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AE Flame atomic emission photometry
AFAN Ammonium fluoride - ammonium nitrate solution
Ag Silver
AgCl Silver chloride
AGS Alternating Gradient Synchroton
Aj Percent relative atom abundance
ARRF Average relative retention factor
ASTM American Society for Testing Materials
A-WMG Wide-mouth glass (I-Chem cleaning protocol A)
BCD Battelle-Columbus Division
Be Beryllium
BFB Bromofluorobenzene
BGRR Brookhaven Graphite Research Reactor
BHC Benzene hexachloride
BNL Brookhaven National Laboratory
BOD - Biochemical oxygen demand
BOM Bureau of Mines ,
Br Bromide «
B-WMG Wide-mouth glass (I-Chem cleaning protocol B)
C Carbon '
C Centigrade (when preceeded by ©)
Ca Calcium ;
Ca*? Calcium ions
CAPA Chemical and Physical Analysis
CAS Number Chemical Abstract System Number
CCC Calibration check compounds
CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act ~
CFR Code of Federal Regulations
CHgq Methane
cr Chloride
Clo Chiorine
CLP Contract Laboratory Program
cm Centimeter
CN Cyanide
CNCI Cyanogen chioride
Co Cobait
CO Carbon dioxide
CO Chain of custody
cpm Counts per minute
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1.D. Inside diameter
IDL Instrument detection limit
IND Pesticide individual standard
IS1 (BCM) Volatile organic internal standard compound
(Bromochloromethane)
IS1 (DCB) Semivolatile internal standard compound (1,4
-Dichlorobenzene-d4)
IS2 (DFB) Volatile organic internal standard compound (1,4
-Difluoraobenzene)
IS2 (NPT) Semivolatile internal standard compound (Naphthalene-d8)
IS3 (ANT) Semivolatile internal standard compound (Acenaphthene-d8)
IS3 (CBZ) Volatile organic internal standard compound
(Chlorobenzene)
IS4 (PHN) Semivolatile internal standard compound
(Phenanthrene-d10)
IS5 (CRY) Semivolatile internal standard compound (Chrysene-d12)
IS6 (PRY) Semivolatile internal standard compound (Perylene-d12)
JMC Soil hand-core sampling device
K Potassium
K+ Potassium ion
KCI Potassium chloride
kg Kilogram
km?2 Square kilometers
L Liter
LCS Laboratory control samples
LEL Lower explosive limit
LLRA Low-level Radiochemical Analysis
LLRAG Low-level Radiochemical Analysis Group
LLw Low-level waste
LWCS Laboratory wastewater collection system
m Meter
M Molar
MCL Maximum concentration level
MCLG Maximum contaminant level goal
MDL Method detection limit
MeClo Methylene chioride
MEK Methyl ethyl ketone
Mg Magnesium
Mg+2 Magnesium ion
mg/kg Milligrams per kilogram
mg/L Milligrams per liter
MgoSO4 Magnesium sulfate
MIBK Methyl isobutyl ketone {4-methyl-2-pentanone)
mL Milliliter
mm Millimeter
MMES Martin Marietta Energy Systems, Inc.
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mR/hr MilliRad per hour
m/s Meters per second
mS/cm milliSiemens per centimeter
MSA Method of standard additions
MS%Rec Matrix spike percent recovery
MSD%Rec Matrix spike duplicate percent recovery
Mw Monitoring well ;
N Nitrate or Nitrogen
N Normal
Na Sodium
Nat Sodium ion
NA Not applicable, not available, not analyzed
NaOH Sodium hydroxide
NasS0O3 Sodium sulfate
% National Bureau of Calibrations
NBS National Bureau of Standards
NEIC National Enforcement Investigation Center
ng Nanograms
Ni Nickel
NIOSH National Institute for Occupatuonal Safety and Health
nm Nanometers
NOg” Nitrate
PDES National Pollution stcharge Elimination System
NR Not required :
NTS Nevada Test Site
NYDEC New York Department of Envuronmental Conservation
NYS New York State
0&G QOil and grease
OoDS Octadecyisilane
ORGDP Qak Ridge Gaseous Diffusion Plant
ORNL Oak Ridge National Laboratory
OSHA Occupational Safety and Heaith Administration
OVA Organic vapor analyszs
p/P Pesticide/PCB
Pb Lead
PBLK Pesticide method blank
PCB Polychlorinated biphenyl
pCi PicoCuries
pCi/g PicoCuries per gram
pCi/kg PicoCuries per kilogram
pCi/L PicoCuries per liter
pCl /mL PicoCuries per milliliter
Performance evaluation
PET N Pentaerythritol tetranitrate
PID Photoionization detector
PNA Polynuclear Aromatics
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PNL Battelle Pacific Northwest Laboratories
PO4-3 Phosphate
POTW Pubically owned treatment works
ppb Parts per billion
ppm Parts per million
ppt Parts per trillion
Pu Plutonium
PVC Polyvinyi chioride
QA Quality assurance
QA/QC Quality assurance/quality control
QB Quarterly blind
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
RWCF Radioactive Waste Concentration Facility
S&A Sampling and analysis
S1(DCB) Pesticide surrogate compound (Dibutylchlorendate)
S1(NBZ) Semivolatile surrogate compound (Nitrobenzene-d5)
S1(TOL) Volatile organic surrogate compound (Toluene-d8)
S2(BFB) Volatile organic surrogate compound (Bromoflucrobenzene)
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-Fluorophenol)
S6(TBP) Semivolatile surrogate compound (2,4,6-Tribromophenaol)
SAIC Science Applications International Corporation
SBLK Semivolatile method blank
SC Surrogate compounds
SCBA Self contained breathing apparatus
SD Standard deviation
SDG Sample delivery group
SFO San Francisco Office
SiUs international System of Units
SNL Sandia National Laboratories - Livermore
SO4- Sulfate



SOP
SOW
SPCC
SRC

SS
SSTD
STD
STP

sV

SW
SepF (Extraction)
Sonc (Extraction)
TATB
TBP

TC

TCA
TCB
TCDD
TCE
TCL
TCLP
TCTNB
TDS
Tetryl
TIC
TICH
TICP
TIMS
TIP

TNT
TOC
TOPO
TRU
TSCA
2,4D
2,4-DNT
2,6-DNT
2,45-T
2,4,5-TP
2NZN

U

ug
ug/kg
ug/L
usT
V&V

Standard operating procedure
Statement of work

System performance check compounds
Soivent refined coal

Suspended soils

Semivolatile standard

Standard

Sewage Treatment Plant

Semivolatile organic compound
Surface water

Separatory funnel extraction
Sonication extraction
Triamino-trinitro-benzene
Semivolatiles organics protocol
Target compounds

Trichloroethane

Trichlorobenzene

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

Target compound list

Toxic characteristic leaching procedure
Trichloro-trinitro-benzene

Total dissolved solids
N-methyi-N-2,4,68-tetranitroanaline
Tentatively identified compounds
Total identifiable chlorinated hydrocarbons
Total ion current profile

Thermal ionization mass spectrometry
PhotoVac OVA instrument

2,4 6-trinitrotoluene

Total organic carbon
Trioctylphosphine oxide

Transuranic

Toxic Substance Control Act
2,4-Dichlorophenoxy acetic acid
2,4-dinitrotoluene

2,6-dinitrotoluene
2,4,5-Trichlorophenoxy

Propionic acid (Silvex)

2 N (Normal) Zinc acetate

Uranium

Micrograms

Micrograms per kilogram
Micrograms per liter

Underground storage tank
Verification and validation
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Volatile organic method blank
Volatile organic analysis

Volatile organic compound
Volume

Volatile organic standard
Tungsten

Percent relative weight abundance
Wastewater Treatment Facility
Yttrium

Zinc
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INORGANIC ANALYSIS DATA FLAGS
Concentration Qualifiers

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

cw

QA/QC Qualifiers

Value estimated or not reported because of the presence of
interference

Duplicate injection precision not met

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 0.995

+ *nzZ2 m

Method Qualifiers

Flame AA

Semiautomated spectrophotometric
Automated cold vapor AA

Manual spectrophotometric

Manual cold vapor AA

Furnace AA

ICP

Titrimetric

Analyte is not required to be analyzed
Atomic emission - ICP

U
>Z 2025’)>

mx

ORGANIC ANALYSIS DATA FLAGS

TIC is a suspected aldol-condensation product

Analyte found in associated blank as well as in the sample

Pesticide identification confirmed by GC-MS

Concentration exceeds the calibration range of the instrument

Estimated value '

Compound analyzed for but not detected

Compounds identified in an analysis at a secondary dilution factor
Y,Z Wildcard flags (see explanation in section 4.2.2.2)

xXocemowy»

XXV



Draft - Do Not Cite
BNL Data Document
Issue Date: July 1989
Revision: 00

(Blank page)

XXVi



Draft - Do Not Cite
BNL Data Document
Issue Date: July 1889
Revision: 00

1.0 INTRODUCTION

This document presents the Department of Energy’s (DOE’s) Environmental
Survey with field and analytical data collected by the QOak Ridge National
Laboratory (ORNL) Sampling and Analysis Team at the Brookhaven National
Laboratory. The sampling for this site was done in April 1988 and the majority
of sample analyses were completed by February 1589.

NOTE

It should be noted that this document contains uninterpreted sampiing
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 BNL Sampling and Analysis Data Document includes information from the
DOE Environmental Survey Sampling and Analysis Plan for the BNL Site (Ref.
1-1), the Addendum to the DOE Sampling and Analysis Plan for the BNL Site
(Ref. 1-2), and field and analytical data. Please refer to the August 1987 DOE
Environmental Survey Manual (Ref. 1-3) for additional detailed descriptions of
field and analytical procedures. For an overview of the DOE Environmental
Survey Sampling and Analysis Program and for background information on the
BNL environmental setting, please refer to the BNL Preliminary Report for the
DOE Environmental Survey (Ref. 1-4) and the DOE  Environmental Survey
Sampling and Analysis Plan for the site. ‘

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 title. 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) daia are presented
and discussed in Chapter 5.0. References and bibliographic information are

included in Chapter 6.0.

Volume Il contains Appendices A through F. 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. Appendix F
is the Addendum to the BNL Sampling and Analysis Plan which covers all Phase
Il sampling.

1.1 Site Sampling and Analysis

Oak Ridge National Laboratory was designated by DOE to provide a Sampling
Team for the BNL Site and was responsible for the performance of the
laboratory analytical services. The requests for sampling and analysis were
developed by the DOE Environmental Survey Team after careful consideration of
the needs of the BNL Site 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 site.

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.

1-2



Draft - Do Not Cite

BNL Data Document

Issue Date: July 1889

Revision: 00

The purpose of the Sampling and Analysis Plan was to outline a plan for

environmental field sampling and laboratory analysis in support of the DOE

Environmental Survey at the BNL Site (see Figure 1.1) located near Upton, New

York. The Sampling and Analysis Plan was intended to be a guide that

incorporated the standard procedures, analytical protocols, field sampling

protocols, and other laboratory guidance from the DOE Environmental Survey
Manual.

The BNL Sampling and Analysis Team 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 BNL sampling
and analysis personnel.

This BNL 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 were addressed or considered before the final
draft was issued.
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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 Team couid just as effectively accomplish its
objective of modifying the findings contained in the Environmental Survey
Preliminary Report 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 results which
are representative of the site, of known analytical quality, and comparable with
other Survey data. Field sampling protocols and analytical methods have been
developed and documented in the DOE Environmental Survey Manual (Ref. 1-3).
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-of-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. For Drevity,
references to this manual will be called by section only (i.e., Reference 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.
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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 coliection 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 Volatile Organic Compounds by Vial

Grab samples for volatile organics were collected in 40-mL viais with Teflon-
coated septa. A 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").

3.1.1.3 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, "Volatie
Organic Compounds by Dipper").
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3.1.1.4 Field Measurements

Horiba or Yellow Springs instruments were used to monitor the water samples for
pH, temperature, and conductivity. 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.

3.1.2 Groundwater Sampling Methods
3.1.2.1 Purging Wells

Well purging ensured that a sample representative of the groundwater was
secured. An electronic sounder was used to indicate the depth to water, from
which well volume was calculated. Typically, a submersible pump was used to
purge the well of 3- to 5- well volumes. As the well was being purged, the
purged water was monitored for temperature, conductivity, and pH. When these
parameters stabilized, they indicated that the water being pumped was most
likely representative of the aquifer and not the well casing. Samples were then
collected from the pump discharge or with a bailer (narrow bucket with check
valve). Other types of pumps used for purging wells included peristaitic pumps
(shallow wells) and bladder pumps (E4.4.4.1, "Purging and Sampling with a
Submersible Pump”).

3.1.2.2 Groundwater Sample Collection

Well samples were collected from the pump discharge or with a bailer after
adequate purging and stabilization of field parameters.

Grab samples collected using bailers were preferred for volatile organics,
dissolved gases, or other samples that could be degraded by aeration.
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Samples collected using submersible centrifugal pumps were not suitable for
volatile organic analysis. The turbulence caused by the submersible pump may
have released volatiles to vapor phase, excluding them from the sample. Logbook
entries indicative of volatile organic samples collected in this manner were made

by the Sampling Team Leader.

Other types of pumps used to collect samples were considered suitable for
maintaining volatile sample integrity. Filtered samples were taken by connecting
the pump outlet to the filter unit. Pump pressure was regulated to prevent
fiiter breakthrough (E4.4, "Groundwater").

3.1.2.3 Field Measurements

Horiba or Yellow Springs instruments were used to monitor the purged water and
water samples for pH, temperature, conductivity, and, in most 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.

3.1.3 Solids

The method used for solid sampling (soils, sludge, and sediments) was 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 quantity (e.g., sediment), grab samples
were collected until a suitable volume was obtained.
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3.1.3.1 Surface Soils

Surface samples (top 3 in. of soil with stones and vegetation removed) were
collected 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 (ES.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 preferabie to augered
samples, but core samplers 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 Sampiing

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 (E5.2.1,
"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 radicactivity and organic vapor concentrations. The
sample site having the highest concentrations was resampled, and an undisturbed
sample collected for volatile organic analysis. Three additional cores from the
same sample location 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 sample borehcles penetrated the
soil 10 ft or more, split-spoon samples were taken. The contents of the split-
spoon were screened for VOCs and radicactivity. 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 compaosite.

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").

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.
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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 (E5.3.1,
"Scoop"). '

3.1.3.4 Field Measurements
3.1.3.4.1 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 fited 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 vaporvconcentrations 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
methane/air mixture. Daily calibrations of the FID were performed by filling a
Tedlar air bag with the calibration gas, making the necessary adjustments tc the
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FID, and then "locking" the instrument dials. This ensured that the readings on
the FID were correct.

3.1.3.4.2 Field Radioactivity Measurements

Field radicactivity measurements were made using a portable beta/gamma meter.
The instrument was calibrated at the Sampling Team’s laboratory prior to the
team’s departure to their respective site.

3.1.3.4.3 Soil pH Measurements

Water was added to a soil sample to create a slurry. The pH was measured with
either a Horiba or Orion instrument.

3.2 Analytical Methods
3.2.1 Organic Analysis Methods
3.2.1.1 Volatile Organics

Volatiie organic contaminants in water, soil, or sediment are determined using
the 7/87 Contract Laboratory Program Statement of Work for low- and medium-
level samples and Appendix D of the U.S. DOE Environmental Survey Manual.
The protocol stated in these methods is appropriate for the determination of
volatile organics in typical environmental matrices, using purge and trap sample
introduction intoc 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 detection limits, as specified in the U.S. DOE
Environmental Survey Manual.

Volatile organics are purged from an aqueous sample at ambient temperature
using an inert gas. A mixture of soil and distiled water is purged from a
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Table 3.1. Analytes Determined by CLP Volatiles Analysis Method

- Contract Required
Detection Limits2
Water Low Soil/Sediment?.C
Anaiyte CAS Number (ug/L) _{ug/kq)
1. Chloromethane 74-87-3 10 10
2. Bromomethane 74-83-9 10 10
3. Vinyi Chioride 75-00-4 10 10
4, Chloroethane 75-00-3 10 10
5. Methylene Chloride 75-08-2 5 5
8. 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. 1,2-Dichloroethene (total) 540-59-0 5 5
11. Chloroform 67-66-3 5 5
12. 1,2-Dichloroethane 107-06-2 5 5
13. 2-Butanone 78-93-3 10 10
14. 1,1,1-Trichloroethane 71-55-6 5 5
158. Carbon Tetrachicride 56-23-5 5 5
16. Vinyl acetate 108-05-4 10 10
17. Bromodichloromethane 75-27-4 5 5
18. 1,1,2,2-Tetrachloroethane 79-34-5 5 S
19. 1,2-Dichloropropane 78-87-5 5 5
20. cis-1,3-Dichloropropene 10061-01-5 5 5
21. Trichloroethene 79-01-8 S 5
22. Dibromochloromethane 124-48-1 5 5
23. 1,1,2-Trichloroethane 79-00-5 5 5
24. Benzene 71-43-2 4 )
25. trans-1,3-Dichloropropene 10061-02-6 5 5
26. Bromoform 75-25-2 5 5
27. 2-Hexanone 581-78-6 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 108-90-7 5 5
32. Ethyl benzene 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 detection limits are highly matrix dependent. The detection limits
listed herein are provided for guidance and may not always be achievable.

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

Contract required detection limits (CRDL) for volatiies at medium levels in
soil/sediment are 100 times the listed CRDL for volaties at low levels in
soil/sediment.
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specially designed purging chamber at elevated temperatures. The vapor is swept

through a sorbent column where the volatiles are trapped. After purging is

compieted, 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 National Bureau of Standards

(NBS) and Wiley Mass Spectral Library 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
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.

Interpretation of volatiles data requires an assessment of the impact of holding
times on data quality. The Survey protocol requires that the analysis be
conducted within 14 days of sample collection. Samples which may exceed this
hoiding time can still provide useful information, as long as the data are
interpreted with caution.

3.2.1.2 Semivolatile Organics

Semivolatile organic contaminants in water, soil, or sediment samples are
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 protocol described in these methods is appropriate for the
determination of a number of organic compounds that are partitioned into an
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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
chloride extracts are dried and concenirated separately. Low-level soil samples
are mixed with anhydrous powdered sodium sulfate and serially extracted with 1:1
methylene chloride/acetone using an ultrasonic probe. The methylene chloride
and extracted semivolatie organics are then collected by decanting and
concentrated. All extracts are stored at 49C 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 -20°C. Target compounds are identified on a cross-correlation basis
of: (1) relative retention times (compound elution times) compared to internal
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 specialist 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 semivolatile organics, or by contaminants
that are co-extracted 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 quality. The Survey protocol requires that aqueous
samples must be extracted within seven days of sample collection; soil samples
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Table 3.2. Analytes Determined by GLP Semivolatiles Analysis Method

Contract Required
Detection Limits®
, Water Low Soil/SedimentD.C
Analyte CASNumber (ug/L)  (ug/kg)

35. Phenol 108-95-2 10 330
36. bis(2-Chloroethyl) ether 111-44-4 10 330
37. 2-Chiorophenol g5-57-8 10 330
38. 1,3-Dichlorobenzene 541-73-1 10 330
39. 1,4-Dichlorobenzene 106-46-7 10 330
40. Benzyl alcohol 100-51-6 10 330
41. 1,2-Dichiorobenzene 95-50-1 10 330
42, 2-Methyiphenol 85-48-7 10 330
43. bis(2-Chloroisopropyl) ether 39638-32-8 10 330
44. 4-Methyiphenol 106-44-5 10 330
45. N-Nitroso-di-n-propylamine 621-64-7 10 330
46. Hexachioroethane 67-72-1 10 330
47. Nitrobenzene 88-95-3 10 330
48. Isophorone 78-59-1 10 . 330
48. 2-Nitrophenol 88-75-5 10 330
50. 2,4-Dimethylphenaoil 105-67-9 10 330
51. Benzoic acid 65-85-0 50 1600
52. bis(2-Chlorethoxy) methane 111-91-1 10 330
53. 2,4-Dichiorophenol 120-83-2 10 330
54. 1,2,4-Trichlorobenzene 120-82-1 10 330
§5. Naphthalene 91-20-3 10 330
56. 4-Chloroaniline 106-47-8 10 330
57. Hexachiorobutadiene 87-68-3 10 330
58. 4-Chloro-3-methylphenol

(para-chioro-meta-cresol) 59-50-7 10 330
59. 2-Methyinaphthalene 91-57-6 10 33
60. Hexachlorocyciopentadiene 77-47-4 10 330
61. 2,4,6-Trichlorophenol 88-06-2 10 330
62. 2,4,5-Trichiorophenol 95-95-4 50 160
63. 2-Chloronaphthalene 91-58-7 10 330
64. 2-Nitroaniline 88-74-4 50 1600
85. Dimethyl phthalate 131-11-3 10 330
86. Acenaphthylene 208-96-8 10 330
687. 2,6-Dinitrotoluene 8606-20-2 10 330
68. 3-Nitroaniline 88-09-2 50 1600
69. Acenaphthene 83-32-8 10 330
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Table 3.2. Analytes Determined by CLP Semivolatiles Analysis Method
(Continued)
Contract Required
Detection Limits? _
Water Low Soil/Sedimentb:C
Analyte CAS Number (ug/L)  (ug/kg)

70. 2,4-Dinitrophenol 51-28-5 50 1600

71.  4-Nitrophenol 100-02-7 50 1600

72. Dibenzofuran 132-64-9 10 330

73. 2,1-Dinitrotoluene 121-14-2 10 330

74. Diethylphthalate 84-866-2 10 330

75. 4-Chlorophenyl phenyl ether 7005-72-3 10 330

76. Fluorene 86-73-7 10 330

77. 4-Nitroaniline 100-01-6 50 1600

78.  4,6-Dinitro-2-methylphenol 534-52-1 50 1600

79. N-Nitrosodiphenylamine 86-30-6 10 330

80. 4-Bromopheny! phenyl ether 101-55-3 10 330

81. Hexachlorobenzene 118-74-1 10 330

82. Pentachlorophenol 87-86-5 50 1600

83. Phenanthrene 85-01-8 10 330

84. Anthracene 120-12-7 10 330

85. Di-n-butyiphthalate 84-74-2 10 330

86. Fluoranthene 206-44-0 10 330

87. Pyrene 129-00-0 10 330

88. Butylbenzylphthalate 85-68-7 10 330

89. 3,3'-Dichlorobenzidine 91-94-1 20 660

80. Benzo(a)anthracene 56-55-3 10 330

91. Chrysene 218-01-8 10 330

92. bis(2-Ethylhexyl)phthalate 117-81-7 10 330

83. Di-n-octyl phthalate 117-84-0 10 330

84. Benzo(b)fluoranthene 205-89-2 10 330

95. Benzo(k)fluocranthene 207-08-9 10 330

96. Benzo(a)pyrene 50-32-8 10 330

97. Indenc(1,2,3-cd)Pyrene 183-39-5 10 330

98. Dibenz(a,h)anthracene 53-70-3 10 330

8S. Benzo(g,h,)perylene 191-24-2 10 330

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

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

c. Contract required detection limits (CRDL) for semivolaties at medium

levels in soil/sediment are 60 times the listed CRDL for semivolatiles at
low levels in soil/sediment.
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must be extracted within 14 days. Samples that have exceeded this holding time
can still provide useful data as long as it is interpreted with caution.

3.2.1.3 Pesticides/PCBs in Water, Soil, and :Sediment

Pesticides and polychiorinated biphenyls (PCBs) in water, soil, or sediment are
determined using the Contract Laboratory Program Statement of Work for low-
and medium-level samples (BCD used 7/87 revision while ORGDP used 10/87
version) and the U.S. DOE Environmental Survey Manual. The analytical method
involves extraction of the chlorinated hydrocarbon contaminants from the
environmental matrices with methylene chioride, concentration of the extracts,
and the analysis of the extracts on a gas chromatograph/electron capture
detector (GC/ECD). If pesticides or PCBs are tentatively identified, a second
GC/ECD analysis is performed using an alternate chromatographic column for
positive identification.

The U.S. DOE protocol requires the identification of 27 target compounds at the
Contract Required Detection Limits (CRDL) 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 Survey protocol requires that aqueous
samples be extracted within seven days of sample collection and soil samples
extracted within 14 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. ‘
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Table 3.3. Analytes Determined by CLP Pesticide/PCB Analysis Method

Contract Required
___Detection Limits® _
Water Low Soil/SedimentD.C

Analyte CAS Number _ (ug/L) {ug/kq)

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

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

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

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

104. Heptachlor 76-44-8 0.05 8.0

105. Aldrin 308-00-2 0.05 8.0

106. Heptachlor epoxide 1024-57-3 0.05 8.0

107. Endosulfan | 959-98-8 0.0 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 Il 33213-65-9 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. Methoxychlor 72-43-5 0.5 80.0

117. alpha-chiordane 5103-71-9 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 11141-16-5 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 11087-69-1 1.0 160.0

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

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

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

c. Contract Required Detection Limits (CRDL) for pesticides/PCBs at medium

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

low levels in soil/sediment.
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3.2.1.4 Petroleum Hydrocarbons

This method is for the measurement of extractable petroleum hydrocarbons from
surface and saline waters; industrial, domestic, and solid wastes; sludges; and
soils. The method is applicable to measurement of light fuels, although loss of
about half of any gasoline present during the extraction manipulations can be
expected.

For waters the sample is acidified to a low pH (<2) and serially extracted with
Fluorocarbon-113 in a separatory funnel. Interferences are removed with silica
gel adsorbent. Infrared analysis of the extract is performed by direct
comparison of its optical absorbance with standards at approximately 2950 em-1.
The methed is sensitive to levels of 1 mg/L and less.

For sludges and soils a 20-g sample with a known dry-solids content is acidified
to pH 2 or less with concentrated HCl. After chemical drying with magnesium
sulfate monohydrate, the petroleum hydrocarbons are extracted with
Fluorocarbon-113 using a Soxhlet apparatus. After filtering through a sodium
sulfate impregnated filter paper, interferences are removed with silica gel
adsorbent, and infrared analysis of the extract is perfcrmed as described above.
The method is sensitive to levels of 0.1 weight percent of dry sample.

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. 787 for Inorganic Analysis Multi-media, Multi-concentration and
the U.S. DOE Environmental Survey Manual. Table 3.4 summarizes the
analytical method and the required detection limit for a total of 23 specific
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Table 3.4. Elements Determined by Atomic Emission or Absorption Techniques

Element Contract Required DOE Method Analytical
Detection Level Detection Limit Method
(ug/L) for ICP (ug/L)
Aluminum 200 200 ICP
Antimony 80 180 ICP, GFAA*
Arsenic i0 250 ICP, GFAA*
Barium 200 200 ICP
Beryllium 5 . 5 ICP
Cadmium 5 20 ICP, GFAA*
Calcium 5000 5000 ICP
Chromium 10 10 ICP
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 wee CVFAA
Nickel 40 40 ICP
Potassium 5000 5000 FES, ICP
Selenium 5 400 ICP, GFAA*
Silver 10 30 ICP, GFAA*
Sodium 5000 5000 ICP
Thallium 10 100 ICP, 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 performed by ORNL were reported for this element.
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metal contaminants. The metals determined by the inductively coupled plasma

(ICP) technique according to the full CLP technical criteria inciude most of the

elements specified by the DOE protocol. The exception to these include

potassium by flame emission photometry in ORNL analyses. In addition, three

- elements (arsenic, selenium, and lead) were also determined at ORNL by ICP and

were reported to detection levels which exceeded the CLP requisite limits, but

were significantly below the ICP method detection limits as listed in the DOE

protocol. Graphite furnace atomic absorption (GFAA) was used to determine and

report the concentrations of seven elements (silver, arsenic, antimony, cadmium,

lead, selenium and thallium) at ORNL for BNL sampies. Al 22 metals (mercury
not determined) were analyzed by ICP at Argonne National Laboratory (ANL).

Mercury was determined by cold vapor flameless AA (CVFAA), and cesium and
lithiurn were analyzed using the flame atomic absorption technique.

CLP protocol was used to monitor the precision and accuracy of the individual
elemental resuits. 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 muiti-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
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a grating spectrometer. The line intensities, which are a measurement of
glemental concentrations, are monitored by photomuitipiier tubes. The
photocurrents from the photomultiplier tubes are processed and controlled by a

computer system.

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. 787 protocol prior to trace metal analysis by ICP.
A 100-mL aliquot of an agueous sample is digested with a mixture of nitric and
hydrochloric acids. The acidified sample is heated below boiling for
approximately 2 hr or unti the sample volume is reduced to haif 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.
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3.2.2.1.2 Potassium

A direct-reading flame photometer is used for the quantitative analysis of
potassium in aqueous and solid samples analyzed at ORNL. in this technique, an
aspirating atomizer capillary tube is used to transfer a portion of a digested
sampie 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, 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 0.1to 8 mg/L.

The same digestates prepared for ICP analysis are also used for the analysis of
potassium by flame photometry. | |

3.2.2.1.3 Atomic Absorption, Furnace Technique

Graphite furnace atomic absorption is used to determine the concentration of
arsenic, antimaony, cadmium, lead, selenium, silver, and thallium in BNL samples
at ORNL. 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 slectrodeless 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 below

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 insoluble 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 perchloric acid/nitric acid
wet-ashing procedure is used to convert the organic mercury to an inorganic
form. Reagent bianks are very low (<2 ng) for this procedure. To obtain these
low blanks, acids are preselected by analytical testing and washed glassware is
baked overnight at 4509C. 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.
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3.2.2.2 Nontarget List Parameters
3.2.22.1 Cyanide

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-distiliation of the sample in the presence of a mineral acid
and magnesium ion. (Magnesium prevents the codistillation of thiocyanate.)
The evolved HCN is absorbed in a scrubber solution containing sodium
hydroxide. Cyanide is then determined spectrophotometrically by first converting
HCN to cyanogen chioride (CNCI) by reaction with chioramine-T under controlled
pH conditions. Upon compietion 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 holding time for cyanide is limited to 14 days from the date
of sample collection.

The spectrophotometric procedure has a detection 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-dimethylaminobenzalfhodanine indicator can be used for
samples containing higher amounts of cyanide.

3.2.2.2.2 Recoverabie Oil and Grease

Extractable matter from surface and saline waters and industrial and domestic
wastes is determined ' gravimetrically after sample extraction with
trichlorotrifiuoroethane (Fluorocarbon-113).  The il and grease present in a
sample are extracted from an acidified, 1-L aliquot with Fluorocarbon-113 using a
2-L separatory funnel. The entire specimen container must be extracted to avoid
sidewall loss of cils. The extract is evaporated from a constant weight-tared
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crucible and the cil/grease residue weighed. A concentration range of 5 to 1000
mg/L of extractable oil/grease may be directly determined from 1-L specimens.

For wet sludges, a 20-g sample with a known dry-solids content is acidified to
pH 2.0 with HCI. After drying with magnesium sulfate monchydrate, the oil and
grease are extracted from the sample with Fluorocarbon-113 using a Soxhlet
apparatus. The extract is filtered into a preweighed boiling flask, the solvent
is evaporated, and the oil and grease, which were extracted, are weighed.

The nature of the oil or grease, and the presence of extractable nonoily matter,
will influence the material measured and the interpretation of the resuits.
Vegetable oils, waxes, soaps, greases, animal fats, and relatively nonvolatile
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 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. A single determination of percent solids was
performed for a sample at ORGDP, at ORNL duplicate determinations were
performed at a sample frequency of 20%, and duplicate determinations for each
sample were performed by Battelle-Columbus Division (BCD).

3.2.2.4 Total Dissolved Sclids

Total dissolved solids (or filterable residues) in drinking, surface, and saline
waters or domestic and industrial wastes are determined gravimetrically after
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sample filtration and drying. The total dissoived solids present in a sample are
determined by filtering 100 mL of sample through a glass fiber (filter. The
fitrate is transferred to a constant weight-tared dish and evaporated to dryness
with a heat lamp. The evaporated sample is weighed to a constant weight. The
practical range of this determination is 10 mg/L to 20,000 mg/L. Holding times

for sample analysis are limited to seven days.

This procedure is susceptible to some inierferences. High mineral content waters
containing significant concentrations of calcium, magnesium, chlbride, and/or
sulfate may be hygroscopic in nature and require careful and prolonged drying,
desiccation, and rapid weighing. Samples containing high concentrations of
bicarbonate will also require careful and possibly prolonged drying at 180°C to
ensure that all the bicarbonate is converted to carbonate. Total residue should
be limited to about 200 mg since the presence of too much residus in the
evaporating dish will crust over and trap water that will not be driven off
during drying. | | | o

3.2.2.5 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; Identification and Listing of Hazardous Waste; Notification Requirements;
Reportable Quantity Adjustments: Prcposed 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
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).
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The TCLP is 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 more dominant carboxylic acids present in
municipal waste leachate. As such, approximately 100 g of a soil sample is
extracted with a buffered acetic acid extraction fluid 20 times the weight of the
solid phase. The liquid extract is separated from the solid phase prior to
chemical analysis. Waste samples containing less than 0.5% solids are defined as
the TCLP extract. Two-phase waste samples are filtered with 0.6 to 0.8 um glass
fiber fiters; the solid phase then is extracted with the acetic acid extraction
fluid. 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 vyield 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 3.5 and 3.6 list the regulatory
levels for semivolatie and metal analytes determined using CLP analysis protocol.

3.2.2.6 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 (other 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
weight, then pulverized and blended well before sample aliquots are removed.
All soil samples are analyzed on a dry weight basis.
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Table 3.5. TCLP Limits for CLP Semivolatile Compounds

3-27

Reg. Level
Sernivolatile CAS Number (mg/L)
Bis (2-chloroethyl)ether 111-44-4 0.05
o-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 B87-72-1 4.3
Nitrobenzene 98-95-3 0.13
Pentachiorophenol 87-86-5 3.6
Phenol 108-85-2 14.4
2,4,5 - Trichlorophenol g95-95-4 5.8
2,4,6 - Trichlorophenol 88-06-2 0.30
2,3,4,8 - Tetrachiorophenol 108-88-3 14.4
Pyridine 110-86-1 50
Table 3.6. TCLP Limits for ICP Metais
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 7439-81-1 5.0
Mercury 7438-97-6 0.2
Selenium 7782-49-2 1.0
Silver 7440-22-4 5.0
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3.2.2.6.1 Determination of Gross Alpha and 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 then counted 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.

3.2.2.6.2 Isotopic Composition of Uranium by Mass Spectrometry

Uranium isotope ratios are measured at ORGDP by thermal ionization mass
spectrometry (TIMS). These ratios are used for computing the relative
abundance of each isotope in the sample. The procedure presumes that the
element has been previously isolated from the sample matrix and is in purified
form for TIMS analysis. Isolation and purification of uranium from a sample
matrix may be accomplished by such methods as solvent extraction or ion
exchange chromatography depending on the nature of the sample matrix.

A uranium solution is evaporated on filaments, which are installed in the TIMS.
Isotopic ratios are measured automatically by the instrument, and relative isotope
abundances are calculated from the ratios.

3.2.2.6.3 Total Uranium in Water and Soil

Total uranium concentration in water and soil is determined at ORGDP by
fluorometric analysis. For water samples, an aliquot is extracted with
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tri-n-octyl-phosphine oxide dissolved in varsol. An aliquot of this organic phase
is fused in a flux of anhydrous sodium fluoride. The uranium fluorescence of the
pellet is measured using a fluorophotometer and compared to the fluorescence of
known uranium standards. The fluorophotometer, which was made by the Oak
Ridge Y-12 Instrument Department, is an automated fluorescence analyzer

controlled by a Hewlett-Packard 858 computer.

For soils, a dried weighed sample is heated to about 800°C in a muffle furnace
for a minimum of 4 hr, then further treated to assure that organics are
destroyed. The sample is dissolved in nitric acid and brought to volume. An
afi-quot of this solution is extracted and carried through the procedure as
described above for water.

3.2.2.6.4 Plutonium Isotopes in Water

Plutonium concentration in natural and industrial waters is analyzed according to
protocal defined in Appendix D of the U.S. DOE Environmental Survey Manual.
Plutonium in the sample is equilibrated with plutonium-242 tracer, ~coprecipitated
with bismuth phosphate, adsorbed on an anion exchange resin, selectively eluted
from the resin, coprecipitated with praseodymium hydroxide, and extracted with
thenoyitrifiuoroacetone-xylene.  The plutonium extract is dried on a stainiess
steel disc, which is analyzed by aipha pulse-height kanalysis to determine the
plutonium concentration. |

The lowest concentration reported is 4 x 105 pCi/mL when analyzing a 1-L
sample, using 10 disintegration per minute (dpm) of piutonium-242 tracer,
counting for 1000 min on an alpha pulse-height analyzer with a detector
efficiency of 20% and a 0.005-cpm background over each energy level of interest,
and realizing an 80% chemical recovery.

lnterferences from other alpha-emitting nuclides are generally eliminated by
alpha pulse-height analysis, except for piutonium-240, which cannot be resolved
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from the plutonium-238 by this means. Mass spectrometric analysis is required if
independent measurements of both of these isotopes are desired.

3.2.2.6.5 Plutonium Isotopes in Sediment and Sail

A known quantity of plutonium-242 tracer, which is used as the internal
standard, is added to the sample that is leached by hot nitric acid and hot nitric
acid-hydrogen peroxide treatment. After leaching, plutonium is adjusted to Put4,
adsorbed onto anion exchange resin, reduced to Pu*3, and selectively eluted from
the resin. Subsequently, plutonium is coprecipitated with praseodymium
hydroxide, dissolved, and oxidized to Put4, which is then extracted with
thenoyltrifluoroacetone-xylene. The organic extract is deposited on a stainless
steel disc, and the plutonium is determined by alpha pulse-height analysis.

The lowest concentration reported is 0.004 pCi/g when analyzing a 10-g sample,
using 10 dpm of plutonium-242 tracer, counting for 1000 min on an alpha pulse-
height analyzer with a detector having a 20% efficiency and a 0.005-cpm
background over each energy region of interest, and realizing an 80% chemical
recovery of plutonium.

Samples that are refractory, such as test-site material, are not apt to release
plutonium in the leaching process; therefore, more rigorous treatment is
recommended for decomposition of these samples. Plutonium-240 cannot be
distinguished from plutonium-239 by alpha pulse-height analysis. However, alpha
spectrometry eliminates most other alpha interferences.

3.2.2.6.6 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;
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the yttrium-80 daughter of strontium-80 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 the yttrium-80 that has grown into

the separated strontium-80. Counting performed at ORNL uses a Tennelec

Model LB 4000 computer-controlled system. The lowest reported concentration is:
0.5 pCi/L for 250-mL samples.

3.2.2.6.7 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
removed by one or more precipitations' of the strontium carrier as strontium
nitrate. Barium and radium are removed as the chromate; the yttriumleo«
daughter of strontium-80 is removed by hydroxide precipitation. The separatedi
strontium is counted immediately for beta particle activity. The counting result
represents the total strontium activity (strontium-88 and strontium-80) plus an
ingignificant fraction of yttrium-80 that has grown into the separated
strontium-80. Counting performed at ORNL uses a Tennelec Model LB 4000
computer-controlled system. The lowest reported concentration is 0.2 pCi/g for
10-g samples. |

3.2.2.6.8 Gamma-Ray Emitting Nuclides in Water and Soil

Nine hundred miL 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 at ORNL in this determination are between 20% and 35%.
The gamma spectra are reduced and reports generated by a Nuclear Data
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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 soail

sample.
3.2.2.6.9 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 sail
leachate is treated with a small amount of sodium hydroxide and potassium
permanganate and distilled. The alkaline treatment prevents other radionuclides,
such as radioiodine and radiocarbon from codistilling 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
and cause quenching interferences. A middle fraction of the distillate is
collected for tritium 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 liquid scintillation counter for tritium beta particle activity.
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4.0 DATA PRESENTATION
4.1 Introduction

This section presents the data collected as part of the DOE Environmental
Survey of the BNL Site. Findings generated by the Survey Team were divided
into units called environmental problems. This chapter presents the
environmental problem sampling and analysis data. Sections 4.2 through 4.4
descrice 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
referenced as the data for each environmental problem are
examined.

Data are presented in order by 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 BNL
Sampling and Analysis Plan (Ref. 1-1) and Addendum (Ref. 1-2). Sampiing
methods addressed in the individual environmental problems refer to the DOE
Environmental Survey Manual. For brevity, only the section in this manual is
called out (i.e. Reference E4.2.1 refers to Section E4.2.1, "Sampling Container
Immersion" of Appendix E of the DOE Environmental Survey Manual). The field
and analytical data are then presented in text and tabular form with statements
of the level of data quality. ltalicized text indicates a summary of sampling and
analytical data for the environmental problem. |
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The data tables are organized 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
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); the
radiological QC section (Appendix E); and the addendum to the Sampling and
Analysis Plan (Appendix F).

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

This section presents descriptions of the structure and contents of the five basic
types of data tables that may appear in Chapter 4. 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 BNL Site. 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 actually 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 of tables.
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TABLE 4.1} BROOKHAVEN SITE ENVIRONMENYAL SURVEY SAA REQUESTS
WITH FIELD AND ANALYTICAL COMPLETION DATA

JREQUEST |STATIDATE {LOCATION 1 TYPE {HEDIA lote SampITYPE | ANIONS | METALS | O8G IPET_HYDROIPES/H/PCBISEMIVOLS §_vOois | Raps |

INUMBER | fcott. | | vocatIon | | ACTIPLANI] | ACTIPLAN] ACTIPLAN] ACT|PLANI ACTIPLAN] ACTIPLAN| ACTIPLAN} ACTIPLANI ACTIPLAN
| 1 joo/tperyY | } i jcott jcotr i jaNAL fanAL fANAL JaNAL Al AMAL FAMAL JANAL fANAL JANAL | ANAL J ANAL FAMAL JANAL JANAL fANA

|BR300 12/04/88 PRIMARY PD HHMA POND  SUR HATER| 3 sleraB | © ol 3 3| o ol o el 3 3f{ 3 3} 3 31 3 3]
|BR301 12/04/88 PRIHARY PO POND SUR WATERI 3 3iGRAB | © o} 3 3l o ol o el 3 3} o 3} 3 3| 3 3 |
iBR301 12/04/68 PRIMARY PD POND SUR HATER] 1 1lac AN B ol 1 1{ 0 of ¢ 6] 1 1f 0 11 1 111 1
I8R301 17/04/88 PRIMARY PO POND SUR HATERI 3 3i1GRAB | O ol o ol o sf{ o o] o 3§ 3 3t o ol o 0|
1BR302 12/04/88 KOODED PD POND SUR WATER] 1 1lec FLi 0 ol 1 11 o of o ef o ot o of o ol 1 14
{BR302 12/04/68 HOODED PD POND SUR HATERY 3 3iGRAB | @ ol 3 31 o el o ol 3 3l 0 31 3 31 3 31
|8R302 17/04/88 HOODED PD POND SUR WATERI 3 3iGRAB | O ol o ol o of o ol o 3| 3 {0 oi{ o o1
18R303 12/04/88 S PRIit. PD POND SEDIMENT | 3 3lGRAB | © sl 3 3{ o o} o ol 3 3} 3 31 3 3} 3 31
{BR20G 12/04/88 N PRIM. PD POND SEDIMENT | 3 3l6RAB | O ol 3 3t o ol o o) 3 3} 3 31 3 31 3 3 |
18R304 12/064/88 N PRIH. PD POND SUR WATER] 1 119C RNl 0 ol 1 11 o ol o ol 1 1t 0 1l 3 1] 1 11
{BR305 12/04/88 N WOODED P POND SEDIMENT | 3 3jeRaB | O el 3 3/ 0 ¢l o | 3 3} 3 3} 3 31 3 34
|BR306 18704788 B, 479 CESSPOOL SUR MATERI 1 1fac FLE 12 1l 1 11 1{ o o] o of{ o ol o ol o ol
{BR3B6 18709788 B, 479 CESSPOOL. SUR HATERI 2 zieras | 2 21 2 2| 2 r 3 o} o ol 2 21 2 2zt o o |
{BR306 . 18/04/88 B. 975 CESSPOOL. . SUR WATERI 1 1leras.f 1 1} 1 il 1{ o o] o of 1 1§ 1 11 0 o |
ierzo? DELETED B. 244 CESSPOOL SUR HATERT © 3fgraB | © 31 0 34 o 3l o cf o sl © 3} o 3 6 oi
{BR303 18/04/88 B, 422 CESSRPOOL SUR HATERI 3 3jGRAB | 3 3| 3 31 3 3] 0 ol o o} 3 31 3 31 o ot
{BR308 18/04/88 B, 422 CESSPOOL SUR WATER} 1 ifqc aNl 1 1l 1 1f 1 1] o of o ol o 111 11 o e
{B8R309 DELETED B. 197 CESSPOOL SUR HATER} © 3lGRaB | o© 3}l 0 3{ 0 3t o o}l o sl o 31 o 351 o ol
|BR310 18/04/88 B, 905 CESSPOOL SUR WATERI 2 3i6Ra8. | 3 31 3 3} 3 3f o o} o e} 3 3§ 3 34 o ot
IBR311 19/04/88 B. %479 CESSPOOL SEDIMENT | 1 1icras § © ol 1 1l 0 ol 1 111 111 141 11 1 1}
{BR311 19/04/88 B. 479 CESSPOOL SUR WATERI 1 1ieC RNl 0 el 1 1l o ol 1 1}l o 111 111 1] 1 1!
IBR312 DELETED B. 24% CESSPOOL SEDIMENT §| © 1fGRa8 § o sl o 11 0 of o 1§ 0 1{ 0 1t ¢ 1{ o 1
IBR313 19/04/68 B, 422 cEsspoot. sEprMEnNT | 1 1lemae { o o] 1 1} o ol r 3P 3 2f 3 111 2fx 1l
1BRA314 DELETED 8. 197 CESSPOOL SEDIMENT | © 1iGRAB | o ol o 1{ 0 6f o il o 1} 0 1i 0o 1} o 1
IBR315 19/04/88 B. 908 CESSPOOL SEDIMENT | 1 erag | 0 el 1 ii{ o ol 1t 11 1 11 1f 1 1t 2 11
BR316 25/06/88 H UPTON RD HELL GRN HATER] 4 dlpup | 0 ol 4 41 o ol o ol o ol & 41 4 4} & 4}
|BR500 13/0%/88 BNL LANDF LEACHATE SOIt P 3 3leras | ¢ sl 3 3 o ol o el 3 3| 3 31 3 3} 3 3}
|BR500 13/04/88 BNL LANDF LEACHATE SUR HATERE 3 slerap 't o ol 3 34 0 el o o} 3 3 0 3§ 3 3} 3 314
IBREDO 16/04/88 BML LANDF LEACHATE SUR MATERI 3 3icrRaB | o ol o o} e ol o al o 31 3 3t o ot ¢ o |
I8R5 DELETED B. 81l SLURRY SEDIMENT | O 4lGRAB | © ol o 4t 0 ol o 6l o of o ol o ol o ol
IBR5OL 12/064/86 B. 811 SLURRY SUR MATER] 1 1§qC RNE O s] 1 il o 6f o ol o 6l o of o ot o o i
IBR501 137054788 8. 811 SLURRY SEDIMENT § 4 4f{GRAB | © o] 4 “«1 0 eaf o ol o s}l o o} o of o o |
iBRSO2 DELEVED B. 811 SLUDGE SEDIMENT | 0 olgraB '} 6 ol o 90 et o el o ot o @t o ol o 9 1
1BR503 14/04/88 B. 444 RELEASES SOIL P 4 sicras | o ol 4 41 4 41 o o} o of o ) 4 44 4 4
IBR503 14/04/88 B, 4%% RELEASES SUR HATERI 1 11qC RNl o el 1 111 1{ 0 gl o 6} 1 11 1 11 1 1
IBR50G 14/04/688 B. 46% RELEASES SOIL i 3 3jcras | © ol 3 3] 3 3} 0 ol o ol 3 3} 3 2| 3 31
iBRS0S 14/04/88 AGS AREA RELEASES SOIL i & 6lGRaB | © ¢l o 6l o ot o sl o ol o ol o ol 6 [
IBRS0& 14704788 HHMA SPRAY AERATION SOIL | 7 rieras | o ol o ol o gl o st o ol 1 71 1 71 7 71
iBRSO7 30/06/88 CURR. LHDF HELL GRIY RATER]I 8 sleune | © o} 8 gl o at o atl o ol 8 sl 8 sl 8 8 |
{BRS0S DELETED u/D CUR LF HELL AT LND SOIL { o 4foraB | O ol © 4“1 o ot o s}l o ol o 4t o 41 o 4 |
IBRS508 28/06/88 U/D CUR LF HELL AT LMD SOIL Y 3 6IGRAB } o ol 6 61 o ol o o} o o} 6 61 6 61 e 6 1
{BR50S 28706788 U/D CUR LF WELL AT LHD SUR WATERI 1 1fGCc ANl O of 1t 1{ 0 ol o ol o ol 1 111 1101 11
{BRBOO 15/04/,88 STP DREDGE MATL SGIt I sicras | o gl B 51 o o} o ol s 5 5 s|1 s 51 5 5 1
{BR20O 15/04/688 STP DREDGE MATL SUR WATER] 1 1iGc RNl 0O ol 1 1{ o o} o ol 1 11 o 14 1 141 11
{BRBOL 15/04/88 STP TANK SUR HWATERI 1 1iqC RHY O cf 1 it o0 ol o 6ol 1 11 1 11 1 10 3 11

81D 10N 0 - ¥eiQ
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IREQUEST |STAT|DATE TLOCATION | TYPE IMEDIA INuMB SAMPITYPE |_ANIONS | METALS | 026G JPEY_HYDROIPES/H/PCBISEMIVOLS | _vols | RADS
[HUMBER lcoLL. | LocarioN | I ACTIPLAN] I ACTIPLANI ACTIPLAN| ACTIPLAN]| ACTIPLAN| ACTIPLANI ACTIPLANI ACTIPLAN} ACTIPLAN{
| oD/ MH/YY ) | { lcotticoil } LAHAL [ANAL [ANAL JANAL | ANAL JANAL | ANAL J ANAL | ANAL |ANAL ANAL |ANMAL JANAL JANAL JANAL LANAL |
18R801 15/04/88 STP TANK UNSEAL €Ol 3 3lGRaB | © ot 3 3} 9 of o o} 3 3§ 3 3§ 3 3} 3 3}
|BR8O2 18/04/88 STP TANK SEDIMENT | 1 1lGRAB | © 0l 1 1l o ol o of 2 10 1 111 111 13
|srR802 19704768 STP TANK SEDIMENT | 2 zlerad | o ol 2 21 o ol o ol 2 2} 2 2l 2 2} 2 21
|BREO3Z 18/04/88 STP SLUDGE BEDS SOIL | & 4lGRAB | D 0ol 4 41 0 ol o ol &4 61 4 4} o 44 4 4 1
|BR80G 20704788 AGS I&IX SCARPYARD  SOIL i1 1iGRAB | o© ol 1 14 0 ol o o} o of o o) o of 1 14
|BREO0S 20/04/88 AGS IRII SCRAPYARD  SOIL } s SIGRAB § O ol 5 51 o ol o ol o of o ol o 0ol s 51
|BR8OS 20/06/88 AGS SCRAP. HELL GRMN WATER] & 4IHELHZ) O ol 3 41 0 ol o ol o 0 3 4} 3 41 3 4 i
|BRSO6 20/04/88 B. 975 BUBBLE ARE SOIL i 14 14lGRaB | O el 1) o 6l o ol o 011 14)114 1912 14}
IBRSO6 20/04/65 B, 975 BUBBLE ARE SUR WATER| 1 1iQC RNE © o 2 190 ol o of o of 1 1§ 1 1} 1 18
{8RE07 21/04/88 B-975 HELL GRN WATER] 3 3IBAILR] O 0§ 3 3ji 0 o) o ol 3 3§ 3 31 3 34 3 3§
|BRSO7 21/04/868 B-975 HELL GRN WATERI 1 1lqc FLl 0 0o} 32 il o ol o of o gl o ol o o 1 14
IBRBOB 21/04/88 B. 481 LEACH PIT SOIL i 3 3lcras | © ol 3 31 0 of o ol 3 3f 3 3| 3 31 3 34
IBR8OY 17/04/88 BOUNDRY RD HELL GRM WATERI 3 3IBKGRNE 0 ol 3 3¢ 90 oj o ol o 3§ 3 3] 3 31 3 3 |
I8R80Y 16/06/88 B-975 HELL GRN MATERI 2 2ipue § O ol 2 20 o ot o ol o 0 2 21 2 21 2 24
|BR809 23/06/88 B-975 NELL GRN WATER] 2 zipup | O ol 2 2§ o o}l o of o ol 2 24 2 21 2 24
1BR&09 24/06/88 B-975 HELL GRM HATERI 4 4lpuMp | 0 ol 9 4§ 0 ol o 01 o 01l & | 4 41 4 4 |
{8RE09 25/06/88 B-975 HELL HATER 1 1lac FLb o of 1 1§ 0 0l o ofl o cf 1 11 12 1801 1
|BR80O9 25/706/88 B-975 WELL HATER i1 1iqc RNl O ol 1 1} ol o 0o} 0 of o ol o ol 1 11
1BR810 DELETED B. 975 HELLS SOIL i o 5IGRAB ! O o] o 5§ o 5§ 0 [\] o 54§ 0 5i 0 51 o 54
|BRS10O 17/064/88 BOUNDRY RD BACKGROUND SEDIMENT | 3 3IBKGRN} O ol 3 54 3 3f 0 ol 3 3f 3 30 4 35§ 3 31
TOTAL 161 191 12 17 138 169 22 33 4 6 55 75 2120 157 125 148 135 156

811D 10N O - YelQ
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NOTE: 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 4.3.4 is the
analytical data summary by medium series table that applies
specifically to Environmental Problem 4. Problem-specific
tables are located in the appropriate environmental problem
section of this chapter. The problem-specific data series
tables are: ‘

4.2.0-4.2.11 Sampling and Analysis Data Summary

4.3.0-4.3.11 Analytical Data Summary by Medium for Environmenta
Problem : :

4.4.0-4.4.10 Groundwater Sample Locations and Sample Volumes

The Table 4.2 series of tables 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 for which at least one analyte was requested. The numbers represent the
number of samples analyzed and the number of samples with analytes detected,
respectively. As shown in Table 4.1, each table wil 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, listed by analytical
chemistry method, 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 analysis 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 was
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determined by first having sampling and analytical personnel identify the logical
groupings of the data, then having data management determine an easily
readable format 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 tables 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 directory for QA/QC tables in
Volume Il.

The 4.4 series of tables provides information on groundwater sample locations
and sample volumes for those environmental problems that call for the collection
of groundwater samples. The well identification, the sample number, the date
the sample was collected, the sampling method used or the type of sample (e.g.,
bailer, QC rinsate), and the bore volume of the well in liters are provided. The
purge volume was at least three times the bore volume. Purging was continued
until the parameters (pH, temperature, and conductivity) stabilized.
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4.2.2 Data Hags

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.

4.2.2.1 Data Flags: Inorganic Analysis

Inorganic analysis data tables have concentrations reported in miligrams per
kilogram {(mg/kg) for solid samples and micrograms per liter (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:

Concentration Qualifiers: Relate the data to detection 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 detection limit (CRDL) but greater than the
instrument detection limit (IDL).

U This qualifier indicates the analyte was analyzed for but not
detected.
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QA/QC Qualifiers: Relate to specific QA/QC problems. They are only presented
in Volume I, Appendix 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).
* 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
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Semiautomated spectrophotometric
Manual spectrophotometric
Titrimetric

if analyte is not required to be analyzed.

Atomic emission - ICP

4.2.2.2 Data Flags: Organic Analysis

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

samples.

Ten notations are used to qualfy the results from organic analysis.  The
qualifiers 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 vaiue. 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 resut is less than the sample
detection limit (CRDL), 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
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quantitation limit is adjusted for both dilution 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/L and a sample quantitation limit of 430

ug/kg, the concentration is reported as 300 J.

This flag applies to pesticide results where the identification has
been confirmed by GC-MS. Single component pesticides > 10
ng/ul in the final extract shall be confirmed by GC-MS.

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.

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

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 | are
flagged with the D flag.

This flag indicates that a TIC is a suspected aldol-condensation
product.

Other specific flags and footnotes may be required to properly
define the results. If used, they must be fully described and
such description attached to the Sample Data Summary Package
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and the Case Narrative. If more than one is required, use "Y*

and “Z", as needed. If more than five qualifiers are required for

a sample result, use the "X" flag to combine several flags, as

needed. For instance, the "X flag might combine the "A’, "B,
‘and "D" flags for some sample.

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 or the
analyst determines that the flagged 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 resuit, the value would not be reported
in the problem-specific summary data table.

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 aftributed to external contamination include:
travel blank cross contamination, decontamination procedure contamination,
method blank contamination, preparation blank contamination, and reagent
contamination.  Investigation of these pcssibie sources of contamination is an
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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 dstected 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 envircnmental 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.

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.
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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 ll, and
Level lll 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. Quality Level I compliance to QC
requirements . is less than that of Quality Level |, 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.1-3). '

4.4 Background Values

A discussion and presentation of information on background levels of
contaminants for environmental media in the BNL Site area, derived directly
from BNL 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 Environmental Problem 0O: Samples From Well Number 6458 and the
Surrounding Area.

Request Numbers: 809 and 810.
Requester: Not Applicable.
Findings and Basis: Not Applicable.

4.6.1 Sampling and Analysis Objectives
Statement: Not Applicable.

Supporting Information: Requests 809 and 810 were assigned io these samples by
the Sampling Team. No sampling and analytical design for these samples was
listed in the BNL Sampling and Analysis Plan.

4.6.2 Sampling and Analytical Design
4.6.2.1 Sampiing Design

Request 809: Weil Number 6458 (Water)(Fig. 4.08). The Sampling Team arrived
on-site at 0915 on 17APR88. Well 6458 was located in the northeast corner of
the Brookhaven National Laboratory property. The sky was clear, with gusting
winds and an ambient temperature of approximate!y 400F. The well depth was
168 ft. The water surface was 21 ft below ground level. By comparing the
volume purged over a 2-hr period, it was estimated that, without recharging, it
would take 14 hr to hand bail one well volume. Therefore, the collection of
samples was done based on the uniformity of the water pH. The water was rust
colored. Measurements for radioactivity, temperature, pH, conductivity, dissolved
oxygen, and turbidity were taken and recorded at 1145. Three grab water
samples (BR809016, BR80S027, and BRB809038) were collected between 1145 and
1220.
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Request 810: Field South of Well Number 6458 (Scil) (Fig. 4.0b). The Sampling

Team arrived on-site at 1245 on 17APR88. The site was a field located across

the road and due south of Well 6458. The sky was clear, with gusting winds

and temperatures near 40°F. A RAD scan showed 40 cpm. The area was divided

into 60 segments. Three segments were randomly selected for sampling. Soil

samples BR810019 (grid 18), BR810020 (grid 28), and BR810031 (grid 50) were

collected at 1250, 1300, and 1330, respectively. All samples were a moist,
reddish-orange sand.

4.6.2.2 Analytical Design

The parameters analyzed and/or measured for Environmental Problem 0 were as
follows:

Request 809: The parameters analyzed were volatiles, semivolatiles, PCBs,
pesticides, ICP-metals, total stror{tium, AA-lead, gamma scan, strontium-80, and
tritium.  The field measurements requested were radiation, temperature, pH,
specific conductance, dissolved oxygen, and turbidity.

Request 810: The parameters analyzed were volatiles, semivolatiies, PCBs, ICP-
metals, AA-mercury, AA-lead, total uranium, oil and grease, tritium, and RADs.
The field measurement requested was for radiation.

4.6.3 Field and Analytical Data

Field Data:

Request 809: The conductivity, dissolved oxygen, PID readings, pH, radioactivity,
temperature, and turbidity measurements for the water in Well 6458 are shown in

Table 4.3.0. A noticeable feature of the measurements is the identical readings
obtained for all three samples. This may be because the three samples were
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taken within a 35 minute period. The outstanding property is the relatively high
pH of 9.5.

Request 810: For the soil samples taken in the vicinity of Well 6458, field
measurements for radiocactivity were made and recorded at 40 cpm.

Feld Data Evaluation:

Request 809: The instrument used to measure dissolved oxygen, turbidity,
conductivity, pH, and temperature was calibrated about one-half month earlier
for dissolved oxygen and turbidity and three days earlier for conductivity, pH,
and temperature. No data were available on the calibration for the PID and
radicactivity readings.  All calibrations were in compliance with the turbidity
readings being the least accurate at +/- 25 RPD. Conductivity, pH, PID, and
temperature were the measurements requested in the Sampling and Analysis
Plan. The pH, conductivity, and temperature readings are particularly reliable.

Request 810: No data were available for the radioactivity calibration.
Analytical Data:
Request 809:

Metals.  Analytical resuits for metals in groundwater are presented in Table
4.3.0. Of the 16 metals detected, the following eight were below either the
CRDL or the IDL in all three samples: barium, chromium, cobalt, magnesium,
nickel, potassium, sodium, and vanadium. Of the remaining metals detected,
cadmium was 2 ug/L, copper ranged from 42 to 50 ug/L, lead from 68 to 81
ug/L, and zinc from 429 to 493 ug/L. Other metals detected were aluminum,
calcium, iron, and manganese.
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PCBs_and_other extractables. The sample volume was too small to perform both
semivolatile and PCB analyses. Therefore, PCB analysis was not performed.

Extractable organics. Analytical data for semivolatile organic compounds are
presented in Table 4.3.0. There were two compounds detected in one sample,
three in another, and six in the remaining reference groundwater sample. A
compound tentatively identified as hydrocinnamic acid had estimated
concentrations of 0.150 to 0.160 mg/L in each of the samples. All other
compounds detected were TICs in estimated quantities of less than 0.015 mg/L,
except for an estimated 0.008 mg/L of benzoic acid found in sample BR809038.

Volatile _organics.  Analytical results for volatile organics are given in Table
4.3.0. There were two volatiles detected in one of these ground water samples
and one volatile in the remaining sample. Acetone and toluene were detected in
these samples and in the associated blanks. Acetone was present in
concentrations of 0.013 mg/L or less, and toluene was estimated in
concentrations of 0.002 mg/L or less in two sampies.

Radiochemistry.  Analytical results are presented in Table 4.3.0. Two of the
three water samples contained tritum (1200 and 1600 pCi/L) and all three
samples contained strontium (0.3 to 8.4 pCi/L.).

Request 810:

Metals. Analytical results for metals in sediment are presented in Table 4.3.0.
Of the 17 metals detected, the following eight were below either the CRDL or
the IDL in all three samples: barium, beryllium, calcium, cobalt, copper,
magnesium, potassium, and sodium. Of the remaining metals detected, chromium
ranged from 5.7 to 6.3 mg/kg, lead from 3.6 to 4.5 mg/kg, mercury was .04
mg/kg, nickel from 7.4 to 7.9 mg/kg, and zinc from 9.5 to 11 mg/kg. Other
metals detected were aluminum, iron, manganese, and vanadium.
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Total uranium analysis was requested for the soil samples from Request 870.
However no resuilts are shown in Table 4.3.0 because the analyle was not

detected.

Qil_angd grease. The oil and grease concentrations in the soil samples from
Request 810 are shown in Table 4.3.0. Values range from 160 to 380 mg/kg.

PCBs_and gthgr extractables. The sample volume was too small to perform both
semivolatile and PCB analyses. Therefore, PCB analysis was not performed.

Extractable organics. Analytical data for semivolatile organic compounds are
presented in Table 4.3.0. There were 16 compounds detected in one of these
sediment samples, 23 in ancther, and 24 in the remaining sampie. No compound
was positively identified in measurable concentrations. There were four
phthalates identified in estimated concentrations of 0. 200 mg/L or less. Some
tentatively identified compounds had estlmated concentrations exceeding 10
mg/kg in each of the samples.

Volatile _organics.  Analytical results for volatile organics are given in Table
4.3.0. Ffrom three to six volatile compounds were detected in individual samples,
of the four sediment samples in this request.  Chiloroform was present in
amounts below the quantitation limit, in estimated concentrations of 0.024 mg/kg
or less, and also in the blank. Methylene chioride was detected in one sample,
below quantitation limit, in estimated concentration of 0.024 mg/kg, and was also
present in the blank. No positively identified volatile compound was present in
measurable quantities, and estimated concentrations were always less than 0.10
mg/kg. TICs ‘were all probable hydroCarbons, with estimated concentrations
always less than 0.40 mg/kg. |

Radiochemistry.  Analytical resuits are presented in Table 4.3.0. All three soil
samples contained tritium (300 to 700 pCi/kg), total strontium (29 to 64 pCi/kg)
and potassium-40 (4100 to 4900 pCi/kg) from natural sources.
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Analytical Data Evaluation:
Request 8C9:
Metals. Four metals of interest (cadmium, copper, lead, and zinc) were detected

above the CRDL in the samples for this request.

PCBs _and other extractables. The sample volume was too small to perform both
semivolatile and PCB analyses. Therefore, PCB analysis was not performed.

Extr le_organics. Hydrocinnamic acid was tentatively identified in estimated
concentrations of 0.150 to 0.160 mg/L in each of the samples. All other
compounds detected were TICs in estimated quantities of less than 0.015 mg/L,
except for an estimated 0.008 mg/L of benzoic acid found in sample BR80S038.

Volatile _organics. Acetone and methylene chioride were detected in these
samples and in the associated blanks. Concentrations were measured or
estimated at 0.013 mg/L or less.

Radiochemistry.  Radiclogical instrumentation was calibrated daily.  Instrument
backgrounds and efficiencies were aiso determined. Because control sample
results were within 10% of their true value, radiological data are considered
reliable.

Request 810:

Metals. Five metals of interest (chromium, lead, mercury, nickel, and zinc) were
detected above the CRDL for this request.

For total uranium, all holding times were met and the preparation blanks were
all in compliance. The calibration verification data and the spike results were
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also within total compliance. The precision of the analysis duplicate results were
50% of actual compliance.

il_an 3. Holding times were exceeded; and no method duplicate was
analyzed. The extraction techntque on soil matrix may remove soil components
and can bias the results high.

ther _ext les. The sample volume was too small to perform both
semivolatile and PCB analyses. Therefore, PCB analysis was not performed.

r le organics. No compound was positively identified in measurable
concentrations. There were four phthalates identified in estimated
concentrations of 0.200 mg/L or less. Tentatively identified compounds with
estimated concentrations exceeding 10 mg/kg occurred in each of the samples.

Volatile organics. Chloroform and methylene chioride were present in amounts
below the quantitation limit in both the ‘samples and the blank. No positively
identified volatie compound was present in measurable quantities, and estimated
concentrations were always less than 0.10 mg/kg. TICs were all probable
hydrocarbons, with estimated concentrations always less than 0.40 mg/kg.

Radi istry.  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.

4.6.4 Limitations and Qualifications

Data Quality Level: The sampling plan cannot be rated since Problem 0 was not
included in the S&A Plan. The field sampling is rated Quality Level . The
overall anaiytical rating is Quality Level Il.
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Field Data:
Request 809: The basis for rating the sampling plan and field sampling is
discussed for all problems only if ratings of Il or Il are assigned to them.

Obviously, in this case the sampling plan cannot be evaluated since no
preestablished design for taking these samples was developed.

Request 810: The basis for rating the sampling plan and field sampling is
discussed for all problems only if ratings of Wl or lll are assigned to them.

Obviously, in this case the sampling plan cannot be evaluated since no
preestablished design for taking these samples was developed.

Analytical Data:

Request 809:

Metals. Analytical results were Quality Level | except for thallium at Quality
Level Il because of a spectral interference and iron at Quality Level {ll due to

poor reproducibility of duplicates.

PCBs and_other extractables. The sample volume was too small to perform both
semivolatile and PCB analyses. Therefore, PCB analysis was not performed.

Extractable organics. Data are of Quality Level li due to holding times exceeded
by two days.

Volatile organics. Data are of Quality Level Il because estimated levels were
very low.

Radiochemistry. Radiological results were assigned a Quality Level 1.
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Request 810:
Metals.  Analytical results were Quality Level Il because a spike was not
analyzed. Beryllium and lead were Quality Level .  Beryllium laboratory

control results were outside the upper control limit. The lead results were below
the control limit for the calibration verification standard and resuits were below
the recovery value for the interference checks standard. '

Qil and grease. The data are Quality Level Iil based on exceeding holding times
and no method duplicate analyzed.

PCBs and other extractables. The sample volume was too small to perform both
semivolatile and PCB analyses. Therefore, PCB analysis was not performed.

Extractable grganics. Data are of Quality Level I

Volatile organics. Data are of Quality Level Il because holding times were
exceeded.

Radiochemistry. Radiological results were assigned a Quality Level 1.
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Environmental Problem: 0
Request Number: 809
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Figure 4.0a. Well Number 6458 Water Samples (Request 809)
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Figure 4.0b. Field South of Well Number 6458 Scil Samples (Request 810)
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TABLE 4.2.0 SAMPLING AND AMALYSIS DATA SUMMARY

ENVIRONMENTAL PROBLEM - 0
| 4 LOCATION i TYPE IMEDIA INUMB INUMBITYPE |_ANIONS | METALS §_ DG IPEYT_HYDROIPES/H/PCBISEMIVOLS §__VOLS | RADS 4
IREQUEST  § | LocATION |} | Reqicoit] JNUMB { NUMB | NUMB {NUMB §NUMB JNUMB | NUMB | NUMB | NUMB JNUMB §NUMB | NUMB {NUMB | NUMB | NUMB | NUMB |
INUMBER | | 1 i i | JHITS | ANAL {HTTSJANAL FHITS |ANAL JHITS |ANAL |HITS [ANAL HITS [ANAL [HITS [ANAL {HITS } ANAL |
iBrR810 BOUNDRY RD BACKGROUND SEDIMENT | 3 3|BKGRN] © ol 3 3] 3 31 0 ol o 31 3 31 4 41 3 39
MED TOTAL 3 3 0 0 3 3 3 3 0 0 0 3 3 3 4 4 3 3
IBRBOY BOUNDRY RD HELL GRN WATERI 3 3IBKGRN] © o} 3 31 o o) o ol o ol 3 31 3 3| 3 34
MED TOTAL 3 3 0 0 3 3 0 0 0 0 0 0 3 3 3 3 3 3
EP TOTAL 6 6 0 0 6 6 3 3 0 0 0 3 6 6 7 7 6 6
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TABLE 4.3.0

ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM @
SAMPLES FROM WELL NUMBER 6458 AND THE SURROUNDING AREA

DRAFT DO NOT CITE

S&A REQUEST:
LOCATION:

809

HELL 6458 AREA

MEDIUM: GROUND HATER

MEASUREMENTS SAMP NO:

IEL

anﬂﬁE%Tv Y (MS/CM)
Ba (PPM)

PH CUNITS)
RABIQACTIVIT (CPH)
TEMPERATURE (DEG €)
TURBIDITY (PPM)

METALS, INCLUDING CR+t6
/

UG/t )
ATUNTHUN
BARLUM
CABHMIUM
CALCTUM
CHROMIUM
CUBALT
COPPER
IRON
LEAD
MAGHES TUM
MAHGANESE
NICKEL
POTASSIUM
SODIUM

VANADIUM

ZINC

METALS, INCthING CR+6
4

ALUMINUM
BARIUM
CABMIUM
CALCIUN
CHROMIUM
COBALY
COPPER
IRON

LEAD
MAGHESTUM

SAMP NGO,
SDG WO
TYPE.

SAMP NO»
SDG NO:
TYPE:

BB&Q%%?Q.___ ﬁﬁ&ﬁ%ﬂ%l___— 3R§ﬁ%%§§————

BRBO9O27F
BR308010OF
EAQKQ%%HHE_~
2
26
2.2
506
8.6
3

42
27408
1590

183
31

3400
4.4
429

cw oy

81
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TABLE 4.3.0 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 0 DRAFY DO NOT CITE
SAMPLES FROM WELL NUMBER 6458 AND THE SURROUNDING AREA

S&A REQUEST: 809
LOCATION: HELL 6458 AREA
MEDIUM: GROUND WATER

SAMP NO: BRBOSO3BF BR809O38F BR8090386G

METALS, INCLUDING CR+6 SDG NO: BR303015K BR308010F BR8001196
(UG/L) TYPE: BACKGROUND _ BACKGROUND  BACKGROUND
MANGANESE 198
NICKEL 30 B
POTASSIUM 640 B
SODIUM 3320 B
VANADIUM 4 U
21NC 493
SAMP NO: BRBO9DIGE BRB09D27E BR80903SE
EXTRACTABLE ORGANICS SDG NO: BR306018E BR306018E BR306018E
(UG/L) TYPE: BACKGROUND _ BACKGROUND U
BENZOIC ACID 50 U 8 J 50
% HYDROCINNAMIC ACID(17.30) 160 J 150 J 150 J
% PSS UNSAT. HYDROCARBON(24.10) 14 J
X POSS. PYRRODIAZOLE CPP(24.40) 2 J
¥ UNKHOMN ACID(26.20) 5 4
% UNKNOWH(11.60) 2 J
% UNKNOWN(17.60) 2 J
% UMKNOWN(24.10) 34 39
% UNKHOWNC26.20) 24
SAMP NO: BREOJOIGA BRE809027A BRB09038A
VOLATILE ORGANICS SDG NO: BRN28015A BRN28015A BRN28015A
{UG/L) TYPE: BACKGROUND _ BACKGROUND __ BACKGROUND
ACETONE 13 8 11 B 11 B
TOLUENE 2 Jb 1 JB 50
SAMP NO: BRB090161 BR809016J BR8090271 BR809027J BR3090381 BR809038J
RADIOCHEMISTRY SDG NO: LLLB308 LLL8308 LLL8 308 L1t8308 LLL8308 LLL8308
(PCI/L) TYPE: BACKGROUND ggggggguug BACKGROUND 6000 BACKGROUND ngg%g%guun
-3 - §

SR-TOT 0.3 8.4 0.8
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TABLE 4.3.0 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIROMMENTAL PROBLEM O
SAMPLES FROM HELL NUMBER 6458 AND THE SURROUNDING AREA

DRAFT DO NOT CITE

S8A REQUEST: 810
LOCATION:

HELE 6458 AREA

MEDIUM: ~ SEDBIMENT

METALS, INCLUDING CR+é
(MG KG)

ALUMENUM
BARIUM
BERYLL IUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGHESIUM
MANGAHESE
MERCURY
NICKEL
POTASSIUM
S0DIUM '
VANADTIUM
ZIHC

METALS, INCLUDING CRt6
(MG/KG)

ALUMINUN

. BARIUM.

BERYLLIUNM
CALCIUM
CHROMIUM
COBALTY
COPPER
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LEAD
MAGHESTUM
MANGANESE
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NICKEL
POTASSTUM
SOBIUN
VANADIUM
ZINC

SAMP NGO

SDG NO:
TYPE:

SAMP NO:

SDG NO:
TYPE:

BR810019C
BR313017K

BR810019C
BR313017C

BACKGROUND _ BACKGROUND
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11
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TABLE 4.3.0 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 0O

SAMPLES FROM HELL NUMBER 6458 AND THE SURROUNDING AREA

DRAFY DD NOT CITE

S&A REQUEST: 810

LOCATION,
MEDIUM:

HELL 6458 AREA
SEDIMENT

OIL AND GREASE
{MG/KG)

0It AND GREASE

EXTRACTABLE ORGANICS
{UG/KG)

BUTYLBENZYL PHTHALATE
DI-N-BUTYLPHTHALATE
DI-H-OCTYLPHTHALATE

DIETHYLPHTHALATE
ALKYL HYDROCARBOH( 6.66)
ALKYL HYDROCARBON( 6.69)
ALKYL HYDROCARBON( 6.70)
ALKYL HYDROCARBON{ 6.86)
ALKYL HYDROCARBOMN{ 6.89)
ALKYL HYDROCARBGN( 6.90)
DIACEYONE ALCOHOGL( 6.07)
DIACETONE ALCOHOL{ 6.11)
DIACETONE ALCOHOL( 6.13)

SAMP NO:
SDG NO»
TYPE:

SAMP NOs
SDG MO
TYPE:

POSS ALKYL HYDROCARBON( 6.45)

POSSIBLE ALKYL HYDROCAR( 6.
POSSIBLE KETONE( 5.35)
POSSIBLE KETONE( 8.87)

POSSIBLE UNSAY HYDROCAR( 4.
POSSIBLE UNSAT HYDROCAR( 5.
POSSIBLE UNSAT HYDROCAR(24.
PROB ALDOL-CONDENSATION( 4.
PROB ALDOL-CONDENSATION( 4.
PROB ALDOL-CONDENSATIONC 4.

UNKNOHN KETONE{ 6.45)
UNKNOVN KETOME( 6.50)

UNKNOWN PHTHALATE ESTER(24.

UNKHOMN PHTHALATE ESTER(25.
UHKHOWNG 3.54)
UNKHOKWNC 3.55)
UNKHOWNG 3.59)
UNKHNOWNC 5.32)
UNKNOHNC 5.33)
UNKNOWNC 6.14)
UNKMOHN( 7.97)
UHKNOWNC 8.00)

42)

00 0000 WD
~Nunnno ok
N e s e e

on)

BRE100196G BR&10020G BR810031G
BR503017C 8R503017C BR503017C
BACKGROUND MQ&Q&Q_NL BACKGROUND
160 . 290
BR810019B BR810020B BR810031B
BR3110158 BR311015B BR311015B
BACKGROUN QACKGBOUHQ BACKG QOUNQ
57 J 200 J
57 JB 130 JB 150 JB
360 U 360 U 5 JB
360 U 76 JB 84 JB
910 JB
1000 JB :
1200 JB
850 JB
960 4B
1300 JB
13000 JAB
12000 JAB
15000 JAB
440 J
3706 J
4310 4
130 J
158 4
200 J
100 J 320
BR800 JAB
8700 JAB
8500 JAB
1900 J
2100 J 2700 J
430 J
160 J 430 J
420 JB
450 JB
390 JB
380 J
330 J
1w J
110 J
88 ¢
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TABLE 4.3.0, ANALYTICAL DAYA SUMMARY BY MEDIUM FOR -ENVIRONMENTYAL PROBLEM @ DRAFT BO NOT CITE
SAMPLES FROM WELL HUMBER 6458 AND THE SURROUNDING AREA

S8A REQUEST: 810
LOCATION: WELL 6458 AREA
MEDIUM: SEDIMENT

SAMP HO» BR&lﬂﬂlgg BR8100203B BR&10CG3I1B

EXTRACTABLE ORGAMICS SDG NOs BR31101 BR3110158 BR3110158
(UG/KG) TYPE: §AC56§QU§Q BACKGROUND U
X UNKNOMNC 8.37) 410
¥ UNKNOWHC 8.38) 510 J
% UNKNOHN( B8.41) 220 J
¥ UNKNOWHC 8.88) 180 J
¥ UHKNOHNC(I0.00) 440 J 520 J
¥ UNKNORNC11.20) 840 J
® UHKNOWN(EY.3O0) 960 J 1180 J
X UNKHOWN{17.60) 110 J
¥ UNKNOWN(21.20) 196 4
¥ UNKNOHN(21.36) 200 J
® UNKNOWN(25.70) 95 J
¥ UNKNHOWN(26.90) 120 4
% UNKNOHH(37.30) 148 J
¥ UNKNOWHNC39.00) 540 J
* UHKMOHN(39.60) 120 J
% UNKNOWN(G2.50) 546 J
X UHKNOMN(42.60) 860 4 2900 &
SAMP NO: BREL10OG19A BR81GOZOA BR81GO3I1A BR810031A
VDLA{&EEKggﬁhNICS %DgEND' ggéﬂSﬂZSA gzggggﬁ&ﬁ BR&OGOI&A IRéOSﬂZ&A
/ YPE: KGROUND D BACKGROUND  BACKGROUND
CHLOROFORM 6 JB 12 JB 15 JB
EYHYLBENZENE 7 4 28 U . --13 4B 28 U
METHYLENE CHLORIDE 27 U 28 U 24 JB 28 U
XYLENE (TOTAL) 271 U 28 U 7 JB 28 U
2-BUTANONE 54 U 55 4 51 J 56 o
PROBABLE MYDROCARBON 31(26.75) 33 4
PROBABLE MYDROCARBON $#1(27.05) 59 J
PROBABLE HYDROCARBON #1(29.48) 71 J
PROBABLE HYDROCARBON 82(29.48) 90 J
PROBABLE HYDROCARBON 82(29.67) 150 J
PROBABLE HYDROCARBON #2(32.36) 200 J
PROBABLE HYDROCARBONH #3(31.41) R 29 '}
PROBABLE HYDROCARBON #3(32.36) 160 J
PROBABLE HYDROCARBOH #4(31.55) 37 4
PROBABLE HYDROCARBON ¥5(32.49) 380 J

LR S & B 5 & 8 8 & 4
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TABLE 4.3.0 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 0 DRAFT DO NOT CITE
SAMPLES FROM WELL NUMBER 6458 AND THE SURROUNDING AREA

S8A REQUEST: 810
LOCATION: HELL 6658 AREA
MEDIUM: _SEDIMENT

SAMP NOs BR&810019H BR810019) BRB10020H BR8100201 BR810031H BR8100311

RADIOCHEMISTRY SDG MOs L1L8303 LLL8303 LLLB303 LLL8303 LLLB303 LLLB303
(PCI/KGD) TYPE, BACKGROUND PACKGROUND CKG BACKGROUND _ BACKGROUND BACKGROUND
€5~-137 140 81
H-3 300 500 700
K-40 4400 4900 4100
SR-TOY 33 . 2% 64
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TABLE 4.4.0

ENVIRONMENTAL PROBLEM ©

WELL ID

6458
6458
6458

DRAFT DO NOT CITE

SAMPLE LOCATIONS AND SAMPLE VOLUMES

SAMPLE SAMPLING VOLUME
NUMBER DATE METHOD L)
BR80901¢ 17APR88 BAILER 393.3
BR8B0O2027 17APR88 BAILER 393.3.
BR80O9038 17APRSESB BAILER 393.3
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4.7 Environmental Problem 1: Surface Water Runoff from the Hazardous Waste
Management Area (HWMA).

Request Numbers: 300, 301, 302, 303, 304, and 305.

Requester: J. Boros. |

Finding and Basis: Surface water runoff from the HWMA may have been
contaminated with hazardous and radioactive constituents and may have
contaminated soil and groundwater. The HWMA was the central receiving,
processing, and storage area for all BNL hazardous radicactive wastes and PCB
wastes. Radioactive oils, radioactive solidified evaporator sludge, and
oil-contaminated sands were stored outdoors. According to BNL records, as many
as several hundred drums (some in deteriorating condition) were stored outdoors
on the paved area. Oil spills have occurred, as evidenced by oily stains. Spills
in the acid/base neutralization area from the previous practice of dumping
neutralization supernatant on the ground have occurred. Surface water runoff
was diverted to an unlined pond adjacent to the paved areas of the HWMA. The
pond was bisected by a fence, so contaminants may leave the HWMA while still
in the pond. Pond water has crossed under the driveway pavement and
reappeared as surface water in the woodlot between the HWMA and the current
landfil.  Runoff and pond waters were not adequately monitored by BNL to
determine if they are contaminated. Four wells in the area were reported to
contain volatile organics, iron, and manganese at levels up to 300 times New
York State Drinking Water Standards (DWS).  Conductivity measurements at
these wells were 10 to 18 times higher than background readings, indicating the
presence of dissolved contaminants. However, the source of these elevated
readings was not obvious. Leachates from landfills adjacent to the area may
have been exerting an influence.
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4.7.1 Sampling and Analysis Objectives

Statement: Water and sediment samples were collected to determine if
contaminants listed in section 4.6.2.2 were present above analytical detection
levels in surface water and sediments adjacent to the HWMA.

Supporting Information: Organics identified in nearby wells include:

Well WR: 1,1 Dichloroethane, chloroethane, benzene, toluene

Well WS: 1,1 Dichloroethane

Well WS: 1,1 Dichloroethane, chlorcethane

Well 2C: 1,1 Dichloroethane, ethyl benzene
Zinc in Wells WS and WS ranged from 5.4 to 7.5 mg/L. Iron was present at up
to 300 times DWS; manganese at 20 times. Because the presence of contaminants
in surface water may be ephemeral, this request also covered sand and sediment,
where a longer-lasting impact was anticipated.

4.7.2 Sampling and Analytical Design
4.7.2.1 Sampling Design

Request 300: Southeast Comer of the Primary Pond (Water)(Fig. 4.1a). Three
grab water samples (Sampling Method: Reference E.4.2.3 and E4.2.4) were to be
collected from the southeast corner of the primary pond near the mouth of the
storm drain. The pond was to be considered heterogeneous with respect to
different areas in the HWMA draining into it.

The Sampling Team arrived at the site on 12APR88 at 0945 to begin sampling.
The weather was sunny, with a clear sky and slight southeasterly breeze (3 to 5
mph). The ambient temperature was approximately 50°F. The area was
vegetated by zones, with permanent standing water in the bulrush zone. The
outer zone was primarily fescue grass, suggesting seasonal flooding. The
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sediment was about 30 cm deep under about 15 cm of water. A gamma scan of
the area indicated approximately 500 cpm. ‘

The Sampling Team chose an area of 100 m2 for sample collection. This area
was considered homogenecus, and it was divided into a 6 x 10 grid. Three
segments were selected at random, and samples BR300012 (grid 23), BR300023
(grid 58), and BR300034 (grid 60) were collected at each selected segment,
respectively.  Field measurements were taken for pH, conductivity, and
temperature (Field Method: Reference E4.5). Collection for sample BR300012
started at 1017 and ended at 1030; collection for sample BR300023 started at
1005 and ended at 1015; and collection for sample BR300034 started at 0952 and
ended at 1002.

Request 301: North Comer of the Primary Pond (Water) (Fig. 4.1b). Three grab
water samples (Sampling Method: Reference E4.2.3B and E4.2.4) were to be
‘collected from the north corner of the primary pond outside the fence. The
pond was to be considered heterogenecus with respect to different areas in the
HWMA draining into it. ‘ ~ '

The Sampling Team arrived at the site on 12APR88 at 0940 to begin sampling.
The temperature was approximately S0°F. The sky was partially cloudy; however,
the sun was shining and the few white clouds overhead were clearing. Winds
were 5 mph from the northeast. Collection for QC rinsate BR301046 began at
0850.

The pond was approximately 260 ft long by S0 ft wide. The pond water had a
yellow (Scotch color) tint, with the depth ranging from 3 in. to 18 in. The pond
supported vegetation ranging from grasses to mosses. There was no apparent
inlet or outlet. No animal tracks or pond life were noted in or around the
sample area. |
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The Sampling Team chose an area of 100 m2 for sample collection. This area

was considered homogeneous, and it was divided into a 6 x 10 grid with each

segment 1 m x 1.87 m. Three segments were selected at random, and samples

BR301013 (grid 25), BR301024 (grid 46), and BR301035 (grid 50) were collected

between 1012 and 1051. Field measurements were taken for pH, conductivity,
and temperature (Field Method: Reference E4.5).

In addition to the three samples taken originally, on 17APR88 samples BR301057
(grid 25), BR301068 (grid 46), and BR301079 (grid 50) were collected due to the
need for extra volume in the laboratory. For this additional sampling, the Team
arrived on-site at 1420. The temperature was 40CF. The sky was clear with
winds gusting. The water looked the same as it did for the earlier sampling on
12APR88. Samples BR301057, BR301068, and BR301079 were collected between
1420 and 1431.

Request 302: Northeast Comer of the "Wooded Pond* (Water) (Fig. 4.1c). Three
grab water samples (Sampling Method: Reference E4.2.3B and E4.2.4) were to be
collected from the northeast corner of the wooded pond across the driveway.
The pond was to be considered heterogeneous with respect to different areas in
the HWMA draining into it.

The Sampling Team arrived just north of the sampling location at 03830 on
12APR88. The sky was clear and the temperature was S0OF. Northwest winds
were blowing up to 10 mph.

The site was heavily wooded with approximately 8 in. of standing water in most
of the pond area. The remaining area around the pond had native grasses from
6 to 12 in. high. The water contained abundant dead organics from trees, which
included red maple, pitch pine, and pussy willow. There was no noticeable odor
around the pond, and the water was relatively clear. A RAD scan of the area
showed 100 cpm.
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The Sampling Team chose an area of 100 m2 for sample collection. This area
was considered homogeneous, and it was divided into a 6 x 10 grid. Three
segments were selected at random, and samples BR302014 (grid 16), BR302025
(grid 18), and BR302036 (grid 36) were collected. Field measurements were taken
for pH, conductivity, and temperature (Field Method: Reference E4.5). Samples
were rust to gray-brown and contained some suspended solids. These samples
were collected between 0945 and 1020. QC field blank BR302047 was collected at
10385. ' |

In addition to the three samples taken originally, on 17APR88 samples BR302058
(grid 16), BR302069 (grid 19), and BR302070 (grid 36) were collected due to the
need for extra volume in the iaboratoty. For this additional sampling, the
Sampling Team arrived on-site at 1350. The temperature was 40CF. The sky was
clear with gusty winds. The water looked basically the same as it did for the
earlier sampling for Requests 301 and 302. A RAD scan of the area showed 100
cpm. Sampling was completed at 1410.

Request 303: Southeast Comer of the Primary Pond (Sediment) (Fig. 4.1d).
Three grab sediment samples (Sampling Method: Reference E5.3.1) were to be
collected from the southeast corner of the primary pond near the mouth of the
storm drain (the same area as Request 300). The pond and its sediment were to
be considered heterogeneous with respect to different areas in the HWMA
draining into it. Following the collection of water samples for Request 300 on
12APR88, the Sampling Team began to collect sediment samples for Request 303.
The starting time was 1043. The sky was clear and sunny, and the temperature

was approximately 500F. Winds were from the southeast at approximately 2 to 3
mph. ' ‘

The pond area was vegetated in zones, with bulrush in the water area and fescue
grass in the dryer outer border. '
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The Sampling Team chose an area of 100 m2 for sample collection. This area

was considered homogeneous, and it was divided into a 6 x 10 grid. Three

segments were selected at random, and samples BR303015 (grid 6), BR303026 (grid

11), and BR303037 (grid 35) were collected to the depth of the sediment. The

sediment was black and approximately 30 c¢m deep. A RAD scan of the area

indicated approximately 500 cpm. Collection for sample BR303015 started at 1043

and ended at 1055; collection for sample BR303026 started at 1058 and ended at
1106; and collection for sample BR303037 started at 1108 and ended at 1117.

Request 304: North Comer of the Primary Pond (Sediment) (Fig. 4.1e). Three
grab sediment samples (Sampling Method: Reference E5.3.1) were to be collected
from the north corner of the primary pond outside the fence (the same area as
Request 301). The pond, and its sediment, were to be considered heterogeneous
with respect to different areas in the HWMA draining into it.

The Sampling Team arrived at the site on 12APRS8 at 1238. The sky was
overcast with several white and one or two dark clouds. No precipitation was
faling. Winds were from the northeast at 5 to 12 mph with gusts of 10 to 15
mph. The temperature was approximately 48CF,

The Sampling Team chose a homogenecus area of 100 m2 at the northeast
corner of the pond, divided it into a 6 x 10 grid, and randomly selected three
segments for sampling. Samples BR304016 (grid 1), BR304027 (grid 4), and
BR304038 (grid 20) were collected between 1340 and 1420. All samples were
collected to the depth of the sediment. At each sample location, the top inch of
the sample was a thick, dark-brown, organic layer with moss. Below this layer
was 2 to 3 in. of gray and buff sandy silt. Visible moss was removed from each
of the samples before the samples were placed inside containers. QC rinsate
BR304048 was collected at 1247.

Request 305: Northeast Comer of the "Wooded Pond" (Sediment) (Fig 4.1f).
Three grab sediment samples (Sampling Method: Reference ES5.3.1) were to be
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collected from the northeast corner of the wooded pond across the driveway (the
same area as Request 302). The pond and its sediment were to be considered

heterogeneous with respect to different areas in the HWMA draining into it.

The Sampling Team began sampling site. 305 on 12APR88 at 1050. The sampling
site was located just north of the site indicated in the Sampling and Analysis
Plan. The sky was partly cloudy and the temperature was 55CF. Winds were
gusting up to 20 mph. The sampling area was near a large stand of trees in the
water. The trees included pitch pine,‘ pussy willow, and red maple. It was
necessary to remove a 4- to 5-in. layer of dead organics and roots from the
pond bottom before retrieving the sediment samples.

The Sampling Team chose a homogeneous area of 100 m2 and divided it into a 6
x 10 grid. Three segmentskwere selected at random, and samples BR305017 (grid
8), BR305028 (grid 18), and BR305039 (grid 27) were collected to the depth of
the sediment from 1055 to 1130. | : ' o

Sample BR305017 was very sandy, with 4- to 10-mm pebbies. Abundant organics
and some water bugs were present at this location. Sample BR305028 was very
sandy, with 5-mm pebbles.‘ Abundant organics and roots were present. Sample
BR305038 was sandy, with scattered pebbies.

4.7.2.2 Analytical Design

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

Request 300: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, AA-mercury, total dissolved solids, tritium, total uranium, and
gamma scan. Field measurements for pH, conductivity, and temperature were
taken.
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Request 301: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, AA-mercury, total dissolved solids, tritium, total uranium, and
gamma scan. Field measurements for pH, conductivity, and temperature were

taken.

Request 302: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, AA-mercury, total dissolved solids, tritium, total uranium, and
gamma scan. Field measurements for pH, conductivity, and temperature were
taken.

Request 303: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, AA-mercury, tritium, isotopic uranium, total uranium,
strontium-90, and total strontium. No field measurements were required.

Request 304: The parameters analyzed were volaties, semivolatiles, pesticides,
PCBs, ICP-metals, AA-mercury, tritium, isotopic uraniumn, total uranium,
strontium-90, and total strontium. No field measurements were required.

Request 305: The parameters analyzed were volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, AA-mercury, tritium, isotopic wuranium, total uranium,
strontium-80, and total strontium. No field measurements were required.

4.7.3 Field and Analytical Data

Field Data:

Request 300: The field data results are shown in Table 4.3.1. The conductivity,
pH, and temperature were identical for the water samples taken from the
southeast corner of the primary pond. The conductivity was 0.17 mS/cm, pH was
7.2, and the water temperature was 12°C.
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Request 301: The field data results are shown in Table 4.3.1. The water samples

were taken from the nornthern corner of the primary pond. The conductivity of

the water is lower at this location--0.03 mS/cm as compared with 0.177 mS/cm in

the southeast corner. The pH was 6.2 for one of the samples and 6.6 for the

remaining two samples; these pHs are lower than the samples taken in the

southeast corner which showed a pH of 7.2. The temperature was slightly
lower, averaging 11.3°C.

Request 302: The field data results are shown in Table 4.3.1. The samples for
this request are from the northeast corner of the ‘Wooded Pond" which is
separated from the primary pond by a driveway. The field measurements were
taken on the same day as the samples for Request 300 and 301. The
conductivity is 0.14 mS/cm; the pH ranged from 4.8 to 5.2 which is more acid
than the primary pond samples, and the temperature ranged from 9.4 to 12
averaging 10.8°C. |

Field Data Evaluation:

Request 300: The instrument used to take the three measurements was calibrated
in the morning prior to taking the sample readings. The measurements are
reliable.

Request 301: The instrument used to take the measurements was calibrated in
the morning prior to taking the sample readings. The results are reliable. It
should be noted that the measurements were taken for samples BR301013,
BR301024, and BR301035. Five days later, more water samples were collected for
!aboratory needs; these later samples were coded BR301057, BR301068, and
BR301079.

Request 302: :The instrument used to take the measurements was calibrated prior
to taking field readings. The results are reliable. As in Request 301,
insufficient samples were collected initially and more samples were taken five
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days later. The readings for all three water samples in this problem were taken
on April 12, 1988. Samples BR302058, BR302069, and BR302070 were taken five

days later on April 17, 1988.
Analytical Data:
Request 300:

Metals. Analytical results for metals in surface water are presented in Table
4.3.1. Of the 13 metals detected, the following seven metals were below either
the CRDL or the IDL in all three samples: aluminum, barium, magnesium,
mercury, sodium, uranium, and vanadium. Copper was below the IDL in two
samples. One metal of interest, zinc, ranged from 43 to 62 ug/L. Other metals
detected were calcium, iron, manganese, and potassium.

For total uranium, analytical results are shown in Table 4.3.1. All samples are
reported to be 10 x 10-4 mg/L; however, sample BR300012 is at or below the
detection limit, which is 10 x 10-4 mg/L.

The total dissolved solids in the samples from Requests 300 are shown in Table
4.3.1. Request 300 samples were taken from the southeast corner of the
primary pond; the average of the three samples is 65.5 mg/L.

PCBs and other extractables. This analyte was not detected for this request.

Extractable organics. Analytical Data for semivolatile organic compounds are
presented in Table 4.3.1. There were five compounds detected in one sample,
seven in another, and nine in the remaining surface water sample. There were
two phthalates identified in concentrations estimated at below 0.002 mg/L.
Tentatively identified compounds were estimated in concentrations of less than
0.12 mg/L.
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Volatile organics. Analytical results for volatile organics are presented in Table

4.3.1. There were three volatiie compounds detected in one of these surface

water samples, two in another, and none in the remaining sample. Acetone and

toluene were identified in some of the samples and aiso in the blanks.

Concentrations were all below quaniitation limits and were always estimated at

0.070 mg/L or less. One freon was also tentatively identified with estimated
concentrations of less than 0.010 mg/L, in two of the samples.

Radiochemistry. Analytical results are presented in Table 4.3.1. Cesium-137 in
three water samples ranged from 42 to 104 pCi/L. Only sample BR300012
contained tritium (140 pCi/L). No uranium was found.

Request 301:
:
Metals.  Analytical results for metals in surface water are presented in Table

4.3.1. Of the 11 metals detected, the following six were below either the CRDL
or the IDL in all three sampies: aiuminu)n, barium, calcium, magnesium, sodium,
and uranium. = Zinc ranged from 21 to 43 ug/L;, mercury was 0.2 ug/L in one
sample, but was below gither the CRDL in the other two sampfes. QOther metals
detected were iron, manganese, and potassium.

For total uranium, analytical resuits are shown in Table 4.3.1. All samples are
reported to be 10 x 10-4 mg/L; two of the three samples are repcrted at or
below the detection limit. A rinsate sample (BR301046) was also at or below
detection. ‘

The total dissolved solids in the samples from Request 307 are shown in Table
4.3.1. Request 301 samples were taken from the northern corner of the primary

pond and had an average concentration of 94.0 mg/L.

PCBs and other extractables. This analyte was not detected for this request.
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Extractable organics.  Analytical Data for semivolatile organic compounds are

presented in Table 4.3.1. There were 18 compounds detected in one of these

surface water samples, 21 in another, and 20 in the remaining sample.

Diethyiphthalate was identified in one sample in estimated concentration of less

than 0.001 mg/L. Other compounds were tentatively identified in concentrations
estimated at less than 0.100 mg/L.

Volatile organics. Analytical results for volatile organics are presented in Table
4.3.1. A freon was tentatively identified in one sample with concentration below
the quantitation limit and was estimated at 0.005 mg/L. Acetone and toluene
were present in ancother sample and also in the blank. Acetone concentration
was 0.015 mg/L. Toluene concentration was below the quantitation limit and
was estimated at 0.002 mg/L. No volatile compounds were detected in the other
two samples for this request.

- Radiochemistry. Analytical results are presented in Table 4.3.1. Cesium-137 in
three water samples ranged from 11 to 14 pCi/L. Tritium was found (470 pCi/L)
in sample BR301013. No uranium was found.

Request 302:

Metals. Analytical results for metals in surface water are presented in Table
4.3.1. Of the 14 metals detected, the following seven were below either the
CRDL or the IDL in all three samples: barium, beryllium, calcium, magnesium,
mercury, nickel, and vanadium. Of the remaining metals detected, chromium
ranged from 13 to 17 ug/L and zinc ranged from 31 to 50 ug/L. Other metals
detected were aluminum, iron, manganese, potassium, and sodium.

For total uranium, analytical results are shown in Table 4.3.1. All samples were

found to be at or below the detection limit of 10 x 10-4 mg/L; therefore, no
results are shown in Table 4.3.1.
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The total dissolved sofids in the samples from Request 302 are shown in Table
4.3.1. These samples from the northeast corner of the "wooded pond" had an

average concentration of 123.5 mg/L."
PCBs and other extractables. This analyte was not detected for this request.

Extractable organics.  Analytical Data for semivolatile organic compounds are
presented in Table 4.3.1. There were 22 compounds detected in one of these
surface water samples, 23 in another, and 25 in the remaining sample. Four
phthalates were identified in concentrations always less than 0.050 mg/L.
Phenol was identified in sample BR302070 with an estimated concentration of
0.002 mg/L. All tentatively identified compounds were estimated in
concentrations of less than 1 mg/L. ‘

Volatile organics. Analytical results for Volatile organics are presented in Table
4.3.1. There were two volatiles detected in each of these surface water samples.
Acetone, methylene chloride, and toluene were each detected in at least one
sample and also in the associated blanks. A freon was tentatively identified in
sample BR302014. All concentrations were befow quantitation limits and were
always estimated at less than 0.070 mg/L. ‘

Radiochemistry.  Analytical resuits are presented in Table 4.3.1. | Cnly tritium
(160 pCi/L) was found in sampie BR302036.

Request 303:

Metals. Analytical results for metals in sediment are presented in Table 4.3.1.
Of the 19 metals detected, the following nine were below either the CRDL or
the IDL in all three samples: barium, beryllium, cadmium, calcium, cobalt,
magnesium, nickel, potassium, and sodium. Of the remaining metals detected,
chromium ranged from 6.6 to 10 mg/kg, copper 8.6 to 11 mg/kg, lead 63 to 212
mg/kg, mercury 0.1 to 0.19 mg/kg, and zinc 29 to 34 mg/kg.  Uranium was
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detected at 8 to 10 ug/g. Other metals detected were aluminum, iron,
manganese, and vanadium.

For total uranium analytical results are shown in Table 4.3.1. The sediment
samples of this request contained 10, 8, and 8 ug/g of uranium. Of the three
location sampled in the ponds in the HWMA, this location contained the highest
concentration.

PCBs and other extractables. Arocior-1260 was detected up to 0.246 mg/kg in
the 3 sediment samples for Request 303. Some 4,4'-DDE was also measured (up
to 0.080 mg/kg) in these samples.

Extractable organics.  Analytical Data for semivolatile organic compounds are
presented in Table 4.3.1. There were 19, 20, and 21 compounds detected in these
three respective sediment samples. Phenol was detected in two samples with
estimated concentrations of 0.026 and 0.034 mg/kg. Of four phthalates detected,
three were also present in the blank. No semivolatile organic compounds were
identified in measurable concentrations and all estimated concentrations were less
than 1 mg/kg with the following exceptions. In samples BR303015 and BR303026
diacetone alcohol was tentatively identified in concentrations of 20 mg/kg; and
in sample BR303037, diacetone alcohol was tentatively identified at 4.9 mg/kg.
Also, dioctyl adipate was tentatively identified in all three samples at estimated
concentrations from 2.4 to 2.6 mg/kg.

Volatile organics. Analytical resuits for volatile organics are presented in Table
4.3.1. Nine volatiles were detected in one of these sediment samples, 13 in
another, and 16 in the remaining sample for this request. No volatile compounds
were identified in measurable quantities. Carbon tetrachloride was below the
quantitation limit, but estimated in concentrations of 0.003 and 0.005 mg/kg in
two of the samples. Chloroform was present in all samples and also in the
blank.  Sample concentrations were below the quantitation limit and were all
estimated at 0.032 mg/kg or less. Toluene was present in all samples and in
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the blank. Concentrations were below the quantitation limit, but always
estimated at less than 0.010 mg/L. Several probable hydrocarbons were

tentatively identified with estimated concentrations being 1.1 mg/kg or less.

Radiochemistry.  Analytical results are presented in Table 4.3.1. Tritum was
found in two sediment samples (1000 and 1100 pCi/kg). Uranium-235 in very
small quantities (0.72 and 0.76 pCi/kg) was found in two samples.  Total
strontium (1400-1500 pCi/kg) was found in all three samples.

Request 304:

Metals. Analytical results for metals in sediment are presented in Table 4.3.1.

Of the 19 metais detected, the following nine were below either the CRDL or
the IDL in all three samples: barium, beryllium, calcium, cobalt, magnesium,
nickel, potassium, selenium, and sodium. Of the remaining metals detected;
chromium ranged from 7.2 to 16 mg/kg, copper from 19 to 42 mg/kg, mercury
from 0.06 to 0.13 mg/kg, and zinc from 34 to 85 mg/kg. Lead was at 150 mg/kg
in one sample. Uranium was detected at 4 ug/g. Other metals detected were
aluminum, iron, manganese, and vanadium.

For total uranium, analytical results are shown in Table 4.3.1. Al thre¢
samples from the north corner of the primary pond showed 4 ug/g.

PCBs and other extractables. In Request 304, 4,4-DDD, 4,4-DDE, and 4,4-DODT
were found in two of the three samples, but none of those compounds occurred
in sample BR304038. Measured concentrations of these compounds ranged from
0.044 to 0.195 mg/kg. : ‘

Extractable organics. Analytical Data for semivolatile organic compounds are
presented in Table 4.3.1. There were 14, 17, and 31 semivolatile organic
compounds detected in these three respective sediment samples. There were four
phthalates detected in the samples, and three of these were also detected in the
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blank. @ No compound was identified in measurable quantities. All estimated
concentrations were less than 1 mg/kg except for the following tentatively
identified compounds: aliphatic hydrocarbon (1.1 mg/kg in BR304027), diacetone
alcohol (1.9 to 6.1 mg/kg in all three samples), dioctyl adipate (1.9 to 2.6 mg/kg
in all samples), and something identified as probably aldol-condensation that was

estimated as from 14 to 46 mg/kg in all samples.

Volatile organics. Analytical results for volatile organics are presented in Table
4.3.1. There were 11 volatiles detected in one of these sediment samples, 15
volatiles in ancother, and 16 in the remaining sample. No volatiles were
identified in measurable quantities. Carbon letrachloride, detected in one sample
in concentration below quantitation limits, was estimated at 0.003 mg/kg.
Chloroform and toluene were present in the samples and also in the blank.
Concentrations of these volatiles were estimated to be 0.050 mg/kg (for
chloroform) or less. Several probable hydrocarbons were tentatively identified
in estimated concentrations of 1.4 mg/kg or less.

Radiochemistry.  Analytical results are presented in Table 4.3.1. Tritium was
found in two sediment samples (900 and 1500 pCi/kg). All three samples
contained small amounts of uranium-235 (0.72 to 0.76 pCi/kg) and total strontium
(160 to 350 pCi/kg). One rinsate sample (BR304049) contained uranium-235 (0.35
pCi/L).

Request 305:

Metals. Analytical resuits for metals in sediment are presented in Table 4.3.1.
Of the 19 metals detected, the following eleven were below either the CRDL or
the IDL in all three samples: barium, beryllium, cobalt, copper, lead, magnesium,
mercury, nickel, potassium, selenium, and sodium. Of the remaining metals
detected, chromium ranged from 6.6 to 9.7 mg/kg and zinc ranged from 23 to 27
mg/kg. Uranium ranged from 2 to 8 ug/g. Other metals detected were
aluminum, calcium, iron, manganese, and vanadium.
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For total uranium, analytical results are shown in Table 4.3.1. The sediment
from the "wooded" pond showed that two of the samples contained uranium at 2
ug/g; the third sample contained 8 ug/g.

PCBs and other extractables. This analyte was not detected for this request.

Extractable organics.  Analytical Data for semivolatile organic compounds are
presented in Table 4.3.1. There were 14, 22, and 25 semivolatile organic
compounds detected in the three respective sediment samples. With the
exception of benzo(B)fluoranthene, measured at 0.630 mg/kg in sample BR305039,
no semivolatile organics were identified in measurable quantities. Two of the
phthalates identified were also in the blank. Several of the tentatively identified
compounds were also present in the blank. Estimated concentrations were always
less than 3 mg/kg except for something identified as probably aldol-condensation,
which had estimated concentrations ranging from 20 to 22 mg/kg in these
samples.

-Volatile organics. Analytical results for volatile organics are presented in Table
4.3.1. There were five volatiles detected in one of these sediment samples, and
10 volatiles detected in the other two samples. Chloroform was present in ail
samples and also in the blanks. All chloroform concentrations were below
quantitation limits and were estimated at 0.031 mg/kg or less. Toluene was
present in all three sampies and in one of the blanks in estimated
concentrations of 0.015 mg/kg or less. All concentrations of positively identified
compounds were below quantitation limits and were always 0.031 mg/kg or less.
Several probable hydrocarbons were identified in estimated concentrations of 1.2
mg/kg or less.

Radiochemistry. Analytical results are presented in Table 4.3.1. Two sediment
samples each contained 0.73 pCi/kg of uranium-235. All three samples contained
total strontium (70 to 160 pCi/kg).
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Analytical Data Evaluation:
Request 300:

Metals. Two metals of interest, copper and zinc, were detected above the IDL
and the CRDL for this request.

Analysis of uranium was in compliance regarding preparation blanks, calibration
verification, and spike recoveries.

Based on EPA and Environmental Survey protocols, calibration verification,
calibration or preparation blanks, laboratory control, samples, and sample spikes
were not required for total dissolved solid analyses. No sample duplicates were
analyzed because of an oversight. All holding times were met.

PCBs and other extractables. This analyte was not detected for this request.

Extractable organics. There were two phthalates identified in concentrations
estimated at below 0.002 mg/L. Tentatively identified compounds were estimated
in concentrations of less than 0.12 mg/L.

Volatile organics. Acetone and toluene were identified in some of the samples
and also in the blanks. Concentrations were all below quantitation limits and
were always estimated at 0.010 mg/L or less. One freon was also tentatively
identified with estimated concentrations of less than 0.010 mg/L in two of the
samples.

Radiochemistry.  Radiclogical instrumentation was calibrated daily.  Instrument
backgrounds and efficiencies were also determined. Because control sampie
results were within 10% of their true value, radiological data are considered
reliable.
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Request 301:

Metals. Two metals of interest, zinc and mercury, were detected above the IDL
and the CRDL for this request.

Analysis of uranium was in compliance regarding preparation blanks, calibration
verification, and spike recoveries.

Due to the limited number of samples analyzed for total dissolved solids,
calibration verification, calibration or preparation blanks, laboratory control,
and sample spikes were not required. NoO sample duplicates were analyzed
because of an oversight; all holding times were met.

PCBs and other extractables. This analyte was not detected for this request.

Extractable organics. Diethylphthalate was identified in one sample in estimated
concentration of less than 0.001 mg/L. All other compounds were tentatively
identified in concentrations of estimated at less than 0.100 mg/L.

Volatile _organics. A freon was tentatively identified in one sample with
concentration below the quantitation limit and was estimated at 0.005 mg/L.
Acetone and toluene were present in another sample and also in the blank. No
volatile compounds were detected in the other two samples for this request.

Radiochemistry. = Radiological instrumentation was calibrated daily.  Instrument
backgrounds and efficiencies were also determined. Because control sample
results were within 10% of their true value, radiclogical data are considered
reliable.
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Request 302:
Metals. Two metals of interest, chromium and zinc, were detected above the

IDL and the CRDL for this request.

Analysis of uranium was in compliance regarding preparation blanks, calibration
verification, and spike recoveries.

Due to the limited number of samples analyzed for total dissolved solids,
calibration verification, calibration or preparation blanks, laboratory control,
and sample spikes were not required. No sample duplicates were analyzed
because of an oversight; all holding times were met.

PCBs and other extractables. This analyte was not detected for this request.

Extractable organics. Four phthalates were identified. Phenal was identified in
sample BR302070 with an estimated concentration of 0.002 mg/L. All tentatively
identified compounds were estimated in concentrations of less than 1 mg/L.

Volatile organics. Acetone, methylene chioride, and toluene were each detected
in at least one sample and also in the associated bianks. A freon was
tentatively identified in one sample. All concentrations were below quantitation
limits and were always estimated at less than 0.010 mg/L.

Radiochemistry.  Radiclogical 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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Request 303:
Metals. Five metals of interest, chromium, copper, lead, mercury, and zinc, were

detected above either the IDL or the CRDL for this request.

Sediment duplicate was in compliance and all samples met the hclding time
requirement. Sediment samples were analyzed under SDG 303015.

PCBs and other extractables. PCBs and other extractables were identified in
sediment samples from Request 303.

Extractable organics. Phenol was detected in two samples with estimated
concentrations of 0.026 and 0.034 mg/kg. Of four phthalates detected, three
were also present in the blank. No semivolatie organic compounds were
identified in measurable concentrations and all estimated concentrations were less
than 1 mg/kg with the following exceptions: Diacetone alcohol was tentatively
identified in concentrations of 4.9 mg/kg or greater in all samples. Dioctyl
adipate was tentatively identified in all three samples, at estimated
concentrations from 2.4 to 2.6 mg/kg.

Volatile _grganics. No volatie compounds were identified in measurable
quantities. Carbon tetrachloride was below the quantitation limit in two of the
samples. Chloroform was present in all samples and also in the blank. Sample
concentrations were all below the quantitation limit. Toluene was present in all
samples and in the blank. Sample concentrations were all below the
quantitation  limit. Probable hydrocarbons were detected, with estimated
concentrations being 1.1 mg/kg or less.

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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Request 304:
Metals. Five metals of interest, chromium, copper, lead, mercury, and zinc, were

detected above either the IDL or the CRDL for this request.

The sediment duplicate was in compliance and all samples met the holding time
requirement. Sediment samples were analyzed under SDG 303015.

PCBs and other extractables. PCBs and other extractables were identified in
sediment samples from Request 304.

Extractable organics. No compound was identified in measurable quantities. All
estimated concentrations were less than 10 mg/kg, except for something
identified as probably aldol-condensation that was estimated as from 14 to 46
mg/kg in all samples.

Volatile organics. No volatiles were identified in measurable quantities. Carbon
tetrachloride was detected in one sample in concentration below quantitation
limits.  Chloroform and toluene were present in the samples and also in the
blank. Several probable hydrocarbons were detected in estimated concentrations
of 1.4 mg/kg or less.

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.

Request 305:

Metals. Two metals of interest, chromium and zinc, were detected above either
the IDL or the CRDL for this request.
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The sediment duplicate was in compliance and all samples met the holding time
requirement. Sediment samples were analyzed under SDG 303015.

PCBs and other extractables. This analyte was not detected for this request.

Extractable organics. With the exception of benzo(b)flucranthene, measured at
0.830 mg/kg in sample BR305039, no semivolatie organics were identified in
measurable quantities. Two of the phthalates identified were also in the blank.
Several compounds were also present in the blank. Estimated concentrations
were always less than 3 mg/kg, except for something identified as probably
aldol-condensation, which had estimated concentrations ranging from 20 to 22
mg/kg in these samples.

Volatile organics. Chloroform was present in all samples and aiso in the blanks.
All  chloroform concentrations were below quantitation limits. Toluene was
present in all three samples and in one of the blanks. All concentrations of
positively identified compounds were below quantitation limits. Several probable
hydrocarbons were detected in estimated concentrations of 1.2 mg/kg or less.

Radiochemistry.  Radiological instrumentation was calibrated daily.  Instrument
backgrounds and efficiencies were also determined. Because control sample
results were within 10% of their true value, radiclogical data are considered
reliable.

4.7 4 Limitations and Qualifications

Data Quality Level: The sampling plan is rated Quality Level I; the field
sampling is rated Quality Level ll. The overall analytical quality level rating
is I
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Field Data:

Request 300: The field sampling for this request is Quality Level I. Sufficient
samples were collected at the initial sampling

Request 301: The samples for Request 301 were taken on two separate days.
Field measurements should have been made of the water samples on the second
sampling to establish the properties of the water so that comparisons could be
made with the original samples taken five days earlier.

Request 302: The samples for Request 302 were taken on two separate days.
Field measurements should have been made of the water samples on the second
sampling to establish the properties of the water so that comparisons could be
made with the original samples taken five days earlier.

Analytical Data:
Request 300:

Metals.  Analytical resuits were Quality Level | with the following exceptions:
aluminum and calcium were Quality Level Il, and arsenic was Quality Level Il
Both aluminum and calcium fell outside the control limits for a calibration
verification standard and the laboratory control standard. The spike recovery
for arsenic was less than 30%.

The data quality level for total uranium in Request 300 is Quality Level |l
mainly because the duplicate analysis did not meet the 80% compliance; however,
other quality control measures were in compliance. Holding times were met for
all samples obtained from Brookhaven.

For total dissolved solids, the data of this straightforward gravimetric analysis
sensitive down to 10 mg/L are Quality Level 1.
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PCBs and other extractables. No PCBs/Pesticides were detected. The Quality
Level was | for all QC results. ‘

Extractable organics. Data for Request 300 were given as Quality Level I. Al
QC resuits were in compliance but no MS/MSD samples were analyzed.

Volatile organics. Data from surface water samples are of Quality Level I.

Radiochemistry. Radiological results were assigned a Quality Level 1.

Request 301:
Metals.  Analytical results were Quality Level | with the following exceptions:
aluminum and calcium were Quality Level ll, and arsenic was Quality Level Il

Both aluminum and calcium fell outside the control limits for a calibration
verification standard and the laboratory control standard. The spike recovery
for arsenic was less than 30%.

The data quality level for total uranium in Request 301 is Quality Level i
mainly because the duplicate analysis did not meet the 80% compliance; however,
other quality control measures were in compliance. Holding times were met for
all samples obtained from Brookhaven.

For total dissolved solids, the data of this straightforward gravimetric analysis
sensitive down to 10 mg/L are Quality Level I.

PCBs and other extractables. No PCBs/Pesticides were detected. The Quality
Level was | for all QC results.

Extractable organics. Data for this request were given as Quality Level I.
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Volatile organics. Data from surface water samples are of Quality Level 1.
Radiochemistry. Radiological results were assigned a Quality Level 1.
Request 302:
Metals.  Analytical results were Quality Level | with the following exceptions:
aluminum and calcium were Quality Level ll, and arsenic was Quality Level Il

Both aluminum and calcium fell outside the control limits for a calibration
verification standard and the laboratory control standard. The spike recovery
for arsenic was less than 30%.

The data quality level for total uranium in Request 302 is Quaiity Level |
mainly because the duplicate analysis did not meet the 80% compliance; however,
other quality control measures were in compliance. Holding times were met for
all samples obtained from Brookhaven.

For total dissolved solids, the data of this straightforward gravimetric analysis
sensitive down to 10 mg/L are Quality Level 1.

PCBs and other extractables. No PCBs/Pesticides were detected. The Quality
Level was | for all QC resuits.

Extractable organics. Data for this request were given as Quality Level I

Volatile organics. Data from surface water samples are of Quality Level |.

Radiochemistry. Radiological results were assigned a Quality Leveti 1.
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Request 303:
Metals.  Analytical results were Quality Level | with the following exceptions:

antimony was Quality Level ll, and arsenic and berylium were Quality Level I
Antimony was recovered in the range of 30 to 74% in the spiked sample.
Arsenic had a spike recovery of less than 30% and berylium resuits for the
laboratory control standard were outside the upper control limit.

The data quality level for total uranium in Request 303 is Quality Level | as
preparation blanks, calibration verification, spike recoveries, and duplicate

analysis were all in compliance. Holding times were met for all samples obtained
from Brookhaven.

PCBs and other extractables. These data are of Quality Level 1.
Extractable organics. Data for this request were given as Quality Level |,

Volatile organics. Data for the sediment samples are of Quality Level Il because
holding times were exceeded.

Radiochemistry. Radiclogical results were assigned a Quality Level I.

Request 304:

Metals. Analytical results for sample BR304016 were Quality Level | with the
following exceptions: antimony was Quality Level I, and arsenic and beryliium
were Quality Level lll.  Antimony was recovered in the range of 30 to 74% in

the spiked sample. Arsenic had a spike recovery of less than 30% and beryllium
results for the laboratory control standard were outside the upper control limit.
Results for sample BR304027 were Quality Level | with the following exceptions:
antimony, silver, and vanadium were Quality Level ll, and arsenic and beryilium
were Quality Level lll.  Antimony was recovered in the range of 30 to 74% in
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the spiked sample. Silver and vanadium were recovered in the range of 30 to

79% in the interference check standard. Arsenic had a spike recovery of less

than 30% and berylium results for the laboratory control standard were outside

the upper control limit. Results for sample BR304038 were Quality Level | with

the following exceptions: antimony was Quality Level I, and arsenic, beryllium,

and selenium were Quality Level Ill. Antimony was recovered in the range of

30 to 74% in the spiked sample. Arsenic had a spike recovery of less than 30%

and beryllium results for the laboratory control standard were outside the upper

control limit. The selenium percent recovery exceeded the upper control limit

for the laboratory control standard. For sample BR304049 results were Quality

Level |, except for arsenic at Quality Level |l because the spike recovery was
less than 30%.

The data quality level for total uranium in Request 304 is Quality Level 1 as
preparation blanks, calibration verification, spike recoveries, and duplicate
analysis were all in compliance. Holding times were met for all samples obtained
from Brookhaven.

PCBs and other extractables. These data are of Quality Level |

Extractable organics. Data for this request were given as Quality Level |.

Volatile organics. Data for the sediment samples are of Quality Level |l because
holding times were exceeded.

Radiochemistry. Radiological results were assigned a Quality Level 1.

Request 305:

Metals. Under request 305, there were three samples analyzed all having the
above quality levels. Analytical results were Quality Level | with the following
exceptions: antimony was Quality Level ll, and arsenic, beryliium, and selenium
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were Quality Level lll. The exception to the above quality level assignments is
that selenium in sample BR305039C has a quality level of I.  Antimony was

recovered in the range of 30 to 74% in the spiked sample. Arsenic had a spike
recovery of less than 30% and beryllium results for the laboratory control
standard were outside the upper control fimit. The selenium percent recovery
exceeded the upper control limit for the laboratory control standard.

The data quality level for total uranium in Request 305 is Quality Level | as
preparation blanks, calibration verification, spike recoveries, and duplicate
analysis were all in compliance. Holding times were met for all samples obtained

from Brookhaven.

PCBs and other ractables. No PCBs/Pesticides were detected. The Quality
Level was | for all QC results.

Extractable organics. Data for this request were given as Quality Level 1.

Volatile organics. Data for the sediment samples are of Quality Level I because
holding times were exceeded.

Radiochemistry. Radiological results were assigned a Quality Level .
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Environmental Problem: 1
Request Number: 300

CODED POND

(TREES
STANDING

8R300012 gGrid 22
BR300023 (Grd 58)
BR300034 (Grid 60)

DRAIN
A TO BUILDING 445

Figure 4.1a. Southeast Comer of Primary Pond Water (Request 300)
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Environmental Problem: 1
Request Number: 301

BR3010134057 (Gnd 25)
BRI010245088 (Grid 46)
/ BR3010354079 (Grid 50)

Figure 4.1b. North Comer of Primary Pond Water (Request 301)
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BR302014£058 (Grid 18)

BR3020254068 $Gnd 19)
BR3020364070 (Grid 36)

Figure 4.1c. Northeast Comer of "Wooded Pond” Water (Request 302)
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Figure 4.1d. Southeast Comer of Primary Pond Sediment (Request 303)
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Figure 4.1e. North Comer of Primary Pond Sediment (Request 304)
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Figure 4.1f. Northeast Comer of "Wooded Pond" Sediment (Request 305)
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TABLE 4.2.1 SAMPLING AND AMALYSIS DATA SUMMARY
ENVIRONMENTAL PROBLEM - 1

1 LOCATION i TYPE {MEDIA INUMB INUMB | TYPE |_ANIONS | METALS |_ 0&G IPET_HYDROIPES/H/PCBISEMIVOLS |__VoLSs | RADS |
|REQUEST | | LOCATION | | rReajcorid INUMB | NUMB INUMB | NUHMB | NUMB ENUMB | NUMB | NUMB | NUMB | NUMB ENUMB | NUMB | NUMB | NUMB | NUMS ENUMB |
JNUMBER | | i i i ] JHITS {ANAL [HITS {ANAL IHITS JANAL JHITS | ANAL JHITS {ANAL IHITS | ANAL JHITS [ ANAL |HITS1ANAL ]
{BR303 S PRIM. PD POND SEDIMENT | 3 3|GRAB | O o} 3 i 0 ol o ol 3 31 3 3] 3 31 3 3
IBR30G N PRIM. PD POND SEDIMENT | 3 3|GRAB § O ol 3 31 0 0f{ o ol 2 3) 3 31 3 3] 3 3 |
{BRZ05 N +IOODED P POND SEDIMENT | 3 3iGrRAB | O oi 3 31 0 o}l o ol o 3] 3 3] 3 3| 3 314
MED TOTAL 9 9 (1} 0 9 9 0 0 (1} o 5 9 9 9 9 9 9 9
|BR300 PRIMARY PD HWMA POND  SUR HATER} 3 3IGRAB | O 6}l 3 31 0 ol o ol 0 31 3 31 2 35 3 31
IBR301 PRIMARY PD POND SUR HATER] 6 6IGRAB | © I 3{ o ol o o}l o 3} 3 3411 34 3 34
IBR301 PRIMARY PD POND SUR MATER] 1 1laC RNI © o} 1 11 o o) o o] o ii o 0f 1 11 1 14
{BR302 HOODED D POND SUR HATER] 1 1lac FLl © ol 1 110 ol o of o 2f 0 of o ol o 14
1BR302 YIOODED PD POND SUR WATER| 6 6iGRAB | © ol 3 3{ 0 ol o o}l o 3] 3 3] 3 31 3 31
|8R304 N PRIM. PD pPOND SUR WATER] 1 11C RN1 0 ol 1 11 0 2!l o ol o 1§ 0 0f 1 DI § 14
MED TOTAL 18 18 1] 0 12 12 (1} 0 0 0 0 11 9 9 8 11 11 12
EP TOTAL 27 27 0 0 21 21 0 0 0 0 5 20 18 18 17 20 20 21

8110 10N 0d - Yedq
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TABLE 4.3.1

ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM
SURFACE HATER RUNOFF FROM THE HAZARDOUS HASTE MANAGEMENT AREA (HWMA)

DRAFT DO NOT CITE

S&A REQUEST:
LOCATION:

300

SOUTHEAST CORNER OF THE PRIMARY POND

MEDIUM: SURFACE WATER

Elﬁls MEASUREMENTS SAMP NO: QRQQQO;Z BB}%Q%;} hB}%Q%;ﬁ
CONBUCTIVITY (M5/CM) 6.1 . .
PH (UNITS) 1.2 1.2 7.2
TEMPERATURE (DEG C) 12 12 12
SAMP HO: BR3000121 BR3000231 BR3000341
METALSi(agCtUDING CR+6 ?eg NOs gngOOIZI BR3000121 BR3000121
/ | ¥ RAR GRAB ﬁ%AE
URANIUM, TOTAL 10E-04 U 10E-04 0E-04
SAMP NO: BR300012G BR300012G BR3IGOOI2H BR300012J BR3008230 BR300023G
METALS, INCLUDING CR+6 SBG NOs BR300012G BR306012K BR3GO012H BR300012J BR3000126 BR300012K
{4671) TYPE: GRAB GRAB GRAB GRAB
ALUMINUM 186
BARIUM 10 BE 5.2 BE
CALECTUM 42008 B 4830 B
COPPER 16 U 16 U
IRON 289 185
MAGHESIUM 1340 B 1380 B
MANGANESE 146 25
MERCURY 8.12 B
POTASSIUM 2100 13600
SODIUM 1610 BE ) 1460 BE
TOT. DISSOLVED SOLIDS 730600
VARADIUM 4 B 4 4
ZINC 62 43
’ SAMP NO: BR300OZ3H BR300023J BR30D034G BR300034G BR3I0OO34H BR300034J
METALS, INCLUDING CR+6 SBG NO: BR300012H BR300012J BR300012G BR3000O12K BR300012H BR3G0OG12J
sL) TYPE: GRAB GRAB GRAB GRAB GRAB GRAB
ALUMINUM 135 8
BARIUM 7.6 BE
CALCIUM 5640
COPPER 10
IROM 174
MAGHESTUM 1550 B
MANGANESE 28
MERCURY 6.1 B 0.11 B
POTASSIUM 1800
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TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CITE
SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HWMA)

S&A REQUEST: 300
LOCATIONs SOUTHEAST CORMER OF THE PRIMARY POND
MEDYUM: SURFACE HATER

SAMP NO: BR300023H BR3000234 BR3I00034G BR3000346G BR300034H BR300034J

METALS, INCLUDING CR+é SDG NO: BR300OL2H BR300012S BR3000126G BR300012K BR300012H BR300012J
(UG/L) TYPE: GRAB GRAB GRAB GRAB GRAB GRAD
SODIUM 1130 BE
TOY. DISSOLVED SOLIDS 61000 63000
VANADIUM 6 U
ZINC 59

SAMP NOs BR300012F BR300ODO23F BR3I0OO34F

EXTRACTABLE ORGANICS SDG NO: BR300O12F BR300O12F BR300012F
{UG/L) TYPE: GRAB GRAB GRAB
DI-N-OCTYLPHTHALATE 0.8 2J 0.5 3
DIETHYLPHTHALATE 10 U 0.8 J 0.7 J
X ALYPHATIC HYDROCARBONC 6.76) 6 4B
¥ ALIPHATIC HYDROCARBOMN( 6.95) 7 JB
¥ DIACETONE ALCOHOL( 6.05) 12 JAB
¥ DIACETONE ALCOHOL( 6.06) 8 JAB
* DIACETONE ALCOHOLY 6.07) 9 JAB
¥ DIOCTYL ADIPATE(31.20) 6 J
¥ HEXAMETHYLCYCLOTRISILOX{ 5.79} 4 JB
% POSSTBLE ALIPHATIC HYDR( 6.95) 3 J
¥ PROB ALDOL-CONDENSATION( 4.86) 77 JAB 68 JAB
¥ PROB ALDOL-CONDENSATION( 4.88) 110 JAB
% UNKNOKN( 3.62) 4 J
¥ UNKNOHN( 3.64) 54
% UNKNDMNC 6.98) 7 9
% UNKHOWN( 5.89) 4 4
% UNKNOWINC 6.74) 30
SAMP NO,; BR308O12A BR300023A BR300G34A
VOLATILE ORGANICS SDG NG: BR301046A BR30104G6A BR301046A
{UGZL) TYPE: GRAB GRAB GRAB

ACETONE 10 ¥ 10 U 7 JB
TOLUENE 50U 0.9 JB 0.4 JB

¥ FREON 113(12.00) 6 JB 7 JB
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TABLE 4.3.1

ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM

SURFACE WATER RUNOFF FROM THE HAZARDOUS HWASTE MANAGEMENT AREA (HHMA)

DRAFT DO NOT CITE

S&A REQUEST: 300

LOCATION: SOUTHEAST CORNER OF THE PRIMARY POND
MEDIUM:  SURFACE MATER
SAMP HO: BR300012K BR300012L BR30GOZ3K BR300023L BR300034K BR300034L
RADIOCHEMISTRY SDG NO: LLLB258 LLLB258 LLL8258 LLLB258 LL18258 LLL8258
(PCIzL) TYPE: GRAB GRAB GRAB GRAB
€5-137 104 70 42
H-3 140 -200 -160
SER REQUEST: 301
LOCATION: NORTH CORNER OF THE PRIMARY FOND
MEDIUM:  SURFACE MATER
IELD MEASUREMENTS SAMP NGO BR30}1024 BR301035
CONDUCTIVITY (MS/CM) DB}%%%§A‘“““ 6.03 0.03
PH (UNITS) o 6.6 6.6 6.2
TEMPERATURE (DEG C) 12 11 11
SAMP MO: BR301013H BR301024H BR301035H BR30G1046H
METALS, INCLUDING CR+6 5DG NO:. BR300012I BR300012T BR300012) BR3006121
(MG71) TYPE: GRAB GRAB s
URANTOM, TOTAL 10E-04 10E-04 U 10E-04 0E-
: SAMP NO: BR301013F BR3D1013F BR301013G BR3010131 BR301024F BR301624F
METALS, INCLUDING CRt6 SDG NO: BR3000126 BR300012K BR300012H BR306012J BR3000126 BR360012K
(UG/L) TYPE: GRAS GRAR GRAB GRAP GRAB
ALUMINUM : 163 B 122 B
BARTUM 9.1 BE 7.2 BE
CALCIUM 3540 B 3150 B
IRON 1250 1520
MAGHESTUM 1200 B 1220 B
HANGANESE 59 33
MERCURY 0.17 B
POTASSIUM 1300 1300
S0BIUM 3420 BE 3490 BE
TOT. DISSOLVED S0LIDS 86000
ZINC 43 37
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TABLE 4.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CIVE
SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HWMA)

S&A REQUEST:. 301
LOCATION: HNORTH CORNER OF YHE PRIMARY POND
MEDJUM: SURFACE HATER

SAMP NO.: BR3010246 BR3010241 BR301035F BR301035F BR301035G BR3010351

METALS, INCLUDING CRté SDG NO: BR300012H BR300012J BR3000126G BR300012K BR300012H BR300012J
(VG71L) TYPE: GRAB GRAB GRAB GRAB GRAB
ALUMINUM ' 119 B
BARIUM 11 BE
CALCIUM 3470 B
IRON 2230
MAGHESIUM 1360 B
MANGANESE %8
MERCURY 0.7 8 0.2
POTASSIUM 1500
S0DIUM 3870 BE
TOT. DISSOLVED S0LIDS 98000 28000
ZINC 38
SAMP NO: BR3D1046F BR301046F BR3010466 BR3010461Y
METALS, INCLUDING CRté4 SDG NO: BR3600126G BR3006032K BR300012H BR300012.J
(UGs1) TYPE: RINSATE RINSATE RINSATE S
ALUMINUM 60 U
BARIUM 13 BE
CALCIUM 200 U
IRON 20 U
MAGNESTUM 10 U
MANGANESE 54
MERCURY 0.12 B
POTASSIUM 106 ¥
S0DTUM 2006 UE
TOT. DISSOLVED S0LIDS 30000
ZINC 21

SAMP NG: BR3010574 BR301068A BR3G1079A

EXTRACTABLE ORGANMICS SDG NO: BR301057A BR301057A BR301057A
{UG74{) TYPE GRAB GRAB GRAB

DIETHYLPHTHALATE io U 0.5 3 io v
¥ DECAMETHYLCYCLOPENTASIL(13.70)> 4 J
X DIOCTYL ADIPATE(31.10) 9 J 47 J
¥ DIOCTYL ADIPATE(31.203 81 J
¥ METHYL BENZENE( 3.82) 4 J
¥ METHYL BENZENE( 3.34) 9 J
% METHYL DENZENE( 3.89) 34
¥ OCTAMETHYLCYCLOTETRASIL(10.40) 23 4
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TABLE 4.3.1

ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM

SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MAMAGEMENT AREA (HHWMA)

S&A REQUEST: 301

LOCATION: NORTH CORNER OF THE PRIMARY POND
MEDIUM: SURFACE HATER
SAMP NO: BR301057A BR301068A BR3061079A
EXTRACTABLE ORGANICS SDG NO: BR301057A BR301057A BR301057A
UG/ TYPE: GRAB GRAB
% PG5S ALIPHATIC AYDROCAR(Z23.30) 5 J
% POSS UNSAY. HYDROCARBON(24.10) 16 J
% UNKNOWN ACID(20.80) 20 J
¥ UNKHOWN ACID(20.98) 37 4 32 4
% UNKHOMN STLOXAME(13.70) s J
¥ UHKNOWM STLOXAHE(13.80) 8 J
% UNKNDHN SILOXANE(19.80) 9 3 § 3
% UNKNOHH STLOXAHE(22.40) 8 JB 11 JB 3 Js
¥ UHKHOMN STLOXAHE(24.60) 7 JB 13 JB 11 JB
% UNKNOWN STLOXANE(26.50) 7 0B
¥ UNKNOMN SILOXANE(26.60) 6 Jb 10 JB
¥ UHKNHOWN SILOXAHE(Z28.30) 206 Jb
% UNKHOWM STLOXANE(28.40) 12 JB 19 4B
¥ UNKNOWMN SILOXAHE(30.00) 10 JB 19 JB 16 JB
* UNHKNOHH STLOXAHE(31.50) 11 JB 17 JB 14 JB
% UNKNOHN SILOXANE(32.90) 13 JB
% UNKNOMN SILOXANE(33.00) 9 JB 17 JB
* UNKNOHN STLOXAHE(34.30) 17 4B 27 JB 21 JB
% UNKNOWN SILOXANE(35.50) 15 J 24 J° 22 )
% UNKHOWN STLOXANE(36.70) 11 JB 21 JB 23 JB
% UHKNOWH STLOXANE(37.80) 10 J 16 J 16 4
% UNKNOWN SILOXANE(39.00) 12 J
% UHKNOHNC 5.70) 4 J
¥ UHKHOWN(23.60) 23
% UNKHOWN(24.10) 4 J
% UNKNOWN(24.20) 4 J
% UNKNOWN(24.40) 24
% UNKNOWN(35.30) 9 J 17 J
SAMP NO: BR301013A BR301024A BR301035A BR3010464
VOLATILE ORGAHICS SDG NO: BR301046A BR301046A BR3010456A BR301046A
(U671 ) TYPE. GRAB GRAB 5

ACETONE ) 10 16 U 10 0 15 B
TOLUENE 5 U 50 5 U 2 JB
% FREOM 113¢12.00) 5 JB

DRAFT DO HOT CITE
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TABLE 4.3.1 AMALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM
SURFACE WATER RUNOFF FROM THE HAZARDOUS MASTE MANAGEMENT AREA (HKMA}

1

DRAFT DO NOT CITE

S8A REQUEST: 301
LOCATION: NORTH CORMER OF THE PRIMARY POND
MEDIUM: SURFACE WATER

SAMP NO» BR301013) BR301013K BR301024J BR301024K

BR301035J BR301035K

RADIOCHEMISTRY SDG NOv LLL8259 LLE8259 LLL8259 LLL8259 LiL8259 LLL 8259
(PCIzL) TYPE: GRAB GRAB GRAB GRAB GRAD GRAD
€3-137 14 11 11
H-3 470 ' =270 -94
SAMP NG.: BR3I01046J BR301046K
RADIOCHEMISTRY SDG ND: (018259 LL18259
(PCIzL) TYPE: RINSATE
€5-137 2 U
H-3 -840

S8A REQUEST: 302
LOCATION: HORTHEAST CORNER ©OF "WOODED POND®
MEDIUM: SURFACE HATER

FIELD MEASUREMENTS SAMP NO: ﬁBSOZOlﬁ BR302025 BR302034
CONDUCTIVITY (MS/CM) .13 0.14 0.14
PH (UHITS) 5 2 4.9 4.8
RADIQACTIVIT (CPM) 100
TEMPERATURE (DEG C) 12 9.4 11

SAMP NOs BR302014F BR302D14F BR3020146 BR3020141

BR302025F BR302025F

METALS, INCLUDING CR+é SDG MO: BR300012G BR300012K BR300012H BR300012J BR3000120 BR300012K
(UG/LY TYPE: GRAB GRAB GRAB GRAB GRAD GRAB
ALUMTHUM 656 538
BARIUM 16 BE 8.5 BE
BERYLLIUM 0.3 U 0.3 8
CALCIUM 3800 B 3460 B
CHROMTUM 17 13
IRON 2610 1960
MAGNESIUM 1660 B 1540 B
MANGANESE 120 115
MERCURY 0.09 B
NICKEL 10 8 7.1 8
POTASSTUM 1400 1308
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TABLE 4.3.1

ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM

SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HHMA)

DRAFT DO NOT CITE

SBA REQUEST: 302
LOCATION:

HORTHEAST CORNER OF "WOODED PONMD®

MEDTUM: SURFACE HATER

METALS, INCLUBIHG CR+6

tUGsL )
SODIUM
TOT. DISSOLVED SOLIDS
VAHADIUM
ZINC

METALS, IMCLUBING CR+6
{U67L)

ALUMIRUM
BARTUM
BERYLLIUM
CALCTUM
CHROMIUN
IRON
MAGNESTUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SODIUM
10T, DISSOLVED SOLIDS
VANADIUM
ZIHE

MEYALS, INCLUDING CR+$
(UGsL)

ALUMINUM
BARIUM
BERYLLIUM
CALCIUM
CHROMIUNK
IRON
MAGHESTUM
MAHGANESE
MERCURY
NICKEL
POTASSTUNM

SAMP NO: BR302D14F BR302014F BR3020140 BR3020141 BR302025F BR3I02025F
SbG NO. BR300D126 BR300012K BR30GO12H BR300012S BR3000126 BR300012K
TYPE GRAB GRAB GRAB GRAB GRAB
6870 E 300 E
136060
9B 7.5 8
50 37
SAMP NO: BR302023G BR3020251 BR302036F BR302036F BR3020366G BR3020361
SDG NOs BR300O12H BR300O12J BR300O1206 BR300012K BR300012H BR300012J
TYPE: GRAB GRAB GRAB 5 GRAB GRAB GRAB
9 BE
6.3 U
3700 B
6 U
2160
1590 B
119
0.07 B 0.07 B
6.58
1400
6770 E
121060 114000
7.6 B
37
SAMP NO: BR302047A BR302047A BR3020478B
SD6 N0« BR3IDOOBL2G BR300G12K BR306012H
TYPE: EL A
60 U
2.1 BE
0.36 B
208 U
6 U
23 B
18 B
50
0.04 B
6 U
158
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TABLE 6.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CITE
SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HHWMA)

S&A REQUEST: 302
LOCATION: MNORTHEAST CORMER OF "WOODDED POND®™
MEDIUNM: SURFACE HIATER

SAMP NO: BR3020474A BR302047A BR3020478

METALS, INCLUDING CR+é6 SDG ND: BR3000126 BR300012K BR300012H
(UGZ{) TYPE: EIELD BLANK EJELD BLANK FIELD BLANK

SODTUM 337 BE

TOT. DISSOLVED SOLIDS

VANADIUM 4 U

ZINC 15 B

SAMP NO.: BR30D2058A BR302069A BR302070A

EXTRACTABLE ORGANICS SDG NO: BR301057A BR3010574 BR301057A
UG/ ) TYPE: GRAB GRAB

BIS(Z~ETHYLHEXYL JPHTHALATE 7 J (Y3 )
BUTYLBENZYLPHTHALATE 34 10 U 16 U
DI-N-BUTYLPHTHALATE 34 10 U 0.7 J
DIETHYLPHTHALATE 29 10 U 10U
PHENOL 10 U e u 2 4
4-METHYLPHENOL 34 4 J 6 J
% ALIPHATIC HYDROCARBON(24.10) 3
x DECAMETHYLCYCLOPENTASIL(13.70) 11 J
% DIOCTYL ADIPATE(3}.10) 150 4 24 J
% DIOCTYL ADIPATE(3}.20) 960 J
% HEXAMETHYLCYCLOTRISILOX{ 5.71) 54 74
X HEXAMETHYLCYCLOTRISILOX( 5.72) 6 3
% METHYL BENZENE( 3.84) 54
% OCTAMETHYLCYCLOTETRASIL(10.40} 76 J 33 4 70 4
¥ UNKNOMH ACID(20.90) 200 4 108 3 93 J
* UNKHDKN ACID(23.60) 52 J J 59
% UNKNOWN PHTHALATE ESTER(25.00) 14 J
X UNKNOWH STLOXAME(13.70) 12 4
¥ UNKNOWN STLOXANE(19.80) 5 4 6 J
% UNKNOMN STLOXANE(22.40) 26 JB 17 JB 18 JB
% UNKNOWN STLOXANE{(24.60) 28 JB 18 JB 20 JB
X UNKHOWN STLOXANE{26.60) 23 4B 14 Jb 17 JB
% UNKNOWN SILOXANE(28.30) 27 JB
% UMKNOWN SILOXANE(28.40) 41 JB 37 JB
¥ UNKNOWN SILOXANE(36.00) 37 JB 24 JB 34 JB
¥ UMKNOMN STILOXANE(31.50) 40 JB 25 JB 30 JB
X UNKNOWM STLOXANE(32.90) 40 JB 24 JB 28 JB
¥ UNKNOWMN STLOXANE(34.30) 43 JB
% UHKHOHN STLOXAHE(35.50) 31 ) 30 J 41 J
% UNKNOWN STLOXAME(36.70) 28 JB 26 JB 31 JB
¥ UNKHOWN STLOXAME(37.80) 20 J 19 J 27 4
X UNKHOMN SILOXAME(39.00) 15 J 16 J 19 J
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TABLE 4.3.1

SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HWMA)

ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM

1

DRAFY DO NOT CITE

S8A REQUEST: 362

LOCATION: NORTHEAST CORNER OF ™WOODED POND™
MEDYUM: SURFACE HATER
SAMP NO: BR30G2058A BR302069A BR302070A
EXTRACTABLE ORGANICS SDG NO: BR301057A BR301057A BR301057A
(UGt ) TYPE: GRAB GRAB GRAB
X UNKNOWN STLOXANE(40.40) %
¥ UNKHOWN(13.70) 9 J
X UNKHOWN(19.80) 8 J
¥ UNKHOKN(25.00) 9 J
SAMP NO: BR302014A BR302025A BR3020364A
VOLATILE ORGANICS SDG NO: BR301046A BRN11016A BRN11016A
(BGsL) TYPE: GRAB GRAB
ACETONE 10 u 16 U 5 JB
METHYLENE CHLORIDE 5¢ 6.6 JB 54U
TOLUENE 0.3 JB 6.3 JB 0.9 JB
¥ FREON 113(12.00) 5 JB
SAMP NO: BR302016J BR3020251 BR302036J
RADIOCHEMISTRY SDG NO: L118260 LLLB260 LLE8260
(PCI/L) TYPE: G GRAB
H-3 -58 -58 160
S&A REQUEST: 303
LOCATION: SOUTHEAST CORNER OF PRIMARY PUND
MEDIUM: _SEDIMENT
SAMP NOG: BR303015C BR303015C BR303015D BR303026C BR303026C BR303026D
METALS, INCLUDING CR+6 SDG NO:¢ BR303015C BR303015K BR303015D BR303615C BR303015K BR303015D
{MG/KG) TYPE: GRAB GRAB GRAB GRAP GRAB GRAB
AL UMINUM 4740 9240
BARIUM 17 B 23 B
BERYLLIUM 0.44 B 0.63 B
CADMIUN 0.67 B 6.87 U
CALCIUN 670 B 360 B
CHROMIUM 6.6 : i6
COBALT 0.79 U 1.6 B
COPPER 8.6 11
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TABLE 4.3.1 ANALYTICAL DATA SUMMARY 8Y MEDIUM FOR ENVIRONMENTAL PROBLEM 1
SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HWMA)

DRAFT

DD NOT CITE

S8A REQUEST: 303
LOCATION: SOUTHEAST CORNER OF PRIMARY POND
MEDTUM: SEDIMENT

SAMP NG: BR363015C BR303015C BR303015D BR363026C BR303026C BR303026D
METALS, INCLUDING CR+6 SDG ND: BR303015C BR303015K BR303015D BR3D3015C BR303015K BR303015D
{MG/KG) TYPE: GRAB GRAB GRAB GRARB
IRON 1470 3470
LEAD 63 100
MAGNES T UM 306 B 520 B
MANGANESE 16 23
MERCURY 0.1 0.19
NICKEL 2.8 B 5.4 8
POTASSIUM 300 B 480 B
50DTUN 115 B 151 B
VANADI UM 11 B 32
ZINC 29 29
SAMP NOs BR303037C BR303037C BR303037D
METALS, INCLUDING CR+é SDG NO: BR303015C BR303015K BR303015D
{MG/KG) TYPE: GRAB GRAB GRAB
ALUMTNUM 890
BARIUM 23 8
BERYLL TUM 0.63 B
CADMIUN 0.7 U
CALCIUM 287 B
CHROMIUM 8.1
CUOBALTY 1.1 u
COPPER 9.5
IRON 3210
LEAD 212
MAGNESTUM 360 B
MANGANESE 16
MERCURY 8.11
NICKEL 4.5 8
POTASSIUM 350 B
SODIUM 125 B
VAHADI UM 19
ZINC 34
SAMP MOs BR30D3015€ BR303026F BR303037E
METALS, INCLUDING CR+6 SDG NO: BR30301SE BR303015E BR303015E
(UG/G) TYPE: GRAB GRAB GRAB
URARTUM, TOTAL 8
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TABLE 4.3.1

ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1

SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HWMA)

DRAFT DG NOY CITE

S3A REQUEST: 363

LOCATION: SOUTHEASY CORNER OF PRIMARY POND
MEDIUM: SEDIMENT
SAMP NO: BR3030158 BR303026B BR303037B
PCBS & OTHER EXTRACTABLES SDG NO: BR303815B BR303D15B BR3030158
UG/KG) TYPE: GRAB ‘GRAB
AROCLOR-1260 246 144 J 229
%,4*-DPE 42 42 a6
SAMP NO: BR3ID3015B BR303026B BR3030378
EXTRACTABLE ORGAMICS SDG NO: BR303015B BR303015B BR303015B
(UG/KG) TYPE: GRAB GRAB
BENZOCA)ANTHRACENE 110 J 45 J 1306 J
BEHNZO(AIPYRENE 140 J 50 J. 170 4
BENZO{B)FLUORANTHENE 17¢ J 66 3 230 J
BENZO(G,H, I )PERYLENE 110 J 6160 U 116 J
BISCZ-ETHYLHEXYL)IPHTHALATE 160 J 180 J 126 3
CHRYSENE 200 J 610 U 200 J
DI-M-BUTYLPHTHALATE 140 JB 310 JB 170 JB
DI-N-DCTYLPHTHALATE 51 JB 18 JB 39 JB
DIETHYLPHTHALATE 37 JB 40 JB 50 Jp
FLUORANTHERE 360 4 98 J 320 J
INDENG(1,2, 3-CD)PYRENE 140 4 610 ° 110 J
PHENANTHRENE 130 J 40 J 120 J
PHEHOL 34 4 26 J 650 U
PYRENE 330 4 110 J 390 J
ALIPHATIC HYDROCARBONC 6.73) 340 JB 73 JB
ALIPHATIC HYDROCARBON{ 6.93) 530 JB 110 JB
ALIPHATIC HYDROCARBON{ 6.94) 520 JB
ALIPHATIC HYRDOQCARBON( 6.72) . 320 JB
DIACETOHE ALCOHOLC &6.29) 200006 JAB
DIACETONE ALCOHOL( 6.37) 20000 JAB
DIACETONE ALCOHOL( 6.46) 4900 JAB
DIOCTYL ADIPATE(31.20) 2400 4B 2400 JB 2600 JB
POSSEIBLE KETYTONE( 9.23) 95 J
POSSIBLE KEYTONE( 9.25) 450 J
PROB ALDO-CONDENSATION € 4.86) 610 JA
PROB ALDOL-COHDENSATIONC 4.78) 390 JA
PROB ALDOL-COMDENSATIONL 4.79) 290 JA
UNKNOWNC 5.26) 600 JB
UHKHORNC 5.61) 96 JB
URKMOKNC 5.72) 340 4
DHKHOMNC 8.05) 250 J
URKHOMNC 9.21) 690 J
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TABLE 4.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CITE
SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HWMA)

S&A REQUEST: 303
LOCATION: SOUTHEAST CORNER OF PRIMARY POND
MEDIUM: SEDIMENT

SAMP NO: BR303015A BR303026A BR303037A

VOLATILE ORGANICS SDG NO: BR303015A BR303015A BR303015A
(UG/KG) TYPE: GRAB GRAB GRAR
CARBON TETRACHLORIDE 3 J 5 J 39 U
CHLOROFORM 32 JB 27 JB 30 JB
ETHYLBENZENE 13 JB 10 JB 11 JB
TETRACHLOROETHENE 11 J 5J 39 0
TOLUENE 7 JB 6 Jp 5 dB
XYLENE (TOTAL) 36 U 6 J 39 U
2-BUTANONE 73 U G4 ) 78 U
%* PROBABLE HYDROGCARBON #3¢16.59) 42 4
¥ PROBABLE HYDROCARBON #1(20.40) 38 J
% PROBABLE HYDROCARBON #1(26.43) 35 JB
% PROBABLE HYDROCARRON #1{35.91) 846 J
% PROBABLE HYDROCARBON #2(23.59) 34 J 38 4
% PROBABLE HYDROCARBON #2(29.17) 95 JB
% PROBABLE HYDROCARBON #3(26.54) 140 JB 140 B
% PROBABLE HYDROCARBON #3{(31.95) 230 JB
%X PROBABLE HYDROCARBOH #4(28.36) 35 4
¥ PROBABLE HYDROCARBON 84(29.28) 320 JB
% PROBABLE HYDROCARBON 84(34.53) 36 J
% PROBABLE HYDROCARBON 35(29.28) 310 J
% PROBABLE HYDROCARBOM 85(30.81) 81 4
¥ PROBABLE HYDROCARBON #6(31.003 47 J 85 J
% PROBABLE HYDROCARBON #7¢(33.18) . 45 J
¥ PROBABLE MYDROCARBOM 87(32.08) 880 J
% PROBABLE HYDROCARBON 8£8{32.08) 1100 ¢
%¥ PROBABLE HYDROCARBON #8(34.74) 54 J
X PROBABLE HYDROCARBON #9(36.76) 65 J
X PROBABLE HYDROCARBON #9(35.93) 78 JB
SAMP NO: BR303015F BR303015G BR303015H BR303026F BR30630265 BR303026H
RADIOCHEMISTRY SDG ND: BR3IO30LSF LLLB265 LLLB265 BR303015F {LL8265 LLLB265
(PCI/KGD) TYPE: GRAB GRAB GRAB GRAB GRAB GRAB
H-3 1100 ~900
SR-TOT 1500 1400

U-235 0.76 0
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TABLE 4.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT CITE
SURFACE WATER RUNOFF FROM THE HAZARDOUS HASTE MANAGEMENT AREA (HHMA)

S8A REQUEST: 303
LOCATION: SOUTHEAST CORNER OF PRIMARY POND

MEDTUM: SEDIMENT
SAMP NO: BR303037F BR30303706 BR303037H
RADIOCHEMISTRY SDG NO:+ BR303015F LLLB265 LLLB26S
(PCIZK6D) TYPE: GRAR GRAR GRAB
H-3 - 1000
SR-TO¥Y 1400
u-235 0.72

S&A REQUEST: 304
LOCATION: HORTH CORNER OF PRIMARY POND
MEDIUM: SEBIMENT

SAMP NO: BR304016C BR3064816C BR304016D BR304027C BR364027C BR304027D

METALS, INCLUDING CR+6 SDG HO: BR30301SC BR363015K BR303615D BR363015C BR303015K BR303615D
- (HMG/KG) TYPE: GRAB GRAD GRAD GRAB GRAB GRAR
ATUMTNUM 7840 11900
BARIUM 13 B 31 8
BERYLEL TUM 0.51 B 0.82 B
CALCIUM 192 B 743 B
CHROMIUN 7.2 16
COBALTY 28 5.4 B
COPPER 6.1 B 42
IRON 2500 54300
LEAD 338 100 B
MAGNESTUM 299 B 455 B
MANGANESE 14 98
MERCURY 8.13 6.06
HICKEL 6B 17 B
POTASSTIUM 3io B 660 B
SELENTUN 20 U 44 U
s0pTUN 128 B 319 B
VANADIUM 18 66
ZINC 34 85
SAMP NO: BR304038C BR304038C BR304038D
METALS, INCLUDING CR+6 SDG NO: BR303015C BR303015K BR303015D
{MG/KG) TYPE: GRAB GRAB GRAB
ALUMIHUN 13600

BARIUM 34 B
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TABLE 6.3.1

ANALYTICAL DATA SUMMARY
SURFACE WATER RUNOFF FROM THE HAZARD

BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1
0US WASTE MANAGEMENY AREA (HWMA)

S&A REQUEST: 304
LOCATION:

MEDIUM: SEDIMENT

NORTH CORNER OF PRIMARY POND

METALS, INCLUDIHG CRt6
(MG/KG)

BERYLLIUM
CALCTUNM
CHROMIUM
COBALTY
COPPER
IROH

LEAD
MAGHESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENTUM
S0DIuM
VANADIUM
ZINHC

METALS, INCLUDIHG CR+6
(UG/GY

URANTUM, TOTAL

PCBS & OTHER EXTRACTABLES
{UG/KG)

G,4'-DDD
{Qoqs_DDE
4,4°-DDT

EXTRACTABLE ORGANICS
{UG/KG)

BENZOCA)PYRENE

BENZOIC ACID
BIS(2-ETHYLHEXYL }PHTHALATE
BUTYLBENZYL PHTHALATE

DRAFT DG NOT CITE

SAMP NOs BR304038C BR304038C BR304038D
SDG ND:  BR303N1ISC BR303015K BR303015D
TYPE, GBAEI 5 GRAB GRAR
1190 8
11
2.1 8
19
6660
150
880 B
84
0.86
11
30¢ B
43 B
313 B
52
78
SAMP NG BR304D16E BR304027E BR304G3IBE
SDG NG: BR3IO3DISE BR303015E BR303O15E
TYPE: GRAB GRAB GRAB
4 4 4
SAMP NO: BR304016B BR3040278B BR304038B
SDG ND: BR3030158 BR303015B BR3030158
TYPE: GRAB GRAB GRAB
50 " 50 16 U
a4 98 16 U
75 195 i6 U
SAMP NO: BR304016B BR304027B BR304038B
SDG N0« BR303015B BR3030158 BR3030158
TYPE: GRAB GRAB GRAD
570 U 53 J4 460 U
230 J 260 3 110 J
570 U 430 J 210 J
570 U 40 J 19 J
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TABLE 4.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM

SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HHMA)

1

DRAFT DO NOT CITE

S&8A REQUEST.

LOCATION: HORTH CORNER OF PRIMARY POND

304

MEDIUM: SEDIMENT
SAMP NOD: BR3040168B BR3040278 BR3040388B
EXTRACTABLE ORGAHICS SDG NGs BR3I030X58 BR3030158 BR303015B
{UG/KG) TYPE: GRAB RAB AB

CHRYSENE 57 75 J 450 U
DI-N-BUTYLPHTHALATE 220 JB 180 JB 310 JB
DI-N-OCTYLPHTHALATE 16 JB 40 JB 16 JB
DIEYHYLPHTHALAYE 40 JB 59 JB 42 JB
FLUQRANTHENE 570 U 150 J 22 J
1S0PHORONE 570 U 640 U 15 J
PHENANTHRENE 570 U 74 J 460 U
PYRENRE 53 J 150 J 30 4
¥ ALIPHATIC HYDROCARBONC 6.71) 910 JB
x ALIPHATIC HYDROCARBONC 6.722) 530 4B
¥ ALYPHATIC HYDROCARBOH( 6.73) 320 JB
¥ ALIPHATIC HYDROCARBOH( 6.92) 1160 JB 400 JB
¥ ALIPHATIC HYDROCARBONC 6.93) 680 JB
¥ DIACEYOMNE ALCOHOLC 6.11) 6100 JAD
¥ DIACEYONE ALCBHOL{ 6.15) 2300 JAB
¥ DIACETONE ALCOHOL( 6.16) 1900 JABR
¥ DIOCTYL ADIPAYE(31.28) 2306 JB 2600 JB 1900 4B
x POSS ALIPHATIC HYDROCAR{ 5.03) 1200 J
¥ POSS ALIPHATIC HYDROCAR(32.40) 150 J
¥ POSSIBLE KETOHE(10.10) 1260 J
X PROB ALDO-CONDENSATION ( 3.53) 808 J4A
¥ PROB ALDO-CONDEHSATION ¢ 3.54) 1400 JA
¥ PROB ALDO-CONDENSATION ( 4.96) 46000 JA
¥ PROB ALDO-CONDENSATION ( 5.02) 22080 JA o
¥ PROB ALDOL-COHDENSATIONC 3.55) 560 JA
X PROD ALDOL-COHDENSATION( 5.02) 14000 JA
¥ PROB ALIPHATIC HYBROCAR(37.50) 170 4
% TRIMETHYLBENZENE( 9.36) 480 J
%X UNKHOKIN ALKYL/HYDROXYL (28.30) 1006 4
X UHKHOWN ALKYL/HYDROXYL (34.30) 220 J
¥ UHKHOMN ALKYL/HYDROXYL €36.10) 156 J
X UNKHOWH( 3.68) 550 J
¥ UHKHOWH( 5.067) 430 J
% UHKHOWHC 5.08) 656 J
¥ UNKNOWN( 8.96) 190 J
¥ UHKHOMNC18.18) 350 J
¥ UHKHOKN(24.70) 650 J
X UHKHOHN(25.00) 640
% UHKHOMNC35.30) 100 J
¥ UHKHOMH(39.00) 610 J
% UHKHOWN(39.10) 280 4
X UHKHOHN(42.70) 180 J



TABLE 6.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1 BRAFYT DO NOT CITE

SURFACE HATER RUNOFF FROM THE HAZARDOUS MWASTE MANAGEMENT AREA (HWMA)

S&A REQUEST: 304
LOCATION: MNORTH CORNER OF PRIMARY POND
MEDIUM: SEDIMENT

98-t

SAMP N0, BR304016A BR304027A BR3040D38A
VOLATILE ORGANICS SDG MO: BR303015A BR303015A BR303015A
{UG/KG) TYPE: GRAB GRAB
CARBON TETRACHLORIDE 53 4 62 U 3J
CHLOROFORM 41 JB 50 JB 43 JB
ETHYLBENZENE 21 JB 22 JB 12 JB
TETRACHLOROETHENE 53 U 62 U 12 J
TOLUENE 30 4B 27 JB 16 JB
XYLENE (TOTAL) 53 U 62 U 9
2~-BUTANONE 85 J 120 v 90
X PROBABLE HYDROCARBON #1(23.60) 506 J
¥ PROBABLE IHYDROCARBON #1(23.61) 47
% PROBABLE HYDROCARBON #1(26.71) 150 J
¥ PROBABLE HYDROCARBON #1(34.75) 100 4
¥ PROBABLE HYDROCARBON #1(35.94) 140 J
X PROBABLE HYDROCARBON #2(26.55) 176 JB
¥ PROBABLE HYDROCARBON #2(26.57)
¥ PROBABLE HYDROCARBON #2(29.37) 426 J
¥ PROBABLE HYDROCARBON %#3(28,36)
¥ PROBABLE HYDROCARBON 83(28. 47 3
¥ PROBABLE HYDROCARBON 83(30. 120 J
X PROBABLE HYDROCARBON #4(29. 458 J
% PROBABLE HYDROCARBON #4(29.
% PROBABLE HYDROCARBON #4(31. 36 J
% PROBABLE HYDROCARBON #5(30. 60 J
¥ PROBABLE HYDROCARBON #5(31.03)
¥ PROBABLE HYDROCARBON #5(31.23) 76 J
% PROBABLE HYDROCARBOM #6(31.18)
x PROBABLE HYDROCARBOH #6(32.15) 1300 J
% PROBABLE HYDROCARBON #7(31.03) 40 J
X PROBABLE HYDROCARBON #7(3).17) 10 J
¥ PROBABLE HYDROCARBON #7(32.10) .
x PROBABLE HYDROCARBON #7(34.59) 100 J
% PROBABLE HYDROCARBON #8(34.74)
X PROBABLE HYDROCARBON #8(35.98) 140 J4
¥ PROBABLE HYDROCARBON 8#9{(34.57) 74 J
% PROBABLE HYDROCARBON #9(35.94)
X PROBABLE HYDROCRABOW #8(32.09) 1400 J
SAMP NO: BR304016F BR304016G
RADITOCHEMISTRY BR30O3D1I5F . Lii8266
(PCIZKGD) GRAB

H-3
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TABLE 4.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM
SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HHMA)

DRAFT DO NOT CITE

SEA REQUEST:
LOCATION:

MEDIUM: SEBIMENT

3049

HORTH CORNER OF PRIMARY POND

SAMP MO: BR304016F  BR304016G  BR304016H  BR304027F  BR304027G  BR304027TH
RADIOCHEMISTRY SDG NO: BR3I03IDISF  LLLB266 LLL8266 BR303015F  LLL8266 LLLB266
(PCI/KGD) TYPE: GRAB GRAB GRAB GRAB GRAB
SR-TOT 350 160
U-235 .76 0.73
SAMP NO:» BR304038F BR3040386  BR304038H
RADIOCHEMISTRY SDG NO: BR30301S5F LLL8266 LLL 82466
(PCI/ZKGD) TYPE: GRAB GRAB GRAB
H-3 -400
SR-TOT 220
y-235 0.72
SE8A REQUEST: 304
LOCATION: HNORTH CORNER OF PRIMARY POND
MEDIUM: _SURFACE HATER
SAMP NO: BR304049F BR3040490
METALS, INCLUDING CR+6 SDG NO: BR30GGG12G BR50800146
(UG7L) TYPE: s RINSATE
BARTUM Elﬁ‘%%%“ié"
MERCURY 6.12 B
SAMP NO: BR3D4069A
VOLATILE €§GANICS %egenos ﬁE"%i“léA
{UG7 s HSAT
ACETONE 1%‘3“‘
TOLUENE z2 JB
SAMP HO: BR304049K
RADIOCHEMISTRY SPG NO:  LLLB266
{(PCI/KGD) TYPE: Blﬂﬁ%g%
H-3 -



88-v

TABLE 4.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM

DRAFT DO NOT CIYE

SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HWMA)
5&A REQUEST: 304
LOCATION: NORTH CORNER OF PRIMARY POND
MEDIUM: SURFACE HATER
SAMP NO: BR3040491 BR304049J
RADIOCHEMISTRY SDG NO: BR30301SF LLL8266
(PCI/L) TYPE: RINSATE S
SR-TOT 0.
U-235 0.35
S&A REQUEST: 305
LOCATION: MORTHEASY OF ™WOODED PONDY
MEDTUM: _SEDIMENT
FIELD MEASUREMENTS SAMP NO: BR305817
FID/PID (PPM) 1.9
SAMP NO: BR305817C BR305017C BR305017D BR305028C BR305028C BR365028D
METALS, INCLUDING CR+6 SDG MO: BR303015C BR303025K BR303015D BR303015C BR303015K BR303015D
{MG/KG) TYPE: GRAR GRAB GRAD GRAR __ __ GRAB RAB
ALUNMINUM 4880 16700
BARIUM 17 B 20 B
BERYLLIUM 0.6 B 9.63 B
CALCIUM 2260 348 B
CHROMTIUM 6.6 9.7
COBALT 1.8 B 2.1 B
COPPER 6,7 B 4.3 B
IROM 4269 4130
LEAD 16 B 19 B
MAGHESTUM 763 B 766 B
MANGANESE 50 31
MERCURY 0.03 B 6.06 B
NICKEL 4.2 B 6.6 B
POTASSIUM 350 B 600 B
SELENIUM 15 B 16 8
SODIUM 98 B 92 B
VANADIUM 12 B 15
27HC 23 27
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TABLE 4.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR EMVIRONMENTAL PROBLEM 1 DRAFT DG NOT CITE
SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENY AREA (HWMA)

S8A REQUEST: 305
LOCATION: NORTHEAST OF “HOODED POND®

MEDIUM: SEDIMENT

SAMP NO: BR305039C BR305039C BR3G5039D

METALS, INCLUDING CR+6 SDG NO: BR303015C  BR303015K  BR303015D
(MG/KG) TYPE:  GRAB GRAB GRAB
ALUMTHON 7030
BARTUM 16 B
BERYLLIUM 0.52 B
CALCIUM 264 B
CHROMIUM 7
COBALT 1.7 B
COPPER $.9 B
1RON 4190
LEAD i3 8
MAGNES IUM 680 B
MANGANESE 38
MERCURY 0.03 B
NICKEL 4.5 B
POTASSIUM 370 B
SELEHIUM 14 U
SODIUM 118 B
VANADIUM 13
ZINC 25
SAMP NO. BR305017E€  BR305028E  BR305039E
METALS, INCLUBING CR+6 5DG NO» BR303015E  BR3I03015E  BR303015E
‘ (UG/G) TYPE:  GRAB GRAB GRAB
URANTUM, TOTAL Z F) z
SAMP NO: BR305017B  BR3050288  BR305039B
EXTRACTABLE ORGANICS SDG NO:« BR3030158  BR303015B  BR303015B
(UG/KG) TYPE:  GRAB GRAB GRAB
ACENAPHTHYLENE 12 J 590 U 597
BENZO(A)ANTHRACENE 87 J 490 U 230 J
BEHZO(A)PYRENE 88 J 21 J 290 J
BENZOUBIFLUORAMTHENE 2006 ¢ 490 U 630
BENZO(G, H, T JPERYLENE 81 J 490 U 210 J
BENZOIC ACID 2300 U 36 J 2800 U
BIS{2-ETHYLHEXYL)PHTHALATE 100 J 490 U 570
CHRYSEHE 120 J 29 J 300 J
DI-H-BUTYLPHTHALATE 380 JB 99 Jp 95 JB
DIBENZ (A, H)ANTHRACENE 460 U 490 U 77 3
BIETHYLPHTHALATE 55 JB 29 JB 40 JB
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TABLE 4.3.1

AMALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM

SURFACE WATER RUNOFF FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HHMA)

1

DRAFT D@ NOT CITE

S&A REQUEST:
LOCATION:
MEDIUM:

305
SEDIMENT

NORTHEAST OF "WOODED POND™

EXTRACTABLE ORGANICS
(UG/KG)

FLUDRANTHENE

INDENG(1,2, 3-CD)PYRENE
PHENANTHRENE

PYRENE

ALIPHATIC HYDROCARBON{ 6.
ALIPHATIC HYDROCARBON( 6.
ALIPHATIC HYDROCARBON{ 6.
ALIPHATIC HYDROCARBOM( 6.
DIACETONE ALCOHOL( 6.10)
DIACETONE ALCOHOL{ 6.11)
DIACETONE ALCOHOGL( 6.12)
DIOCTYL ADIPATE(31.20)
POSS ALIPHATIC WYDROCAR(
POSSIBLE KETONE(10.10)
PROB ALDO-CONDENSATION (
PROB ALDO-CONDENSATION (
PROB ALDOL-CONDENSATION(
PROB AL DOL-CONDENSATION(
PROB ALDOL-COHDENSATION(
PROB ALDOL-CONDENSATION(

TRIMEYHYLBEMZENEC 9.35)

UNKHOWHC 5.04)
UNKNOMI( 5.05)
UNKHOKWNL 6.56)
UNKNOMNC1D.10)
UNKNOWN(11.30)

VOLATILE ODRGANICS
{UG/KG)

b

PROB ALIPHATIC HYDROCAR{35.
PROB ALIPHATIC HYDROCARL37.

UNKNOWH ALKYL/HYDROXYL (34.

CHLOROFORM
ETHYLBENZENE
TOLUENE

MWOW MW XK

PROBABLE HYDROCARBON #1{(22.
PROBABLE HYDROCARBON 81(26.
PROBABLE HYDRGCARBON #1(26.
PROBABLE HYDROCARBON #2(26.

SAMP NO: BR305017B BR305028B BR3050398
SDG ND: BR303015B8 BR303015B BR3030158
TYPE: GRABD GRAB GRAB
150 J 43 J. 390 J
91 J 490 U 260 J
35 J 490 U 110 J
140 41 J 380 J
) 280 JB
) 5806 JB
) 370 JB
) 7306 JB
2000 JAB
2300 JAB
1800 JAB
1800 4B 20006 JB 2300 JB
-47) 186 J
510 J
.52) 879 JA
013 22000 JA
57) 840 JA
.59) 920 JA
.99) 22600 JA
.00) 20006 JA
90) 1306 4
56) 92 J
190 J
40) 110 J
400 J
650 J
240 J
39¢ 2
210 J 340 J
SAMP NO: BR305017A BR305028A BR305039A
SDG MO: BR303015A BR305028A -BR305028A
TYPE: GRAB GRAB GRAB
31 JB 23 JB 21 JB
i1 JB 46 U 45 U
7 JB 14 3 i5 J
33) 52 J
57) 83 J
73 74 J
75) 170 4
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TABLE 4.3.1

ANALYTICAL
SURFACE HATER RUNOFF

DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1

FROM THE HAZARDOUS WASTE MANAGEMENT AREA (HWMA)

DRAFT DO NOT CITE

S8A REQUEST:

LOCATION:

MEDIUM:

305

NORTHEAST OF "“HOOBED POND®
SEDIMENT

VOLATILE ORGAHICS
(UG2KG)

SAMP NO:

SDG NO:
TYPE:

MO M A X M N K XK MO K X K

PROBABLE
PROBABLE
PROBABLE
PROBABLE
PROBABLE
PROBABLE
PROBABLE
PROBABLE
PROBABLE
PROBABLE
PROBABLE
PROBABLE
PROBABLE
PROBABLE

HYDROCARBON
HYDROCARBON
HYDROCARBON
HYDROQCARBON
HYBROCARBON
HYDROCARBON
HYDROCARBOH
HYDROGCARBON
HYDROCARBON
HYDROCARBON
HYDROCARBON
HYDROCARBON
HYDROCARBON
HYDROCARBON

RADIOCHEMISTRY
(PCI/KGD)

820(29.31)
$2(29.50)
43028 .57}
$3(30.89)
£3(32.38)
24(29.49)
44051 .18)
$5(31.27)
#5(32.18)
86031 .42)
86034.61)
87(32.36)
87035.94)
#8(35.146}

SAMP HOa

SDG NO:
TYPE:

H-

3

SR-TOT

-

235

RADIOCHEMISTRY
(PCI/KGD)

SAMP NO.

SDG NO:
TYPE:

H-
SR
b~

3
-147
235

BR3OS0I7A  BR305028A  BR305039A
BR303015A  BR305028A - BR305028A
GRAB GRAB GRABD
230 J
220 J
45 J
68 J
540 J
500 J
57 4
75 4
520 J
100 J
42 J
1200 §
60 J
98 J
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4.8 Environmental Problem 2: Active Cesspools

Request Numbers: 308, 307, 308, 309, 310, 311, 312, 313, 314, and 315.

Requester: J. Boros.

Finding and Basis: Active cesspools from certain BNL operations may have been
contaminating groundwater with organics, metals, or radionuclides.  Historical
data were very limited and contradictory. Although most remaining cesspools
were scheduled for closure within the next few vyears, several operations
continued to use cesspools. Machine shops, assembly buildings, and other
buildings were not on the list of cesspool users slated to be connected to the
Sewage Treatment Plant. At least seven cesspools that may have been potential
sources of contamination have been identified, and others may exist. Little was
known about the fate of contaminants released to these cesspools. They may
have been contributing to the organic pollution detected in certain groundwater
monitoring wells and to the metals content, especially iron, found in certain
parts of the aquifer. o

4.8.1 Sampling and Analysis Objectives
Statement: Water and sludge samples were to be collected to determine if
contaminants listed in section 4.8.2.2 were present above analytical detection

levels in the water and sludge phases of selected, active cesspools.

Supporting Information:  Limited previous data from cesspool sampling showed
the following:

Building 197 (component cleaning facility) - High trichlorocethane
43,000 ppb)

Building 244 (paint/carpenter shop) -  High trichloroethylene, iron,
toxic metals :

Building 422 (paint/carpenter shop) - High volatile organics
Building 914 [Alternating Gradient Synchrotron (AGS) beam component
assembly] - High metals, toluene
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On rare attempts to sample certain cesspools, dissimilar analytical resulis were
obtained on samples split between BNL and Suffolk County. At Buildings 244 and
422, paired results for volatie organics differed by two orders of magnitude,
with Suffolk County data citing the higher concentrations. Cesspools sampled
were Selected from three categories: active cesspools slated for closure in 1987
(Buildings 244 and 422); active cesspools slated for closure, but no definite date
for closure (Buildings 197 and 905); and a cesspool for which no closure plans
currently exist (Building 479).

4.8.2 Sampling and Analytical Design
4.8.2.1 Sampling Design

Request 306: Building 479 Cesspool (Fig. 4.2a). Three grab water samples
(Sampling Method: Reference E4.2.3B and E4.2.4) were to be taken consecutively
from the cesspool for Building 473. The cesspool was to be mixed to the extent
possible before collecting these samples. However, this cesspool was filled in.
With the concurrence of S. Barisas, in its place samples BR306018, BR308029, and
BR306030, along with a QC field blank BR306041, were taken from the cesspool
for Building 975. These water samples were collected before the sludge samples
for Request 311.

The Sampling Team arrived at the site on 18APR88 at 1630. The weather was
partly cloudy until just before the third sample (BR306030) was taken, then it
began to rain. The temperature was 50°F, and a slight breeze was blowing from
the northwest. The rainfall increased during the collection of QC field blank
BR306041 at 1744. The temperature dropped to approximately 40°F. The samples
were filled inside the van.

The lid for the cesspool was located approximately 75 ft south of Thomson Road
and approximately 100 ft west of the driveway leading into the former bubble

4-94



Draft - Do Not Cite

BNL Data Document

Issue Date: July 1989

Revision: 00

area waste site. The cesspoo!l lid was also about 12 ft north of the fence that
surrounds the waste site. The Sampling Team opened the cesspool lid, which
was 6 in. in diameter and about 2 ft above ground level, and took a TIP

reading (0 cpm).

The water level was approximately 14 ft from the cesspool lid, and the water
appeared to be about 1 ft deep. Toilet paper was floating in the cesspool
Water could be heard running into the tank just before sample BR306030 was
collected at 1730.

Sample BR308018, collected at 1643, was a slightly cloudy liquid with a strong
odor and floating toilet paper. Waters taken for samples BR306028, collected at
1704, and BR306030, collected at 1730, had a slightly brown color and a strong
odor. :

Horiba readings were taken and recorded for each sample (Field Method:
Reference E4.5 for pH, and temperature). Decontamination of all equipment was
performed between each sampling. Samping was completed at 1758.

Request 307: Building 244 Cesspool (Fig. 4.2b). Three grab water samples
(Sampling Method: Reference E4.2.3B and E4.2.4) were to be collected from the
cesspool for Building 244. Temperature and pH were to be taken for each
sample (Field Method: Reference E4.5). However, upon inspection by the
Sampling Team on 18APR88, it appeared that the cesspool had been
decommissioned by removing its contents and filling it with sand. This was
verified with BNL personnel, who stated that samples (probably water) were
analyzed prior to dumping. During a phone conversation with J. Boros, it was
decided to substitute the cesspool at Building 930A. On inspection of that
cesspool, it was discovered to also be decommissioned. Request 307 was deleted
with the concurrence of S. Barisas since Building 930A was primarily sanitary
waste and would afford little information to the sampling effort.
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Request 308: Building 422 Cesspool (Fig. 4.2c). Three grab water samples

(Sampling Method: Reference E4.2.3B and E4.2.4) were to be collected

consecutively from the cesspool for Building 422. These samples were to be

collected before the sludge samples for Request 313 and after mixing the

cesspool to the extent possible. The exact location of the cesspool was not

certain, and the Sampling Team was to check with BNL Plant Engineering. If

two cesspools in series served Building 422, samples were to be collected from
the second tank only.

The Sampling Team arrived at the site on 18APR88 at 1025. The sky was
overcast with light rain showers. The winds were calm and the temperature was
450 to 50°F.

Access to the cesspool was a 6-in. (15-cm) diameter port through a 2-m x 3-m
cement cover. The depth was approximately 20 ft (6 m). The liquid in the
cesspool was agitated at the beginning of the sampling. A BAD scan of the
sample BR308010 collection area was 30 cpm. The TIP reading at the opening of
the cesspool was 0.7 ppm. Sample BR308021 was black, sludge-like in
consistency, and had a slight sulphur odor. There was a thin, greasy scum layer
on the surface in the cesspool. The TIP reading was 0.7 ppm. The RAD scan
indicated 40 cpm. The RAD scan for sample BR308032 was 40 cpm. The TIP
reading at the cesspool opening was 0.1 ppm. QC rinsate BR308043 was collected
at 1255. Horiba readings were taken and recorded for each sample (Field
Method: Reference E4.5 for pH and temperature). Decontamination of all
equipment was performed between each sampling. Sampling was began at 1100
and completed at 1310.

Request 309: Building 197 Cesspool (Fig. 4.2d). Three grab water samples
(Sampling Method: Reference E4.2.3B and E4.2.4) were to be collected from the
cesspool for Building 197. Measurements for temperature and pH were to be
taken for each sample collected (Field Method: Reference E4.5). However, upon
inspection by the Sampiing Team on 18APR88, it was discovered to be
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decommissioned and filled with sand. BNL personnel indicated a sample was

taken prior to closure (probably water) for analysis. During a phone conversation

between S. Barisas and J. Boros (NWS), an alternative cesspool was suggested

(Building 814 cesspool). During the Survey the year before, Building 914 cesspool

could not be located. The day the Sampling Team was on-site, heavy equipment

was moving earth in the area and BNL personnel did not know where the

cesspool was located. Since the cesspool primarily received discharge from a
washroom, it was decided to delete Request 309. '

Request 310: Building 905 Cesspool (Fig. 4.2e). Three grab water samples
(Sampling Method: Reference E4.2.3B and E4.2.4) were to be collected
consecutively from the cesspool for Building 905. These samples were to be
taken before the collection of siudge samples for Request 315. Two cesspools in
series served Building 905, so samples were collected from the second tank.

The Sampling Team arrived at the site on 18APR88 at 1500. The sky was very
cloudy with a light rain faling. The temperature was 45° to 50C0F, and the
winds were calm. The second cesspool, a concrete tank approximately 10 ft in
diameter and 12 ft deep, contained mostly liquid. Access to the cesspool was a
6-in. (15-cm) diameter port through a 1-m x 1-m cement cover. The TIP reading
was 0.1 ppm inside the tank. Samples BR310014, BR310025, and BR310036 were
collected at this location. | |

Before the first samples were collected, the cesspool was agitated as well as
could be reasonably expected. Depth to the liguid was 10 ft, with a water
depth of approximately 4 in. There was a slight flm on the surface of the
water {possibly grease) of sample BR310014. Just before sampling‘was to begin
for BR310036, water began running from the first basin into the sampling basin.
The samples were cloudy and very light brown in color. Seven dips of the
sampler were required to fill each set of bottles, with all of the volatiles being
filled from the first sample collected with the dipper. The samples were
collected between 1512 and 1555. Horiba readings were taken and recorded for
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each sample (Field Method: Reference E4.5 for pH and temperature). A RAD

scan showed 40 cpm.

Request 311: Building 479 Cesspool (Fig. 4.2f). One grab sludge sample
(Sampling Method: Reference “Method for Sludge/Sediment Sampling in
Cesspoals," BNL Sampling and Analysis Plan, Appendix E) was to be collected to
the depth of the sludge from a selected area of the cesspool for Building 479
after water samples were taken for Request 306. However, the cesspool was
filed in so Building 975 cesspool was sampled in its place. Water samples for
Request 306 were taken from Building 975 cesspool the previous day.

The Sampling Team arrived on-site on 19APR88. The sky was overcast with high
clouds. The temperature was 409F and winds were calm. QC rinsate BR311026
was collected at 1415 at the loading area behind Building 8975. The Team arrived
at the sampling location at 1445. The cesspool was approximately 15 ft deep.
The TIP measurement at the opening of the cesspool was 0.2 net counts. A
RAD scan indicated 40 cpm. Small samples were collected using a stainless steel
bucket rather than the TURCO Sampler because the sludge was only about 1 in.
thick at the bottom of the cesspool.

The volatile sample for BR311015 was collected after six attempts with the
TURCO sampler and two attempts with the bucket. It was soupy and black
with a lot of gravel and rock. All remaining parameters were collected using
the bucket dipper.

The sample material had a strong odor. Six dips were taken to fill all
containers with a small amount of material. Volatile and semivolatie containers
were completely filled; other containers were one-third filled.

Request 312: Building 244 Cesspool (Fig. 4.2g). Request 312 for sludge
sampling at the Building 244 cesspool is a companion to Request 307 (water
samples). This request was deleted for the reasons stated in Request 307.
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Request 313: Building 422 Cesspool (Fig. 4.2h). One grab sludge sample
(S8ampling Method: Reference "Method for Sludge/Sediment Sampling in
Cesspools,” BNL Sampling and Analysis Plan, Appendix E) was to be collected to
the depth of the sludge from a selected area of the cesspool for Building 422
after water samples were taken for Request 308. As the location of this
cesspool was not certain, the Sampling Team was to check with BNL Plant
Engineering. Access to the cesspool was to be through a 6-in. diameter port,
and the depth of water was to be approximately 20 ft (6m).

The Sampling Team arrived on-site at 0950 on 19APR88. The sky was overcast
with high clouds. The temperature was approximately 40°F, and the wind was 1
to 3 mph out of the northwest. A RAD scan of the area showed 50 cpm. The
cesspool cover was lifted, and a TIP measurement of 0.0 ppm was taken at the
opening.

The collection of sample BR31017 at 1020 produced a thick black sludge with a
strong odor. Sample BR313017 was obtained in one dip at approximately 10 ft
(bottom of the cesspool). Volaties and semivolaties were collected before
mixing the sample. The remainder of the sludge was mixed and the other
parameters were collected.

Request 314: Building 197 Cesspool (Fig. 4.2i). Request 314 for sludge sampling
at Building 197 is a companion to Request 309 (water samples). This request was
deleted for the same reasons stated in Request 309.

Request 315: Building 905 Cesspool (Fig. 4.2{)). One grab sludge sample
(Sampling Method: Reference “"Method for Sludge/Sediment Sampling in
Cesspools," BNL Sampling and Analysis Plan, Appendix E) was to be collected
from a selected area of the cesspool for Building 905. Access to the cesspool
was to be through a 8-in. (15-cm) diameter port. The sludge samples were
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collected to the depth of the sludge on the day after the water samples for
Request 310 were collected.

The Sampling Team arrived at the site at 1305 on 19APR88. The sky was
overcast with high clouds. The temperature was 40°F and the wind was calm.
The top of the sludge was 7 1/2 ft below the access port; the bottom of the
cesspool was at 8 ft. The sludge sample was obtained from the first tank
because the second tank contained liquid only. The sludge was dark to light
brown and very thick. The TIP measurement after the second dip was 1.9 ppm
(net difference was 0.4 ppm). A RAD scan of the area showed 30 cpm.
Volatiles were collected from the first dip; all remaining samples were collected
from the second dip. The sludge had a very strong odor. Sample BR315019 was
collected between 1315 and 1335.

4.8.2.2 Analytical Design

The parameters analyzed and/or measured for Environmental Problem 2 were as
follows:

Request 306: The parameters analyzed were volatiles, semivolatiles, ICP-metals,
AA-mercury, ail and grease, cyanide, and tritium. Field measurements for pH and
sample temperature were taken.

Request 307: The parameters requested for analysis were volatiles, semivolatiles,
ICP-metals, AA-mercury, cil and grease, cyanide, and tritium. Field measurements
for pH and sample temperature were also requested. However, this request was
deleted.

Request 308: The parameters analyzed were volatiles, semivolatiles, ICP-metals,

AA-mercury, oil and grease, cyanide, and tritium. Field measurements for pH and
sample temperature were taken.
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Request 309: The parameters requested for analysis were volatiles, semivolatiles,
ICP-metals, AA-mercury, oil and grease, cyanide, and tritium. Field measurements
for pH and sample temperature were also requested. However, this reguest was

deleted.

Request 310: The parameters analyzed were volatiles, semivolatiles, ICP-metals,
AA-mercury, oil and grease, cyanide, and tritium. Field measurements for pH and
sample temperature were requested. ‘

Request 311: The parameters analyzed were volatiles, semivolatiies, PCBs, ICP-
metals, AA-mercury, hydrocarbons, total uranium, total strontium, and gamma
scan (cobalt-80). No field measurements were requested.

Request 312: The parameters requested for analysis were volatiles, semivolatiles,
PCBs, ICP-metals, AA-mercury, hydrocarbons, total uranium, total strontium,
gamma scan (cobalt-60), and tritium. No field measurements were requested.
This request was deleted.

Request 313: The parameters analyzed were volatiles, semivolatiles, PCBs, ICP-
metals, AA-mercury, hydrocarbons, total uranium, total strontium, and gamma
scan (cobalt-60). No field measurements were requested.

Request 314: The parameters requested for analysis were volatiles, semivolatiles,
PCBs, ICP-metals, AA-mercury, hydrocarbons, total uranium, total strontium, and
gamma scan (cobait-60). No field measurements were requested. This request
was deleted.

Request 315: The parameters analyzed were volatiles, semivolatiles, PCBs, ICP-

metals, AA-mercury, hydrocarbons, total uranium, total strontium, and gamma
scan (cobalt-60). No field measurements were requested.
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4 8.3 Field and Analytical Data
Field Data:

Request 306: The field data are shown in Table 4.3.2. The pH and lemperature
measurements were made from the water phase of the cesspool from Building 975.
The pH values were near neutral ranging from 6.7 to 6.9; the temperature ranged
from 6.8° to 7.19C. In addition, PiD readings were taken prior to the first two
samplings; in each case, the readings were 0 ppm. Radiocactivity readings were
40 cpm.

Request 308: The field data are shown in Table 4.3.2. The pH of the three
samples were 6.2, 6.4, and 7. The temperature of the water was 9.4° and 9.59C
for the first two samplings and 13°C for the third. The third sampling increased
in both pH and temperature. Radiocactive scan showed the activity ranging from
30 to 40 cpm.

Request 310: The field data are shown in Table 4.3.2. The pH measurements
were a constant 7.4 for all three samples. The temperature readings were 7.8°,
7.1, and 8.89C. it may be noted that during the last sampling (T = 8.89C),
liquid flowed from Tank 1 to the sampling tank (Tank 2). The radioactive scan
showed 40 cpm during the sampling.

Field Data Evaluation:
Request 306: The pH and temperature readings are reliable since the instrument
was calibrated prior to taking the field measurements. No documentation of

calibrations was noted regarding the PID and radicactivity readings; however,
they were not requested in the plan.
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Request 308: The pH and temperature readings are reliable since the instrument
was calibrated prior to the field measurements. The radioactive scan should be
viewed as a safety precaution in collecting the samples.

Request 310: The temperature and pH readings are reliable since the instrument
was calibrated prior to taking the field measurements. The radiocactive scan
should be regarded as a radiological safety precaution; readings were not
required.

Analytical Data:
Request 306:

Anions_and_cyanide. Analytical resuits for anions and cyanide are présented in
Table 4.3.2. Request 306 contained cyanide below the detection limit of 2 ug/L.

Metals. Analytical resuits for metais in surface water are presented in Table
4.3.2. Of the 13 metals detected, the following four were below either the DL
or the CRDL: barium, beryllium, mercury, and vanadium. Of the remaining
metals detected, copper ranged from 141 to 214 ug/L and zinc from 48 to 130
ug/L. Other metals detected were aluminum, calcium, iron, magnesium,
manganese, potassium, and sodium.

il_an I . Analytical results for oil and grease are presented in Table
4.3.2. Note that two sample duplicates were analyzed for oil and grease from
the cesspool for Building 975 which was substituted for Building 479. For two of
the pairs (BR306018 and BR306029), the duplicates are reasonably close; the third
sample (BR306030) shows the duplicate analysis to be different (144 and 8 mg/L).

Extractable organics. Analytical resuits for semivolatile organic compounds are
presented in Table 4.3.2. There were 22, 23, and 25 compounds detected in these
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three respective surface water samples. Phenol was identified in concentrations
ranging from 0.011 to 0.018 mg/L, and 4-methyiphenol was identified in
concentrations from 0.270 to 0.390 mg/L. Organic sulfur was tentatively
identified in estimated concentrations ranging from 0.008 to 0.260 mg/l in these

three samples. No concentrations were measured or estimated to be greater than
1 mg/kg.

Volatile _organics. Analytical results for volatile organic compounds are
presented in Table 4.3.2. There were three volatiles detected in one of these
surface water samples and four volatiles detected in the remaining two samples
for this request. Acetone was present in all three samples with measured
concentrations of 0.018 mg/L or less. All other concentrations were below
 quantitation limits and were ajways estimated to be less than 0.010 mg/L.
Methyiene chloride and toluene were present in these samples and in the blank.

Radiochemistry. Samples for tritium were not collected.
Request 308:

Anions and_cyanide. Analytical resuits for anions and cyanide are presented in
Table 4.3.2. Samples from Request 308 showed cyarnide concentrations 70 and 162
ug/L for two samples and cyanide concentrations below the detection level for
the third sample.

Metals. Analytical resuits for metals in surface water are presented in Table
4.3.2. Of the 20 metals detected, 12 were found in all three samples at the
following concentrations: antimony ranged from 535 to 1260 ug/L, barium from
1250 to 3260 ug/L, beryllium from 26 to 35 ug/L, cadmium from 1300 to 2820
ug/L, chromium from 18,100 to 50,300 ug/L, copper from 53,000 to 110,000 ug/L,
lead from 55,700 to 113,000 ug/L, mercury from 0.44 to 1.8 ug/L, nickel from
24,700 to 46,900 ug/l, selenium from 425 to 537 ug/L, silver from 3340 to 3530
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ug/L, and zinc from 191,000 to 357,000 ug/L. Other metals detected were
aluminum, calcium, cobaft, iron, magnesium, manganese, potassium, and vanadium.

Qil_and grease. Analytical results for oil and grease are presented in Table
4.3.2. The oil and grease analysis is from the cesspool of Building 422. The
concentrations for the three samples are 8770, 10100, and 10900 mg/L. Field
notes record that there was a thin, greasy scum layer on the surface.

Extractable organics. Analytical results for semivolatile organic compounds are
presented in Table 4.3.2. There were 27, 28, and 32 volatile organic compounds
detected in these three respective samples. Phenol was identified in samples
BR308021 and BR308032 in concentrations of 0.074 and 0.066 mg/L, respectively.
Some 4-methylphenol was identified in each of the samples in concentrations
ranging from 0.094 to 0.830 mg/L. All volatile organic compounds had measured
or estimated concentrations of 2.5 mg/kg or less.

Volatile _organics. Analytical resufts for volatile organic compounds are
presented in Table 4.3.2. There were 23 compounds detected in one sample, 28
in another, and 32 in the remaining surface water sampie for this request.
Benzene was identified in all three samples, but the highest measured or
estimated concentration was 0.005 mg/L.k Carbon disulfide was identified in all
three samples, the highest measured or estimated concentration being 0.006 mg/L.
Chiorobenzene was measured in all three samples, with the highest concentration
being 0.019 mg/L. Chloroform was identified below the quantitation limit in two
samples, with the highest estimated concentration being 0.002 mg/L. Methylene
chloride was measured in all three samples and identified in the biank.
Concentrations ranged from 0.260 to 11 mg/L in the sampies. Toluene was
measured in all samples and was also present in the blank. Concentrations
ranged from 0.570 to 0.580 mg/L. There was some 1,1,1-trichloroethane measured
in two samples in concentrations of 0.45 and 0.47 mg/L. Some 1,1,2-
trichloroethane was measured in the same samples, but only in concentrations of
0.013 and 0.019 mg/L. Some 1,2-dichioroethane was measured in the same
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samples, and detected below the quantitation limit in the other sample. The

highest measured (or estimated) concentration was 0.120 mg/L. A compound

tentatively identified as a freon was detected in one sample and in the rinsate,

with the highest concentration (0.0712 mg/L) in the rinsate. Several unknowns
were detected in estimated concentrations that were always less than 0.100 mg/L..

Radiochemistry. Samples for tritium were not collected.
Request 310:

Anions_and cyanide. Analytical results for anions and cyanide are presented in
Table 4.3.2. Request 310 contained cyanide below the detection limit of 2 ug/L.

Metals. Analytical results for metals in surface water are presented in Table
4.3.2. Of the 16 metals detected, the following six were below either the CRDL
or the IDL in all three samples: barium, beryllium, cadmium, mercury, nickel,
and vanadium. Of the remaining metals detected, chromium was found in one
sample at 13 ug/L, copper ranged from 97 to 169 ug/L, and zinc ranged from
199 to 340 ug/L. Other metals detected were aluminum, calcium, iron,
magnesium, manganese, potassium, and sodium,

Qil _and _grease. Analytical results for oil and grease are presented in Table
4.3.2. Concentrations in the cesspool from Building 905 were 25, 13, and 24
mg/L in the three samples. Field notes report that a slight film was present in
sample BR310014 which contained 25 mg/L.

Extractable organics. Analytical results for semivolatile organic compounds are
presented in Table 4.3.2. There were 24, 25, and 26 semivolatile organic
compounds detected in these three respective surface water samples. Phenol was
identified in all three samples in concentrations of 0.031 mg/L or less. Some 2-
methylphenol and 4-methylphenol were also identified in these samples with all
measured or estimated concentrations being below 0.100 mg/L. Measured or
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estimated concentrations of semivolatile organic compounds detected were always
less than 1 mg/L.

Volatile organics. Analytical results for volatile organic compounds are
presented in Table 4.3.2. There wers five volatile organic compounds detected in
one sample and six were detected in the other two surface water samples for
this request. Acetone, methylene chioride, and toluene were detected in all
samples and afso in the blank. Methylene chloride was below detection limits
and estimated at 0.002 mg/L in each sample. Toluene was measured in
concentrations from 0.036 to 0.046 mg/L in these samples. Those were the
highest concentrations of any compound detected except for acetone, which was
measured as high as 0.250 mg/L.

Radiochemistry. Samples for tritium were not collected.
Request 311:

Metals. Analytical results for metals in sediment are presented in Table 4.3.2.
Of the 17 metals detected, the following seven were below either the CRDL in
the one sample collected: barium, beryllium, cobaft, lead, nickel, potassium, and
sodium. Of the remaining metals detected, three were found at the following
concentrations; chromium at 2.7 mg/kg, copper at 28 mg/kg, and zinc at 11
mg/kg. Uranium was detected at 5 ug/g. Other metals detected were aluminum,
calcium, iron, magnesium, manganese, and vanadium.

Petroleum_ _hydrocarbons. Analytical results for petroleum hydrocarbons are
presented in Table 4.3.2. The field sampling team experienced difficulty in
recovering sludge samples for this request because the sludge was only 1 in.
thick. The analysis shows the concentration to be 190 mg/kg, the lowest of the
three cesspools sampled.

PCBs and other extractables. This analyte was not detected for this request.
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Extractable organics. Analytical results for semivolatile organic compounds are
presented in Table 4.3.2. There were 29 volatile organic compounds identified in
this sediment sample. None were identified in measurable quantities. Phenol was
estimated at 0.030 mg/kg, and 4-methylphenol was estimated at 0.270 mg/kg.
Five tentatively identified compounds had estimated concentrations exceeding 1
mg/kg, and one of these (tentatively, diacetone alcohol) had an estimated
concentration of over 10 mg/kg.

Volatile_organics. There were four volatiie compounds detected in this sediment
sample. Chioroform was present below the quantitation limit, but was estimated
at 0.033 mg/kg. Methylene chioride was present below the quantitation [imit,
but was estimated at 0.030 mg/kg. Chioroform and methylene chioride were also
present in the blank. Toluene was present in the sample, but not in the blank.
It was below the quantitation limit in the sample, but was estimated at 0.017

mg/kg.

Radiochemistry. No detectable activity was found in the cesspool for Building
975.

Request 313:

Metals. Analytical results for metals in sediment are presented in Table 4.3.2.
Of the 22 metals detected, the foliowing seven were below the CRDL in the one
sample collected: beryllium, cobalt, magnesium, potassium, selenium, sodium, and
vanadium. Of the remaining metals detected, ten were found at the following
concentrations:  antimony at 62 mg/kg, barium at 5680 mg/kg, cadmium at 30
mg/kg, chromium at 84 mg/kg, copper at 858 mg/kg, lead at 1180 mg/kg,
mercury at 5.7 mg/kg, nickel at 49 mg/kg, silver at 16 mg/kg, and zinc at 10,900
mg/kg. Uranium was detected at 2 ug/g. Other metals detected were aluminum,
calcium, iron, and manganese.

4-108



Draft - Do Not Cite

BNL Data Document

Issue Date: July 1989

Revision: 00

Petroleum _hydrocarbons. Analytical resuits for petroleum hydrocarbons are

presented in Table 4.3.2. This sample posed no special problems in sampling as
in Request 371. The thick black sludge contained 19500 mg/kg of the
hydrocarbon. ‘

PCBs and other extractables. Aroclor-1254 was measured at 78 mg/kg in the
sediment sampie for Request 313.

Extractable organics. Analytical results for semivolatile organic compounds are
presented in Table 4.3.2. There were 55 compounds identified in this sediment
sample. Phenol had a concentration of 8.6 mg/kg, and 1,4-dichlorobenzene had
a concentration of 11 mg/kg. Several other compounds were present in
concentrations measured or estimated to be greater than 10 mg/kg, and
compounds tentatively identified as alkoxy/hydroxy/alkyls had concentrations
estimated at 398 and 1900 mg/kg.

Volatile organics. There were 21 volatile organic compounds detected in this
sediment sample. Benzene was below the quantitation limit, but estimated to be
0.120 mg/kg. Carbon disulfide was measured at 2.1 mg/kg. Chlorobenzene was
measured at 2 mg/kg. Methylene chioride was beyond the calibration range, but
was estimated at 670 mg/kg. Toluene was also beyond the calibration range, but
was estimated at 230 mg/kg. Some 1,2-dichloroethane was also identified in
conceniration beyond the calibration range, but was estimated at 12 mg/kg.
There were five TICs detected, with estimated concentrations aiways less than
0.50 mg/kg. In this sample, there were nine compounds in concentrations beyond
the calibration range.

Radiochemistry. Analytical results are prssented in Table 4.3.1. The sediment

sample taken at Building 422 cesspool contained cesium-137 (79 pCi/kg), total
strontium (80 pCi/kg), and potassium-40 (3500 pCi/kg).
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Request 315:

Metals. Analytical results for metals in sediment are presented in Table 4.3.2.
Of the 21 metals detected, the following seven were below the CRDL in the one
sample collected: antimony, beryllium, cobalt, magnesium, potassium, sodium, and
vanadium. Of the remaining metals detected, nine were found at the following
concentrations: barium at 207 mg/kg, cadmium at 28 mg/kg, chromium at 34
mg/kg, copper at 3300 mg/kg, lead at 546 mg/kg, mercury at 2.9 mg/kg, nickel
at 40 mg/kg, silver at 23 mg/kg, and zinc at 2770 mg/kg. Uranium was
detected at 15 ug/g. Other metals detected were aluminum, calcium, iron and
manganese.

Petroleum hydrocarbons. Analytical results for petroleum hydrocarbons are
presented in Table 4.3.2. The sample was taken from the first tank (settling)
since the second tank contained only the liquid phase (overflow). The
concentration was the highest of the three cesspools sampled at 35000 mg/kg.

PCBs and other extractables. Aroclor-1254 was measured at 4.8 mg/kg in the
sediment sample for Request 315.

Extractable organics. Analytical results for semivolatile organic compounds are
presented in Table 4.3.2. There were 47 semivolatile organic compounds detected
in this sediment sample. Phenol was present in concentration of 5.7 mg/kg.
Several compounds were identified in concentrations between 1 and 10 mg/kg.
The 4-methylphenol was estimated at 100 mg/kg, but was outside the calibration
range of the instrument. A tentatively identified alkoxy/hydroxy/alkyl had an
estimated concentration of 6,200 mg/kg. Several other unknowns had estimated
concentrations between 10 and 1000 mg/kg.

Volatile organics. There were 11 volatile compounds detected in this sediment
sample. Chloroform, methylene chioride, toluene, and xylene were present in the
sample and in the blank. The following concentrations were measured:
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Chloroform (0.075 mg/kg); Ethylbenzene (2.2 mg/kg); xylene (0.75 mg/kg); 1,1,1-

trichioroethane (0.53 mg/kg). Methylene chioride concentration was beyond the

calibration range, but was estimated at 10 mg/kg. Concentrations of

tetrachloroethene, toluene, and trichloroethene were all beyond calibration

range, but were all estimated to be more than 100 mg/kg. A probable freon was
tentatively identified in estimated concentration of 0.92 mg/kg

Radiochemistry. Analytical resuits are presented in Table 4.3.1. The sediment
sample taken at Building 905 cesspool contained cesium-137 (65 pCi/kg), total
strontium (50 pCi/kg), and potassium-40 (2200 pCi/kg).

Analytical Data Evaluation:
Request 306:

Anions _and cvanide. Spike recoveries used in the samples for this request were
all out of control. For samples included in SDG No. BR306018, the results are
biased low; and the lack of hits may be reflecting the low recovery of 41% of
the spike. For samples from SDG No. BR308010, the recoveries may be high.
All hoiding times were met and the instrument calibrated with results in
compliance. Results of three sample duplicates were in control (+- 20% RPD).

Metals. Two metals of interest (copper and zinc) were detected above the IDL
and the CRDL for this request.

Qil_and grease. Holding times were exceeded and method duplicates were not
analyzed for SDG No. BR306018, which included analysis for Request 3086, 308,
and 310. The EPA quality control solution was analyzed with this SDG for
calibration.
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Extractable organics. Phenol and 4-methylphenol were identified in all samples.
No concentrations of any semivolatie organic compound were measured or
estimated to be greater than 1 mg/kg.

Volatile _organics. Acetone was present in all three samples. All other
compounds detected had concentrations that were below quantitation limits and
were always estimated to be less than 0.010 mg/L. Methylene chleride and
toluene were present in these samples and in the blank.

Request 308:

Anions and cvanide. Spike recoveries used in the samples for this request were
all out of control. For samples from SDG No. BR308010, the recoveries may be
high; in samples BR308010 and BR308032, spike recoveries were 354 and 305%
respectively. The latter two samples were described as being sludge-like and
inhomogeneous in nature.  All holding times were met and the instrument
calibrated with results in compliance. Results of three sample duplicates were in
control (+- 20% RPD).

Metals. Twelve metals of interest were detected above the IDL and the CRDL
for this request: antimony, barium, beryllium, cadmium, chromium, copper, lead,
mercury, nickel, selenium, silver, and zinc.

Qil_and grease. Holding times were exceeded and method duplicates were not
analyzed for SDG No. BR308018, which included analysis for Request 306, 308,
and 310. The EPA quality control solution was analyzed with this SDG for
calibration.

Extractable organics. Phenol was identified in two samples. Some
4-methylphenol was identified in each of the samples. Al volatiie organic
compounds had measured or estimated concentrations of 2.5 mg/kg or less.

4-112



Draft - Do Not Cite

BNL Data Document

Issue Date: July 1989

Revision: 00

Volatile organics. Benzene, carbon disulfide, and chlorobenzene were identified

in all three samples. Chloroform was identified below the quantitation limit in
two samples. Methylene chicride and toluene were measured in all three samples
and identified in the blank. There was some 1,1,1-t’richioroethane measured in
two samples, and 1,1,2-trichloroethane was measured in the same samples. Some
1,2-dichioroethane was also measured in those two samples, but detected below
the quantitation limit in the other samp!e. A compound tentatively identified as
a freon was dstected in one sample and in the rinsate with the highest
concentration (0.012 mg/L) in the rinsate. Several unknowns were cetected in
estimated concentrations that were always less than 0.100 mg/L.

Request 310:

Anions_and cyanide. Spike recoveries used in the sample for this request were
all out of control. For samples included in SDG No. BR306018, the results are
biased low; and the lack of hits may be reflecting the low recovery of 41% of
the spike. For samples from SDG No. BR308010, the recoveries may be high; in
sampies BR308010 and BR308032, spike recoveries were 354 and 305% respectively.
The latter two samples were described as being sludge-like and inhomogeneous in
nature. All holding times were met and the instrument calibrated with results in
compliance. Results of three sample duplicates were in control (+- 20% RPD).

Metals. Three metals of interest (chromium, copper, and zinc) were detected
above the IDL and the CRDL for this request.

Oil_and gregse. Holding times were exceeded and method duplicates were not
analyzed for SDG No. BR306018, which included analysis for Request 308, 308,
and 310. The EPA quality control solution was analyzed with this SDG for
calibration.
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Extractabl rganics. Phenol was identified in all three samples, and 2-

methylphencl and 4-methylphenol were also identified in these samples, with all

measured or estimated concentrations being below 0.100 mg/L. Measured or

estimated concentrations of semivolatiie organic compounds detected were always
less than 1 mg/L.

Volatile organics. Acetone, methylene chloride, and toluene were detected in all
samples and also in the blank. Methylene chloride concentration was below
detection limits.

Radiochemistry.  Radiological instrumentation was calibrated daily.  Instrument
backgrounds and efficiencies were also determined. Because control sample
results were within 10% of their true value, radioclogical data are considered
reliable. One rinsate sample (BR311026) was taken at the Building 975 cesspool.

Request 311:
Metals. Three metals of interest (chromium, copper, and zinc) were detected

above the IDL and the CRDL for this request.

Uranium analyses of sludges from the cesspools were in compliance regarding
preparation blanks, calibration verification, and spike recovery. The duplicate
was in compliance and all holding times were met.

Petroleum hydrocarbons. Due to the small number of samples, calibration
verification and spike analysis were not performed; and duplicates were not
analyzed. Holding time was exceeded in the three samples.

PCBs and other extractables. This analyte was not detected for this request.

Extractable _organics. No semivolatile organic compounds were identified in
measurable quantities. Of the five phthalates identified, four were also present
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in the blank. Phenol and 4-methylphenol were identified, but estimated
concentrations were below 0.3 mg/kg. Five tentatuvely identified compounds had
estimated concentrations exceeding 1 mg/kg, and one of these (tentatavely,

diacetone alcohol) had an estimated concentration of over 10 mg/kg.

Volatile grggnigg. Chloroform and methyiene were present below the quantitation
limit and were also present in the blank. Toluene was present, below the
quantitation limit in the sample, but was not detected in the blank.

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.

Request 313:

Metals. Ten metals of interest (antimony, barium, cadmium, chromium, copper,
lead, mercury, nickel, silver, and zinc) were detected above the IDL and the
CRDL for this request. ‘

Uranium analyses of sludges from the cesspools were in compliance regarding
preparation blanks, calibration verification, and spike recovery. The duplicate
was in compliance and all holding times were met.

Petroleum_hydrocarbons. Due to the small number of samples, calibration
verification and spike analysis were not performed; and duplicates were not
analyzed. Holding time was exceeded in the three samples.

PCBs and other extractables. Aroclor-1254 was present in measurable guantities
in the sediment sample for this request. No other pesticides/PCBs were
detected.
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Extractable organics. Phenol had a concentration of 8.6 mg/kg, and 1,4-

dichlorobenzene had a concentration of 11 mg/kg. Several other compounds

were present in concentrations measured or estimated to be greater than

10 mg/kg, and compounds tentatively identified as alkoxy/hydroxy/alkyls had

concentrations estimated at 388 and 1900 mg/kg. Several compounds detected in
the sample were also in the blank.

Volatile organics. Benzene was present below the quantitation limit. Carbon
disulfide and chicrobenzene were measured at 2.1 and 2 mg/kg, respectively.
Methylene chloride was beyond the calibration range, but was estimated at 670
mg/kg. Toluene was also beyond the calibration range, but was estimated at 230
mg/kg. Some 1,2-dichloroethane was also identified in concentration beyond the
calibration range, but was estimated at 12 mg/kg. TICs detected had estimated
concentrations always less than 0.50 mg/kg.

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.

Request 315:
Metals. Nine metals of interest (barium, cadmium, chromium, copper, lead,
mercury, nickel, silver, and zinc) were detected above the IDL and the CRDL for
this request.
Uranium analyses of sludges from the cesspools were in compliance regarding

preparation blanks, calibration verification, and spike recovery. The duplicate
was in compliance and all holding times were met.
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Petroleum_ hydrocarbons. Due to the small number of samples, calibration
verification and spike analysis were not performed; and duplicates were not
analyzed. Holding time was exceeded in the three samples. '

PCBs and other extractables. Arocior~1254 was present in measurable quantities
in the sediment sample for this request. No other pesticides/PCBs were
detected.

Extractable organics. Phenol was present in concentration of 5.7 mg/kg.
Several compounds were identified in concentrations between 1 and 10 mg/kg.
The 4-methylphenol was estimated at 100 mg/kg, but was outside the calibration
range of the instrument. A tentatively identified alkoxy/hydroxy/alkyl had an
estimated concentration of 6,200 mg/kg. Several other unknowns had estimated
concentrations between 10 and 1000 mg/kg. Five compounds were present in the
sample and also in the blank.

Volatile _organics. = Chloroform, methylene chloride, toluene, and xylene were
present in the sample and in the blank. Methylene chloride concentration was
beyond the calibration range, but was estimated at 10 mg/kg. Concentrations of
tetrachloroethene, toluene, and trichloroethene were all beyond calibration range,
but were all estimated to be more than 100 mg/kg. A probable freon was
tentatively identified in estimated concentration of 0.92 mg/kg.

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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4.8.4 Limitations and Qualifications:

Data Quality Level:

Request 306: The sampling plan is rated Quality Level |, and field sampling is
rated Quality Level ll. The overall analytical data is Quality Level Il.

Request 307: No data quality level can be assigned since the cesspool was closed
after the initial plan was made.

Request 308: The sampling plan is rated Quality Level |, and field sampling is
rated Quality Level ll. The overall analytical data is Quality Level Il

Request 309: No data quality level can be assigned since the cesspocl was closed
after the initial plan was made.

Request 310: The sampling plan is rated Quality Level |, and field sampling is
rated Quality Level Il. The overall analytical data is Quality Level Il

Request 311: The sampling plan and field sampling are rated Quality Level |; the
Field Sampling Team did its best to collect the sludge sample, which was only
1 in. thick on the bottom. The overall analytical rating is Quality Level [.

Request 312: No data quality can be assigned since the cesspool was closed.

Request 313: The sampling plan and field sampling are rated Quality Level .
The overall analytical rating is Quality Level I.

Request 314: No data quality can be assigned since the cesspool was closed.

Request 315: The sampling plan and field sampling quality levels are rated
Quality Level I. The overall analytical quality rating is Quality Level I.
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Field Data:

Request 306: Field sampling was rated Quality Level Il because no samples for
tritium analysis were taken.

Request 307: No data quality level can be assigned since the cesspool was closed
after the initial plan was made.

Request 308: Field sampling was rated Quality Level Il because no samples for
tritium analysis were taken.

Request 309: No data quality level can be assigned since the cesspool was closed
after the initial plan was made.

Request 310: Field sampling was rated Quality Level Il because no samples for
tritium analysis were taken.

Analytical Data:
Request 306:
Anions and cyanide. Data are Quality Level lll. No anions were analyzed. For

the cyanide, poor spike recoveries were obtained and no duplicate or laboratory
control samples were analyzed.

Metals. Analytical results for sample BR306041 are Quality Level |, except for
sodium at Quality Level I, and arsenic, beryllium, and zinc which are Quality
Level L. The 10% criteria for the serial dilution result was not met for sodium.

Arsenic had poor spike recovery results, berylium was present in the calibration
blank at greater than two times the IDL, and zinc was present in the calibration
blank at a level greater than the CRDL. For the remaining samples, results are
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Quality Level | with the following exceptions: aluminum and sodium are Quality

Level ll, and arsenic, berylium, and zinc are Quality Level Ill. Results for

aluminum exceed the control limits for a calibration verification standard and the

interference control standard. The 10% criteria for the serial dilution result was

not met for sodium. Arsenic had poor spike recovery results, beryllium was

present in the calibration blank at greater than two times the IDL, and zinc was
present in the calibration blank at a level greater than the CRDL.

Qil_ and grease. Data are Quality Level Il because no duplicates were analyzed.

Extractable organics. Data are Quality Level Il because extraction holding times
were exceeded by one to three days.

Volatile organigs. Data are Quality Level I

Radiochemistry. No quality level is assigned because no samples were taken.

Request 308:
Anions and cyanide. Data are Quality Level lll. No anions were analyzed. For

the cyanide, poor spike recoveries were obtained and no duplicate or laboratory
control samples were analyzed.

Metals.  Analytical results for sample BR308043 are Quality Level | with the
following exceptions: iron is Quality Level Il, and arsenic and sodium are
Quality Level lll. Iron exceeded the control limit for the calibration verification
standard. Arsenic is due to poor spike recovery and sodium fell below the
control limit for the calibration verification standard. For the remaining
samples, results are Quality Level | with the following exceptions: chromium,
iron, and lead are Quality Level ll, and arsenic and sodium are Quality Level Il
Chromium and lead results exceeded the control limits in the interference checks
standard. Iron exceeded the control limit for the calibration verification
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standard. Arsenic is due to poor spike recovery and sodium fell below the
control limit for the calibration verification standard.

il_and gr . Data are Quality Level Il because no duplicate samples were
analyzed.
Extractable organics. Data are Quality Level Il because extraction holding times

were exceeded by one day.
Volatile organics. Data are Quality Level 1.
Radiochemistry. No quality level is assigned because no samples were taken.

Request 310:

Anions and cyanide. Data are Quality Level I

Metals.  Analytical results for sample BR310014 are Quality Level | with the
following exceptions: aluminum and sodium are Quality Level ll, and arsenic,
beryllium, and zinc are Quality Level Ii. Results for aluminum exceed the
control limits for a calibration verification standard and the interference control
standard. The 10% criteria for the serial dilution result was not met for sodium.
Arsenic had poor spike recovery results, beryllium was present in the calibration
blank at greater than two times the IDL, and zinc was present in the calibration
blank at a level greater than the CRDL. For samples BR310025 and BR310036,
results are Quality Level | with the following exceptions: aluminum and sodium
are Quality Level ll, and arsenic is Quality Level Il for the same reasons stated
above. For sample BR310036, berylium is also Quality Level Il for the same
reasons stated above. |

il_and gr . Data are Quality Level I because no duplicate samples were
analyzed.
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Extractable organics. Data are Quality Level Il because extraction holding times
were exceeded by one day.

Volatile grganics. Data are Quality Level I

Radiochemistry. No quality level is assigned because no samples were taken.

Request 311:

Metals.  Analytical results are Quality Level | with the following exceptions:
aluminum and antimony are Quality Level I, and arsenic and beryllium are
Quality Level lll.  Antimony was recovered below the control limit for spike

sample analyses and aluminum exceeded the control limits for the calibration
verification results and fell below the control limit for the interference check
standard. Arsenic had poor spike recovery results and berylium was recovered
above the control limit in laboratory control standard.

The uranium data for the sludge samples analyzed under SDG BR303015 are
Quality Level |, which includes Request 311, 313, and 315. Preparation blanks,
calibration verification, spike recoveries, and duplicate analysis were all in
compliance. Holding times were met.

Petroleum hvdrocarbons. Due to the small number of samples, quality control
measures were not implemented. The data are Quality Level Il for the three
samples analyzed.

PCBs and other extractables. No PCBs/Pesticides were detected. The Quality
Level was | for all QC results.

Extractable grganics. Data are Quality Level I.
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Volatile organics. Data are Quality Level 1.
Radiochemistry. Radiological resuits were assigned a Quality Level 1.
Request 313:
Metals. Analytical results were Quality Level ll, except for berylium at Quality
Level lll. All elements are Quality Level Il because a spiked sample was not

analyzed.  Beryllium values exceeded the control limit in the solid laboratory
controi standard. ' ‘

The uranium data for the sludge samples analyzed under SDG BR303015 are
Quality Level I, which includes Request 311, 313, and 315. Preparation blanks,
calibration verification, spike recoveries, and duplicate analysis were all in
compliance. Holding times were met.

Petroleurn _hydrocarbons. Due to the small number of samples, quality control
measures were not implemented. The data are Quality Level Ill for the three
samples analyzed.

PCBs an ther extractables. Data were of Quality Level I primarily due to
poor spike recoveries.

Extractable organics. Data are Quality Level 1.

Volatile organics.  Data are Quality Level Il because holding times were
exceeded.

Radiochemistry. Radiological results were assigned a Quality Level I.
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Request 315:
Metals.  Analytical results are Quality Level | with the following exceptions:
antimony is Quality Level Il, and arsenic and berylium are Quality Level Il

Antimony and arsenic spike recovery fell below the control limit. Beryllium
exceeded the control limit for the laboratory control standard.

The uranium data for the sludge samples analyzed under SDG BR303015 are
Quality Level |, which includes Request 311, 313, and 315. Preparation blanks,
calibration verification, spike recoveries, and duplicate analysis were all in
compliance. Holding times were met.

Petroleum hydrocarbons. Due to the small number of samples, quality control
measures were not implemented. The data are Quality Level Il for the three

samples analyzed.

PCBs an ther extractables. Data were of Quality Level Il primarily due to
poor spike recoveries.

Extractable organics. Data are Quality Level I.

Volatile _grganics. Data are Quality Level Il because holding times were
exceeded.

Radiochemistry. Radiological resuits were assigned a Quality Level I.
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Environmental Problem: 2
Request Number: 306

Figure 4.2a. Building 975 Cesspool Replacing Building 479 Cesspool
(Request 306)
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Environmental Problem: 2
Request Number: 307

Figure 4.2b. Building 244 Cesspool (Request 307 was deleted)
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Environmental Problem: 2
Request Number: 308

Figure 4.2¢. Building 422 Cesspool {Request 308)
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Environmental Problem: 2
Request Number: 309

Figure 4.2d. Building 197 Cesspool (Request 309 was deleted)
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Environmental Problem: 2
Request Number: 310

Figure 4.2e. Building 905 Cesspool {(Request 310)
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Environmental Problem: 2
Request Number: 311

Thompson Road

BR311015

Figure 4.2f. Building 975 Cesspool Replacing Building 479 Cesspool
(Request 311)
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Environmental Problem: 2
Request Number: 312

Figure 4.2g. Building 244 Cesspool {Request 312 was deleted)
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Environmental Problem: 2
Request Number: 313

Figure 4.2h. Building 422 Cesspool (Request 313)
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Environmental Problem: 2
‘Request Number: 314
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_/ﬁ"-" mola

Figure 4.2i. Building 197 Cesspool (Request 314 was deleted)
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Environmental Problem: 2
Request Number: 315

Figure 4.2]. Building S05 Cesspool (Request 315)
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TABLE %.2.2 SAHMPLING AND ANALYSIS DATA SUMMARY

ENVIROMMENTAL PROBLEM - 2

] } LOCATION ] TYPE IMEDIA INUMB (MBI TYPE |_ANTONS | METALS | 036 {PET _HYDROIPES/H/PCBISEMIVOLS | _voLs _ | Raps |
JREQUEST.. { LocATION { rReqlcorL] RUB48 I NUMB INUMB | NUMB ENUMB NUME | RUMB | NUMB | NUMB ENUMD ENUMB [ NuUMB [NUMB ENUMB | NUMB fRUMB |
IpBER | | IHITSTANAL [HITSANAL IHTTS ANAL JHITS [ ANAL [HITS [ANAL [HITSANAL HITS [ANAL [HETSEANAL |
|BR311 B. 479 CESSPOOL SEDIMENT | 1 1{6RAB | © 0] 1 11 o ol 1 1} 0 1l 1 1f 1 1] 01 1
IBR312 B. 244 CESSPOOL SEDIMENT | 1 ef{cras | © of o ol o of o of o of o ef o ol o ol
|BR313 B. 422 CESSPOOL SEDIMENT | 1 1iGRAB | © gt 1 11 o 6] 1 1{ 1 1l 1f 1 1l 1 11
iBR314 B. 197 CESSPOOL SEDIMENT | 1 olcrRAB | © ol o sl o of{ o ot o 0} o 6] o g} o o |
IBR215 B. 905 CESSPOOL SEDIMENT | 1 1iGRAB | © ol 1 1] o ot 1 1] 1 1i 1 11 1 11 1 114
MED TOTAL 5 3 0 1] 3 3 o o 3 3 2 3 3 3 3 3 3 3
IBR306 B. 479 CESSPOOL. SUR WATER! 1 1I8C FLI © 1] 1 11 e 11 0 ol o 0l o of o o} o o}
IBR306 B. 979 CESSPOOL SUR MATER] 2 2iGRAB | © 21 2 21 2 2] o 6l 0 ot 2 2t 2 2} o o1
{BR306 B. 975 CESSPOOL SUR HATERI 1 1i6raB | o 111 1l 1] o of o ol 1 1} 1 1] o o1
iBR30OT B. 244 CESSPOOL SUR WATER} 3 oleras | 0 o} o e} o o) o s} 0 o}l o ol o ol o [
IBR30G B. 422 CESSPOOL SUR WATERI 3 3lGrRaB | 2 3} 3 31 3 3] o ot o ol 3 3t 3 {0 o
IBR308 8. 422 CESSPOOL SUR HATERI 1 1igC RNl o 1] 1 1if o 11 0 o} o o] o of 1 it o o |
|aR309 B. 197 CESSPOOL SUR HATERI 3 olcras | o 0| o ot ¢ ol o g} o ol o ot o 6} o o |
|BR310 B. 905 CESSPOOL SUR HATERI 3 IlGRAB 1 O 31 3 3f 3 3} o ol o o} 3 31 3 {0 o i
|BR311 B. 479 CESSPOOL SUR WATERI 1 1iqC RN O s} 1 1t o ol o 110 ol 1 111 11 1 11
NMED TOTA 18 12 z2 11 12 12 9 11 0 1 0 6 10 10 11 11 1 1
EP TOTAL 23 15 2 1r 15 15 9 11 3 4 2 3 13 13 14 14 % 4

81D ION 0Q - ye.ig
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TABLE 4.3.2 AMNALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
CESSPOGLS
S8A REQUEST: 306
LOCATION: BUILDING 479 CESSPOOL
MEDIUM: SURFACE HATER
FIELD MEASUREMEHIS SAMP NO: PR3I04OD18 BR306029 BR306030
FID/PID (PPM) i} 1]
PH (UNITS) 6.7 6.9 6.9
RADIOACTIVIT (CPM) 40 40 40
TEMPERATURE (DEG C) 6.8 7.1 6.9
SAMP NO: BR306018F BR306018F BR306018G BR306029F BR306029F BR3060296G
METALS, INCLUDING CR+6 SDG NO: BR306018F BR306018K BR3060186 BR306018F BR306018K BR3060186G
(UG7L) TYPE: GRAB GRAB GRAB GRAB GRAB GRAB
ALUMINUM 228 136 B
BARIUM 24 B 22 B
BERYLLIUM 1.7 B 2B
CALCIUM 16700 15900
COPPER 214 141
IRON 427 251
MAGNES TUM 5610 5520
MANGANESE 46 39
MERCURY 6.06 B .07 B
POTASSIUM 26000 22000
SODTUM 40200 E 416400 E
VAHADIUM 5.6 B 5.6 B
2IHC 1390 56
SAMP NO: BR305030F BR306030F BR3060306 BR306061A BR30604G1A BR306041B
METALS, INCLUDING CR+6 SDG NOs BR306018F BR306018K BR3060186 BR306O1IBF BR306038K BR306018G
{UG/L) TYPE: GRASB GRAB GRAB FIELD BLANK FIELD BLANK B
ATUMINUN 117 B &G ¥
BARIUM 22 B 2.1 B
BERYLLIUM 1.9 B 6.91 B
CALCIUM 15700 200 U
COPPER 141 i0 U
IRON 255 20 U
MAGNESIUM 5500 16 B
MAHGANESE 38 5 U
MERCURY €.06 B 6.11 B
POTASSIUNM 33000 108 U
5001UM 40600 E 200 UE
VAHADIUM 4.9 8 4 v
Ziuc 48 11 B
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TABLE 4.3.2 ANALYTICAL DATA SUMMSEY gEOTSDIUM FOR EHRVIRONMENTAL PROBLEM 2 DRAFT BO NOY CITE
SS

S8A REQUESY: 306
tOCATION: BUILDIHG 479 CESSPOOL

MEDIUM: SURFACE HATER

SAMP NOs: BR306018H BR3060181 BR30402%H BR3060291 BR306030H BR3060301

GIL AND GREASE SDG NO: BR306D18H BR306018H BR306018H BR306018H BR306018H BR306018H
{MG/L) TYPE: GRAB GRAB GRAB GRAB GRAB
OGIL AHD GREASE 14 28 7 3 144 8

SAMP NO: BR306841C BR306041D
-OIL -AND -GREASE SDG NO: BR306018H BR306018H
(MG/L) TYPE: E

O0IL AND GREASE g ] 2

SAMP NOs: BR306018E BR306029E BR306030E

EXTRACTABLE ORGANICS SDG NOs BR3I0O6OYBE BR306013E BR30401BE
(UG~L) TYPE: GRAB

BENZOIC ACYID 5¢ U 50 U é4
BISC2-ETHYLHEXYL YPHTHALAYE 54 10 U 1c v
"DI-N-BUTYLPHTHALATE 3 ¥ ' 10 U 1
DI-N-ODCTYLPHTHALATE 3J 10 4 10 4
PHENOL 18 11 12
4-METHYLPHENGL 390 280 270
¥ CHOLESTANOL(37.60) 150 J
¥ BIOCTYL ADIPATE(31.20) 80 J
¥ HYDROCIHHAMIC ACIB(I7.10) 22 3 24 4
X HYDROCINNAMIC ACID(LI7.28) 27 J
¥ PHENYLACEYIC ACID(15.80) 110 J
¥ PHENYLACETIC ACID(15.90) 150 J
¥ POSS ALIPHATIC HYDROCAR(2B.40) 42 J
% PDSS UNSAT. HYDROCARBON(Z28.10) 14 J
%X POSS UNSAT. HYDROGCARBON(28.20) 16 4
% P0OSS UNSAT. HYDROCARBON(28.30) §2 J
¥ POSSIBLE CYANOARYL CPD(16.20) 16 J
¥ POSSIBLE ERGOSTANOL(38.50) 43 J
x POSSIBLE ESTER(17.80) 74
¥ SULFUR(27.10) g ) 200 J 260 J
% UHKHOHN ACID(20.703 11 4
¥ UNKHOHN ACID(20-.80) ‘ 14 4
* UHKNOWN ACID(20.90) 23 J
% UMKHOWN ACID(23.60) 38 J 57 J
% UHKHOKWN ACID(23.70) 20 J
¥ UHKHOHN ACID{24.50) 1 J 11 J
X UHKHOWN ACID(24.90) 13 J
x UHKHOWN ACID(25.00) 2y 4



BEL-Y
KON K WO MK K MK K K WO XK K K K K MK K K XK XK X WO K K XK

TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE

CESSPOOLS

S&A REQUEST. 306

LOCATION: BUILDING 479 CESSPOOL
MEDIUM: SURFACE HATER
SAMP NO: BR306018E BR306029E BR306030E
EXTRACTABLE ORGANICS SDG NO: BR306018E BR3060LSE BR306018E
(UG/L ) TYPE: GRAB GRAB GRAB
UNKNOMN ACID(26.30) 170 J 150 J
UNKHOWN ACID{26.40) 200 J
UNKNOKHN ACID(26.50) 180 4
UHKNOWN ACID{27.50) 8 J
UNKHOKHN ACID(28.70) 190 J
UNKNOKN ALKYL/HYDROXYL (25.90) 16 &
UNHKNOHN ALKYL/HYDROXYL (28.40) 68 J
UNKHOMN ALKYL/7HYDROXYL (28.50) 170 J
UNKNOWN ALKYL/HYDROXYL (28.60) 150 4
UNKNOMN ARYL CPD(16.06) 26 J
UNKNOWNN CHOLESTEROL CPD(37.50) 77 J
UNKHOWN CHOLESTEROL CPD(37.60) 280 J
UHKNOWN CHOLESTEROL CPD{(37.70) 100 J
UNKNOWN CHOLESTEROL CPD(37.80) 1906 § 140 J
UNKNOHN CHOLESTEROL CPD(38.00) 62 J
UNKHOWN ERGOSTANOL CPD(38.90) 42 J
UNKNOMN(14.10) 14 J
UNKNOMN(17.80) 11 4
UNHKNOKN{19.50) 15 3 12 J
UHKMOWN{24.70) 5
UNKNOWN(26 .00) 21 J
UHKNOWH(28.20) 12 J
UHKNOFHNC28 . 30) 42 J
UNKHOKI( 28 .80) 130 4
UNKNOKN(39.10) 17 J
UHKHOMN(39.40) 140 J
UNKNOMN(39.80) 62 3
UNKHHON ACID(24.90) 20 J
UNKOMIN ACID(28.70) 260 J
SAMP NO. BR306018A BR306029A BR306030A
VOLATILE ORGANICS SDG NO: BRN20O17A BRN20017A BRN20OL17A
(UGsL ) TYPE: GRAB GRAB
ACETONE 16 B 18 B 18 B
METHYLENE CHLORIDE 54 2 JB 2 JB
TOLUENE 1 28 2 JB 2 JB
¥ THIOBYSHMETHANEC 7.00) 6 J 6 J

% VOA UNKHOWNC 7.00) 6 J
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TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

CESSPOOLS

BRAFT DG NOT CITE

S8R REQUEST.
LOCATION:

308

BUILDING 422 CESSPOOL

MEDIUM: SURFACE HATER

PH (UNITS)
RABIOACTIVIT (CPM)
TEMPERATURE (DEG C)

ANIONS AND CYANIDE

(U671 )
CYANIDE, TOTAL

METALS, INCLUDING CR+é6
(UGs/L)

ALUMINUN
ANTINMORY

BARTUM

BERYLLIUM
CADMIUNM
CALCIUN
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGHES TUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENTUM
SILVER
VANADIUM
ZINC

INCLUDING CRt6

METALS,
(uGsL)

Al UMTHUM
ANTIMONY

SAMP NO: BR3I08010
6.2
30

DRI0SOZL  BRI0SOIZ
40 40
9.5 13

9.4
SAMP NO: BR308010I BR3080O211 BR3030321 BR308043]X
SDG NO: BR308010I BR3030101 BR30BO1GX BR308O10X
TYPE: GRAR
F] 162 70
SAMP NO: BR30BOLOF BR30G8OI0F BR308010G BR30B0D21F BR308021F BR3080216
SDG NO: BR303015K BR3I08O2OF BR3080106G BR303015K BR3080106F BR308010G
TYPE: GRAB GRAB RAB GRAP
88000 268000
1260 677
1250 1560
35 31
2820 1840
713000 584000
56300 26400
678 482
1168000 66460
1516000 1630000
113000 100000
149000 95500
8460 6130
0.44 1.8
46900 27500
41000 Jo000
425 537
3410 3340
874 601
357000 302600
SAMP NGO, BR308032F BR3DBO32F BR308832G BR308043F BR308043F BR30B0O43G
SDG NO: BR363015K BR308010F BR3080106G BR303015K BR308O1OF BR3080106
TYPE: GRAB GRAB GRAB S
203000 107 B
535 56 U
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TABLE 4.3.2 ANALYTICAL

DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

DRAFT DG NOT CITE

CESSPOOLS
S&A REQUEST: 308
LOCATION: BUILDING 422 CESSPOOL
MEDIUM: SURFACE HATER
SAMP NO: BR308032F BR3080O32F BR3080320 BR308043F BR308043F BR308043G
METALS, INCLUDING CR+6 SDG NO: BR303015K BR308010F BR3080106G BR303015K BR308010F BR308010G
(UG/1) TYPE: GRAB GRAB GRAD RINSATE
BARTUM 3260 5.9
BERYLLIUM 26 0.3 U
CADMIUM 1300 2 U
CALCIUM 422000 221 B
CHROMIUM 18100 6 U
COBALY 337 30
COPPER 53600 10 U
IRON 754000 26 B
LEAD 55700 50 ¢
MAGHESIUM 72200 34 B
MANGANESE 4270 50
MERCURY 0.17 B D.05 B
NICKEL 24100 6 U
POTASSTUM 39000 100 Y
SELENIUM 360 U 60 ©
SILVER 3530 6 U
VANADIUK 423 4 U
ZINC 191000 65
SAMP NO. BR3I0BO1IOH BR308021H BR308032H BR308043H
DIL AHD GREASE SDG NO: BR306018H BR306018&H BR3060LEH BR3060618H
(MG/L) TYPE: GRAB GRAB GRAB RINSATE
OIL AMD GREASE 8770 10100 10900 2 U
SAMP NO: BR308018E BR308021E BR308032E
EXTRACTABLE ORGANICS SDG ND: BR306018E BR306018E BR306018E
(UG/s1L ) _ TYPE: GRAB GRAB GRAB
BIS(2-ETHYLHEXYL)PHTHALATE 52 31 9
BUTYLBENZYLPHTHALATE 14 24 U 3J
DI-N-BUTYLPHTHALATE 4 J 4 J 4 J
DI-N-OCTYLPHTHALATE 0.8 J 14 2 J
DIETHYLPHTHALATE 33 0 24 U 6.6 J
FLUORANTHENE 33 4 24 Y 1)
H-NITROSODIPHENYLAMINE 33 U 2 J 2J
NAPHTHALENE 6 J 14 4 20
PHENANTHRENE 33 4 iJd 14
PHENOL 13 4 74 66
PYRENE 330 24 4 14
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TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

CESSPOOLS

DRAFT DO NOT CITE

SBA REQUESY: 308
LOCATION: BUILDING 422 CESSPOOL

MEDIUM:  SURFACE HATER

SAMP NO: BR30801OE BR3IUBO21E BR308032E
EXTRACTABLE ORGANICS SDG NO: BR3D60O1BE BR306018E BR30GO)IBE
(UGsL ) TYPE:« GRAB GRAD

2-NETHYLNAPHTHAL ENE 33U 26 U 18 J
4-METHYLPHENGL 94 260 830
X ALIPHATIC HYDROCARBONC 7.66) 54 4
¥ ALIPHATIC HYDROCARBON( 7.67) 55 J
X ALIPHATIC HYDROCARBONC 7.69) 31 4
% ALIPHATIC HYDROCARBUN( 8.33) 33 J
¥ ALIPHATIC HYDROCARBON( 8.57) 334
% ALIPHATIC HYDROCARBOR( 9.51) 49 J
¥ ALIPHATIC HYDROGCARBON{ 3.52) 37 )
¥ ALIPHATIC HYDROCARBON(10.80) 89 J 80 J 56 J
% ALIPHATIC HYDROCAREBOK(10.90) 65 J 33 4
¥ ALIPHATIC HYDROCARBON(11.00) 61 J 50 J 35 4
¥ ALIPHATIC HYDROCARBON(11.40) 55 J 82 J 52 J
¥ ALIPHATIC HYDROCARBON(11.50) 54 J
X ALIPHATIC HYDROCARBON(11.70) 56 J - 4870 33 J
X ALTPHATIC HYDROCARBON(12.50) 420 J 1560 J 770 J
¥ ALTPHATIC HYDROCARBOH(13.60) 160 J
x ALIPHATIC HYDROCARBON{14.50) 200 J
* ALIPHATIC HYDROCARBON(15.70) 220 J
¥ ALIPHATIC HYDROCARBON(16.40) 210 ¢
* ARYL HYDROCARBON(10.60) 40 J
¥ CHOLESTAHOL(37 .640) 270 J 190 J 120 J
% DIMETHYL BENZENE( 6.68) 52 J
® DIMETHYL BENZENEC 7.78) , . 39 J
¥ METHYL BENZENE( 3.82) 110 J
¥ METHYL BENZEHE( 3.83) 36 J
X METHYL BENZENE( 3.85) 25 J
¥ POSSIBLE AMIDE/AMINE(13.40) 230 J
¥ SULFUR(27.10) 670 J
¥ SULFURt27.20) 300 J
x UNKHNOWHH ACID(23.60) 160 J
% UNKNORIL ACID(26.30) 460 J
% UHKNOHH ACID(26.40) 1600 J 230 J
*® UHKNOHN -ACID(26 .58) 1760 J 120 J
% UNKHOHH ACID(28 .50) 700 J
* UNKHOWN ACID(28.70) 2500 J
x UNKNOMN ACID(28 &0) 1600 J 136 J
# UNKHOWM CHOLESTEROL CPD(37.80) 57 J
x UNKNOHH CHOLESTERGL CPD(37.90) 51 J 43 J
% UNKHOWH CHOLESTEROL CPD(39.40) 46 J 32 4 25 )
¥ UNKNOHIIC10.60) 58 J
¥ UNKNOHHN(27.18) 340 J
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TABLE 6.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2
CESSPOOLS

- DRAFT DO NOT CITE

S8A REQUEST: 308
LOCATION: BUILDING 622 CESSPOOL
MEDIUM: SURFACE WATER :

SAMP NO. BR308010B BR30%0218 BR308032B BR3G68043A

VOLATILE ORGANICS SDG NG: BRN36015A BRN36015A BRN36015A BRN16011A
(Us74) TYPE: GRAB GRAB GRAB RINSATE

ACETONE 44 B 120 8 94 B 18 B
BENZENE 14 5 4 J 54
CARBON DISULFIDE 39 6 6 . 54U
CHLOROBENZENE é 19 17 5 U
CHLORDETHANE 16 140 57 100
CHLOROFORM 54 2 JB 2 JB 54
CHLOROMETHANE 4 J 29 14 16 U
ETHYLBENZENE 26 130 98 54U
METHYLENE CHLORIDE 260 B 11000 B 10000 B 5 U
TETRACHLOROETHENE 5 U 7 4 J Sv
TOLUENE 550 B 580 B 510 B 3 JB
TRICHLOROETHENE 0.8 J 590 400 5 U
VINYL CHLORIDE 11 44 22 10 U
XYLENE (TOTAL3 110 600 440 54
1,1-DICHLOROETHANE 59 2900 1800 54
1,1-DICHLOROETHENE 2 J 22 14 5 U
1,1, 1-TRICHLORDETHANE 54U 470 450 54U
1,1,2-TRICHLOROETHANE 50 19 13 54
1,2-DICHLORDETHANE 4 J 120 a0 5 U
1,2-DICHLDROETHENE 98 520 300 50
1,2-DICHLOROPROPANE 140 380 220 54
2-BUTANONE 18 300 240 16 U
4-METHYL-2-PENTANONE 32 41 29 10 o
¥ FREON 113(12.10) 8 J iz J
¥ PROABABLE 1,3-DIOXOLANE( 8.70) 25 J
% SUBSTITUTED BENZEME(23.10) i7 3
¥ SUBSTITUTED BENZENE(34.20) 39 J
¥ SUBSTITUTED BENZENE&1(23.30) 922 J
¥ SUBSTITUTED BENZENE#2(25.50) 10 J
¥ THIOBISMETHANE{ 7.00) 15 4
* THIOBISMETHANE( 7.10) 68 J 50 J
¥ UNKNOWN HYDROCARBON(25.80) : 16 4
¥ UNKNOWN HYDROCARBON(28.20) 19 4
% UNKNOWN HYDROCARBONS1(28.20) 4 J
X UNMKHOWIN HYDRQGCARBONE2(2%.30) B J
¥ UNKNOKHN HYDROCARBONE3(30.40) 4 J
% UNKHOUIN VOAS1( 8.30) 79
x UHKHOVNE vOAB1(20.80) 36 §
X UNKHOWN vOA#2(20.80) 15 9
% UNKNOWH vOA#2(29.20) i6 J
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NICKEL 13 B

TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
CESSPOOLS
S8A REQUEST: 310
LOCATION: BUILDING 905 CESSPOOL
MEDIUM: SURFACE HATER
o ELELD MEASUREMENT SAMP NO: BR31O0149 ng,uoigg: — BR310036
CONDUCTIVITY (UMHOS/CM) .6
PH (UNITS) 7.4 7.4
RABIOGACTIVIT ¢CPM) 40 40 40
TEMPERATURE (DEG C) 7.8 7.1 . 8.8
SAMP NO: BR310014F BR318014F BR3100146 BR310025F BR310025F BR3100256
METALS, INCLUBING CR+6 SDG NO« BR306018F BR306018K BR3060180 BR306018F BR306018K BR3060186
(UG ) TYPE: GRAB GRAR GRAB GRAB GRAD
ALUMINUN 334 06
BARIUM 26 B 27 B
BERYLLIUM 2.6 B 2.6 B
CADHIUR 2 U 2 U
CALCIUM 26200 26200
CHROMIUM 6 U 13
--COPPER - - - oo G 112
IRON 552 1460
MAGHESTUM 56410 5540
MANGANESE 57 67
MERCURY 0.07 B 0.07 B
NICKEL 6 U : 14
POTASSTUM 38000 35600
S00IUM 49300 E 47800 £
VANADIUM 5.9 8 6.5 8
ZINC 199 219
SAMP NO: BR310036F BR310036F BR31060346G
METALS, INCLUDING CR+é SbG NGO« BR3I06O18F BR306018K BR308010G
(LGsL) TYPE: GRAR GRAB GRAB
ALUMINUM 1350
BARIUM 38 8
BERYLLIUM 2.7 B
CADMIUN 2.7 B
CALCIUM : 27500
CHROMIUM 7.1 8
COPPER 169
IRON 1850
MAGHESTUM 5620
MANGAHESE 71
MERCURY 6.09 B
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TABLE 4.3.2 ANALYTICAL DATA SUMMARY "BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CIVE
CESSPOOL

S&A REQUEST: 310
LOCATION: BUILDING 905 CESSPOOL
MEDIUM: SURFACE HATER

SAMP NOD: BR310036F BR3I10036F BR3100360

METALS, INCLUDING CR+6 SDG NOs BR306018F BR306018K BR3080106
(UG/L) TYPE: GRAB GRAB GRAB
POTASSTUM 34000
SQDIUM 47600 E
VAHADIUM 6.1 B
ZINC 340

SAMP NOs; BR310014H BR310025H BR310036H

OXL AND GREASE SDG HOs BR306018H BR306018H BR30460G18H
(MG/L) TYPE: GRAB GRAD GRAD
OIL AND GREASE 25 13 24
SAMP NO: BR310014E BR310025E BR310036E
EXTRACTABLE ORGANICS SDG NO: BR3DGOLSE BR310025E BR310025E
(UG/L) TYPE: GRAB GRAB GRAB
BIS(Z-ETHYLHEXYL)PHTHALATE 5 J 3 JB 6 JB
BUTYLBENZYLPHTHALATE 00 120 1 J
DI-N-BUTYLPHTHALATE 10 U 160 U 4 JB
DI-N-OCTYLPHTHALATE 10 U 6.6 J 1o v
PHEHOL 31 28 13
2-METHYLPHENOL 2 3 i J i0 v
G-METHYLPHENOL 97 108 45
% ALKYL SUBSTITUYED PHEND(2}.40) 306 J
¥ ALKYL SUBSTITUTED PHENO{(21.50) 160 J
¥ ALKYL SUBSTITUTED PHENO(22.30) 21 4 12 J
* ALKYL SUBSTITUTED PHEND(22.90) 35 4 24 J
% ALKYL SUBSTITUTED PHENO(23.00) 43 J
¥ ALKYL SUBSTITUTED PHEMNO(23.10) 2% J 29
¥ ALKYL SUBSTITUTEDB PHEND{23.20) 23 4
¥ ALKYL SUBSTITUTED PHEND{23.506) 29 J 18 J
¥ ALKYL SUBSTITUTED PHEND{(23.60) 49 4 19 J
¥ CAFFEINE(24.70) 20 4
* CHOLESTANOL{37.50) 80 J
¥ CHOLESTEROL{37.90) 75 4
% DIOCTYL ADIPATE(31.20) 28 J
¥ PHENYL HYDROCARBODM(2].40) 380 J
¥ PHENYL HYDROCARBO#{(22.20) 26 J
x PHENYL HYDROCARBON{(22.80) 46 J
¥ PHENYL HYDROCARBOH(23.00) 61 &
X PHENYL HYDROCARBON(23.10) 45 J
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TABLE 4.3.2 ANALYTICAL DATA SUMMéEg gg ?EDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
SPGO

S8A REQUEST: 310
LOCATIGN: BUILDING 905 CESSPODL
MEDYUM: . SURFACE HWATER :

SAMP NO: BR31OOL4E BR310025E BR310GO36E

EXTRACTABLE ORGAHICS 5DG NO: BR30601BE BR310025€ BR310025E
(UG/L) TYPE: GRAB GRAB GRAB

¥ PHENYL HYDROCARBON(23.50) 36 J
¥ POSS PHENYL/HYDROCARBON(25.00) 471 J
¥ POSSIBLE EPICHOLESTANOL(37.70) 210 J
¥ POSSIBLE EPICHOLESTANOL(37.80} o 160 J
X POSSIBLE PHENYL COMPOUN(25.10) 26 J
% POSSIBLE UNKHOWN ESTER(17.40) 20 J
¥ POSSIBLE UNKNOWN ESTER(17.80) 52 J
% SULFUR(27.10) 240 J
¥ UNKNOMN ACID(20.80) 192 J
X UNKHOHN ACID(26.48) 690 J
¥ UHKHOWN ACID(28.80) 6§00 J
¥ UNKHOKN ALKYL/HYDROXYL (28.40) 46 J
X UNKHOMN ARYL COMPOUND(15.70) 19 J
% UNKNOWN CARBOXYLIC ACID(Z23.70) ‘ ’ 354
% UNKHOWHN CARBOXYLIC ACID(26.40) 280 J 70 J
¥ UHKHOWN CARBOXYLIC ACID{(28.70) 186 J
¥ UNKHOWN CARBOXYLIC ACID(28.80) 150 4
* UNKNOHN CHOLESTEROL COM(37.90) 140 J 150 J
X HNKNOWN CHOLESTEROL COM(38.00) 250 J
% UHKHOWH CHOLESYTEROL COMU38.10) 200 J
* UNKHOMNC11.80) 14 J
X UNKNOWNC17.30) 57 3
X UHKNOWNH(17.50) 12 4
¥ UNKHOWN(17.70) 61 4
* UHKHOWHCLT .80) 25 3 31 4
% UHKNOWN(19.60) 17 J
* UBHKHOMN(23.10) 20 J
X UNKNOWHN(23.66) 49 J
¥ UNKHOWN(27 .10) 89 J 42 4
%X UHKNOWH(28 .50) 25 J
% UNKHOWH(31.40) 140 J
X 2- BUTGXYETHANOL PHOSPHA(31.40) 120 4 59 J

SAMP NO: BR310014A BR310025A BR3I10OD36A

VQLATILE ORGANICS SPG HO: BRH20G17A BRN20O17A BRM20017A
UG/ ) TYPE: GRAB GRAB GRAB
ACETGONE 190 B 220 B 250 B
CHLOROMETHARE 10 v 313 3
METHYLEHE CHLORIDE 2 i 2 JB 2 JB

TOLUEKE 36 B 36 B 46 B



Svi-v

TABLE 6.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

CESSPOOLS

S&A REQUESY: 310

LOCATION: BUILDING 905 CESSPOOL

MEDIUM: SURFACE WATER

SAMP ND: BR310014A BR310025A BR310036A
VOLAI%hg €§GANICS %eg NO: 35N20017A gRNZODl?A g§2§0017A
/ Es AB RAB
¥ DIMETHYLDISULFIDE(14.20) 14 J 24 J 41 J
* THIOBISMETHAMEC 7.00) 26 J 31 36 4
S&A REQUEST: 311
LOCATION: BUILDING 479 CESSPOOL
MEDTUM: SEDIMENT
TELD MEASUREMENTS SAMP NO: ﬁBS!!Q%ﬁ
RADIGACTIVIT (CPM) 5
SAMP NO: BR311015C BR311015C BR3131015D
METALS, INCLUDING CR+6 SDG NO: BR311615C BR311015K BR311015D
{MG/KG) TYPE: GRAB GRAB GRAB
ALUMINUM 1850
BARIUM i} BE
BERYLLIUM 0.53 B
CALCIUM 9600
CHROMIUM 2.7
COBALT 0.95 B
COPPER 28
IRON 3640
{EAD 8.5 B
MAGHESIUM 5670
MANGANHESE 24
MERCURY 0.06
HICKEL 2.1 B
POTASSIUM 180 B
SODIUM 65 B
VAHADIUM 14
ZINC 11

DO NOT CIVE
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TABLE 4.3.2 ARALYTICAL DATA SUMMARY Bg MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE
CESSPOOL

SEA REQUEST: 311
LOCATION: BUILDING 479 CESSPOOL
MEDIUM: SEDIMENT

SAMP NO: BR311615E
METALS, INCLUDING CR+6 SDG NO: BR303015E
(UG-G} TYPE: GRAB

URANIUM, TOTVAL

SAMP HO: BR311015F

PETROLEUM HYDRUCARBONS 5DG NO: BR3I11OLISF
G) TYPE: GRAB
PETRGLEUﬁ HYDRDCARBONS 6.19
SAMP NO: BR311015B
EXTRA?EQELS)ORGANICS ?322N0s ggiilﬂlSl
/ ]

BYS(2- ETH?[HEEY{)PHTHI[ TE 200 J
BUTYLBENZYLPHTHALATE : - o 640 B
DI-H-BUTYLPHTHALATE 210 JB

~H-OCTYLPHTHALATE 78 JB
DIETHYLPHTHALATE 96 JB
FLUGRANTHENE 11 J
INDENO(1,2, 3-CD)PYRENE 330 J
PHENOL 30 J
4-METHYLPHENOL 270 J
¥ ALICYCLIC ALCOHOL/STERD{35.10) 25 J
¥ ALICYCLIC ALCOHOL/STERO(35.30) 508 J
¥ ALICYCLIC ALCOHOL/STERO(36.70) 334
X ALICYCLIC ALCOHOL-/STERD(36.90) 16 J
¥ ALICYCLIC ALCOHOL/STERO(37.70) 1600 J
¥ ALICYCLIC ALCOHOL/STERO(38.30) 40 J
¥ ALICYCLIC ALCOHOL/STERO(38.70) 110 J
¥ ALICYCLIC ALCOHOL/STER0{(3%.060) 62 J
¥ ALICYCLIC ALCOHOL/STERO(39.60) 450 J
¥ ALICYCLIC ALCOHOL/STERD(39.%0) 116 J
¥ ALICYCLIC ALCOHOL/3STERO(40.10) 26 J
* ALKOXY/HYDROXY/ALKYL CP(28.50) 420 J
¥ DIACETOHE ALCOROL( 6.19) 14000 JAB
¥ POSSIBLE KETONE( 6.51) 2100 J
% SULFUR(27.18) 280 J
X UNKHOKN ACIDC(26 .40) 1408 4
* UHKHOWH ACID(28.76) 1400 4
¥ UNKNOWHC(25.40) 8§9 4
% UHKNOWN(28 .40) 250 J
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TABLE 4.3.2 ANALYTICAL

DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

DRAFT DO MOY CITE

CESSPOOLS
S§A REQUESTs 311
LOCATION: BUILDING 479 CESSPOOL
MEDIUM: SEDIMENT
SAMP ND: BR3110158
EXTRACTABLE ORGANICS SDG NO: BR311015B
(UG/KG) TYPE, GRAB
X UNKNOWN(37.40) 36 J
SAMP NO: BR311015A
VOLATILE ORGANICS SDG NO: BR311015A
(UG/KG) TYPE: GRAB
CHLOROFORM 33 JB
ETHYLBENZENE 9 JB
METHYLENE CHLORIBE 30 JB
TOLUENE 17 J
SAMP NO: BR3110158
RADIOCHEMISTRY SDG MO: LLL8304
{PCI/ZKGD) TYPE: GRAB
SR-TOT =35

S8A REQUEST» 311

LOCATEION: BUILDING 479 CESSPOOL

MEDIUM: SURFACE HATER

METALS, INCLUDING CR+6é
(U671

IRON
MAGNESIUM
MERCURY
ZINC

EXTRACTABLE ORGANICS
(UG7L )

SAMP NO
SDG NO
TYPE:

SAMP NO:

SDG NG:
TYPE:

% BUTYLATED HYDROXYTOLUEN(20.00)

BR311026F BR3110266
BR308010F BR3080106

RINSATE _ _ RINSATE
58 B
24 B
88

6.06 B

BR311026E
BR306018E
RINSATE

ig J
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TABLE %.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOY CITE

CESSPODLS
S&A REQUEST: 311
LOCATION: BUILDING 479 CESSPOOL
MEDIUM: SURFACE HMATER
SAMP NO: BR311026E
EXTRACTABLE ORGANICS SDG NO+ BR3IOAO1BE
(UG6/1) TYPE:
X METHYL BENZENE( 3.82) J
X UNKNOKN(24.20) L
" L SAMP NO: BR311026A
VOLATILE ORGANICS SDG NO: BRN2B015A .
(UGrLY TYPE: I
ACETONE B
TOLUENE 3 4B
SAMP NO: BR3110263
RADIOCHEMISTRY 3DG NO: LL1L8304
(PCI/L) TYPE: 3
~SR-TOT ' ~ -0,

SBA REQUEST: 313
LOCATION: BUILDING 422 CESSPOOL
MEDIUM: SEDIMENT

FIELD MEASUREMENTS SAMP NO: BR3
RABTOACTIVIT (CPM) go

SAMP NG. BR3I13017C BR3130617C BR313017D

METALS, INCLUDING CR+6 3DG NO» BR313017C BR313017K BR311015D
(MG/KG) TYPE: GRAB GRAB GRAB
ALUMINUM 2830 E
ANTIMONY 62
BARIUNM 56840
BERYLLIUM 2.6 B
CADMIUM 36
CALCTUM 39300

CHROMIUM 84
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TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

DRAFT DO NOY CITE

CESSPOOLS
S&A REQUEST: 313
LOCATION: BUILDING 422 CESSPOOL
MEDIUM: SEDIMENT
SAMP NO: BR313017C BR313017C BR313017D
METALS, INCLUDING CR+é6 SDG MO: BR313017C BR313017K BR311015D
{MG/KG) TYPE GRAB GRAB  GRAB
COBALT 15 B
COPPER 858
TRON 37600 E
LEAD 1180
MAGNESTUM 1870 BE
MANGANESE 481
MERCURY 5.7
NICKEL 49
POTASSIUM 630 B
SELENTUM 72 B
STLVER 16
SODIUM 4010 B
VANADIUM 16 B
ZINC 10909
SAMP NO: BR313B17E
METALS, INCLUDING CR+é6 SDG NO: BR3IO3C15E
(U676} TYPE: GRAB
URANIUM, TOTAL 2
SAMP NO: BR313017F
PETROLEUM HYDRODCARBONS SDG NO: BR3130L17F
(MG/KG} TYPE: GRAB
PETROLEUM HYDROCARBONS 15500
SAMP NO: BR313017B
PCBS & OTHER EXTRACTABLES SDG NO: BR80O062B
_ {UG/KG) TYPE: GRABR
AROCLOR-1254 78000
SAMP NO: BR313017B
EXTRACTABLE ORGANICS SDG NG: BR311015B
_ (UG/KG) TYPE: GRAB
ACENAPHTHENE 6900
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TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE

CESSPOOLS
SEA REQUESTs 313
LOCATION: BUILDING 422 CESSPOOL
MEDTUM: _SEDIMENT
SAMP NO: BR313017B
EXTRACTABLE ORGANICS SDG NO: BR311015B
(UG/KG) TYPE: GRAB
ACENAPHTHYL ENE 170 J
ANTHRACENE 590 J
BENZOCA)ANTHRACENE 2100
BENZO(AJPYRENE 750 JB
BENZO(BIFLUBRANTHENE 2100 B
BENZO(G,H, I )PERYLENE 2000
BENZO(K)FLUORANTHENE 2300 B
BENZOIC ACID 9400 J
BIS(2-CHLORDISOPROPYL JETHER 1860 J
BIS(Z-ETHYLHEXYL )PHTHALATE 19060 B
BUTYLBENZYLPHTHALATE 4500 B
CHRYSENE 31300
DI-N-BUTYLPHTHALATE 970 JB
BI-H-0CTYLPHTHALATE 360 4B
DI BEMZOFURAN 4400
DIETHYLPHTHALATE 780 J
DIMEVHYLPHTHALATE 236 J
FLUORANTHENE 9100 B
FLUORENE 5400
INDENO(1,2, 3-CD)PYRENE 1500 4
H-HITROSO-DI-N-PROPYLAMINE 1700 J
HAPHTHALENE 4900
PHEHANTHRENE 24600
PHENOL - - = 8600
PYREME 8700 B
1.4-DICHLORGBENZENE 11009
2-METHYLNAPHTHAL ENE 8600
2-METHYLPHENOL 100 J
2-NITROANIL INE 200 J
2~-NITROPHEHNOL 380 J
2, 4-DIMETHYLPHENOL 400 J
4-CHLOROANIL INE 180 J
 4-METHYLPHENDL 130000 E
4-HITROPHEHOL 830 J
% ALICYCLIC ALCOHOL/STERG(37.80) 54000 J
% ALICYCLIC ALCOMGL-STERG(37.90) 16000 J
% ALICYCLIC ALCDHOL/STERD(39.40) 26000 J
¥ ALICYCLIC ALCOHOL/STER0(39.70) 17000 J
¥ ALKOXY/HYDROXY/ALKYL CPC 9.79) 4300 J
X ALKOGXY/HYDROXYZALKYL CP(14.20) 393000 J
% ALKOXY/HYDROXY/ALKYL CP(30.60) 1960000 j
*

ALKYL HYDROCARBON( 7.69) 5400
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TABLE 4.3.2 ANALYTICAL

DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

DRAFT DO NOT CITE

CESSPOOLS
S&A REQUEST: 313
LOCATION: BUILDIHG 422 CESSPOOL
MEDTUM: SEDIMENT
SAMP MD: BR313017B
EXTRACTABLE ORGANICS SDG NO: BR311015B
(UG/KG) TYPE: GRAB
¥ ALKYL HYDROCARBON(10.80) 5800 J
¥ ALKYL HYDROCARBOM{11.60) 3800 J
% ALKYL HYDROCARBON(14.60) 39000 4
% ALKYL HYDROCARBOM{(15.90) 19000 J
¥ ALKYL HYDROCARBON(16.40) 22000
%* ALKYL HYDROCARBON(19.20) 23000 2
¥ DIACETOHE ALCOHOL( 6.34) 14000 JAB
¥ METHYL BENZENEC 3.91) 15000 4
¥ SULFUR(27.10) 36000 J
x UNKNOWN(27.90) 13000 J
¥ UNKNOHN(3L.60) 7700 J
% UHKNOWN(37.50) 45000 J
SAMP NOs BR313017A
VOLATILE ORGANICS SDG NB: BR313D17A
{UG/KG) TYPE: GRAD

ACETONE 7200 E
BENZENE 120 J
CARBON DISULFIBE 2100
CHLOROBENZENE 2000
ETHYLBENZENE 3400 B
METHYLEHE CHLORIDE 670000 BE
TETRACHLOROETHENRE 14000 E
TOLUENE 230000 E
TRICHLOROETHENE 270000 €
XYLENE (TOTAL) 2100 B
1,1-DICHLORDETHANE 190000 E
1,1-DICHLORDETHEME 8100 E
1,1, -TRICHLOROETHANE 330000 E
1,2-DICHLOROETHAHNE 12000 E
1,2-DICHLOROETHENE 988
1,2-DICHLOROPROPAMNE 4300
¥ PROB. AROMATIC HYBROCAR(18.91) 136 4
¥ PROBABLE DICHLOROBENZEN(20.44) 340 J
%X PROBABLE HYDROCARBON #1(19.26) 280 J
¥ PROBABLE HYDROCARBON 82(22.038) 356 J
%® UNKNOFINC(21.04) 4306 J
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TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2

CESSPOOLS

DRAFT DO NOT CITE

S&A REQUEST: 313
LOCATION: BUILDING 422
MEDIUM: SEDIMENT

CESSPooOL

SAMP NO. BR313017G

RADIGCHEMISTRY SBG NOs LLLB3OS
(PCI/ZKGD) TYPE: GRAB
€5-137 79
K-40 35060
SR-TOT 80
S8A REQUEST: 315
L0CATION: BUILDING 905 CESSPOOL

MEDIUM: SEDIMENT

SAMP NO. BR315619C BR315019C BR3I15019D
METALS, INCLUDINHG CR+$ SDG NO: BR311615C BR311015K BR311015D
{MG/KG) TYPE: GRAB - GRAB GRAR
ALUMINUN 6910
ANTIMONY 36 BN
BARTIUM 207 E
BERYLL IUM 1.58
CADMIUM 28
CALCIUM 17160
CHROMIUM 34
COBALY 3.3 8
COPPER 3300
IRON 27800
LEAD 546
MAGHESTUM 2100 B
MAHGANESE 217
MERCURY 2.9
NICKEL 40
POTASSIUM 880 B
SILVER 23
SODIUNM 1060 B
VAHADIUM 11 B
ZINC 2770
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TABLE 4.3.2 ANALYTICAL

DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT CITE

CESSPOOLS
S8&A REQUEST: 315
LOCATION: BUILDING 905 CESSPOOL
MEDIUM: __SEDIMENT
SAMP NO: BR315019F
METALS, INCLUDING CR+6 SDG NG: BR3O301ISE
(UG/6) TYPE: GRAB
URANIUM, TOTAL 15
SAMP NO.: BR315019F
PETRULEUM HYDROCARBQNS SDG NOs BR311G15F
TYPE: GRAB
PETROLEUM HYDROCARBONS 35
SAMP NO: BR315019B
PCBS 8 OTHER EXTRACTABLES SDG NO: BR800062B
(UG/KG) TYPE: GRAB
ARDCLOR-1254 4800
\ SAMP NO: BR315019B
f {YRACTABLE ORGAMICS SDG NO: BR311015B
(UG/KG) TYPE: GRAB
ACENAPHTHENE 520 J
ANTHRACENE 8i0 ¥
BENZOCAIANTHRACENE 38600
BEHZG(A)IPYRENE 2300 B
BENZO(B)FLUDRANTHENE 4800 B
BENZO(G,H, IDPERYLENE 1700
BENZO(K)FLUORAHTHENE 5200 B
BIS(2-ETHYLHEXYLIPHTHALATE 5300 B
BUTYLBENZYLPHTHALATE 2300 B
CHRYSENE 3900
DI-N-BUTYLPHTHALATE 420 JB
DI-N-OCTYLPHTHALATE 300 JB
DIBENZ(A . HYANTHRACENE 720 J
DIBENZOFURAN 346 J
DIETHYLPHTHALATE 330 4
FLUORANTHENE 6000 B
FLUORENE 510 J
INDENOC1,2,3-CDIPYRENE 2700
ISOPHORONE 91 4
H~HITROSODIPHENYLAMINE 120 J
HAPHTHALENE 160 J
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TABLE 4.3.2 ANALYTICAL DATA SUMMAEY BE ?SDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO MNOY CITE
CESSPOOD

S&A REQUEST: 315
LOCATION: BUILDING 965 CESSPOOL
MEPTUM: SEDIMENT

SAMP NO: BR31501%8

EXTRACTABLE ORGANICS SDG MO« BR3}1015B
(UG/KG) TYPE: GRAB
PHENANTHRENE 4800
PHENOL 5760
PYRENE 3906 B
2-METHYLNAPHTHALENE 550 J
4-CHLORDANILINE 770 0
G-METHYLPHENOL 100600 E
¥ ALICYCLIC ALCOHOL/STERO(37.60) 6600 2
¥ ALICYCLIC ALCOHOL/STERO(39.80) 1700 J
X ALKOXY/HYDROXYZALKYL CP(30.40) 6206000 J
¥ ALKYL HYDROCARBON(12.50) 12600 J
¥ ALKYL HYDROCARBON(16.40) 23000 J
¥ ALKYL HYDROCARBOH(18.20) 13000 4
¥ ALKYL HYDROCARBON(21.30) 31000 J
¥ ALKYL HYDROCARBOM(22.80) 3700 J
¥ ALKYL HYDROCARBON{(24.20) %2000 ¢
X ALKYL HYDROCARBON{24.90) 13000
¥ ALKYL HYDROCARBON(25.50) 9000
¥ DIACETONE ALCOHOL( 6.08) 210060 JAD
¥ UNKHOHN ACID(25.30) 13000 J
¥ UNKHOWM ACID(25.40) 13600 4
¥ UNHKNOHN ACED(27.30) 5106080 4
¥ UHKNOMN ACID(27.90) 12060 J
¥ UNKNOWN ACID(29.30) 210000 J
X UNKHOWH(24.30) 440060 J
* UNKHOHN(25.60) 22000 J
¥ UNKNOMNI{31.00) 6600 4
SAMP NO: BR315819A
VOLATILE ORGANICS SDG NO: BR313617A
(UG7KG) TYPE: GRAB
CH! OROFORM 75 B
ETHYLBENZENE 2200 B
METHYLENE CHLORIDE 10000 BE
TETRACHLOROETHENE 170000 E
TOLUENE 160000 E
TRICHLOROETHEHE 150000 E
XYLEHE (TOTAL) 750 B
1,1-DICHLORDBETHANE 12000 E
1.1, 1-TRICHLOROETHANE 530
¥ PROBABLE FREOH! 2.83) 920 J
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TABLE 4.3.2 ANALYTICAL DAYA SUMMARY BY MEDIUM FOR ENVIRDNMENTAL PROBLEM 2 DRAFY DD MOT CITE
CESSPOOLS
S&A REQUEST: 315
LOCATION: BUILDING 905 CESSPOOL
MEDIUM: SEDIMENT
SAMP NO: BR315019A
VOLATILE ORGANICS SDG NO: BR3I13017A
(UG/KG) TYPE: A
¥ UNKNOWN(19.60) 89 J
SAMP NO: BR3150196
RADIOCHEMISTRY SDG NO: LLLB3D6
(PCI/KGD) TYPE: GRABR
€5-137 65
K-40 2200
3R-TOT 50
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4.9 Environmental Problem 3: Groundwater 'Contaminatjon

Request Number: 3186.

Requester: J. Werner. ; :

Finding and Basis: The absence of upgradient monitoring may have resulted in
undetected migration of off-site contamination onto the BNL site and may add
uncertainty to the meaning of on-site data. BNL drinking water wells have been
shut down because of organics contamination. These wells were located
upgradient of all known on-site hazardous waste areas, but were downgradient of
smaller, off-site potential sources. Therefore, the exact source of the
contaminations was not identified. Thers were two potential, but unconfirmed,
off-site sources of groundwater contamination. First, an off-site underground
storage tank (UST) at a retail gas station located upgradient at the intersection
of Raynor Road and Rt. 25 was known to have leaked gasoline into the
groundwater. This UST was approximately one mile from the BNL boundary
along William Floyd Parkway and 1.5 miles from the nearest on-site well
(designated well SG). The extent of this contamination has not been determined.
Dissolved product has not been detected at the 13 to 14 wells that were installed
near the station. Only floating product has been measured. Because toluene is
one of the primary constituents of gasoline, and one of the suspected
contaminants at the B-875 Bubble Chamber Area, it was important to have
reliable upgradient data.

The second potential off-site source of groundwater contamination was from
cesspool degreasers (e.g:., solvents such as trichloroethylene [TCE] and
trichloroethane [TCA]). State and local environmental agencies believe that the
use of these septic tank cleaners has caused wide-spread groundwater
contamination on Long Island. The extent of groundwater contamination at BNL
from these sources was not known. There were apprdximately four dozen houses
on the west side of the Wiliam Floyd Parkway, along the western border of
BNL, and approximately two dozen houses located on the northern border of
BNL. These houses may have been potential sources.
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4.9.1 Sampling and Analysis Objectives

Statement: Water samples were collected and analyzed in an attempt to detect
the presence of groundwater contamination at BNL that may have been moving
on-site from off-site sources. This sampling effort also provided a basis for
comparison with on-site groundwater monitoring results.  Installation of these
new wells will add piezometeric data to the existing on-site data base to better
understand the groundwater flow regime, including variations caused by on-site

pumping.

Supporting Information: Three existing upgradient wells (SG, SB, and SC) are
inadequete for sampling due to their small diameter, PVC casing, and distance
(S00 to 2400 ft) from the BNL boundary.

4.9.2 Sampling and Analytical Design
4.9.2.1 Sampling Design

Request 316: New Monitoring Wells Upgradient of BNL (Phase Il) (Fig. 4.3a). A
well nest consisting of a 25-ft well and a 50-ft well was to be installed on the
west side of Upton Road near the north gate to BNL. The shallow well (ID
number 561) was to be used to collect groundwater sampies in the upper sections
of the aquifer near the air/water interface. Sampiles collected from the deep
well (ID number 560) were to be used to determine if a contaminant plume had
penetrated to the 40- to 50-ft depth. Exact well depths and screen intervals
were to be selected during driling and were to be based partially on new water
level measurements.

The groundwater monitoring wells were to be augered and the cuttings examined
to assure placement of the screened interval in a sand lens. The wells were to
be constructed of 4-inch diameter 304 stainless steel. The screen was to be
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10 ft long and have a 0.010 slot size. Gravel pack was to fill in the annulus

around the screen to a depth of 2 ft above the top of the screen. Bentonite

pellets were then to be placed on the gravel pack to form a seal 2 ft thick. If

insufficient moisture was available to ailqw the seal to develop, clean water was

to be added to the borehole to help develop the seal. The well was to be tremie

grouted to the surface and the grout allowed to harden for at least 12 hours

before well development. Well deveiopment was to be accomplished by bailing or

surging. During well development, pericdic measurements of pH, temperature,

and specific conductance were to be taken. Development was to continue until
the readings had stabilized. |

The wells were to be installed and constructed in compliance with all RCRA
standards as found in Chapter 3 of RCRA Ground-Water Technical Enforcement
Guidance Document, 1986. All necessary permits were to be obtained by a
licensed drilling contractor. Wells were to be protected by locking caps and
protective posts mounted in a concrete pad. - :

Two samples were to be collected from each well (Sampling Method: Reference
E4.4.4.1 and E4.4.44). Samples were to be collected consecutively. If both
samples could not be collected on the same day, all parameters for the first
sample were to be collected on the first day and those for the second sample on
the second day. Groundwater sampling was not to be performed until at least
24 hours after well development. Groundwater elevations in the wells were to be
measured before sampling to determine the minimum volume to be purged (Field
Method: Reference £4.4.3). ‘

The wells were to be purged untii measured field parameters had stabilized. At
least three to five borehole volumes were expected to be evacuated before the
parameters stabilized. A submersible pump was to be used, although Teflon and
stainless steel bailers were to be available if the submersible pump proved to be
unacceptable. ' '
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Measurements of temperature, pH, and specific conductance were to be performed
before and after sampling to confirm water stability (Field Method: Reference
E4.5). Samples were to be collected in order of susceptibility to volatilization,
and level of concern to the DOE Survey Team. The order in which parameters

were to be collected was volatiles, semivolatiles, total tritium, and ICP-metal.

Samples were collected from the wells on 25JUN88. The weather was sunny with
a slight breeze, and the temperature was in the mid-70s. The wells were purged
with a submersible pump until field measurements stabilized. The depth from the
top of the casing to the water surface was 31.9 ft in the shallow well and 31.0
ft in the deep well. Samples BR316010 and BR316021 were collected from the
deep well at 1554 and 1612, respectively. Samples BR316032 and BR316043 were
collected from the shallow well at 1710 and 1728, respectively.

Note: The following deviations from the Sampling and
Analysis Plan were noted:

1. Well 561 was intended to be a 25-ft well used to
sample the upper sections of the aquifer near the
air/water interface. Well 560’s intended use was to
determine if a contaminated plume had penetrated
to the 40- to 50-ft depth. Though the screen area
for well 560 is from 39 to 49 ft as intended, the
screen area of Well 561 (which was driled to the
depth of 37 ft) is 26.5 to 36.5 ft.

2. The development of Wells 560 and 561 also appears
to have served as the purging. Less than 2 hr
elapsed between the beginning of development and
the beginning of sampling. Paragraph 3.2.3.2.1.2 of
the Addendum to the Sampling and Analysis Plan
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required a 24-hr wait between development and
sampling.

Paragraph 3.2.3.2.1.5 of the Addendum to the

Sampﬁng and Analysis Plan required measurements

of pH, temperature, and specific conductance before

and after sampling to confirm water stability. The
logbooks show that the last field measurements for
Well 560 were taken 2 1/2 hr before sampling and
the last measurements for Well 561 were taken
1 1/2 hr before sampling. In both cases, the field

measurements were made during well development,
and no measurements were taken after sampling.

In the cases of both wells, development began

almost immediately after grouting, even though the

Addendum to the Sampling and Analysis Plan
(3.2.3.2.1) required at least a 12-hr wait between
the two stages.

4.9.2.2 Analytical Design

The parameters analyzed and/or measured for Environmental Problem 3 were as

follows:

Request 316:

Samples were analyzed for volatiles, semivolatiles, total tritium,
and ICP-metals. Samples were measured in the field for
conductance, and temperature.

4-161
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4.9.3 Field and Analytical Data
Field Data:

Request 316: The field measurements are shown in Table 4.3.3 Samples
BR316070 and BR316021 are from the deep well; and the samples BR316032 and
BR316043 are from the shallow well. The conductivity of the shallow well was
104 umhos/cm; and from the deep well, the conductivity was 137 umhos/cm. The
pH was slightly higher in the shallow well at 5.1 as compared with 4.8 in the
deeper well. The temperature was lower in the shallow well, measuring 119C; in
the deep well, it was 13°C. The PID readings in all cases registered 0 ppm.

Field Data Evaluation:

Request 316: The measurements reported were taken prior to sampling the
water.  Though the Sampling and Analysis Plan required measurement after
sampling, none were taken. Calibration data of the instrument prior to
measuring pH, temperature, and conductivity were not available.

Analytical Data:
Request 316:

Metals.  Analytical results for metals in groundwater are presented in Table
4.3.3. Of the 16 metals detected, only calcium, manganese, and sodium were
above either the CRDL or the IDL.

Extractable organics. Analytical resuits for semivolatile compounds are presented
in Table 4.3.3. From one to seven semivolatile organic compounds were
identified in these four respective groundwater (pump) samples. No semivolatile
organics were identified in measurable concentrations. Di-n-butylphthalate was
identified in estimated concentration of 0.003 mg/L in one sample. Two other
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phthalates were identified in concentrations of less than 0.100 mg/L in these
sampies and also in the biank. Concentrations of tentatively identified

compounds were always less than 0.100 mg/L.

Yolatile organics. Analytical results for volatile organic compounds are presented
in Table 4.3.3. From two to five volatile compounds were identfied in these
four respective pump samples. Chioroform, methylene chioride and toluene were
detected. Measured concentrations of methylene chioride were 0.011 mg/L or
less, Chioroform and toluene were below quantitation limits, but were always
estimated at less than 0.010 mg/L.

Radiochemistry.  Analytical resuits are presented in Table 4.3.3. Samples from
Well 560 contained small amounts of tritum (85 and 147 pCi/L). The two

samples from Well 561 were slightly higher at 128 and 152 pCi/L.

Analytical Data Evaluation:

Request 316:
Metals. Three metals (calcium, manganese, and sodium) were detected above

either the CRDL or the IDL for this request.

ractabl rganics. No semivolatie organics were identified in measurable

concentrations.  Concentrations of tentatively identified compounds were always
less than 0.100 mg/L.

Yolatile grganics. Chioroform, methylene chloride and toluene were detected in
these sampies. Measured or estimated concentrations volatie compounds were
always less than 0.015 mg/Kg.

Radiochemistry.  Radiclogical instrumentation was calibrated daily.  Instrument
backgrounds and efficiencies were also determined. Because control sample
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results were within 10% of their true value, radiological data are considered
reliable.

4.9.4 Limitations and Qualifications
Data Quality Levet:

Request 316: The sampiing plan is rated Quality Level I. The field sampling is
rated Quality Level Il. The overall analytical rating is Quality Level Il.

Field Data:

Request 316: Field measurements were made several hours prior to sampling
during well development. Since minimal time was allowed (less than 2 hr)
between well development and sampling which called for a 24 hr wait, the data
quality for the field data and possibly the laboratory data are suspect.

Analytical Data:

Request 316:

Metals. Data are Quality Level | for al metals with the exception of thallium
which is Quality Level Il because it exceeded the control limit for the

interference control standard.

Extractable organics. Data are of Quality Level I.
Volatile organics. Data are of Quality Level 1.

Radiochemistry. Radiological results were assigned a Quality Level 1.
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Environmental Problem: 3
Request Number: 316

North Gate‘

Well 561
Samples BR316032 and BR316043

Well 560
Samples BR316010 and BR316021

Figure 4.3a. New Monitoring Wells Upgradient of BNL. (Request 316)
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TABLE ©.2.3 SAMPLING AND ANALYSIS DATA SUMMARY
ENVIRONMENTAL PROBLEM - 3

} | LOCATION 1 TYPE {MEDIA INUMBINUMB I YYPE | _ANIONS | METALS |_ D&G {PET _HYDRO!PES/H/PCBISEMIVOLS |_ voLsS | RADS |
IREQUEST | } LOCATION | ReqQjcoLL) {NUMB INUMB | NUMB | NUMB | NUMB [ NUMB | NUMB | NUMB | NUMB | NUMB | NUMB | NUMB INUMS §NUMB | NUMB | NUMB |
INUMBER | | i | 1 I IHITSIANAL [HITS [ANAL {HITS | ANAL JHITS | ANAL |HITS |ANAL JHITS [ ANAL JHITS | ANAL [HITS [ ANAL }
IBR316 W UPTON RD WELL GRN WATER] 4 ipuMp | 0 o) 4 41 o ol o sl o ol 4 41 4 41 4 4 |
MED TOTAL 4 4 0 0 4 4 1} o 1} 0 0 o 4 % 4 4 4 4
EP TOTAL 4 4 0 0 4 4 0 0 0 [t} 0 0 4 4 4 4 4 4
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TABLE 4.3.3 ANALYVICAL

DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3

UPGRADIENT MONITORING WELLS

S8A REQUEST: 316
LOCATION:

MEDIUM: GROUND HATER

HEST SIDE UPTON RD,

FIELD MEASUREMENTS

CONDUCTIVITY (UMHOS/CH)
FID/PID (PPI)

PH (UNITS)

TEMPERATURE (DEG C)

METALS, INCLUDING CRté
(UG/1)

ALUMINUM
ANTIMONY
BARIUM
CALCIUN
CHROMIUM
COPPER
IRON
MAGNESTUM
MANGANESE
HICKEL
POTASSIUM
SELENIUM
SILVER
SODIuUM
VANADIUNM
ZINC

EXTRACTABLE ORGANICS
(U6

)
BIS{Z2-ETHYLHEXYLIPHTHALATE
BUTYLBENZYLPHTHALATE
DI-N-BUTYLPHTHALATE

"DHKHOWN{12.38)
GHKHORNCYE . 52)
UNKHOHH(23 . 30)
UNKNOHIN( 27 .87 )
UNKNOWHN{ 27 .90)

K K K XK KX

SAMP HNO:

SAMP ‘NO«
SDG NO:
TYPE:

SAMP NO:
SDG NO:
TYPE:

HEXANEDIOIC ACID DIOCYY(25.62)
HEXANEDIOIC ACID BIOCTY(25.63)

BR ng;;go;x
3
0 0 ] 0
4.8 4.8 5.1 5.1
13 13 11 11
BR316010H BR316021H ‘BR316032H BR316843H
BROOOOLIA BRODGOLIIA BRO0GOO11A BROOOO11A
PUMP pune PUMP
21 26 B 21 U 24 B
58 U 58 U 68 B 58 U
318 328 41 8 42 B
8670 8540 3760 B 3660 B
3.6 8 2.6 U 6.7 B 4.7 8
24 B 25 B 8.9 8 3.4 B
22 B 20 B 16 B 9.6 B
2380 8 2390 B 2100 B 2100 B
156 158 469 469
12 v 15 8 1z v 12 u
4990 1 5160 5730 5810
$7 U 97 U 9 97
2.2 4 4.2 B 3.7 8 2.2
193040 19200 13700 13800
5.3 8 6.1 B 7.1 8 6.1 B
21 18 B 17 B 13 8
BR3I16010F BR316021E BR3I16032E BR316043F
BRO0OO22B BRO0OO22B BROB0O022B BROOOOZ22B
PUMP EUMP PUME PUMP
66 B 37 B 23 B 14 B
11 B 16 U 7 BJ g U
J 186 U 10 U 16 U
- 19 J
39 4 92 J
114 )
11 J 9 J
12
16 J
22
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TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT CITE
UPGRADIENT MONITORING HWELLS

S8A REQUEST: 316 '
LOCATION: WEST SIDE UPYTON RD.
MEDIUM: GROUND HATER

SAMP ND: BR3I16010B BR316021B BR3l6032C BR316043B

VOLATILE ORGANICS SDG NO: BRO0D022R BRODO022B BR000022B BRODO022B
(UG/L) YYPE puMp PUNP PUNMP PUMP
ACETONE it © 13 10 U 1e U
BROMODICHLOROMETHANE v 50 34 50 5 U
CHLOROFORM 4 J 4 J 2 J 5y
METHYLENE CHLORIDE 5 U 6 11 7
TOLUENE 3 2J 1J 14
SAMP NO: BR3160101 BR316021) BR3160321 BR3160431
RADIOCHEMISTRY SDG NOD: 13 013 013 013
(pPCI/L) TYPE: puMp PUMP PUMP gump
H-3 85 147 128 152
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TABLE 4.4.3 SAMPLE LOCATIONS AND SAMPLE VOLUMES
ENVIRONMENTAL PROBLEM 3

SAMPLE SAMPLING  VOLUME
WELL ID NUMBER DATE METHOD (L)
560 BR316010 25JUNBS8 SUBM. PUMP 47.7
560 BR316021 = 25JUN8S8 SUBM. PUMP 47.7
561 BR316032 25JUN88 SUBM. PUMP 16.4

561 BR316043 25JUN88 SUBM. PUMP 16.4
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4.10 Environmental Problem 4: BNL Landfill

Request Number: 500 (phase 1), 507, and 508 (phase ).

Requester: R. Basinski.

Finding and Basis: Leachate from the current landfil may be a potential source
of soil and groundwater contamination. The Survey Team observed that several
discrete streams of leachate were discharging from the landfil and pooling
outside the fence line.

BNL has disposed of solid wastes in two on-site landfills since the beginning of
its operations in 1947. The former landfill was used from 1947 to 1866 by BNL
and by the Army during World War Il. Limited records existed regarding waste
disposal in the facility. Much of the waste disposed of was construction and
demolition debris, laboratory debris, unreclaimable decontaminated equipment,
contaminated clothing, radioactive animal carcasses, and personnel protective
clothing. Once in & to 7 years, sludge from the sanitary sewage plant was
disposed of in the landfil. The water treatment plani sludge was disposed of on
the landfill once or twice each year. It is likely that both hazardous and mixed
wastes were disposed of in the landfill.

The present landfil was put into operation in January 1967. Since the
beginning, putrescible and nonputrescible trash and building materials were
deposited in the landfil. However, since February 1981, putrescible trash has
been taken off-site to the Brookhaven Town Landfill. Lightly contaminated
radioactive wastes, including paper towels, contaminated clothing, personnel
protective devices, mouse litter contaminated with tritium, and carcasses of
animals used in experiments were disposed of in the landfil. It is possible that
the current landfill has received some of the same materials as those disposed of
in the former Ilandfill. The landfil was receiving 6 to 8 tons daily of
nonputrescible wastes and building materials at the time of the Environmental
Survey.
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Disposal of radioactive wastes was stopped in 1978, although at least one load of

radioactively contaminated sewage sludge was disposed of in the landfil after

1978. Administrative controls requiring waste segregation at the source were

used to keep radioactive wastes from being disposed of at the landfil. A

radiation monitor was used to check each truckload of material that was to be

disposed of at the landfill. Access to the landfill was restricted by a fence and

a locked gate, except during working hours. The landfil was operating in

accordance with a permit issued by the New York Department of Environmental
Conservation (NYDEC) at the time of the Environmental Survey.

4.10.1 Sampling and Analysis Objectives

Statement: Water and soil samples were to be collected near the BNL Landfill to
determine if the contaminants listed in section 4.10.2.2 were present above
analytical detection levels in leachate from the landfill (phase [). In addition,
four new wells were to be installed rear the landfill, and split-spoon and
groundwater samples were to be collected for analysis (phase I1).

Supporting Information:  The NYDEC permit for BNL contains several site-
specific requirements.  Special conditions prohibited disposal of perishable or
radicactive materials and required quarterly monitoring and reporting of analyses
of groundwater for metals and excess radioactivity.  Special requirements for
asbestos disposal included the designation of a specific cell for asbestos disposal,
fencing, a 5-ft separation from groundwater, daily cover, record-keeping, and
prior notification to NYDEC of asbestos disposal.

Fourteen monitoring wells were in the area, although results for some may have
been questionable because BNL audits have shown several wells to be screened at
a questionable depth. Chiocroform and radicactivity have been detected in the
groundwater.

4-172



Draft - Do Not Cite

Brookhaven National Laboratory
Issue Date: July 1989

Revision: 00

4.10.2 Sampling and Analytical Design
4.10.2.1 Sampling Design

Request 500: BNL Landfil Leachate (Fig. 4.4a). Three grab water samples
(Sampling Method: Reference E4.2.1 and E4.2.3A) were to be collected from the
area of the leachate pool and plumes of the BNL Landfil. If leachate was
present in the southeast section, one grab sample was to be collected from that
area. If leachate was not present in all areas, grab surface soil samples were to
be collected from each of the stained areas. The plumes and the pooled area
were to be considered homogeneous. The Sampling Team was to divide the pool
area and the leachate plumes into three regions, then divide each region into a
20-segment grid. (The combined plume areas were to contain 60 segments.)
Sampling site selection was to be by systematic random; however, when the
Sampling Team arrived on-site, they found this approach inappropriate. By
direction of Field Team Leader Fred Taylor, samples were taken from areas of
pooled leachate. ' '

Water samples BRS500014, BR500025, and BR500036 and soil samples BR500047,
BR500058, and BRS00069 were collected on 13APR88 between 0851 and 1130.
Both water and soil samples were collected at each sampling location. On
16APR88, the Sampling Team returned to the landfil site to collect additional
water samples due to the need for extra volume in the laboratory.  Water
samples BRS00070, BR500081, and BRS00092 were collected between 1150 and
1200. Field measurements for pH, conductity, and temperature were taken for
egach sample (Field Method: Reference E4.5). OVAs were taken using a "TIP"
(Field Method: Reference App. D, BNL Sampling and Analysis Plan).

The Sampling Team arrived at sample location BRS00014 (water) at about 0845.
The sky was overcast, temperature about 459F, and there was a slight wind from
the northwest. The site was located along the north fence line of the landfil,
approximately 300 ft west of the dirt road leading into the landfil area. A RAD

4-173



Draft - Do Not Cite

Brookhaven National Laboratory

issue Date: July 1989

Revision: 00

scan showed 25 cpm. The samples were taken from a hole, approximately 2 to

2 1/2 in. in diameter, that had been dug 2 days prior to sampling. Water was

standing within 2 to 3 in. of the top of the hole: The area was very sandy with

a red stain. The water was brown and greasy loocking and had floating red
scum.

Sample location BRS00025 (water) was located on the southeast side of the
landfill area, about 100 ft north of the southeast corner of the fenced landfill
area and about 15 ft from the fence line. A RAD scan showed 35 cpm. There
were some maples and pussy willows in the area. Native grasses with roots 2 to
3 in. into the soil were growing on the surface. There was sand below the
layer of soil. The samples were taken from a hole that had been dug 2 days
prior to sampling. Water was standing within 3 to 4 in. of the top of the hole.
The water was reddish brown with some iridescence and floating red scum.

Sampling location BRS00036 (water) was on the southwest edge of the landfill
area, about 75 ft west of the southeast corner of the landfil and about 3 ft
from the fence line. The area sampled was a low-lying area on which leached
material and liquid had accumulated. A RAD scan showed 40 cpm. The water
was rust colored and had a greasy scum and iridescence on the surface. The
road just south of this area also had standing water. There were abundant trees
(red maples and pussy willows) outside the fenced area. During collection of
this sample, the wind began gusting at 20 to 30 mph from the northeast.

The Sampling Team arrived at sample location BR500047 (soil) at 1000. Sail at
the site was heavily stained dark red with what appeared to be iron oxide.
Vegetation growth in the area seemed to be inhibited by either the “iron" or by
an overabundance of water. The sampling site was approximately 30 ft long and
was divided into 20 sections. Section 7 was randomly chosen to be sampied.
The topsoil was dark red silt, which abruptly changed to sand at approximately 2
in. The sand was stained orange and was fine to medium in grain size. The
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water table was 4 in. below the surface. A RAD scan showed 10 to 30 cpm,
and the OVA reading was 3.2.

Sample location BRS00058 (soil) was also stained dark red, with an iridescent
sheen on the surface. The soil profile was the same as for the previous sample,
except that the soil layer was only 1 in. thick. There was no dust in the area
because the soil was moist.

Sample location BRS00069 (soil) was very wet, with a pond of standing water.
The soil composition was silty and claylike and was stained with iron oxide and
oil. Vegetation was of the type supported by sustained water levels (rushes,
etc.). A RAD scan at this point read 30 to 80 cpm. The OVA reading was 6.0
to 7.0.

When the Sampling Team returned to the landfil site on 16APR88 to collect
additional water samples, the temperature was about 40°F, with winds gusting 15
to 20 mph.

Sample location BR500070 was along the north fence line of the landfil. The
sample was collected from a basin dug in the leachate plume on 11APR88. This
sample was collected to provide additional volume for matrix spikes.

Sample BR500081 was collected along the east fence line in a basin dug on
11APR88. The water had a definite foul odor and a metallic sheen.

Sample BR500092 was collected along the south fence line from a permanent pool

of water. The pool had bulrush vegetation at the fence line. There was no
metallic sheen on the water at this location.
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Note: The following deviations from the Sampling and
Analysis Plan were noted:

1.  The Sampling and Analysis Plan required soail
samples to be taken if leachate was not present.
Even though Ileachate was present, the soil
samples were collected.

2. Additional water samples (BR500070, BR500081,
and BR500092) were taken because of a need for
additional volume in the laboratory. No field
measurements for pH, conductivity, temperature,
and OVAs were taken.

Request 507: (Groundwater) New Monitoring Wells in the Current Landfill Area
(Fig. 4.4b). Four wells were to be installed near the BNL current landfil. The
wells were to be arranged such that a single 25-ft well (ID number 562) would
be installed and sampled upgradient of the landfill. Another single 25-ft well (ID
number 583) would be located downgradient of the landfill. A well nest
consisting of a 25-ft well (ID number 564) and a 50-ft well (ID number 565) was
also to be installed at ancther downgradient location. The shallow wells would
be used to collect groundwater sampies in the upper sections of the aquifer near
the air/water interface. The deep well would be used to determine if any
contaminant plume had penetrated to the 40- to 50-ft depth. Exact well depths
and screen intervals were to be selected during drilling and were to be based
partially on new water level measurements.

The groundwater monitoring wells were to be augered and the cuttings examined
to assure placement of the screened interval in a sand lens. The wells were to
be constructed of 4-in. diameter 304 stainless steel. The screen was to be
10 ft long and have a 0.010 slot size. Gravel pack was used to fil in the
annulus around the screen to a depth of 2 ft above the top of the screen.
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Bentonite pellets were then to be placed on the gravel pack to form a seal 2 ft

thick. If insufficient moisture was available to allow the seal to develop, clean

water was to be added to the borehole to help develop the seal. The well was

to be tremie grouted to the surface and the grout allowed to harden for at least

12 hr before well development. Well development was to be accomplished by

bailing or surging. During well development, periodic measurements of pH,

temperature, and specific conductance were to be taken. Development was tO
continue until the readings had stabilized.

The wells were to be installed and constructed in compliance with all RCRA
standards as found in Chapter 3 of RCRA Ground-Water Technical Enforcement
Guidance Document, 1986. All necessary permits were to be obtained by a
licensed drilling contractor. Wells were to be protected by locking caps and
protective posts mounted in a concrete pad.

Two samples were to be collected from each well '(Sampiing Method: Reference
E4.4.4.1 and E4.444). Samples were to be collected consecutively. If both
samples could not be collected on the same day, all parameters for the first
"sample were to be collected on the first day and those for the second sample on
the second day. Groundwater sampling was not to be performed until at least
24 hr after well development. Groundwater elevations in the wells were to be
measured before sampling to determine the minimum volume to be purged (Field
Method: Reference E4.4.3).

The wells were to be purged until measured field parameters had stabilized. At
least three to five borehole volumes were expected to be evacuated before the
parameters stabilized. A submersible pump was to be used, although Teflon and
stainless steel bailers were to be available if the submersible pump proved to be
unacceptable.

Measurements of temperature, pH, and specific conductance were to be performed
before and after sampling to confirm water stability (Field Method: Reference
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E4.5). Samples were to be collected in order of susceptibility to volatilization,
and level of concern to the DOE Survey Team. The order in which parameters
were to be collected was volatiles, semivolatiles, total tritium, strontium-80, ICP-

metals, and plutonium.

Samples for Request 507 were collected on 30JUN88. The weather was partly
cloudy with a light breeze, and the temperature was in the low 70s.

Samples BRS507011 and BRS507022 were collected from the shallow well (1D
number 562) upgradient from the landfill near the First Street entrance at 0948.
The actual weil depth was 34 ft. The depth of the water surface from ground
level was 26 ft.

Samples BRS07033 and BRS07044 were collected from the shallow well (1D
number 563) downgradient from the landfill at 1200 and 1220, respectively. The
actual well depth was 18 ft. The depth to the water surface from ground level
was 12.6 fi.

Samples BRS507055 and BRS507066 were collected at the shallow well at the
downgradient nest at 1528 and 1542, respectively. The actual depth of the well
was 21 ft. The depth to the water surface from the ground level was 13.5 ft.

Samples BR507077 and BRS07088 were collected from the deep well at the
downgradient nest at 1715 and 1720, respectively. The actual well depth was
49 ft. The depth to the water surface from the ground level was 12.8 ft.

Note: The following deviations from the Sampling and
Analysis Plan were noted:

1. Well 562 (which was intended to sample the upper
sections of the aquifer near the air/water
interface) was drilled to the depth of 34 ft. It
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was, therefore, sampling water from the 24- io
34-ft depths.

2. At Well 582, the samples were collected
approximately 1/2 hr after the development of the
well began; for Well 563, 1 hr elapsed between
the beginning of well development and the
collection of the first sample; for Well 584,
approximately 2 hr elapsed between the beginning
of development and sampling; and for Well 585, 1
1/4 hr passed between the beginning of
development and sampling. Paragraph 3.2.4.3.1.2
of the Addendum to the Sampling and Analysis
Plan states that "groundwater sampling will not be
performed until at least 24 hr after well
development.”

3. Paragraph 3.2.5.3.1.5 of the Addendum to the

Sampling and Analysis Plan requires measurements

- of pH, temperature, and specific conductance

before and after sampling to confirm water

stability. All field measurements recorded in the

logbooks were taken during the development of

the wells prior to sampling. No measurements
were taken after sampling.

4. Samples BR507022 and BR507011 were, according
to the logbook, collected at the same time.

Request 508: (Subsurface Scil) New Monitoring Wells in the Current Landfil
Area (Fig. 4.4c). Four wells were to be installed near the BNL current landfill.
The wells were to be arranged such that a single 25-ft well (ID number 562)
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would be installed and sampled upgradient of the landfil. Another single 25-ft

well (ID number S63) would be located downgradient of the landfil. A well nest

consisting of a 25-ft well (ID number 564) and a 50-ft well (ID number 565) was

also to be installed at another downgradient location. Split-spoon soil samples

were to be collected during drilling at intervals of 2 to 4, 6 to 8, 10 to 12, and

20 to 22 ft for Wells 562 and 563. Well 565 was to have samples taken at 2 to

4, 6 to 8, 10 to 12, 20 to 22, 30 to 32, 40 to 42, and 48 to 50 ft. No soil
samples were to be taken from Well 564.

The wells were driled by R & L Water Well Contractors, using a Speedstar drill
rig and hollow-stem auger. The wells were installed and constructed in
compliance with all applicable local regulations and facility standards.

Using a split spoon sampler, soil samples were collected at intervals of 2 to 4,
6 to 8 10 to 12, and 20 to 22 ft at Wells 562, 563 and 564. Samples were
collected at 31 to 32 1/2, 41 1/2 to 43, and 48 1/2 to 50 ft at Well 5685.
Samples above the water level (2 to 4, 6 to 8, and 10 to 12 ft for Wells 562, 563
and 564 and 20 to 22 ft in Well 562) were taken in ftriplicate. One sample
container from each sample set was placed in the sun or heated for 15 min.
After that time, the air was tested for OVA with a FID. If levels increased
5 ppm over background, the remaining two volatile samples, along with the rest
of the samples for that well, were retained for laboratory analysis. The heated
volatie sample was to be given to BNL for proper disposal. If the OVA
indicated an absence of organic vapor, lithological information was recorded and
all samples were to be discarded. Samples were to be collected in order of their
sensitivity to volatilization and interest to the DOE Survey Team. The order of
collection was volatiles, semivolatiles, total trittum, ICP-metals, strontium 90, and
plutonium. The samples collected below the water level were for lithological
determination only.

Only samples from Wells 563 and 564 showed PID levels above 5 ppm. Samples
BR508056, (2 to 4 it), BR508067 (6 to 8 ft) and BR508078 (10 to 12 ft) were
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analyzed for Well 563. They were collected on 28JUN88 at 1007, 1038, 1088

respectively. Samples BR508089 (2 to 4 ft), BR508090 (6 to 8 ft), and BR508103

(10 to 12 ft) were analyzed for Well 564. They were collected on 28JUNS8 at

1622, 1641, and 1658 respectively. All other soil samples for this recuest were

given to BNL for disposal after lithologicai data were recorded. The data are as
follows:

Well 562
Depth (in feet) Soil Description
Q-2 Two layers of asphalt at approximately 5 in. each

covered cobbles in loam soil.

2-4 Poorly-sorted, light brown sand of fine to coarse
' grain, subangular to subrounded and slightly silty; one
cobble approximately 2 1/2 to 3 in. in diameter.

6-8 Well-sorted sand of medium to coarse grain,
subrounded, with no fines and few pebbles.

10-12 Well-sorted sand of coarse to very coarse grain,
subangular to subrounded; the sand coarsened with
depth until it became a fine gravel with pebbles in
the last 6 in.

20-22 Well-sorted, moist sand of coarse to very coarse
grain, subangular to subrounded; the sand coarsened
with depth until it became a fine gravel with pebbles
in the last 8 in.
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Well 563
Soil Description

Fine-grained sand, brown to gray, mixed with silt and
clay.

Micaceous, tan to light brown, sit mixed with clay
and some sand partings.

Well-sorted, medium-grained sand mixed with small
amounts of silt and clay.

Micaceous gray silt mixed with some clay and sand
for the first foot, with well-sorted, medium to coarse,
moist gravel with no fines for the second foot. The

gravel had been stained with an orange leachate.

Medium to coarse sand with pebbles, gravel and no
fines.

Well 564
Soil Description
Sandy loam with tree roots.
The first foot was 50% moderately-sorted, light brown
sand of medium to fine grain mixed with silt and 50%

well-sorted, well-rounded pebbles approximately 3/4 to
1 in. in diameter. The second foot was fine-to
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medium-grain sand with gray sit and well-sorted,
subangular gravel.

6-8 Fine- to medium-grain sand with gray sit and well-
sorted, subangular gravel.

10-12 Fine- to medium-grain sand with gray siit; well-sorted
subangular gravel; cobbles; and pebbles.

121/2-17 Fine- to medium-grain sand, coarsening downwards to
very coarse sand and small gravel with little to no
fines.

Well 565
Depth (in feet) Soil Description
31-321/2 Poorly-sorted, subangular to subrounded gréy éand of

fine to coarse grain with some fines and a few
pebbles.

411/2-43 Poorly-sorted, subangular to subrounded gray sand of
fine to coarse grain, with some fines and a few
pebbles.

Note: The following deviations from the Sampling and
Analysis Plan were noted:

1. Three soil samples were taken from shallow Well

564 in the nest downgradient from the landfil.
The Addendum to the Sampling and Analysis Plan
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specifically states that this well will not be
sampled.

2. Three soil samples were taken for Well 563. The
fourth (20 to 22 ft) was not taken because the
well was only drilled to an 18-ft depth.

4.10.2.2 Analytical Design

The parameters analyzed and/or measured for Environmental Problem 4 were as
follows:

Request 500: Samples were analyzed for volatiles, semivolatiles, pesticides,
PCBs, ICP-metals, AA-mercury, tritum, and gamma scan. Water samples were
measured for radiation, pH, conductivity, temperature, and OVA. Field
measurements for radiation and OVAs were made during collection of soail
samples.

Request 507: Samples were analyzed in the laboratory for volatiles,
semivolatiles, total tritium, ICP-metals, strontium-20, and plutonium. Field
measurements were taken for pH, specific conductance, and temperature.

Request 508: Samples were analyzed in the laboratory for voiatiles,
semivolatiles, total tritium, ICP-metals, strontium-80, and plutonium. Organic
vapor headspace analysis using a flame ionization detector was conducted in the
field.
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4.10.3 Field and Analytical Data
Field Data:

Request 500: Field data are given in Table 4.3.4. Request 500, which included
both water and soil samples, was honored by a separate team from that of
Requests 507 (groundwater) and 508 (scil). Results of measurements for the
water samples show that the pHs ranged from 6.8 to 7.3. The conductivity
values ranged from 0.82 to 1.7 mS/cm. The temperature of the waler varied
from 7.89C to 99C. No PID readings were registered. The radioactive scans
showed 35 to 40 com.

Soil samples were also collected in this request. Field measurements made
included a radicactive scan and OVA (PID) readings for two of the three soil
samples. These results, which are also noted in the text but not in the tables,
were 10 to 30 com and 3.2 ppm for sample BR500047 and 30-80 cpm and 6.0 to
7.0 ppm for sampie BR500069.

Request 507: Field measurements for this request inciude conductivity, pH, and
temperature. In addition, PID readings were taken but all readings showed no
organic vapors. For the resuits to be understood, the samples must be viewed in
four groups of pairs: one pair of samples from the shallow upgradient Well 562;
the next pair of samples from the shallow downgradient Well 563; one pair from
the shallow downgradient Well 564; and the final pair from the deep
downgradient Well 565. Water in the shallow upgradient Well 562 was at 26 ft;
in the remaining samples (including the deep well), water was at the 12 to 13.5
ft depth. ‘

The upgradient well measured conductivity of 563 umhos/cm, with a water
temperature of 13°C and pH of 5.8. In the downgradient wells, the conductivity
of the two shallow wells showed conductivities which were Ilower than the
upgradient well (729 and 642 umhos/cm for weils 563 and 564 respectively) and
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pHs which were higher (6.2 and 6.6 respectively). The temperature of the water
was equal to or slightly lower (13°C and 12°C respectively). In the deep well
(565), which was drilled close to well 564, the conductivity was the Jowest (237

umhos/cm), with an intermediate pH of 6.3 and a higher temperature of 15°C.

Request 508: The field measurements taken during well drilling represent wells
which were downgradient from the landfill. Samples BR508056, BR508067, and
BR508078 represent Well 563, and samples BR508089, BR508090, and BR508103
represent Well 564. The FID readings for-Well 563 range from 70 to 180 ppm;
for Well 564 the range is greater (2.4 to 520 ppm). There was no radioactivity
associated with Well 563; however, in Well 564, radioactivity was present and the
readings were converted to dose rates of 20 urem/hr.

Field Data Evaluation:

Request 500: The instrument used to measure pH, conductivity, and temperature
was calibrated on the day prior to use; hence, the resuits are reliable. In
addition, the PID was calibrated on the day of use with a fixed organic
compound; hence, the readings are reliable as the organic vapor properties are
similar to the calibrating compound. Radiological instruments were calibrated
prior to visiting a site; in general, the results are reliable for beta/gamma
radiation. It must be noted that the field data were taken on the first sampling
round; three days later, more water samples were collected. However, the field
readings were not taken.

Request 507: Although no formal written information was available, contact with
the field team leader (M. Abashian) confirmed that the instrument used for the
measurement was calibrated prior to use in the field. The results represent
sample readings taken either during or soon after well development; the plan
stated the readings to be made 24 hours aiter well development. No readings
were made after taking the samples for laboratory analysis as per the plan;
hence, it is not known if the water in the wells had stabilized.
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Request 508: According to the S&A Plan, samples were to be taken for three of
the four wells if FID readings were obtained; otherwise, the samples were to be
discarded. Although the plan specified that no samples would be collected from
Well 564, the absence of FID readings from the other samples (thus discarded)
suggested that samples from Well 564 be retained for analysis. Because no
depths were recorded with the FID readings, the relationship of concentrations
with depth cannot be established.

Analytical Data:
Request 500 (soil):

Metals. Analytical results for metals in soil are presented in Table 4.3.4. Of
the 19 metals detected, four were below either the CRDL or the IDL in all three
samples: cadmium, cobalt, silver, and sodium. Of the remaining metals detected,
chromium ranged from 4.3 to 20 mg/kg, copper from 6.7 to 28 mg/kg, mercury
from 0.07 to 0.31 mg/kg, nickel at 15 mg/kg, zinc from 45 to 180 mg/kg, barium
was at 57 mg/kg, beryllium at 1.4 mg/kg, and lead at 49 mg/kg. Other metals
detected were aluminum, calcium, iron, magnesium, manganese, potassium, and
vanadium.

PCBs and other extractables. This analyte was not detected for this request.

Extractable organics.  Analytical data for semivolatile organic compounds are
given in Table 4.3.4. Of the three soil samples, 21 compounds were detected in
two and 24 compounds were detected in the other. Fluoranthenes and pyrene
were identified in concentrations between 0.480 and 0.580 mg/kg in sample
BR500069. Other than that, no semivolatile organic compounds were identified in
measurable concentrations. All estimated concentrations of positively identified
compounds were less than 1 mg/kg, and estimated concentrations of tentatively
identified compounds were less than 1 mg/kg except for diacetone alcohol (all
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three samples, 1.6 to 1.9 mg/L), dioctyl adipate (all three samples, 1.6 to 1.9
mg/L), and probable aldol-condensation (all three samples, 20 to 30 mg/L).

Volatile organics. Analytical data for volatile organic compounds are given in
Table 4.3.4. For the soil samples, three volatile compounds were detected in one
sample, four in another, and five in the remaining sample. Chloroform was
detected in the blank and in all samples in concentrations below the quantitation
limit, but always estimated at less than 0.020 mg/kg. There was some 1,1,1-
trichloroethane detected in one sample, below the quantitation limit but with
estimated concentration of 0.009 mg/kg. Several probable hydrocarbons were
tentatively identified with estimated concentrations of 0.31 mg/kg or less.

Radiochemistry. Analytical results are presented in Table 4.3.4. One soil sample
(BR500069) contained a small amount of cobalt-60 (44 pCis/kg). All three samples
contained cobalt-137 (62 to 260 pCi/kg) and naturally occurring potassium-40
(5,100 to 11,000 pCi/kg).

Request 500 (surface water):

Metals. Analytical results for metals in surface water are presented in Table
4.3.4. Of the 19 metals detected, five were below either the CRDL or the IDL
in all three samples: beryllium, cobalt, lead, mercury, and silver. Of the
remaining metals detected, barium ranged from 331 to 346 ug/L, cadmium from 11
to 14 ug/L, zinc from 54 to 668 ug/L, chromium was at 57 ug/L, copper at 74
ug/L, and nickel at 53 ug/L. Other metals detected were aluminum, calcium,
iron, magnesium, manganese, potassium, sodium, and vanadium.

PCBs and other extractables. This analyte was not detected for this request.

Extractable organics. Analytical data for semivolatile organic compounds are
given in Table 4.3.4. Of the three surface water samples, there were 26
semivolatile organic compounds detected in two samples and 27 such compounds
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detected in the remaining sample. Benzoic acid and bis(2-ethylhexyl)phthalate

were measured in concentrations of 0.390 and 0.630 mg/L, respectively, in sample

BR500081; but no other semivolatile organic compound was identified in measured

or estimated concentrations exceeding 0.100 mg/L in any of the samples. The 4-

methyiphenol in BR500081 was measured as 0.100 mg/L, but other measured or

estimated concentrations of phenol or phenol compounds were always less than

0.050 mg/L). All tentatively identified compounds had concentrations estimated
as 0.140 mg/L or less.

Volatile organics. There were eight, nine, and 11 volatile compounds detected in
the three respective surface water samples for this request. - Benzene was
detected in one sample (below quantitation limit: estimated concentration was
0.003 mg/L). Methylene chioride was identified in all samples and also in the
blank. The highest measured or estimated concentration was 0.006 mg/L.
Toluene was present in all samples and also in the blank. The highest
concentration was 0.021 mg/L. Some 1,1,1-trichloroethane was detected in
sample BR500014, and its concentration was measured at 0.110 mg/L. The
highest measured or estimated conceniration of any identified compound was
0.140 mg/L (measured acetone in one sample and measured chloroethane in
another), and the highest estimated concentration of a TIC was 0.022 mg/L of an
unknown ketone.

Radiochemistry. This analyte was not detected for this request.

Request 507 (groundwater):

Metals.  Analytical resuits for metals in groundwater are presented in Table
4.3.4. Of the 19 metals detected, ten were below the either CRDL or the IDL in
all eight samples: aluminum, antimony, beryllium, cobalt, copper, lead, nickel,

silver, thallium, and vanadium. Of the remaining metals detected, barium ranged
from 211 to 333 ug/L, chromium from 11 to 15 ug/L, and from zinc 25 to 60
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ug/L. Other metals detected were calcium, iron, magnesium, manganese,
potassium, and sodium. '

Extractable ogrganics.  Analytical data for semivolatile organic compounds are
given in Table 4.3.4. In each of these eight groundwater samples, the number of
semivolatile organic compounds detected ranged from one to 15. Phenol was
detected in two of the samples in measured concentrations of 0.07117 and 0.037
mg/L. Phthalates were present in several samples and often in associated blanks.
No measured or estimated concentration of a positively identified compound
exceeded 0.080 mg/L, and no estimated concentration of a tentatively identified
compound exceeded 0.300 mg/L.

Voiatile grganics. There were eight groundwater samples taken for this request.
From one to eight volatie compounds were detected in particular samples.
Benzene was identified in four samples with a highest measured or estimated
concentration of 0.007 mg/L. In the same four samples, chlorobenzene was
identified below the quantitation limit, but with a highest estimated
concentration of 0.002 mg/L. Chloroform was identified in one sample, below the
quantitation limit, but with an estimated concentration of 0.002 mg/L. Methylene
chloride was measured in six samples with a highest concentration of 0.011
mg/L. Toluene was identified in all but one sample, with a highest measured or
estimated concentration of 0.054 mg/L. None of these compounds were found in
the blank. TICs were detected in two of the samples with estimated
concentrations of 0.016 mg/L in each case.

Radiochemistry. Analytical resuits are presented in Table 4.3.4. Both samples of
water from Well 562 contained tritum (104 and 218 pCi/L), plutonium-239 (0.015
and 0.008 pCi/L), and strontium-90 (1 and 1.3 pCi/l). Only one sample
(BR507022) contained detectable pilutonium-238 (0.005 pCi/L).
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Both water samples from Well 563 contained tritium (3,150 and 3,260 pCi/L) and

strontium-90 (4.44 pCi/l.). Plutonium-238 (0.017 pCi/l) and plutonium-239 (0.01
pCi/l.) were detected in samples BR507044 and BR507033, respectively.

Both water samples from Well 564 contained tritium (6,240 and 6,740 pCi/L) and
strontium-90 (2.9 and 3.9 pCi/L). Plutonium-239 (0.025 pCi/l) was found in
sample BR507066.

Both water samples from Well 565 contained tritium (204 and 425 pCi/L),
strontium-90 (0.98 and 2.2 pCi/L), and plutonium-238 (0.011 and 0.039 pCi/L).

Request 508 (soil):

Metals. Analytical results for metais in soil are presented in Table 4.3.4. Of
the 20 metals detected, nine were below the either CRDL or the IDL in all six
samples: arsenic, barium, beryllium, calcium, cobalt, Iead, silver, sodium, and
thallium. Of the remaining metals detected, chromium ranged from 2.2 to 279
mg/kg, copper from 3.6 to 9.3 mg/kg, and zinc from 4 to 16 mg/kg, antimony
was at 55 mg/kg, and nickel at § mg/kg. Other metals detected were aluminum,
iron, magnesium, manganese, potassium, and vanadium. '

X1, le_organics. Twelve semivolatiles were detected in sample BR508089.
From zero to five semivolatiles were detected in each of the remaining five soil
samples for this request. In sampie BR508089, pentachlorophenol was identified
in concentration of 4 mg/kg, phenol in concenrtation of 2.5 mg/kg, and 1,4-
dichlorobenzene in concentration of 1.7 mg/kg. Other phenol compounds were
present in concentrations between 2 and 3 mg/kg in the same sample. In the
other samples, some glycols were tentatively identified in estimated
concentrations of from 0.87 mg/kg to 4.9 mg/kg in sample BR508067. Otherwise,
measured or estimated concentrations of semivolatile organic compounds in these
samples was always less than 1 mg/kg.
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Volatile organics. There were six soil samples taken for this request. From one
to five volatile compounds were detected in particular samples.  Methylene
chicride was detected in all samples with the highest concentration measured at
1.4 mg/kg. Toluene was detected in one sample below the quantitation Iimit,
but with an estimated concentration of 0.002 mg/kg. Some 1,1,1-trichloroethane
was detected in five samples with a highest concentration measured at 0.088
mg/kg. No other volatile compounds were detected with measured or estimated
concentrations exceeding 0.150 mg/kg.

Radiochemistry.  Analytical results are presented in Table 4.3.4. All six soil
samples contained strontium-90 (25 to 100 pCis/kg). Five samples contained
plutonium-238 (0.033 to 0.45 pCi/kg) and four samples contained plutonium-239,
(0.026 to 0.52 pCi/kg). No tritium was found.

Sample BR508114 (rinsate) contained tritum (194 pCi/L), plutonium-238 (0.044
pCi/L), plutonium-239 (0.032 pCi/L), and strontium-90 (1.2 pCi/L).

Analytical Data Evaluation:
Request 500 (soil):

Metals. Seven metais of interest (chromium, copper, mercury, zinc, barium,
beryllium, and lead) were detected above either the IDL or the CRDL for this
request.

PCBs and other extractables. This analyte was not detected for this request.

Extractable organics. Fluoranthenes and pyrene were identified in concentrations
between 0.480 and 0.580 mg/kg in sample BR500069, but no other semivolatile
organic compounds were identified in measurable concentrations. All estimated
concentrations of positively identified compounds were less than 1 mg/kg, and
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estimated concentrations of tentatively identified compounds were less than 2
mg/kg, except for the probable aldol-condensation of 20 to 30 mg/L in all three

samples.

Volatile organics. Chloroform was detected in the blank and in all of the soail
samples. There was some 1,1,1-trichloroethane detected in one of those samples.
Several probable hydrocarbons were tentatively identified.

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.

Request 500 (surface water):

Metals. Six metals of interest (barium, cadmium, chromium, copper, nickel, and
zinc) were detected above either the IDL or the CRDL for this request.

- PGBs and other extractables. This analyte was not detected for this request.

Extractable organics. For the surface water samples, benzoic acid and bis(2-
ethylhexyl)phthalate were measured in concentrations of 0.390 and 0.630 mg/L,
respectively, in sample BR500081, but no other semivolatile organic compound was
identified in measured or estimated concentrations exceeding 0.100 mg/L in any
of the samples. Measured or estimated concentrations of phenol or phenol
compounds were always 0.100 mg/L or less. All tentatively identified compounds
had concentrations estimated as 0.140 mg/L or less.

Volatile organics. Benzene methylene chioride, toluene, and 1,1,1-trichloroethane
were each detected in at least one of the surface water samples. The highest
measured or estimated concentration of any identified compound in the surface
water samples was 0.140 mg/L (measured acetone in one sample and measured
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chloroethane in another), and the highest estimated concentration of a TIC was
0.022 mg/L of an unknown ketone.

Radiochemistry. This analyte was not detected for this request.

Request 507 (groundwater):
Metals. Three metals of interest (barium, chromium, and zinc) were detected

above the either IDL or the CRDL for this request.

Extractable organics. Phenol was detected in two of the samples in measured
concentrations of 0.011 and 0.037 mg/L. No measured or estimated
concentration of a positively identified compound exceeded 0.080 mg/L, and no
estimated concentration of a tentatively identified compound exceeded 0.300

mg/L.

Volatile organics. Benzene and chlorobenzene were iden_tiﬁed in the same four
samples. Chloroform was identified in one sample. Methylene chloride was

measured in six samples, and toluene was identified in all but one sample. None
of these compounds was found in the blank. TICs were detected in two of the
samples.

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
refiable.

Request 508 (sail):

Metals. Five metals of interest (antimony, chromium, copper, nickel, and zinc)
were detected above the either IDL or the CRDL for this request.
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Extra le organics. In sample BRS508089, pentachiorophenol, phenal, and 1,4-
dichlorobenzene were identified in concentrations of from 1.7 to 4.0 mg/kg.
Other phenol compounds were present in concentrations between 2 and 3 mg/kg

in the same sample.

Volatile organics. Methylene chloride was detected in all samples. Toluene was
detected in one sample. Some 1,1,1-trichloroethane was detected in five samples.

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.

4.10.4 Limitations and Qualifications
Data Quality Level:
Request 500: The sampling plan quality rating is Ouélity Level il; the field

"sampling quality rating is Quality Level l. The overall analytical quality rating
is Quality Level 1.

Request 507: The sampling plan quality rating is Quality Level . The field
sampling quality rating is Quality Level ll. The overall analytical quality rating
is Quality Level il
Request 508: The sampling plan quality rating is Quality Level Il. The field
sampling quality rating is Quality Level ll. The overall analytical quality rating
is Quality Level il.
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Field Data:

Request 500: The sampling plan used gridding for selecting the water samples
and a modified “stained" area for socils if leachate is absent. The number of sail
samples to be collected was not specified in the plan. The conditions depicted
in the map accompanying the S&A plan did not represent the conditions in the
field. The field sampling team found the area of the landfil to be quite
different and used existing leachate "pools" to obtain samples covering three
sides of the fenced landfill site. The water collected for analysis initially was
insufficient for analysis, a second sampling was made on the same day but no
field measurements were made to enable resolution of any inconsistent
laboratory results.

Request 507: The elapsed time between well development and collection of the
first samples were on the order of a few hours (2 hr or less), although the plan
had called for sampling 24 hr after well development. Furthermore, field
measurements were not made after sampling to establish if the well water was
stabilized. |

Request 508: The plan specifically deleted samples from Well 564. However
samples were to be collected from wells only if the OVA readings were positive.
Two of the three wells to be sampled showed no OVA readings and thus were
discarded; Well 564 samples did contain corganic vapors and the sampling team
decided to collect samples. The basis for the quality rating Il for the sampling
team is the lack of documentation in the logbooks on the sampling depth of the
readings.
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Analytical Data:
Request 500:

Metals. Analytical results for samples BR500014, BR500025, and BRS00036 were
Quality Level | with the following exceptions: aluminum and calcium were
Quality Level ll, and arsenic was Quality Level .  Aluminum and calcium
results exceeded the control limits for both the calibration verification standard
and the laboratory control standard. Arsenic is Quality Level {ll for all samples
because of poor spike recovery results. For samples BRS500047 and BRS500048,
results were Quality Level | with the following exceptions: antimony was Quality
Level ll, and arsenic and beryllium were Quality Level lll.  Antimony fell below
the control limit for spike recovery. Beryllium exceeded the control limit for
the laboratory control standard. For sample BRS500089, results were Quality
Level | with the following exceptions: antimony, siver, and vanadium were
Quality Level #l, and arsenic was Quality Level li. Antimony and beryllium
evaluations are the same as stated above. The percent recovery values for the
interference check standard for silver and vanadium fell below the control limit.

PCBs and other extractables. This analyte was not detected for this request.

Extractable organics. For Request 500, the soil samples were of Quality Level |
and the water samples were of Quality Level Il because extraction holding times
were exceeded by five days.

Volatile grganics. For the soil samples in Request 500, the data are of Quality
Level Il primarily because holding times were exceeded. For the surface water

samples in Request 500, the data are of Quality Level 1.

Radiochemistry. Radiological results were assigned a Quality Level 1.
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Request 507:
Metals. Data are Quality Level | for all metals with the exception of thallium
which is Quality Level |l because it exceeded the control limit for the

interference control standard.

Extractable grganics. Data are of Quality Levei I

Voiatile organics. Data are of Quality Level I.

Radiochemistry. Radiological resuits were assigned a Quality Level 1.

Request 508:

Metals. All analytes in all samples were Quality Level | with the exception of
thalium and antimony which are Quality Level Il. Thallium is Quality Level I
because it exceeded the control limit for the interference control standard.
Antimony resuits are Quality Level Il because they were recovered below the
control limit in the spiked sample in all samples except BR508114, which is

Quality Level I.

Extractable organics. Data are of Quality Level il because holding times were
exceeded by two days and had poor agreement between duplicate sample results.

Volatile organics. Data are of Quality Level I.

Radiochemistry. Radiological results were assigned a Quality Level |.
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Environmental Problem: 4
Request Number: 500

Broockhaven Avenue

BNL Landfili
BR500058
Leachate

BR500025
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9-18-38 BRS00092
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Well Wk?caf 5"
.EL = 68.56

Figure 4.4a. BNL Landfill Leachate (Request 500)
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Figure 4.4b. New Monitoring Wells in the Current Landfill Area Groundwater

(Request 507)
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Environmental Problem: 4
Request Number: 508

0 50 feat

(® Proposed Single Groundwater Monitoring Well
@ Proposad Groundwater Monitoring Wail Nest

Figure 4.4c. New Monitoring Wells in the Current Landfill Area
Subsurface Soil (Request 508)
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TABLE 9.2.4 SAMPLING AND ANALYSIS DATA SUMMARY
ENVIRONMENTAL PROBLEM - 4

| | LOCATION |l TYPE IMEDTA INUMB INUMB I TYPE §_ANIONS | _METALS _|__ 026 |PEY_HYDRO|PES/H/PCBISEMIVOLS | votS | RapS _ |
IREQUEST | | Location | | ReqicoLL! FNUMB |NUMB | NUMB INUMB | NUMB | NUMB | NUMB | NUMB | NUMB { NUMB I NUMB | NUMB | NUMB | NUMB | NUMB | NUMB |
INUtIBER ] i | i | | JHITS | ANAL FHITS | ANAL JHITS LANAL [HITS | ANAL [HITS JANAL [HITS JANAL [HETS | ANAL JHITS [ANAL |
|BR500O BNL LANDF LEACHATE SOIL {3 3iGRAB | O o] 3 31 0 ol o o] o 3] 3 3] 3 3] 3 3 |
{BR508 U/0 CUR LF HELL AT LND SOIL i 10 6iGRAB | 0 ol 6 6] 0 ol o o o ol & 61 6 61 6 6 |
MED TOTAL 13 9 0 [V} 9 9 1} 0 0 o 0 3 7 9 9 9 9 9
|BR500 BNL LANDF LEACHATE SUR WATERI 6 6IGRAB | © of| 3 31 0 of o o) o 3] 3 3] 3 31 0 3}
{8R508 u/0 CUR LF HELL AT LND SUR WATER] 1 11QC RN] © ol 1 1l o ol o i o o1 1 111 1) 12 1)
MED TOTAL 7 7 0 0 4 4 0 0 0 0 0 3 4 4 4 4 1 4
1BRS07 CURR. LNDF HELL GRN MATER] 8 aipuMPp | 0 0] 8 8] o0 gl o ol o ol 8 81 8 8} 8 8 i
MED TOTAL 8 8 0 0 8 8 0 1} 0 0 0 0 8 8 B 8 8 8
EP TOTAL 28 24 0 0 21 21 0 o 0 0 0 6 19 21 21 21 18 23

81D 10N Oq - ¥e.d



€0c-v

TABLE 4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4
BNL LANDFILLS

DRAFT DO HOT CITE

S&A REQUEST: 5080
LOCATION: BNL LANDFILL LEACHATE
MEDIUM: SOIY

SAMP NO:« BR500047C BR500047C BR5006047D BR5060058C

BR500058C BR500058D

METALSE gNgEgDING CR+6 ¥$G NG BRS%SGISC E?gg3015K 322330159 BR3g3015C gggg3015( gg:gSOlSD
MG/ PE, GRA R
ALUMINUM 33740 3670
BARTUM 18 B 20 B
BERYLLIUM 8.52 B 8.3 B
CADMIUM 0.38 U 6.42 U
CALCTUM 5336 ) 635 B
CHROMIUN 4.3 4.9
COBALT 2.9 B 2.9 8
COPPER 6.7 8.3
IRBN 11400 102040
LEAD 16 B 13 B
MAGNHESIUM 1740 574 B
MANGANESE 223 98
HERCURY 8.31 0.11
NICKEL 3.7 8 ) 4.2 B
POTASSIUNM 290 B 270 B
STLVER 1.1 ¢ 1.3 U
SODIUM 76 B 150 B
VANADIUM 9 B 9.3 B
ZINC 178 45
SAMP NO: BR500869C BR500069C BR500069D
METALS, INCLUDING CR+é SDG NOs BR303815C BR303015K BR303615D
{MG/KG) TYPE: GRAB GRAB GRAB
ALUMINUM 18600
BARTUM 57
BERYLLIUM 1.4
CADMIUM 0.48 B
CALCIUM 4930
CHROMIUM 28
COBALT 7.3 8
COPPER 28
IRON 26200
LEAD 49
HAGHESTUM 2800
MAHGARESE 423
MERCURY 0.07
HICKEL 15
POTASSIUNM 1400
STLVER 1.5 8

S0DTUM 272 B
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TABLE %9.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DD NOT CITE
BNL LANDFILLS

S&A REQUEST: 500
LOCATION: BNL LANDFILL LEACHATE
MEDTUM, SOTL

SAMP NO: BRS500069C BR500069C BR500069D

METALS, INCLUDING CR+é6 SDG NOs BR303015C BR303015K BR303015D
(MG/KG) TYPE: GRAR GRAB GRAB
VAHADIUM 35
ZINC 180

SAMP NO: BR500047B BR500058D BR500069B

EXTRACTABLE ORGANICS SDG NG: BR303015B BR303015B BR3030158
(UG/KG) TYPE: GRAB GRAB GRAD

ANTHRACENE 24 J 400 U 470 U
BEHZO(A)ANTHRACENE 120 J 100 J 340 J
BEHZOCA)IPYRENE 110 J 87 J 410 J
BENZO(B)FLUBRANTHENE 210 J 120 J 490
BENZO(G,H, IDPERYLENE 410 U 61 J 470 J
BENZOCK)FLUORANTHENE 414 U 400 U 530
BIS(2-ETHYLHEXYL)PHTHALATE 120 J 400 U 330 J
CHRYSENE 110 J 110 J 380 J
DI-N-BUTYLPHTHALATE 59 JB 400 U 310 JB
DI-N-OCTYLPHTHALATE 11 JB 11 JB 30 JB
DIBENZ (A, H)ANTHRACENE 410 U 400 U 200 2
DIETHYLPHTHALATE 26 JB 30 JB 45 JB
FLUORANTHENE 230 4 180 J 580
INDENO{1,2, 3-CD)PYRENE 95 4 71 4 450 J
PHEHANTHRENE 100 J 73 3 170 J
PYRENE 190 4 176 J 480
* ALIPHATIC HYDROCARBOMN( 6.71) 350 4B 280 JB
¥ ALIPHATIC HYDROCARBOMN( 6.75) 390 JB
¥ ALIPHATIC HYDROCARBON( 6.91) 950 JB
¥ ALIPHATIC HYDROCARBON{ 6.92) 330 JB
¥ ALTPHATIC HYDROCARBON{ 6.94) 550 JB
¥ DIACETONE ALCOHOL( 6.08) 160¢ JAB 1600 JAB
¥ DIACETONE ALCOHOL{ 6.11) 1900 JAB
* DIOCTYL ADIPATE(31.20) 1600 JB 1600 JB
x DIOCTYL ADIPATE(32.20) 1960 JB
X POSS ALIPHAVIC HYDROCAR( 5.02) 440 J
* POSSTBLE KETOMNE(10.10) 350 J
¥ PROB ALDOL-CONDENSATION( 3.58) 1100 JA
¥ PROD ALDOL-CONDENSATION( 3.59) 810 JA
¥ PROB ALDOL-COHDENSATIONC 3.64) . 1300 JA
% PROB ALDOL-COHDENSATIONC 4.96) 20000 JA
¥ PROB ALDOL-CONDENSATION( 4.98) 25000 JA
® PROB ALDOL-CONDENSATION( 5.04) 30000 JA
% PROB ALTPHATIC HYDROCAR{ 5.02) 388 4
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TABLE 4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DD NOT CITE
BNL LANDFILLS

S§A REQUEST: 500
LOCATION: BHL LANDFILL LEACHATE
MEDIUM: SOIL

SAMP NO: BR560047B BR5000588 BR500069B

EXTRACTABLE ORGAHICS SDG NO: BR3030158 BR303015B BR3030158
{UG/KG) TYPE: GRAB :
X UNKNOHN CARBOXYLIC ACID(Z26.20) 75 J
% UNKNOWH( 5.08) 700 J
* UNKHOHNC 8.92) 170 J
% UNKNOWN( 8.93) L 260 J
X UNKHOWN(10.10) 280 J 310 J
SAMP NO: BR500047A BR5G00584 BR500069A
VOLATILE ORGAMICS SDG NO: BR305028A BR305028A BR305028A
{UG/KG) TYPE: GRAB GRAB GRAB
CHLOROFORM i§ JB 15 J8 13 JB
1,1, -TRICHLOROETHANRE 9 J 31 U 374
% PROBABLE HYDROCARBON %1(26.76) 40 J
% PROBABLE HYDROCARBON #1(26.77) 29 J
¥ PROBABLE HYDROCARBON #1(29.49) 92 4
¥ PROBABLE HYDROCARBON #2(29.50) 130 J
%X PROBABLE HYDROCARBON #2(29.51) 80 J
% PROBABLE HYDROCARBOH #2(32.35) 190 J
% PROBABLE HYDROCARBON #3(32.36) 220 J :
% PROBABLE HYDROCARBON #3(32.37) : 310 J
SAMP NO: BR500047E BR50004TF BRS000S8E BR500058F BR500069E BR500069F
RADIOCHEMISTRY SPG NOv  LLLB269 LLL8269 LLL8269 LLL8269 LLL8269 LLL8269
(PCIZKGD) TYPE: GRAB GRAB GRAB GRAR GRAB GRAB
co-60 - .38 U 30 U 44
cs~-137 62 76 260
H-3 -1600 -100 -800

"K-40 5100 5200 11000



TABLE 4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO NOT CITE

BNL LANDFILLS

90e-v

S&A REQUEST: 500

LOCATION: BNL LANDFILL LEACHATE
MEDTUM: SURFACE HATER
FIELD MEASUREMENTS SAMP NO« BR500014 ago BR50G036
CONDUCTIVITY (MS/CM) 0.82 i. 0.96
FID/PID (PPM) 0 0 0
PH (UNITS) 7.1 6.8 7.3
RADIOACTIVIT (CPM) 35 35 40
TEMPERATURE (DEG C) 9 7.8 8.3
SAMP NO: BR50D014F BR500014F BR500014G BR500025F BR500025F BR5000256G
METALS, THCLUDING CR+6 SDG NO: BR300012G BR300012K BR500014G BR3000126 BR300012K BR5000146
(UG7L) TYPE GRAB GRAB GRAB GRAB GRAB GRAB
ALUMINUM 885 1290
BARIUNM 82 BE 331 E
BERYLLIUM 28 2.5 B
CADMIUM 4.5 B 14
CALCTIUM 146060 166000
CHROMIUM 6 U 6 U
COBALT 14 B 38 B
COPPER i0 U 16 Y
IRON 69900 221000
LEAD 50 U 56 U
MAGNESTUM 15100 35600
MANGANESE 2930 9740
MERCURY G.07 B 6.03 B
HICKEL 6.1 8 26 B
POTASSIUM 6800 14000
SILVER 6 U 7.2 B
SopTum 5170 E 87000 E
VANADIUM 14 B 20 8
ZINC 54 151
SAMP NO: BR500036F BR500036F BR500036G
METALS, INCLUDING CR+6 SDG NO: BR300012G BR300OL2K BR5000146G
(UGZL ) TYPE: GRAB GRAB GRAB
ALUMINUM 58500
BARIUN 346 E
BERYLLIUM 4.7 B
CADMIUNM 11
CALCTUM 187000
CHROMIUM 57
COBALTY 38 B
COPPER 74



TABLE 4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM & DRAFT DO NOY CITE

L02-v

BNL LANDFILLS .
S&A REQUEST, 500
LOCATION: BNL LANDFILL LEACHATE
MEDBIUM: SURFACE WATER
SAMP NO: BRS500Q036F BR500036F BR500036G
METALS;(%SC{?DING CRt6 ?gg L gRggﬂolZG BR300012K BR500014G
4 Es R GRAB GRAB
1RON 163000
LEAD 127 B
MAGHESIUM 31200
MAHGANESE 7180
MERCURY 6.08 B
HICKEL 53
POTASSIUM 254000
SILVER 7.3 B
SODIUM 48260 E
VANADIUM 111
ZINC 669
- e SAMP NO: BR500070A BR5G0O68B1A BR500092A
EXTRACTABLE ORGAMICS SDG NO: BR306O1BE BR306O18E BR306018E
(UG2L) TYPE: GRAB GRAB GRAB
BENZOIC ACID 40 J 3490 20 J
BIS(2-CHLORGETHOXY MMETHANE 10 4 ic U 6.5 J
BIS(2-ETHYLHEXYLIPHTHALAYE 9 J 630 20
DI-N-BUTYLPHTHALATE 16 u 34 10 U
DI-N-OCTYLPHTHALATE 1¢ U 10 U 6.9 J
DIETHYLPHTHALATE 10 U 6.7 J io b
PHENOL 12 U 146 4 J
2-METHYLPHENOL ~ 34 0.8 1 J
2,4-DIMETHYLPHENOL - 2 J g u 10 0
4-METHYLPHENDL 47 100 38
% ARYL HYDROCARBON(18.20) 13
X ARYL HYDROCARBON(26.80) 18 J
¥ DIOCTYL ADIPATE(31.10) 24 } 100 J
¥ ETHYL PHENOL(13.940) 130 J
% HYDROCIHNAMIC ACIB(17.18) 74
% HYDROCIHNAMIC ACID(17.30) 100 J
*¥ HYDROCINNHAMIC ACID(17.40) 110 4
X METHYL BENZENEC( 3.84) 18 J 74
X PHENYLACETIC ACID{15.60) 10 J
% PHEHYLACETIC ACIDB(15.80) 75 J
¥ POSS. AMIDE/AMINE(13.30) 87 J
¥ POSS. AMIDE/AMINE(13.40) 17 4
X POSS. AMIDE/AMIHNE(13.70) 4 J
¥ UNKHBOKH ACID(12.50) 20 J
% UHKHOWMH ACID(13.08) 79 J
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TABLE 6.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO NOT CITE
BNL LANDFILLS

S&A REQUESTs 500
LOCATION: BNL LANDFILL LEACHATE
MEDIUM: _SURFACE HATER

SAMP NO: BR500070A BR500081A BR500092A
EXTRACTABLE ORGANICS SDG NO: BR306018E BR306018E BR306018E
(UG/L) TYPE: GRAB GRAP GRAB

UNKHOKN ACID(13.10) 7J
UHKNOKN ACID(13.40) 34
UHKHOWN ACID(13.648) 16
UNKHOVIN ACID(13.80)

UNKHOWH ACID(14.50) 28
UNKNOWN ACID(16.00) 8
UNKNOWN ARYL COMPOUND(37.60) 17 4

UNKHOWN ARYL COMPOUND{(20.90) 59 J

UNKHOHN ARYL CPD(20,80) 17
UNKNOVN ETHER(17.940) 1% J
UNKHOMN HYDROXYL CPD( 4.96)

UNKHOMN HYDROXYL CPD( 7.47) 36
UNKHOHN HYDROXYL CPD( 7.72)

UHKHOWN KETONE( 4.60) 10
UHKHOWN KETONE( 7.40)

UNKMOKHN KETONE( 7.41) 50
UNKNOKWN KETONE(12.10) 40
UHKNOWN KETOHE(13.30) 16
UNKHOHN PYRIDINE CPD(18.00)

UHKHOUHNC 4.91)

UNKHOMNC 5.
UNKHOWH( 8.
UHKHOKWNC 8.
UNKHOHNC 9.
UNKNOWN(10.
UNKNOMN{1 0.
UNKNOWNCL0.
UHKNOMN(]L L,
UNKNOHN(]Y.
UNKHOWN(LT .
UHKNOKWN(12.
UNKHOWH(12.
UHKNOKNC 12,
UNKNOMH{13.
DHKHOWN(L 3.
UNKHOHNC1 6.
UNKNOHII(]8 .
UNKHOKN( 26 .
UNKHOHNC 3T .
UNKHOMN( 3.
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TABLE 4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO NOTY CITE
BHL LANDFILLS

S&A REQUEST: 500
{OCATION: BNL LANDFILL LEACHATE
MEDIUM: SURFACE HATER

SAMP NO: BR500014A BR500025A BR500036A

VOLATILE ORGANICS SDG NO: BRN11O16A BRM11O16A BRN11016A
1€1[t74 9] TYPE: GRAB GRAD GRABR

ACETONE 17 B 140 B 81 B
BENZENE 508 3 54
CHLOROETHANE 140 15 12
ETHYLBENZENE 54U 2 J 5U
METHYLENE CHLORIDE 2 4B 5B 6 B
TOLUENE 58 3 J8 21 B
XYLENE (VOTAL) 34 50 5
1,1-DICHLOROETHANE 100 51 5Uu
1,1, 1-TRICHLORDETHANE 110 50 5U
1,2-DICHLORQETHENE 0.7 J 54U 14
2-BUTAHONE 10 U 67 G4
2-HEXANONE 10 U 16 U 47
4-HETHYL -2-PENTAHONE 10 u 15 i3
¥ TETRAHYDROFURAN(10.50) 13 4
% UNKHOHKN KETOHE 81(17.440) ‘ 16 4
¥ UNKHOWN KETONE 82(27.00) 22 J

S8A REQUEST: 507
LOCATION: NEAR BiL CURRENT LDBF
MEDTUM: _GROUND MATER

ELD MEASUREME [a SAMP NO: BRS égél BR50 %2%2 nggg;gg; nggn;ngg BR50705%5 PR507064
CUNDEC 1Y (U U~5%§9C 64% 642

FID/PID (PPH) s 0 0

PH CURITS) 5.8 5.8 6.2 6.6 6.6

TEMPERATURE (DEG C) 13 13 13 13 12 12
___FIELD MEASUREME 15 SAMP NO: BR507077 07088

CONDUCTIVITY (UMHOS 237 23

FID/PID (PPH) 0 0

PH (UNHITS) 6. 6.3

3
TEMPERATURE (DEG C) 15 15
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TABLE 4.3.49 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM
BNL LANDFILLS

DRAFT DO NOT CITE

S&A REQUEST: 507

LOCATION:
MEDTUN:

NEAR BNL CURRENT LDF

GROUND HATER

METALS,

INCLUDING CR+é
{UG/L)

ALUMINUM
ANTIMONY
BARIUM
BERYLLIUM
CALCTUM
CHROMIUM
COBALTY
COPPER
TRON

LEAD
MAGNESTUM
MANGANESE
NICKEL
POTASSIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC

METALS,

INCLUDING CR+6
(U613

ALUMINUM
ANTIMONY
BARIUM
BERYLL IUM
CALCIUM
CHROMIUM
COBALTY
COPPER
IRON

LEAD
MAGNESTUM
MANGANESE
HICKEL
POTASSTUNM
STLVER
SODIUM
THALLTUM

SAMP NO:
SDG NO:
TYPE:

SAMP NO:
SDG NO:
TYPE:

(%]
[«
C @ T o WO Cwow

=1
L=
W e Gl o e

BR5G7011H BR507022H BR5G7033H BR507044H BR507055H BR507066H
BRO0G0O011A BRO0OOOL1A BRO0OO11A BROODO11A BROODO1IZA BROOOOD11A
PUNP PUMP PUMP PUMP PUMP
21 4 40 B 54 52 B 42 383 B
58 U 58 U 65 B 58 U 65 B 58 U
80 B 76 B 319 333 269 277
0.2 B 0.2 U 0.6 B 0.6 B 0.6 B 0.6 B
7880 8050 594040 59600 77800 77200
3.6 B 6.2 B 14 15 12 11
16 u 14 U 45 B 38 B 14 U 14 U
3.1 8 3.3 8 1.9 VU 2.8 B 1.9 U 1.9
822 829 57900 58300 70900 70700
50 U 50 U 53 B 50 U B 5
2670 B 2650 B 21700 21900 17500 17300
2670 2650 5070 5100 2740 2720
24 B 27 B i7 B 14 B 19 B 17 B
24800 24800 18400 18600 16800 16600
2.3 3.5 B 22 B 7.2 8 6.5 B 7.4 B
18600 18800 56500 56000 23708 23400
26 U 26 U 26 U 41 B 26 U 26 U
7.6 8 8.2 8 2B 32 B 28 B 27 B
18 8 19 B 60 31 33 25
BR507077H BR507088H
BROODOX1A BROOOOR1IA
PUMP PUMP
%% 39
58 68
184 ‘211
8.2 0.2
16500 16300
6.3 [
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TABLE 4.5.4‘ ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM
BHL LANDFILLS

DRAFT DO WOT CITE

S&A REQUEST: 507

LOCATION: NEAR BHL CURRENT LDF
MEDIUM: GROUND WATER
SAMP NO: BR507077H BR507088H
METALS, INCLUDING CR+6 SDG NO: BROOOOLILIA BROOOOLXA
(UG6/1 ) TYPE: punMe
VANADIUM 5.9 B 9.4 B
ZIHC 26 42
SAMP NO: BRSO7011E BR507022E BR507833E BR507044E BR507055E BR507066E
EXTRACTABLE ORGANICS SDG NO: BR00GO22B BR0O0O0223 BRODOO22B BRO00022B BROOOD22B BROGO022B
(UG/L) TYPE: U pUMp pPupp BUMP Egﬂﬁ_fz_____
BENZOIC ACID 52 U 51 53 U 22 J J
BIS(2-ETHYLHEXYL)PHTHALATE 5 J 9 J- 80 18 8 J 8 J
BUYTYLBENZYLPHTHALATE 7 BJ 6 BJ 7 BJ 6 BJ 8 BJ 7 BJ
PHEROL 100 10 v 37 11 11 U 10 U
X CAPROLACTAM(13.45) 8 J
¥ CAPROLACTAM{13.48) 16 J
X CAPROLACTAM(13.53) 9 J
¥ HEXAUEDIOIC ACID DIOCYY(25.58) 13
* HEXANEDIBYC ACID DIOCTY(25.62) 21 J
X UNKNOHH HYDROGCARBON(28.77) 15
X UMKHOWMMC 7.45) 18 J 13 4
% UNKNOWNC10.63) 17 3
X UNKNOHN(10.,70) 20 J
*® UNKNOMH(11.85) 93
% UNKHOWH{11.92) 9 J
¥ UNKNOWN(13.08) 13 )
¥ UNKHOKN(13.13) 12 J
X UNKHOWH( 24 .62) 14 J
¥ UNKROHN(25.12) 15 4
¥ 1,1*-BIPHENYL(15.90) 200 J
* 1,1*-BIPHENYL(15.48) 150 J
% I.I'-OXYBIS BENZINE(15.65) 300 J
¥ 1,1'-OXYBISBENZENE(15.73) 220 J
¥ 2-CHLORETHANOLPHOSPHATE(19.70) 22 J
¥ 2-CHLOROETHANOLPHOSPHAT(19.78) 15 J
X 2-METHLY-PENTAROICACID( 8.17) 514
¥ 2-METHYLPENTANOIZ-ACID i5 J
X 2,2,4-TRIMETHYL-1,3-PEN(11.77) 33 4
X 2,2,4-TRIMETHYLL, SPENTA(LL.83) 19 J
¥ 4 METHYL-PEHTANOICACID 8 J
¥ 4-PHENOXYPHERD(19.53) 12 )
¥ 4-PHENOXYPHEHOL(19.47) 13 4
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TABLE 4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT B0 NOT CITE
BNL LANDFILLS

S&A REQUEST: 507
LOCATION: NEAR BNR CURRENT LDF
MEDIUM: _GROUHD WATER

SAMP NO: BR507077E BR507088E

EXTRACTABLE ORGANICS SDG MO: BR000022B BR0O00622B
(UG/L) TYPE: PUMP PUMP

BENZOIC ACID 5 U 52 U

BIS(2-ETHYLHEXYL)PHTHALATE 8 J 7 BJ

BUTYLBENZYLPHTHALATE 1 6 BJ

PHEHOL. 11u 10 U

CAPRDLACTAM(13.45)
CAPROLACTAM(13.48)
CAPROLACTAM(13.53)

HEXANEDIOIC ACID DIOCTY(25.58)
HEXAHEDIOIC ACID DIOCTY(25.62)
UNKHOWN HYDROCARBON(28.277)
UHKNOHNC 7.45)
UNKHOHN(10,63)
UNKHOWH{(10.70)
UNKHOHN(11.85)
UNKNOKN(11.92)
UNKMOKN(13.08)
UNKHOKNC13.13)
UNKNOWN{24.62)
UNKNOHN(25.12)
1,1'-BIPHENYL(15.40)
1,1°-BIPHENYL{15.48)
1,1"-0OXYBIS-BENZINE(15.65)
1,1'-OXYBISBENZENE(15.73)
2-CHLORETHANOLPHOSPHATE(19.7
2-CHLORDETHANOLPHOSPHAT(19.7
2-METHLY-PENTANOICACID{ 8.17
2-METHYLPENTANOIZ-ACID
2,2,4-TRIMETHYL -1, 3-PEN(11.7
2,2,4-TRIMETHYL], 3PENTA(1].8
4-METHYL-PENTANOICACID
4-PHENOXYPHEND(19.53)
4-PHENOXYPHENOL(19.47)

SAMP NO: BRS0O7011A BR507622A BR507033A BR507044A BR507055A BR507066A

VOLATILE ORGAMICS SDG MO: BROD0DO22B BR0O00022B BROODO22B BROG0022B BROOO022B BROODO22B
(UGsL) TYPE: pume piimp PUMP PUMP PUMP : PUMP
BENZENE 5 U 5 U 4 J 5 6 7
CHLOROBENZENE S U 50 14 2 J 19 19
CILORDETHANE 10 U 10 U 130 110 54 38
CHLOROFORH 5 2 4 54 5y 5 U 5u
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TABLE 4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO MOT CITE
BNL LANDFILLS
S&A REQUEST: 607
LOCATION: HNEAR BHL CURRENT LDF
MEDIUM:  GROUND WATER
SAMP NO: BRS07011A BR50G7022A BR5G7033A BR507044A BR507055A BR507066A
VOLATILE ORGANICS SDG NO« BROODO22B BROODO22D BRO0O00228 BRO(0O02ZB BREOOG22B BROGOD22B
(UG/L) TYPE: PUNP ] pUMP b
ETHYUBENZENE 5 5 U 7 4 J 3)
METHYLENE CHLORIDE 11 54 & 6 7 12
TOLUENE 5 U 3J 8 9 12 14
1,1-DICHLOROETHANE 54 5 U 17 15 50 5 U
X UHKNOHN( 9.27) ; ; 16 J
% UNKNOMH( 9.30) 16 J
SAMP NOs BR5O7077A BR5070884A
VOLATILE ORGAHICS SDG NO: BROODO22B BR000022B
{UGsL) TYPE: pump PUMP
BENZENE 50 50U
CHLOROBENZENE 5 U 54y
CHLOROETHANE 10 U 5 J
CHLOROFORM 5 U 5 U
ETHYLBENZENE 5 U 5 U
METHYLENE CHLORIDE 7 5 U
TOLUENE 54 49
1,1-DICHLORGETHANE 5 U 54
X UNKNOWNC 9.27)
% UHKNOHNC 9.30)
SAMP NO: BR5070111% BRSG70114 BR507011K BR5070221 BR507022J BR507622K
RADIOCHEMISTRY SDG MOy 614 ‘ 013 015 014 013 015
(PCY/L) TYPE: pUMP PUMP PUMP BUMP PUMP
H-3 - 218 104
PU-238 -0.0073% §.0053
PU-233 0.015 6.0079
SR-90 1 1.3
SAMP NO: BRS07033% BR507033) BR507033K BR5070441 BR507044J BR507044K
RADIOCHEMISTRY SDG NO: D14 013 015 014 013 015
(PCIsL) TYPE: PUMP punp PUMP il PUNP
-3 3150 3260
PU-238 0 0.017
PU-239 0.01 ~0.0057
5R~-90 4 4.4
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TABLE 4.3.4 AHNALYTICAL

DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM

BHL LANDFILLS

DRAFT

DO NOT CITE

S8A REQUEST: 507

LOCATION: NEAR BNL CURRENT LDF
MEDIUM: GROUND HATER
SAMP NO: BR5070551 BR507055) BRS507055K BR5070661 BR507066J BR507066K
RADIOCHEMISTRY SDG NO: 014 013 015 014 013 015
(PCIzL) TYPE: puMp pump PUMP PUMP puMp PUMP
H-3 6240 6740
PU-238 0 ~0.035
PU-239 0 0.025
SR-90 2.9 3.9
SAMP NO: BR50706771 BR5070773 BR507077K BR507088X BR507088J BR507088K
RADIOCHEMISTRY SDG NOs 014 013 015 014 013 015
(PCIsL) TYPE: PUMP PUMP PUMP PuMp PUMP puUMp
H-3 425 28
PU-238 0.011 0.039
Pu-239 -0.0036 -0.015
SR-90 2.2 G.98
S3A REQUESY: 508
LOCATION: AT THE WELLS TO BE INSYALLED UPGRADIENT & DOWNGRADIENT OF BNL CURRENT LANDFILL
MEDIUM: SOIL
FIELD MEASUREMENTS SAMP NO: BR5080 BRS0BOS7 ng§u§o%§ BR508D8Y gg:ggggg BR508103
FID/PID (PPM) 7 140 i8 2.4 20 20
RADIOACTIVIT (CPM) 0 0 0
RADIOACTIVIT (UREM/HRD 20 20 20
SAMP NO: BR588056D BR508067D BR508078D BR508089D BR508090D BR508103D
METALS, INCLUDING CR+6 SDG NO: BR508056D BR508054D BR508056D BR508056D BR508056D BR508056D
{MG/KG) TYPE: GRAB GRAB GRAB B G GRAB
ALUMINUM 7630 4080 1750 1680 1020 1130
ANT IMONY 12 UN 5.9 UN 6.8 UN iowv 55 N 8.3 UN
ARSENIC 16 U 8.2 U 9.3 U 14 U 16 B 12 U
BARIUM 22 B 20 B 0.2 U 6 B 5.3 B 4.3 B
BERYLLIUM 0.06 U 0.1 B 0.02 U 0.04 U 6.03 U 0.03 U
CALCIUM 308 B 201 B 90 B 56 B 118 8 125 B
CHROMTI UM i6 7.9 3.7 279 2.8 2.2
COBALT 2.8 v 3.2 8 2.8 B 2.5 u 2 u 2 v



TABLE 4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO NOT CITE

BNL LANDFILLS

iy

S8A REQUEST: 508
LOCATIOGN: AT THE WELLS TO BE INSTALLED UPGRADIENT & DOWNGRADIENT OF BNL CURRENT LANDFILL
RERTLM:  SOTE
SAMP NO: BRS0B0S6D BRS08067D BR508078D BR508089D BR508090D BR508103D
METALS, INCLUDING CRté SDG NO: BR508056D BR508056D BR5G8US6D BR508056D BR508056D BR508056D
{MG7KG) TYPE: GRA GRAB
COPPER 9.3 7.2 . 4.2 B 3.4 B 3.1
IRGN £920 6850 3840 2400 1520 1680
LEAD 11 B 3.18B 5.8 4 8.8 U 7.2 0 7.1 0
MAGNESTIUM 12940 1110 400 B 279 B 217 B 247 B
MANGARESE 50 167 134 182 28 29
HICKEL 5.8 8 5 2.4 8 3.7 8 2.7 B 1.8 B
POTASSIUM 542 B 526 197 B 152 B 117 B 115 B
SILVER 4.2 B 3B 1.3 8 1.3 B 18 6.9 B
SODIUM 45 B 37 B 24 B 19 B 20 B 20 B
THALL TUM 7.6 B 2.6 U 3u 4.6 U 3.7 4 3.7 U
VANADIUM 18 14 6.6 5.5 8 4.7 B 4.4 B
ZINC 16 14 6.5 4.9 4 4.2
SAMP NO: BR50B056C BR5080847C BR508078C BR508089C BR5080690C BR508103C
EXTRA?E%B&&)DRGANICS ?egENOx gROOBO?ZB ggggODZZB BRGOOO22B BRODOO22B éROOOBZZB BRO0OG22B
ACENAPHRTHENE 760 U 300 U 80 1360 710 U 630 U
BIS(2-ETHYLHEXYL YPHTHALAYE 140 J 210 J 170 J 690 U 710 U 6980 U
N-NITROSO-DI~-N-PROPYLAMINE 760 U 300 U 780 U 470 J 710 U 698 U
PENTACHLOROPHENOL 3700 U 3900 U 3808 U 4000 3500 U 3400 U
PHENGL 760 U 800 U 786 U 25060 710 U 6906 U
PYRENE ) 160 U 800 U 7806 U 33060 710 4 690 U
1,2,4-TRICHLOROBENZENE 760 U 860 U 780 U 1560 710 U 690 U
1,4-DICHLOROBENZENE 760 U 800 U 1840 U 1708 710 U 630 U
2-CHI.GROPHENGL 766 U - 808 U 780 U 2208 710 b 690 U
2,4-DINITROTOLUENE 760 U 800 U 780 U 11006 710 U 6930 U
G-CHLORO-3-METHYLPHENOL 760 U 800 U 780 U 2760 710 U 690 U
¥ TRIETHYLENE GLyCOL 6500 J
¥ TRIETHYLENE GLYCOL(12.92) 3900 J
¥ UHKNOWN GLYCOL(19.98) 4900 J
% UNKHOWH GLYCOL(22.83) 870 J
¥ CONKHOMHC 8.28) 380 J }
¥ UNKHOHNC 9.063) 360 4 520 J
* UNKNOHN(14.08) 3600 J
% UNKHOWN{16.37) 1300 J
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TABLE 4.3.4 ANHALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4

BNL LANDFILLS

DRAFT DO NOT CITE

S&A REQUEST: 508
LOCATION:

MEDTUM: SO

AT THE WELLS TO BE INSTALLED UPGRADIENT & DOWNGRADIENT OF BNL CURRENT LANDFILL

VOLATILE ORGANICS
(UG/KG)

ACETONE

METHYLENE CHLORIDE
TOLUENE

1,1, 1-TRICHLORDETHANE
2-BUTANONE

RADIOCHEMISTRY
(PCIZKGR)

H-3
PU-238
PU-239
SR-90

RADIOCHEMISTRY
(PCI/KGD}

H-3
PU-238
PU-239
SR-90

RADIOCHEMISTRY
(PCI/KGD}

H-3
FU-238
FU-239
3R-90

SAMP NO:
SDG NO:
TYPE:

SAMP NO»
SDG NO:
TYPE:

SAMP NOs
SDG NO»
TYPE:

SAMP NO:
SDG NO:
TYPE:

BR50B056A BR508067A BR508078A BR508089A BR508090A BR508103A
BR0O0G0022B BR0000223 BROD0022B BR0OO0022B BR0O0O0D22B -BRO00022B
GRAB GRAB GRAB GRAB GRAB
7 1200 60 66 23 Y 86
400 1400 360 B 110 130 82
4 J 600 U 12 U 11 U 11 v 11 v
88 600 U 85 B 37 48 24
140 1200 U 160 129 110 130
BR50BOSSE BR508O56F BR508056G BR508067E BR508067F BR5080676
814 013 015 814 013 g15
GRAB GRAD GRAB GRAD GRAB GRAD
~4446 -393
0.11 0.45
0.9026 .52
100 45
BR508078E BR508078F BR508078G BR508089E BR508089F BR508089G
814 013 015 014 G613 015
GRAD GRABR GRAD GRAB
-678 ~-163
-0.029 8.19
-0.2% 0.35
47 25
BR508090E BR5080%0F BR5080906 BR508103E BR508103F BR5081036G
014 013 015 014 013 015
GRAB GRAB GRAB GRAB GRAB GRAB
-~509 -285
0.42 0.033
0 0.099
57 28
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TABLE 4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENYAL PROBLEM 4 DRAFT DO NOT CITE
BNL LANDFILLS

S&A REQUEST: 508
LOCATION: AY THE HELLS TO BE INSTALLED UPGRADIENT & DOWNGRADIENT OF BNL CURRENT LANDFILL
MEDIUM: SURFACE HATER

SAMP NO: BR508114F

METALS, INCLUDING CR+6 SDG NG: BROOOOL1A
(U6/71) TYPE: RINSA
CALCIUN 78
COPPER 4.8 B
TRON 58 B
MAHGANESE 4,2 8
SADIUH 298 B
VANADIUM 4.7 B
ZINC 5.6 B
SAMP ND: BR50B114E
EXTRACTABLE ORGANICS SDG NO: BR0O0O0022B
(ug/L TYPE: RIN
BIS(2- ETHYLNEXYL)PHTHALRTE 126
BUTYLBENZYLPHTHALATE ~16-B
% t,H-DIETHYL-3-METHYLBEN(17.86) 46 J
SAMP NO: BR508114A
VOLATILE ORGANICS SDG NO: BR000022B
(UG/KG) TYPE: RIHSA
CHEGROFORM
METHYLENE CHLORIDE 86
1,1,1-TRICHLORBETHAN