.76) 66 J

¥ UNKNOWN ¢ 6.65) 25 J

% UNKNOWN € 6.67) 1200 J

% UNKNOWN ( 8.10) 1700 J

% UNKNOWN ¢ 8.11) 36 J

% UNKNOWN (10.85) 2600 J

% UNKNOWN (20.74) 720 J

% UNKNOWN (20.75) 150 J

% UNKNOWN (21.15) 760 J

% UNKNOWN €26.76)

% UNKNOWN (35.15) 750 J

% UNKNOHN (35.24) 870 J

% UNKNOWN (35.26)

% UNKNOWN (41.48) 170 J

% UNKNOWN ALKOXY COMPOUND( 6.63)

% UNKNOWN ALKOXY COMPOUND(27.75) 220 J

G
22000

580
500

3900
620

490

2200
1200

490

530

860
420

LLO01030B
LLoo1018

e G G

[

DRAFT DG NOT CITE
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TABLE L4.3.1 AHALYTICAL DATA SUMH:%{&%ESHEBIUN FOR ENVIRONMENTAL PROBLEM 1

DRAFY DO NOT CITE

S3A REGUEST: 001
LOCATION: ARROYO SECO AT SOUTH SIDE OF EAST AVENUE
MEDIUM: SEDIMENT

VOLATILE ORGANICS
(UG/KG)

ACETONE
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENRE

X UNKNOWN(32.07)

% UNKNOWN(38.76)

RADIOGCHEMISTRY
z

G-ALPH
GROSS-BETA
H-3

K-40

SAMP HO: LLOO1018A
SDG NO: o081¢
TYPE:

s
W oo LN WO
o

SAMP NO: LLOO101SE
SBG NHO: LLL7209
TYPE:

3500
23000

4300
10000

LLG02029A
0810

[V
NS
G O G

LL001029E
LtLL7209

5900
32600

5900
10000

LLOO2030A
0811

Tt st poed

LN IS ot (N e

Coo Gon oo OF G
L -

LLOG1030E
LLL7209

S&A REQUEST: 001
LOCATION: ARROYO SECO AT SOUTH SIDE OF EAST AVENUE

MEDIUM: _SURFACE WATER

METALS, INCLUDING CR+6
(UGsL)

BARIUM
CADMIUM
CHROWIUM
COPPER
IRON
MAGNESIUM
MANGANESE
sabium
ZINC

SAMP NO: LLOO1041F
SDG NO: LLOOLO4GLF
TYPE:

.
v

gt e o 2

174
7

3
1
6
0
%
9
1

46
57

LL001041G

LLO010416
RINSATE

1.3 8
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TABLE L4.3.1 ANALYTICAL DATA SUMMA%{O?XSMEDIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CITE
A

S&A REQUEST: o001
LOCATION: ARROYO SECO AT SOUTH SIDE OF EAST AVENUE
MEDIUM: SURFACE WATER

SAMP NO: LLOO1041E
EXTRACTAgLE ORGANICS ?DG NO: D112
/

(UG/1 ) YPE: BINSA[;
BIS(Z2-ETRYLHEXYL)IPHY J

SAMP NO: LLO01041B

VOLATILE ORGANICS SDG NO: 0808
(UGsL) TYPE:
ACETONE J
METHYLENE CHLORIDE 11 B
TOLUENE 1J
SAMP NO: L1001041X LL001041J
RADIOCHEMISTRY SDG NO: LLL7209% LLL7209
(PCIzL) TYPE: RINSATE
G-ALPH 0
GROSS-BETA 43
H-3 210

S&A REQUEST: 602
LOCATION: ARROYO SECO DOWNSTREAM FROM LLNL DRAIN PIPE
MEDIUM: SEDIMENT

SAMP NO: 11002019C LL002019D LL002020C 1L1002020D LL002031C LL002031D

METALS, INCLUDING CR+6 SDG NO: LL001018C LL0O01018D LL001013C 11001018D LL001018C LL001018D
(MG/KG) TYPE: S. COMPOSITE S. COMPOSITE S. COMPOSITE 3. COMPOSITE L
ALUMINUM 9400 8030 10600

ARSENIC 6.1 %N - 1.3 B¥N 2.8 xN
BARIUM 209 38 126

BERYLLIUM 0.33B 0.25 B 0.4 B

CADMIUM 0.44 U 0.42 U 0.99

CALCIUM 9290 E 2110 E 2780 E

CHROMIUM 27 32 53
COBALT 9 6.2 B 11

COPPER 19 17 74

IRON 18100 16200 17200



G9-v

TABLE L4.3.1 ANALYTICAL DATA SUMM:géngg MEDIUM FOR ENVIRONMENTAL PROBLEM 1

DRAFT DO NOT CITE

S&A REQUEST:
LOCATION:

002
ARROYD SECO DOWNSTREAM FROM LLNL DRAIN PIPE

MEDIUM:  SEDIMENT
SAMP HO: LL002019C
METALS, INCLUDING CR+6 SDG HO0: LLOO01018C
{MNG/KG) TYPE:
LEAD
MAGNESIUM 4700
MANGANESE 633
NICKEL
POTASSIUM 1700
SILVER 0,87 U
SODIUM 320 B
VANADIUM 29
ZINC 64
, : SAMP NO: LL002019B
PCBS & ara&s,gxrnucrAslzs 3335“9‘ iLiel
! 1 ]
ROCLOR-1254 s 1
AROCLOR-1260 1
, SAMP NO: LL00Z019B
EXTRACTABLE ORGANICS SDG 'ND: LL001018
{467 TYPE: PO
S(Z-ETHYLREXYL)PH 0
DI-N-BUTYLPHTHALAYE 400
DIETHYLPHTHALATE 339
PYR£NE 63 J
% ALKYL HYDROCARBON ¢ 5.87) 6408 J
% ALKYL HYDROCARBON ¢ 5.38)
% ALKYL HYDROCARBON ( 6.71) 916 J
% ALKYL HYDROCARBON ( 6.72)
% ALKYL HYDROCARBON ( 6.92) 1300 J
% ALKYL HYDROCARBON ¢ 6.93)
% ALKYL HYDROCARBON (14.49)
% CARBOXYLIC ACID (26.23)
% CYCLOMEXASILOXANE, DODE(16.95)
X CYCLOPENTASILOXANE, DEC(13.70)
% DIACETONE ALCOHOL € 6.34)
¥ DIACETONE ALCGHOL ( 6.36
% DIACETONE ALCOHOL ( 6.38) 30000 4
X PROBABLE CYCLIC ALKENE (18.80)
% UNKHOWN ¢ 5.51)

u

LLD02019D
LLogl1018b
1

28

110020208
LLior

160U

L1 0020208
LtLoolol1s

0
340 U
340 U
340 U

1500 J

LLo02020C
LLOOL1018C

4540
346

1400
8.84

e

LLOO2031B

LtLoolols

60
360
51
360

bbbt o G S

[

LL002031D
LLooio018p

LL002020D
LLo0l1018D

LLo02031C
LLoolo18C

§¢_£Qg%Q§IIE 5. COMPOSITE 5¢_§Q¥§Q§11£

5100
370
%0 51
1900
2.5
225 B
29
135
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TABLE L64.3.1 ANALYTICAL DATA SUMﬂzgzoegsHEDIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CITE

S&A REQUEST: 002
LOCATION: ARROYO SECO DOWNSTREAM FROM LLNL DRAIN PIPE
MEDIUM: SEDIMENT

SAMP NO: LLO02019B LL002020B LL002031B

EXTRACTgBLE ORGANICS gegENO: LLOD1018 LLoOolD18 LLO01018
/ 3 3. _COMPOSITE

¥ UNKNOWN ( 5.52) 820

% UNKNOWN ( 5.74) 2100 J 2100 J
X UNKNOHWN ¢ 8.09) 1000 J
% UNKNOWN ¢ 8.10) 900 J

¥ UNKNOWN (11.32) 3640 J

% UNKNOWN (19.82) 770 J
% UNKNOWN (22.38) 5640 J
¥ UNKNOWN €24.59) 346 J
X UNKNOWN (26.57) 288 J
¥ UNKNOWN ALKOXY COMPOUND 6.66) 580 J

¥ UNKNOWN ALKOXY COMPOUND (6.65) 670 J
% UNKNOWN ALKOXY COMPOUND(28.36) 160 J

SAMP NO: LL002019A LLDOZOZDA L1002031A

VOLATILE ORGANICS SDG NO:
(UG/KG) TYPE: §. ggu g 115 i*_cﬂﬂgﬂ§llﬁ 54_§ng£9§11§
ACETONE 12 B [
ETHYLBENZENE 1 JB 50
METHYLENE CHLORIDE 23 s 13 B 28 B
TOLUENE 0.8 JB 0.8 JB 5

SAMP ND: L1002019E LL002020E LLDO2031E

RADIGCHEMISTRY SDG NO: LLL7209 LLL7209 LLL7209
(PCIZKGD) TYPE: S. COMPOSITE §¢_§Qg;9§lli 54_£QM%QQIIE
€5-137 59 9
G-ALPH 0 7800 4300
GROSS~-BETA 25000 33000 24000
H-3 1900 gsgg 10000

K-40 9900 13000



LS-Y

TABLE 14.3.1 ANALYTICAL DATA Sﬂﬂﬂigzoggsﬂﬁnlﬂﬂ FOR ENVIRONMENTAL PROBLEM 1

DRAFY DO ROT CITE

SEA REQUEST: 003
LOCATION:
MEDIUM: SEDIMENT

EAST OF OUTER LOOP 1

N DITCH DOWNSTREAM FROM THE TRAILER STAGING AREA

METALS, INCLUDING CR+6
(MG/KG)

ALUMINUM
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
HICKEL

POTASSIUM

SILVER
S0DIUM

VANADIUM
ZINC

PCBS & OTHER EXTRACTABLES
. G/KG)

N
BETA-BHC
DELTA-BHC

EXTRACTABLE ORGANICS
UG/

DI-H-BUTYLPHT
% UNKNOWN ¢ 6.30)

SAMP NO: LL003010C LLO03010D
SDG NO: LL003010C £L001018D
TYPE:
[ K
1.4 BxN
225 %
0.58 B
0.65 B
3970 xXE
: 44
14
23 NxE
26100 x
8.9
6260 %
730 %E
78
2600 o
1.5
585 B
48 %
50 Nx
SAMP NO: LL0O03010B LLOO3021B
§$gEN0: tLlo1 LL101
| 3
.6 J 8.7 J
25 B 80 B
8.6 J 8.7 J
SAMP NO: LLOO3010B LLOO3021B
SPG NO: LL122987 LL122987
TYPE: 56

LLoo3sg21C LL003021D LLo03032C LL003032D
LLoe30locC LL0OO1018D LLo03010C LLOD1018D
100 x 25400 X%
3.1 %N 2.8 xN
253 % 230 %
0.69 B 6.73 B
0.73 B 6.69 B
5830 XE 5190 XxE
43 45
12 13
22 NXE 26 NXE
27500 x 27600 %
8.3 9.1
6780 x 76430 X%
610 XE 658 XE
- 94 71
2100 3200
2.6 1.9
1160 1040
55 x 57 %
49 Nx 53 Nx
LL003032B
LLiol
§.6J
21 B
8.6 U
LLO030328
LL122887
470 U
210 J
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TABLE L4.3.1 ANALYTICAL DATA SUMMgszuestEDIUM FOR ENVIRONMENTAL PROBLEM 1

DRAFT DO NOT CITE

S8A REQUEST: 003

LOCATION: EAST OF OUTER LOOP IN DITCH DOWNSTREAM FROM THE TRAILER STAGING AREA

MEDIUM: SEDIMENT

VOLATILE ORGANICS
(UG/KG)

ACETONE

CHLOROFORM
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE

¥ NAPHTHALENE(52)

RADIOCHEMISTRY

(PCI/KGD)
G-ALPH

GROSS~-BETA
H-3

 K-60

SAMP NO: LLOOC3010A LLO03021A LLO03032A
SDG NO: 0821 0821 0826
TYPE: GRAB GRAB
i2 B 10 JB 13 B
5 JB 9B 50
2 JB 2 JB 50
4 JB 3 JB 5 JB
1JB 1 J8 54U
200 JE
SAMP NO: LLOO3010E LLOO3021E LLOO3032E
SDG NO: LLL7225 LLL7225 LLLz7225
TYPE: A
7800 700 0
19000 17000 18000
110000 210000 120000
8000 9100 12000

ALUMINUM

S&A REQUEST: 003

LOCATION: EAST OF QUTER LOOP IN DITCH DOWNSTREAM FROM THE TRAILER STAGING AREA

MEDIUM: SURFACE WATER

METALS, INCLUDING CR+6
(UGsL)

BARIUM
CADMIUM
CALCIUM
COPPER
IRON
MAGNESIUM
MANGANESE
NICKEL
POTASSIUM
SODIUM
ZINC

SAMP NO: LL0OO03043F
$$G NO: LLOO3043F

PE:

62
11

2.6

207
11

528

160
15

200
597
27

mowes o oo

LLO03043G
LL0010416

2.7 B
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TABLE L4.3.1 ANALYTICAL DATA SUMHﬁgzeggsﬁEBIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CITE
SSA REQUEST: 003 :
lOCATION:S EAST OF OUTER LOOP IN DITCH DOWNSTREAM FROM THE TRAILER STAGING AREA
SAMP NO: LLOO3043E
EXTRACTABLE ORGANICS SDG NO: Dlos
[1]¢74 TYPE:
2-ETHYLHEXYL )PHTHAL J
DI-N-BUTYLPHTHALATE 0.8 J
% UNKNOWN (21.77) 2J
% UNKNOWN (33.82) 10 J
SAMP NO: LLOO3043A
VOLATILE ORGANICS SBG NO: 0812
(uesL) TYPE:
ACETONE 0B
ETHYLBENZENE 1 JB
METHYLENE CHLORIDE 13 B
TOLUENKE : S 20d8
SAMP. NO: LLDO3043H LLOO3043]
RADIOCHEMISTRY SDG NO: LLL7225 LLLZ225
(PCIzL) TYPE: RINSATE :
G-ALPH 0
GROSS~BETA 51
H-3 0
S8A REQUEST: 004
LQC?TION: EINLETTTD RETENTION BASIN FROM SOUTH DRAINAGE AREAS
1
SAMP NO: LLO04011C LL0o04011D LLo04022C L1 004022D LLODGO33C LLOB4033D
METALSZ éﬁCLgBI“G CR+6 $$gENOt LLo0l18)8C éﬁgglﬁlan LLoO0l018C LL001018D LLoo1018C LLogl1018p
Z t ﬁgaa
ALUMINUM 13800 0 12800
ANTIMONY 5.1 BN 5.9 BN 4.6 UN
ARSENIC : 3.9 %N . 4.6 XN §.2 %N
BARIUM 230 262 233
BERYLLIUM 0.5 B 0.63 B 0.54 B
CALCIUM 4290 E 10700 E 3330 E



09-¥

TABLE L4.3.1 ANALYTICAL DATA sunng;oezsuenlun FOR ENVIRONMENTAL PROBLEM 1

DRAFT DO NOY CITE

S&A REQUEST: 004

LOCATION: INLET TO RETENTION BASIN FROM SOUTH DRAINAGE AREAS
MEDIUM: SEDIMENT
SAMP NO: LL006G011C LL004011D LL004022C LL004022D LLO04033C LLO0GO33D
METALS, INCLUDING CR+6 SDG NO: LLO0Y018C LL001018D LL001018C LLO01018D LL001018C LLOD1018D
(MG/KG) TYPE: RAB GRAB B
CHROMIUNM 7 42 42
COBALT 11 13 12
COPPER 22 27 25
IRON 21300 24800 23500
LEAD 3.8 9.2 9
MAGNESIUM 5860 7110 60890
MANGANESE 494 556 571
NICKEL 42 43 46
POTASSIUM 2100 3000 2700
SODIUM 364 B 398 B G636 B
VANADIUM 41 46 62
ZINC 48 58 51
SAMP NO: LLOGGD11A LLO0G022A LLO04GO33A LLOOGOGGA
VOLATILE ORGANICS SDG NO: 0812 0812 0812 0812
(UG/KG) TYPE: GRAB QBAA_Tg_i___
ACETDNE 19 B 18 B
ETHYLBENZENE 1JB 54 2 JB 50U
METHYLENE CHLORIDE 20 B 18 B 19 B 23 B
TOLUENE 0.9 JB 0.9 JB 1J8 5V
SAMP NOs LLODOGOI1E LL00G022E LLOD4O33E
RADIOCHEMISTRY SDG NO: LLL7208 LLL7208 LLL7208
(PCIZKGD) TYPE: GRAB GRAD
G-ALPH 3400 6800 9700
GROSS-BETA 25000 30000 26C00
H-3 1700600 160000 140000
K-40 14000 12000 11000



L9-p

TABLE L64,3.1 ANALYTICAL DATA SﬂﬁﬂgggoggsHEDIUM FOR ENVIRONMENTAL PROBLEM 1

DRAFT DO NOT CITE

S&A REQUEST: 005
LOCATION:

ARROYO LAS POSITAS AT BOUNDARY EAST OF ATHLETIC FIELD

MEDIUM: SEDIME

METALS, INCLUDING CR+é
(MG/KG)

UM
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD

MAGNESIUM

MANGANESE
NICKEL
POTASSIUM

VANADIUM
ZINC

PCBS & OTHER EXTRACTABLES
(UG’KG)

ALDRIN

BETA-BHC
DIELDRIN
4,4'-DDT

EXTRACTABLE ORGANICS

BIS(2 ET%YL&EXYEEP&‘RK[ITE

BUTYLBENZYLPHYHALATE
DI-N-BUTYLPHTHALATE
PENTACHLOROPHENOL
PYRENE
2-METHYLPHENOL

% UNKHOWN € 6.20)

SAMP NO: LELOO5612C

SDG NO: LLOO3D1OC

TYPE: 1]
600 %

187 x
0.4 B
0.36 B
5050 XE

8.9
13 NXE
14400 x

4040 »
509 xE
2400
1B
1070

33 %
52 Nx

SAMP NO: LLOG5012B
SDG NO:« LL1O1
TYPE:

ot g s
~d
G G G

SAMP NO: LLODS5012B
SDG NO:  LL122287
TYPE: 1]

LLo05034C LL005034D
Ltoo3eloc LLOD5012D
0 %
2.6
237 %
0.5 B
0.47 B
5540 XE
30 x
9.7
16 NxE
17800 %
32 N
4760 %
549 XE
48
5900
1.4 B
1340
38 x
63 Nx

LLoG5012D LLOO5023C LLO05023D
LLO osoézn LLeg3010C LLBO05012D
60 x
2.6
239 x
0.52 B
0.68 B
5960 XE
20 x 30 x
10
17 NxE
17400 x
20 N G2
4790 %
570 XE
34 43
2400
2
1210
38 x
66 Nx
LLO05023B LLOO05034D
LL1ol 101
22 B 23 B
17 U 174
17 v 1Ty
LL005023B LLOO50348
LL122187 LL122887
DUND i
560 U v
360 U 69 J
710 610
1800 U 52 J
360 U 35 J
360 U 45 J



2¢9-v

TABLE 1L4.3.1 ANALYTICAL DATA SUMMAR; ezSHEDIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CITE
ARRO

S&A REQUEST: 005
LOCATION: ARROYQ LAS POSITAS AT BOUNDARY EAST OF ATHLETIC FIELD
MEDIUM: SEDIMENT

SAMP NO: LLOD5012B LLOO5023B LLO05034B

EXTRACTABLE ORGANICS SDG NO: LL122287 LL122187 LL122887
(UG/KG) TYPE: BACKGROUND
¥ UNKNOWN ( 7.50) 200
% UNKNOWN ( 8.30) 210 J
% UNKNOWN (14.10) 430 J
% UNKNOWN (15.60) 340 J
% UNKNOWN (20.30) 440 J
¥ UNKNOWN (21.20) 870 J
% UNKNOWN (22.10) 400 J
% UNKNOWN (23.00) 190 J
% UNKNOWN (25.30) 220 J
% UNKNOWN (25.40) 170 J
¥ UNKNOWN (25.50) 170 J
% UNKNOWN (27.50) 330 J
% UNKNOWN (28.00) . 280 J
% UNKNOWN (31.00) 230 J
SAMP NO: LLOO5012A LLO05023A LLOO5034A
VOLATILE DRGANICS SDG NO: 0827 0826 0816
(UG/KG) TYPE:
ACETONE 1 JB
BENZENE 5Uu 50U 0,84
CHLOROFORM 50 54U 2J
METHYLENE CHLORIDE 3Jd 8 B 12
TOLUENE 2 J 2 JB 3 J8
SAMP NOs LLOO5G12E LLOO5023E LLOOS5034E
RADIOCHEMISTRY SDG NO: LLL7226 LLL7226 LLL7226
(PCI/KGD) TYPE: BACKGROUND _ BACKGROUND  BA
€s-137 68 89 4
G-ALPH 6800 9200 7800
GROSS-BETA 22000 20000 12000
H-3 130000 110000 120000

K-40 11000 12000 12000



£9-v

TABLE L6.3.1 ANALYTICAL DATA SUMM:SKoggsMEDIUM FOR ENVIRONMENTYAL PROBLEM 1

DRAFT DO NOT CITE

SEA REQUEST
LOCATION:
HEDIUM: SE

T 008
nRﬁiRTNERR TENTH STREET PRIOR TO ENTRY INTO ARROYO LAS POSITAS

METALS, INCLUDING CR+6
{MG/KG)

ATUMINUM
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM

POTASSIUM
SILVER
SODIUM
VANADIUM
ZINC

PCBS & OTHER EXTRACTABLES
(UG/KG)

4, 47-DDD

VOLATILE ORGANICS

{UG/KG)
ACETONE
EYHYLBENZENE
METHYLENE CHLORIDE
TOLUENE

SAMP NO: LLO06013C LLO06D13D iLL006é024C LL006024D LLOD6O35C LLB060B35D
¥3gENo- LLG03010C tLoos5012p tLoo3soloC LLOO05012D tLo03010C LL005012D
1 3
% 2 00 X
2.9 3.7 2.5
261 % 341 x 238 %
0.56 B 0.67 B 0.58 B
0.47 B 0.57 B 0.49 B
3500 xE 4200 XE 6830 XE
22 % 25 % 21 %
8.1 9.5 9.7
12 NxE 17 NXE 14 NxE
18200 x 22900 % 13500 %
5.1 N 5.8 N 5.8 N
3790 % 4720 % 4010 %
600 XE 629 %E 488 XE
28 33 g 26
2500 3200 2500
i 1.8 2.5
961 1250 1030
38 % 51 x 38 x
36 Nx 45 NX 39 Hx
SAMP NO: LLOO6GL3B LL006024B LLOO60U3SB
?32EN03 Li202 tL202 LL262
8 18 J 18 J
SAMP NO: LLOOS013A 11L006024A LtLO06035A
¥$gEN0; 0816 0814 0814
3
22 B 18 B
2 .JB 2.J8 2 JB
[ 5 6
1 JB 1 JB 1 JB



¥o-v

TABLE L4.3.1 ANALYTICAL DATA SUMMﬁ:; BY MEDIUM FOR ENVIRONMENTAL PROBLEM

0Yos

S&A REQUEST: 006

LOCATION: DRAIN NEAR TENTH STREET PRIOR TO ENTRY INTO ARROYO LAS POSITAS

MEDIUM: SEDIMENY

SAMP NO:
RADIOCHEMISTRY SDG NO:
(PCI/KGD) TYPE:
G-ALPH
GROSS~BETA
H-3
K-40

LLO06013E LLO06024E LLO06035E

LLL7228 LLL7228 LLL7228

QBA% GRAB GRAB
11000 5700 6200
25000 25000 26000
120000 120000 120000
16000 16000 14000

S&A REQUEST: 006

LOCATION: DRAIN NEAR TENTH STREET PRIOR TO ENTRY INTO ARROYO LAS POSITAS

MEDIUM: SURFACE WATER

SAMP NO.
METALS, INCLUDING CR+é SDG NO:
(UGsi) TYPE:
ALUMINUM
BARIUM
CHROMIUM
IRON
MAGNESIUM
NICKEL
POTASSIUM
SODIuUM
SAMP NO«
EXTRACTABLE ORGANICS SDG NGO
UG/ TYPE:
S(2-ETHYLHEXYL)PHTHAL
SAMP NO.
VOLATILE ORGANICS SDG NO:
(UG/L) TYPE:
ACETONE
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE

LLO06046F
LLOO03043F
98 B
3.1 8

173
12 B

100
292 B

LLOO6GAGGE
D108

BILBAI_E_J_

LLO0O60G6A
0812

BINSA‘E
6B

LL006046G
LL001041G

1.1

3.9

B

DRAFT DO NOT CITE
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TABLE £64.3.1 ANALYTICAL DATA SUM%2§§0$§SKEDIUM FOR ENVIRONMENTAL PROBLEM 1

DRAFT DO NOT CITE

§3A REQUEST: 6 :
lOCATIGNnS DRAIN NEAR TENTH STREET PRICR T0 ENTRY INTO ARROYO LAS -‘POSITAS
SAMP NO: LLO060G6H LLO0604E]
RADIOCHEMISTRY SDG NO:  LLL7228 LLLz7228
(PCIZ7L) TYPE:
G-ALPH 4
GROSS-BETA 9
H-3 140
S EQUEST: 7 : :
LﬁCATé&N: SAST OF TRAILER AT BUILDING 3914 AT DRAIN PRIOR TO ENTRY INTO ARROYO LAS POSITAS
-3 A &3 § _
SAMP NO: 1LL007014C LLOD7014D LLO070825C LLD07025D LL007036C L1007036D
nﬁTALS. gﬂczunxua CR+6 SBgERO: L£003010C ttoos012b LL003010C LLogs5012D pLoo30106C LLe65012D
t B ,
(1 gs%gi‘o'o"“ﬁx - 700 X 000 X
ARSENIC 4 ; 4.2 3.8
BARIUNM 265 % 170 * 185 *
BERYLLIUM 0.59 B 0.62 B 0.51 B
CADMIUM 06.29 B .46 B 0.6 B
CALCIUM 16300 XE 4780 ﬁE 6550 xE
CHROMIUM 38 x 33 x 36 %
COBALTY 13 13 11
COPPER 25 NxE 26 NxE 20 NXE
IRON 264200 % 25300 % 22200 %
LEAD 8.2 N 8.7 N 7.1 N
MAGNESIUM 67640 % 6690 % 5580 X
MANGANESE 594 XE 556 XE 538 %E
NICKEL 64 64 40
POTASSIUM 3100 2700 2500
SILVER 2.8 4 5.3
SOBIUM 640 B 578 B 396 B
VANADIUM G2 % 47 * G1 »
ZINC 53 Hx 57 -NX 49 Nx
SAMP NO: LL007014B L1 0070258 LLOB70368
PCBS & OTHER EXTRACTABLES SDG NO:« LL161 LL1ol tLiel
{UG/KG) TYPE: : - ]
ALDRIN 8.7 U §.6J 8L
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TABLE L4.3.1 ANALYTICAL DATA SUMMﬁRY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1

RROYOS

DRAFY DO NOT CITE

SZA REQUEST: 007

LOCATION: EAST OF TRAILER AT BUILDING 3914 AT DRAIN PRIOR TO ENTRY INTO ARROYD LAS POSITAS

MEDIUM: SEDIMENY

PCBS & OTHER EXTRACTABLES
/

(UG/KG)

BETA-BHC
DELTA-BHC

EXTRACTABLE ORGANICS
(UG/KG)

DI-N-BUTYLPHTHALATE
¥ UNKNOWN € 6.20)
¥ UNKNOWN ¢ 6.30)
¥ UNKNOWN  7.20)
¥ UNKNOWN €20.20)
¥ UNKNOWN (20.40)
¥ UNKNOWN (21.10)
¥ UNKNOWN €23.10)
X UNKNOWN (23.30)
% UNKNOWN (25.30)
% UNKNOWN (25.50)

VOLATILE ORGANICS
(UG/KG)

ACETONE
ETHYLBENZENE
METHYLENE CHLORIDE

RADIOCHEMISTRY
(PCIZ/KGD)

G-ALPH
GROSS-BETA
H-3

K-40

SAMP NO:
SDG NO:«
TYPE:

SAMP NO:
SDG NO:
TYPE:

SAMP NOs
SDG NO:
TYPE:

SAMP NO:
SDG NO:
TYPE:

LLO07014B LLO070258 LLOO7036B
LL1o1 fLiol LtiL1ol
GRAD ___ GRAR __  GRAD
37 B 3 28 B
8.7 U 8.6 J 8.6 J
LLD007014B LLD07025B LLO07036B
5L122287 LL122287 £1122987
1100 530
200 J
150 J
1500 J
300 J
140 J
200 J
190 J
660 J
310 J
160 J
LLO07014A 1L1007025A LLOO7036A
0821 0827 0827
CRAB iy BAR gy — ORAR oy
2 JB 6 U T 6 U
6 B 6 U 6 U
LLOO7014E LLDO07025E LLOD7036E
Lil7244 LLL7244 LLL7244
GRAD. .
10000 12000 4660
26000 24000 27000
3800 3500 3000
12000 12000 11600




L9-Y

TABLE L4.3.1 ANALYTICAL DBATA SﬁhﬂﬁgzﬂngMEDIUM FOR ENVIRONMENTAL PROBLEM 1

DRAFT DO NOT CITE

S8A REQUEST: 008

lDCATION:S gnkavg LAS POSITAS UPSTREAM OF DRAIN ENTRY NEAR TENTH STREEY
MEDIUM: SEDIMEN

SAMP NO:s
METALS, INCLUDING CR+6 SDG NO:

{MG/KG) TYPE:

ALUMINUM
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALY
COPPER
IRON.

LEAD
MAGHNESTUM
MANGANESE

NICKEL
POTASSIUM
SILVER
SODIUN
VAHADIUM
ZINC

SAMP NO:

PCBS 8 OTHER EXTRACTABLES SDG NO:
(UG/KG) TYPE:
4,“"“90

SAMP NO:
VOLATILE ORGANICS SDG NO:
(U6/KG) TYPE:
ACETONE
CARBON DISULFIDE
ETHYL BENZENE
METHYLENE CHLORIDE
TOLUENE

% METHANE, DICHLORODIFLUD(3Z.81)

LLO0BO26A LLOOSOG37A
qu 0814

LLODBOISC LLO0BO15D 1LL0068026C LL008026D LLODBO37C LLOOSU37D
tLo03010C £L005012D tLo03010C LLO05012D LLBO3010C L&oosolzn
16800 % 00 % %00 XE
2.4 2.4 2.5
256 % 243 x% 303 *
8.52 B 0.51 B 0.6 B
6.4 B 0.31 B 6.56 B
4120 XE ‘ 8070 x%E 7560 %E
21 % 23 x 26 %
8.3 8.9 10
17 NXE 21 NXE 714 NxE
16600 % 16300 % 19600 »
5.5 N 58N 5.7 N
3320 x 3400 % 4140 ¥
362 x%E 432 %E 496 %E
: 21 ' 21 , 24
2560 o 2400 . 2900 ~
307 37 4.4
7168 590 B 821
36 % 37 % 42 %
39 Nx 41 Nx 47 Hx
LLO0BC15B LLOOBEG26D LLODBO37D
okfgz ééggz LL202
i8] i8 J 18 J

O O8O O
G D
w
-
IO OND N B
G o €0 G e

wn

- B -
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TABLE L4.3.1 ANALYTICAL DATA SUMMﬁgzoggsMEDIUM FOR ENVIRONMENTAL PROBLEM 1

DRAFT DO NOT CITE

S&A REQUEST: 008
LOCATION:

ARROYD LAS POSITAS UPSTREAM OF DRAIN ENTRY NEAR TENTH STREET

MEDIUM: SEDIMENT
SAMP NO: LLOO8O15E LLODBO26E LLOOBO37E
RADIOCHEMISTRY SDG NO: LLL7243 LLL7243 LLL7243
(PCIZ/KGD) TYPE: GRAB QRA%Q______

G-ALPH 11000 1100 14000
GROSS-BETA 13000 30000 25000
H-3 1000 68000 6000
K-40 14000 14000 15000

S&A REQUEST: 009
LOCATION:
s S

DRAIgTNURTH OF BUILDING 298 PRIOR TGO ENTRY INTO ARROYO LAS POSITAS

METALS, INCLUDING CR+6
(MG/

KG)

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
NICKEL
POTASSIUM
SILVER
SODIUM
VANADIUM
ZINC

SAMP NOs: LL009016C LL009016D Lioo9027C L1009027D 11009038C LLO09038D
?3?5“0' éégg9016c Ekgg9016b LLOO9016C ;%gg?olsn LLO09016C LLO09016D
H » Q!;AE ——
17800 x zgiﬁo * 19100 x
4.3 UN 4.2 BN 4.8 BN
5.4 4 3.4
199 x* 257 % 220
0.57 B 0.75 0.664
0.28 U 0.41 B 0.24 U
3360 % 4110 x 3320 =
35 43 43
11 13 11
21 E 26 E 21 E
23400 % 28900 x 24500 %
6.9 9.7 8
4800 XE 6650 XE 5060 XE
580 xE 734 X%E 529 xE
36 x% 48 % 41 %
2700 2900 2500
1.6 2.1 1.6
189 8 222 212 B
45 50 45
60 x 119 x 59 %
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TABLE L4.3.1 ANALYTICAL DATA SUMMggzoegsMEBIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CITE

SEA REQUEST: 009
LOCATION: DRAIN NORTH OF BUILDING 298 PRIOR TO ENTRY INTO ARROYD LAS POSITAS

MEDIUM: SEDIMENT

SAMP NG: LL0D9016B LL009027B LLOD9038B
PCBS & OTSSR EXTRACTABLES ?DG NO: LL202 LL202 LLz202
/

(UGZKG) YPE.  GRAB . GRAD ., ORAD oo
iN
18 U

ENDOSULFAN I1 18 J 18 U
ENDOSULFAN SULFATE 18 U 18 J 18 U
4,4*-DDD 18 J 18 U 18 U
SAMP NO: LLOO9OL6B LL009027B LL009038S
EX¥RACTABLE)ORGANICS %ggENOn LLOl1288 LLO11288 LLOYI1288
. / t
15(2-ETHYL 1 ' 4
BUTYLBENZYLPHTHALATE 360 U 110 J 360 U
DI~-N-BUTYLPHTHALATE 170 4 81 J 76 J
% UNKNOWN € 6.20) 160 J
* UNKNOWN (15.40) 160 4
% UNKNOWN (20.20) 180 J :
% UNKNOWN (21.20) 246 4 e
% UNKNOWN €22.00) 240 J 240 J
X UHKNOWN (22.10) 380 J
% UNKKOWN (23.00) 290 J
¥ UNKNOWN (23.40) 3306 9 430 J 360 J
% UNKNOWN (25.20) 270 J 550 J 460 J
% UNKNOWN (26.20) 170 J
% UNKNOWN (27.20) 2000 J
% UNKNOWN (27.30) 1800 J
% UNKNOWN (28.50) 280 J
% UNKNOWN (30.10) 2100 J
SAMP HO: LLO09016A LLOU9627A LLODYO3BA
VOLATILE ORGANICS SDG ND: 0828 0828 0828
UG/KG) TYPE:s GRAB GRAB
CETONE 36 B 24 B
BENZEMNE : 6 U 14 12
CHLOROFORM 6 U 6 U 6
ETHYLBENZENE 6 U 6 U 3 JB
METHYLENE CHLORIDE 6 U 6 55
TOLUENE 2 JB 4 JB 308
XYLENE (TOTAL) 66U 6 U 4 J
X ACETIC ACID, METHYL EST(9.6) 11 J 28 J
% UNKNOWNC1Y.12) 22 3
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TABLE L6.3.1 ANALYTICAL DATA SUMMQ%K egsMEDIUM FOR ENVIRONMENTAL PROBLEM 1
0

DRAFT DO NOT CITE

S&A REQUEST: 009

LOCATION: DRAIN NORTH OF BUILDING 298 PRIOR TO ENTRY INTO ARROYO LAS POSITAS
MEDIUM: SEDIMENT
SAMP NO: LLOO9016E LLOO9027E LLO09O3BE
RADIOCHEMISTRY SDG NO:+ LLL7246 LLL7246 LLL7246
(PCI/KGD) TYPE» GRAB

G-ALPH 8100 600 2300
GROSS-BETA 26000 24000 24000
H-3 5000 0
K-40 12000 13000 13000

S&A REQUEST: 011
LOCATION:

MEDIUM: SEDIMENT

DITCH ALONG WEST SIDE OF FACILITY NORTH GF FOURTH STREET

METALS, INCLUDING CR+6
{MG/KG)

ACUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SILVER
SODIUM
VANADIUM
ZINC

SAMP NO:
SDG NO:

TYPE:

tLolloliocC
Liolio0loC

G

7400
5

220
0.57
1.1
43290

8.7
30
25700
6160
572

3800
1.6
205

37
159

*
BN

LL011010D  LLO11021C
LL005012D  LLO11010C
12100 %
4.5 UN
5.1
171
0.4 B
1.7
4260
46 %
9.3
31
23500 x
49 N
5110
645 X
0.15
36
3300
1.4 B
234 B
29

LL011021D LLO11032C LLO12032D
LL005012D LLO1101DC LL005012D
GRAB GRAB
12000 x
.7 BN
7.6 4.2
146
0.4 B
2
3920 %
47 % 36 x
7.8
42
21900 x
88 N 62 N
5830
654 X%
2.3 0.65
48 34
3100
1.6
177 B
33
445
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TABLE L4.3.1 ANALYTICAL DATA SUMMﬁzgoezSMEDIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CITE

S8A REQUEST: 011

Locnmms grrcnrueue WEST SIDE OF FACILITY NORTH OF FOURTH STREET
MEDIUM: SEDIME

SAMP NO: LLO11010B LLol1621B LiLollo32B
PCBS & GTHERK§§TRACTABLES SDG NO: L LLa202 L1202
4

L202
TYPE: gggg
ALDRIN 9.6 . 9.9 J
ARDCLOR-1254 190 U 200 200 U
BETA~BHC 9.6 U 9.6 B 11
DELTA-BHC $.6 U 9.9 U 14
DIELDRIN 19 U 19 J 20 4
ENDRIN 19 v 193 20 J
HEPTACHLOR 9.6 J 9.6 U 9.9 J
HEPTACHLOR EPOXIDE 9.6 U 9.6 J 9.9 J
METHOXYCHLOR 96 U %6 U 99 J
4,4'-DDY 19 4 19 U 20 J
SAMP NO: LLB11010B LLO11021B LLO11032B
EXTRACTABLE ORGANICS SDG NO: LLODIO1S LLO0l018B LL001018B
!UG/%GS TYPE: QBA% Qﬂgs ggag
BIS(2-ETH HTHA o 2
DI-N-BUTYLPHTHALATE 400 U 68 J 420 U
DI-N-OCTYLPHTHALATE 23 J 39 J 420 U
DIETHYLPHTHALATE , 400 U 64 J 420 U
¥ DIACETONE ALCOHOL ( 6.23) 17000 J
% DIACETONE ALCOHOL ( 6.26) 23000 J
% DIACETONE ALCOHOL ( 6.43) 29000 J
X PHTHALATE ESTER (32.19) 85 J
*® PHTHALATE ESTER (32.43) 11 J
X PHTHALATE ESTER (32.53) 11 J
% POSSIBLE KETONE ( 6.64) 890 J
X PROBABLE ALIPHATIC HYDR (§.79) 260 J
% PROBABLE ALIPHATIC HYDR (6.99) 416 J
% PROBABLE HYDROCARBON ( 6.70) 280 J
% PROBABLE HYDROCARBON ( 6.91) 510 J
% PROBABLE HYDROCARBON (18.77) 180 J
% PROBABLE HYDROCARBOM (28.68) 13 J
% PROBABLE HYDROCARBON (28.70) 410 J
% PROBABLE SILOXANE (36.62) 123 .
X PRUBABLE SILDXANE (37.70) 15 4
% PROBABLE SILOXANE (33.90) 13 4
X PROBABLE SILOXANE (60.36) 10 4
% PROBABLE SILOXANE (42.17) 10 J
% PROBABLE SILOXANE (46.48) 9 J
¥ UNKNOWN € 5.45) 1500 4 ’
X UNKNOWN ¢ 5.55) 1600 J
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TABLE L4.3.1 ANALYTICAL DATA SUMMQg;osgsMEDIUM FOR ENVIRONMENTAL PROBLEM 1

DRAFT DO NOT CITE

SEA REQUEST: 011
LOCATION: DITEHTALDNG WEST SIDE OF FACILITY NORTH OF FOURTH STREET
3
SAMP NO: LLO11010B  1L011021B  LL011032B
EXTRACTABLE ORGANICS SpG NO: LL001013 LL001018B  LLO01018B
(UG/KG) TYPE:  GRAB GRAB GRAB
% UNKNOWN ( 5.64) 1800 J
% UNKNOWN ( 5.92) 120 3
% UNKNOWN ¢ 6.57) 800 J
% UNKNOWN ( 6.60) 1100 J
% UNKNOWN ¢ 6.85) 3100 J
% UNKNOWN ¢ 8.07) 190 J
% UNKNOWN ( 8.08) 360 J
% UNKNOHN  8.15) 240 J
% UNKNOWN ( 8.97) 290 J
% UNKNOWN ( 9.064) 200 J
% UNKNOWN SILOXANE ¢ 5.77) 310 J
% UNKNOWN SILOXANE (13.67) 89 J
SAMP NOs LLO11010A  LLO11021A  LLO11032A
VOLATILE ORGANICS SDG NO: 0829 0829 0829
(UG/KG) TYPE: GRAB
ACETONE GRAR o 5— GRAR 55— 3% B
METHYLENE CHLORIDE 24 13 24
SAMP NO+ LLO11010E  LLO11021E  LLO11032E
RADIOCHEMISTRY SDG NO: LLL7283 LLL7283 LLL7283
(PCI/KGD) TYPE:  GRAB . 535347
T5-137 3 8
G-ALPH 14000 5400 12000
GROSS-BETA 26000 14000 25000
H-3 15000 21000 16000
K-40 10000 8200 10000
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4.7 LLNL Environmental Problem 2: Building Sanitary Effluents

Request Number: 12.

Requester: R. Basinski. |

Finding and Basis: Lack of characterization of sanitary discharges from
buildings where hazardous wastes are handled represented the potential for
undetected release of hazardous wastes or constituents to the sanitary system.

4.7.1 Sampling and Analysis objectives‘ |

Statement Samples were to be collected to determine if hazardeus constutuents
hsted in Sect 4.7.2.2 were present at or above method detection 1evals in the
sanitary efﬂuent from process buildings and labs where hazardous wastes are
generated.

Supporting Information: LLNL has policies and procedures that call for
hazardous wastes collected in the labs to be taken to designated waste
accumulation areas. Also, sinks that receive waste waters are plumbed to
retention tanks. However, there had been no previous testing of building
sanitary effluents to determine that procedures were being followed and whether
or not hazardous waste or constituents were being discharged through the
sanitary system.

4.7.2 Sampling and Analytical Design

4.7.2.1 Sampling Design

Request 12: Sanitary System Effluents from Buildings 241, 151, 511, 175, 168,
298, 331, 321, 322, 131, and 222 (Fig. 4.12). Three composite water samples were
to be collected (Sampling Method: Reference E4.2.2) from the sanitary
discharges from each of these 11 buildings over three different days for a total
of 33 composite samples. It was assumed that the potential release of
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contaminants would be on a sporadic basis; therefore, the flow from the buildings
(as far as contaminant release was concerned) would be heterogeneous. Because
the purpose of the request was not to identify a "normal" sanitary discharge but
contaminants that might be directed to the sanitary line, a time-proportional
composite sample instead of a flow-proportional composite was suggested. There
were two reasons for using this sampling method: (1) a flow-proportional sample
would be heavily biased toward the early morning (0800 to 1000) flows, which
would not necessarily reflect the discharge throughout the day of ‘“other"
constituents, and (2) a time-proportional sample would give a better reflection of
the daily pattern of discharges from suspected process buildings and laboratories
and would not be diluted by the normally heavy early-morning flows to the
sanitary system. Automatic samplers were to be placed at the sanitary discharge
point from the buildings selected for sampling. A time-proportional sample was
to be collected from 0900 to 1600 each day for three days. Grab water samples
(Sampling Method: Reference E4.2.3B) were to be collected each day at 0900,
1200, and 1600 for volatile analysis.

There were five deviations from the LLNL Sampling and Analysis Plan for
Request 12:

First, the plan called for sanitary discharges to be sampled for Buildings 169 and
175, but the nearest sampling point to Building 169 was also the nearest sampling
point to Building 175. Therefore, the samples from this point are simply listed
as being from Building 169, and none are listed for Building 175.

Second, two sample points (manholes 31B and 42B) were needed to adequately
sample effluents from Building 222. Therefore, twice as many samples were
collected from Building 222 as were required in the Sampling and Analysis Plan.

Third, the plan called for three grab samples and one composite sample to be
taken on each of 3 days at each sampling location. Five locations were sampled
on August 5, 6, and 7, and the six remaining locations were sampled on August
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10, 11, and 12, 1987. On the first day of sampling for each set of sampling

points, only two grab samples were collected at each site due to lack of time

and the need to sample during normal work hours. On the second and third

days of sampling each set of points, three grab samples were taken at each point
as stated in the original plan.

Fourth, on the first day of sampling (05AUGS87), two of the sample compositors
were started late in the day (sample LLO12077 at 1420 for Building 169 and
sample LLO12191 at 1510 for Building 298). The plan had called for time-
proportional samples that reflected the daily pattern of discharges, but on the
first day of sampling, these compositors had to be started at a time too late in
the day to achieve this objective. Adeguate representations of conditions over
whole days were obtained for all succeeding measurements.

Fiith, on 10AUGS87 the flow was too low at Building 241 to collect a composite
sample. Instead, samples were collected as grab samples at 17085.

NOTE: Several of the sample IDs for Request 12 were added to
the sampling plan at the last minute. The revised plan
was not available to the data management staff in time to
include them in the Field Team notebooks. Therefore,
pages one and two for these additions had to be filled out
by hand on-site. :

Also, because the Survey program ID codes allow up to 89
sample IDs per request, and because Request 12 exceeded
this value, new sample IDs for Request 12 were coded
LE912XXX.

The Sampling Team arrived at Building 321, manhole 98, at 1007 on 05AUG8?7.
The sky was clear, the temperature was 879F, and the winds were at 5 to 10
mph. QC rinsate LLO12679 was collected at 1016. Grab water sample LLO12555
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was collected at 1029. Field measurements for pH, temperature, and specific

conductance were taken. Composite sample LL012226 was started at 1040. The

sampler was set to collect 200 mL of liquid every 6 min for approximately

5 1/4 hr. The second grab sample (LLO12748) was not collected. The Sampling

Team returned at 1540. The custody seals were checked and found to be intact

and undamaged. The composite sampler was turned off at 1553, and grab sample

LLO12737 was collected at 1554. Field measurements for pH, temperature, and
specific conductance were taken.

The Sampling Team arrived at Building 322, manhole 74C, at 1108 on 05AUGS87.
The sky was clear, the temperature was 87°9F, and the winds were at 5 to 10
mph. Grab water sample LL012588 was collected at 1123. Field measurements
for pH, temperature, and specific conductance were taken. Collection of media
for composite sample LLO12259 was started at 1128. The sampler was set to
collect 200 mL of liquid every 6 min for approximately 5 hr. The second grab
sample (LLO12760) was not collected. The Sampling Team returned at 1628. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1630, and grab sample LLO12759 was
collected at 1633. Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 131, manhole 66A, at 1145 on 05AUG87.
The sky was clear, the temperature was 87°F, and the winds were at 5 to 10
mph. Grab water sample LLO12340 was collected at 1156. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12011 was started at 1158. The sampler was set to collect 200 mL of liquid
every 6 min for approximately 5 hr. The second grab sample (LL012726) was not
collected. The Sampling Team returned at 1700. The custody seals were
checked and found to be intact and undamaged. The composite sampler was
turned off at 1700, and grab sample LLO12715 was collected at 1706. Field
measurements for pH, temperature, and specific conductance were taken.
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The Sampling Team arrived at Building 169, manhole 55A, at 1402 on O5AUGS?7.

The sky was clear, the temperature was 92OF, and the winds were at 5 to 10

mph. QC field blank LLO12691 was taken at 1344. Grab water sample LL012408

was collected at 1414. Field measurements for pH, temperature, and specific

conductance were taken. Composite sample LL0O12077 was started at 1420. The

sampler was set to collect 400 mL of liquid every 6 min for approximately

3 3/4 hr. The second grab sample (LLO12782) was not collected. The Sampling

Team returned at 1750. The custody seals were checked and found to be intact

and‘ undamaged. The composite sampler was turned off at 1750, and grab sample

LLO12771 was collected at 1805. Field measurements for pH, temperature, and

specific conductance were taken. Samples LL012102 and LLO12431 for Building

175, manhole 55A were voided because the sampling point was already tested for
Building 169.

The Sampling Team arrived at Building 298, manhole 87B, at 1445 on 0SAUGS?.
The sky was clear, the temperature was 92°F, and the winds were at 5 to 10
mph. Grab water sample LL012522 was collected at 1458. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12191 was started at 1510. The sampler was set to collect 450 mL of liquid
every 6 min for approximately 3 1/4 hr. The second grab sample (LLO12806) was
not collected. The Sampling Team returned at 1825. The custody seals were
checked and found to be intact and undamaged. The composite sampler was
turned off at 1825, and grab sample LL012793 was collected at 1829. Field
measurements for pH, temperature, and specific conductance were taken.

The Sampling Team arrived at Building 321, manhole 98, at 0820 on 0BAUGS7.
:The sky was clear, the temperature was 85°F, and the winds were at 5 to 10
mph. QC field blank LLO12704 was collected at 0825. Grab water sample
LLO12566 was collected at 0920. Field measurements for pH, temperature, and
specific ‘conductance were taken. Composite sample LL012237 was started at
0931. The sampler was set to collect 150 mL of liquid every 6 min for
approximately 6 1/4 hr. The second grab sample (LLO12828) was collected at
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1354. Field measurements for pH, temperature, and specific conductance were
taken. The Sampling Team returned at 1542. The sky was clear, the
temperature was 94°F, and the wind was at 10 to 15 mph. The custody seals
were checked and found to be intact and undamaged. The composite sampler was
turned off at 1543, and grab sample LLO12862 was collected at 1543. Field

measurements for pH, temperature, and specific conductance were taken.

The Sampling Team arrived at Building 322, manhole 74C, at 1030 on OB6AUGS7.
The sky was clear, the temperature was 85CF, and the winds were at 5 to 10
mph. Grab water sample LL0O12599 was collected at 1038. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12260 was started at 1040. The sampler was set to collect 150 mL of liquid
every 6 min for approximately 5 1/2 hr. The second grab sample (LLO12839) was
collected at 1414. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1542. The sky was
clear, the temperature was 940F, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1607, and grab sample LL012873 was
collected at 1609. Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 131, manhole 66A, at 1053 on 06AUGS87.
The sky was clear, the temperature was 85CF, and the winds were at 5 to 10
mph. Grab water sample LL0O12351 was collected at 1059. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12022 was started at 1100. The sampler was set to collect 150 mL of liquid
every 6 min for approximately 5 1/2 hr. The second grab sample (LL0O12817) was
collected at 1426. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1632. The sky was
clear, the temperature was 94CF, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1633, and grab sample LL012884 was
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collected at 1637. Field measurements for pH, temperature, and specific
conductance were taken. |

The Sampling Team arrived at Building 169, manhole 55A, at 1115 on 0BAUGS7.
‘The sky was clear, the temperature was SOOF, and the winds were at 5 to 10
mph. Grab water sample LLO12419 was collected at 1117. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
11012088 was started at 1120. The sampler was set to collect 150 mL of liquid
‘every 6 min for approximately 6 hr. The second grab sample (LLO12840) was
collected at 1503. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at approximately 1700.
‘The sky was clear, the temperature was 949F, and the wind was at 10 to 15
:mph. The custody seals were checked and found to be intact and undamaged.
The composite sampler was turned off at 1716, and grab sample LL0O12895 was
collected at 1727. Field measurements for pH, temperature, and specific
conductance were taken. Samples LL012113 and LLO12442 for Building 175
(manhole 55A) were voided because the sample point was the same as for
Building 168. =

The Sampling Team arrived at Building 298, manhole 878, at 1140 on 0BAUGE7.
The sky was clear, the temperature was S0CF, and the winds were at 5 to 10
~mph. Grab water sample LL0O12533 was collected at 1143. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12204 was started at 1151. The sampler was set to collect 180 mL of liquid
every 6 min for approximately 6 1/4 hr. The second grab sample (LLO12851) was
collected at 1450. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at approximately 1745.
The sky was clear, the temperature was 94°F, and the wind was at 10 to 15
mph. The custody seals were checked and found to be intact and undamaged.
- The composite sampler was turned off at 1800, and grab sample LLO12808 was
- collected at 1804. Field measurements for pH, temperature, and specific
conductance were taken.
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The Sampling Team arrived at Building 321, manhole 98, at 0930 on 07AUGS7.
The sky was clear, the temperature was 80°F, and the winds were at 5 to
10 mph. Grab water sample LL012577 was collected at 0957. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12248 was started at 1010. The sampler was set to collect 150 mL of liquid
every 6 min for approximately 5 1/2 hr. The second grab sample (LL012919) was
collected at 1412. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1547. The sky was
clear, the temperature was 94°F, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1548, and grab sample LL012920 was
collected at 1556. Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 322, manhole 74C, at 1025 on 07AUGS7.
The sky was clear, the temperature was 80°F, and the winds were at 5 to 10
mph. Grab water sample LLO12602 was collected at 1032. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12271 was started at 1046. The sampler was set to collect 150 mL of liquid
every 6 min for approximately 5 1/2 hr. The second grab sample (LL012931)
was collected at 1424. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1612. The sky was
clear, the temperature was 949F, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1613, and grab sample LL012942 was
collected at 1614. Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 131, manhole 66A, at 1106 on 07AUGS7.
The sky was clear, the temperature was between 80° and 859F, and the winds
were at 5 to 10 mph. Grab water sample LL012362 was collected at 1112.
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Field measurements for pH, temperature, and specific conductance were taken.

Composite sample LLO12033 was started at 1126. The sampler was set to collect

130 mL of liquid every 6 min for approximately 5 1/4 hr. The second grab

sample (LLO12953) was collected at 1441.  Field measurements for pH,

temperature, and specific conductance were taken. The Sampling Team returned

at 1633. The sky was clear, the temperature was 94OF, and the wind was at 10

to 15 mph. The custody seals were checked and found to be intact and

undamaged. The composite sampler was turned off at 1635, and grab sample

LL012664 was collected at 1636. Field measurements for pH, temperature, and
specific conductance were taken. ﬁ |

The Sampling Team arrived at Building 288, manhole 87B, at 1151 on 07AUGS?7.
The sky was clear, the temperature was 85°F, and the winds were at 5 to 10
mph. Grab water sample LL012544 was collected at 1157. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12215 was started at 1206. The sampler was set to collect 175 mL of liquid
every 6 min for approximately 5 1/2 hr. The second grab sample (LLO12997) was
collected at 1517. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1738. The sky was
clear, the temperature was 94°F, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1740, and grab sample LL912010 was
collected at 1743. Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 169, manhole 55A, at 1227 on 07AUGS?.
The sky was clear, the temperature was 85CF, and the winds were at 5 to 10
mph. Grab water sample LLO12420 was collected at 1234. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12099 was started at 1240. The sampler was set to collect 150 mbL of liquid
every 6 min for approximately 4 3/4 hr. The second grab sample (LLO12975) was
collected at 1500. Field measurements for pH, temperature, and specific
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conductance were taken. The Sampling Team returned at 1720. The sky was

clear, the temperature was 94CF, and the wind was at 10 to 15 mph. The

custody seals were checked and found to be intact and undamaged. The

composite sampler was turned off at 1721, and grab sample LL012986 was

collected at 1723. Field measurements for pH, temperature, and specific

conductance were taken. Samples LL012453 and LLO12124 for Building 175

(manhole 55A) were voided because the sample point was the same as for
Building 169.

QC rinsate LL012680 was collected at 1040 on 10AUG87 at Building 511.

The Sampling Team arrived at Building 331, manhole 228C, at 1048 on 10AUG87.
The sky was clear, the temperature was 86°F, and the winds were at 10 to 15
mph. Grab water sample LL012613 was collected at 1059. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12282 was started at 1105. The sampler was set to collect 150 mL of liquid
every 6 min for approximately 4 1/2 hr. The second grab sample (LL812123) was
not collected. The Sampling Team returned at 1530. The sky was clear, the
temperature was 919F, and the wind was at 10 to 15 mph. The custody seals
were checked and found to be intact and undamaged. The composite sampler was
turned off at 1533, and grab sample LL912134 was collected at 1533. Field
measurements for pH, temperature, and specific conductance were taken.

The Sampling Team arrived at Building 222, manhole 42B, at 1120 on 10AUGS87.
The sky was clear, the temperature was 86°F, and the winds were at 10 to 15
mph. Grab water sample LL812076 was collected at 1125. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLS12021 was started at 1130. The sampler was set to collect 150 mL of liquid
every 6 min for approximately 4 1/2 hr. The second grab sample (LL912087) was
not collected. The Sampling Team returned at 1550. The custody seals were
checked and found to be intact and undamaged. The composite sampler was
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turned off at 1557, and grab sample LLS12098 was collected at 1559. Field
measurementa for pH, temperature, and ‘speciﬁc conductance were taken.

The Sampimg Team arrived at Buﬂdtng 222 manhole 31B, at 1140 on 10AUGS87.
The sky was clear the temperature was 86OF, and the winds were at 10 to 15
mph. Grab‘ water sample LL0O12464 was collected at 1144. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12135 was started at 1148. The sampler was set to collect 125 mL of liquid
every 6 min for approxzmately 4 1 /2 hr. The second grab sample (LL912054) was
not collected. The Sampling Team returned at 1620. The custody seals were
checked and found to be intact and undamaged. The composite sampler was
turned off at 1620, and grab sample LL912065 was collected at 1626. Field
measurements for pH, temperature, and spec:ﬁc conductance were taken.

The Sampling Team arrived at Building ‘241 manhole 38B, at 1219 on 10AUGE7.
The sky was clear, the temperature was 86°F, and the winds were at 10 to 15
mph. Grab water sample LL012497 was collected at 1226. Field measurements
for pH, temperature and specific conductance were taken. Compos«te sample
LL012168 was started at 1230. Flow was extremely low, and the sampter was not
funct:onmg properiy due to the low volume. The second grab sampie (LL91 2101)
was not collected. The Sampling Team returned at 1649. The sky was clear, the
temperature was 909F, and the wind was at 10 to 15 mph. The custody seals
were checked and found to be intact and undamaged. The composite sampler was
turned off at 1650, and grab saf‘rip!e LE812112 was collected at 1653, Due to
extremely low flow in the effluent line, composite sample LLO12168 was
unusable. Sample LLO12168 was ccilected as a grab sample between 1654 and
1705.  Semivolatiles (bottle A) were not collected.  Therefore, bottles B through
E were relabeled A through D. F“teld measurements for pH, temperature and
specific conductance were taken for both grab samples.

The Sampling Team arrived at Building 151, manhole 95B, at 1240 on 10AUGS7.
The sky was clear, the temperature was 869F, and the winds were at 10 to 15
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mph. Grab water sample LL012373 was collected at 1246. Field measurements

for pH, temperature, and specific conductance were taken. Composite sample

LLO12044 was started at 1250. The sampler was set to collect 200 mL of liquid

every 6 min for approximately 4 1/2 hr. The second grab sample (LL912145) was

not collected. The Sampling Team returned at 1714. The sky was clear, the

temperature was 90°F, and the wind was at 10 to 15 mph. The custody seals

were checked and found to be intact and undamaged. The composite sampler was

turned off at 1719, and grab sample LL912156 was collected at 1721. Field
measurements for pH, temperature, and specific conductance were taken.

The Sampling Team arrived at Building 511, manhole 13E, at 1349 on 10AUG8?7.
The sky was clear, the temperature was 86°F, and the winds were at 10 to 15
mph. Grab water sample LL012646 was collected at 1353. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LL012317 was started at 1356. The sampler was set to collect 300 mL of liquid
every 6 min for approximately 4 hr. The second grab sample (LL912167) was not
collected. The Sampling Team returned at 1745. The sky was clear, the
temperature was 90CF, and the wind was at 10 to 15 mph. The custody seals
were checked and found to be intact and undamaged. The composite sampler was
turned off at 1750, and grab sample LL912178 was collected at 1755. Field
measurements for pH, temperature, and specific conductance were taken.

The Sampling Team arrived at Building 331, manhole 228C, at 0945 on 11AUGS87.
The sky was clear, the temperature was 82CF, and the winds were at 10 to 15
mph. Grab water sample LL0O12624 was collected at 0951. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12293 was started at 0955. The sampler was set to collect 150 mL of liquid
every 6 min for approximately § 1/4 hr. The second grab sample (LL912258) was
collected at 1249. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1504. The sky was
clear, the temperature was 88°F, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
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composite sampler was turned off at 1513, and grab sample LL912269 was
collected at 1505. Field measurements for pH, temperature, and specific

conductance were taken.

The Sampling Team arrived at Building 222, manhole 42B, at 1007 on 11AUGS7.
The sky was clear, the temperature was 82COF, and the winds were at 10 to 15
mph. Grab water sample LL912203 was collected at 1008. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LL912032 was started at 1020. The sampler was set to collect 150 miL of liquid
every 6 min for approximately 5 1/4 hr. The second grab sample (LL912214) was
collected at 1259. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1530. The sky was
clear, the temperature was 88CF, and the wind was at 10 to 15 mph. -~ The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1530, and grab sample LLS12225 was
collected at 1533. Field measurements for pH, temperature, and specific
conductance were taken. The samples were milky in appearance.

The Sampling Team arrived at Building 222, manhole 31B, at 1020 on 11AUGS7.
The sky was clear, the temperature was 82°F, and the winds were at 10 to 15
mph. Grab water sample LL012475 was collected at 1023. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LL0O12146 was started at 1028. The sampler was set to collect 150 mbL of liquid
every 6 min for approximately 5 1/2 hr. The second grab sample (LL912189) was
collected at 1306. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1546. The sky was
clear, the temperature was 889F, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1549, and grab sample LLS12190 was
collected at 1550. Field measurements for pH, temperature, and specific
conductance were taken.
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The Sampling Team arrived at Building 241, manhole 38B, at 1031 on 11AUGS87.

The sky was clear, the temperature was 82CF, and the winds were at 10 to 15

mph. Grab water sample LL012511 was collected at 1033. Field measurements

for pH, temperature, and specific conductance were taken. Composite sample

LLO12179 was started at 1040. The sampler was set to collect 200 mL of liquid

every 6 min for approximately 5 1/2 hr. The second grab sample (LL912236) was

collected at 1317. Field measurements for pH, temperature, and specific

conductance were taken. The Sampling Team returned at 1601. The sky was

clear, the temperature was 88°F, and the wind was at 10 to 15 mph. The

custody seals were checked and found to be intact and undamaged. The

composite sampler was turned off at 1604, and grab sample LL912247 was

collected at 1606. Field measurements for pH, temperature, and specific
conductance were taken. ‘

The Sampling Team arrived at Building 151, manhole 95B, at 1050 on 11AUG87.
The sky was clear, the temperature was 82CF, and the winds were at 10 to 15
mph. Grab water sample LL0O12384 was collected at 1052. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12055 was started at 1055. The sampler was set to collect 150 mbL of liquid
every 6 min for approximately 5 1/2 hr. The second grab sample (LL912270) was
collected at 1328. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1619. The sky was
clear, the temperature was 88CF, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1619, and grab sample LL912281 was
collected at 1621. Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 511, manhole 13E, at 1107 on 11AUGS87.
The sky was clear, the temperature was 82°F, and the winds were at 10 to 15
mph. Grab water sample LL012657 was collected at 1110. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
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LLO12328 was started at 1115. The sampler was set to collect 150 mL of liquid

every 6 min for approximately 5 1/4 hr. The second grab sample (LL912292) was

collected at 1336. Field measurements for pH, temperature, and specific

conductance were taken. The Sampling Team returned at 1629. The sky was

clear, the temperature was 88CF, and the wind was at 10 to 15 mph. The

custody seals were checked and found to be intact and undamaged. The

composite sampler was turned off at 1632, and grab sample LL912305 was

collected at 1635. Field measurements for pH, temperature, and specific
conductance were taken. £ |

The Samp!ing‘ Team arrived at Building 331 manhole 228C, at 0930 on 12AUGS87.
The sky was overcast, the temperature was 709F, and the winds were at 10 to 15
mph. Grab water sample LLO12635 was collected at 0932. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12306 was started at 0935. The sampler was set to collect 130 mbL of liquid
every 6 min for approximately 5 1/4 hr. The second grab sample “(LL912394) was
collected at 1302. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1448. The sky was
clear, the temperature was 84CF, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1450 and grab sample LL912407 was
collected at 1456, Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 222, manhole 42B, at 0947 on 12AUGS?7.
The sky was overcast, the temperature was 700F, and the winds were at 10 to 15
mph. Grab water sample LL012349 was collected at 0950. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LL912043 was started at 0955. The sampler was set to collect 125 mL of liquid
every 6 min for approximately 5 1/4 hr. The second grab sample (LL912350) was
collected at 1253. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1512. The sky was
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clear, the temperature was 84°F, and the wind was at 10 to 15 mph. The

custody seals were checked and found to be intact and undamaged. The

composite sampler was turned off at 1516, and grab sample LLS12361 was

collected at 1518. Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 222, manhole 31B, at 1012 on 12AUGS87.
The sky was overcast, the temperature was 70°F, and the winds were at 10 to 15
- mph. Grab water sample LL012486 was collected at 1015. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12157 was started at 1020. The sampler was set to collect 200 mL of liquid
every 6 min for approximately 5 1/4 hr. The second grab sample (LL912327) was
collected at 1308. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1533. The sky was
clear, the temperature was 84°F, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1537, and grab sample LLS12338 was
collected at 1536. Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 241, manhole 38B, at 1025 on 12AUGS87.
The sky was clearing, the temperature was 769F, and the winds were at 10 to 15
mph. Grab water sample LL0O12500 was collected at 1028. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12180 was started at 1035. The sampler was set to collect 150 mbL of liquid
every 6 min for approximately 5 1/2 hr. The second grab sample (LL912372) was
collected at 1324. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1552. The sky was
clear, the temperature was 84CF, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1601, and grab sample LL912383 was
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collected at 1556. Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 151, manhole 95B, at 1047 on 12AUGS?7.
The sky was clearing, the temperature was 76°F, and the winds were at 10 to
15 mph. Grab water sample LLO12395 was collected at 1050. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12066 was started at 1055. The sampler was set to collect 200 mL of liquid
every 6 min for approximately 5 1/2 hr. The second grab sample (LL912418) was
collected at 1333. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling Team returned at 1624. The sky was
clear, the temperature was 84°F, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1632, and grab sample LL912429 was
collected at 1630. Field measurements for pH, temperature, and specific
conductance were taken.

The Sampling Team arrived at Building 511, manhole 13E, at 1108 on 12AUGS?.
The sky was clearing, the temperature was 76°F, and the winds were at 10 to 15
mph. Grab water sample LLO12668 was collected at 1112. Field measurements
for pH, temperature, and specific conductance were taken. Composite sample
LLO12339 was started at 1115. The sampler was set to collect 150 'mL of liquid
every 6 min for approximately 5 3/4 hr. The second grab sample (LL912316) was
collected at 1349. Field measurements for pH, temperature, and specific
conductance were taken. The Sampling H‘Team returned at 1649. The sky was
clear, the temperature was 849F, and the wind was at 10 to 15 mph. The
custody seals were checked and found to be intact and undamaged. The
composite sampler was turned off at 1655, and grab sample LL912430 was
collected at 1652. Field measurements for pH, temperature, and specific
conductance were taken. | -
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4.7.2.2 Analytical Design

The parameters analyzed and/or measured for LLNL Environmental Problem 2
were volatiles, semivolatiies, ICP-metals, AA-mercury, TCLP-metals, TCLP-
semivolatiles, gross alpha, gross beta, and gamma scan. (If any parameters
exceeded RCRA TCLP levels during normal analysis, the TCLP analysis was to be
run.) Field measurements were taken for sample temperature, pH, and specific
conductance.

4.7.3 Field and Analytical Data

Field Data: Effluent temperatures generally ranged between 20° and 30°C
although temperatures from 30.1° to 32.79C were recorded 10 times at various
sites during the late afternoon (always after 1530).

The effluent was always near neutral or basic, with pH values ranging from 6.9
to 9.7. Effluent from Building 169 had the highest value (9.7) at 1234 on
07AUG87 and a value of 9.0 at 1117 on 0BAUGS87. Effluent from Building 298
also had several pH values above 8.5, the highest of these being 9.4 at 1517 on
07AUGS87. Buildings 131, 298, and 331 all provided at least five measured pH
values above 8.5 during the sampling period. There did not appear to be any
preferred time of day for high pH values. '

Considering that the pH readings of the composited samples are more
representative of stream conditions, the effluent from Building 322 consistently
showed the lowest pH for any given day. The values are 6.9 on 05AUGS87, 7.4 on
06AUGS87, and 7.3 on 07AUGS8?.

Conductivity ranged from 0.02 mS/cm at 1424 on 07AUGS87 for Building 322
(which often provided low conductivity values) to a high value of 0.68 mS/cm for
Building 241 to 1226 on 10AUG87. Most of the conductivity values were
between 0.1 and 0.4 mS/cm. The conductivity values of the composited samples
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were also the lowest for effluents from Building 322, as were the pH values

noted above.

Field Data Evaluation:  Although effluents from 11 buildings were initially
designated for sampling, the effluents from Buildings 169 and 175 merged and
were both present in manhole 55A. Therefore, the results of analysis for
Building 168 represent the two sources. In addition, because effluents from
Building 222 were discharged by two separate systems, samples were taken at two
separate manholes (42B and 31B).

The sampling plan called for one composite and three grab samples per day for
three days. However, only eight grab samples for each site were taken due to
time constraints, for a total of 11 samples for each site. Aithough sample
number LLO12077 should have been a composite sample, the extremely low flow
did not permit taking a composite, thus it is a grab sample.

Analytical Data:
Metals.

Building 131. Analytical data for metals in surface water are presented in Table
L4.3.2. Of the 17 metals detected, the following 5 were below the CRQL or
the IDL in all three samples: barium, cadmium, magnesium, nickel, and vanadium.
Of the remaining metals, chromium ranged from 29 to 93 ug/L; copper, 104 to
837 ug/L; lead, 9.6 to 77 ug/L; mercury, 0.31 to 7.9 ug/L; silver, 18 to 72 ug/L;
and zinc, 135 to 185 ug/L. Other metals detected were aluminum, copper, iron,
manganese, potassium, and sodium. Because RCRA TCLP levels were not
exceeded during normal analyses, TCLP analysis was not performed.

Building 151. Analytical data for metals in surface water are presented in Table
14.3.2. Of the 16 metals detected, the following 6 were below the CRQL or the
IDL in all three samples: barium, cadmium, chromium, magnesium, mercury, and
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nickel. Of the remaining metals, copper ranged from 47 to 177 ug/L; lead, 5.8 to
28 ug/L; silver, 10 to 29 ug/L; and zinc, 64 to 132 ug/L. Other metals detected
were aluminum, calcium, iron, manganese, potassium, and sodium. Because RCRA
TCLP levels were not exceeded during normal analyses, TCLP analysis was not

performed.

Building_169. Analytical data for metals in surface water are presented in Table
L4.3.2. Of the 17 metals detected, the following 4 were below the CRQL or the
IDL in all three samples: barium, cadmium, magnesium, and vanadium. Of the
remaining metals, chromium was 15 ug/l; copper ranged from 33 to 66 ug/L;
lead, 6.1 to 10 ug/L; mercury, 0.49 to 1 ug/L; nickel was 46 ug/L; silver, 26 to
125 ug/L; and zinc, 179 to 385 ug/lL. Other metals detected were aluminum,
calcium, iron, manganese, potassium, and sodium. Because RCRA TCLP levels
were not exceeded during normal analyses, TCLP analysis was not performed.

Building 222. Analytical data for metals in surface water are presented in Table
L4.3.2. Of the 18 metals detected, the following 4 were below the CRQL or the
IDL in all six samples: barium, beryllium, cadmium, and magnesium. Of the
remaining metals, antimony was 78 ug/L in one sample; chromium ranged from 18
to 388 ug/L; copper, 31 to 66 ug/L; lead, 5.5 to 26 ug/L; mercury, 0.22 to 85
ug/L; nickel, 47 to 92 ug/L; silver, 18 to 189 ug/L; and zinc, 57 to 131 ug/L.
Other metals detected were aluminum, calcium, iron, manganese, potassium, and
sodium. Because RCRA TCLP levels were not exceeded during normal analyses,
TCLP analysis was not performed.

Building 241. Analytical data for metals in surface water are presented in Table
L4.3.2. Of the 15 metals detected, the following 6 were below the CRQL or the
IDL in all three samples: aluminum, barium, cadmium, magnesium, mercury, and
nickel. Of the remaining metals, copper ranged from 27 to 38 ug/L, lead was
9.6 ug/L in one sample, silver was 34 ug/L, and zinc ranged from 30 to 101
ug/L. Other metals detected were calcium, iron, manganese, potassium, and
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sodium. Because RCRA TCLP levels were not exceeded during normal analyses,
TCLP analysis was not performed.

Building 298. ~ Analytical data for metals in surface water are presented in Table
L4.3.2. Of the 17 metals detected, the followmg 5 were below the CRQL or the
IDL in all three samples: barium, beryllium, cadmium, magnesium, and nickel.
Of the remaining metals, chromium ranged from 11 to 30 ug/L; copper, 42 to 70
ug/L; lead, 8.4 to 11 ug/L; mercury, 0.21 to 1.1 ug/L; silver, 98 to 339 ug/L, and
zinc, 134 to 190 ug/L. Other metals detected were aluminum, calcium, iron,
manganese, potassium, and sodium. Because RCRA TCLP leve!s were not
exceeded during normal analyses, TCLP analys:s was not performed.

Building 321. Analytical data for metals in surface water are presented in Table
L4.3.2. Of the 16 metals detected, the following 6 were below the CRQL or the
IDL in all three samples: barium, cadmium, chromium, magnesium, nickel, and
vanadium. Of the remaining metals, copper ranged from 58 to 124 ug/L; lead, 22
to 29 ug/L; mercury was 0.27 ug/L; and zinc ranged 84 to 133 ug/L. Other
metals detected were aluminum, calcium, iron, manganese, potassium, and sodium.
Because RCRA TCLP levels were not exceeded during normal analyses, TCLP
analysis was not performed.

Building 322. Analytical data for metals in surface water are presented in Table
L4.3.2. Of the 16 metals detected, the following 9 were below the CRQL or the
JDL in all three samples:  aluminum, barium, cadmijum, calcium, magnesium,
manganese, mercury, selenium, and sodium. Of the remaining metals, chromium
ranged from 10 to 162 ug/L; copper, 45 to 187 ug/L; lead was 7.1 ug/L, nickel
ranged from 65 to 124 ug/L; and zinc, 26 to 42 ug/L. Other metals detected
were iron and potassium. Because RCRA TCLP levels were not exceeded during
normal analyses, TCLP analysis was not performed. ‘

Building 331. Analytical data for metais in surface water are presented in Table
L4.3.2. Of the 17 metals detected, the following 5 were below the CRQL or the
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IDL in all three samples: arsenic, barium, cadmium, magnesium, and nickel. Of

the remaining metals, chromium ranged from 25 to 32 ug/L; copper, 272 to 1900

ug/L; lead, 5.6 to 12 ug/L; mercury was 0.25 ug/L; silver was 36 ug/L; and zinc

ranged from 123 to 278 ug/L. Other metals detected were aluminum, calcium,

iron, and manganese. Because RCRA TCLP levels were not exceeded during
normal analyses, TCLP analysis was not performed.

Building 511. Analytical data for metals in surface water are presented in Table
L4.3.2. Of the 16 metals detected, the following 5 were below the CRQL or the
IDL in all three samples: arsenic, barium, magnesium, mercury, and nickel. Of
the remaining metals, cadmium ranged from 5.3 to 33 ug/L; chromium was 12
ug/L; copper ranged from 36 to 61 ug/L; lead, 12 to 88 ug/L, and zinc, 72 to 195
ug/L. Other metals detected were aluminum, calcium, iron, manganese,
potassium, and sodium. Because RCRA TCLP levels were not exceeded during
normal analyses, TCLP analysis was not performed.

Volatile organics. Analytical results for volatiles are presented in Table L4.3.2.
Acetone, chiloroform, ethanol, ethylbenzene, methylene chloride, toluene, xylene,
cyclohexanes, 2-propanol, dimethyl disulfide, and carbon disulfide were detected
in small amounts in many of the samples for this environmental problem.
Resuilts for each building (or sampling point) are discussed below.

Building 131. An average of six volatiles were detected in each of the eight
samples. Values for acetone exceeded the range of instrument calibration in
samples LL0O12340 and LL012351, and the value for methylene chloride exceeded
the range of instrument calibration in sample LL0O12964. In sample LL012362,
1,1,1-trichioroethane was higher than in the other samples. Benzene was
estimated at 1 ug/L in one of the samples, but was undetected in the other
seven. Small amounts of four unknown volatiles were occasionally detected in
these samples.
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Building 181. An average of five volatiles were detected in each of the eight
samples.  Acetone concentration exceeded the instrument calibration in two
samples (LLO12156 and LL012281). Sample LL012281 had 3100 ug of acetone per

liter.

Building 169. An average of five volatiles were detected in each of the eight
samples. Methylene chioride measured from this sampling point was 130 ug/L in
sample LL0O12975, but this was the most anomalously high concentration of any
volatile for this sampling point.

Building 222. There were two sampling points associated with this building,
providing a totai of 16 samples. There were four volatiles detected in eight of
the samples, three volatiles detected in four samples, and five volatiles detected
in two samples. One of the remaining ‘sampies had six detectable volatiles and
the other had eight Three samples had detectable amounts of 2-propanol
(tentatively identified) and greater than 300 ug/L of acetone, and two out of
the three samples had greater than 3500 ug/L of acetone. One other sample
(LL912225) contained 260 ug/L of acetone and 8 ug/L of benzene. Three
additional samples had acetone concentrations of at least 100 ug/L.

Builging 241. Three volatiles were detected in two samples, and four volatiles
were detected in five samples. In the remaining sample, eight volatiles were
detected, including a small amount of 2-propanol (tentatively identified) and 370
ug/L of acetone. Another sample contained 570 ug/L of acetone. Both acetone
values were beyond the calibration range of the instrument.

Bgilging 298. An average of five volatiles were detected in each of the seven
samples. A small amount of carbon disulfide was detected in one sample.

Building 321. An average of five volatiles were detected in the seizen samples.
Acetone concentration (210 ug/L) in sample LL012577 was out of the calibration
range of the instrument.



Draft - Do Not Cite

LLNL/SNLL Data Document

Issue Date: June 1989

Revision: 01

Building 322. An average of three volatiles were detected in each of the eight

samples. Acetone concentration (790 ug/L) was out of calibration range in
sample LLO12588.

Building 331. An average of five volatiles were detected in each of the eight
samples. Acetone concentration (460 ug/L) was out of calibration range in
sample LL912407.

Buildin 11. Sixteen volatiles were detected in sample LL012657, and from
three to six volatiles were detected in each of the other six samples. Sample
LLO12657 contained six detectable unknowns, and cyclohexanes and
trichlorotrifluoroethane were tentatively identified. Concentrations of some of
these compounds were estimated at greater than 100 ug/L.

Extractable organics. Analytical results for semivolatile organic compounds are
presented in Table L4.3.2. From 20 to 25 compounds were detected in 24 of the
31 samples for which there were data available. Only two of the seven
remaining samples had fewer than ten identifiable semivolatile organic
compounds, and those samples were both from the measuring point corresponding
to Building 322. The highest concentrations of semivolatile organic compounds
included the following:

Benzoic acid had estimated concentrations of 2.4 and 1.7 mg/L in samples
coming from Buildings 169 and 241, respectively. The highest measured values
of benzoic acid were 0.260 and 0.240 mg/L in the effluent from Buildings 511 and
222, respectively.

Bis(2-ethylhexyl)phthalate was measured at a concentration of 0.340 mg/L of
effluent coming from Building 298.
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A few unknown compounds were detected in estimated concentrations between 1.5
and 1.9 mg/L, but the vast majority were estimated in concentrations of less

than 1 mg/L.

Building 131. Samples averaged 14.3 and 88.6 pCi/l. of gross alpha and gross
beta, respectively.

Building 151. Samples averaged 17.3 and 43.3 pCi/l. of gross alpha and gross
-beta, respectively. :

Building 169. Samples averaged 4.7 and 387 pCi/l. of gross alpha and gross
beta, respectively. In addition, cesium-137 and europium-152, -154, -155 were
identified in samples LL012077 and LL012088.

‘Building 222. Samples averaged 29 and 62 pCi/L of gross alpha and gross beta,
respectively, at manhole 318. Values for manhole 428 averaged 19.3 and 91.7
pCi/L.

Building 241. Samples averaged 4.3 and 41.3 pCi/L of gross alpha and gross
‘beta, respectively.

Building 298. Samples averaged 6 and 154 pCi/l. of gross alpha and gross beta,
respectively. In addition, sample LL0O12191 contained cerium-141, -144, niobium-

95, and zirconium-95.

Building 321. Samples averaged 24.3 and 48.3 pCi/L of gross alpha and gross
beta, respectively.

Building 322. Samples averaged 7.3 and 22.7 pCi/L of gross alpha and gross
beta, respectively.
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Building 331. Samples averaged 2.3 and 58.7 pCi/L of gross alpha and gross beta,
respectively.

Building 511. Samples averaged 12.8 and 25.7 pCi/L of gross alpha and gross
beta, respectively.

Analytical Data Evaluation:

Metals. The listed metals of interest were detected above the CRQL or the IDL
at the following locations:

Building 131. Chromium, copper, lead, mercury, silver, and zinc.
Building 151. Copper, lead, silver, and zinc.
Building 169. Chromium, copper, lead, mercury, nickel, silver, and zinc.

Building 222. Antimony, chromium, copper, lead, mercury, nickel, silver, and
zinc.

Building 241. Copper, lead, silver, and zinc.

Building 288. Chromium, copper, lead, mercury, silver, and zinc.
Building 321. Copper, lead, mercury, and zinc.

Building 322. Chromium, copper, lead, nickel, and zinc.

Building 331. Chromium, copper, lead, mercury, silver, and zinc.

Building 511. Cadmium, chromium, copper, and zinc.
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Volatile organics. Acetone concentrations exceeded instrument calibration ranges

at seven of the ten sampling points. Methylene chioride was highest in samples

taken from the 100 Area. Samples from the 300 Area appeared the least
contaminated with volatiles. | I

Exiractable organics. No particularly significant concentrations of semivolatile
orgamc compounds were apparent in these sampies :

Radiocmmim. Three samples each of sanitary discharges from 11 buildings
were collected. Gross alpha, gross beta, and gamma scans were performed on
these samples. Analytical results are given in Table L4.3.2.

4.7.4 Limitations and Qualifications

Data Quality Level: The sampling plan is rated Quality Level Il because the plan
did not allow sufficient time for taking the requested number of samples during
normal working hours. The field sampling is rated Quality Level | because
documematton explained the missing samples and the change in the sample types
due to unexpected conditions of flow. The overall analytical rating is Quality
Level Il. ‘

Field Data: With the exception of four samples, which were not taken due to
the late hour of the day, the remaining uncollected samples represent ‘a common
effluent line or ﬁﬂed-m sump, thus reducmg the number collected.

Analytical Data: Because none of the metals exceeded the TCLP limits as
evidenced by the ICP analysis, no TCLP analyses were conducted. In the case of
the semivolatiles, the identification and quantification of some of the compounds
were not sufficiently accurate to establish whether TCLP should have been
conducted. Of the identified compounds, none were in the list of compounds to
be tested. Details on analytical quality are given below.
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Metals. The serial dilution was outside control limits with respect to zinc in
many of the samples analyzed. The spiked sample was outside control limits with
respect to arsenic for the one sample in which arsenic was detected at the

manhole near Building 331.

Data are Quality Level |, except zinc, which is Quality Level Il in the
following samples: LLO12022, LLO12044, LLO12066, LLO12088, LLO12135,
LLO12157, LLO12168, LLO12180, LLO12204, LLO012215, LLO12237, LL012224,
LLO12260, LLO12271, LLO12282, LLO12306, LLO12317, LLO12338, LL912021,
LL912043.

Volatile organics. Many volatiles were detected in trip blanks at the same levels
as in some of the samples. Because several values were too low to be measured

accurately, estimates are given. Compounds were often only tentatively
identified.
Approximately 55% of the data were of Quality Level Il. Data of Quality Level

Il occurred when compounds were detected below the respective quantitation
limit. Data of Quality Level | occurred in about 15% of the cases in the data
quality summary.

Extractable organics. Many of the concentrations are estimated values. Some
compounds were detected in one or two, but not all, of the samples from a
particular sampling point. As is often the case for semivolatie organic
compounds, many compounds were detected that were only tentatively identified.
Bis(2-ethylhexyl)phthalate was detected in the field blank. With the exception of
one analyte in one sample, the data are all of Quality Level Il due mainly to
tentative identification by mass spectrometry.

Radiochemistry.  Radiological instrumentation was calibrated daily. Instrument
backgrounds and efficiencies were also determined. Control sample results were
within 10% of the true value.
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Environmental Problem: LLNL 2
Request Number: LLNL 12
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Figure L4.2a. Sanitary System Effluents from
Buildings 222, 321, 322, and 331 (LLNL Request 12)

4-101



Draft - Do Not Cite
LLNL/SNLL Data Document
Issue Date: June 1989
Revision: 01

Environmental Problem: LLNL 2
Request Number: LLNL 12

nr{m S TREET

/.* L e S

Manhole 878B
(Building 298)

NORTH OUTER

LOOP \

AT

Figure L4.2b. Sanitary System Effluents from Building 298 (LLNL Request 12)

4-102



Draft - Do Not Cite
LLNL/SNLL Data Document
Issue Date: June 1989
Revision: 01

Environmental Problem: LLNL 2
Request Number: LLNL 12

L (—setle— Manhole 958

{Building 151)

ot 8
+ ERE
)

30

FOURTH STREET ,iavy

- Manhole 388
(Building 241)

A-4

... Manhole 86A 5
- (Building 13‘1)&

Figure L4.2c. Samtaxy System Effiuents from
Buildings 131, 151, and 241 (LLNL Request 12)
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Figure L4.2d. Sanitary System Effluents from Building 511 (LLNL Request 12)
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Figure L4.2e. Sanitary System Effluents from
Buildings 169 and 175 (LLNL Request 12)
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TABLE L4.2.2 SAMPLING AND ANALYSIS DATA SUMMARY
ENVIRONMENTAL PROBLEM - 2

| | LOCATION | TYPE IMEDIA INUMBINUMBITYPE |_ANIONS | MEYALS |_ 036 |__HE _ IPES/H/PCBISEMIVOLS |_VoLs |__RADS |
IREQUEST | | Location | | Realcort| 1NUMB TNUMB | NUMB INUMB [ NUMB | NUMB | NUMB | NUMB | NUMB | NUMB | NUMB [ NUMB | NUMB | NUMB | NUMB {NUMB |
INUMBER | 1 | { | 1 jHIrst T A 1. AL |[HITSANA ANAL |HITS LANA TS| ANA
lLLo12 BLDG. 131 SEWERS SUR WATERI 9 8lGrRaB | © ol o ol ¢ ol o ol o ol o ol 8 sl o0 0}
jLLo12 BLDG. 131 SENERS SUR WATER| 3 3iT coMl o o] 3 310 ol o ol o o) 3 3] o0 ol 3 3
jLLoi2 BLDG. 151 SEMWERS SUR WATER| 9 8lGRAB | 0 ol o el o ol o o}l o ol o ol 8 a8l o 01
ILLo12 BLDG. 151 SEMERS SUR WATERl 3 3iTcoMl o© ol 3 3§ 0 ol o o} o ol 3 3| o 0] 3 3
jLLo12 BLDG. 169 SEKWERS SUR WATER] 9 8lGRAB | 0 ol o ol o ol o ol o ol o of 8 s8] o ol
Jtiol2 BLDG. 169 SEHERS SUR WATER] 3 3jvcoml ¢ ol 3 3} 0 of o o} o of 3 31 o o}l 3 31
fLLo12 BLDG. 175 SEWERS SUR WATER] 3 olGRAB | o of o ol o ol o o] o o} o ol o o] o o1
fLLo12 BLDG. 175 SEHERS SUR WATER] 3 ofr coMl o ol o oi o ol o o0} o el o ol o o} o 0o}
fLLO12 BLDG. 222 SEWERS SUR WATER] 18 16lGRAB | © ol o ol o of o o] o of o oli6 1wl o o
jLLol2 BLDG. 222 SEKWERS SUR WATER] 6 6iT coMi 0 ol & 61 0 ol o o} o of 6 6l o o} 6 6 )
jLLo12 BLDG. 241 SEKWERS SUR HWATER] 10 9iGRAB | © 0] 1 il 0 of o o] o o 1 11 8 sl 1 1]
ILLo12 BLDG. 261 SEKWERS SUR WATERI 2 2iT coMl o ol 2 21l o ol o ol o o 2 21 o ol 2 2|
jLLo12 BLDG. 298 SEKERS SUR WATER} 9 glGraB | 0 ol o o} o ol o o} o of o 0l 7 71 0 0|
fLLo12 BLDG. 298 SEHWERS SUR WATERI 3 3it caMl o ol 3 31 o 0l o 0} o ol 3 35io0 ol 3 31
fLLo12 BLDG. 321 SEWERS SUR WATER| 10 9|GRAB | © ol 1 il o ol o ol o o] 1 1) 7 71 1 1]
jLLo12 BLDG. 321 SEWERS SUR RATER}I 2 zitcoMl o ol 2 2§ o ol o ol o 0l 2 21 o ol 2 P
jLLo12 BLDG. 322 SEWERS SUR WATERI 9 8IGRAB | o ol o ol o 0] o ol o ol o o} 8 sl o 0}
jLLo012 BLDG. 322 SEWERS SUR WATER! 3 3iT coM| O ol 3 3} 0 ol o ol o 0] 3 3] 0 ol 3 3 |
ltLol2 BLDG. 331 SEHERS SUR WATERI 9 8|GRAB | © ol o of o 0} o ol o o] o 0] 8 s} o 01
jLLo12 BLDG. 331 SEWERS SUR WATERI 3 3iT coMl © ol 3 3] 0 o} o ol o 6] 2 24{ o ol 3 3|
fLrol2 BLDG. 511 SEMWERS SUR WATER} 2 2lec FLI O o 2 21 0 of o ol o of 1 zi o ol 2 21
fLLo12 BLDG. 511 SENWERS SUR WATER} 9 8|GRAB | © 0i o ol o ol o ol o 6i o o} 8 g8l o [
jLLo12 BLDG. 511 SEMERS SUR WATER] 2 21Gc RN] o ol 2 zi o el o ol o ol 2 21 o ol 2 2 |
jLLo12 BLDG. 511 SEWERS SUR HATER| 3 3t coMl O ol 3 31 0 ol o o0} o ol 2 21 0 ol 3 3]
MED TOTAL 142 125 0 0 37 37 0 0 0 0 0 0 36 35 8 86 37 37
EP TOTAL 142 125 0 o 37 37 0 0 1] 0 [ 0 3¢ 35 86 86 37 37
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TABLE £4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2
BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

58A REQUESTT 612
LOCATION:

WEEWSA"P“’W%F—%%MH%L—W@_%

PH (UNITS
TEMPERATURE (DEG C)

mﬁéwgﬁm—s“"”m%i—%%%%

PH CUNITS)
TEMPERATURE (DEG C)

METALS, INCLUDING CR+6
S UG7L)

UﬁUILDING 131 SANITARY EFFLUENTS

UM
CADMIUM

CALCIUM

CHROMIUM
COPPER

MAGHESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SILVER
SOpIuM
VANADIUM
ZINC

EXTRACTAgLE ORGANICS

BENZOIC ACID

BIS{2-ETHYLHEXYL JPHTHALATE

DI-N-BUTYLPHTHALATE
4-METHYLPRENOL

X BENZENE ACETIC ACID (17.89)

SAMP NO: tLD12011C
SDG NO: LLODIO4IF
TYPEs c

26 B
2.3 B
11300
29
104
630

1860 B
35

19

24000

34

32700

5

165

SAMP NO: LLO12011A
SDG NO: D112

TYPE:

740

50

i1y

i1 4

13

LL012022A
D11l

BV I o Gt A
w00 N0
e e

L012022B
OSGQSF

39 B
2.2 8
8580

&7
837
765

1330 B
28
28

20000
72

56700

4 U
135 E

LLO12033A
D106

i

v n
N of

LLgl12022C
LLelzo22c

LL0120338
LLOD3D43F

77

0.33
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
BUILDING SANITARY EFFLUENTS

S8A REQUEST: 012
LOCATION: BUILDING 131 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NOs LLO12011A LL012022A LLO12033A
EXTRACTABLE ORGANICS SDG NO: Dli2 D1il D106
/ TYPE: T. COMPOSITE

(UG

¥ BENZENE PROPANQIC AC 9.24) 9

X CAFFEINE (27.13) 39 J

CAFFEINE (27.15) 77 J

CAFFEINE (27.17) 49 J

UNKNOKN (12.04) 199

UNKNOWN ( 19 J

UNKNOWN ( i34

UNKNOKN (

UNKNORN (

UNKNOKWN (

UNKNOKWN {

UNKNOKWN (

UNKNOWN (

UNKNOKN (

UNKNOWN (

UNKNOWN ¢

UNKHOWN (

UNKNOKWN ¢

UNKNOWN E
(
(
(
(
(
(
(
(
(
(
(
(
(
(

N
O it
SH0
- -

76
14
24

G G G

L d ol
~N 0~
G G o

17 J

« o o o

110 J

UNKNOWN
UNKNOWN
UNKNOKN
UNKNOKN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOKN
UNKNOWN
UNKNOKN
UNKNOKN
UNKNOWN (33.66) 16 J
UNKNOKWN (41.31) i8 J
UNKNOWN (41.643) 15 J
UNKNOWN (41.69) 80 J
UNKNOKWN (42.54) 12 J
UNKNOWN ACID (1 ) 57 J
UNKNOWN ACID ( ) 21 J
UNKNOWN ACID ( ) 90 J
UNKNOWN ACID ( ) 399
( ) 120 J
( ) 61 J

o« o »

©0 *d N A A N O ON D (2 00 N st OO

1600 J
1600 J

[ L N A I I A LN I N N Y o o ol el et
OSOORERNNMNINND OO WON~
OO N It et DO NN CO
L W L L W L W W W W D W R W)

ot
-t
(-]

31.29) 170
31.75) 23

e

UNKNOWN ACID
UNKNOWN ACID
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TABLE 0L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO HOT CITE
BUILDING SANITARY EFFLUENTS

SRA REQUEST: 012
lncumu.sugunnme 131 SANITARY EFFLUENTS

SAMP NO: LLO12011A LLOY2022A LLO12033A
EXTRACTGBLE)ORGANICS ¥$gENOx D112 D111 D106
' L__QD_!lﬂE_Q_S.IIE 1. COMPOSITE

% UNKN ACID (27. 233 6 J
*® UNKNOWN ACID (28.61) 790 J

% UNKNOWN ACID (28.78) 680 J
% UNKNOWN ACID (28.82) 13 J
¥ UNKNOWH ACID (29.82) 106 J
% UNMKNOWN ACID (31.07) 620 J

% UNKNOWN ACIB (31.24) 670 J
% UNKNOWN ACID (31.28) 15 J
¥ UNKNOWN HYDROCARBON (28.35) 44 J
% UNKNOWM HYDROCARBON (30.95) 1200 J
% 9,10-ANTHRACENEDBIONE (28.89) 27 J

L SAMP NO: LLO12340A LLO. ZSSIA LLO12362A LLO12715A LLO12817A LL012884A
" VOLATILE ORGANICS SDG NO: 0809 0911 0913 0809 6911

serToiE e THREY %%ET—QBM—ET‘MRT_&L%T—

F%G
bond
Pt
Pt

BENZENE ‘ 14 54U 54 54 540 5U
CARBON DISULFIDE 54 g J 54 54 54U 5U
CARBON. TETRACHLORIDE 54 54U w11 50 54 54U
CHL OROFORM 15 i1 11 12 15 14
ETHYLBENZENE 2 JB 5u 14 1 JB 5v 5v
METHYLENE CHLORIDE 12 B 3 JB J 12 B 14 B 2 JB
TOLUENE 2 JB 2 JB 14 2 JB 54U 50
TRICHLOROETHENE 50 5U 4 J 5u 5U 54
1,1,1-TRICHLOROETHANE 54 51U 79 14 2J 54U
¥ DISULFIDE, DIMETHYL(16.95) :

% DISULFIDE, DIMETHYL(16.96) 22 J

¥ ETHANOL(5.42)

* ETHANOL(5.52) %3 J

% ETHANOL(5.61) 63 J

® ETHANOL(5.65)

%X PENTANE(14.01)

% UNKNOWN(17.01) 14 J

* UNKNOWN(19.57)

% UNKNOWN(R27.41)

% UNKNOWN(3.2)
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TABLE 1L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM
BUILDING SANITARY EFFLUENTS

2

DRAFT DO NOT CITE

S&A REQUEST: 012
LOCATION: BUILDING 131 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO: LLO12953A LLO12964A
VOLAT%&S E?GANICS SDG NG: 0912 G911
/

- CARBON DISULFIDE

TYPE: GRAB
ACETONE
BENZENE

-
Pt}

CARBON TETRACHLORIDE
CHLOROFORM

ETHYLBENZENE

METHYLENE CHLORIDE

TOLUENE

TRICHLOROETHENE
1,1,1-TRICHLOROETHANE
DISULFIDE, DIMETHYL(16.95)
DISULFIDE, DIMETHYL(16.96)
ETHANOL(5.42)
ETHANOL(5.52)
ETHANOL(5.61)
ETHANOL(5.65) 91 J
PENTANE(14.01)
UNKNOWN(17.01)
UNKNOWN(19.57)
UNKNOHN(27 .41)
UNKNOWN(3.2)

oo

K=ttt n Wy
bt
NUINSU O UL

“CCLC cCoCow

-t

e WEOWWE CCC
N
~N

ot
wn

(=
-~

ood fpant
(-2l ]
G G G G

SAMP NOs LL012011E £1012022D tL012033D
RADIOCHEMISTRY SDG NO: LLLE7216 LLL7245 LLL7296
(PCIsL) TYPE: S

€5-137 3 8 E3NY) 0
G-ALPH 52 0 11
GROSS-BETA 95 51 120
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TABLE L6.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFY DO NOT CITE
BUILDING SANITARY EFFLUENTS

S8A REQUEST: 012
LOCATION: BUILDING 151 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

E;ggg MEASUREMENTS SAMP NO: LLQ[Z%&& ng%zggi LLQ%Zggﬁ LLQIZS?S LLQ%Z}Q&__;_ LLQ%Z%EE____
CONDUCT VITY S/7CH) .26 .39
8.1 : 8.9
22 24

PH (UNI
TEMPERATURE (DEG C) 25

wv&%ﬁ%i’%%?%%%%‘&—“"" ““'u%zﬁf——uﬂgzy——m%gx—u%zg%ﬁ_wzg;;m

PH (UNI
TENPERATURE (DEG C)

: , SAWP NO. LLOL2044C  LLOL2044D  LLOL20SSB  LLOl20s5C  LLO12066B  LLOL2066C
METALS, INCLUDING CRe6 SDG WO LLO03043F  LL012022C  LLOO3043F  LL012022C  LLD12066B  LLOD1041G
ZL) ' I, COMPOSITE I. COMPOSITE oMp
: 61 6- 81
BARIUM 15 B 9.9 B 24 B
CADMIUM 3B 2 U 2B
CALCIUM 8850 9370 8680
CHROMIUM 6.5 B 6 U 6
COPPER 177 47 106
TRON 1040 . 317 382
LEAD 28 5.8 13
MAGNESIUM 1690 B 1400 B 1910 B
MANGANESE 32 18 21
MERCURY 0.05 B 0.05 B 0.06 B
NICKEL 10 B , 6 U 7.6 B
PGTASSIUM 23000 23000 29000
SILVER 10 29 6 U
S0DIUM 16200 23100 25300
ZINC 132 E 64 E 97
SAMP NO: LLO12044A  LLO12055A  LLO12066A
ExrRAcIsgtflunsAuxcs SDG WO:  D10S c827 D106
: I, COMPOSITE
BENZOIC A 320 £
BESC2- ETHYL HEXYL) PHTHALATE 60 B 7 48 338
4-METHYLPHENGL 130 13 16
¥ CAFFEINE (26.79) 79
x CAFFEINE (27.1%) 96 J

X CAFFEINE (27.16) 48 J



TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

DRAFT DO NOT CITE
BUILDING SANITARY EFFLUENTS )

S&A REQUEST: 012
LOCATION: BUILDING 151 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO: LL012044GA LL012055A
SDG NO: D106 csa7
TYPE:

LLO12066A
EXTRACTABLE ORGANICS 0
/

%
%E

(UGzL)

cLL-P

MO MK N M NC K KK XK K K K XK MK N0 MK K K XK B K XK N K K K K K K K OK XK K K W K K XK XK

UNKNOKWN
UNKNOWN
UNKNOWN
UNKNOKN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOHN
UNKNOWN
UNKNOWN
UNKNOKN
UNKNOKN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOKN
UNKNOWN
UNKNOKN
UNKNOWN
UNKNOWN
UNKNOKWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOMWN
UNKNOWN
UNKNOKWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOKWN

BN~ AUNIINI NN OO O 00 00 00 00 N~ LN UL DN (A N N bt 4t \O
WNSNNCOENDEBOONNNEO =S ORRNOONRDODNOD
NS I DNt OO BOOODNNONUWOWDBUVINONGDINSNNOW,D
N Nt N Wt Nl W s N M e N Nl S o S e N ' N N N’ N N A S S N N Nt |

PN AN N AN RN N RN R N N o b ood bkt fond ot ot hod pucd vt o ok o ek e fomd

(-]
w
S
'

e lelelelalalalalalelalalalalalealalalalalalalalalalalale lalalaintele e le lale tala lale
[
-]
.
[~
oS
r

81
12

130

22

21

12
55

12

91
560
12
13
420
320

1400

[ SR A5y 3 4

O G

bt
N U1 LD O
e o Gl G

(¥}

180
17

N
(-]
G G K

45

56

21

85
26

55

840

28

51

920

G G Coue

G G
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
BUILDING SANITARY EFFLUENTS

53K REQUEST: 012
LOCATION: BUILDING 151 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP HO: LLO12046A LLO12055A LLO12066A
86 csz7 D106

EXTRACI%ELE)ORGANICS ?ggENO: D1 -
14 : I. COMPOSITE Y. COMPOSITE
% UNKNOHN (31.28) 900
X UNKHOWN (33.66) 220 J
% UNKNOWN (33.84) 100 J
¥ UNKNOWN (40.49) 7 4
% UNKNOWN (40.96) 124 :
% UNKNOWN (41.27) 26 J
% UNKNOWN (41.29) 100 J
¥ UNKHOMWN (41.76) 46 J
% UNKHOKWN (41.89) 29 J
L : : SAMP NO: LLO12373A LL012384A LLO12395A 1191215647 LL912270A LL912281A
VOLATILE ORGANICS gggsﬂu: G912 0913 6913 0817 0819 0819
C&LORDFBR& 9 21 9 8 18 13
ETHYLBE 54 2y 5U 1 JB 5 U 2JB
ﬁﬁTHYLENE CHLORIDE 3 JB 24 2 JB 2 J 2 J8 2 JB
TOLUENE 5U 1 54 1 .JB 2:JB 238
XYLENE (TOTAL 54U 54U 54 54 50 8
% DISULFIDE, DIMETHYt(IT 02) 3
% ETHANOL(5.33) 9J
X METHYLETHYLCYCLOHEXANE(47.89) 23
% 2-PROPANOL(8.79) 38

SAMP NO: LL912418A LL9126429A
824 0822

VOLATILE ORGANICS SDG NO:
(U67L) TYPE:
ACETONE 10 B 19 B
CHLOROFORM 12 11
ETHYLBENZENE 5U 1 JB
METHYLENE CHLORIDE 2 JB 2 JB
1oLy 1.J 2 JB
XYiEﬁE (10TA 54 L

% DISULFIDE, DIHET“YL(IT 02)

¥ ETHANOL(S5.3

* METHYlETﬂYLCYCLGHEXANE(47.89)
* 2-PROPANDL(8.79)
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S&A REQUEST.
lOCAEIONl v

012

BUILDING 151 SANITARY EFFLUENTS

RADIOCHEMISTRY

(PCI/ZL)
G-ALPH
GROSS BETA

SAMP NOD: LLO12044E LLD12055D
SDG ND: LLL7267 LLL7264
TYPE: 1. COMPOSITE
20 0
17 54

LLO12066D

LL

L7292

32
59

$3A REQUEST: 012
LOCATION: "
]

BUILDING 169 SANITARY EFFLUENTS

FIELD MEASUREMENTS SAMP NO: ||n|zgzz ||Qazg§§ ]gnlzgzg LLQ]Z%QQ
CONDUCTIVITY (M5/CM) 0.25

PH (UNITS)
TEMPERATURE (DEG C)

FIELD MEASUREMENTS SAMP NO: LLQ{ZZZ[
CONDUCTIVITY (MS/CM) 0

PH (UNITS)
TEMPERATURE (DEG C)

METALS, INCLUDING CR+§
(UGsL)

ALUMINOM
BARIUM
CADMIUM
CALCIUM
CHROMIUM
COPPER

MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM

33

ﬂ.

53

SAMP NO:
SDG NO:s
TYPE:

LL012077C
lLﬂOéGQlF
I. COMPOSITE
226
18 B
2.4 B
10400
15
52
1530
2820 B
33

LLO12077D
LL012011D

6.8

0.49
9
29000

LL
LL

0 24
27

0120888
003043F

0. 28
30

LLQ%Z&ZQ____

119%2212____ LLQ%Zi%ﬁ____

LL012083C
LLolze22C

10

0.06 B

LLO1209
LLO0304

98 1LL012099C
3F LL012011D

B
B
B
U
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO HOT CITE
BUILDING SANITARY EFFLUENTS

58A REQUEST: 012
Locn;nu.s,nsunnme 169 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO: LLOl2077C L 120727D LLO120883 LL012088C LL0120998 L1012099C
METALS, INCLUDING CR+6 SDG NO: LLOGYO41F L012011D LLOG3043F Ltolas22c LLOO3043F LLol2011D
(UGsL) TYPE: l, COMPOSITE 1. COMPOSITE 1. COMPOSITE

SILVER 53 26

SODIUM 48800 16800 31160

VANADIUM 5.8 B 4 U 4 U

ZINC 179 385 E 287 E
SAMP HO: LLO12077A LLO12088A LLO12099A

EXTRACTABLE GRGAM!CS SDG NO: D112 D11l D1o6
TYPE: L.%gﬂﬂ&%ﬂ.ﬁ L_SZ%%_%H.EO L_Qﬂﬁgﬂa.llﬁ
7IC AC ﬂ 1] . 6

BIS(2-E¥ﬂYtREXYl)PHTKALATE 25 518 140 3

DI-<N-BUTYLPHIHALAY 11 ¢ 94 2 JB

DIETHYLPHTHALATE ST 10 2 J

4~METHYLPHENOL 11 4 39 13 u

% BENZENE ACETIC ACID (17.62) 21 J -

X BENZENEPROPANOIC ACIB (19.27) : 10 4

¥ CAFFEINE (27.19) 120 .J

% CAFFEINE (27.17) 52 J

® CAFFEINE (27.20) 32 4

% CﬂLORG*,PBENYlMETﬂYLPHE 27.96) 58 J

¥ PHTHALIC ANHYDRIDE (18.78) 66 J

X UNKNOHN € 9.62) 130 J

%X UNKNOWN € 9.84) 38 J

X UNKNOWN (12.32) 1830 J

¥ UNKMNOWN (12.36) 90 J

* UNKNDHN (14.79) 84 J

¥ UHKNOWN (16.61) 48 J

X UNKHOWN (17.82) 118 J

% UNKNOWN €17.96) 70 4

X UNKNROWN (22.28) 17 J

% UNKNOWH (22.30) 180 J ,

% UNKHOWN €22.93) : 23 4

% UNKNOWN (25.09) 17 4

* UNKNOHN (25.88) 40 J

X UNKNOHN €26.88) 8 J

% UNKNOWN (27 .89) 20

X UNKNOMWN (28.36) 1004

% UNKHOWN (28.50) 16 3

% UNKNOWN (28.52) 47 JB

X UNKNOWN (28.72) : 280 J

%X UNKNOHN. (30.39) 10 4
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TABLE 1L6.3.2 ANALYTICAL

BUILDING SANITARY EFFLUENTS

DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

DRAFT DO NOT CITE

S&A REQUEST: 012
LOCAEIDN: UBUILDING 169 SANITARY EFFLUENTS
3

SAMP NO: LL012077A LL022088A
EXTRACTABLE ORGANICS SDG NO: D112 D111
(UGsL) TYPE: 1. COMPOSITE
% UNKNOWN (30.82)
% UNKNOWN (30.83) 210 J
% UNKNOWN €30.90)
% UNKNOWN (30.91) 240 J
% UNKNOWN (31.17)
% UNKNOWN (31.63) 46 J
% UNKNOKWN (33.82) 29 J
% UNKNOWN (33.86)
% UNKNOWN (33.92) 1500 J
% UNKNOWN (41.63) 30 J
% UNKNOWN (41.98)
% UNKNOWN (42.85) 20 J
% UNKNOWN ACID (22.88) 28 J
% UNKNOWH ACID (22.93) 15 J.
% UNKNOWN ACID (25.88) 18 J
% UNKNOWN ACID (28.34) 15 J
% UNKNOWN ACID (28.54) 116 J
% UNKNOWN ACID (28.71) 42 J
% UNKNOWN ACID (31.18) 990 J
% UNKNOWN PHTHALATE (26.78) 81 4
% 9,10-ANTHRACENEDIONE (28.89) 19 J
SAMP NO: LL0126408A LL0126419A
VOLATILE ORGANICS SDG NO: 0809 6911
(UGsL) TYPE:

ACETONE 7 JB 87 B
CHLOROFORM 21 19
ETHYLBENZENE 1 JB 54U
METHYLENE CHLORIDE 28 B 2 JB
TOLUENE 0.9 JB 5U
XYLENE (TOTAL) 54 50
1,2-DICHLOROETHENE 5U 54U

UNKNOWN(16.96)
UNKNOKN(17.2)
UNKNOWN(37.3)
UNKNOWN(4.1)
UNKNOWN(4.81)
UNKNOWN(5.38)

WK WK K XK

LL012099A
D10é

0
280 J
1200 J

570 J

100 J

LLO12420A
G912

[C AU A
coQCtC

LLO12771A LLO12840A LLO12895A
0809 0911 0815
12 B 2B 5B
5 21 11
1 JB 2 Jb 1 Jb
19 B 3 JB 44
1 JB 1 JB 1 JB
5 U 24 50U
2J 54U 54U
290 J
11 J
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOoT CITE
BUILDING SANITARY EFFLUENTS

E&A REQUESTy D012
LOCATION: BUILDING 169 SANITARY EFFLUENTS
MEDIUM: SURFACE WAYER

SAMP NO: LLO129754 LL
VOLATILE ORGANICS SDG NO: 0913 09
(UGsL)

TYPE: GRAB ' QBA!_TE_F—__

C E

CHLOROFORM 2

ETHYLBENZENE

METHYLENE CHLORIDE 13

TOLUENE :

XYLENE (TOTAL)

1,2-DICHLOROETHENE

* UNKNOWN(16.96)

* UNKNOWN(17.2)

¥ UNKHOWN(37.3) 6

% UNKNOWN(4., l) :
81)
38)

oo WA S AR AR
v G o &
N A e O

® UNKNOWNC4.
% UNKNOWNCS.

SAMP NO: LLO}2077E  LLO12088D  LL012099D
RADIOCHEMISTRY SDG NO: LLL7216 LEL7245 - LLL7296
/ % I..¢C
€5-137 0
EU-152 680 216
EU-154 210 81
EU-155 73 32
G-ALPH 14 0 0
GROSS-BETA 840 200 120

S8A REQUEST: 012
LOCATION: BUILDING 222 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

f!gge Mgg?ygguﬁyls SAMP NO: LLnglgﬁ LLE%Z}% LLQIZ*;Z____ LLQ%Zg%ﬁ____ LLQ%Z?%ﬁ__._ LiﬂlZﬁ%Q__——
CD DUCTI TY (M5/C .1

~TENPERATURE (DEG C)
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S&A REQUEST: 012

LOCATION: BUILDING 222 SANITARY EFFLUENTS

MEDIUM: SURFACE WATER

ELD Su SAMP NO:
ONDUCTIVITY (MS/CM)

PH (UNITS)
TEMPERATURE (DEG C)

LD SUREME SAMP NO:
CONDUCTIVITY (MS/CM)
PH (UNITS)
TEMPERATURE (DEG C)

EIELD MEASUREMENTS SAMP NO.
CONDUCTIVITY (MS/CM)

PH (UNITS)
TEMPERATURE (DEG C)

SAMP NO:
METALS, INCLUDING CR+6 SDG NG:
NG {UGsL) TYPE:

ANTIMONY
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SILVER
SODIUM
ZINC

0.%2 %.g% 0.%%
8.3 8.1 8.5
26 28 28

8.
2

6 U.mgﬂ___
0.18 u‘%‘?ﬁ’_ 0.13

3 8.4 8.3

7 24 24

O.il 0.}3 %.%g %.%% 0.%1 0.%6
8 8.5 8.7 7.8 7.9 8
23 25 22 24 25 24

0.02
9.1
27

L1012135C
LLBO3043F

oW

7

LL012135D
LLO12011D

0.?5 O.ig
.5 7.4
20 26

LL012146B
LLOO3043F

oowm
m C w wo

e Cowe

LL9]12361
0.23
8.7

27

LL
L

5.5

0.22

12146C
12022C

LLO121578
LL 0120668

0
30
15
0.83
2
76590
é
31
458
1140
20
8.4
9400
6
6500
97

e Cwodc

LLB12157C
LLO01041G

T, COMPOSITE

4.9 B

0.16 B
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY M

BUILDING SANITARY EFFLUENTS

EDIUM FOR ENVIRONMENTAL PROBLEM 2

DRAFT

DO NOT CITE

REGUEST: 01
LOCATION: Usuiénxse 222 SANITARY EFFLUENTS
1
SAMP NO: LL912021B
METALS, INCLUBDING CR+6 SDG NO: LLOO3043F
uGsL) TYPE:
ALURTHUN 197 B
ANTIMONY 300
BARIUM 14 B
BERYLLIUM 8.3 U
CADMIUM r)
CALCIUM 6450
CHROMIUM 388
COPPER 63
1RON 250
LEAD :
MAGNESIUM 632 B
MANGANESE 138
MERCURY
NICKEL 57
'PB?ASSIUM 11000
SILVER 18
50DIUM 9410
ZINC 79 E
SAMP NO: LLO12135A
EXTRAC{ASLE)BRGAﬂICS ?335“0' 106 .
]
BENZGIC ACID
BIS(2- ETRYLHEXY&)PHTHALATE 150 B
BUTYLBENZYLPHTHALATE 13 U
DIETHYLPHTHALATE 2 J
G-METHYLPHENGL 17
% BENZENE PROPANOIC ACID (19.21)
% CAFFEINE (26.80)
X CAFFEINE (27.10)
% CAFFEINE (27.12)
% CAFEEINE (27 13) 17 J
% CAFEEINE (
x'ETHYL nﬁuzsxc Acxn €18.7%)
% SULFUR, 58 (29.80)
% UNKNOWN { 8.05)
% UNKNOWN ¢ 8.27)
% UNKNOHN ( 8.69) 17
% UNKNOWN ( 9.05)
% UNKNOWN € 9.18)

78
156
0.3

2
6460
6.6

41
294
880

20

10

0.05 B
92
14000
7
11800
6
LLOL2146A

2

N oot bk L3
W C €5 N O
<o
b ot BN
b 1717 1% ]
- Sw

4 J

LL912032B
LLOOgOQSF

- QoW

3 E

LLO12157A
DL06

LL9i1zo32c 119120438  LL912043C
LLo12022C LLO12066B Ltel5014H
0 MPO
48
30U
16 B
6.3 0
2 U
6030
6 U
66
235
3.58B 30 U
864 B
15 b
85 2.1
39 B
13000
189
7810
57
LL912021A LL912032A LL9120643A
Dlos c827 - D1o8 P
gE 3 lg 5 gﬁ J
58 B 27 B 16 B
2J 10 U 13 ¢
14 10 U 13 U
13 u 2J 13 v
54
6 J
6 J
16 J
34
103
54
33
34
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TABLE 1L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
BUILDING SANITARY EFFLUENTS

S&A REQUEST: 012
LOCATION: BUILDING 222 SANITARY EFFLUENTS
MEDJUM: SURFACE WATER

SAMP NO: LLO12135A LL012146A LLO12157A LL912021A LL912032A LL912043A
EXTRACTABLE ORGANICS SDG NO: D106 c8z7 D106 D105 cs8z7 D103
{UGZL) TYPE: Y. COMPOSITE Y. COMPOSITE Y. COMPOSITE Y. COMPOSITE T. COMPOSITE Y. COMPGSITE
UNKNOWN ( 17 J

UNKNOWN 34J
UNKNOWN 53 J
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOKN
UNKNOKN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOHWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOKWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOHWN
UNKNOWN
UNKNOKWN
UNKNOKN
UNKNOKN
UNKNOWN
UNKNOWN .
UNKNOKWN (27.80) 6 J

(-
£V
~

66 J
180 J
130 J
2J

e e e s s e w
DURNNONHDOALIOOOSD
O Dt b DNV DUNNIN W
Nt et Y’ e e e N ol N N Nl N N N
-
[

12 J
30 J

« s s e o

18 J
61 J

NN"J\INNUIUUI-L\AMMMNN\O'_

30 J

ot
~j~
N -X-ad
-

63 J
28 J

52 J

oo 00
~ N
-~

119
13 J

5
20 J
20 J
4 J
13 J
5 J

1nJ
33 4
314

13 9

NN NN DN NN R N N NS N ok bt puad Dk (oad b oo puod vct ovd ot s Prad fand oot fuost Jund fund ot ot ot ot Pouch ek ot fuusk

NSNS WA NN O OO W 000~~~
WD bt bt O3 00 00 ) & O 1 \D 00 03 LV N bt B2 I D) WO
COVTRTNODINOANDONO D0 WD:NO
(A A A A T A W N W L W W W )

12 J

[alelalaioleieiaiaialalalaialalalalalalalalalialalealalelalealeclealalalealalealelalara)

4 J
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S&A REQUEST:

012
LOCATION: UBUILDING 222 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

EXTRACTABLE ORGANICS
UG/t

¢ )

UNKNOWN (27.96)
UNKNOKN (28.06)
UNKNOWN (28.19)
UNKNOHN (28.29)
UNKNOWN (28.30)
UNKNOWH (28.32)
UNKNOWN (28.58)
UNKNOKN (28.65)
UNKNOWN (28.69)

w

n
-
o
e
' -

o e e e e e
oot Nt ot

o siie Ty

OO DN NN 00t OO MO0 N AT
i 0000 ONC SN INEND

UNKNOKHN
UNKNOHH
UNKROWN
UNKHOKN
UNKNOKN
UNKNOWN (38
UNKNOWN (39
UNKNOWN (40.
UNKNOWN (40.
UNKHOWN €40,
“UNKNOWN €40,
"UNKNOWN (41,
UNKNOKN €4l
UNKHOWN (41.33)
UNKNOWN (41.71)
UNKNOWN (42.81)
UNKNOKN (43.19)
UNKNOKN (43.82)

o %o e

<

=

b ol

=3

(=3

=

z B A i
T L L TN (08 G N K LM L O M (M BN ol N e P
NN DA N IS I O OO EONOOTO

. .
ot Yoot Nad ot ut ot Vot et Nt Nt Nt o ot o ot N Nl Suadt Nt Nt oo

NN NNOOONNS

N
it
ot

SAMP NO: LLO12135A LL01214G6A
SDG NO: D106 c827
TYPE:
J
74
36 J
350 J
5J
30 J
188 J
290 J
1000 J
220 J
17¢ J
100 J
30 J
193

LLOL2157A
D106

43 J

370 J
11 3

220 J

200 J

930 J

310 J
220 J

L1L912021A
p1os

27
120

28
37

60

270

31

J

L S X4

oo e o e e

11912032A
c827

- 12

28 J
44 J

LL912043A
D108 R
I. COMPOSITE

13 4

160 J

6 J
54

35 4
53 J
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
BUILDING SANITARY EFFLUENTS

S&A REQUEST: 012
LOCATION: BUILDING 222 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO: LLO12135A LLO12146A LLO12157A LL912021A LL912032A LL912043A
c827 D106. D105 €827 D

EXTRACTABLE ORGANICS SD6 NO: D106 108
UG/ TYPE: I. COMPOSITE T. COMPOSITE T. COMPOSITE T. COMPOSIVE Y. COMPOSITE T. COMPOSITE
¥ UNKNOWN ACID (22.92) 11 J
% UNKNOWN ACID (25.87) 16 J
¥ UNKNOWN ACID (27.22) : 6 J
X UNKNOWN ACID (28.68) 230 J
¥ UNKNOWN ACID (31.14) 460 J
% UNKNOWN ACID (31.19) 27 J
¥ UNKNOWN HYDROCARBON (25.04) 14 J
SAMP NO: LLO12464A LLO12475A LL0126486A LL912065A LLS12076A LL912098A
VOLAT{hS ?§GANICS ¥3gENU: G912 0913 G913 ggﬁ; ggz; gg;;
4 ' GRAB EMLTJ'— G.RABT“_r_

ACETONE 35 B B 150 B 9 JB 11 B
BENZENE 50U 5U 5U 54U 54U 54
CHLOROFORM 10 22 34 8 19 15
ETHYLBENZENE 50U 5V 5u 5U iJB i J8
METHYLENE CHLORIDE 3 JB 2 J 5 Jb 33 50 50U
TOLUENE 54U 54U 50 1 JB 1 J8 1 J8B
XYLENE (TOTAL) 5U 5U 50 50 50U 54U

¥ ETHANOL(5.43)
% UNKNOWN(4.1)
¥ 2-PROPANCL(8.79)

SAMP NO: LL912189A L1912190A L1L912203A LL912216A LL912225A LL912327A
0818 0818 0823

VOLAT}bE ??GANICS ?DgENOI 0818 0818 0818
ACETONE 500 BE 21 B 15 B 086 BE
BENZENE 54 50 540 54 8 54
CHLOROFORM 25 6 20 22 15 11
ETHYLBENZENE 1 JB 1 JB 1J8 1 JB 1 JB 2 JB
METHYLENE CHLORIDE 5 U 54y 540 S5u 50U 54
TOLUENE 1 JB 1 JB 1 JB 54U 2 Jb 1 JB
XYLENE (TOTAL) 50 5U 50 5y 54U 2 J
¥ ETHANOL(5.43)
¥ UNKNOWN(4.1) 74
% 2-PROPANOL(8.79) 24 J
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 TABLE 1L4.3.2 ANALYTICAL DATA SUMMARY BY MEBIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

%A REQUEST: 612
Locagxon; 'BUILDING 222 SANITARY EFFLUENTS
MEDRIUM:  SURFACE WATER

SAMP NO: L1L912338A
VOLAT%:}S lgf)(GANICS '?ngNO‘ 0823
/ 1
ACETONE 38600
BENZENE
CHLOROFORM
ETHYLBENZENE 1 JB
METHYLENE CHLORIDE 54
TOLUENE 1 JB
XYLENE (TOTAL) 54
% ETHANOL(S5.43) 52 J
% UNKNOWNCS.1)
X 2-PROPAROL(8.79) : 21 J
SAMP NO: LLO12135E

RA?;%%?E?ISTRY %ggeﬂﬁt LLL7267

i YPE: 3 )
€5-137
EU-152
G-ALPH 0
GROSS-BETA 16

LL9123649A LL912350A LLI12361A
0823 a 0823

825
GRAB o oo GRAR 8
B
54U 50 54U
16 16 21
1 JB R ) 1 JB
5U 34 54U
1 JB 1 JB 2 JB
54U 548 54
16 J
{10612146D 1L012157D tt912021D 11912032p
LLL7264 5 LLL72292 LEL7267 LLL7264
u Y N 9
: 32 :
28 38 1 51
10 100 100 65

LL912043D
LELz7292

s

U

(1]
110

S&A REQUEST: 012
LOCATION: BUILDING 261 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

1
Cco
PH (UNITS)
TEMPERATURE (DEG ©)

___FIELD MEASURE
SONDUCTIVITY (MS/CM)
PH (UNITS)
TEMPERATURE (DEG C)

SAMP NO: LLQ{Z%%Z L{Q%Zg%ﬁ LLQ%Z%%Z ,LL252%72 LLQ%Z;%S
g. X 8. : . 2T

8.1 8.3 7.9 8.4 8.3

25 26 29 25 26

£ RE SAMP NO: LLQ}Z}%Q LLQ[Z%%Q LLQ]Z%%Q L!ﬂazggz Llﬁagzgn LLQ%Z&][
VITY /CH) 8.2 8. 0. o . .17
8.1 8.3 8.8 8.7 8.4 8.6

25 - 28 31 23 21 22
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S&A REQUEST: 012
LOCATION:
MEDIUM:

BUILDING 241 SANITARY EFFLUENTS
SURFACE HWATER

METALS, INCLUDING CR+6
(UG/L)

ALUMINUM
BARIUM
CADMIUM
CALCIUM
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SILVER
SODIUM
ZINC

EXTRAC{ABLE ORGANICS

UGz
ENZOIC ACID

BIS(2-ETHYLHEXYL)PHTHALATE

DI-N-BUTYLPHTHALATE
PHENOL
4-METHYLPHENOL
CAFFEINE (27.2
CAFFEINE (27.
UNKNOWN (
UNKNOKWN (
UNKNOWN (
UNKNOWN (
UNKNOWN (
UNKNOKN (
UNKNOWN E
(
(
(
(
(
(

N ot

.

UNKNOWN
UNKNOKN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOKN

o o e o

OO KKK WM KK K KK K K
oow-omuonm-—up-m:ss‘a

1
1
)
]
)
)
)
)
)
)
)
)
)
)
)
)

Pt Pt (ot et Gt o ot ok ot et o ol
NNNN\J&O\J\J\U‘NNHO
WNOONONO O P~ OO S

W

SAMP NO: LLO12168B LL012168C
SDG NO: LLDO3043F LLo12022C
TYPE: GRAB GRAB
135 B
9.2 B
2.7 B
6790
27
1060
9.6
855 B
18
0.12 B
7.2 B
14000
6 U
10400
30 E
SAMP NO: LLO12168A LLO12179A
SDG NO: D105 cs827
TYPE:
33 39
13 0 25
13 4 10U
13 U 34
13 u 40
54
G J
53
8 J
100 J
2 J
8 J
13 4
19 J
37 4
150 J
J
J

N
o

LLO12179B
LLOO3043F

89
12
2.7
9890
36
352

1460 B
21

7
14000
34
20100
72 E

LLO12180A

[~
1 d
[
(-
=
[
~ OO LN L N O

~ND e N
“ Ctutw

320 J

200 J

LL012179C
Liol2022C

. COMPOSITE

4.1 B

0.95 B

LL012130B
LLO12066B

149 B
13 B
2y
9010

38
512

1870 B

22
6.2 B
290060
6

264200
101

2.8 B

0.i4 B
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TABLE L6.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
BUILDING SANITARY EFFLUENTS

%3A REQUEST: 012
LOCATION: BgIéDIRG 241 SANITARY EFFLUENTS
MEDIUM: SURFACE HATER

SAMP NO: LLO12168A LLOIZ2179A LLO12180A
EXTRACIABLE ORGANICS %30 NO: D105 cs2? . Dros

uGsL) PE: g&&ﬁ_mg_j___ I. COMPOSITE Y. COMPOSITE
¥ UNKNOWN (19.09)

UNKNOKN 26 J
UNKNOWN
UNKNOHN
UNKNOHN
UNKNOKN
UNKNOHN
UNKNOMWN
UNKNOWH
UNKNOMWN

UNKHOWN
UHKNOWN
UNKNORN

DS

13 J

59 J

-

OOV N OO NN

39 4

Nt Nt N e Nt Wt "t St o
W oS e
L N e

15 J
E 26 J

61 J

- 2
Koo
- 4

UNKNOWN
UNKNOKN

~ W
G

UNKNOK 21
UNKNOWN 72 3
UNKHOHN
UNKNOHN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOKN
UNKNOWN
UNKNOWN
UNKNOHWN
UNKNOMWN
UNKNOKN
UNKNOKN 150
UNKNOWN 160
UNKNOWN (41.08) 100
UNKNGHN (41.57) 70
. UNKNOWN (43.22) 24 J

UNKNOWN (43.82) 22 )

57 4
184
41 J
56 J

Nt o it ot N S Nt Nt o ot ot ot it ol N N Nt N ort S oot t? Nt

250
T 23

o G

56 J

. .

O DD O NN NN BN G

350
270

1100
64

63 JB

%

%

=
[

N D% Lk A R L N AN NI T N A R R AN P PRI PO B RO R RO B PO R P NN bt

DDA OCODO
NNDOOR OO
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Coun o
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S8A REQUEST: 012

LOCATION: BUILDING 241 SANITARY EFFLUENTS

MEDIUM: SURFACE HWATER

VOLATILE ORGANICS

(UGsL)
ACETONE
CHLOROFORM
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE
XYLENE (TOTAL)

¥ DISULFIDE, DIMETHYL(17.01)

% 2~-PROPANOL(8.79)

VOLATILE ORGANICS
(U6/71)

ACETONE

CHLOROFORM
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE

XYLENE (TOTAL)

¥ DISULFIDE, DIMETHYL(17.01)

* 2-PROPANOL(8.79)

RADIOCHEMISTRY

(PCIsL)
G-ALPH
GROSS-BETA

LL012697A L1L012500A
0912 G913
GRAB
25 B 18 B
13 11
54y 5Uu
2J 2 JB
14 54U
50V 50
LL912372A L1L912383A
0823 0822
22 B 13D
15 16
1 JB 5V
5V 2 JB
0.9 JB 1 JB
5V 50
LL012168D LLO12179D
LLL7267 LLL7264
0
49 10

LLO12511A LL912112A LL912236A LL912247A
0913 0818 0818 0819
6 JB 0 0 370 BE
30 12 25 18
2 1 J8 2 JB 2 JB
2 J 50 50 2 JB
50 1 JB 4 JB 148
5V 50U 50 2 J
6 J
13 9
LL012180D
LLL7292
65
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TABLE L6.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2
BUILDING SANITARY EFFLUENTS

DRAFY DO NOT CITE

EST: 0
LOCATION: BUILDING 298 SANITARY EFFLUENTS
t  SURFACE W
EI&%e ﬁ;&ﬁgﬁﬁﬂﬁﬂlﬁ SAMP NO: LLQ%Z%%I LLQ%Z%%_‘{__ LLD.LZ&E__ LL“J.ZI%Z_ Li!szgg 544
CTIVITY (MS5/CHM) .44
PH (UNITS) 8.8
TEMPERATURE (DEG C) 26
E!;tb M%ASHRggS?!ﬁ SAMP NO. “Q;gl%} “Q]zgg] nmsggg ngazggl HQEZHQ
PH (UNI
TEHPERATURE {DEG C) 2?
SAMP NOs Ll612191C 1L012191D LLDl22048 LLel22084C LLol2215B £L022215C
METALS, INCLgDING CR+6 ¥$§EN0‘ Lleﬂlﬁ‘ilF LLG12011D LLOO3043F LLel2e822C LLOO3043F Lto12611p
i ¥4 t
ALUMIN 529 [
-BARIUM 45 B 21 3 42 B
BERYLLIUM 1.3 8 8.3 4 3.58
CADMIUM 2.7 B b 3F ] 3.6 B
CALCIUM. 96&0 8890 8470
CHROMIUM 30 6 U 11
COPPER 10 42 49
IRON 1660 608 1060
LEAD 9.6 11 8.4
MAGHESIUM 1550 B 1530 3 1620 B
MANGARESE G2 29 29
MERCURY 0.83 1.1 g8.21
NICKEL 9.7 8 : 8.3 B i1 B
POTASSIUM 22000 24000 22600
SILVER 339 9 144
SapIuM 226000 24400 36500
ZINC 148 134 E 190 E
SAMP NO: LLO12191A LLBl2284A LLO12215A
EXTRACTABLE ORGANICS SDG NO: D113 13851 p1o5
UGsL) TYPE: e T, COMPOS . f‘gg%ganﬁ
BENZYL ALCOHOL 11 57 130
BISC2-ETHYLHEXYL)PHTHALATE 340 97 B 56-B
DI-R-BUTYLPHTHALATE 3 4d 10U 10 JB
DI-N-OCTYLPHTHALATE 8 J 10U 13 4
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TABLE 16.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFY DO NOT CITE
BUILDING SANITARY EFFLUENTS

S&A REQUEST: 012
LOCATION: BUILDING 298 SANITARY EFFLUENTS
MEDJUM: SURFACE WATER

SAMP NO: LL012191A LL012206A LL012215A
EXTRACTG%[E ORGANICS SDG NO: 1 D105
74

4~-METHYLPHENOL 13 u
ANTHRACENEDIONE (28.87)
BENZENE ACETIC ACID (17.72) 18 J
CAFFEINE (27.14) 45 J
CAFFEINE (27.18) 110
CAFFEINE (27.21) 100 J
INDOLE-2, 3-DIONE (25.05) 11
PHTHALIC ANHYDRIDE (18.69) 8
UNKNOWN (12.59) 21 J
UNKNOWN €(12.98) 150 52
UNKNOWN (13.04) 37 J
UNKNOWN (15.00) 10
UNKNOWN
UNKNOWN ( 8) 38
UNKNOWN (
UNKNOWN ¢
UNKNOWN (
UNKNOWN (
UNKNOWN ¢
UNKNOWN (¢
UNKNOKWN €
UNKNOWN (
UNKNDHN E
(
(
(
(
(
(
(
(
{
(
(

D113 Dill
( TYPE, . P s L_Qﬂnﬂ!i.llﬁ
DIETHYLPHTHALATE B 3 3 ~ %0 U 2
13 13
10 J

o e

; 26 J
) 15 J
)

o~
~d
et
w
(-]
e G lmbu G

0O O 00 ~d N O

2.32) 19 J

2.91) 22 J
3.46) 37 J

7.46) 36 J

8.29) 17 4

28.35) 120 J
28.38) 64 J

28.53) 23 J

30.09) 26 J

30.74) 16 J

30.81) 520 J
30.84) 34 J

30.91) 390 J
UNKNOWN (31.03) 1100 J

UNKNOWN (31.04) 190 J

UNKNOWN (31.73) 14 J
UNKNOWN (32.40) 22 J

UNKNOKN (33.70) 1400 J

UNKNOWN (33.82) 250 J
UNKNOWN (41.26) 17 9
UNKNOWN (41.32) 80 J

UNKNOWN
UNKNOHWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOKWN
UNKNOWN
UNKNOWN
UNKHNOWN
UNKNOWN

N D N NI N RN 12 bt (ot b oot o st s
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFY DO NOT CITE
BUILDING SANITARY EFFLUENTS

S&A REQUEST: 012
LOCATION: surtb:g@rgga SANITARY EFFLUENTS

SAMP NO: LLO)2191A LLO12206A LLO12215A
D111 D105

EXTRACTABLE ORGANICS SDG NO: D113
ues TYPE: 1. COMPOSITE I;.Qﬂgﬁﬂ%llﬁ I. COMPOSITE
% OWN (41.85) 0
* UNKNOWH ACID (19.81) 27 J
% UNKNOWN ACID (22.92) 38 J
¥ UNKHOWN ACID (23.12) 180 J
¥ UNKNOWN ACID (25.85) 21 J
% UNKNOHN ACID (25.86) 38 J
% UNKNOMWN ACID (25.98) 120 J
% UNKHOWN ACID (28.69) 210 J
¥ UNKNOWN ACID (28.85) 1008 J
* UNKHOWN ACID (29.78) 9
% UNKNOWN ACID (31.14) 820 J
% UNKHOWN &CIB (31.30) 26 J
¥ UNKNOWH ACID (31.32) 700 J g
* UNKNOWN HYBROCARRQR (26.96) i1 4
x ﬂﬁKNﬂRﬂ,BYBRQCARkQﬁ (25.06) 6 J
% UNKNOWN: HYDROCARBON (26.39) 11J
x,9.10 -ANTHRACENEDIME (28.84) 17 9
, SAMP NO:« LLD12522A LLOY2544A LL012793A LLO12851A LLO12908A LLO12997A
VOLAT§5§.€§GANICS %33EN0: 0808 ggz; gggg ggﬁg 0815 g%ig
4 t
ACETONE Z1 B 22 B 11 B 41 B 22 B 11 B
CARBON BISULFIDE 5 U 1J 5u 5U L) 54
CHLOROFORM 12 12 ] 17 10 26
ETHYLBENZENE 1 JB 14 5U 2 JB 1 JB 5 U
METRYLENE CHLORIDE 11 B 34 11 B 5u 54 2 JB
TOLUENE 24 1 J 6.7 4 0.9 JB 1 JB 50
% DISULFIDE, DIMETHYL(16.96) 18 J
* DISULFIDE, DIMETHYL(1?) 20 J
X ETHANOL(S5. 38) 100
* ETHANOL(5.61 . 10 J
¥ UNKNOUN HYnRDCARBGN(QI 93) 54
¥ UNKNOHN(3.2) 14 4
*

UNKNOWNC5.33) ' 35 4
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TABLE 14.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2
BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S3A REQUEST: 012
LOCATION: BUILDING 298 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO: LL912010A

VOGLATILE ORGANICS SDG NO: G912
(UGsL) TYPE: GRAB
ACETONE 46 B
CARBON DISULFIDE 5 U
CHLOROFORM 11
ETHYLBENZENE 54
METHYLENE CHLORIDE G JB
TOLUENE 5 U
% DISULFIDE, DIMETHYL(16.96)
% DISULFIDE, DIMETHYL(17)
% ETHANOL(5.38)
% ETHANOL(5.61)
¥ UNKNOWN HYDROCARBON(47.93)
% UNKNOWN(3.2)
% UNKNOKWN(5.33)
SAMP NO: LLO12191E LLO12204D 1L 0122150
RADIOCHEMISTRY SDG NO: LLL7216 LLL7245 LLL7296
(PCIZL) TYPE: I. COMPOSITE Y, COMPOSITE T, COMPOSITE
CE-141 32
CE-146 62
G-ALPH 0 19 0
GROSS-BETA 380 51 32
NB-95 140 :
ZR-95 68

SEA REQUEST: 012
LOCAEION: BUILDING 321 SANITARY EFFLUENTS
MEDIUM: SURFACE HWATER

FIELD MEASUREMENTS SAMP NO: L10 ;zggg 11012237 |ggizz§§ LL0J2555  LLD)2566 11012577
CONDUCTIVITY (MS/CM) 0 48 0 58 0.29

PH (UNITS) 8.1 .9 8.6
TEMPERATURE (DEG C) 36 32 26 29

0.22
23



LleLl-v

BARIUM

TABLE £L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

SEA REQUEST: ol1z2
LOCATION:
3

ELD MEASURE
CONBUCT (
PH (UNITS)
TEMPERATURE (DEG C)

METALS, INCLUDING CR+é6
(UG/ZL)

BUILDING 321 SANITARY EFFLUENTS

/CM)

Nl

CADMIUM
CALCIUM
CHROMIUM

N%BRESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SODIUM
VANADIUM
ZINC

EXTRACTABLE ORGANICS
(UG/L)

BIS(2-ETHYLHEXYL)PHTHALATE

DI-N-BUTYLPHTHALATE
DIETHYLPHTHALATE
PHENOL
4~-METHYLPHENOL

CAFFEINE (27.14)
CAFFEINE (27.19)
CAFFEINE (27.20)
UNKNOKN (12.96)
UNKHOWN (13.11)
UNKNOWN (15.14)

LR B & & & &

SAMP NO: ;;g%zggz ngazggg LL0J2862 nn%ag;g ungazgn.__ -_
7.6 8.7 3 7.9 8
27 27 29

SAMP NO:
SDG RO

TYPE:

SAMP NO«
SDG NO:

TYPE:

BENZENEPROPANGIC ACID (19.25)

. .5
29 28
LE012226C LLO12226D LLB12237B
LLOO1041F LLol2611D LLOO3043F
1. COMPOSITE
226
23 B 25 B
2B 3.4 B
911¢ 9440
7.2 6 U
58 123
405 863
22
1810 B 1530 B
2 32
6.27
6 U 21 B
25000 18000
27200 21100
4.9 B 4 U
84 124 E
lL012226A % %2237A LLOIZZQSA
l, QDMPB%Ilg i. QQEEQ%]IE Qgﬁl
0
59 B 30 B
34 16 U 20 B
54 16 U 2 J
4 J 10 U 13 U
12 10v 13 u
139
75 3
57 4
73 J
50 J
380 J
11 J

LLO12237C
LLel2e22C
18

8470

]

124

471

1520
20

27

0.06 B

18000
22702

133

LL 0122483
LLOO3043F

B
2 U

L1012248C
LLO12011D

29

0.67 B
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
BUILDING SANITARY EFFLUENTS

S&A REQUEST: 012
LOCATION: BUILDING 321 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO: LLO12226A LLO22237A LL012248A
EXTRACTABLE ORGANICS SDG NO: D112 D111 D105
(UGZL) TYPE: co T. COMPOSITE GRAB

UNKNOKWN (17.92) 120

UNKNOWN (19.82) 4% J

UNKNOWN (20.17) 9 J

UNKNOWN ( 41 J

UNKNOWN (

UNKNOWN (

UNKNOWN E
(
(

. .

‘»NN"‘UI“&
SONON D~
e Ve Nt Nt N N o
W
L

8 J

UNKNOWN

UNKNOKN 17 4

UNKNOWN

UNKNOWN (26.30) -5J

UNKNOWN (26.37) : 17 '

UNKNOKN (26.95) 35

UNKNOKWN (27.43) 66

UNKNOWN (28.29) 39 J

UNKNOWN (28.36) 45 J 44

UNKNOKWN (28.49) 9J

UNKNOWN (28.54) 80 J

UNKNOWN (30.10) 25 J

UNKNOWN (30.67) 26 J

UNKNOHN ¢ 13) 21 J

UNKNOWN ( 80) 190 J

UNKNOWN (30.82) 230 J

UNKNOKWN (30.90) 150 J

UNKNOWN (30.91)

UNKNOHN (30.93) 150

UNKNOWN (31.01)

UNKNOWN (31.87) 38

UNKNOKWN (32.13)

UNKNOWN ( 39

UNKNOWN ( 45

UNKNOWN (

UNKNOWN ( 15

UNKNOKN g 32
( 80
( 48

26 J

NN
U'IU!UIU'\J\U!M

€ Com G G

29 J
100 J
10 J

N
&H
ot
-

200 J

UNKNOKN
UNKNOWN
UNKNOWN
UNKNOWN (43,
UNKNOWN ACID
UNKNOWN ACID
UNKNOWN ACID
UNKNOWN ACID

16 J

S DN NN N
Pt (st ot ON DN N N
O3 00 LN N I\ = OO (N
PN D bt N N et (b N
NN N A W o W W N o e
G G C G Cor G G G

13 3
92 J

02)

90) 27 J
.92) 84 J

70)
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFY DO NOT CITE
BUILDING SANITARY EFFLUENTS

S8A REQUESTT 012
mcxraom u”“““{‘f 321 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO: LLO12226A LLO12237A LLO12248A
EXTRACTABLE ORGANICS SDG NO: D112 bill D1os5
—UHKT"T_%H‘—T‘T——UG/ TYPE: J. COMPOSITE I.Jg.gﬂlin_ﬁ GRAB
% NOWN ACI 28.72 0J
% UNKNOWN ACID (29.92) 8 J
% UNKNOWN ACID (31.13) 660 J
X UNKNOWN ACID (31.19) 1600 J
% 9,10-ANTHRACENEDIONE (28.83) 6 J
% 9,10-ANTHRACENEDIONE (28.90) 17 4
SAMP NO: LLO12555A LLO12577A LLOLZ737A LLO12828A LLOY2862A LLO12919A
"~ VOLATILE ORGANICS SDG NO: 0809 0912 0809 0815 0815 0912
;i £UG/L) TYPE:
7 E ) 1B
CHLOROFORM 18 15 18 17 14 18
ETHYLBENZENE 2 JB 54U 50 1.JB 1 JB 1 JB
METHYLENE CHLORIDE 128 3J 12 8 5 U 50 34
TOLUENE 2 JB 14 1 4B 148 1 JB 1.4
XYLEKE C(TOTAL) 548 5u 54 54U 54 3J
% DISULFIDE, DIMETHYL(16.94)
X DISULFIDE, DIMEYHYL(16.95) 4 J 3
% DISULFIDE, DIMETHYL(16.97) 6 J
X METHYLETHYLCYCLOHEXANE(37.32) 6 J
% UNKNOWN(5.33) 14 J
* UNKNOKWN(9.65) 33
SAMP NO: LLO12920A
VOLAbeg g?GANICS %ggENOn G912
/ ' ﬁﬁﬁﬁ
TON 14 B
CHLOROFORM 19
ETHYLBENZENE 5 U
METHYLENE CHLORIDE 3Js
TOLUENE 54
XYLENE (TOTAL) 54U
% DISULFIDE, DIMETHYL(16.9%) 843

X DISULFIDE, DIMETHYL(16.95)

% DISULFIDE, DIMETHYL(16.97)

X METHYLETHYLCYCLOHEXANE(37.32)
% UNKNOHN(5.33)

% _UNKNOWN(9.65)
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S§A REQUEST: 012

LOCATION: BUILDING 321 SANITARY EFFLUENTS
MEDIUM: _SURFACE WATER
SAMP NO: LL012226E 1L012237D L1L012248D
RADIOCHEMISTRY SDG NO: LLL7216 LLL7245 LLL7296
(PCIzL) TYPE: 1. COoMPOSITE 1. COMPOSITE GRAR
G-ALPH 54 19 B
GROSS-BETA 70 43 32

S8A REQUEST:

‘ 012
LOCATION: BUILDING 322 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

FIELD MEASUREMENTS SAMP NO: L1012259 11012260
Cco DUCTIVITY (MS/CM) g.05 0.06

PH C(UNITS 6.9 7.4
TEHPERATURE (DEG C) 28 29

LLQ%Z%ZI 11012588 ]..I._QLZ%2L—- u.m&g.z__
.04 0.05 0.08 0.0
7.3 7.2 8.3 7.9

26 23

24

oW EIE D MEASUREMENTS _ SAMP NO: LLQLZZEE i LLQ%ZQ,’;Q — LLQIZ%}____ LIJ!%ZZ;I__ L_LQ%ZJZ%Z__ S
CTIVITY (MS/CM)

PH (UNITS
TEMPERATURE (DEG ©O)
SAMP NO: L1012259C 1L1012259D
METALS, INCLUDING CR+é SDG NO: LLOO1D4LF LLO12011D
/1) TYPE: OMPO
L NUM 152 B
BARIUM 6.5 8B
CADMIUM 3.1 B
CALCIUM 4190 B
CHROMIUM 6.6 B
COPPER 114
IRON 91 B
LEAD 2.4 B
MAGNESIUM 323 B
MANGANESE 8.1 B
MERCURY 0.03 B
NICKEL 65
POTASSIUM 29000

LL012260B
LLOO3D43F

07
5B
r
4250 B
10
187
174

347 B
9.8 B

124
4000 B

1L012260C
L1012022C

2.9 B

0.03 B

110122718
LLOO3043F

69
4.9
2

LL012271C
L10612011D

B
U

2950 B

162
45
280

221
6.6

76
1800

[~ 1]

0.02 B
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

§&A REQUES
LOCATION:

]

Ty 012
;Bbrénlﬂﬁ 322 SANITARY EFFLUENTS

SAMP NO:
SDG NO:
TYPE:

LL012259€C
LLOO1041F

40 UN
3270 B
30

METALS, INCLUDING CR+é
(U6sL)

SELENTUM
SODIUM
ZINC

SAMP NOs LLO12259A
N D112

EXTRACTAgLE ORGANICS
/

~ETAYLHEXYL)] 17
"CAFFEINE (27.09
CAFFEINE (27.
UNKHOMWN

UNKNOWN

UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKHNOHN
UNKNOWN
UNKNOWN
'UNKNOWN ACID
UNKNOHN ACID
UNKNOWN ACID
UNKNOWN ACID

PR ¥ e et
(NI OO SN NN EI O

n¢~ab~cngog~mwu~oauha°ﬂnw

SAMP NO:
SDG NO:
TYPE:

LLO12588A
VBLATI&E 0§GANIC5 0809
vd

AC

ETHYLBENZENE

METRYLENE CﬂLORIDE g 12
TOLUEN 0.8
% ETRANOL(5.65)

Y
B
J

LL012259D  LLO12260B
LLOE2011D  LLOO3043F
Y. COMPOSITE
3660 B
42 E
LLO12260A  LLOL2271A
D111 p105
B
54
15 4
73 4
3
59
J
8 J
8 J
28 4
14 3
94
6 )
31
g J
13 3
23
4 J
27 )
35
LLOI2599A  LLO12602A
0815 0912
8 160
19 15
1 4B 59y
54 23
0.8 JB 50

LLo12260C LLe122718 LLe12271¢c
Liolze22C LLOD3043F LLol2011D
OMPOS
B
90 B
26 E
LLol2759A LLOL12839A LLO12873A
gaes G911 G911
%6 B 5 J8 16 B
7 19 16
54 5U 5u
10 B 2 JB 2 JB
6.7 J 50U 54U
163
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
BUILDING SANITARY EFFLUENTYS

S8A REQUEST: 012
LOCATION: BUILDING 322 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO: LL012931A LL012942A
0912

VOLATILE ORGANICS SDG NO: G912
(UG/L) TYPE: GRAB GRAB
ACETONE 3JB 10U
CHLOROFORM 18 11
ETHYLBENZENE 5u 1 JB
METHYLENE CHLORIDE 2 JB 2J
TOLUENE 54 50
® ETHANOL(5.65)
SAMP NO: LLO12259E LL012260D L1012271D
RADIOCHEMISTRY SDG NOs LLL7216 LLL7245 LLL7296
(PCIzL3 TYPE: T. COMPOSIYE Y. COMPOSITE T, COMPOSITE
G-ALPH 14 8 0
GROSS-BETA 22 14 32

S&A REQUEST: 012
LOCATION: BUILDINGIgal SANITARY EFFLUENTS
MEDIUM: SURFACE WA

FIELD MEASUREMENYS SAMP NO: ||g|zz§z 11012293 LLQIZ%gQ LLQ%ZQI} LLQI%&%&____ LLQlZiié____
CONDUCTIVITY (MS/CM) 8 2 0. 27 .32
8.

PH (UNITS) )
TEMPERATURE (DEG C) 28 27 za 21 20

SAMP NO: 11213125
BNDUCTIVITY (ME?CM) § — éi gﬁ — % E? %
PH C(UNITS)
TEMPERATURE (DEG C) zs

SAMP NO: LLO12282C LL012282D LL012293B LLO12293C LL012306B LL012306C

METALS, INCLUDING CR+6 SDG NO: LLO03043F LL012022C LLOD3043F 110010616 LL012066B LL0010416
(UG/L) TYPE: 1. COMPOSITE I. COMPOSITE OMP I. COMPOSITE IA_Q%Hﬁggllﬁ OMPOSIT

ALUMINUM ~ 278 73 B 87
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TABLE 14.5.2 AHALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOY CITE
BUILDING SANITARY EFFLUENTS

%EA REQUEST: 012
LOCATION: BUILDING 331 SANITARY EFFLUENTS

SAMP NO: L1012282C  LLO12282D 110122938  LL012293C  LLO12306B  LLO12306C
METALS, INCLUDING CR+6 SDG NO: LLO003043F  LL012022C  LLOG3045F L801041G  LL012066B  LLOD10G1G
T [§174 ) TYPE: T, QOMSQSﬁlﬁ 1. COMPOSITE I, QQ?%Q%E[E I, COMPOSITE C
BARIUM 25 B 14 B 14 B
CADMIUM 5B 5.6 B 2.7 B
CALCIUM 11800 9660 7520
CHROMIUM 32 ; 25 , 6 U
COPPER 1900 626 272
IRON 926 . 360 376
LEAD , 8.7 5.6 12
MAGNESIUN 2160 B 1780 B 1260 B
MANGANESE 27 18 18
MERCURY : 8.25 0.11 B .15 B
NICKEL , 9.4 B 6 U 6.3 B
POTASSIUM 14000 15000 160600
SILVER 6.18 36 6u
SOBIUM e 26000 33000 15900
ZINC 278 E 158 E 123
SAMP NO: LLO12282A  LLO12306A
EXTRACTABLE ORGAMNICS SDG NO: Dlos Dl1o7
(UG” TYPE:
BERZGIC AC 8
BISC2-ETHYLHEXYL)PHTHALATE 28 B 39 B
BUTYLBENZYLPHTHALATE 13 0 3
4-METHYLPHENOL 13U 1 J
% CAFFEINE (27.10) 19 4
% CAFFEINE (27.16) 30 4
x UNKNOWN 17.56) 23 4
% UNKNOKWN (17.90) 18 J
% UNKNOWN ¢19.08) 8 J
% UNKNGWN (19.23) 12 J
* UNKNOHN (22.85) 10 JB
% UNKNOWN (22.99) 66 4
* UNKNOWN (25.12) 18 §
X UNKNOWN (25.82) 23 3
% UNKNOWN (25.94) : 85 J
% UNKNOWN (27.17) 8 J
% UNKNOWN (27.26) C2Y J
% UHKNOWN (28.27) 19 J
¥ UNKNOWN (28.37) : 67 4
% UNKKROWN (28.59) 240 J
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S&A REQUEST: 012
LOCATION: BUILDING 331 SANIT
MEDIUM:  SURFACE WATER

ARY EFFLUENTS

EXTRACTABLE ORGANICS

(61.75)

HYDROCARBON (21
HYDROCARBON
HYDROCARBON
HYDROCARBON
HYDROCARBON
HYDROCARBON (26

UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOKWN

VOLATILE ORGANICS

(UG/L)
ACETONE
BENZENE
CHLOROFORM
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE
1,1,1-TRICHLORDETHANE
¥ DISULFIDE, DIMETHYL(16.98)
¥ DISULFIDE, DIMETHYL(17)
¥ ETHANOL(5.38)
* UNKNOWN(G.1)
¥ 2-PROPANOL(8.79)

SAMP NO:
SDG NO:
TYPE:

LL012282A
D106

9J

650 J

&
wn
G

(]
SO SON
G G G o o G

SAMP NO:
SDG NO:
TYPE:

LL012613A
6912

N
MR UN UL
Cot QG

LLO12306A

D107

I, COMPOSITE
720

19
29

G o G

350
470

1600
35
24

100
36

el Gl o Gl

LLO12624A
0913

1

LH NGO wm
e = CC.C <

[
-3

LL012635A
G913

1

Sntnwt~§NGm
Lt &

QBAE.____i__ QRA!"Z‘IE“ QRAE__F_ji__ GRAB

LL9121346A
0817

LL912258A
0819

GRAB

0 D L =t 00 Ln OO,
E it S

[~

- - ]

2
1

L7 bt PN N~ L9y e
Clnblnln SO
- 224

LL912269A
0819

23
2
19

Vit NN

14

B
J

JB
JB
JB
V)
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2
BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S&R REQUEST: 012
LOCATION: BUILDING 331 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO1 LL912394A LL912407A
0823 .

VOLATILE ORGANICS SDG NO: 0823
(ugrsL) TYPE: GRAB GRAD
22 B 460 BE
BENZENE 34 34
CHLOROFORM 19 19
ETHYLBENZENE 54 5U
METHYLENE CHLORIDE 54 5u
TOLUENE 1 JB 1 4B
1,1,1-TRICHLOROETHANE 24 5U
¥ DISULFIDE, DIMETHYL(16.98)
¥ DISULFIDE, DIMETHYL(17)
% ETHANOL(5.38)
¥ UNKNOWN(4.1)
% 2-PROPANOL(8.79) 24 J
S SAMP MO: LL012282E LL012293D LLO12306D
RADIOCHEMISTRY SDG NO: LLL7Z267 LLL7264 LLLzagz
L cizL) TYPEv £ Atk
GROSS-BETA 68 57 51

S8A REQUEST: 012
LOCAaIORz Usuanxusrgéx SANITARY EFFLUENTS
MEDIUM: SURFACE WA

CONDOEFVTTY CHaP e o “°’%§F—%Wﬁl—%%%

PH (UNITS)
TEMPERATURE (DEG C)

Pﬁ CUNITS
TEMPERATURE (DEG C) 26

' E%%%e MEASUREMENTS SAMP NO: LL9]2178 LLQ}Z%%Z LL!%Z%SE___; LLﬁlgééé____ Liﬂ%gggﬂ
ITY (MS/CH) 0.249 0. . 0.1 .0

8 8.6 8 8.5 7.9

29 29 29 28
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
BUILDING SANITARY EFFLUENTS

S§ZA REQUEST: 012
LOCATION: BUILDING 511 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO: LL012317C LLO12317D LL012328B LLO12328C LLO12339B LL012339C
METALS, INCLUDING CR+6 SDG NO: LLOO3043F LL012022C - LLDO03043F LL012022C LL012066B LL0010416G
UG/ L) TYPE: 1. COMPOSITE I. COMPOSITE 1*_ggugg%11ﬁ 1. COMPOSITE Y. COMPOSITE I. COMPOSIYE
UM 232 51 332
ARSENIC 30 UN 30 UN 35 B
BARIUM 18 B 11 B 12 B
CADMIUM 33 3B 5.3
CALCIUM 6800 6180 6250
CHROMIUM 12 6 U 6 U
COPPER 61 24 B 36
IRON _ 692 289 493
LEAD 83 12 19
MAGNESIUM 1080 B 621 B 626 B
MANGANESE 29 16 20
MERCURY 0.05 B 0.06 B 0.18 B
NICKEL 6.9 B 7.2 B 7.2 8
POTASSIUM 6100 760 B 7600
SODIUM 9260 , 10900 7630
ZINC 195 E 72 E 152
SAMP NO: LLO12679B LL012679C LL022630B LL012680C LL012691B LLO12691C
METALS,(égctgnzne CR+6 ?335"0' LLO01041F LL012011D LLOD3043F LL012011D LLOO10G1F LLO12011D
4 s RINSATE = Rlﬂirgg_i___ RINSATE
ACOMINUM Rl”iA%%_U___ 50
ARSENIC 30 UN 30 UN 30 UN
BARIUM 2 U 3.3 B 9.5 B
CADMIUM 24U 2.3 B 2.1 B
CALCIUM 200 U 200 U 200 U
CHROMIUM 6 U 6 U 6.1 B
COPPER 3 U 10 U 3.9 B
IRON 20 U 127 20 U
LEAD 0.5 B 0.6 B 0.45 U
MAGNESTUM 10 U 11 B 10 U
MANGANESE 3 50 3 U
MERCURY : 0.03 B 0.02 B 0.03 B
NICKEL 6 U 8.3 B 6
POTASSIUM 100 U 100 U 100 U
SODIUM 200 U 415 B 200 U
ZINC 6.5 B 4 BE 6.8 B
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TABLE L6.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
BUILDING SANITARY EFFLUENTS

S&A REQUEST: @12
LOCATIBNeSBhUltnluﬁ 511 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NOs LLO12704B LLglr2704C

METALS, INCLUDING CR+6 SDG NO: LLOO3043F LLoi2e22c
(UG7L) TYPE:
ATOHINUM
ARSENIC 30 UN
BARIUM 2 u
CADMIUN 2 U
CALCIUM 200 U
CHROMIUM 6 U
COPPER 10 U
IRON 33 B
LEAD 6.5 B
MAG&ESIUM 10U
MANGANESE 5 U
MERCURY 0.02 B
NICKEL 6.2 B
POTASSIUM 100 U
SoDIUM 200 U
ZINC 21 E

SAMP. NOs LLO12317A thlZSS?A LLO12679A LLBIZSBDA LLB12691A LLO127064A
EXTRACTABLE ORGANICS SDG Nu: D105 D113 D105 D113 D11l

e I Copgoguie . "congogire Elbsafy o KikSATE  EISLoplgtc FIELD e

6 u
BENZOIC ACID 93 260 56 U 65 U 56 U 50 U
BIS(2-ETHYLHEXYL JPHTHALATE 86 B 400 BE 10 J 6 JB 10 J 10 U
BUTYLBERZYLPHTHALATE 13 4 4 J 11y 130 11 u 10 U
DI-N-BUTYLPHTHALATE “13° 4B 4 J 11u 13 0 11 u 10 U
DIETHYLPHTHALATE 54 13 u 11 v 13 v 11 U 10 U
% BENZENE ACETIC ACID (17.81) 110 J
% BENZENE ACETIC ACID (17.89) 29 J
% CAFFEINE (27.15) 41 J
% CAFFEINE (27.23) 160 J
X INDOLE-2,3-DIONE (25.09) 18 J
3 PHIHALIC ANHYDRIDE (18.78) 18 J
% UNKNOWN (12.17) 24 J
% UNKNOWN (12.37) : 9 J
% UNKNOKWN (12.53) 23 J
% UNKNOWN (13.11) 160 J
% UNKHOHWN (16.04) 18 4
% UNKNOWN €(16.36) 16 4
% UNKNOWN (16.60) 19 4
% UNKHOWN (17.78) 37°3
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S8A REQUEST: 012
LOCATION: UBUIEDING 511 SANITARY EFFLUENTS
MEDIUM: SURFACE WATER

SAMP NO: LL012317A

EXTRACTABLE ORGANICS SDG NO: D105
(UG/L ) TYPE:

¥ UNKNOWN (19.83)

* UNKNOWN (21.73)

% UNKNOWN (22.84)

% UNKNOKWN (22.94) 23 J
% UNKNOWN (23.12)

% UNKNOWN (23.88) 15 J
X UNKNOWN (25.84)

¥ UNKNOWN (26.02)

% UNKNOWN (26.37)

¥ UNKNOWN (28.25)

¥ UNKNOWN (28.30) 319
% UNKNOHN (28.36)

% UNKNOWN (28.48) 77 JB
% UNKNOWN (28.51)

%X UNKNOWN (28.67) 23 J
% UNKNOWN (28.74)

% UNKNOWN (29.51)

¥ UNKNOKWN (29.79) 14 J
¥ UNKNOWN (29.84)

¥ UNKNOWN (30.71)

¥ UNKNOKWN (30.74) 65 J
% UNKNOWN (30.84) 160 J
¥ UNKNOWN (30.92)

% UNKNOWN (30.93) 52 JB
% UNKNOWN (30.97)

% UNKNOWN (31.11) 800 J
% UNKNOWN (31.19)

% UNKNOWN (31.80)

¥ UNKNOWN (32.53)

% UNKNOWN (32.95)

% UNKNOWN (33.41)

% UNKNOWN (33.64)

¥ UNKNOKWN (33.68)

% UNKNOKN (33.81) 60 J
% UNKNOWN ACID (25.86) : 24 J
% UNKNOKN PHTHALATE (26.61) 17 3

LL012339A
D107

I. COMPOSITE

50

230

210
35

47

220
18

12

1200

J

Cn G G e G

LLO12679A
D113

11L012680A
P10

5 13
RINSATE ~ FIELD BLANK FIELD BLANK

3
6

47

32

95

10

J
J

LL
D1

012691A

10 J

LLO12704A
D111l
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TABLE L6.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM
BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

UEST:
LOCATION: BUILDING 511 SANITARY EFFLUENTS
)

SAMP NO: LLO12646A

VOLATILE EgGANICS SDG NO: 0912
/

CHLOROFORM 2
ETHYLBENZENE

METHYLENE CHLORIDE

TOLUENE

XYLENE (TOTAL)

% C3H7-CYCLOHEXANE(37.49)

%X C3H7-CYCLOHEXANE(40. 16)

% C3H7-CYCLOHEXANE(47.97)

x ?RICﬂlORﬁTRIFLﬁQRGETHAN(12 87)
¥® UNKHOHN(33.19)

% UNKNOWN(42.38)

% UNKNOWN(49.55)

% UNKNODWH(52.76)

% UNKHOWN(55.87)

X UNKHOWN(58.41)

% 2-PROPANOL(B.79)

WOHON -
(44

SAMP NO: EL912316A
SDG NO: 0822

VOLATILE ORGANICS
(UGsL) TYPE:

LLOLI2657A LLO12668A LL312178A
6913

;

W
NG o et (N (N

Pt ot pt
N O pud
8 ol

DY S 00 ST L i Y T SR Y Y

1191229
9

LN N
o G50 Carw G

2A

LL912305A

[+

[

~n

Pt
[ =

PO R RO
Cooe Con G G BFF

st

1
CHLOROFORM 1
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE
XYLENE (TOTAL)
C3H7-CYCLOHEXANE(37.49)
CSH?—CYCLOHEXANE(46 16)
C3H?-CYCLOHEXANE(47.97)
TRICHLOROTRIFLUORGETHAN(12 87)
UNKHOWNC33.19)
UNKNOWN(42 .3

I NN NG O
Cow Com G G O]
-4~ 24
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TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

BUILDING SANITARY EFFLUENTS

DRAFT DO NOT CITE

S&A REQUEST: 012

LOCATION: BUILDING 511 SANITARY EFFLUENTS

MEDIUM: SURFACE WATER

RADIOCHEMISTRY

(PCiszL)
G-ALPH
GROSS-BETA

RADIOCHEMISTRY

(PCIZL)
G-ALPH
GROSS-BETA

SAMP NO: LLO12317E LL012328D LLO12339D LL012679D

SDG NO: LLL7267 LLL7264 LLL7292 LLL7216
TYPE: 1. COMPOSITE 1, COMPOSITE
0 32 .5 0
20 0 57 62

SAMP NG: 11012704D
SDG NO: LLL7245

LLO12680D
LLL7267

0
27

LLO12691D
LLL7216
EIELD BLANK
27
0

TYPE:
8
49
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48 LLNL Environmental Problem 3: Runoff/Sediment from the Building 612

Staging Area

Request Number: 13.

Requester: R. Basinski.

Finding and Basis: Hazardous and radxoactave wastes are stored in the Building
612 waste staging area. Runoff from precxpttatlon and/or releases from
containers in the Building 612 waste staging area containing hazardous
constituents may have reached the stormwater drainage system.

4.8.1 Sampling and Analysis Objectives

Statement:  Samples were to be collected to determine if contaminants were
present above normal levels in the sediments from the stormwater drainage
system outside the Building 612 waste staging area. |

Supporting Information: The staging area was bermed, but the berm was open at
the lower end of the yard. Liquids draining from the bermed area had free
access to the stormwater drainage system through this opening in the berm.

4.8.2 Sampling and Analytical Design
4.8.2.1 Sampling Design

Request 13: Runoff/Sediment from the Buiding 612 Staging Area (Fig. L4.3).
Four grab sediment samples were to be collected from the ditch to the depth of
the sediment (Sampling Method: Reference E.5.3.1). Sampling was started at
approximately 1315 on 11AUGS87. The temperature was about 80CF, and there
was litte or no wind. The ditch to be sampled was approximately 3 ft wide.
Because of potential outside influences above the suspect area, the sampling was
to start above the area and cover the suspect area. The area was considered
homogeneous with respect to physical considerations, but potentially
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heterogeneous with respect to contaminant considerations. Because heterogeneity

could only be suspected and not absolutely identified, and low concentrations of

potential contaminants were suspected, a sampling approach that would recognize

potential outside influences was used. The area was not stratified and composite

samples were not taken. Starting 10 ft above the area where suspected runoff

from the waste staging area initiated, the ditch was to be divided into an 80-

segment grid, with samples collected at randomly selected segments. However,

when the Sampling Team arrived on-site, they found that the ditch was only 60
ft long; therefore, only three sample locations were used.

Samples collected were LL013012, LLO13023, and LLO13034 at grids 6, 26, and 46,
respectively.  Sample LLO13045 (grid 66) was not collected. Because the
suspected runoff from the area would result in continuous “"charging" of the
ditch, the necessity of collecting a subsurface sample was eliminated. Small bits
of asphalt were seen in the first 6 in. of sediment at all three sampling
locations. These samples were collected between 1320 and 1342. The sampling
area was located to the west of the 629 storage area and not to the west of the
612 staging area as previously believed. Automobiles traveling on the nearby
road may have affected the samples.

4.8.2.2 Analytical Design
The parameters analyzed for LLNL Environmental Problem 3 were volatiles,

semivolatiles, ICP-metals, gross alpha, gross beta; special interest in chlorinated
solvents. No field measurements were required.
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4.8.3 Field and Analytical Data
Field Data: NA
Field Data Evaluation: NA

Metals. Analytical data for metals in sediment are presented in Table L4.3.3. Of
the 18 metals detected, the following 3 were below the CRQL or the IDL in all
three samples: lead, silver, and sodium. Of the remaining metals detecteq,
barium ranged from 153 to 272 mg/kg; beryllium was 0.92 mg/kg, cadmium was
1.1 mg/kg; chromium ranged from 31 to 57 mg/kg; copper, 19 to 22 mg/kg;
nickel, 34 to 67 mg/kg; and zinc, 33 to 51 mg/kg. Other metals detected were
aluminum, calcium, cobalt, iron, magnesium, manganese, potassium, and vanadium.

Volatile organics. Analytical results for volatiles are presented in Table L4.3.3.
Acetone and methylene chloride were detected in all three samples taken for this
environmental problem. A small amount of toluene was detected in one of the
samples. The highest concentration of any of the volatiles in these samples was
25 ug/kg of methylene chioride in sample LL013012.

Extractable organics. Analytical data for semivolatile organic compounds are
presented in Table 4.3.3. Fourteen compounds were detected in two of the
samples, and five compounds were detected in the remaining sample. Diacetone
alcohol was estimated to be in excess of 20 mg/kg in two of the samples and at
17 mg/kg in the third. The next highest (estimated) concentration was 4.3
mg/kg of an unknown. All other cdmpounds detected were measured or
estimated in concentrations of less than 2 mg/kg, and most were less than 1

mg/kg.
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Radiochemistry. Sediment samples averaged 8500 and 26,000 pCi/kg of gross
alpha and gross beta, respectively. However, sample LL013012 was the highest

with readings of 16,000 and 38,000 pCi/kg gross alpha and beta, respectively.
Analytical Data Evaluation:
Metals. The following metals of interest were detected above the CRQL in the

samples for Request 13: barium, beryllium, cadmium, chromium, copper, nickel,
and zinc.

Volatile organics. Low levels of methylene chloride were found in samples, but
not in the blank.

Extractable organics. Diacetone alcohol had the highest concentration in these
samples (17 to 28 mg/kg).

Radiochemistry. Three sediment samples from the Building 612 staging area were
analyzed for gross beta and gross alpha. Results are given in Table L4.3.3.

4.8.4 Limitations and Qualifications

Data Quality Level: The sampling plan and sampling are rated Quality Level I
The analytical data are Quality Level Il

Field Data: Three grab samples instead of four were taken because the length
of the ditch was only 60 ft instead of the 80 ft originally estimated.

Analytical Data: Most of the compounds were Quality Level Il for volatiles and
semivolatiles with the exception of diacetone alcohol. The plan called for
special attention to chlorinated solvents. None of the tentatively identified
compounds contained chlorine and others were marked "unknown" and could not
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be evaluated for chlorination. Details on analytical data quality levels are given
below. -

Metals. The serial dilution and spiked samples were out of control limits with
respect to nickel.

Data are Quality Level | except manganese, nickel, and selenium which are
Quality Level Il in all three samples.

Volatile organics. Acetone levels were similar to those detected in trip blanks.
Toluene was detected only in one sample at a level too small to quantify.

Almost all of the entries in the data quality summary for this environmental
problem were Quality Level il. In all but one of these cases, the compound was
tentatively identified via mass spectrometry.

Extractable organics. All concentrations were estimated. With a single

exception all compounds were tentatively identified or listed as unknowns. The
. data are Quality Level Il due mainly to tentative identification by mass
spectrometry.

Radiochemistry.  Radiological instrumentation was calibrated daily.  Instrument
backgrounds and efficiencies were also determined. Because control sample
results were within 10% of their true value, radiological data are considered
reliable.
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Environmental Problem: LLNL 3
Request Number: LLNL 13

Quter Loop Road

Y

LL013034
(Grid 46)

LL013023
(Grid 26)

LL013012
(Grid 6)

N
Culvert %

Avenue H

Figure L4.3. Runoff/Sediment from the Building 612
Staging Area (LLNL Request 13)
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TABLE L4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT CITE

RUNOFF/SEDIMENT FROM THE BUILDING 612 STAGING AREA

S&A REQUEST: 013

eSl-v

LOCATION: RUNOFF/SEDIMENY FROM BUILDING 612 STAGING AREA
MEDIUM: SEDIMENT
SAMP NO: L1L013012C LL013023C LLO13034C
METALS, INCLUDING CR+é SDG NO: LLOl1l6l10C LLol1lo0l0C LLollo10C
(MG/KG) TYPE: GRAB GRAB
ALUMINUM 31300 % 12200 x 0400 %
BARIUM 272 175 153
BERYLLIUM 0.92 0.48 B 0.45 B
CADMIUM 1.1 0.67 B 0.48 B
CALCIUM 5070 % 3320 x 3000 x
CHROMIUM 57 E 32 E 31 E
COBALT 10 9.9 11
COPPER 22 19 19
IRON 31700 x 16500 x 15600 x
LEAD 8.8 B 11 B 3.4 B
MAGNESIUM 5780 3440 3230
MANGANESE 628 x 578 % 650 x
NICKEL 67 Nx 39 N 36 N
POTASSIUM 3700 2700 2300
SILVER 0.98 B 0.94 U 1.3 8
SODIUM 396 B 200 B 137 B
VANADIUM 59 38 43
ZINC 51 33 33
SAMP NO: LLO013012B LL0130238 LLO130346B
EXTRACTABLE ORGANICS SDG NO: LLOO1018 LL001018 LLoolols
ugs TYPE: GRAB GRAB
-~ETHYLHEXYL )PHTHALAT 4600 U 380 U 0J
¥ ALIPHATIC HYDROCARBON ( 4.88) 790 J
% ARYL HYDROCARBON ( 8.22) 220 J 550 J
% DIACETONE ALCOHOL ( 6.26) 17000 J
¥ DIACETONE ALCOHOL ( 6.35) 23000 J 28000 J
¥ POSSIBLE ALCOHOL ( 7.73) 140 J
¥ POSSIBLE ALIPHATIC KETO (3.43) 420 J
X POSSIBLE AMIDE/AMINE ( 6.85) 2640 J
¥ POSSIBLE AMIDE/AMINE ( 7.91) 366 J 800 J
¥ PROBABLE ALIPHATIC HYDR (3.39) 250 J
¥ PROBABLE ALIPHATIC HYDR (4.89) 1600 J
¥ UNKKNIWN ¢ 4.58) 190 J
X UNKNOWN ( 5.62) 2200 J
¥ UNKNOWN ( 5.65) 1200 J
%X UNKNOWN ( 5.82) 4300 J
¥ UNKNOWN ( 6.61) 120 J
¥ UNKNOWN ( 6.85) 160 J
% UNKNOWN ¢ 7.07) 360 J 760 J
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TABLE L4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3
RUNOFF/SEDIMENT FROM THE BUILDING 612 STAGING AREA

DRAFT DG NOT CITE

SER REQUEST: 01

LOCATION: RUNOFF/SEDIMENT FROM BUILDING 612 STAGING AREA

MEDIUM: _ SEDIMEN!

EXTRACTABLE ORGANICS
4

BB DD
SN O D
ot ot e St Nt St et

VOLATILE ORGANICS
. 6/KG)

0
METHYLENE CHLORIDE
TOLUENE

RADIOCHEMISTRY
cls

~ALPH
GROSS~BETA

SAMP KO LLO13012B LLOL13023B LLO13034B
SDG NO: LLOO1O18 LLoo1018 LLOO1018
TYPE: 8] B
260 J 70°)
130 J
840 J
400 J
250 J
82 J
280 J
SAMP NO: LLO13012A LLO13023A LLOL13034A
¥$gEN0: 0829 ggg; g;gg
1
5 i8' B (3 ]
25 17 8
2J 6 79
SAMP NO: LLO13012D tLel3023p LLO15034D
SDG NO: LLL7283 LLL7283 LLL7283
TYPE: G
000 400
38000 22000 18000
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4.9 LLNL Environmental Problem 4: Retention Tanks and Sumps

Request Numbers: 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, and 26.

Requester: J. Boros.

Finding and Basis: Toxic and hazardous pollutants may be released to the
publicly owned treatment works or to groundwater as a result of the discharge
of retention tanks to the sanitary sewer system. The net result is off-site
migration of toxic metals, radioactivity, and possibly organics.

4.9.1 Sampling and Analysis Objectives

‘Statement: Tanks and sumps included in this environmental problem were to be
examined to determine if the constituents listed in section 4.9.2.2 were present
‘at method detection levels.

‘Supporting Information: Retention tanks were not being adequately
characterized. (Tanks were most frequently analyzed for radioactivity, metals,
and pH, but there was little analysis for organics.) Migration to groundwater
was of concern because sewer integrity was in question due to known
infiltration/exfiltration through cracks, possibly earthquake induced.  Tanks
selected for sampling represented a cross-section of all tanks and included tanks
that were old and new, large and small, with good and poor pass/fail test
results, tanks that were known to have leaked in the past, and tanks of
different construction materials.
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4.9.2 Sampling and Analytical Design
4.9.2.1 Sampling Design

A grab sample (Sampling Method: Reference E4.2.3B and E4.2.4) was to be
collected from each of the 13 tanks or sumps included in this environmental
problem. These tanks were selected by the DOE Survey Team based on their
review of site information. Coordination with LLNL personnel was needed to
collect representative samples from tanks or sumps that were not in tandem. All
tanks or sumps were believed to be accessible from the top and equipped with a
pump that could be used to mix the contents before sampling. Although mixing
could affect the volatiles, this is the normal operation when the effluent is being
discharged to the sanitary system, so the analyses would yield an accurate
sample of what was routinely being discharged. The tanks were considered a
homogeneous population. Although there were specific differences in suspected
discharges, there was enough commonality in discharge to make this assumption.
To further assure and support this assumption, each parameter was requested at
least three times. The sample was to be collected when the tank/sump was at
least half full. The contents of the tank or sump were mixed manually or by
pump for at least 2 min before the sample was collected. The TIP was used as a
safety precaution when the tanks were being sampled.

Individual requests for LLNL Environmental Problem 4 are described below.

Request 14: Building 131, Tank 21R (Fig. 4.4a). This tank was selected because
it was a larger (4000 gal.), older (1971), rubber-lined concrete tank. LLNL
continuously analyzes the tank for only alpha, beta, copper, chromium, nickel,
zinc, pH, and tritiated water. This was a sclo tank with no backup. Data on
other metals used in Building 131, plus organics and tritium, were needed. This
tank was 12 ft x 12 ft and 7 ft deep. At the time of sampling, there was
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approximately 3 ft of water in the tank. The tank was pumped for 2 min prior
to sampling. Sample LL014013 was cgthcted from 1622 to 1630 on 04AUGS7. ‘

Request 15: Building 141, Sump 41R (Fig. 4.4b). This sump was selected because
it was a small (450 gal), new (1980), polyvinyl chloride (PVC)-lined concrete
sump. It was being analyzed for alpha, beta, copper, chromium, nickel, zinc, and
pH. Data on other organics, beryllium, mercury, fluorides, and nitrates were
needed.

At the time of sampling, there was approximately 18 in. of water in the sump.
It was approximately 6 ft from the cover to the water surface. The stainless
steel dipper was rinsed, and QC rinsate LLO1502 was collected at 1425 prior to
sampling the sump. The Sampling Team arrived at the site at 1505 on 04AUG87.
The sump could not be mixed by pumping, as had been assumed in the sampling
plan, so the sump contents were stired for 2 min. Sample LLO15014 was
collected at 1530. The sky was clear and the temperature was 94°F. '

Request 16: Building 141, Sump 42R (Fig. 4.4c). This sump was selected because
it was a small (450 gal.), new (1980), PVC-ined concrete sump. It was being
analyzed for alpha, beta, copper, chromium, nickel, zinc, lead, and pH. Data on
other organics, beryllium, mercury, fluorides, and nitrates were needed.

Sump 42R was located east of Building 141 and was the northemmost of three
sumps. The 2 ft x 2 ft cover was removed for access, and water was dipped
using a stainless steel dipper. The distance to the water was approximately 25
ft. The contents were agitated by raising and lowering the ,dipper, Sample
LLO18015 was collected at 1054 on 13AUG87. The weather was clear and windy
with a temperature of approximately 80°F.
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Request 17: Building 141, Sump 43R (Fig. 4.4d). This sump was selected because
it was a small (450 gal.), new (1980), PVC-lined concrete sump. It was being
analyzed for alpha, beta, copper, chromium, nickel, zinc, trichloroethylene (TCE),
acetone, and pH. Data on other organics, beryllium, mercury, fluorides, and
nitrates were needed.

Sump 43R was located to the east of Building 141. It was the southernmost in a
series of three sumps. The conditions of sampling were the same as described
for sump 42R. The distance to the contents was approximately 7 ft. There was
a strong, possibly organic chemical odor in the sump. Sample LLO17016 was
collected at 1118 on 13AUGS87.

Request 18: Building 151, Tank 21R (Fig. 4.4e). This tank was selected because
it was a large (4000 gal.), old (1972) sump constructed of concrete. It was
being analyzed for alpha, beta, pH, and trittum. Analyses for organics, metals,
fluorides, and nitrates were needed.

Tank 21R was a sump for wastes (lab sinks, drains, etc.) from Building 151. The
contents were circulated to tank 22R for retention and pumping for disposal.
When the sump tank (21R) was filled, it was transferred to tank 22R for
retention. The distance to the contents was approximately 12 to 15 ft. The
contents could not be circulated or agitated for sampling. Sampling was done
with a stainless steel dipper. A PID reading of 14 ppm (benzene equivalent)
was noted. Bottle E (TOC) was not collected. Instead bottles F through | were
renamed E through H. Sample LLO18017 was collected at 1345 on 13AUGS87. The
day was clear and warm (90°F), with gusty winds.

Request 19: Building 151, Tank 22R (Fig. 4.4f). This tank was selected because
it was a large (4000 gal.), new (1983) steel tank. It was being analyzed for
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‘alpha, beta, pH and tritum. Analyses for organics, metals, fluorides, and
nitrates were needed. '

Tank 22 was the retention tank, receiving wastes from the 21R sump at Building
151. The waste was held until analyzed and either disposed of or treated for
disposal. A PID reading of 13.5 ppm (benzene equivalent) was recorded in the
tank headspace. The distance from the tank access to the tank contents was
approximately 4 to 5 ft. No agitation or mixing was possible before sampling.
Samples were collected with a stainless steel dipper. Sample LLO1S018 was
collected at 1405 on 13AUGS7.

Request 20: Building 222, Tank 21R (Fig. 4.4g). This tank was selected because
it was a large (9800 gal.), old (1970), PVC-ined concrete tank. It was being
analyzed only for alpha, beta, copper, chromium, nickel, zinc, and pH. Data on
other metals, cyanides, and organics were needed.

The Sampling Team arrived at the site at 1015 on 11AUGS87 and spoke with R.
Sands about the location, design, and use of the tank. He said tanks 21R and
22R at Building 222 were two of the larger tanks on the compound and the most
frequently used. The recirculating pumps were turned on and allowed to run for
approximately 15 min prior to sampling. Mr. Sands said this was their normal
procedure prior to sampling and prior to discharge. The level meter indicated
that tank 21R contents were 75 in. deep. Recirculation was performed to get a
homogeneous mixture and to get the sludge off the bottom of the tank. Sample
LLO20011 was collected at 1050. The temperature was approximately 750F with a
clear sky, low humidity (20%), and winds at 0 to 5 mph.

Request 21: Building 222, Tank 22R (Fig. 4.4h). This tank was selected because
it was a large (9800 gal), old (1970), PVC-lined concrete tank. It was being
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analyzed for alpha, beta, copper, chromium, nickel, zinc, and pH. Data on other
metals, cyanides, and organics were needed.

This was the second of two tanks sampled at Building 222. Standing water in
tank 22R was approximately 13 in., as indicated on the level meter.
Recirculation pumps could not operate with this amount of fluid, so the tank was
manually mixed with the dipper. Sample LL021012 was collected at 1145 on
11AUG87. The temperature was approximately 80°F with a clear sky, low
humidity, and winds at O to 5 mph.

Request 22: Building 231, Sump 31R (Fig. 4.4i). This sump was selected because
it was a small (250 gal.), old (1959), tar-lined concrete sump. It was being
analyzed only for alpha, beta, silver, berylluim, total identifiable chlorinated
hydrocarbons (TICH), pH, tungsten, and yitrium. The sump “failed" the analysis
(usually high alpha) 30% of the time. Data on conventional metals, other
organics, and uranium were needed.

There was a deviation from the sampling plan for this request.  Sampling
personnel could not obtain access to the area of the sump to be sampled, but
were assured by two LLNL personnel that the sump had been closed and filled
with sand. Sump 41R was sampled instead. Because sump 41R did not have a
pump for mixing the contents, the sample was collected by pumping the contents
to a tank and collecting from the top of the tank. Sample LL022013 was
collected at 1149 at this site. QC rinsate LL022024 was taken at 1040 prior to
collection of the first sample at Request 22.

Request 23: Building 231, Sump 33R (Fig. 4.4j). This sump was selected because
it was a small (250 gal.), old (1959), unlined concrete sump. It was being
analyzed only for alpha, beta, silver, berylium, TICH, pH, tungsten and yttrium.
The sump “failed" the analysis (usually high alpha) 30% of the time. Data on
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conventional metals, other organics, and uranium were needed. The sump to be
sampled was observed by Sampling Team members to have been closed and filled
with sand, so it was not sampled. No other sump was sampled in its place.
Sample LLO23014 and field preservative blank LL023025 were not collected.

Request 24: Building 298, Tank 41R (Fig. 4.4k). This tank was selected because
it was a small (300 gal.), new (1983), fiberglass tank. It was being analyzed for
alpha, beta, silver, beryllium, copper, TICH, tritiated water, and pH. This was a
solo tank with no backup Data on other metals and nonchlorinated organics
were needed. ’

The Sampling Team arrived at the site at 1405 on 11AUG87 and spoke with the
operator about the sump, tank design, and use. Team members were told that
the waste went from the building to the sump, then the holding tank, and was
then discharged if the analysis passed. The sump portal was too small for
samplers to obtain samples from the sump. Consequently, the operator Vpumped
approximately 100 gal. from the sump to the holding tank, and the sample was
obtained from the tank. This was the same procedure LLNL used to sample the
sumps. As stated in the field logbook, “The total volume in the tank after
adding 100 gal. from the sump was approximately 500 gal." Sample LL024015 was
collected at 1420. The temperature was 85C° to S0OF, with a clear sky, low
humidity, and wind 0 to 5 mph out of the northwest.

Request 25: Building 321, Sump 31R (Fig. 4.4l). This sump was selected because
it was small (200 gal.), old (1958), and constructed of concrete. It was being
analyzed only for alpha, beta, and pH. Data on metals, cyanides, oils, organics,
nitrates, mercury, and uranium were needed.

The Sampling Team arrived at the site at 1015 on 12AUG87. The temperature
was approximately 700F, and the sky was hazy. Sump 31R held approximately
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200 gal. and pumped into two retention tanks. Mixing was not routinely done
in the sump, but afterwards in the tanks. The contents of the sump came from
the metallurgy and ceramic labs, per J. Loftis. The waste was recirculated in
the tanks, sampled, and sent for analysis. The ORNL Sampling Team manually
stired the contents of the sump prior to sampling. The sump depth was
approximately 4 ft, and there was about 1 ft of solution in the sump at the time
of sampling. The tank numbers were TWCH-1 and TWCH-2. Sample LL025016
and field preservative blank LL025027 were collected at 1030 and 920,
respectively. The Sample Request Log Sheet did not match the DOE LLNL
Survey Sampling and Analysis Plan. The Log Sheet was corrected.

Request 26: Building 492, Sump 41R (Fig. 4.4m). This sump was selected because
it was large (2800 gal.), new (1984), and constructed of concrete and steel. |t
was being analyzed only for copper, chromium, nickel, zinc, TICH, percent of
ethanols, and total dissolved solids (TDS). There was no backup sump. Data on
radioactivity, uranium, and nonchlorinated organics were needed.

The Sampling Team arrived on-site at 1500 on 12AUG87. The temperature was
approximately 90CF, the sky was clear, and there was little to no wind. The
water surface was approximately 20 ft below the top of the sump. The depth of
the water was undetermined. The contents of the sump were light pink in color

with a pungent, putrid odor. Sample LL026017 was collected at this sump at
1510.
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49.22 Analytical Design

The parameters analyzed and/or measured for LLNL Environmental Problem 4
were as follows: :

NOTE: For Requests 14 through 26, a positive volatile field resuit
indicated the need to obtain an additional sample for
semivolatile analysis or to evaluate a solid fraction for
semivolatiles.

Request 14: The parameters analyzed were volaties, ICP-metals, AA-mercury,
gross alpha, gross beta, tritium, and gamma scan. Field measurements taken
were sample temperature ‘and pH. PID readings were taken as a safety
precaution when sampling tanks. :

Request 15: The parameters analyzed were volatiles, ICP-metals, gross alpha,
gross beta, uranium, AA-mercury, and anions. Field measurements taken were
sample temperature and pH. PID readings were taken as a safety precaution
when sampling tanks. ‘

Request 16: The parameters analyzed were volatiles, ICP-metals, gross alpha,
gross beta, uranium, AA-mercury, and anions. Field measurements taken were
sample temperature and pH. PID readings were taken as a safety precaution
when sampling tanks. R

Request 17: The parameters analyzed were volaties, ICP-metals, gross alpha,
gross beta, uranium, AA-mercury, and anions. Field measurements taken were
sample temperature and pH. PID readings were taken as a safety precaution
when sampling tanks. | !
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Request 18: The parameters analyzed were volatiles, ICP-metals, AA-mercury,
gross alpha, gross beta, uranium, and anions. The field measurements taken were
sample temperature and pH. PID readings were taken as a safety precaution
when sampling tanks.

Request 19: The parameters analyzed were volatiles, ICP-metals, AA-mercury,
gross alpha, gross beta, uranium, and anions. The field measurements taken were
sample temperature and pH. PID readings were taken as a safety precaution
when sampling tanks.

Request 20: The parameters analyzed were volatiles, ICP-metals, AA-mercury,
cyanide, gross alpha, gross beta, gamma scan, and ftritium. The field
measurements taken were sample temperature and pH. PID readings were taken
as a safety precaution when sampling tanks.

Request 21: The parameters analyzed were volatiles, ICP-metals, AA-mercury,
cyanide, gross alpha, gross beta, gamma scan, and tritium. The field
measurements taken were sample temperature and pH. PID readings were taken
as a safety precaution when sampling tanks.

Request 22: The parameters analyzed were volatiles, semivolatiles, ICP-metals,
AA-mercury, gross alpha, gross beta, gamma scan, tritium, total uranium, and
uranium. The field measurements taken were sample temperature and pH. PID
readings were taken as a safety precaution when sampling tanks.

Request 23: The parameters analyzed were volatiles, semivolatiles, ICP-metals,
AA-mercury, gross alpha, gross beta, gamma scan, tritium, total uranium, and
uranium. The field measurements taken were sample temperature and pH. PID
readings were taken as a safety precaution when sampling tanks.
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Request 24: The parameters analyzed were volatiles, semivolaties, ICP-metals,
AA-mercury, gross alpha, gross beta, gamma scan, and tritum. The field
measurements taken were sample temperature and pH. PID readings were taken
as a safety precaution when sampling tanks.

Request 25: The parameters analyzed were volatiles, semivolatiles, ICP-metals,
AA-mercury, oil and grease, cyanide, gross alpha, gross beta, gamma scan,
tritiurn, uranium, and anions. The field measurements taken were sample
temperature and pH. PID readings were taken as a safety precaution when
sampling tanks.

Request 26: The parameters analyzed were volatiles, semivolatiles, ICP-metals,
AA-mercury, gross alpha, gross beta, gamma scan, tritium, total uranium, and
uranium. The field measurements taken were sample temperature and pH. PID
readings were taken as a safety precaution when sampling tanks.

4.9.3 Field and Analytical Data

Field Data:
Requests 14 through 26. Temperatures of the contents of these tanks and sumps

ranged from 20.4°C for sump 31R in Building 321 to 28.6°C for the contents of
the tank in Building 131. The temperature of sump 41R in Building 231 was
289C. All other temperatures were between 20.7° and 25.5°C.

The contents of the sumps and tanks ranged in pH from 1.9 (acidic) for tank
22R in Building 151 to 11.6 (basic) for the contents of sump 43R in Building
141. Of the 12 samples taken from sump 43R, eight were below the neutral pH
of 7, one was neutral, and three were in the alkaline range. These data are
recorded in Table L4.3.4.
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Conductivity of the contents of the small sump in Building 231 was 0.85
milliSiemens per centimeter (mS/cm). Conductivity of the contents of the large
sump in Building 492 was 1.55 mS/cm.

Field Data Evaluation:

Requests 14 through 26. Of the original 13 requests, Request 23 could not be
fulfiled because sump 33R in Building 231 was decommissioned and filled with
sand. In addition, sump 31R in Building 231 was also filed with sand. For this
reason, sump 41R was sampled in its place. The latter sump served Building 231.

. pH values ranged from 1.8to 11.6.
Analytical Data:

Anions. Of a total of 13 requests for this environmental problem, Requests 15,
16, 17, 18, 19, and 25 requested anion analysis. The results of the analyses are
shown in Table L4.3.4. Of the five anions normally sought, the samples from
sump 42R of Building 141 and tank 21R of Building 151 contained the five anions
in concentrations exceeding the method detection limit (MDL) set at ORNL. Two
samples contained four anionic constituents, and two samples contained two
constituents above the MDL.

The chloride concentrations ranged from 12,000 to 290,000 ug/L; five of the six
samples showed chloride above the MDL. All six samples contained fluoride in
concentrations ranging from 1000 to 32,000 ug/L. Five of six samples contained
nitrate above the MDL, with the highest concentration being observed in tank
22R of Building 151 at 1,300,000 ug/L. Ortho-phosphate was found in two
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samples, the concentrations being 8100 and 20,000 ug/L. Sulfate concentrations
ranged from 11,000 to 44,000 ug/L and were detected in four samples.

Cyanide. Three requests for cyanide analysis were made (Requests 20, 21, and
25). Of these, two sampies contained cyanide above the quantitation limit. Tank
22R of Building 222 (Request 21) contained 8 ug/L and 3 ug/L of cyanide, and
3ump 31R of Building 321 (Request 25) contained 9 ug/L of cyanide.

Metalis.

Request 14 (Building 131, tank 21R). Analytical data for metals collected from
an unsealed container are presented in Table 14.3.4. Of the 17 metals detected,
the following 7 were below the CRQL or the IDL in the sample: aluminum,
arsenic, barium, cadmium, calcium, magnesium, and silver. Of the remaining
metals detected, chromium was 194 ug/L, copper 822 ug/L, lead 1310 ug/L,
mercury 2.6 ug/L, nickel 67 ug/L, and zinc 180 ug/L. Other metals detected
were iron, manganese, potassium, and sodium.

Request 15 (Building 141, sump 41R). Analytical data for metals collected from
an unsealed container are presented in Table L4.3.4. Of the 18 metals detected,
the following 5 were below the CRQL or the IDL in the sample: arsenic,
barium, beryllium, cobalt, and mercury. Of the remaining metals detected,
cadmium was 29 ug/L, chromium 44,000 ug/L, copper 11,600 ug/L, lead 2950 ug/L,
nickel 441 ug/L, and zinc 2090 ug/L. Other metals detected were calcium, iron,
magnesium, manganese potassium, and sodium.

Request 16 (Building 141, sump 42R). Analytical data for metals collected from
an unsealed container are presented in Table L4.3.4. Of the 16 metals detected,
the following 6 were below the CRQL or the IDL in the sample: arsenic,
barium, cadmium, calcium, magnesium, and mercury. Of the remaining metals
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detected, chromium was 1190 ug/L, copper 5030 ug/L, lead 1700 ug/L, nickel 157
ug/L, and zinc 326 ug/L. Other metals detected were aluminum, iron, manganese,
potassium, and sodium.

Request 17 (Building 141, sump 43R). Analytical data for metals collected from
an unsealed container are presented in Table L4.3.4. Of the 17 metals detected,
the following 6 were below the CRQL or the IDL in the sample: arsenic,
barium, cadmium, magnesium, mercury, and potassium. Of the remaining metals
detected, chromium was 190 ug/L, copper 6350 ug/L, lead 3400 ug/L, nickel 14
ug/L, and zinc 1670 ug/L. Other metals detected were aluminum, calcium, iron,
manganese, sodium, and total uranium.

Request 18 (Building 151, tank 21R). Analytical data for metals “collected from
an unsealed container are presented in Table L4.3.4. Of the 17 metals detected,
the following 5 were below the CRQL in the sample: arsenic, barium, calcium,
magnesium, and silver. Of the remaining metals detected, cadmium was 19 ug/L,
chromium 14 ug/L, copper 322 ug/L, lead 163 ug/L, mercury 3 ug/L, nickel 149
ug/L, and zinc 1790 ug/L. Other metals detected were aluminum, iron,
manganese, potassium, and sodium.

Request 19 (Building 151, tank 22R). Analytical data for metals collected from
an unsealed container are presented in Table L4.3.4. Of the 16 metals detected,
arsenic, barium, and magnesium were below the CRQL in the sample. Of the
remaining metals detected, cadmium was 12 ug/L, chromium 23 ug/L, copper 362
ug/L, lead 86 ug/L, mercury 9.9 ug/L, nickel 32 ug/L, and zinc 1550 ug/L.
Other metals detected were aluminum, calcium, iron, potassium, and sodium. No

Request 20 (Building 222, tank 21R). Analytical data for metals collected from

an unsealed container are presented in Table L4.3.4. Of the 18 metals detected,
the following 4 were below the CRQL in the sample: arsenic, barium,
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magnesium, and vanadium. Of the remaining metals detected, cadmium was 8
ug/L, chromium 158 ug/L, copper 101 ug/L, lead 113 ug/L, mercury 6.2 ug/L,
nickel 157 ug/L, silver 13 ug/L, and zinc 157 ug/L. Other metals detected were
aluminum, calcium, iron, manganese, potassium, sodium, and vanadium.

Request 21 (Building 222, tank 22R). Analytical data for metals coilected from
an unsealed container are presented in Table L4.3.4. Of the 19 metals detected,
the following 6 were below the CRQL in the sample: arsenic, barium, cobalt,
magnesium, potassium, and vanadium. Of the remaining metals detected, cadmium
was 12 ug/L, chromium 106 ug/L, copper 279 ug/L, lead 172 ug/L, mercury 23
ug/L, nickel 49 ug/L, silver 54 ug/L, and zinc 143 ug/L. Other melals detected
were aluminum, calcium, iron, manganese, and sodium.

Request 22 .(Building 231, sump 41R). Analytical data for metals collected from a
sealed container are presented in Table L4.3.4. Of the 21 metals detected,
arsenic, barium, and magnesium were below the CRQL in the sample. Of the
remaining metals detected, beryllium was 225 ug/L, cadmium 8.8 ug/L, chromium
49 ug/L, copper 1070 ug/L, lead 319 ug/L, mercury 0.36 ug/L, nickel 180 ug/L,
silver 26 ug/L, and zinc 333 ug/L. Other metals detected were aluminum,
calcium, iron, manganese, potassium, sodium, and total uranium.

Request 23 (Building 231, sump 33R). Because this sump had been drained and
filled with sand, no sampling was done. i

Request 24 (Building 298, tank 41R). Analytical data for metals collected from
an unsealed container are presented in Table L4.3.4. Of the 17 metals detected,
the fo!lowmg 4 were below the CRQL in the sample: arsenic, barium, cadmium,
and magnesium. Of the remaining metals detected, beryllium was 145 ug/L,
chromium 95 ug/L, copper 509 ug/L, lead 212 ug/L, mercury 3 ug/L, nickel 19
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ug/L, and zinc 202 ug/L. Other metals detected were aluminum, calcium, iron,
manganese, potassium, and sodium.

Request 25 (Building 321, sump 31R). Analytical data for metals collected from
an unsealed container are presented in Table L4.3.4. Of the 21 metals detected,
the following 4 were below the CRQL in the sample: magnesium, selenium,
silver, and vanadium. Of the remaining metals detected, antimony was 100 ug/L,
barium 1040 ug/L, beryllium 31 ug/L, cadmium 30 ug/L, chromium 69 ug/L,
copper 4330 ug/L, lead 2700 ug/L, mercury 0.27 ug/L, nickel 181 ug/L, and zinc
1470 wug/L. Other metals detected were aluminum, calcium, cobalt, iron,
manganese, potassium, and sodium.

Request 26 (Building 492, sump 41R). Analytical data for metals collected from
an unsealed container are presented in Table L4.3.4. Of the 20 metals detected,
the foillowing 7 were below the CRQL in the sample: antimony, arsenic, barium,
beryllium, cobalt, mercury and vanadium. Of the remaining metals detected,
cadmium was 13 ug/L, chromium 63 ug/L, copper 74 ug/L, lead 265 ug/L, nickel
126 ug/L, and zinc 8610 ug/L. Other metals detected were aluminum, calcium,
iron, magnesium, manganese, potassium, and sodium.

Volatile organics. Analytical data for volatiles are presented in Table L4.3.4. In
the 12 samples taken (Requests 14-22 and 24-26), the number of volatiles
detected ranged from 6 to 20, with an average of 13. In two containers
(Building 131 [tank 21R] and Building 141 [sump 42R]) the concentration of
1,1,1-trichloroethane was approximately 200 ug/L. Carbon tetrachloride was
present in six samples, with the greatest concentration being 220 ug/L in sump
43R, Building 141. The 1,2-dichloroethane concentrations were estimated at 370
ug/L in tank 21R at Building 151 (Request 18) and detected at 110 ug/L in tank
22R of Building 151 (Request 19). Methylene chloride was at 650 ug/L in sump
41R of Building 231. The 2-butanone concentrations exceeded 100 ug/L in
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Building 231 (sump 41R), Building 321 (sump 31R), and Building 141 (sump 43R)
and exceeded 1000 ug/L in Building 298 (tank 41R). Acetone concentration was
840 ug/L in sump 31R of Building 321 and exceeded 2000 ug/L in the following
tanks/sumps: tanks 21R and 22R of Building 151; tanks 21R and 22R of Building
222; and sump 41R of Building 298. Sump 43R in Building 141 showed apparent
contamination by at least 16 volatiles, and the Sampling Team had noticed a
strong, possibly organic chemical odor in the sump. |

Extractable organics. Analytical data for semivolatile organic compounds are
given in Table L4.3.4. Of the four samples, 22 compounds were detected in one,
26 in another, and 30 and 32 in the remaining two. Only one sample
(LL026017) had measured or estimated concentrations greater than 1 mg/L of
any identifiable compound. In that sample, benzi alcohol was detected in
estimated concentrations of 11 mg/L .and benzoic acid was detected in estimated
concentrations of 8.1 mg/L.

Total organic carbon. Results for total organic carbon analysis from seven
tanks are shown in Table L4.3.4. The two lowest values of 0.5 and 0.6 ug/mL
represent a field blank and rinsate. = Values for containers range from 6.2
ug/mL for tank 21R at Building 131 to 880 ug/mL in sump 41R at Building 492.
Four tanks/sumps contained less than 100 ug/mL of TOC and three contained
over 200 ug/mL. ‘

Oil and grease. Qil and grease was requested for one of the 13 requests—

sump 31R of Building 321 (Request 25). The result in Table L4.3.4 shows
122,000 ug/L.
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Radiochemistry.
Request 14 (Building 131, tank 21R). Sample LL014013H contained 30 pCi/L and
130 pCi/L of gross alpha and beta, respectively. Sample LL014013/ contained 30
pCi/L of tritium.

Request 15 (Building 141, sump 41R). Gross alpha was not detected. Gross beta
activity was 76 pCi/L.

Request 16 (Building 141, sump 42R). Gross alpha was not detected. Gross beta
was 3.5 pCi/L.

Request 17 (Building 141, sump 43R). Gross alpha was not detected. Gross beta
was 24 pCi/L.

Request 18 (Building 151, tank 21R). Gross alpha was 32 pCi/L. Gross beta was
8 pCi/L.

Request 19 (Building 151, tank 22R). Gross alpha was 41 pCi/L. Gross beta was
86 pCi/L.

Request 20 (Building 222, tank 21R). Gross alpha was 38 pCi/L. Gross beta was
110 pCi/L. Tritium measured 65 pCi/L.

Request 21 (Building 222, tank 22R). Gross alpha was 43 pCi/lL. Gross beta was
46 pCi/L. Tritium was not detected.

Request 22 (Building 231, sump 41R). Tritium was 590 pCi/L. Uranium was 1,144
pCi/L. Cesium-137 was 7.6 pCi/L.
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Request 24 (Building 298, tank 41R). Gross alpha was 18 pCi/L. Gross beta was
40 pCi/L. Tritium was 840 pCi/L.

Request 25 (Building 321, sump 31R). Gross alpha was 41 pCi/L. Gross beta was
95 pCi/L. Tritium was 1500 pCi/L. |

Request 26 (Building 492, sump 41R). Gross alpha was 27 pCi/L. Tritium was |
120 pCi/L.. Gross beta was not detected. Uranium measured 4.5 pCi/L.

Analytical Data Evaluation:

Anions. The quantitation limit at ORNL for the five anions was above the DOE
method detection limit. To assess the presence/absence of a constituent, it
should be noted that the MDL at the 10 micromho (umho) full scale attenuator
setting was less than 1000 ug/L for chioride and fluoride and less than 5000
ug/L for nitrate, phosphate, and sulfate. The two highest nitrate concentrations
_are noted with the symbol N, reflecting that the spiked sample recovery was not
within control limits.

Cyanide. The quantitation limit for cyanide is 2 ug/L. Although calibration
verification was performed, no duplicates or spikes were analyzed.

Metals. The listed metals of interest were found above the CRQL in the
samples for the following requests:

Request 14. Chromium, copper, lead, mercury, nickel, and zinc.
Request 15. Cadmium, chromium, copper, lead, nickel, and zinc.

Request 16. Chromium, copper, lead, nickel, and zinc.
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Request 17. Chromium, copper, lead, nickel, and zinc.

Request 18. Cadmium, chromium, copper, lead, mercury, nickel, and zinc.
Request 19. Cadmium, chromium, copper, lead, mercury, nickel, and zinc.
Request 20. Cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc.
Request 21. Cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc.

Request 22. Beryllium, cadmium, chromium, copper, lead, mercury, nickel, silver,
and zinc.

Request 24. Beryllium, chromium, copper, lead, mercury, nickel, and zinc.

Request 25. Antimony, barium, beryllium, cadmium, chromium, copper, lead,
mercury, nickel, and zinc.

Request 26. Cadmium, chromium, copper, lead, nickel, and zinc.

Volatile organics. As would be expected, the tanks and sumps were contaminated
to varying degrees with various volatiles.

Extractable organics.

Request 22. Benzoic acid (58 ug/L), 4-chloro-3 methylphenol (27 ug/L), and
4-methylphenol (67 ug/L) were present.

Request 24. Benzyl alcohol was present at 40 ug/L.
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Request 26. Benzyl alcohol was estimated at 11,000 ug/L.

Total organic carbon. Total organic carbon analysis was not requested in the
sampling plan. Considering the range of concentrations, these results could
prove useful by comparing them with the other organic analyses requested for
this problem.

Oil and grease. Although not required, an EPA oil and grease quality control
solution was analyzed. The result was 112% of the true value, which is within
the allowable limit range specified by EPA.

Radiochemistry. Liquid samples from 12 retention tanks and sumps were analyzed
for gross alpha and gross beta activity. In addition, several samples were
analyzed for tritium and given a gamma scan. Results are given in Table L4.3.4

4.9.4 Limitations and Qualifications

Data Quality Level: The sampling plan is rated Quality Level |, and sampling is
rated Quality Level Il. The overall analytical rating is Quality Level Ii.

Field Data: The rating of Quality Level Il for the sampling is due to
inconsistent treatment (mixing) prior to taking the sample. The plan called for
mixing the contents by hand or by pump for 2 min; the actual times varied
from no mixing to 15 min. Although the plan called for sampling when the
sump/tank was at least half full, this was not possible at all times because the
contents varied.

Analytical Data: The anions are rated Quality Level Il even though the MDL at
ORNL was above that specified in the DOE Environmental Survey Manual,
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because several anions exceeded the ORNL-MDL; thus, the results are useful.
The ICP data are Quality Level | with four exceptions for zinc. About one-half
of the data for volaties were Quality Level | or II; Quality Level lll was due
mainly to detection level. In samples requesting semivolaties, most of the
compounds were detected in very low concentrations. Possible low semivolatiles
are due to tentative identification by mass spectrometry and to exceeding the
holding times. Details on analytical data quality levels for specific parameters
are given below.

Anions. Calibration was verified using the NBS standard; detector response was
also verified. Quality control solutions were within +10%, which is in
compliance with EPA requirements. A duplicate for SDG LL025016J was not
analyzed; all other duplicate results were in conformance. All spike results were
in compliance except the NOg3 result of SDG LLO18017E where the recovery was
130%. Holding times were exceeded by over 5 days for fluoride and nitrate for
samples LLO15014F and LLO15025F. Anion data are Quality Level Il primarily
because the detection limit is above the MDL set by DOE.

Cyanide. The quality control solution from EPA was analyzed and the result
was +10%, which is in compliance. All holding times were met. The cyanide
analysis is rated Quality Level Il principally due to the absence of duplicate or
spike samples.

Metals. Duplicates, spiked samples, and serial dilutions were generally within
control limits for these samples. Serial dilution was beyond control limits in
some cases with respect to zinc.

Data are Quality Level | in all cases except zinc in the samples LLO14013,

LLO15025, LL022013, and LL022024. Because zinc data for these samples are
unusable, they are Quality Level lil.
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Volatile organics. Many volatiles were present in small concentrations in blank
samples. Many were only tentatively identified or identified at concentrations
below the quantification limit. In some of the tanks and sumps, many volatiles
were present in concentrations exceeding the range of instrument calibration.

Slightly over half of the data were given as Quality Level ll on the quality
level summary sheet. The great majority of these were either not clearly
identified by mass spectrometry or detected at concentrations below the
quantitation limit. Quality Levels Il and | occurred in about 25% and 21%,
respectively, of the entries on the data quality summary sheets for volatiles.

Extractable organics. Most of the concentrations given are small or estimated
values. In the only cases where concentrations exceeded 1 mg/L (benzyl alcohol
and benzoic acid in sample LLO26017), the estimated values exceeded the
calibration range of the instrument. The data are Quality Level Il due mainly
to tentative identification by mass spectrometry (for TICs).

Oil and grease. Although it was not required, an EPA quality control solution
was analyzed. The result was within the allowable control limit range. The
sample duplicate was within the control limit of +20% relative percent difference
(RPD). All holding times were met. The ocil and grease analysis is rated Quality
Level I.

Radiochemistry.  Radiological instrumentation was calibrated daily. Instrument
backgrounds and efficiencies were also determined. Because control sample
results were within 10% of their true value, radiological data are considered
reliable.
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Figure L4.4a. Building 131, Tank 21R (LLNL Request 14)
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Environmental Problem: LLNL 4
Request Number: LLNL 15
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Figure L4.4b. Building 141, Sump 41R (LLNL Request 15)
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Environmental Problem: LLNL 4
Request Number: LLNL 16
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Figure L4.4c. Building 141, Sump 42R (LLNL Request 16)
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Environmental Problem: LLNL 4
Request Number: LLNL 17
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‘Figure L4.4d. Building 141, Sump 43R (LLNL Request 17)
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Environmental Problem: LLNL 4
Request Number: LLNL 18

Tank 22R
LLO18017
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(Contents are circulated from Tank 21R to Tank 22R for sampling.)

Figure L4.4e. Building 151, Tank 21R (LLNL Request 18)
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Environmental Problem: LLNL 4
Request Number' LINL 19

Tank 22R
LLo19018
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Bldg. 161

Figure L4.4f. Building 151, Tank 22R (LLNL Request 19)
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Figure L4.4g. Building 222, Tank 21R (LLNL Request 20)
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Environmental Problem: LLNL 4
Request Number: LLNL 21
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Figure L4.4h. Building 222, Tank 22R (LLNL Request 21)

4-184



Draft - Do Not Cite
LLNL/SNLL Data Document
Issue Date: June 1989
Revision: 01

Environmental Problem: LLNL 4
Request Number: LLNL 22
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Figure L4.4i. Building 231, Sump 41R (LLNL Request 22)
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Environmental Problem: LLNL 4
Request Number: LLNL 23
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Figure L4.4j. Building 231, Sump 33R (LLNL Request 23)
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Environmental Problem: LLNL 4
Request Number: LLNL 24
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Figure L4.4k. Building 298, Tank 41R (LLNL Request 24)
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Environmental Problem: LLNL 4
Request anber LLNL 25
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Figure L4.41. Building 321, Sump 31R (LLNL Request 25)
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Environmental Problem: LLNL 4
Request Number: LLNL 26
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Figure L4.4m. Building 492, Sump 41R (LLNL Request 26)
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Iamer | i ITsiana IS rs{ANA AL [HI i
jLLo1s BLDG. 141 SUMP SUR WATER| 1 LIgC RNl © 111 11 ¢ sl o ol o ol o ol 1 111 14
jLLoz2 : BLDG. 231 suMp SUR WATERI 1 1{GC RN} 0O gl 1 1 {0 al o o}l o a0l 1 111 1l 1 11
{LLoz3 BLDG. 231 suMp SUR NATERI 1 olac FLi © el o ol o gl o ol o o} o o} o ol @ ol
fLLo2s BLDG. 321 sUMP SUR HATER{ 1 1iQC FLi 0 11 1 11 0 ol o ol o ol 1 111 11 0 ol
MED TOTAL 4 3 o 2 3 3 o 0 0 0 0 0 2 2 3 3 2 2
{LLO14 BLDG. 131 TANK SEALED COl 1 1iGRAB | O el 1 1t o ol o ol a al o ot 1 111 11
fLio22 BLDG. 231 suMp SEALED col 1 1l6rA8 | © ol 1 i1l o 6} o ol o el 1 1}l 1 1l 1 11
MED TOTAL 2 2 ] 0 2 2 o 0 0 6 0 ] 1 1 F4 2 2 2
jLLO15 BLDS. 141 SuMP UNSEAL €O} 1 iferas | 1 14 13 1 o of o o}l o gl o el 1 1] 1 11
fLLO16 BLDG. 141 suMp UNSEAL €Ol 1 1iGRAB | 1 1l 1 1l o o} o afl o el o ol 1 11 1 1l
jLLoxz BLOG. 141 suMp UNSEAL COl 1 1ijcras | 1 1f 1 1l 0 ol o of o ol o ol 1 i1t 1 11
ILieis BLDG. 151 TANK tNSEaL €0l 3 ajeras { 1 11l :r 11 0 el e of o oo el 1 1} 1 1l
L1019 BLDG. 151 TANK UNSEAL col 1 tigraB | 1 1} 1 1l o 6l o o} o 0} o o} 1 1) 1 11
{LL020 BLDG. 222 TANK UNSEAL col 1 1IGRAB | @ 1l 1 1] e of o 6l ¢ o} o 0l 1 111 |
ftioz1 BLDG. 222 TANK UNSEAL Col 1 llGraB | 1 111 ittt @ ol o el ¢ ol o o'} 1 b I 11
jLLo23 BLDG. 231 suMp UNSEAL Col 1 olGras | © ol o el o ol o ol o c{ o ol o0 ol o ol
jLLo24 BLDG. 298 TANK UNSEAL €Ol 1 . 1jecraB | o ol 1 110 o1 o o} o o} 1 111 1y 1 11
jLLoz2s BLDG. 321 sunp UNSEAL €Ol 1 1leras | 1 111 111 1l o ol o ol 1 1l 1 1i 1 1
{LLoze BLOG. 492 sump UNSEAL col 1 ticrRAB | © ol 1 1) 0 ol o [ o} 1 11 1f 1 11
MED TOTAL i1 10 7 8 10 10 1 1 0 0 0 o 3 316 10 110 10
EP TOTAL 17 15 7 10 15 18 1 1 0 1] 0 0 6 6 15 15 1% 14

81D 10N 0Q - ¥8ig
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TABLE L4.3.64 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4

RETENTION TANKS AND SUMPS

DRAFT DO NOT CITE

S&A REQUEST: 014

LOCATION: BUILDING 131 TANK 21R

MEDIUM: SEALED CONTAINER

EIELD MEASUREMENTS SAMP NO:
P NITS)

TEMPERATURE (DEG C)

METALS, INCLUDING CR+6
(UGsL)

ALUMINUM
ARSENIC
BARIUM
CADMIUM
CALCIUM
CHROMIUM
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SILVER
SODIUM
ZINC

METALS, INCLUDING CR+t6

(UG/ML)
T0C

VOLATILE ORGANICS
(UG/L)

ACETONE

METHYLENE CHLORIDE
TRICHLOROETHENE
1,1~DICHL OROETHANE
1,1-DICHLOROETHENE
1,1,1-TRICHLOROETHANE

SAMP NO:
SDG NO:
TYPE:

SAMP NO:
SDG NO:
TYPE:

SAMP NG:
SDG NO:
TYPE:

LLO14013F
LLOO10G1F

GRAB

LL014013G
LLO14013G
GRAB

156

4.7
4.5
202
822
2560

51 B
19

150000

15800
180

LLO14013E
LLO15025E
GRAB

7.6 B

194
1310
2.6

67
0.9 B

.

LLO14013A
08038
GRAB

NN~
[ K0 S - X
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TABLE L4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4

RETENTION TANKS AND SUMPS

PRAFT DO NOT CITE

EQUEST s

S8R RE I
LOCATION: nuztnxga 131 ;ARK 21R
MEDIUM: SEALED CONTAINE

SAMP NO: t1014013H tL0140131
RADIOCHEMISTRY SDG NO: LLL7208 LLL7208
H (PCIZL) TYPE: GRAB 55 B
GROSS-BETA 130
H-3 30
S&X REQUEST: 015
LOCATION:  BUILDING 141 SUMP 41R CHROMATE SUMP
MEDIUM: SURFACE WATER
: SAMP NO: LLO150256 LL015025H
METALS. INCLUDING CR+é SDG NO: LLOOLOG1F £L012033C
] ugsL) TYPE:. ,
UM B
BARIUM 3.4 8
CHROMIUM 9.5 B
COPPER 548
IRON 58 B
LEAD 31 B
MAGNESIUM 10 B
MARGANESE 4.3 B
MERCURY 0.02 B
NICKEL 98
POTASSIUM 200 B
SopIun 421 B
ZINC 3
SAMP NO:« LLOISO025E
METALS, INCLUDING CR+6 SDG NO: LLO15025E
T5C CUG/HML) TYPE: E
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TABLE L4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO NOT CITE
RETENTION TANKS AND SUMPS

S&A REQUEST: 015
LOCATION: BUILDING 141 SUMP 41R CHROMATE SUMP
MEDIUM: SURFACE WATER

SAMP NO: LLO15025A

VDLATgbg E§GAN105 ?ggENOa 0810
/ t
ACETONE {E B
ETHYLBENZENE 14
METHYLENE CHLORIDE 13 B
TOLUENE 1 JB
SAMP NO: 110150251
RADIOCHEMISTRY SDG NO: LLL7208
(PCIzL) TYPE: RINSATE
G-ALPH 19
GROSS-BETA 14
H-3 220

S&A REQUEST: 015
LOCATION: BUILDING 141 SUMP 41R CHROMATE SUMP
MEDIUM: UNSEALED CONTAINER

SAMP NO: (1015014
175) 7
TEMPERATURE (DEG C) 24

SAMP NO: LLO015014F

ANIONS AND CYANIDE SDG NO: LLO15014F
UG/L) TYPE: GRAB
FLUORIDE 20000
NITRATE-N 24000

SAMP NOs LL 0150146 LLO15014H

METALS, INCLUDING CR+é6 SDG NO: LLOO10641F LLO14013G
(UGzL) TYPE: GRAB GRAB
ALUMINUM 70400

ARSENIC 0.8 B
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SEK REQUEST
LOCATION:UN

TABLE L4.3.4 ANALYTICAL BATA SUMMARY BY ‘MEDIUM FOR ENVIRONMENTAL PROBLEM 4

RETENTION TANKS AND SUMPS

METALS, INCLUDING CR+é6
_(UGs1)

v 015
nglgﬁﬂﬁ 141 SUMP 41R CHROMATE SUMP

BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM

L
MAGHNESIUM
MANGANESE
MERCURY
NICKEL

POTASSIUM:

sobIuM
ZINC -

METALS, INCLUDING CR+6
UG/ML)

oc

VOLATILE ORGANICS
149

CETON
CARBON TETRACHLORIDE
ETHYLBENZENE
METHYLENE CHLORIDE
TOLUENE

,TRIC&LOROETKENE

1-DICHLORODETHENE
I 1, 1=TRICHLOROETHANE

DRAFT DO NOT CITE

SAMP NO: LL 01501406 LLO15014H
SDG NO: LLOO1041F LLB140136G
TYPEC  GRAB GRAB
6.4 B
29
9320
44900
22
11600
6340
2950
14300
392
¢.11 B
: 441
27600
269000
2090
SAMP NOs LLO15014E
3D NO: LLOL5025E
TYPE: GRAB 55

SAMP NO: LLO15014A
SDG NO: 0809
TYPE:

51 B
24

1.J8
12 8
6.8 JB
15

3
170
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TABLE L4.3.49 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMEMTAL PROBLEM 4 DRAFY DO NOT CITE
RETENTION TANKS AND SUMPS

S&A REQUEST: 015
LOCATION: Ngu:tnlug 161 SUMP 41R CHROMATE SUMP
MEDIUM: UNSEALED CONTAINER

SAMP NO: LLO0150161

RADIOCHEMISTRY SDG ND: LLL7208
(PCI/zZL) TYPE: GRAB

G-ALPH 0

GROSS-BETA 76

S&A REQUEST: 016
LOCATION: BUILDING 141 SUMP 42R
MEDIUM: UNSEALED CONTAINER

E§¥%g)m§g§uggugu;§ SAMP NO: 119160;5

TEMPERATURE (DEG C) 21
SAMP NO: LLG16015E
ANIONS AND CYANIDE SDG NO: LLO16015E
_(UG7L) TYPE: GRAB
CHLORIDE 12000
FLUORIDE 32000
NITRATE-N 5700
0-PHOSPHATE-P 21000
SULFATE 44000 .
SAMP NO: LLO1601SF LLO160156G
METALS, Iuctgnlns CR+6 §ngEuu= Lk0120665 éég%aaxss
{UG/ Y 1 GRAB
ATUNTNUM 953
ARSENIC 2.7 B
BARIUM 10 B
CADMIUM 6.7 B
CALCIUM 4960 B
CHROMIUM 1190
COPPER 5030
IRON 3550
LEAD 1700

MAGNESIUM 386 B



96L-t

TABLE L4.3.4 ANALYTICAL

DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4

RETENTION TANKS AND SUMPS

DRAFT DO NOT CITE

AR 577 016
LOCATION: gg:Lnxns 161 sugp 42R

METALS, INCLUDING CR+6
(UGrL)

HANGANESE
MERCURY
NICKEL
POTASSIUM
SODIUM
ZINC

 VOLATILE DRGANICS
v 7LD

: ]
CARBON TETRACHLORIDE

CHLOROFQ

RM
METHYLENE CHLORIDE

TOLUENE

TRICHLOROETHENRE

VINYL ACETATE
,1-DICHLOROETHENE
,1,1~TRICHLOROETHANE

% ETHANOL (ACN)(9CI)(5.42)
% UNKNOWN(19.97)

% UNKNOWN(31.12)

-
ot

RADIOCHEMISTRY
(pClzL)

GROSS~BETA

SAMP NO: LLO16015F
$SDG NO: LLO12066B
TYPE:

36000
12500
326

SAMP NO: LLO16015A
SDG NO: 0825
TYPE: .
28
12
39
7
4
2600
8
4
50

o e o G W

SAMP NO: LLO16015H
SDG NO: LLL7289

1LL0160156

LL014013C
GRAB

6.07 B
157

TYPE:
0
3.5
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TABLE L4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4
RETENTION TANKS AND SUMPS

DRAFT DO NOT CITE

S&A REQUEST: 017
EDIUM:

LOCATION: aumﬁymsolm SUMP 43R
MEDIUM: UNSEALED CONTAINER

TELD MEASUR
PH (UNITS)
TEMPERATURE (DEG C)

ANIONS AND CYANIDE
(UG/L)

CHLORIDE
FLUORIDE
NITRATE-N
SULFATE

METALS, INCLUDING CR+6
G7L)

y
ALUMINUM
ARSENIC
BARIUM
CADMIUM
CALCIUM
CHROMIUM
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SODIUM
URANIUM, TOTAL
ZINC

VOLATILE ORGANICS
UG/}

ACETONE
BROMODICHL OROMETHANE
CARBON TETRACHLORIDE

SAMP NO: 11017016

SAMP NO»
SDG NO:
TYPE:

SAMP NO
SDG NO:
TYPE:

SAMP NO.
SDG NO:
TYPE:

12
23

LLO17016E
LLO16015E
GRAB

140000

LLO17016F
LLO120668
GRAB

LL017016G
LLO14013G
GRAD

1010

105 B
4.6 B
6040

6350
2910

731 B
32

2900 B
36600g
1670

LLG17016A

0825
GRAB

18

19¢

3400

0.05 B

150 B
7
220 E
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TABLE £L4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIROMMENTAL PROBLEM 4

RETENTION TANKS AND SUMPS

DRAFT DO NOT CITE

S&A REQUEST: 017
Lac:mamu BUILDING 141 SUMP 43R
MEDIUM:. UNSEALED CONTAINER

EDIUM:

SAMP NO: LLO17016A
VOLATILE ORGANICS SDG NO: 0825

(UG/L) TYPE: GRAB

CHLOROBENZENE
CHLOROFORM
DIBROMOCHLOROMETHANE
ETHYLBENZENE
NETHYLENﬁ CHLORIDE
TETRACHLOROETHENE
TOLUENE 38
TRICHLORDETHENE

1,1-DICHI CROETHANE 29
1,1-DICHLORODETHENE 11
2-BUTANONE 1
CYCLOPENTANE, 1,1,3-TRI(23
CYCLOPENTANE, 1, 3~DIHET(§
)

W
o

o
W
-

OOP LSOOG SNN G

G € G G G G P Mo eme e me

.06)

.17)
ETHANE, 1,2-DIMETHOXY-(1 63) 0
ETHANOL, 2-BUTOXY-(31.04 7
UNKNOWNC12.74) 20
2-PROPANOL(8 .84) 2

SAMP NO: l1017016ﬂ
RADIOCHEMISTRY SDG NO« LLL72
(PCIzL)

TYPE: QBAB
G-ALPH
GROSS-BETA 26

S8A REQUEST: D18
LOCATION:  BUILDING 151 TANK ZIR
MEDIUM: _UNSEALED CONTAINER :

SAMP NO: LLQl%Q%?

UNITS)
TEMPERATURE (DEG ©) 23
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TABLE L4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4
RETENTION TANKS AND SUMPS

DRAFT DO NOT CITE

S&A REQUEST: 018
LOCATION: BUILDING 151 VANK 21R
MEDIUM: UNSEALED CONTAINER

ANIONS AND CYANIDE
{UGs1)

SAMP NO: LLO1B017E
SDG NO: LLO18017VE
TYPE: R

CHLORIDE 80000
FLUORIDE 1000
NITRATE-N 260000 N
0-PHOSPHATE-P 810
SULFATE 11000
SAMP NO: LLO18017F LLO18017G
METALS, INCLUDING CR+é SDG NO: LLO12066B LL0140136
{UG7L) TYPE: G GRAB

ALUMINUM 472
ARSENIC 1.4 B
BARIUM 80 B
CADMIUM 19
CALCIUM 4830 B
CHROMIUM 14
COPPER 322
IRON 867
LEAD 163
MAGNESIUM 923 B
MANGANESE 449
MERCURY 3
NICKEL 149
POTASSIUM 5800
SILVER 0.3 B
SODIUM 50800
ZINC 1790

VOLATILE ORGANICS
(UG/L)

SAMP NO: LLO18017A
SDG NO: 0826

TYPE: GRAB
2300 B

ACETONE

CARBON DISULFIDE 2 J
CARBON TETRACHLORIDE 12
CHLOROFORM 34
ETHYLBENZENE 1 JB
METHYLENE CHLORIDE 0.7 JB
TOLUENE : 4 JB
TRICHLOROETHENE 25
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TABLE L4.3.4 AMNALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 BRAFT DO NOT CITE
RETENTION TANKS AND SUMPS

S&8A REQUEST: 018
LGC%TIBN: BUILD%Ng0151 TANK 21R

SAMP NO: LLUO18017A
826

VOLATILE ORGANICS SDG NO: O
(UGs TYPE:
»2-DICHLOD NE
SAMP NO: LLD18017H

RA??S%H??ISTRY %335“0' ELL7289

7 t
T GRAR
GROSS-BETA 8

SEA REQUEST: 019
LOCATION: BUILDING 151 TANK 22R
MEDIUM: UNSEALED CONTAINER

SAMP HO: LLQL%Q%Q

NITS) '
TEMPERATURE (DEG C) 22
SAMP NO: LLO19018E
ANIONS AND CYANIDE SDG NO: LLO1BGI7E
(uG/L) TYPE: A
CHLORIDE &8 58000
FLUORIDE 2300
NITRATE-N 1300000 N
SULFATE 28000
SAMP NO. LLOI9GISF  LL0190180
METALS, INCLUDING CR+6 SDG NO: LL012066B  LLO140136
uG/i) TYPE: B GRAB
RCORTO ” ORAR - &
ARSENIC 18

BARIUM 123 B
CADMIUM 12
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TABLE L6.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO NOT CITE
RETENTION TANKS AND SUMPS

S&A REQUEST: 019
LOCATION: BUILDING 151 TANK 22R
MEDIUM: UNSEALED CONTAINER

SAMP NOs: LLO19018F LL 0190186

METALS, INCLUDING CR+6 SDG NO: LL0O12066B LL0140136
{UG/L) TYPE: GRAB GRAB
CALCIUM 7130
CHROMIUM 23
COPPER 362
IRON 1980
LEAD 86
MAGNESTIUM 17640 B
MANGANESE 44
MERCURY 9.9
NICKEL 32
POTASSIUM 6500
SODIUM 52100
ZINC 1550
SAMP NO: LL019018A
VOLATILE ORGANICS SDG NO: 0826
(UGsL) TYPE: GRAB
ACETONE 2700 BE
CARBON DISULFIDE 14
CARBON TETRACHLORIDE 8
CHLOROFORM 2J
ETHYL BENZENE 2 JB
METHYLENE CHLORIDE 0.9 JB
TOLUENE 38 B
TRICHLOROETHENE 45
XYLENE (TOTAL) é
1,2-DICHLOROETHANE 110
% ETHANDL(S5.52) 9 J
% UNKNOWN(14.5) 9 J
% UNKNOWN(9.03) 15 J

SAMP NO: LLD19018H
RADIOCHEMISTRY SDG NO: LLL7289
(PCIsL) TYPE: GRAB

G-ALPH 41
GROSS-BETA 86
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TABLE L4.3.

G4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4

RETENTION TANKS AND SUMPS

DRAFT DO NOT CITE

S&A REQUEST:

020
LOCATION: BUILDING 222 TANK 21R
MEDIUM: UNSEALED CONTAINER

ELD MEA
PH ( 5)
TEMPERATURE (DEG C)

METALS, INCLUDING CR+6
(U6sL)

ALUMINUM
ARSENIC
BARIUM
CADMIUM
CALCIUM
CHROMIUM
COPPER
IRON

LEAD :
MAGNESIUM .
MANGANESE
MERCURY
HICKEL
POTASSIUM
SILVER
SODIUM

VANADIUM
ZINC

METALS, INCLUDING CR+6
(UG/ML)
T0C

VOLATILE ORGANICS
(UGsL)

ACETONE

CARBON DISULFIDE
CHLORGFORM
ETHYLBENZENE
METHYLENE CHLORIDE

SAMP KO L_L&Z.QD.%L__
5.

22

SAMP NO: LLO20011H LLo
SDG NO: LLOO3043F LLo

TYPE: QKAES __ CRAR
7.1

.18
66 B
8
7580

101
877¢0

. 1760 B
70

158

113

[l 3
~N

10000

13
50100
8B
157 E

SAMP NO: LLO20011E
SDG HO: LLOZ20011E

TYPE:
62

SAMP NO: LLD20011A
SDG NO: 0824
TYPE:

aﬁ

NI O b
G o e B
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TABLE L4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO NOT CITE
RETENTIOGN TANKS AND SUMPS

S8A REQUEST: 020
LOCATION: BUILDING 222 TANK 21R
MEDIUM: UNSEALED CONTAINER

SAMP NO: LLO20011A

VOLATILE ORGANICS SDG NO: 0824
{UGsL) TYPE: GRAB
TOLUENE 12
TRICHLOROETHENE

6
XYLENE (TOTAL) 29
1,1,1-TRICHLORGETHANE 4
1,2-DICHLOROETHANE 4
2-BUTANONE 40
CYCLOHEXANE(14.97) 5
ETHANOL(5.38) 8
FURAN, TETRAHYDRO-(11.17) 4
UNKNOWN(12.07) 7

UNKNOWN(4.71) 15

LR 8 B &
el tate St

SAMP NO: L1020011J LL020011K

RADIOCHEMISTRY SDG NO: LLL7268 LLL7268
(PCIZL) TYPE: GRAB GRAB
G-ALPH 38
GROSS~BETA 110
H-3 65

S8A REQUEST: 021
LOCATION: BUILDING 222 TANK 22R
MEDIUM: UNSEALED CONTAINER

FIELD MEASUREMENTS SAMP NO: !192%012
PH (UNITS) .7

TEMPERATURE (DEG C) 23

SAMP NO: LL021012F LLo210126

ANIONS AND CYANIDE SDG NO: LLO20011F LLO20011F
(UG/L) TYPE: GRAB GRAB
CYANIDE, TOTAL 8
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TABLE L4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4

RETENTION TANKS AND SUMPS

DRAFT DO NOT CITE

$EA REQUEST: 021
LOCATION: BUILDING 222 TANK 22R
MEDIUM: UNSEALED CONTAINER

LEAD -
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SILVER
S0DIUM

VANADIUM
ZINC

METALS, INCLUDING CR+6
{UG/ML)

ToC

VOLATILE ORGANICS
(UG/L)

ACETONE

CHLOROFORM

ETHYL BENZENE

METHYLENE CHLORIDE

TOLUENE = ~
TRICHLOROETHENE

XYLENE (TOTAL)
1,2-DICHLORDETHANE

% ETHYLETHER(12.12)

% FURAN, TETRAHYDRO=(11.17)

SAMP NO: L1021012H
SDG NO: LLOG3043F
TYPE: 3

91 B
12
7250

32 B
219
5100

1350 B
48

4500 B

54
86700

9.6 B
143 E

SAMP NO: LLDO21012E
SDG NO: LLO20011E
GRAB

e
e
o
et N
BN
oo
(o]
(2 35
[~ X

4.1 B
106
172

23
49

TYPE:
31

SAMP NO: LLO21012A
SDG NO: 0824

JYPE:

e

O N LA I ON (A e U

L TORRK SCUR S S
w

o ool
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TABLE L4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4
RETENTION TANKS AND SUMPS

DRAFT DO NOT CITE

S&A REQUEST: 021
LOCATION: BUILDING 222 TANK 22R
MEDIUM: UNSEALED CONTAINER

SAMP NOs 110210129 LL021012K

RADIOCHEMISTRY SDG NO: LLL7268 LLL7268
(PCIsL) TYPE: GRAB GRAD
G-ALPH 43
GROSS~BETA 46
H-3 0

S&A REQUEST: 022
LOCATION: BUILDINGTgél SUMP 31R
MERIUM: SURFACE HA

SAMP NO: Li022024F LL 0220240
METALS.(ggCthING CR+6 gggENDs llogigﬁlF LLD01041G
. / 3 RIN E
ACUMINUM 129 B
BARIUM 4.3 B
CADMIUM 2.5 8
CHROMIUM 7.5 B
COPPER 158
IRON 512
MAGNESIUM 69 B
MANGANESE 14 B
MERCURY 0.02 8
NICKEL 20
POTASSIUM 200 B
SODIUM 588 B
VANADIUM 4.4 B
ZINC 32
SAMP NO: LLDO22024E
EXTRACTABLE ORGANICS SDG NO: D112
{UGsL3 TYPE: RINSATE
BIS(2-ETHYLHEXYL)PHT AT 6
BUTYLBENZYLPHTHALATE 6 J
DI-N-BUTYLPHTHALATE 14
¥ HALOGENATED UNKNOWN (26.85) 2 J
¥ PHENOL, DICHLORO (21.75) 5J
¥ UNKNOWN (33.66) 4 J
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TABLE L4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO NOY CITE

RETENTION TANKS AND SUMPS

S8A REQUEST: 022
LOCATION: BUILDING 231 SUMP 3IR
MEDIUM: _SURFACE WATER

VOLATILE ORGANICS
(UGsL)

SAMP NO: LLO22024A
SDG NO: 0808

TYPE:
CETONE RINSALE5—
METHYLENE CHLORIDE 11 B
TOLUENE 0.9 J
, , SAMP NO:« LLO22024H  LL0220241
RADIOCHEMISTRY SDG NO: LLL7209 LLL7209
—{PCIZD) TYPE: RINSATE
GROSS-BETA 62
H-3 190 230
U-234 0.92
u-235 0.24
u-238 0.94
S8A REQUEST: 022
LOCATION: BUILDING 231 SUMP 3IR
MEDIUM: SEALED CONTAINER
ELD MEASU SAMP NO: 11022013
co ITY (MS/CH) .85
PH CUNITS) 6.5
TEMPERATURE (DEG C) 28
SAMP HO: LL0220136  LL022013H
METALS, INCLUDING CR+6 SBG NO: LLOOIO4IF  LLO14013G
(UG/L) TYPE: GRAB
TURINUM 0
ARSENIC 1.4 B
BARIUM 106 B
BERYLLIUM 225
CADMIUM 8.8
CALCIUM 7070
CHROMIUM 49
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TABLE L46.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4
RETENTION TANKS AND SUMPS

DRAFT DO NGT CITE

S3A REQUEST: 022
LOCATION: BUILDING 231 SUMP 31R
MEDIUM: SEALED CONTAINER

SAMP NO: LL022013G LL022013H

METALS, INCLUDING CR+6 SDG NO: LLOO1041F LL0140136G
(UG/L) TYPE: GRAB GRAB
COBALTY 196
COPP