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National Bureau of Standards 
National Enforcement Investigation Center 
Nanoarams 
Nicker 
National institute for Occupational Safety and Health 
Nanometers 
National Oceanic and Atmospheric Administration 
Navd Ordnance Disposal Area 
Nitrate 
Not required 
NavaJ Reactor Facility 
National Reactor Testing Station 
Oil and grease 
O-decy lsiiane 
Organic Moderated Reactor Experiment 
Oak Ridge Gaseous Oiffusion PIant 
Oak Ridge Nationai Laboratory 
Occupational Safety and Heaith Administratian 
Organic vapor analysis 
Pesticide/PCB 
Lead 
Pesticide method biank 
Polychlorinated biphenyl 
Tetra-, penta-, hexa-, hepta-, and octachlorinated dibenzo- 
p-dioxin 
PicoCuries 
PicoCuries per gram 
PicoCuries per kilogram 
PicoCuries per liter 
PicoCuries per milliliter 
Performance evaluation 
Pentaerythritol tetranitrate 
Photoionization detector 
Pitfsburgh Naval Reactor Office 
Phosphate 
Parts per billion 
Parts per million 
Parts per trillion 
Process Experimental Pilot Plant 
Plutonium 
Polyvinyl chloride 
Quality assurance 
Quality assurance/quality control 
Quarterty blind 
Quality control 
Correlation coefficient 
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Rad. ar RAD 
RGRA 
RDX 
RESL 
RPD 
RRF 
RSD 
RT 
RWCF 
S U  
s=l (DCB) 
S 1 (N BE) 
SI (Toe) 
S2(8FB) 
$2(%BP) 
SS(DCE) 

S3UPH) 
SCo(PHL) 
S5(ZFP) 
SSp3P) 
SA16 
SAS 
SSLK 
SC 
SCBA 
SB 
SDG 
SPS 
SIUS 

s04- 
SOP 
SOW 
SPCG 
SP€RP 
SWC 
ss 
SSTD 
STD 
STF 
STP 
SV 
sw 
SepF (Extraction) 
Sonc (Extraction) 

SMC;! 

Radionuclides , radioactivity, or radiological 
Resource Conservation and Recovery Act 
Hexahydro-lJ3,5-trinitro-l ,3,5-triazine or cyclonite 
Radiological and Environmental Sewices Laborataq 
Relative percent difference 
Relatiwe response factor 
Relative standard difference 
Retention time 
Radioactive Waste Concentratigan Facility 
Sampling and analysis 
Pesticide surrogate comp~und (Dibutylchllorendate) 
Semivolatile surrogate compound (Nitrobenzene-dS) 
Volatile organic surrogate compound (Toluene-d8) 
Volatile organic surrogate compound (Bromoflusrobenzene) 
Semivolatile surrogate compound (2-Fiuarobiphenyl) 
Voiatile organic surrogate compound 
(1,2 Dichlsroethane-d4) 
Semivolatile surrogate compound Verphenyl-d 14) 
Semivolatile surrogate compound (Phenol-dS) 
Sernivoiatile surrogate compound (2-Fluorophenol) 
Semivolatile surrogate compound (2,4,6-fribrsmopBsenol) 
Science Applications International Corporation 
Special Analytical Services 
Semivolatile method blank 
Surrogate compounds 
Self contained breathing apparatus 
Standard deviation 
Sample delivery group 
Special lsotspe Separation 
International System of Units 
Specific Manufacturing Capability 
Sulfate 
Standard operating procedure 
Statement of work 
System performance check compounds 
Special Power Excursion Reactor Tests 
Solvent refined coal 
Suspended soils 
Semivolatile standard 
Standard 
Security Training Facility 
Sewage Treatment Plant 
Semivolatile organic compound 
Surface water 
Separatory funnel extraction 
Sonication extraction 



TAN 
TAT6 
TBP 
TC 
TCA 
TC8 
TCDD 
TCE 
TCL 
TClP 
TCTNB 
TDS 
Tetryl 
TIC 
TiCH 
TIC? 
TlMS 
TIP 
TMI 
TNT 
TOC 
TOP0 
TRA 
TREAT 
TRU 
TSCA 
TSF 
2,4D 
2,4-DNT 
2,8-DNT 
2,4,5-T 
2,4,5-TP 
2NZN 
U 

VBLK 
VOA 
VQC 
vol 
VSTD 
W 
WCF 
WEC 
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Test Area North 
Triamino-trinitro- benzene 
Sernivolatifes organics protocol 
Target compound 
Trichloroethane 
Trichlorobenrene 
2,3,7,8-Tetrachloro-Dibenzo (p) Dioxin 
Trichloroethylene 
Target compound list 
Yoxic characteristic leaching procedure 
frichloto-trinitro-benzene 
Total dissolved solids 
N-nethyl-N-2,4,6-tetrani~oanaline 
Tentatively identified compound 
Total identifiable chlorinated hydrocarbons 
Total ion current profile 
Thermal ionization mass spectrometry 
PhotoVac OVA instrument 
Three Mile Island 
2,4,6-trinitrotolue~e 
Total organic carbon 
Trimtylphosphine oxide 
Test Reactor Area 
Transient Reactor Test (Facility) 
Transuranic 
Toxic Substance Control Act 
Technical Support Facility 
2,4-Dichlorophenoxy acetic acid 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
2,4,5Trichlorophenoxy 
Propionic acid (Silvex) 
2 & (Normal) Zinc acetate 
Uranium 
Micrograms 
Micrograms per kilogram 
Micrograms per liter 
United States Geological Survey 
Volatile organic method blank 
Volatile organic analysis 
Voiatile organic compound 
Volume 
Volatile organic standard 
Tungsten 
Waste Calcining Facility 
Westinghouse Electric Corporation 



4 
WlNCQ 
WlPP 
WMO 
WWRTF 
Y 
Zn 
PPPR 
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Percent relative weight abundance 
Westing house Idaho Nuclear Corporation 
Waste Isolatbn Pilot Plant 
Waste Management Office 
Water Reactor Research Facility 
Yttrium 
zinc 
Zero Power Physics Reactor 

mi i 
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LI 
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N 
S 
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A 
As 
AV 
C 
cv 
F 
P 
T 
NR 
A€ 
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8 
C 
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J 
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iNORGANlC ANALYSIS DATA FLAGS 

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

QA/Qc Qualifiers 

Value estimated or not reported because of the presence of 
interference 
Duplicate injectbn 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 

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 

ORGANIC ANALYSE DATA RAGS 

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 anafysis at a secondary dilution factor 
Wildcard flags (see explanation in Sect. 4.2.2.2) 
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1.0 INIRODUCT(0N 

This document presents the Department of Energy’s (DOE’S) Environmental 
Survey with field and analytical data collected by the Oak Ridge National 
Laboratory (ORNL) Sampling and Analysis Team at the Idaho National 
Engineering Laboratory. Sampling activities at the IN EL site were initiated 
during the week of June 13, 1988. Analyses of these samples were essentially 
completed by December 1988. 

NOTE 

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

This INEL Sampling and Analysis Data Document includes information from the 

DOE Environmental Survey Sampling and Analysis Plan for the INEL Site (Ref. 
1-1) and field and analytical data. Please refer to the August 1987 DOE 
Environmental Survey Manual (Ref. 1-2) 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 
INEE environmental setting, please refer to the INEL Preliminary Report for the 

DOE Environmental Survey (Ref. 1-3) and the DOE Environmental Survey 
Sampling and Analysis Plan for the INEL Site. 

Volume I 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 
describes how to evaluate the sampling and analysis data and presents the main 
data on each environmental problem. Quality assurance (QA) data are presented 
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and discussed in Chapter 5.8. References and bibliographic information are 
included in Chapter 6.0. 

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

1 .I Site Sampling and Analysis 

Oak Ridge National Laboratory was designated by DOE to provide a sampling 
team for the INEL Site and to perform the required 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 INEL 
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 prablem. 

During the on-site portion of the INEL Survey (September 14 through October 2, 
1987), meetings were held between members of the Survey Team and the leader 
of the INEL Sampling and Analysis Team to discuss required sampling and 
analytical needs. A draft list of sample requests was provided to ORNL’s INEL 
Sampling and Analysis Team Leader in November 1987. The Survey Team revised 
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this list during a joint meeting with Sampling Team members in December 1987. 
The INEL Sampling and Analysis Plan (issued June 3, 1988) was based on the 

revised sample requests that resulted from the December 1987 meeting and 
continuing dialogue between DOE, ORNL, and the Survey Team technical 
specialists. 

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 { N E 1  Site (see Figures 1.1 and l .la) located near 
Idaho Falls, Idah. 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 lNEL 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 INEL sampling 
personnel. The chromium +6 analysis was completed at the INEC by EG+G Idaho, 
Inc., personnel. The short analytical holding time (24 hrs) precluded shipment to 
another laboratory, and the analysis method used was under development at the 
INEL. 

This INEL 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 are addressed or considered before the next 
draft is issued. 
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INEL 

N 

Figure 1.1. INEL Site M a p  (Primary Facilities) 
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Figure 1.1 a The INEL Site Vicinity Map 
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I 1 I 
QNToxics: W. Downey 
Surface Water: J. Swet 

Air: T. Koss 
Radiation: E. Harr, D. Dougherty 

Wade Management: J. Scholl, D. Woriey 
Inactive Waste Site: W. Levitan, K. Sishelstiel 

Oak Ridge 
Environmental 

survey Progmm 
R. 8. Fitts (ESD) S. 6;. Hildebwnd (ESD) 

D. C. Parzysk (ECH) 
B. E. Reichle (ESD) 
W. Do Schults (ACD) 
d. T. Bradbury (ACK) 

1 ANL Analytlcal Team 
Organics - P. C. Lindahl 

lNEb Analytlcal Team 
Chromium4 Analyses Volatiles/Semivolatiles - 8. Hidy 

I I 

Legend: 

ORNL - Oak Ridge National Laboratory 
ACD - Analytical Chemistry Division - ORNL 
ACK - Analytical Chemistry Department - ORGDP 
ECH - Environmental Compliance and Health Protection Division 
ESB - Environmental Sciences Division 
QD - Quality Department 
560 - Battelle-Columbus Division 
ANL - Argonne National Laboratory 

Figure 1.2. DOE Leaders, Team Leaders, and 
Sampling and Analysis Teams for fNEL 
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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 could just as effectively accomplish its 
objective of modifying the findings contained in the Environmental Survey 
Preliminary Report for this site by reviewing the data appeasing 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 Manlmai and other section 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. meld sampling protocols and analytical methods have been 
deveioped and documented in the DOE Environmental Survey Manual (Ref. 1-2). 
Appendices D and E of the DOE Environmental Survey Manual provide detailed 
technical descriptions of the sampling and anaJytical methods described in the 
following sections. 

Sampling and analytrcaf terns used sampling protocois developed by the 
American Society for Testing Materials (ASTM), The National Bureau of 
Standards (NBS), and the US. 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 (i.e., E4.2.1 refers to Section E4.2.1, “Sample Container Immersion,” of 
Appendix E of the DOE Environmental Survey Manual). Section 6.0 of this data 
document contains a bibliography of sources and references used to develop and 
perform analyses. 
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3.1 Field Sampling Methods 

3.1.1 Surface Water Sampling Methods 

3.1.1.1 Immersion Method 

The immersion method was the preferred method for collection of grab samples 
from shallow streams, ponds, and effluent streams. The sample bottle was 
submerged below the water surface with the opening oriented upstream. The 
sample was collected, preserved, capped, and rinsed with deionized water 
(Sampling Method: Reference E4.2. I ,  "Sample Container Immersion"). 

3.1.1.2 Time Composite Sampling 

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

3.1.1.3 Volatile Organic Compounds by Vial 

Grab samples for volatile organics were collected by submerging a 40-mL vial 
with a Teflon-coated septum in water. The vial was slowly submerged, upside 
down, in the water. The sample was then collected by righting the vial. The 
vial was removed from the water, capped, and inverted to check for air bubbles. 
A lack of bubbles verified an intact sample. It was then rinsed, wiped, labeled, 
and packed (Sampling Method: Reference E4.2.3A1 "Volatile Organic Compounds 
by Vial"). 
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3.1.1.4 Volatile Organic Compounds by Dipper 

A grab sample for volatile 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 (Sampling Method: 
Reference E4.2.38, "Volatile Organic Compounds by Dipper"). 

3.1 -2 Groundwater Sampling Mettxxls 

3.1 -2.1 Purging Wells 

Grab samples from developed wells were taken after using an electronic sounder 
to indicate the depth to water level and calculating the well volume. Typically, 
a submersible pump was used to purge the well of 3 to 5 well volumes. Well 
purging ensured that a sample representative of the groundwater was secured.. 
As the well was being purged, the purged water was monitored for temperature, 
conductivrty, and pH. When these parameters stabilized, they indicated that the 
water being pumped was most likely from the aquifer and not the well casing. 
Types of pumps used for purging wells included peristaltic pumps (shallow wells) 
and bladder pumps (Sampling Method: Reference E4.4.4.1, "Purging and Sampling 
with a Submersible Pump"). 

3.1 -2.2 Groundwater Sample Collection 

Well samples were collected from wells after adequate purging and stabilization 
of field parameters. Samples were then collected from the pump discharge or 
bailer (narrow bucket with check valve). 

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 
filter breakthrcmgh (Sampling Method: Reference E4.4, "Groundwater"). 

3.1 -2.3 field Measurements 

Unless otherwise noted in the specific environmental problem descriptions in 
Chapter 4.0, Horiba or Yellow Springs instruments were used to monitor 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. The reduction-oxidation potential of samples was determined with a 
standard millivolt meter using a silver-silver chloride (Ag-AgCI)-platinum or 
calomel-platinum electrode system (Sampling Method: Reference E4.5, "Field 
Measurements"). 

3.1.3 Solids 

The methods used for solids sampling (soils, sludge, and sediments) were designed 
to account for the heterogeneous composition of such solids. Several grab 
samples from selected locations 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 (Sampling Method: 
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Reference E5.0, "Solids"). In instances where the media to be collected were 
limited in distribution (e.g., sediment), grab samples were collected until a 
suitable volume was obtained. 

3.1.4 Surface Sails 

The top 3 inches (in.) of soil (with stones and vegetation removed) were 
collected using stainless steel spoons, spatulas, etc.; pooled; and placed in sample 
bonles. 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, subsamples were systematically collected at random 
along the centerline of the trench. For spill areas, the subsamples were 
obtained from heavily stained areas; for large surface areas, a simple random 
grid was used to ensure a representative sample ,(Sampling Method: Reference 
E5.1, "Surface Soils"). 

3.1 -5 Subsurface Soils 

Subsurface soil samples [less than 50 feet (ft) in depth] were collected using a 
variety of techniques. Augers, core samplers, and drive tubes with split-spoon 
samplers were used as soil conditions dictated. Soil cores were preferable to 
augered samples, but were useful only in areas where gravel/cobble was not 
abundant and where there were no high hazard wastes (Sampling Method: 
Reference €5.2, "Subsurface Soils"). 

3.1.6 Auger and Thin-Wall Tube Samphg 

Following augering to a desired sample depth, samples were collected by 

removing the auger and replacing it with a tube corer. The corer was lowered 
into position at the sample depth, forced into the soil, and the sample collected. 
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When the soil contained cobble which precluded use of the corer, the samples 
had to be collected directly from the auger. 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 (Sampling 
Method: Reference E5.2.1, "Subsurface Solid Sampling with Auger and Thin-Wall 
Tube Sampler"). 

3.1.7 Core Sampling 

The core tube was driven into the ground to a desired depth, withdrawn, and the 
sample placed in an aluminum tray. The core was then examined with field 
survey instruments for radioactivity 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 botttles. This 
procedure was completed three additional times to collect a total of three 
composite samples (Sampling Method: Reference E5.2.2, "Core Sample"). When 
sampling boreholes that penetrated the soil 10 ft or more, split-spoon samples 
were taken. The contents of the split-spoon were screened for VOCs and 
radioactivity. Immediately following screening, the VOC samples were taken. 
Following collection of the VOC samples, the split-spoon sample was emptied into 
a stainless steel pan and homogenized. The remaining samples were then taken 
from this composite. 

3.1.8 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. 
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Sludge and sediment were usually sampled using a scoop if the liquid layer over 
the material was shallow (Sampling Method: Reference E5.3, “Sludges and 
Sediments”). 

3.1.9 scoop Sampling 

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

The scoop method was used to collect a composite sample by inserting the scoop 
and removing a sample. For sludge exposed to air, the first 1 to 2 centimeters 
(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 
(Sampling Method: Reference €5.3.1, “Scoop”). 

3.1 -10 Photoionization Detector (PID) and flame Ionization Detector (AD) 

When used, the PI0 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 
spanned to the resultant concentration and periodically checked throughout the 
sampling procedure. In sampling, the soil core was removed from the bore hole 
and a portion placed into a container to prevent loss of volatiles. The remaining 
portion was placed into a container fitted with a gas-tight sampling port. After 
10 to 20 minutes (min), the PID sampling tube was inserted into the container 
through the port and the vapor concentrations measured. The results were 
recorded as “ppm benzene equivalent.” The depth with the highest PID 
measurement was sefected for sample submission and the portion previously 
placed in the container to prevent loss of volatiles constituted the sample. 
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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 csntaining 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 to the 
FID, and then "locking" the instrument dials. This ensured that the readings on 
the FID were correct. 

3.1 1 1 Soil Gas Collectian 

Soil gas samples for the determination of volatile organic compounds were 
collected by the active method. The active method utilizes a pump for the 
continuous withdrawal of subsurface gases with syringe sampling and Q & gas 
chromatography (GC) analysis, or the subsurface gases are pumped through 
adsorbent tubes and analyzed in the laboratory by GC. The active sampling 
method is preferred because the zone of sampling is effectively enlarged by the 
moving air stream, thereby providing a more representative sample from the 
interstitial spaces. Soil gas sampling at INEL was accomplished by the active 
method, with the sample tubes returned to 6RNb for analysis by GC. 

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

3-8 
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3.1.12 Field WmctMy Measurements 

... 

Field radioactivity 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 the site. 

3.2 Anatytical Methods 

Descriptions of the methods outlined in Sect. 3.2 are found in Appendix D of the 
DOE Environmental Survey Manual uniess otherwise noted. 

3.2.1 Organic Analysis Methods 

3.2. I .  1 Vo&-le Organics 

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

Vofatile organics are purged from an aqueous sample or a mixture of soil and 

distilled water at ambient temperature using an inert gas. The vapor is swept 
through a sorbent column where the volatiles are trapped. After purging is 

completed, the sorbent column is heated and backflushed with the inert gas to 
desorb the volatiles onto a gas chromatograph (GC) column. The GC is 
temperature programmed to separate the volatiles, which are then detected with 
a mass spectrometer. (I)  elution of 
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Table 3.1. Anafytes Determined by CLP Volatiles Analysis Method 
Contract. Required 
DetectbR Limitsa- 

Water Low Sol/SedimentbSc 
Analyte CAS Number (UG/ L) (ua /kg) 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 

Acetone 
Carbon disulfide 
1,l -Dichloroethene 
1 1 -Dichloroethane 
1,2-Dichlorsethene (total) 
Chloroform 
I ,2-Dichloroethane 
2-Bubanane 
1,1,1 -Prichlosoethane 
Carbon Tetrachloride 
Vinyl acetate 
Bromodichlorornethane 
1 I 1,2,2-Tetrachforoethane 
1,2-Dichloropropane 
cis-1,3-Dichloroprspene 
Trichloroethene 
Dibromochloromethane 
1 I 1,2-Trichloroethane 
Benzene 
t r a w l  ,3-Dichloropropene 
Bromoform 
2-Hexanone 
4-Methyl-2-pentanone 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylenes (total) 

74-87-3 10 10 
74-83-9 10 10 
7568-4 10 10 
75-00-3 10 10 
75-09-2 5 5 

67-64- 1 
75-1 5-0 
95-35-4 
75-35-3 

540-59-0 
69-66-3 
109-86-2 
78-93-3 
7 1 -55-6 
56-23-5 

108-85-4 
75-27-4 
79-34-5 
78-87-5 

10061 -01 -5 

79-0 -6 
124-48-1 
79-00-5 
71 -43-2 

10061 -02-6 
75-25-2 

59 1 -78-6 
1 08-1 Q-1 
127-1 8-4 
108-88-3 
108-90-7 
100-41 -4 
100-42-5 
133-02-7 

18 
5 
5 
5 
5 

5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 

5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
5 
5 
5 
5 
5 
5 

5 
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Table 3.1. Analytes Determined by CLP Volatiles Analysis Method (Continued) 

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 (CROL) for volatiles at medium levels in 
soil/sedirnent are 100 times the listed CRDt for volatiles at low levels in 
scail/sediment. 
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the sample component at the same GC relative retention time as the standard 
component, and (2) correspondence of the sample component and standard 
component mass spectra. A combined search of the 1985 National Bureau of 
Standards (NBS) and Wiley Mass Spectral 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 sf sample collecti~n. Samples which may exceed this 
holding time can still provide useful information, as long as the data are 
interpreted with caution, 

321.2 Semivolatile Organics 

Semivolatile organic contaminants in low- and medium-level concentration 
samples of water, soil, or sediment were determined using the 7/87 CLP SOW and 
Appendix D of the DOE Environmental Survey Manual. The method described in 
these two sources is appropriate for the determination of a number of organic 
compounds that are partitioned into an organic solvent and are amenable to gas 
chromatography. The target compound list (TCL) and required detection limits 
specified in the DOE Environmental Survey Manual are listed in Table 3.2. 

Semivolatile organics are serially extracted from aqueous samples with methylene 
chloride at a pH greater than 11, and again at a pH less than 2. The methylene 
chloride extracts are dried and concentrated separately. Low-level soil samples 

3-1 2 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Table 3.2. Analytes Determined by CLP Semivolatiles Analysis Method 

Contract Required 
Detection Limitsa- 

Water LOW soil/sedirnentblC 
e CAS Number fua/ L) (w/ka) 

35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 

49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 

59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 

48. 

Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-DichIorobenzene 
1,4-Dicblorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-methyl phenol 
bis(2-Chloroisopropyl) ether 
4-methyl phenol 
N-Nitrosodi-n-propy lamine 
Hexachloroethane 
Nitro benzene 
lsophorone 
2-nitro phenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1 ,2,4-Trichloro benzene 
Naphthalene 
4-Chloroaniline 
H exac h lo ro b u tad i ene 
4-ChIoro-3-methylphenoI 
(para-chiao-rneta-cresol) 
2-Methylnaphthalene 
Hexachlorocydo pentadiene 
2,4,6-Trichloropheno1 
2,4,5-Trichlorop henol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthalate 
Acenap hthylene 
2,6-DinitrotoJuene 
3-Nitroaniline 
Acenaphthene 

108-95-2 
11 1-44-4 
95-57-8 

541 -73-1 
106-46-7 
100-51 -6 
95-50-1 
95-48-7 

39638-32-9 
106-44-5 
621 -64-7 
67-72- 1 
98-95-3 
78-59-1 
88-75-5 

105-67-9 
65-85-0 

11 '1-91-1 
120433-2 
1 20-82- 1 
91 -20-3 

106-47-8 
87-68-3 

59-50-7 
91 -57-6 
77-474 
88-06-2 
95-95-4 

88-74-4 
131-11-3 
208-96-8 
606-20-2 
99-09-2 
83-32-9 

91 -58-7 
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10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
50 
10 
50 
10 
10 
10 
50 
10 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1600 
330 
330 
330 
330 
330 
330 

330 
330 
330 
330 

1600 
330 

1600 
330 
330 
330 

1600 
330 
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Table 3.2. Analytes Determined by CW Sernivolatiles Analysis Method 
(Continued) 

Contract Required 
Detection Limitsa- 

Water Low Soil/SedimentbJc 
Anafirte CAS Number [ua/L) (ua / kg) 

70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 

89. 
90. 
91. 
92. 
93. 
94 0 

95. 
96. 
97. 
98. 
99. 

88. 

2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,l -CPinitrotoluene 
Diethyl phthalate 
4-Chlsrophenyl phenyl ether 
Fluorene 
4-Nitroaniline 
4,6-Binitro-2-mebhylphenol 
N-NitPossdiphenylamine 
4-Brsrnophenyl phenyl ether 
H exachloro benzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butylbenzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo (a)anthracene 
Chrysene 
bis(2-ethy%hexyl) phthalate 
Di-n-ociylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzs(a)pyrene 
Indeno(l,2,3-cd)Pyrene 
Bibenzo(a, h)anthracene 
Benzo(g, h,i)perylene 

51 -28-5 50 1600 
100-02-9 50 1600 
132-64-9 10 330 
121-14-2 10 330 
84-66-2 10 330 

7805-72-3 10 330 
86-73-7 10 330 

1 00-0 1 -6 50 1600 
534-52-1 

101 -55-3 
1 18-74-1 
87-88-5 
85-01 -8 

1 21%- 1 2-7 
84-74-2 

206-44-0 
129-00-0 

91-94-1 
56-55-3 

21 8-01 -9 
117-81-7 
1 1 7-84-0 
205-99-2 
207-08-9 
50-32-8 

193-39-5 
53-70-3 

191 -24-2 

88-30-6 

85-68-7 

50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

60Q 
330 
330 
330 
600 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
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 re uired detection limits (CRBL) for semivolatiles at medium 
levels in soil9sediment are 60 times the listed CRDL for semivolatiles at low 
levels in soil/sediment. 
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are mixed with anhydrous powdered sodium sulfate and seriaily extracted with 1:l 

methylene chloride/acetone using an ultrasonic probe. The methylene chloride 
and extracted semivolatile organics are then collected by decanting and 
concentrated. All extracts are stored at 4oC 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%. Target compounds are identified on a cross-correlation basis 
of: (1 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 €PA 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 7 days of sample collection; soil samples must 
be extracted within 14 days. Samples that have exceeded this holding time can 
stili provide useful information as long as the data are interpreted with caution. 

3.2.1.3 Pesticides/Poiychlorinated Biphenyls 

Pesticides and polychlorinated biphenyls (PCBs) in low- and medium-level 
concentration water, soil, or sediment samples were determined using the 7/87 
CLP SOW and the DOE Environmental Survey Manual. The analytical method 
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described in these two sources involves extraction of the chlorinated hydrocarbon 
contaminants from the environmental matrices with methylene chloride, 
concentration of the extracts, and the analysis of the extracts on a gas 
chromatograph/electron capture detector (GC/ECB). If pesticides or PCBs are 
tentatively identified, a second GC/ECB analysis is performed using an alternate 
chromatographic column for positive identification. Confirmation by GC/MS is 
seldom done due ta insufficient concentration of the pesticides and PCBs in the 
samples. 

Survey protocol requires the identification of 27 target campounds at the 
Contract Required Quantitation Limits (CAQL) 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 recoyeries. 

Interpsetatisn of pesticide/PCB data requires an assessment of the impact of 
holding times 061 data quality. The Survey protocol requires that aqueous 
samples be extracted within 7 days of sample collection and soil samples 
completed 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. 

3.2.1.4 Soii Gases 

Analyses of soil gas samples were performed using a special analytical services 
(SA§) protocol. The SA§ protocol developed at ANL is based on the volatile 
organic analysis (VOA) method of the 7/87 CLP SOW. Samples are analyzed by 
GC/MS using thermal desorption of multibed Carbotrap tubes onto a packed GC 
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Table 3.3. Analytes Determined by CUI Pesticide/PCB Analysis Method 

Contract Required 
Detection timitsa 

Water Low Soil/SedimGtbrc 

100. alpha-BHC 
101. beta-BHC 
102. delta-BMC 
103. gamma-i3HC (Lindane) 
104. Heptachlor 
105. Aldrin 
106. Heptachlor epoxide 
107. Endosulfan I 
108. Dieldrin 

110. Endrin 
11 1. Endosulfan l l  
1 12. 4,4’-DDO 
I 13. Endosulfan sulfate 
114. 4,4’-DDT 
115. Endrin ketone 
1 16. Methoxychlor 
1 17. alpha-chlordane 
1 18. gamma-chlordane 
119. Toxaphene 

121. Arodor-I221 

123. Arocfor-1242 
1 24. Aroclor-1248 
125. Arodor-l254 
126. Aroclor-1260 

109. 4,4’-DOE 

120. Arocfor-I016 

122. AroClor-1232 

CAS Number 

3 1 9-84-6 
3 1 9-85-7 
3 1 9-86-8 
5a-89-9 
76-44-8 

309-00-2 
1024-57-3 
959-98-8 
60-57- 1 
72-55-9 
72-20-8 

3321 3-65-9 
72-54-8 

103 1 -07-8 
50-29-3 

53494-70-5 
72-43-5 

5 103-71 -9 
5 103-74-2 
8001 -35-2 

12674-1 1-2 
1 1 104-28-2 
11 141-16-5 
53469-21 -9 
12672-29-6 
1 1097-69-1 
1 1096-82-5 

..lUa/t) 

0.05 8.0 
0.05 8.0 
0.05 8.0 
0.05 8.0 
0.05 8.0 
0.05 8.0 
0.05 8.0 
0.05 8.0 
0.10 16.0 
0.10 16.0 
0.10 16.0 
0.10 16.0 
0.10 16.0 
0.10 16.0 
0.10 16.0 
0.10 16.0 
0.5 80.0 
0.5 
0.5 
1 .o 

80.0 
80.0 

160.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1 .o 
1 .o 

80.0 
80.0 
80.0 
80.0 
80.0 

160.0 
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/sedirnent are based on wet weight. The 
detection limits calculated by the laboratory for soil/sedirnent, calculated on 
dry weight basis as required by the contract, will be higher. 

Contract Required Detection Limits (CRDL) for pesticides/PCBs at medium 
levels in soil/sedirnent are 15 times the listed CRDL for pesticides/PCEs at 
low levels in soil/sediment. 

c. 
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column. An external standard calibration method is used for quantitation of 
VOA target compounds. The initial and continuing calibration curves are 
prepared using the low-level VOA CLP methodology, which meets CLP criteria. 
All VOA TCs detected in the sample are quantitated and identified by comparison 
of their mass spectra with those of the corresponding standards from the 
calibration curves. Considering the methodology used (a sample could be 
analyzed only once) and the very high levels of analytes found in the field 
samples (outside of the calibration range), the results obtained should be 
considered as semiquantitative only. 

3.2.1.5 Dioxins 

This method is appropriate for the determination of tetra-, penta-, hexa-, 
hepta-, and octachlorinated dibenzo-p-dioxins (PCDDs) in chemical wastes 
including still bottoms, fuel oils, sludges, fly ash, reactor residues, soil, and 
water. The procedure uses matrix-specific extraction, analyte-specific cleanup, 
and high-resolution capillary column gas chromatography/low resolution mass 
spectrometry techniques. Toluene or benzene is used to extract dioxins from 
sludge, fuel oils, still bottoms, and fly ash. A 20/80 (v/v) mixture of 
methanol/petroleenrn ether is used to extract dioxins from soils; methylene 
chloride is used to extract dioxins from aqueous solutions. All sample extracts 
are evaporated to reduce the volume of the solvent. The condensed solutions 
are then diluted with hexane. The hexane sample is then cleaned with repeated 
washing with concentrated sulfuric acid before the volume of hexane is reduced 
to near dryness. The residue containing the dioxins is then passed through an 
alumina column, followed by a elution through a carbon clean-up column. An 
aliquot of the treated sample, contained in toluene, is then spiked with a 1,2,3,4- 
tetrachlorodibenzo-p-dioxin-’ 3C12 recovery standard prior to GC/MS analysis. 
The sensitivity of the method is dependent upon the level of interferences within 
a given matrix. If interferences are encountered, the method provides selected 
cleanup procedures to aid the analyst in their elimination. Certain 2,3,7,8- 
substituted congeners are used to provide calibration and method recovery 
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information. Proposed quantitation levels for target analytes were 2 parts per 
billion (ppb) in soil samples, up to 10 parts per billion (ppb) in other solid 
wastes, and 10 parts per trillion (ppt) in water. Actual values have been shown 
to vary by homologous series and by individual isomer. The analyses follows the 
guidelines of a BCD SOP based on EPA Test Method 8280 for evaluating solid 
wastes. 

3-22 Inorganic Analysis M e t h o d s  

3.2.2.1 CLP Metals Determination by Atomic Emission or Absorption Techniques 

The determination of low levels of metal contaminants was accompiished using a 
protocol based on the €PA 7/87 CEP SOW for Inorganic Analysis Multi-media, 
Multi-concentration and Appendix D of DOE Environmental Survey Manual. 
Table 3.4 summarizes the analytical method and the required detection limit for a 
total of 23 specific metal contaminants. The metals determined by the 
inductively coupled plasma (ICP) technique according to the full CLP technical 
criteria include most of the elements specified by the DOE protocol. Exceptions 
to the CLP protocol include potassium analysis by flame emission photometry in 
ORNL analyses. In addition, three elements (arsenic, selenium, and lead) were 
also determined 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, chromium, lead, selenium and thallium) in INEL 
samples. Mercury was determined by the cold vapor flameless AA (CVFAA) 
tecbnique. 

CLP protocol was used to monitor the precision and accuracy of the individual 
elemental results. Calibration data were verified during the course of an 
analytical run. Interference check samples were used to determine the 
effectiveness of interelement corrections for the ICP metals. The precision of 
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Table 3.4. Uernents Determined by Atomic Emission or Absorption Techniques 

Hensent Contract Required DOE Method AdytlCal 
Detection Level Detectbn Limit Method 

(ug/L) fcsr ICP (ug/L) 

Aluminum 
Antimony 
Arseflic 
Barium 
BeSylliuOl 
CacSmiUm 
Calcium 
ChrOR-iiUm 
Caball% 
Cop$eP 
Iron 
bead 
Magnesium 
Manganese 
MC3KXJry 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

200 
60 
10 
200 

5 
5 

5000 
18 
50 
25 - 

100 
5 

5000 
15 

0.2 
46 

5000 
5 

10 
5000 

10 
50 
26 

200 
150 
250 
200 

5 
26 

5000 
IO 
50 
25 

100 
200 
5000 

15 

40 
5000 
400 
30 

5600 
560 
50 

-0- 

20 

ICP 
ICP, GFAA" 
ICP, GFAA* 

ICP 
ICP, GFAA* 
ICP, G F M *  

ICP 
ICP, GFAA" 

ICP 
ICP 
ICP 

ICP, GFAA" 
ICP 
lCP 

CWFAA 
ICP 
FES 

ICP, GFAA* 
ICP, GFAA* 

ICP 
ICP, GFAA* 

ICP 
ICP 

ICP = Inductively coupled plasma emission spectrometry. 
GFAA = Graphite furnace atomic absorption spectrometry. 
FES = Ffame emission photometry. 
C V F M  = Cold vapor flameless atomic absorption spectrometry. 

* Only GFAA results were reported for this element. 
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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. 

3.22 1.1 IC?-Atomic Emission Spectrometry 

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

A background correctton 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. 
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Acid digestion of water, soil, sediment, and sludge samples is performed 
according to the 7/87 CLP SOW protocol prior to trace metal analysis by ICP. 

A IOO-rnb  aliquot of an aqueous sample is digested with a mixture of nitric and 
hydrochloric acids. The acidified sample is heated below boiling for 
approximately 2 hr or until the sample volume is reduced to half of its initial 
volume. Tbe 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. Tlse digestate is 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. 

32-21 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 ob a digested 
sample into a high velocity, propane-oxygen burner assembly. Ground state 
potassium atoms are thermally excited in the high temperature flame. Light 
emitted from the excited atoms as they return to ground state passes through a 
sodium light attenuator, thew through an optical transmission filter specific for 
potassium emission. The light emission is detected by a phototube and is 
directly proportional to potassium concentration in the digested sample. The 
operating range for the flame photometer is 0.1 to 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 (GFAA) is used to determine the 
Concentration of. arsenic, antimony, cadmium, chromium, lead, selenium, silver, 
and thallium in INEL samples. When using the furnace technique in conjunction 
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with an atomic absorption spectrophotometer, a representative aliquot of a 
sample is placed in the graphite tube of the f~mace, evaporated to dryness, 
charred, and atomized. Anafyte atoms are vaporized and dissociated for light 
absorption in the tube. Radiation from a light source, hollow cathode, or 
electrodeless discharge lamp of the element being determined is passed through 
the vapor mntaining 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. 

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 ailowed 
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 volumetricalJy, 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 90-cm absorption cell 
positioned in the light path of an atomic absorption spectrophotometer. 
Absorbance (peak height) is measured as a function of mercury concentration. 
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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-asking procedure is used to convert the organic mercury to an inorganic 
form. Reagent blanks are very low (c2  ng) for this procedure. To obtain these 
low blanks, acids are preselected by analytical testing and washed glassware is 
baked overnight at 45006. Samples are digested in a 250-mL borosilicate 
volumetric flask equipped with supplemental air condensers to prevent the loss of 
mercury. An aliquot of 
this solution is introduced into the instrument reaction chamber for the 
subsequent determination of mercury. 

After digestion the sample volume is adjusted to 50 mL. 

3.2.2.1.5 Chl-QBniUsar (!/I) in Soils 

The method for the determination of chrsmium (VI) in soils is currently under 
development at INEL. Extractable hexavalent chromium is displaced from the soil 
sample with phosphate in a neutral extracting solution and determined 
colorimetrically with diphenylcarbazide. The extracting conditions were chosen 
to inhibit undesirable redox reactions of the hexavalent chromium and to limit 
the extraction of fulvic/humic acid. Although results obtained by the method are 
reproducible (RS8 = 15% for n = IO), there are indications that the hexavalent 
chrsmium value obtained is not total under all circumstances. The extreme 
instability of the hexavalent oxidation state makes the determination of total 
chromium (VI) very uncertain and there are currently no certified standards for 
chromium (VI) in solids to use for verification of extraction efficiency. 

3.2.2.2 Nontarget List Parameters 

3.2.2.2.1 Anions 

Ion chromatography is a rapid analytical technique for multi-ion analysis in a 
single solution scan. The method depends on the separation of a group of anions 
flowing through an anion exchange column, suppression of the eluant 
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conductivity on an acid-form cation exchange column, and final conductimetric 
detection of the separated anions as they pass through the measurement cell. 
identification of the ions present is made by characteristic retention times and is 
supported by sample spikes. The increase in conductivw caused by each 
electronegative anion is recorded using a peak integrator or strip chart recorder. 
Wesufts are compared with those of standard solutions to determine anion 
concentration. Aqueous samples are allowed to come to ambient temperature 
before analysis. Halding times for sample analysis are limited to between 48 hr 
to 28 days, depending on the anions to be determined. 

3.2.2.2.2 NitrateN by Row Injection Analysis 

This method is used for the determination of nitrite4 (nitrogen)' or combined 
nitrate-N and nitrite-N in surface waters, saline waters, and domestic and 
industrial wastes. A sample is passed through a column cantaining granulated 
copper-cadmium to reduce nitrate to nitrite. The total nitrite is determined 
colorimetrically by diazotizing with sulfanilamide and coupling with N-( 1 - 
naphthyl)-ethylenediamine dihydrochloride. Separate determinations of nitrate 
and nitrite are obtained by carrying out the procedure with and without the 
copper-cadmium reduction step. The applicable range of this method is 0.05 to 
10.0 mg/L nitrate-nitrite nitrogen. The analysis range may be extended by 
sample dilution. 

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 103O to 105oC 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 multiplied by 100 to obtain the percent 
soiids contained in a solid sample. Duplicate determinations of percent solids 
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were performed at a sample frequency of approximately 20% at ORNL; duplicate 
determinations for each sample were performed by BCD. 

3.2.2.4 Toxicity Characteristic Leaching Pracedure 

%PA has propased to amend the Extraction Procedure Toxicity Characteristic 
(EPTC) to include 38 additional cornpounds and a modified leaching procedure, 
known as the Toxicity Characteristic Leaching Procedure (TCLB). A description 
of and background information on TCEP is found in "Hazardous Waste 
Management System; Identification and tisting of Hazardous Waste; Notification 
Requirements; Reportable Quantity Adjustments: Proposed Rule" (40 CFR Parts 
261, 271, and 302) in Volume 51 of the Federal Weaister. 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). 

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, it is used as a buffered acid extraction fluid 
for approximately 100 g of a soil sample. 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 urn glass fiber filters; the solid phase is then 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 yield a 
volume weighted average concentration. Analytical results above the proposed 
regulatory limits for the individual compounds will define the sample as a 
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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 semivolatile compounds and metal analytes 
determined using CLF) analysis protocol. For solids, these values must be 
increased by twentyfold in order to establish whether the waste is hazardous. 

3.22.5 Radiological 

Radiochemical contamination in soil and water is determined by either direct 
counting or by radiochemicai separations and specific counting to ascertain 
radionuclide activrty. 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. Soii samples are dried at 105OC to a constant 
weight, then pulverized and blended well before sample aliquots are removed. 
All soil samples are analyzed on a dry weight basis. 

3.2.2.5.1 Determination of Gross Alpha and Beta Activity in Water and Soil 

For water samples, an aliquot of the preserved 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 far gross alpha and 
gross beta activity. For soil samples the sample is first leached with nitric acid 
and hydrogen peroxide. An aliquot of the leachate is transferred to a counting 
planchete and counted for gross alpha and beta activity. 

Counting is performed on a Tennelec LB-4000 system comprised of 12 gas-flow 
proportional counters and an IBM-PC controller. Counting efficiencies for both 
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Table 3.5. TCLP Limits for CW Semivolatile Compounds 

Semivolatile 

Bis (2-chlorsethy1)ether 
o-Cresol 
m-Cresol 
p-6resol 
1 ,a - Dichlorobenzene 
1,4 - Dichlarotsenzene 
%,4 - Dinitrotoluene 

Hexachlsssobutadiew e 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Phenol 
2,.$,5 - Trichlassphenol 
2,443 - ~richlorophenoi 
2 3 4 5  - Tetrachlatophenal 
Pyridine 

kkXaChkXQbenZt3le 

1 1 1-44-4 
95-48-7 
108-394 
106-44-5 
95-50-1 

1064-7 
1 21 -1 4-2 
1 8-74-1 
87-68-3 
67-72-1 
98-95-3 
87-86-5 

108-95-2 
95-95-4 
88-06-2. 

108-88-3 
110-86-1 

0.05 
10.0 
10.8 
10.8 
4.3 

10.8 
8.13 
Q.13 
0.72 
4.3 
0.13 
3.6 

14.4 
5.8 
8.30 

14.4 
5.0 

Table 3.6. TCUP Limits for JCP Metals 

MetaaS CAS Number 

Arsenic 
Barium 
Cadmium 
Chromium 
bead 
Mercuy 
Selenium 
Silver 

7440-38-2 5.0 
7440-39-3 1 00 
7440-43-9 1 .o 
1330-82-0 5.0 
7439-91 -1 5.0 
7439-97-6 0.2 
7782-49-2 1 .o 
7440-22-4 5.0 
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alpha and beta particle activities are determined according to the amount of 
sample solids from a standard curve of counting efficiency versus sample solids. 

3.2.25.2 fsotopic Uranium in Water by Alpha Spectrometry 

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

Concentrations as low as 4 x picoCuries per mL (pCi/mL) have been 
reported when 1-L samples were spiked with 10 disintegrations per minute (dpm) 
of uranium-232 and counted for IO00 min on an alpha pulse height analyzer. The 
detectors had a 20% efficiency and a 0.005 counts per minute (cpm) background 
over each energy region of interest.. A 60% chemical recovery of the uranium 
was obtained. 

3.2.25.3 Isotopic Uranium m Sol by Alpba spedrornetry 

A known quantity of uranium-232 tracer, used as an internal standard, is added 
to a 10-g sample which is then leached with hot nitric acid followed by hot 
nitric acid-hydrogen peroxide treatment. The leachate is passed through an 
anion exchange resin to adsorb plutonium and thorium, leaving purified uranium 
in the effluent solution. The uranium is further purified by repeated 
extractions with methyl isobutyl ketone (hexone). The final hexone extract is 
dried on a stainless steel disc which is counted on a Nuclear Data MicroVAX- 
based analyzer system using a silicon surface-barrier detector to determine the 
uranium concentration. 
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Concentratiofls as low as 0.004 pCi/g have been reported for 10-g soil samples 
using the counting conditions as described for the determination of isotopic 
uranium in aqueous samples (see Sect. 3.2.2.5.3). 

3.2.2.5.4 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 mare precipitations of the strontium 
carrier as strontium nitrate. Barium and radium are removed as the chromate; 
the yttrium-90 daughter of strontium-90 is removed by hydroxide precipitation. 
phe separated strontium is counted immediately for beta particle activity. The 
counting result represents the total Strontium activity (strontium-89 and 
strontium-W) plus an insignificant fraction of the yttrium-90 that has grown into 
the separated strontium-90. Counting is performed on a Tennelec Model LB 4000 
computer-controlled system. The lowest reported concentration is 0.5 pCi/L for 
250-mL samples. 

3.2.2.5.5 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 yttrium-90 
daughter of strontium-90 is removed by hydroxide precipitation. The separated 
strontium is counted immediately for beta particle activity. The counting result 
represents the total strontium activity (strontium-89 and strontium-90) plus an 
insignificant fraction of yttrium90 that has grown into the separated 
strontium-90. Counting is performed on a Tennelec Model LE 4000 
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computer-controlled system. The lowest reported concentration is 0.2 pCi/g for 
IO-g samples. 

3.2.2.5.6 Americium 

Americium is determined in potable and industrial waters by the method listed in 
Appendix D of the Doe Environmental Survey Manual. Americium-243 tracer is 
equilibrated with the sample activities of americium and coprecipitated with 
calcium as the fluorides. The isotopes are then extracted into a quaternary 
amine, stripped with HNO3 and extracted into thenoyltrifluoroacetone-xylene. 
The final extract is dried on a stainless steel disc and evaluated by alpha 
spectrometry using the americium-243 tracer as the basis for calibration. When 
large amounts of iron are present in the sample, the americium is separated from 
the iron on a Dowex 1- X 4-Ci anion resin column before extracting with 7TA- 
xylene. The lowest reported concentration of americium-241 in water is 3 x 10-3 
pCi/ml when using a 100-rnL aliquot. 

3.2.2.5.7 Wutonium fsotopes in Water 

Plutonium (Pu) in natural and industrial water samples is equilibrated with 
plutonium-242 tracer, coprecipitated with bismuth phosphate, adsorbed on an 
anion exchange resin, selectively eluted from the resin, eoprecipitated with 
praseodymium hydroxide, and extracted with thenoyitrifluoroacetone-xylene. The 
plutonium extract is dried on a stainless steel disc, which is analyzed by alpha 
pulse-height analysis to determine the plutonium concentration. 

The lowest concentration reported is 4 x 10-5 pCi/mL when analyzing a I -L  
sample, using 10 disintegration per minute (dpm) of plutonium-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 region of 
interest, and realizing an 80% chemical recovery of plutonium. 
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Interferences from other alpha-emitting nuclides are generally eliminated by 
alpha pulse-height analysis, except for plutonium-240, which cannot be resolved 
from plutonium-239 by this means. Mass spectrometric analysis is required if 
independent measurements of both of these isotopes are desired. 

3.2.2.5.8 Plutonium in Sediment and Soil 

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 Pu '', 
adsorbed on anion exchange resin, reduced to Pesf3, and selectively eluted from 
the  resin. Subsequently, plutonium is copsecipitated with praseodymium 
hydroxide, dissolved, and oxidized to P u " ~ ,  which is then extracted with 
thenoyltrifluoroacetone- len ne. The organic ex-tract 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. 

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

3.2.2.5.9 Thorium isotopes in Soil and Water 

The available thorium is leached from the sample material with a hot nitric acid 
and hot nitric acid-hydrogen peroxide treatment. The leaching solution is 
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equilibrated with thorium-234 tracer (an alpha emitter) and passed through an 
anion exchange resin to adsorb the thorium, which is then preferentially eluted 
with strong hydrochloric acid. Water samples do not require leaching. The 
thorium is coprecipitated with praseodymium, as the hydroxide and then the 

fluoride. Thorium is then separated from the praseodymium and other rare 
earths and further purified by extracting with thenoyltrifluosoacetone-xylene 
(hl”A-xylene). The TTA extract is dried on a stainless disc and the chemical 
recovery is determined by the thorium-234 tracer. The alpha-emitting thorium 
isotopes are determined by alpha pulse-height anatysis. 

3.2.2.5.10 Iodine-129 in Water 

An iodate carrier is added to the sample followed by reduction of the iodate to 
iodide. The iodide is separated from solution by adsorption an an ion exchange 
resin. The iodine-I29 activity is determined in the resin with a well-type 
germanium detect0 r . 

3.2.2.5.1 1 Gamma-Ray Emitting Nuclides in Water and Soil 

Nine hundred m l  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, pfaced on a high 

purity germanium detector, and counted for gamma activity. The nuclides 
determined by this method include cobalt-60, cesium-1 37, and iodine-1 31. The 

efficiencies of the six detectors used in this determination are between 20% and 
35%. The gamma spectra are reduced and reports generated by a Nuclear Data 
MicroVAX-based analyzer system. The lowest reported concentration for 
cesium-I37 is 3 pCi/L for a 900-mL water sample and 50 pCi/kg for a 75-9 soil 
sample. 
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3.2.2.5.12 Tritium in Water mcl Sail 

Sois samples are pretreated by shaking 50 g of sample and 108 mL of distilled 
water on a wrist action shaker for 4 hr. The sample is then centrifuged for 5 
min and the leachate is reserved for analysis. Water samples require no 
pretreatment. An aliquot of water or soil leachate is treated with a small 
amount of sodium hydroxide and potassium permanganate and 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 arganic compounds (especially surface water swrces 
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 
thcroughly mixed and a portion is mixed with a liquid scintillator solution. After 
dark adapting, the aliquot is counted in a Packard 460C liquid scintillation 
counter for tritium beta particle activity. 
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4.0 DATA PRESENTATION 

4.1 Introduction 

This section presents the data collected as part of the DOE Environmental 
Survey of the INEE Site. Findings generated by the Survey Team were divided 
into units called environmental problems. This chapter presents the 
environmental problem sampling and analysis data. Section 4.2 describes 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 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 section defines the Survey’s goal for that environmental 
problem. The Sampling and Analysis Design section describes the sampling design 
and methods, the analytes of interest for each sample, and changes from the 
design and methods reported in the INEL Sampling and Analysis Plan (Ref. 1-1). 
The field and analytical data are then presented in text and tabular form with 
statements of the level of data quality. Italicized text indicates a summary of 
information, including a summdry of sampling and analytical data and related 
findings for the environmental problem. 

The data tables present samples by analysis type. The analysis type is further 
divided into specific analytes. Analytes are presented only if a positive 
determination has been reported for the specific analyte in the specific set of 
samples. 
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A complete listing of non-radiological data is available in Appendix D in the 
form of a QC presentation. 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 information (Appendix E!); results of field, analytical 
chemistry, documentation, and data management audits (Appendix C); and the 
radiological QC section (Appendix E). 

4.2 Data Tables, Data Flags, and Resha'ctiQns on Data Reporting 

This section presents descriptions of the structure and contents of the three 
basic types of data tables which may accompany the discussion of each 
environmental problem. Explanations for the types of data flags that appear in 
the tables are given. The basis for inclusisn/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 INEL 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 actually collected for each 
analysis type 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 environmental problem-specific Table 4.2 series of 
tables. 
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1REQUEST 

IIb4301 
I IN301 
lIN301 
I IN301 
I IN301 
I IN401 
1 IN401 
1 IN402 
I IN403 
I It4303 
I IN404 
1 IN405 
11N406 
I IWO7 

f (It3409 
I IN4M 

w lIt1410 
)IN411 
1 IN41 2 
IIN413 
\IN414 
lIN416 
I tM16 
11N416 
Ill1417 
lIkl418 
111141 9 
I IN420 
IIt(421 
I I N m  
IIb4423 
lIr4501 
11N501 
tlN501 
ltN50l 
lIN502 
)lN502 
(111503 

1 I#OJ 
I IF1504 

)IN503 

IitaliOb 
I 11~504 
(111505 
I It4506 

I STAT l OAT€ I LOCATXW 
I ICOLL. I 

lDO/&2./YY 1 
OELETEO CFA 
DELETEO CFA 

17/06/88 CFA 
21/06/88 CFA 
22/06/88 CFA 
13/07/88 HELL P I H  2 
16/07/88 )ELL P W  Z 
15/07/88 US6S-19 

DELETEO USGS-27 
20/0?/88 &OS-27 

PB/06/88 HELL 98 
17/06/68 HELL ANP-8 
17/06/88 HELL FET-1 
17/06/88 WELL ANP-1 
22/06/8B W S - % 6  
23/06/88 WSGS-105 
23/06/88 USGS-110 
17/06/88 FIRE STA. 

DELETEO USGS-107 
16/06/88 HELL CFA-1 
16/06/88 HELL SL-1 

OELETEO W S - 9 0  
22/0b/88 USGS-90 
28/06/88 USGS-113 
14/07/88 USGS-37 
28/06/88 HELL 116 
20/07/88 USGS-82 
21/06/88 USGS-43 
21/06/88 USGS-66 
17/06/86 WELL TRA-1 

DELETEO TRA 1952 
20/07/06 TRA 1962 
20/07/88 TRA 1952 

20/07/88 TRA 1952 
20/07/88 TRA 1962 
28/09/88 TRA 1952 
28/09/88 TRA 1952 

2 0 / 0 6 / ~ e  ANL n-1 

20/07/aa TRA 1952 

29/09/8e TRA 1952 

tz/06/ae IRA NE c i a  

DELETED TRA NE CLO 
22/06/88 TRA WE CLO 

22/06/88 1RA NE CLO 
DELETEO TRA E 6  CLO 

TABLE 4.1; INEL SITE EWXROI.Z(ENTAL SURVEY S I A  AEPUESTS 
HITH FIELO AND ANALYTICAL COWLETION DATA 

DRAFT DO NOT CITE 

ORAXNFIPLD 
DRALNFIELD 
ORAfNFIELfi 
ORAINF IELD 
t E t L  
HELL 
HELL 
NELL 
HELL 
HELL 
HELL 
NELL 
NELL 
NE LL 
HELL 
HELL 
)ELL 
NELL 
*ELL 
WELL 
WELL 
HELL 
MELL 
HE 1L 
HELL 
HELL 
WlL 
t E l L  
HELL 
HELL 
HASTE POND 
HASTE PMJO 
HASTE PONO 
WASTE PONO 
HASIP POI10 
tlASIE POfW 
HASIE PONO 
HASTE POtH) 
HASTE POtW 
WASlE PONO 
HASfE PONO 
HASTE W 1 D  
NASIE POND 
MAST€ POI40 

SUR HATER1 
SOIL I 
SOIL I 
SOIL I 
 AH WTERI 
 AH WTERI 
6RN HITERt 
6RN HATER1 
GRN HATER1 
ORH  HATER^ 
6lM WATER1 
6RN MATER1 
BRN WtERl 
6RN MATER/ 
6lW HITLR/ 
Wtr4 HATER) 

ORN MTERI 
6RN NATERI 
GRN HATER1 
BRH HATLUI 
em NATERI 

SRN HATER( 

6RN WTER) 
6RII HITERI 
GRt4 WTERI 
6Rt4 HATER1 
6wI HATER1 
6wI HATER1 
OR0 HAlERl 
GRN HATER1 

SUR HATER1 
SUB HATER I 
SUR  HATER^ 
SUR HATER) 

stm  HATER^ 
SOIL I 
SUR  HATER^ 
SOIL I 
sm  HATER^ 

SEDIWNT I 

SUR tIATERI 
SUR H A l E R l  
SEUIMENT 1 
5 0 I L  I 

0 
1 
6 
3 
2 
1 
P 
0 
2 
e 
1 
2 
2 
2 
2 
2 
L 
e 
0 
2 
P 
0 
1 
1 
1 
1 
1 
1 
1 
2 
0 
1 
b 
6 
6 
1 
2 
1 
1 
0 
6 
6 
6 
0 

o ~i o 1 i  o 0 1  o 0 1  o 1 1  
0 0 1 1  l f  0 0 1 0  0 1 1  1 1  

0 0 1 1  3 1 0  0 1  0 0 1  3 3 1  
2 t i  t 2 J  o 0 4  0 t i  0 0 1  
0 a 1 1  1 1 0  0 1  0 0 1  0 0 1  
2 P I  e 2 1 0  0 1  0 e l  0 0 1  
0 1 1 0  l i  0 0 1 0  1 1  0 0 1  
2 2 1  2 2 1 0  0 1 0  2 1  0 0 1  
2 2 1  z e l  e o l o  2 1  o 0 1  
1 1 1 1  1 1 0  0 1 0  1 1  0 o i  
2 2 1 2  r l o  P I 0  2 1  0 0 1  
2 2 1  2 P I 0  0 1 0  2 1  0 0 1  
2 2 1  2 t l  o o l  o 2 1  o 0 1  
2 P I 2  t l o  o l  0 0 1 0  o i  
P z l  2 2 1  0 0 4  0 2 1  0 Q l  
e 0 1  2 t t e  0 1  o 2 1  o 0 1  
1 2 1  t t l o  e l 0  1 1  0 0 1  
0 1 1  0 I t  0 0 1  0 r f  0 0 1  
2 2 1 t  t i  0 0 1 0  2 i  0 0 1  
t t i t  e l e  o l  o t l  o 0 1  
0 S I  0 1 1  0 0 1  0 0 1  0 0 1  
1 & I 1  1 1 0  0 4  0 1 1 0  o i  
i i I  1 i I e  0 1 0  1 1 0  0 1  

1 1 1 1  1 1 0  0 1  0 1 1  0 0 1  
1 1 1 1  1 1  0 o i  0 1 1  0 0 1  
1 1 1 1  1 1  0 0 1  0 1 1  0 0 1  
1 1 1 1  1 1  0 0 1 0  t i 0  0 1  
2 e l  0 2 1 0  0 1 0  2 1  0 0 1  
o 0 1  e 0 1  o 0 1  o 0 1  o 0 1  
0 0 1 1  1 1 0  0 1 0  0 1 0  D l  
0 0 1 0  0 1  0 O I P  0 1 0  0 1  

0 1 1  0 1 1  0 0 1  0 1 1  0 0 
2 2 1  2 e l  0 0 1  2 2 1  0 0 
1 1 1 1  1 1 0  0 1  1 1 1  0 0 
1 1 1 1  1 l e  0 1  1 1 1  0 0 
0 0 1  0 0 1  0 0 1  0 0 1  0 0 
0 0 1  0 0 1  0 o l  0 0 1  0 0 

0 1 1 0  1 1  0 0 4  0 0 1  0 0 

0 0 1  1 6 1  0 0 1  0 0 1  6 S I  

1 1 1  1 1 1  0 6 1  0 1 1  0 0 1  

6 6 1  6 6 1  0 0 1  0 ' 6 1  0 0 1  
6 6 1  6 6 1  0 0 1  0 6 1  0 0 

6 6 1  6 6 )  0 0 1  0 0 1  0 0 
4 6 1  6 6 1  0 0 1  0 0 1  0 0 

0 1 1  0 0 1  
1 1 1  0 0 1  

3 3 1  0 0 1  
2 2 1  2 2 1  
0 0 1  0 0 1  
2 2 1  2 2 1  
0 1 1  0 1 1  
2 2 1  2 2 1  
E 2 1  2 2 1  
1 1 1  1 1 1  
2 2 1  2 2 1  
2 z l  2 2 1  
E 2 1  2 2 1  
P 2 1  2 2 1  
2 P I  1 2 1  
2 2 1  2 2 1  
I 1 1  1 2 1  
0 S I  0 1 1  
2 t l  2 P i  
0 2 1  2 2 1  
0 0 1  0 1 1  
1 1 1  1 1 1  
1 1 1  1 1 1  
1 1 1  1 1 1  
1 1 1  1 1 1  
1 1 1  1 1 1  
1 1 1  1 1 1  
1 1 1  1 1 1  
2 2 1  2 2 1  
P 1 2 1  0 0 1  
0 0 1  1 1 1  

6 6 1  0 0 1  

6 6 1  0 0 1  
0 0 1  6 6 1  
6 6 1  6 6 1  
0 1 1  0 1 1  
1 2 1  2 2 1  
0 1 1  1 1 1  
1 1 1  1 1 1  
0 1 2 1  0 0 1  
6 6 1  0 0 1  
0 0 1  6 6 1  
6 6 1  6 6 1  
0 1 1  0 1 1  
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TABLE 4.1 ItEL SITE ENVIROWENTAL SURVEY S1A REWESTS 
HITH FIELO AM ANALYTICAL CO)WLETIO# DATA 

ORAFl W NOT CITE 

lREWS1 
I tU IBER 
I- 
I INS20 
I IN51 9 

[ IN521 
lIti522 
I IN522 
I IN522 
1111523 
1 IN523 
I IN523 
I INS23 
I IN523 
!IN523 
1 I t l523 
I IN523 

1 l I t l 6 0 1  * l I N 8 O l  

p IIti523 

l I t l 802  
I IN602 
I IN802 
IItJOOE 
l l t iE03 
J IIS603 
1 IN804 
t I M D 4  
I IN805 
IIN806 
I I t l606  
I IN806 
1 1 ~ 6 0 6  
I I N a O ?  
I IttR07 
l I t t 5 0 7  
I IN807 

IlNi309 
IItceOtJ 

I I I r o l O  
l r r l a l l  
lIN812 
I It4014 
I lN814 
I IEILII4 

lXtrel5 
I IN814 

ISTAT ~DATt i  lLOCArIW 
I ICOLL. I 
I I oo /m/y  v I 

20/06/88 ANL-M 
20/06/88 ANL-H 

OELETEO At&-N 

21/06/88 ANL-b4 
20/06/e8 ANL-N 

21/06/8a ANL-H 
OELETEO CFA STP 

15/06/88 CFA STP 
15/06/88 CFA STP 
16/06/66 CFA STP 
16/Ob/68 CFA STP 
17/06/86 CFA S l P  
17/06/88 CFA STP 
17/06/88 CFA STP 
17/06/88 CFA STP 
i w 0 7 m ~  am 
20/07/a8 MWE 

OELETEO W E  
17/06/88 oNRE 
16/07/88 BfflE 
21/06/88 W E  
28/06/88 OllRE 
2a/o6/ea OMAE 
26/06/88 am 
29/06/88 M E  
23/06/86 WIRE 

OELETEO OHRE 
25/07/68 M E  
25/07/88 WWE 
26/07/88 W E  

DELETED Ol*E 
22/07/68 WlRE 
25/07/68 OHRE 
25/07/88 W R E  ' 
12/07/88 BfflE 
28/06/88 M#lf 
27/06/88 OHRE 
28/06/88 OIIRE 

OELETEO 1CPP 
DELETED T ANINRAT F 

14/07/68 TAN/HRRtF 
14/07/88 TANMRRFF 
16/07/88 TAN/NRRfF 

OECETEO TAN/WRRTF 

OITCH 
OITCH 
OITCH 
CFA STP 
CFA STP 
CFA STP 
CFA STP 
CFA STP 
CFA STP 
CFA STP 
CFA STP 
CPA STP 
LEACH PONO 
LEACH POND 
LEACH POIB 
LEACH POND 
LEACH PMJD 
LEACH POND 
LEACH P W  
LEACH PoE# 
LEACH POND 
LELCH POND 
LEACH P o i 0  
LEACH Po1JD 
LEACH PONO 
LEACH POND 
LEACH POI40 
LEACH Pot# 
LEACH POND 
LEACH PONO 
LEACM POIiD 
LEACH POND 
LEACH PDNO 
LEACH Pot40 
LEACH POND 
INJ. MELL 
BURN PITS 
BURN P I l S  
BURN P I l S  
BURN P I T S  
BURN PITS 

SOIL 1 
SOIL I 
SUR HITERI 
SUR HATEAI 
SUR N A T E R ~  
SUR HATERI 
SUR MATERI 
am NATERI 
SUR HATERI 
son. I 
SOIL I 
SOIL I 
SOIL I 
SOIL I 
SOIL I 
AIR I 
A I R  I 
SOIL I 
SOfL I 
SOIL I 
SOIL I 
SOIL I 
SUR NATERI 
SOIL I 
son I 
SOIL I 
SOIL 1 
sua WTERI 
SOIL I 
SOI[L I 
SOIL I 
SOIL I 
SOIL I 
SOIL I 
SOIL I 
SUB  HATER^ 
SOIL 1 
SOIL I 

SUR HATER1 

SUR HATER1 

SUR H l t E l 4 l  

3 
3 
1 
0 
2 
1 
3 
1 
1 
3 
1 
1 
1 
e 
0 
4 
6 
6 
2 
6 
1 
S 
6 
0 
7 
1 
6 
0 
2 
2 
1 
6 
S 
2 
2 
0 
0 
6 
1 
3 
0 

3 3 1  3 3 1  0 0 
3 2 1  3 3 1  0 o i  
1 1 1  1 l f  0 0 1  
0 0 1  0 0 1  0 0 1  
0 0 1  0 0 4  0 0 1  
0 0 1  1 1 1  0 0 1  
o o l  a 0 1  o 0 1  
0 0 1  1 1 1  0 o i  
0 0 1  1 1 1  0 0 1  
0 0 1  0 0 1  0 0 1  
e 0 1  1 i t  o e l  
o 0 1  i i I  o e l  
0 0 1  1 1 1  0 o f  
0 0 1  2 2 1  0 0 1  
0 0 1  0 0 1  0 0 1  
0 0 1  0 e l  0 o i  
0 0 1  0 e l  0 0 1  

0 0 1  0 e l  L S I  
0 O l  1 l l  0 0 1  

o 0 1  o e l  o o 
0 0 1  7 7 1  0 0 
0 0 1  1 1 1  0 0 
0 0 1  S 6 1  0 0 
0 0 1  0 e l  0 0 
0 0 1  2 2 1  0 0 
0 0 1  2 2 1  0 0 
0 o l  1 1 1  0 0 1  

2 e l  2 2 1  0 0 
2 2 1  2 2 1  0 0 
0 0 1  0 S I  0 0 
0 0 1  0 1 1  0 0 

0 0 1  1 1 1  0 0 
0 0 1  3 3 1  0 0 
0 o l  0 7 4  0 0 

8 0 1  6 S I  0 0 1  
0 0 1  0 0 1  t 2 1  

6 0 1  6 5 1  0 0 1  
0 0 1  6 6 1  0 0 1  

0 0 1  6 S i  0 0 
0 0 1  0 0 1  0 6 

0 0 1  8 6 1  0 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
t 
I 
I 
I 

I I icm C I  I LIANALIANALIANAL 
HASTE POW SUR HATER1 ?6lOrHERI 0 1  6 6 1  
WSTE POND SEOIHEHT I 6 61GRAB 1 6 6 I L 6 I 0 0 I 0 6 I 0 0 I 6 6 I 6 6 I 
NISTEPOND SOIL 1 0 3l6UAB! 0 3 1  0 3 1  0 0 1  0 3 1  0 0 1  0 3 1  0 3 1  

I o  3 1 0  0 1 3  3 
0 S I  0 0 1  3 3 

o 0 1  o 0 1  e I 
0 0 1  0 0 1  2 2 
0 0 1  1 1 1  0 0 
0 0 1  0 0 1  J 3 
0 0 1  1 1 1  0 0 
0 0 1  0 0 1  0 0 
0 0 1  0 0 1  3 3 
0 0 1  1 1 1  0 0 
0 0 1  1 1 1  0 0 
0 0 1  1 I I  1 1 
0 0 1  2 e l  2 2 
e 0 1  Q 0 1  o 6 
0 0 1  0 0 1  4 4 
0 0 1  0 0 1  6 5 
e 0 1  o 0 1  o o 
0 0 1  0 D l  0 0 
0 0 1  0 o l  0 0 
1 1 1  0 0 1  0 0 
B s l  0 0 1  0 0 

l o  0 1 0  0 1 0  8 
l o  0 1 0  0 1 7  7 
I O  0 1 0  0 1 1  1 
l o  0 1 0  0 1 s  5 
I o  o l e  0 1 0  s 
I o  0 1 0  0 1 1  2 
I o  0 1 0  0 1 1  2 

0 0 1  0 0 1  1 1 
0 0 1  0 0 1  0 0 
0 0 1  0 O l  5 0 
0 e l  0 0 1  0 0 
0 0 1  0 0 1  0 0 

0 1 1  0 0 1  0 1 

1 1 1  0 0 1  1 1 
3 3 1  0 0 1  3 3 
0 7 1  0 o l  0 a 

6 1 1  0 0 1  1 1 

0 0 1  0 0 1  6 6 

0 0 1  0 0 1  0 0 

8 6 1  0 0 1  8 8 
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NOTE: When data are formatted into environmental problem- 
specific tables, the last digit in a three-digit table number 
refers to a specific environmental problem. For example, 
Table 4.3.4 is the analytical data summary by sample 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: 

4.2.1-4.2.9 Sampling and Analysis Data Summary 

4.3.1-4.3.9 Analytical Data Summary by (sample) Medium for 
Environmental Problem 

4.4.2 Groundwater Sample Locations and Sample Volumes 

The Table 4.2 series of tables displays sampling and analytical activities and the 
levet of activity for each type of analysis for each environmental problem. On a 
problem-specific basis, the Table 4.2 series presents a concise listing of 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 detected. The numbers represent the 

number of samples analyzed and the number of samples with at least one anatyte 
detected, respectively. As shown in Table 4.1, each table will also include 
descriptive sampling and analytical information on a sample-specific basis. More 
detailed sample-analyte data are presented in the problem-specific Table 4.2 
series. Table 4.1 can be used as a guide to the level of activity that appears in 
Tables 4.2.1 through 4.2.9. 

Tables 4.3.1 through 4.3.9 illustrate sample-specific analyte data, using analytical 
chemistry methods, for each environmental probfern. m e  data presentation for 
radiological analysis using gamma spectrometry is discussed separately.) Tables 
4.3.1 through 4.3.9 provide a consistent grouping by sampling and analysis 
request number, location, medium, and type of analysis OR a problem-specific 
basis. Although the basic format is constant, the exact manner in which the 

data are displayed is determined by first having sampling and analytical personnel 
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identify the logical groupings OS the data and then having data management 
determine an easily readable form for the data presentation. 

The headings on Table 4.3.A through 4.3.9 include a row designated "SDG 
Number." Sample delivery group (SDG) is a term that evolved out of EPA CLP 
terminology. An SDG numtaer 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 Tables 4.3.1 through 4.3.9 are specific to an SDG 

(analytical batch) and not necessarily to a particular environmental problem. 
QA/QC data presented in Appendix 0 are grouped by SO@ within analysis type. 
For each analysis type listed in the 4.3 series tables, a directory for sample 
numbers and SDGs is provided Fable Dn.1). p h e  directory includes a list of 
sample numbers grouped by environmental problem, each sample number's 
corresponding SDG number (QA/QC tabie), and the table and page number of the 
QA/QG table in Appendix ID on which that sample number's data are located.] 
The %D@ number provides the link between the concentration data in Tables 
4.3.1 through 4.3.9 and the applicable QA/QC data in Appendix D. For a given 
sample, look up the Appendix 0 table number for the SDG in the directory for 
QA/QC tables in Voilmrne I!. 

"Pne 4.4 series of tables provides infarmation 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, pump), and the purge volume of the sampling apparatus in liters are 
provided. If stable readings of pH and conductivity were obtained before the 
required well volume was purged, or if the Sample Team was unable to determine 
when purging began, the sample was taken before the purging was completed. 
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4.2.2 Data flags 

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

4.2.2.1 Data Flags: InwganiC Aaratysis 

Inorganic analysis data tables have concentrations reported in milligrams 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: 

C o n m * n  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/QG Qualifiers 
in QC tables in Appendix D. 

Relate to specific: QA/c%C problems. They are only presented 

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

M Duplicate injection precision not met. 

td 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 19.995. 

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

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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AS Semiautomated spectrophotometric 

C Manual spectrophotometric 

T Titrimetric 

NR If analyte is not required to be analyzed. 

AE Atomic emission - lCP 

4.2.2.2 Data flags: Organic Anafysis 

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

Eight notations are used to qualify 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. 

J Indicates an estimated value. This flag is used either when 
estimating a concentration for tentatively identified compounds 
(TIC) where a 1:l response is assumed, or when the mass spectral 
data indicate the presence of a compound that meets the 

identification criteria, and the result is less than the sample 
detection limit [the contract required 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 
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reported as 3 J. The sample 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 -2 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 target compound list. ( K t )  cornpound. 

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 factar. 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 I for the diluted 
sample, and concentration values reported on that Form I are 
flagged with the D flag. 

This flag indicates that the 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 

4-1 2 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

and the Case Narrative. If more than one is required, use Y and 
2, 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, 8, and D 
flags for some samples. 

The combination of flags BU or U5 is expressly prohibited. 
are flagged €3 only when they are also detected in the sampJe. 

Blank contaminants 

4.23 Restrictions on Data Reporting 

The general rule for data appearing in the Tables 4.3.1 through 4.3.9 is that 
analytespecific results are presented in the tables for all anaiytes for which at 
least one sample’s detected concentration was not accompanied by any QC data 
flag, unless the analyst determines that the data should be included. A 
consistent, partially subjective method was employed in determining which 
analytical data woufd 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 resutt, 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 0. The 
types of contamination which require an analyst to make a determination as to 
whether or not an analyte can be attributed to external contamination include: 
travel blank cross contamination, decontamination procedure contamination, 
method blank contamination, preparation blank contamination, and reagent 
contamination. Jnvestigation of these possible sources of contamination is an 
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integral part of the data quality assessment ~ ~ Q C X S S  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 bo 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 28 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. The data quality assessment would provide an 
explanation of the fact that, despite acetone being detected in the method blank, 
it is likely that the elevated levels detected in field samples are representative 
ad the actual field samples. These guidelines far 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 

Fer some environmental problems, radiochemical analysis of samples was 
performed. Data for radiochemical 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 problern-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 given in 
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 I, Level 11, and Level 111 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 I signifies the highest standard of documentation and 
reliabilrty of results. Even though the implementation of establishing the degree 
of contamination may not be ideally realized, a rating of I signifies sufficient 
information for prioritization. A rating of Qualtty Level II incfudes a wide 
range of quality, but indicates that the information is usable. A rating of 
Quality Level 111 implies serious deficiencies requiring further evaluation of the 
results or the problem as defined. i h e  three levels are discussed in detail in 
Appendix A of the DOE Environmental Survey Manual (Ref.1-3). 

4.4 8ackground Vatues 

INEL background data will be interpreted by DOE, and final Survey findings will 
be contained in the Environmental Survey Summary Report. 

4.5 Data Tables fur Additional Analysis Types 

All analysis types are presented in the Table 4.3 series. 

4-1 5 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

(Blank page) 

4-16 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

4.6 Environmental Problem 1 : CFA Sanitary Drainfield 

Request Number: 301. 
Requestes: J. Swet. 
Ending and Basis: The sanitary sewage system treatment plant at the Central 
Facilities Area (CFA) may have received hazardous inorganic and organic wastes 
from the Radiological and Environmental Services Laboratory (RESL), thereby 
potentially releasing hazardous waste into the environment and requiring tbat an 
RCW Part 8 permit be obtained for the treatment plant. The RESL analytical 
chemistry laboratories in rooms 120 through 128 lack liquid waste containers to 
receive a multitude of inorganic and organic wastes. These wastes have been 
described as inorganic reagent solutions, waste acids and bases, digested samples, 
and nonflammable reagents. All of the nonflammable liquid wastes are poured 
into a laboratory drain that connects into the CFA sanitary treatment pjant. 
Because the treatment plant does not appear to have the design capabiiity to 
remove complex organics or to effect the precipitation of heavy metals, these 
contaminants were thought to be accumulqting in the CFA drainfield. 

4.6.1 Sampling and Analysis Objectives 

Statement: Soil samples were collected and analyzed to identify whether or not 
hazardous materials, i.e., organic or heavy metal wastes, were in the drainfield at 
concentrations above normal levels for this area and, if so, to determine whether 
or not the contaminants were migrating toward groundwater. 

Supporting Information: Based on the information presented in the Finding and 
Basis section, it was believed that organic and inorganic waste constituents had 

been discharged to the CFA drainfield from RESL. 
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4.6.2 Sampling and Analytical Besign 

4.6.2.1 Sampling Design 

Request 301: CFA Sanitary Drainfield (Sail) (Fig. 4.1). A total sf 12 grab 
spatial composite soil samples were tB be collected from four locations at three 
depths from the CFA sanitary drainfield (Sampling Method: Reference E5.2.3). 
The area under consideration was 500 to 25QO m2 and was thought to be 
reasonably homogeneous with respect to effluent appiication, vegetation, and 
surface soil composition. The heaviest concentration of contaminant was thought 
ta be in the first quarter of the drainfiesd. The area was to be divided into a 
100-segment grid and 4 segments randomly selected for sampling. Soil samples 
were to be collected by straight augering at depths of 0 -to 5 ft, 5 to 10 ft, and 
18 to 15 ft. Analysis for metals was to be done only on 0 to 5 ft samples 
because migration of metals in soils is usually limited to 1 to 3 ft. 

The Sampling Team arrived at the Central Facilities Area Sanitary Drainfield at 
1380 on 17JUN88 under sunny skies. The temperature was warm and winds were 
from the southwest. Sample IN301012 (grid 28) was collected at 1300 from the 
3.5 to 5.0 ft depth. This sample was the only one collected an 17JUN88 because 
the drilling rig needed repair. 

The team returned to the site on 21JUN88. Under sunny skies, the temperature 
was hot and these was hardly any wind. Sample IN301023 (grid 28) was collected 
at 1600 from the 8.5 to 10.0 f t  depth. Sample IN301034 (grid 28) was collected 
at 1320 fram the 10.0 to 15.0 ft depth. After collecting the three samples from 
grid 28, the team moved the drilling rig to grid 98. At 5 ft the rig drilled 
through 2 ft ad gravel and then hit sand. Split-spoon sample IN301045 (grid 98) 
was collected at 1425 from 3.5 to 5.0 ft, sample IN381056 was collected at 1520 
from 8.5 to 18.0 f t ,  and sample IN301067, which was almost entirely clay, was 
collected at 1630 from 13.5 to 15.0 ft. 
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On 22JUN88, the Sampling Team arrived on-site at 0915. The sky was doudy, 
the temperature was warm, and there was no wind. After taking a doser look 
at the approximate area of the drain field, the team decided to remeasure the 
length of the field, which was found to be 1000 ft rather than 540 ft. As a 
result, grids 28 and 54 were based on a grid size of 54 ft RN and 10 ft NS; 
grids 75 and 98 were based on a grid size of 100 f% EW and 10 ft NS. The first 
4 ft of the first hole at grid 75 consisted of 1/2 to 2-in. gravel. At 
approximately 4 ft, one of the cement drain pipes under the drainfield was 
struck. A piece of the pipe, which looked like 1/2-in. thick cement pipe, 
worked up to the cuttings at the top of the hole. The team moved 15 ft west 
and 12 ft north of the first sample location for grid 75. The ICP metals and 
AA-CLP metals aliquots for sample IN301078 (grid 75) were collected from the 
cuttings at 3.5 ft because there was insufficient sample in the split spoon to fill 
four sample bottles. Sample IN301089 (grid 75) was collected at 1420 from the 
8.5 to 10.0 ft depth. Sample IN301090 (grid 75) was collected at 1520 from the 
13.5 to 15.0 ft depth. 

Because the switch on the drilling machine needed repair, samples 1N301103, 
IN301 114, IN301 125, and QC rinsate IN301 136 were not collected from grid 54. 

4.6.22 Anaiyt~d Design 

Request 306: No field measurements were requested. Parameters analyzed 
included votatiles, semivolatiles, and CLP metals. 

4.6.3 Fie@ and Analytical Data 

Ftefd Data: 

Request 301 : No field measurements were requested. 
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Fieid Data Evaluation: 

Request 301 : Not applicable.. 

Metals. Araaly.ka1 data for metals in soil are presented in Table 4.3.1. Of the 

23 metals detected, the fdlowing 4 toxic metals of interest to the Survey were 

below the CRDL in alj three smples: antimony, selenium, silver, and thallium. 

6f the remaining metah sf interest detected, arsenic ranged from 4.5 to 4.7 

mg/kg; barium, 147 to 243 mg-kg; beryllium, 1.1 to 1.5 mg/kg; cadmium, 1.1 to 

1.3 mg/kg; chromium, 25 to 29 mg/kg; copper, 19 to 20 mg/kg; lead, 3.4 to 72 
mg/kg; mercury, 0.05 to 0. 1 rng/kg; nickel? 23 to 32 mg/kg; and zinc, 57 to 99 

mg/kcJ. 

Extractable oraanics. Analytical results for extractable organic compounds are 
presented in Table 4.3.1. From three to nine compounds were identified in 

particular samples of the nine samples taken far this request. There were five 

phthalates identified in one or more of these samples, all in concentrations too 

small to measure; many were also present in the method blank. Phenol was 

detected in several samples and also in the method blank. It was below the 

quantitation limit in all samples in which it was detected. Several TlCs were 

detected, but always in concentrations estimated to be less than 1000 ppb. 

Volatile oraanics. Analytical data for volatile organic compounds are presented 

in Table 4.3-1. Acetone and methylene chloride were identified in all nine of 

these soil sampjes. Acetone was also identified in the blank in all nine samples, 
and meihylene chloride was listed as in the blank in five samples. In addition, a 
compound tentaiively identified as 1, 1, 2-trichloro- 1 , 2,Z-trifluoroethane was 

present in two samples and also in the associated blank. The highest 
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concentration of acetone was 49 ppb. The highest measured or estimated 

concentration of methylene chloride was 11 ppb. The highest estimated 

concentration of a TIC was 14 ppb. 

An- Data Evaluation: 

Request 301: 

Metals. Six metals of inter8st-arsenic9 barium, cadmium, chromium, lead, and 
mercury-were detected above either the CRDL or the IDL for Request 301. 

Extractab le ora _ani=. Phegol was detected below the quantitation limit in several 
samples and was also in the method blank. Ail TICS had concentrations 
estimated to be less than 1000 ppb. 

Volatile oruanics. Methylene chloride was detected, but only in concentrations 
of 11 ppb or less. No volatile organic compound detected was measured or 
estimated in concentrations as high as 50 ppb. 

4.6.4 Limitatims and Qualifications 

Data Quafi Level: 

Request 301: The sampling design and field sampling were rated Quality Level 11. 

The overajl analytical rating is Quality Level I I .  

Field Data: 

Request 301: The rating of I1 for the sampling design was based on the unclear 
sampiing design description and Fig. 3. lb  of the INEL Sampling and Analysis 
Plan. Fig. 3.1b in the plan showed that the samples were to be taken in the 
first quadrant of the drainfield; however, this was not stated in the plan’s 
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sampling design, which outlined gridding the drainfield and selecting from four 
random segments. Jhe sampling team gridded the entire drainfield without 
regard to the quadrant of interest specified in the INEL Sampling and Analysis 
Plan figure. 

The sampling team collected 9 of the 12 samples requested. Samples from grid 
54 was not colsected because the drilling machine needed repair. Because 
analyses far metals were requested only for the samples from the 0-5 ft zone, a 
hand auger could have been used to collect the surface samples and analyses 
performed. 

Metals. Analytical results far lGP metals were Quality Level I except for zinc at 
Quality Level 111. Analytical results for PA metals were Quality Level I. For 
zinc, positive values were obtained for the calibration verification blank which 
were greater than the CRDL, indicative of severe analytical deficiencies. The 
data are unusable. 

Extractable organics. These data are Quality Level I1 except for bis(2- 
ethylhexy1)phthalate and di-n-butylphthalate. These two extractable organics, 
which were below quantitation limits and were also present in the method blank, 
are, therefore, assigned Quality Level 111. These data may be biased low due to 
holding times being exceeded by 4 to 8 days. Specjfically identified organics 
have a Quality bevel of II, whereas all unknown TIC data are assigned a Quality 
bevel of 111. 

Volatile oraanicg. The overall data are Quality Level I. The 1,1,2-trichloro- 
1,2,2-trifluor~ethane was assigned a data Quality Level Ill, rather than 11, 
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because of its presence in the blank. Specifically identified organics have a 
Quality Level of 11, Wher8aS all unknown TIC data are assigned a Quality Level 
of 111. 
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Environmental Problem: 1 
Request Number: 3 0 4  

Grid 28 
IN381 09 2 
IN301023 
IN301 834 
Ai!ssL 
IN301 045 
IN301 056 
IN301 067 
Grid 75 
IN301078 
IN301 089 
IN3Ql Q90 
Grid 54 
None 
- 

Note: Drain f i e l d  d i v i d e d  
i n t o  a 160 segment g r i d .  

Grids 2% and 54 = 54 ft EM by 
10 ft NS 

G r i d s  75 and 98 = 100 ft EA by 
10 f t  NS 

N 

figure 4.1 CFA S a n w  Drainfield (Request 301) 
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4.7 Environmental Problem 2: Groundwater Monitoring 

Request Numbers: 401, 402, 403, 404, 405, 406, 407, 408, 409, 410, 411, 412, 
413,414,415,416,417,418,419,420,421,422, and 423. 
Requester: F. H. Miller. 
findiing and Basis: It was thought that inadequate groundwater monitoring for 
expected Contaminants at the 1NEL may have resulted in undetected degradation 
of the groundwater. Current groundwater monitoring programs indude analysis 
for radionuclides (with the exception of iodine-l29), a limited number of metals, 
and a limited number of organics. However, past and present waste streams 
indicate the release of a wider range of semivolatiles, volatiles, inorganics, and 
anions that also need to be analyzed far to obtain a more accurate idea of the 
extent of aquifer contamination. In addition, pesticides used at Mud Lake and 
local farming communities near Howe may have imparted contaminants to regional 
groundwater under the INEL. Future farming may add to present concentrations 
on-site but remain immune to control by the INEL. Viable reference data are 
essential for supporting or refuting sources of contamination and the selection of 
remedial measures. 

4.7.1 Sampling and Analysis Objectives 

Statement Groundwater samples. were collected from 23 wells at the INEL to 
determine if organics, inorganics, and radionuclides that had been disposed of at 
various sites had migrated into the Snake River Plain aquifer and were present 
above reference levels for the area. 

Supporting Infor'rnatbn: Groundwater contamination at the INEL had been 
identified at a number of locations. This contamination consisted of various 
radiological and ion contaminant plumes spreading in the aquifer in the southern 
portion of the INEL. Contaminants included iodine-1 29, tritium, strontium-90, 
nitrates, and increases in groundwater conductivity, which could have 
demonstrated potential contamination. 
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Volatiles had been introduced into the environment from solvent use. 
Semivolatiles had been introduced from tank leaks and industrial processes. 
Metals had been introduced from digestion processes of metal cladding for fuel 
rods. The nitrates had resulted from the production sf uranyl nitrate, and 
radionuclides had resulted from the many radiological processes continuing at 
the site. All of these processes produced waste that had been disposed of 
either in percolation ponds or in injection wells. Metals were to be analyzed by 
either CLP protocol or ICP method. The CbP protocol was to be used for 
drinking water or prradenction wells. The ICP method was to be used for 
monitoring wells. 

Waste disposal practices over the history of the lNEL had consisted of effluent 
disposal in injection wells and percolation ponds. The effluent contained 
organics, inorganics, anions, and radionuclides. Although groundwater monitoring 
had indicated the presence sf many waste plumes in the Snake River Plain 
aquifer, those studies monitored a limited number of analytical parameters. This 
request extended the range of monitored parameters and aided in determining the 
extent of currently unmonitored waste plumes, if any existed. 

Twenty-three web were sampled. The wells included both monitoring wells and 

production wells. The wells were chosen to obtain a representative and 
comprehensive groundwater quality assessment of the aquifer beneath the INEL. 
Because the wells were properly installed and developed, their materials of 
construction would not contribute significant error to the water quality 
parameters of interest. 

NOTE: For the purpose of well sampling at the INEL, two samples (unless 
otherwise noted) were to be collected from wells that were identified for 
reference and wells that were at the perimeter and downgradient side of the 
reservation. This In all other requests, the wells were considered a population. 
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distinction was not meant to disregard the fact that each particular facility on 
the site might have contributed differently to the groundwater. 

4.7.2 Sampling and Anaiytmi Design 

4.7.21 Sampling Design 

Request 401: Well P+W 2 (Water) (Fag. 4.2a). Samples from this well were 
considered representative of the local area before INEL influences. Two grab 
groundwater samples were to be collected from Well P+W 2, which is equipped 
with a dedicated pump (Sampling Method: References €44.1, E4.4.3, and E4.4.4). 
Standard RCRA well procedures were used for purging and sample collection 
(Field Method: References €4.51, E4.5.2, and E4.5.4). The well was installed in 
1957 by the USGS with a steel casing and there was no screened interval. 

The Sampling Team arrived on-site at 1020 13JUl88. Skies were clear, the 
temperature was approximately 750 to 800F, winds were from 0 to 5 mph, and 
humidity was approximately 10% to 20%. The total depth of Well P+W 2 was 384 
ft. The depth to water from the top of the inner casing was 306.2 ft. The well 
had a 1247. diameter steel casing. The team hooked up the flow meter and the 
stainless steel sample post after rinsing them with boiled, distilled water. The 
case volume of standing water was calculated. ("Bore" and "case" are used 
interchangeably throughout the field logbook.) The team began pumping the well 
at 1039 and pumped three case volumes for a total of 1374 gal. (458.05 gal./case 
volume x 3). The pumping rate was 35 gpm; the time per case volume purge 
was 13 minutes. The USGS released the purge water onto the ground. The 
purge water was clear. Samples IN401013 and IN401024 and field blank IN401035 
were taken at 1020. 

Request 402: Well USGS-19 (Water) (Fig. 4.2b). Samples from this well were 
considered representative of the local area before the INEL influences. Two 
grab groundwater samples were to be collected from Well USGS-19 (Sampling 
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Method: References E4.4.3, E4.4.4, and E4.4.4.4). Standard RCRA well 
procedures were to be used for purging and sample collection (Field Method: 
References E4.5.1, E4.5.2, and E4.5.4). Per request of DOE Headquarters (K. 
Knight to the ORNL Field Team Leader), aliquots for pesticides analysis were 
not to be collected for this request. 

The Sampling Team arrived on-site 15JUl-88 at 0955. Under clear skies, the 
temperature was approximately 85"F, winds were approximately 10 to 15 mph, 
and humidity was 16% to 15%. The tQtal depth of the well from the top of the 
inner casing was 465 ft; depth to water from the top of the inner casing was 
278.3 f%; standing water was 134.7 ft. 476 depth of the screen section (from the 
top sf the inner casing) was from 285 ft to 385 ft. The case volume (26.4 ft3 
of water x 7.5 gal./$) was 198 gal. The well had a &in. diameter casing. 
After removing the well housing and connecting the level monitor, the team set 
up a USGS trailer-mounted downhale sampling rig that had a 4-in. submersible 
pump. The team purged the well 
three times for a total sf 594 gal. Samples IN402014 and IN402025 were 
collected at 1205. The purge water was clear. The USGS discharged the purge 
water onto the ground. Field 
measurements were also made. The background beta/gamma scan was 35 cpm 
above instrument background. 

vlpe pump rate was approximately 7 gpm. 

A scintillation vial was taken for each parameter. 

Request 403: Well USGS-27 (Water) (Fig. 4.2~). Samples from this well were 
considered representative of the local area before the INEC influences. Two 
grab groundwater samples were to be collected at Well USGS-27 with a bailer 
(Sampling Method: References €4.4.3, €4.4.4, and E4.4.4.4). Standard RCRA well 
procedures were to be used for purging and sample collection (Field Method: 
References E4.5.1, E4.5.2, and E4.5.4). Because a pump was installed, the team 
did not use the bailer as requested in the INEL Sampling and Analysis Plan. 
Per request ob DOE Headquarters (K. Knight to the BRNL Field Team Leader), 
aliquots for pesticides analysis were not to be collected for this request. 
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The Sampling Team arrived at the well site at 0847 on 20JU188. Winds were 
between 5 and 10 mph and the temperature was 62OF. The sky was clear. The 
depth of the well from the top of the inner casing was 312 ft. The depth to 
water from the top of the inner casing was 223.8. ft. The depth of the screen 
section from the top of the inner casing was from 250 ft to 260 ft, and the 
depth of the steel inner casing was from 298 ft to 308 ft, The well had a 6-in. 
diameter steel casing. After dismantling the well-housing, the team started 
pumping the well at 0930 at a pumping rate of 10 gpm. The case volume (18.8 
fl? of water x 7.5 gal./@) was 140 gal. More than three bore volumes were 
evacuated before sampling, the purge volume was actually 500 gal. Sample 
IN403015 was collected at 1030 and sample IN403026 was collected at 1039. The 
purge wafer was clear. Field measurements were also made. The team deleted 
QC n'nsate sample IN403037 per the Assistant Sampling Team Leader because it 
was not required. 

Reques t  404: Well ANL W-1 (Water) (Fg. 4.26). Although revision 02 of the 
INEL Sampling and Analysis Pian requested only one sample, the INEL S&A Plan 
that the Sampling Team took to the field requested that two grab groundwater 
samples be collected from Well AN1 W-1 from the tap nearest the wellhead (per 
the Assistant Sampling Team Leader on 28FEB89) (Sampling Method: References 
€4.4.4 and E4.3.2). The well pump was located in Building 754. Because this was 
a production well, facility operations personnel were to be notified prior to 
sampling to coordinate well pump operations. Standard RCRA well procedures 
were to be used for purging and sample collection (Field Method: References 
E4.5.1, €4.5.2, and €4.5.4). 

The Sampling Team arrived on location 29JUL88 at 1036. The temperature was 
W°F and winds were from 5 to 10 mph. Pumping was started at 1039 with the 

meter reading on the pump at 803823 x 1000 gal. According to the Sampling 
Team's escod, nine rnin. of pumping produced three column volumes. Purging 
was completed at 1050 with the meter reading at 803840 x 1000 gal. The team 
started collech'ng sample IN404016 at 1051 and finished at 1056. Sample 
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IN404027 was collected by 1102. The purge water was extremely clear. At the 
end of sampling, the meter reading was 803851 x 1000 gal. Field measurements 
af pH, conductivity, and temperature were stable throughout the sample 
collection period. 

Request 405: Well U!3GS-9$ (Water) (Fig. 4.2e). One grab groundwater sample 
was to be collected from Well 98 to serve as a sample point for groundwater 
contaminants prior to influences from the ICPP and TRA (Sampling Method: 
References E4.4.3, E4.4.4, and E4.4.4.1). Equipped with a dedicated pump, USGS 
Well 98 was located nof7hwest of the ICPP and north of the TRA. Standard 
RCRA well procedures were to be used for purging and sample collection (Field 
Method: References E4.5.11, E4.5.2, and E4e505)o The depth sf the well from the 
top of the inner casing was 505 ft; the depth to water from the top of the inner 
casing was 402 ff. The well had a 6 4 .  steel casing and was sealed with cement 
graut. The case volume was 151 -6 gal. and the purge volume was 454 gal. 

The Sampling Team arrived on-site at 1320 on 28JUN88 under clearing skies. 
The temperature was approximately 85% and winds were from 5 to 10 mph. 
Only one sample was collected because this was not a reference sample for the 
INEL Well purging began at 1328. The team used the USGS portable generator 
and in-place pump. Purging time was 25 minutes for 454 gai. of water pumped 
at the rate of 18 gpm. During pumping and sampling, water was allowed to run 
aut onto the ground. (According to USGS personnel, this procedure was 
standard for USGS.) The purged water was clear. Field measurements were 
taken from 1358 to 1412. Sample IN405017 was collected from 1406 to 1409. 

Request 4.06: AJthough revision 02 of the INEL 
Sampling and Analysis Plan requested that only one grab groundwater sample be 
collected frem Well ANP-8 from the tap nearest the wellhead, the INEL Sampling 
and Analysis Wan that the Sampling Team took to the field with them requested 
two samples (per the Assistant Sampling Team Leader on 28FEB89) (Sampling 
Method: References E45 1, E4.5.2, and E4.5.4). Standard RCRA well procedures 

Well ANP-8 (Water) (Fig. 4.26). 
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were to be used for purging and sample collection (Field Method: References 
E4.5.1, E4.5.2, and E4.5.4). The pump and tap were located in Building 644 at 
TAN (TAN-1). Because Well ANP-8 is a production well at WRRTF, facility 
operations were to be notified prior to sampling to coordinate well pump 
operations. 

The Sampling Team arrived at Well ANP-8 at 1521 on 17dUN8%3. The temperature 
was 90°F and winds were between 5 and 10 mph. The depth of the well from 
tbe top of the inner casing was 200 ft. Pumping was started at 1522. The 
purging rate was 500 gpm, and the total volume purged was 4000 gal. Purging 
was completed at 1530. Sample IN406018 was collected at 1530. Sample 
IN406029 was collected at 1539. During purging and sampling, the water was 
very clear. Field measurements were made. pH, temperature, and conductivity 
readings stabilized very quickly. 

Request 407: Well FFT-1 (Water) (Fig. 4.29). Although revision 02 of the INEL 
Sampiing and Anatysis Pian requested that only one grab groundwater sample be 
collected from the tap nearest the wellhead of Well FEX-1 located in Building 
TAN 632, the INEL Sampling and Analysis Plan that the Sampling Team took to 
the field with them requested two samples (per the Assistant Sampling Team 
Leader on 28FEB89) (Sampling Method: References E4.3.2 and E4.4.4). Standard 
RGRA well procedures were to be used for purging and sample collection (Field 
Method: References €4.5.1, E4.5.2, and €4.5.4). 8ecause FET-1 is a production 
well at LOFT, facility Operations personnel were to be notified prior to sampling 
to coordinate well pump operations. 

The Sampling Team arrived on-site at 1400 on 17JUN88. The temperature was 
9OoF and winds were from the northwest at 5 to 15 mph. The depth of the well 
from the top of the inner casing was 200 ft. The type of inner casing was 
unknown. Pumping was started at 1403. The pumping/purging fate was 1000 
gpm. Approximately 9000 to 10,000 gal. were purged prior to sampling. Between 
1412 and 1429, samples IN407019 and IN407020 were collected. The water was 
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very clear during purging and sampling. Field measurements were made. pH, 
conductivity, and temperature readings were stable at the time of sample 
initiation. 

Request 408: WeiI ANP-1 (Water) (Fig. 4-21). Although revision 02 of the INEL 

Sampling and Analysis Plan requested that only one grab groundwater sample be 
collected from Well ANP-1 from the tap nearest the wellhead, the INEE Sampling 
and Analysis Pian that the Sampling Team carried into the field with them 
requested two samples (per the Assistant Sampling Team Leader on 28FEB89) 

(Sampling Method: References E4.3.2 and E4.4.4). Because the pump/tap located 
in Building 612 was a production well at TSF (TAN-l), facility operations were 
to be notified prior to sampling to coordinate production well pump operations. 
Standard RCRA well procedures were to be used for purging and sample 
collection (Field Method: References E4.5.1 , E4.5.2, and E4.5.4). 

The team members arrived at the site at 1444 on 17JlJL88. Winds were out of 
the southwest at 5 to 15 mph and the temperature was 90°F. The depth of the 
well from the top of the inner casing was 200 ft. The depth to water from the 
top of the inner casing was unknown. Pumping was started at 1446; the pump 
rate for purging was 10QQ gpm. Purging was completed at 1453 with the volume 
purged between approximately 7088 and $008 gal. Sample IN408010 was collected 
from 1453 to 1458. Sample IN408021 was collected from 1459 to 1507. During 
purging and sampling, the water was very clear. 

Request 409: Well USGS-86 (Water) (4.2i). Two grab groundwater samples were 
to be collected from well USGS-86 (Sampling Method: References E4.4.1 , €4.4.3, 
and E4.4.4). Standard RCRA well procedures were to be used for purging and 
sample collection (Field Method: References E 4 5  1 , E4.5.2, and €4.5.4). The 
well was located near the southwest corner of the INEL, downgradient of the 
INEL facilities. Well USGS-86, which had a 5-hp dedicated submersible pump, 
was the last well monitoring the aquifer before the aquifer exited the INEL site. 
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The Sampling Team arrived on-site at 1330 on 22JUN88. The sky was clear, and 
the temperature was approximately 92OF. The well finish was an open hole with 
an 8-in. steel casing in the top 48 ft. The depth of the well from the top of 
the inner casing was 691 ft; the depth to water from the top of the inner casing 
was 647.33 ft. Case volume (15.22 @ of water x 7.5 gal./@) was 114 gal. 
Purging was begun at 6439 and completed at 1561. The purge rate was 19 gpm 
and the purge volume was 608 gal. Sample IN40901 1 was collected from 1512 to 
1518. After fieid measurements were made, sample IN409022 was collected from 
15x1 to 1524. The water during purging and sampling was very dear. During 
purging, water was allowed to overflow a 5-gal. bucket onto the ground. 
According to USGS personnel, this procedure was standard for USGS. A 
radiation survey of the groundwater indicated only normal groundwater 
concentrafion for this area. 

Request 410: Well USGS-105 (Water) (Rg. 4.2j). Two grab groundwater samples 
were to be colected from Well USGS-105 located on the southern boundary of 
the INEL and downgradient of the INEL facilities (Sampling Method: References 
E4.4.3, E4.4.4, and E4.4.4.1). The well, equipped with a dedicated pump, was the 
last well in the area before the aquifer exited the INEL property. Standard 
RCRA well procedures were to be used for purging and sample collection (Field 
Method: References €4.5.1, €4.5.2, and €4.5.4). 

The Samphg Team arrived on-site 23JUN88 at 1340. The temperature was 
approximately 920F and winds were from the southwest at 10 to 20 mph. The 
depth of the well from the top of the inner casing was 800 ft, and the depth to 
water from the top of the inner casing was 667.51 ft. The well had an 8-in. 
steel inner casing with an open-hole finish and was sealed with cement grout. 
The case volume (46.2 $ of water x 7.5 gal./@) was 347 gal., and the purge 
volume was 1081 gal. Well purging began at 1420. Although according to USGS 
personnel the purge rate was 19 gpm, the purge rate (calcuJated at 5 gal. per 13 
sec) was actually 23 gpm. The purge water was allowed to run onto the ground. 
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According ts USGS personnel, this procedure was standard operating procedure 
far this site. Sample IN410014 was collected 
from 1507 to 1511. During 
purging and sampling, the water was very clear. Field measurements were also 
made. 

Purging was completed at 1507. 
Sample IN418025 was collected from 1513 to 1517. 

Request 411: Well USGS-110 (Water] (Fig. 4.2k). Two grab groundwater 
samples were ts be collected from Well CISGS-110 on the southern boundary of 
the INEL and downgradient of the INEL facilities (Sampling Method: References 
E4.4.3, E4.4.4, and E4.4.4.1). The well was east of the CFA area and west of the 
ANL-W area. The well, equipped with a dedicated pump, was the last well in the 
area befcxe the aquifer exited the INEL property. Standard RCRA well 
procedures were to be used for purging and sample collection (Field Method: 
References E 4 5 1  E4.5.2, and E4.5.4). 

The Sampling Team arrived on-site 23JUN88 at 0846 under clear skies. The 
temperature was approximately 87oF, and winds were from the south between 5 
and 10 mph, The depth of the well from the top of the inner casing was 780 
It, and the depth to water from the top of the inner casing was 566-79 ft. The 
well had 8 Gin. steel casing and was sealed with cement grout. The well case 
volume (41.8 ft3 of water x 7.5 gar./$) was 313 gal. Well purging began at 
0857. According to USGS personnel, the purge rate was 5 gpm; however, the 
purge rate (calculated at 5 gal. in 57 sec) was actually 5.3 gpm. Purging was 
completed at 1620 with 415 gal. purged. Sample IN411015 was collected from 
1021 to 1025. Field measurements were made at 1026. Sample IN411026 was 
collected from 1027 to 1831. Water during purging and sampling was clear. 
During purging and sampling, the water was allowed to run onto the ground. 
According to USGS personnel, this procedure was standard operating procedure 
for sampling at this well. 

Request 412: Rae Station Well-S (Water) (Fig. 4.21). One grab groundwater 
sample was to be collected from the Fire Station Well from the tap nearest the 
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weilhead (Sampling Method: References E4.3.2 and E4.4.4). Because this well 
was a production well, facility operations personnel were to be notified prior to 
sampling to coordinate production weil pump operations. This sample was to 
monitor for past operations at the Fire Training Site and serve as a reference 
for the ICPP area. The total depth of the well was unknown; depth to water 
was 470 ft. Standard RCRA well procedures were to be used for purging and 
sample collection (Fiefd Method: References E4.5.1, E4,5.2, and E4.5.4). 

The Sampling Team, escorted by EG&G personnel, arrived on-site 17JUN88 at 
1330. Skies were partly cloudy. When the team arrived, the well was being 
purged by EG&G personnel. The pH was tested until it stabilized. Samples 
IN412016 and IN412027 were collected at 1340. 

Request 413: Well USGS-107 (Water) (fig. 4.2m). One grab groundwater sample 
was to be collected from Well USGS-107, equipped with a dedicated pump 
(Sampling Method: References E4.4.3, E4.4.4, and €4.4.4.1). The well was 
downgradient from PBF, SPERT, and ARA. Standard RCRA well procedures were 
to be used for purging and sample collection (Field Method: References E4.5.1, 
€4.5.2, and €4.5.4). 

The Sampling Team arrived on-site at 1101 on 23JUN88 under clear skies. The 
temperature was 92OF, and winds were from the southwest between 5 and 10 
mph. The depth of the well from the top of the inner casing was 690 ft, and 
the depth to water from the top of the inner casing was 476.90 ft. The well 
had a &in. inner steel casing. The finish was open hole and the seal was 
cement grout. Purging was begun at 1104 and completed at 1235. According to 
USGS personnel, the purge rate was 5 gpm. The purge rate was actually 
calculated at 5 gal. in 59 seconds. Water was allowed to run onto the ground. 
According to USGS personnel, this was standard operating procedure for 
sampling at this well. The water was extremely clear. At 1235 the well was 
pumped dry, and at 1236 the pump was turned off. The well pump was turned 
on again and the flow rate adjusted to 0.3 gpm, but the pump failed prior to the 
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finaf adjustment. At 1308, either the well was still not recharged or the pump 
was not working. The team returned to USGS-107 at 1400, but the pump was 
still not working. Therefore, sample IN41 301 7 was not collected. 

Wequest 414: Well CFA-1 (Water) (fig. 4.B). According to revision 02 of the 
1NEL Sampling and Analysis Phn, one grab groundwater sample was to be 
collected from Well CFA-1 from the tap nearest the wellhead (Sampling Method: 
References E4.4.4 and E4.3.2). The field logbook indicates that two samples were 
collected. Because this well, downgradient from ICPP and CFA landfills, was a 
production well, facility operations were to be notified prior to sampling to 
coordinate produdisn well pump operations. Standard RCRA well procedures 
were to be used for purging and sample collection (Field Method: References 
E 4 5 1  , E4.5.2, and E4.5.4). 

The team arrived on-site 16JUN88 at 1035. According to RCRA requirements, the 
well was ta be purged until three well volumes were removed and pH and 
conductivity stabilized as reported by the INEL personnel. Samples IN414018 
and IN414029 were collected from 11 13 to 1150. The liquid in the samples was 
very clear and had no odor. Because numerous personnel were waiting for 
completion of the sampling, the team used an INEL pH conductivity meter 
because they could not locate the team’s Horiba meter to make field 
measurements. 

Request 415: Well SL-1 (Water) (Fig. 4-20). According to revision 02 of the 
INEL Sampling and Analysis Plan, one grab groundwater sample was to be 
collected from Well SL-1 from the tap nearest the wellhead (Sampling Method: 
References €451, E4.5.2, and E4.5.4). The field logbook indicates that two 
samples were collected. Because the well, located downgradient from ARA, was 
a production well, facility operations personnel were to be notified prior to 
sampling to coordinate production well pump operations. Standard RCRA well 
procedures were used for purging and sample collection (Field Method: 
References E4.5.1, E4.5.2, and E4.5.4). 
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E G G  personnel operated the pump system for the team because no operator was 
available. As the team had no information on well volume, they decided to 
sample after the pH and conductivity readings stabilized. At 1616, the pH and 
conductivrty stabilized at 7.6 and 0.06, respectively. Samples IN41 5O19 and 
IN415020 were collected from 1624 to 1639. A gamma screening of the inside of 

the building showed a gross beta rate of 500 cpm and a gross gamma beta rate 
of 200 cpm. An overfiow from the associated tank was activated during the 
sampling. The liquid from the well was very clear. 

R e q u e s t  416: Well UsGs-90 (Water) (Fg. 4.2~). One grab groundwater sample 
was to be collected from this well. The well was equipped with a dedicated 1.5 
hp submersible pump and had 3 ft of stainless steel pipe extending above the 
ground surface (Sampling Method: References €4.4.3, E4.4.4, and E4.4.4.1). 
Standard RCRA well procedures were to be used for purging and sample 
collection (Field Method: References €4.5.1, €4.5.2, and E4.5.4). 

The well was downgradient from RWMC. Well USGS-90 was an open-hole well 
with a steel inner casing. The depth of the well from the top of the inner 
casing was 626 ft, and the depth to water from the top of the inner casing was 
582.1 ft. The well diameter was 6.0 in. The case volume (8.615 ft3 of water x 
9-5 gal./@) was 64.6 gal. The radiation survey, completed by an EG&G Health 
Physicist, indicated no radiological contamination, 

The Sampling Team arrived on-site 22JUN88 at 0958 under an overcast sky, with 
intermittent rain, and a temperature of approximately 82oF. At 1026, rain was 
falling, but at 1028 it had stopped. Purging was started at 1023, and at 1027 
water had surfaced. At 1028, a 5-gal. bucket was filled in 20 sec and then 
allowed to overflow, according to standard operating procedure for USGS at this 
site (per USGS personnei). Although the water was light brown at first, at 1040, 
the purge water was extremely dear. The purge The purge rate was 4 gpm. 
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volume was 140 gal. Purging was completed at 1058. Sample IN416010 was 
collected at 1058. 

Request 417: Well USGS-113 (Water) (fig. 4.2,q). One grab groundwater sample 
was to be collected from this well equipped with a dedicated pump (Sampling 
Method: References E4.5.1, E4.5.2, and E4.5.4). The well was downgradient 
(directly south) of the ICPP. Standard RCRA well procedures were to be used 
for purging and sample collection (Field Method: References E4.5.1, E4.5.2, and 
€45.4). 

The Sampling Team arrived on-site 28JUN88 at 0940. Skies were cloudy, the 
temperature was approximately 70-75QF, and winds were out of the northwest at 
5 mph. Wse well had a &in. steel inner casing and was sealed with cement 
grout. The depth of the well from the top of the inner casing was 564 ft, and 
the depth to water from the top of the inner casing was 470 ft. The case 
volume (18.5 f$ of water x 7.5 gal./@) was 138.4 gal. Purging was begun at 
0945; the purge volume was -415 gal. Purging time was to be 16 1/2 min (415 gal 
with 25 gpm pumps). The water was very clear. The well was pumped with a 
portable generator by USGS personnel. During purging, the water was allowed 
to run onto the ground according to standard USGS operating procedure. The 

sample water was clear, Beginning at 1004, the team took three field 
measurements to insure stabilization. Sample IN41 701 1 was collected from 0945 
to 1016. One field measurement reading was taken after sampling at 1017. The 
team was accompanied by USGS Water Resource Department personnel. 

Request 418: One grab groundwater sample 
was to be collected from Well USGS-37 equipped with a dedicated pump 
(Sampling Method: References E4.4.3, E4.4.4, and E4.4.4.1). The well was 
downgradient from the ICPP. Standard RCRA well procedures were to be used 
for purging and sample collection (Field Measurement: References E4.5.1, E4.5.2, 
and E4.5.4). Per the request of DOE Headquarters (K. Knight to the ORNL Field 

Well USGS-37 (Water) (Fig. 4.2r). 
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Team Leader), aliquots for pesticides analysis were not to be collected for this 
request. 

The Sampling Team arrived at Well USGS-37 on 14JUL88 at 0850. The sky was 
clear. The temperature was approximately 75oF, winds were between 10 and 20 
rnph, and humidity was approximately 10 to 20%. The total depth of the well 
from the top of the inner casing was 573 ft; depth to water from the top of the 
inner casing was 467.9 ft. There was no screened interval. The well had a 12- 
in. steel inner casing. The team left the site at 0930 to get the USGS generator 
repaired and returned to the site at 1240. The team began pumping at 1240 and 
collected sample IN418012 at 1353. USGS personnel pumped the clear purge 
water onto the ground. The case volume (82.5 ft3 of water x 7.5 gal./@) was 
618.8 gal. The team pumped three case volumes, which was approximately 1860 
gal. purged. The pump rate was 25 gpm. There were 105.1 ft of standing water. 

Request 419: Well USGS-116 (Water) (fig. 4.2s). One grab groundwater sample 
was to be collected from Well USGS-116 equipped with a dedicated pump 
(Sampling Method: References E4.4.3, €4.4.4, and E4.4.4.1). Well USGS-116 was 
downgradient from ICPP and was located approximately 1/4 mile southeast of the 
ICPP. Standard RCRA well procedures were to be used for purging and sample 
collection (Field Method: References E4.5.1, E4.5.2, and E4.5.4). 

The team arrived at Well USGS-116 on 28JUN88 at 1034. They were accompanied 
by USGS Water Resource Division personnel. The sky was cloudy, and there 
were thunderstorms to the northwest and the southwest. The temperature was 
approximately 70oF and winds were calm. The wind 
increased to between 5 and 10 mph from the northwest. The depth of the well 
from the top of the inner casing was 580 ft. Depth to water from the top of 
the inner casing was 454 ft. The well had a 6-in. steel inner casing and was 
sealed with cement grout. The case volume (24.7 ft3 of water x 7.5 gal./@) was 
185.5 gal. Pumping began at 1040 with a USGS portable generator. Purge time 
was 27 minutes for 556.5 gal. at 20 gpm. The water, which was clear during 

tight rain began at 1054. 
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purging, was allowed to run onto the ground. According to USGS personnel, this 
practice was standard operating procedure for USGS. From 1100 until 1105, 
three field measurements were taken. Sample IN419013 was collected from 1108 
until 1 1 12. A field measurement was made at 1 1 13. 

Request 420: One grab groundwater sample 
was to be coilleded from Well USGS-82 located east of ICPP (Sampling Method: 
References E4.4.3, E4.4.4, and E4.4.4.4). Standard RCRA well procedures were to 
be used for purging and sample collection (Field Method: References E4.5.1, 
E4.5.2, and E4.5.4). Per the request of QOE Headquarters (M. Knight to the 
ORNL Field Team Leader), aiiquots far pesticides analysis were not to be 
cslleded for this request. 

Well idSGS-82 (Water) (fig. 42 ) .  

The Sampling Team arrived on-site on 2OJUL88 at 0810 under a clear sky with a 
temperature of 95oF and a light breeze from 5 to 10 mph. Well USGS-82 was 
700 ft deep from the top of the inner casing. The depth to water from the top 
sf the inner casing was 445 ft. The well had an &in casing at 445 ft. The 
depth of the screen section from the top of the inner casing was from 470 ft 
ts 520 ft. From the bottom of the screen section, the well had a 6-in. inner 
steel casing to 700 ft and from there was open hole. The case volume (54 ft3 
sf water x 7.5 gal./@) was 407 gal. Purging was begun at 0810 at a pumping 
rate of 7 gpm. The well was purged in approximately 3 hours for a total purge 
valurne of 1221 gal. Water was clear at first purging. Sample IN420016 was 
collected at 1332 with the well’s dedicated pump instead of a bailer. 

Request 421: One grab groundwater sample 
was to be collected from Well USGS-43 (Sampling Method: References E4.4.3, 
E4.4.4, and E4.4.4.1). The well, equipped with a 5-hp, submersible, dedicated, 
impeller-driven pump, was located west ob ICPP and east of TRA. Standard 
WCRA well procedures were to be used for purging and sample collection (Field 
Method: Reference E4.5.1, E4.5.2, and E4.5.4). 

Well lJSGS-43 (Water) (Fig. 4.2~). 
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The Sampling Team arrived on-site 21JUN88 at 1350. The temperature was 
approximately 94OF and winds were out of the northwest from 0 to 5 mph. This 
well had a 6-in. wrought-iron inner casing to 450.54 ft and then was an open 
hole; the seal was cement grout. The total depth of the well from the top of 
the inner casing was 697.80 ft, and the depth to water from the top of the 
inner casing was 453.30 ft. The case votume (44 @ of water x 7.5 gal./@) was 
3% gal. Purged water was 
pumped onto the ground. Purging was completed at 1549 with a total volume 
purged 952 gal. Sample IN421017 was collected from 6550 to 1557. During 
purging and sampling, the water was very clear. The collection tube was 
galvanized iron, 1 4 .  wide, and had approximateiy 2 ft of 3/8 in. stainless steel 
at the end. 

Purging was begun at 1405 at a rate of 8 gpm. 

Request 422: Well USG- (Water) (fig. 4.2~). One grab groundwater sample 
was to be collected from Well USGS-65, which was equipped with a 1.5-hp 
dedicated pump (Sarnpiing Method: References €4.4.3, €4.4.4, and €4.4.4.1). 
Standard RCRA well procedures were to be used for purging and sample 
collection (Field Method: References E4.5.1, E4.5.2, and €4.5.4). 

The Sampling Team arrived on-site 21JUN88 at 1025. Winds were from the 
northeast at 0 to 5 mph. The field pumping unit was parked on the southwest 
side of the well, which was downgradient from I R A .  At 1028, the team 
measured the depth of the well at 498 ft. The depth to water from the top of 
the inner casing was 461.68 ft. The well, which had an 8-h,  cast-iron inner 
casing, was cased to 326.5 ft; from there, the well was an open hole. The 1-in. 

collection tube was galvanized iron and had approximately 2 ft of 3/8-in. 
stainless steel at the end. The team rinsed the collection tube with deionized 
water. Purging began at 1041. A 5-gal. bucket was filled in 40 sec. According 
to USGS personnel, the purge rate was 8 gpm. Purging was completed at 1152 
for a purge volume of 624 gal. The case volume (12.67 ft3 of water x 7.5 
gal./@) was 95.0 gal. Sample IN422018 was collected from 1153 to 1159. Water 
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during purging and sampling was very clear. At 1056, a GM meter reading read 
30 to 56 cpm. The well volume was estimated to be approximately 160 gal. 

Request 423: Well TRA-1 (Water) (Fig., 4.2~) .  Two grab groundwater samples 
were to be collected from the tap nearest the wellhead (Sampling Method: 
References E4.3.2 and E4.4.4). The well, upgradient of disposal sites at TRA, 
was a production well; therefore, facility operations were to be notified prior to 
sampling to coordinate production well pump operations. Standard ff CRA well 
procedures were to be used for purging and sample collection (Field Method: 
References E451 E4.5.2, and E4.5.4). 

The! Sampling Team arrived at Well TWA-1 an 17JUN88 at 1530 and met their 
EG&@ escort. Skies were overcast. The well pumped at approximately 1250 gpm. 
Because there was no access to the well far exad measurements, estimates were 
made. The diameter of the well was greater than 12 in. and its depth was 
greater than 500 ft. Purging had begun approximately 30 min before the 
Sampling Team had arrived. Samples IN423019 and IN423020 were collected from 
1530 to 1535. Only one field measurement was made. A clearance radiation 
survey by a Health Physicist received before leaving the site showed no readings 
above instrument background. 

47-92 Analytical Design 

Request 401: 
temperature. 
but not analyzed), CLP metals, anions, and iodine-1 29. 

Field parameters measured included pH, specific conductivity, and 
Parameters analyzed included volatiles, pesticides (aliquots collected 

Request 402: Field parameters measured included pH, specific conductivity, and 
temperature. Parameters to be analyzed included volatiles, pesticides (aliquots 
not collected), CLP metals, anions, and iodine-1 29. 
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Request 403: Field parameters measured included pH, specific conductivity, and 
temperature. Parameters to be analyzed included volatiles, pesticides (aliquots 
not collected), CLP metals, anions, and iodine-129. 

Request 404: 
temperature. 
but not analyzed), anions, CLP metals, and iodine-1 29. 

Field parameters measured included pH, specific conductivrty, and 
Parameters analyzed included volatiles, pesticides (aliquots collected 

Request 405: Field parameters measured included pH, specific conductivity, and 
temperature. Parameters anaJyzed included volatiles, pesticides (aliquots 
collected but not analyzed), ICP metals, AA mercury, anions, and iodine-l 29. 

Request 406: 
temperature. 
but not analyzed), CtP metals, anions, and iodine-1 29. 

Field parameters measured included pH, specific conductivity, and 
Parameters analyzed included volatiles, pesticides (diquots collected 

Request 407: 
temperaturs. 
but not analyzed), CLP metals, anions, and iodine-129. 

Field parameters measured included pH , specific conductivity, and 
Parameters analyzed induded volatiles, pesticides (aliquots collected 

Request 408: Field parameters measured included pH, specific conductivity, and 
temperature. Parameters analyzed included volatiles, pesticides (aliquots collected 
but not analyzed), ClP metals, anions, and iodine-l 29. 

R e q u e s t  409: 
temperature. 
but not analyzed), ICP metals, AA mercury, anions, and iodine-I 29. 

Field parameters measured included pH, specific conductivity, and 
Parameters analyzed included volatiies, pesticides (aliquots collected 

Request 410: 
temperature. 
but not analyzed), ICP metals, AA mercury, anions, and iodine-l 29. 

Field parameters measured included pH, specific conductivity, and 
Parameters analyzed included volatiles, pesticides (aliquots collected 
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Request 41 1 : 
temperature. 
but not analyzed), ICP-metals, AA mercury, anions, and iodine-I 29. 

Field parameters measured included pH, specific conductivity, and 
Parameters analyzed included volatiles, pesticides (aliquots collected 

Request 41 2: 
temperature. 
but not analyzed), CLP metals, anions, and iodine-129. 

Field parameters measured included pH, specific conductivity, and 
Parameters analyzed included volatiles, pesticides (aliquots collected 

Request 413: Field parameters requested included pH, specific conductivity, and 
temperature. Parameters to have been analyzed included volatiles, pesticides, 
lCP metals, AA mercury, anions, and iodine1 29. 

Request 414: Field parameters measured included pH, specific conductivity, and 
temperature. Parameters analyzed included volatiles, pesticides (aliquots collected 
but not analyzed), CLP metals, anions, and iodine-129. 

Request 415: 
temperature. 
but not analyzed), CLP metals, anions, and iodine-1 29. 

Field parameters measured included pH, specific conductivity, and 
Parameters analyzed included volatiles, pesticides (aliquots collected 

Request 416: 
temperature. 
but: not analyzed), IC$ metals, AA mercury, anions, and iodine-I 29. 

Field Parameters measured included pH, specific conductivity, and 
Parameters analyzed included volatiles, pesticides (aliquots collected 

Request 41 7: 
temperature. 
but not analyzed), ICP metals, AA mercury, anions, and iodine-I 29. 

Field parameters measured included pH, specific conductivity, and 
Parameters analyzed included volatiles, pesticides (aliquots collected 

Request 418: Field parameters measured included pH, specific conductivity, and 
temperature. Parameters analyzed included volatiles, pesticides (aliquots not 
collected), ICP metals, AA mercury, anions, and iodine-I 29. 
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Request 419: Field parameters measured included pH, specific conductivity, and 
temperature. Parameters analyzed included volatiles, pesticides (aliquots collected 
but not analyzed), ICP metals, AA mercury, anions, and iodine-129. 

Request 420: Field parameters measured included ptt, specific conductivity, and 
temperature. Parameters analyzed included volatiles, pesticides (aliquots not 
miiected), ICP metais, AA mercury, anions, and iodine-I 29. 

Request 421: Field parameters measured included pH, specific conductivity, and 
temperature. Parameters analyzed induded votatiles, pesticides (aliquots collected 
but not analyzed), ICP metals, AA mercury, anions, and iodine-1 29. 

Request 422: 
temperature. 
but not analyzed), ICP metals, AA mercury, anions, and iodine-129. 

Field parameters measured included pbl, specific conductivity, and 
Pameters analyzed included volatiles, pesticides (aiiquots collected 

Request: 423: 
temperature. 
but not analyzed), CLP metals, anions, and iodine-129. 

Field parameters measured included ptl, specific conductivity, and 
Parameters analyzed inciuded volatiles, pesticides (aliquots collected 

4.7.3 Field and An- Data 

R e q u e s t  401: The field data results are shown in Table 4.3.2. Measurements for 
the two water samples (IN401073 and IN401024) were identical for pH, 
conductivity, temperature, and dissolved oxygen (DO). The values were 7.9, 0.29 

mS/cm, I F C ,  and 9.4 pprn respectively. Field blank sample IN401035 had the 
same readings as the groundwater samples. The fieid log notes refer the reader 
to the first sample for the measured values. 
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Request 402: The field data results are shown in Table 4.3.2. Measurements for 

the two water samples (IN402074 and -QZ) showed 6.4 mS/cm for conductivity, 

9.2 ppm for 06, 7.6 for pH, and YpC for temperature. Actual measurements 

were made for sample IN402644 and field notes refer the reader to the first 

sample., 

Request 4CB: The fiebd data results are shown in Table 4.3.2. Measurements for 

the two water samples (IN403075 and -026) showed 0.5 mS/cm for conductivity, 

5.1 for DO, 7.7 for pH, and 750C for temperature. In addition, a radiation scan 

showed 40 cpm. Actual measurement was made only for sample IN403015, and 

the field notes refer the reader to the first sample. 

Request 434: The field data results are shown in Table 4-32. Originally only 

one sample was requested but the INEL Sampling and Analysis Plan taken into 

the fidd requested two grab samples. Measurements for the two samples showed 

identical pH readings of 7.8- The first sample (lN404016) was slightly cooler (15 
vs. 76%) and had a lower conductivity (0.21 vs. 0.22 ms/cm) than sample 

lN404027. 

Request 405: The field data results are shown in Table 4.3.2. For USGS Well 

98, conductivity was 0.35 mS/cm, pH was 9.5, and the temperature was 12OC. 

Only one sample was requested for this well which served as a reference for 

ICPP and TRA. 

Request 406: The field data results are shown in Table 4.3.2. Although the 
original INEL Sampling and Analysis Plan requested one sample, the plan taken 

into the field requested two samples. The temperature of the water was the 

same for both samples (7IoC). Sample IN406078 did show a slightly lower 

conductivity (0.20 vs. 0.27) and higher pH (7.9 vs. 7.8) than sample lN406029. 

Request 409: The field data results are shown in Table 4.3.2. Although the 

original lNEL Sampling and Analysis Plan requested one sample, the plan taken 
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into the field called for two samples. The two samples showed similar readings 

for conductivity (0.22 and 0.23) and an identical pH of 8, but a temperature 

difference of @C (72 and 75). 

Request 4Q8: The field data results are shown in Table 4.3.2. Although the 
original INEL. Sampling and Analysis Plan requested one sampler the plan taken 

into the fidd requested two samples. The two samples showed very similar 

readings for conductivity 40.22 and 0.23) and pH (7.8 and 7.7), with identical 

water temperatures ( I  10c). 

Request 409: The field data results are shows, in Table 4.3.2. Measurements of 

the two water samples were 0.15 and 0.76 mS/cm for conductivity, 7.7 and 8 for 

pH, and I IOC for the water temperature. 

Request 410: The field data results are shown in T a l e  4.3.2. The two samples 

measured 0.23 mS/crn for conductivity, 7.8 and 7.9 for pH, and 16 and 15OC for 
temperature. 

Request 411: Conductivity (0.22 
rnS/cm), pki (7.9), and water temperaturn (75OC) were identical for the two 

samples. These readings were taken before the first and second samplings. 

The field data results are shown in Table 4.3.2. 

Request 412: The field data results are shown in Table 4.3.2. The INEL 

Sampling and Analysis Plan requested one sample; however, two samples were 

collecied, with the second sample to be analyzed only for metals, thus serving as 

a duplicate for the first sample. The results of measurement of the two samples 

are 0.12 mS/cm for conductivity, 7.7 for pH, and 14OC for temperature. Values 

recorded for the second sample include identical times and measurements, 

indicating that no separate readings were taken. 

Request 413: This sample was 

not collected and no measurements could be made because the pump failed 

The field data results are shown in Table 4.3.2. 
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during or immediately after purging af the well before the sample could be 

collected. 

Request 414: The field data results are shown in Table 4.3.2. Only one Sample 

was requested in the original INEL Sampling and Analysis Plan but two samples 

were collected based 86% the plan taken into the field. The results of the 

measurements of the two samples are 0.62 mS/cm for CQndfACtiVity, 7.4 for pH, 
and 14% for temperaturem The lag notes refer the reader to the first sample 

for readings, 

Request 415: The field data results are shown in Table 4.3.2. Only one sample 

was requested in the original INEL Sampling and Analysis Plan but two Samples 

were ColkCted based on the plan taken into the field. The results of the 

measurements of the two samples are 0.06 rnS/cm for conductivity, 7.6 for pH, 

and 16% for temperature, The readings reported for the second sample were 

copied from the results of the first sampling 

Request 416: The field data results are shown in Table 4.3.2. The readings 

obtained for the sample collected for this request were 0.22 mS/cm for 

conductivity, 8.7 for pti, and 75oC for temperature. 

Request 417: The field data results are shown in Table 4.3.2. The readings 

obtained for the sample collected for this request were 0.8 mS/cm for 

conductiviry, 7.5 for pH, and 73% for temperature. The conductivity reading is 

the highest observed in the groundwater from the 23 we// samples. 

Request 418: The field data results are shown in Table 4.3.2. The readings 
obtained for the sample collected for this request were 0.67 mS/cm for 

conductivity, 7.7 for pH, and 18oC for temperature. A reading for dissolved 

oxygen was made and the value was 7.9 ppm. 
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Reques t  419: The field data results are shown in Table 4.3.2. The readings 

obtained for the sample collected for this request were 0.46 mS/cm for 

conductivrty, 7.5 for pHJ and 7 7OC for temperature. 

Request 420: The field data results are shown in Table 4.3.2. The readings 

obtained for fhe sample col/ecfed for this request were 0.27 mS/crn for 

conducWity, 7.7 for pHJ and 73% for temperature. Readings were also recorded 

for the radiation scan which showed 40 cpm and for dissulved oxygen which 

showed 6.4 ppm. 

Request 421: The field data results are shown in fable 4.3.2. The readings 

obtained for the sample collected for this request were 0.37 mS/cm for 

conductivity, 8 for pHJ and 14% for temperature. 

Request 422: The field data results are shown in Table 4.3.2. The readings 

obtained for the sample collected for this request were 0.50 mS/cm for 

cunduciMly, 7.9 for pH, and 1 7% for temperature. 

Request 423: The field data results are shown in Table 4.3.2. The lNEL 

Sampling and Analysis Plan requested two samples from this well. Because the 

readhgs shown in fhe table were made only once, they are not true replicate 

readings taken separately. The conductivity was i l l 8  mS/cm, the pH was 7.9, 

and the temperature was 2 1OC. 

field Data Evaluation: 

Request 401: Because the Horiba instrument used to make the measurements 
was calibrated each morning prior to field use for the requested pH,  
conductivtty, and temperature measurements, values are reliable. The dissolved 
oxygen probe was calibrated at the laboratory prior to departure to the site; the 
results, though not optimum, are reliable, especially if readings are compared 
among the different well water samples. Questions arise on the identical values 
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for all the readings. Because field log notes refer the reader to the values 
obtained for IN401813 for the other two samples, the measurements for the 
second field sample (IN401024) and the fjeld blank sample are unreliable because 
they were not separately measured in the field. 

Request 402: Only the measurements for sample IN482814 are reliable because 
the readings were actually made on the sample with the calibrated instrument. 
The values for sarnplle IN482025 are unreliable. 

Request 403: Only the measurements far sample IN403815 are reliable because 
the readings were actuallly made on the sample with the calibrated instrument. 
Values for sample IN403026 are unreliable. 

R e q u a  404: Measurements were made on each sample collected. Because the 
instrument was calibrated prior to field use, bath readings are reliable. 

Request 405: Because the instrument was calibrated prior to field use, the 
readings are reliable. 

Request 406: Because the instrument was calibrated prior to field use, the 
readings are reliable for the two samples. 

Request 407: Because the instrument was calibrated prior to field use, the 
readings are reliable for the two samples. 

Request 408: Because the instrument was calibrated prior to field use, the 
readings are reliable for the two samples. 

Request 409: Because the instrument was calibrated prior to field use, the 
readings are reliable for the two samples. 
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Request 410: Because the instrument was calibrated priar to field use, the 
readings are reliable for the two samples. 

Reques t  411: Because the instrument was calibrated prior to field use, the 

readings are reliable for the two samples. 

R e q u e s t  412: Because the instrument was calibrated prior to field use, the 

readings are reliable. However, the readings were taken prior to the first 
sampling and not taken prior to the second sampling. The logbook shows that 
the entry was copied from tbe log note for the first sample. 

R e q u e s t  413: No evaluation can be made because no samples were collected and 
no measurements were made. 

Request 414: The instrument which was used for the measurement was supplied 
by INEL personnel because the ORNL instrument could not be located at the 

time the measurements were made. Because no record in the log book verified 
the calibration of the INEL instrument, the retiability of the readings is 
unknown. Readings for the first sample were actually taken; the second values 
were copied from the measurements taken for the first sample. 

R e q u e s t  415: Because the instrument used for the measurements was calibrated 
prior to field use, the results are reliable. Because only one set of 
measurements was made, the second set of values reported was copied from the 
first sampling. 

Request 416: 
prior to field use, the results are reliable. 

Because the instrument used for the measurements was calibrated 

Request 417: 
prior to field use, the results are reliable. 

Because the instrument used for the measurements was calibrated 
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Request 418: Because the instrument used for the measurements, except the 
dissolved oxygen, was calibrated prior to field use, the results are reliable. 
Because the instrument was calibrated for dissolved oxygen at the sampling 
team’s laboratory prior to departure to the INEL, the result is reliable, 
especially if the values are used to compare results from the other wells. 

Request 419: Because the instrument was calibrated prior to field use, the 
results are reliable. 

Request 428:: Because the instrument used for the measurement of eonductiviv, 
pH, and temperature was calibrated prim to field use, results are reliable. 
Because the instrument was calibrated for dissolved oxygen in the sampling 
team’s laboratory prior to departure for the site, results are reliable, especially 
if the values are compared among the different wells. The radiological 
instrument used to obtain the radiation scan was calibrated at the sampling 
team’s laboratory prior to departure for the site; therefore, the rugged field 
instrument readings are considered reliable. 

Request 426: Because the instrument used for the measurements was calibrated 
prior to field use, results are reliable. 

Request 422: 
prior to field use, results are reliable. 

Because the instrument used for the measurements was calibrated 

Request 423: 
prior to field use, results are reliable. 

Because the instrument used for the measurements was calibrated 
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Anaiytical Data: 

Anions a nd c vanide. Three 

anions were measured in the water from Well P+W 2. Bath samples showed 

identical concentrations of ch%oride at d&MQ ug/L and sulfate at 28000 ug/L. 
The nitrate-N concentrations were 655 and 746 wg/L. 

The analytical data results are given in Table 4,3.2. 

Metals. ~ a i ~ i c a l  data for metals in groundwater are presented in Table 4.3.2. 

Of the 19 metals detecred, the following 10 metals of interest to the Survey 

were below the CRDL in all three samples: antimony, arsenic, barium, beryllium, 

cadmium, chromium, lead, mercury, 'selenium, and thallium. Of the metals of 
interest detected, zinc ranged from 108 to 729 ug/L. Toxic metals of interest 

not listed in Table 4.3.2 were below the IDL for all samples tested. 

PCBs and o ihef extractable& 

per DOE Headquarters directive. 

Sample aliquots were collected but not analyzed 

Volatile oruanic3. Analytical data for volatile organic compaunds are presented 

in Table 4.3.2. Acetone concentration was estimated at 6 ppb in one of these 

surface water (pump) samples, and toluene was estimated at 1 ppb in the other 

sampk 

Radiochemistry. Well water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 

Request 402: 

Anions and cvanide. Three 

inorganic anions were found in quantifiable amounts: chloride at 12000 ug/L, 

nitrate-N at 7200 and 1290 ug/L, and sulfate at 2 1 OOO ug/L 

The analytical data results are given in Table 4.3.2. 
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Metal$- Analyticai data for metals in groundwater are presented in Table 4.3.2. 

0% the 18 metals detected, the follawing 10 metals of interest to the Survey 

were below the CRDL in both samples: antimony, arsenic, barium, beryllium, 

cadmim, chromium, cobalt9 iron, lead, mercury, and selenium. Of the metals of 

interest detected, zinc ranged from 37 to 50 ug/L Toxic metals of interest not 

listed in T a l e  4.3.2 were below the IDL for all smpbes tested. 

PCBs and other extractable$. Samples were collected but not analyzed per DOE 

Headqumers directive. 

Vdatile spn icg .  Analytical data for volatile organic compounds are presented 

in Table 4.3.2. A tentatively identified compound was detected in estimated 

coneewtratiaws of 37 ppb in one of these groundwater samples and 25 ppb in 

the other. 

Radiochemistry. Well water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 

Anions and cvanide. The analytical data results are given in Table 4.3.2. Four 

inorganic anions were found in quantifiabk amounts: chloride at 66000 and 

67000 ug/b, fluoride at 1000 ug/L, nitrate4 at 2000 ug/L, and sulfate at 35000 

ug/L, Nitrogen of the nitrate-N was determined using the flow injection 

technique; the other anions were determined by chromatography. 

Metals. Analytical data for metals in groundwater are presented in Table 4.3.2. 

0% the 20 metals detected, the following 9 were below the CRBL in both 

samples arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, 

selenium, and thallium. Of the metals of interest detected, mercury ranged from 
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0.21 to 0.22 ug/L and zinc from 38 to 39 ug/L. 

listed in Table 4.3.2 were below the IDL in both samples. 

Toxic metals of interest not 

PC8s and other exfractables. 

Headquarters directive. 

Samples were collected but not analyzed per DOE 

Volatile oraanics. 

in T&Je 4.3.2. No volatile organic compounds were reported for this request. 

Analytical data for volatile organic compounds are presented 

&$iocherni&y . Well water samples were analyzed for iodine-729 which was 

found to be below detection limits. 

Request404: 

Anions and cv anide. The 

inorganic anions found in quantifiable amounts were chloride at 79000 ug/L, 

fluoride at IO00 ug/L, nitrateN at 1420 and 1290 ug/L, and sulfate at 13000 and 

The analytical data results are given in Table 4.3.2. 

140oo ug/L 

Metal$. Analytical data for metals in groundwater are presented in Table 4.3.2. 
Of the 13 metals detected, the following 6 metals of interest to the Sumey 
were below the CRDL in both samples: arsenic, barium, beryllium, cadmium, 

lead, and mercury. Of the metals of interest detected, zinc was 7.1 ug/L. Toxic 

metals of interest not listed in Ta le  4.3.2 were below the IDL for the two 

samples. 

- a  nd other extractables. 

per DO€ Headquarters directive. 

Sample aiiquots were collected but not analyzed 

Volatile oraanics. Analytical data for volatile organic compounds are presented 
in Table 4.3.2. Methylene chloride was measured at 5 pph in one of these two 

samples and detected at an estimated concentration of 2 ppb in the other. 
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Radiochemistry. Well water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 

Anions and c vanide. Analytical data results are given in Table 4.3.2. The 

sample from Well 98 showed chloride at 18000 ug/L, fhoride at 1008 ug/L, 

nitrate-N at 1790 ug/L, and sulfate at 25000 ug/L. 

Metals. Analytical data for metals in groundwater are presented in Table 4.3.2. 

Of the 17 metah detected, the foIIoWng 4 metals of interest to the Survey 

were below the CRDL in the sample collected: barium, besyllium, chromium, and 

mercury. Of the metals of interest detected, zinc was 134 ug/L Toxic metals 

0% interest not listed in Table 43.2 were below the IDL for the sample tested. 

PCBs a nd other extractables. 

per DOE Headquarters directive. 

Sample aliquots were collected but not analyzed 

Volatile oraanics. Analytical data for volatile organic compounds are presented 

in Table 4.3.2. No volatile organic compounds were reported for this request. 

Radiochemistry. Well water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 

Request 406: 

Anions and cvanide. The analytical data results are given in Table 4.3.2. for 

the two samples, the chloride was 11000 ug/L, the nitrate-N was 4100 and 4600 

ug/L, and the sulfate was 28000 and 29000 ug/L. 
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Met&$ Analytical data for metals in groundwater are presented in Table 4.3.2. 

Of the 76 mews detected, the following 9 mews of interest to the Survey 

were below the CRDL in both samples: arsenic, barium, beryllium, cadmium, 

chmmium, lead, mercury, seienium, and zinc. Toxic metals of interest not listed 

in T*le 4.3.2 were below the ID1 for the samples tested. 

PCBs a nd other extractable$. 

per DOE Headquarters directive. 

Sample aliquofs were collected but not analyzed 

Volatile oraanicg. Analytical data for volatile organic compounds are presented 

in Table 4.3.2. There were four volatile organic compounds detected in each of 
these samples, always in measured or estimated concentrations of 6 ppb or less. 

Methyiene chloride was detected in both samples and a/so in the blank. 

Tetrachloroethene and trichloroethene were both detected in estimated 

concentrations of 4 ppb or less in both samples, 

Radiochemistv. Well wafer samples were analyzed for iodine- 129 which was 

found to be below detection limits. 

Anions and cvanide. The analytical data results are given in Table 4.3.2. For 
the two samples, chloride was 76000 and 77000 ug/L, fluoride was 1000 ug/L, 
nitrate4 was 791 and 3160 ug/L, and sulfate was 34000 and 36000 ug/L. 

Metals. Analytical data for metals in groundwater are presented in Table 4.3.2. 

Of the 16 metals detected, the following 8 metals of interest to the Survey 

were below the CRDL in both samples: arsenic, barium, beryllium, cadmium, 

chromium, lead, mercury, and selenium. Of the metals of interest detected, zinc 
was 76 ug/L, Toxic metals of interest not listed in Table 4.3.2 were below the 

IDL for the samples tested. 
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PCBs and other extractables. 

pea DOE Headquatiers directive. 

Sample aliqiiots were collected but not analyzed 

Volatile oraanics. Analytical data for volatile organic compounds are presented 

in TaMe 4.3.2. Acetone was detected in one sample (estimated concentration of 
3 ppb) and methylene chloride was present in both of these samples and also in 

the blank. Concentrations of methylene chloride were below the qerantitation 

limit and were estimated at 4 ppb in both samples. 

Radiochernistty. Well water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 

Request 408: 

Anions and cva nide. Three 

anions were identifjed in measurable quantities: chloride at 140OQ and 16000 

ug/L, nitrate4 at 1200 and 129Q ug/L, and sulfate at 33000 ug/L. 

The analytical data results are given in Table 4.3.2. 

Metals. Analythxl data for metals in groundwater are presented in Table 4.3.2. 

Of the 13 metals detected, the following 7 metals of interest to the Survey 

were below the CRBL in both samples: arsenic, barium, beryllium, cadmium, 

chromium, mercury, and selenium. Toxic metals of interest not listed in Table 

4.3.2 were below the IBL for the samples tested. 

PCBs and other extractables. 

per DOE Headquarters directive. 

Sample aliquots were collected but not analyzed 

Volatile organics. Analytical data for volatile organic cornpounds are presented 

in Table 4.3.2. Methylene chloride was estimated at 3 ppb in both of these tap 

water samples and was also present in the blank. Tetrachloroethene was 

detected in one sample and trkhloroethene was detected in both samples, but 

these compounds were always below quantitation limits. 
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Radiochemistrv. Well water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 

m m  id . 
anions present above detection levels were: 
nitrate4 at 1990 and 2 120 ug/L, and sulfate at 24000 and 25000 ug/L. 

The analyiical data results are given in Ta le  4.3.2. The 

chloride at 25008 and 28000 ug/L, 

Metalq. Analytical data for metals in groundwater are presented in Table 4.3.2. 

Of the 13 metak detected, the following 3 metals of interest to the Survey 

were below the CRDL in boih samples: barium, beryllium, and mercury. Of the 

metals of interest detecied, chromium was 18 ug/L and zinc ranged from 247 to 

276 ug/L. Taxic metals of interest not listed in Table 4.32 were below the IDL 

for samples tested. 

and o ther ext ractableg 

per DOE Ueadquarters directive. 

Sample aliquots were collected but not analyzed 

Volatile oruanics. 

in Table 4.3.2. Toluene was estimated at 1 p p b  in one of these (pump) samples. 

Analytical data for volatile organic compounds are presented 

Radiochemistry. Well water samples were analyzed for iodjne- 129 which was 

found to be below detection limits. 

Request 410: 

Anions and cva nide. The analyti- data results are given in Table 4.3.2. The 
identified anions of the two samples include chloride at 13000 ug/L, nitrate-N at 

610 and 655 ug/L, and sulfate at 24000 and 26000 ug/L. 
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Metalq. Analytical data for metals in groundwater are presented in Table 4.3.2. 

Of the 12 metals detected* the following 4 metals of interest to the Survey 

were below the CRDL in both samples: barium, beryllium, chromium, iron, and 

mercury. Of the metals of interest detected, zinc ranged from 87 to 95 ug/L. 

"Tic metais of interest not listed in Table 4.3.2 were below the iLlL for the 

samples tested. 

PCBs a nd other extractable$. 
per DO€ Headquartftrs directive. 

Sample diquats were csllected but not analyzed 

Volatile oraanics, Analytical data for volatile organic csmpounds are presented 

in T'le 4.32. Methylene chloride was detected in one sample in an estimated 

cancentratdon of 1 ppb. Acetone was detected in one sample and toluene in both 

samples, in estimated concentrations of 4 ppb or less 

Radiochemistry. We!/ water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 

Request 41 1 : 

Anions and cvanide. The analytical data results are given in Table 4.3.2. Four 

anions were present in the two samples. They include: chloride at 20000 ug/L, 

fluoride at 1000 ug/L, nitrate-N at 1150 and 1240 ug/L, and sulfate at 18000 

ug/b* 

Metals. Analytical data for metals in groundwater are presented in Table 4.3.2. 

Of the 12 metals detected, the following 4 metals of interest to the Survey 

were below the CRDL in both samples: barium, beryllium, chromium, and 

mercury. Of the metals of interest detected, zinc ranged from 171 to 181 ug/L. 

Toxic metals of interest not listed in Table 4.3.2 were below the IDL for the 

samples tested. 
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P- 0 ther extractables . 
per DOE Headquarters directive. 

Sample aliquots were collected but not analyzed 

. Analytical data for volatile organic compounds are presented 

in Table 4.3.2. Acetone was detected in one sample (estimated concentration of 
4 ppb) and toluene was detected in the other sample (estimated concentration of 

1 PPbh 

Radiochemistty. Well water samples were analyzed for iodhe- 129 which was 

found to be below detection limits. 

Anions and cvan ids- The 

one sample analyzed for anions shows chloride at 14000 ug/L, nitrate-N at 1200 

ug/L, and sulfate at 21000 ug/L.. 

The analytical data results are given in Table 4.3.2. 

Metals. Analytical data for metals in groundwater are presented in Tabfe 4.3.2. 

Of the 12 metals detected, the following 6 metals of interest to the Survey 

were below the CRDL in both samples: barium, beryllium, cadmium, chromium, 

mercury, and zinc. Toxic metals of interest not listed in Table 4.3.2 were below 

the lDL for the samples tested. 

PC8s and other extractables. 

per DOE HeadquaHers directive. 

Sample aliquots were collected but not analyzed 

Volatile om . anicq. Analytical data for volatile organic compounds are presented 

in Table 4.3.2. Methylene chloride was estimated at 7 ppb and 1 , 7 , 7 -  

trichloroethane was estimated at 2 ppb in this sample. 

Radioehemistrv. Well water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 
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Request 413: No samples were collected and no analyses were made for anions, 

metals (ICP metals and AA mercury), pesticides, volatiles, and iodine- 129. 

Request 41 4: 

Anions and c vanide. The 

two samples contained chloride at 79008 and 808oO ug/L, nitrate-bl at 4750 and 

5880 ug/L, and sulfate at 30000 and 92C)Qh ug/L 

The malflical data results are given in Table 4.3.2. 

Metals. AnaBytical data far metals in grounefwater are presented in Table 4.3.2- 

0% the 15 metals detected, the following 8 metals of interest to the Survey 

were below the CRDL in both samples: arsenic, barium, beqdlium, cadmium, 

lead, sdver, selenium, and thallium. Qf the metals of interest detected? 

chromiwn was 76 ug/L Toxic metals OB interest not listed in Table 4.3.2 were 

below the IDL for the samples testede 

PCBs and other extractables. 

per DOE Headquarters directive. 

Sample aliquots were collected but not analyzed 

Volatile organics. Analytical data far volatile organic compounds are presented 

in Table 4.3.2. Methylene chloride was detected in measured or estimated 

concentrations ob 9 ppb or less in both samples. Chloroform was estimated at 2 

ppb in both samples. Toluene was esthated at 1 ppb in one sample. Acetone 

and trichloroethene were detected in one sample in concentrations of 12 ppb 

(measured) and 1 ppb (estimated), respectively. 

Radiochemistry. Well water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 
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Request 415: 

Anions and cva nide. Four 

anions were quantified in the two samples: chloride at 18000 and 21000 ug/L, 
fluoride at 7000 ug/L, nitrate-N at 7220 and 1400 ug/i, and sulfate at 18000 and 

The anaiflcal dab results are given in Table 4.3.2. 

d9Q00 ug/L. 

Metalq. Analytical data for metals in groundwater are presented in Table 4.3.2. 

Of the 15 metals detected, the following 9 metals of interest to the Survey 
were below the CRDL in both samples: arsenic, barium, beqfllium, cadmium, 

chromium, lead, mercury, selenium, and zinc. Toxic metals of interest not listed 

in Table 4.3.2 were below the IBL for the samples tested. 

PCBs a nd other extractab les. 
pea DOE Headquafieas directive. 

Sample aliquots were collected but not analyzed 

Volatile om anics. Analytical data for volatile organic compounds are presented 

in Table 4.3.2. Methylene chiwide was detected in both of these samples and 

also in the biank. Measured or estimated concentrations were 6 and 4 ppb, 

respectively. An estimated 9 ppb of acetone was also detected in one sample. 

Radiochemistty. Well water samples were analyzed for iodine- 129 which was 

%own$ bo be below detection limits. 

Request 416: 

Anions and c vanide. The analytical data results are given in Table 4.3.2. for 

the sample for this request, the chloride concentration was 14000 ug/L, the 

nitrate-N was 791 ug/L, and the sulfate was 27000 ug/L. 

Metals. Analytical data for metals in groundwater are presented in Table 4.3.2. 
Of the 14 metals detected, the following 5 metals of interest to the Survey 
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Radiochemistry. Well water samples were analyzed for iodine- I29 which was 

found to be below detection limits. 

Request 418: 

Anions and cva nide. For 

the sample for this request, the chloride concentration was 87008 ug/L, nitrate4 

was 4970 ug/L, and sulfate was 29006 ug/'. 

The analytical data results are given in Table 4.3.2. 

Adetala. Analyticad data for metals in groundwater are presented in Table 4.3.2. 

Of the 62 metds detected, the following 3 metals of interest to the Survey 

were below the CRDL h the samples collected: barium, beryllium, and mercury. 

Of the metals of inferest detected, chromium was 11 ug/L and zinc was 265 

ug/L. Toxic metals of interest not listed in Table 4.3.2 were below the IDL for 
the samples tesied. 

PC8s a nd other extractable$. Samples were collected but not analyzed per DOE 

HeadquMers directive. 

Volatile o m  i a . No volatile organic compounds were reported for this 
request. 

Radiochem&&y e We// water samples were analyzed for iodine-129 which was 

found to be below detection limits. 

Request 41 9: 

Anions and cvanide. The 

analysis for the sample for this request shows chloride at 72000 ug/L, nitrate-N 
at 3620 ug/L, and sulfate at 35000 ug/L. 

The analytical data results are given in Table 4.3.2. 
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Metals. Analytical data for metals in groundwater are presented in Table 4.3.2. 

Of the 13 metah detected, the following 3 metals sf interest to the Suwey 
were below the CRDL in the sample collected: barium, begWun, and mercury. 

Of the metals of interest detected, chromium was 12 ug/L and zinc 195 ug/L. 

Taxic metals of interest not listed in Table 4.3.2 were below the IRL for the 

samples tested. 

PCBs and o ther extractables. 

per DOE Headquarters directive, 

Sample aliquots were collected but not analyzed 

No volatik organic compounds were reported for this request. 

. We8 water samples were analyzed for iodine-129 which was 

fownd to be bekw detection limits. 

Anions and cyanide. The analytical data results are given in Table 4.3.2. The 

results of ana&sis for the sample show the chloride concentration at 21000 

ug/L, the nitrate-N at 910 ug/LP and sulfate at 21000 ug/L. 

Metals. Analytical data for metals in groundwater are presented in Table 4.3.2. 
Of the 12 metals detected, the following 3 metals of interest to the Survey 

were below the CRDL in the sample collected: barium, beryllium, and mercury. 

Of the metals of interest detected, chromium was 10 ug/L and zinc was 184 

ug/L. Toxic metals of interest not listed in Table 4.3.2 were below the IQL for 
the samples tested. 

PCBs and other extractables. 

Headquaders directive. 
Samples were collected but not analyzed per DOE 

Volatile sraanics. No volatile organic compounds were reported for this request. 
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Radiochemistry . Well water samples were analyzed for iodine-129 which was 
found to be below detection limits. 

Request 421 : 

Anions and cva nidea The 

results of analysis for the sample show the chloride concentration at 24000 

ug/L, nitrate-N at 3840 ugh,  and sulfate at 25000 ug/L. 

The analytical data results are giwen in Tab6e 4.3.2. 

Me&&. Analytical data for metals in groundwater are presented in Table 4.3.2. 

Of the 14 metals detected, the foliowing 5 metals of interest to the Survey 

were below vle CRDL in the sampie collected: barium, beryllium, cadmium, 

chromium, and mercury. Of the metals of interest detected, zinc was 778 ug/L. 
Toxic metals of interest not listed in Table 4.3.2 were below the lDL for the 

smplw tested. 

PCBs and other exiractables. 
per DOE Headquarters directive. 

Sample diquats were collected but not analyzed 

Volatile araanics. Analyticai data for volatile organic compounds are presented 

in Table 4-3.2. Acetone and methylene chloride were detected below quantitation 

/h i ts  in this sample in estimated concentrations of 9 and I ppb, re$pectiwely. 

Radiochemistfy. Well water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 

Request 422: 

h m .  The analytjcal data results are given in Table 4.3.2. The 

results of analysis for the sample show the chloride concentration at 19000 ug/L, 

nitrate-AI at 7670 ug/L, and sulfate at 12000 ug/L. 
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Metals. Analytical data for metals in groundwater are presented in Table 4.3.2. 

Of the 11 metals detected, the following 4 met& of interest to the Survey 

were below the CROL in the sample collected: barium, berylliwn, cadmium and 

mercury. Of the metals ob interest detected, chromium was 252 ug/L and zinc 

was 488 ug/L Toxic metals of interest not listed in Table 4.3.2 were below the 

IBL for the sample teste8 

PCBs and other extractable$. 

per DOE Headquarters directive. 

Sample aliquots were collected but not analyzed 

Volatjle oramisq- Ana/ytical data for volati/e organic compounds are presented 

in Tafsle 4.32. Methylene chloride was detected in an estimated concentration of 

1 ppb in this sample. 

Radiochemistry. Well water samples were analyzed for iodine- 129 which was 

found to be below detection limits. 

Request 423: 

Anions and cyanide. The analytical data results are given in Table 4.3.2. The 

results for the two samples show the chloride concentration at 11000 ug/L, 
nitrate4 at 120Q and 1270 ug/L, and sulfate ab 20000 ug/L. 

Metals Analytical data for metak in groundwater are presented in Table 4.3.2. 

Of the 12 metals detected, the following 7 metals of interest to the Survey 

were below the CRDL in both samples: arsenic, barium, beryllium, cadmium, 

chromium, mercury, and selenium. Toxic metals of interest not listed in Table 

4.3.2 were below the IDL for the samples tested. 

PCBs and other extractables. 

per DO€ Headqua~?ers directive. 

Sample aliquots were collected but not analyzed 
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Volatile oraan ic3. Analytical data far volatile organk compounds are presented 
in Table 4.3.2. Methylene chloride was detected in estimated concentrations of 7 

ppb in hih samples and was also detected in the blank. 

Radiochemistrv. We/! water smp& were analyzed for iodine-729 which was 
found to be below detection limits. 

Request 481: 

Anions and cv anide. All blank resutts were less than the MDl of Jess than 1000 
UQ/L for the inorganic anions; however, because the calibration verification of 
the nitrate-N was 112%, the results may be biased high. The spike recovery of 
IN401013 was 124%; thus, the result for this sample may be biased high. The 
chloride and sulfate results are reliable. The anions were determined using 
chromatography; for sefected samples for Environmental Problem 2, NO3-N were 
analyzed by flow injection. The flow injection technique was used to determine 
nitrogen in low concentrations and when holding time might be exceeded if 
chromatography was used. 

Metals. One metal 0% interest, zinc, was detected above either the CRDL or the 
IDL for this request. 

PCBs and other extractab leg. NA. 

Volatile organics. Many compounds detected in the samples for this 
environmental problem were in concentrations below quantitation limits. Toluene 
was estimated at 1 ppb in one sample. 
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Radiochemistrv. 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 402: 

Anions and q a  nide. All blank results were less than the MOL of less than 1000 
ug/L for the inorganic anions; however, the average calibration verification for 
nitrate4 for the two samples was 121%, which may bias the results high. The 

spike recovery sf sample IN4Q2014 was 82% which may result in a low value. 
The chloride and sulfate results are reliable, The anions were determined using 
chromatography; for selected samples for Environmental Problem 2, N03-N were 
analyzed by flow injection. The flow injection technique was used to determine 
nitrogen in low concentrations and when holding time might be exceeded if 
chromatography was used. 

Metals. 
IDL for this request. 

One metal of interest, zinc, was detected above either the CRDL or the 

PC8s and other extraetables. NA. 

Volatile oraanics. Five ar less volatile organic compounds were detected in 
each of the 23 requests for this environmental problem. The highest estimated 
concentration of any tentatively identified compound was 31 ppb in sample 
IN402014. Many compounds detected in the samples for this environmental 
problem were in concentrations below quantitaticm limits. No volatile organic 
compounds were positively identified. 

Radiochemistry. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were alsa determined. Because control sample 

4-76 



Draft - Do Not Cite 
lNEL Data Document 

Issue Date: September 1989 
Revision: 01 

results were within 10% of their true value, radiological data are considered 
reliable. 

Anions and cva nide. All blank results were less than the MDL of less than 1000 
ug/L for the inorganic anions (except nitrate-bl determined by flaw injection). 
The sulfate calibration verification was 88% which would bias the result low. 
Considering the high bias for nitrate-N by ion chromatography, the average of 
ld000 ug/L for this anion using the values from the two methods is reasonable. 
The resuit in Table 43.2 is the vdue from the flow injection technique which 
was obtained within the holding time for nitrate-N. n7e anions were determined 
using chromatography; for selected samples for Environmental Problem 2, NO3-N 
were analyzed by Row injection. The flow injection technique was used to 
determine nitrogen in low concentrations and when hoiding time might be 
exceeded if chromatography was used. 

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

PCBs a nd other extractab fes. NA. 

Volatile oraanics. Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmental problem. Many compounds 
detected in the samples for this environmental problem were in concentrations 
below quantitation limits. No volatile organic compounds were reported. 

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 W: 

Anions and cv anide. All blank results were less than the MDL of less than 1000 
ug/L for the inorganic anions; however, the cqlibration verification for sulfate 
showed an average of $E%, which may bias the result low far this anion. In 
addition, the nitrate-N duplicate analysis was net within the control limit of 
- + 10% RPD, and for this SBG the variation was 26%. The chloride and fluoride 
results are reliable. The anions were determined using chromatography; for 
selected samples for Environmental Problem 2, N83-N were analyzed by flow 
injection. The flow injection technique was used to determine nitrogen in low 
concentrations and when holding time might be exceeded if chromatagraphy was 
used. 

Metals. One metal of interest-zinc--was detected above either the CRDL or the 
IDL for this request. 

PCSs and other extractab les. NA. 

Volatile Qraanics. Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmental problem. Many compounds 
detected in the samples for this environmental problem were in concentrations 
below quantitation limits. Methylene chloride was measured at less than 10 ppb 
in one of these two 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. 
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Request 405: 

Anions a nd cva nidq. Instrument calibration verification was 11 1% for fiuoride 
and an average of 117% nitrate-N; these would bias the results high. 
Furthermore, the spike recovery of nitrate4 was 130%, which adds to the high 
bias. The duplicate variatbn was 15% for nitrate-N and 7 2 %  for chloride. With 
these quality control results, only the sulfate result is reliable, with chloride 
being relatively reliable. The anions were determined using Chromatography; for 
selected samples for Environmental Problem 2, NO3-N were analyzed by flow 
injection. The flow injection technique was used to determine nitrogen in low 
concentrations and when holding time might be exceeded if chromatography was 
used. 

Metals. One metal of interest--zinc--was detected above either the CROL or the 
IDL for this request. 

PCBs a a a  ther extractab less NA. 

Volatile oraanic5. No volatile organic compounds were reported for this request. 

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

Request 4-06: 

Anions and cva nide. Instrument calibration verification was 1 15% for nitrate-N, 
which would bias the results high. In addition, the duplicate variation for 
nitrate4 was 16% in SBG IN406018. The sulfate recovery was low (58%) which 
would bias the result low. The chloride result is reliable without qualification. 
The anions were determined using chromatography; for selected samples for 
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Environmental Problem 2, N83-N were analyzed by flow injection. The flow 
injection technique was used to determine nitrogen in low concentrations and 
when holding time might be exceeded if chromatography was used. 

Metals. No metals of interest were detected above either the CRDL or the IDb 
for this request 

PCSs and other extractabieS. NA. 

Volatile oraanicg. Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmental prcablem. Many compounds 
detacted in the samples for this environmental problem were in concentrations 
below quantitation limits. Methylene chloride was detected in concentrations 
measured or estimated at less than 18 ppb in both samples and also in the blank. 

Radiochemistry. Radiological instrumentatian 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 407: 

Anions and cv - anide. Instrument calibration verification was 1 15% for nitrate-N 
which would bias the results high; in addition the duplicate analysis for both 
samples were out of the control limit of 210%. The sulfate spike recovery was 
not in conformance with the 85 to 115% recovery; however, for the SDG 
associated with these samples, it was 58% recovery. One of the fluoride samples 
was also below the detection limit of 1000 ug/L. Overall, the chloride values are 
reliable but the other values are usable with less confidence. The anions were 
determined using chromatography; for selected samples for Environmental Problem 
2, N03-N were analyzed by flow injection. The flow injection technique was 
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used to determine nitrogen in low concentrations and when holding time might 
be exceeded if chromatography was used. 

Metals. 
IDL for this request. 

One metal of interest--zinc--was detected above either the CRDL or the 

PC6s and crthe r extractab I=. NA. 

!&&tile oraanics. Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmentai problem. Many compounds 
detected in the samples for this environmental problem were in concentrations 
below quantitation limits. Methylene chloride was present in both of these 
samples in estimated concentrations of less than 10 ppb and also in the blank. 

Radiochem istry. Radiological insirumentation 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. 

Anions and cya nide. The nitrate4 duplicate analysis was not in compliance, for 
this SDG the RPD was IWO. The spike recovery for sutfate was also not within 
compliance; for this SDG the recovery was 58%. The chloride analysis is 
reliable. The sulfate value is biased low. Although the duplicates were out of 
compliance, the results for nitrate-N are usable. The anions were determined 
using chromatography; for selected samples for Environmental Problem 2, N03-N 
were analyzed by flow injection. The flow injea*on technique was used to 

determine nitrogen in low concentrations and when holding time might be 
exceeded if chromatography was used. 
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Metals. No metals of interest were detected above either the CRDb or the IDL 
for this request. 

PCBs and other extractables. NA. 

Volatile oraanics. Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmental problem. Many compounds 
detected in the samples for this environmental problem were in concentrations 
below quantitation limits. Methylene chloride was estimated at 3 ppb in both of 
these samples and was also present 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 409: 

Anions and cyanide. The chloride analysis was out of compliance. Because the 
recovery was 115%, the result may be too high. The sulfate was out of 
compliance in calibration verification; for the SDG associated with this sample, 
the recovery was 83%, thus, the results may be low. Nitrate4 met all quality 
assurance standards and the results are reliable; the chloride and sulfate results 
are usable. Anions were determined using chromatography; for selected samples 
for Environmental Problem 2, NO3-N were analyzed by flow injection. The flow 
injection technique was used to determine nitrogen in low concentrations and 
when holding time might be exceeded if chromatography was used. 

Metals. Two metals of interest--chromium and zinc--were detected above either 
the CRDL or the IDL for this request. 

PCBs and other extractables. NA. 
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Volatile araanicg. Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmental problem. Many compounds 
detected in the samples for this environmental problem were in concentrations 
below quantitation limits. Toluene was estimated at 1 ppb in one of these 
SZlfTlpleS. 

Radiochem is-. Radiological instrumentation was calibrated daily. Instrument ’ 
backgrounds and efficiencies were also determined. Because control sample 
results were within 18% of their true value, radiologicai data are considered 
reliable. 

Request 410: 

Anions a nd cv _anide. The spike sample recovery was out of compliance for 
sulfate; for this SDG it was 84.4%. fn addition, the calibration verification 
averaged 87% recovery. In both cases, the results for sulfate are biased low. 
Chloride analysis met quality assurance standards except for laboratory control 
samples which were not analyzed. NitrateN spike was out of compliance; the 
recovery was 116o/a. The anions were determined using chromatography; for 
selected samples for Environmental Problem 2, N03N were analyzed by flow 
injection. The Row injection technique was used to determine nitrogen in low 
concentrations and when holding time might be exceeded if chromatography was 
used. 

Metals. One metal of interest--zinc--was detected above either the CRDL or the 
IDL for this request. 

PGBs and other extractabls. NA. 

Volatile oraanics. Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmental problem. Many compounds 
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detected in the samples for this environmental problem were in concentrations 
below quantitation limits. Methylene chloride and toluene were detected, always 
in estimated concentrations sf 4 ppb or less. 

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

Wequest 41 1 : 

Anions and cv . anide. Tsne spike sample recovery was out of compliance for 
sulfate; the recovery average 84.4% for this SDG. In addition, the calibration 
verification was 87% for the SDG associated with these We) samples. Spike 
recovery was 116% far nitrate-N. Analyses of chloride and fluoride were in 
compliance with quality assurance standards. The anions were determined using 
chromatography; for selected samples for Environmental Problem 2, NO3-N were 
analyzed by flow injection. The flow injection technique was used to determine 
nitrogen in low concentrations and when holding time might be exceeded if 
chromatography was used. 

Metals. One metal of interest--zinc--was detected above either the CRDL or the 
ID% for this request. 

PCSs and other extractable$. NA. 

Volatile oraanics. Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmental problem. Many compounds 
detected in the samples for this environmental problem were in concentrations 
below quantitation limits. Toluene was detected in one sample in an estimated 
concentration of 1 ppb. 
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Radiochemistry. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
results were within 10% of their true value, radiologid data are considered 
reliable. 

Request 41 2: 

Anions md cya nide. The nitrate4 duplicate was out of compliance in regard to 
duplicate analysis for this SDG; the RFD was 20% as compared to the acceptable 
1Q%. The chloride and sulfate analyses met all quality assurance standards and 
the resub are reliable except laboratory control samples which were not 
analyzed. The nitrate4 resuit is usable. The anions were determined using 
chromatography; for selected samples for Environmental Problem 2, N03-N were 
analyzed by flow injection. The flow injection technique was used to determine 
nitrogen in low concentrations and when holding time might be exceeded if 
chromatography was used. 

Metals. No metals of interest were detected above the CRDL or the IDL for 
this request. 

PCBS a nd other extractables. NA. 

Volatile oraanics. - Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmental problem. Many compounds 
detected in the samples for this environmental problem were in concentrations 
below quantitation limits. Methylene chloride and 1,1,1 trichloroethane were 
estimated at 2 ppb or less. 

Rad ioch e mistry. 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. 

4-85 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Request 413:: 

Anions and cyanide. NA. 

Metals. NA. 

PCSs a nd other extractableg. NA. 

Volatile sraanics. NA. 

Radiochemistry. NA. 

Anions and cyanide. The nitrate4 analysis was out sf compliance in the 
calibration verification; the recovery was 1 12%. The chloride and sulfate analysis 
met all applicable quality assurance standards except that laboratory control 
samples were not run. The anions were determined using chromatography; for 
selected samples for Environmental Problem 2, N63-N were analyzed by flaw 
injection. The flow injection technique was used to determine nitrogen in low 
concentrations and when holding time might be exceeded if chromatography was 
used. 

Metal$. One metal of interest--chromium--was detected above either the CRDL 
or the IDb for this request. 

PCBs and other extractables. NA. 

Volatile oraanics. Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmental problem. The highest measured 
or estimated concentration of any positively identified compound among all 
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samples for this request was 12 ppb of acetone in sample lN414029. Many 
compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. Methylene chloride was detected in 
measured or estimated concentrations of less than 10 ppb in both samples. 
Chloroform was estimated at 2 ppb in both samples. Toluene was estimated at 1 
pgb in one sample. 

Radiochernistq. 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 415: 

Anions and cy- . The spike recovery for fIuoride was 134%, which would bias 
the results high. The calibration verification was 11W0 for nitrate-N. Chloride 
and sulfate met all applicable quality assurance standards except that laboratory 
control samples were not analyzed; their results are reiiable. The nitrate4 
results exceeded the calibration verification by a small amount (2%) and the 
results are usable. The fluoride analysis showed high spike recovery and the 
results are questionable. The anions were determined using chromatography; for 
selected samples for Environmental Psablem 2, NO3-N were analyzed by flow 
injection. The flow injection technique was used to determine nitrogen in low 
concentrations and when holding time might be exceeded if Chromatography was 
used. 

Metals. No metals of interest were detected above either the CRDL or the IDL 
for this request. 

PC8s and other extractables. NA. 

4-87 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Volatile organics. Five 8 6  less volatile organic compounds were detected in 
each of the 23 requests for this enviranmentali problem. Many compounds 
detected in the samples for this environmental problem were in concentrations 
below quantitation limits. Methylene chloride was detected in both samples and 
also in the blank. Measured or estimated concentrations were less than 16 ppb. 

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 41 6: 

Anions and cv - anide. The calibration verification for sulfate was 836, which 
would bias the result low. The spike recovery for chloride was 115%, which 
would bias the result high. The nitrate-N result is reliable. The sulfate and 
chloride results are usable. The anions were determined using chromatography; 
far selected samples for Environmental Problem 2, N 0 3 - N  were analyzed by flow 
injecttian. The flow injection technique was used to determine nitrogen in low 
concentrations and when holding time might be exceeded if chromatography was 
used. 

Metals. Two metals of interest--chromium and zinc--were detected above either 
the CRDL or the IDL for this request. 

PCBs and other extractables. NA. 

Volatile organics. Five or less volatile organic compounds were detected in 
each of the 23 requests for this environmental problem. Only an estimated 1 
ppb of toluene was detected in this sample. 
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Radiochemistrv. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
results were within ~ W O  of their true value, radiological data are considered 
reliable. 

Anions and w - anide. The nitrate4 averaged 113% and sulfate averaged 85% in 
calibration verification. The spike recovery was 124% for nitrate-N and 81% for 
sulfate. The sulfate results would be biased low and the nitrate-N results wauld 
be biased high. The chloride and fluoride analysis met quality assurance 
standards, except laboratory controls which were not run, and the results are 
reliable. The anions were determined using chromatography; for selected samples 
for &nvironmental Problem 2, N03-N were analyzed by flow injection. The flow 
injection technique was used to determine nitrogen in low concentrations and 
when holding time might be exceeded if chromatography was used. 

Metals. Fuur metals of interest-barium, chromium, mercury, and zinc-were 
detected above either the CRDL or the IDL for this request. 

PCSs and o ther extractables. NA. 

Volatile oraanig. No volatile organic compounds were reported for this request. 

Radiochemistry. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were a150 determined. Because control sample 
results were within 10% of their true value, radiological data are considered 
reliable. 
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Request 418: 

Anions and cv -anide. The nitrate-N was out of compliance with respect to 
calibration verification (112%) and spike recovery (124%) for this SBG. The 
chloride and sulfate analysis met applicable quality assurance standards except 
for laboratory controls which were nest run; the results are reliable. The anions 
were determined using chromatography; for selected samples for Environmental 
Problem 2, N03-N were analyzed by flow injection. The flow injection technique 
was used to determine nitrogen in low concentrations and when holding time 
might be exceeded if chromatography was used. 

Metals. Two metals of interest--chromium and zinc--were detected above either 
the CRDL or the IDL for this request. 

PCBs awd other extractable$. NA. 

Volatile oraanics. No volatile organic compounds were reported for this request. ~ 

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

Request 41 9: 

Anions and cvanide. The nitrate-N was out of compliance in calibration 
verification (1 13%) and spike recovery (124%) for this SDG. The sulfate was out 
of compliance in calibration verification (85%) and spike recovery (81 %). The 
nitrate-N result is biased high and the sulfate result is biased low. The chloride 
result is reliable without reservation. The anions were determined using 
chromatography; for selected samples for Environmental Problem 2, NO3-N were 
analyzed by flow injection. The latter technique was used to determine nitrogen 
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in low concentrations and when holding time might be exceeded if 
chromatography was used. 

Metals. Two metals of interest-chromium and zinc--were detected above either 
the CRDL or the IDL for this request. 

PCBs and o ther extractab les. NA. 

Volatile oraani=. No volatile organic compounds were reported for this request. 

Radioche mistry. Radiological instrumentation was calibrated daily. Instrument 
- backgrounds and efficiencies were also determined. Because control sample 

resub were within 10% of their true value, radiological data are considered 
reliable. 

Anions and p a  nide. These noncompliances were experienced with samples 
analyzed by chromatographic technique. However, the results in Table 4.3.2 are 
reliable for nitrate4 because they were obtained by flow injection within 
holding time. The sulfate was out of compliance in calibration verification (88%). 
The sulfate is biased low by the chromatographic method. The chloride analysis 
met a19 quality assurance standards except laboratory controls which were not 
run, thus, the result is reiiable. The anions were determined using 
chromatography; for selected samples for Environmental Problem 2, NO3-N were 
analyzed by flow injection. The flow injection technique was used to determine 
nitrogen in low concentrations and when holding time might be exceeded if 
Chromatography was used. 

Metals. Two metais of interest--chromium and zinc--were detected above either 
the CRDL or the IOL for this request. 
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PCBs and other extractables. NA. 

Volatile oraanicg. No volatile organic compounds were reported 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, radiological data are considered 
reliable. 

Anions and CY _anide. The chloride analysis was aut of compliance in spike 
recovery (115%) for this SDG and the sulfate analysis was out of compliance in 
calibration verification (83%). The nitrate-N results are reliable. The chloride 
result may be biased high and the sulfate result is biased 1ow. The anions were 
determined using chromatography; for selected samples for Environmental Problem 
2, N63-N were analyzed by flow injection. The flow injection technique was 
used to determine nitrogen in low concentrations and when holding time might 
be exceeded if chromatography was used. 

Metals. 
IDL for this request. 

One metal of interest-zinc--was detected above either the CRDL or the 

PCSs and other extractables. NA. 

Volatile sraanics. Methylene chloride was detected below the quantitation 
limits. 

Radiochemistry. Radiological instresrnentaticm was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
results were within 16% af their true value, radiological data are considered 
reliable. 
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Request 422: 

Anions and cyan ida. The chloride result is out of compliance in spike recovery 
(115%’j and the sulfate result is out of compliance in calibration verification 
(83%) for the associated SDG. The nitrate-N result is reliable. The sulfate 
result is biased low and the chloride result is high. The anions were determined 
using chromatography; for selected samples for Environmental Problem 2, NO3-N 
were analyzed by flow injection. The flow injection technique was used to 
determine nitrogen in low concentrations and when holding time might be 
exceeded if chromatography was used. 

Metals. 
the CRDL or the IDL for this request. 

Two metals of interest-chromiurn and zinc--were detected above either 

PCBs and o ther extractableg. NA. 

Volatile oraani-. 
of 1 ppb. 

Methylene chloride was detected in an estimated concentration 

Radiachemistw. 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 423: 

Anions and cyan ide. The nitrate-N results are out of compliance in duplicate 
analysis (20%) and the sulfate results are out of compliance in calibration 
verification (86%). The sulfate results are, therefore, biased low. The chloride 
analysis met all quality assurance standards except laboratory controls which 
were not run; the results are reliable. The nitrate4 results are usable. The 
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anions were determined using chromatography; for selected samples for 
Environmental Problem 2, N03-N were analyzed by f%ow injection. The flow 
injection technique was used to determine nitrogen in law concentrations and 
when holding time might be exceeded if chromatography was used. 

Metals. No metals of interest were detected above either the CRBL or the IDL 
for this request. 

PCBs and other extractables. NA. 

Volatile oraanics. Methylene chloride was detected in estimated concentrations 
af 1 ppb in both samples; it was alss detected in the blank. 

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

Request 481: The sampling design is rated Quality Level II and the field 
sampling is rated Quality Level 11. The overall analytical Quality Level is II. 

Request 402: The sampling design is rated Quality Level II and the field 
sampling is rated Quality Level I I .  The overall analytical Quality Level rating is 
II. 

Request 403: The sampling design is rated Quality Level II and the field 

sampling is rated Quality Level 11. The overall analytical Quality Level rating is 
II. 
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Request 404: 
sampling design was not available for evaluation. 
Quafity Level I. The overall analytical Quality Level rating is 1. 

The sampling design is rated Quality Level I although the revised 
The field sampling is rated 

Request 405: 
Level 1. The overall analytical Quality Level rating is I I .  

Both the sampling design and the field sampling are rated Quality 

Request 4Ofj: 
Level 1. The overall analytical Quality Level rating is 1. 

Both the sampling design and the field sampling are rated Quality 

Request 407: 
Level 1. The overall analytical Quality Level rating is 11. 

Both the sampling design and the field sampling are rated Quality 

Request 408: 
Level 1. The overall analytical Quality Level rating is I .  

Both the sampling design and the field sampling are rated Quality 

Request 409: 
Level 1. The overall analytical Quality Level rating is 1. 

Both the sampling design and the field sampling are rated Quality 

R 8 q u e s t  410: 
Level 1. The overall analytical Quality Level rating is 1. 

Both the sampling design and the field sampling are rated Quality 

Reques t  411: 
Level 1. The overall analytical Quality Level rating is I .  

Both the sampling design and the field sampling are rated Quality 

Request 412: 
is rated Quality Level 11. The overall analytical Quality Level rating is I .  

The sampling design is rated Quality Level I. The field sampling 

Request 413: The sampling design is rated Quality Level 1. The team followed 
the plan but the pump failed; the Quality Level rating is 111. The overall 
analytical Quality Level cannot be assigned because no samples were collected. 
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Request 414: 
is rated Quality Level II. The overall analytical Quality Level rating is I. 

The sampling design is rated Quality Level I. The field sampling 

Wequest 415: 
is rated Quality Level ! I .  The overall analytical Quality Level rating is I. 

The sampling design is rated Quality Levell I .  The field sampling 

Request 416: The sampling design and the field sampling are rated Quality Level 
I. The overall analytical Quality Level is I. 

Request 417: The samplling design and the field sampling are rated Quality Level 
I. w-te overall analyticai Quality Level is I. 

Request 418: The sampling design and the Reid sampling are rated Quality Level 
I. The overall analytical Quajity bevel is I. 

Request 419: The sampling design and the field sampling are ratted Quality Level 
I. The overall analytical Quality bevel is 11. 

Request 420: The sampling design and the field sampling are rated Quality Level 
I .  The overall analytical Quality Level is I. 

Request 426: The sampling design and the field sampling are rated Quality Level 
I. The overall analytical Quality Level is I. 

Request 422: The sampling design and the field sampling are rated Quality Level 
I. TRe overall analytical Quality Level is 1. 

Request 423: The sampling design is rated Quality Level I. 
is sated Quality Level II. The overall analytical Quality Level is I. 

The field sampling 
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Field Data: 
sampling quality rating is less than I I .  

Discussions are included only when the sampling design or the field 

Request 401: The sampiing design is rated Quality Level li because it did not 
specify that the field measurements were to be taken at the time of each 
sampling. Two separate measurements would provide information on the 
representativeness of the water. The field sampling is rated Qual’w Level I1 
because the field measurements were taken only with the first sample; the 
second m p f e  was taken without remeasuring the requested parameters. In 
addition, the careless logging of field notes which intimated that the field blank 
readings were actually taken is inexcusable. 

Request 402: Because the sampling design 
measurements were to be taken at the time 
rating is II. The field sampling team should 

should have specified that the field 
of each sampling, the Quality Level 
have taken separate measurements 

because two separate samples were requested to serve as duplicates. 

Request 403: The sampling design should have specified that the field 
measurements were to be taken at the time of each sampling, thus the rating of 
Quality Level II. The field sampling team copied the fieid measurements obtained 
during purging of the first sampling even though approximately 10 min had 
passed since taking the first sample. Remeasurement of the field parameters 
would have established the degree of stability of the water quality. 

Request 404: Both the design and the field sampling were rated Quality Level I. 

Request 405: Both the design and the field sampling were rated Quality Level I. 

Request 406: Both the design and the field sampling were rated Quality Level I. 

Request 407: Both the design and the field sampling were rated Quality Level 1. 
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Request 408: Both the design and the field sampling were rated Quality Level I. 

Request 409: Both the design and the field sampling were rated Quality bevel I. 

Request 410: Both the design and the field sampling were rated Quality Level 1. 

Request 41 1: Both the design and the field sampling were rated Quality Level I. 

Request 412: The field sampling is rated Quality Level II because the log sheet 
for the second sampling is a copy of the first sampling log sheet. In other 
requests requiring two samples, the time and separately measured parameters far 
the second sampling are provided to document the collection. 

Request 413: The rating of Quality Level II for the field sampling is assigned 
bemuse these was no explanation as to whether the pump could have been fixed 
and the sample taken at a later date. 

Request 414: The field sampling is rated Quality bevel II because the log sheet 
for the second sampling refers to the first sampling sheet for the field 
parameters. In sther requests requiring two samples, the time and separately 
measured parameters fer the second sampling are provided to document the 
eollectisn. 

Request 415: 
measured parameters in the first sampling, a duality Level of I I  is assigned. 

Because the log sheet of the second sampling is a copy of the 

Request 416: 
bevel I .  

Both the sampling design and the field sampling are rated Quality 

Request 417: 
Level I .  

Both the sampling design and the field sampling are rated Quality 
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Request 418: 
Level 1. 

Both the sampling design and the fieid sampling are rated Quality 

Request 419: 
Level 1. 

Both the sampling design and the field sampling ate rated Quality 

R e q u e s t  420: Both the sampling design and the field sampling are rated Quality 
Level 1. 

Request 426: 
Level 1. 

Both the sampling design and the field sampling are rated Quality 

Request 422: 
Level 1. 

Both the sampling design and the fietd sampling are rated Quality 

Request 423: The field sampling is rated Quality Level l l  because the log sheet 
refers the reader to the first sampling log sheet. A separate reading of the 
field parameters was not don€! to provide data on the stability of the water 
quality. 

Anions and cv anide. 
the nitrate-N. 

The data are Quality Level I1 due to the high recovery of 

Metals. Analytical results for ICP metals were Quality Level I. Analytical 
results for AA metals were Quality Level 1. 

PCBs and other extractables. NA. 
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Volatile oraanics. The data are Quality bevel I except for specifically identified 
TICS which are Quality bevel II and unknowns which are Quality Level I l l .  
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistw. Radiochemical data are Quality bevel 1. 

Request 402: 

The data are Quality Level 111 due to the noncompliance of 
the calibration verification and low spike recovery far nitrate-N. 

Metals. Analytical results for ICP metals were Quality Level I except for zinc 
at Quality Levell 111. For zinc, a positive value was observed in the preparation 
blank which was greater than the CRDb and the sample result was less than 10 
times the blank result, indicating the awalyte detected may be due to 
contamination, Analytical results for AA metals were Quality Level I. 

PCSs and other extractables. NA. 

Volatile organics. 7178 data are Quality Level I except for specifically identified 
TICS which are Quality Level I 1  and unknowns which are of Quality Level Ill. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistry. Radiochemical data are Quality Level 1. 

Anions and cyanide. The data are Quality bevel I I  due to noncompliance of 
calibration verification for sulfate, The nitrate4 values were suspect because 
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holding times were exceeded using chromatograhic techniques. This was 
eliminated &y using the flow injection method. 

Me-. Analytical results for ICP metals were Quality Level I except for zinc 
at Quality Level 111. For zinc, a positive value was observed in the preparation 
blank which was greater than the CRDL and the sample result was less than 10 
times the blank resuit, indicating the analyte detected may be due to 
contamination. Analytical results for AA metais were Quality Level 1. 

PCBs a nd other extractab  le^. NA. 

Volatile oraani=. The data are Quality Level I except for specifically identified 
TICS which are Quality Level Il and unknowns which are of Quality Level 111. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistry. Radiochemical data are Quality Level 1. 

Anions and cva nide. 
calibratbn verification of sulfate and out of control limit for nitrate-N. 

The data are of Quality Level I I  due to noncompliance of 

Metals. Analytical resufts for ICP metals were Quality Level I except for arsenic 
at Quality Level 11. For arsenic, the percent recovery for spikes was within the 
30 to 74% range and the reported sample result is less than the IDL, indicating 
the possi&ility of false negatives. Analytical results for AA metals were Quality 
Level 1. 

PC8s a nd other extractab les. NA. 
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Volatile sraanics. The data are Quality Level I except for specifically identified 
Pies which are Quality Level I I  and unknowns which are of Quality Level 111. 
Many campounds detected in the samples far this environmental problem were in 
concentrations below quantitatiow limits. 

Radiochemisty . Radiochemical data are Quality bevel 1. 

The data are Quality bevel 111 due tc~ the relatively poor 
quality-control parameters. 

Metals. Analytical results for lCP metals and AA metals were Quality Level I .  

PCBs and other extractables. NA. 

Volatile oraanics. The data are Quality Level I except for specifically identified 
TICS which we Quality bevel II and unknowns which are of Quality Level Ill. 
Many CQmpaernds detected in the samples for this environmental problem were in 
concentrations below quantitatiosl limits. 

Radiochemistry. Radiochemical data are Quality Level 1. 

Request 406: 

Anions and cva nide. The data are Quality Level II due to the relatively low 
recovery of sulfate. 

Metals. Analytical results for ICP metals were Quality Level I except for 
arsenic at Quality Level Ill. For arsenic, the percent recovery for spikes was 
less than 3Q% and the reported sample result was less than the IDL, indicating 
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severe analytical deficiencies. Analytical results for AA metals were Quality 
Level 1. 

PCBs and other extractables. NA. 

Volatile o raanim. The data are Quality Level I except for specifically identified 
TlCs which are Quality Level $ I  and unknowns which are of Quality Level 111. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Ra&chsmim. Radiochemical data are Quality Level 1. 

Rf?qlJM407: 

Anions and cv _anm.  The data are Quality Level I I  mainly due to the 
noncompliance of the results relative to qualtty assurance. Noncompliant results 
indude those associated with calibration verification, duplicate sample analysis, 
and spike recovery. 

Metals. Analytical results for ICP metals were Quality Level I except for 
arsenic at Quality Level 111. For arsenic, the percent recovery for spikes was 
less than 30% and the reported sarnpJe result was less than the IDL, indicating 
severe analytical deficiencies. Analytical resub for AA metals were Quality 
Level 1. 

PCBs and o ther extractablaS. NA. 

Volatile oraanics. The data are Quality Level I except for specifically identified 
TlCs which are Quality Level I I  and unknowns which are of Quality Level Ill. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 
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Radiochemistry. Radiochemical data are Quality bevel I. 

Anions and cv anide. The data are Quality bevel I 1  mainly due to the 
noncompliance of the spike recovery of sulfate and nsncsmpiiance of the 
duplicate analysis of nitrate-N. 

Metals. Analytical resuits for lGP metals were Quality Level I except for 
arsenic at Quality bevel ill. For arsenic, the percent recovery for spikes was 
less thaw 30% and the repofled sample result was less than the IDL, indicating 
severe analytical deficiencies. Analytical results for AA metals were Quality 
Level 1. 

PC8s and other extractables. NA. 

Volatile oraanicz. The data are Quality Level I except for specifically identified 
Tics which are Quality Level II and unknowns which are of Quality Level 111. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below qerantitatican limits. 

Radiochemistry. Radiochemical data are Quality Level 1. 

Request 409: 

-. The data are Quality Level I I  mainly due to the 
noncompliance of the spike recovery of sulfate and the duplicate analysis of 
chloride. 

Metals. Analytical results for ICP metals and AA metals were Quality Level I. 

PCBs and other extractables. NA. 
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Volatile oraanicg. The data are Quality Level I except for specifically identified 
TICS which are Quality Level I I  and unknowns which are of Quality Level 111. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiucbern istry. Radiochemical data are Quality Level 1. 

Request 410: 

Anions and cva nide. The data are Quaiity Level I even though the sulfate 
analysis was QuaiQ Level I I  because the results do s h ~ w  the definite presence 
ob sulfate and not a questionable occurrence. 

Metals. Analytical results for ICP metals and AA metals were Quality Level 1. 

PCBs and other extractable%. NA. 

Volatile or- nicg. The data are Quality Level 1 except for specifically identified 
TICS which are Quality level IH and unknowns which are of Quality Level Ill. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistry. Radiochemical data are Quality Level 1. 

Rqu- 41 1 : 

Anions and cv .anide. The data are Quality Level I even though the sulfate 
analysis was Quality Level 11; the results are biased low and show a definite 
presence of sulfate. 
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Metals. Analytical results for ICP metals were Quality Level 1. Analytical 
results for AA metals were Quality Level I. 

PCBs a nd other extractablQ. NA. 

Volatile oraanicg. The data are duality Level I except for specifically identified 
TICS which are Quality Level l l  and unknowns which are of Quality Level 111. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistry. Radiochemical data are Quality bevel %. 

Request 412: 

Anions and cv - anide. The data are Quality Level I ;  the duplicate analysis were 
sent of compliance but the results are usable. 

Metals. Analytical results for ICP metals were Quality Level I except for 
arsenic at Quality Level 111. For arsenic, the percent recovery for spikes was 
less than 30% and the reported sample result was less than the IBL, indicating 
Severe analytical deficiencies. Analytical results for AA metals were Quality 
Level I .  

PCBs and other extractables. NA. 

Volatile oraanics. TRe data are Quality Level 1 except for specifically identified 
TlCs which are Quality Level I I  and unknowns which are of Quality Level 111.  
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits, 

Radiochemistry. Radiochemical data are Quality Level I .  
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Request 413: 
level can be assigned. 

Because no sampies were collected and analyzed, no data quality 

Request 414: 

Anions and wa nide. The data are Quality Level I; the calibration verification 
for nitrate4 was exceeded by oniy a small amount (2%). 

Metals. Analytical results for ICP metals were Quality Level I except for 
arsenic at Qual@ Level 111. For arsenic, the percent recovery for spikes was 
less than 30% and the reported sample result was less than the IDL, indicating 
severe anaiyticrnl deficiencies. Analytical results for AA metals were Quality 
Level I .  

m s  and Q ther extractable$. NA. 

Volatile oraani=. The data are Quality Level I except for specifically identified 
TlCs which are Quality Level l l  and unknowns which are of Quality Level Ill. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistry. Radiochemical data are Quality Level 1. 

Request 41 5: 

Anions and cv -anide. The data are Quality Level I t  mainly because the fluoride 
resub are questionable; the spike recoveries were high and the concentrations 
were at or below detection levels. 

Metals. Analytical results for ICP metals were Quality Level I except for 
arsenic at Quality Levei 111. For arsenic, the percent recovery for spikes was 
less than 30% and the reported sample result was less than the IDL, indicating 
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severe analytical deficiencies. Analytical results for AA metals were Quality 
Level I. 

PCBs and other extradableg. NA. 

Volatile oraanicg. Tke data are Quality bevel I except for specifically identified 
TICS which are duality Level I1 and unknowns which are of Quality Level 111. 
Many compounds detected in the samples far this environmental problem were in 
concentrations below quantitation limits. 

-&. Radiochemical data are Quality Level I. 

Request 416: 

Anions and cvanide. The data are Quality Levell II mainly because the sulfate 
and chloride analysis were aut of compliance for calibration verification and 
spike recovery, respectively. 

Metals. Analytical results far ICP metals and AA metals were Quality Level I. 

PCBs and other extractables. NA. 

Volatile organics. l h e  data are Quality Level I except for specifically identified 
TICS which are Quality Level II and unknowns which are of Quality Level Ill. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistry. Radiochemical data are Quality Level I. 
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Request 41 7: 

Anions and cva nide. The data are Quality Level II mainly because the sulfate 
and nitrate4 analysis were out of compliance, both in calibration verification 
and spike recoveries. 

Metals. Anaiytical results for ICP metals and AA metals were Quality Level 1. 

PCBS a nd other extractab 1s. NA. 

!&latila oraani=. The data are Quality Level I except for specifically identified 
Ties which are Quality Level 11 and unknowns which are of Quality Level 111. 
Many ~mpQundS detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistry. Radiochemical data are Quality Level I. 

R e q u e s t  41 8: 

Anions and cv . anide. The data are Quality Level I. The nitrate4 analysis was 
out of compliance both in calibration and spike recovery, but the results are 
usable considering the high concentration of this element. 

Metals. Analytical results for ICP metals and AA metals were QuaJity Level 1. 

PCBs and other extractable$. NA. 

Volatile oraanicq. The data are Quality Level I except for specifically identified 
TaCs which are Quality Level 11 and unknowns which are of Quality Level 111. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

4-109 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Radiochemistry. Radiochemical data are Quality Level 1. 

Requesf 419: 

Anions and cya nidg. The data are Quality Level I1 mainly because the nitrate-N 
and sulfite analyses were out sf compliance both in calibration and spike 
recovery. 

Metals. Analytical results for ICP metals and AA metals were Quality Level I. 

PC8s and other extradableg. NA. 

Volatile oraanics. Tke data are Quality bevel I except far specifically identified 
YlCs which are Quality Level I1 and unknowns which are of Quality Level Ill. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistry. Radierchemical data are Quality Level I. 

Anions and cvanide. Although nitrate-N exceeded 
holding time when analyzed by chromatographic technique, the value used was 
obtained by flow injection and was analyzed within the holding time. 

The data are Quality Level I. 

Metals. Analytical results for ICP metals were Quality Level I except for zinc 
at Quality Level Ill. For zinc, a positive value was observed in the preparation 
blank which was greater than the CRDL and the sample result was less than 10 
times the blank result, indicating the analyte detected may be due to 
contamination. Analytiea6 results for AA metals were Quality Level I. 

PCBs and other extractables. NA. 
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Volatile oraanics. The data are Quality Level I except for specifically identified 
TICS which are Quality Level Ii and unknowns which are of Quality Level 111. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistrv. Radiochemical data are Quality Level 1. 

R e q u e s t  421 : 

Anions and CY anide. The data are Quality Level II mainly because the chloride 
and sulfate analyses were out of compliance in spike recovery and calibration, 
respectively. 

Metals. Analytical results for ICP metals and AA metafs were Quality Level I. 

PCBs and other extractab les. NA. 

Volatile organics. The data are Quality level 1 except for specifically identified 
TICS which are Quality Level I I  and unknowns which are of Quality Level 111. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemistry. Radiochemical data are Quality Level I. 

Request 422: 

Anions and cva nide. The data are Quality Level I I  mainly because the chloride 
and sulfate results were out of compliance in spike recovery and calibration, 
respectively. 

Metals. Analytical results for ICP metals and AA metals were Quality Level I .  
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PCBs and other extractable%. NA. 

Volatile oraanics. The data are Quality Level I except for specifically identified 
TICS which are Quality Level II and unknawns which are of Quality Level 111. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below qwantitation limits. 

Radiochemistry. Radiochemical data are Quality Level I. 

Anions and cv -ani&. The data are Quality Level II mainly because the nitrate-N 
was out of esmpliance in duplicate analysis and because the sulfate results were 
aut ef compliance in calibration verification. 

Metal$. Analytical results for ICP metals were Quality bevel I except for 
arsenic at Quality Level I l l .  For arsenic, the percent recovery for spikes was 
less than 30% and the reported sample resuit was less than the IDL, indicating 
severe analytical deficiencies. Analytical results far AA metals were Quality 
Level 1. 

PCBs and other extractab le$. NA. 

Volatile oraanics. The data are Quality Level I except for specifically identified 
TICS which are Quality Level I 1  and unknowns which are of Quality Level 111. 
Many compounds detected in the samples for this environmental problem were in 
concentrations below quantitation limits. 

Radiochemist?. Radiochemical data are Quality bevel I. 
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Emriroflmental Problem: 2 
RequestNurnber: 401 

figure 4.2a. We% P+W 2 (Request 401) 
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hkanrnental Problem: 2 
Request Number: 402 

figure 4%. Well USGS-19 (Request 402) 
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E r m i r o n W  Problem: 2 
RequestNumk 403 

I L\ 

Figure 4.2~.  Well USGS-27 (Request 403) 
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16 
27 

Bump House 
Bldg. 754 

~~ 

Rgesse 4.2d. ANL W-1 (Request 404) 
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Ermirorwnental Problem: 2 
RequestNwnber: 405 
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Environmental Problem: 2 
Request Number: 4Q6 

-F N 

I L  I 
IN406018 
IN406029 

TAN BuiIdIng f3-4 

t 

figure 4.2- WeiS ANP-8 (Request 406) 
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Znvironmental Problem: 2 
qequest Number: 407 

Figure 4 . 2 ~ ~ .  Well FET-1 (Request 407) 
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Environmental Problem: 2 
RequestNumber: 409 
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Environmental Problem: 2 
Request Number: 410 

Site Boundary 
Sample Locatio 

figure 4.2j. Well USGS1Q5 (Request 41 0) 
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Environmental Problem: 2 
Request Number: 47 1 

IN411015 eo. Sig 
IN411026 7:;’ Sournern 

Butte 

~~ - 

Figure 4.2k Well USGS-110 (Request 47 1) 
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Envircmrneslaal Prabiem: 2 
Request Number: 41 2 

Lincoln f--- BouBevard 

figure 4.21. fire Station Well-S (Request 41 2) 
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Environmental Problem: 2 
Request Number: 413 

USGS-107 

Sample JN473017 was not cokcked. 

~- 

Figure 4.2m. Well USGS-107 (Request 413) 
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Figure 4.2n. Well CFA-I (Request 414) 
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Tap fer Sample I N4 150 7 9 
IN475020 

Figure 4-20. Well SL-1 (Request 41 5) 
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Emironmental Problem: 2 
Request Number: 416 + N 

0 

Railroad 

Fenca 

figuse 4 . 2 ~ .  Well USGS-90 (Request 416) 
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Environmental Problem: 2 
Request Number: 417 

I 

N 

' IN417011 
(Approx. + m i .  
south o f  ICPP)  

Egure 4.2q. Well USGS-113 (Request 41 7) 
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E3nironme~ Problem: 2 
Request Number: 41 8 

Figure 4.2. Well USGS-37 (Request 418) 
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EhM’mmental Problem: 2 
RequestNumber: 419 

(Approx . 
0- % m i .  

southeas t  
o f  ICPP)  

-~ 

Rgure 4.2s. Well USGS-116 (Request 41 9) 
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Environmental Protsdern: 2 
Wequest Number: 420 

1 
N 

EawProdua6d 

Sample Lacation 
I USGS Well-82: 

tincoin Boulevard +-- 

Figure 4 . a  Well USGS-82 (Request 420) 
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A 

I 
M 

0-  

~~ 

figure 4 .2~ .  Wel USGS-43 (Request 421) 
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/ 

a =  

Lincoln Boulevard 

figure 4-2v. Well USGS45 (Request 422) 
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TABLE G.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 
WELLS 

DRAFT DO NOT C I T E  

S8A REQUESTi 4 0 1  
LOCATIONt PSW 2 
W I U M I  GROUND WATER 

*9w-9w-- 
9.4 9 . 4  9 . 4  DO (PPM) 

BH (UWITS) 7 “9 7 . 9  7 . 9  
TEMPERATURE (DEG C) 12 1 2  12 

a ! I : ; A : ; ” s ! e  

SAMP NO6 I N 4 0 1 0 1 3 J  I N 4 0 1 0 2 4 J  
ANIONS AND CYANIDE SDG NOI 1N40101JJ IN401013J 

(UO/L > TYPE t P PUMP 
CHL OR1 DE 16000 1 6 0 0 0  
NITRATE-N 655 N 746 N 
S U t  FATE 2 8 0 0 0  28000  

P SAMP NO, IN4010A3H IN401013H IN401013H I N 4 0 1 0 1 3 1  I N 4 0 1 0 1 3 1  IH401024H 
METALS, INCLUDEMG CR+6 SDG NO] IN40101JH lN$OAOJSA IN41SOPDH I H 4 0 1 0 1 3 1  1N4OlOI3K fN401013H I 

w 
w t UG/C 1 TYPE: PVElp PUISP PUMP PUMP CUMP 

ALUMINUM 
ANTIMUIQY 
AR S Ell IC 
BARIUM 
EERY LL IUM 
CADMIUM 
C A t  C I  UM 
CHROMIUM 
IRON 
LEAD 
EtAGNESIUM 
MA I4GA NES E 
HERCURY 
POT ASS I UM 
SEL ENI  UM 
SQDrUM 
THALLIUM 
W ANA DIUM 
ZIEK 

0 .05  B 

0.09 B 
50000  

5 . 5  B 
979  

6.3 B 

2 . 4  B 
i 8 a o o  

0 . 0 3  B 
1300 B 

1.6 B 
1.2 u 

aa50 

A2 B 
129 
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DRAFT DO NOT C I T E  TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FQR ENVIRONMENTAL PROBLEM 2 
WEC L S 

§&A  REQUEST^ 4 0 1  
LOCATION: P8H 2 
~ f U M :  GROUND 

5AMB NOa IN401035A I N 4 0 1 0 3 5 8  INrtOlOJSB 
METALS, INCLUDING CR+6 5DG NO, fN415020H I N 4 0 1 0 1 3 1  IN401013K 

(UO/L)  TYPE1 L h L ANADI UM 
ZINC 19 B 

SAMP MCJi IN40101JA I N 4 0 1 0 2 4 6  
VOLATILE OROANLCS SDG NO8 fN401013A I N 4 0 1 0 2 4 6  

ACETONE 
TOLUENE 5 0  1 J  

-- (UG/L) TYPE 6 
, 

S8A REQUEST: 4 0 2  

flEIHUH: GROUND WATER 
f LOCAfIONs USOS-19 

TS +- SAMP NO1 

DO fPPPZ) 7 . 1  7 . 1  
PH (UNITS) 7 .6  7.6 
TEMPERATURE (DEO C) 17  17  

SAMP NO8 1614020145 I N 4 0 2 0 2 5 J  
AWIONS AND CYANIDE SDG NO1 1614020145 I N 4 0 2 0 1 4 J  

CHLORIDE 
N I T R A T E 4  1 2 0 0  61 1 2 9 0  N 
SULFATE 21060  21000  

YH%----- (UG/L) TYPE I 

SAMP NO1 I61402014H IN402014H IN402014H I N 4 0 2 0 1 4 1  I N 4 0 2 0 1 4 1  IN402025H 
METALS, INCLUDING CRt6 SDG NOI IN401035A IN402014H IN415020H I N 4 0 2 0 1 4 1  1#402014K IN4C1035A 

UG/L ) TYPE: IlAILER BAIlER - BAfhER BATLER 
AL UMI HUM 
ANTIMONY 1 B  0.88 u 
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DRAFT BO NOT C I T E  TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 
WELLS 

S&A REQUEST] 402 
LOCATION8 USGS-19 
BEDTUMI GROUND WATER 

SABP N o t  IN402014A IN402025A 
VOLATILE ORGANICS SDQ NOI I N 4 0 1 0 2 4 8  IN4010248  -- ( IJG/ L 1 TYPE4 

K l,l,2-TRfCHLORD-1,2,2-T~~l.76~ 
i 1,1,2-TRICHLORD-1,2,2-T~l1.77) 31 J 

$ & A  REQUEST1 403  
LOCAfIONi LA 4348511LG 1123218  

U # i  W U N D  WATER 

*+ FIELD MEASUREMEUS SAMP N O &  
p CONDUCTIVITY (MS/CM) 

L DO CPPM) 5 . 1  5.1 
I- PH CUBITS) 7.7 7 .? 

TEMPERATURE [ D E G  C)  15 15 
5 RADS (CP14) 40 40  

ANIONS AND CYANIDE 
(UG/L 1 

CHLORIDE 
FLUORIDE 
NITRATE-N 
SULFATE 

SAMP NO8 
SDG NO1 
TYPE I 

I N 4 0 3 0 1 5 J  
I N 4 0 3 0 1 5 J  

Yhi--- 
1000 
2010  

35000 

IN403026  J 
I H403015 J 

1 0 0 0  
2020 

35000  

% 

METALS, 

AL UHTNUM 
ARSENIC 
BARIUM 

SAMP NO1 IN403015H IN403015.H I N 4 0 3 0 1 5 1  I f f 4 0 3 0 1 5 1  IN403026H IN403026H 
INCLUDING CRt6 SDO NO8 fN402014H IN1115020H I N 4 0 2 0 1 4 1  I f f 402014K IN402014H IH415020H ---- (UGIL 1 TYPE I PUMP PUMP 

2.7 0 
76 B 
2.8 B 

9 . 2  n 
0 . 1  B 

52600 

2 8  

2 . 8  B 

0 . 0 8  U 

COBALT 
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TABLE 6 .3 .2  ANALYTICAL DATA SUMMARY BY f lEDIUf l  FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT C I T E  
WELLS 

S&A REQUEST6 4 0 4  
LOCATIONc ANL W - l  

i GROUND WATFR 

FIELD MEAS UREM HTS SAHP No t  Vw------ CONDUCTIVITY (MS/Cil 
PH (UNITS) 7 * 8  7.8 
TEMPERATURE (DEG C) 15 1 6  

SAMP NO6 I N 4 0 4 0 1 6 J  IN4040275  
SDO HaI I U ~ Q ~ O U J  1~404016.1 

T I D  
ANIONS AND CYANIDE 

YGim ( U W L  > TYPE I 
CHLORIDE 
FLUORIDE 
NITRATE-N 1 4 2 0  S 1290 S 
SULFATE 1 4 0 0 0  13000 

8 ni _ _  _ - _  19000 
1000 la00 

P 
I 
F 
P w 

BARIUM 
BERYL L I UH 
CADMIUH 
CALCIUM 
LEAD 
MAGNESIUM 
NERCURY 
POTAS 5 I UM 
SODIUM 
VANADIUt4 
ZINC 

0 . 0 2  B 

SAMP NO: IN404016H IN404016H I N 4 0 4 0 1 6 1  I N 4 0 4 0 1 6 1  IN404027H IN404027H 
BETALS, INCLUDINO CRt6 SDG NO1 * IN404016H fN415020H I N 4 0 4 0 1 6 1  IN404016K ItD1404016H IN423020H 

ALUMINUM 204 
ARSENIC 2.5 B 1.5 B 

( U W L  1 TYPE1 JAP UP JAP -TAP- 

35 B 
2.5 B 

0.08 B 0 . 0 8  U 

0.4 u 0 .5  B 
37400 

13000 

17500 

0 . 0 4  0 
3300 B 

15 B 
7 u  

S 
METALS, INCLUDING CRt6 S 

UG/L 1 T 
ALUMINUM 
ARSENIC 
BARIUM 
EERY L L IUM 
CADMIUM 
CALCIUM 

MP b l Q r  I N 4 0 4 0 2 7 1  I N  
G NO, IN4040161 I N  
PES LB 

35 B 
2.7 B 

040271 
04016K 

3 7 4 0 0  
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TABLE 4.3.2 ANALYTICAL BATA SUMHARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT C I T E  
WE1 LS 

S6A REQUESTI 406 
LOCATION, TAP LOCATED TAW 8 . 6 4  
MEDIUMi GROUU I.IATER 

SAMP NO8 IW406018A IN406029A 
VOLATILE ORGANICS SDG NQc IN406018A IN406018A -+ (UG/L > TYPE: 

ACETOtiE 
METHYLENE CHLORIDE 5 DB 4 DB 
TETRACHLOROETHENE 2 J  3 J  
TRICHLOROETHENE 4 5  4 5  

S8A REQUESTS 407  
LOCATIONi BUILDING 63.2 
-MI GROUND M T E R  

SAWP NOS Ia5407019J I N 4 0 7 0 2 0 J  
ANIOHS AND CYANIDE SDO NOS I N 4 0 6 0 1 8 J  I N 4 0 6 0 1 d J  

9 4 0 0 0  
(UG/L > TYPE1 

CHLORIDE 
FLUORIDE 1000 U 1000  
NITRATE-N 7 9 1  * 3160 I 
SULFATE 36000 N 34000  N 

METALS, 

AL UMI HUM 

SAMP NOi IN407019H IN407019H 
INCLUDIHO CRt6 SDG NO8 IE1404014H IN423020H 

( U W L  f TYPE1 I A P  TAP 

ARSENIC 1.a B 
BARIUM 
BERYL L IUM 
CADMIUM 0.09 B 
CALCIUM 
CHROMIUM 
IRON 

I N 4 0 7 0 1 9 1  I N 4 0 7 0 1 9 1  IN407020H IN407020H 
I N 4 0 6 0 1 d I  IN406018K IN404016H IN423020H 
3 - h - V  

7 6  B 
1.5 B 

6 . 3  B 
20 u 

49800 

2.6 B 

0.16 B 
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TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT C I T E  
HE1 L s 

SBA REQUEST, 408  
LOCATIOHI BUILDING 6 1 2  
HEDIUM: GROU#0 HATER 

-Yw--- SAMP NO1 

PH (UNITS) 7 * a  f . 7  
TEMPERATURE (DEG C) 11 11 

SAMP NOi I N 4 8 8 0 1 0 J  IN4080211.l 
AMIONS AND CYANIDE SDG  NU^ 1 ~ ~ 6 0 1 8 ~  1 ~ 4 0 6 o i a . 1  

GHLORI DE 
NITRATE-N 12o(f i 1290  3t 
SULFATE 33000  N 33000 N 

fe!6000 
( U W L  ) TYPE 8 

SAMP NQc IN40801OH 
METALS, INCLUDING CR+6 SDG NQi  IN404016H 

( U W L  1 TYPEi UP 
A L U X I  NU# 
ARSEHr C 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMI UM 
MAQNESIUM 
MERCURY 
POTASSIUM 
SEl  EN1 OM 
SODIUM 
VANADIUM 

IN408010H 
IN423020H 

2.3 0 
fBe 

o.oa u 

0 .02  B 

1.2 B 

I N 4 0 8 0 1  0 1  
IN406018  I + 

86 0 
J.3 B 

50900  

15400 
6 , 8  B 

8 4 3 0  E 
12 B 

IN40101 0 1  I N 4 0 8 0 2 f H  
IN406011K IN404016H 
-TAP 

2.2 B 

0.08 0 

0 .02  B 
2400  B 

1.3 B 

S A W  Bl01 I N 4 0 8 0 2 1 1  I N 4 0 8 0 2 1 1  
METALS, INCLUDING C R t 6  SDO NOI I N 4 0 6 0 1 8 1  IN406018K 

fAP 
-257 

(UQ/L > TYPE: 
AL Ubi1 NUN 
ARSENIC 
BARIUM 85 B 
BERYL 1 IUM 1 . 2  0 
CADMIUM 
CALCIUM 50800 
CHROMI W l  7 . 5  B 
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TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR EHVIROWHENTAL PROBLEM 2 DRAFT DO NOT C I T E  
HELLS 

S8A REQUEST1 411  
LOCATIDtJa L A  4 3 2 7 1 7 j L Q  1125015 
-I GROUND WATER -- SAMP Not  

PH (UNITS)  7 . 9  7 . 9  
TEHPERATURE (DEG C)  1 5  1 5  

SAMP NOa I N 4 1 1 0 1 5 J  I N 4 1 1 0 2 6 J  
ANIONS AND CYANIDE SBO NQ: IN4100143 IN410t i14.J 

TYPE I 

CHL OR I DE 20000 
FLUORIDE 1000 1000 
NITRATE-# 1 1 5 0  N 1 2 4 0  N 
SULFATE 18000 M l S 0 0 0  N 

METALS, INCLUDING CRt6 
( U G / l )  

ALUMINUM 
BARIUfl 
BERYL L IMM 
CALCIUM 
CHROMIUM 
IRON 
MAGNES I UM 
MERCURY 
POTASSIUM 
SODIUM 
VANADIUM 
21NC 

SAMP NO8 
SDG NO, 
TYPEt 

IN41 1 0 1  5H 
fN409011H 
PtlMP 

0.02 B 

I N 4 1 1 0 1 5 1  
I N 4 1 1 0 1 5 1  

39 B 
2.7 B 

36900 
8 B  

1 6 0 0 0  E 

+ 
6s n 

18100 

1 8 1  
18 E 

I N 4 1 1 0 1 5 1  
IN411015K - 

3500 B 

I N 4 1  1826H 
IN409011H 
PUnP 

0 . 0 1  B 

I N 4  11 026 I 
I N 4 1 1 0 1 5 1  - 

3a B 
2.7 B 

36400 
7 . 8  B 

5 3  B 
15800 E 

I N 4 1  1 U 2 6 I  
I N 4 1  1 0 1  5K 
PUMP 

3200 B 
18700 

1 7 1  
1 8  B 

SAWP W Q r  TN411015A IN411026A 
VOLATILE ORGANICS SDO NU: IN409011A IH409011A 

4 J  
5 u  

% IYmp 
(UG/L 1 TYPE1 

ACETONE 
TOLUENE 1 J  
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DRAFT DO NOT CITE TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEN 2 
HEL L S 

SBA REQUEST1 412 
LOCATIONI FIRE TRAINING SITE 
#EDIUMi GROUND WATER 

SAMP NO, IN4120278 IN4120278 
HETALS, INCLUDING CR+6 SDG NO1 IN4060181 IN406018K 

-%Xiin- 
(UG/L 1 TYPE I 

POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

11500 E 
15 B 

8 U  

SAMP NO8 IN412016A 
VOLATILE ORGANICS SMi NO1 IN406018A - l U W L  ) TYPE I 

METHYLENE CHLORIDE 
l,l,l-TRICHLOROETHANE * 2 J  

I 
I-J S&A REQUEST1 14 

LOCATIONI st&!. CFA-1 
MI G R O W  NATER 

*- SU&EMENTS SAMP NOI 

7.4 1.4 PH (UNITS) 
TEHPERATURE (DEG C) 14 14 

Ciji&WM%S/CM) 

SAMP NO8 IN4140181 IN414029.l 
ANIONS AND CYANIDE SDO DIOI IN414Ql81 IN4140181 

-%mi---- 1 UG/L 1 TYPE: 
CHLORIDE 
NITRATE-N 5880  4750 
SULFATE 32000 30000 

SAMP WOa IN414018H IN414018H IN414018J IN414018J IN414024H IN414029H 
METALS, INCLUDING CR+6 SDG NO1 IN404016H IN415020H IN4060181 IN406018K IN4Q4016H LN415020H 

(UG/ll TYPE1 TAP TAP + TAP JAP fBP 
ALUMINUM 
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TABLE 4 . 3 . 2  ANALYTICAL 5ATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT C I T E  
WELLS 

S&A REQUEST: 4 1 4  
llOCATION: BLDG. CFA-1 
BEDrUfl I GROUND llATER 

SAMP NO1 IN414018A IN414029A 
VOLATILE ORGANICS SDO HOs I t f406018A IH406818A 

IBe-TJ-- [UG/L)  TVPEa 
CHLOROFORM 
HETHYLENE CHLORIDE 2 JDB 9 DB 
TOLUENE 1 3  5 u  
TRICHLOROETHENE 4 u  1 3  

%A REQUEST1 415  
 LOCATION^ BLDG. SL-1 r n T U M , E R  

*vw---- f MEASUREMENTS SAWP NO: 
cn CONDUCTIVIfY ( M S X M )  
v PH (UNITS) 7.6 7 .6  

TEMPERATURE (DEG C) 1 6  16  

t--. 

SAMP NOs 
ANIONS AND CYANIDE SDG NO1 

( U W L  > TYPE: 
CHLORIDE 
FLUORIDE 
NITRATE-N 
SULFATE 

1 0 0 0  UN 
1 2 2 0  

18000 

I N 4  15020  J 
I N 4 1 4 0 1 8 1  

9Im---- _. 
1060 N 
1400  

19000  

ARSENIC 
BARIUM 
BERYL 1 IUM 
CADMIUM 
CALCIUM 
CHROMIUM 
LEAD 

SAWP NOa IH415019H IM415B19H 
METALS, INCLUDING CRt6 SDG NO8 111404016H IN415020H 

(UGIL)  TYPE: JAP TAP 
2 .6  B 

0 .09  B 

ALUMINUM 

1 8  

I N 4  1 5 0 1  9 I 
IN4  06 018 I 

190 B 
36 B 

2 . 1  B 

36600 
6 . 5  n 

I N 4 1 5 0 1 9 I  IN415020H 
IN406018K IN404016H 
-TAP 

IW415020H 
IN415020H 

2.9 B 

fBP 

0 .11  B 

0.9 B 
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TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT C I T E  
MEbLS 

S8A REPUESTs 416 
LOCATIONa DOWNGRADIENT OF RWMC 

DIUMt GROUND U T E R  

SAMP NQa J&j&$OlO 
0.22 

PH (UNITS) 8 .1  
TEMPERATURE (DEG C )  15 

SAMP Moa IN41601QJ 
AMIONS AND CYANIDE SDG NBI IE1409011J 

I U W L  1 TYPE8 
CHLQR f DE 
NITRATE-N 791 
SULFATE 27000 

METALS, INCLUDING CRt6 
( U O / t  1 

ALUMINUW 
BARIUM 
BERYLLIUW 
CADNIUM 
CA L C 1 UM 
CHROMIUM 
COPPER 
IRON 
HAGNES 1 UW 
MERCURY 
POTASSiUM 
SODIUM 
v AN A DIUM 
ZINC 

SAMP Not 
SDG NO1 
TYPE, 

I N 4  16 0 1 OH 
IN409011H 
pump 

0.02 B 

IN416 0 1  01 
fN409Qlll 

42 B 
2.7 B 
1 . 4  B 

47380 
19 
12 B 

159 

- 
i6aao E 

IN41601 01 
1 ~ 4 e 9 a i i ~  
PUnP 

2900 B 
11508 E 

14 B 
304 

SAMP NO1 IN41601QA 
VOLATILE ORGANICS SDG NO4 IEi409011A 

% ( U W L  3 TYPE a 
TQLUEME 
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TABLE 4.3.2 ANALYTICAL DATA SUMMARY BY MEDPUR FOR ENVIRONMENTAL BROBLEN 2 DRAFT DO NOT C I T E  HELLS 

S8A REQUEST: 418  
LOCATIONi USOS-37 

DIUPIi GROUND W R  

TS -9w- SAMP NO: 

50 (PPM) 7.9 
PM (UNITS) 7 .a 
TEMPERATURE (DEG Cl 18 

SAMP MOs IM418012J  
ANIONS AND CYANIDE SM3 Nos I N 4 0 1 0 1 3 J  

CHLORIDE 87000  
NITRATE-N 4970 ti 
SULFATE 29000 

CUWL 1 TYPE8 PUMP 

S A W  M O B  IN418012M 
METALS, lNCLU5INO CR+6 SDO # O t  IN401013H 

(UG/L) TYPE I PUMP 
AL UMINUM 
BARIUM 
BERYL L I UM 
CALCIUM 

0 .08  B 
SODIUM 

1814180121 
IN4020141 

249 
143 B 

3 8  

MP 

64900 - 
11 
94 B 

16800  

32600 

26 5 
1 4  E 

I N 4 1 8 Q 1 2 1  
Ib1482&14K 
PUMP 

3300 B 
VANADIUM 
ZINC 
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TABLE 4.3.2 ANALYTICAL BATA SUWARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT C I T E  WELLS 
S8A REOUESTi 4 2 0  
LOCATION8 L A  4 3 3 4 0 1 r L O  1125510 
W U H I  GR U T E R  

-Vw- S A W  # Q a  

DO (PPbl) 6 -4 
PM (UNXTS) 7 . 7  
RADS (CPMI 40 
TEMPERATURE ( D E G  C )  12 

SAMP # Q a  IM420016.9 
ANIONS AND CYANIDE SDG M86 IN403015.9 

Yhm---- ( U G f  L ) TYPE I 
CHL OR1 DIE 
H ITRATE-N 7 1 0  
SULFATE 21000 

TYPf, PUMP--- --. METALS, INCt 
t U G f  L 1 

I IU 

SAMP NO8 IH420Ql6H 
.UDI[NQ CRt6 SDQ M a 8  1 ~ 4 0 2 0 1 4 ~  

- A L UMI Nuav 
BARIUM 
BERYL L f U# 
CALCI  UPI 
CHRUMIUM 
IRON 
MAGNESIUM 
MERCURY 
POTASSIUM 
SODIUM 

0 . 0 4  0 

IN4200161 IN4200161 
I N 4 0 2 0 1 4 1  IN402014K -- 

6 1  B 
2.5 B 

39100 
1 0  

296 
15600 

4000 B 
14300 

19 B VANADIUH 
z 1 NC 184  
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TABLE 4.3.2 ANALYYICAL DATA SUMMARY BY MEDIUM FQR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT C I T E  
HELLS 

S8A REQUEST: 422 
LQCATIOMi DOWNGRADIENT QF TRA 
W U f l :  G W D  U WATER - SAMP NQi 

BH (UNITS)  8 .1  
TEMPERATURE (DEO C )  . 16 

S A W  NO8 IN4220111J 
ANIONS AND CYARIBE SDG NO1 I N 4 0 9 0 1 1 J  

b (lJG/L 2 TYPE: 
CML OR1 DE 
HITRATE-N 
SULFATE 

1670 
lZ00~0 

S A W  MQa IN422018H I N 4 2 2 0 1 8 1  IN4220181 
P METALS, INCLUDINQ C R t 6  SDG NOS IN409011H I N 4 0 9 0 1 1 1  IN409011K 

349 
m BARIUM 59 B 

BERYL t IUM 3 . 1  B 
CALCIUM 87700 
CHROPlf UM 252 
MAGNESIUM 20100 E 
MERCURY 
POTASSIUEI 
SODIUM 
WAblADI UM 
ZINC 

(UG/t 1 TYPEt PUMP PllMP w a ALUHINUM 

0 . 0 2  B - -  - 
3JOO B 

1 4 2 0 0  E 
12 B 

4ua 

SAMP HOI IN422018A 
VOLATILE ORGANICS SDG NO1 I N 4 0 4 0 I b B  

d B ; I D E  1 J  
TYPE I PUFW 
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TABLE 4 . 3 . 2  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIROHMENTAL PROBLEM 2 DRAFT DO HOT CKTE 
HELLS 

SBA REQUESTs 423  
LOCATION: TEST REACTOR AREA 
W U M t  GRO UND k u  

SAMP NO8 
METALS, INCLUDINO CRtL  SDG NO1 

(UGIt) TYPEa 
MAGNESIUM 
MERCURY 
POTASSIUM 

METALS, INCLUDINO CRtL  SDG NO1 
(UGIt) TYPEa 

MAGNESIUM 
MERCURY 
POTASSIUM 
S EL ENIUM 
SODIUM 
VANADIUM 

S A W  NQs 
VOLATILE ORGANICS SDO NO, 

(UWL 1 TYPE I 

METHYLENE CHt ORIDE 

IN4230201 I N 4 2 3 0 2 0 1  
I N 4 0 6  0 1 8 1  I N 4 0 6  01 8K 

19800 

1600 B 

10500 E 
13 B 

I 

IN423QZBA IN423020A 
Z N 4  06 01 % A  I W406 0 18 A 

1 JDB 



Draft - Dr, Not Ci te  

TABLE 4.4.2 GROUNDWATER SAMPLE LOCATIONS A N D  PURGE VOLUMES 
ENVIRONMENTAL PROBLEM 

WELL ID 
SAMPLE 
NUMBER 

z 

BATE 
SAMPLING 
METHOD 

V O L U M E  
(L) 

A N L  - W - I  
ANL - w - 1  
ANP-1 
A W - 1  
ANP-8 
ANB-8 
C f A - 1  
CFA-1 
FEY-]. 
FET-1 
FIRE STA. 
FIRE STA. 
P&bQ 2 
P&W 2 
P&b( 2 ’ 

SL-1 
S%-L 
TRA-1 
TWA-1 
U S G S - l B S  
U S G S -  1 0 5  
USGS- 1 I O  
USGS- 11 0 
USGS-113 
USGS-1’3 
USGS-19 
USGS-27 
USGS-27 
USGS-37 
USCS-43 
USGS-65 
USGS-82 
USGS-06 
USGS-86 
USGS-90 
116 
9 8  

IN4(%4016 
I N 4 0 4 0 2 7  
I N 4 0 8 0 1 0  

IN406018 
I N 4 0 6 0 2 9  
IN4 148 18 
I N 4 1 4 0 2 9  
INQQ71%f? 
IN607020 
I N 4 1 2 0 1 6  
IN4L21527 
IN40 1 0 1 3  
I N 4 0 1 0 2 4  
IN401035 
I N 4 1 5 0 1 9  
I N 4 1 5 0 2 0  
IN4231%19 
IN423020 
I N 4 1 O Q 1 4  
IN4 10025 
IH411a15 
I N 4 1 1 0 2 6  
IN41701 1 
I N 4 0 2 0 1 4  
IN402025 
IN403015 
EN403026 
IN418012 
fNPP210 17 
IN422W 18 
IN490016 
IN409811 

IN416010 
I N 4 1 9 0 1 3  
IN405017 

w m a a  

1 ~ 4 0 9 0 2 2  

20JUN88 
2QJUN88 
P7JUN88 
17JUN88 
17Jhlld88 
l74UN88 
16dUM88 
16JUN88 
19JUN88 
1 7 J U N 8 8  
1 7 J U N 8 8  
ISJUN88 
13JUL88 
13JUbEi8 
1 5 J U L 8 8  
16JUN88 
1 6 J U N 8 1 8  
17JUN88 
1 7 J U N 8 8  
2 1 3 J U N 8 8  
23JUN88 
23JUN88 
2 3 J U N 8 8  
P8JUN88 
1 5 J U L 8 8  
15JUL88 
tOJLIL88 
Z C i J U L 8 8  
l G J U L 8 8  
91JUN88 
2 1 J U N 8 8  
2OJUL88 
22JUN88 

ZZJUN88 

2BiJUN88 

Z Z J U N ~ ~  

2 s J u u 8 a  

. 
TAP 
TAP 
TAP 
TAP 
TAB 
TAP 
TAB 
TAP 
TAP 
TAB 
PAP 
YAP 
PUMP 
BUMP 
PUMP 
TAP 
TAP 
TAB 
TAP 
PUHP 
PUMP 
PUMP 
PUMP 
PUMP 
BAILER 
B A I L E R  
PUMP 
PUMP 
PUMP 
PUMP 
PUMP 
PUMP 
PUMP 
PUMP 
PUMP 
PUMP 
PUMP 

- 

64345 
6 4 3 4 5  
28387 
28387 
15148 
15140 * 

s 
35957 
3 5 9 5 7  

36 * 
5 2 0 0  6 
5 2 0 0 . 6  
5 2 0 0 . 6  

3) 

3c * 
36 

4 0 9 1 . 6  
4 0 9 1 . 6  
1 5 7 0 . 8  
1570.8 

2248 e 3 
2 2 4 8  * 3 
1892.5 
1 8 9 2 . 5  

3 6 0 3 . 3  
21361.8 
4 6 2 1 . 5  
2301.3 
2 3 0 1 . 3  

5 2 9 . 9  
2106.4 
1721.0 

1570. a 

w i a .  I 

*Purge volume not determined; samples collected af te r  pH and 
conductivity stabilized. 
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4.8 Environmental Problem 3: Leaching Ponds 

Requests: 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514, 
515,516,517,518,519,520,521 , and 522. 
Requester: Schoil. 
Finding and W s :  It was thought that the use of leacbing ponds at the INEL 
may have resulted in releases of hazardous and/or radioactwe wastes to the soil 
and/or groundwater'. Leaching ponds and ANL-W ditches at the lNEL that may 
be receiving or may have received hazardous and/or radioactive contaminants 
include the ANL-W industrial waste pond and its related ditches, the TFM cold 
waste pond, the TRA chemical/corrosive pond, the TAN/TSF disposal pond, the 
TAN/LOFP disposal pond, and ICPP percolation ponds 1 and 2. 

There are eight percolation waste ponds at TRA: three warm waste ponds, one 
chemical/corrosive pond, two cold waste ponds, and two sewage disposal ponds. 
The warm waste ponds received all liquid waste from the site from 1952 to 
1964. In 1964, cooling waters were diverted to an injection well on-site, with 
the remainder of the liquid waste still discharging to the warm waste ponds. 
The first pond of the three was suspected to have the highest concentrations of 
hazardous and radiaactive constituents because it had been there the longest. 
Contaminants were believed to include metals, organics, inorganics, radionuclides 
(tritium, chromium, cobalt, cesium, strontium), caustics, and acids. Pesticides 
were also suspected within these ponds; of concern were dieldrin, endrin, and 
DDT (DDE, DDD). 

The two cold waste ponds on-site received cooling tower blowdown that 
contained chromium and, potentially, radionuclides and metals. Sampling at these 
six ponds has not been consistent with regard to media or analytes. 

The chemical/corrosive waste pond received demineralizer waste consisting mainly 
of metals, acids, and bases. Pesticides, solvents, and PCBs may also have been 
discharged to this pond, as it was common practice in the past to bring barrels 
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of liquid waste to the pond and empty them there. Biocides [containing bis(2- 
ethylhexyl) phthalate] which are used in the water ob cooling towers were also 
thought to be discharged to the pond. 

The TAN/TSF disposal pond received cooling waters, liquids from process drains, 
sanitary sewage, and industrial waste water, Known contaminants included: 
metals (arsenic, barium, chromium, cadmium, mercury, lead, silver); radionuclides 
(tritium,, cobalt-60, cobalt-58, cobalt-57, manganese-57, silver-1 10, and 
miscellaneous fission products); phosphates; sulfates; carbon tetrachloride; 
caustics; and acids. Water from this pond was being sampled but analyzed for 
only a few constituents. 

The TANJLOFT disposal pond received cooling water and boiler blowdown and 
other liquid effluent. Cantaminants from TAN/LOFT may have included: 
phasphatas; hydrazine; metals (lead, mercury, arsenic, cadmium, barium, silver, 
boron, and chromium); caustics; acids; and radionuclides (tritium, cesium-1 37, 
cerium, cobalt-60, zirconium, niobium, strontium-90, and other miscellaneous 
fission products). Water from this pond was being sampled but analyzed for only 
a few constituents. 

The ICPP percolation ponds received, and are receiving, "service waste" 
consisting of inorganics, metals, radionuclides, and possibly some organics. 
Discharge comes from process equipment waste overhead condensate, cooling 
tower or heat exchanger blowdown, demineralizer wastes, and, potentially, 
laboratory wastewater. Water samples were being collected but analyzed for 
radionuclides only. 

The ANL-W percolation pond and ditches received cooling tower blowdown and 
historically received wastewater from photoprocessing operations and from 
laboratory drains and sinks. Contaminants were thought to include, but not be 
limited to, metals (chromium, cadmiurn, silver, barium, lead); organics; pesticides; 
dimethylamine; and radionuclides (tritium, cerium, cesium, cobalt-60, zirconium, 
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and niobium). A variety of samples had been taken at the ANL-W percolation 
pond for both water and sediment, but only to a shallow depth (15 cm). Recent 
investigations by ANL-W indicated that there may be no perched aquifer below 
the ANL-W Industrial Waste Pond. Based on this data (when it becomes 
available) and the results of the INEL Sampling and Analysis Survey, the Survey 
INEL Preliminary Report will be adjusted to reflect the true situation. 

All ponds are 40 to 200 ft above perched aquifers or the Snake River Plain 
aquifer, with the possible exception of the ANL-W Industrial Waste Pond. 

Statement Samples of the water, sediment/soiJ, and saturated zone within the 
ponds and underlying regions were to be collected to ascertain the presence, 
type, and depth of contaminants in relation to instrument detection limits and 
method detection limits. 

Supporting Infomtatkm: Most of these ponds had been receiving a large variety 
0% hazardous and radioactive constituents in unknown quantities for years. It 
was not known whether these contaminants were migrating to the groundwater 
or concentrating in the pond sediments or the vadose zone below. 

4-82 Sampling and Anafyticai Design 

4.8.2.1 Sampling Design 

Request 501: TRA 1952 Northernmost Warm Waste Pond (Water) (Fig. 4.3a). 
Six grab vertical composite water samples and 6 to 18 grab volatile samples 
(Sampling Method: References €4.2.4 and E4.3.1.2) were to be collected at three 
points in the TRA northernmost warm waste pond where the velocity was 
decreased. Sample locations were marked so that sediment samples for Request 
502 could be collected at the same locations (Field Method: Reference E4.5.2 for 
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pH and €4.51 for temperature). The three sampling areas were considered to be 
heterogenous. 

Samples were scheduled for collection on 24JUL88 at 0600; the early hour was 
scheduled at the request of the INEL Safety Supervisor because of the potential 
resuspension of dust caused by increasing wind speeds due to thermals produced 
by rising temperatures. At the time the team arrived on-site, the temperature 
was in the mid-90aF range and winds were calm under a clear sky. The sample 
team dressed out in blues and yellow anti-@ coveralls, including rubber boots. A 
Health Physicist escort was present during all sampling. Dosimeters were placed 
on the calf, thigh, and body of the team members and "Band-Aid" dosimeters 
were placed on their insteps and on the tops of their wrists. Grid numbers were 
distinct, arbitrary numbers assigned in the laboratory to assist in expediting 
tracking of samples. In the field, the area was gridded and the sample locations 
(determined from a random number table) were numbered according to the 
laboratory assigned numbers. These grid numbers and sample numbers were 
preassigned initially to minimize exposure of personnel in the field. A boat 
provided by Envirodyne was equipped with a center sampling port for water and 
sediment collection. The deepest point of the pond was 4 ft at the northwest 
corner of the outfall (inlet) pipe. Wae depth of the water at the transfer pipe 
was 1.5 ft and less than 1 ft near the sedge patch. Water samples were 
collected first, with a COLIWASA, in each approximately 20 ft2 area. After 
collection, all samples were radiation screened and labeled, .and equipment was 
decontaminated and packaged under supervision of the Health Physicist. 

Samples IN501092 (grid 3 at 0804), -036 (grid 3 at 0805), -105 (grid 18 at 0815), 
and -047 (grid 18 at 0816) were collected from the 0 to 5 ft depth of the inlet 
area. Samples 161501116 (grid 10 at 0920), -058 (grid 10 at 0921), -070 (grid 23 
at 8935), and -014 (grid 23 at 0936) were collected from the 0.0 to 2.0 f t  depth 
of the outlet area. Samples IN501127 (grid 14 at 1030), -069 (grid 14 at 1030), 
-681 (grid 29 at 10371, and -025 (grid 29 at 1037) were collected from the 0.0 to 
Q.5 ft depth of the reduced flow area. BC rinsate sample IN501252 was 
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collected at 1215. Samples lN501138, -149, -150, -161, -172, -183, -194, -207, 
-218, -229, -230, and -241 could not be collected because of the shallow depth of 
the pond. No pesticides aliquots were collected due to DOE directive to ORNL 
Field Team Leader. 

Request 502: TRA 1952 Noaiammost Warm Waste Pond (Sediment) (Fig. 4.3b). 
Six grab sediment samples (Sampling Method: Reference "'TURCO' Method for 
Sediment Sampling in the lNEL Ponds," INEL Sampling and Analysis Plan, 
Appendix E) were to be taken from the same locations as the water samples for 
Request 501 (Field Method: References E4.5.2 for pM and €4.5.1 for 
temperature). Two sediment samples were to be collected from each location 
after water sampling to prevent suspension of sediments in the water column. 
The three sampling areas were considered to be heterogenous. 

Samples were to be collected at the same time as Request 501, as requested by 
the INEL Safety Supervisar, because of potential resuspension of dust caused by 
increasing wind speeds due to thermals produced by rising temperatures. The 
temperature was in the mid-SO°F range and winds were calm under a dear sky. 
The sample team dressed in blues and yellow anti-C coveralls, including rubber 
boots, Dosimeters 
were placed on the calf, thigh, body, instep ("Band-Aid" dosimeters), and wrist of 
team members. A boat provided by Envirodyne was equipped with a center 
sampling port for water and sediment collection. The deepest point of the pond 
was 4 ft at the inlet area. The depth of the water at the outlet area was 1.5 
ft, and less than 1 ft near the reduced flow area. 

A Health Physicist escort was present during all sampling. 

Two samples were to be collected from each 20 ft2 area of interest. Field 
measurements for pH and temperature were not taken because of the radiation 
hazard and the difficulty of placing the probe through the water column. 
Samples IN502015 (grid 23 at 0825) and -048 (grid 23 at 0850) were collected 
from the 0.0 to 1.5 ft depth of the inlet area. Samples IN502026 (grid 29 at 
0943) and 659 (grid 29 at 0955) were collected from the 0.0 to 1.0 ft depth of 

4-1 73 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

the outlet area. Samples IN502037 (grid 3 at 1015) and IN5Q2060 (grid 3 at 1025) 
were collected from the 0.0 to 0.5 ft depth of the reduced flow area. QC 
rinsate sample IN502071 was collected at 1215. After collection, all samples 
were radiation screened and labeled, and equipment was decontaminated and 
packaged under the supervision of the Health Physicist and transported to the 
CFA area. Radiation screen readings ranged from 1 to 2 mR/hr among individual 
containers. Because of the shallow water and the sediment depths, the sediment 
temperature was the same (90°F) as the field measurements in Request 501. The 
sampling depths at 5 W intervals prescribed in the INEL Sampling and Analysis 
Plan could not be met because of the shallow depths of water and sediment. 
Pesticide samples were not collected per DOE Headquarters directive to the 
BRNL Sampling Team Leader. 

Request !XI3 TRA 1952 Northernmost W m  Waste Pond (Soil) (Fig. 4.3~). 
Three grab vestical composite soil samples were to be collected (Sampling 
Method: Reference E5.2.3) from the perimeter (as close to the berm as possible) 
of the TRA 1952 Warm Waste Pond from the top of the saturated zone to 
bedrock at a depth to be determined (Field Method: References E4.5.1 for 
temperature and E4.5.2 for pH ). 

The Sampling Team arrived on-site 28SEP88 at 0800. A fence was cut for entry 
at 0805. The temperature was approximately 50oF, skies were clear and winds 
were calm. It was approximately 
15 ft from the top of the bank to the water. Sampling Team members randomly 
selected three sides of the pond for sampling and divided each side into 20 
segments, then randomly selected one segment for sampling. 

The area was gravel and sand with some dirt. 

Due to auger walking at grid 5, angle drilling was not possible and no 
incremental split-spoon samples could be taken. 8ased on the ORNL Sampling 
Team’s discussions with DOE Survey personnel, it was determined that TRA pond 
augering was to be straight augering to refusal or clay, or to a maximum depth 
of approximately 60 ft. Straight augering began at 0925. At 1048 the Sampling 
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Team had augered 29 ft with the drive tube yielding only sand and gravel. 
Although bedrock was hit at 39 ft, no day layer was found; therefore, no drive 
tube was used and volatile samples were deleted from the request. Sample 
IN503016 was collected from grid 5 at 1150. Soillsand was dry. Radiation 
readings were high but samples read only 150 cpm when taken out of the area. 
According to the TRA Heah Physicist, exposure was about 17 mR/hr at the 
pond. 

The Sampling Team arrived at grid 8 at 1235. The temperature was 
approximately 75OF, skies were clear, and wind was at 5-10 mph from the west. 
QC sinsate sample IN3503050 was collected at 1247. Straight augering began at 
1256 and reached 24 ft at 1447. Drilling was extremely hard. No clay was 
found on the end of the drill bit. The drive tube was brought to the surface at 
1510, but it contained only compacted sand and gravel. A GM meter scan on 
the drive tube’s contents read only 1500 cpm for the area around the pond. The 
work was delayed because of worn bits and wear on the augers due to very hard 
drilling. No split-spoon samples were done incrementally. Work stopped at 1600 
at a depth of 22 ft. 

On 29SEP88, the team returned to grid 8. Augering began at 0830. The 
temperature was approximately 48oF, winds were calm, and the sky was clear. 
At 0835, the team reached 24 bt and changed the auger and bits. The team 
stopped at 37 ft to collect a 37 to 39.5 ft drive tube section, which contained 
only sand and gravel. At 47 ft, the end of the auger bit contained clay. A 
drive tube section was collected from 47 to 49 ft, and the lower end (48-49 ft) 
contents of the drive tube were dry. Sample IN503027 was collected from the 
drive tube. The top section of clay (47 to 48 ft) was soft and wet. Bedrock 
was hit at 49 ft. 

At 1305, sampling was begun at grid 11. The temperature was about 66OF, with 
winds at about 5-10 mph from the north. A radiation scan read 1500 cpm for 
the area around the pond. The Sampling Team did not angle the auger or 
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collect split-spoon samples incrementally. Sample IN503038 was collected from 
the 42 to 44.5 ft depth af grid 11 at 1305. Pesticide aliquots were not collected 
per DOE Headquarters directive. 

Wequest 504: TRA Northeastern Gald Waste Pond (Water) (Fig 4.3d). Six 
grab vertical composite water samples and 6 to 18 grab volatile samples 
(Sampling Method: References E4.2.4 and E4.3.1) were to be collected from the 
pond (Field Method: References E4.5.1 for temperature and E452 for pkt ). 
Although the TRA Northeastern Cold Waste Pond was approximately 15 f t  deep 
at the time of the Survey, the maximum depth of the prand at the time of 
sampling was 4 to 5 in. Sample locations for this request were to be marked so 
that sediment samples for Request 56% could be collected at the same locations. 
The three sampling areas were considered ts be heterogenous. 

The Sampling Team arrived an-site 22JUN88 at 1000. Per TRA site personnel, 
the pond was near normal with regard to flow and depth. Although the pond 
has tvvo definite flow patterns, the ORNL Sampling Team did not expect them to 
differ. 1) 
the inlet, 2) the still area, and 3) the slow movement and cattail area of the 
pond. Water samples were to be collected by immersion because of the shallow 
depth; sediment samples for Request 505 were to be collected 6 in. below the 
sand liner. The total number of samples collected depended upon the depth of 
the water in the pond. 

Three areas selected because of their representative distances were: 

In the slow msvement/cattail area 3, samples IN504095 (grid 31) and IN504108 
(grid 33) were collected at 1110. Samples IN504153 and IN504221 (grid 31) and 
IN504164 and IN504222 (grid 33) were not collected because the water was less 
than 5 ft deep. Samples IN504028 (grid 31) and IN504051 (grid 33), spatial 
composites, were collected at 11 10. 

Area 2 was a stiil area with no outlet. 
(grid 29) were collected at 1115. 

Samples IN504119 (grid 20) and IN504120 
Samples IN504175 and IN504233 (grid 20) and 
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IN504186 and IN504244 (grid 29) were not collected because the water was less 
than 5 ft deep. Sampfes IN504039 (grid 20) and JN504062 (grid 29), spatial 
composites, were collected at I 1 15. 

In inlet area 1, samples INS04073 (grid 9) and 1N504084 (grid 15) were collected 
at 1128. Samples IN504131 and IN504197 (grid 9) and IN504142 and IN504200 
(grid 15) were not collected because the water was less than 5 ft deep. Samples 
1N504017 (grid 9) and IN504044l (grid 15), spatial composites, were collected at 
1120. 

Request 505: TRA No-m Cold Waste Pond (Sediment) (Fig. 4.3~3). Six 
grab sediment samples (Sampling Method: "'TURCO' Method for Sediment 
Sampling in the INEL Ponds," INEL Sampling and Analysis Plan, Appendix E) 
were to be collected from the TRA Northeastern Cold Waste Pond. Each of the 
sampling areas was considered to be heterogenous (Field Method: References 
E4.5.2 for pH and €4.5.1 for temperature). The sampling locations were the same 
as those used for water samples for Request 504. 

The Sampling Team arrived at the site at 1000 on 22JUN88. The pond was near 
normal as far as flow and depth of water per TRA site personnel. The pond had 
two directions of flow. 1) more 
water, and 2) greater distance from the discharge to faarthest reach of water. 
Three locations were selected: 1) an inlet, 2) a still area, and 3) a seduced flow 
(backwater) area. Care had been taken when collecting water samples for 
Request 5'04 not to disturb the sediment collection areas. The outlet was not 
sampled because there had never been any flow to the other (dry) pond per TRA 
site personnel. Samples were to be collected to the depth of the sediment (6 
in.), assuming that there was a sufficient sediment layer above the rock-lined 
bottom of the pond. Each area was divided into a 4 x 10, 40-segment grid 
measuring 20 ft2. Sediment was collected to a depth of 6 in. 

The direciion of flow chosen for sampling had: 

4-1 77 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Samples IN505018 (grid 9 at 1505) and -041 (grid 15 at 1515) were collected from 
the 0 to 6 in. depth of the inlet area sediment. Samples IN505030 (grid 20 at 
1424) and -063 (grid 29 at 1441) were collected from the 8 to 6 in. depth of the 
still area (selected because no outlet was in use). Samples IN505029 (grid 31 at 
1420) and -052 (grid 33 at 1445) were collected from the reduced flow area. 

Request 506: l R A  Nomewem Cold Waste Pond (Soil) (Fig. 43) .  Three grab 
vertical composite soil samples (Sampling Methad: References E5.2.3 and €4.2.4) 
were to be collected from three locations along the perimeter of the pond (as 
close to the berm as possible) from the top of the saturated zone to bedrock 
(Field Method: References E451  for temperature and E452 for pH ). 

The Sampling Team arrived on-site 22SEP88 at 1330. The temperature was 
approximately 68OF under bright, calm skies. The team members randomly 
selected three sides of the pond for sampling and divided each side into 20 
segments, then randomly selected one segment for sampling. 

The area was heavy gravel and sand; angle drilling was not feasible because the 
auger would walk. Based on a discussion with the DOE Team Leader concerning 
sampling experience at CPP, the Team Leaders decided that, due to equipment 
limitations, they wauld straight auger the TRA Pond to refusal, or clay, or a 
maximum depth of 60 ft. If clay'was encountered, a split-spoon sample was to 
be collected for volatiles. If clay or soil was absent and bedrock was 
encountered, volatile samples could be deleted from the request. The potential 
for percdation from the pond would also be decreased for depths to 60 ft. At 
30 ft, the auger would be 20 ft below the bottom of the pond. Considering the 
infrequent use of the pond and the fact that the pond was relatively new, the 
ORNL Sampling Team thought that this depth (30 ft) might provide a more 
valuable sample than the 60 ft sample. A radiation scan of the sample location 
for IN5060269 (grid 1) gave a reading of 150 cpm. 
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On 23SEP88, the team resumed augering at grid 1 at 0830. Skies were clear, 
and the temperature was approximately 450F. The 
speed of penetration indicated the possibility of clay and sand (approximately a 2 
ft layer). Sample IN506020 was collected from the 58 ft depth at 0855. A 
radiation scan of the area gave a reading of 250 cpm. 

The team augered to 57 ft. 

The team began to set up for augering at grid 4. The team was to straight auger 
to clay above basalt, approximately 5tj ft, colkt trimmings for all parameters 
except volatiles, and drive a split spoon for the volatile aliquots. The team did 
not take 2.5 ft incremental samples because of stones. Sample IN506019 was not 
collected from grid 4 because of auger refusal at 28 ft when bedrock (basalt) 
was hit at 1120. 

The team began drilling at grid 5 at 1230 using the same sampling protocoi. No 
soil or clay was found, only pea gravel. The team continued to auger to 55 ft. 
They pulled the pilot and found indications of water. SampJe IN506031 was 
collected at 1230 from the 0 to 58 ft depth of grid 5. Split-spoon sampling was 
not possible at grid 5 because of gravel. TIP readings were instrument 
background. 

Request 507: TRA Chemical/Corrosive Pond (water) (fig. 4-39). Six grab 
vertical composite water samples (Sampling Method: References E4.3.1.2 and 
E4.2.4) for nonvolatile analysis and 6 to 18 grab volatile samples (depending 
upon the depth of the water) were to be collected from the pond (Field Method: 
References E 4 5 1  for temperature and E4.5.2 for pH) at three discrete points: 
the pond’s inlet, outlet, and a point in the pond where velocity decreased. 

On 23JUN88, the temperature was approximately 85oF, winds were 15 mph from 
the southwest, and skies were clear at the TRA Chemical Corrosive Pond. The 
Sampling Team defined a 20 ft2 area at each of the sampling points and divided 
each area into 40 segments. They then selected two segments at random from 
each of the three areas. Sample locations for this request were marked so that 
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sediment samples for Request 508 could be collected at the same locations. The 
water was only 1/2 in. deep at approximately 1130. The level of the water was 
apparently dropping. 

Samples 161507098 (grid 11 at 1045), -021 (grid 11 at 1135), -101 (grid 23 at 
1050), and -054 (grid 23 art 1107) were collected from the reduced flow area. The 
location for sample IN507821 (grid 11) was moved- 7 ft NE to avoid stirred up 
sediment and reach deeper water. Samples IN507156, -167, -214, and -225 could 
not be collected from the reduced flow area because the area was too shallow. 

The Sampling Team returned at approximately 1350 and set up to sample the 
inlet area of the pond. The inlet pipe had been turned on during the lunch hour 
to allow for collection of the inlet samples. Samples IN507076 (grid 27 at 1410), 
-610 (grid 27 at 1450), -087 (grid 37 at 1430), and -043 (grid 37 at 6455) were 
collected from an area of gravel and sandy sediments approximately 20 in. north 
of the inlet; The location was selected because of the available surface water 
and the lack of the calcium carbonate precipitate. 

Samples IN507134 (grid 27), -190 (grid 27), -145 (grid 37), and -203 (grid 37) 
could not be collected because the water was not deep enough. At the outlet, 
the water was not deep enough to collect samples for IN507112 (grid 13), -178 
(grid l3), -236 (grid 13), -032 (grid 13), -123 (grid 39), -189 (grid 39), -247 (grid 
39), and -065 (grid 39). 

Request 508: TRA ChenicallCosrosive Pond (Sediment) (Fig 4.3h). Six grab 
sediment samples (Sampling Method: Reference “‘TURCO’ Method for Sediment 
Sampling in the INEE Ponds,” INEL Sampling and Analysis Plan, Appendix E) 
were to be collected from the three water sample (see Request 507) locations at 
the pond (two samples at each location) (Field Method: References E 4 5 1  for 
temperature and E4.5.2 for pH). 
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The Sampling Team arrived on-site on 23JUN88 at 1407. The weather was clear, 
the temperature was approximately 85-90oF, and winds were at 15 mph from the 
southwest. The team began sampling at grid 33 in the reduced flow area in the 
northeast corner of the pond. A 1/2 in. thick layer of white calcium carbonate 
precipitate on top of the sediment layer dissolved as sample IN508055 was being 
collected at 1407. Sample IN508022 (grid 11) was collected at 1422. This sample 
location was moved 7 dt northeast from the location of the water sample 
collected for Request 507 due to excess turbidity and a lack of water for the 
sediment sample. Sample IN508044 (grid 37) was collected from 0 to 3 in. at 
1500 approximately 25 ft north of the inlet into the pond. The bottom 
sediments in this area were mostly gravel with tittle precipitate. Sample 
IN50801 1 (grid 27) was collected from the 0 to 3 in. depth at 1512. 

Because there was no outlet, samples IN508033 (grid 13) and IN508066 (grid 39) 
could not be collected. No field measurements were made by the Sampling 
Team. 

Request 509: TRA Chemical/Corrosive Pond (Soil) (Fig. 4.3i). Three grab 
vertical composite soil samples (Sampling Method: Reference E4.2.3) were to be 
collected from three locations along the perimeter of the pond (as close to the 
berm as possible) from the top of the saturated zone to bedrock (Field Method: 
References E4.5.1 for temperature and E 4 5 2  for pH). 

The Sampling Team arrived on-site 26SEP88 at 0845. The temperature was 6goF, 
skies were clear, and winds were from the southeast at 5 to 10 mph. The 
Sampling Team defined a 20 ft2 area, then divided each area into a 40-segment 
grid. The berm area was composed of heavy gravel and sand. Due to the auger 
“walking” and the narrow width of the berm, angle drilling was not possible. 
Based on the ORNL team’s discussions with DOE Survey personnel, the TRA pond 
could be sampled by straight augering to refusal, or clay, or to a depth of 60 ft. 
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The team began augering at grid 12. At 25 ft, sand began to appear slightly 
wet. The radiation reading was 6Q to $0 cpm. Sand and gravel at 30 ft gave a 
radiation reading of 80 cpm. At 50 ft, 
the sand was very wet. Drilling became extremely difficult, possibly from clay. 
Yke team obtained a split-spoon sample at 50 to 52 ft for the volatile bottles. 
Bedrock was encountered at 53 ft and drilling sttopped. Sample IN509012 was 
collected at 11 48. The volatile sample, obfained at 50 to 52 ft read 110 cpm with 
a GM meter. The team did not obtain split-spoon samples incrementally. 

The TIP reading at 30 ft was 8 ppm. 

At grid 4, augering began at 1310. The temperature was approximately 75OF 
and winds were from the south at 10 to 15 mph. At 23 ft, difficulty was 
encountered in augering. A split-spoon sample revealed only rock and sand. 
The bit was changed due to broken teeth and augering resumed at 1532. The 
team stopped for the day at 27 ft. 

On 27SEP88, the Sampling Team returned to the site at 0808. The temperature 
was 50°F, winds were 10 to 15 mph from the northwest, and the sky was partly 
cloudy. The team began augering at 0815 and collected sample IN509034 from 
the 51 ta 53.5 ft depth of grid 4 at 0956. The sample was clay. 

At grid 9, the volatile sample was not eolkcted because the team hit bedrock 
at 42 ft with no sign of a clay layer. Sample IN509023 was collected at 1142 
kam the 40 f p  depth of grid 9. The temperature of the soil was not accurate 
because the soil had been in a pan at the surface for 30 min to 2 hr. 

Request 516: TAN/TSF Disposal Pond (Water) (Fig. 4.3j). Six grab vertical 
composite water samples and 6 to 18 grab volatile samples (Sampling Method: 
References E424 and E4.3.1.21, depending upon the  depth of the TAN/TSF 
disposal pond, were to be collected from three discrete points: inlet, outlet, and 
a point in the pond where the velocity was decreased. Sample locations were 
marked so that sediment samples for Request 511 could be collected at the same 
locations. 
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The Sampling Team arrived on-site 29JUN88. The weather was warm and sunny 
with a temperature of approximately %OF. Winds were very high. There was no 
outlet pipe at the pond, and the total depth of the pond was less than 5 ft. 
The pond was in normal condition according to the TAN Health Physicist. The 
pond was starting to seep into an overflow area which was considered the 
reduced flow area. Beaus@ the considerable disturbance on the pond surface due 
to the high winds could increase contamination levels in the pond through 
sediment disturbances, samples were collected and carried back to the team's van 
for shelter to complete paperwork, tags, and labeling. 

The following samples were collected at a depth of 1 to 5 ft: sample IN510093 
(grid 14 at 1245); IN510026 (grid 14, vertical composite, at 1310); IN510106 (grid 
18 at 1300); IN510059 (grid 18, vertical composite, at 1325); IN510071 (grid 32 at 
1406); IN510015 (grid 32, vertical composite, at 1420); IN510082 (grid 38 at 1410); 
and IN510048 (grid 38, vertical cornpasite, at 1441). QC rinsate sample IN510253 
was collected at 1415. 

Because there was no outlet, samples lN510037, -060, -117, -128, -173, -184, -231, 
and -242 were not collected. Because the water was not deep enough (less than 
5 ft), samples IN510139, -140, -151, -162, -195, -208, -219, and -220 were not 
collected. 

Request 511: TAN/TSF Disposal Pond (Sediment) (fig. 4.3k). Six grab sediment 
samples (Sampling Method: Reference "'TURCO' Method for Sediment Sampling 
in the INEL Ponds," INEL Sampling and Analysis Plan, Appendix E) were to be 

collected from the water sample locations for Request 510 (field Method: 
References E451 for temperature and €4.5.2 for pH). 

The Sampling Team arrived on-site 29JUN88. 
winds were brisk. 
had some water in it according to the TAN Health Physicist. 

The temperature was 90°F and 
The reduced flow area was the overflow basin, which usually 

The inlet area was 
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in the pond, out from the inlet ditch. A large postion of the bermed area was, 
as usual, dry. Sediment was to be collected to its full depth with a TURCO. 
Hard soil was encountered at 12 in. in both sampling areas. Because of the high 
wind disturbance, it was difficult to see the bottom of the pond and characterize 
it before collecting samples. 

Sample IN511027 (grid 18) was collected at 1229. Sample IN511049 (grid 38) was 
collected at 1247. Sample IN511856 (grid 14) was collected at 1256. Sample 
IN511Q16 (grid 32) was collected at 1335. Because there was no outlet, samples 
IN51 1038 and IN51 1061 were not collected. 

Request 512: TAN/TSF Disposal Pond (Sail) (fig. 4.39). 'Three grab vertical 
composite soil samples (Sampling Method: Reference €5.2.3) were to be collected 
from the TAN/TSF Disposal Pond from three locations along the perimeter of the 
pond (as close to the berm as possible) fram the tap of the saturated zone to 
bedrock (Field Method: References E451 for temperature and E4.5.2 for pH). 

The Sampling Team arrived on-site 14SEP88 at 1300. The temperature was 
68OF, the sky was sunny and clear, and winds were calm. The pond had an 
effective depth of 11 ft. Drill sites were inside the berm, adjacent to the pond. 
An earthen ramp was canstrusted for access into the dry pond area. Soil around 
banks was wet, and the driller had to use caution in selecting a drilling site. 
Drilling began at 1350 and was executed with a hollow-stem drill at a 20° angle 
to 20 ft, where the first sample was collected. This level was below the 
suspected percolating depth of the pond. Soil at 22.5 ft was compact, saturated 
gray clay. Health Physics personnel directed the sampling. The soil temperature 
was not measured due to the heat of friction from the auger. Drilling activity 
was halted at 1600. 

The team returned to the site on 15SEP88. The temperature was 5OoF, skies 
were clear and sunny, and winds were calm. The team 
had drilled to 25 ft at 0900. A PID reading at 20 ft was 2.4 (relative to 0.0). 

Drilling began at 0830. 
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At 37.5 ft, the PID reading ranged from 4 to 26. Because of extreme 
saturation, the drill string had the potential to become lodged in the hole. A 
final auger depth to 45 ft was completed. A PID reading of the soil was 4.7 
(relative to 0.0). On the basis of the P1D readings, sample IN512017 was 
collected at 1255 at grid 6 for analysis. 

The team set up at grid 15 at 1550- 
trimmings that were found at 5 f t  consisted of a slurry. 
not collected because the slurry was interpreted as refusal. 

The auger reached 5 f? at 1615. Auger 
Sample IN512028 was 

On 19SEP88 the Sampling Team set up at grid 6 of the third sampling location at 
0900. The sky was overcast, temperatures were approximately 38OF, and winds 
were about 5 mph from northwest. The drill angle was XIo, drilling from 
northwest to southeast. The auger hit refusal at 30 ft; the auger brought up 
only muck and packed the hollow stern. Sample IN512039 was collected at the 30 
ft depth of grid 6 at 1400. All soil pH measurements were determined 1:l (soil: 
distilled water mix) and noted as "soil pt-l in water." 

Request 513: TAN/LOFT Disposal Pond (Water) (Fig. 4.3m). Three grab vertical 
composite water samples and 6 to 18 grab volatile samples (Sampling Method: 
Reference E4.2.3) were to be collected from the pond, approximately 15 ft deep, 
at three discrete points: the inlet, the outlet, and a point in the pond where 
the velocity was decreased (Field Method: References E 4 5 2  for pH and E4.5.1 
for temperature). 

The Sampling Team arrived on-site 30JUN88 at 1220. The weather was warm 
(approximately 75OF) with a slight breeze and clear skies. The Sampling Team 
defined a 20-ft2 area at each of the sampling points and divided each area into 
40 segments, then selected two segments at random from each of the three 
areas. Locations were marked so that sediment samples for Request 514 could be 
collected at the same locations. 
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A man-made berm of gray, silty-clayey soil with pebbles and cobbles of rounded 
basaltic rock surrounded the pond. Sparse growths of sagebrush, thistle, and 
desert grasses grew on the banks of the pond. Abundant waterfowl (ducks), 
swallows, and signs of dung indicated that antelope may have used the pond for 
watering. The edge of the pond was lined with algae. There was also abundant 
insect life (daaganflies, mosquitoes, ants). Water in the pond was a milky 
turquoise C ~ ~ Q P ,  and the inlet pipe extended about 15 ft from the edge of the 
pond toward its center. The depth of the pond appeared to be greater than 10 
ft. The reduced flaw area of the pond was at the opposite end from the inlet 
and the water was shallow with decreasing vegetation. There were three USGS 
observatary water wells in the southeast csrner of the reduced flow area. The 
water level at this area was about 2 f t  deep. The water in the reduced flow 
area was fairly stagnant, indicating that the water level probably fluctuated very 
little, 

QC field blank sample IN513256 was collected at 0935. Samples IN513074 (grid 6 
at 1220), -018 (grid 6 vertical composite at 1220), -085 (grid 36 at 1245), and- 
041 (grid 36 vertical composite at 1300) were collected from the 0 to 5 ft depth 
of the inlet area. Samples IN513096 (grid 9 at 1400), -029 (grid 9 vertical 
composite at 14151, -109 (grid 23 vertical composite at 1430), and -052 (grid 23 
at 1430) were cdlected from the 0 to 5 ft depth of the reduced flow area. 
Because there was no pond outlet, samples lN513030, -063, -110, -121, -176, -187, 
-234, and -245 were not collected. Because the actual pond depth was less than 
5 ft, samples IN513085, -132, -143, -154, -165, -198, -201, -212, -223, and -245 
were not collected. 

Request 514: TAN/LOfT Disposal Pond (Sediment) (Fig. 4.311). Six grab 
vertical composite water samples and 6 to 18 grab volatile samples (Sampling 
Method: Reference "'TURCB' Method for Sediment Sampling in the INEL Ponds," 
INEL Sampling and Analysis Plan, Appendix E) were to be collected from the 
TAN/LOFT disposal pond from the locations of water samples for Request 513 
(Field Method: References €4.5.1 for temperature and E4.5.2 for pH). 
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The Sampling Team arrived on-site 30JUN88. The weather was clear with a 
slight breeze of approximately 5 mph. The temperature was approximately 75OF. 
A man-made berm composed of gray, siity-clayey soil; pebbles; and cobbles of 
rounded basaltic rock surrounded the pond. Sparse growths of sagebrush, 
thistle, and desest grasses grew on the banks of the pond. Abundant waterfowl 
(ducks), swallows, and signs of dung indicated that antelope may have used the 
pond for watering. - The edge of the pond was lined with algae. There was also 
abundant insect life (dragonflies, mosquitoes, ants). Water in the pond was a 
milky turquoise color, and the inlet pipe extended about 15 ft from the edge of 
the pond toward its center. 

Sample IN514019 was dark grey and contained debris of rocks and twigs. It was 
collected at the 2 ft I O  in. depth of grid 6 at 1307. Sample IN514042 was brown 
to dark grey in color and contained organic debris. It was collected from the 0 

to 2.9 ft depth of grid 36 at 1315. Sample IN514053 was brown in color and 
contained sand, twigs, and organic materials. It was collected from the 12 to 14 
in. depth of grid 23 at 1440. Sample IN514020 was collected from the 0 to 1.0 ft 
depth of grid 9 at 1450. Samples IN514031 (grid 7) and IN514064 (grid 18) were 
not collected because the pond had no outlet. 

Request 5115: TAN/LOfT Disposal Pond (Sod> (Fg. 4.30). Three grab vertical 
composite soil samples (Sampiing Method: Reference E5.2.3) were to be collected 
from three locations along the perimeter of the pond (as close to the berm as 
possible) from the top of the saturated zone to bedrock (Field Method: 
References E4.5.1 for temperature and E452 for pH). 

The Sampling Team arrived on-site at approximately 0700 on 12SEP88. The 
temperature was in the mid-#s, and skies were sunny and dear. The contract 
drillers arrived about 0930. The team completed their Safe Work permit and set- 
up at grid 17 at 1000. The INEL Sampling and Analysis Plan assumed the 
configuration of the pond to be similar to a swimming pool, but in reality the 
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slides sloped. The driller stated he could only drill at 200 in keeping with the 
INEL Sampling and Analysis Plan, which did not consider the slope of the pond 
and the resultant distance required for auger hole. Moist soil began at 12.5 ft. 
All depth increments were composited. Bedrock was hit at the 27.5 ft depth. 
Sample IN515010 was collected from the 27.5 ft depth of grid 17 at 1540. 

Ow 13SEPE3, the team set-up at grid 5 at 9030. Weather was cloudy with 
intermittent rain showers, wind was from the northwest at approximately 5 mph, 
and the temperature was approximately 50oF. A radiation scan read 80 epm. A 
pH measurement was made far sample IN515010 collected on 12SEPe38. All pH 
values were noted as "sail pW in water." The soil became moist at '12 ft, and 
moisture increased with depth. Soil appeared to be saturated at approximately 24 
ft (approximately 22 ft effective vertical depth). Soil became very sandy at 31 
ft vertkal depth, indicating that the auger was near bedrock strata. Sedrock 
was hit at 35 ft. Sample IN515021 was 
collected from the 3% ft depth of grid 5 at 1535. 

Drilling stopped with refusal of auger. 

On 14SEP88, the team arrived on-site at approximately 0815. Weather was 
clear, sunny, and the temperature was approximately 45OF. The team set up at 
grid 1 at 0915. Augering started at 0928. A radiation scan by the EG&G 
Health Physicist gave a reading of 120 cpm. Bedrock was encountered at 23 ft 

without going through saturated soil. The team collected all sample aliquots 
except IN51 5832A (volatiles) from the 0 to 23 ft depth of grid I at 11 15. 

Request 516: ICPP Permlation Pond 2 (Water) [Fig. 4.3~). Six grab vertical 
composite water samples and 6 to 18 grab volatile samples (Sampling Method: 
E4.3.1.2 and €42.4) were to be taken from ICPP Percolation Pond 2. Samples 
were to be taken from three discrete points: the inlet, the outlet, and a point 
in the pond where flow velocity was decreased (Field Method: References 
E4.5.1 for temperature and E4.5.2 for pH). Sample locations were to be marked 
so that sediment samples for Request 517 could also be collected. 
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... The Sampling Team arrived at the ICPP on 24JUN88 at 0945. It was a very 
clear day with a 15 mph wind and an approximate temperature of 94OF. The 
areas of interest were: 1) the inlet area because of fairly heavy flow from 
the inlet pipe, more obvious sediment, and good location for water sampling; 
2) the reduced flow area farthest away from the inlet pipe; and 3) the outlet 
area. A radiation map, provided by the team’s escort, was incfuded in the 
pocket of the logbook. 

The Sampling Team changed into “blues“ and dressed out in Zone 3 attire, minus 
hoods and respirators. The team went to the pond and got out all sampling 
equipment and placed it in a clean zone. A pick-up zone was determined by the 
Health Physicist where the samples were to be collected and passed on to the 
Sampling Team member designated as the “dean” person. Volatile samples were 
collected first and passed on to the “clean” person. The WlNCO Health Physicist 
checked all samples. No implements were used to collect the water samples 
because all samples were collected by immersion. A lot of algae was present in 
the water. Preservatives were added to the appropriate bottles before samples 
were collected. 

Samples IN51601 1 (grid 5 at 1145), -077 (grid 5 at 1145), -044 {grid 12 at 1215), 
and -088 (grid 12 at 1215) were collected from the 0 to 6 in. depth of the inlet 
area. Samples IN516099 (grid 2 at 1149), -022 (grid 2 at 1 1581, -055 (grid 13 at 
12311, and -102 (grid 13 at 1231) were collected from the 0 to 6 in. depth of the 
reduced flow area. Because the pond was too shallow, samples IN516011, -022, 
-044, and 6 5 5  were collected as grab samples rather than vertical composite 
samples as requested in the INEL Sampling and Analysis Plan. Because the pond 
was too shallow, samples lN516135, -146, -157, -168, -191, -204, -215, and -226 
were not collected. Because there was no outlet area to be sampled, samples 
lN516033, -066, -113, -124, -179, -180, -237, and -248 were not collected. QC 
rinsate sample IN516259 was not collected because all samples were collected by 
immersion; therefore, there were no implements to rinse. 
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After collecting the water samples for Request 516, the sediment sampling 
equipment was delivered by the "clean" person to the team members collecting 
sediment samples for Request 51 7. 

Request 567: ICPP Percolation Pond 2 (Sediment) (fig. 4.3q). Six grab sediment 
samples (Sampling Method: Reference ""TURCO' Method for Sediment Sampling 
in the INEL Ponds," INEL Sampling and Analysis Plan, Appendix E) were to be 
collected from three locations at the pond (two samples at each location) (Field 
Method: Reference E4.5.1 far temperature and E 4 5 2  for p6-i). The sampling 
locations were the same as those used far collection of water samples for 
Request 516. Samples were tca be eallested te the depth of the sediment. It was 
assumed that there would be a sufficient sediment layer above the rock-lined 
bottom of the pond. If rocks had to be moved in order to reach the sediment, 
Sampling Team members were to notify appropriate INEL site personnel. If the 
rocks were large, the team would have to rely an the INEL far equipment tO 

move the rocks. 

On 24JldN88, it was very hot and sunny. Skies were dear and windy, and the 
temperature was 96°F. The Sampling Team started collecting sediment samples 
after completing Request 516. Samples were coliected at the same grid locations 
as Request 516. Sediment was very fine and the pond very rocky. An attempt 
was made to remove larger rocks. Shovels were used to collect the samples. 
The team was dressed out in Zone 3 attire except for hoods and respirators. 

Grid area 12 at the inlet indicated slight radioactivity above instrument 
background. A radiation scan by ORNL was 90 cpm. The WINCO Health 
Physicist indicated about 0.8 mr/hr (0.5 mr/hr was reference). All samples, with 
the exception ob volatiles, were collected and passed to the clean person after 
callectisa . 

Samples IN517012 (6 to 1 ft depth of grid 5 at 1200) and -045 (0 to 1 ft depth 
of grid 12 at 1206) were collected from the inlet area. Samples IN517023 (0 to 1 
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ft depth of grid 2 at 1200) and -056 (0 to 1 ft depth of grid 13 at 1200) were 
collected from the reduced Row area. Samples IN517034 and -067 were not 
collected because there was no outlet area. QC rinsate sample IN517078 was 
inadvertently omitted. The team decided to collect a rinsate for another 
request. 

Request 538: 16PP Percolation pond 2 (Wi?) (Fig. 4.3). Three grab vertical 
composite soil samples (Sampling Method: Reference E5.2.3) were to be collected 
from three locations along the perimeter of JCPP Percolation Pond 2 (as dose to 
the berm as possible) from the top of the saturated zone to bedrock (Field 
Method: Reference E451 for temperature and €45.2 for pH). 

The Sampling Team arrived at the ICPP Percolation Pond at approximately 0815 
on 20SEP88. It was raining and cloudy, with the temperature approximately 
45OF. Because of the depth of the pond, the nearest distance the team could 
begin augering, and the sloping sides of the pond berm, it would require 76 ft of 
auger to reach a point under the pond. It was determined that samples would be 
collected after augering at a 200 angle to a maximum depth of 60 ft, or refusal, 
because there was no possibility of augering beneath the pond. 

The team began drilling set-up at grid 15 at 0930. A surface radiation scan 
reading was 150 cpm. At 33 ft, the auger walked to an unacceptable angle 
deviation from the 200 design. The driller was concerned that pressure could 
break the auger. A decision was made to delete sample IN518013 (grid 15) 
because of auger refusal. At grid 18, no soil was encountered to the 33 ft. 
depth, only coarse gravel. When the drill string was pulled, there was clay on 
the cutting head, indicating the proximity of bed rock. Sample iN518024 could 
not be collected because there was no soil. The team switched to a larger auger 
in an attempt to keep the auger from walking. The only possible way to deep 
sample appeared to be straight augering, which provided no potential to sample 
under the pond. Concurrence with the DOE Team Leader was deemed necessary. 
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On 21SEP88, a phone conversation with the DOE Team Leader resulted in the 
decision to tesample by augering straight to basalt (approximately 35 ft) and 
collecting samples for all parameters except volatiles and PCBs/pesticides. 
Collection of sample IN518013 (grid 15) was repeated by straight auger. The 
team began straight augering for sample IN518824 at grid 18. A radiation scan 
of grid 18 was 150 cpm. The auger refused at bedrock at 32 ft. Because there 
was no sand or clay/soil for sampling, sample IN518024 could not be collected. 

The team began to sample grid 1 at 1300. A surface radiation scan was 150 cpm. 
The auger reached bedrock at 1415 The team was able to collect all 
parameters except volatiles and pesticides for sample IN5 18035. Volatile samples 
could not be collected because the bedrock would not permit split spoon 
sampling. 

On 22SEP88, the re-sampling at, grid 15 began at 0900. Skies were clear and 
sunny, and the temperature was in the low 40’s. The team hit bedrock at 1025, 
and at 32 ft re-collected sample lN518013. No volatiles, pesticides, or herbicide 
aliquots were to be collected. The pilot bit contained no clay but was wet, 
indicating water. 

Request 519: ANL-W Disposal Pond (Water) (Fig. 4.3s). Six grab vertical 
composite water samples and 6 to 18 grab volatile samples (Sampling Method: 
References E4.3.1.2 and E4.2.4) were to be collected from the ANL-W Disposal 
Pond. The three sampling areas were considered heterogeneous (Field Method: 
Reference E451 for temperature and E4.5.2 for pH). Locations for Request 519 
were marked so that sediment samples for Request 520 could be collected at the 
same locations. 

The Sampling Team arrived at the site at 0900 on 20JUN88. The weather was 
sunny at first, but by the time the team was ready to collect samples, it was 
cloudy and very windy. Due to extreme weather conditions and the need to use 
a raft to collect samples, it was decided to record all information on waterproof 

4-192 



Draft - Do Not Cite 
INEL Data Document 

Issue Bate: September 1989 
Revision: 01 

paper and transfer it to the field Logbook at a later time. Also, a decision was 
made not to grid the area because of drifting in the boat. The depth of the 
sediment was approximately 2 to 3 ft, so it was not possible to Wad8 and collect 
samples. The team prepared equipment, the raft was pumped up, and the TURCO 
was decontaminated. The Sampling Team decided to select reference areas for 
sampling. Although this was judgmental, there was no discernible reason why 
each area of interest (inlet, outlet, reduced flow) should be different within 
itself. phis change in strategy would still show any differences from area to 
area and should represent each area individually. 

A hard rain fell during the sampling, and samples from the inlet area were taken 
from the entry ditch before it widened into the pond. The area was dense with 
cattails. The outlet area was near the inlet and consisted of a vertical pipe 
with an inflow cage at the top. The level of the water was approximately 1 ft 
below the inflow cage. The reduced flow area was selected at the far end, out 
from the dense cattail area in a straight line with the outlet pipe. Water depths 
at the three areas were: inflow, 2.5 to 3.8 ft; outlet, 2.5 ft; and reduced flow 
area, 2 ft. No volatile samples were collected from 0 to 5 ft or 5 to 10 ft. All 
water samples were taken with a COLIWASA to the depth of the water column. 
The ANL-E Health Physicist checked some of the samples. No radiation problem 
was found. 

Samples IN519116 (grid 17 at 11251, -069 (grid 17 vertical composite at 1135), 
-127 (grid 29 at 1145), and -036 (grid 29 vertical composite at 1155) were 
collected from the 0 to 2.5 ft depth of the outlet area. Samples IN519070 (grid 
14 at 1331), -014 (grid 14 vertical composite at 1345), -081 (grid 30 at 1347), and 
-047 (grid 30 vertical composite at 1355) were collected from the 0 to 3.8 ft 
depth of the inlet area. Samples IN519092 (grid 29 at 13351, -058 (grid 29 
vertical composite at 1413), -105 (grid 38 at 1350), and -025 (grid 38 vertical 
composite at 1347) were collected from the 0 to 2 ft depth of the reduced flow 
area. 
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Because the deepest part of the pond was only 3.8 ft deep, samples lN519138, 

-149, -150, -161, -172, -183, -194, -287, -218, -229, -230, and -241 were not 
collected. 

Request 5209 ANL-W Disposal Pond (Sediment) (Fig. 4.3). Six grab sediment 
samples (Sampling Method: Reference "'TURCO' Method for Sediment Sampling 
in the INEL Ponds," INEL Sampling and Analysis Plan, Appendix E) were to be 
collected drsm the three locations at the pond (two samples at each location) 
(Field Method: Reference E4.5.1 for temperature and E452 for pH) of water 
samples for Request 51 9. 

The Sampling Team began collecting sediment samples after completion of the 
water sampling for Request 519. The weather was windy and cloudy with 
thunderstorms. The grids were not used due to high winds and boat drift. 
Hard rain, thundershowers, and wind were experienced intermittently during 
sample collection. The samples from the inlet area were taken from the ditch 
before it fanned out into the pond. Phe area was heavily covered with cattails. 
The outlet area was to the left and right sides of the outlet pipe. The reduced 
fbw area was out from the cattails in a straight line from the outlet pipe. 
Samples were collected to the depth of the sediment using the TURCO sampler. 

Samples IN520017 (grid 14 at 1430) and -040 (grid 30 at 1430) were collected at 
the 2.1 to 2.4 ft depth of the inlet area. Samples IN520039 (grid 29 at 1430) and 
662 (grid 17 at 5430) were collected at the 3.0 to 3.1 ft depth of the outlet 
area. Samples IN520028 (grid 38 at 1500) and -051 (grid 29 at 1500) were 
collected from the 2.4 ft depth of the reduced flow area. 

Request 526: ANL-W Dispssal Pond (Soil) (Fig. 4.3~). This request was deleted 
per DOE Headquaflers because this particular site was underlaid by bedrock. Six 
grab vertical composite soil samples (Sampling Method: Reference E5.2.3) were 
to have been collected from three locations along the perimeter of the pond (as 
close to the berm as possible) from the top of the saturated zone to bedrock 
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(Field Method: References E 4 5 1  for temperature and E4.5.2 for pfl). Samples 
INS21018, -029, and -030 were not collected because this request was deleted. 

R e q u e s t  522: ANL-W Ditches (Mi) (Fig. 4.314. Six grab soil samples (Sampling 
Method: Reference E5.2) were to be collected from two ditches leading to the 
ANL-MI Percolation Pond (three samples from each ditch). One of the ditches 
led to the pond from the WFEF Building, and the other ditch from the EBR-II 
sump. The ditches were to be considered heterogeneous with respect to each 
other and to potential contaminants along the course of the ditches between 
their origin and the pond (Field Method: References E 4 5 1  for temperature and 
E452 for pH). 

The Sampling Team arrived on-site 2OJUN88. The day was windy (approximately 
-20 rnph) and a light rain was falling. The temperature was approximately 8OoF. 
Each ditch was divided into a 1 x 60-segment grid, starting at the origin of the  

ditch and ending at the point where the ditches mmbined. For each ditch, the 
Sampling Team randomly selected a segment between 1 and 20 and designated it 
segment 1. Three samples were collected 20 segments apart beginning with 
segment 1. A posthole digger was used to collect the samples at a depth of 
approximately 0 to 2 ft. 

Bitch 2 was sampled first. The water in the ditch was approximately 6 in. deep 
and dear, with a thin coating of moss. Sample IN522042 was collected from the 
0 to 1.5 ft depth of grid 9 at 1428. It was finely textured with gravel mixed in 
and light and dark bands of brown. Sample IN522053 was collected from the  0 
to 2.0 ft depth of grid 29 at 1500. Sample IN522064 was collected at the 0 to 2 
ft depth of grid 49 at 1540. 

The team returned to the ANL-W drainage ditches on 21JUN88 at 1015. Under 
partly cloudy skies, the temperature was approximately 9OOF. Winds were 5 to 
10 rnph and the humidity approximately 20 to 30%. The grid for ditch 1 had 
been placed by ORNL personnel on 2OJUN 88. At grid 18, the ditch was 
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approximately 8 ft wide with flow at 20 to 30 gpm. Sample IN522019 was 
collected at 1030 approximately 2 ft from the edge of the ditch to a depth of 2 
ft. The sediment was very fine with light and dark brown color bands in it. At 
grid 38, the ditch was approximately 6 6t wide. Sample IN522020 was collected 
at 1160 approximately 2 f t  from the edge of the bank to a depth of 2 ft. The 
sample was fine with gravel mixed in and light and dark bands of brown color 
running through it. Sample 
IN522031 was collected at 113Q approximately 2 ft from the edge of the bank to 
a depth of 2 ft. The sample was fine with gravel mixed in and light and dark 
bands of brown color running through it. QC rinsate sample IN522075 was 
collected at 1100. 

At grid 58, the ditch was approximately 4 ft wide. 

4.8.2.2 Analytical Design 

Request 501: The field parameters measured for Request 501 were pH and 
temperature. The parameters analyzed included volatiles; ICP metals; AA 
mercury; AA chromium (total); anions; tritium oxide; total uranium; strontium-90; 
americium; and gamma scan (cobalt, cesium, and chromium). Pesticides and PCBs 
aliquots were not collected/araalyzed per DOE HQ request. Chromium (total) by 
AA was requested when the concentration was suspected to be low and greater 
sensitivity was needed. 

Request 502: The field parameters to have been measured for Request 502 were 
pH and temperature. The parameters analyzed included volatiles; ICP metals; AA 
mercury; AA chromium (total); anions; tritium oxide; total uranium; strontium-90; 
americium; and gamma scan (cobalt, cesium, and chromium). Pesticides and PCBs 
aliquots were not collected/analyzed per DOE HQ request. 

Request 503: The field parameters measured for Request 5Q3 were pH and 
temperature. The parameters analyzed included volatiles; PCBs; ICP metals; AA 
mercury; AA chromium (total); anions; tritium oxide; total uranium; strontium-90; 
americium; and gamma scan (cobalt, cesium, and chromium). Aliquots for some 
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volatiles were uncollectible. Pesticides aliquots were not collected/analyzed per 
DOE HQ request. 

Request 504: The field parameters measured for Request 504 were pH and 
temperature. The parameters analyzed included volatiles, ICP metals, AA 
mercury, A4 chromium (totai), anions, gross alpha, gross beta, gamma scan, and 
tritium oxide. 

Rtsqust 505: The field parameters measured for Request 505 were pH and 
temperature. The parameters analyzed included volatiles, ICP metals, AA 
mercury, AA chromium (total), anions, gross alpha, gross beta, gamma scan, and 
tritium oxide. 

Request 506: The field parameters measured for Request 506 were pH and 
temperature The parameters analyzed included volatiles, ICP metals, AA 
mercury, AA chromium (total), anions, gross alpha, gross beta, gamma scan, and 
tritium oxide. 

Request 507: The field parameters to be measured for Request 507 were pH and 
temperature. The parameters analyzed included volatiles, pesticides, PCBs, ICP 
meads, AA mercury, Af4 chromium (total), anions, gross alpha, gross beta, gamma 
scan, and tritium oxide. 

Request 508: The field parameters to have been measured for Request 508 were 
pH and temperature. The parameters analyzed included volatiles, pesticides, 
PCBs, ICP metals, AA mercury, AA chromium (total), anions, gross alpha, gross 
beta, gamma scan, and tritium oxide. 

Request 509: The field parameters measured for Request 509 were pH and 
temperature. The parameters analyzed included volatifes, pesticides, PCSs, ICP 

metals, AA mercury, AA chromium (total), anions, gross alpha, gross beta, gamma 
scan, and tritium oxide. 
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Request 518: The field parameters measured for Request 510 were pH and 
temperature. The parameters analyzed included volattiks; ICP metals; AA 
mercury; AA chromium (total); anions; gross alpha; gross beta; gamma scan 
(esbalt, cesium, manganese); tritium oxide; strontium-90; and americium. 

Request 511: The field parameters measured for Request 511 were pH and 
temperature. The parameters analyzed included volatiles; ICP metals; AA 
mercecq; AA cktrom~um (total); anions; gross alpha; gross beta; gamma Scan 
(cobak, cesium, manganese); tritium oxide; strontium-90; and americium. 

Request 5’12: The field parameters measured for Request 512 were pH and 
temperature. 7496 parameters analyzed included volatiles; ICP metals; AA 
mercury; AA chromium (total); anions; gross alpha; gross beta; gamma scan 
(cobalt, cesium, manganese); tritium oxide; strontium-90; and americium. 

Request 513: The fieid parameters measured for Request 513 were pH and 
temperature. The parameters analyzed included volatiles; ICP metals; AA 
mercury; AA chromium (total); anions; gross alpha; gross beta; gamma scan 
(cobalt, cesium); tritium oxide; total uranium; strontium-90; iodine-1 31 ; and 
americium. Pesticides diquats were nst csllected/analyzed per DOE HQ request. 

Request 514: The field parameters measured for Request 514 were pH and 
temperature. The parameters analyzed included volatiles; ICP metals; AA 
mercury; AA chromium (total); anions; gross alpha; gross beta; gamma scan 
(cobalt, cesium); tritium oxide; total uranium; strontium-90; iodine-1 31 ; and 
americium. Pesticides aliquots were not collected/analyzed per DOE HQ request. 

Request 515: The field parameters measured for Request 515 were pH and 
temperature. The parameters analyzed included volatiles; ICP metals; AA 
mercury; AB chromium (total); anions; gross alpha; gross beta; gamma scan 
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(cobalt, cesium); tritium oxide; total uranium; strontium-9a; iodine-131 ; and 
americium. Pesticides aliquots were not collected/analyzed pes DOE HQ request. 

Request 516: The field parameters measured for Request 516 were pH and 
temperature. The parameters analyzed included volatiles; 2,4-0; ICP metals; AA 
mercury; M chromium (total); anions; gross alpha; gross beta; gamma scan 
(cobalt, cesium); tritium oxide; total uranium; total strontium; iodine-1 31 ; 
isotopic thorium; americium; and plutonium. Pesticides aliquots were not 
collected/analyzed per DOE HQ request. 

Request 517: The field parameters measured for Request 517 were pH and 
temperature. The parameters analyzed included volatiks; 2,443; ICP metals; AA 
mercury; AA chromium (total); anions; gross alpha; gross beta; gamma scan 
(cobalt, cesium); tritium oxide; total uranium; total strontium; iodine-I 31 ; 
isotopic thorium; and plutonium. Pesticides aliquots were not collected/analyzed 
per DOE HQ request. 

Request 518: The field parameters to have been measured for Request 518 were 
pH and temperature. The parameters analyzed induded ICP metals; AA mercury; 
AA chromium (total); anions; gross alpha; gross beta; gamma scan (cobalt, 
cesium); tritium oxide; total uranium; total strontium; iodine-1 31 ; isotopic 
thorium; and plutonium. Volatiles aliquots could not be collected. Pesticides 
aliquots were not collected/analyzed per DOE HQ request. 

Request 519: The field parameters measured for Request 519 were pH and 
temperature. The parameters analyzed included volatiles; ICP metals; AA 
mercury; anions: gross alpha; gross beta; gamma scan (cesium, cobalt); tritium 
oxide; and strontium-90. Pesticides aliquots were not collected/analyted per DOE 
HQ request. 

Request 520: The field parameters measured for Request 520 were pH and 
temperature, The parameters analyzed included volatiles; ICP metals; AA 
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mercury; anions; gross alpha; gross beta; gamma scan (cesium, cobalt); tritium 
oxide; and strontium-90. Although collected, no pesticides ahquots were analyzed 
per DOE HQ. 

Request 521: The field parameters to have been measured for Request 521 were 
pH and temperature. The parameters to have been analyzed incduded volatiles, 
pesticides, 16P metalis, AA mercury, anions, gross alpha, gross beta, gamma scan 
(cesium, cobalt), tritium oxide, and strontium-%. This request was deleted per 
DOE HQ. 

Request 522: The field parameters measured for Request 522 were pH and 
temperature. The parameters analyzed induded volatiles; lCP metals; AA 
mercury; AA chromium (total); anions; gross alpha; gross beta; gamma scan 
(cobalt, cesium); tritium oxide; and strontium-90. Although collected, no 
pesticides aliquots were analyzed per OOE HQ. 

4.8.3 Field and AraaiyQCai Data 

Reld Data: 

Request 501: Water samples were 
collected from three separate locations of the pond. The three inlet samples 
had a pH of 7.8 and a constant temperature of 24OC. The reduced flow zone, 
at the opposite end of the pond about midway below the inlet, and the outlet 
zone had two samples with a pH of 7.8 and temperature of 24OC and two samples 
with a pH of 7.9 and temperature of 25%, respectively. Two outlet zone 
samples had a pH of 7.8 and temperature of 24OC; the other two outlet samples 
had a pH of 7.9 and temperature of 24% Overall, the pH and temperature 
readings are constant- 

The field data are recorded in Tabie 4.3.3. 

Request W2: The field data are recorded in Table 4.3.3. Although pH and 

temperature measurements were requested, the sampling team was advised against 
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taking these measurements due to radiological exposure. 

was not accessible to take these measurements. 

The collected sediment 

Request 503: The field data are recorded in Table 4.3.3. The pH measurements 

of the ihree subsoil samples were 6.5, 7.1, and 7.4. The temperature was the 

same for three samples at 14oC. Radiation scans were taken and the samples 

aS/ read 1500 cpm. For two of the samples, PILI readings were taken; sample 

lN563029 showed 54 ppm and sample -038 showed 137 ppm. 

Request 504: The field data we recorded in Table 4 3 3 .  Samples were collected 

from three different parts of the pond. At the inlet zone, the pN measured 6.7 

and the temperature was 20%. Conductivity measured 0.4 mS/cm. Dissolved 

oxygen was found to be 7.4 ppm. At reduced ftow area 1, the pH was 6.8 and 

the temperature 20%. Conductivity was 0.35 mS/cm and dissoJved oxygen was 

7.1 ppm, At reduced flow area 2, the pH was 7 and the temperature was the 

highest of the three areas at 31OC. Conductivity was also the highest at 0.83 

mS/cm. Dissolved oxygen was the lowest of the three zones at 3.7 ppm. 

Request 505: The field data are recorded in Table 4.3.3. The p H  and 
temperature of the sediments associated with the water samples collected in 
Request 504 show that, at the inlet zone, the pti was 6.9 and 27OC for sample 

IN505078 and 6.8 and 22OC for sample 1N505041. At the reduced flow area 

(referred to as reduced flow area 4 in Request 504), both samples gave identical 

pH and temperature readings at 6.8 and 23OC. In the still area (referred to as 
reduced flow area 2 in Request 504), the pH and temperature of one sample was 

6.9 and 22OC and the other was 7 and 2l0C. 

Request 506: The field data are recorded in Table 4.3.3. Only two of the three 

subsoil samples were collected; their pH readings were 7.8 and 7.5. No 
temperature was recorded due to heat generated by auger friction. The 

radiological scan showed 250 cpm. The PfD reading was 0.7 in sample IN506020 

and 24 in sample iN506037. 
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Request 507: The field da#a are recorded in Table 4.3.3. Although the plan 
called for samples to be taken from three areas, the vefy low water depth of 
the pond allowed sample collected from only two areas--inlet and reduced flow. 

The pM of the inlet water ranged from 3.7 to 7.6 and the temperature from 20 
to 2 p C .  Although not requested, the conductity ranged from 0.27 to 7.6 
mS/cm. At the reduced flow zone, the pW showed a more limited range of 8.3 

to 8.6 and the temperature was 25 and 26% Gonductiviiy was much higher 

than the inlet water samples, and ranged from 4.3 to 5. I mS/cm. 

Requea 338: The fidd &#a are recorded in Ta4k 4 . 3 3  The pian called for 

measurements of pH and temperature of the sediment from the TRA 

Chemical/Corrosive Pond (see Request 507). Although samples were collected, no 

field measurements were recorded. 

Request 509: The field data are recarded in Table 4.3.3. The pH and 
temperature of three subsoil samples were measured. Sample IN509012 had a pH 

sf 6 and temperature of 22% The other two subsoils had slightly alkaline pHs 

of 9.4 and 7.9, with associated temperatures of 76 and 14OC. It was noted that 

the sample which had a temperature of 7@C (67OF) may not refkcb the actual 

temperature downhole because the sample had been placed on a pan for 1/2 to 2 

hours before readings were taken. 

Request 510: The four inlet water 

samples collected at the depth of 1 to 5 f t  had pHs ranging from 9.3 to 9.5 and 

identical temperatures of 18°C. Conductivity readings were all the same at 0.76 

rnS/crn. At the reduced flow zone, the pH, temperature, and conductivity 
measurements were identical for the four samples: the pH was 8.7, the 

temperature was 78OC, and the conductivity was 6.58 rnS/crn. 

The field data are recorded in Tabje 4.3.3. 

Request 511: Although six samples 

were to be collected from three areas7 the pond did not have an outlet and only 

The field data are recorded in Table 4.3.3. 
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four samples were collected. For the two inlet samples, the pH was 7.1 and 7.9 

and conductivity was 0.92 and 0.81. The temperature of the sediment was not 

recorded. At the reduced flow area, the fwo samples had pH readings of 7.1 and 

7.8 and conductivity readings of 0.68 and 0.89. No temperature readings were 

recorded. The sediment ptd at the inlet area was lower than the pH obsetved 

for the inlet water QpH 9-3 to 9.5). 

Request 512: The field data are recorded h Table 4.3.3. Although three samples 

of subsoil were to be collected, only two were collected because slurry was 

recovered at the 5 dt depth of one sampling location and interpreted as refusal. 
The other two samples showed pH readings of 9.7 and 8. Temperatures were not 

recorded because the core auger generated frictional heat. PSD readings showed 

that sample IN512039 had no measurable organic vapor and sample IN51201 7 gave 

a reading of 4.2 ppm. A radiation scan gam a reading of 50 cpm. 

Request 513: The field data are recorded in Table 4.3.3. A total of eight 

samples were collected for this request. The reduced number collected, as 
compared with the lNEL S a  Plan, is due to the absence of an outlet area for 

sampling and the shallowness of the pond. The inlet water samples were taken 

from both sides of the inlet pipe. IN513078 and -074 were replicates and show 

pHs of 9.8; IN513041 and -085 were replicates and show pHs of 10. The water 

temperature and conductivity were constant for all samples at 22OC and 0.27 

mS/cm. In the reduced flow area, samples IN573029 and -096 are replicates and 

show pHs of 10, a water temperature of B 0 C ,  and conductivity at 0.24 mS/cm. 

IN513052 and -109 are replicates and also show pHs of 110, but slightly higher 

temperature and conductivity readings of 24% and 0.26 mS/crn, respectively. 

The reduced flow area was across from and approximately 400 ft away from the 

inlet area. 

Request 514; The field data are recorded in Table 4.3.3. Although the lNEL 

S&A Plan called for pH and temperature measurements to be taken for the 
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sediment samples of the TAN/LOFT disposal pond, no measurements were 

recorded. 

Request 515: The subsoil samples 

taken adjacent to the pond have pH readings ranging from 8.1 to 8.6. No 

temperature readings were recorded. PID readings showed no volatile organics. 

The radhtion scans gave readings of 50 cpm for two samples and 100 cpm for 

the third. 

The field data are recorded in Table 4.3.3. 

Request 516: The field data are recorded in Table 4.3.3. Although the INEL 

S a  Plan called for collect/wg water samples from three areas, samples were 

collected from only two areas--the inlet and reduced flow areas. The inlet 

samples showed that the two samples from grid 5 (IN576071 and -077) had pHs of 

8.8, water temperatures of 25oC, and a conductivity of 0.32 mS/cm. Samples 

IN516044 and -088 of grid 72 showed that sampje IN576044 had a slightly lower 

pW (8.7 vs- 8-8) and a slightly higher conductivity (0.34 vs. OS32) while both 

water temperatures were 25oC. At the redwced fiow area, sample IN516099 had a 

pW of 8.9 and a temperature of 29oC while its replicate (-022) showed a pH of 

8.8 and 26sC However, the difference in conductivity between sample IN516099 

at 1.2 mS/cm and -022 at 0.46 mS/cm is striking. The other two samples from 

grid 13 had pH readings of 8.6 and 8.8; temperatures of 26 and 28%; and 

csnductiviiy readings of 0.37 and 0.36 mS/cm. 

Request 517: The field data are recorded in Table 4.3.3. The field 
measurements of the two sediment samples collected from the inlet area of the 

ICPP Percolation Pond show that the pH was constant at 7.2 and that 

temperatures were 25 and 26%. Conductivity was similar at 0.47 and 0.48 

mS/cm. Two sediment sampIes were also collected from the reduced flow area. 
pH was 7.1 in one sample and 7.6 in the other, while the temperature was the 
same at 2 5 O C  The conductivity of the lower pH sample was 0.39, compared 
with 0.33 for the sample with the higher pH. 
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Request 518: The field data are recorded in Table 4.3.3. Only sample IN518035 

was collected in a sufficient amount for field measurements. The pH of this 

sample was 7.5. No temperature was recorded because the frictional heat from 

the auger would give a false reading of the temperature. The PID reading 

showed no organic vapor. The radiation scan showed 150 cpm. 

Request 519: Water samples were 

collected from three different areas of the ANL disposal pond--the inlet, the 

reduced flow area, and the outlet area. 777e samples from the inlet areas had 

pH readings of 8.3 for tfaree samples and 8 for the fcurflh (lN579047). Samples 

IN519014 and -070 had temperatures of 260C and samples IN519047 and -081 had 

temperaturns of 25OC. Dissolved oxygen and conductivity remained the same for 
al! samples at 6.8 ppm and 2.5 mS/cm, respectively. 

The fieid data are recorded in Table 4.3.3. 

- 

At the reduced flow area, all readings for the four samples from grids 29 and 

38 were the same: pH at 8.7; temperature at 24oC; dissolved oxygen at 5.8 ppm; 

’ and conductivity at 1.6 mS/cm. 

At the ouilet area, readings for the four samples from grids 17 and 29 were the 

same for pff at 8.4, temperature at 23%, and conductivity at 1.8 mS/crn. The 

dksoived oxygen varied slightly. The conductivity of samples at grid 17 was 2.4 

mS/cm; at grid 29, it was 2.5 mS/cm. 

Request 520: The field data are recorded in Table 4.3.3. Sediment samples were 

collected from the inlet, reduced flow, and outlet areas. A,? the inlet, the two 

samples showed identical field readings of pH at 8.5, temperature at 2@C, 

conductivity at 7.4 mS/cm, and dissolved oxygen at 8.4 pprn. At the reduced 
flow area, identical readings were obtained for temperature, conductivity, and 

dissolved oxygen: 22OC, 1.2 mS/cm, and 8.6 ppm, respecijveiy. The p N  of one 
sample was 8.5 and the other 8.6. At the outlet, measurements were identical: 

pH at 8.9, temperature at 22%, conductivity at 1.2 mS/cm, and dissolved oxygen 
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areas, the field parameter is identical for the four samples collected. Field 
notes indicate that only one reading was made and the measurement for the 
remaining samples were copied. 

Request 505: Because the instrument was calibrated for pti and temperature 
prior to field use, the results are reliable. 

Request 566: Because the instrument was di9sratsd for pH and P1D readings, 
the results are reliable. The radiological scan was made with an instrument 
calibrated at the sampling team’s laboratory; the results are reliable for this 
rugged field instrument. A sample was not collected because the auger hit a 
hard rock at 28 feet. 

Request 507: Because the instrument was calibrated for pM, temperature, and 
conductivity prior to fieid use, the results are reliable. It shouid be noted that 
the time of sampiing of inlet water samples may be useful in interpreting the 
range of values for pH, conductivity, and temperature. Because the inlet water 
only started to flow during the lunch hour, it reflects non-equilibrated 
conditions. Sample IN507076 was taken at 1410; -087 at 1430; -010 at 1450; and 
-043 at 1455. In contrast, the reduced flow samples were taken while there was 
no inlet flow and, therefore, represent water which was at equilibrium. 

Request 508: No field measurements were recorded due to an oversight. 

Request 509: Because the instruments for the PlD, pH, and temperature 
measurements were calibrated prior to field use, the readings are reliable. The 
radiation scan was performed with a rugged field instrument calibrated at the 
sampling team’s laboratory prior to departure to the site and the readings are 
considered reliable. 

Request 510: Because the instrument was calibrated prior to field use, the 
results are reliable. 
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Request 511: Because the instrument was calibrated prior to field use, the 
results are reliable. 

Request 51%: Because the instrument was calibrated prior to field use, the pkl 
and PID readings are reliable. The radiation scan instrument is a reliable field 
instrument and was calibrated at the sampling team’s laboratory prior to site 
departure; therefore, readings are considered reliable. 

Request 513: Because the instrument was calibrated prior to field use, the 
readings are reliable. 

Wequest 514: No measurements were reported due to an oversight. 

Wequest 515: Because the Horiba and $ID instruments were calibrated prior to 
fieid use, the results are reliable. No temperature readings were recorded 
because the augured samples would be affected by the heat of drilling (friction). 
Because the radiological instrument was calibrated at the sampling team’s 
laboratory prior to departure to the site, the readings of the rugged field 
instrument are considered reliable. 

Request 546: Because the instrument was calibrated prior to field use, the 
results are reliable. From the field notes, the difference noted for the samples 
was that algae WEIS not observed for the sample with the highest conductivity 
(I N5 16099) 

Request 54%: Because the instrument was calibrated prior to field use, the 
results are reliable. 

Request: 518: Because the instrument was calibrated prior to field use, the 
results are reliable. 
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Request 519: Because the instrument was calibrated for pH, temperature, and 
conductivity prior to field use, the results are reliable. The dissolved oxygen 
probe was calibrated at the sampling team’s laboratory prior to departure to the 
site; the results are considered reliable, especially if the values are compared 
with other similar samples. 

Request 520: Because the instrument was calibrated for pM, temperature, and 
conductivity prior to field use, the resutts are reliable. The dissolved oxygen 
probe was calibrated at the sampling team’s laboratory prior to departure to the 
site; the results are considered reliable, especially if the values are compared 
with other similar samples. 

Request 521: NA. This request was deleted by the DOE Survey team. 

Request 522: Because the instrument was calibrated prior to field use, the 
results are reliable. A noticeable feature of the data is the incremental 
increases in pH of the sediment. In comparing the order of sampling, the 
samples collected later in the day conelated with the samples with the higher 
temperature. From IN522019 to -864 (which is also the time sequence of 
sampling), the times were 1030, 1100, 1130, 1428, 1500, and 1540 hours. The 
sample which showed a pH of 9.6 was the sample in ditch 1 closest to the HFEF 
building. 

Analytical Data: 

Request 501 : 

Anions and cvanide. The analytical results for anions are shown in Table 4.3.3. 

The two inlet samples analyzed for anions show chloride concentrations of 5400 

and 6900 ug/L, nitrate4 at 160 and 70 ug/L, and sulfate at 23,000 and 24,000 

ug/L- In order to better quantify the low level of nitrate4 in these samples, 

the anion was determined using flow injection (in contrast to chromatography); 
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the results shown in Table 4.33 reveal concentrations of 0.01 and 0.16 ug/mL, or 
10 and 160 ug/L. At the redwced flow arear the chloride concentrations were 

5,430 and 5,600 ug/L, and sulfate was 23,000 and 24,000 ug/b. The nitrate-N was 

analyzed by flow injection and the results were 10 and 950 ug/L of nitrogen. 

At the outlet area, the chloride concentration was 5,600 and 5,400 ug/L and 

sulfate was 24,000 and 23,000 ug/L. The nitrogen by flow injection analysis was 

768 and 30 ug/L. 

Metals. Analytical data for metals in surface water ai the pond inlet are 

presented in Table 4.3.3. Of the 16 metals detected, the following 6 metals of 
interest to the Survey were below the CRBL in both samples: barium, 

beryllium, cadmium, capper, mercury, and nickel. Of the metals of interest 

detectedy chromium ranged from 25 to 93 ug/L and zinc from 35 to 90 ug/L. 

Analytical data for metals in sudace wader at the pond outkt are presented in 

Table 4.33. Of the 17 metah detected9 the following 6 metals of interest to the 

Survey were below the CRDL in the sample collected: barium, beryllium, 

cadmium, copper, nickel, and silver. Of the metals of interest detected, 

chromium was 253 ug/L; mercury, 0.26 ug/L; and zinc, 284 ug/L. 

Analytical data for metals in surface water at the reduced flow area are 

presented in Table 4.3.3. Of the 15 metals detected, the following 5 metals of 
interest to the Survey were below the CRDL in both samples: barium, beryllium, 

cadmium, mercury, and nickel. Of the metals of interest detected, chromium 

ranged from 26 to 33 ug/L and zinc from 39 to 50 ug/L. 

Analytical data for metals in su#ace water at the pond outlet are presented in 
Table 4.3.3. Of the 14 metals detected, the following 4 metals of interest to the 

Survey were below the CRDL in the sample collected: barium, beryllium, 

mercury, and nickel. Of the metals of interest detected, chromium was 30 ug/L 

and zinc was 27 ug/L 
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Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

PCBs a nd other ext ractablea. NA. PCBs/pesticides aliquots were not 

eollected/analyred per DOE HQ directive. 

Volatile orua nics. Acetone was detected in four of the six surface water 

samples in estimated concentrations of 9 ppb or less. Acetone was also detected 

in the associated blank in all cases. 

Radiochemistry. Six 

surface water samples fmm the TRA 1952 northernmost waste water pond 
contained the following ranges of concentrations of radionuclides in pCi/L: 

trftium, 1,200,000 to 1,300,000; manganese-+$, 0 to 14; chromium-51, 9,200 to 

14,000; cobalt-58, 15 to 31; cobah60, 7,100 to 3,300; tofai strontium 1,000 to 
1,200; antimony-124, 110 to 130; cesium-134, 72 to 32; cesium-137, 1,100 to 4,700; 

and americium-247, 0.97 to 6.7. In addition, uranium was detected in a range of 
1.9 to 2.8 ug/L. Recount of the samples show that over 94% of the total 

stron tium was strontium -90. 

Analytical data for radiochemistry are given ,in Tahle 4.3.3. 

Field blank sample IN507252 contained only cobaft-60 (78 pCi/L), total strontium 

(0.76 pCi/L), cesium- 137 (200 pCj,/L), americium-24 1 (1 pCi/L), and total uranium 

(0.55 ug/L). 

Request 502: 

Anions and cvanide. The analytical results for anions are shown in Table 4.3.3. 

The sediment at the inlet of the pond contained chluride at 10 mg/kg, nitrate4 

at 0.56 mg/kg, and sulfate at 43 mg,/kg. At the reduced flow area, the chloride 

was 82 and 110 mg/k, the nitrate-# was 1.6 and 6.1 mg/kg, and sulfate was 190 

and 540 mg/kg. At the outlet area the chioride had reduced 9 and 79 mg/kg, 
the nitrate& had reduced to 0.25 and 3,3 mg/kg, and the sulfate had widely 
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differing concentrations of 24Q and 1,400 mg/kg. In addition, 

oflho-phosphate-phosphorus was present at 0.59 and 0.75 mg/kg 

Metals. Analytical data for metals in sediment sample IN502048 at the pond 

inlet are presented in Table 4.3.3. Of the 22 metds detected, the following 2 

metals of interest to the Survey were below the CRDL in the sample collected: 

arsenic and selenium. Of the metals of interest detected, antimony was 196 

mg/kg; barium, 1440 mg/kg; beryllium, 9.9 mglkg; cadmium, 31 mg/kg; chromium, 

6400 mg/kg; copper, 354 mg/kg; lead, 445 mg/kg; mercury, 21 mg/kg; nickel, 214 

mg/kg; silver, 94 mg/kg; and zinc, 2530 mg/kg* 

Analytical data for metals in sediment sample IN502015 at the pond inlet are 

presented in Table 4.3.3. Of the 22 metals detected, the following 2 metals of 

intefest to the Survey were below the CRDL in the sample collected: arsenic 

and selenium. Qf the metals ob interest detected, antimony was 285 mg/kg; 

barium, 1970 mg#/kg; beryllium, 6.5 mg/kg; cadmium, 13 mg/kg; chromium, 6600 

mg/kg; copper, 770 mg/kg; lead, 245 mg/kg; mercury, 3.6 mg/kg; nickel, 11 7 
mg/kg; silver, 142 mg/kg; and zinc, 7 730 mg/kg. 

Analytical data for medals in sediment at the pond outlet are presented in Table 
4.3.3. Of the 22 metals detected, the following 2 were below the CRDL in bath 

Samples: arsenic and selenium. Of the metals of interest. detected, antimony 

was 156 mg/kg; barium ranged from 556 to 2620 mg/kg; beryllium, 8.9 to 21 

mg/kg; cadmium, 17 to 44 mg/kg; chromium, 1500 to 5300 mg/kg; copper, 213 to 

263 mg/kg; lead, 332 to 428 mg/kg; mercury, 70 to 34 mg/kg; nickel, 104 to 286 

rng/kg; silver, 98 to 160 mg/kg; and zinc, 1620 to 5 190 rng/kg. 

Analytical data for metals in sediment at the reduced flow area are presented in 

Table 4.3.3. Of the 20 metals detected, the following 2 metals of interest to the 

Survey were below the CRBL in both samples: Of the 
metals of interest detected, beryllium was 21 mg/kg; cadmium ranged from 48 to 

56 mg/kg; chromium, 3400 to 3900 mg/kg; copper, 252 to 277 mg/kg; lead, 488 

antimony and barium. 
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to 531 mg/kg; mercury, 38 to 53 mg/kg; nickel, 1050 to 1160 mg/kg; silver, 79 to 

85 mg/kg; and zinc, 4520 to 4980 mg/kg. 
... 

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

PCBs a nd o iher ext ractab les. NA. PCBs/pesticides aliquots were not 

eollected/analyzed for this request per DOE HQ directitpe. 

Volatile organics. Of the six sediment samples for this request, four samples had 

4 compounds detected, one sample had 5 compounds detected, and one sample 

(/N502015) had 63 compounds detected. Methy/ene chioride was present in all six 

of these sedjment samples in concentrations ranging from 81 to 480 ppb. Some 

l,l,l-taichloroethane was also detected in each of the six samples in measured 

or estimated concentrations ranging from 11 to 21 ppb. Toluene was defected in 

five of the samples in concentrations below the quantitation limit and estimated 

at 20 ppb or less. Acetone was also detected in all samples (maximum 

concentration of 200 ppb) and 2-butanone was detected in two of the samples 

(highest measured or estimated concentration was measured at 57 ppb).  
Estimated concentrations of TICS (sampie IN502015 only) were 110 ppb or less, 

including one tentatively identified hydrocarbon wiih an estjmafed concentration 

of 4Q ppb. 

Radiochemistn/. Analytical data for radiochemistry are given in Table 4.3.3. Six 
sediment samples from the TRA 1952 northernmost waste water pond contained 

the following ranges of radionuclide concentrations in pCi/kg: tritium, 880,000 
to I ,  5O0,OOO; cobalt-60, 7,000,000 to 200, OOO, 000; total strontium, 2,000,000 to 

IO, 000,000; cesium- 134, 32,000 to 4,3OO,OOO; cesium- 137, IO, 000,000 to 4OO,OOO, 000; 

and americium-241, 56,000 to 540,000. in addition, total uranium was detected in 

a range of 3,000 to 27,000 ug/kg. Recount of the samples show that over 94% of 

the total strontium was strontium-90. 
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Request 333: 

Anions and cvanide. The analytical results for anions are shown in Table 4.3.3. 

The three samples of subso~Y taken at the perimeter of the pond contained 

chloride which ranged from 1 to 3.2 mglkg. The fluoride Concentration ranged 

over a narrow limit of 1 to 2 mg/kg. The nitrate-N ranged from 0.38 to 0.45 

mg/kg and ortho-phosphate from 033 to 0,82 mg/kg. Sulfate had a much wider 

range of concentrations at 6.9, 22f and 198 mglkg. 

Metals. Of the 

20 me&& detected7 the following 4 metals 0% interest to the Sutvey were below 

the CWDb in all three samples: antimony, cadmium, lead, and silver. Of the 

metals of interest detected, barium ranged from 179 to 378 mg/kg; beryllium, 1.3 
to 2.2 mglkg; chromium, 20 to 38 mg/kg; copper, 18 to 30 mg/kg; mercusy, 0.05 
to 0.09 rng/kg; nickel, 23 to 44 mg/kg; and zinc, 53 to 109 mg/kg. Toxic metals 

of interest not listed ips Table 4.33  were below the IDL for the samples tested. 

Analytkal data far metals in soil w e  presented in Table 4.3.3. 

PCBs and other extractabks. 

reqwests 

No PCBsF pesticides, etc., were reporled for these 

Volatile organics. There were two volatile organic compounds identified in one 

sail sample and seven compounds identified in the other. Benzene (15Q ppb), 

chlorobenzene (140 ppb), chloroform (estimated concentration of 3 ppb), and 

toluene (760 ppb) were detected in sample lN503038. Methylene chloride was 

detected (estimated concentration of 6 ppb) in the sample IN503027 and in the 

blank, but not in sample lN503038. Some 1, I ,  1-trichloroethane was detected in 

bath samples in concentrations of 25 and 130 ppb.  The highest measured or 

estimated concentration of any volatile organic compound was 420 ppb of I ,  1- 

dichlsroethaene in sample lN503638. 

RadiochemistR. Analytical data for radiochemistry are given in Table 4.3.3. 

Three soil samples from the TRA 1952 northernmost warm waste pond contained 
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the following ranges of radionuclide concentrations in pCi/kg: tritium, 32,000 to 

350,000; potassium-40, 11,ooO to 17,000; cobalt-60, 2,000 to 2,900; total strontium, 

41,OOO to 14,000; cesium-137, 30 to 940; total uranium, 980 to 1,200; and 

americium-241 I1 to 98. Recount of the samples show that over 94% of the total 

strontium was strontium-90. 

Request 5434: 

Anions and cvan ide. The anaiytical results for anions are shown in Table 4.3.3. 

The inlet area of this pond contained chloride at 11,OOO ug/E, nitrate-N at 1200 

and 1360 ug/L, and sulfate ai 20,000 ug/L. In reduced flaw area I, the two 
campsites had chloride at ll ,OOU ug/L, nitrate4 at 1110 and 1060 ug/L, and 

sulfate at 21,000 ug/L. In reduced flow area 2, the chloride was 11,000 ug/L, 

the nitrate-N was 994 and 1150 ug/L, and the sulfate was 20,000 and 21,000 

w / L -  

Metals. Analytical data for metals in surface water at reduced flow area 2 are 

presented in T&le 4.3.3. Of the 13 metals detected, the foalowing 5 metals of 

interest to the Survey were below the CRDL in both samples: barium, 

beryllium, chromium, copper, and mercury. 

Analytical data for metals in surface water at the inlet are presented in Table 

43.3. Of the I 1  rnetaals detected, the following 4 metals of interest to the 

Survey were below the CRDL in both samples: barium, beryllium, chromium, and 

mercury. 

Anaty-bcai data for metals in surface water at reduced flow area 1 are presented 
in Table 4.3.3. Of the 17 metals detected, the following 4 metals of interest to 

the Survey were below the CRDL in both samples: barium, beryllium, chromium, 

and mercury. 
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Toxic met& of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

Volatile oraanics. Toluene was detected in all six of these surface water 

samples, always below the quantitation limit and with an estimated concentration 

of 1 ppb. Methylene chloride was detected in one sample below the quantitation 

limit and with an estimated concentration of 1 ppb. Acetone was also detected 

below the quantitation limit in one sample. Otherwise, no volatile organic 

compounds were detected in these samples. 

Radiochemistry. Six 

surface water samples from the TRA northeastern cold waste pond contained the 

following ranges of radionuclide concentrations in pCi/L: gross alpha, 0 to 12; 

grass beta, 0 to 6 1; tritium, 0 to 140; and cesium- 737, 3.6 to 17. 

Analytical data for radiochemistry are given in Table 4.3.3. 

~ 

Request 505: 

Anions and cvanide. The analytical results for anions are shown in Table 4.3.3. 

At the inlet, the sediment contained 2.2 and 8.8 mg/kg of chloride, 1 and 2.1 

rng/kg of fluoride, 0.23 and 4.3 mg/kg sf nitrate-N, 3.2 and 12 mg/kg of 

ortho-phosphate, and 8.6 and 31 mg./kg of sulfate. With the exception of 

nitrate-N, one sample was higher in ail the anions. At the reduced flow area 

(referred to as reduced flow area I in Request 504), the chloride was 3 and 3.1 

(average of 3.05) mg/kg, the nitrate4 was 0.27 and 0.23 mg/kg, the 

orfho-phosphate was 4.2 and 5.2 (average sf 4.7) mg/kg, and the sulfate was 9.1 

and 4.3 (average of 6.7) mg/kg. In the still area (formerly referred tu as 
reduced flow area 2 in Request 504), the chloride had increased to 6 and 11 

(average of 8.5) mg/kg compared to the reduced flow area, the fluoride was 1.5 

and 2 5  mg/kg, the nitrate-N was 7.1 and 023, the ortho-phosphate increased to 

6.8 and 12 (average of 9.4) mg/kg compared to the reduced flow area, and the 

sulfate had reduced slightly to 7.1 and 7.8 (average of 7.45) mg/kg. 
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Metars. Analytical data for meials in sediment at the reduced flow area are 

presented in Table 4.3.3. Of the 20 metals detected, the fallowing 3 metals of 
interest to the Survey were below the CRDL in both samples: beryllium, 

cadmium, and selenium. Of the metals of interest detected, barium ranged from 

90 to 129 mg/kg; chromium, 16 to 95 mg/kg; copper, 42 to 87 mg/kg; lead was 

108 mg/kg; mercury ranged from 0.52 to 0.66 mg/kg; nickel, 19 to 23 mg/kg; 

silver was 6.1 mg/kg; and zinc ranged from 71 to I19 mg/kg. 

Analytical data for metals in sediment at the pond inlet are presented in Table 

4.3.3, Of the 19 metals detecfed, the following 2 metals of interest to the 

Survey were below the CRDL in both samples: cadmium and lead. Of the 

metals ob interest detected, barium ranged from 709 to 202 mg/kg; beryllium 

was 3 mg/kg; chromium ranged from 44 to 65 mg/kg; copper, 58 to 79 mg/kg; 

mercury, 0.55 to 1.2 mg/kg; nickel, 22 to 40 mg/kg; silver was 3.6 mg/kg; and 

zinc ranged from 700 to 157 mg/kg. 

Analytical data for metals in sediment at the still area are presented in Table 

4.3a3. Of the 19 metals detected, lead was below the CRDL in both samples. 

0% the metals of interest detected, barium ranged from $9 to 117 mg/kg; 

beryllium, 1.2 to 1.4 mg/kg; cadmium was 1.2 mg/kg; chromium ranged from 29 to 

37 mg/kg; copper, 40 to 59 mg/kg; mercury, 0.24 to 0.35 mg/kg; nickel, 18 to 20 

mg/kg; silver was 3.3 mg/kg, and anc ranged from 74 to 97 mg/kg. 

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

Volatile oruanics. Four of the six sediment samples each contained two 

detectable volatile organic compounds, one sample contained one detectable 

compound, and no volatile organics were detected in the remaining sample. 

Methylene chloride was detected in four of the six sediment samples for this 

request and was also present in the blank. The highest concentration value 
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givers for methylene chioride was a measured 9 ppb. A TIC was estimated at 130 

ppbF but all other concentrations were 58 ppb or less. 

Radiochemistry. Analytical data for radiochemistry are given in Table 4.3.3. Six 

sediment samples from the TRA nottheastern CQld waste pond contained the 

following ranges af radiorauclide concentrations in pGi/kg: gross alpha, 3,200 to 

13rUOO; gross beta? 29,000 to 380,000; tritium, 200 bo 1,200; potassium-40, 17,000 
to 19,000; cobalt-60p 240 to 24,000; cesium-134, 330 to 1,600; c@sium-137, 9,100 to 

47,000; europium-154, 0 to 2,700; and europium-Y55,230 to 7,200. 

Anions and c vanide. The analytical resuits for anions are shown in Table 4.3.3. 

For the two subsoil samples collected from the perimeter of the pond, the 

chloride concentrations were 2.5 and 4.2 rng/kg, fluoride were 2 and 1.8 mg/kg, 

nitrate-# were 0.54 and 0.79 mg/kgf and sulfate were 16 and 29 rng/kg. 

Metals. Of 

the 21 metals detected, the following 5 metals of interest to the Survey were 

below the CRBL in both samples: antimony, arsenic, cadmium, lead, and silver. 

Of the metals of interest detected, barium ranged from 791 to 283 mg/kg; 

beryllium, 1.4 to 2.1 mg/kg; chromium, 28 to 74 mg/kg; copper, 27 to 42 mg/kg; 

mercuay was 0.04 mg/kg,= nickel ranged from 32 to 49 mg/kg; and zinc, 84 to 142 

Analytical data for metals in sediment are presented in Table 4.3-3. 

mg/kg* 

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

Volatile oruanics. Toluene was detected a6 7 ppb in one of these two samples. 

Radiochemistry. Ana&tical data fur radiochemistry are given in Table 4.3.3. 

Two soil samples from the TRA northeastern cold waste pond contained 4,300 
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and 5,600 pCi of gross alpha activity per kg; 6,400 and 7,500 pCi of gross beia 

activity per kg; 7,000 and 7,600 pCi of tritium per kg; and 20,000 and 27,000 pCi 

of potassium-40 per kg. Rinsate sample IN506053 contained 1,300 pCi of tritium 
per L. 

Request 507: 

Anions and cv anide. The analytical results for anions are shown in Table 4.3.3. 
The inlet area samples showed chloride at 5,300 and 4,500, nitrate-N at 565 and 

497, and sulfate at 380,000 and 60,060 in concentration units of ug/L. The 

higher concentrations of the three anions were from the same sample and the 

field pasmeter of this sample showed that the conductivity and pH was higher 

than the replicate. At the reduced ffow area, the chloride concentrations were 

8,800 and 8,100 ug/L, the fluoride were 2,600 and 2,400 ug/L, and the sulfate 

were 1,500,000 and 2,400,000 ug/L. The chloride and sulfate increased from the 

inlet area to the reduced flow area. in addition, measurable quantities of 
fluoride were found in the reduced flow area. 

Metals. Analytical data for metals in surface water at the reduced flow area are 

presented in Table 4.3.3. Of the 16 meials detected, the fd!owing 4 metals of 
interest to the Survey were below the CRDL in both samples: copper, lead, 

nickel, and zinc. Of the met& of interest detected, barium ranged from 893 to 
955 us/; beryllium, 5.7 to 6 ug/L; chromium, 44 to 90 ug/L; and mercury, 7.4 to 

13 uq /L  

Analytical data for metals in surface water at the pond inlet are presented in 

Table 4.3.3. Of the 72 metals detected, the following 4 metals of interest to the 

Survey were below the CRDL in both samples: barium, beryllium, chromium, and 

zinc. Of the metals of interest detected, mercury ranged from 0.4 to 3.4 ug/i. 

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the two 

samples tested. 
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PCBs and other extractables. Aroclof 72 0 was detected below the quantitation 

limit (and below 1 ppb) in three of the four surface water samples from the TRA 

chemical/corsssive pond. 

Volatile organics. Four surface water samples were taken for this request. 

Acetone was detected below the quantitation limit in one sample, and methylene 

chloride was detected below the quantitation limit in two of the remaining 

samples. The highest estimated concentration of methylene chloride was 1 ppb. 

Radiochemistry. Analytical data for radiachemistty are given in Table 4.3.3. 

Fawr surface water samples collected from the TRA Chemical/Corrosive pond 

contained the following ranges of radionuclide concentrations in pCi/L: gross 

ajpha, 0 to 8; gross beta, 4 to 38; tritium, 0 to 260, cobalt-60, 0 to 5.6; and 

cesium- 137, 0.1 to 1. 

Request 568: 

Anions and cvanide. The analytical results for anions are shown in Table 4.3.3. 

The sediment in the inlet area contained chloride at 27 and 19, fluoride at 5.8 

and 2 4  nitrate-bl at 9.0 and 5.9, and sulfate at 5,000 and 1,700 in concentration 

units of mg/kg. The higher concentrations of each anion were found in one 

sample. At the reduced flow area, the chloride was 29 and 18, fluoride was 42 

and 32, and sulfate was 9,200 in concentration units of mg/kg. It appears that 

the fluoride and sulfate increased but chloride decreased in the reduced flow 

area. 

Metals. Analytical data for metals in sediment at the reduced flow area are 

presented in Table 4.3.3. Of the 18 metals detected, the follawing 5 metals of 

interest to the Survey were below the CRDL in both samples: beryllium, 

cadmium, copper, nickel, and zinc. Of the metals of interest detected, barium 

4-228 



... 
Draft - Do Not Cite 

INEL Data Document 
issue Date: September 1989 

Revision: 01 

ranged from 1990 to 8520 mg/kg; chromium, 2.6 to 9.8 mg/kg; lead was 100 

mg/kg; and mercury ranged from 34 to 9 7 mg/kg. 

Analytical data for metals in sediment at the pond inlet are presented in Table 

4.3.3. Of the 17 metals detected, the following 3 were below the CRDL in both 

samples: besylliurn, copper, and nickel. Of the metals af interest detecied, 

barium ranged from 1460 to 2860 mg/kg; chromium, 1.9 to 2.9 mg/kg; lead was 44 
’ mg/kg; mercury ranged from 37 to 43 mg/kg; and zinc was 4.9 mg/kg. 

Toxic metals of interest not listed in Table 4.3.3 were belQw the ID1 for the 

samples tested. 

PCBs and other extractables. Aroclor 1260 was measured in Concentrations 

ranging from 270 to 7800 ppb in three of the four sediment samples from the 

TRL9 chemical/corrosive pond. 

Volatile oraanics. Four sediment samples were taken for this request. 

Mefhylene chloride was detected below the quantitation limit in three samples 

(highest estimated concentration was 6 ppb). It was also present in the method 

blank in two cases. Acetone was present in all four samples, and one TIC was 

detected in sample IN508017. No measured or estimated concentrations of any 

volatile organic compound exceeded 37 ppb. 

Radiochemistry. Analytical data for radiochemistry are given in Table 4.3.3. 

Four sediment samples from the TRA Chemkal/Corrosive pond contained the 

following ranges of radionuclide concentrations in pCi/kg: gross alpha, 690 to 

2,900; gross beta, 0 to 1,600; tritium, 100 to 1,000; and potassium-40, 74,000 to 

76,000. 
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Request 509: 

Anions and cvanide. The analytical results for anions are shown in Table 4.3.3. 

The three subsoil samples contained chloride ranging from 4 to 13 mg/kg, 

fluoride from 3.3 ta 7.9, nitrate-N from 1.5 to 2.0, and sulfate from 580 to 4,500 

in concentration units of mg/kg. The low range of values were from one of the 

three grab samples. 

Metals. Of the 

21 metals detected, the following 4 metals of interest to the Survey were below 

the CRRL in all three samples: Of the 
metals af interest detected, barium ranged from 728 to 547 mg/kg; Lseqdliurn, 1.2 

to 2.8 mg/kg; chromium, 2% to 55 mg/kg; copper, 19 to 52- rng/kg; mercury, 0.05 

to 0.18 mg/kg; nickelp 20 to 59 mg/kg; silver was 1.9 mg/kg; and zinc ranged 

fram 561 to 197 mg/kg. 

Analytical data for metals in soil are presented in Table 4.3.3. 

antimony, arsenic, cadmium, and lead. 

Toxic metals of interest not listed in Table 4.3.3 were below the ID6 for the 

samples tested. 

PC8s and other extractables. 

requests. 

No PCBs, pesticides, etc. were reporfed for these 

Volatile oraanics. Three compounds were identified in one of these soil samples 

and two compounds were identified in the other. Methylene chloride was 

identified in both samples and also in the blank. Some I ,  1,l-trichloroethane was 

identiffed in both samples. All concentrations were measured or estimated at 

less than 55 ppb. 

Radiochemistiy. Analytical data far raciiachemistry are given in Table 4.3.3. 

Three soil samples from the TRA Chemical,/Carrasive pond contained the 

followhg ranges of radionuclide concentrations in pCi/kg: gross alpha, 6,100 to 
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8,500; gross beta, 6,700 to 7 7,000; tritium 7,200 to 38,000; and potassium-40, 

70,000 to 24,000. 

Reques t  510: 

Anions and c vanide. The analytical results for anions are shown in Table 4.3.3. 
The inlet area contained chloride at 730,000 and 140,000, fluoride at 1,ooO, 

nitrate4 ai 768 and 249, and sulfate at 39,000 and 44,000 in concentration units 

of ug/L. Ai the reduced flow area, the chloride had reduced to 86,000 and 

69,000, the nitrate4 was 497 and 316, and the sulfate was 43,000 and 39,000. 

No fluoride was detected in the reduced flow area above the detection limit of 
the instrument 

Metals. Analytical data for metals in surface water at the reduced flow area are 

presented in Table 4.3.3. Of the 15 metals deiected, the following 5 metals of 
interest to the Survey were below the CRDL h? both samples: barium, 

beryllium, chromium, copper, and nickel. Of the metals sf interest detected, 

mercury was 0.42 ug/L, and zinc ranged from 90 to 124 ug/L. 

Analytical data for metals in surface water at the pond inlet are presented in 

Table 4.3.3. Of the 18 metals detected, the following 4 metals of interest to the 

Survey were below the CRQl in both samples: beryllium, cadmium, mercury, 

and nickel. Of the metals of interest detected, barium was 247 ug/L; copper, 
102 ug/L; chromium, 79 ug/L; silver, 35 ug/L; and zinc ranged from 57 to 389 

W L -  

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

Volatile oraanics. 

the reduced flow area. 

the samples taken for this request. 

There were I I ppb of acetone in sample IN510106 taken from 

No other volatile organic compounds were detected in 
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Wadiochemistrv. Analytical data for radiochemistry are given in Table 4.3.3. 

Four surface water samples from the T M f l S F  Disposal Pond contained the 
following ranges of radionuclide concentrations in pCi,/L: gross alpha, 8 to 22; 

gross beta, 34 to 85; tritium, 0 to 700; cobalt-60, 0 to 5.9; total strontium, 3.5 

to 72; cesium-137, 0 to 70; and arnesjcium-247, 0 to 0.73. Recount of the 

samples show that over 94% of the total strontium was strontium-90. 

Request 51 1 : 

Anions and cvanide. The analytica6 results for anions are shown in Table 4.3.3. 

At She inkt the sediment contained chloride at 38 and 91 mg/kg, fluoride at 1.6 

mg,/kg nitrate-N at 72 and 7.9 mg/kgp ortho-phosphate-P at 0.62 and 0.75 and 

su!fa&? ab 440 and 200 mg/’kg. At the reduced flaw area, the chloride was 38 

and 27 mg/kgf fluoride was 7 and 1.4 m g / Q  nitrate4 was 1.1 and 2.5 mglkg, 

ortbaa-phosphafe-P was 1.7 mg/kg, and sulfate was 70 and 21 mg/kg. 

Metals. Analytical data for metals in sedjment at the reduced flow area are 

presented in Table 4.3.3. Of the 79 metals detected, lead was below the CRDL 

in both samples. Of the metals of interest detected, barium ranged from 212 to 

222 mglkg; laefyl%iurn, 2.1 to 2.2 mg/kg; cadmium, 7.3 to 7.4 mg/kg; chromium, 29 

to 30 mg/kg; copper, 37 to 50 mg/kg; mercury was 0.73 mg/kg; nickel, 36 mg/kg; 

silver ranged from 3.5 to 9 mg,/kg; and zinc, 737 to 202 mg/kg. 

Analyfical data for metals in sediment at the pond inlet are presented in Table 

4.3.3. Of the 19 metals detected, lead was below the CRDL in both samples. Of 

the metals of interest detected, barium ranged from 226 to 248 mg/kg; beryllium, 
2.3 to 2.4 mg/kg; cadmium, 7.6 to 1.7 mg/kg; chromium, 35 to 39 mg/kg; copper, 

37 to 78 mg/kg; mercury, 0.88 to 1.7 mg/kg; nickel, 44 to 45 rng/kg; silver, 3.3 
to 26 mg/kg; and zinc, 196 to 293 mcg’kg. 

4-224 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

Volatile oraanics. There were three volatile organic compounds identitied in 

eacb of the three samples for this request. Methylene chloride was identified in 

two samples and also in the blank. Acetone was identified in all three samples 

and at least one T.C was present in each sample. Measured or estimated 

concentrations of volatile organics were always 60 ppb or less. 

Radhchemisty. Analytical data for radiochemistry are given in Table 4.3.3. 

Four sediment samples from the TWflSF Disposal Pond contained the following 

ranges of radionuclide concentrations in pCi/kg: gross alpha, 3,900 to 9,100; 

gross beta, 13,000 to 34,000; tritium, 0 to 780; potassium-40, 78,000 to 21,000; 

manganese-54, I80 to 280; cobalt-60, 570 to 42,000; total strontium, 520 to 3,000; 

cesium-737, 4,400 to 59,000; and americium-241, 9.1 to 17. Recount of the 

samples show that over 94% of the total strontium was strontium-90. 

Request 512: 

Anions and cvanide. The analytical results for anions are shown in Table 4.3.3. 

The three subsoil samples contained chloride ranging from 15 to 21 mg/kg, 

fluoride from 2,6 to 3 rng/kg, nitrate4 from 0.23 to 0.70 mg/kg, and sulfate 

from 13 to 75 rng/kg. 

Metals. Analytical data for metals in soil are presented in Table 4.3.3. Of the 

21 metals detected, the following 5 metals of interest to tbe Survey were below 

the CRDL in ail three samples: antimony, arsenic, cadmium, lead, and silver. Of 

the metals of interest detected, barium ranged from 214 to 272 mg/kg; beryllium, 

1.8 to 2.1 mg/kg; chromium, 22 to 32 mg/kg; copper, 20 to 26 mg/kg; mercury, 
0.05 to 0.06 mg/kg; nickel, 37 to 40 mg/kg; and zinc, 85 to 1 19 mg/kg. 
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Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

Volatile sraanics. Chloroform, methylene chloride, and 7, l  , I-trichloroethane were 

identified in two of these soil samples. Only toluene was detected in the 

remaining sample. In one sample, the 7,1 ,  I -tPicklQroethane had a cancentration 

of 43 ppb, but all other volatile organics had measured or estimated 
concentrations of less than 20 ppb. 

Radiochemistry. Analyfical data for raciischemistry are given in Table 4.3.3. 

Three sail samples from the P . / T S F  Pand contained the following ranges of 

radianuclide concentrations in pCij/kg: grass alpha9 4,70Q to 6,7690; gross beta, 

4,900 to 7,900; tritium, 2QO to 1,200; potassium-40, 14,000 to 18,000; total 
strontium, 0 to 760; amd americium-241, 4 to 21. Recount of the samples show 

that over 94% of the total strontium was strontium-90. 

Request 513: 

Anions and cvanide. The asnaiytical results for anions are shown in Table 4.3.3. 

At the inlet, the water contained chloride at 42,000 and 43,000 ug/L, nitrate-N 

at 226 ug/L, and sulfate at 36,000 ug/L. At the reduced flow area, the 
concentrations remained relativdy constant with chloride at 42,000 and 45,000 

ug/L, the nitrate at 275 and 226 ug/L, and sulfate at 34,000 and 33,000 ug/L. 

Metals. Analytical data for metals in surface water at the reduced flow area are 

presented in Table 4.3.3. Of the 13 metals detected, the following 4 metals of 

interest to the Survey were below the CRDL in both samples: barium, beryllium, 

chromium, and mercury. Of the metals of interest detected, zinc ranged from 24 

to 37 mg/kg. 

Analytical data for metals in surface water at the pond inlet are presented in 

Table 4.3.3. Of the 73 metals detected, the following 4 metals of interest to the 
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Survey were below the CRDL in both samples: barium, beryllium, chromium, and 

mercury. Of the metals of interest detected, zinc ranged from 67 to 97 ug/L. 

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

PCRS and othe r extracta bles. NA. PC€?s/,esticides aliquots were not 
collected/analyzed per DOE HQ directive. 

Volatile oruanics. Acetone was identifled in two of these four surdace water 

samples in concentrations of 14 ppb or less. Toiuene was identified in two 
samples in estimated concentrations of 1 ppb. One of the samples contained no 
detectable volatile organics. 

Radiochernistr& Analytical data for radiochemistry are given in Table 4.3.3. 

Four sufface water samples from the TRN/LOFT Disposai Pond contained the 

following ranges of radionuclide concentrations in pCi/L: gross alpha, 3 to 19; 
gross beta, 15 to 29; tritium, 0 to 160; cesium-137, 0 to 4.4; and americium-247, 

0.002 to 0.22. A field blank contained only 2-9 pCi of total strontium per L and 

0.85 ug of total uranium per L. Iodine-131 was below the instrument detection 

limit. Recount of the samples show that over 94% of the total strontium was 

strontium-90. 

Request 514: 

Anions and cv anide. The analytical results for anions are Shawn in Table 4.3.3. 

In the sediment of the inlet area, the concenirations of chloride were 15 and 23 

mg/kg, fluoride were 1.3 and 7 mg/kg, nitrate-N were 1.9 and 0.54 mg/kg, and 

sulfate were 95 and 99 rng/kg. Where the flow was reduced, the chloride 

concentrations were 20 and 12 mg/kg, the nitrate4 were 1.9 and 1.3 mg/kg, and 

the sulfate were reduced to 19 and 75 mg/kg. fluoride was below the detection 

level of I mg/kg. 
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Metals. Analytical data for metals in sediment at the reduced flow area are 

presented in Table 4.3.3. Of the 18 metals detected, the following 2 metals of 
interest to the Survey were below the CRDL in both samples: lead and mercury. 

Of the metals of interest detected, barium ranged from 181 to 165 mg/kg; 

beryllium, 1.8 to 265 mg/kg; cadmium was 7.0 mg/kg; chromium ranged frum 20 

to 27 mg/kg; copper, 22 to 33 mg/kg; nickel, 37 to 49 mg/kg; and zinc, 88 tu 

143 mg/kg. 

Analytical data for medals in sediment at the pond inlet are presented in Table 

4.3.3. Of the 19 metals detected, the fdlowing 4 metas of interest to the 

Survey were below the CRDL in both samples: cadmium, lead, mercury, and 

silver. Of the metals of interest detected, barium ranged from 188 to 218 

mg/kg; beryllium, 2.7 to 2.2 mg/kg; chromium, 27 to 29 mg/kg; copper, 26 to 30 

mglkg: nickelf 35 to 4 1 mg/kg; and zinc, 1 13 to 126 mg/kg. 

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

pCBs and other extraciables. NA. PCBs/pesticides aliquods were not 

collected/analyzed per DOE HQ directive. 

Volatile oraanics. Four volatile organic compounds were detected in each of 

these four sediment samples. Methylene chloride was defected in one sample 

(estimated concentration 12 ppb) and ais0 in the blank. Toluene was detected in 

three samples (highest measured or estimated concentration was 15 ppb) and also 
in the blank. Some 1, 1, 1-trichloroethane (highest Concentration was 26 ppb) was 

present in all fowr samples and also in the blank. There was 2-butanone in all 

fowr samples in concentrations ranging from 110 to 23Q ppb. 

Radiochemistrv. Analytical data for radiochemistry are given in Table 43.3.  

Four sediment samples from the TAN/LOFT Disposal Pond contained the 
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following ranges of radionuclide concentrations in pCi/kg: gross alpha, 3,900 to 

8,400; gross beta, 6,000 to 6,500; tritium, 200 to 7,000; potassium-40, 72,000 to 

15,000; total strontium 0 to 180; and americium-247, 2.9 to 6.6. In addition, 

1,300 to 1,600 ug/kg of total uranium were found. Iodine-131 was below the 

instrument detection level. Recount of the samples show that over 94% of the 

total strontium was strontium-90. 

Request 565: 

Anions and cvanide. The analytical resuits for anions are shown in Table 4.3.3. 

The three subsoil samples had chlorides ranging from 4,7 to 7.8 rnglkg, fluoride 

from 1.9 to 3.3 rng/kg# nitrafe-N from 0.32 to 1.6 rng/’g, and sulfate from 1.4 to 

I7 mg/kg. 

Metalq. Of the 
21 metals defected, the following 6 met& of interest to the Survey were below 

the CRDL in all three samples: antimony, arsenic, cadmium, lead, mercury, and 

silver. Of the metals of interest detected, barium ranged from 146 to 219 

mg/kg; beryllium, 1-7 to 2 mg/kg; chromium, 33 to 74 mg/kg; copper, 21 to 38 

mg/kg; nickel, 27 to 49 mg/kg; and zinc, 61 to 91 mg/kg. 

Analytical data for metals in soil are presented in Table 4.3.3. 

Toxic metids of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

PCBs and other extractables. NA. PCBs/pesticides aliquots were not 

collected/analyzed per DOE HQ directive. 

Volatile organics. Chloroform, methylene chloride, and 7,1, I-trich/oroethane were 
all idenfified in both of these soil samples. Measured or estimated 

Concentrations of these compounds were always 26 ppb or less. 
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Radiochemistrv. Andytical data far radiochemistry are given in Table 4.3.3. 
Three soil samples fram the PAN/bedFT Pond containedp in pCi/kg: gross alpha, 

4,200 to 5,380; gross beta, 4,800 to 6,400; tritium, 0 to 2,000; potassium-40, 

12,000 to 14,000; and total strontiwm, 40 to 310. Total uranium was found in 
concentrations from Y,OOO to 1,400 ug/kg, Iodine-131 was bebw the instrumeflt 

detection level. Recount of the samples show that over 94% of the total 

strontium was strontium-90m 

Request 5 d 6: 

Anions and cvanide. The analytical results for anions we shown in Table 4.3.3. 

The two samples ob the inlet water c6nfahd chloride at 18F000 and 19,000 ug/L, 
nitrate-N at 226 and 542 ug/L, and sulfate ab 24,800 ug/L., At the reduced flow 

area, the concentration of anions had increased: chloride was 200,000 and 

230,000 ug/L, fluoride was 1,080 u@, nitrate-N was 9460 and 4290 ug/L, and 

sulfate was 28, Q80 ug/L 

Metals. Analytical data far metals in surface water at the reduced flow area are 
presented in Table 4.3.3. Of the 14 metals detected, the following 5 metals of 

interest to the Sersvey were below the CRBb in bath samples: barium, beryllium, 

chromium, copper, and zinc. Of the metals of interest detected, mercury ranged 

from 0.4 to 0.42 ug/L. 

Analytical data for metals in surface water at the inlet are presented in Table 

4.3.3. Of the 16 metals detected, the following 3 metals of interest to the 
Survey were below the CROL in both samples: barium, beryllium, and nickel. Of 

the metals of interest detected, chromium was 30 ugr/L; copper ranged from 73 to 

148 ug/L; mercury, 8.52 to 1.3 ug/L; and zinc, 28 to 59 ug/L. 

Toxic metak of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 
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PCBs and o ther extractable$. NA. PC5s/pesticicies aliquots were not 

collected/anatyzed per DOE HQ directive. 

Volatile oraanic8. 

for this request. 

No volatile organic compounds were reported in the samples 

Radiochemistty. Anafytical data for radiochemistry are given in Table 4.3.3. 

Four surface water samples from the ICPP Percolation Pond 2 contained the 

foljowing ranges of radionuclides concentrations in pCi/L: gross alpha, 5 to 37; 

gross beta, 130 to 340, tritium 110 to 3,600; cobalt-60, 0 to 1 1; totai strontium, 

2.8 to 22; ruthenium-106, 72 to 770; antimony-125, 30 to 1 YO; cesium- Y 34, 7.3 to 

28; cesium-137, 73 to 360; thorium-228, 0 tQ 7.2; thorium-232, 0 to 0.06; 

plutonium-238, 8.9 to 46; and plutonium-239, 0.28 to 2.9. lodine-631 was analyzed 

for but below detection level. 

Request 51 7: 

Anians and c vanide. The analytical results for anions are shown in Table 4.3.3. 

The two sediment samples from the inlet area contained chloride at 40 and 64 

mg/kg, fluoride at 1.2 and 7.8 rng/kg, nitrate4 at 0.68 and 7 . 1  rng/kg, 
ortho-phosphate-P at 0.62 and 0.33 mg/kg, and sulfate at 20 and 12 rng/kg. At 

the reduced flow area, the concentrations of chloride were 58 and 68 mg/kg, 

nitrate-N were 2.3 and 1.3 rng/kg, and sulfate were 16 and 77 rng/kg. No 

measurable quantities of fluoride and ortho-phosphate-P were present. Although 

the water samples associated with the location of the two sediment samples 

showed increased anions in the reduced flow area, the sedimenf samples do not 
show this difference. 

Metal%. Analytical data for metals in sediment at the reduced flow area are 

presented in Table 4.3.3. Of the 18 metals detected, the following 2 metals of 

interest to the Sutvey were below the CRDL in both samples: cadmium and 

lead. Of the metals of interest detected, barium ranged from 83 to 98 mg/kg; 
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beryllium, 7 ta 7 . 7  mg/kg; chromium, 7 7 to 19 mg/kg; copper, 7% ta 76 mg/kg; 

mercury, 0.95 to 7.7 mg/kg; nickel, 75 to 7 7 mglkg; and zinc, 39 to 52 mg/kg. 

Analytical data for metals in sediment at the pond inlet are presented in Table 

4.3.3. Of the ‘19 metals detected, one metal of interest io the Survey, lead, was 

below the CRDL in both samples. Of the metals of interest detected, barium 

ranged from 87 io 96 mg/kg; beryllium was 7. 7 mglkg; cadmium, 0.94 mg/kg; 

chromium ranged from 77 to 23 mg/kg; copper, 54 to 62 mglkg; mercury, 3.6 to 

4.7 mg/kg; nickel was 21 mg/kg; silver, 1.9 mg/kg; and zinc ranged from 58 to 

65 mg/kg 

Toxic metals of interest not listed in Table 4.3.3 were below the IQL for the 

samples Itesteb. 

PCSs and other extractables. MA. PCBs//pesticides aliqerots were not 

colleeted/analyzed per 696% HQ directive. 

Volatile organics. Methylene chloride was detected in sample IN577023 in a 

concentration estimated at 2 ppb. 

Radiochemistry. Anajytical data for radiochemistry are given in Table 4.3.3. 

Four sediment samples from the ICPP Percolation Pond 2 contained the following 

ranges of concentration of radionuclides in pCi/kg: gross alpha, 9,600 to 53,000; 

gross beta 78,000 to 360,000; tritium, 700 to 7,500; potassium-40, 79,000 to 22,000; 

cobalt-60, 320 tu 7,700; total strontium, 500 to 2,500; ruthenium-706, 7,700 to 

36,000; antimony-725, 0 to 34,000; cesium- 734, 7,400 to 78,000; cesium-137, 20,000 

to 200,000; cerium- 144, 7,200 to 24,000; europium- 154, 0 to 3,300; europium- 155, 

780 to 7,400; thorium-228, 500 to 580; thorium-230, 400 to 800; thorium-232, 650 

to 1,200; plutonium-238, 27,000 to 82,000; and plutonium-239, 7,800 to 5,300. In 

addition, from 940 tu 1,100 ug of uranium per kg of sediment were found. 

Iodine- 731 was below the instrument detection level. 
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Request 518: 

Anions atxi cv . anide. The anaiyiical results for anions are shown in Table 4.3.3. 

Two subsoil samples showed chloride at 9.7 and 5 4  rng/kg, fluoride at 2.4 and 

1.2 mg/kg, nitrate-N at 0.79 and 2,O mg/kgf and sulfate at 17 mg/kg. 

Metals. haljrtcal data for metals in sol1 are pamented in Table 4.3.3. Of the 

78 metals detected, the foS&wing 2 metals of interest to the Survey were below 

the CRDL in both samples: antimony and lead. Of the metals of interest 

detected, barium ranged from 141 to 157 rng/,g; bwyMurn was 1.1 mg/kg; 
chromium ranged from 62 to 16 rng/kg; copper, 16 to 17 mglkg; mercury, 0.04 to 
0005 rng/kg; nickel, 18 to 23 mg/kg; and zinc, 49 to 52 mg/kg. 

Taic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

PCBs and o the$ extractables. NA. PCBs/pesticides aliquots were not 
collected/analyzed per DOE HQ directive. 

Volatile oraanics. NA. Volatiles aliquots were not collectible. 

Radiochemistry. Analytical data for radiochemistry are given in Table 4.3.3. 

Two soil samples from ICPP Percolat/on Pond 2 contained the following 

radionucjide concentrations in pCi/kg: gross alpha 5,200 and 5,600; gross beta 
5,700 and 6,000; tritium, 1,800 and 2,600; potassium-40, 19,000 and 22,000; total 
strontium, 150 and 330; thorium-228, 510 and 590, thorium-230, 320 and 380; 

thorium-232, 460 and 540; and plutonium-238, 0 and 19. Iodine-131 was below 
the instrument detection level. 
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Request 519: 

Anions and cvanide. The analytical results for anions are shown in Table 4.3.3. 

The two samples from the inlet area contained chloride at 67,000 and 59,000 

ug/L, fluoride at 2,100 ug/L, nitrate-N at 2710 and 2940 ug/L, ortho-phosphate-P 
at 2350 and 1790 ug/L, and sulfate at 350rQO0 wg/L At both the reduced flow 

and outlet areas, the concentrations of anions, with the exception of nitrate-N, 

remained similar to that ab the inlet. The nitrate-N concentration was about an 

order of magnitude lower at the redwced flow and outlet areas. 

Metals. Analytical data for metals in susf%ce water at the seduced flow area are 

presented in Table 4.3.3, 8% the 16 metals detected, the following 6 metals of 

interest to the Survey were below the CRDL in both samples: barium, be!yllium, 

copper, mercury, nickel, and silver, Of the metals of interest detected, 

chromium ranged from 19 to 187 ug/b and sine was I 16 ug/L 

Analytical data for metals in surface water at the pond inlet are presented in 

Table 4.3.3. Of the 13 metals detected, the following 4 metals of interest to the 

Survey were below the CWDL in both samples: barium, beryllium, mercury, and 

zinc. Of the metals of interest detected, chromium ranged from 15 to 16 ug,/L. 

Analytical data for metals in surface water ab the pond outlet are presented in 

Table 4.3.3. Of the 13 metals detected, the following 4 metals of interest to the 

Suwey were beow the CRB& in bath samples: barium, beryllium, mercury, and 

zinc. Of the metals of interest detected7 chromium was 14 ug/L. 

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

PCSs and other extractables. NA. PCBs/pesticides aliquots were not 

collected/analyfed per DOE NQ directive. 
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3s were detected in four samples and one 
compound was detected in each of the remaining two surface water samples for 
this request. Methylene chloride was the compound detected in all si% samples, 
but it was above the quantitation limit in only one sample, where it was given 

as 6 ppb. Toluene was detected in one sample in an estimaied concentration of 
4 ppb. Acetone appeared in three samples, with concenirations as high as 140 
ppb  in sample IN5 19070. 

Radiochemistty. Six 
surface wafer samp/es from the AAIL-W Disposal Pond contained the following 
ranges of radionucfide concentraiions in pCi/'r gross alpha, 1 to 24; gross beta, 
0 to 60; trhYurn, 6,600 to 7,200; cobalt-60, 0 to 3.8; and cesium-137, 0 to 6.2. 

Recount of the samples show that over 94% of the total strontium was 
strontium-90. 

Analytical data for radiochemistry are given in Table 4.3.3. 

Anions. and c vanid?. The analytical results for anions are shown in Table 4.3.3. 

The two samples of sediment from the inlet contained chloride at 44 and 34 

rng/kg, fluoride ai 9 and 9.1 mg/kg, and sulfate at 270 and 470 mg/kg. At the 
reduced flow area, the chloride was 22 and 33 mg/kg, fluoride was 6.6 and 8.7 

rng/.gf nitrate4 was 0.27 and 0.25 mg/kg, and suifate was 1,800 and 3,300 
mg/kg. At the outlet area the chloride was 27 and 36 rng/kg, fluoride was 6.7 
and 6.8 mg/kg? nitrate-PI was 0.23 and 0.70 mg/kg, ortho-phosphate-P was 0.42 

and 0.39 mg/kgT and sulfate was 550 and 290 mg/kg. The most notable 
difference in distribution was the higher sulfate content in the sediment at the 

reduced flow area; this is not surprising because the inlet and outlet areas are 
relatively cfose to each other, and the reduced flow area is across the pond from 

these two sites. 

Metals. Analytical data for metals in sediment at the reduced flow area are 
presented in Table 4,3.3. Of the 19 metals detected, lead was the only metal of 
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intefest to the Survey below the CRDL in both samples. Of the metals of 
interest detected, barium ranged from 149 to 242 mg/kg; beryllium, 1.6 to 1.9 

mg/kg; cadmium, 0.88 to 1.1 mg/kg; chromium, 778 to 956 mg/kg; copper, 30 to 

37 mg/kg; mercerfy, 0. 17 to 0.42 mg/kg; nickel, 20 to 25 mg/kg; silver, 3.3 to 8.6 

mg/kg; and zinc? 224 to 272 mg/kg. 

Analytical data for metals in sediment at the pond inlet are presented in Table 

4.33. Of the 19 metak detected? the following 2 metals of interest to the 

Survey were Below the CRDL in both samples: cadmium and lead. Of the 

of interest detected, barium ranged from 749 to 186 mg/kg; befyllium, 1.7 

to 2-2 mg/kg; chromium, 48 to 52 mg/kg; copper, 21 to 36 mg/kg; mercury, 6.18 

to 0.23 mg/kg; nickd, 22 to 29 mg/kg; silver was 9.6 mg/kg; and zinc ranged 

from 1 13 to 170 rng/kg. 

Analytical data for metals in sediment at the pond outlet are presented in Table 

4.3.3. Of the 19 metals detected, the following 2 metals of interest to the 

Survey were below the CRDL in both samples: cadmium and lead. Of the 

metals of interest detected, barium ranged from 122 to 130 mg/kg; befyllium was 

1.6 mg/kg; chromium ranged from 24 to 25 mg/kg; copper was 13 mg/kg; mercury 

ranged from 0.07 to Q.09 mg/kg,= nickel, 16 to 19 mg/kg; silver, 3.4 to 4.2 mg/kg; 

and zinc, 65 to 68 mg/kg. 

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

PCBs and other extraciables. NA. Although collected, no PCBs/pesiicides 

a/iqusts were analyzed per DOE HQ directive. 

Vslatiie organics. Four 
volatile organic compounds were detected in three of the samples, three 

compounds were detected in two of the samples, and seven were detecied in the 

remaining sample (IN52805 I ) .  Chloroform was detected below the quaniitation 

There were six sediment samples taken for this request. 
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limit in two samples (estimated concentrations were 4 and 5 ppb). Methylene 
chloride ranged from 27 to 300 p p b  in all six samples. Toluene was detected 
below the quantitation limit in two samples (estimated concentrations were 3 and 

5 ppb). Some 7,7,7-trichloroethane was detected below the quantitation limit in 
two samples, and measured at 21 ppb in another. Some 2-butanone was present 
in all six samples, ranging from 99 to 200 ppb. 

Radiochemisfq. Six 
sediment samples from the ANL-W Disposal Pond contaihed the following ranges 
of radionuclide Concentrations in pCi/kg: gross alpha, 2,000 to 6,700; gross beta, 
2,800 to 25,000; tritium, 700 to 2,600; po&ssium-40, 72,000 to 76,000; cobalt-60, 
10 to 1,500; total strontium, 0 to 290; and cesium-137, 270 to 52,000. Recount of 

the samples show that over 94% of the total strontium was strontium-90. 

Analytical data for radiochemistry are given in Table 4.3.3. 

Request 521: Request deleted by DOE Survey team because the site was 
underlain by bedrock. 

Request 522: 

Anions and c vanid?. The analytical results for anions are shown in Table 4.3.3. 

Three samples each from tvvo ditches were analyzed for anions. In ditch 1 the 
chloride ranged from 8.3 to 14 rng/kg; fluoride from 3 to 4.8 mg/kg; nitrate4 
from 0.66 to 4.7 (with tbe third sample being 4.7) mg/kg; ortho-phosphate-P from 
0.49 to 0.82 mg/kg; and sulfate from 24 to 140 (with the third sample being 41) 

mg/kg. The samples from ditch 2 showed chloride ranging from 19 lo 37 mg/kg; 
fluoride from 4.2 to 7 mg/kg; nitrate4 fmm 7.32 to 2.1 (with the third being 
2.0) mg/kg; ortho-phosphate4 from 1. I to 5.5 mg/kg; and sulfate from 7 70 to 
620 (with the third being 160) mg/kg. Ditch 2 had higher concentrations of all 

the anions except nitrate-N. 

Metals. Analytical data for metals in soil are presented in Table 4.3.3. Of  the 

79 metals detected, lead was the only metal of interest to the Survey below the 
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CRDL in all six samples. Qf the metals af interest detected, barium ranged from 

157 to 273 mg/kg; beryllium, 1.5 to 2 mg/kg; cadmium, 1 to 1.9 mg/kg; chromium, 

15 to 66 mg/kg; copper, 13 to 59 mg/kg; mercury, 0.06 to 0.14 mg/kg; nickel, 20 

to 28 mg/kg; silver, 18% to 153 mg/kg; and zinc, 55 6s 139 mg/kg. 

Toxic metals of interest not listed in Table 4.3.3 were below the IDL for the 

samples tested. 

PC8s and other Wractables. NA- Although collected, no PCBs/pesticides 

aliquots were analyzed per DOE HQ request 

Vdatile oraanics. FOUR vdatile organic compounds were detected in each of 

three soil samples and five compounds were detected in each of the other three 

samples. Chloroform was detected below the guantitation limit in two of the 

samples (estimated at 3 and 4 ppb,L Methylene chlaride was detected in all six 

sampbes? ranging from 5Q to 210 ppb. Toluene was detected below the 

quantitation limit in two samples (estimated at 3 and 4 ppb). Measurable 

amounts of 1, 1, 1 -trichloroethane occurred in all six samples with concentrations 

ranging from 71 to 530 ppb. Measurable amounts of 2-butanone were also 

present in all samples with concentrations ranging from 700 to 180 ppb. A 

tentatively identified trimethyloctane was present in one sample (estimated at 49 

PPbh 

Radiochemisttv. Analytical data for radiochemistry are given in Table 4.3.3. Six 

soil samples from the ANL-W ditches contained the following ranges of 

radionuclide concentrations in pCi/kg: gross alpha, 3,300 to 4,000; gross beta, 

3,600 to 7,000; tritium, 400 to 2,600; potassium-40, 12,000 to 17,000; cobalt-60, 0 

to 95; total strontium, 0 to 100; and cesium-137, 0 to 1,100. Rinsate sample 

IN522075 contained in pCi/L: gross alpha, 6; gross beta, 4; tritium, 28,000; and 

total strontium, 72. Recount of the samples show that over 94% of the total 

strontium was strontium-90. 

4-238 



Draft - Do Not Cie 
BNEL Data Document 

Issue Date: September 1989 
Revision: 01 

Analytical Data Evaluation: 

Request 501: 

Anions and cva nide. Because the calibration verification of sulfate was 88%, the 
results may be biased low. The chloride concentration met all applicable quality 
assurance standards and the result is reliable. In this request, the nitrate-N was 
determined using the flow injection technique. Because this technique is 
especially suited for low concentrations of nitrogen, the results are reliable. 

Metals. Two metals of interest-chromiurn and zinc--were detected above either 
the CRDL or the IDL in the pond inlet samples for this request. Three metals 
of interest&romium, mercury, and zinc--were detected above either the CRDL 
or the 1DL in one pond outlet sample for this request. Two metals of interest-- 
chromium and zinc-were detected above eitber the CRDL or the 102, in the 
other pond outlet sample for this request. Two metals of interest-chromium and 
zinc-were detected above either the CRDL or the ID1 in the reduced flow area 
for this request. 

PCBs and o ther extractablG. NA. 

Volatile oraanicg. The only compound detected in four of the six samples was 
acetone in concentrations too small to measure but estimated at 9 ppb or less. 
Acetone was also always present in the blank. 

Radiochemistrv. 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 502: 

Anions and cv -anide. The spike recovery of nitrate-N was out of compliance, the 
recovery being 116%. One of the phosphate (IN502026) results and a nitrate 
(lN582037) result were at or below instrument detection limits of I mg/kg when 
the solution was analyzed. 

Metals. Eleven metals of interest--antimony, barium, beryllium, cadmium, 
chromium, copper, lead, mercury, nickel, silver, and zinc-were detected above 
either the CRDL or the ID% in the pond inlet samples for this requast Eleven 
metals of interest--antimony, barium, tsesylhm, cadmium, chromium, capper, lead, 
mercury, nickel, silver, and aim--were detected above either the CRDL or the 
IDL in the pond outlet samples far this request. Nine metals of interest- 
beryllium, cadmium, chromium, capper, lead, mercury, nickel, silver, and zinc-- 
were detected above either the CRDL 0% the 1DL in the reduced Row area 
samples for this request. 

PCBs and other extractable%. NA. 

Volatile oraanics. Methylene chloride, 1 ~ 1,1 -trichloroethane, and toluene were 
present in all 8r most of the sediment samples BOP this request. All measured or 
estimated concentrations of these compounds were less than 500 ppb. All toluene 
concentrations were below the quantitation limit and are, therefore, estimates. 
TICS were always 110 ppb 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 503: 

Anions and cva nide. The calibration verifications for chloride, fluoride, and 

nitrate4 all exceeded compliance; the recoveries were 118%, 125%, and 11 5% for 
the three anions, respectively. Nitrate4 also was out of compliance for spike 
remvery; the recovery was 130%. 

Metale. Seven metals of interest-barium, beryllium, chromium, copper, mercury, 
nickel, and zinc--were detected above either the CRDL or the IDL for this 
request. 

PCBs and o ther extractables. NA. 

Volatile oraanicg. Benzene, chlorobenzene, chloroform, and toluene were 
detected in sample 1N503038. Methylene chloride was detected below the 
quantitaiion limit in the other sample and was also detected in the blank, but 
was not in sample lN503038. Some l,l,l-trichloroethane was detected in both 
samples in concentrations of 130 ppb 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 
reliabje. 

Request 504: 

Anions and cvanidg Because the chloride spike recovery was out of compliance 
(the recovery being 115% for this SDG), the results could be biased high. The 
calibration verification for sulfate was 83%; in this case, the result could be 
biased low. The nitrate4 results met all quality assurance standards except 
that laboratory controls were not run; the results are reliable. 
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Metals. 
for this request. 

Na metals of interest were detested above either the GRDb or the IDL 

Volatile organics. Toluene was detected below the quantitation limit in all six 
samples. Methylene chloride was detected below the quantitation limit in one 
sample. Otherwise, no volatile organic compounds were detected in these 
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. 

Anions and cva nide. The calibration verification for the SDG associated with 
these samples showed all of the anions being out of compliance. The following 
percentage recoveries were experienced: chloride, 1 12%; fluoride, 1 1 1 %; nitrate- 
N, average of 125%; ortho-phosphate, 121%; and suifate, 78%. With the 
exception of sulfate, which would be biased low, the remaining anion results 
would be biased high. 

Metal%. At the reduced flow area, eight metals of interest--barium, chromium, 
capper, lead, mercury, nickel, silver, and zinc--were detected above either the 
CRDb or the ID$ for this request. At the inlet, eight metals of interest-- 
barium, beryllium, chromium, copper, mercury, nickel, silver, and zinc--were 
detected above either the CRDL or the IDL for this request. At the pond still 
area, nine metals of interest--barium, beryllium, cadmium, chromium, copper, 
mercury, nickel, silver, and zinc-were detected above either the CRDL or the 
1Dk for this request. 
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Volatile organics. Methylene chloride was detected in some samples (always 7 
ppb or less). 

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

Request506: 

Anions and cvanide. The calibration verification of fluoride was out of 
compliance; the recoveries were 75 and 115%. The recoveries should not be 
averaged, which would resuit in an acceptable 95%. The sulfate calibration 
verification was out of compliance, the recoveries being 112 and 89%. The 
nitrate4 spike recovery was 129%. 

Metalsi. Seven metals of interest--barium, beryllium, chromium, copper, mercury, 
nickel, and zinc--were detected above either the CRDL or the IDL for this 
request. 

Volatile oraanicg. Toluene was detected at 7 ppb in one sample. 

Radiochemistq Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
results were within 70% of their true value, radioiogical data are considered 
reliable. 

Request 507: 

Anions and cva nide. The calibration verification of sulfate was out of 
compfiance, and the recovery was 80%, which would bias the results low. The 
spike recovery of nitrate-N was 12276, which would bias the results high. The 
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fluoride and chloride were in compliance for all the quality assurance standards 
except laboratory contrds, which were not run, and their results are reliable. 

Metals. At the reduced flow area, four metals of interest-barium, beryllium, 
chromium, and mercury-were detected above either the GRDL or the IDL for 
this request. At the pond inlet, one metal of interest--mercury--was detected 
above either the CRDL or the IDL for this request. 

PC5s and other extractab les. Aroclor 1260 was detected in samples from the 
water and sediment of this pond. Concentrations were as high as 1800 ppb in 
one of the sediment samples. 

Volatile oraanics. Methylene chloride was detected in estimated concentrations 
of 1 ppb in Ws of the four samples. 

Radiochemistw~ 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. 

Anions and cy ~ anide. The calibration verifications of fluoride, nitrate-N, and 
sulfate were out of compliance. The recovery was 89% for fluoride, averaged 
116% for nitrate-N, and averaged 83% for sulfate. The results for fluoride and 
sulfate would be biased low, and for nitrate biased high. The chloride analysis 
was in compliance with quality assurance standards except that laboratory 
controls were not run. The chloride results are reliable. 

Metals. At the reduced flow area, four metals of interest-barium, chromium, 
lead, and mercury-were detected above either the CROL or the IDL for this 
request. At the pond inlet, five metals of interest--barium, chromium, copper, 
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lead, mercury, and zinc--were detected above either the CRDL or the IDL for 
this request. 

PCBs and other extractab le$. 
water and sediment of this pond. 
one of the sediment samples. 

Aroclor 1260 was detected in samples from the 
Concentrations were as high as 1800 ppb in 

Volatile oraani-. 
in three samples and in the method blank for two of the samples. 

Methylene chloride was detected below the quantitation limit 

Wadiochemistrv. 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 509: 

Anions and cvanide. For samples IN3509012 and -023, the calibration verification 
was out of compliance for fluoride and sulfate for the associated SDG: the 
recoveries were 75 and 115% for fluoride, and 112 and 89% for sulfate. These 
values cannot be averaged for recoveries because averaging would place them in 
compliance; hence, samples could be biased high or low depending on which 
detector system or on which day they were analyzed. For the other sample, the 
calibration verification was out of compliance for chloride, fluoride, and nitrate- 
N. The recoveries were 118% for chloride, an average of 125% for fluoride, and 
an average of 115% for nitrate-N; for this sample, the three anions are biased 
high. The spike recoveries for the nitrate-N were 129% for the two samples of 
the same SDG and 130% for the other; the results for all the nitrate4 are 
biased high. 
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Metals. Eight metals of interest--barium, beryllium, chromium, copper, mercury, 
nickel, silver, and zinc--were detected above either the CRBL or the IBL for 
this request. 

P68s and other extractable$. NA. 

Volatile oraanicq. Methylene chlsride was identified in both samples and in the 
blank. Same 1 , 1 ,l -trickloroethane was identified in both samples. All 

concentrations were measured or estimated at less than 55 ppb. No TlCs were 
noted. 

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. 

Anions and cyanide. The total of four samples were analyzed under three 
different SBGs. Under SDG 1N510015, non-compliance was noted for chloride for 
spike recovery and nitrate-N for calibration verification, duplicate analysis, and 
8 holding time which exceeded 3 days. Under SDG IN510048, nitrate-N was out 
sf compliance for calibration verification and a holding time which exceeded 6 

days. In SDG lN510026, spike recovery of chloride, nitrate-N, and sulfate and 

calibration verification of nitrate4 and sulfate were out of compliance. Only 
fluoride results at the inlet are reliable. 

Metals. At the reduced fbw area, two metals af interest-mercury, and zinc- 
were detected above either the CRDL or the 1Db for this request. At the pond 
inlet, five metals of inter-est--tsaricrrn, chromium, copper, silver, and zinc--were 
detected above either the CRBi  or the IBL for this request. 
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Volatile oraani=. Other than 11 ppb of acetone in one sample, no volatile 
organic compounds were detected. 

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 51 1: 

Aninns and cv anide. 
except that laboratory controls were not run. All results are reliable. 

All the anion anaiysis met the quality assurance standards 

Metals. Nine metak of interest--barium, beryllium, cadmium, chromium, copper, 
mercury, nickel, silver, and zinc--were detected above either the CRDL or the 
SOL for this request. 

Volatile organics. Methylene chloride was identified in twa of three samples 
and also in the blank. The measured or estimated concentration of methylene 
chloride was 11 ppb or less. 

Radiochemistrv. 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 512: 

Anions and cvanide. For two samples analyzed in SDG IN512028, the fluoride 
and nitrate4 were out of compliance regarding the calibration verification; the 
fluoride recovery was 112% and the nitrate-N recovery was 11 1%. For the other 
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sample, only the fluoride was out of compliance regasding calibration 
verification; the fluoride recovery was 114%. The chloride and sulfate results 
met quality assurance standards except that laboratory controls were not run; 
these anions results are considered reliable. The fluoride and nitrate results are 
usable because the noncornpliances are of the same magnitude. 

Metals. Seven metals of interest--4arium, beryllium, chromium, copper, mercury, 
nickel, and zinc-were detected above either the CRDL or the IDL for this 
request. 

Volatile oraanics I Chloroform, methylene chloride, toluene, and 1 , 1 , 1 - 
trichloroethane were identified in at least one of these soil samples. 
Concentrations were always 43 ppb 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 513: 

Anions and cvanide. For the four samples from the two sites, all the analysis 
were out of compliance regarding spike recovery. The following recoveries were 
found; chloride, 1 16%; nitrate, 129%; sulfate, 83%; and ortho-phosphate-P, 82%. 
Chloride and nitrate-N results are biased high, and sulfate and ortho phosphate-P 
results are biased low. In addition, the calibration verifications of nitrate-N and 
sulfate were 117% and €3996, respectively. This might further bias the nitrate-N 
values high and the sulfate values low. 

Metals. One metal of interest-zinc--was detected above either the CRDL or 
the IDL for this request. 
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PCBs and ot her extractab la. NA. 

Volatile oraani-. Two volatile organic compounds, acetone and toluene, were 
. identified, but neither were detected in all four samples. No concentrations 

exceeded 14 ppb. 

Radiochemistry. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were ais0 determined. Because control sample 
results were within 10% of their true value, radiological data are considered 
reliable. 

Request 514: 

Anions and cya nide. Only nitrate was out of compliance in the four sediment 
samples. The spike sample recovery for this SDG of all four samples was 116%. 
Chloride, fluoride, and sutfate met all quality assurance standards except that 
laboratory controls were not run. The results are reliable. 

Metal$. At the reduced flow area, seven metals of interest--barium, beryllium, 
cadmium, chromium, copper, nickel, and zinc--were detected above either the 
CROL or the 1DL for this request. At the pond inlet, six metals of interest-- 
barium, beryllium, chromium, copper, nickel, and zinc--were detected above either 
the CflDL or the IDL for this request. 

PCBs and other extractableg. NA. 

Volatile orQanic3. Methylene chloride and toluene were detected in some samples 
and also in the blank. Concentrations of those compounds were always 15 ppb 
or less. Some l,l,l-trichioroethane was present at 26 ppb or less in all four 
samples and also in the blank. There was 2-butanone in all four samples in 
concentrations ranging from 110 to 23Q ppb. 
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Radiochemistry. Radiological instrumentation was calibrated daily. instrument 
backgrounds and efficiencies were also determined. Because control sahnple 
results were within 10% of their true value, radislogical data are considered 
reliable. 

Request 515: 

Anions and cvanide. Results which were out of compliance were spike recovery 
of nitrate-N at 131% and the calibration verification of fluoride at 114%. These 
nonctarnpliances would bias the results high for nitrate-N and fluoride. Chloride 
and sulfate results met all quality assurance standards except that laboratory 
controls were not run. The results are reliable. 

Metals. Six metals of interest-barium, beryllium, chromium, copper, nickel, and 
zinc--were detected above either the CRDb or the ID$ fer this request. 

PCBs and other extractables. NA. 

Volatile organics. Chloroform, methylene chloride, and 1 , 1 , l  -trichloroethane were 
all identified in both sf these soil samples. Chloroform was below the 
quantitation limit in both samples. Methylene chloride was below the 
quantitation limit in one sample and 13 ppb in the other. The l , l , l -  

trichloroethane was 25 or 26 ppb. 

Radischemistw. Radiological instrumentatian was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Eaecause control sample 
results were within 18% of their true value, radiological data are considered 
reliable. 
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Request 516: 

Anions and cv _anide. Both calibration verification and spike recovery were out of 
compliance for nitrate-N and sulfate. In each anion case, the direction of the 
non-compliance was the same: recovery of 113% for calibration verification and 
124% for spike recovery for nitrate-N, and recovery of 85% for calibration 
verification and 81% for spike recovery for sulfate. Thus, the nitrate4 results 
may be biased high and the sulfate results may be biased low. Fluoride 
concentrations are at or below instrument detection level. 

Metals. At the reduced flow area, one metal of interest--mercury--was detected 
above either the CRDL or the IDL for this request. At the pond inlet, four 
metak of interest-chromium, copper, mercury, and zinc--were detected above 
either the CRDL or the fDL for this request. 

Volatile oraanicg. 
for this request. 

No volatile organic compounds were reported in the samples 

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

Request 51 7: 

Anions and cv _anide. The four sediment samples were analyzed with two SDGs. 

For SDG IN50801 1 , samples were out of compliance in calibration verification. 
Recoveries were: fluoride, 89%; nitrateN, 1 16%; ortho-phosphate-P, 87%; and 
sulfate, 83%. Thus, for the two samples associated with this SDG, the results 
are may be biased high for nitrate-N but low for fluoride, phosphate, and 
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sulfate. For SDG IN517045, samples were out of compliance in calibration 
verification and spike recovery. Calibration Verification recoveries were: 
chloride, 116%; nitrate-N, 119%; and sulfate, average 81%. Spike recoveries were: 
nitrate-bl, 116%; and sulfate, 70%. Thus, nitrate-N results may be biased high 
and on8 of the chloride (SDG517045) results may be biased high. Fluoride, 
ortho-phosphate, and sulfate results are biased low. 

Metals. At the reduced flow area, seven metals of interest--barium, beryllium, 
chromium, copper, mercury, nickel, and zinc-were detected above either the 
CRBL or the IBL for this request. At the pond inlet, nine metals of interest- 
barium, beryllium, cadmium, chromium, copper, mercury, nickel, silver, and zinc-- 
were detected above either the CRDL or the ID% for this request. 

PCBs and other extractabiez. NA. 

Volatile organics. Methylene chloride was detected below the quantitatian limit 
in one sample. 

Radiochemistrv. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
results were within 18% of their true value, radiological data are considered 
reliable. 

Request 51 8: 

Anions and cvanide, Calibration verification was out of compliance for fluoride 
and nitrate-N. For fluoride, the recovery was 112% and for nitrate-N the 
recovery was 111%. Chloride and sulfate met all quality assurance standards 
except that laboratory controls were not run. The results are reliable. 
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Metalg. Seven metals of interest--barium, beryllium, chromium, copper, mercury, 
nicket, and zinc--were detected above either the CRDL or the 1DL for this 
request. 

m s  a nd other extractab les. NA. 

- 
yolatile nruanim. 
for this request. 

No volatile organic compounds were reported in the samples 

Radiochemistrv. Radiollogical instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
results were within 
reliable. 

Request 519: 

Anions and cya nide, 
- For SDG lN404016, 

- 

1OOh of their true value, radiological data are considered 

Two SDGs were associated with the samples of this request. 
the noncompliances inciude fluoride spike recovery at 84.5%, 

sulfate cafibration verification at 86%, nitrate duplicate variation at 20%, and 
ortho-phosphate duplicate variation at 27%. For SDG IN40901 1, the 
noncompliances, include chloride spike recovery at 1 15% and sulfate calibration 
verification at: 83%. 

- 

Metals. At the reduced flow area, two metals of interest-chromium, and zinc- 
were detected above either the CRDL or the IDL for this request. At the pond 
inlet and outlet, one metal of interest--chromium-was detected above either the 
CRDL or the IDL for this request. 

PCBs and other extractables. NA. 
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Volatile organics. Methylene chloride was above the quantitation limit in only 
one sample at 6 ppb. Toluene was detected in one sample in an estimated 
concentration of 4 ppb. Acetone appeared in three samples, with concentrations 
up to 140 ppb in sample IN519070. 

Radicxhemistry. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
results were within 16% of their true value, radiological data are considered 
reliable. 

Anions and cvanide. The nitrate4 results are biased high because 
noncompliance includes a spike recovery of 122% and a calibration verification 
average of 117%. in addition, the calibration verification of sulfate was 79%, 
which would bias the results low. 

Metals. At the reduced flow area, nine metals of interest-barium, beryllium, 
cadmium, chromium, copper, mercury, nickel, silver, and zinc-were detected 
above either the CWDL or the IO$ for this request. At the pond inlet and 
outlet, eight metals 0% interest--barium, beryllium, chromium, copper, mercury, 
nickel, silver, and zinc-were detected above either the CRDL or the IDL for 
this request. , 

P68s and other extractabies. NA. 

Volatile oraanicg. Chloroform was detected below the quantitation limit in two 
samples. Methylene chloride was always less than 300 ppb. Toluene was below 
the quantitation limit in two samples. Measured or estimated concentrations of 
1 , l  , l  -trichloroethane were always 21 ppb or less. Some 2-butanone was present 
in all samples, ranging from 97 to 280 ppb. One TIC occurred in one sample. 
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Radiochemistry. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
results were within 10% of their true value, radiological data are considered 
reliable. 

Request521: NA. 

Request 522: 

Anions and cva ni&. The calibration verification was out of compliance for 
nitrate4 and sulfate; for nitrate-N, the recovery was 118%, and for sulfate, it 
was 79%. For nitrate-N, 
the results may be biased high, and for sulfate, the results may be biased low. 

In addition, the spike recovery for nitrate-N was 125%. 

Metals. Nine metals of interest--barium, beryllium, cadmium, chromium, copper, 
mercury, nickel, silver, and zinc-were detected above either the CRDL or the 
IBL in ditch 2. 

PCBs a nd other extractables. NA. 

Volatile oruanics. Chloroform and toluene were detected below quantitation 
limits in some samples. Methylene chloride was measured in all six samples 
(always 210 ppb or less). Measurable amounts sf 1 1 I 1 -trichioroethane also 
occurred in all six samples (always 530 ppb or less). Measurable amounts of 2- 
butanone were also present in all samples (always 180 ppb or less). 

Radioche mi s t y  t . - 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 timitations and Qualifications 

Data Quality Level: 

Request 501: 
The overall analytical Quality Level rating is I .  

The sampling design and field sampling are rated Quality Level I. 

Request 502: 
The overall analytical Quality Level rating is 1. 

The sampling design and field sampling are rated Quality Level I .  

Request !XI3 
The overall analytical Quality Level rating is I .  

The sampling design and field sampling are rated Quality Level I. 

Request 504: The sampling design and field sampling are rated Quality bevel II. 
The overall analytical Quality Level is I. 

Request 505: 

The overall analytical Quality Level rating is I. 
The sampling design and field sampling are rated Quality Level I .  

Request !36: 
ratted Quality Level II. The overall analytical Quality Level rating is I. 

The sampling design is rated Quality Level I; the fielld sampling is 

Request 507: The sampling design is rated Quality Level I because the level of 
the pond varied over time and with operations and no prediction could be made 
of the pond’s status during sampling. The field sampling is rated Quality Level 
I. The overall analytical Quality Level rating is I. 

Request 508: 
rated Quality Level 11.  The overall analytical Quality Level is I. 

The sampling design is rated Quality Level I ;  the field sampling is 

Request 509: The sampling design and field sampling are both rated Quality 
Level I .  The overall analytical Quality Level rating is !I. 
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Request 510: 
Level 1. The overall analflcal Quality Level rating is 1. 

The sampling design and field sampling are both rated Quality 

Request 511: 
Level 8 .  The overall analyticai Quality Level rating is 1. 

The sampling design and field sampling are both rated Quality 

Request 512: 
Level I .  The overail analytical Quality Level rating is I. 

The sampling design and field sampling are both rated Quality 

R e q u e s t  513: Jhe sampling design and field sampling are both rated Quality 
bevel I. The overall analytical Quality Level rating is I .  

Request 514: 
is rated Quality Level I!. The overall analytical Quality Level rating is II. 

The sampling design is rated Quality Level I. The field sampling 

Request 515: The sampling design and field sampling are both rated Quality 
Level 1. The overall analytical Quality Level rating is I .  

- 

Request 516: 
is rated Quality Level 11. The overall analytical Quality Level rating is I. 

The sampling design is rated Quality Levei I. The field sampling 

Request 517: 
is rated Quality Level II. The overall analytical Quality Level rating is I. 

The sampling design is rated Quality Level 1. The field sampling 

Request 518: 
The overall analytical Quality Level rating is 1. 

The sampling design and field sampling are rated Quality Level I .  

Request 519: 
Level I. The overall analytical Quality Level rating is I. 

The sampling design and the field sampling are both rated Quality 
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Request 520: The sampling design and the field sampling are both rated Quality 
Level 1. The overall analytical Quality Level rating is I. 

Request 526: No rating can be assigned because this request was deleted and no 
samples were collected. 

Request 522: The sampling design and the field sampling are both rated Quality 
Level 1. The overall analytical Quality Level rating is I. 

Request 501: Bath She sampling design and field sampling were rated Quality 
Lwei 9 .  

Request 502: Bath the sampling design and the field sampling were rated Quality 
Levell I]. The absence of field measurements for the sediment was a result sf 
prudent health physics recommendation. 

Request 503: Bath the sampling design and the field sampling were ratted Quality 
bevel 1. Although the plan requesting slant auguring for the subsoil samples was 
nat implementable because of equipment shsrtcsmings, the principle is sound. 

WequeS 504: The field measurements were taken only once. The identical data 
reported for the remaining samples, including the time of sampling, are strong 
evidence for this conclusion. For this reason, the field sampling is rated 
Quality Level II. 

Request 505: Both the sampling design and field sampling are rated Quality 
Level I. 

Request 335: The ratting of Quality Level Il far the field sampling is due to non 
recording of the temperature for the field measurement. 
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Request 507: 
Level 1. 

Both the sampling design and the field sampling are rated Quality 

Request 508: The field measurements of pH and temperature were not recorded. 
The field description of observing "white calcium carbonate" would make the 
sediment alkaline in pH. Because samples were collected for analysis, the rating 
is Quality Level II. 

Request 509: A rating of Quality level I is assigned to field sampling in spite 
of the oversight in not taking the temperature immediately. This can be 
considered a minor error which would not affect the analyses, except for 
vofatiles which would have been a separate sample. 

Request 510: Both the sampling design and the field sampling were rated Quality 
Level I, although the number of samples were less than originally planned. It 
could not be predetermined that the water level at the time of sampling would 
be much lower than anticipated. 

Request 511: Both the sampling design and the sampling were rated Quality 
Level 1. The reduced number of samples reflects the absence of an outlet area. 

Request 512 Both the sampling design and the sampling were rated Quality 
Level 1. The reduced number of samples was due to encountering refusal at one 
of the auguring sites. 

Request 513: Both the sampling design and the sampling were rated Quality 
bevel I. The reduced number of samples was due to absence of an outlet zone 
and the shallowness of the pond. 
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Request 514: Although measurements of pH and temperature were nat recorded, 
samples were collected for laboratory analysis. Therefore, field sampling was 
assigned a Quality bevel I!.  

Request 515: Both the sampling design and field sampling were Quality Level I. 

Request 516: The basis far the Quality bevel II assignment for the field 
sampling is that the pond had an outlet and Fig. 4.3p shows a flow direction of 
the water that suggests that outlet samples could have been taken near the 
overflow pipe. 

Request 517: The Quality Level I I  assignment is based on the justification far a 
Quality Level of II for Request 516; that is, the pond had an outlet and the 
outlet area could have been sampled. 

Request 518: Both the sampling design and field sampling were Quality Level 1. 

Request 519: Both the sampling design and the fielid sampling were rated Quality 
bevel I .  

Request 520: 
Level I .  

Both the sampling design and the field sampling were rated Quality 

Request 521 : NA. 

Request 522: Both the sampling design and the field sampling were rated Quality 
Level I .  
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Request 501: 

Anions and cvan ide. The data Quality Level for anions is II mainly due to 
noncompliance of calibration verification and spike recovery. 

Metak. Analytical results for ICP metals were Quality Level I except for zinc 
at Quality Level Ill. For zinc, a positive value was observed in the preparation 
blank which was greater than the CRDL. The sample result was less than 10 
times the blank result, indicating the analyte detected may be due to 
contamination. Analyticai results for AA metals were Quality Level 1. 

PCBs and other extractables. NA. 

Volatile oraani=. The TCL data are listed as being of Quality Level I .  

Specifically identified TIC data have a Quality Level of 11, whereas all unknown 
TIC data are assigned a Quality Level of 111. Concentrations were often below 
quantitation limits and are considered estimates. 

Radiochemistry. Ail data are Quality Level I. 

Request 582: 

Anions and cvanide. The data Quality Level for anions is I1 mainly due to 
noncompliance of the spike recovery. 

Metals. Analytical results for ICP metals were Quality Level I. Analytical 
results for AA metals were Quality Level I ,  

PCBs and other extractables. NA. 
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Volatile oraanics. The overall TCL quality assessment is Quality bevel I. In 
addition, specifically identified %I@ data are of Quality Level I I  and unknown TIC 
data are of Quality bevel 111. Concentrations were sften tsei~w quantitation 
limits and are, therefore, considered estimates. 

Radiochemistrv. All data are Quality bevel 1. 

Anions and cv anide. The data QuaMy bevel for anions is II mainly due to 
noncarnplianee sf the calibration verification. 

Metals. Analytical results for ICP metals were Quality bevel I ,  except for 
antimony and zinc at Quality bevel I l l .  For antimony, the percent recovery for 
spikes was less than 30% and the reported sample result was positive. Data 
should be considered as confirmation of the qualitative presence of the analyte 
only. For zinc, a positive value was observed in the preparation blank which 
was greater than the CRDL and the sample result was less than 10 times the 
blank result, indicating the analyte detected may be due to contamination. 
Analytical results for AA metals were Quality Levee I. 

PCSs and other extractableg. 
recovesy of ail target spike compounds. 

The data are Quality bevel Ill due mainly to poor 

Volatile oraanics. TCL data are Quality Level I. Specifically identified TIC data 
have a Quality bevel of 11, whereas all unknown TIC data are assigned a Quality 
Level of 111. 

Radiochemistrv. All data are Quality Level I. 
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Request 504: 

Anions a nd cva nide. The data Quality Level for anions is It due to 

noncompliance of the calibration verification for sulfate and of the spike 
recovery for chloride. 

Metals. Analytical results for ICP metals and AA metals were Quality Level I .  

Volatile oraanics. The overall 7CL dab quality is Quality Level 1. Specifically 
identified TIC data have a Quality Level of 11, whereas all unknown TIC data are 
assigned a Quality Level of 111. Concentrations were often below quantitation 
limits. 

Radiochemistry. Ail data are Quality Level I. 

Request 505: 

Anions a nd cva ni&. The data Quality Level for anions is II due to 
noncompliance of all the anions in calibration verification. 

Metal$. Analytkal results for ICP metals were Quality Level I except for 
antimony at Quality Level 111. For antimony, the percent recovery for spike is 
less than 30% and the reported sample result is less than the IDL, indicative of 
severe analytical deficiencies. Analytical results for AA metals were Quality 
Level I .  

Volatile oraanicq. The overall TCL quality assessment for this sample data group 
is Qualrty Level I .  In addition, specifically identified TIC data are of Quality 
Level II and unknown TIC data are of Quality Level 111. For volatile organics, 
concentrations were often below quantitation limits and compounds were often 
identified in the blanks as well as in the samples. 
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Radiochemistry. All data are Quality Level I. 

Request 5-06. 

Anions and cv . anide. The data Quality Level far anions is I 1  due to 
noncompliance of calibration verification and spike recovery. 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony and dnc at Quality Level 111. For antimony the percent recovery for 
spikes was less than 30% and the reported sample result was positive. Data 
should be considered as confirmation of the qualitative presence sf the analyte 
only. For zinc, a positive value was observed in the preparation blank which 
was greater than the CRDL, and the sample result was less than 10 times the 
blank result, indicating the analyte detected may be due to contamination. 
Analytical results for AA metals were Quality bevel I. 

Volatile organics. Data are of Quality Level I .  

Radiochemistry. All data are Quality Level I. 

Request 507: 

Anions and cvanide. The data Quality Level for anions is I I  due to 
noncompliance of calibration verification and spike recovery. 

Metals. Analytical results for ICP metals were Quality Level I .  Analytical 
results for AA metals were Quality bevel I .  

PCBs and other extractables. The data are Quality Level I l l ,  due mainly to the 
extraction holding time being exceeded by 64 days. The only PCE3 detected was 
Aroclar-I 268, which is indicated as an exceptionally stable compound that should 
not be greatly affected by the longer holding time. However, matrix spiking 
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solution was mistakenly added to the sample, so the sample was used as the 
matrix spike and matrix spike duplicate. The levels of spiked compounds found 
corresponded well with what was spiked. 

Volatile ora-. Specifically identified 
TIC data have a Quality Level of 11, whereas all unknown TIC data are assigned 
a Quality Level of 111. Concentrations were often below quantitation limits. 

The overall TCL data quality is level 1. 

Radiochemistry. All data are Quality Levei I. 

Request 598: 

Anions a nd cva nide. The data Quality Level for anions is 11 due to 
noncompliance of calibration and verification. 

Metals. Analytical results for 1CP metals were Quality Level I except for zinc at 
Quality Level 111. for zinc, positive values were obtained for the calibration 
verification blank which were greater than the CRDL, indicative of severe 
analytical deficiencies. The data is unusable. Analytical results for AA metals 
were Quality Level I. 

PCBs and other extractab le$. The data are Quality Level 111 due mainly to the 
extraction holding time being exceeded by 65 days. The only PC8 detected was 
Aroclor 1260, which is indicated as an exceptionalty stable compound that should 
not be greatly affected by the longer holding time. However, matrix spiking 
solution was mistakenly added to the sample, so the sample was used as the 

matrix spike and matrix spike duplicate. The levels of spiked compounds found 
corresponded well with what was spiked. 

Volatile oraanicg. The overall TCL Quality Levei is I .  However, the tentatively 

identified compound 1,1,2-trichloro-l,2,2-trifIuoroethane was also present in the 
blank, and is, therefore, assigned Quality Level 111. Specifically identified TlC 
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data have a Quality Level of 11, whereas all unknown TIC data are assigned a 
Quality Levell of Ill. 

Radiochemistry. All data are Quality bevel I. 

Anions and cvanide. The data Quality Level far anions is I l l  due to 
noncompliance of calibration verification and spike recovery. No anion 
concentration was within compliance for all three samples. 

Metals. Anafytical results for IC$ metals were Quality bevel I except for 
antimsny and zinc at Quality Level 111. Fer antimony, the percent recovery for 
spikes was less than 30% and the reported sampde result was positive. Data 
shauld be considered as confirmatisn of the qualitative presence of the analyts 
only. Fsr zinc, a positive value was abserved in the preparation blank which 
was greater than the CRDL and the sample result was less than 10 times the 
blank result, indicating that the analyte detected may be due to contamination. 
Analytical results for AA metals were Quality Level I. 

PCBs and other extractables. NA. 

Volatile organics. Data are of Quality bevel I. Specifically identified TIC data 
have a Quality bevel of 11, whereas all unknown TIC data are assigned a Quality 
bevel of Il l .  

Radiochemistry. All data are Quality Level I .  
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Request 510: 

Anions and cvan ide. The data Qualtty Level for anions is Ill due to 
noncompliance of calibration verification, spike recovery, and holding time for 
nitrate-N. 

Metals. Analytical results for ICP metals and AA metals were QualQ Level 1. 

Volatile oraani=. Data are of Quality Level 1. Specifically identified TIC data 
have a Quality level of II, whereas all unknown TIC data are assigned a Quality 
Levei of 11 I. 

Radiochemistry. All data are Quality Level I. 

Request 51 1 : 

Anions and cy anide. The data Quality Level for anions is I .  All quality 
assurance standards except laboratory controls, which were not run, were 
satisfactorily met. 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony at Quality Level I l l .  For antimony, the percent recovery for spikes 
was less than 30% and the reposted sample result was positive. Data should be 
considered as confirmation of the qualitative presence of the analyte only. 
Analytical resuits for AA metals were Quality Level I. 

Volatile oraanicg. The overall quality assessment for this sample data group is 
level I. Specifically identified TIC data have a Quality Level of 11, whereas all 
unknown TIC data are assigned a Quality Level of 111. 

Radiochemistry. All data are Quality Level 1. 
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Request 51 2: 

Anions and cvanide. The Quality bevel for anions is II. Calibration verification 
were out of control for two of the four anions. 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony and zinc at Quality Level 111. For antimony, the percent recovery for 
spikes is less than 30% and the reported sample result is positive. The data is 
considered as confirmation of the qualitative presence of the analyte only. For 
zinc, a positive value was observed in the preparation blank which was greater 
than the CWDL, and the sample result was less than 10 times the blank result, 
indicating the anallyte detected may be due to contamination. Analytical results 
for M metals were Quality bevel I .  

Volatile organics. TCX data are Quality bevel II due to some -deviations from 
holding-time requirements. Specifically identified TIC data have a Quality Level 
of It, whereas all unknown TIC data are assigned a Quality Level of Ill. 

Radiochemistry. All data are Quality Level I. 

Request 513: 

Anions and cv -anide. Spike recoveries 
were all out of compliance for four of the anions quantified, and two of the 
calibration verifications were also out of compliance, 

The data Quality Level for anions is 111. 

Metals. Analytical results for ICP metals and AA metals were Quality Level I. 

PCBs and other extraetables. NA. 

Volatile organics. Phis sample data group was given an overall PCL data Quality 
Level rating of I. However, volatile organic compounds were often below 
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quantitation limits and also were frequently detected in the blank samples. 
Specifically identified ?IC data have a Quality Level of 11, whereas all unknown 
TIC data are assigned a Quality Level of 111. 

Radiachemistrv. All data are Quality Level 1. 

Request 514: 

Anions and cva nide. With the exception of spike recovery being out of 
cornpiiance by about WO~ and all the other quality standards being met, the data 
Quality Level for the anions is 1. 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony at Quality Level 11. For antimony, the percent recovery for spikes was 
within the range of 30 to 74% and the sample result is positive, indicating the 
possibility of false negatives. Analytical results for AA metals were Quality 
Level 1. 

Volatile orcanics. The sediment TCL data is given an overall quality ranking of 
1. Because 1,1,1 -trichloroethane, methylene chloride, and toluene were present 
in the blank, they should be interpreted with caution. Specifically identified 
T16 data have a Quality Level of IJ, whereas all unknown TIC data are assigned 
a Quality Level of I l l .  

Radiochemistry. All data are Quality Level I. 

Request 515: 
... 

Anions and cvanide. 
nitrate-N and calibration verification of fluoride were out of compliance. 

The data Quality Level for anions is II. Spike recovery for 
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Metals. Analytical results for ICP metals were Quality Level I except for 
antimony and zinc at Quality bevel 111. For antimony, the percent recovery for 
spikes is less than 38% and the reported sample result is positive. The data is 
considered as confirmation of the qualitative presence of the analyte only. For 
zinc, a positive value WEIS observed in the preparation blank which was greater 
than the CRDL, and the sample result was less than 18 times the blank result, 
indicating the analyte detected may be due ts contamination. Analytical results 
for AA metals were Quality Level A .  

PCBs and other extractables. NA. 

Volatile oraani@$. TCX data are Quality Level II due to same deviations from 
holding-time requirements. Specifically identified TIC data have a Quality Level 
of I ! ,  whereas all unknown TIC data are assigned a Quaiitgr Level af Ill. 

Radiochemistry. All data are Quality Level 1. 

. The data Quality bevel for anions is II. Spike recovery 
and calibration verification sd nitrate-N and sulfate were out sf compliance. 

Metals. Analytical results for 16P metals were Quality Level 1. Analytical 
results for AA metals were Quality Level I. 

PC8s and other extractables. NA. 

Volatile organics. 
for this request. 

No volatile organic compounds were detected in the samples 

Radiochemistrg6. All data are Quality Level I. 
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Request 517: 

Anions and cv -anide. 
compliance for all the quality assurance standards. 

The data Quality Level for anions is 111. No anion was in 

Metal%. Analytical results for ICP metals were Quality Level I. For zinc, 
positive values were obtained for the calibration verification blank which were 
greater than the CRDL, indicative of severe analytical deficiencies. The data is 
unusable. Analytical results for AA metals were Quality Level I. 

PCSs a nd other extract& les. NA. 

yolatile oraani-. Data from this SDG are Quality Level 1. For this request, 
only methylene chloride was detected in only one sample, and that was below the 
quantitation limit. Specifically identified TIC data have a Quality Level of I I ,  

whereas all unknown TIC data are assigned a Quality Level of 111. 

Radiochemistry. All data are Quality Level 1 .  

Request 518: 

Anions and cv anide. The data Quality Level for anions is 1. Although the 
calibration verifications for nitrate4 and fluoride were out of compliance, the 
recoveries were 11 2% and 1 1 1%, which were very close to the acceptable value of 
110%. 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony and zinc at Quality Level Ill. For antimony, the percent recovery for 
spikes was less than 30% and the reported sample result was positive. Data 
should be considered as confirmation of the qualitative presence of the analyte 
only. For zinc, a positive value was observed in the preparation blank which 
was greater than the CRDL, and the sample result was less than 10 times the 
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blank result, indicating the analyte detected may be due to contamination. 
Analytical results for AA metals were Quality Level I. 

PCBs and other extractableg. NA. 

Volatile sraanies. 
for this request. 

No volatile organic compounds were reported in the samples 

Radiochemistrv. All data are Quality Level I .  

Request 519: 

Anions and cv . anide. 
compliance for all the quality assurance standards. 

The data Quality bevel for anions is 111. No anion was in 

Metals, Analytical results for IC$ metals were Quality Level I except for 
arsenic at Quality Level II and silver at Quality bevel 111. For arsenic, the 
percent recovery far spikes was within the range 36 to 74% and the reported 
sample result is less than the IDL, indicating the possibility of false negatives. 
For silver, the calibration verification result was less than 90% and the element 
was not detected in the sample. The data are considered marginally usable. 
Analytical results for AA metals were Quality Level I. 

PCBs and other extractables. NA. 

Volatile oraanics. Concentrations were 
often below quantitation limits. Specifically identified TIC data have a Quality 
bevel of I I ,  whereas all unknown TIC data are assigned a Quality Level of 111. 

The overall TGb data is Quality Level I. 

Radiochemistry. All data are Quality bevel I .  
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Request 520: 

Anions and cya nide. Noncompliances 
included spike recovery of nitrate and calibration verification of nitrate and 
sulfate. 

The data Quality Level for anions is II. 

Metals. Andyticai results for lCP metals were Quality Level I except for 
antimony at Quality Level 111. For antimony, the percent recovery for spike is 
less than 30% and the reported sample result is less than the IDL, indicative of 
severe analytical deficiencies. Analytical results for AA metals were Quality 
Level I. 

PC8s and nther extractab les. NA. 

Volatile oraani-. Overall TCL data Quality Level is 1. The concentrations of 
1,1, I -trichloroethane were usually below the quantitation limit. Specifically 
identified TIC data have a Quality LeveJ of 11, whereas all unknown TIC data are 
assigned a Quality Level of 111. 

Radiochemistry. All data are Quality Level 1. 

Request 521 : This request was deleted. 

RequesP 522: 

Anions and cva nide. The data Quality Level for anions is 11. Noncompliances 
included spike recovery of nitrate and cafibration verification of nitrate and 
sulfate. 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony at Quality Level 111. For antimony, the percent recovery for spike is 
less than 30% and the reported sample resutt is less than the IDL, indicative of 
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severe analytical deficiencies. Analytical results far AA metals were Quaiity 
bevel 1. 

PCBs and other extractables. NA. 

Volatile oraani-. The overall TCL data are Quality bevel I .  Chloroform and 

toluene were each detected in only two samples, and were always below 
quantitation limits. Specifically identified TIC data have a Quality Level of 11, 
whereas all unknswn TIC data are assigned a Quality Level af 111. 

Radiochemistry. AH data are Quality Level 1. 
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figure 4.3.b. l R A  1952 Northernmost Warm Waste Pond (Request 502) 
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RequestNumber: 503 

8 

I 

8 

f-- * 
To Main Pan * 
of mm 
sedion IN503027 

8 

(W810 ; 
I * 
I 
I 

I 

I 
I 
I * 

. 
IN503038 : 
(grid 11) 0 ; 

I 

I 
I 

I 

I . 

- 

Figure 4.3~. TRA 1952 Northernmost Warm Waste Pond (Request 503) 
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figure 4.3cl. TRA Northeastern Cold Waste Pond (Requeg 504) 
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Fiure 4-3e. TRA Northeastern Cold Waste Pond (Request 505) 
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Figure 4.3. VRA Northeastern Cold Waste Pond (Request 506) 
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Figure 4.3h. TRA Chemid/Corrosive Pond (Request 508) 
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Environmental Problem: 3 
Request Number: 509 
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Figure 4.3i. TRA Chemical/Corrosive Pond (Request 509) 
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gjrvironrnental Problem: 3 
Request Number: 510 
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figure 4-31. TANpSF: Disposal Pond (Request 510) 
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Figure 4.3k. TAN/TSF Disposal Pond (Request 51 1) 
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Environmental Problem: 3 
Request Number: 51 2 

figure 4.31. TAN/TSF Disposal Pond (Request 51 2) 
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Environmental Problem: 3 
Request Number: 513 

Appx. 15 ft deep 

Figure 4.3m. TAN/LOFT Disposal Pond (Request 513) 
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Environmental Problem: 3 
Request Number-: 514 

~ 

figure 4.3n. TAN/bOFT Disposal Pond (Request 514) 
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Environmental Problem: 3 
Request Number: 515 

... Figure 4.30. TANILOFT Disposal Pond (Request 51 5) 
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Environmentti4 Problem: 3 
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Figure 4 . 3 ~ .  ICPP Percolation Pond 2 (Request 516) 
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Environmental Probiem: 3 
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Figure 4.3q. ICPP Percolation Pond 2 (Request 517) 
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Ermironmental Problem: 3 
Request Number: 518 

t -F N 

Figure 4.3.  ICPP Percolation Pond 2 (Request 518) 
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Request Number: 519 
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Figure 4.3s. ANL-W Disposal Pond (Request 519) 
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QRAFT 00 Nor CITE 

1 IN501 
(XN501 
lfN501 
I IN502 
1 IN503 
1 Et604 
IfN604 
(IN506 

I ltJ507 

lIN510 

IIN513 
1 IIt513 
lIN513 
IIt(516 
I IN516 
I IN516 
(IN517 

I It1507 

1 I ti510 

lItl510 

TRA 1952 
TRl  1962 
TRA I952 
TRA 19591 
TRA 1952 
TAA NE CLD 
TRA NE CLD 
TRA NE ELD 
TRA CIIEH 
TRA CtlEH 
TAN TSF 
TAN TSF 
TAN TSF 
1114 LOF 
TAN LOF 
T A N  LOF 
ICPP 2 
lCPP 2 
ICPP 2 
ICPP 2 

HASTE POND SUR HATER! 
HASTE PW40 MA) HATER1 
WSTE POND SUR HATER1 
H I S S  POHO SUI HATER) 
HASTE PONO SUA WATER1 
HASTE PQNO WR NITER1 
MASTE POND SUR WATER[ 
HASTE POND SUR MATER1 
HAST!€ POrm HI WATER( 
HASTE WNO SUR HAIERI 
WASTE POND SUR MATER4 
WASTE PWIO SUR MATER1 
HASTE POtlO SUR HATER1 
HASTE POW SUR MATER( 
HASTE PotW SUR MATER1 
HASTE PQlfD SUR MATER1 
WASlE PMlD SUR HATERJ 

WASTE POtlO SUR HArERf 
HASTE PONO SUR HATER1 

HASTE pot@ swt NATERI 

1 
16 
6 
1 
1 

18 
6 
1 

18 
b 

18 
6 
1 
1 
18 
b 
18 
6 
1 
1 

1 
0 
6 
0 
1 
0 
6 
1 
0 
4 
0 
4 
1 
1 
0 
4 
0 
4 
0 
0 
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TABLE 6.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM J DRAFT DO NOT C I T E  
LEACHING PONDS 

S8A REQUESTt 501 
LOCATIUNi TRA 3952 NORTHERNMOST HARM WASTE POND 
WDIUMa SURFACF WATER e 

S A W  6104 IN501252A IN501252A I N 5 0 1 2 5 2 8  
METALS, INCLUDItlG CRt6 SDG NO1 IN501014D I[N513018D I N 4 0 2 0 P 4 I  --* [UG/L) TYPE: 

ALUMINUM 
BARIUM 
BERYL L TUN 
C AL C I  Ut4 
CHROPlIU14 
I RON 
MAGNESIUM 
MANGANESE 
MERCURY 
SODIUM 
ZING 

P 

N 
u3 S A W  NO, 
13 RADIOCHEMISTRY SDO NOS 

J J ’ L  TYPE4 
AM-241 
CO-6 U 
(3-137 
SR-TOT 

19 B 
0 . 4  B 
390 B 

21 5 
1 1 2  B 
11 E 

36 

0 . 2  
308 B 

1 5  R 

IN501252C IN501252D I N 5 0 1 2 5 2 1  
LLL8771-A thi.8771-B hLL8771-8  --- 

200 
0.. 7 6  

SAMP NOc IN501252C 
RADIOCHEMISTRY SMP HOI L lL8771-A  * <UGf L 1 TYPE: 

URANIUM-TOT 
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T A B L E  4 . 3 . 3  ANALYTICAL DATA SUIQMARY BY MEDIUM FOR EPIVKROWMENTAL PROBLEM J DRAFT DO NOT C I T E  
LEACHING PONDS 

SSA REQUEST1 501 
LOCATION8 TRA 1952 NORTHERNMOST WARM WASTE POND - INLET 
glED1UMi SURFACE U R  

S A W  6301 
METALS, INCLUDING CR+6 SDO NOS 

LUWL)  TYPEs 
CHROMIUM 
COPPER 
IRON 
MAGNESIUPI 
MAHGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
VAMADIUM 
ZINC 

P 
I 

S A W  HBs w 
0 
ti VOL AT I L € ORGANICS SDG #OI 

lUG/L 1 TYPE1 
ACETONE 

RADIOCHEMISTRY 
(pJ&g) 

AM-241 
CO-58 
CO-6 0 
CR-51 
cs -134  
cs -137  
H-3 
SB-1124 
SR-TOT 

SAMP NOI 
SDO NOI 
TYPE I 

IN501047E iN501047E 
IN4020141 iN402014K 
L-immuB- 

12 6 
7 3  I 

6800 
58 

11 B 
4930 B 

11 B 
3 5  

l1OO B 

IN501092A IH501105A 
It440102411 1M401024B -- 
1 ~ 5 0 1 a 3 m  
LL 1877  1 -A  

9Y!= 
I t i50 1036H 
L L l 8 7 7  1 - A  - 

29 

9 7 0 0  
13 

1500 

1 4 0 8  

110 

1H5010365 
bLLB770 
xdxwmuE 

1200000 

KN501043L3 
L L L87 7 1 -A 
S._COMPQSITC 

1 . 5  

IN501047H 
LLL8771-B 
!j. COMPOSITE 

18 
1 7 0 0  
9900 ~. 
12 

1400 

1 1 0  

SAM$ &oI r ~ 5 a i o 4 7 1  1 ~ 5 0 i o 4 - t ~  
RAD1 OCMEPalI STRY SDO NO; LLL8771-6 LLL8770  

(PCI /L > TYPE1 s .  C m  2 ,  CRMPOSIE 
AM-241 
CO-58 
CO-6 0 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM fOR ENVIRONHENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHING PONDS 

SSA REQUEST6 5 0 1  
bOCATION: TRA 1 9 5 2  NORTMERNPZOST WARPI WASTE POND - REDUCED FLOH AREA 4 

SAHB Nos IN501069E IN501069E 
METALS, INCLUDING CR+6 SDO NO0 I N 4 0 2 0 1 4 I  1N402014K .w- c u W L  1 TYPE8 

IRON 
MAGNESIUM 6690 
MANGANESE 57 
MERCURY 
NICKEL 8 .9  B 
POTASSIUM 958 B 
SODIUM 4780 R 
VANADXUM 11 B 
ZINC 39 

P S A W  NOS IN501081A IN501127A 
I VOLATILE ORGANICS SDQ HQI I N 4 0 1 0 2 4 8  I N 4 0 1 0 2 4 1  
G, 
0 -- (lJG/L) TYPE, 

ACETONE 

SAMP NO1 I N 5 0 1 0 2 5 6  IN501025H I N 5 0 1 0 2 5 1  It45010253 I N 5 0 1 0 6 9 0  IN501869H 
RADIOCHEMISTRY SDO NO, tLL8771-A  L L t l 7 7 1 - A  L t L 8 7 7 1 - 8  LLL8770 LLL8771-A l L L 8 7 7 1 - B  &Lam!wx 

1 
(PCI/L)  TYPE 8 

AM-241 
CO-58 
CO-60 
CR-51 
CS-134  
CS-137 

17 

1200000 

1 5  
1200 
9700 

1 1 0 0  
M-3 
blM-54 1 4  
SB-124 110 130 
SR-TOT 1000 

RADIOCHEMISTRY 
( p c r / L )  

AM-241 
CO-58 
CQ-60 
CR-51 

SAMP HOI I N 5 0 1 0 6 9 1  IN501069.l 
SDG NO8 LLL8771-8 LLL8770  
TYPES S .  COMPO= 
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TABLE 4 . 3 . 3  ANALYTICAL RATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 
LEACHING PONDS 

3 DRAFT DO NOT C I T E  

%A REQUEST1 5 0 1  
LOCATION8 TRA 1952 NORTHERNMOST HARM HASTE POND OUTLET 

METALS, INCLUDINQ C R t 6  
(IJG/L) 

BARIUM 
B ERY L L I UM 
CALCIUM 
CHROMIUM 
IRON 
HAGNESIUM 
MANGANESE 
flERCURY 
NICKEL 
POfASSIUf l  
SODIUM 
VANADIUM 
ZINC 

SAMP NOa 
SDO HOi 
TYPE8 

P 
I 
w 
0 
-4 

S A M  NOs 
VOLATILE ORGANICS SDO HOI 

CUWL) TYPE: 
ACEtONE 

IN5010A4D IN5OA014D IN501814E IN501014E 
IN501014D IN513018D ID1402614f IN402014K ---- 

0.13 B 

1.3 8 
1 7 7 9 0  

55 B 
6680 

56 

11 b 

4788 B 
11 B 
27 

30 

1000 B 

IN501070A I N 5 0 1 1  1 6 A  
I N 4 0 1 0 2 4 8  IN441024B 

Egak7-sJ-- 
SAMP NO1 IN501014G IN501814H I N 5 0 1 0 1 4 1  IN501014J 

RADIOCHEMISTRY SDO El01 LLL8772-A LLi.6771-A t L L 8 7 7 l - 8  1 1 1 8 7 7 0  

=PP= - - s *  CQnP- 
(PCf/l) TYPES 

AM-24 1 
co-58 
CO-68 
CR-51 
CS-134 
cs-157 

19 
12Q0 
9700 

13 
1100 

18 
110 

H-J 
PIM-54 
S8-124 
SR-TOT 

1300000 

1 0 0 0  



8
 

Q
 

r- 
N

 

x
 

8
 

8
 

U
 

W
 

W
 

4
 

z
 

cd 

i
e

w
 

w
 

v
 

8.4 

N
 

ra
 

N
 

4- 308 



TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 
LEACHING PONDS 

a DRAFT DO NOT C I T E  

S ~ A  REQUEST$ 502 

U M ~  s E w r  
LOCATIOMi T R A  1952 NORTHERNMOST HARM HASTE BOND - INLET 

SAMP NO1 IN502048C IN50204SC IN502048D IW502048B 
METALS, INCLUDING CR+B SDO NOS fN502015C IN502060C fM502015D IM502015K 

(MGtKG) TYPE I siB4B__BeBh___-BBBIL___ 
VANADIUM 
ZINC 2530  

SAMP W O i  IH502848A 
VOLATILE ORGANICS S W  NOS IN502015A 

SeBBTfS- ( U W K G )  TYPE 1 
ACETONE 
METHYLEHE CHLORIDE 1 5 0  
1,1,1-TRICHLOROETHANE 13  J 
2-BUTANONE 33 J 

P 
I 

w SAMP Hoc IN502048F  
RADIOCHEblISTRY SDQ #ai LLLSI81 -A  0 

(PCJIKGD) TYPE I 
\3 

Yhm--- AM-241 
CO-6 0 
CS-134 
CS-137 
H- 3 
SR-TOT 

I N 5 0 2 0 4 6 0  
L L L 8 7 8 1 - I  
GRAB 

IN502048H I N 5 9 2 8 4 8 1  
L L L B f U l - P  LLL8781-B 
GRBBIiRAB 

46607 
180000  

4E+07 
8800QO 

3ooooao 

SAMP NOa IN502048F  
RADIOCHEHISTRY SIN NO1 LLL8781-A 

- *  
(UG/KGD)  TYPE I 

URANIUM-TOT 
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TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONPIEWTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHINQ PONDS 

S8A REQUESTt 502 
LOCATIONi TRA 1 9 5 2  NORTHERNMOST WARM WASTE POND - OUTLET 

S A W  NQI IN502059D I N 5 0 2 0 5 9 0  
METALSt INCLUDENG CR+6 5DQ NOS IN502015D IN502015K 

(MG/KG) TYPE6 me 
BERYL 1 IUM 8 . 9  
CADMIUM 17 
CALCIUM 42300  
CHROMIUM 1 3 0 0 0  
COBALT 10 8 
COPPER 213 
IRON 33800 E 
LEAD 4 21 
MAGNESI UM 16600  
MANGANESE 2500  
MERCURY 

p NICKEL 18% E 
I POTASSIUM 2709 II 

SELENIUW 67 B 
r SILVER 

SODIUM 706  8 
VANADIUM 7 3  
Z I N C  1 6 2 0  

9a e 

S A W  f fOs XNJO2026A IN502059A 
VOLATILE ORGANICS SDO NOa IN502015A IN502015A 

-pBbpTo-- (UWKG) TYPES 
ACETONE 
METHYLENE CHLORIDE 8 1  27 0 
TOLUENE 9 J  5 J  
l,l,l-TRICHLOROETHANE 1 9  J 1 4  J 
2-BUTANONE 58 U 30 J 

S A W  NOc IW502026F I N 5 0 2 0 2 6 0  IN502026H IN5020261 I N 5 0 2 0 5 9 F  IN502059G 
RADIOCHEMISTRY S W  NOi 1118781-A lLL8781-A  LLL8781-I LLL8781-8 LLL8781-A 1118781-8 

Y h - - - -  GRAB GRAB 

4 E t 0 7  7naoooa 
wcimr- ORAB 

tPCI/KGD) TYPE I 
AM-241 
co-6 0 
cs-134 
cs-137 

SR-TOT 
H-3 

318006 
6EtQ7 

. -  

1200000 

- _ _ _ _  
32000 
1 E t 0 7  

4000000 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY HEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT CITE 
LEACHING PONDS 

?i8A REQUESTS 502 
LOCATIONi TRA 1952 HORKHERNMOST WARM WASTE POND - REDUCED FLOW AREA 
m U p 1 1  SEDIMENT 

SAPdP HO, 
METALS, INCLUDING CRt6 SDO NQs 

(MG/KGj TYPE& 
COBALT 
COPPER 
IRON 
LEAD 
MAGNES I U N  
MANGANESE 
MERCURY 

~ N S O Z O ~ ~ C  
I N50 20 15C 
WU 

38 
NICKEL 
POTASSIUM 
SILWER 
SODIUM 

-f VANADIUM 
w ZINC 
w 

S A W  NO1 IN502060D IN582068D 
METALS, INCLUDINB CRt6  SDO NOS IN502015D fNSQ2015K 

(MGfKG) TYPE, BRBB 
ALUMINUM 

BARIUM 3 2 1  B 
BERYL t I UM 21 
C A DMf UM 56 
CALCIUM 16180 
CHROMIUM * 5660 
COBALT 20 B 
COPPER 27 7 
I RON 
1 €AD 
MAGNESIUM 
MA NG A N E S E 
MERCURY 
NICKEL 
PBTASS I UM 
SILWER 
SODIUM 
VAHADIUM 
Z I N C  

ANT IEtONY a7 BN 

384QO E 
531  

1 7 0 0 0  
3910  

1160 E 

85 
997 B 

9 5  B 
4980 

IN502037C IN502037D IN502037D IN502060C IN50206DC 
IN502060C IN502015D IN502015K IN502015C LN502060C 

3900 B 

252 
543011 E 
488 

79 
926 D 

84 E 
4520 
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DRAFT DO NOT C I T E  TABLE 4 . 3 . 3  ANALYTICAL DATA SUPlMARY BY MEDIM FOR ENVIRONMENTAL PROBLEH 3 
LEACHING PONDS 

SBA REOUEST: 5 0 2  
LOCATION6 TRA 1 9 5 2  NORTHERNMOST WARN WASTE BOND IWLET 
-MI S E D T W T  

SAMP H Q i  IN502015E 
ANIONS AND CYANIDE SDG N [ D ~  r ~ 5 0 2 0 1 5 ~  - CMG/KG) TYPE 1 

CHLORIDE 
FLUOR1 DE L.1 
NITRATE-N 0.56 N 
SULFATE 33 

SAHP NO: IN502015C 
METALS, INCLUDING CRt6 SDG NO1 IN502015C 

(MG/KG) TYPES GRAB 
ALUM€ NUN 
ANTXMONY 
ARSENIC 
BAR€ UM 
BERY LL IUf l  
CADMIUM 
CALCIUM 
CHROMTUM 
COBALT 
COPPER 
I RON 
1 EAD 

IN502015C 
IN502060C 
PRAl 

6680 N 

NICKEL 
POTASSIUM 
SEL ENIUIS 
SILVER 
SODIUM 
VANADIUfl 
ZINC 

3.6 

IN502015D 
1N502015D 

285 H 
111 B 

1910 
6 * 5  
13 

25600 
1 6 5 0 0  

14 B 
170 

32600 E 
245 

14800 
2660 

9 h i m - r  

111 E 

6 1  B 
142 

1 1 9 0  5 
1 0 3  

1 1 3 0  

IN502015D 
LN502015K 
ORAB 

47 08 

SAPiB NQI XN5020l5A 
VOLATILE ORGANICS SDG NO: IN502015A 

(UG/KG) TYPE: @AB 
ACETONE 1 5 0  
METHYLENE C H l O R I D E  480 
TOLUENE 10 J 
l,l,l-TRICHLOHOETHANE 11 J 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR EHVIRQNWEMTAL PROBLEM 3 
LEACHINQ PONDS 

DRAFT DO NOT C I T E  

S8A REQUEST: 503 
LOCATIONi TRA 1 9 5 2  MQRTHERNMOST HARM WASTE POND 
flEDIlJMi S O I L  

S A W  MQn -=9?---- FIELD MEA S U R W N T S  

7 . 1  
1 5 0 0  

F I D I P I D  (PPb?) 
PH (UNITS) 
RADS CCPM) 

7 . 4  6 .5  
1 5 0 0  1500  

TEMPERATURE i D E G  C) 14 14 1 4  

SAHP HOI 
ANIONS AND CYANIDE SDO NOt 

I SULFATE 

IN5030L6E IN503027E I N 5 0 3 0 3 8 E  
IN503016E INS03016E I N 5 0 3 0 1 6 E  

*-@52-- 1 . 5  1 
2 

0 . 3 8  N 0 .41  N 0.45 H 
0 . 3 3  U 0 .33  U 0 .82  
190 6 . 9  22 

SAMP HQI IN503016C IN503016C 
METALS, INCLUDING CRt6 SDG NOS IN503016C IN5090S46  

(MG/KG) TYPE1 GRAB GRAB 
ALUMINUM 
ANTIMOHY 
BARfUfl 
BERYL L IUPl 
CADMXUM 
CALC I OM 
CHROMIUM 
COBALT 
COPPER 
IRON 
L EAB 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SOD I U W 
VANADIUM 
ZINC 

20 

0 .05  

IN503016D IN503016D IN503027C 
IN503016D IN503016K TN503016C w-- 

-k:s BN 
1 7 9  
1 . 3  E 

0.28 U 
igaoo 

5 . 7  B 
18 

18000 
7 U  

5 3 1 0  E 
2 5 2  E 

23 

0.7 U 
455 B 

3 9  E 
53 

IN503027C 
IN509034C 
GRAB 

24 

0 .05  B 

1 9 0 0  
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DRAFT DO HOT C I T E  TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 
LEACHING BONDS 

SBA REQUESTt 5 0 3  
tOCATIONi TRA 1 9 5 2  NORTHERNMOST M A W  WASTE POND 
D I U M i  S O I L  

SAMP NOI IN503016F  IN503016G IN5OJOl6H IN503016K I N 5 0 3 0 2 7 F  I N 5 0 3 0 2 7 0  
RADIOCHEMISTRY SDO NO1 l L L 9 1 2 3  1119123 L l L Q 1 2 3  L l L 9 1 2 3  b119123  1 1 1 9 1 2 3  

(P&LLLCGD) TYPES GRAB GRAB Gaae ORAB m+ 
CS-137 
H-3 
K-4 0 17000 
SR-TOT 1 3 0 0 0  
URANIUM-TOT 1200 1 0 0 0  

350009  
16000  

SAHP MQs IN503027H IN5030271 I N 5 0 3 0 3 8 F  Iad5050380 IM503038H I N 5 0 3 0 5 8 1  
RADIOCHEMISTRY SDQ NO8 hLL9P23 L L L 9 1 2 3  l L L 9 1 2 3  l L L 9 1 2 3  h b b 9 1 2 f  1 1 1 9 1 2 3  

(PCI/KGD] TYPE# mn BAB omn BRBISB88ORBB 
AH-24k 98 
CO-60 2900 

f cs-137 30 
w H-3 280000 32000 

K-40 1 bU0O 
SR-TOT 11000 14900 
URANIUM-TOT 980 

SBA REQUESTa 503 
LOCAfIDNi TRA 1 9 5 2  NORTHERNHOST MARfl BSASTE BOND 

S U M  WATER 

SAMP HOs I N 5 0 3 0 5 0 F  IN503050G IN503050G 
METALS, INCLUDING C R t 6  SDQ NOc IN503050F  I N 5 0 3 0 5 0 0  IN503050K -w- (U(i/b) TYPE i 

CALCIUM 
IRON 26 B 
MAGNESIUM 19 B 
MERCURY 0 . 0 4  BN 
POTASSIUM 150 B 
ZINC 33 
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TABLE 4.3.3 ANALYTICAL DATA SUMNARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHING PONDS 

SBA REQUESTi 504 
LOCATION: TRA NORTHEASTERN COLD HAST& POND - REDUCED FLOW AREA 2 
W I U M c  SUftEACE IJAJER 

S A W  H0a IN504028A IN504028A I N 5 0 4 0 2 8 8  IN504028B IN504051A IN504051A 
SDG NO, I N 5 0 4 0 1 f A  IN522075F  I N 4 0 9 0 1 1 1  IN409011K IN504017A I N 5 2 2 0 7 5 F  

5.4 B 

10300 € 
14 B 

&sAmEmE 
METALS, INCLUDING CRt6 

( U G / l )  TYPE: 5 .  C O M P P S U +  - - s *  COMP OSITL  

0.03 B 
MANOANESE 
MERCURY 
POTASSIUM 
SQDIUM 
VANADIUM 

0 .03  B 
1900 B 

S A W  NOa INS040518 IN504051B 
METALS, INCLUDING CRt6 SDG NO1 I N 4 0 9 0 1 l I  IN409011K 

=@F-=- (UG/L 1 TYPE I 

A L Ut41 NU# 
BARIUM 6 2  6 * BERYLLIUM 3 B  
CAtCJUM 5 5 2 0 0  

N CHROMIUM 
COPPER 10 M 
IRON 20  B 
MAGNESIUM 20000  E 
MANGANESE 5 u  
MERCURY 
POTASSIUM 
SODIUM 
VANADIUM 

1 6 0 0  B 
10300 E 

1 4  B 

SAMP NOI IN504095A IN504108A 
VOLATILE ORGANICS SDG NO: IN409011A IN409011A 

5 J  
( U W I  1 TYPES GRAB 

ACETONE 
METHYLENE CHLORlDE 5 u  1 J  
TOLUENE 1 J  1 J  

SAMP NOI Ih50402813 IN504028E I N 5 0 4 0 2 1 F  IN504051D IN504051E I N 5 0 4 0 5 1 F  
RADIOCHEMISTRY SDIS NOc LLL6583  LLl.8583 LLL8569  LLL8583  LLL8583  L l L 8 5 8 4  

OSITE ( P C I A  ) TYPE: s,  C W  .sAyp.E 2.Lmmux s A . - m p u E  c C W P  

5 
0 

CS-137 
GROSS ALPHA 0 
GROSS BETA 40 
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DRAFT DO NOT C I T E  TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUH FOR ENVIRONMENTAL PROBLEH 3 
LEACHING PONDS 

S&A REQUEST: 504 
LOCATIONi TRA NORTHEASTERN COLD WASTE POND INLET 
W U M I  SURFACE 

SAMP 640s IN504040B 1N504040B 
METALS, INCLUDING CRt6  SDG HOC IM4090111  IN409011K 

( U I p L  ) TYPE I Uytpu sd2mxwx 
ALUMINUM 
BARIUM 5 1  B 
BERYL L IUM 2.7 E 
CALCf ut4 53800 
CHROMIUM 
IRON 20 u 
MAGNESXUP( 19400 E 
MERCURY 
POTASSI OM 1700 B 
SODIUM 9910  E 
VANADI Ut4 13 B 

P 
I 
w 
Iu VOLATILE ORGANICS 
LJ (UG/L) TYPE: 

SAMP Na: IX504073A INSQ4084A 
$DO MOI IN ( i0901 lA  IN409011A -- TOLUENE 

I 

SAMP B(Ua IN504017D I N 5 0 4 0 1 7 F  I N 5 0 4 0 4 0 0  164504040F 
SMi NO: LLL8583 L L L8 584 L L 1858 3 LLL8584 sAmeQmx RADIOCHEMISTRY TmSe c P C V L  ) TYPE: 

29 
GROSS ALPHA 
GROSS BETA 
H-3 1 4 0  

52 
-220 

S&A REQUEST: 504 
LOCATIONi TRA NORTHEASTERN COLD WASTE POND REDUCED AREA 1 
WWl: SURFACE HATER 

F I E L D  MEA - SAFQP NO: 
0.35 CONDUCTIVITY %WCM 1 

DO (PPM) 7 . 1  7 . 1  7 . 1  7.1 
6 . 8  6 . 8  6 . a  6 . 8  BH (UEIITS) 

TEMPERATURE t DEG C) 20 20 20 20 
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TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY HEDIUH FOR ENVIRONMENTAL PROBLEH 3 DRAFT DO NOT C I T E  
1 EACHINO PONOS 

S8A REQUESTi 504 
LOCATTONs TRA NORTHEASTERN COLD HASTE POND REDUCED AREA 1 

SAMP NO: IM504119A ZW504120A 
VOLATILE ORGANICS SDG NO: I td409011A IN409011A 

EIIBB_IJ_w 1 J  
( U W L )  TYPES 

TOLUENE 

SAMP NO4 IN504039D KW504039E IN5040396 XN5040628 lIN504062E I N 5 0 4 0 6 2 F  
RADIOCHE#ISTRV SDG NO1 LLL6583  t L L 8 5 8 3  Lb6.8584 ~ ~ ~ 8 5 8 3  bbb1583  L L L 8 5 8 4  

--+?T=- (PCI/L)  TYPE: 5 .  C O H P O S ~  
CS-137 11 
GROSS ALPHA 1.9 12 
QROSS BETA 25 6 1  
H-3 -590 10 

P 

(*, 
N SRA REQUEST1 505  

LOCATIONa TRA NORTHEASTERN COLD HASTE PQND - REDUCED FLOW AREA 
DEDTUMr W N T  

FI T S  * V ! i 2  SAMP NQt 

TEMPERATURE <DE0 C)  23 23 

SAMP NOa iM505029D IN505052D 
ANIONS AND CYANIDE SDO NO: iM505018D IN505018D 

CHL ORIBE 
NITRATE-N 0.27 0 .23  U 
0-PHOSPHATE-P 4.2 5 . 2  
SULFATE. 9 .1  4.3 

-IsBhpT--- (MG/KG, TYPE: 

SAMP NO8 IN505029B fff5050298 IH505029C IN505029C IN505052B IN505052B 
METALS, INCLUDING CRt.6 SDG NO1 IN505018B i t4508055C IN505018C IN505018K I[W505018B INS08055C 

(MGlKG) TYPE, G R A B L  GBBS 7- P a L  GRBB . ! B E  
ALUMINUM 9 0  
BARIUM 9 0  
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACMINQ PONDS 

S8A REQUEST8 505 
LOCATIONt TRA HORTHEASTERN COLD HASTE POND - REDUCED FLOW AREA 
BEDIUfit SEDIMENT 

SAMP Not IM505052C IM505052C 
HETALS, INCLUDING C R t 6  SDO NO: IN505018C IN505018K 

ORBB !=%T-- 
tMG/KG) TYPE: 

Y AN AD1 UH 
ZINC 119 

S A W  HOa IN505029A IN505052A 
VOLATILE ORGANICS SDO NO, IN301012A IN505052A 

ACETONE 
METHYLENE CHLORIDE 7 8  7 u  

EBAB27 
t UG/KG) FYPEt 

S A W  NOS I N 5 0 5 0 2 9 L  
RADIOCHENI STRY SDO NOI L L t 8 6 2 3  

I P U I K G I ) )  TYPE8 mAB 
CO-68 
CS-134 
CS-137 
~u-i55 
GROSS ALPHA 
GROSS BETA 
H-3 
K-40 

3700 
29000 

1#505QZBF I N 5 8 5 0 2 9 6  IN505052E I N 5 0 5 0 5 2 F  I N 5 0 5 0 5 2 6  
LtL8623 LLL8623  LLt8623 La18623  tLL8623 

@ 9 3 m - - - - - ~ -  
350 3 3 0  

10000 9100  
230 

41b0 
42000 

1100 500 
19000 18000 

S8A REQUEST* 505 
LOCAfIONc TRA NORTHEASTERN COLD WASTE POND INLET 
MEDIUM: SEDIMENT . ~ - - 

*+ SAMP NO1 

21 2 2  
i = m - € H Y - 5  
TEMPERATURE {DEG C )  
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUH FOR EHVIRONflENTAL PRQBLEM 3 DRAFT DO NOT C I T E  
LEACHINO PONDS 

LOCATIQN: 
-J SEDIMENT 

TRA NORTHEASTER# COLD WASTE PQND INLET 

40 

3.9 0 
7 1 3  B 

66  E 
157  

k600 B 

. INS05041C IN505041C 
IE1505018C 1N505018K 

BBAIL @ 9 x T - -  
7 9  

29000 

29100  
4 0  a 

596 E 

S A W  NO8 
METALS, INCLUDI[MQ CRt6 SDG NOc 

(MG/K(jj TYPE I 
COBALT 
COPPER 
I ROM 
1 €AD 
MAGNESIUM 
MANOAMESE 
NERCURY 
WICKEL 
POTASSIUM 
SILVER 
SODfUld f VAMADIUM 

w ZINC 
N 
u3 

SAMP NO1 IN505018A IN505041A 
VOLATILE ORGANICS SDO NO8 IN301012A IN3OlOltA 

EiBBhiv--!=m---- (UWKG) TYPE I 
ACETONE 
NETHYLENE CHLORIDE 3 BJ 2 BJ 

SAEPP NO, I N S O I O l I E  I N 5 0 5 0 1 1 F  I N 5 0 5 9 1 8 0  fN505041E IM505041F  I N 5 0 5 0 4 1 0  
RADIOCHEMISTRY SDO NO8 l L L 8 6 2 3  LtL8623 LtL8623 LLC8623 LLL8423 1118621 --- 

1 6 0 0  
CO-4 Q 
CS-134 1 5 0 0  
CS-137 43000 47000  
EU-154 1900 2100 
EU-155 840 1200 
GROSS ALPHA 
GROSS BETA 

--wB (PCIIKGD) TYPE* 

13000 
380000 

8400 
200000 

M-3 
K-40 
MN-54 

17000  
1 9 0  

6 5tl 
17000  

900 
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DRAFT DO NOT CITE TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONHEHTAL PROBLEM 3 
LEACHING BONDS 

Sa&  REQUEST^ 505 

8 D E N T  
LOCATION1 T R A  NORTHEASTERN COLD WASTE POND STILL  AREA 

METALS, INCLUDING CRt6 
( MG/&) 

ALUM1 NUN 
BARIUM 
BERYLLIUM 
CADPlIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

SAMP NBa 
SDQ NO: 
TYPE 8 

89 
1 .4  
1.2 

56600 

4 . 4  B 
39 

12300  
36 B 

11900  
149 E 

2 0  

3 . 3  
321 B 

3 4  E 
97 

I N 5 0 5 0 6  3C 
IN505018K 
ORAB 

970 B 

SAMP 6181 IN50503OA IM505063A 
VOLATILE ORGANICS SDG NO# IN301012A IH505052A 

1 7 U  
15 U 

X UNKNOWN( 6 . 0 0 )  11 J 

B 
' 3 BJ 
- (UWKG) TYPE; 

ACETONE 
METHYLENE CHLORIDE 
X THIOBISMETHANE( 6.001 130 J 

SAMP NO* 
RADIOCHEMISTRY SDG NO1 
tPCI/KGD) TYPE 1 

CO-6 0 
CS- 134  
cs-137 
EU-154 
EU-155 
GROSS ALPHA 
GROSS BETA 

IN505030E IN505030F  
L l L 8 6 2 3  LLL8623  

--@%a---- --- 
540  

14000 

3 3 0  
3600  

4 0 0 0 0  

1#5050300  TM505063E 
LLL8623  lLL8623 
GRAI- 

3200 
7 4 0 0 0  

IH505063F  IWSOJ063G 
L L 186 23 LL18623 

!=%m---- 
690 

20000 
860 
47 0 



- a x a. 
r
 

4
 

VI 

4- 332 



f 
w 
w 
w 

TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUH FOR ENVIROWMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHltNCI PONDS 

S8A REQUEST1 506 
LOCATIOM: TRA NORTHEASTERN COLD WASTE POND 

IUHr  SgZL 

S A W  MQa I N 5 0 6 0 2 0 8  
flETALS, INCLUDING CRt6 S W  N o t  IN503016C 

(MG/KG) TYPE1 mB 
IRON 
1 EAD 

NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VAtlADIUM 
ZINC 

METALS, INCLUDING CRt6 
( MG/m 3 

ALUM I MUM 
ANTIMONY 
ARSENIC 
BARIUM 
6 ER Y C L I Ubt 
CADMIUN 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAONESI UM 
MANGANESE 
MERCURY 
NICKEL 
P O T A S S I  UM 
SILVER 
SODIUM 
V A N A  DZ UM 
ZINC 

S A W  MOB 
SDG NO1 
TYPES 

0 .04  

IN506031C 
IN503016D - 

5.3 UN 
11 B 

2 8 3  
2 . 1  E 

0.44 B 
8610 

1 3  
4 2  

32700  
26 U 

11600 E 
728 E 
49 

1 9  
362 B 

67 E 
142  

I N 5 0 6 0 2 0 8  IN586020C IN506020C IN506031B I N 5 0 6 0 3 1 8  
fN509034C IN503016D IN505016K ON503016C IN50903r iC ----- 1 2  B 

7258  E 
429 E 

3 2  

0.71 U 
306 B 

45 E 
84 

0 . 8 4  B 

2108 

I N 5 0 6  Q3lC 
INS03016K 
DRAB 

3400 



I! Y 
r

V
I

 
O

p
o
 

P
 

4
x

I
 

M
rn

 
0

8
 

-
w

 
u
 

4
-
 

W
 

P
 W

 

O
P

 
W

 
4
 

5
 

>
 

v,
 

4
 

W
 
z
 
0
 
0
 

I-
 

W
 

r
e
 - 

=
e
 

m
 

m
 E M
 

4
 

41
 
e
 

z
 

W
 

m
 

4
 

W
 

R
) 

8
 

0
 

0
 

0
 w

 
e
 

m
 

0
 



TABLE 4 . 3 . 3  ANALYTICAL DATA SUWARY BY MEDIUM FOR ENVIRONHENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHING FONDS 

S8A REQUEST: 506 . 
LOCATIONI TRA NORTHEASTERN COLD HASTE POND 
m u l l 1  s u w  

SAMP H O I  IW506053E IN506053E I N 5 0 6 0 5 5 F  I N 5 0 6 0 5 3 F  
METALS, INCLUDING CR+6 SDG NOa IN503Q5OF I N 5 0 6 6 5 f E  IN503050G l[H5Q3050K 

(UG/L) TYPE8 B-y+.- 
ZINC 

S A W  NQs 161504053A 
VOLATILE ORGANICS SDG NO1 IN506053A - ( U G I L )  TYPE I 

BROMO FORM 

SAMP NO8 IN506053M IN5060539  
RAD1 OCHEMI STRY SDO NOI LLL9106 L119100 -- [ p m L  > TYPE I 

GROSS ALPHA 
f GROSS BETA 12 
w H-3 1300 
w 
vl 

saA  REQUEST^ 507 

@ p I U # !  su- 
LOCATIOMi TRA CHEMICALKORROSIVE POND - REDUCED f l O W  AREA 

U SAMP NOi 

8 . 5  8 . 3  8 . 3  8.6 Ptl (UNXTS) 
TEMPERATURE (DE@ C) 26 26 25 25 

d-s 

S A W  NO8 IN507021F  IN50705clF 
ANIONS AND CYANIDE SDG NO1 IE(507010F IN507010F  

C %%?=w ( U W L  1 TYPE i 
CHLORIDE 
FLUORIDE 2600 2400  
SULFATE 1500000  N 2400000 N 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 
LEACHING PONDS 

DRAFT DO NOT C I T E  

S&A REQUESTt 507 
LQCATIQNt TRA CHEMICAL/CORROSIVE POND - REDUCED FLOW AREA 
W U M i  ZURFA CE WTER 

SAHP NOI IN5070218  I N 5 0 7 0 5 4 8  
PCPS 8 OTHER EXTRACTABLES SDG NO$ IH507010A IN507010A 

AROCLOR-I260 wwF* (UG/I 1 TYPE I 

SAMP NOS IN507098A I N 5 0 7 l O l A  
VOLATILE ORGANICS SDO NOI IN409011A IN409011A -- (UWL 1 TYPE1 

ACETONE 

SAHP NO: I N 5 8 7 0 2 1 0  IN507021H PN507054E I N 5 0 7 0 5 4 0  IN507054H 
RAD1 OCHEMISTRY SDO NO: LLL8687 LLLS687 LLL8687 LLL8687 La18687 

--=@Pi=-- (PCQL 1 TYPE I 
f CO-60 

cs -137  3 O  0.1 
W GROSS ALPHA 8 4 

OROSS BETA 2 1  35 
H-3 26 0 0 

S 8 A  REQUESTi 507 
LOCATIONl TRA CMMICAL/CORROSIVE BOND INLET 
1 

FIELD F l E A W  
CONDUCTIVITY (MVCW) 
PH (UNITS) 5 .7  5.7 7.6 4 . 4  
TEMPERATURE (DEQ C )  26 20 27 23 

**-* SAMP Nor  

5APlP NO1 IN507010F I N 5 0 7 0 4 J F  
ANIONS AND CYANIDE SDG N o t  IN507010F  IW507010F 

CtiL OR I DE 
NITRATE-N 565  N 497 N 
SULFATE 380000 N 60000 N 

s t  E!!:- ( U W L  1 TYPE I 
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TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR EMVIWONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHING PONDS 

S8A REQUEST4 507 
LOCATION1 TRA CHEMICAL/CORROSIVE POND INLET 

IUMI SURF- 

S A W  NQs Ibd507076A IN507087A 
VOLATILE ORGANICS SDG NOa IN409011A IN409011A 

TYPE: EgahlJ-- d & B E  

SAMP #Os IN507010Q I N 5 0 7 0 l O H  Ibd507043G IN50704JH 
RADIOCHEMISTRY SDG NOs bLb8687 LLL8687 LLL8687  LLL6687  - LA2M%ax 2. C O W U E  

1 .s 
1 

CO-6 0 
cs-137 0.5 
GROSS ALPHA 0 7 
GROSS BETA 38 4 
M-3 0 10 

T [pcr/L TYPE 8 

P 
I 
w 

S8A REQUEST: 508 
LOCATION: TRA CHEMICAL/CORROSIVE POND - REDUCED FLOH AREA 

UMr SED- 

SAMP NDs IN506022E IN508055E 
ANIONS AND CYANIDE SDO NO$ 1 ~ 5 0 s a i i e  1 ~ 5 0 8 0 1 1 ~  

-EBBkqg-- ( M W K G )  TYPE I 
EMLORIPE 
FLUORIDE 42 32 
SULFATE 9200 9200 

SAMP N O S  IN508022C IE1508022C I l 5 0 8 0 2 2 D  IN508022D IN508055C IN508055C 
METALS, INCLUDINO CRt6 SDQ NO: IN508011C IM508055C I N J O l O l 2 D  IN301012K I N 5 0 8 0 1 l C  IN508055C ------ (MG/KG) TYPE I 

ALUMINUM 
BARIUM 8 5 2 0  Di 
BERYLLIUM 0.92 B 
CADMIUt4 0.39 B 
CALCI UM 8940 it 
CHROMIUM 
COBALT 
COPPER 

9 . 8  
3 . 8  B 
4.5 B 

2 .6  
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TABLE 4 . 3 . 3  AMALYTICAL DATA SUWARY ay MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT 50 NOT C I T E  
LEACHINQ PONDS 

SBA REQUEST1 508 
LOCAffONi TRA CHEMICAL/CQRRQSIVE BOND INLET 

SAMP NQI IN508011A IN508044A 
VOLATILE ORGANICS SDB HQI INJOIO lPA IN505052A 

ACETONE 
METHYLENE CHLORIDE 3 BJ 6 J  
W ~ , ~ , ~ - T R I C H L - ~ D ~ D ~ T R I F L ( ~ ~ . Z ~ )  21 6J 

-+ f l&J#&3) TYPE6 

SAMP NO$ IN508011F  I N 5 0 8 0 1 1 0  IN508511H IN508044F  I N 5 0 8 0 4 4 0  IN508044H l lh8688 
RADIOCHEMISTRY SDB NO: LLL8688  L.118688 1118688 lLb8688 . 1118688 

%iir----vkw---- ( P C U G D )  TYPE1 
GROSS ALPHA 
GROSS UETA 1600 1 4 0 0  
H-3 100 1000 
K-40 16000 16800 

P 

w 
P SBA REQU EST: 509 

LOCATIONa TRA CHE#ICAL/CQRRQSIVL POND 
HEDIUNi SOIL 

FIELD M E A S W N T S  S A W  NOS *-- F f D / P I D  <PPMI 
PH <UNITS) 6 7.4 7.9 
RADS CCPM) 110 1 2 0  110 
TEMPERATURE ( D E 0  C )  22 16 14  

SAMP NO1 IN569012E IN509023E IN509034E 
ANIONS AND CYANIDE SDO NOS IN506020D IN506020D IN503016E 

lie9kT;f_-+- (MGIKG) TYPE 6 
CHLORIDE 
FLUORIDf 4 . 4  3 . 3  7 . 9  
N I  TRATE-N 2 N  1 - 5  61 1 . 7  H 
SULFATE 3100 58 0 4500  
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TABLE 4.3.3 ANALYTICAL DATA SUWARY BY HEDIUH FOR ENVIRONMENTAL PROBLEM 3 DRAFT Do NOT CITE 
LEACHING PONDS 

58A REQUEST: 509 
LOCATIONa TRA CHEMICAl/CORROSIVE BOND 
BEDIUMI SOIL 

SAMP NOc ZEiS09023D ZN509023D IN509034C Ib(509034C fH509054D IN509034D 
METALS, INCLUDING CRt6 SDG NO I IN503016D IN503016K IN503016C IM509034C IN503016D IN503016K 

rpjQ/J@> TYPE1 ORAB GRAB GRAB !%A+-- BRAB 
NICKEL 
PoTASSIUH 

ZINC 

_ _  
1700 

0.7 U 
537 B 
39 f 
56 

_ _  
4700 

1.3 6 
1520 
79 E 
151 

SAMP NO1 IN509012A IN509034A 
VOLATILE ORGANICS SDG NO1 IN503027A IM503027A 

flETHYLENE CHLORIDE 
TOLUENE 4 J  13 M 

-% (I.JG/KG) TYPE: 

f ]L,l, 1-TRICHLOROETHANE 53 39 
w 
P 
ffl SAMP NO1 IN509012F IN5090220 INS09012H PN509023F IN50902JG IN509023H 

RADIDCHEMISTRY SDO M O I  1119105 LLL9105 1119105 LL19111 lLL9111 1119lll 

---pBBgfhb---- (PCTIKOD) TYPE I 
OROSS ALPHA 
GROSS BETA 11000 6700 
H-3 1200 1200 
K-40 2moo 10000 

SAMP NOS IN509034F IN5090340 IN509034H 
RADIOCHEHISTRY 5DO NO, lLL9111 LlL9111 LLL9111 vm------ (PC&'&GD) TYPE I 

GROSS ALPHA 
GROSS BETA 
H-3 
K-40 

8500 
38000 

22000 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUWARY BY MEDIUM FOR ENVIRONM&NTAL BROBLEH 3 
LEACHING PONDS. 

DRAFT DO NOT C I T E  

SLA REQUEST1 5 1 0  
LOCATIONi T A W T S F  DISPOSAL BQND - REDUCED FLOM AREA 
~ U M S  SURFACE 

U SAMP NO1 

8 - 7  a .7 a .? a .7 
d C f m : ! k Y T s  
PM (UNITS) 
TEMPERATURE (DEG C) 1 8  i a  18 18 

SAMP NO1 IH510026C IN510059C 
ANIONS AND CYANIDE SDQ Nor IN510026C fN510048C 

Wk-YHiir- (UG/L ) TYPE I 

~HLORIDE 
ff ITRATE-N 497 N 316 
SULFATE 43080 N 39000 

S A W  NO E fN510026A IN510026A IN510Q26E fN5lQ0260 IE1510059A IN510059A 
WETACS, INCLUDINQ C R t 6  Sllo NO1 fN510015A IN513818D I N 4 0 1 0 1 3 I  IN401013K IH510015A IN513018D 

I 'CYPEI g T H f R  nrHfR QIHt+- PUfEI llTHER B'IHER P IUG/L) 
L UMINOM 

90 B p BARIUM - BERYLlIUM 2.5 0 
CALCIUM 56700 
CHROWI UM 2 8  3 .4  B 
c a p p a  1s 0 
IRON 616 
MAGffESIUM 17200 
M ANGAN E 5 E 2% 
MERCURY 
NICUEL 15 0 
POTASSIUW 
SODIUM 50600  
VANADIUH 17 6 
ZINC 1 2 4  

w A  

0.42 0.14 B 

5600 

SAMP 6401 I N 5 1 0 0 5 9 8  I N 5 1 0 0 5 9 8  
METALS, IDlClUDING CR*6 SDG NDI I N 4 0 1 0 1 3 1  IN401013K *- ( y p L  1 TYPEt 

ALUMIMUM 
BARIUM 1 1 4  B 
BERYLL IUt3 2.8 B 
CALCIUM 66800 
CHROMIUM 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVfRONWENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHING BONDS 

S8A AEQUESTi 510 
bOCAT1QN: TAWTSF DISPOSAL BOND - REDUCED FLOW AREA 
E D W M t  SURFACE WATER 

SAMB HOI LN510059E IN510059F  IN510059Q IN510059H 
RADIOCHEMISTRY SDO NO: kLl.8666 LLL8666  lhL8667 LLL8667  ---- . (PCI/L > TYPE1 

SR-TOT 

SBA REBUESTi 5 1 0  
LDCATlONs TANITSF DISPOSAL POND INLET 

f PH (UNITS) 
. TEWERAfURE tDED C )  w 
P 
u3 

ANIONS AND CYANfDE 
(lJG/L } 

CHLORIDE 
FLUORIDE 
NITRATE-# 
SULFATE 

METALS, INCLUDING CRt6 
(UG/L) 

A 1  UMI NUW 
BARIUM 
BERYL L I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
MAQNESIUM 
MANGANESE 

SAMB NO8 

9.3 9.5 9 . 3  9 * 5  
18 1 8  1 8  18 

SAMP NO8 IN518015C IN510048C 
SDD NO1 IN510015C IN510048C 

4!E%-mr- TYPE I 

1000  1 0 0 0  
768 E 249  

39000 44000 

SAMP NO1 IN510815A EN510015A INS100158 I N 5 1 0 0 1 5 0  IN510048A IN510048A 
SDG NOI IN510015A IN513018D I N 4 0 1 0 1 3 1  I[N401013K 1N510015A IN513018D 
TYPE I I -L 

---pulFR 
72 B 

3 * 3  I 
1 u  

2 0  
1 2  B 

3720 
1 9 1 8 0  

72 

51400  
5 . 8  0 19 
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TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONNENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHING PONDS 

§ & A  REQUEST: 510 
~OCATIONI TANfTSF DISPOSAL POND IIWLCT 
a u t 4 1  SURFACE WATER 

SAMP NO, IN51001SP IN510015E INS10015F  I N 5 1 0 0 1 5 0  PN510015H IM510048D 
RADIOCHEMISTRY SDG NO: l L L 8 6 6 6  1118666  LLL8666  LLL8667 1111667  LLL8666 

B-5 --Bulfg---m#Pztlig-- (PCI fL  1 TYPE I 

SR-TOT 3.5 

SAHP NQt IN510048E IN51004BF I t4510048Q IN510048H 
RADIOCHEMISTRY SDO NQ, L118666  L b t 8 6 6 6  1118667  1118667  --+- (pcr/ i )  TYPE a 

AM-261 
60-60 
cs-1 s7 

31 
93 _ -  

6ROs$- ALPHA 
GROSS BETA 

p H-5 
I SR-TOT w 
ul 
b-’ 

-1120 
9.3 

S8A REQUEST8 511 
LOCArIONi T A W f S f  DISPOSAL POND - REDUCED FLOW AR&A 
W U W r  m T  

YM----- SAMP NO1 

7 - 6  7 . 1  
CONDUETlVlTY(MS/CM) 
BM (UNITS) 

SAMP NOi IH511027D IN51105OO 
ANIONS AND CYANIDE SDO NO, IN511016D TN511016D 

TYPE I -- ( MG/ KG ) 
CHLORIDE 
FL UDR I DE 1 u  1.4 
NITRATE-N 1.1 2.5 
0-PHOSPHATE-P 1.1 1.1 
SULFATE 10 21 
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DRAFT DO NOT C I T E  TABLE 4.3.3 ANALYTICAL DATA SUMARY BY MEDIUM FOR EHVIRONHENTAL PROBLEM 3 
LEACHING PONDS 

S8A REQUESTi 5 1 1  
LOCATIDNt TANITSF DISPOSAL POND - REDUCED FLOM AREA 

SAMP NO: IN511050C IN511050C 
METALS, INCLUDING CR+6 SDG NOI INJQ1045D IN511016K +- (MGIKG) TYPE I 

VANADIUM 
ZINC 2 0 2  

S A W  NOS IN51105OA I N 5 l l O 5 O A  
VOLATILE ORGANICS SDO NO1 IN505052A IN51105QA 

ACETONE 
METHYLENE CHLORIDE 8 8  6 U  
It THIOBISMETHANEt 6 . 1 1 1  29 J 
Y 1,1,2-TRICHL-l,2r2-TRfF(L1.29) 8 D.J 

w- (UGIKG) TYPE 8 

P 
I 
w 
ul SAMP NO8 I N 5 1 1 0 2 7 E  IWSi1027F  I N 5 1 1 0 2 7 0  IN511027H IN5110271[ IN511050E w RADIOCHEMISTRY SDG NO1 b k L 8 6 8 9  LLL8689  LL16689  LLL6689  L L L ~ W J  LLL8689  

fPCI/KGD) TYPE 8 -m+-pBbh_---- 
AM-241 
co-60 
cs-157 

7400 GROSS ALPHA 
GROSS BETA 18000 
H-3 
K-40 
MN-54 
SR-TOT 

21090 
17000 

3900 
34000 

1 8 0 0 0  
1 8 0  

520 

300 

SAIQP N O I  I N 5 1 1 0 5 0 F  I N 5 1 1 0 5 0 0  IM511050H I N 5 1 1 0 5 0 1  
RAD1 OCHEHI STRY SDG NO, LLL8689  LLL8489  LhL8689  LLL6689 
(PCI/KGD) TYPE8 GRBB GRas GRAB nRBB 

AM-241 9.1 
CO-6 0 42000 

GROSS ALPHA 
GROSS BETA 
H-3 
K-40 18000  

280 MM-54 
SR-TOT 

65-137 ~ W Q O  

2 0 8  

590 
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TABLE 4 . 5 . 3  ANALYTICAL BATA SUMMARY BY MEDIUM FQR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHING PONDS 

SBA REQUE S T r  511 
LQCATIONr TANITSF DISPOSAL POND INLET 
5 

0 

SAMP WBs IM511049C IN511049C 
METALS, INCLUDING CR+6 SDG NQi IM301045D ltN511016K -- (MG/KG) ,TYPE# 

 ALUM^ NUM 

CALCIUM 38200 

COPPER 7a 

BARIUM 224 
BERYL L IUM 2.5 E 
CADMIUM 1 . 4  

CHROMIUbl 
COBALT 10 B 

IRON 282QO 
LEAD 
blAGHESIUt4 

p MANGANESE 
I MERCURY 

NICKEL 

~~ 

22 B 
15500  E 

202 

44 

26 
838 B 

42 E 
2 9 3  

5000 

S A W  NQI I # 5 1 1 0 1 6 A  IN511049A 
VOLATILE ORGANICS SM3 NO: IW505052A IN505052A 

-@=n-- (UG/KGI TYPE I 

ACETONE 
METHYL ENE CHL OR1 DE 11 B 2 BJ 
i l , l~2-TRXCHL-1,2,2-TRIF(11.29)  1 8  BJ 
X 1,1,2-TRICHL-1,2,2-TRIFCll.32) 9 0J 

5AMk NO8 IN511016E IN511016F  IN511016G IN511016H I N 5 1 1 0 1 4 I  I N 5 1 1 0 4 9 E  
LLL8689  LLL6669  RADIOCHEMISTRY SDG M O I  LLL8689 LLL8689  LLL8689  L b b 8 6 8 9  

G f l A B L G R a r r  
57 Q 

AM-241 
CO-6 0 
CS-137 4400 
EU-155 1 3 0  
GROSS ALPHA 5300 9 1 0 0  

H-3 -30 

- GBBBji?--. ORAU 
(PCT/ KGD) TYPE 8 

GROSS BETA 13000  29000 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHING PONDS 

S&A REQUEST i 5 1 2  
LOCATIONt TAWTSF DISPOSAL POND 

METALS. INCLUDINO C R t 6  
CMG/KGI 

A I. U f l I  NUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYL L IUM 
CADMIUM 
CA LCIUpl 
CHROMIUN 
COBALT 
COPPER 
IRON 
LEAD 
MAGNES f UM 
MANGANESE 
MERCURY 
NICKEL 
POT ASS IUM 
S I L V E R  

f 
w 

ZINC 

SAMP BIOi 
SDO M O i  
TYPE t 

0.05 

SAMP Nos IW512028C 
METALS, INCLUDING C R t 6  SDO NO8 IN503016D 

ALUMINUM 
ANTIMONY 5.5 BN 
AR S EN I C  11 B 
BARIUM 
BERYL L IUM 
CADMIUM 
C A 1  C IUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
L EAD 
MAGNESIUM 
MA WANES E 
MERCURY 

!v-m--- fMG/KG) TYPEa 

7.9 B 
20 

19000  
1 2  B 

13000 E 
650 E 

2i4 
1 .8  E 
0.5 B 

75500 

I N 5 1 2 4 1 7 8  IN512017C 
I N 5 1  50 1 OC I N50 3 0 1  6 0 

-%m--- 
4.9 MN 
9 . 8  M 
2 7 2  
2 . 1  E 
4 . 6  B 

49700  
22 

11 
29 

26600 
17 B 

12208 E 
553 E 
40 

e.98 B 
a05 B 

52 E 
1 1 9  

IN512028C I N 5 1 2 0 3 9 6  
IN503016K IN503016C 
PRBB- 

IM512017C 1 5120288  I N 5 1 2 0 2 8 8  
IN503016K Itf5120178 IN515010C 
-GRAaSRAB 

29 

0 . 0 4  D 
3500 

IN512039B IN512039C IN512039C 
IN509034C IN503016D IN503016K 

-%m--- 
4.9 BN 
11 B 

26 1 
2 E  

3 2  

0 . 7 8  B 
6 6 9 0 0  

9.1 
2 4  

23300  
1 3  B 

12900 E 
695 E 

0.06  
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TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHINQ PONDS 

S8A REQUESfi 512 
LOCAfIONs TANfTSF DISPOSAL POND 

UMI SOIL 

SAMP MQa IN5120JPQ IH512039H L N 5 1 2 0 3 9 I  
RADIOCHEMISTRY SDG NQs 1119077  LLL9077 1 L L  S O T 7  

(pCI/KQD) TYPE1 Ql3.U M E  m- 
AM-241 
GROSS ALPHA 
GROSS BETA 
M-3 
K-40 
SR-TOT 

2 0 0  
150BB 

760 

SBA REQUEST8 513 
LOCATION1 TAWLOFT DISPOSAL POND 
=Ut41 SURFACE M T E R  f 

w 
0, 
w 

SAMP MOB IN513256A IM5132568  IN513256D 
METALS8 INCLUDING CRt6 SDG  NO^ 1 ~ 5 1 0 0 1 5 ~  r~4010131 I H Z I S O ~ ~ D  --* f UGIL I TYPE8 

CHRUH I UM 
MERCURY 0 . 0 3  B 

S A W  NO, IN513256C 115132568  IM513256F  
SDO 9001 l L L 8 6 9 4  t h L 8 6 9 4  L l L b 6 9 4  RADIOCHEMISTRY *-- (PCI/L 1 TYPE1 

AM-241 
GROSS ALPHA 
GROSS BETA 
SR-TOT 

15 
2 

2.9 

SAMP NO1 IN513256C 
RADX OCHEMI STRY SDG NO1 LLL8694  

LD BCAflls 
0.85 

c UG/L 1 TYPE1 
URANIUM-TOT 
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DRAFT DO NOT C I T E  TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIROMENTAL PROBLEM 3 
LEACHXNG PONDS 

S&A REQUEST6 513 
bOCATIONi TANILOFT DISPOSAL BOND - REDUCED FbRW AREA 

M I  5- 

SAMP NOt IN513052E IM513052E 
METALS, INCbUDING CR+6 SDG BIOS IN40181JI IN401013K +- I U G I L  > TYPE I 

MAGNESIUM 
MANGANESE 13 0 
MERCURY 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

340Q b 
24300 

a2 I 
24 

SAMP MOI 
VOLATILE ORGANICS sw Nos 

t UG/L > TYPE1 * ACETONE 
I) 
w 
OI 
w S A W  ma 

RADIOCHEMISTRY SDO NOn 
(P&L/L) TYPE I 

AM-241 
CS-137 
GROSS ALPHA 
GROSS BETA 
H-3 

XN513896A IN513109A 
I[N401013A IN481013A 

v- 
I N 5 1 3 0 2 9 0  IN513029H I N 5 1 3 0 2 9 1  IM513029K I[W5138520 1 1 1 6 6 9 3  IN513052H 
11 L 8 6 M  I L L 8 6 9 4  LLL8693  L h L 6 6 9 f  L L L 8 6 9 4  

7 
17  

4.6 
1 9  
15 

-80 

SAMP WQI I N 5 1 3 0 5 2 1  IN513052K 
RADIOCHEMISTRY SDQ NOn LLL8693  L l L 8 6 9 3  

CPCI/L 1 TYPE1 m R  W R  
AM-241 
GS-137 5 U  
GROSS ALPHA 
GROSS BETA 
H-3 -280 
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TABLE 4 . 3 . 3  ANALYTICAL QATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHXNO PONDS 

S8A REQUESTi 5 1 4  
LOCATION: TANILOFT DISPOSAL BOND - REDUCED FLOW AREA 

SEDmEMT 

SAMP HOi IN51402OC IN51402BC I U 5 1 6 0 2 0 D  IM514020D IN51405SC IH514053C 
METALS, INCLUDING CR+6 SDG NO8 IN51101611 IH514053C Ib1514819D TN514019K I N 5 1 1 0 1 6 8  INS14053C ------ (MG/KO) TYPES 

I RON 
LEAD l a  0 
NA5NESfUM 17JOO 
MANGANESE 1080 td 
MERCURY Q.03 B 0.06 11 

49 NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
Z I t I C  

4200 
602 B 

56 
143 

f SAMP Nos 
m METALS, INCLUDIMG CRt6  SDG NOS w 
ui f p1G/KG 1 TYPES 

?&UMINUM 
BARIUM 
BERYLLIUH 
CADMIUM 

f SAMP Nos 
m METALS, INCLUDIMG CRt6  SDG NOS w 
ui f p1G/KG 1 TYPES 

?&UMINUM 
BARIUM 
BERYLLIUH 
CADMIUM 
CALCXUM 
CHROM I UH 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POP ASS I UM 
SOBIUM 
VANADIUM 
ZINC 

SAMP NOS 
WOLATILE ORGANICS SDO NO1 

I UGIKG) TYPE1 
ACETONE 
METHYLENE CHLORIDE 

IN514053D I N 5 1 4 0 5 3 8  
I N 5 1 4 0 1 9 D  IH514019K war---- 

181 
1.8 

0.52 B 
88000 % 

7.9 B 
22 

18800 
11 B 

1 4 4 0 0  
521 N 

31 

512 B 
42 
88 

26 00 

IN514020A 1N514053A 
IN514019A IN514019A 
GRAB + 85 

15 U 12 B J  
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TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY HEDIUH FDR ENUIROWENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACNINQ PONDS 

S8A REQUEST6 514  

PEDIUMi SEDMENT 
 LOCATION^ TAN/LOFT DISPOSAL POND INLET 

SAMP NOs IN514019E IN514042E 
ANIONS AND CYANIDE SDG NO1 XN502015E IN502015E -- tHG/KG) TYPE a 

CHL OR1 DE 
FLUOR1 DE 1.3 1 
NITRATE-# 1.9 N 0.54 N 
SULFATE 9 5  99 

SAMP El01 
METALS, INCLUDING CR+6 SDQ #Os 

(*/KO) TYPE o 
ALUMINUM 
BARIUM 
BERYLLIUM 
CADMIUH 
CALCIUM 
CHROMIUM 
COBAt T 
COPPER 
I RON 
LEAD 
MAGNESIUM 
MA WDAME S E 
MERCURY 
NICKEL 
POT ASS I UM 
SILVER 
SODIUM 
VANADXUM 
ZINC 

0 . 0 4  0 

29 

0 . 0 3  B 
3700 

IN514019C IN514019C IW51401BD IW514019D IN514042C IN514042C 
I N 5 1 1 0 1 6 8  IN514053C IH514019D IN514019K IN411Q16B IN514053C 
- - qqw- - .Ggag___pgBk___L  

218 
2 .2  

0.88 1) 
97500 S 

9 . 7  
30 

23400 
13 B 

16300 
8 5 1  N 

4 1  

1 . 5  B 
546 B 

4 5  
126 

27 

METALS, INCLUDINQ CR+6 
(MG/KO) 

A L  UMINUM 
BARIUM 
BERY L l .  I UM 
C A DMI UM 
CALCIU13 
CHROMIUM 
COBALT 

SAMP NO: IN514042D 1N514042D 
SDG NOI IN514019D XN514019K 
TYPE I -- 

188 
2 . 1  

102000 x 

8 B  

0.84 B 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY WEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
L EACHIMQ BONDS 

SSA REQUEST1 514  
LOCATIOMi TANILOFT DISPOSAL POND IHLET 

SAWP NO, IH516042G IN514042 t t  I N 5 1 4 0 4 2 1  IM514042J  
RADIOCHEMISTRY SDQ NOS l L L 8 6 9 2  LLL8692  LLt8691 L L L 8 6 9 1  

GROSS BETA 
H-3 8 0 0  
K-40 1 3000 
SR-TOT 18 

-@=---@------ ( PGI/L(GP) TYPE; 

SAMP NO8 l tM514019F IN514042F  
RADIOCHEMISTRY SDG NOi LLL8692 LLL8692  

Ym---Ym-- ( U O / K W  TYPE I 
URANIUM-TOT 

P 
I 
W 
cn SbA REQUEST1 514 

HEDXUMi S E D W T  
a LOCATXON; TANILOFT DISPOSAL POND OUTLET 

SAMP NO1 I N 5 1 4 0 3 l G  
RADIOCHEMISTRY SDO NOS L L L 6 6 9 2  

GROSS ALPHA 
GROSS BETA 6 0 0 0  

- C PCI/KGD) TYPE1 

SBA REQUEST1 5 1 5  
LOCATIONt TAWLOFT DISPOSAL POND 

-+- SAMP NO: 
im7HHi$VTS 
PH (UNITS) 
RADS (CPM) 

8 . 6  8 . 2  8 . 1  
100 50 50 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUPWARY BY MEDIUH FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHINO PONDS 

$&A REQUEST) 5 1 5  
LOCATIONt TAN/LOFT DISPOSAL POND 

SAMP NQI IN515021D I H 5 1 5 0 Z l D  IN515032C IN515032C IH515032D IN515032D 
METALS, INCLUDING CR+6 SDG NO1 IN503016D IH503016K I N 5 1 2 0 1 7 8  IN515010C IN503016D IN503016K 

CADMIUM (MG/KG) TYPE I Eaah__EBBh-- .EBBk- - .pBBh- -m*EBBB-- - .  0 . 4 6  B 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESI Ufl 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANA 01 UM 
ZINC 

si300 
7 . 1  B 

2 1  
27800 

7.9 u 
l l S O b  E 

297 E 

27 

0.79 U 
236 B 

36 E 
6 1  

0 .04  B 
2200 

98600 

6.6 B 
21 

18300 
10 B 

13900 E 
473 E 

38 

29  

0.89 B 
3200 

647 B 
4 3  E 
9 1  

SAMP NOS IN515OlOA IH515021A 
VOLATILE ORGANICS SDG NQI IN503027A IN503027A 

CHLOROFORM 
METHYLENE CHLORLDE 13 I J  
l,l,l-TRICHLOROETHANE 25 26 

-pBBk-6J- (UWKG) TYPE I 

S A W  HQa I H 5 1 5 0 1 0 F  IN515010G IN515010H I N 5 1 5 0 1 0 1  IM515010J  IN515021F  
R A D 1  DCHEMISTRY SDG NOS 1 1 1 9 0 4 2  1 1 1 9 0 4 2  Ll.19042 L l t 9 0 4 2  hL19042  1119042 
fPCI/KGD) TYPE; 0 --EBBk---EBBk---- 

AM-241 
GROSS ALPHA 
GROSS BETA 
H-3 
K-40 
SR-TOT 

5300 
6000 

1 4 0 0 0  
40  

0 



DRAFT DO WaT CITE TABLE 4.3.5 ANALYTICAL DATA SUMMARY BY MEDIUM FOR EMVIIOHMEWTAL PROBbEEI 3 
LEACHING BONDS 

SAMB Hoc I[M515032M I b Q 5 1 5 8 3 2 I  IN5150529 RADIOCHEMISTRY SBQ Nor bhb905? b l L 9 0 5 1  L e  L 9057 
(?CT/KGD3 TYPPEI 9-  GRAB^ GRAB 

A#-241 
w GROSS A L P H A  
.-J GROSS BETA 

H-3 
K-40 
SR-TOT 

P 

2800 
P2001 

N 

310 

SAMB Nos IN515018F I W 5 1 5 8 2 1 F  IN515032F RADIOCMEMI STRY SDG NO, Lbb9042 LLL9042 LLL9057 
(UG/KGD)  TYPE 8 

URANIUM-TOT 

S8A REQUEST1 516 
LOCATION6 
W I U M I  SURFACE WATER 

ICPP PERCOLATION POND 2 - REDUCED FLOH AREA 

* 0 
Z M S C M I  8 . 8  * 8 . 8  T.? a .9  a " 6  

E S Q m N T S  SAMP NOc Jj9516022 
0 . 4 6  

26 2a 29 26 
PH (UHITS)  
TEMPERATURE (DEG C )  
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DRAFT DO NOT C I T E  TABLE 4.3.3 ANALYTICAL DATA SUMMARY BY MEDIUfl FOR ENVIRONMENTAL PROBLEM 3 
LEACHING PONDS 

3BA REQUEST1 516 
LOCATION: ICPP PERCOLATION POND 2 - REDUCED FLOW AREA 

SAMB Nos IN51602211 
ANIONS AND CYANIDE SDO NO1 IN417011.l 

9i#h-- tUG/L) TYPE I 
CHL OR1 DE 
FLUORIDE 1000 
NITRATE-N 7 4 6 0  N 
SULFATE 28000 N 

SAMP NBI I N 5 1 6 0 2 2 0  
METALS, INCLUDINO CR+6 SDO NOS fN507010D 

(UG/L) TYPE8 m E R  
A 1  UMI NUN 
BARIUM 
BERYL 1 IUM 
CALCIUM 
CHROMIUM 
COPPER 
I R O N  

0.42 

SODIUM 
VANADIUM 
ZINC 

CHROMIUM 
COPPER 
I R O N  
MAGNESIUM 
MANGANESE 
MERCURY 
POTASSIUM 
SODIUM 

SAPIP WOa IN516055H 
METALS. INCLUDINO C R t 6  SDQ NO: I N 4 1 1 0 1 5 1  

BARIUM 80 B 
BERYLLIUM 4 B  
CA L C I Ut4 40100 

13 B 
349 

14600  E 
7 . 1  B 

t UG/L > TYPE 1 
ALUMINUM * 1280 

1 3 4 0 0 0  

I N 5 1 6 0 5 5 1  
I N 4 1 7 0 1 1 J  

1 0 0 0  u 
4290 N 

28000 N 

?!#h--- 

I N 5 1 6 0 2 2 0  IN516022H XN516022H I N 5 1 6 0 5 5 0  IN516055G 
IN522075F  I H 4 1 1 0 1 5 1  I N 4 l l O l S K  IN507010D I N 5 2 2 0 7 5 F  
-q4r--pllfEg-- 

8 1  B 
4 . 2  B 

10 u 
7’1 B 

45400  
5.3 B 

I N 5 1  6 055H 
I N 4 1 1  015K 

16209 E 
5 u  

590% 
140800 

1 6  I 
10 11 

7 .5 B 

0 . 4  
R 

3400  E 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUflHARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHING BONDS 

S8A REQUEST8 516 
LOCATfONi ICPP PERCOLATION POND 2 - REDUCED FLOW AREA 

I SURFACE 

S A W  NOS I N 5 1 6 0 2 2 J  I N 5 1 1 0 5 5 J  
RADIOCHEMISTRY SDQ NO; 1118620-8 LLL8620-8 

%+ t U W L  1 TYPE# 
URANIUM-TOT 

S8A REQUEST1 516 
LOCATIONi ICPP PERCOLATION POND 2 INLET 
WDIUf l r  -HBTEB 

FIELR ME -Ww-----* EtlENTS S A W  NOI 
C o N D u c n  v 1 Ty  W l c H  1 
PHI (UNITS) 8.8 8 . 7  8.8 8 - 8  

I TEflPERATURE (DEG C )  25 2 5  25 25 
w 
-4 
u7 SAMP NOa I t45160111 I N 5 1 6 0 4 4 1  

ANIONS AND CYANIDE SD0 NO1 I N 4 1 7 0 1 1 J  I N 4 1 7 0 1 1 J  

NITRATE-N 226  UN 542 N 
SULFATE 24000 N 24000 N 
eHLORt ( Y h - - 9 h - - - - ,  UO/I 1 TYPE I 

DE 

SAMP NO: I N 5 1 6 0 1 1 0  I N 5 1 6 0 1 1 0  IN516011H IN516011H I N 5 1 6 0 4 4 0  I N 5 1 6 0 4 4 0  
METALS, INCLUDING CR+6 SOe NO; IN507010D IN522075F  XH411015X lN411015K IN507010D I11522075F 

A t  UM f NUM ( U W L  ) TYPE: ertira___-m+=-- 
49 E 

1.9 B 
8580 

8 . 8  B 

BARIUM 

3 0  
COBALT 
COPPER 
IRON 

1 . J  
NICKEL 

3.2 B 
140 

6760  
2740 BE 

44  

12 a 
0 . 5 2  
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DRAFT DO NQT C I T E  TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FQR ENVIRONblENTAL PROBLER 3 
LEACHINO PONDS 

S8A REQUEST1 517 
LOCATIBHa ICPP PERCOLATION POND 2 - REDUCED FLOW AREA 
fl€DIUb! I SEDWFNT 

-* IE SAM? Not 
7.1 7 - 6  PH ( U N I T S 1  

TEMPERATURE (DEG C) 44  25 
6 O N O ~ C T : : I W ~  

SAMP NO; IW51702JF I N 5 1 7 0 S B F  
AWIQWS A N D  CYANIDE SDG H o t  16d5QdOllE l tN517045F 

2.3 1 .3  w 
7 7  w 

-- LMG/KGI TYPE a 
CHLORI BE 
NITRATE-W 
SULFATE 96 

SAMP NO1 IN517023D I N 5 1 7 8 2 3 B  IN517823E XNSlaO2JE I W 5 1 7 0 5 6 D  PHSl7056D 
I METALS, I IJCLUDING CR+6 SDG N o t  IH508OB1C I N 5 9 4 0 5 3 C  IN501QP2D Bfd30901L2K IM%OIBlBC HMS1405%C 
w IMG/KG) TYPE 1 

P 

-spae__=%ir-riaak__-- ALUMINUM 
BARIUM 8 3  N 

B 
0.42 B 

BERYL L aura 
15300 % 

CADblIUM 
CALCIUM 
CMROMI Ut4 19 
COBALT 3.7 B 
COPPER 15 
IRDM 11100 

5 . 2  1 
3990 

LEAD 
MAGNES 1 U# 
MANGANESE 1 4 1  

15 
MERCURY 
NICKEL 
POTASSIUM 

228 B SODIUM 
VANADIUM 

97 

30 
ZINC 39 

1 . a  0.95 

1800 



TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUH FOR ENVIRONMENTAL PROBLEPI 3 DRAFT DO NOT C I T E  
LEACHINQ PONDS i 

S IA  REQUEST1 517 
LOCATIONi ICPP PERCOLATION POND 2 - REDUCED FLOH AREA 
&@IUfli S E D m N T  

SAMP MOt IN51705QE IN517056E 
METALS, INCLUDING CR+6 SDO NO, IHJOlO12D INJ01012K +- (MOIKG > TYPE1 

BERY LL I U H  
CADMIUM 0.59 1 
CAL C I  Ut4 19500  Y 
CHRObtI Ut4 
COBALT 3 . 8  B 
COPPER 16 
IRON 11700  
1 EAD 5.6 B 
MAGHES I UM 4720 
MANGANESE 1 1 7  
MERCURY 
NICKEL 17  
POT ASS1 UM 1200  

f SODION 294 E 
w VANADIUM 34 - ZINC 52 m 

SAMP NOc IN517023A IN517056A 
VOLATILE ORGANICS S W  Nos IN511OSOA tN511050A 

TYPES w l i B B L a a _  i 4 E m & % % I ? i . O E  

SAMP HOI I N 5 1 7 0 2 3 0  IW517023H I N 5 1 7 0 2 3 1  IB1517023J 
RADIOCHEHISTRY SDO HOI L tL8622-A  1118622-A LLL0622-B LLL6622-B ---- (PCI(KQII1 TYPE: 

CE-144 
CO-60 3 2 0  
CS-134 1400 
cs -137  20000  
EU-154 

GROSS ALPHA 
GROSS BETA 
H-3 
K-40 21000 
PU-238 
PU-239 
RU-106 1 7 0 0  

EU-155 i a o  

IN517023K IN517023L  
bLL8622-B LLL8622-A 
DRABGRAB 

9600 
1 8 0 0 0  

500 

27000 
1 8 0 0  
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DRAFT DO NOT C I T E  TABLE 4 . 3 . 3  ANALYTICAL DATA SUflMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 
LEACHINO PONDS 

SBA REQUESTi 517 
LOCATIONi ICPP PERCOLATION POND 2 INLET 

.Yiw--*+ SAMP NO1 

PH (UNITS) 7 .2  2 . 2  
TEMPERATURE (DEQ C) . 2 5  26 

3AMP NQI IN517012F  I N 5 1 7 0 4 5 6  
ANIONS AND CYANIDE SDQ NOi IN50801bE IE151’10456 

=Tii---- 
(WfKQ) TYPE I 

CHLORIDE 
FLUORIDE 1.2 1.8 1 

NITRATE-N 0.611 1.1 N 
0-PHOSPHATE-P 0 . 6 2  0 .33  U 
SULFATE . 20 12 N 

SAflP NOt IP1517812D IN517012D IN517032E ID1517612E IN517045D IN517045D 
METALS, INCLUBIN0 CR+6 SDO MOI IN508011C IN514053C IW301012D I W O l 8 1 Z K  IN508011C IN514053C 

f 
w 

P 03 (MG/KG) TYPE I - - E a a & _ O _ _ L - -  
ALUM1 HUM 
BARIUM 96 N 
BERY LL I UM 1.1 
CA 5MI UM 0 , 9 4  
CALCIUM 6 8 5 0  E 
CHROlrtf UH 1 7  
COBALT 4 . 3  B 
COPPER 54 
IROM 1 4 4 0 6  
LEAD 7 . 6  B 
MAGHESI UH 5010 
MANGANESE 1 6 8  
MERCURY 
NICKEL 2 1  
POT ASS I UM 
SILVER 1.9 
SODIUM 334 B 

ZINC 65 
VANADIUM 38 

4 . 1  

23 

3.6 

1 5 0 0  
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TABLE 4 . 3 . 3  ANALYTICAL BATA SUMMARY BY MEDIUM FOR ENVIRONHEt4TAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHINO PONDS, 

S I A  REQUEST, 517 
LOCATION1 ICPP PERCOLATION POND 2 INLET 
W U M :  

RADIOCHEMISTRY 
(PCI/KGDb 

TH-232 

SAM% NOI I N 5 1 7 0 1 2 0  IN517012H I N 5 1 7 0 1 2 1  I N 5 1 7 0 1 2 J  IN517012K INS17012L 
S D G  NO8 1118622-A l L l 8 6 2 2 - A  LLLB622-3 1118622-B l L l 8 6 2 2 - B  lLLS622-A  
TYPE 8 -mvEBBh-----EBBB---- 

SAM% NOI 
RADIOCHEMISTRY S D G  NOa 

(PCI/KGDI TYPE I 
CE-146 
eo-60 
C S - 1 3 4  
CS-137 
EU-154 * EU-i55 A GROSS ALPHA 

cn GROSS BETA 
w H-3 

K-40 
PU-238 
PU-239 
RU-186 . . ~  _ ~ _  
58-125 
SR-TOT 
TH-228 
TH-230 
TH-232 

I N 5 1 7 0 4 5 0  IN517045H f N 5 1 7 0 4 5 1  f N 5 1 7 0 4 5 J  IN517045K INS17045L 
1118622-A l L L 8 6 2 2 - B  LhLS622-3 LLL8622-B l L l 8 6 2 2 - A  LLLB622-A ---- GRAB GRAB 

€ 7 0 0  
18000 
2QQ000 

3300 
14QO 

53Q00 
360000 

22000  

36000 
lOOQ0 

600 

50000 
26 00 

1 9 0 0  
588 
536 
7 50 

SAMB NOI IN5175l20 I N 5 1 7 0 4 5 0  
RADIOCHEHI STRY S D G  #OI 1118622-A L L l 8 6 2 2 - A  

!%n----- (U@'J@D} TYPE t 
URANIUM-TOT 
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DRAFT DO NOT C I T E  TABLE 4 . 3 . 3  ANALYTICAL DATA SUMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEH 3 
LEACHING PONDS 

SBA REQUEST: 516 
LOCATIONi ICPP PERCOLATION POND 2 

UM; sa I t  

3 . 9  B 
I 7  

1 2 5 0 0  
7 u  

4380 E 
173 E 

S A W  Hoc IM511035E IN518035E 
METALS, INCLUDING CRt6  SDO NO; IM503016D IN503016K -- ( M W M  I TYPE1 

ANTIMONY 
BARIUM 1 5 1  
BERY L 1 IUM 1.1 E 
CALCIUM 22900 
CHROMIUM 
COBALT 
COPPER 
IRON 
L EAB 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 

f POTASSIUM 
0 SODIUM E VANADIUM 

ZINC 

18 
IS00 - 

299 B 
34 E 
49 

SAHP H O i  KN518013O IN518013K I N 5 1 8 0 1 J J  IH518013K I N 5 1 8 0 1 3 1  L L L 9 1 0 1  I N 5 1 8 0 3 5 0  

TYPE; 
RADIOCHEMISTRY SDQ NOI L L L 9 1 0 1  L L t 9 1 0 1  l L 1 9 1 0 1  L L L 9 1 0 1  L L L 9 1 0 1  ------ 

6000 
d P D j  

2600 
GROSS BETA 
H-3 
K-40 

0 ~u-238 
PU-239 0 

510 
320 
460 

19000 
19 

0 
3 3 0  

5 9 0  

540 
38 o 

SR-TOT 

SAMB Nos I N 5 1 8 0 3 5 1  I N 5 1 8 0 3 5 5  fN518035K I N 5 1 6 0 3 5 1  
SDG MOI L L t 9 1 0 1  L L L 9 l O l  L L L 9 1 0 1  L L L 9 1 0 1  
TYPE I 

RADIOCHEMISTRY ---- 
5700 

d l K G D )  
GROSS BETA 
H-3 1 8 0 0  



4- 386 



TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHINQ PONDS 

S8A REQUEST1 519 
LOCATION1 ANL-W DISPOSAL POND - REDUCED FLOW AREA 

I SURFACE HATER 

S A W  NOS IH519025B IN519025E IN519025E IN519058D 
METALS, INCLUDING CR+6 SDG NOz IN519014D IW4840161 IN404016K I N 5 1 9 0 1 4 0  

-Thi----- ( U W L  1 TYPE I 

ALUMINUM 
BARWM 
BERYL L IUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
HAONESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 

f SODIUM 
w VANADIUM 

ZINC 

0 . 0 4  B 

148  B 
4 8  

l l 9 0 0 0  
187 

1 4  B 
319Q 

41000 
138 

11.2 B 

7 8  
19000 

6 8 S O O  

116 
29 B 

0.04 B 

IN519058E IN519058E 
I H4 040 16 I I N4 04016 K 

103 B 
3 . 6  B 

I85000 
1 9  
IO u 

400 
34700 

34 

-- 
6 U  

Q U  

19 B 
15 I) 

67400  

18000 

SAMB N91 IN519092A IM519105A 
VOLATILE ORGANICS SDG Nor IN4040168  IN4040 ibB 

ACETONE 
HETHYLENE CHLORIDE 4 5  4 5  

-=%r- IUWL > TYPE 6 

SAMB NO1 IN519Q250 ZN519025H I N 5 1 9 0 2 5 J  IN51905 l lD  IN519058H IN519058J  
RA a1 OCHEMI STRY SD(P NO: LLL8569 LLL8569 LLL8470 L LLB 569 LLL8568 LLL8570 

(PCL/L) TYPE1 BTHER BfilflB,___ OTHEB PrtlfR - 
CO-60 + u  
CS-137 6 .2  3 u  
GROSS ALPHA 1 9 
GROSS BETA 1 0  60  
H-3 67 BO 6700 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT CITE 
LEACHIHO PONDS 

S I A  REQUEST8 519 
LOCATIONr ANC-tl DISPOSAL POND INLET 
-MI SURFACE WMER 

SAMP NO, I N 5 1 9 0 1 4 0  1N519014H I N 5 1 9 0 1 4 1  I N 5 1 9 0 1 4 J  INS190470  I t4519047H 1 1 1 8 5 6 8  
RADIOCHEMISTRY SDG $401 1118569  LL 1 8 5 6 9  t ~ ~ 1 5 6 1  LL16570 11 1 8  569 

(PCJ/ /L  > TYPE; grHER QDW- PTHER - g f H E R  Q3-H- 
CO-6 0 
cs -137  3 u  0.2 
GROSS ALPHA a 1.9 
GROSS BETA 1 8  0 
H-3 6700 
SR-TOT 3.1 

SAMP NO* I N 5 1 9 0 4 7 I  I N 5 1 9 0 4 7 J  
RADIOCHEMISTRY SDG NOS 1118568  11 b857 0 

(PCI/L 1 TYPE8 nTHER W R  
CO-60 

-P ES-137 & GROSS ALPHA 
cr) GROSS BETA 
u7) H-3 7 2 0 0  

SR-TOT 2.9 

S8A REQUEST, 519 
LOCATIONi ANl-W DISPOSAL POND OUTLET 
ClfeJUMi SUlgf8CE Wm 

F I E l D  MEAS U m E N T S  SAMP NOi ~ = Y F - - - - = Y P - - - - ~  CONDUCTIVITY (ESS/CMl 
DO (PBMI 2.5 2.4 27 2 * 5  
PH 6UNXTS) 8 . 4  8.4  8 .4  8-G 
TEMPERATURE (DE6 C)  23 23 23 23 

SAWP N O i  IN519036F  I N 5 1 9 0 6 9 F  
ANIONS AND CYANIDE SDG NOi I N 4 0 4 0 1 6 J  IN409011.J 

q-Wm----- / L  ) TYPE I 
CHLORIDE 
FLUORIDE 1909  1800  
NITRATE-N 610 I 520 
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TABLE 4 . 5 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 DRAFT DO NOT C I T E  
LEACHLNQ PONDS 

S8A REQUEST1 519 
LOCATIOHi AML-H DISPOSAL POND OUTLET 

I SURFACE WATER 

S A W  MOO I N 5 1 9 0 6 9 1  I N 5 l 9 0 6 9 J  
RAD1 OCHEMI STRY sw NQb LLL8568  LLL8570 

I;pcI/L) TYPE6 m R  
CO-60 _ _  _ _  
CS-137 
GROSS ALPHA 
GROSS BETA 
ti-3 
SR-TOT 

7200 
3 u  

S B A  REQUESfi 5 2 0  
LOCATIQNt A M - W  DISPOSAL PQND - REDUCED FLOW AREA 

P 
I 
<a - 
0 -- SAMP NO8 w 

DO (PPf4) 6 . 6  8.6 
PH (UNITS) 8 . 5  6 . 6  
TEWPERATURE (DEO C)  22 22 

SAMP NQe IN520028E IN5ZOOSlE 
ANIONS AND CYANIDE SDQ NO; 1 ~ 5 2 0 0 1 7 ~  r ~ r z o o i 7 ~  +- ( M W K C 5 )  TYPE I 

CHt OR1 DE 
FLUORIDE 6 . t i  8 * 7  
Nf TRATE-H 
SULFATE 1800 3500 

0 .27  N 0 . 2 5  H 

SAMP NO1 IN520028C IN52002flD IN520028D XN520051C IN520051D IN520051D 
METALS, INCLUDING CRt6 SDG NO1 IN505018B IN505618C IN505018K EN5050168 IN505018C IE1505018K wm--pBBh--.-9------- ( MC/ KG 1 TYPES GRAB 

A t  Ut41 NOM 2 300 
BARIUM 1 4 9  242  
BERYL1 I U M  1 . 6  II .9 
CADMIUM 1.1 0.88 
CALCIUM 55400 32500 
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DRAFT DO NOT C I T E  TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY ny MEDIUM FOR ENVIRONMENTAL PROBLEM 3 
LEACHING PONDS 

S8A REQUESTt 520 
LOCATIONI ANL-H DISPOSAL POND - REDUCED FLOW AREA 
mrwI SEDIMENT 

SANP Nos IN520051H 1N520051I 
RADIOCHEMISTRY SDO NOI bLL8572  1118573  
fPCf/KGDI TYPE1 m u  ORAB 

CO-60 
CS-137 
GROSS ALPHA 
GROSS BETA 
M-3 
K-40 
SR-TOT 

9 0 0  

250  

S8A REQUESTt 520 
LOCATIONr ANL-H DlSPOSAL POND INLET 2 s  T P 

W 
u3 
G) 

F v Y - - - -  MEASUREMENTS SAHP NO) 
S/CMI 

DO 6PPM) 8 . 4  8.4 
Ptl (UNITS1 8 . 5  8.5 
TEMPERATURE (DEG C) 26 26 

SAMP NDr IN520017E IN520040E 
ANIONS AND CYANIDE SDQ NOi fN520017E IN520017E 

CHLORIDE 
FLUOR I DE 9 9.1 
SULFATE 27 0 670 

SAMP NO1 IH520017C IN520017D 1N520017D IN52004OC IN520040D I N 5 2 0 0 4 0 0  
METALS, INCLUDING C R t 6  SDO NO, IN5050186  INSOSO18C IN505018K fN505618B IN505018C IN505018K - Ykiir- G R A B  --- 149 

(MGfKGI TYPE 8 

AL Ut41 NU# 
1 8 6  
2 . 2  1.7 

BARIUM 
BERYL1 IUM 

0 . 8 3  B 
40200 

CADMIUM 
CALCIUM 46300 

0.35 B 
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DRAFT DO NOT C I T E  TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY HEDIUH FOR ENVIRONMENTAL PROBLEM 3 
LEACHINQ PONDS 

S8A REQUESFt 520 
LOCATION6 ANL-W DISPOSAL POND INLET 

SAHP NO8 I(N520040W INS2D04QI 
RADIOCHEMISTRY SDO NO8 1 1 1 8 5 7 2  11 1 8 5 7  3 

CPCfIKQD) TYPE8 W B  
CD-6 D _ _  -~ 
cs-157 
GROSS ALPHA 
GROSS BETA 
H-3 
K-48 
SR-TOT 

2600 

1 0  

SBA REQUEST$ 520 
p LOCATIONi ANL-N DISPOSAL POND OUTLET 
I : SE 
c*) 
LD 
ul 

s *- SAMP NO1 

DO (PPM) 8.9 8.9 
PH (UNITS) 8 . 9  8.9 
TEMPERATURE l 5 E G  C)  22 2 2  

SAMP H O t  IN520039E IN520062E 
ANIONS AND CYANIDE SDO NOc I N 5 2 O Q l 1 E  IN520017E 

TYPE I -- ( MG/ KG 1 
CHlORf DE 
FLUOR1 DE 
NITRATE-N 
0-PHOSPHATE-P 
SULFATE 

6 . 7  
0 . 2 3  b4 

6.8 
0.7 N 

0.42 0.39 
550 290 

SAblP M O B  IN520039C IN520039D IN5201t39D IIN520062C IN520062D It4520062D 
METALS, INCbUDfNG CR+6 SDB NO1 I N 5 0 5 0 1 8 8  IM505OllBC IN5Q5018K IN505018B 1[N505018C IM505018K ------ [MG/KG> TYPE I 

1 3 0  
A L UM I NU# 
BARIUM 122 
BERYL L I U M  1 . 6  1.6 
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TABLE 4 . 3 . 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENWXROWMENTAL PROBLEM S DRAFT DO NOT C I T E  
LEACHINQ PONDS 

SBA REQUEST: 520 
LOCATfONi ANL-W DISPOSAL POND OUTLET 

T 

SAMP bl01 IN520062H Ib l520062l l  
RADIOCHEMISTRY SDQ NO1 LLL8572  LLL8573  

C eC_L/KGD) TYPE1 W B  GRAB 
CO-60 
CS-137 
GROSS ALPHA 
GROSS BETA 
H-3 
K-40 
SR-TOT 

2200 

1 0 0  u 

SBA REQUEST1 5 2 2  
-6. LOCATION: ANL-W DITCHES - DITCH #2 
I 4 SOIL 
LJ 
a 
Q - - =w-- + T2Y- w FIELD -S SAMP NOI 

PH (UNITS) 
TEWERATURE (DEG C) 24 25 26 27 28 30 

SAMP NBI IN522019E IN522020E IN522031E I N 5 2 2 0 4 2 E  IN522053E IN522064E 
ANIONS AND CYANIDE SDG NOI IN522019E IN522019E IN522019E fN522019E IN522019E IN522019E +----+ [MGIKG) TYPE4 

CHLORIDE 
FLUORX DE 4.8 3 3.2 6 - 2  4 .2  7 
NITRATE-N 0.66 N 4 , 7  N 5 N  0.29 N 2.1 N Z N  
0-PHOSPHATE-P 0.82 0.82 0 .49  1.1 2 5.5 
SULFATE 24 1150 4 1  6 2 0  110 1 6 0  

SAMP 6101 IN522019C IN522019C IN522019D IN522019D IN522020C IN522020C 
METALS, INCLUDING CRt6 SDG NO* IN522019C XN522064C IN505018C IN505018K lEN522019C IN522064C ---- (MGIICG) TYPE1 GRAB GRAB 

AlUMIttOM 
BARIUEI 
BERYLLIUM 
CADMIUM 
CALCIUM 

~~ 

i 86 
2 

1.9 
32480 
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TABLE 4 .3 .3  ANALYTICAL DATA SUPWARY BY MEDIUM FOR ENVIRONMENTAL PRORLEH 3 DRAFT DO NOT C I T E  
LEACHINQ PONDS 

S8A REQUEST1 522 
COCATIONI A N - W  DITCHES - BITCH 112 
~ U t I I  SOIL 

S A W  NOS IN522042C 1N522042C IN522042D INS22042D IN522053C I N 5 2 2 0 5 J C  
METALS, INCLUDING C R t 6  SDO NQI IN522019C IN522064C IN505016C IN505018K IN522019C IN522066C 

ALUMlNUH (MG/KG) TYPE1 -Eaaa___q+--- 
BARIUM 209 
BERYLL IUM 1 .a  
CADMI UM 0 . 5  B 
CALCIUM 
CHROMIUM 
CORALT 
COPPER 
IRON 
LEAD 
MAONESI UM 
flANQAMES E 

p MERCURY & NICKEL 
a P O T A S S L ~  
a SILVER 

SODIUM 
VANADIUM 
ZINC 

METALS, INCLUDINO C R t 6  
( MG/ KG ) 

AL UMI NUM 
BARIUM 
BERYL 1 I Ut4 
CADMIUM 
CALCIUM 
CtiROflIUH 
COBALT 
COPPER 
LRQN 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUEI 

SAMP NO8 
SDG NOS 
TYPE I 

0.14 

I N 5 2 2 0 5 3 D  I N  
IN505018C 

1 6 4  
K .7 

0.23 R 
72300 

5.9 B 
13 

14700 
8 . 9  B 

14800 

20 

1.1 u 
7 0 4  B 

348 E 

69500 

6.6 B 
49 

51 

17000 
23 

14600 
304 

29 

I . 4  
821 

53 
122 

B 

E 
0 .02  B 

3000 
B 
B 
E 

15 

22053D IN52206 .C I N 5 2 2 0 6 4 C  IN5 2064D IN522064D 
05018K IN522019C I N 5 2 2 0 6 4 C  I N 5  5018C IN505018K 

---9!m---- 

0.02  B 

2600 

23 

- .  -~ 
1 6 4  
1 . I  

0 . 4 3  B 
22500 

B B  
2 0  - 

20600 

11400  
1 4  B 

5 6 5  E 

2 8  

1.1 B 
577 B 

3500 
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DRAFT DO NOT CITE TABLE 4 . 3 . 3  ANALYTICAL DATA SUHMARY BY MEDIUPl FOR ENVIRONMENTAL PROBLEM 3 
LEACHING PONDS 

S 8 A  REQU EST$ 522 
LQCATIONi ANL-W DITCHES - DITCH 82 
BEDIUMi SOIL 

SAMP NO1 IN522042F IN5220420 IN522042H IN5220421 IN522053F IN5220530 

-+8888__.-EBBB----EBAB 70 U 
cs-137 180 60 U 
GROSS ALPHA 3800 3500 
GROSS BETA 3808 36 00 
H-3 2280 
K - 4 0  l J000  12000 
SR-TQT 90 

RADIOCHEMISTRY SDO NOa LLL8581L LLL8580 LLL8580 LLL8582 LLL8581 LLL8580 
( P C M G D )  TYPE8 

GO-60 

SAMP NBI IN522053H IN5220531 XN522064F IN5220640 XN522064H IN5220641 
RADIOCHEHISTRY SDO Hot LLL8580 LLL8582 LLL8581 hLL8580 LLL8580 L L  L8582 
(PCI/KGD) TYPE1 4Rel lbiRdB ORAI) - DRAB GRAB 

ca-4 Q 
P 

-@ CS-137 70 U 2 GROSS- ALPHA 
ORQSS BETA 
H-3 
K-40 
SR-TOT 

3300 
7000 

26 00 1700 
17000 

10 6 0  

saA REQUESTI 522 
LOCATIQNi ANL-W DITCHES - DITCH 12 
FEDIUMt WATER 

SAMP NO: IN522075F IN5220750 
METALS, INCLUDING CRt6 SDQ NOS INSO4017A IN4090111 

BARIUM 5.6 B 
BERYLLIUM 0.53 E 
I RON 86 B 
HAGNESIUM 14 BE 
MERCURY 0.02 B 

(UG/L TYPE1 W E  W A T E  



4-402 



Dfaft - DO Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

4.9 Environmental Problem 4: Central Facilities Area Sewage Treatment Plant 
(Hazardous Wastes) 

Request Number: 523. 
Requester: D. Worley 
Ending and Basis: It was suspected that the sanitary sewage treatment plant 
at the Central Facilities Area (CFA) may have been receiving hazardous 
inorganic and organic wastes from the Radiological and Environmental Sciences 
Laboratory (RESL), thereby potentially releasing hazardous waste into the soil 
and groundwater and requiring that an RCRA Part 8 permit be obtained for the 
treatment plant. The RESL discharges to the CFA sewage treatment plant a 
wide variety of organic and inorganic chemicals, many of which are radioactively 
contaminated. The inorganic chemicals include cyanides, thiocyanates, various 
compounds of arsenic, cadmium, chromium, lead, copper, mercury, titanium, 
rhodium, niobium, rubidium, etc. The organics used in the laboratory include 
chloroform, acrolein, phenol, toluene, acetonitrile, etc. Some of the discharged 
wastes, such as cyanides, acrolein, phenol, and some compounds of heavy metals, 
become EPA hazardous wastes; some products of their reactions may also be 
hazardous. All hazardous compounds of the RES1 wastewater streams and their 
quantities could not be identified at the time of the Survey; however, they were 
believed to be extensive. Flammable liquids from RESL are collected in 
containers and lab packed for off-site disposal. All other waste liquids are 
poured into laboratory sinks that are served by the CFA Sewage Treatment 
Plant. 

4.9.1 Sampling and Anafysis Objectives 

Statement: Samples were to be collected and analyzed ta determine if the 
influent to the sewage treatment plant contains hazardous constituents above the 
method detection limit. 
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Supporting Infomatiran: The CFA sewage treatment piant collects and treats a 
variety of wastewater streams from numerous facilities suck as RESL, the 
Chemistry and Physics Laboratory, maintenance shops, vehicle fleet service 
facilities, photographic sswices, the fire station, the dispensary, the machine 
shop, the paint shop, and a cafeteria. The sewage treatment plant provides 
physical and biological treatment and chemical disinfection to the CFA 
wastewater, but this would not substantially reduce the concentration of 
hazardous constituents in the CFA influent. The effluent from the sewage 
treatment plant is discharged into a 2-acre drainfield about 2000 f t  east of the 
plant. 

4.9.2 Sampling and Andyt~cal Design 

4.9.2.1 Sampling Design 

Request 523: CFA Sewage Treatment Plant (Water) (Fig. 4.4). Three 
composite and nine grab water samples (Sampling Method: References E4.2.2 and 
E4.2.3A) were to be taken from the CFA Sewage Treatment Plant influent pipe 
on three different days between the hours of 1000 and 1600. 

The Sampling Team arrived on 15JUN88 at 1415 at the sewage treatment plant to 
sample the raw sewage influent out of a holding tank in the floor. The weather 
outside was calm and clear, with a temperature of approximately 85OF. Secause 
the team lacked an escort and the proper permits, grab sample IN523043 could 
not be collected at the specified time (1100). Grab sample IN523054 was 
collected at 1421, one hour later than called for in the plan. At 1430, the 
Manning sampler was taken to the building and set up inside to take 300 mL 
every 3 min. Gamma screening of the tank showed 250 cpm. Gamma screening 
outside the building showed 50 cprn. Grab sample IN523065 was collected at 
1666. Time composite sample IN523010 was collected at 1621. There was a 
considerable amount of sediment in the composite sample. 
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On 16JUN88, the Sampling Team arrived at the treatment plant at 0930 and 
collected grab sample IN523076 at 0932. At this time, the team set the Manning 
sampler to take a 300 mL sample every 6 min. Grab sample IN523087 was 
collected at 1309. Grab sample IN523098 was collected at 1717. The grab 
samples were milky and contained floating debris. Time composite sample 
lN523021, collected at 1726, was much darker than the grab samples and had 
some sediment in the bottom. 

On 17JUN88, the Sampling Team arrived at the sewage treatment plant at 1055. 
The sky was overcast with the wind at approximately 30 mph. At this time, the 
team set the Manning sampler for a 300 mL sample every 6 min. Grab sample 
1N523101 was COlkct8d at 1055. Grab sample IN523112 was collected at 1307. 
Grab sample IN523123 and time composite sample IN523032 were collected at 
1628. The grab samples had a milky appearance and contained floating debris. 
QC rinsate sample IN523134 and field blank sample IN523145 were collected at 
1715. 

4.9.2.2 Analytical Design 

Request 523: No fieid measurements were requested. The parameters analyzed 
induded volatifes, semivolatiles, ICP metals, AA mercury, gross alpha, gross beta, 

and gamma scan. 

4.9.3 FieId and Analytiical Data 

Field Data: Although no field measurements were requested, the resolts of 
analyses presented in Table 4.3.4 would be better evaluated by identifying the 

samples with the type and time of sampling. The three composite sarnpies are: 
Day 1 (lSJUN88) = IN523010 taken ai 1621 hr; Day 2 (16JlJN88) = IN523021 taken 
at 1726 hf; and Day 3 (17JUN88) = lN523032 taken at 1628 hr. for the grab 
samples (all samples IDS begin with 1N523): Day 1 = -054 taken at 1421 hr and 

-065 taken at 1606; Day 2 = -076 taken at 0932, -087 taken at 1309, and -098 
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taken at 1717; and Day 3 = -101 taken at 1055, -112 taken at 1307, and -123 

taken at 1628. 

field Data Evaluation: NA. 

Metal& Analytical data for metals in surface water are presented in Table 4.3.4. 

Of the 16 metals detected, the following 3 metals of interest to the Survey were 
bebw the CRBL in all three samples: beryllium, cadmium, and nickel. Of the 

metals sf interest detectedJ barium was 216 ug/6; chromium fanged from 19 to 45 

ug/L; capper, 47 to 72 ug/L; mercury, 0.14 to 0.17 ugJL; and zinc, 110 to 189 

ug/L. Toxic metals of interest not listed in Table 4.3.4 were below the IDL for 
the samples tested. 

Extractable organic$. Analytical data for extractable organic compounds are 

given in Table 4.3.4. There were 26 extractable organic compounds detected in 

one of these surface water (time composite) samples, 35 in another, and 38 in 

the remaining sample for this request. Phthalates were detected in these samples 

in measured or estimated concentrations always less than 500 ppb, and di-n- 

buiylphthalate was also detected in the method blank. Benzoic acid, naphthalene, 

phenanthrene, and phenol were detected below the quantitation limit in at least 

one sample. Same 2-methylnaphthalene (12 ppb) was measured in sample 

IN523032 and 4-methylphenol was measured in all three time composite samples 

(as high as 220 ppb in sample lN52302-l). Estimated concentrations of TICS were 

always 520 ppb or less, and usually less than 100 ppb. 

Volatile oraanics. Ana!ytical results for votatile organic compounds are presented 

in Table 4.3.4. From 3 to 18 volatile organic compounds were detected in each 

of the 15 samples taken for this request. Chloroform was detected below the 

quantitation limit in some samples. Methylene chloride was detected in all 

samples and also in the blank. The highest measured or estimated concentration 
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was 22 ppb. Toluene was detected below the gumtitation limii in five samples. 

An estimated I ppb of 1,2'-dichloroefhane was detecied in sample lN523098. The 

highest concentrations of any compound were the (measured) 180 ppb to 590 ppb 

of I, 1, I-trichloroeihane (estimated concentrations were as high as 700 ppb). 

Tentatively identified compounds and unknowns were always 53 ppb or less. 

Radiochemistm. Analyi/cal data for radiochemistry are given in Table 4.3.4. 

Three water samples from the CFA Sewage Treatment Plants contained the 
following ranges of radionuclide concentrations in pCi/': gross alpha, 9 to 23; 
gross beta, €2 to 68; and cesium-137, 0 to 5.1. Rinsate sample IN523134 

contained: gross alpha, 70; gruss beta, 8; and cesium-73?, 0.1 pCi/L. Field 

blank IN523145 contained: gross alpha, 24; gross beta, 22; and cesium-137, 2.7 

pCi/L. 

Anatytical Data Evaluation: 

Request 523: 

Metals. Five metals of interest--barium, chromium, copper, mercury, and zinc-- 
were detected above either the CRDL or the IDL for Request 523. 

Extractable oraanic!& Phenol was detected below the quantitation limit in all 
three composite samples. Both 2-methylnaphthalene and 4-methyiphenoi were 
detected in at least one sample. Estimated concentrations of TICS were always 
520 ppb or less. 

Volatile oraanics. The highest concentrations of any compound were the 

measured or estimated vaiues of 1,1,1 -trichloroethane, which were as high as 700 

ppb. Chloroform and toluene were detected below the quantitation limits in 
some samples. Methylene chloride was detected in all samples and also in the 

blank. An estimated 1 ppb of 1,2-dichloroethane was detected in sample 
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lN523098. 
100 ppb. 

Tentatively identified compounds and unknowns were always less than 

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. 

4.9.4 Limitations and Qualifications 

Data Quality bevel: The sampling design is rated Quality Level I ;  the field 
sampling is rated Quality Level !I. The overall analytical Quality Level is I. 

I 

field Data: The field sampling is rated Quality Level I 1  mainly because the first 
sample to be taken for the first day (15JUN88) was not taken and because the 
composite samples represent only a 2-hr duration instead of the 6-hr duration 
requested in the INEL Sampling and Analysis Plan. 

Metals. Analytical results for 16P metals were Quality Level I ,  except for 
arsenic at Quality Level I I .  FOP arsenic, the percent recovery for spikes was 
within the range of 30 to 74% and the reported sample result is less than the 
IDL, indicating the possibility of false negatives. Analytical results for AA 
metals were Quality Level I. 

Extractable oraanics. Because the extraction holding times for these samples 
were exceeded by 7 days, there may be a law bias. The data are, therefore, 
Quality bevel II except for di-n-butylphthalate and bis(2-ethylhexyl)phthalate, 
which were assigned Quality Level Ill due to their ubiquitous nature. Specifically 
identified TIC data have a' Quality Level of II, whereas all unknown TIC data are 
assigned a Quality Level of Ill. 
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Volatile oraanics. Positively identified compounds are Quaiity Level 1. The 
samples were diluted and reanalyzed to confirm the high concentrations of j , l , l -  

trichloroethane. Several compounds were detected below quantitation limits in 
many of the samples. Specifically identified TIC data have a Quality Level of 11, 
whereas all unknown TIC data are assigned a Quality Level of Ill. 

Radiochemistry. All data are Quality Level 1. 

4-409 



Draft - Bo Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

E3viranmental Problem: 4 
Request Number: 523 

I 

e H o l d i n g  T a n k  

I 
Sewage 
T r e a t m e n t  
Bui 1 d i n g  

figure 4.4. CFA Sewage Treatment Plant (Request 523) 
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DRAFT DO NOT C I T E  'IAELE 4 . 3 . 4  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 
CFA SENAOE TREATMENT PLANT (HAZARDOUS WASTES) 

S8A REQUEST6 525 
LOCATIONi CFA SEWAGE TREATMENT PLANT - INFLUENT 

UMI S -ER 

SAIQP NO: 
METALS, 1NCLUDING CR+6 SDG NOt 

( t J Q / L )  TYPE1 
ALUMINUN 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CMRDMIUM 
COPPER 
I R O N  
RAGWESIUM 
MANOANES E 
MERCURY 
NICKEL 

t SODIUPI 
8 VANADIUM 

+ POTASSIUM 

c, w ZINC 

IN523145A IN523145B IN523145U 
IN51901411 I N 4 0 4 0 1 6 1  IN004016K 

E I l L m M L  -* 
2 u  

0 . 5 2  B 
2 0  

200 u 
6 U  

10 u 
20 u 
10 u 
5 u  
6 U  

200 u 
4 u  

7 .2  

0.82 B 

SAMP NO: 1N5230108 IN523021C IN523032A IM523134A 
EXTRACTABLE ORGANICS SDG NO: IN523010B tN523010B IN523010B I N 5 2 3 0 1 0 B  

BENZOIC ACID 
BENZYL ALCOHOL 1 0  u 10 u 1 4  u 8 J  
BIS(2-ETHYLHEXYL)PHTHALATE 1 4 0  29 470 E 1 8  U 
DI -#-BUTYLPHTHALATE 2 BJ  4 BJ 3 BJ 1 BJ 
DI-N-OCTYLPHTHALATE IO 0 10 u 2 J  10 U 

5 J  3 J  J J  1 0  u 
10 u NAPHTHALENE 

PHENANTHRENE 10 u 2 J  6 J  
PMENDL 4 5  a J  ? J  10  tJ 

10 u 8 J  12 LO u 
4 -METHYL PHENOL 26 220 35 1% u 2-METHYLNAPHTHALENE 

X BENZENEPRDPANIOC ACID(20.70) 50 J 
X BENZEHESULFONAMIDE, 4-H(27.57)  26 J 
S BORANAMINE, N, N , 1 , 1 -TET( 11 .6 4 ) 65 J 
Y BUTANOIC ACID( 6.92) 31  J 
I BUTANOIC A C I D (  7 . 3 5 )  1 5 0  J 
% CAFFEINE(30.89) 9.9 J 
X C10-AlKANE(11.64) 
Y C12-AtKANE(17.44) 
Y C13-AtKAI1E(17.40) 11 J 
I C14-ALKANE(21.34) 44 J 

TYPE : =%Y-==%%==%EP+ ( U W L  1 

100 u 

2.4 J 
38 3 
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TABLE 4 .3 .4  ANALYTICAt DATA SUMNARY BY MEDIUM FOR EHVIRONPIENTAL PROBLEM 4 DRAFT DO NOT C I T E  
CFA SEWAGE TREATMENT PLANT (HAZARDOUS WASTES) 

SRA REQUEST8 523  
 LOCATION^ CFA SEGiAGE TREATMENT PLANT - 1NFLUE)IT 
-.SUBFACE WATER 

S A W  Nor IN523087B IN523098A IN523098B IN523101A IN523101B IN523112A 
VOLATILE ORGAHICS SDQ NO1 IN406018A fE1406Q18A IN406018A INQOIOI%A IN406018A IN404016B 

5 U  @%--ir+ =L€n-FrflBB_iJ-=%-il-wB 5 U  25 U 5 u  

<UO/L)  TYPE i 
1,Z-DICHlOROETHANE 
1,2-DICHtOROETHENE 17 U a u  25 u 

10 u 
DIMETHYL D I S U L F I D E ( l f . 4 9 )  
TETRAHYDROFURAttf 9 .76 16 J 10 J 

2-BUTANONE 3 3  u 10 u 50 U 16 50 U 

TETRAHYDROFURAN( 9 . 8 0 )  
TETRAHrDROFURA#( 9.83) 
UNKNOWN HC(25.57)  
UNKNOblN HYDROCARlOM[25.54) 
UNKNOWN HYDROCAREOt4f32.62) 
UNKNOWN( 15.49 1 
UNKNOWNt125.85) 
UWKNOMM 26 - 5 1  1 
UMKNOHNN127 . 2  D b 
UNKNOWN( SO. 76 1 
UNKNOWN( 3 2 . 4 5 )  
UIJKNOWN( 3 3 . 2 4 )  
UNKNOWN( 3 4 . 0 4 )  
UNKNOWN( 34.76 1 
UNKNOWNHC( 25,44 > 
UWKNOMNHC(30.76> 
UttKNOHNHCl 31 . 1 0 

VOLATILE ORGANICS 
[UQ/L } 

ACETONE 
CHL OROFORM 
METHYCENE CHLORIDE 
TOLUENE 
TRICHLOROETHENE 
XYLENE <TOTAL)  
1 ; ~ ~ ~ C H L O R O E T H A N E  
1.1-DICHLOROETHENE 
I,I,2-TRTCHCOROETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROETHENE 
2-BUTANONE 
Y DIMETHYL DISULFIDE( 1 5 . 4 9 )  
X TETRAHYDROFURAN( 9 .76)  

SAMP NO1 
SMf H O I  
TYPE I 

2 JD 
4 JD 

1 0  u 
10 u 
10 u 
10 u 

10 u 
10 u 
2 0  u 

4 JD 
200 

9 JD 

IN523123A 
IN404016E - 

1 J  
1 J  
t J  
5 u  
5 u  
6 
9 

7 0 8  E 
5 u  
5 u  
37 

1 4  J 

IH52312JB 
IH404016B 

25 U 
12 JD 
25 U 
25 U 
25 U 
25 U 
10 JD 

2 5  U 
2 5  U 
50 U 

@%mi-- 

590 

5 J  
2 3  

S J  
11 J 

7 J  
1 5  J 

4 5  
17 J 
3 J  

29 J 
53 J 

16 J 
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4.10 Environmental Problem 5: Percolation Units and Ditches 

Requests: 801,802,803,804,805,806,807,808,809,810, and 81 1. 
Requester: Levitan/Sichelstiel. 
Finding and Ws: Surface percolation units and ditches at the INEL were used 
to dispose of liquid wastes containing hazardous chemical and radioactive 
constituents and may have contaminated the unsaturated zone and groundwater. 
Thirty-five inactive surface percolation units and ditches that received liquid 
effluents contaminated with radionuclides or chemicals, or both, have been 
identified at the INEL. These units include such areas as percolation ponds, 
leach ponds, and drainage ditches open to the atmosphere and wider or longer 
than tbey are deep. Most of these units are between 3 and 10 it deep, built 

directly into the surficial alluvial soil, and not lined. The liquids they received 
were detained and percolated into the soil and evaporated into the atmosphere. 
The liquids contained a wide variety of constituents, including radionucljdes, 
metals, acids, solvents, and other organics. 

These sites were evaluated based on the volumes and types of known or 
suspected contaminants released into them, dates of use, and the likelihood of 
contaminant migration. As a result, 17 sites were noted to be of particular 
environmental concern. Eleven sites were recommended for sampling and 
maiysis. 

In addition, two other areas were to be sampled. One sample was to be in 
loess, typical of PBF/SPERT, EOCR/OMRE, ARA, ANL-W, BORAX, and a portion 
of CFA. The other sample was to be in the Big Lost River stream bottom, 
typical of ICPP, TRA, and a portion of CFA. These samples were to be taken 
and analyzed so that soils data are available to which data from inactive sites 
can be compared. 
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4.10.1 Sampling and Analysis Objectives 

Statement: Soil and sediment samples were to be collected at 11 surface 
percolation units and ditches to determine whether various contaminants were 
present as a result of their use. 

4.10.2 Sampling and Analyt~cal Design 

4.1 0.21 Sampling Design 

Request 801: OMRE beach P ~ n d  (Fig. 4.5~1.) Three grab soil samples (Sampling 
Method: Reference E5.2.3) were to be collected from the pond 1 ft above the 
basalt layer using a straight auger (Field Method: References E4.5.2 for pH -and 
E4.5.1 for temperature). 

The Sampling Team arrived an-site at 0810 on 2OJUL88. The weather was clear 
and sunny, with winds at 10 to 15 mph. The temperature was approximately 
8OoF. The pond was approximately 85 m2 and considered homogeneous. It was 
divided into a 60-segment grid by the Sampling Team, and three segments were 
selected at randam for sampling. 

The surface of the pond had some desert-type grasses, and the soil had basaltic 
rocks less than 1 to 4 in. in size scattered on the surface. The site was visited 
by a Health Physicist before drilling began; team members were told that no 
Health Physicist needed to be present for further drilling at that location. 
Sample IN801017 (grid 4) was collected from 0850 to 0852 after drilling 2.5 ft to 
bedrock. Because it was difficult to drive a split spoon to obtain samples, the 
decision was made ta use a hand auger to obtain additional material. Sample 
IN801828 (grid 16) was collected from 0903 to 6905, after bedrock was hit at 2.5 
ft. Sample IN801039 (grid 48) was collected at 0918. Field measurements for 
temperature were not applicable due to the heat of the friction from the drill. 
A radiation scan of the area surface and samples showed 40 cpm. 
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R e q u e s t  802: CFA Motor Pool Pond (Fig. 4.5b.) Fifteen grab soil samples 
(Sampling Method: Reference E5.2.3) were to be collected from three locations 
ai f i e  depths in the pond. The area to be sampled was a low area in a borrow 
pit and was approximately 400 m2. 

The Sampling Team arrived on-site on 17JUN88 at 1000. Skies were partly 
cloudy, the temperature was approximately XIOF, winds were at 5 to 15 mph, and 
humidity was about 10 to 30 percent. The Sampling Team divided the area into 
a 60-segment grid and randomly selected three segments for sampling. Grab 
samples were to be collected at the 1 to 3 ft, 5 to 7 ft, 10 to 12 ft, 15 to 17 
ft, and 20 to 22 ft (or refusal) depths, using a straight auger. The split spoon 
was driven to a depth of 3 ft. and sample IN802029 (grid 40) was collected from 
1 to 3 ft. The team augered from 3 ft to 5 ft, pulled the auger out of the 
hole, and hooked up the split spoon to collect sample iN802052 from 5 ft to 7 ft. 
The team attempted to auger from 7 ft ta 10 ft when the auger rig engine lost 
power. Several attempts were made to restart the rig but with no success. 
The team decided to collect samples IN802018 (grid 29) and IN802030 (grid 55) 
from 1 ft to 3 ft with the split spoon driven from the surface to 3 ft with the 
sample from 1 to 3 ft. Additional sample collection was rescheduled. 

On 18JUU38, arrived at the CFA Motor Pool Pond at 0945. The temperature was 
approximately BOOF, skies were sunny and dear, and wind was at 5 to 10 mph. 
A discussion with drillers on required sample depths led to a change in the 
sample plan per the assistant Sampling Team Leader to drill 3 ft, then break 
each 5 ft at the rod change, recording the depth and adjusting to the easiest 
breaks. Sample IN802041 (grid 29), taken at a depth of 8-9 ft at 1023, was 
hard-packed, clayey soil. A Health Physicist performed a radiochemistry scan of 
the sample. Sample IN802074 (grid 29) was collected from the 13-14 ft depth at 
1034. It was wet packed clay and soft. The drillers hit basalt at 15 ft 10 in. 
and stopped drilling at 1045. Samples IN802109 and -132 could not be collected 
from the 18-19 f t  and 23-24 ft depths, respectively, because of the basalt. All 
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excess sample material was returned to the hole. The team next set up at grid 
55. Because the 1 to 3 ft sample was taken on 17JUU8, the first sample 
collected from grid 55 was IN802063 at the 8-9 ft depth at 1138. The sample 
was packed, dry, clayey soil containing small black flecks and 1 to 2 mm pellets 
that looked like lead. 

The Health Physicist continued to perform radiochemistry checks on cuttings and 
samples. Sample IN802096 was collected from 13 ft at 1300. It was damp, 
packed, clayey soil with hard brown/sandy stringers. Because basalt was struck 
at 14 ft and the rig stcappad, samples IN8Q2121 and IN802154 could not be 
collected from the 18-19 ft and 23-24 ft depths, respectively. The drill rig was 
then moved to grid 40. The Health Physicist and Safety personnel were not 
required at this grid location. At grid 40, cuttings were dry to approximately 6 
to 7 ft; damp for 2 ft; dry, packed clayey soil with white coating for 1 1/2 ft; 
and wet again at 11 ft. There was a minor amount of black organics. Sample 
IN802885 was dry, packed soil collected from the 13 to 14 ft depth at 1409. 
There .were no visible organics or metals in the sample. Because basalt was 
struck at 15 ft 9 in., the team stopped drilling at 1417. Samples IN802110 and- 
143 could not be collected from the 18-19 ft and 23-24 ft depths, respectively, 
for this reason. 

Request 883: PBF/SP€RT IV Lake (Fig. 4.5c.) Five grab spatial composite soil 
samples (Sampling Method: Reference E5.2) were to be collected from the 0 to 3 
ft depth from the PBF/SPERT IV lake (Field Method: Reference E4.5.1 for 
temperature and E4.5.2 for pH). 

The Sampling Team arrived on-site 27JUN88 at 1100. It was hot and dry, with 
clear skies, at 1100. The team divided the lake into two areas: 1) the area near 
the discharge and 2) the lowest lying area of the lake (dry at the time of 
sampling). Area 1, the effluent area, was divided into a 40-segment grid, and 
two segments were randomly selected for sampling. Area 2, the lake bottom, 
was divided into a 60-segment grid and three segments were randomly selected 
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for sampling. Soil gas samples were also requested by the Survey Team in 
addition to the grab samples requested in the INEL Sampling and Analysis Plan. 
Soil gas sampling was to take place adjacent to the soil sample locations. 

The soil was fine grained and sandy, with few cobbles. The sparse vegetation 
was sagebrush and desert grasses. The Sampling Team was escorted by EG&G 
personnel who performed a radiochemistry scan of the area and confirmed 
background instrument levels onjy. Beginning at 1300, 2 in. in diameter by 4 ft 

deep holes were augered adjacent to sites where spatial composite and grab soil 
samples were to be coilected. These hoJes were scanned. Spatial composite (SC) 
sample IN803019 (grid IT) ,  taken at 1054, was collected from the 0 to 3 ft depth. 
The background instrument readings taken with a Ludlurn 2A by the escorts 
showed 150 cpm. Sample IN803020 (grid 35) was collected at 2.5 ft at 1059. 

Sample fN803031 (grid 16) was collected at 2.5 ft at 1110. Sample IN803042 

(grid 46), was collected at 2.5 ft at 1125. Sample IN803053 (grid 48) was 
collected at 2 ft at 1140. All soil samples were sandy and brown. 

On 28JUN88, the additional soil gas samples requested for this location were 
collected. Sample IN803064 was collected at 0956 (grid 17); IN803075 at 1003 
(grid 35); IN803086 at 1016 (grid 16); IN803097 at 1027 (grid 46); IN803100 at 
1037 (grid 48); and QC field blank IN80311 1 at 1039 (grid 48). These grids 
corresponded to the grids for the grab spatial composite soil-sampling grids of 
27JUN88. An additional QC field blank sampfe, IN8031 22, was collected at 1045. 

Request 804: BORAX 11-V Leach Pond (Fig. 4.5d.) Six grab soil samples 
(Sampling Method: Reference E5.2.3) were to be collected from three locations 
at two depths (Field Method: Reference €4.5.1 for temperature and E4.5.2 for 
pH). The area of inierest was an area at the north end of the pond that had 
exhibited higher radioactivity than the rest of the pond. 

The team arrived on-site 28JUN88 at 1430. The weather was sunny, winds were 
10-15 mph, and the temperature was approximately WoF. The sampling area was 
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gridded off and locations marked. The 30 ft by 20 ft area generally lacked 
vegetation, except for a few tumbleweeds and desert grasses. Three "ridges" 
were visible, indicating the burial trench locations. The surface soil was sandy 
silt, light brown to yellowish brown, with rounded to sub-rounded pebbles and 
cobbles scattered about. A walking radiation scan of the area indicated 130 to 
180 cprn. Some cable and wire debris remained on the surface along with pieces 
of broken concrete from building materials. Grab samples were to be collected 
at 3 ta 5 f t  and 8 to 10 ft using a straight auger and/or posthole diggers. 

The original sampling plan could not be followed. Although all three originally- 
designated grids were drilled, a depth greater than 3 ft was unobtainable because 
debris and rock were encountered at approximately 1.5 ft at the three gridded 
locations. The Sampling Team Leader re-assessed the area and samples were 
collected in a biased manner at locations where a total depth of 10 ft was 
abtainable The stone monument showing the location of the buried Borax V 
leach pond was used as a reference point. 

At auger hole 1 (replacing grid 56) (see Fig 4.5d), sample IN804032 was collected 
from the 3 and 5 ft depth at 1545. Because the Health Physicist had to leave at 
1668, the team had to cease drilling and return to finish sampling on 29JUN88. 

On 29JUN88, the Sampling Team returned to the site of auger hole 1 at 0846. 
The sky was clear, the temperature was 70 to 750F, and winds were gusting from 
the southwest at 20 mph. At 0851, sample IN804065 was collected from the 8-10 
ft depth. A radiation scan of the cuttings as they were brought up was done by 
the Health Physicist and read 80 to 100 cpm. The Health Physicist also scanned 
the samples after they were bottled. At auger hole 2 
(replacing grid 46), the team began cutting for IN804021 and IN804054 at 0924. 
Cuttings from both holes showed brown sand and rounded to sub-rounded gravel, 
with the samples taken at 1033. A radiation scan read 100 cpm. The auger 
began to stick beyond 6 ft, which made drilling slower. The team moved to 
hole 3 (replacing grid 31) for samples IN804010 at 3 to 5 ft  and IN804043 for 8 

All bottles read 80 cpm. 
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to 10 ft, taken at 1036. 
cpm. 

A radiation scan by the Health Physicist indicated 100 

R e q u e s t  805: ANL-W Abandoned and Coveted Dtch (Fig. 4.5e.). On 21JUN88, 
the Sampling Team arrived on-site at 1330. The 260 m2 area had been covered 
with approximately 6 ft of fill material. Six grab spatial composite soil samples 
(Sampling Method: Reference E5.2.3) were to be collected from two depths at 
three locations (Field Method: Reference E4.5.1 for temperature and E4.5.2 for 
pH). The grid for the A N t W  abandoned and covered ditches was placed on 
20JU188 by ORNL The Health Physicist assured the ORNL Sampling Team that 
it was permissible to dig at the selected grid locations. 

On 23JUN88, the Sampling Yearn arrived on-site at 1021. It was sunny and 
warm, and winds were out of the southwest at 10 to 20 mph. Split spoon sample 
IN805011 was taken from the 7.5 ft to 9 ft depth of grid 7 at 1100 because the 
split spoon did not appear to be through the fill material until that depth. 
Because the auger would not drill any deeper, sample IN805044 was collected 
from the 12 to 13.5 ft depth of grid 7 at 1 125. 

After passing the fill material depth at 7.5 ft, sample IN805022 (grid 23) was 
collected at 1340 from the 7.5 to 9-ft depth and sample IN804055 (grid 23) was 
collected at 1409 from the 12 to 13.5 ft depth. Sample IN805033 (grid 46) was 
collected at the 6 to 7.5 ft depth at 1425 because the fill material ended at 6 ft 

rather than 7.5 ft. Sample IN805066 was collected from the 11 to 12.5 ft depth 
of grid 46 at 1500 because the rig would go no deeper at this particular hole. 

Request 806: TAN/TSF Drainage Pond (Fig. 4-53.) Twenty grab soil samples 
(Sampling Method: were to be collected from four locations 
at the TAN/TSF drainage pond (Field Method: Reference E4.5.1 for temperature 
and E452 for pH). 

Reference €5.2.3) 
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The Sampling Team arrived on 25JUb88 at 1330. Under clear skies, the 
temperature was approximately 95OF. The pond area was divided into a 6 x 10 
segment grid (each segment 7 x 12 ft) lay the Assistant Sampling Team Leader. 
Phe pond bottom was covered with gravel and sagebrush. The area of interest, 
approximately 70 ft2, was covered with sweet yellow clover that suggested an 
enhanced water or moisture regime. Because the area was smaller than stated in 
the INEL Sampling and Analysis Plan, (240 ft2), three sample locations (grids 49, 
55, and 58) were judged to be adequate. 

The soil was sandy. Sample IN806012 (grid 49) was collected from the 0 to 2 ft 
depth at 1315. Sample IN806056 (grid 49) was collected from 5 to 7 R at 1320. 
Sample IN806090 (grid 49) was collected from 10 to 13 ft at 1350. Sample 
IN806136 (grid 49) was collected from the 15 to 18 ft depth. Sample IN806170 
from the 20 to 22 f t  depth was omitted because of hardpan and the extreme heat 
generated by auger. Drillers indicated that the maximum depth attainable was 18 
ft. At grid 55, sample IN806034 was taken at 1500 at 0 to 2 ft; IN806078 at 
15145 at 5 to 7 ft; and IN806114 at 1530 at 10 to 12 ft. QC rinsate sample 
IN806216 was collected at 1700. 

On 26JUl-88, sample IN806158 (grid 55) was taken at 18 f t  at 1015; the maximum 
soil temperature was 113OF due to auger friction but posed no problem for 
metals, stc. [Volatile samples were always collected from 2 ft below the auger 
position by drive tube (split barrel) with little or no influence by auger 
temperature.] At grid 58, sample IN806023 was taken at 0915 from 0 to 2 ft, 

IN806067 at 0930 from 5 to 7 ft, IN806103 at 0950 from 10 to 12 ft; and 
IN806147 from the 15.0 to 18.0 ft depth. Grid 58 samples had soil that was light 
brown with little or no moisture. Grid 64 samples IN806045, lN806089, IN806125, 
IN886169, and IN806205 were omitted. Samples IN806170, IN806181 , and IN806192, 
for the 20 to 22 ft depths at grids 49, 55, and 58 were also omitted because of 
auger limitations, Le., the driller indicated that drilling was not feasible past 18 
ft. 
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Request 807: ICPP Gravel Pa 1 (Fig. 4.59.) Six or nine grab soil samples 
(Sampling Method: Reference E5.2.2) were to be collected from two locations at 
three depths in ICPP gravel pit 1 or from three locations along the perimeter of 
the pit if here was water in the pit at the time of sampling (field Method: 
Reference "Use of Photoionization Detection - 'TIP' - PhotoVac," INEL Sampling 
and Analysis Plan, Appendix 0). 

The Sampling Team anived at the CCP gravel pit at 0745 on 22JUL88. The 
weather was sunny and clear and temperatures were approximately 80 to 85OF 
with the wind from the soutbwest at 0 to 5 mph. The Sampling Team divided 
the area into 100 grid segments and randomly selected two segments for 
sampling, with bias to the low-lying areas. The team was to drill to 60 ft (or 
refus& using a hollow-stem auger; sample with a split spoon; and use a PID to 
detect organics and a radiation meter to detect radioactivity at every 5 ft. 
Samples were to be selected from each borehole at the locations with the highest 
PID or radiation meter readings, not to exceed three samples per borehofe. If 
both PID and radiation readings were zero or normal, metals samples were to be 
collected at 3 ft and radiochemistry and volatile samples at 60 ft. 

The Assistant Sampling Team Leader arrived at about 0800. Per INEL 
requirements, no one was to enter the pit until the Health Physicist arrived. At 

0845 EE personnel and the Health Physicist arrived. The work permit noted that 
work could begin at 0800. At 0910 the drillers set up on location. Additional 
ORNL personnel had to be added to the Safe Work permit and approval was 
required before anyone entered the pit. The Health Physicist checked the area 
in the pit. The Assistant Team Leader filmed the set up of rig. The augers 
needed decontamination. Following receipt of the corrected Construction Safe 
Work permit, the area was roped off-limits to others. Drilling began at 0957 for 
sample IN807013 (grid 20); the ICP-metals sample was collected at 3 ft at 1014. 

TIP and radiation meter readings were instrument background. The team had 
drilled to 15 ft by 1033. At 18 ft, the auger drilled "soft" and the driller felt 
near bedrock. The radiation and TIP meter readings were instrument background 
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at 20 to 22 ft for the sandy clay. No bedrock was hit, and the team augered to 
23 ft. The split spoon sample taken at 23 to 25 ft represented the bottom of 
the hole for sample IN807046 (grid 20) at 1354. The team continued with TIP 
readings throughout the morning. Due to mechanical failure, the TIP was 
replaced with a Ludlum from CPP which was calibrated that day. Ludlum 
readings were taken almost continually during drilling and on all media as the 
split spaon was opened; readings were 0.3 to 0.5. Samples and cuttings were 
radiation screened and read 58 to 100 cpm on site. The last samples contained 
bits of bedrock and clay. The team stopped drilling at 1345, and brought auger 
flights out of the hole and decontaminated them and the split spoon and 
sampling equipment. The team left the site at approximately 1500. 

On 25JUL88, the Sampling Team arrived at 0830. The sky was clear, sunny, and 
it was hot with a slight breeze of approximately 5 mph. The drilling procedure 
for grid $2 was the same as for grid 20 on 22JUL88. Sample IN807057 was 
collected from 3 to 5 ft at 0902. Sample IN887080 was collected at 23 to 25 ft 
at 0940. The QC rinsate sample IN8071 04 was collected at 1005. 

Samples IN807024 (grid 821, IN807035 (grid 44), IN807068 (grid 44), IN807079 (grid 
20), and 1N807091 (grid 44) were not collected because the team was unable to 
drill to 60 ft. 

Requea 808: LCCDA Pits 1 and 2 (Soil) (Fig. 4.5h.) Five grab soil samples 
(Sampling Method: Reference E5.2.3) were to be collected at random from the 
pits (Field Method: Reference E 4 5 2  for pH, E4.5.1 for temperature, and "Use of 
Photoionization Detection - 'TIP' - PhotoVac," INEL Sampling and Analysis Plan, 
Appendix D) which had a combined area of approximately 3,900 m2. 

The Sampling Team arrived at the site of the L C C U  pits 1 and 2 at 0915 on 
12JUb88. Under partly cloudy skies, the temperature was approximately 75OF, 

winds were approximately 15 to 20 mph, and humidity was about 20%. The grid 

had been laid out by the Assistant Sampling Team Leader the week of 27JUN88. 
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Samples were to be  collected from 15 to 17 ft using straight augering. If  

bedrock was encountered, samples were to be collected at the maximum depth 
possible. 

The radiation scan reading was 100-120 cpm. The team set up the auger rig on 
grid 5. Soil at the surface was light brown, sandy, and silty. It changed to 
dark brown, with slight moisture, at  approximately 2 ft but was still sandy and 

silty. PiD readings 
were taken at every auger flight change and readings ranged from 0.2 to 2.5 

ppm. Sample 
IN80801 4 was taken from 12 to 14 ft at 0945. 

All soil was fine texture and no gravel was encountered. 

The E L  meter read 0 to 2%. The auger hit refusal a t  14 ft. 

The team se t  up on grid 84. The background garnrna/beta reading was 100 to 
120 cpm. Soil at the surface was light brown, sandy, and silty. It changed to 
dark brown with slight moisture, at approximately 2 ft but was still sandy and 
silty. All of the soil was fine texture and no gravel was encountered. PiD 
readings were 0.5 to 2.8 ppm. Driilers hit an obstruction at 8 to 9 ft. The 
team offset the drill approximately 2 ft northeast and again hit an obstruction at 
8 to 9 ft. They again offset the drill and hit an obstruction at 8 to 9 ft. 
Sample IN808036 was collected from 8 to 9 ft at 1300. 

The team se t  up at grid 6 and began drilling. The radiation scan reading was 
100 to 120 cpm. P1D readings at each auger flight ranged from 0.5 to 2.5 ppm. 
The soil had an acidic odor and at the surface was light brown, sandy, and silty. 
At approximately 2 ft, it changed to dark brown sandy silt with slight moisture. 
All soil was fine textured and no gravel was encountered. The auger hit refusal 
at 11 ft. Sample IN808025 was collected from the 9 to 11 ft depth at 1430. 

The team set up at grid 85. The radiation scan readings ranged from 100 to 120 

cpm. PID readings ranged from 0.9 to 2.0. Soif at the surface was light 
brown, sandy, silty, and changed to dark brown with slight moisture at 
approximately 2 ft. All soil was fine textured The soil had a slight acidic odor. 
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and no gravel was encountered. The team hit refusal at 10 ft. Sample IN808047 
was collected at 8 to 10 ft at 1530. 

The team set up on grid 96. The radiation scan readings ranged from 100 to 
120 cpm. PID readings ranged from 0.5 to 1.8 ppm. Soil at the surface was 
light brown, sandy, and silty and changed to dark brown with slight moisture at 
approximately 2 ft. It was still sandy and silty. All soil was fine textured and 
no gravel was encountered. Due to refusal at 7 ft, sample IN808058 was 
collected at 5 ts 7 ft at 1685. 

Temperature readings were not taken far any samples in Request 808 because of 
friction heat from the auger. 

Request 809: LCCDA Pits 1 and 2 (Soil Gas) (Fig. 4.5.) Five soil gas samples 
(Sampling Method: Reference E5.4) were to be collected from LCCDA pits 1 and 
2 using the same grids in Request 808 but moving 2 ft north (Field Method: 
Reference - None). The Sampling Team was to auger a 2-inch by 4 4  hole and 
cap it for 24 hours. The cap was then to be removed, a thermal desorption tube 
placed in the hole, and the hole recapped. There were areas of subsidence 
which may have been the former pit areas. 

The Sampling Team arrived at the site at 1430 on 28JUN88. Winds were to the 
north at about 10 mph and skies were clear, bright, and hot. The soil was dry 
and compact. The soil 
was collected by post hole digger to various depths. Grab soil samples were 
collected and submitted for volatiles analysis instead of soil-gas samples. 

A drive tube was used initially but was not successful. 

Grab soil sample IN809015 was collected by posthole digger at 0 to 30 in. (grid 
5) at 1430; IN809026 at 0 to 30 in. (grid 6) at 1440; IN809037 at 0 to 26 in. (grid 
84) at 1500; IN809048 at 0 to 16 in. (grid 85) at 1510; and IN809059 at 0 to 16 
in. (grid 96) at 151 5. 
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Request 810: SPERT IV take Reference Soii Sample (Loess) (fig. 4.5j.) Two 
grab soil samples (Sampling Method: Reference E5.2) were to be collected from 
an area approximately 1500 ft southeast of the SPERT IV Lake (Field Method: 
Reference €4.5.1 for temperature and E 4 5 2  for pH ). 

The Sampling Team arrived on-site 27JUN88 at approximately 1030. The weather 
was sunny and clear and the temperature was approximately 85OF. Two locations 
were selected from a specified area. The team checked in with the PBF shift 
supewisor and the PBF Health Physicist. A Siddings drill rig was set up to 
obtain the smplss. Sample IN810018 was cornposited and collected from a final 
depth of approximately 7 ft at 1030. Sample IN810029 was composited and 
collected from a depth of 10 ft at 1 130. 

Request 811: Reference Soil Sample (Stream Bottom) (Fig. 4Sk.) Two grab 
vertical composite soil samples (Sampling Method: Reference E5.2) were to be 
collected from a depth of 10 ft from an area near a dirt road .4 miles east of 
tinmln Boulevard (Field Method: Reference E4.5.1 for temperature and E 4 5 2  
for ptl).  

The team arrived on-site at 1017 on 28JUN88. Skies were cloudy with a chance 
of showers and the temperature was approximately 75OF. Auger hole 1 (grid 16) 
was 14 ft off a dirt road in an area of vegetation (sagebrush, cactus, and 
desert grasses). The surface was composed of alluvial material, with sub-rounded 
to rounded, predominantly volcanic pebbles and cobbles of fluvial origin. At a 7 

ft depth, there was a zone of sandy, pebble-laden soil. The lense was about 6 
in. thick. The total depth of the hole was 10 ft. The pale yellow to yellowish 
brown, sandy soii with pebbles less than 1 in. in size was well blended. 
Composite sample IN811019 was collected from grid 16 at 1025 from 0.0 to 10.0 
ft. 

Auger hole 2 (grid 23) was located 200 ft west of hole 1. At 1105, the weather 
was dark and c!oudy, with scattered showers. Wire and wood debris were 
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scattered throughout the area. At approximately 6.5 ft, a similar layer of sandy, 
pebble-laden soil was encountered as in sample IN811019. At approximately 9 ft, 
another lense of pebbles was encountered. At 9.5 ft, a fine-grained, sandy silt 
was encountered. The total hole depth was 10 ft. The sample of pale yellow to 
yellowish brown silty sand with pebbles was well blended. Composite sample 
IN811020 was collected from grid 23 at 1115 from the 0.0 to 10.0 ft depth. The 
equipment was then decontaminated. 

4.10.2.2 Analytical Design 

Request 801: The field parameters requested for Request 801 were pH and 
temperature. The parameters analyzed included volatiles, sernivolatiles, ICP 
metals, and AA mercury. 

Rquest $02: The parameter analyzed for Request 802 was volatiles. 

Request 803: The field parameters requested .for Request 803 were pH, 
temperature, and HNu (PID). The parameter analyzed was CLP metals. The 
collection of soil gas samples was requested at the site after issuance of the 
INEL Sampling and Analysis Plan. 

Request 864: The field parameters requested for Request 804 were pH and 
temperature. The parameters analyzed included ICP metals, PCBs, and AA 
mercury. 

Request 805: The field parameters requested for Request 805 were pH and 
temperature. The parameters analyzed included volatiles, ICP metals, and AA 
mercury. 

Request 806: The field parameters requested for Request 806 were pH and 
temperature. The parameters analyzed included volatiles, ICP metals, AA 
mercury, and gamma scan. 
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Request 807: 

The parameters analyzed included volatiles, ICP metals, AA mercury, gross alpha, 
gross beta, gamma scan, and tritium oxide. 

The field parameter requested for Request 807 was HNu (PID). 

Request 808: The field parameters requested for Request 808 were pH, 
temperature, and HNu (PID). The parameters analyzed included ICP metals and 
AA mercury. 

, Request 809: The parameter analyzed for Request 809 was volatiles. 

R e q u e s t s  810: The field parameters requested for Request 810 were pH and 
temperature. The parameters analyzed included CLP metals, anions , gross alpha, 
gross beta, gamma scan, tritium oxide, and strontium-90. 

Requests 811: The field parameters requested for Request 811 were pH and 
temperature. The parameters analyzed included CLP metals, anions, gross alpha, 
gross beta, gamma scan, tritium oxide, and strontium-90. 

4.10.3 Field and Analytical Data 

Field Data: 

R e q u e s t  801: The fietd data results are shown in Table 4.3.5. The pH of the 

soil of the UMRE leach pond showed two samples with pHs 0f 7.7 and the third 

with a pN of 8.7. No temperature measurements were made because the samples 
could be influenced by the heat generated by auguring. Radiation scans were 
made of the sampling sites; both readings were 100 cpm. 

Request 802: The field data results are shown in Table 4.3.5. Although no field 

measurements were requested for the soil samples from the CFA motor pool 
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pond, two radiation scan readings were recorded for the 8-9 ft and 13-14 f t  

zone of one of the sampling sites; both readings were 700 cpm. 

Request 803: The field data results are shown in Table 4.3.5. The lNEL 

Sampling and Analysis Plan requested pH, temperature, and PI0 readings. 

However, the plan was revised and these measurements were eliminated; in turn, 

soil gas samples were collected for laboratory organic vapor analysis. For 

clarification, grids 77 and 35 are in the effluent discharge area and grids 16, 

46, and 48 are in the lowest lying area of the lake. 

Request tXM: The field data results are shown in Table 4.3.5. The INEL 

Sampling and Analysis Plan requested pH and temperature measurements. The 

plan was revised when the original grids could not be used due to debris and 

obstacles. Only radiation scan measurements were taken and the readings were 

in the range of 80 to 700 cpm. 

Request 805: The field data results are shown in Table 4.3.5. The INEL 
Sampling and Analysis Plan requested pH and temperature measurements. pN 

readings were provided but temperatures were not taken because the heat 

generated by auger friction to obtain samples would give erroneous readings. 

Request 806: The field data results are shown in Table 4.3.5. The field 

measurements requested were pH and temperature. Temperature readings were 

not recorded because the samples codd be heated by the friction of the auger. 

Two readings were recorded to illustrate the enhanced temperatures of the 

ahlgered samples; they were 773% and 131% from the 78 ft depth. It should 

also be noted that volatile samptes were collected 2 f f  below the augured sample 

using a split-spoon sampler to mitigate the effect of the heat. Although 

temperature readings were not taken, the samples were lower in temperature 

based on the feel of the sample. The pH ranged from 7.2 to 8.4. PlD readings 

were taken which showed that no organic vapors were present. A radiation scan 

showed the radioactivity to be 100 cpm. 
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Request 807: The field data results are shown in Table 4.3.5. A minimum of six 

samples were to have been collected from two grid sites; four samples were 

collected because the drillers could not auger to 60 I?. The requested field 

measurement was for PID or HNu readings. A reading of 0.5 ppm was obtained 

with the HNu instrument for the samples from grid 20. In the sample from grid 

82, the PID reading at the shallow depth (3-5 ft) was 0.8 but at the 23-25 f t  it 

was 0. A radiation scan was also made. The sample from grid 20 was 100 cpm 

and the sample from grid 82 was 300 cpm. 

Request  808: The field data results are shown in Table 4.3.5. Although the 

samples were to have been collected from the 15 to 17 ft depth, only sample 

lN808014 was collected below 10 ft (at 14 f t ) .  The remaining samples were 

collected at 10 ft, or less, due to refusal by the formation. The sample 

collecred at 74 ft had a pH of 5.8; all the other samples were above pH 8 (8.1 to 
8.5). The PID readings ranged from 1.8 to 2.8 ppm, with lN808014 reading 2.7 

PPm- 

R e q u e s t  809: The field data results are shown in Table 4.3.5. The INEL 

Sampling and Analysis Plan requested soil gas samples; however, grab soil samples 

were collected and submitted for volafiles analysis. No field measurements were 
requested. 

Request 810 The field data results are shown in Table 4.3.5. The INEL 

Sampling and Analysis Pian requested ph' and temperature measurements. No pH 

readings were taken; it may also be assumed that temperature readings would be 

erroneous, if taken, due to heat generated by auger friction. 

Request 811: The field data results are shown in Table 4.3.5. The INEL 

Sampling and Analysis Plan requested pN and temperature measurements. No pH 

readings were taken; it may also be assumed that temperature readings would be 

erroneous, if taken, due to heat generated by auger friction. 
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Field Data Evaluation: 

Request 801: Because the instrument used to measure the pH was calibrated 
prior to field use, the results are reliable. The radiological instrument was 
calibrated at the sampling team’s laboratory prior to departure to the site, the 
readings are considered reliable for the rugged portable instrument. 

Request 802: From the field notes, it is not clear whether the radiation scan 
readings were taken by an INEL Health Physicist or the ORNb sampling team. 
It is likely that both organizations calibrated their instruments. With the QRNL 
team, it was at ORNL prior to departure to INEL. Health physics protocol would 
require INEL to calibrate their instruments on schedule. Therefore, the radiation 
scan readings can be considered reliable. Only three depth samples were 
collected from each of the three grid locations. 8ecause bedrock was reached at 
approximately 15 ft, the last two sample depths could not be taken. 

Request 803: No field measurements were taken. Soil gas samples were 
collected for laboratory analysis of soil organic vapors. 

Request 804: The radiological readings were made by INEL health physics 
personnel and can be considered reliable. 

Request 805: 
made. 

Because no field measurements were made, no evaluation can be 

Request 806: Because the instrument used for pH and temperature readings was 
calibrated prior to field use, the readings are reliable. The PID was also 
calibrated prior to field use and its readings are reliable. The radiological 
instrument was calibrated at the sampling team’s laboratory prior to departure 
and the readings are considered reliable. Due to the area under consideration, 
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only three segments were sampled; also, the lowest depth was not sampled 
because of auger limitations. 

Request 807: 

field use, their readings are reiiable. 
at the sampling team’s laboratory and the results are considered reliable. 

Because the organic vapor instruments were calibrated prior to 
The radiological instrument was calibrated 

Request 808: Because both the organic vapor and pH instruments were calibrated 
prior to field use, their results are reliable. 

Request 809: No field measurements were requested. 

Request 810: No field measurements were made. 

Request 81 1 : No field measurements were made. 

Request 801 : 

Metals. Analytical data for metals in soil are presented in Table 4.3.5. Of the 

79 metals detected, the following 3 metals of interest to the Survey were below 

the CRDL in all three samples: cadmium, lead, and silver. Of the metals of 
interest detected, barium ranged from 201 to 247 mg/kg; beryllium, 1.7 to 1.9 

mg/kg; chromium, 25 to 29 mg/kg; copper was 17 mg/kg; mercury ranged from 

0.03 to 0.05 mg/kg; nickel, 21 to 25 mg/kg; and zinc, 63 to 66 mg/kg. Toxic 

metals of interest not listed in Table 4.3.5 were below the IDL for the three 

samples tested. 

Extractable oraanics. Analytical data for extractable organics are presented in 

Table 4.3.5. Three extractable organic compounds were detected in each of two 

samples, and 10 compounds were defected in the remaining sample. Bis(2- 
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ethylhexy1)phthalate was detected below the detection limit in two samples. All 

other compounds were tentatively identified, with the greatest number and 

highest concentrations being in sample IN80 1039. Several estimated TIC 

concentrations exceeded 1000 ppb in sample lN807039, and one probable C78 
hydracarbon was as high as 6,400 ppb. 

Volatile oraanics. Analytical results fer volatile organic compounds are 

presented in Table 4.3.5. Methylene chloride was measured in concentrations 

ranging from 47 to 69 ppb and I,I,l-trichloroethane was measured in 
concentrations from 27 to 57 ppb in each of the three soil samples. An 

unknown was also detected in sample /N801039. 

Request 802: 

Volatile oraanics. Analytical results for volatile organic compounds are 

presented in Table 4.3.5. From one to four vo/atile organic compounds were 

detected in each of the nine samples taken for this request. Methylene chloride 

was measured in each sample, with concentrations ranging from 33 to 460 ppb. 

Toluene was detected below the detection limit in one sample. Some 7,1,1- 
trichloraethane was detected in six of the samples in measured or estimated 

concentrations ranging from 8 to 25 ppb. Some 2-butanone was detected in 

three of the samples in concentrations of 740 to 790 ppb. 

Metals. (PBF/SPERT IV Lake-Lowest Lying Area) - Analytical data for metals in 

soil are presented in Table 4.3.5. Of the 23 metals detected, the following 6 

metals of interest to the Siiwey were below the CROL in all three samples: 

antimony, cadmium, mercury, selenium, silver, and thallium. Of the metals of 
interest detected, arsenic ranged from 4.5 to 4.7 mg/kg; barium, 187 to 192 

mg/kg; beryllium, 7.4 to 1.5 mg/kg; chromium, 78 to 22 mg/kg; copper, 20 to 21 

mg/kg; lead, 72 to 78 mg/kg; nickel, 24 to 26 mg/kg; and zinc, 69 to 76 mg/kg. 
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(PBF/SPERT IV Lake-Near Discharge) - Analytical data for metals in soil are 

presented in Table 4.3.5. Of the 23 metals detected, the following 7 metals of 

interest to the Survey were below the CRDL in all three samples: antimony, 

cadmium, mercury, selenium, silver, sodium, and thallium. Of the metals of 

interest detected, arsenic ranged from 2.2 to 3.6 mg/kg; barium, 183 to 216 

mg/kg; beryflium, 7.6 to 7.7 mg/kg; chromium, 24 to 25 mg/kg; copper, 23 to 24 

mg/kg; lead, 13 to 14 mg/kg; nickel was 26 mg/kg; and zinc ranged from 77 to 

83 tng/kg. 

Volatile organic$. Analytical results for volatile organic compounds are 

presented in Table 4.3.5. From 13 to 23 volatile organic compounds were 

detected in each of the three soil gas samples taken from the lowest lying area 

of the lake. Methylene chloride had the highest concentrations of any compound 

in two of the samples and in the field blanks. Toluene and acetone also had 

relatively high (compared to other compounds) concentrations in the samples and 

in the fieid blanks. Among the tentatively identified compounds, the 6600 

ug/m3 of air sampled of trichlorofluoromethane in sample IN803100 was the 

highest; all other concentrations of TICS were 1200 ug/m3 of air sampled or less. 

Two soil gas samples were taken from the effluent discharge area. There were 

18 volatile compounds identified in one of these samples and 22 in the other. 

Acetone was present in concentrations of 1600 to 4900 ug/m3 of air sampled and 

methylene chloride was present in concentrations of 2400 to 4000 ug,/m3 of air 

sampled. The 

8600 ug/m3 of air sampled of (tentatively identified) trichlorofluoromethane in 

sample IN803064 was the highest. All other TIC concentrations were below 100 

ug/m3 of air sampled. 

80th of these compounds were also present in the field blanks. 

Benzene, carbon tetrachloride, chloroform, and I, 1 , 1  -trichloroethane were among 
the compounds identified in both sets of samples. Chlorobenzene was also 

identified in the samples from near the lowest lying area of the lake. Of these 
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five compownds, benzene, chloroform, ethylbenzene, and chlorobenzene were 

identified in at least one of the two field blanks. Methylene chloride was also 

identified in the method blank. 

Request 804: 

Metals. Of the 

19 metals detected, the following 3 metals of interest to the Survey were below 

the CRDL in all three samples: lead, mercury, and silver. Of the metals of 

interest detected, barium ranged from 234 to 282 mg/kg; berylliwm, 1.6 to 2 
mg/kg; cadmium, 0.92 to 0.97 mg/kg; chromium, 21 to 29 mg/kg; copper, 17 to 25 

mg/kg; nickel, 22 to 26 mg/kg; and zinc, 64 to 82 mg/kg Toxic metals of 

interest not listed in Table 4.3.5 were below the IDL for the samples tested. 

Analytical data for metals in soil are presented in Table 4.3.5. 

PCBs and other extractables. 

the samples for this request. 

No compounds in this category were reported in 

Request 865: 

Metals. Analytical data for metals in soil are presented in Table 4.3.5. Of the 

19 metals detected, the following 3 metals of interest to the Survey were below 

the CRDL in all six samples: lead, mercury, and silver. Of the metals of 

interest detected, barium ranged from 143 to 209 mg/kg; beryllium, 1.4 to 1.8 

mg/kg; cadmium, 0.77 to 0.79 mg/kg; chromium, 22 to 29 mg/kg; copper, 16 to 22 

mg/kg; nickel, 22 to 26 mg/kg; and zinc, 57 to 111 mg/kg. Toxic metals of 
interest not listed in Table 4.3.5 were below the IDL for the six samples tested. 

Volatile orclanics. Analytical results for volatile organic compounds are 
presented in Table 4.3.5. Acetone was detected in two of these six soil samples. 

Methylene chloride was detected below the detection limit in three of the 

samples and also in the method blank. One TIC was identified in sample 

IN805022. The highest measured or estimated concentrations of any compound 
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were the 25 and 14 ppb of acetone in samples IN805011 and lN805033, 

respectkely. 

Request 806: 

Metals. Analythxl data for metals in soil are presented in Table 4.3.5. Of the 

21 metals defecfed, the foliowing 3 metals of interest to the Sumey were below 

the CRDL in all 12 samples: arsenic, selenium, and silver. Of the metals of 
interest detected, barium rsrnged from 182 to 349 mg/kg; beryllium, 1.6 to 2.2 
mgpg; cadmium, 0.79 io 2.7 mg/kg; chromium, 27 to 83 mg/kg; lead was 34 

mg/’g; mercury ranged from 0.05 to 0.08 mg/kg; nickel, 26 to 47 mg/kg; and 

zinc, 72 to 157 mg/kg. Toxic metals of interest not listed in Table 4.3.5 were 

below the IDL for the 12 samples tested. 

Volatile oraanics. Analytical results for volatile organic compounds are 

presented in Table 4.3.5. One unknown compound was detected with an 

estimated concentration of 5 ppb. 

Radiochemistrv. Analytical data for radiochemistry are given in Table 4.3.5. 

Twelve soil samples from the T/W/TSF Drainage Pond were found to contain 
from 0 to 6,300 pCi of cesium-I37/kg and from 73,000 to 19,000 pCi/kg of 
potassium40 (natural). 

Request 807: 

Metals. Analytical data for metals in soil are presented in Table 4.3.5. Of the 

19 metals detected, the following 3 metals of interest to the Survey were below 

the CRDL in all four samples: Of the metals of 
interest detected, barium ranged from 105 to 187 mg/kg; beryllium, 0.92 to 1.7 

mg/kg; chromium, 20 to 34 mg/kg; copper, 14 to 26 mg/kg; mercury, 0.04 to 0.05 

mg/kg; nickel, 18 to 29 mg/kg; and zinc, 42 to 81 mg/kg. Toxic metals of 

antimony, cadmium, and lead. 
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interest not listed in Table 4.3.5 were below the IDL for the four samples 

tested, 

Volatile organics. Analytical results for volatile organic compounds are 

presented in Table 4.3.5. No volatik organic compounds were reported in these 

simples 

Radiochemistry Analytical data for radiochemistry are given in Table 4.3.5. 

Two soil samples contained the following radionuclide concentrations in pCi/kg: 

grass alpha, 4,600 m d  6,100; gross beta, 5,560 and 6,900; tritium, 1, 100 and 1,200; 

po%ashrn-#, 13,006 and 26,000; manganese-54, 0 and 34; and cesium-137, 0 and 

85. Rinsate sample IN807104 contained gross alpha, 7; gross beta, 25; and 

tritium, 2,600 pCi/L. 

Metal& Analytical data for metals in soil are presented in Table 4.3.5. Of the 

19 metals detected, the following 3 metals of interest to the Survey were below 

the CRDL in all five samples: cadmium, lead, and silver, Of the metals of 

interest detected, barium ranged from 215 to 290 mg/kg; tseryilium, 7.6 to 7.9 

mg/kg; chfomium, 24 to 30 mg/kg; copper, 20 to 27 mg/kg; mercury was 0.06 

mg/kg; nickel ranged from 22 to 27 mg/kg; and zinc, 39 to 68 mg/kg. Toxic 

metals of interest not iisted in Table 4.3.5 were below the IDL for the samples 

tested. 

Request 809: 

Volatile organics, Analytical results for volatile organic compounds are 

presented in Table 4.3.5. Three volatile organic compounds were detected in 

each of three soil samples, two compounds were detected in another sample, and 

none were detected in the remaining sample- Methylene chloride was present in 

four samples, and also in the method blank. The highest measured or estimated 
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concentration was 6 ppb. 

each sample (concentrations less than 10 ppb) and in the method bjank. 

A tentatively identified compound was also present in 

Request 810: 

Anioos and c y  ;3nide. Analytical data results are presented in Table 4.3.5. Two 

samples of loess-derived soil samples were analyzed for anions. The samples 

contained chloride at 7.4 and 10 mg/kg, fluoride at 2.5 and 2.2 mg/kg, nitrate+ 

at 0.61 and 6.3 rng/kg, ortho-phosphate-P at 0.62 and 1.3 mg/kg, and sulfate at 

5.3 and 14 mg/kg. One sf the samples contained from 2 to 10 times higher 

anion concentrations with the exception of fluoride, which was about 10% lower. 

Metals. Analytical data for metals in soil are presented in Table 4.3.5. Of the 

23 metals detected, the following 5 metals of interest to the Survey were below 

the CRDL in both samples: antimony, mercury, selenium, silver, and thallium. 

Of the metals of interest detected, arsenic ranged from 5.2 to 6.2 mg/kg; barium, 

163 to 178 mg/kg; beryllium was 1.3 mg/kg; cadmium was 1.3 mg/kg; chromium 

ranged from 14 to 18 mg/kg; copper, 16 to 19 rng/kg; lead, 9.8 to 12 mg/kg; 

nickel, 18 to 22 mg/kg; and zinc, 47 to 52 mg/kg. 

Radiochemistry. Analytical data for radiochemistry are given in Table 4.3.5. 

Two soil samples collected from the SPERT IV Lake for reference contained the 

foilowing radionuclide concentrations in pCi/kg: gross alpha, 4,500 and 6,900; 

gross beta 4,600 and 6,300; tritium, 71 and 82; potassium-40, 78,000 and 19,000; 

total strontium, 70 and 240; cesium-137, 92 and 190; and europium-155, 8 and 76. 

Recount of the samples show that over 94% of the total strontium was 

strontium-90. 

Request 81 1 : 

Anions and c yanide. Analytical data results are presented in Table 4.3.5. Two 
samples of sediment-derived soils were analyzed for anions. The samples 
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contained chloride at 5.3 and 140 mg/kg, fluoride at 1 mg/kg, nitrate-N at 1.4 

and 2-7 mg/kg, ortho-phosphate-P at 0.33 and 1.2 mg/kg, and sulfate at 6,1 and 

17 mg/kg. One of the ortho-phosphate-P results is below the detection limit of 

the method and both fluoride results are at the detection limit 

Metals. Analytical data for metals in soil are presented in Table 4.3.5. Of the 

22 metals detected, the following 5 metals of interest to the Survey were below 

the CRDL in both sampks: antimony, cadmium, mercury, selenium, and silver. 

Of the metals of interest detected, arsenic was 3.8 mg/kg; barium ranged from 

159 ta 186 mg/'g; befyMurn, 1.3 to 1.4 mg/kg; chromium, 23 to 24 mg/kg; 

copper, 16 to 19 mg/kg; lead was 14 mglkg; nickel ranged from 26 to 27 mg/kg; 

and zinc, 82 to 1.0 rnglkg. Taxic metals of interest not listed in Table 4.3.5 

were below the IDL for the samples tested. 

Radiochemists,. Analytical data for radiochemistry are given in Table 4.3.5. 

Two stream-bottom soil samples contained, in pCi/kg: gross alpha, 3,300 and 

6,400; gross beta, 6,200 and 6,900; tritium, 0 and 1,500; potassium-40, 18,000 and 

18,000; total strontium, 150 and 150; and cesium-137, 160 and 300. Recount of 

the samples show that over 94% of the total strontium was strontium-90. 

Analytcal Data Evaluation: 

Request 801: 

Metals. Seven metals of interest--barium, beryllium, chromium, copper, mercury, 
nickel, and zinc--were detected above either the CRDL or the IDL for this 
request. 

Extractable organics. The only positively identified compound in these samples 
was bis(2-ethylhexyl)phthalate, which was detected below the detection limit in 
one sample. Estimated concentrations of TICS often exceeded 1000 ppb in that 
sample, but were never higher than 6,400 ppb. 
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Volatile oraanicz. 
all three sampies. The highest concentration of any compound was 69 ppb. 

Methylene chloride and 1,1,7 -trichloroethane were measured in 

R e q u e s t  802: 

Volatile oraanics. Methylene chloride was measured in each sample, with 
concentrations up to 460 ppb. Some l,l,l-trichloroethane was detected in six of 
the samples in measured or estimated concentrations of 25 ppb or less. There 
was some 2-butanone detected in three of the sampfes in concentrations of 140 
to 190 ppb. 

Request8U3: 

Metals. (PBF/SPERT 1V Lake-Lowest Lying Area) Eight metals of interest-- 
arsenic, barium, beryllium, chromium, copper, lead, nickel, and zinc--were 
detected above either the CRDLar the IDL for this request. 

(P8F /SPERT IV Lake-Near Discharge) Eight metals of interest-arsenic, barium, 
beryllium, chromium, copper, lead, nickel, and zinc--were detected above either 
the CRDL or the IDL for this request. 

Volatiie oraanicg. Methylene chloride, toluene, and acetone were the compounds 
with the highest concentrations in the samples from near the lake bottom, and 
also in the field blanks. In the two samples taken from the effluent discharge 
area, acetone and methylene chforide were present within the range of 1000 to 
5000 ug/m3 of air sampled. Acetone and methylene chloride were also in the 
field blanks. Methylene chloride was detected in the method blank. Among the 
tentatively identified compounds, trichtorofluoromethane had by far the highest 
concentrations. The 8600 ug/m3 of air sampled of (tentatively identified) 
trichlorofluoromethane in sample IN803064 and the 6600 ug/m3 of air sampled in 
sample IN803100 were anomalous in the sense that all of the other TIC 
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concentrations were 1200 ug/m3 of air sampled or less, and all but one were less 
than 500 ug/m3 of ais sampled. Benzene, carbon tetrachloride, chloroform, and 
1 , l  , l  -trichloroethane were among the compounds identified in both sets of 
samples. Chlorobenzene was also identified in the samples from near the lowest 
lying area of the lake. Benzene, chloroform, ethylbenzene, and chlorobenzene 
were identified in at least one of the two field blanks. 

Request 804: 

Metal$. Seven metals of interest--barium, beryllium, cadmium, chromium, copper, 
nickel, and zinc--were detected above either the CRBL or the IDL for this 
request. 

PCBs and other extractables. No cornpounds in this category were reported. 

Request 805: 

Metals. Seven metals of interest-barium, beryllium, cadmium, chromium, copper, 
nickel, and zinc--were detected above either the CRDL or the IBL for this 
request. 

Volatile oraanics. Methylene chloride was detected in three of the six samples 
and also in the method blank. The highest estimated concentration was 6 ppb in 
sample lN805033. 

Request m: 

Metals. Nine metals of interest--barium, beryllium, cadmium, chromium, copper, 
lead, mercury, nickel, and zinc--were detected above either the CRDL or the IDL 
for this request. 
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Volatile o raanics. Only one (unknown) compound with an estimated 
concentration of 5 ppb was detected. 

Radiochemistrv. 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 807: 

Metals. Seven metals of interest-barium, beryllium, chromium, copper, mercury, 
nickel, and zinc-were detected above the either CRDL or the ID1 for this 
request. 

Volatile oraa nics. No volatile organic compounds were reported in these samples. 

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

Request 808: 

Metals. Seven metals of interest-barium, beryllium, chromium, copper, mercury, 
nickel, and zinc--were detected above either the CRDL or the  IDL for this 
request. 

Request 809: 

Volatile oraanics. Methylene chloride was present in four samples and in the  

method blank. The highest measured or estimated concentration of any volatile 
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organic compound was 46 ppb of acetone. All other compounds were estimated 
at less than 10 ppb. 

Request 81 0: 

Anions and cv anide. The analysis of all the anions met the required quality 
assurance standards with the exception of laboratory controls which were not 
run. Calibration verification was within ~ 1 0 % ;  spike recovery was within the 
control limits of 85 to 115% recovery for the spikes; all calibration and 
preparation blanks were less than MDL; and sample duplicates were within the 
control limit of +1 O%/o. 

Metals. Nine metals of interest-arsenic, barium, beryllium, cadmium, chromium, 
copper, mercury, nickel, and zinc--were detected above either the CRDL or the 
IBL 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, radiological data are considered 
reliable. 

Request 81 1 : 

Anions and cvanide. The calibration verification was out of compliance for 
chloride, nitrate-N, and sulfate; the recovery percentages were 1 16%, 1 19%, and 
81%, respectively. The spike recovery of nitrate-N was 116%. The spike 
recovery of sulfate was 70%. 

Metals. Eight metals of interest-arsenic, barium, beryllium, chromium, copper, 
mercury, nickel, and zinc--were detected above either the CRDL or the IDb for 
this request. 
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Radiochemistry. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
resub were within 10% of their true value, radiological data are considered 
reliable. 

4.10.4 Limitartions and Qualifications 

Data Quality Level: 

Reques t  801: The sampling design and field sampling are both rated Quality 
Level 1. The overall analytical data Quality Level is 11. 

Request 802: The sampling design and field sampling are both rated Quality 
Level 1. The overall analytical data Quality Level is I .  

Request 803: 
is rated Quality Level 1. The overall analytical data Quality Level is 11, 

The sampling design is rated Quality Level I I .  The field sampling 

Request 804: 
is rated QuaJity Level 11. The overall analytical data Quality level is I I .  

The sampling design is rated Quafity Level I f .  The field sampling 

Request 805: 
is rated Quality Level I!. The overall analytical data Quality Level is 11. 

The sampling design is rated Quality Level 1. The fjeld sampling 

R e q u e s t  806: 80th the sampling design and field sampling are rated Quality 
Level I .  The overall analytical quality rating is I .  

Request 807: Both the sampling design and field sampling are rated Quality 
Level 11. The overall analytical quality rating is I. 

Request 808: 80th the sampling design and field sampling are rated Quality 
Level I. The overall analytical quality rating is I .  
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R quest 809: 
is rated Quality Level II. The overall analytical data Quality Level is I. 

The sampling design is rated Quality bevel I. The field sampling 

Request 810: The sampling design is rated Quality bevel I. 
is rated Quality Level I I .  The overall analytical data Quality Level is I .  

The field sampling 

Request 811: 
is rated Quality Level II. The overall analytical data Quality bevel is II. 

The sampling design is rated Quality Level I .  The field sampling 

Request 8 0 6  1 Both the design and the sampling were considered Quality Level I. 

Request 802: Both the sampling design and the sampling were considered Quality 
Level I. The reduced number of samples collected was due to reaching bedrock 
above the suspected depth of the soil. 

Request 803: The sampling design called for organic vapor measurements based 
on PID readings. If organic vapors are suspected, soil gas samples are more 
reliable measurements. 

Request 804: The sampling design should have requested radiation scanning 
because the area was known to be radioactive. The sampling team should have 
measured the pH of the subsurface samples because past activities released both 
acids and alkalis. 

Request 805: 
changes in the plan was mentioned in the field notes. 

The field sampling is rated Quality Level I I  because no record of 

Request 806: Both the sampling design and the field sampling were Quality Level 
I. 
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Request 807: Both the sampling design and the field sampling were Quality Level 
1. Although the deepest sampies could not be collected, it was due to the 
driller’s limitations. 

Request 808: Both the sampling design and the fieid sampling were Quality Level 
1. 

Request 809: Because reason(s) for the substitution of grab soil samples for the 
soil gas analysis were not provided, the rating for field sampling is Quality 
Level Ii. 

Request 810: This request was to serve as a reference sample for loess-derived 
soil samples. As a reference measurement, it would have been useful in aiding 
interpretation of other contaminated samples. A rating of Quality Level II is 
assigned to the field sampling. 

Request 811: This request was to serve as a reference sample for sediment- 
derived soil samples. As a reference measurement, it would have been useful in 
aiding interpretation of other Contaminated samples. A rating of Quality Level 
I1 is assigned to the field sampling. 

Analytical Data: 

Request 801 : 

Met&. Analytical results for ICP metals were Quality Level I, except for 
antimony at Quality Level II. For antimony the percent recovery for spikes was 
within the range of 30 to 74% and the reported sample result was less than the 
IDL, indicating the possibility of false negatives. Analytical results for AA 
metals were Quality Level I .  
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Extractable oraanics. This sample data group is given an overall Quality Level 
fating of I. However, bis(2-ethylhexy1)phthalate was the only compound that was 
positively identified (below the detection limit) in only one sample for this 
environmental problem. All other compounds were specifically identified TlCs 
(Quality Level 11) or unknown TlCs (Quality Level 111). 

Volatile oraani=. Data are of Quality Level 111 because there were no spikes or 
duplicates for this sample data group. Specifically identified TIC data have a 
Quality Level of 11, whereas all unknown TIC data are assigned a Quality Level 
sf 111. 

Request 802: 

Volatile oraanicg. As 
a rule, the highest concentrations of volatile organic compounds are of data 
Quality Level I. Samples lN802041, lN802063, lN802085, and IN802096 are of 
Quality Level Ill due to lack of spikes and duplicates in the analysis. 
Specifically identified TIC data have a Quality Level of 11, whereas all unknown 
TIC data are assigned a Quality Level of Ill. 

These data come from four different sample data groups. 

Request 883: 

Metals. Analytical results for ICP metals were Quality Level I ,  except for 
antimony at Quality Level Ill. For antimony, the percent recovery for spikes 
was less than 30% and the sample result was less than the IDL, indicating severe 
analytical deficiencies. Analytical results for AA metals were Quality Level I. 

Volatile organics. The data are Quality Level Ill because the holding time was 
exceeded and also because conventional quality control (matrix spike, matrix- 
spike duplicate, and surrogate additions) could not be used with this type of 
sample. Although these data are determined to be of Quality Level Ill, data for 
compounds above the CRDL (except methylene chloride, as discussed below) and 
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for the known TICS (except for hexamethyl disiloxane) were deemed in the case 
narrative to be usable. The methylene chloride concentrations in samples 
1N803086, lN803097, and IN803100 (from near the lake bottom) were deemed 
usable according to the case narrative, but the samples from the effluent 
discharge area and the field blanks were deemed tO be unusable. Specifically 
identified TIC data have a Quality Level of II, whereas all unknown TIC data are 
assigned a Quality Level of 111. 

Metals. Analytical results for ICP metals were Quality Level I ,  except for 
antimony at Quality Level 111. For antimony the percent recovery for spikes was 
less than 30% and the sample result was less than the IDL, indicating severe 
analytical deficiencies. Analytical results for AA metals were Quality Level 1. 

PCBs a nd other extractab les. No compounds in this category were reported. 

Metals. Analytical results for ICP metals were Quality Level I except for zinc at 
Quallty level 111. For zinc, positive values were observed in the calibration 
blank that were greater than the CR OL, indicating severe analytical deficiencies. 
Analytical results for AA metals were Quality Level I. 

Volatile oraani=. Data in this SDG are of Quaiity Level I except for the 1,1,2- 
tricMoro-l,2,2-ttifluoromethane which is a TIC assigned a Quaiity Level of I l l  

due to its presence in the blank. Methylene chloride was also present in the 
blank and was always below the detection limit. Specifically identified TIC data 
have a Quality Level of 11, whereas all unknown TIC data are assigned a Quaiity 
Levei of 111. 

4-453 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Request 806: 

Metals. Analytical results for ICP metals were Quality bevel I except for 
antimony and copper at Quality Level I I .  For antimony, the percent recovery for 
spikes was within the range of 30 to 74% and the reported sample result was 
less than the IDL, indicating the possibility of false negatives. For copper, the 
positive values observed for the solid laboratosy control standard were outside 
the established lower control limits and a sample result greater than two times 
the CRDL was obtained. The data should be viewed as semi-quantitative. 
Analytical results for AA metals were Quaiity Level I. 

Volatile organics. The overall data Quality Level for this sample data group is I, 
but the only volatile organic compound listed for this request is an unknown 
(Quality bevel I l l ) .  Specifically identified TIC data have a Quality Level of I I ,  
whereas all unknown TI6 data are assigned a Quality Level of I l l .  

Radiochemistrv. All data are Quality Level I .  

Request 807: 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony and copper at Quality Level II. For antimony the percent recovery for 
spikes was within the range of 30 to 74% and the reported sample result was 
less than the IDL, indicating the possibility of false negatives. For copper, the 
positive values observed for the solid laboratory control standard were outside 
the established lower control limits and a sample result greater than two times 
the CRDL was obtained. The data should be viewed as semi-quantitative. 
Analytical results far AA metals were Quality Level I .  

Volatile oruanics. No volatile organic compounds were reported in these samples. 
Specifically identified TIC data have a Quality Level of II, whereas all unknown 
TIC data are assigned a Quality Level of Ill. 
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Radiochemistry. All data are Quality Level 1. 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony at Quality Level I I .  For antimony the percent recovery for spikes was 
within the range of 30 to 74% and the reported sample result is k S S  than the 
IDL, indicating the possibility of false negatives. Analytical results for AA 
metals were Quality Level 1. 

Volatile oraania. Data for this SDG are of Quality Level I except for the 
specifically identified TICS which are Quality Level 11. Methylene chloride was 
usually below the detection limit and was also present in the blank. All 
unknown TIC data are assigned a Quality Level of 111. 

Request 81 0: 

Anions and cv anide. The data quality for anions is Quality Level I .  All 

applicable quality control standards were met, with the exception of laboratory 
controls which were not run. 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony at Quality Level 111. For antimony, the percent recovery for spikes 
was less than 30% and the reported sample result was less than the IDL, 
indicating severe analytical deficiencies. Analytical results for AA metals were 
Quality Level 1. 

Radiochemistry. All data are Quality Level I. 
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Anions and cv - anide. The data quality level for anions is Quality Level I I .  The 
calibration verifications of chloride, nitrate-N, and sulfate were out of 
compliance and the spike recoveries of nitrate4 and sulfate were also out of 
compliance. 

Metals. Analytical results for ICP metals were Quality Level I, except for 
antimony at Quality Level 111. For antimony, the percent recovery for spikes 
was less than 30% and the reported sample result was less than the IDL, 
indicative of severe analytical deficiencies. Analytical results for AA metals 
were Quality Level I. 

Radiochemistry. All data are Quality Level I. 
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Environmental Problem: 5 
RequestNmber: 801 
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Figure 4.5a. OMRE Leach Pond (Request 801) 
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Environmental Problem: 5 
Request Number: 802 
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Figure 4.5b. CFA Motor Pool Pond (Request 802) 
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Environmental Problern: 5 
Request Number: 8W 

-- 

I 
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’ IN804021 
l IN804054 

IN804032 
IN804065- 
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Figure 4.5d. B O W  ll-V Leach Pond (Request 804) 
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Environmental Problem: 5 
Request Number: 805 

Industrial Waste Pond 

and fined- 
in dits 

Outer sbrity fence 

-F N 

G r i d  7 
IN80501 1 
I N805 044 - 

-,Grid 23  
-jTimm72 
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-rTimxn3 
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I N8 05 066 

Figure 4.5e. ANL-W Abandoned and Covered Ditch (Request 805) 

4-46 1 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Environmental Problem: 5 
Request Number: 806 

6 x 10 g r i d  segments Grid 55 

IN806078 
(Each grid 7 x 12 ft) I 4  

Railroad 
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(McCoy Creek Rd.)  
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TFimm3 
IN806067 
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I ~ 8 a  6 147 

' Fence 

Figure 4.5f. TAN/TSF Drainage Pond (Request 806) 
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Environmental Probtem: 5 
Request Number: 807 
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Figure 4.59, ICPP Gravel Pi 1 (Request 807) 
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Environmental Problem: 5 
Request Number: 888 

a 

Figure 4.5h. LCCDA Pits 1 and 2 (Request 808) 
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Environmental Problem: 5 
RequestNurnber: 809 

P i t  1 Ares 

Fgure 4Si. LCCDA Pits 1 and 2 (Request 809) 
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Environmew Problem: 5 
Request Numbers 810 
Environmew Problem: 5 
Request Numbers 810 

N 

Background 
sam pl i n g 
area 

I loo'+ 

Sampling locations not specified i n  f i e l d  logbook 

Background 
sam pl i n g 
area 

I loo'+ 

Sampling locations not specified i n  f i e l d  logbook I 
Figure 4 3 -  Reference Soil (Request 81 0) 
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Environmental Problem: 5 
Request Number: 81 1 

NRF 

' Y  

Hole 2 
(Grid 23) 

Hole 1 
(Grid 16) 

IN8 11020 I ~8 11 o i g  
NOT TO SCALE 

Figure 4.5k. Reference Soil (Request 81 1) 
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TABLE 4.3.5 AHALYTICAL DATA SUMMARY BY MEDIUM FOE ENVIRONMENTAL PRO3LEM 5 DRAFT DO NOT C I T E  
PERCOLATION UNITS AND DITCHES 

S8A REQUEST1 801 
LOCATIONS OMRE 1EACH POND 

~ 

++YY-- SAMP HOI 

40  40 40 
d N % T s  > 
R A D S  CCPM) 

SAMP WOI IN801017C 
METALS. INCLUDING CRt6 SDQ NO1 IN8O1017C 

t M G / W  TYP€i  B A B  
A 1  UMI: NUW 
B A R I U M  
3ERYt  LIUM 
CAD6libPf 
CALCIUM 
CHROMIUM 
COBALT 

-@ COPPER 
I R O N  
t EAb 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POT ASS I U!4 
SILVER 
SODIUM 
VANADIUM 
ZINC 

HETALS, INCLUDING CRt6  
(#G/KG) 

A L Ut41 HUM 
BARIUM 
BERY LL I Uf4 
CADPII?UM 
CAL Cf UM 
CHRDMI Ut4 
COBALT 
COPPER 
IRON 
LEAD 
PtAGElESlUM 

0 . 0 3  B 

IN801 017D I N 8 0 1  017 D I N801028C IN8Q 1028  D IN8 0 1028  D 
IN801 O l 7 D  IN8 0 1017K I Nab101 7C IN801 017 D INS 0 1017K ----- 

247 
1.9 E 

0153 6 
71260 

29 
8.5 

17 
22300 

6.2 6 
1 7 5 0 0  e 

494 E 
2 4  

1 . 2  6 

50 E 
2160  

6 3  

0.05 

33.00 

217 
1.11 E 

0.59 B 
67800 

29 
8 

1 7  
21200  

8 .2  D 
1 6 6 0 0  E 

462 E 
25 

1.2 B 
9 0 1  

4 3  E 
66  

440.0 

SAMP NO; IN801039C IE(801039D IN801039D 
SDG NO1 IN801017C TN801817D IN801017K 
TYPE, -9-!m---- 

2 0 1  
1 . 7  E 

0 . 5 9  II 
7 6 8 0 0  

25 
6 . 6  B 

17 
1830b  

7 . 4  B 
17600  E 
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TABLE 4 . 3 . 5  ANALYTICAL DATA SU~SP~ARY ny MEDIUM FOR ENVIRONMENTAL PROBLEM 5 
PERCOLATION UNITS AND DITCHES 

DRAFT DO NOT C I T E  

S8A REQUEST1 802 
LOCATION1 CFA MOTOR POOL PQND 
-11 

FI EL I) TS -=w---- SAMP NO: 
RADS tCPM)- 

SAMP NO8 IN802018A 11(802029A IN802030A JN802041A IN802052A IN882063A 
VOLATILE ORGANICS SUO NOr IN514019A IW514019A IN514019A I N 8 0 l O l f A  IN522019A IN801017A -+-+-- (UWKG) TYPE a 

ACE T 0 NE 
METHYLENE CHLORIDE 80 26 0 180 33 4 1  5 8  
TOLUENE f J  1 3  U 12 u 22 u 6 U  21 u 
l,l,l-TRICHLOROETHANE 1 5  25 8 J  2 2  6 U  21 u 
2-BUTANONE 1 9 0  1 4 0  1 7 0  4 4  u 11 u 4 1  U 

P 

P 
U 
w 

SAMP NO, IN852074A IN802085A IN802096A 
VOLATILE ORQANICS SDO NO, Ib(802074A fN801017A IN801017A 

-%- fUG/KG) TYPE I 
ACETONE 

460 1 7 0  1 BO 
23 u METHYLENE CHLORIDE 

TOLUENE 
l,l,l-TRICHLOROETHANE 
2-BUTANONE 

23 U 
20 J 
45  u 

21 u 
11 J 
42 u 

23 u 
45 u 

S8A REQUEST1 8 0 3  
LOCATIOEti PBFISPERT I V  LAKE LOWEST LYING AREA 

I SOIL 

SAMP NO1 IN803031A IN803031A IN803031A IN8Q3031B IN803031B IN803042A 
HETALS, INCLUDING CR+6 SDO 1903 fM351S12C IN10305JA IN111929A IN3919455 IN511016K INS01812C 

C a m  - - - %%P= s *  CoMPo- 
(MG+’KG) TYPE I 

ALUM1 NUW 
ANT I MDNY 
ARSENIC 
5ARIUPl 
BERY 1 L IUM 
CADMf UM 
CALCIUM 
CHROMIUM 

0 . 3  B 
0 . 8 3  B 

1 9 1  
1 . 4  E 

4080 
2 2  

0.59 B 
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TABLE 4.3.5 ANALYTICAL BATA SUMARY BY MEDIUM FOR ENVIRONflENTAL PROBLEM 5 DRAFT DO NOT C I T E  
PERCOLATION UNITS AND DITCHES 

M A  REQUESTt 8 0 3  
LOCATfONi PBFISPERT I V  LAKE LOWEST LYING AREA 

SAMP I401 
METALS. INCLUDING CRt6 SDO NOI 

(&//KO) TYPE: 
LANADIUN 
ZI t iC 

SAMP NO8 
METALS, INCLUDING CRt6 SDO NO, 

(MWKG) TYPE I 
A 1  UMf HUM 
ANTIMONY 
ARSENIC 
BAR1 UM 
W R Y  L t I UH 
CADMIUM 
CA LCI Ubl 
CHROHIUM 
COBALT 
COPPER 
IRON 
L EAD 
HAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SEt ENIUM 
SILVER 
SODIUM 
THALLIUM 
VAN AD1 UM 
ZINC 

I N8 0 304 2A 
IN803053A sLakwm€ 

JN803053A 
I N8 1 L020A - 

4.7 

0.67 B 

18 

0 . 4 3  B 
0.08 U 

0.28 B 

IN843042A 
IN811020A L-afmxx 

I N803053B 
I N 3 0 1 0 4 5 0  

LIf-&P= 
1 8 7  
1 .4  E 
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7 .5  
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18300 

5450 E 
47 5 

24 
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26 E 
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I N 8 0 3 0 4 2 8  INUO3042B IN803053A IN803053A 
IN301045D I N 5 f l O 1 6 K  fE1301012C IN803053A 

3LweQm€-- =+!PP.= 
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IN803053B 
f#511016K - 
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TABLE q . 3 . 5  ANALYTICAL DATA SUMMARY BY WEDIUM FOR ENVIRQNBEMTAL PROBLEM 5 DRAFT DO NOT C I T E  
PERCOLATION UNITS AND D1?bHES 

S8A REQUEST1 803 
LDCATIONi PBFISPERT I V  LAKE LOGJES? L Y I N Q  AREA 
VEDIUMr & l R  

SAMP H Q v  
. S O I L  GAS SDQ Not  

UG/FIJ 1 TYPE: 
ACE J ONE 
BENZENE 
CARBON TETRACHLORIDE 
CtllOROBENZENE 
CHLOROFORM 
ETHYLBENZENE 
METHYLENE CHLORIDE 
T E T R ACH L D R 0 ET H ENE 
T 01 U Ell E 
T R I  CHL ORQET HENE 
XYLENE (TOTAL 1 
l , I , l ~TRICHLOROE~HANE 
2-BUTANONE 
X ALPHA PINENE(24.881 
f MEXAIIEt 1 7 . 0 1  1 
f HEXANE(17.77) 

1 ~ 8 0 3 0 8 6 ~  
fN803064A 
m- 

50 6-- 
49 
2% u 
8 J  

2 5  U 
2 5  u 
2 5  U 
40 

980  
25  M 
2 5  M 
25 U 
50 M 

38 J 

p NEXANE(17.79) 
I f HEXANE( I7 - 8 2  P 

31 J 

)t TRICHLORQFLUOR 
N TRICHLDROFbUORDMETHA~E~ 8 . 1 6 )  
Y UtlKNOWN 6-2 BENZENE( 30.36 1 
W UNKNOI.IN( 5.97) 
)t UIIKllOblN(I1.12I 
S UNKNOMN( 12 .27  1 
N UNKIlOGlll( 13 .97  1 
)I UNKHONEI( 14 . 6  1 ) 
Y UNKNOI.IN( 15.26 1 
f UNKNOWN( 19.02 1 
I UNKNOI.IH( 19.6 1 ) 
Y UflKIIOCIN(ZO.85) 
N UtlKtlOCIN( 2 1  . 0 6  1 
)t UNKNOIJN( 21 . 2 9  1 
N UtIKHOWN(21 . 31)  
% UNKIIOlIN( 21 . 3 9  1 
S UIIKNOWN(21.70) 

UNKNOIJN(21.90) 
N UNKNOWN(23.39) 
Y UtJKNOWNf23.42) 
S UNKNOWN( 23.4 3 1 

19 J 
2 4  J 
2 2  J 
2 2  J 

6 2  J 

39 J 

I#803@97A IN803100A IN803111A 
IW803064A IH803064A 1N8015064A 

=him---+ 
d l  
2 5  
24 

37 0 
12 

14000  
6 1  

2700  
10 
2 5  
25 

9 2 0  

U 

J n 

J 
U u 

6 9  
1 2  
29 

200  
58 

15000  
6 1  

5000 
9 

193 
26 

4 3 0  
6 5  

J 

J 

7 2  J 
8 3  J 

1 0 8  J 

48 J 
, 

6 6 0 0  J 

1 7 0  J 
1 7 0  J 

7 6  J 

56 J 

1 0 0  J 

1 3 0  J 
1 5 0  9 

18 J 
2 5  \s 
14 J 
4 5  
25 u 

2QOQ I 
28 

1 4 5  
25 u 
1 0  J 
25 U 
6 7  

1 5  J 

4 7 0  J '  

15 
22 

42 

37 

1N803122A 
INBO3044A 
F I E L D  BLANK 

860  
2 5  U 
2 5  U 
2 5  u 
27 
1 3  J 

1600 B 
2 5  U 

1 7 0  
2 5  u 
63 
25 U 
5 Q  U 

1 0 0  J 
1200  9 

2 4  J 



W
 

I- 0
 

L
.
 

b- 0
 

z
 
0
 

n
 

c
 

u. 
e
 

U
 

P
 

In
 

U
 

W
 

B
 

t- 

In 
tn 

w
 

U
 

5
: 

V
 

v
) 

L=l 

U
 

u
 

w
 
z
 

w
 

Y
 

4
 

-1
 

>
 

2 Y
 

U
 

Irr 

U
 

0
 

0
 

Y 

* + ir 
V

 

K
 
1
 

c
)
 

0
 

4-475 



P 

P 
v 
m 

DRAFT DO NOT C I T E  TABL& 4 . 3 . 5  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL BROBLEH 5 
PERCOLATION U N I T S  AND BITCHES 

$SA REQUEST: 803 
LOCATIONa PBF/SPERT I V  LAKE NEAR DISCHARGE 
BEDIUMI SOIL 

SAMP I N % 0 3 0 1 9 A  I N B O J O l 9 A  HN803019A 11658030198 I N 8 0 3 0 1 9 8  I N 8 0 3 0 2 0 A  
METALS, INCLUDING CR+6 SDG NOI IN301092C 8618030536 I N 8 1 1 0 2 0 8  Pb4301045D I N 5 1 1 0 1 6 K  I N 3 0 1 0 1 2 C  

( MGrKG9 TYPE1 5 .  C O M P U  S.  C O f l P u  L!xm&uES, c OMP- - 
SILVER * 
SDDltUH 4 8 9  8 

VANAQIUH 36 E 
THALLIUM 0.22 a 
Z I N C  77 

METALS, INCLUDING CR+B 
( MG/KG 1 

AI. UHINUM 
ANTIMONY 
ARSENIC 
BARIUH 
BERYL h IUM 
CADMIUM 
CALCIUM 
CHROMIUM 
CDBAL T 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGAtlESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THAL L I U M  
VANADIUM 
Z I N C  

SAMP NO: 
SDG NOi 
TYPE1 

I N 8 0 3 0 2 0 A  I N 8 0 3 0 2 0 A  
I N 8 0 3 0 5 3 A  I N 8 1 1 0 2 0 A  LLmlmu€- 

0 . 3 5  B 
2.2 

0 .51  a 

13 

9.2 B 
0 . 1 6  B 
0 . 2 5  B 

I N B Q 3 0 2 0 B  161803PZOB 
fN301045.B IWS11016K 

5i%w=- 

216 
r . 9  E 

7 3 0 0  
24 

1.1 
24 

22800 

6 8 4 0  E 
523 

26 
3500 

5 4 6  B 

55 E 
8 3  



P 
P 
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U 

TABLE 4.3.5 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIROtIMENTAL PROBLEM 5 DRAFT DO NOT C I T E  
PERCOLATION UNITS AND DITCHES 

S8A REQUEST: 803 
LOCATIONr PEF/SPERT I V  LAKE WEAR DISCHARGE 
MEDIWI: A I R  

SOIL GAS 
( UQf M3) 

E ET Of1 E 

SRHP NO, IW603864A 
SDQ NO1 IN803864A 

BENZENE € 5  J 
CARBON TETRACHt ORIDE 25 M 
CHtOROFORPf 
ETHYL BENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETIIENE 
TO1 UENE 
XYLENE (TOTAL) 
1,1,1-TRICNLOROETHANE 
2 -BUT ANOIIE 
4-NETHY1-2-PENTANOt4E 
% HEXANE(17.83) 
)t TRICHLOROFtUOROMETHANE~ 
X TRICHLOROFLUOROMEfHANEC 
f UNtNOWH(11.40) 
f UNKNOWN(12.53) 
f UNKNOWN( 15.5Q 8 
% UNKNOHN( 15.90 t 

UNKNOI.IN( 16.25)  
)t UIiKNOWN( 16 .67  1 
E UtlKNONtIt 18 a 7 3 1 

UNKNOWN( 19.57 J 
% UIIKNDWN(20.75) 
% UNKNOblNC 20 .  7 6  1 
N UIIKHOCIN(21 .25 )  
N UNKNO14EI( 21 - 8 4 )  
E UEIKIIOCJN(Zl.85) 
% UNKNOWN( 23.38 1 
% UNKNOWN( 24.81 1 

EeeB-6.r;Bi6--. - TYPE8 

7 -63) 
7.77) 

22  J 
25 U 

2400 D 
1 J  

110 
25 U 
1 2  J 

1 0 0  
50 (b 
23 J 

8606 J 

66  J 

1 4  J 
1 8  J 

9 3  
11 J 

31 J 
24 J 

2 t  J 

f i (80f07 5A 
IHSD3064A 

21 J 
6 J  

66 
& J  

4008 B 
21 

7 5Q 
5 J  

22 J 
180 
86 
24 J 

=%---- 

7.a  J 

7 1  J 
13 J 
11 J 

I 3  J 

35 J 

42 J 

27 J 
28 J 

. 
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TABLE 4.3.5 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONHENTAL PROBLEM 5 DRAFT DO NOT C I T E  
PERCOLATION UNITS AND DI tCHES 

S&A REQUESTi 8 0 4  
LOCATION; BORAX 1 1 - W  LEACH POND 

SAMP NOe IN804032B IN804032C IN804032C IN804043B IN804043C IN804043C 
METALS, INCLUDING C R t 6  SM3 NO; IN804010B IN301045D IN511016K IN804010Q INS01045D IN511016K 

@%3T----pBBp---- 
t MG/KG 3 TYPE1 

frlE8CURY 
NICKEL 2 5  25 
POT ASS I Ubl 3108 4600  

0 . 8 9  U SILVER 0.88 U 
5ODfUM 1 3 4 0  1 3 0 0  
VANADIUM 46 E 4 2  E 
21 NC 67 7 3  

METALS, INCLUDING 
(MG/KG) 

AL U W I  WUM 
BARIUM 
BERYLLIUM 
CADPlrUM 
CALCIUM 
CHROMIUM 
COBALT 
Cii?PER 
I R O H  
LEAD 
RAGHESIUM 
MANGANESE 
MERCURY 
NICKEL. 
POTASSIUM 
SILVER 

CR+6 
S A W  NO6 
SDG NO; 
TYPE i 

I N 8 0 4 0 5 4 8  
I N 8 0 4 0 1 0 1  
GBAB 

0.04 B 

IW804054C 
IN301045D 

9him- 
28 2 
1.8 E 

0 . 8 8  
5 2 6 0 0  

25 
8.3 
-22 

13200 E 

2 2 4 0 0  

477 

13 B 

2 5  

1.1 B 
2829 

4 1  E 
8 0  

IN804054C 
IN511016K 

3390  

IN80406518 
I N 8 0 4  0 1  OB 
ORAb 

0 . 0 3  8 

I N 8  04  06 5C 
I N 3 0 1  045D 

2 7 2  

0.91 
7 3 7 0 0  

2 5  
8 . 5  

2 E  

- . -  
25 

22800 
11 B 

1 4 2 0 0  E 
518 

26 

1.1 B 
1546 

38 E 
8 2  

IN804065C 
I N 5 1 1  016K 
ClBAB 

3400 

SODIUM 
VANADIUM 
ZINC 
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TABLE 4.3.5 ANALYTICAL DATA SUHblARY BY MEDIUW FOR ENVIRONMENTAL PROBLEM 5 
PERCOLATION UNITS AND DITCHES 

DRAFT DO HOT C I T E  

S8A REQUEST& 805 
LOCATIONi ANL-W ABANDONED AND COVERED BITCH 
S D I U M t  mL 

SAMP NO: I N 8 0 5 0 3 3 8  IN805033C IN805033C I N 8 0 5 0 4 4 8  IN805044C IN805044C 
METALS, INCLUDING CRt6 SDO NOi IN522019C IN301012D IN301012K fN522019C fH301012D IN301012K 

WAWADI UM (HCIKO) TYPE 1 s & J x w w E - - - v -  
ZINC 51 6 9  

METALS, INCLUDING CRt6  
{MGIKO) 

ALUMTWUH 
BARIUM 
BERYLLIUM 
CA DH I UM 

METALS. INCLUDING CRt6  
{MGIKO) 

ALUMTWUH 
BARIUM 
BERYLLIUM 
CA DH I UM 
CALCIUM 

I COBALT 
COPPER 2 I R W  
1 EAD 
MAGNESI Up1 
MANGANESE 
MERCURY 
IIICKEL 
PDTASSIUM 
SILWER 
SODIUM 
VANADIUM 
ZINC 

p CHROMIUfl 

SAMP NO1 IN8050558  IN805055C 
SDG NO1 IN522019C I t i 301012D 
TYPE1 S ,  COMPO= %##P= 

1 8 1  m 
1 . I )  

0.79 
61300 Y 

21 
6 . 9  8 

19 

1 . 7  0 

47 0 

1 9 a m  

15000 

2 4  
0.02 0 

1.1 0 
9 0 4  

4 1  
80 

IN805055C IN805066B IN805066C IN805066C 
IM301012K IN522019C IN301012D IN501012K 

OMPQSIId -%#lP=s* 
1 8 3  H 
1.8 

0 . 7 1  
57600  i 

21 
7 . 1  B 

20 
2 0 0 0 0  

9 . 4  B 
15500 

435 

25 

0 . 9 7  B 
7 3 %  B 

42 
111 

4200 

0.02  8 

4200 

S A W  ti01 IN805011A IN805022A IN805033A IN805044A IN805055A IN805066A 
VOLATILE ORGANICS SDG NO1 fN505052A IN301012A IN301012A IN301012A IN301012A I t4301012A 

=YP==YYP=%==-wY==%YP=@!RF (UGIKG) TYPE t 
ACETONE 
METHYLENE CHLORIDE 6 U  2 BJ 6 U  6 U  6 U  1 BJ  
Y I,1,2-TRICHL-1~2~2TRIFltll.28) 12 UJ 



d
0

 
.
a
 

Po- .
O

 
!IO

u
o
 co- 

m
 

0
 

e
p
 

0
 

0
 

0
0
 

N
 0
 

0
 

U
 

ru 

\o
 

0
 

0
 

4-482 



P 
P 
M, 
w 

TABLE 4 . 3 . 5  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 5 DRAFT DO NOT C I T E  
PERCOLATION UNITS AND DITCHES 

S&A REQUEST* 8 0 6  
LQCATIONI TANfTSF DRAINAGE POND 

1 SOIL 

METALS, INCLUDING CR+6 
( MWKG ) 

ALUMIHUM 

SAMP NO 
SDQ Nor 
TYPE0 

I I N 8 0 6 0 3 4 8  IN806034C IN806034C I N 8 0 6 0 5 6 1  IN806056C IN806056C 
IN806012B IN806QlPC IN806012K fN806012B IN806012C IN806012K 

-wm----@%n---- 
ARSENIC 1 4  B 
BARIUM 
BERYLLIUPI 
CADMIUM 

CHRONIUM 
COBALT 
COPPER 

c a m u M  

NICKEL 
POTASSIUM 
SELENIUM 
SICVER 
S O D I W  
VANADIUM 
ZINC 

SAM 
METALS, INCLUDING CR+6 S DO 

(MWKG) TYP 
ALUMINUM 
ARSENIC 
BARIUM 
BERYL L I UM 
CADMIUM 
CALCIUM 

LRON 
LEAD 
MAGElES I UM 

Q.08 

2 2 4  
2 E  

2.7 
73000 

40 E 
1 0  
f6 

24508 
3 4 ,  

1 3 4  00 
6 7 6  E 

44 

12 B 
1 . 3  B 

52 E 
157 

6 1 0  a 

NOI . IN8060678 IN806067C 
401 IN806012B IN806012C 

1 7  1 
2 4  3 

2 E  
0.88 

7 5 3 0 0  
83 E 

9 

' -war---- 

26 
23500  

20 B 

0 . 0 5  

1 4 2 0 0  

36 

6 6 3  E 

0.06 

4100  

I 

0.05 B 

15 B 
256 
2.1 E 

0 .81  
77200 

4 8  E 
9.9 

28  
25000 

21 B 
14600 

7 1 0  E 

37 

8.7 U 
1.1 B 
8 5 4  

6 1  E 
112 

4300 

N806067 IN806078B IN806078C I N 8 0 6  078C 
N806012.. INB06012B IN806012C I N 8 0 6 Q i Z K  ---- 

17 n 
237 

2 E  
0.85 

76700  
55 E 

9 . 4  
2 5  

1 8  B 
14100 

669 E 

2zmo 

34 
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TABLE 4.3.5 ANALYTICAL DATA SUMARY BY MEDIUM FOR ENVIRONNENTAL PROBLEM 5 
PERCOLATION UNITS AND DITCHES 

DRAFT DO NOT C I T E  

S8A REQUEST: 806 
LOCATION: TANITSF DRAINAGE POND 

1 SOIL 

SAMP NOi I N 8 0 6 1 1 4 8  
HETALS, INCLUDINO CRt6 SDO NO: IN806012B 

(MQ/KQ) TYPE: Q&lS 
BERYL L I UM 
CAMIUM 
CALCIUM 
CHROHIUH 
COBALT 
COPPER 
IRON 
LEAB 
MAGNESIUM 
MANGAOlESE 
MERCURY 
NICKEL 
POT AS SI UM 
S E l  EN1 UM 
SILVER 
SODIUM 
VANADIUM 
ZING 

0.05 

I N 8 0 6  1 14C 
XN806812C 

1 . 8  E 
U.92 

68200 
44 E 

9 
22 

- 
1 9 8 0 0  

137 00 
15 B 

953 E 

33 

9.5 u 
1 . 4  P 
6 9 2  B 

47 E 
I ?  

IN806114C 
I N 8 0 6  Ol2K 
aRAlt 

280B 

IN806 136  B . 
I N 8 0 6  012B 
GRAB 

0 . 0 4  B 

IN806136C 
I N 8  06 0 12C 

1 
1 7 1 0 0  

6 2  E 
1 4  
34 

34760  
24 B 

11600  
7 3 8  E 

47 

9 . 1  u 
1.3 B 
499 B 

6 1  E 
129 

I N 8 0 6  136C 
XN806012K 
IiRAB 

5000 ' 

S A W  NOi 21Ni3061478 IN806247C IN806147C IN806158B IN806158G IN806158C 
PlETAtS, INCLUDINQ CRt6 SDG NO* I N 8 0 6 0 t Z B  IN806012C 1N806012K IN80601211 IN806012C IN806012K 

-@%m------- (MG/KG) rrPE 
ALUMINUM 

1 0  B 9.5 u 
27 7 3 0 1  

ARSENIC 
BARIUM 
BERYL L I UM 
CADf4IUM 
CALCIUM 
CHROblf Ubl 
COBALT 
COPPER 
IRON 
1 EAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELEtlIUM 
SILVER 

0 . 0 4  B 

1 . 8  E 
0.6 I 

35900 
66 E 
1 0  
25 

2 4 9 0 0  
18  B 

9 7 5 0  
716  E 

36 

9 .4  0 
0 . 8 7  B 

3 5 0 0  

0.05 B 

2 E  
0 . 7 1  B 

24 1 0 0  
54 E 
12 
30 

30300 

1 0 4 0 0  
2 1  B 

7 2 9  E 

4 2  

9.5 u 
1 3  

37 00 
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TABLE 4.3.5 ANALYTICAL DATA SUMMARY BY MEDIUH FOR ENVIRONMENTAL PROBLEM 5 
BERCOLAffON UNIKS AND DITCHES 

DRAFT DO NOT C I T E  

S8A REQUEST1 806 
LOCATIONi TAN/TSF DRAINAGE POND 
&@TUMr SU-ER 

L06216E I N 8 0 6 2 1 6 F  IN806216F  
I N 4 0 1 0 1 3 I  IN40101JK -- 

CHROMIU 
COPP 
I RON 
EIAGN 
MANGnr 
MERCUf 
NICKEI 
POKAS! 
SDDIffl 

M 6 . 6  B 
ER 25 uaa 
ES I UM 251 B 
'WSE 17 
tK 9 . 0 4  B 

12 B 

1 516 D 

< 

SIUM 600 B 

ZINC 69 
n 
t 
P 
03 
+.I 

SAMP NUI IM806216A 
VOLATILE ORGANICS SDG Moa IN4010248  - (UO/L) KYPEr 

ACETONE 

S8A REQUEST1 807 
LOCATION: ICPP GRAVEL P I T  1 
m U M i  S O I L  

SAMP NO1 IN80701JC IN807013C I N 8 0 7 0 4 6 8  IN807046C IM807046C IN807057C 
ME?ALS, INCLUDING CR+6 SDG NO1 IN806012C IN806012K IN806012B IN806012C IN806012K IN806012C 

!?hi- 
4.2 UN 

% ORA* 
4.4  UN 

GRAB 
- t MG/KO) TYPE I 
ALUMINUM 
ANTIMONY 4 . 6  BN 
BARIUM 108 1 8 4  1 1 9  
BERYLLIUM 0 .92  E 1 . 7  E 1.2 E 



f 

TABLE 4.3.5 ANALYTXCAL DATA SUMHARY BY MEDIUM FOR EMVIROMMENTAL PROBLEM 5 DRAFT BO NOT C I T E  
PERCOLATION UNITS AND BXTCWES 

S8A REQUESTa 807 
LOCATICBMi I C B P  GRAVEL P I T  1 
MEDIUMI 

SAMP ti01 I N 8 0 7 0 1 3 C  
METALS, INCLUDING C R t 6  SDG Nor I61806012C 

(MGIKG) TYPE1 B B  
CADMIUM 0.42 B 
CALCIUM 1 1 0 0 0  
CHROHIUM 20 e 
COBALK 4 . 4  B 
COPPER 1 4  

IN807 01 3C 
1618 0 6 0 1 2 C  

(MGIKG) TYPEY- B B  
CADMIUM 0.42 B 
CALCIUM 1 1 0 0 0  
CHROHIUM 20 e 
COBALK 4 . 4  B 
COPPER 1 4  
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POT ASS I Ut4 
SODlIUM 
VAMADIUt4 
Z I N C  

NETALS, INCLUDING C R t 6  
( MIG/ KG) 

ALUMINUM 
ANTIMONY 
BARIUM 
BERYLL IUbt 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGAllESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 

NETALS, INCLUDING C R t 6  
( MIG/ KG) 

ALUMINUM 
ANTIMONY 
BARIUM 
BERYLL IUbt 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGAllESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 

11300 
8 . 7  B 

3950 
1 5 5  IE 

2 0  

270  B 
2 4  E 
42 

INS07 0 1  36 IN8  02’0468 IN807 044C I M 8 0 7 0 4 6 C  XN807057C 
IN806QlL2K IN806012B HIM806012C I N 8 0 6 0 1 2 K  I N 8 0 6 0 1 2 C  

5470 

9.4 

2 5 6 0 0  
3 4  E 
24  1 5  

5070  
15 B 

19 

587 B 282 B 
3 3  E 
5 4  

21 E 
4 . 8  B 

8 . 8  B 
545  E 186 E 

2 5 8 8 0  14400  

7860 

29 

44 e 
81 

0 . 0 4  

4200  990 

SAMP NOI I N 8 0 7 0 5 7 C  I N 8 0 7 0 8 0 5  IW80TO8OC 11M807080C 
SDG NO1 I N 8 0 6 0 1 2 K  I N 8 0 6 0 1 2 8  I M 8 0 6 0 B 2 C  I N S Q 6 0 1 2 K  
TYPE I QRaa - - 9 1 1 1 0  

5 BN 
105 

1 E  
0 . 4 1  B 

1 4 0 0 0  
22 E 

4 B  
16 

11400 
1 0  B 

3560 
1 4 0  E 

2 7 1  B 
32 E 
42 

1 2 0 0  

0 . 0 5  

1700 

V A t i  A D I UM 
Z I N C  
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TABLE 4 . 3 . 5  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL BROBLEH 5 DRAFT DO NOT CITE 
PERCQLAfIOW UNITS AND DITCHES 

S8A REQUEST, 808 
LOCATIONi LCCDA B I f S  1 AND 2 
W I U M i  SOIL 
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TABLE 4.3.5 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 5 DRAFT DO NOT C I T E  
PERCOLATION UNITS AND DITCHES 

S8A REQUESft 810 
LOCArIONt SPERT I V  LAKE - BACKGROUND SAMPLE 

50r~ 
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TABLE 4 . 3 . 5  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 5 
PERCOLATIOM U M I T S  AND DITCHES 

DRAFT DO NOT C I T E  

SPA REQUEST1 811 
LOCATION1 STREAM BOTTOM 

SAMP NO1 I M B l l O 1 9 A  I N I l l O l 9 A  
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31 UMINUH 
ANTIP~oNY 
AR SEtIIC 
BARIUM 
BERYL L I U M  
CADMIUM 
CALCIUM 
CHROMI Ulb 
COBALT 
COPPER 
IRON 
L EAD 

f MAGHESIUM 
p MANGANESE 
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4.1 1 EWironmentai Problem 6: Injection Wells 

Request Numbers: 81 2 and 81 3 
Requester: Sichelstiel/Levitan 
Finding and Basis: Eight inactive injection wells located at TEN/IET, 
TAN/LOff, TAN/WRRTF, TAN/TSF, TRA, PBF (Z), and ICPP were used to 
dispose of liquid wastes containing hazardous chemicals and radioactive 
constituents and may have contaminated the unsaturated zone and groundwater. 
The practice of using injection wells as a method for disposal of undesirable 
liquid wastes was commonly used at the INEL These wastes were injected into 
the subsurface either into the unsaturated zone of highly fractured basalt or 
alluvial interbeds and/or into groundwater--specifically perched water zones or 
the Snake River PIain aquifer (the major unconfined aquifer unit). The soils and 
rock of the unsaturated zone and pore water may have been affected by these 
past practices. The wastes may have adsorbed to the soils and subsequently 
desorbed due to natural infiltration and/or recharge from perched water. 

4.1 1 .I Sampling and Analysis Objectives 

Statement Soil and water samples were to be collected at the ICPP injection 
well perimeter to determine if various contaminants were present in the 
unsaturated zone. Soils samples were to be collected from the alluvial interbeds 
associated with the perforated sections of the well. Water samples were to be 
obtained from a newly installed stainless steel monitoring well at the injection 
well perimeter. 

Supporting Information: The water table aquifer is known to have received 
liquid wastes that contaminated the aquifer. The two alluvial interbeds from 
140-170 ft and 200-225 ft were to be sampled to determine the presence of 
contaminants. Dated information (mid-1970s) refers to the 200- to 225-ft zone 
as "the Upper Aquifer." This unit could have been saturated due to infiux of 
liquids from the injection well or another, possibly natural, occurrence, such as a 
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perched aquifer. Regardless of the cause, it was recommended that a well be 
installed and screened at the 215- to 2 2 5 4  depth. If significant pore water is 
present in the 140- to 178-ft zone, a staged lysimeter should be installed to 
sample potentially contaminated pore water within the vadose zone. 

4.1 1.2 Sampling and Analytical Design 

4.1 1 -2 1 Sampling Design 

Request $112: ICPP injecthn Well (Soil) (fig. 4.6a) According to the ORNL 
Sampling Team Leader (27&%B89), this request was deleted from the INEL 
Sampling and Analysis Plan by discussion with K. Knight and J. Bsda of DOE 
Headquarters because of the prohibitive costs of drilling and installation for the 
required well. This request was not included in the schedule in Section 8 of the 
INEL Sampling and Analysis Plan. 

Four grab soil samples were to have been collected from a borehole at the ICPP 

injection well perimeter. The borehole was to have been placed on the perimeter 
of the injection well, approximately 50 ft from the protective covers/safety 
railing of the well. Drilling was to be accomplished via rotary methods and 
samples were to be taken with a split spoon. Two grab samples were to be 
collected at the interbedded alluvium (140-170 ft) and two samples at the upper 
aquifer (200-225 f t) ,  including samples near the basalt layer. A 4 4 .  stainless 
steel 316 well screened in the upper aquifer (225 ft) and a staged lysimeter 
clustered with the well within the alluvial soil (based on highest moisture 
content, as observed) were to have been installed. 

Request 813: ICPP injection Well (water) (Fig. 4.6b) According to the ORNL 
Sampling Team Leader (27FEB89), this request was deleted from the INEL 

Sampling and Analysis Pfan by discussion with K. Knight and J. Boda of DOE 
Headquarters because of the prohibitive costs of drilling and installation of the 
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required well. This request was not included in the schedule in Section 8 of the 
INEL Sampling and Analysis Plan. 

Three grab water samples were to have been collected from the newiy installed 
stainless steel monitoring well (Request 812). Samples were to have been 
collected with a bailer after well development and purging three to five well 
volumes (based on borehole diameter) or after the field parameters (pH, specific 
conductivity, and temperature) stabilized to within 2% between weli volumes. 

4.1 1.2.2 J ldy ika  Design 

Request 812: The field parameters to have been measured were pH, temperature, 
specific conductivtty, and HNu (PID). Parameters to have been analyzed were, 
ICP metals, AA mercury, AA chromium (total), TCLP metals, gross alpha, gross 
beta, gamma scan, strontium-90, and tritium oxide. 

Request 813: The parameters to have been measured for Request 813 included 
pH, temperature, specific conductivity, and HNu (PIC)). Parameters to have been 
aflalyzed included ICP metals; AA mercury; A4 chromium (hexavalent); anions 
(sulfate, nitrate-N, fluoride); gross alpha; gross beta; gamma scan; strontium-90; 
and tritium (totar). 

4-1 1.3 Field and Analytical Data 

Field Data: 

Request 812: According to the ORNL Sampling Team Leader (27FEB89) Request 
872 was deleted from the INEL Sampling and Analysis PIan by discussion with K. 
Knight and J. Boda of DOE Headquarters because of the prohibitive cost of well 

installation. 
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Request 813: According to the ORNL $ampling Team Leader (27FEB89) Request 

813 was deleted from the INEL Sampling and Analysis Plan by discussion with 

K. Knight and J. Soda of DOE Headqualters because of the prohibitive cost of 
well installation. 

Field Data E~aluation: 

Request 813: NA. 

Request 812: According to the ORNL Sampling Team Leader (27FEB89) Request 

812 was deleted from the INEL Sampling and Analysis Wan by discussion with 

K. Knight and J. Boda of DOE Headquarters because of the prohibitive cost of 

we4 installation. 

Request 813: According to the ORNL Sampling Yearn Leader (27FEB89) Request 
813 was deleted from the INEL Sampling and Analysis Plan by discussion with 
K. Knight  and J. Boda of DOE Headquarters because of the prohibitive cost of 
well installation. 

Analykal Data Evaluation: 

Request 81 2: NA. 

Request 813: NA. 
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4.1 1.4 Limitaiions and Qualitions 

Date aOaMy Level: 

Request 81 2: NA. 

Request813 NA. 

Field Data 

Request 86 2: NA. 

Request 813: NA. 

Analytical Data: 

Request812 NA. 

Request813: NA. 
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Environmental Problem: 6 
Request Number: 81 2 

LQC 
bar1 
monitor well 
in this vicinity 

Safety 
Railing 

fnjectfon well is 
beEsw this large 
mawhele cover 

figure 4.6a. ICPP Injm-on Well (Request 81 2) 
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Environmental Problem: 6 
Request Number: 813 
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Figure 4.6b. CPP Injection WeU (Request 813) 
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4.12 Environmental Problem 7: Landfills 

Request Numbers: 814,815,816,817,818, and 819. 
Requester: Levitan/Sichelstiel. 
Finding and Basis: Inactive landfills and surface storage areas at the INEL 
were operated in such a manner that the chemical wastes they potentially 
received may be a source of contamination to the unsaturated zone and 
groundwater. Thirty-three inactive landfills and storage areas have been 
identified at the INEL. These sites include landfills, burn pits, rubble piles, and 
exposed storage areas. In general, these sites did not have any engineered 
containment systems such as liners or caps. Additionally, there was little 
control over nonradioactive wastes that were disposed of at these sites. In some 
eases, records indicate that chemical wastes, such as solvents and waste oils, 
were disposed of at these sites. As a result, precipitation and surface runoff 
could migrate through the wastes, and contaminants could leach into the 
subsurface environment. These sites were evaluated based on their use and 
design and the volumes and types of wastes they are known or suspected to have 
received. As a result, 15 sites were noted to be of particular environmental 
concern. Six sites were recommended for sampling and analysis. 

4.12.1 Sampling and Analysis Objectives 

Statement: 
storage areas to determine whether various contaminants were present. 

Soil samples were to be collected at specified landfills and surface 

Supporting Indomation: Please see the individual requests for supporting 
information relating to the landfills sampled for this environmental prbblem. 
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4.12.2 Sampling and Analytid Design 

4.1 2.2 1 Sampling Design 

Request 814: TANpRRTF Bum Pa (Fig. 4.7a). Twelve grab soil samples were 
to be collected from four locations at three depths in the TAN/WRRTF burn pit 
(Sampling Method: Reference E5.2.3) to determine if concentrations of volatile 
organics, PCBs, metals, and possibly dioxins in the soils at the former WRRTF 
burn pit were above detectable limits. 

%he site originally consisted ob three pits that were operated from 1958 to 1966 
0% 1967. They were side-by-side and had dimensions of 2Q ft x 200 ft, 40 ft x 
200 ft, and 56 ft x 250 R. These pits also received liquid petroleum product 
wastes until 1961 or 1962 when a fourth, smaller pit was dug. The smaller waste 
oil pit was 30 ft x 50 ft x 1-5 ft deep. The waste oil pit may have also 
received janitorial cleaning materials, but there is no evidence of significant 
chemical wastes. 

The three large pits were operated as cut-and-fill landfills. Each time wastes 
were disposed of into the pits, they were burned. As a pit began to fill with 
rubble, it was covered and another pit was opened. The burn pits took all 
garbage and burnable debris generated at the entire TAN area. No records were 
kept of the material disposed of at the landfill, but it is suspected that waste 
fuel oils from boiler operations, waste oil from equipment maintenance, zinc 
bromide from hot shop windows and the alcohol used to clean it out, and waste 
Stoddard solvent from parts cleaning went into the waste oil pit. It is estimated 
that 250 gal. of waste oil and Stoddard solvent were generated each year from 
the auto mechanics shop at TSF, but it is unknown how much was disposed of 
into the pit and how much remained after burning. Janitorial cleaning materials 
may also have been placed in the pits, but there is no evidence of significant 
chemical wastes being disposed of. Waste oils may have included hydraulic fluids 
that may have contained PCBs (which can form dioxins when combusted). 
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The burn pits have been covered with native topsoil, although two 100-ft-long x 
30-ft-wide depressions were apparent at the time of the Survey where material 
has settled. Based on the use of these burn pits and the fact that there is 
insufficient capping or lining to prevent leaching into the subsurface, there is a 
potential for contaminants to be released into the soil. 

The area of concern consisted of two depressions, with a total area of 
approximately 600 m2. The area of interest was approximately 1900 rn2 (106 x 18 
m). The area was to be divided into 80 grid segments that were 24 m2 each 
(2.25 x 10.6 m). Four segments were to be randomly selected for sampling with 
a straight auger at three depths: from 5 to 7 ft, 10 to 12 ft, and 15 to 17 ft. 

The Sampling Team arrived on-site 14JUL88 at 0930 under clear, sunny skies. 
The temperature was approximately 85oF and winds were from the south, gusting 
from 35 to 40 mph. After dividing the area into 80, 2.25 x 10.6 m segments, the 
team set pin flags on the grids for Health Physicist approval for the team’s Safe 
Work permit. The area was scanned for radiation and read 100 to 120 cpm. The 

team then randomly selected the four segments for sampling with a straight 
auger at the requested depths. A yeliow wooden post, 4 x 4 in. x 4 ft tall, 
served as a reference corner (northwest). The temperature of the soil was not 
recorded as a field measurement because of the heat generated by the friction of 
the auger (Field Method: References €4.51 for temperature and E4.5.2 for pH). 
Although the field logbook noted that DOE HQ requested that sample aliquots 
for PCBs and pesticides not be collected for Environmental Problem 3, PCB and 
pesticide aliquots for Request 81 4 were collected, shipped, and analyzed before 
this decision was communicated to the field. (Data resulting from these analyses 
are addressed in Sect. 4.12.3.) 

Field dirt covered the burn pit. At grid 25, the team collected sample IN814012 
from the 5 to 7 ft depth at 1043 and sample IN814056 fram the 10 to 12 ft 
depth at 1115. Sample IN814090 was not collected from the 15 to 17 ft depth.of 
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36, the team collected sample 
IN814067 from the 10 to 12 ft 
to 17 ft depth at 1415. The 
dirt or soil. At grid 37, the 
7 ft depth at 1445, sample 
sample IN814114 from the 15 

to 17 ft depth at 1558. These samples had the appearance of brown clay. QC 
rinsate sample IN814136 was collected at 1626. 

For the second day’s sampling, the Sampling Team arrived on-site at Q945 on 
15JUL.88 under sunny skies, with a temperature of approximately X0F, and winds 
from the north between 0 and 5 mph. On the first attempt at grid 45, an open 
cavern was discovered. After moving the drilling rig 7 ft ts the westt, the team 
resumed drilling. At grid 45, the team collected sample IN814045 from the 5 to 
7 ft depth at 1018, sample IN864089 from the 10 to 12 ft depth at 1055, and 
sample IN814125 from the 15 to 17 ft depth at 1130. 

Request 815: CFA Landill I (Fig. 4.7b). Twenty grab soil samples were to be 
collected from five locations at the CFA iandfili at four depths (Sampling 
Method: Reference E5.2.3) to determine whether volatiles, organics, pesticides, 
PCBs, and metals were present in soils in the vicinity of the CFA Landfill I at 
concentrations above detectable levels. 

The CFA Landfill I was operated from 1951 (or possibly from the 1940s during 
the Navy’s use of the INEL) to 1990. It was operated as a cut-and-fill, although 
portions may have been located in gravel pits. Little is known about the 
operation of CFA Landfill I. It was about 10 acres in size and may have 
included an incinerator. The first part of the landfill was a borrow pit that 
received mainly construction debris and ash from the incinerator. Trenches were 
developed later that received mainly incinerator ash, construction debris, and 
paper. The materials were then covered. 
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Receipt of radioactive materials at the landfill was always tightly controlled, but 
there was less concern over chemically hazardous materials. Materials came 
from all facilities except TAN, which used its own burn pit. After 1967, when 
the TAN/WRRTF burn pit was abandoned, garbage from TAN was disposed of at 
CFA Landfill 1. There are no records on the volumes of materials disposed of at 
Landfill I ;  however, based on waste produced at various facilities, it is believed 
that the landfill received at least 200 gal. per year of waste paints, thinner, 
sotvents, and probably a variety of other chemicals, including metals. It was 
reported that pesticides, including Round-up, Spike-80, OSMO Plastic, and PCP, 
were disposed of in the landfill. Waste oils such as hydraulic fluids, which may 
also have been disposed of in the landfill, may have contained PCE3s. (Per 
direction of K. Knight of DOE Headquarters, samples for pesticides and PCBs 
were not to be collected.) 

The INEL Sampling and Analysis Plan noted that if it was not possible to drill 
through the landfill, the team could use a magnetometer and terrain conductivity 
meter to find the edge of the landfill and drill directionally underneath it. The 
team was to divide the approximately 2100 m2 area into 100 grid segments. 
Sample depths were changed from those requested in the plan to agree with 
breaks in the drill rods per the ORNL Assistant Field Team Leader. 

The Sampling Team arrived on-site 18JUL88. The sky was sunny and clear. The 
temperature was approximately 950F, and winds were from the northwest between 
15 and 20 mph. The surface of the landfill consisted of fill, alluvial gravel, 
sagebrush, and desert grasses. Construction debris (wood, nails, etc.) was 
scattered on the surface of the site. After receipt of the work permit from 
INEL, the team began drilling at grid 10. At 1550, sample IN815013 (grid IO) 
was collected from the  8 and 9 ft depth. Sample material for the metals and the 
pH measurement was taken from auger cuttings (Fieid Method: References E4 5.1 
for temperature and E4.5.2 fo pH). Sample IN815068 (grid IO> was collected from 
the 13 to 15 ft depth at 1604. The team observed topsoil from 0 to 2 ft and 
gravel fill to 10 ft at grid 10. 
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The Sampling Team arrived on-site 19JUL88 for the second day’s sampling. 
Sample IN8151 15 (grid 10) was collected from the 18 to 20 ft depth at 1838. 
Sample IN815160 (grid 10) could not be collected from the 23 to 25 ft depth 
because of auger refusal at 23 ft. At 0916, the Sampling Team set up on grid 
13. Sample IN815024 (grid 13), medium to fine gray sand mixed with 1-in. sized 
gravel, was collected from the 8 to 18 ft depth at 0936. Sample IN815079 (grid 
131, fine to medium light to medium gray sand with ground-up 1-in. sized gravel, 
was collected from the 13 to 15 ft depth at 0953. This sample was slightly damp 
toward the bottom. Sample IN815126 (grid 13) was collected from the 18 to 2Q 
ft depth at 1018. This sample, sandier than the previous one at 63 ft, was fine 
to medium grain and was light-brown to medium-gray. There was very little 
gravel and no visible foreign substances. Although the drill rig hit basalt at 23 
ft 5 in., enough material was obtained at 1024 for a volatile aliquot for sample 
IN815171 (grid IS>.. The material was fine clayey sand with ground-up gravel. 
Aliquots for the mercury and metals samples were taken from cuttings on the 
auger flight and bit from the bottom of ?he hole. At grid 17, sample IN815035 
was collected from the 8 to 10 ft depth at 1102. The material was slightly 
damp, fine to medium gray sand and 1 in. gravel. Although the split spoon was 
hard to sink at 13 ft, sample IN815080 was collected from the 13 to 15 ft depth 
at 1121. There was a black 
coating on some gravel and the sand grains were soft. Because basalt was hit at 
16 ft at 1127, samples IN815137 and -182 could not be collected. At grid 40, 
sample IN815656 was collected from the 8 to 10 ft depth of grid 40 at 1253. 
The sample material was gray, fine-medium sand mixed with 1 in. gravel. Sample 

IN815104 was collected from the 13 to 15 fa depth at 1310. Because this sample 
contained larger gravel (1 I/% in.) and less sand than the sample at 13 ft, the 
split spoon was not full. Cuttings were obtained from this depth to fill the 
metals sample bottles. Because the auger hit bedrock at 17 ft 6 in., samples 
IN815159 and -206 were not collected. At grid 22, sample IN815046 was collected 
from the 8 to 10 ft depth at 1354. Sample IN815091 was collected from the 13 
to 15 ft depth at 1408. Split- 

The sand was still damp and mixed with gravel. 

The hole at this grid contained a lot of gravel. 
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spoon material was supplemented by cuttings from the auger for the metals 
sample. f3ecause the drill hit basalt at 17 ft, samples IN815148 and -193 were 
not collected. QC rinsate sample IN815217 was collected at 1424. 

Request 816: Twenty grab soil samples were to be 
collected from the CFA Landfill I! at four depths (Sampling Method: Reference 
E 5 2 3  to determine whether volatile organics, pesticides, PCBs, and metals were 
present in soils underneath the CFA Landfiil II in concentrations above 
detectable levels. 

CFA Landfilf II (Fig. 4.7~). 

The CFA Landfill If was operated from 1970 to 1982. The landfill occupied an 
approximately 10-acre portion of a 37-acre gravel pit. Portions of the landfill 
were operated as cut-and-fill; in other areas, construction-type debris was 
dumped into the excavated gravel pit. Wastes were generally accepted on a 
case-by-case basis. Hazardous wastes were disposed of by excavating a hole 
deeper than the trench at the working face. The waste was put in the hole and, 
through normal landfill operations, 8 to 15 ft of ordinary wastes were placed on 
top. A portion of Landfill l i  is still used for disposal of construction debris and 
asbestos. 

Wastes were received from throughout the INEL. Although there are no records 
on the volumes of materials that went into the landfill before 1971, the 
Industrial Waste Management Information System lists materials disposed of after 
that date. It is estimated that total hazardous materials reaching the landfill 
were between 5,500 to 8,250 gal. per year. Materials included waste; paint; 
paint thinners; solvents (acetone, carbon tetrachloride, Stoddard solvent); 
chromates; mercury, waste oil; resins; and other chemicals. It was reported that 
pesticides, inciuding Round-up, Spike-80, OSMO Plastic, and PCP, were disposed 
of in the landfill. Some waste oiis, such as hydraulic fluid, may have contained 
PCBs. 
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A magnetometer and terrain conductivity meter were to be used to determine the 
feasibility of drilling through the landfill. If drilling through the landfill was 
not feasible, then the team was to drill directionally underneath the landfill 
from the perimeter. The objective was to sample the landfill. The area of 
concern was underneath the laradfiil. If physical conditions permitted, samples 
were to be collected from the top of the landfill; if not, samples were to be 
collected from the landfill perimeter. As applicable, the team was to grid the 
top of the landfill into 106 segments and se%ect 5 segments at random for 
sampling or grid the landfili perimeter into 100 segments around the perimeter 
as close to the lasadfill toe/edge as possible. If sampling from the north and 
east sides (landfill toe), the team was to collect grab samples at 1 to 3 ft, 5 to 
7 fgp 10 to 12 f t ,  and 15 to 17 ft with a straight auger. If sampling at the 
south and west sides or from the landfill top, the team was to collect samples at 
18 to 12 ft, 15 to 17 ft, 20 to 2% ft, and 25 to 27 ft with a straight auger. 
Field measurements for temperature were not made due to the influence of heat 
from drill .auger friction. Per K. Knight of DOE Headquarters, aliquots for 
pesticides and PCBs were not collected for Request 816. 

The Sampling Team arrived on-site 21JUL88 at 1005. The sky was sunny and 
clear, the temperature was between 800 and 85F, and the wind was from the 
northeast between 5 and 10 mph. The surface of the landfill was fill and gravel 
cover brought from the Lost River valley. Desert grasses (crusted wheat) were 
planted. At grid 13, 
the drillers smelled an odor from the hole at 5 ft; the TIP reading was 0. At 6 
ft to 7 ft, the drill went through toilet paper and recently disposed of raw 
sewage, which had not decomposed, possibly because of the arid climate. Sample 
IN816814 was collected from the  8 to 10 ft depth at 1034. There were no 
cuttings from 9 to 12 ft. Sample IN816069 was collected from the 13 to 15 ft 
depth at 1044. The sample material at 13 ft was mostly gray fine-to-medium 
sand with very minor gravel. The pti was taken at each sampling depth (Field 
Method: References E4.5.1 for temperature and E4.5.2 for pH). Sample 
IN8161 16, from the 18 to 20 ft depth was collected at 1100. The sample material 

A radiation scan of the area and cuttings showed 40 cpm. 
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contained sand mixed with wire, plastics, spark plugs, and miscellaneous material. 
It appeared that this area was too new to be a part of the old landfill. The 
drillers hit bedrock/basalt at 24 ft. Sample IN816161 was collected from the 23 
to 24 ft depth at 1122. The sample material was clayey gray sand and still 
contained some wire and other debris. The sample was to the right of contact 
and contained some basaltic material. 

The Sampling Team began drilling on grid 33 at 1225 at the 3 ft depth. The 
temperature was approximately 9OoF and winds were from the southwest between 
5 and 10 mph. Sample IN816025 was collected from the 8 to 19 ft depth at 1245. 
It contained gravel, sand, and foreign materia!. From 8 to 10 ft, the drillers 
reported smelling chlorine. A TIP reading was 50 while the auger was turning at 
ground level. The 
TIP still read Q at breathing level, but jumped to between 30 and 40 one foot 
off the ground. The radiation scans around the hole read 40 cpm. At 13 ft, the 
wind changed and the odor was stronger. The TIP read 80 at the hole, but still 
dissipated at breathing level. The highest TIP reading of 105 was at the surface 
of the It was 1.4 at the breathing level when 
the auger was still. The reading dropped to 0. Sample IN816070 was collected 
from the 13 to 15 ft depth at 1305. This sample contained rags, paper products, 
and gray sand. Sample IN81 61 27, which contained rags, paper products, plastic, 
and glass, was collected from the 18 to 20 ft depth at 1332. Because the drill 
struck bedrock at 22 ft, sample 1113816172 could not be collected. 

The auger then brought up rags smelling of some solvent. 

hole when pulling the auger out. 

At grid 53, the TIP readings at the hole at 5 ft and 8 ft were 0. The metals 
sample had to be supplemented with cuttings because the auger kept hitting rags 
and paper, affording very little sample in the split spoon. Sample IN816036 was 
collected from the 8 to 10 ft depth of grid 53 at 1420. Sample IN816081 was 
collected from the 13 to 15 ft depth at 1432. There was still some smell of 
solvent. The TIP reading was between 2 and 5 at the hole when drilling, but 0 
at breathing level. Sample IN816138 was collected from the 18 to 20 ft depth at 
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1500. 
samples contained sand, paper, rags, glass, plastic, etc. 

Sample IN816183 was collected from the 23 to 25 ft depth at 1530. All 

At grid 73, sample IN816047 was collected from the 3 to 5 ft depth at 1552. 
The sample was small due to debris in the hole. The volatile bottle sample came 
from the split spoon; the other sampiies came from auger cuttings. The team 
augesed to 8 ft. The TIP reading was from 0 to 1 at the hole. The team 
stopped for the day at 1665. 

When the Sampling Team arrived at grid 73 at 0815 an 211Jldb88, the temperature 
was between 85" and 9QaF, winds were from 8 to 5 mph, and the sky was sunny 
and clear. According to safety personnel, team members were to wash before 
lunch and shower before leaving for the day. Sample IN816092 was collected 
from the 8 to 10 ft depth of grid 73 at 0827. Because bedrock was hit at 14 
1/2 ft, samples IN816149 and -194 were not collected, The MK Safety Supervisor 
arrived to check compliance with the Safe Work permit. Although instructions 
in the original work permit requested that the team members rope off the area 
and wear coveralls, this information could not be read on the copies. After the 
team secured rope and posts from the DOE Survey Office and roped off the 
area, they continued the work. The MK Safety Supemisor left when drilling 
started on grid 93. Sample IN816058 was collected from the 0 to 1 ft depth at 
0940 because this hole was at the north end of the landfill and bedrock was 
fairly shallow. The sample was gray sand and gravel with very little debris. 
Sample IN816105 was collected from the 3 to 5 ft depth at 0953 and contained 
sand and gravel. TIP readings were taken during drilling. The PIP reading, 
which was 0, was taken every 3 to 5 ft. Radiation scanning of cuttings read 40 
cpm. Sample IN816150, from 8 to 10 ft, was collected at 1004 and showed sand, 
but not much debris. Sample IN816207 was collected 
from the 13 to 15 ft depth at 1024. The samples at 18 ft were not taken. 
Although the team drilled and collected split spoon samples to 20 ft, they never 
hit bedrock or clay zone at contact. Drilling stopped at 1035. QC rinsate 
sample IN816218 was taken at 1056. 

The TIP reading was 0. 
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Request 817: BORAX Trash Dump (Fig. 4.7d). Sixteen grab soil samples were to 
be collected from four locations at four depths from the BORAX trash dump 
(Sampling Method: Reference E5.2.3) to determine whether volatile organics, 
PCBs, and metals were present in the soils surrounding the BORAX trash dump 
at concentrations greater than detection limits. 

The BORAX trash dump, estimated to be 240 ft x 120 ft x 6 ft deep, was 
situated on a steep but short stope. The dump was used for tbe disposal of 
construction debris during the original constmcfion of the BORAX reactor in 
1953 and during modifications to the reactor, between experiments, until 1964. 
Asbestos is known to have been disposed of in the dump, although the volume is 
unknown. The landfill was not reported to have received other hazardous 
materials: however, it was probably loosely controlled with regard to chemical 
hazards. 

Small quantities of hazardous chemicals were used during BORAX operations, 
including corrosives. PCBs were probably used in turbine lubrication oil, and 
transformer dielectric fiuid and solvents may have been used during metal 
fabrication. Lead pieces were observed throughout the BORAX fadlity. It is 
possible that some of these contaminants may have been disposed of at the trash 
dump. After activities at BORAX ceased, asbestos was removed from the trash 
dump and disposed of at the CFA landfill. Presently, the trash dump is covered 
with soil and planted with crested wheatgrass. However, debris such as 
construction material, rubble, rebar, and tires is visible along the landfill edge. 

A magnetometer and terrain conductivity meter were to be used to determine the 
feasibility of drilling through the landfill. If drilling through the landfill was 
not feasible, then the team was to drill directionally underneath the landfill 
from the perimeter. The objective was to sample the landfill. The area of 
concern was under the landfill. If physical conditions permitted, samples were to 
be collected from the top of the landfill; if not, samples were to be collected 
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from the landfill perimeter, As appropriate, the team was to grid the landfill 
into 80 segments and randomly select four segments for sampling, or grid the 
landfill perimeter, which was approximately 618 m2, into 80 segments around the 
perimeter as close to the landfill as possible and select four segments at random. 
The team was to collect grab samples at 1 to 3 ft, 5 to 7 ft, 10 to 12 ft, and 15 
ta 17 ft using a straight auger if sampling from the periphery. If sampling from 
the landfill top, they were to collect samples at 5 to 7 ft, 10 to 12 ft, and 20 to 
22 ft. Field measurements for temperature were not taken due to the influence 
of heat from drill auger friction. Per K. Knight of DOE Headquarters, aliquots 
for pesticides and PCBs were not to be collected for Request 817. 

The Sampling Team arrived on-site on 21JUb 88. Under a sunny, clear sky, the 
temperature was 95oF and winds were 5 mph. After dividing the. landfill area 
into an 80 segment grid, the team randomly selected grids 17, 37, 57, and 77 for 
sampling. Sample IN817059 (grid 17) was collected from grid 17 at a depth af 5 
ta 7 ft at 1600. The soil consistency was day; basalt and concrete were 
present. Grid 17 samples IN81 701 5, IN81 7093, and iN817139 were not collected 
because of auger refusal at the planned depths. Sample IN817060 (grid 37) was 
callected from the 5 to 7 ft depth at 1310, Again, the soil consistency was clay, 
and basalt was present. Samples IN8”87(%%6, lN817106, and IN817140 were not 
collected from grid 37 because of auger refusal at the planned depths. At grid 

57, sample IN817071 was collected from the 5 to 7 ft depth at 1335. The soil 
was dry. Sample IN817117 (grid 57) was collected from the 10 to 12 ft depth at 
1405. This soil was also dry. Sample IN817151 (grid 57) was collected from the 
15 to 17 ft depth at 1428. The soil was dry and there were a few rocks. 
Sample IN817037 was not collected from grid 57 because of auger refusal at the 
planned depth. Samples IN81 7048, IN81 7082, IN81 71 28, and IN81 71 62 were not 
collected from grid 77 because of auger refusal at the planned depths. The area 
was filled with sparse concrete blocks (1 cu ft> and with some basalt rocks. QC 
rinsate sample IN81 71 73 was collected at 1608. 
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Request 818: ANL-W Burn Pits (Fg. 4.7e). Twelve grab soil samples were to be 
collected from four locations at three depths in the ANL-W burn pit (Sampling 
Method: Reference €5.2.3) to determine whether concentrations of volatile 
organics, PCBs, metals, and possibly dioxins in the soils at the former ANL-W 
Burn Pits 2 and 3 are above detectable limits. 

Three burn pits are located at AM-W, two side by side about 300 ft north of 
the north outer fence and one between the security fences on the north side. 
Although they may have been used as early as 1960, it is known for certain that 
they were in use in 1965. Use was terminated in 1970, shortly before open 
burning was banned at the INEE The facility was operated as a cut-and-fill. 
Trenches were excavated and combustible wastes burned. In addition, petroleum 
products (oil, hydraulic fluids) and organic wastes (including toluene, xylene, 
hexone, isopropyl alcohol, butylcellulose, tributylphosphate, and mineral oil) were 
disposed of in the burn pit. Hydraulic fluids may have contained PCBs which 
when burned can form dioxins. The organic wastes. were discharged between 
1965 and 1970, and a total of 150 gal. has been estimated. Materials were 
dumped into the pits and burned the same day. It has been estimated from 
employee recollections that his  occurred once per week. The pits were then 
coveted with native soil. 

The sizes of the pits are unknown, taut depressions where the material has 
settled are 6 ft wide and 60 to 90 ft long. Test pits have been dug across a 
portion of the burn pits. The waste materials begin 2 ft below the surface and 
extend to 6 ft below. Plastic sheeting, steel wool, electric conduit with wires, 
metal pipe, cinder blocks, wood, scrap metaj, and rubber gaskets and gloves were 
observed in the pits during the Survey. Based on the condition of these 
materials, it was concluded that some of the burns were incomplete. 

The team was to divide the area into an 80-segment grid and then randomly 
selea four segments for sampling with a straight auger. The samples were to be 
collected from 5 to 7 ft, 10 to 12 ft, and 15 to 17 ft. Temperature and pH 

4-51 7 



Draft - Do Not Cite 
INEE Data Document 

Issue Date: September 1989 
Revision: 01 

measurements were to be taken (Field Method: References €4.5.1 for 
temperature and E4.5.2 for pH). Temperature measurements were not made, 
however, because heat generated by auger friction was expected to affect the 
readings. Although the field logbook noted that DOE HQ requested that sample 
diquots for PCEIs and pesticides not be collected for Environmental Problem 3, 
PCB and pesticide aliquots for Request 814 were collected, shipped, and analyzed 
before this decision was communicated to the field. Data resulting from these 
analyses are addressed in Sect. 4.12.3. 

The Sampling Team arrived on-site 20JUN88. Under sunny, clear skies, winds 
were from the sauthwest at approximately 5 to 10 mph and the temperature was 
8SL%F. The INEL Sampling and Analysis Plan illustration was not similar to what 
actually existed in the area. The team divided the area, which was 380 ft by 60 
ft wide, into 80 grid segments and began to drill the first hole at 1115. 
However, at 3 ft below the surface, the drill would go no further. Although 
they moved the hole back to the west 2 ft and tried drilling again, they met 
refusal again on the second hole at 27 in. At 1314, sample IN818016 (grid 18) 
was collected from the cuttings at the 17 in. depth. At 1322, the second hole 
was started at grid 28. An ANL-E backhoe operator had dug a trench 
perpendicular to the contaminated trench, revealing that the hole at grid 20 was 
located directly over one of two pits in the area. Because the drill hit refusal 
at 12 in., the team moved the drill rig 3 ft to the southwest and tried drilling 
again. After a second refusal at this location, the team moved the hole 10 ft to 
the west and 2 ft to the north from the second hole at grid 18 and started 
drilling at 1354. A rock was hit 2 ft below the surface, and the drill rig did 

not have enough power to break through the rock. After hitting refusal again 
in the third hole at 6 in., the team moved the rig 21 ft to the west and 18 ft to 

the south from the original grid location at grid 18. The team started drilling 
the fourth hole and hit auger refusal at 39 in. Therefore, sample IN818027 (grid 
20) was collected at 1400 from the cuttings at the 0 to 39 in. depth. The team 
began drilling at grid 5 and hit auger refusal at 37 in. Sample IN818038 (grid 5) 

was collected from cuttings at the 37 in. depth at 1430. At grid 73, auger 
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refusal occurred at 1515 at 46 in. Sample IN818049 (grid 73) was collected from 
the cuttings at the 0 to 46 in. depth. 

The team tried drilling two other holes in the area; however, because these 

holes were no deeper than the first one drilled at grid 73, the team stopped 
drilling at 1538 after collecting only the four samples described above. Samples 
lN818050, IN818S1, IN818072, IN818083, lN818094, lN818107, IN8181 18, and 
IN818129 were not collected because of auger refusal. All samples were collected 
from the auger cuttings instead of from the split spoon. No samples were 
collected below 4 ft for this request. 

Request 819: Four grab soil and four 
sol gas samples were to be coliected at the disposal pitlburial pit area north of 
the PBF reactor (Sampling Method: References E5.2 and E5.4) to determine if 
contaminants were present at concentrations above detection limits within the 
soil. 

PBF Disposal Pa/Buriai Area (Fig 4.70. 

This disposal pit, which may be part of a larger, more extensive burial pit, was 
located 600 ft north of the PBF Reactor Building. The pit was situated on the 
central edge of a much larger rubble pile. It appears that trucked wastes were 
disposed of in this 75 ft x 45 ft x 10 ft deep pit. The pit contained two open 
55-gallon drums, two dozen 5-gallon buckets, and a dozen paint cans; all were 
rusted and partially crushed. 

The area was approximately 375 m2. The Sampling Team was to divide the area 
into an 80-segment grid and randomly select four segments for sampling. They 
were to collect one grab sample at 3 to 5 ft below the bottom of each of the 
four areas of the exposed pit using either a shovel or a posthole digger. One 
foot from each soil sample, they were to auger a 2 in. x 4 ft hole and cap it 
for 24 hours. They then were to remove the cap and place a thermal 
desorption tube in each hole, cap the hole, and draw 2 to 4 L of air through 
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the tubes. Temperature and pH measurements were to be taken (Field Method: 
References E4.5.1 for temperature and E4.5.2 for pH). 

The Sampling Team was officially escorted by the Health Physicist and arrived 
an-site at 1330 on 27JUN88., Under partly cloudy skies, the wind was 
approximately 10 mph. A scan with the Ludlum meter revealed only normal 
readings (150 cpm) of surface and sample material. T h e  burial pit contained 
visible debris of plysad ,  aluminum cans, 55 gal. drums, rusted fence and cable, 
glass, and concrete. The pit was sparsely vegetated with sagebrush and desert 
grasses. The surface above the pit was covered with lava boullders. 

The sample holies were nat dug to the specified 5 ft depth because rock was 
encountered. The soil gas portion of this .request was not completed because the 
soil was sandy, and auger holes were bmnachievable. Instead, grab soil samples 
for volatiias analyses were collected, Also, sample locations were chosen 
systematically because the  debris in the  pit made it difficult ta grid. 

Samples IN819017 (grid 50), IN819028 (grid 36), IN819039 (grid 40), and IN819084 
(grid 50) were collected approximately 2 f t  below the surface, where rock was 
encountered. Samples IN819051 (grid 241, IN819062 (grid 36), and IN819073 (grid 
40) were collected 2.5 fi below the surface. The soil was sandy and buff 
colored. Sample IN81904Q (grid 50) was not collected because the bottles were 
forgotten. 

4.12.2.2 Analytical Design 

Request 814: Field parameter measurements requested included pH and 
temperature. Parameters to be analyzed included volatiles, PCBs (and dioxins if 
PCBs were detected), ICP metals, and AA mercury. 

Request 81 5: Field parameters requested included pH and temperature. 
Parameters to be analyzed included volatiles; pesticides (Round-up, Spike-80, 
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OSMO Plastic, PCP); PCBs; ICP metals; and AA mercury. 
aliquots were not collected/analyzed per DOE request.) 

(Pesticides and PCBs 

Request 81 6. Field parameters requested included pH and temperature. 
Parameters analyzed included volatiles; pesticides (Round-up, Spi ke-80, OSMO 
Plastic, PCP); PCSs; 168 metais; and AA mercury. (Pesticides and PCBs aliquots 
were nat coUected/analyzed pe; DOE request.) 

Request 81 7’. Field parameters requested included pH and temperature. 
Parameters analyzed included volatjles, PCBs, ICP metals, and AA mercury. 
(PCBs aliquots were not collecied/analyzed per DOE request.) 

Request 818. Field parameters requested incfuded pH and temperature. 
Parameters analyzed included volatiles, PCBs (and dioxins if PCBs were detected), 
ICP metals, and AA mercury. 

Request 819. Field parameters requested included pH, temperature, and HNU 
(PID). Parameters analyzed included volatiles (soil gas samples only), ICP 
metals, and AA mercury (soil only). (Soil gas samples were not collected; grab 
samples were collected for volati/es analysis instead.) 

4.12.3 field and Analytical Data 

Field Data: 

Request 874: The pH ranged from 

7.6 to 8.1 for the four samples taken at three depths. The 15 to 17 ft depth 

beyond 12 ft. On the average, the shallow samples (5-7 ft) had the highest pH 

which was 7.9. PID ieadings were taken but all the samples showed no 

measurable organic vapors. 

The field data are presented in Table 4-3.7. 

- sample from grid 25 was not taken because the auger could not penetrate 

... 
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The pH ranged from 6.2 to 8.1. The pH of 6.2 was from the 13-15 ft depth 

sample of grid 13. Overall, the samples from grid 13, which were taken from 

the lower depths, showed the lowest pN (pH range 6.2 to 7.3); the samples from 

grid 93, taken from the shallower depth, showed the highest pH (pH range 7.9 to 

8. I ) .  

Request 817: The field data are presented in Table 4.3.7. Twelve samples were 

to be collected because sampling proceeded from the top of the landfiil. Five 

samples were collected; only from grid 17 was it possible to obtain the three 
depth smplt?s--IN817071, -717, and -151. The pH ranged from 7.3 to 7.5. Only 

the topmost samples (5-7 ft) were collected from grids 17 and 37; the pH 
readings of these samples were 7.3. No sample was obtained from grid 77 
because auger refusal was encountered above the firs sampling depth. No 
temperature measurements were taken because of interference from heat 

generated by auger friction. 

Request 818: Twelve samples were 
to be colkted; four samples were collected from the shallowest depth of the 

four grid sites. Auger refusal prevented sampling the deeper depths. No p H  or 

temperature measurements were taken. 

The field data are presented in Table 4.3.7. 

Request 819: Originally, four soil 

samples and four sod gas sarnp/es were to be collected. The soil gas sampling 

was modified to collect soil grab samples for volatiles because the holes would 

not remain open for the soil gas tubes to be inserted for callection of the gas 

samples. Measurements requested included pH, temperature, and PID. None of 
these measurements were taken; instead a radiation scan was made and recorded 

as 750 cpm. Samples were collected from the surface at approximately 30 in. 

and not the 3-5 ft depth; this was dictated by obstacles encountered below the 

30 in. depth. Samples were collected from grids 24, 36, 40, and 50 for ICP 

metals and AA mercury. No sample was collected from grid 24 for the volatile 
analysis, 

The field data are presented in Table 4.3.7. 
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Request 814: Although temperature measurements were requested, they were not 
recorded because the heat generated by augering would give false temperature 
readings. The instruments to measure pH and organic vapor were calibrated 
prior to field use and the measurements are reliable. 

Request 815: Because the instrument was calibrated prior to field use, the 
readings are reliablle. The difference between the recommended depths of the 
INEL Sampfisag and Analysis Plan and the actual sampling depth was dictated by 
the length of the auger bit. Taking samples from the 8-10 f t  depth rather than 
the 16-12 ft depth greatly facilitated sampling and saved time. Temperature 
readings were not taken/recorded because the drilling operation generated heat 
and sample temperatures were artificially increased. 

Request 816: Because the instrument was calibrated prior to field use, the 
readings are reliable. For grid 93, the shallowest sample was from the 0-1 ft 

depth; the requested depth from the INEL Sampling and Analysis Plan was 1-3 ft 
to be followed by 5-7 ft. The second depth of the sample from grid 93 was 3-5 
ft. Request sample depths 10 ft and deeper were 2 ft less than the requested 
depth (i.e., 3-10 rather than 10-12 ft); these depths were to conform to the 
auger bit length, which greatly facilitated sampling and saved time. 

Request 817: Because the instrument was calibrated prior to field use, the 
readings are reliable. The reduced number of samples reflect refusal of the 
auger to penetrate deeper. No temperature readings were taken because samples 
were heated by the friction generated by augering. 

Request $18: No pH or temperature readings were taken from the four 
collected samples because the auger could not penetrate to the requested depths. 
For the shallowest samples, it was 37 in.; the deepest penetration was 46 in. 
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Samples were taken from the auger cuttings rather than from split spoon 
sampling. 

Request 819: Because no pkl, temperature, or PID measurements were taken, 
evaluation is not applicable. The radiation scan instrument was calibrated prior 
to field use and the results are reliable. 

Anatytical Data: 

Request 814: 

Metals. Analytical data for metals in soil are presented in Table 4.3.7. Of the 

20 metals detected, only arsenic was below the CRDL in all 11 samples. Of the 

metals of interest detected, barium ranged from 187 to 252 mg/kg; beryllium, 1.7 

to 2.7 mg/kg; cadmium, 0.82 to 2. I mg/kg; chromium, 30 to 37 mg/kg; copper, 21 

to 172 mg/kg; lead was 34 mg/kg; mercury ranged from 0.05 to 0.09 mg/kg; 

nickel, 26 to 42 rng/kg; silver, 7.6 to 2.7 mg/kg; and zinc, 82 to 344 mg/kg. 

Tmic metals of interest not listed in Table 4.3.7 were below the IDL for the 
samples tested. 

PCSs and other edractableq. Analytical results for PCBs and other extractables 

are presented in Table 4.3.7. Eleven compounds in the dioxins/furans category 

were detected in sample lN814114, six in sample lN814023, fowr in lN814089, and 

one in sample lN814034. None were detected in the other seven soil samples 

from these burn pits. The highest concentration of any of these compounds was 
0.21 p p b  of HXCDFin sample IN8141 74. 

Volatile organics. Analytical results for volatile organic compounds are 
presented in Table 4.3.7. From one to four compounds were detected in each of 

the I 1  soil samples for this request. Methylene chloride was detected in all 

samples with measured concentrations ranging from 210 ppb to 770 ppb. In 

sample IN814056, the concentration was out of range of the instrument and was 

4-525 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

estimated at 1400 ppb. Toluene was detected in two samples in concentrations 

below the detection limit. AIi But one sample contained detectable 1,7, I -  

trichloroethane in concentrations ranging from below the detection limit to 140 

PPb- 

Request 815: 

Metals. Of the 

20 metals detected, the following 3 metals of interest to the Survey--lead, 

seleniiim, and sjlver-were belaw the CRDL in a// 13 samples. Qf the metals of 
interest detected, barium ranged from 80 to 287 rng/kg; beryllium, 0.88 to 1.4 

mg/kg; cadmium, 0.74 to 0.76 mg,/kg,= chromium, 8 to 32 mg/kg; copper, 70 to 17 

mg/kg; mercu9, 0.04 to 0.18 mg/kg; nickel, 10 to 28 mg/kg; and zinc, 34 to 73 

mg/kg. Toxic metals of interest not listed in Table 4.3.7 were below the IDL for 
the samples tested. 

Analytical data for metals in soil are presented in Table 4.3.7. 

PCBs and other extractables. Pesticides and PCBs aliquots were not 

coNected/analyzed for this request per K. Knight of DOE Headquarters. 

Volatile oraanies. Arsalytl'cal results for volatile organic compounds are 

presented in Table 4.3.7. There were 13 soil samples collected for this request. 

The number of volatile organic compounds detected in particular samples ranged 

from zero to four. There were three unknowns and three tentatively identified 

compounds in this set of samples. Only acetone was identified in measurable 

quantities (highest was 19 ppb) in any sf the samples. Estimated concentrations 

of other compounds were always below 50 ppb. 

Request 816: 

Metals. Analytical data for metals in soil are presented in Table 4.3.7. Of the 

22 metals detected, the following 2 metals of interest to the Survey were below 
the CRBL in all 17 samples: arsenic and selenium. Of the metals of interest 
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detected, antimony ranged from 23 to 30 mg/kg; barium, 70 to 390 mg/kg; 

beryllium, 0.98 to 2.3 mg/kg; cadmium, 0.87 to 1.7 mg/kg; chromium, 14 to 48 

mg/kg; copper, 10 to 40 mg/kg; lead, 48 to 28,000 mg/kg; mercury, 0.05 to 0.17 

mg/kg; nickel, 12 to 36 mg/kg; silver was 2.2 mg/kg; and zinc ranged from 36 to 

137 rng/kg. Because thallium was below the IDL, it is not listed in Table 4.3.7. 

PC8s and o ther extractable3 . Pesticides and PCBs aliquots were not 

collecfea"analyzed for this request per U. Knight of DOE Headquarters. 

Volatile o m  nits. Analytical results for volatile organic compounds are 

presented in Table 4-3.9. From one to 77 compounds were identified in particular 

samples of the 17 soil samples taken for this request. Methylene chloride was 

present in all samples and in some of the method blanks. The highest measured 

concentration of methylene chloride was 400 ppb, and the highest estimated 

concentration (out of calibration range of the instrument) was 640 ppb. Toluene 

was present in some samples, with the highest (measured' concentration of 240 

ppb in sample lN816092. Some I,I,I-trichloroethane was present in all but one 
sample, and also in some method blanks. The highest measured concentrations 

were 270 ppb in sample IN816070 and 220 ppb in sample lN816092. Some 2- 
butanone also appeared in excess of 100 ppb in some samples. Three TICS were 
present in estimated concentrations over 1000 ppb (the highest was 3-corene, in 

an estimated concentration of 15,000 ppb). Two of those cases occurred in 

sample IN816092 and the other in sample IN816070. Those two samples contained 

the greatest number of detectable volatile organic compounds and also tended to 

have the high concentrations of such compounds when compared with other 

samples for this request. 

Metal& Analytical data for metals in soil are presented in Table 4.3.7. Of the 

19 metals detected, 3 metals of interest to the Survey-cadmium, lead, and 

silver-were below the CRDL in ail five samples. Of the metals of interest 
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det@cted, barium ranged from 220 to 273 rng/kg; beryllium, 1.7 to 2 rng/kg; 

chromium, 23 to 29 mg/kg; copper, 18 to 21 mglkg; mercury, 0.05 to 0.91 mg/kg; 

nickel, 22 to 25 mg/kg; and zinc, 60 to 101 mg/kg. Toxic metals of interest not 

listed in Table 4.3.7 were below the lDL for the samples tested. 

PCBs and other extractables. Pesticides and PCBs aliquots were not 

collected/analyzed for this request per K. Knight of DOE Headquarters. 

Volatile sraanics. Analytical results for volatile organic compounds are 

presented in Table 4.37. From two to four compownds were identified in 

paflicular samples of the five soil samp6es taken for this request Methylene 

chloride was measured in all samples in concentrations ranging from 110 to 630 

ppb. Toluene was detected below the detection limit in two samples. Some 

1, I, 1-trichloroethane was measured in all samples in concentrations ranging from 
23 to 78 ppb. 

Request 81 8: 

Metals. Analytical data for metals in soil are presented in Table 4.3.7. Of the 

19 metals detected9 the following 3 metals of interest to the Survey were below 

the CRBL in all four samples: cadmium, lead, and si!ver. Of the metals af 

interest detected, barium ranged from 772 to 220 mg/kg; beryllium, 1.5 to 1.6 

mg/kg; chromium, 17 to 21 rng/kg; copper, 14 to 20 mg/kg; mercury was 0.06 

rng/kg; nickel ranged from 20 to 30 mg/kg; and zinc, 52 to 61 mg/kg. Toxic 

metals of interest not listed in Table 4.3.7 were below the IDL for the samples 

tested. 

PCBs ana' other extractables. Analytical results for PCBs and other extractables 

are presented in Table 43.7. QCDD was detected in two of the four soil samples 
taken from these burn pits. HPCQD and HPCDF were also detected in sample 
IN818038. The highest concentration of any of these compounds was 0.064 p p b  
of QCDD in sample IN8 18038. 
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Volatile oraanics. Analytical results for volatile organic compounds are 

presented in Table 4.3.7. From two to six compounds were identified in 

parlicular samples of the four samples taken for this request. Chloroform was 

identified below the defection limit in one sample. Methylene chloride was 

measured in ail four samples in concentrations ranging from 200 to 310 ppb. 

Toluene was identified belQw the detection limit in two samples. Some l ,l ,l- 

trichloroethane was detected in ho samples with the highest measured 

concentration being 13 ppb. Ali samples contained 2-butanone (highest 

concentrathn was 160 ppb). 

Request 819: 

Metals. Analytical data for metals in soil are presented in Table 4.3.7. Of the 

20 metals detected, mercury was the only metal of interest to the Survey below 

the CRDL in all four samples. Of the metals of interest detected, antimony was 

11 mg/kg; barium ranged from 166 to 234 mg/kg; beryllium, 1.3 to 1.6 mg/kg; 

cadmium was 7.9 mg/kg; chromium ranged from 2 to 42 mg/kg; copper, 18 to 73 

mg/kg; lead, 30 to 56 mg/kg; nickel, 24 to 30 mg/kg; silver was 7.6 mg/kg; and 

zinc ranged from 60 to 875 mg/kg. Toxic metals of interest not listed in Table 

4.3.7 were behw the IDL for the samples tested. 

Volatile oruanics. Analytical results for volatile organic compounds are 
presented in Table 4.3.7. Three compounds were defected in each of the three 
soil samples taken for this request. Methylene chloride was present in all three 

samples (highest concentration at 29 ppb) and also in the method blank. Toluene 
was present below the detection limit in one sample. TlCs were present in 

concentrations of 1 I ppb or less. 
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AnaJytical Data Evaluation: 

Request 81 4: 

Metals. Ten metals of interest--barium, beryllium, cadmium, chromium, copper, 
lead, mercury, nickel, silver, and zinc--were detected above the CRDL or the IDL 
for this request. Mercury concentrations ranged from Qe05 to 0.09 mg/kg. 

PCBs and other extractables. Several compounds in the dioxins/furans category 
were present in s ~ m e  ad the samples for this request The highest concentration 
of any of these csmpounds was 8.21 ppb. 

Volatile oraanics. Methylene chloride was detected in all samples with the 
highest concentration being an estimated 1400 ppb. Toluene was detected in two 
samples in concentrations below the detection limit. Some 1 , l  , I  -trichloroethane 
was found in all but one sample. 

Request 81 5: 

Metals. Eight metals of interest-barium, beryllium, cadmium, chromium, copper, 
mercusy, nickel, and zinc--were detected above the CRDL or the IDL for this 
request. Of the 13 samples, only one contained Q.18 rng/kg of mercury; the 
remaining 12 were below 0.06 rng/kg. 

PCBs and other extractables. NA. 

Volatile oraanics. Only acetone was identified in measurable quantities. The 
highest measured or estimated concentration af any compound in these samples 
was 45 ppb of an unknown. 
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Request 816: 

Metals. Eleven metals of interest-antimony , barium, beryllium, cadmium, 
chromium, copper, lead, mercury, nickel, silver, and zinc-were detected above 
either the CRDL or the IDL for this request. One sample contained mercury at 
0.17 mg/kg, 5 samples ranged from 0.09 to 0.10, and 11 samples were less than 
0.08 rng/kg. 

PC8s and other extractables. NA. 

Volatile oruania. Methylene chloride and 1,1, I-trichloroethane were present in 
all samples and in some of the method blanks. Toluene was present in some 
samples. Samples iN816070 and IN816092 contained the greatest number of 
detectable volatile organic compounds and also tended to have the highest 
concentrations of such compounds when compared with other samples for this 

request. 

Request 81 7: 

Metals. Seven metals of interest--barium, beryllium, chromium, copper, mercury, 
nickel, and zinc--were detected above either the CRDL or the IDL for this 

request. Of the five samples analyzed for mercury, three contained between 056 

and 0.91 mg/kg, one was 0.08, and one was 0.05 rng/kg. 

PCBs and other extractables. NA. 

Volatile oraanics. Methylene chloride was measured in all samples in 
concentrations up to 630 ppb. Toluene was detecied below the detection limit 

in two samples. Some l,l,i-trichloroethane was measured in all samples in 
concentrations up to 78 ppb. 
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Request $18: 

Metals. Seven metals of interest--barium, beryllium, chromium, copper, mercury, 
nickel, and zinc-were detected above either the CWDb or the IDL for this 
request. Only one sample 
was above the CRDL. 

Mercury concentrations were all below 0.06 mg/kg. 

PCBs and other extractableg. Compounds in the dioxinsJfurans category were 
detected in two of the four samples from these burn pits. The highest 
concentration of any of these compounds was 0.864 ppb of OCDD in sample 
lN8186338. 

Volatile oraanics. Chbroform and toluene were identified below the detection 
limit, but neither compound was identified in all samples. Methylene chloride 
was measured in all four samples in concentrations up to 310 ppb. Two samples 
contained 1 ,l , I  4richloroethane. All samples contained %butanone. 

Request 81 9: 

Metalg. Eleven metals of inteaest--antimony, barium, beryllium, cadmium, 
chromium, copper, lead, mercury, nickel, silver, and zinc--were detected above 
either the CRDL or the ID1 for this request. Mercury ranged from 0.02 to 0.03 
which is below the CRDL. 

Volatile oraanics. Methylene chloride was present in all three samples (highest 
concentration at 29 ppb) and also in the blank. Toluene was present below the 
detection limit in one sample. 
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4.1 2.4 limitations and Qualifications 

Data Quality Level: 

Request 814: The sampling design and the field sampling are rated Quality level 
1. The overall analytical Quality Level is 1. 

Request 815: The sampling design and the field sampling are rated Quality Level 
1. The overall analytical Quality Level is 1. 

R e q u e s t  816: 
is rated Quality Level 11. The overall analytical Quality Level is I. 

Yhe sampling design is rated Quality Level I. The field sampling 

Request 817: The sampling design and the field sampling are rated Quality Level 
1. The overall analytical Quaiity Level rating is I. 

Request 818: The sampling design was rated Quality Level I .  The field sampling 
was rated Quality Level 11, The overall analytical Quality Level rating is I .  

Request 819: The sampling design was rated Quality Level 1. The field sampling 
was rated Quality Level 11. The overall analytical Quality Level rating was I. 

Request 814: Both the sampling design and the sampling were rated Quality 
Level 1. 

Request 815: Both the sampling design and the sampling were rated Quality 
Level I. 

Request 816: The field sampling did not explain the sampling depths selected 
which did not conform to the Sampling and Analysis Plan. Because the shallow 
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depths could not be related to the auger bit lengths for time or facilitating 
sampling, the Quality Level assignment of II was made. 

Request $17: 
Level 1. 

Both the sampling design and the sampling were rated Quality 

Request 818: It was passiblie to take pbf readings of the cuttings and the 
readings were noted in the log record. Because the samples were collected from 
shaSlow depths, more material could have been taken if the measurement of pH 
was limited by quantity. Far these reasons, a Quality bevel of II is assigne 

Request 819: No requested field measurements were taken and no explanation 
was offered for not colllecting the sample for volatile analysis from one of the 
sample? sites. For these two reasons, a Quality bevel of II is assigned. 

Analytical Data: 

wequest 81 4: 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony at Quality Level II. Analytical results for AA metals were Quality 
Level 1. For antimony, the percent recovery for spikes fell within the 30 to 70% 
range and the reported result was less than the IDL, indicating the possibility of 
a false negative. 

PCBs and other extractables. Compounds in the dioxin/furan category were 
found in samples for Request 814. These data were given an overall Quality 
Level rating of II because of the semi-quantitative nature of the analysis. 

Volatile organics. These data are of Quality Level I l l  because there was no 
matrix spike or serial dilution in this sample data group. 
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Request 81 5: 

Metals. Analytical results for ICP metals were Quality Level I except for lead at 
Quality Level 111. Analytical results for AA metals were Quality Level I .  For 
lead, the positive value for the solid Laboratory Control Sample was outside the 
lower Control limit, indicating the possibility of a false negative. 

PCBs and o ther extractab les. NA. 

Vnlatile o rganiG. These data are of Quality Level I for positively identified 
compounds. Specifically identified TICS are of Quality level 11 and unknown 
TIC data are assigned a Quality Level of 111. Volatile organic compounds were 
often below detection limits and were often detected in blank samples. 

Request 816: 

Metals. (Samples IN816014 through -105) Analytical results for ICP metals were 
Quality Level I except for lead at Quality Level 111. Analytical results for AA 
metals were Quality Level I. For lead, the positive value for the solid 

Laboratory Control Sample was outside the lower control limit, indicating the 
possibility of a false negative. 

(Samples IN81 61 16 through -207) Analytical results for ICP metals were Quality 
Level I except for antimony and lead at Quality Level 111. Analytical results for 
AA metals were Quality Level I. For antimony, the calibration verification result 
was less than 90% and the element was not detected in the sample. For lead, 
the positive value for the Laboratory Control Sample was outside the lower 
control limit, indicating the possibility of a false negative. 

PCBs and other extractable$. NA. 
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Volatile oraanicg. These data are sf Quality Level I for positively identified 
compounds. Specifically identified TIC data have a Quality Level of 11, whereas 
all unknown TIC data are assigned a Quality Level of 111. 

Request 817: 

Metals. Analytical results for lGP metals were Quality Level I except for 
antimony and lead at Quality Level 111. Analytical results for AA metals were 
Quality Level I. Far antimony, the calibration verification result was less than 
98% and the element was not detested in the sample. For lead, the positive 
value for the solid Laboratory Csntral Sample was outside the lower control 
limit, indicating the possibility of a false negative. 

PC8s and other extractables. NA. 

Volatile oraani=. These data are sf Quality Level I for positively identified 
- compounds. Specifically identified TIC data have a Quality Level of II, whereas 

all unknown TIC data are assigned a Quality Level of 111. 

Request 81 8: 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony at Quality Level 111. Analytical results for AA metals were Quality 
Level I. For antimony, the percent recovery for spikes fell within the 30 to 70% 
range and the reported result was less than the IOL, indicating the possibility of 
a false negative. 

PCBs and sther extractables. Compaunds in the  dioxin/furan category were 
found in samples for Request 818. These data were given an overall Quality 
Level rating of I1 because of the semi-quantitative nature of the analysis. 
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Volatile organiE. These data are of Quality Level I for positively identified 
compounds. Specifically identified TIC data have a Quality Level of II, whereas 
all unknown TIC data are assigned a Quality Level of 111. 

Request $1 9: 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony at Quality Level 111. Analytical results for AA metals were Quality 
Level 1. For antimony, the percent recovery for spike was less than 30% and 
the reported sampling resutts were less than the IDL, indicating severe analytical 
deficiencies. 

Volatile oraanics. These data are of Quality Level I for positively identified 
compounds. Specifically identified TIC data have a Quality Level of I I ,  whereas 
all unknown TIC data are assigned a Quality Level of 111. Volatile organic 
compounds were often below detection limits and were often detected in blank 

samples. 
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Environmental Problem: 7 
Request Number: 814 
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j I '-1 
figure 4.7a. TANWRRTF Burn Pit (Request 814) 
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E m ' r o n m m  Problem: 7 
R e q u e s t  Number: 815 
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Figure 4.7b. CFA h d f i l  I (Reques t  815) 
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Environmental Problem: 7 
Request Number: 816 
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Figure 4 .7~ .  CFA Landfill I 1  (Request 816) 
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Environmental Problem: 7 
Request Number: 817 + M T 
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Figure 4.7d. Borax Trash Dump (Request 81 7) 
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Environmental Problem: 7 
Request Number: 818 + N 
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Figure 4.7e. ANL-W Burn Pits (Request 818) 
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E3wironmental Problem: 7 
Request Number: 819 
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Figure 4.7f. PBF Disposal Pit/Burial Area (Request 819) 
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SAMP NO1 IN814034D IN814034E IN814034E IN814045D IN814045E IN814045E 
METALS, INCLUDINO C R t 6  SM3 NQI IN814Q12D IN801017D IH801017K IN814012D IN801017D IN801017K 

nR4B 21900 

2 3 4  
11 B 

ALUMINUM 

BARIUM 

BERYLLIUM 2 E  2.1 E 

( M W K G )  TYPE1 

ARSENIC 11 B 229  
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TABLE 4.3.7 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVKROHMEMTAL PRDBLEM 7 DRAFT 00 NOT C I T E  
LANDFILLS 

S ~ A  REQUEST( 8 1 4  
LOCATIONS TAN/WRRTF BURH P I T S  

SOIL 

S A W  HQs IN814078D KN814078E fN814078E IN814089D IN814089E IN814089E 
METALS, INCLUDING CRt6 SDG N O S  1N814012D IN801017D IN801017K IN814012D 1N801017D IN601017K 

TYPE I ------ ( M W K G )  
ALUMINUM 

BARIUM 221 227 
BERY L L IUM 2 E  1.9 E 
CADMI OM 0.96 0.98 
CALCIUM 97 200 8 7 7 0 0  
CHROH I UM 33 33 
COBALT . 7 . 7  8 
COPPER 23 28  
I RON 22000 21900 
LEAD 16  B 15 B 

1 3 6 0 0  E MAGNESIUM l G l Q 0  E 
MANGANESE 480 E 455  E 
MERCURY 0.09 I 0.06 

32 NICKEL 34 

1.3 B 
POTASSIUM 3400 
SILVER 1 . 3  B 
SODIUM 1130  968 
VANADIUM 5 1  E 53 E 
t rnc 1 1 8  1 0 7  

ARSENIC 9.4 B 9.4 u 

3209 

SAt4P NO8 
METALS, INCLUDING CR+6 SDO NQt 

(MG/KG 1 TYPE1 
ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCKUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 

I N 8  1 6 1 0 5 0  
I N8140120 
6iffAB 

I N 8  1 4 1  9JE 
fN801017D 

9.1 B 
205  
1 * 8  E 

1 
88000 

30 
7.9 

3 1  
22300 

16  6 
I3900 E 

450 E 

33 

9h-- 
I N 8 1 4 1  O3E 
IN801fJ17K 
GRBB 

I M 8  141 14D 
IN614012D 
DRAB 

I N 8  1 4  114E 
I N 8 0 1  01 I D  

10 u 
2 E  

% 
237 

1.1 

37 
8 . 4  

39 
25000 

34  
1 4 3 0 0  E 

503 E 
37 

goaoo 

IM814114E 
IN801017K - 

- 
MERCURY 
NICKEL 
POTASSIUM 

0 .06  0 .08  

2300 3900  
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TABLE 4.3.7 ANALYTICAL DATA SUMNARY BY MEDIUM FOR ENVIRONHENTAL PROBLEM I DRAFT DO NOT C I T E  
LANDFILLS 

$&A REQUEST1 8 1 5  
LOCATIOMt CFA LANDFILL 1 
W U M r  SOIL 

SAMF NOI 
METALS, INCLUDING CR+6 SDG blOa 

(MG/KO) TYPE 8 

BARXUM 
BERYL1 I U H  
CADMIUM 
CALCIUM 
CHROMI UH 
COBALT 
COPPER 
IRON 
L EAD 
MAGNESIUM 
MAHG A MES E 
MERCURY 
NICKEL 
POT ASS IUM 
SELENIUH 
SILWER 

VANADIUM 
ZINC 

s m u H  

METALS, INCLUDING CRt6 
(MG/KG) 

ALUM1 NUB 
BARIUM 
BERYLL XUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
PDTASSI UM 
SELENIUM 
SILVER 

IN815079G IN815079N IN815079H l H 1 1 5 0 8 0 0  Xti815080H IN815080H 
IN815013Q IN815013H IN815013K f N 8 1 5 0 1 3 0  XN815013H IN815013K ------ 

0 . 0 4  

S A W  #01 I N 8 1 5 0 9 1 0  
SDO NO1 IN815013Q 
TYPE1 QRAB 

0.98 
0 . 4 8  B 

5 1 6 0 0  
1 7  

2.9 E 
12 

9558 
4.4 u 

396 0 
137 

0.18 

1 
0.56 B 

34000 
25 

4.2 B 
2 4  

12300 
5 . 4  B 

4620 
169 

1 4  21 

11 B 
0.87 U 

24  E 
383 n 

37 

1000 

IH815091H IN815091H 
1#815013H lN815013K +- 

80 
0 . 7 1  B 
0 . 7 6  

1 7 7 0 0  
8 

1 . 7  B 
1 2  

5900 
4.3 u 

2000 
67 

1 0  

7 . 7  B 
0.86 U 

0 . 0 4  

6 5 0  B 

7 . 2  U 
0;sa E 

260 B 
29 E 
51 

1 3 0 0  

I118151040 XN815104H I N 8 1 5 1 0 4 H  
XN8150130 IN815013H IN815013K --- 

137 
1 

0.59 B 
26600 

22 
4 . 4  I) 

1 4  
13800  

4940  
6 . 1  B 

0 . 0 4  
1 8 5  

19  

6.9 U 
0 . 8 2  u 

1600  
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TABLE 4.3.7 ANALYTICAL DATA SUMMARY BY MEDIUPI FOR ENVIRONMENTAL PROBLEM 7 DRAFT DO NOT C I T E  
LANDFI tLS  

S&A REQUEST1 8 1 5  
LOCATIONi CFA LANDFILL 1 

S A W  NO1 ]IN8151710 IN815171H IN815171H 
METALS, INCLUDING CRt6 SDQ NO8 XW8150130 IN815813f f  IN815013K 

( M W K G )  TYPE 8 !------- - 
COPPER 
IRON 1 6 7 0 0  
LEAD 6 . 2  B 
MAGNESIUM 6870 
MANGANESE 26 0 
MERCURY 0.04 B 
NICKEL 23 
POTASSIUM 2 6 0 0  
SEL ENIUH 7 . 4  u 
SILVER 0.69 U 
SODIUM 667 B 
WAN A D I  ViM 33 E 

P ZIMC 73 
I 
cn 
ul 
Ln SAMP NO: IN815013A 1N815024A IN815035A IN815046A IN815057A IN815068A 

VOLATILE ORGANKCS SDG NO1 IN806012A IHBOCOlZA XN806012A IN806012A IN806O12A IN806012A 

ACElONE 
2-HEXANONE 5 BJ 4 BJ io P) 10 u 10 u 10 u 
4-METHYL -2-PENT ANONE 5 3J 3 BJ 2 BJ 10 u i o  u 1 0  u 
E UNKNOGIN[l3.8%) 
X UNKNOWNl13.91) 23 J 1 6  J 
E UNKNOWN( 1 3 . 9 4 )  
X 1 , 1 , 2 - T R I C H L - 1 , 2 , 2 T R I F L ( l l - 3 2 ~  6 5  5 J  
X 1~1,2-TRICNL-1,2,2TRIFL(ll.35) 5 5  
X 1,1,Z-TRfCHl-1, 2 , 2 T R l F l <  1 1 . 3 6 )  5 J  6 5  

--PBB&-r-l iJ--w- [U(j/KG) TYPE I 

VOLATILE ORGANICS 
f U W K G )  

ACETONE 
2-HEXANONE 
4-METHYL-2-PENT ANONE 
Z ONKNOWN(13.86) 
)t UNKNOWII( 1 3 . 9 1  1 
K UNKNOWN(l3.94) 
X 1,1,2-TRICHL-l I 2.2TRIFL 
X 1, l ,Z-TRICtIL- l ,  2, ZTRIFL 

(11. 
(11. 

SAMP H O i  IN815073A PN815080A ID(815091A IN815104A IN8151154 TN815126A 
SDG NO8 INB06012A IN806012A IN806012A IM806612A IN806012A IN806012A 

11 u 10 u 10 u 10 u 11 u 12 u 
TYPE I 

11 u 10 u 1 0  u 10 u 11 u 1 2  u 
5 B J  --- - % QRAB 

2 3  J 
17  J 45 J 

32 1 
35 1 
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TABLE 4.3.7 ANALYTICAL DATA SUWARY BY HEDIUM FOR ENVIRONMENTAL PROBLEH 7 DRAFT DO NOT C I T E  
1 ANDFI LL S 

S8A REQUESTi 816 
LOCATIOH~ CFA LANDFILL If 

METALS, INCLUDINLi CR+6 
(MG/I(@) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYlL IUM 
CADMIUM 
C AL C I UM 
CHROMIUM 
COBALT 
COPPER 
IRON 
t EAD 
MAGNESIUM 
MANQANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
WAN ADI UM 
ZINC 

SAPIP NOs I N 8 1 6 0 1 4 0  IN816014H IN816014H I N 8 1 6 0 2 5 0  1N816025H IN816025H 
SDO NOI I[N8160140 IN815013H IN815013K I N 8 1 6 0 1 4 0  I t f 815013H IN815013K 
TYPE: ----- GRAB 

7.4 UN 2 4  N 
8 . 8  U 8 . 9  U 
184 178 
1 . 3  * 1 . 2  

0 . 8 1  0.83 
27800 28500  

48 
6 . 8  B 

29 
6 . 1  B 

20 21 
1 8 1 0 0  18100 

9 . 6  B 9 B  
6700 7230 

288 476 

25 27 
0.04 B 

7 . 4  u 
0.92 B 
478 B 
38 E 

1 1 4  

0.17 

27 00 2200 
7 . 4  u 
1 . 2  B 
485 B 
35 E 
135 
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TABLE 4.3.7 ANALYTICAL DATA SUMMARY BY NEBIUbO FOR ENWIRDNMEMTAL PROBLEM 7 DRAFT DO HOT C I T E  
L A N D F I L L S  

S ~ A  R E Q U E S T S  a i 6  
LOCA'FIQNi CFA LANDFILL I I  
W ' I U M t  SOIL  

SAMP MOI Ib l81607BA I N 8 1 6 0 8 8 A  I N 8 1 6 0 9 2 A  PN816105A IN8116116A I M 8 1 6 1 2 7 A  
VOLATILE ORGANICS SDG NO: BM502015A I N 8 0 2 0 7 4 A  IN802074W I N 8 0 2 0 7 4 A  IHi302074A I N 8 8 2 0 7 4 A  

ACETONE 
ETHYLBENZENE 3 7  5 5  9 6  18 %I 20 81 24 u 
METHYLENE CHLORIDE 2 2 8  B 330 230 45 7 4  45 
TETRACHLOROETHENE 22 J 20 u 30 18 0 20 u 24 u 
TOLUENE 23 J 8 J  24a 18 u 20 t.! 24 u 
XYLENE (TOTAL) 27 0 26 1208 18 u 39 13 J 
1,1,1-TRICHLOROETHANE 270 B 15 4 220 18 0 1 4  J 93 
2-BUTANONE 54 u 62 400  37 u 458 240 
2-HEXANONE 54 Ls 48 %1 44 u 3 7  81 40 M 48 u 
4-HETHYL-2-BENTANONE 54 u 40 u 1080  c 37 u 4 0  u 4 8  u 

--*--+ (UG/KG) TYPE1 

Y 
r 

u l 3 f  
m x  
f r  

* 3 f  
Y 
)6 
r 
r 
3f 
Y 
r 
x 

CAMPHENE(22.42) 
C l 0  HYDROCARBON(PP.82) 
C 1 1  HYDRQCARBON(21.67) 
C 1 3  HYDROCARBONtl9.37) 
PROPYL B E N Z E N E ( 2 2 . I S I  
UNKNOWN HYDROCARBON(21.98) 
UNKNOtlN SUBS. HYDROCARB(lQ.L?9 
UNKNQWN(I8.87 > 
UNKNOWN( i s .  98 I 
UNKNOHN(21.30) 
2-HEPTANONEC2I. 28 1 
3-CONENE(21.80) 

300 J 

82 J 
38 J 

1 5 0 0 8  J 

SAMP # Q e  I N B l 6 1 3 8 A  I N 8 1 6 1 5 0 A  
VOLATILE QRGANICS SDG NOI I N 5 0 2 0 1 5 A  INSOZOlSA 

ACETONE 
ETHYL BEIILENE 20 u 18 u 
METHYLENE CHLQRIDE 46 B 7 7  B 
TETRACHLOROETHENE 2 0  0 1 8  u 
TOLUENE 2 0  u 1 8  U 
XYLENE (TOTAL) 
l a l ,  1-TRICHLOROETMANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 
X CAMPHEHE( 2 2 . 4 2  1 
X C10 HYDROCARBOII(21.82) 

+- (UG/KG) TYPE I 

7 J  
47 B 
4 0  U 
4 0  U 
4 0  0 

18 U 
23 B 
37 u 
37 u 
3 7  u 

130 4 

27 9 

3% J 
35 3 

830  J 
5300 J 

360 J 

I300 4 

I N 8  1 6 1 6  18 
IM5020115A 

8 J  
100 B 
22 u 

5 9  
55 
47 B 

950 BE 
45 

1 4 0  

@YhT- 

35 4 

a90 B 
20 u 
2 0  81 
20 M 
19 B J  
40 u 
4 0 .  u 
40 u 

I NB 16 1 1 3 A  I N 8 1  6 207 A 
PN502015A IN502015A 

20 as 17 U 
30 
17  u 
1 7  U 
1 7  M 
2 7  
34 u 
34 u 
34 u 

-- 



TABLE 4 . 3 . 7  ANALYTICAL DATA SUMNARY SY MEDIUM FOR ENVIRONMENTAL PROBLEM 7 DRAFT DO NOT CITE 
LANDFI L l S  

SSA REQUEST1 816 
LOCAfIONi CFA LANDFILL I1 
W U M t  SOIL 

f 
f 
x * 
3f 
x 
x 
f * 
x 

- Y *  

SAMP NOI IN816138A IN816150A IN816161A IN816183A IN816207A 
VOLATLLE ORGANICS SDO NO1 IM502015A IN502015A IN50201SA INJB2015A IN502015A 

( U W K O )  TYPE6 - ORBB BBAB liBBB QRaB 
)t C11 HYDROCARBONt21.67) 

C13 HYDROCARBON(19.37) 
PROPYL BENZENE(22.15) 
UNKNOCIN HY DROCARBRN(21 98 ) 
UNKNOUN SUBS. HYDRRCARB(l9.12) 
UNKNOMN( 1 8 . 8 7 )  
UNKNOWN( 19.98 1 
UNKNOWN(2l.fOf 
2-HEPTANONE(21.28) 
3-CRNENE(21.80) 
3-CORENE(21.77) 
3-METHYL-E-BUTANONEC 14.80) 

in 
(T, 
u1 

SSA REQUEST1 816  
LOCATIONi CFA LANDFILL I1  
W U M I  SURFACE H A E R  

SAMP NO: IN816218F  I N 8 1 6 2 1 8 0  
METALS, INCLUDING CR+6 SDG NO* IN501014D I N 4 0 2 0 1 4 1  

BARIUM 
IRON 24 B 
MAGNESIUM 1 7  B 
MERCURY 0 . 0 3  B 
son IuM 2 1 4  B 
ZINC € 5  B 

-* ( UG/l) TYPE 1 

SAMP NO8 IN816218B 
VOLATILE ORGANICS SDG NO1 fN802074A 

METHYLENE CHLORIDE 6 8  
TOLUENE 2 J  

I UWC 1 TYPE 4 BftlSATE 
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DRAFT DO NOT C I T E  TABLE 4 . 3 . 7  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 7 
LANDFILLS 

saA REQUESTI 817 
LOCATION8 BORAX TRASH DUMP 

METALS, INCLUDINQ 

d E N G ’ K G  ’ 
MERCURY 
NICKEL 
POTASSIUM .sxivER- ... 

SODIUM 
VANADIUM 
ZINC 

SAMP NO: IN817071C IN817Q71D IN817071D IE1817117C Jb1817117D IN817117D 
CR+6 SDG NO1 I N 8 1 6 0 1 4 0  IN816116H IN816116K I N 8 1 6 0 1 4 0  IN816116H IN816116K 

TYPE I GRAB - GRBB - pBBB466 

2 4  24 
0 . 7 3  0 . 9 1  

3700 3200  -. . 

1 1  
26 U 
43 E 
67 

0 . 8 4  U 
1 1 1 0  

40 E 
1 0 1  

SAMP tJQi IN817151C IH817151D IN817151D 
METALS, INCLUDING CRt6 SDG Nos fN8160140  fN816116N IN816116K P 

I 
cn (MWKG) TYPE i 
2 ALUMINUM -%DE----- 

BARIUM 
BERYLLIUM 
CADMI Ut4 
CALCIUM 

~ 223 
1.7 E 

0 . 3 4  B 
52200 

CHROMIUM 
COBALT 
COPPER 
IRON 
t EAD 
MAGNES IUt4 
MANGANESE 
MERCURY 
NICKEL 
POT ASS IUM 
SILVER 
SODIUt4 
VANADIUM 
ZINC 

24 
10 
1 9  NE 

25180 
4 .6  B 

14700  
478 

2 5  
0.56 

0.85 U 
1 6 0 0  

4 1  E 
6 4  

1400 

SAMP NO: IN817059A IN817060A XN817071A I N 8 1 7 1 1 7 8  I N 8 1 7 1 5 1 8  
UOLATXLE ORGANICS SDO NO: 1N502015A IN502015A I N 5 0 2 0 1 5 8  IN502015A IN50201JA -++- ( U G I K G  1 JYPEi GRAB 

ACETONE 7 2  
METHYLENE CHLORIDE 26 0 630 190 110 1 9 0  
TOLUENE 7 J  4 5  18 U I& u 1 8  U 



TABLE 4.3.7 ANALYTICAL IIABA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 7 DRAFT DO NOT C I T E  
L A N D F I L L S  

S8A REQUEST1 8 1 7  
LOCATION: BORAX TRASH DUMP 

SAMP NQi I N 8 1 7 0 5 9 A  I N 8 1 7 0 6 0 A  I N B l i l Q 7 l A  l IN817117A I N 8 1 7 1 5 1 A  
VOL AT1 6. E ORGANICS SDQ NO: I N 5 0 2 0 1 5 A  I M 5 0 2 0 1 5 A  IM582015A I N 5 0 2 0 1 5 A  I N 5 0 2 0 1 5 A  

- w - + m B 3 7  
(UG/KG) TYPE1 

l , l , l -TRICHLOROETHANE 

s a A  REOUEST~ a i 7  
LOCATIQMi BORAX TRASH DUMP 
W U M r  SURFACE WATER 

P METALS, INCLUDING CR+6 SDG NOe 
I (UO/L 3 TYPE t 

co BARIUH 
ul ALUMINUM 

B ERY b L I UW 
CADMI UM 
CA L CI UM 
CHROMIUM 
COPPER 
IRON 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
Z I N C  

SAMP NO: I N 8 1 7 1 7 3 F  IN81717363 l IN8P717JQ 
I N 5 O P O l 4 D  I N 4 0 2 0 1 4 1  IN402014K - uMsATE 

85 B 
3 B  

2 . 1  B 
72400 

21 
1 0 7  
7 36 

24200 
32 

8 . 8  B 

14 B 

0.05  B 

7 5 0 0  
2 3 3 0 0  

9 8 8  

SAMP NQt I N 8 1 7 1 7 3 8  
VOLATJ LE ORGANICS SDG NO: I N a B 2 0 7 4 A  

METHYLENE CHLORIDE 5 B  
[!IG/L I TYPE, BINZBB% 
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Draft - Do Not Cite 
lNEt Data Document 

Issue Date: September 1989 
Revision: 01 

4.13 Environmental Problem 8: French Drains and Dry Wells 

Request Numbers: 820,821, and 822. 

Requester: tevitan/Sichelstiel. 
Finding and Mi: French drains and dry wells at the INEL were used to 
dispose of chemical and radioactive liquid wastes and, as a result, the 
constituents may have contaminated the unsaturated zone and groundwater. 

Thirty-four French drains, dry wells, and limestone neutralization pits were 
reported to have been used at the INEL. Two basic types were used: 1) open 
at the surface and 2) covered. In both cases, the units tended to be lined on 
the bottom with sand and gravel. Limestone pits were filled with limestone. 
They were used for the disposal of liquid wastes. Liquids were received through 
pipes carrying overflow from tanks and percolated into the soils. They contained 
a variety of contaminants, including corrosives (mainly acids), radionuclides, 
solvents, fuels, and metals. As a result, three were noted to be of particular 
environmental concern and were recommended for sampling and analysis. 

4.13.1 Sampling and Analysis Objectives 

Statement Soils at individual French drains and dry wells were to be sampled 
to determine whether various contaminants were present as a result of their use. 

4.13.2 Sampling and Analytical Design 

4.13.2.1 Sampling Design 

Request 820: TAN/TSF Paint Shop Floor Drain Leach Field (Sod) (Fig. 4.8a.) 
Six grab soil samples (Sampling Method: Reference E5.2.3) from three locations 
were to be collected at the TAN/TSF paint shop floor drain leach field at two 
depths (Field Method: References E 4 5 1  for temperature and E 4 5 2  for pH). 

4-573 
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The Sampling Team arrived at the TAN-636 leach field on 29JUN88 at 1358. The 
temperature was 80-85OFI skies were sunny, and winds were gusting at 30 to 40 
mph. The area, approximately 64 rn2] was divided into a 64 segment grid 
measuring 8 x 8 m and three segments were chosen at random for sampling. 

The old leach field, 5 ft below the ground surface, was almost completely 
covered with asphalt. Railroad timbers and boards covered the entire gridded 
area. TAN craft workers were to move the ties and began doing so at 1426. 
The Sampling Team set up to auger on grid 48 at 1452. The TIP was calibrated 
to clean air only by zero adjustment. Creosote on the railroad ties gave 12 
relative counts on the TOP, causing the readings over the hole to be ineffective. 
At grid 48, the hole began with an 18-in. thick layer of gravel. Below the 
gravel was brawn, poorly sorted sand. A radiation scan by the team gave a 
reading of 40 to 50 cpm. All sampling depth readings in the hole were 70 cpm. 
Sample IN828010 was collected from the 8 ft depth at 1536. Sample IN820043 
was collected from the 13 ft depth at 1540. The Health Physicist scanned the 
bottled samples and obtained a reading of 150 cpm. The Health Physicist then 
ran a gamma spec on sample IN820Q10; no contamination was found. The auger 
remained on the site to continue sampling at grids 55 and 57 on 30JUN88. The 
team left the site at 181 5. 

The Sampling Team arrived on 30JUN88 at 0900. The weather was clear and 
sunny, with slight breezes, and the temperature at approximately 85OF. The TIP 
was calibrated to isobutylene standard (100 ppm). The TIP reading on location, 
surrounded by railroad ties, was 0. The team set up the auger at grid 57. The 
asphalt cover at this location was 4 in. thick. Sample IN820032 was collected 
from the 8 t? depth at 9046. The cuttings were scanned for radiation by the 
Health Physicist. TIP readings made by the Assistant Sampling Team Leader 
were 0 at the hole and for the cuttings. Sample IN820065 was collected from 
the 13 ft depth of grid 57 at 0952. 
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The team began to drill at grid 55 at 1030. Sample IN820021 was taken at 8 ft 

at 1055. Sample IN3820054 was collected from the 13 ft depth at 1115. A 
radiation scan by the Health Physicist read 120 cpm. The Health Physicist 
checked all drill rods, etc., and found only normal readings. The team left the 
site at 1130. 

Request 821: French Drain Southeast of CFA-633 (Soil) (FQ. 4.8b.) Six grab 
samples (Sampling Method: €5.2.3) from two locations were to be taken from the 
CFA French drain southeast of CFA-633 at three depths using a straight auger. 

The team gridded the site and obtained their Safe Work permit. on 11JUL88. The 
area was covered with 24 in. of concrete. Attempts to break through by hand 
chiseling were abandoned. A request to INEL for the use of site personnel and 
power equipment to obtain the samples was made. Work was to continue when 
the holes (removal of concrete) were ready. 

On 12JlJL88, with the approval of DOE Headquarters, it was decided to delete 
Request 821 because of the actual depth of the concrete (4 ft  substrat and 2 ft 
of gravel fill). 

Request 822: French Drain South of CAPP-633 (Soil) (Fig. 4 . 8 ~ )  Nine grab 
samples (Sampling Method: Reference E5.2.3) were to be taken from two 
sections of interest: the area immediately within the French drain and the gully 
alongside the French drain. Grab samples were to be collected below the 
bottom of the French drain using a straight auger (Field Method: Reference 
E 4 5 1  for temperature and E452 for pH). 

The Sampling Team arrived at the site on 13JUL88 at 1040. Winds were from 
the south-southwest at approximately 15 mph under clear skies. The 
temperature was 87OF, with 10% humidity. The surface was covered with gravel 
fill. The area of the French drain was filled with gravel (0.5 in. to 3 in. 
diameter) and sand, with very little soil in the profile. A PID (TIP I )  

4-575 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

instrument was used and calibrated 13JUL88 using a 100 ppm isobutylene gas 
standard. All PID measurements were reported as pprn isobutylene equivalents. 
A Safe Work permit indicated the power source, and WINCB EE personnel 
pointed out the location for the sampling. No field measurements for samples 
were made because of the heat generated by auger friction. 

Sample IN822012 (grid 5) was obtained at 1055 by shoveling down to the first 2.5 
ft due to gravel fi l l .  The sample was fill dirt, gravel, and a sandy brown color. 
Sample IN822045 (grid 5), taken at 5 to 7 ft at 1115, was sandy, gravelly, and 
mushy. Sample lN822078, taken at 16 to 1% ft at 1125, was also sandy and 
brown in color. 

Grid 41 appeared to be very moist. Sample llN822034, taken at 1315, was 
obtained by shoveling down to the first 2.5 feet due to gravel fill and was 
gravel fill dirt, sandy, and brown. Sample IN822067, taken at 1331, was collected 
at 5 to 7 ft and was sandy, gravelly, and brown in color. Sample IN822090 was 
taken at 1347 from 10 to 12 ft. 

At grid 21, sample IN822023 was taken at 0 to 2 ft at 1408. Sample IN822056 
was taken at 5 to 7 ft at 1416 and was sandy, gravelly, and dark brown in color. 
Sample IN822089 was taken from 10 to 12 ft at 1433. 

4.13.2.2 Analytical Design 

Request 820:: The field parameters requested were pf l  and temperature. The 
parameters analyzed included volatiles, ICP metals, and AA-mercury. 

Request 821: The parameters to have been analyzed included volatiies and 
gamma scan. 

Request 822: The field parameters requested were pf l  and temperature. The 
parameters analyzed included volatiles, ICP metals, and AA-mercury. 
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4.13.3 Field and Analytical Data  

Field Data: 

Request 820: The field data for this problem are given in Table 4.3.8. Two 

samples from each of three sites were to be collected. Field measurements 

included pH and temperature. These measurements were not taken; instead PID 

and radioactivity readings were recorded. The PI0 reading of 12 was taken over 

the creosote log; no reading was recorded over the drili hole because of the log. 
All other samples showed that no organic vapor was present. The radiation scan 

showed 120 cpm for all the samples except the 13 ft depth sample from grid 48. 

Request 821: No samples were collected for this request because a thick 

concrete slab prevented penetration. 

Request 822: The field data for this problem are given in Table 4.3.8. Three 

samples representing three depths were collected; one of the samples was 

obtained within the French drain and the other two were alongside the drain. 

The samples within the drain showed a pH of 7.6 at the 0-2 and 5-7 t? depth 

samples and 7.5 at the deepest (10-72 ft) depth. For the other two samples, the 

pH ranged from 7.6 to 8.1. The pH readings of the samples from grid 21 were 

7.9, 7.8, and 7.8 from the surface to the deepest depth. For the sample from 

grid 41, the p H  readings were 9.6, 8. 1, and 7.6 with depth. 

Although the surface samples outside the French drain showed no organic vapor, 

the deeper samples showed organic vapor ranging from 10.2 to 21 ppm. Within 

the French drain, no organic vapor was detected. 
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Field Data Evaluation: 

Request 820: 
ba field use, the readings are reliable. 
be made because no readings were taken. 

Because the PID and radiological instruments were calibrated prior 
Na evaluation of pH and temperature can 

Request 821 : NA. 

Request 822: Because the PSB and pH instruments were calibrated prior to 
taking field measurements, the readings are reliable. No temperature readings 
were taken because of the heat generated by the auger. 

Anafytieal Data: 

Request 820: 

Metals. Analytical data for metals in soil are presented in Table 4.3.8. O f  the 
26 metals detected, the following 4 metals of interest to the Survey were below 
the CRDL in all six samples: arsenic, cadmium, lead, and silver. O f  the metals 
ob interest detected, barium ranged from 782 to 244 mg/kg; beryllium, 7.7 to 2 

mg/.g; chromium, 26 to 34 mg/kg; copper, 23 to 24 mg/kg; mercury, 0.06 to 
0.08 rng/kg; nickel, 28 to 37 mg/kg; and zinc, 85 to 737 mg/kg. Toxic metals of 

interest not listed in Table 4.3.8 were below the IDL for the samples tested. 

Volatile oraanics. Analytical results for volatile organic compounds are 
presented in Table 4.3.8. Three compounds were detected in five of the samples 
and two compounds were detected in the remaining soil sample for this request. 
Methylene chloride was detected in all samples, but always below the detection 
limit. Toluene was detected in all samples, but always 8 p p b  or less. Acetone 
was measured up bo 24 ppb.  No other volatile organic compounds were detected 
in the samples for this request, 
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Request 821 : 

Volatile orcranics. 

prevented sampling. 

This request was deleted because the depth of the concrete 

Request 822: 

Metals. (French Drain South of CPP-633) - Analytical data for metals in soil 

are presented in Table 4.3.8. Of the 78 metals detected, the following 2 metals 

of interest to the Survey were below the CRDL in all six samples: cadmium 

and lead. Of the metals of interest detected, barium ranged from 133 to 157 

mg/kg; beryllium, 1.1 to 1.3 mg/kg; chromium, 19 to 22 mg/kg; copper, 15 to 23 

mg/kg; mercufy, 0.79 to 7.8 mg/kg; nickel, 20 to 32 mg/kg; and zinc, 59 to 67 

mg/kg. 

(Within French Drain South of CPP-633) Of the 78 metals detected, the 

following 2 metals of interest to the Survey were below the CRDL in all three 

samples: cadmium and lead. Of the metals of interest detected, barium ranged 

from 92 to 7 76 mg/kg; beryllium, 0.98 to 1.7 mg/kg; chromium, 18 to 22 mg/kg; 

copper, 14 to 25 mg/kg; mercury, 0.62 to 21 mg/kg; nickel, 19 to 26 mg/kg; and 

zinc, 49 to 64 mg/kg. Toxic metals of interest not listed in Table 4.3.8 were 

below the iDL for the samples tested. 

Volatile oraanics. Analytical results for volatile organic compounds are 

presented in Table 4.3.8. From two to four compounds were identified in 

particular samples of the total of nine samples taken for this request. 

Chloroform was detected below the detection limit in sample IN8220 12. 

Methylene chloride was measured in all samples in concentrations ranging from 

200 to 930 ppb. Toluene was detected below the detection limit in some of the 

samples. AI1 samples contained measurable amounts of 1, I ,  1 -trichloroethane, 
with concentrations ranging from 28 to 110 ppb. 
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AnalyWal Data Evaluation: 

Request 820: 

Metals. Seven metals of interest-barium, beryllium, chromium, copper, mercury, 
nickel, and zinc--were detected above either the CRDL or the IDL for this 
request. 

Volatile oraanicg. 
ppb. 
samples at concentrations of 24 ppb or less). 

Methylene chloride, and toluene were detected at less than 10 
The only sther volatile organic compound detected was acetone (in five 

Request 821 : This request was deleted. 

Request 822: 

Metals. Seven metals of interest--barium, beryllium, chromium, copper, mercury, 
nickel, and zinc--were detected above either the CRDL or the IBL for this 
request. 

Volatile oraanics. Methylene chloride was measured up to 930 ppb and l , l , l -  

trichloroethane was measured up to 116 ppb. Toluene and chloroform were 
detected below the detection limit in at least one sample. 

4.13.4 Limitations and Qualifications 

Data Quality Level: 

Request 820:: The sampling design and the field sampling are rated Quality Level 
11. The overall analytical Quality Level is I .  
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R e q u e s t  821: 
and analytical quality cannot be rated because no samples were collected. 

The sampling design is rated Quality Level 1. The field sampling 

Reques t  822: The sampling design and the field sampling are rated Quality Level 
1. The overall analytical Quality Level is I I .  

Field Data: 

Request 820: The sampling design requested samples from 8 and 13 ft; normal 
previous requests define a range of depth such as 8-10 and 13-15. pH 
measurements were not made during sampling as requested; temperature readings 
have not been taken when auguring is used. For these reasons, the sampling 
design and field sampling are assigned Quality Level I I .  

Request 821: Although the field sampling team attempted to obtain power 
equipment, consultation with the Survey Team resulted in the deletion of this 
request. 

Request 822: Both the design and the field sampling were rated Quality Level I. 

Anafytical Data: 

Request 820: 

Metal$. Analytical results for ICP metals were Quality Level I except for 
antimony at Quality Level 11. Analytical results for AA metals were Quality 
Level I. For antimony, the percent recovery for spikes fell within the range 30 
to 74% and the reported sample result was positive. The possibility for a false 
negative exists. 

Volatile oraanics. Data are given as Quality Level I. Most of the volatile 
organic compounds detected were below detection limits. 
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Request 821 : NA. 

Request 822: 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony at Quality Level II. Analytical results for A4 metals were Quality 
Level 1. For antimony, the percent recovery for spikes fell within the range 30 
to 74% and the reported sample result was positive. The possibility for a false 
negative exists. 

Volatile organics. The six samples .from §De 514019 are of Quality Level I. The 
three samples from SDG $61017 are of Quality Level Ill due to lack of matrix 
spike and serial dilution in this SDG. The three samples from SDG 801017, 
however, do not appear anomalous with respect to the other samples taken for 
this request. 
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Environmental Problem: 8 
Request Number: 820 

2 
Grid segment = 1 rn 

Grid 48 

/ IN820043 
DiRl3EO 

+ N 

Figure 4.8a TANFSF Paint Shop Floor Drain Leach Field (Request 820) 
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Emisonmental Problem: 8 
Request Number: 826 

Locatlon can be llned up from 
metal hood and point midway 
between 2nd and 3rd window 
on CFA-633 and left (west) 
track on pad 

-- Request De le ted  12JUb88 -- 
No Sample Taken 

Figure 4.8b. French Drain Southeast of CFA-633 (Request 821) 
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Environmental Problem: 8 
Request Number: 822 

r 

CP?633 

Figure 4 . 8 ~ .  French Drain Southeast of CPP-633 (Request 822) 
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TABLE 4.3 .8  ANALYTICAL DATA, SUMMARY ny MEDIUM FOR ENVIRONMENTAL PROBLEM 8 DRAFT DO NOT C I T E  
FRENCH DRAINS AND DRYWELLS 

SBA REQUEST1 8 2 0  
LOCATIONi TAN/TSF PAINT SHOP FLOOR DRAIN LEACH F I E L D  

SAMP 6101 m 2 R # Q - l M Z Q m - ~ ~ ~ W O  65 

0 0 B 0 0 F I D I P I D  (PPbl) 
RADS (CPN) 1 2 0  1 2 0  120 150 1 2 0  120 

aFNTS 

SAMP NO* INBZOOIOB 
METALS, INCLUDING CRt6 SDG NOa I N 8 2 0 0 1 0 8  

[MG/KG> '6YPEs GRAB 
A 1  UMI NUN 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
I RON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

0.06 

IN82OOlOC IN820010C 
IN514019D IN514019K -- 

12 n 
1 8 2  
1.7 

0 .59  B 
82100 X 

26 
7 8  
23 

18280 
1 0  B 

16300  
467 N 

28 

475 B 
39 
8 5  

2400 
0.88 U , 

SAMP NOI I N ~ ~ O O J P B  1 ~ 8 ~ 0 0 3 2 ~  
METALS, INCLUDINQ CR*6 SDO NOt  IN820010B IN514019D 

ALUMINUM 
ARSENIC 9.7 u 
BARIUM 219 
BERYLLIUM 1 . 9  

0 . 7 1  B 
74900 % 

CADMIUM 
CALCIUM 
CHROMIUM 3 2  
COBALT 8 . 7  
COPPER 3 2  

% (#G/KCj 1 TYPE8 GRAB 

I N820021  B 
I N8200 1 OB 
GRAB 

0.08 

IN820021C 
IN514019D 

9 . 5  u 
21 1 
1.9 

8 . 7 1  B 
68000 X 

31 
8 . 8  

30 
25200 

15 0 
11900 

544 N 

34 

0 .95  u 
532 B 

45 
1 1 7  

I N820021C 
IN514019K 
SRAB 

3100  

IN820032C IN82004311 IH820043C IN820043C 
IN514019K I N 8 2 0 0 1 0 8  IE1514019D IN514019K 
GRAB -@%m----- 

9.5 B 
199 
1 . 8  

0 . 7 2  B 
9 3 1 0 0  E 

29 
7' .3 B 

25 



DRAFT DO NOT C I T E  TABLE 4 . 3 . 8  ANALYTICAL DATA SUMMARY BY blEDIU# FOR ENVIRONMEHTAS PROBLEM 8 
FRENCH DRAINS AND DRYWELLS 

S8A REQUEST8 820 
LOCATIONt T A W T S F  P A I N T  SHQP FLOOR DRAIN LEACH F I E L D  
B E D I U M i  SOIL 

METALS, INCLUDING CR+6 
(MGIKG) 

I RON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUN 
SILVER 
SODIUM 
VANADIUM 
Z I N C  

SAMP NOa 
SDG NQa 
TYPE s 

IN8200 325 

GRAB 
1 ~ 8 2 0 0  1 OB 

0 . 0 8  

SAMP NO, I M 8 2 0 0 5 4 B  
METALS, INCLUDENO CR+6 SDO NO1 IN8200108 

I M W K G l  TYPE1 EBB&-_- 
ALUM1 NUM 
ARSENIC 
BARIUM 
BERYL L I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
L EAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
Z I N C  

0 . 0 7  

P N 8 2 0 0 3 2 C  
IN514019D 

35 

1 . 1  B 
532 B 

48 
131 

XN820032C 
IN5140119K 
b 

HN820043B 
11W820910B 
GRAB 

0.07 

3500 

I NB 20 05IC IN820 054C 
IN51401L9D IN5140119K 

!YuL--- 9hm--- 
9 . 6  u 
22i 
1 . 9  

0 . 8 8  5 
7 4 0 0 0  

31 
9 . 5  

31 
24300 

16 B 
13400 

35 

1 . 1  B 
551 B 
48 

111 

558 N 
0.07 

3000 

IN820043C 
IN514019D 

10 B 
12100 

482 N 

30 

0 . 9 1  u 
559 B 

45 
96 

@%air-- 

IN820065C 
IN5140198 

10 B 
2 4 4  

2 
0 .67  B 

74600 X 
34 

9 . 8  
34 

25600 
17 B 

14000 

37 

0 . 9 3  UI 
540 B 

55 
123 

- 
588 N 

I N 8 2 0 0 4  3C 
IN51 4019K 
b 

3900 

I N82006 5C 
IN514019K 
GBBB 

3300 



DRAFT DO NOT C I T E  TABLE 4.3.U ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 8 
FRENCH DRAINS AND DRYWELLS 

LOCATION: TANITSF PAINT SHOP FLOOR DRAIN LEACH F I E L D  
Mg&pNl1 SOIL 

S A W  klOa IN82001OA IN820021A IN820032A IN820045A IN820054A IN820065A 
VOLATILE DRGANICS 5DO NO: IN511050A IN511050A IN51105OA IH511050A IN51105OA IN511050A 

ACETONE 
METHYLENE CHLORIDE 2 5  5 J  2 J  5 5  4 5  3 5  
TOLUENE 4 3  3 J  8 5 5  6 4 J  

-+*L !=+ij--7T-- 
( UG/KG ) TYPE I 

S8A REQUEST1 822 
LOCATION: FRENCH DRAIN SOUTH OF CPP-633 
~ E D I U M K  X L  

E & & W W d T S  SAMP NOI 
*HI 
PH (UMITS) 

NETALS, INCLUDING CR+6 
SAHP NOa 
SDG NOI 

( MG/ KO 1 TYPE: 
ALUMINUM 
BARIUM 
BERYLLIUM 
CADMIUM 
CA L C I UM 
CHROISI UM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
W ANADI UM 
ZINC 

- 
7.9 

IN822023B 
I N8 2 0 0 1 OB 
GRAB 

0 . 4 9  

w 
7.6 

INU22023C 
IN514019D - 

1 Sf 
i .i 

0.42 B 
21700  X 

22 
5.1 B 

17 
1 5 3 0 0  

23 B 
5660 

213  N 

2 2  

306 B 
33 
66 

I N822 02 3C 
IN514019K 
liRBD 

* 
8.1 

I ~8 22 0348 
IH820010B 
SRAB 

7 :8 

1 6 0 0  

=v-- 
7.8 

IN822034C 
IN519019D 

@%s---- 
1 4 0  
1.1 

0 . 3 2  B 
31100 Y 

19 
4.6 B 

1 6  
1 3 7  00 

12200 
6.8 B 

1 9 8  ti 

20 

2 8 9  e 
29 
61 

22090 

7 .6  
Mi 0 . 2  

IN822034C 
fN514019K 
BBAB 

1 6 0 0  
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TABLE 4.3.8 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 8 DRAFT DO NOT CITE 
FRENCH DRAINS AND DRYHELLS 

S&A REQUEST1 822 
LOCATIONt FRENCH DRAIN SOUTH OF CPP-633 

I SOIL 

SAHP NO1 IN822023A IN822034A INS22056A ZN62206fA IN822089A IN822090A 
VOLATILE ORGANICS SDO NO) IN514019A IN514019A IN514019A IN801017A IN801017A IN801017A 

54  u - 
36 0 58 0 47 0 46 0 

ACETONE 
METHYLENE CHLORIDE 480 930 
TOLUEEIE 27 U 9 J  27 U 6 5  8 J  6 5  
1,1,1-TRICHLOROEfHANE 70 66 97 9 4  58 28 

- w 5 1 "  -%-irEBBB 52 
(UG/Ka) TYPE I 

S&A REQUEST1 822 
LOCATIONi WITHIN FRENCH DRAIN SOUTH OF CPP-633 
W f l l  SOIL 

P 
I 

U SAMP NOI 
r 

7 . 6  I . 6  7 . 5  
d W  
PN (UNITS) 

METALS, INCLUDINQ CRt6 
( M W K O )  

A1 UMI NUM 
BARIUM 
BERYLLIUM 
CADMIUM 
CAL CI Ut4 
CHROMIUM 
COBALT 
COPPER 

NICKEL 

SAMP NO1 IN8220128 IN822012C 
SDG NO1 IN8200108 IN514019D 
TYPE I -%r- 

92 
0.98 
0 . 6 4  B 
1670  Y 
21 

4 . 3  B 
17 

11900 -~ 
15 B 

4290 
237 H 

21 
20 

IN822012C IN8220458 IN822045C. IN822045C 
1#514019K IN82081OB IN514019D IN514019K 

--@%in--@=--- 
111 

1 
0 . 4  B 

14400 Y 
18 
4.2 B 
14 

12600 
6.4 B 

4040  
291 N 

1 

1100 
19 

1200 
284 B 
22 
49 z I NC 

256 B 
23 
6 4  
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4.14 Environmental Probtem 9: Spills 

Request Numbers: 823,824,825,826, and 827. 
Requester: Levitan/Sichelstiel. 
Finding and Basis: Several significant chemical, radioactive, and petroleum 
product spills and leaks have occurred at the INEL which have not been 
adequately cleaned up and have the potential to contaminate the unsaturated 
zone and groundwater. 

Approximately 77 spills at the INEL have been identified in the site's Initial 
Assessment process. Most are the result of line and tank failures, leaking 
valves and equipment, product transfer mishaps, and atmospheric releases. They 
have occurred on the surface or within 10 ft of the surface and have involved a 
variety of contaminants, including radionuclides (cesium-137, cerium-1 44, 
strontium-90); metals, especially mercury; petroleum products; PCBs; acids; and 
solvents. Volumes have ranged from unknown to 2 gal. to 45,000 gal. Several 
spills and releases have not been adequately cleaned up, and with sufficient 
volume and driving force, the spilled materials have the potential to migrate into 
the subsurface environment. 

AI1 spills and releases were evaluated based on the types and volumes of known 
or suspected constituents, the degree of remediation, and any existing 
monitoring data. As a result, 14 spills/releases were noted to be of particular 
concern. Five of these were recommended for sampling and analysis. 

4.14.1 Sampling and Analysis Objectives 

Statement: Soil samples were to be collected at spill sites to determine 
whether contaminants are present. Please refer to the individual requests for 
specific objectives for each of the locations that were sampled. 
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4.14.2 Sampling and Analytical Design 

4.14.2.1 Smpling Design 

Request 823: TAN/TSF PM-W Tmk &ea (Fig. 4.9a.). Twenty grab soil 
samples (Sampling Method: Reference E5.23) were to be collected from five 
locations at the TAN/TS% PM-2.A Tank Area at four depths (Field Method: 
Reference E4.5.1 for temperature and E452 for pH). 

In a discussion on 21JULs8 between the Assistant Sampling Team Leader, Lee 
Stevens (DOE Headquarters), and the Health Physicist, the need for five sample 
lacations was reconsidered because the area was smaller than previously thought. 
The possibility of high radiation Contamination also suggested a possibly reduced 
number of sampling locations. Based upon these observations, the area of 
interest was gridbed by the Assistant Sampling Team Leader and EG&G personnel 
into a 100 segment grid of 20 x 15 ft segments. The overall area to be sampled 
was 30,006 ft2. 

The PM-2A tank area contained two 50,080-gal. underground tanks. Tank tops 
were 14.5 ft below ground surface and an evaporator. Because of operational 
difficulties and spillages, the system had been shut down. In 1981 and 1982, the 
area was decontaminated and decommissioned. Surficial soil was removed and the 
area was backfilled with clean soil. The evaporator was removed, but the tanks 
were abandoned in place. 

The Sampling Team arrived at the site on 22JUL88 at 0635. The sky was clear, 
the temperature 75oF, and winds were 5 to 10 mph. As agreed to on 21JUL89, 
soil samples were to be collected from three locations at four depths using a 
straight auger. Team members scanned the area with a magnetometer to ensure 
that tanks were not hit during augering. If a selected grid segment was near a 
positive reading, the next segment was substituted. 
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The drill rig was set up at grid 7. The battery for the drill had to be replaced 
before sampling began and delayed the team an hour. A radiation scan of the 
area read 100 cpm. Sample IN823013 (collected at 1 to 3 ft at 0800) was blond 
in color and dry. Sample IN823068 (collected at 5 to 7 ft at 0820) was a very 
light color and hard to auger at about 5 ft. The drillers experienced auger 
rekrsal at 7.5 to 8 fp. For this reason, samples IN823115 and IN823160 were 
not collected. 

At grid 19, a radiation scan reading was 100 cpm on the surface. At 2 ft, the 
radiation scan read 220 cpm, then dropped back down. The soil was light in 
color and dry for samples IN823024 (collected at 1 to 3 ft at 0900), IN823079 
(collected at 5 to 7 ft at 0918), and IN823126 (collected at 11 to 12 ft at 0928). 
Sample IN823171 (collected at 15 to 17 ft at 0937) consisted of dirt and gravel. 

At grid 74, sample IN823057 (collected at 1 to 3 ft at 1005) was a darker color 
brown and granular. Sample IN823104 (collected from 5 to 7 ft at 1016) was 
blond-colored dirt. Sample IN823159 (collected from 11 to 12 ft at 1024) was a 
medium brown color. Sample IN823206 (collected at 15 to 17 ft at 1040) was dry 
with a few pieces of gravel in the soil. Drilling the total depth of the hole was 
accomplished with no problems. 

At grid 61, sample lN823035, light blond in color, was collected from 1 to 3 ft 
at 1250. Sample IN823080 was collected from 5 to 7 ft at 1258. Sample 
IN823137 was collected from 11 to 12 f t  at 1305. Sample IN823182 was collected 
from 15 to 17 ft at 1320. 

Three holes were successfully drilled to the 17 ft depth while one was to 7 ft 
with refusal at or before the next depth. Because three holes were to the 
specified depth and the sampling plan was revised, samples for the fifth sampling 
grid (grid 73) originally requested in the INEL Sampling and Analysis Plan 
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(lN823046, lN823092, lN823148, and lN823193) were not collected. All work was 
performed under the coverage of a Safe Work permit with continuous radiation 
screening by site personnel and periodic screening far volatiles with a TIP by 
team members. 

The soil pH was noted as "soil pH in water." Soil temperatures were not 
measured for any samples because of the heat transferred from auger friction to 
trimmings. 

Request 824:: 'TAN/TSF Intermediate Level Waste Dispasal Area (Soil) (Fig. 491).  
Six grab soil samples (Sampling Method: Reference €5.2) were to be collected 
from the TAN/TSF Intermediate Level Waste Disposal Area at three locations 
from two depths (Field Method: Reference E4.5.4 for temperature and E4.5.2 for 
law 

The Sampling Team arrived on-site at 1115 on 16JUL88. A discussion was held 
with EG&G personnel about the sample area and safety concerns. The area was 
divided into a 6 x 10 segment grid (one cell equalled 6 x 7 ft 8 in.). The area, 
approximately 325 m2 and designated a Zone II contaminated area, contained 
three 18,000-gallon underground tanks that had received intermediate level 
radioactive liquids since 1954. One of the tanks was taken out of service in 
1964. Team members scanned the area with a magnetometer to ensure that tanks 
were not hit during augering. If a grid segment selected was near a positive 
reading, the next grid was substituted. 

The Sampling Team was briefed on the protective equipment to be used. Surface 
readings were 2 to 10 mR/hr. Subsurface readings were suspected to increase. 
contamination was expected to be less than 20,000 dpm/crn*. The team dressed 
out at 1230. The Health Physicist technician performed a beta/gamma scan of 
the sample area. The highest readings were found near the concrete block (20 
mR/h). Most readings were between 0.5 and 5.5 mR/h. Surface readings at each 
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sample location were recorded on the DOE Environmental Survey Sample Log 
Sheets under "Field Observations." At 1300, sampling began at grid 50. 
Radioactivrty was 0.2 mR/hr at the surface. Sample IN824036 was collected at 
the 1 to 2 ft depth at 1430 and composited. Sample IN824069 was not collected 
at 5 to 7 ft because it was not possible with the tools provided and the area 
had a lot of subsurface fill/gravel. At grid 37, sample IN824025 was collected at 
1 to 2 ft at 1400 because a 1 to 3 ft sample was not possible due to hitting 
rock. Sample IN824058 was not collected from the 5 to 7 ft depth of grid 37 
for this reason. Radioactivity was 2 rnR/hr at the surface. At grid IO, sample 
IN824014 was taken from the 1 to 2 f t  depth at 1430 because a 1 to 3 ft sample 
was not possible due to rock. Sample IN824047 could not be collected from grid 

10 at the 5 to 7 ft depth because of equipment limitations. Radioactivity was 
0.5 mR/hr at the surface. 

Request 825: CFA-760 Pump Station Fuel Spil (Fig. 4 .9~ ) .  Three grab air 
samples (Sampling Method: Reference E4.5) were to be collected to determine 
whether the concentrations of volatile organics in the soil gas in the vicinity of 
CFA-623 were above detectable limits as an indication of whether residues from 
a fuel spill remain. 

In December 1978, a 60,000 gal. aboveground No. 1 fuel storage tank was 
inventoried and found to be full. The tank was next inventoried in March 1979 

and was found to contain only 5,000 gallons. Based on the amount of fuel used 
during the intervening time period, it is estimated that 45,000 gallons leaked 
from the tank. It is believed that the leak occurred from a hole that developed 
in an underground line leading from the tank. There were no signs of leaks 
above ground. No remedial action was undertaken at that time. In 1986, the 
tank was removed to allow for the construction of Building CFA-623/624. 

The Sampling Team arrived on-site at 0900 on 16JUN88. 
problems with the drill rig motor. 

The team experienced 
The rig finally began running at 1030. ihe 
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team drilled the hole for grid 33. The 
team began drilling the hole for grid 13 at approximately 1105. The auger hit 
something vesy hard at 2 ft, but the hole was finished at 1122. The TIP reading 
was 6.3 ppm. The team began drilling the hole for grid 53 at 1130, and hit a 
large rock 1 ft below the top of the asphalt. The hole was moved over 6 in. 
toward a metal building and drilling began at 1200. The drilling rig quit ruflning 
at 1224 because something was fouling the plug. The rig would not start up 
after the Sampling Team returned from lunch. The plant mechanic discovered 
that the head gasket was cracked on the rig. A decision was made to soil gas 
sample only the Wo holes that had been completed for this request. 

The TIP reading was 9.7 in the hole. 

Sample lN825015, collected at 1335 from grid 13, used Tenex Tube 1 at a rate of 
0.5 L sf air pulled through. Sample IN825026, collected at 1348 from grid 33, 
used Penex Tube 3 with 0.5 L of air pulled through. The air pump was 
standardized at 1 L/min. Samples were collected for 30 sec (500 mL). Sample 
IN825037 was not collected from grid 33 because of rig problems. 

Request 826: lCPP Tank Farm (Fig. 4 3 . ) .  Two grab soil samples and two 
vertical composites (Sampling Method: Reference E5.2.3) were to be collected 
from the ICPP tank farm area (Field Method: Reference E4.5.1 for temperature 
and E4.5.2 for pbl) to determine whether the concentrations of mercury and 
volatile organics in the soil at the ICPP tank farm were above reference 
concentrations. 

In a discussion with Lee Stevens of DOE HQ on 19JUL88, it was decided that 
the potential for incident due to a possible 200 R/hr source was high. Augering 
was judged to be tcm risky. The options, as identified in a radiological sampling 
procedure developed by ICPP, were to collect soil-gas by protae or use existing 
dry or wet wells. It was decided that the drive tube probe could not penetrate 
the overburden without stopping up the holes and that the best alternative was 
to sample soil-gas from the wet wells closest to the tank of interest (WM-183). 
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Soil gas was collected as an alternative to grab soil samples for analyses for 
volatiles. 

On 20JU188 the Sampling Team arrived at the ICPP Tank Farm at approximately 
1345. After badging and processing through security, the Sampling Team dressed 
in blue coveralls as prescribed by WiNCO. A RWP was present when the team 
went to the tank farm. 

Wells A-44, A-56, and A-52 were selected and opened on request by a Health 
Physicist. Well A-44 was opened, scanned for radiation, and a soil-gas sample 
tube placed in the 3 in. well at the 4 ft depth. Sample IN826016A was collected 
at 1451 using a Carbotrap 300 soil-gas tube (tube 9) for 4 min at 200 cc/min for 
a total volume of 800 cc. Sample IN826016B (tube 6) was collected at 1459 for 2 
min at 200 cc/rnin for a total volume of 400 cc. 

A total of three soil gas tubes were collected at Well A-56. Sample IN826027A 

(tube 4) was collected for 6 min at 200 cc/min for a total volume of 1200 cc. 
Sample IN8260278 (tube 17) was collected for 4 min at 200 cc for a total 
volume of 800 cc. Sample IN826027C (tube 5) was collected for 2 min at 200 cc 
for a total volume of 400 cc. 

At Well A-52, sample 1N826038A (tube 7) was collected for 2 rnin at 200 cc/min 
for a total of 400 cc. Sample IN8260388 (tube 8) was collected for 4 rnin at 
200 cc/min for a total volume of 800 cc. 

Samples lN826049A and IN0260496, used as trip blanks, were collected at 1540. 

A Carbotrap No. 11 was used for sample IN826049A and a No. 2 for 1N826049B. 

After sample collection, all carbotubes were radiation screened by the Health 
Physicist. All work was carried out by a special WINCO radiation procedure 
under guidance of a Safe Work permit. 

4-599 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Request 827: TFW/ETR Cooling Tower Basin (fig. 4.9e.). A total of 64 grab 
soil samples (Sampling Method: Reference €5.2.3) were to be collected with a 
split spoon to determine if chromium (total and hexavalent) was present above 
detection limits within the subsurface sails adjacent to the old F T R  cooling 
tower basin (Field Method: Reference E4.5.1 for temperature and E4.5.2 for pH). 

The cooling tower basin, 27Q ft long by 60 ft wide and 6 ft deep, was 
constructed of concrete with expansion joints at given section lengths. 
Significant amounts of cooling water were lost from the E 3 R  bawer due to 
evaporation. Wind-blown losses were deposited on the ground downwind of the 
towes basin structure. 

The Sampling Team arrived at the site on 15JUU8 at approximately 1245 and 
was processed through security. The weather was clear, winds were gusting to 
15 mph, and the temperature was approximately 87OF. The team's TRA 
operations escort directed the team to the cooling tower basin. There were two 
areas of interest: 1) the perimeter of the basin adjacent to the basin expansion 
joints, and 2) the prevalent wind directions outward from the cooling tower. 

The Sampling Team located and numbered the expansion joints in the basin and 
then -selected *four joints at random for sampling as well as two areas adjacent 
to the joints on the north side of the basin and two areas adjacent to the joints 
on the south side of the basin. The area was surveyed (riser pipes, return cold 
water pipes, etc.) and pin flags were placed at four locations for augering. 
Although the INEL Sampling and Analysis Plan indicated several expansion joints 
in the basin, only four were found. Two on the eastern half of the basin were 
selected for sampling. Although the overall sample population was reduced 
following a discussion between the Assistant Sampling Team Leader and Lee 
Stevens of DOE HQ, the revised sampling plan would determine the potential for 
any hexavalent chromium transport. 
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In addition to the request for total chromium sample (aliquot A), a second 
ajiquot (aliquot 8) was refinquished to INEL personnel for hexavalent chromium 
determinations by diphenyl carbazide colormetric methods (holding time 24 hrs). 
No temperatures were recorded for samples because of the heat due to auger 
friction. 

Augering began at grid 33 at 1430. The medium was gravel and sand to the 
specified depth. The gravel ranged from approximately 0.5 cm to 10 cm in 
diameter. IN827437 at 1435 at 2.5 
dt; IN827471 at 1500 at 5.0 ft; IN827517 at 1502 at 7.5 f t ;  IN827551 at 1504 at 
10.0 ft; and IN3827595 at 1515 at 12.5 ft. Sample IN827631 was not collected at 
grid 33 because of auger refusal at 12.5 ft. 

Samples were taken from grid 33 as follows: 

Samples were taken from grid 34 as follows: IN827448 at 1524 at 1.5 ft; 
IN827482 at 1527 at 5.0 ft; IN827528 at 1538 at 7.5 f t ;  IN827562 at 1547 at 10.0 
ft; IN827608 at 1550 at 12.5 f t ;  and IN827642 at 1600 at 15.0 ft. QC rinsate 
sample IN827664 was collected at 1600. 

On 18JUL88, the Sampling Team arrived at 1000, checked in with their TRA 
Operations escort, and proceeded to the cooling tower basin. Skies were sunny, 
wind was 0 to 5 rnph out of the south, and the temperature was 75OF. Access 
to the drilling sites was prevented by a 5 ft fence. The TRA Operations escort 
had been notified on 15JUL88 that the fence needed to be taken down. At 
approximately 1045, the fence was taken down. The Sampling Team collected 
samples from grid 26 as follows: IN827415 at 1115 at 2.5 ft; IN827459 at 1121 
at 5.0 ft; IN827493 at 1128 at 7.5 ft; IN827539 at 1133 at 10.0 ft; and IN827573 
at 1245 at 12.5 ft. At 12.5 ft, the team encountered large gravel that was hard 

to drill. Because the auger met refusal at 15 ft, sample IN827619 was not 
collected. 
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At grid 32, sample IN827426 collected at 1252 at 2.5 ft had large gravel on the 
surface. Sample IN827460 was collected at 1310 at 5.0 ft, but the auger met 
refusal after collection at the 5 ft interval. A new hole was drilled 2.5 m south 
and 0.5 rn west of the original hole. Sample IN827506 was collected at 7.5 ft at 
the new location at 1329. When sample IN827540 was collected at 1340 at a 
depth of 10 ft, the 3 ft bit twisted off at the 10 ft depth. A backhoe was to 
be used to retrieve the bit on 19JUL88. Samples IN827584 and IN827620 were 
not collected because of refusal at 12.5 ft when the bit twisted off. 

On 19JUL88, the Sampling Team arrived at the TRA/E-IITR cooling tower basin at 
1230. Samples were to be collected northeast of the basin te, determine potential 
chromium deposition was from drift downwind and in a southwest direction 
represented upwind deposition. A single hole instead of the two holes requested 
at 50 m and a single hole instead of the three holes requested at I00 m were 
judged to be sufficient to detect any deposition and downward migration of the 
chromium in both the northeast and southwest azimuths. (Please see discussion 
for 15JUL.88 for additional information.) 

The team set up the rig for grid 36 at an arc 50 yards from the northeast 
corner. Sample lN827107, taken at 1620 at 2.5 ft, and sample lN827119, taken at 
1024 at 5.0 ft, had dirt and gravel in the mix. Sample lN827211, taken at 1059 
at 10 ft, had dirt and gravel in the mix. Because the auger was catching at 
about 7 ft, the team tried to move the auger to another area in the same grid 
and dug deeper. The new area read higher than 300 cps due to an enclosed 
fenced area about 10 ft away. The radiation reading for inside the area read 
greater than 5R on contact with crates of radioactive material. Sample 
lN827313, taken at 1116 at 15 ft, was described as gravel, dirt, and sand, with 
large gravel occasionally cutting the auger. The gravel size was 1/2 in. to 2 in. 

At grid 40, samples lN827028, IN827120, IN827222, and IN827324 were not 
collected due to auger refusals on 19JUM8 and 20JUL88. 
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At grid 10, the engine of the drill rig turned once and froze. There was a 
significant mechanical problem to be corrected before augering could be 
resumed. 

The rig was repaired and drilling resumed on 20JUl88 in grid 10, located at an 
arc 100 yds from the northeast corner. Sample IN827052, collected at 1507 at 
2.5 ft, consisted of a gravelly, dirt mix. The sample site was near underground 
utility lines with underground radioactive storage tanks. Sample IN8271 53, 
collected at 1!509 at 5 ft, consisted of a gravelly, dirt fill mix. Sample 
IN827255 was collected at 1510 at 10 ft. Sample lN827357, collected at 1517 at 
15 ft, consisted of gravel with very little dit-€ mix. 

At grid 8, at an arc 50 ft to the southwest, sample lN827039, taken at 1424 at 
2.5 ft, and sample 1N827131, taken at 1432 at 5 ft, were described as sandy and 
wet. Sample 1N827233, taken at 1444 at 18 ft, and sample lN827335, taken at 
1455 at 15 ft, were sandy. Sample location possibilities at 100 yds were in 
streets or subtended by buildings. QC rinsate sample IN827653 was collected at 
1510. 

Because of the reduction in sample population, samples lN827040, -062, -073, 

-368, -379, and -404 were not collected. 
-084, -095, -108, -142, -164, -175, -186, -197, -200, -244, -266, -277, -288, -302, 

4.14.2.2 Analytical Design 

Request 823: The field parameters requested for Request 823 were pH and 
temperature. The parameters analyzed inciuded ICP metals, AA mercury, and 
gamma scan. 
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Request 824: The field parameters requested for Request 824 were pH and 
temperature. The parameters analyzed included ICP metals and AA mercury. 

Request 825: The parameter analyzed for Request 825 was volatiles. 

Request 826: The field parameters measured for Request 826 were pH and 
temperature. The parameters to have been analyzed included AA mercury and 
volatiles. Because of conditions at the site, soil gas samples, rather than soil 
grab samples, were obtained. 

Request 827: The field parameters to be measured for Request 827 were pH and 
temperature. The parameter to be analyzed was chromium (hexavalent and total). 

4.14.3 field and Analytical Data 

Field Data: 

Request 823: Due to the smaller 

size of the impacted area, the number of segments was reduced to four from the 

original five. The four grids were 7, 19, 61, and 74. Only two depths were 

sampled from grid 7 (7-3 and 5-7 f t )  and auger refusal was encountered at 7 ft. 
The pH ranged from 7 to 8.7. Two shallow samples (1-3 f t )  showed pH readings 

of 7 and 7.4. With depth, the pH increased and, below the near-surface samples, 

the pH ranged frsm 7.7 to 8.1. PlD readings were also taken and values ranged 

from 0 to 15 ppm. The highest values were the 5-7 ft sample at grid 7 at 15 

ppm and the 15-1 7 ft sample at grid 61. The third highest reading was 3.9 in 

the 5-7 ft sample of grid 74. Remaining samples were 2.3 ppm or lower. 

The field data are presented in Table 4.3.9. 
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Request 824: The field data are presented in Table 4.3.9. Although the INEL 

Sampling and Analysis Pian requested pH and temperature measurements, these 

were not taken. Also three deeper samples (5-7 fi) were not collected. 

Request 025: The field data are presented in Table 4.3.9. Although no field 

measurement was requested, the table shows a PlD reading of 9.7 ppm. Field 

notes also record a PiD reading for sample IN825015 at 6.3 ppm at the 2 ft 

depth. 

Request 826: The field data are presented in Table 4.3.9. Although pH and 

temperature measurements were requested, the sampling plan was revised to 
obtain samples for volatile analysis by soil gas tubes in place of soils, and no 

measurements were made. Because of the risk of excessive radiation exposure if 

the tank were penetrated, no soil samples were obtained. 

Request 027: The field data are presented in Table 4.3.9. Although both pH and 

temperature were requested, only pH was determined because the heat from 

auguring resulted in erroneous sample temperatures. Four sites were selected to 

represent the expansion joint areas--two on the north side and two on the south 

side. The pH on the northside samples ranged from 6.9 to 7.9. In the northside 

samples the pH increased with depth for one sample (grid 26) and decreased with 

depth for the other (grid 32). in the southside samples, the pH ranged from 7.2 
to 7.9. In these samples the pH appeared to reach a maximum (7.9) at about the 

10 ft depth and decreased both above and below that zone. 

Prevailing wind directians were used for three samples; two in the northeast 

downwind direction--50 yards (grid 36) and 100 yards (grid YO); and one in the 

southwesterly upwind direction at 50 yds (grid 8). The samples taken 50 yards 

downwind showed a pH range from 7.8 to 8.3. For the samples taken upwind, 
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the pH ranged from 7-5 to 8.4.. 

pH with depth. No temperature readings were made. 

These samples show a tendency to increase in 

Field Data Evaluation: 

Request 823: Because the pH and $ID instruments were calibrated prior to 
taking field readings, the results are reliable. Temperature readings were not 
taken because of heating induced by the auguring. 

Request 824.- No field measurements were made. 

Request 825: No field measurements were requested. Because the PID 
instrument was calibrated prior to taking field measurements, the readings are 
reliable. 

Request 826: Soil samples were not collected because volatile samples were 
collected by soil gas tubes. Ne measurements were made of pH and temperature 
because no soil samples were collected. 

Request 827: 

readings are reliable. 
Because the pH instrument was calibrated prior to field use, the 

Analytical Data: 

Request 823: 

Metals. Analytical data for metals in soil are presented in Table 4.3.9. Of the 
22 metals detected, the following 4 metak of interest to the Survey were below 

the CRDL in all fourteen samples: antimony, arsenic, lead, and selenium. Of the 

metals of interest detected, barium ranged from 80 to 237 mg/kg; beryllium, 1.6 

to 2 mg/kg; cadmium, 0.74 ts 1.3 mg/kg; chromium, 14 to 35 mg/kg; copper, 9.1 
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to 28 mg/kg; mercury, 0.03 to 0.06 mg/kg; nickel, 16 to 39 mg/kg; silver, 1.5 to 

7.9 mg/kg; and zinc, 49 to 131 mg/kg. Only thallium was below the IDL and is, 

therefore, not listed in Table 4.3.9. 

Radiochemisiq- Radiochemical data are given in Table 4.3.9. Fourteen soil 

samples from the TMflSF PM-2A Tank Area were given a gamma scan. The 

following ranges of radionuclide concenttations in pCi/kg were found: naturally 

occurring potassium-40, 9,100 to 18,OOU; cobalt-6O, 0 to 240; aJrtd cesium- 137, 170 

to 120,000. Averages in pCi/kg were potassium-40, 12,000; cobalt-60, 58; and 

cesium- 137, 20,853. 

Request 824: 

Metals. Analytical data for metals in soil are presented in Table 4.3.9. Of the 

20 metals detected, the following 2 metals of interest to the Survey were below 

the CRDL in all three samples: lead and silver. Of the metals of interest 

detected, arsenic was 8.6 mg/kg; barium ranged from 127 to 186 mg/kg; 

beryllium, 1.7 to 1.8 mg/kg; cadmium, I to 1.1 mg/kg; chromium, 22 to 32 rng/kg; 

copper, 74 to 22 mg/kg; mercury, 0.08 to 0.72 mg/kg; nickel, 22 to 30 mg/kg; and 

zinc, 67 to 101 mg/kg. Toxic metals of interest not listed in Table 4.3.9 were 

below the IDL for the samples tested. 

Request 825: 

Volatile oraanics. Analytical results for volatile organic compounds are 
presented in Table 4.3.9. Fourteen volatile organic compounds were detected in 

one soil gas sample and 23 in the other soil gas sample for this request. 
Benzene, carbon tetrachloride, chlorobenzene, and 1, 1, 1 -trichloroethane were all 

detected below the detection limits in sample fN825026. A TIC (a 

trichlorofluoromethae) was also detected in that sample with an estimated 

concentration of 9400 ug/m3 of air sampled, and in the other sample at 720 
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ug/m3 of air sampled. 

both samples. 

ppb) and was also found in the method blank. 

samples with a maximum concentration of 460 ug/m3 of air sampled. 

Chloroform was detected below the detection limit in 

Methylene chloride was measured in both samples (380 and 840 

Toluene was measured in both 

Request 826: 

Volatile oraanics. Analytical results for volatile organic compounds are 

presented in Table 4.3.9. There were 2 volatiles detected in one of these soil 

gas samples, 3 volatiles in another, and 27 detected in the third sample. There 

were 25 volatiles detected in the corresponding field blank. The highest 

concentration of any volatile organic compound in these samples was 75,000 

ug/m3 of air sampled of acetone in sample lN826027. Chloroform was detected 

at 200 ug/m3 of air sampled in one sample and was below the detection limit in 

the field blank. Ethylbenzene was detected below the detection limit in one 

sample? and at 740 ug/m3 of air sampled in the field blank. Methylene chloride 

was detected at 7700 ug/m3 of air sampled in sample IN826027 and at 7800 ug/m3 

of air sampled in the field blank. Methylene chloride was also detected in the 

method blank- Toluene was detected at 7580 ug/m3 of air sampled in sample 

IN826027 and at 7700 ug/m3 of air sampled in the field blank. The field blank 

also had 39 ug/m3 of air sampled of 7,7,7-trichloroethane, as compared with 38 

ug/m3 of air' sampled in sample 1N826027. The highest concentration of any TIC 

was 70,000 ug/m3 of air sampled of trichlorofluoromethane in the field blank. 

Request 827: 

Metals. (TR.A,/ETR Cooling Tower Basin Expansion Joints North Side)- 

Analytical data for metals in soil are presented in Table 4.3.9. The INEL 

Sampling and Analysis Plan requested only total chromium and hexavalent 

chromiwm. Of the 19 metals detected, silver was the only metal of interest to 

the Survey below the CRDb in all nine samples. Of the metals of interest 
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detected, antimony was 10 mg/kg; barium ranged from 105 to 274 mg/kg; 

beryllium, 1.2 to 1.4 mg/kg; cadmium, 0.72 to 1.9 mg/kg; chromium, 50 to 1630 

mg/kg; copper, 17 to 264 mg/kg; lead, 44 to 55 mg/kg; nickel, 21 to 32 mg/kg; 
and zinc, 78 to 1490 mg/kg. 

(T./mR Cooling Tower Basin Expansion Joints South Side) - Analytical data 

for mt?falS in soil are presented in Table 4.3.9. Of the 18 metals detected, the 

following 2 metals of interest to the Survey were below the CRDL in all eleven 

samples: lead and silver. Of the metals of interest detected, barium ranged 

from 173 to 257 mg/kg; beryllium, 1 to 7.6 mg/kg; cadmium was 0.81 mg/kg; 

chromium ranged from 20 to 68 mg/kg; copper, 13 to 21 mg/kg; nickel, 16 to 26 

mg/kg; and zinc, 38 to 79 mg/kg. 

(TRA/ETR Cooling Power Basin Northeast Wind Direction 100 Yds) - Analytical 

data for metals in soil are presented in Table 4.3.9. Of the 78 metals detected, 

the following 2 metals of interest to the Survey were below the CRDL in all 

four samples: cadmium and lead. Of the metals of interest detected, barium 

ranged from 60 to 770 mg/kg; beryllium, 1 to 1.2 mg/kg; chromium, 21 to 30 

mg/kg; copper, 9.8 to 22 mg/kg; nickel, 18 to 21 mg/kg; silver was 1.7 mg/kg; 

and zinc ranged from 31 to 74 mg/kg. 

(TRA/ETR Cooling Tower Basin Northeast Wind Direciion 50 Yds) - Analytical 

data for metals in soil are presented in Table 4.3.9. Of the 18 metals detected, 

the following 3 metals of interest to the Survey were below the CRDL in all 

four samples: cadmium, lead, and silver. Of the metals of interest detected, 

barium ranged from 77 to 157 mg/kg; beryllium, 1.1 to 1.2 mg/kg; chromium, 17 

to 28 mg/kg; copper, 15 to 24 mg/kg; nickel, 16 to 22 mg,/kg; and zinc, 39 to 83 

mg/kg. 

(TRA/ETR Cooling Tower Basin Southwest Wind Direction 50 Yds) - Analytical 

data for metals in soil are presented in Table 4.3.9. Of the 18 metals detected, 
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the following 3 metals of interest to the Survey were below the CRDL in all 

four samples: cadmium, lead, and silver. Of the metals of interest detected, 

barium ranged from 115 to 21 I mg/kg; beryllium, I to 1.5 mg/kg; chromium, 15 

ta 24 mg/kg copper, 13 to 18 mg/kg; nickel, 76 to 21 mg/kg; and zinc, 36 to 72 

mi?/%?- 

Toxic metals of interest not listed in Table 4.3.9 were below the IDL for the 

samples tesfed. 

Metals. Nine metals of interest--barium, beryllium, cadmium, chromium, copper, 
mercury, nickel, silver, and zinc--were detected abave either the CRDL or the 
IBb 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, radiological data are considered 
reliable. 

Request 824: 

Metals. Nine metals of interest--arsenic, barium, beryllium, cadmium, chromium, 
copper, mercury, nickel, and zinc--were detected above the CRDL or the IDL for 
this request. 
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Request 825: 

Volatile ora anic3. Benzene, carbon tetrachloride, chlorobenzene, and 1 , 1 ,l - 
trichioroethane were all detected below the detection limits in one sample. 
Chloroform was detected below the detection limit in both samples. Methylene 
chloride was measured in both samples and was also found in the blank. Toluene 
was measured in both samples. Trichlorofluoromethane was tentatively identified 
in estimated concentrations in excess of 500 ug/m3 of air sampled in both 
sampfes. 

Request 826: 

Volatile oraanics. The highest concentration was 15,000 ug/m3 of air sampled of 
acetone in sample IN826027. Chloroform was detected at 200 ug/m3 of air 
sampled in one sample and below the detection limit in the field blank. 
Ethylbenzene, methylene chloride, toluene, and 1,1,1 -trichloroethane were 
detected in sample IN826027 and in the field blank. Methylene chloride was ais0 
in the method bank. The highest concentration of any TIC was 10,000 ug/m3 of 
air sampled of trichlorofluoromethane in the field blank. 

Request 827: 

Metals. F R A / t 7 R  Cooling Tower Basin Expansion Joints North Side) - Nine 
metals of interest-antimony, barium, beryllium, cadmium, chromium, copper, lead, 
nickel, and zinc--were detected above either the CRDL or the IDL for this 
request. 

(TRA/ETR Cooling Tower Basin Expansion Joints South Side) - Seven metals of 
interest--barium, beryllium, cadmium, chromium, copper, nickel, and zinc--were 
detected above either the CRDL or the IDL for this request. 
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(TPRA/ETR Cooling Tower Basin Northeast Wind Direction 100 Yds) - Seven 
metals of interest--barium, beryllium, chromium, copper, nickel, silver, and zinc-- 
were detected above either the CRBL or the IDL for this request. 

(lXA/ETR Coaling Tower Basin Northeast Wind Direction 50 Yds) - Six metals of 
interest-barium, beryllium, chromium, copper, nickel, and zinc--were detected 
above either the CWDL or the IDL for this request. 

(TRA/ETR Cooling Tower Basin Southwest Wind Bisection 50 Yds) - Six metals of 
interest--barium, beryllium, chromium, capper, nickel, and zinc--were detected 
above either the CRBL or the ID%, for this request. 

Note: Hexavalent chromium analyses were unreliable and not reported. 

4.14.4 LirnWisns and Qualitiffcations 

Data Quality Level: 

Request 823: 

bevel I .  The overall analytical Quality Level is I. 
The sampling design and field sampling were both rated Quality 

Request 824: 
is rated Quality Level I I .  The overall analytical Quality Level rating is I. 

The sampling design is rated Quality Level I. The field sampling 

Request 825: 

The overall analytical Quality bevel rating is I I .  

The sampling design and field sampling are rated Quality Level I. 

Request 826: 
is rated Quality Level I. The overall analytical Quality Level rating is Ill. 

The sampling design is rated Quality Level 11. The field sampling 
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Request 827: The sampling design and field sampling Quality Levels are 1. The 
overail analytical Quaiity Level is 111. 

Field Data: 

Request 823: Both the design and the sampling are rated Quality Level 1. 

R e q u e s t  824: The sampling team did not measure the requested pH and 
temperature of the samples. The field notes also state that two of the deeper 
samples could not be obtained because of the limitations of the sampling tool. 
For these reasons, the field sampling is rated Quality Level 11. 

Request 825: Both the design and the sampling are rated Quality Level 1. 

Request 826: The design was rated Quality Level il because insufficient 
attention was paid to the potential for accidental exposure from the sampling 
operations of the high level tank farm. This request should best be handled 
using remote controlled operations and with prescribed safety and health 
precau~ons. 

Request 827: Both the design and the field sampling were rated Quality Level I .  
me number of samples were reduced from the INEL Sampling and Analysis Plan 
through consuitation with the Survey team representative.) 

Request 823: 

Metals. Analytical results for ICP metals were Quality Level I except for 
antimony and lead at Quality Level 111. Analytical results far AA metals were 
Quality Level I. For antimony, the calibration verification result was less than 
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90% and the element was not detected in the sample. For lead, the positive 
value for the solid LCS was outside the lower control limit, indicating the 
possibility of a false negative. 

Radiochemistry. All data are Quality bevel I. 

Request 824: 

Metals. Analytical results for lC,P metals were Quality Level I. Analytical 
results for AA metals were Quality Bevel I. 

Volatile oraanics. The data Quality bevel is Ill because the holding time was 
exceeded and conventional quality control (matrix spike, matrix spike duplicate, 
surrogate additions) could not be used with this type of sample soil gas). 
Although these data were determined as being of Quality Level Ill, data for 
compounds above the CRDL (except for methylene chloride in the samples) and 
for the known TICS (except for hexamethyl disiloxane) were deemed in the case 
narrative to be usable. Specifically identified TIC data have a Quality Level of 
II, whereas all unknown TIC data are assigned a Quality Level of Ill. 

Request 826: 

Volatile sraanics. The data Quality bevel is I l l  because the holding time was 
exceeded and conventional quality control (matrix spike, matrix spike duplicate, 
surrogate additions) could not be used with this type of sample (Le., soil gas). 
Although these data were determined as being of Quality Level Ill, data far 
compounds above the CRDL (except for methylene chloride samples IN826049 and 
IN826027) and for the known TICS (except for hexamethyl disiloxane) were 
deemed in the case narrative to be usable. Specifically identified TIC data have 
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a Quality Level of II, whereas all unknown TIC data are assigned a Quality Level 
of 111. 

Request 827: 

Metals. (TRA/€TR Cooling Tower Basin Expansion Joints North Side)- 
’ Analytical results for ICP metals were Quality Level 1 except for antimony, lead, 

and zinc at Quality Level 111. For antimony, the percent recovery for spike was 
less tRan 30% and the repoated sampling results are less than the IDL, indicating 
severe analytical deficiencies. For lead, the positive value for the solid 

- Laboratory Control Sample was outside the lower control limit, indicating the 
possibility of a false negative. For zinc, positive values were observed in the 
calibration blank that are greater than the CRDC. This is indicative of severe 
analytical deficiencies. 

(TRA/€TR Cooling Tower Basin Expansion Joints South Side) - Analytical results 
for ICP metals were Quality Level 1 except for antimony, lead, and zinc at 
Quality Level 111. For antimony, the percent recovery for spike was less than 
30% and the reported sampling results are less than the IDL, indicating severe 
analyticaJ deficiencies. For lead, the positive value for the solid LCS was 
outside the lower control limit, indicating the possibility of a false negative. 
For zinc, positive values were observed in the calibration blank that are greater 
than the CROL This is indicative of severe analytical deficiencies. 

(TRA/tlR Cooling Tower Basin Northeast Wind Direction 100 Yds.) - For samples 
IN827051 and -255, analytical results for ICP metals were Quality Level I except 
for antimony at Quality Level II. For antimony, the percent recovery for spikes 
falls within the range 30 to 74% and the reported sample result is positive. The 
possibility for a false negative exists. 
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For sample lN827357, analytical results for ICP metals were Quality Level I 
except for antimony and lead at Quality Level 111. For antimony, the percent 
recovery far spike was less than 30% and the reported sampling results are less 
than the IBL, indicating severe analytical deficiencies. For lead, the positive 
value for the solid LCS was outside the lower control limit, indicating the 
possibility of a false negative. 

(TRA/RW Cooling Tawer Basin Northeast Wind Direction 50 Yds.) - For samples 
IN827017 and -211, analytical results for 168 metals were Quality Level I except 
for antimony at Quality Level II. For antimony, the percent recovery for spikes 
falls within the range 3Q to 74%, and the reported sample result is positive. The 
possibility for a false negative exists. 

For sample lN827313, analytical results far ICP metals were Quality Level I 
except for antimony and lead at Quality Level 111. For antimony, the percent 
recovery for spike was less than 30% and the reported sampling results are less 
than the IDL, indicating severe analytical deficiencies. For lead, the positive 
value for the solid LCS was outside the lower control limit, indicating the 
possibility of a false negative. 

(TRA/tTR Cooling Tower Basin Southwest Wind Direction 50 Yds) - For samples 
IN827039 and -233, analytical results for ICP metals were Quality Level I except 
for antimony at Quality Level II. For antimony, the percent recovery for spikes 
falls within the range 30 to 74% and the reported sample result is positive. The 
possibility for a false negative exists. 

For sample lN827335, analytical results for ICP metals were Quality Level I 

except for antimony and lead at Quality Level Ill. For antimony, the percent 
recovery for spike was less than 30% and the reported sampling results were less 
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than the IDL, indicating severe analytical deficiencies. For lead, the positive 
value for the solid LCS was outside the lower control limit, indicating the 

possibility of a false negative. 
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Enviranmental Problem: 9 
Reauee  Number: 823 

Note 
A r e m v i  ded 
into a 100 
segment grid 
(10 x 10). 
Each cel l  was 
20 x 1s ft. 

lad 
\ (Gdd ;;3 

IN823013 
IN823068 
IN8231 15 
IN823160 

r’ 
IN823035 
IN823080 

(Grid IN823137 
IN823482 

Appmxlmate 
locatlon of 
underground tanks 

, (Grid I S )  
IN823024 
IN823079 
IN823126 
IN98231 71 

Figure 4.9a. TAN/TSF PM-2A Tank Area (Request 823) 
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Environmental Problem: 9 
RequestNumber. 824 

Buildfng 
TAN633 

Buildlng 
TAW07 

Figure 4.9b. TAN/TSF Intermediate Level Waste Disposal Area (Request 824) 
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Environmental Problem 9 
Request Number: 825 

Grid l ayout  
not avai 1 ab1 e 

Figure 4 . 9 ~ .  CFA Pump Station Fuel Spill Area (Request 825) 
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Environmental Problem: 9 
Request Number: 826 

wetweilA-44 

Underground 
tanlltt 

Figure 4.9d. ICPP Tank Farm Area (Request 826) 
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Environmental Problem: 9 
Request Number: 827 

Grid 26 
rNgnPf5  
IN82745 9 
IN827493 
I N827539 

cdd- 

Grid 32 
I’RZTZ!6 
I N827460 
IN827506 
IN827540 

f N 

Grid 10 

I N827 15 3 
IN827255 

IK82T(151 

IN827357 
Grid 36 

IN8271 19 
IN827211 

Figure 4.9e. TRA/%TR Cooling Tower Basin (Request 827) 
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S&A REQUESTI 6123 
LOCATIONi T A W T S F  PM-ZA TANK AREA 
HEDIUMz SOIL 

F I E L D  SAMP NO1 
F I W P I D  CPEl 
BH ( U N I T S )  

TS SAMP NOI 

PH ( U N I T S )  

P SAHP NO: 
I METALS, INCLUDING CR+6 SDG ti01 
cn (MG/KG) TYPE a 
p ALUMINUM N 

AEITIMDNY 
ARSENIC 
BARIUM 
BERYLL I U H  
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
VAMADIUM 
Z I N C  

w- 
7.4 a 

ww 
7 . 8  9 . 8  

I N 8 2 3 0 1 3 A  IN61230138 
Isd823013A IW816116H -- 

7.2 UN 
13 B 
91 

1.6  E 
0.6 B 

1 5 6 0 0 0  
17 

8 . 0 3  B 

3 l e  5 
11 N* 

10300 
5 . 5  If 

1 1 0 8 0  
215 

18 

7 , 2  u 
0 . 8 6  u 

24  M 
25  E 
52 

8.2 7 . 9  

XN823013B I N 8 2 3 0 2 4 A  
IW8168118K LN823OP3A 
GRBB- 

Q.03 B 

- 
7 .% 

v 
8 . 1  

3079 

7 .7 
9 . 4  

m 3 1 7 1  
P “ 5  
7 . 9  

I N 8 2 5 0 2 4 B  
1N816116H + 

6.9 Ubi 
1 4  tl 
80 
1.7 E 

0 . 9 6  
182800 

15 
3 .6  B 
9 .1  ME 

4 . 1  M 
11100 

179 

16 

4.9 u 
1.1 B 

23 111 
23 E 
49 

8890 

I N 8 2 3 0 2 4 8  
IMb16116K - 

1608  
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588 REQUEST1 8 2 3  
LOCATION8 TAWTSF PM-2A TANK AREA 

UMI SOIL 

METALS, INCLUDING CRt6 
(MWKG) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERY LL IUM 
CADMIUM 
CALCIUM 
CHROM f Ubf 
COBALT 
COPPER 
IRQN 
LEAD 

f MAGNESIUM 
MANGANESE 
MERCURY 

u7 NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUfl 
VANADIUfl 
ZINC 

SAHP NQa 
SDO NO1 
TYPE I 

SAHP NO8 

TYPE I 
NETALSI YNCLUDINQ CRt6 SDO NOi 

ALUMINU 
ANTIMONY 
ARSENIC 
BARIUM 

COBALT 
COPPER 
IRON-.. 
LEAD 
MAG N E S I UM 
MANGANESE 

IN823035A I N 8 2 3 0 3 5 8  
I N 8 2 3 0 1  3A I N 8 1 6  116M 

-Ym- 
7..2 MN 

1 4  B 
91 

1.7 e 

0 . 0 3  

9.74 
f 7 1 0 0 0  

14  
3.2 B 
11 blr 

8590 
5.1 B 

19300 
190 

1 7  

7.2 M 
4.86 II 

2 4  M 
2 4  E 
52 

I N8 2 306 8A I NU 23068 B 
IN82301 3A I N 8 1 6 1  16H -+ 

7 . 4  UN 
9.2 B 
1 7 1  -. - 
1 . 8  E 
0 . 8  

94800 
27 

7 . 3  B 
26 NU 

22700  
9.2 B 

12400 
425 

XN823035B IN823057A I N 8 2 3 9 5 7 8  IN823057B 
XN816114K IN82JOlSA IN816116H IN816116K ---- 

7 . 4  UN 
9.8 B 
1 3 7  
1.8 E 

1 4 4 0 0 0  
20 

5.2 B 
1 6  NS 

1 4 0 0 0  
7.1 8 

0.82 

1 6 0 0  

1 0 8 0 0  - 
38 9 

0 . 0 3  B 
2 4  

7 . 4  u 
1.1 B 
25 U 
28 E 
7 5  

2100 

I N 8 2 3 0 6 8 8  IN823079A I N 8 2 3 0 7 9 8  IN823079B 
IN816116K IN82J013A XN816116H IN816116K ---- 

7 UN 
1 4  B 

1 0 1  
1 . 8  E 

0 .78  
183000 

19 
318 B 

12 N+ 
1 0 9 0 0  

4.3 B 

210  
i o 6 0 0  



TABLE 4 . 3 . 9  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 9 DRAFT DO NOT C I T E  
S P I L L S  

SAflP 6191 I N 8 2 3 0 6 8 A  I N 8 2 3 0 6 8 B  I N 8 2 3 0 6 8 8  I N 8 2 3 0 7 9 A  I H 8 2 3 0 7 9 B  I M 8 2 3 0 7 9 B  
METALS, INCLUDINQ CR+6 SDG NOS fN8230113A I N 8 1 6 1 3 6 H  IN816116K I N 8 2 3 0 P 3 A  IN81611664 I N 8 3 6 1 1 6 K  

[ M W K G )  TYPE t 

1% 

0.85  B 

MERCURY 
NICKEL 31 
BQTASS I U M  
SELENIUM 7 . 4  M 
SILVER 1.2 I 

25 U 
41 E 

SODIUM 
VANADX Uld 
Z I N C  a2 

2100 4 4 0 0  
7 M  

24 u 
29 E 
56 

METALS, XNCLUDINQ C R t 6  
(MWKG) 

P 
I ALILIM1NUI.a 

ANTIMONY 
ARSENIC 
BARIUH 
BERYL L I U M  
CADMfUld 
CAb CIUW 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNES LUM 
MANGANESE 
MERCURY 
NICKEL 
POT ASS I UM 
S EL EN I UM 
SILVER 
SODIUM 
VANADIUM 
Z I N C  

SAMP N O ,  I N 8 2 3 0 8 B A  IN8230808 
SDG NOS I N 1 2 3 0 1 3 A  I N 8 1 6 1 1 6 H  
TYPE I -@%-m-- 

7.4 MN 
8.9 U 
211 

2 E  
9 .95  

78700 
35 

2 5  NK 
22008 

14 B 
131100 
44 0 

8.4 

0 . 0 5  B 
35 

7 . 4  U 
1 . 2  B 

25 u 
59 E 

131 

IN8230808 BN823104A I N 8 2 3 1 0 4 B  It48231048 
I N 8 1 6 1 1 6 K  f N 8 2 3 0 1 3 A  I M 8 1 6 1 1 6 H  I N 8 1 6 1 1 6 K  

-aaap__.lig+BBBk-- 7 . 3  UN 

8 . 8  M 
225 

2 E  
8.93  

74100 
33 

27 Ng 
23100 

1 6  B 
13300 

525 

3 4  

7 .3  U 
1.5 
25 bl 
53 E 

]LO1 

8 . 8  

3800 3 6 0 0  

i- 

0 . 0 6  
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SUA REQUEST: 823 
LOCATIOM: TAN/TSF PM-ZA TANK AREA 

t SOIL 

SAMP NO1 
SDO NOI 
TYPE I 

IN8231 26A 
IN82301 3A - 

0 . 0 3  B 

IN8231 268 
IN806012C 

Y#m--- 
4 UN 

20 n 
126 
1.8 E 

0.99 
170000 

22 E 
18 

14800 
11 II 

11300 
452 E 

23 

5.7 n 

B U  
0.97 B 
824 

30 E 
73 

IN823126B 
IN806012K - 

2280 

IN823137A 
IN82301 3A 
nRBB 

0.05 

IN8231378 
IN806012C - 

6.4 UN 
19  B 

180 
1.9 E 

I 
104000 

26 E 
7 .? 

23 
19600 

18 B 
12700 

543 E 
30 

8.8 U 
1.6 
619 B 

41 E 
94 

IN8231378 
IN806012K 
GRAB 

3000 

SAMP WOI IN823159A IN8231598 IN8231598 IN823171A IN123171 l  IN8231718 
METALS, INCLUDING CRt6 SMi NO1 IN823013A IN806012C IN806B12K IN823013A INS06012C fN806012K ------ (MO/KG) TYPE I 

ALUM I NU13 
AHTIMONY 4 . 3  UN 6.4 BN 
AR S EN 1 C 1 4  B 18 B 
BARIUM 237 202 
BERYLLIUM 2 E  2 E  
CADMIUM 1.2 1 . 2  
CALCIUM 77000 1 io000 
CHROMIUM 34 E 3 1  E 
COBALT 9.5 8.4 
COPPER 28 26 
IRON 24200 21700 
LEAD 19 B 18 B 
WAGtlES I UM 13300 12400 
MANGANESE 637 E 597 E 
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S8A REQUEST1 8 2 3  
LOCATIONi TANITSF PM-2A TAWK AREA 

I SOIL 

SAMP NO4 IN823013C IN823024C IN823035C IN823057C IN823068C IN823079C 
SDG NO8 L L 1 8 7 8 5  1118785  LLL8785  1 1 1 8 7 8 5  LL1878S 11 L 8785 

1 5 0 0 0  120000  9400 1500  9800 45000 

RAD1 OCHEMI STRY 

+-riaaB87 -%EBb$fo-_ (PCI/JGD, TYPE1 
CO-6 0 
CS-137 
K-40 1 0 0 0 0  9100 11e00 1 0 0 0 0  1 1 0 0 0  12000 

SAMP NO0 IN823080C IN823104C IH823126C IN823137C IN823159C IN823171C 

TYPE I 
1118785 

3400 1 9 0  32000 

RADIDCHEHISTRY SDO NO t l L L 8 7 8 5  LL18785 CLL8785 LLL8785  L118785  
PBBe*oo liBBh,l-B1T- % 5iBA8 7 0  U IiBaa160 

CS-137 7 5 0 0  1 7 0  46000  
K-40 

( pc I /m ) 
60-60 

1 4 0 0 0  i aooo  1 0 0 0 0  1 2 0 0 0  13000  1 2 0 0 0  

SAMP NOi LN823f62C IN823206C 
RADIOCHEMISTRY SDG N o t  LLL8785  LL18785  

CO-60 
CS-137 1 7 0 0  2 9 0  
K-40 13000 14000  

f 
(r, 
N 
\D ( P U / K G D I  TYPE I 

SAMP NOi LN823f62C IN823206C 
RADIOCHEMISTRY SDG N o t  LLL8785  LL18785  

CO-60 
CS-137 1 7 0 0  2 9 0  
K-40 13000 14000  

f 
(r, 
N 
\D ( P U / K G D I  TYPE I 

S8A REQUESTS 8 2 4  
LOCATION: TAN/fSF INTERNEDIATE LEVEL MASTE DISPOSAL AREA 
m U M :  SOIL 

METALS, INCLUDING CR+S 
(HG/KG 1 

ALUMINUM 
ARSENIC 
BARIUM 
BERYL L IUW 
CADMIUM 

SAMP NOi 
SDO NOI 
TYPE t 

I N8 24 0 14A 
I N3010 12C 
IjRAB 

I N 8 2 4 0 1 4 8  
1 tl SO 1 0 1 2D 

!9th--- 
8.6 
127 W 
1 .7  

1 

I N 8 2 4  0 14B 
IN301012K 
QRAb 

I N 8 2 4  025A 
fN301012C 
GRBI 

SAMP NOi IN824014A I N 8 2 4 0 1 4 8  IN824014B IN824025A I N 8 2 4 0 2 5 8  I N 8 2 4 0 2 5 8  
METALS, INCLUDING CR+S SDO NO1 IN301012C I t lS01012D IN301012K fN301012C fN301012D fN301012K 

(HG/KG 1 TYPE t , 
ALUMINUM 
ARSENIC 8.6 8.6 U 
BARIUM 127 W 1 8 6  N BERYL L IUW 

CALCIUM i 4 a o o o  3t 92300  S 
CHROMIUM 2 2  3 2  
COBALT 4.9 B 7 B  

1.7  1 .a 
CA DM1 UM 1 1.1 i 4 a o o o  3t 

2 2  
4.9 B 

I N 8 2 4 0 2 5 8  
fN301012D 

8.6 U 
1 8 6  N 
1 .a 
1.1 

92300  S 
3 2  

7 B  

I N 8 2 4 0 2 5 8  
fN301012K 
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TABLE 4.3.9 AtIALYTICAL DATA SUMMARY BY MEDIUW FOR ENVIRONMENTAL PROBLEM 9 DRAFT DO NOT C I T E  
SPILLS 

LOCATIONI CFA-760 PUMP Sl ATION FUEL SPILL 
BEDIUMi A I R  

SOIL Q A S  

ETHYL BENZEME 
r;iEiHYI EWE-CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
XYLENE (TOTAL) 
l,l,l-TRJCHLDROETHAHE 
2-BUTANONE 
4-llE1 HYL -2-PEHTANONE 
f HEXANE(l7.85) 
f HEXANE( 1 7 - 8 6  ) 

TRICHlOROFlUOROMEfHANE( 
T R f CHL OR OF1 UOROHETHANE( 

X UNK#OtUl( 11 .7 I 1 
K UNKROMH( 1 2 . 5  5 1 
X UNKHOIJ11( 1 3.25  1 
f UNKNOWN( 15.92 1 
X tlNKEIOtWt 16.27 ) 
f UNKNOCtN(J8.70) 

UtiKNOllNt 19.59 1 
f lJNKtiOlJN(20.78 1 

UtIKWOIJW(21 .32) 
f UNKNOWH(21.37) 
% UNKNOtINf 21 .17 )  
f UNKNOldN(23.35) 

UbtKNOWN( 24.54 
f UNKNOWN(24.84) 

$AMP NOI 
SDO NO1 - TYPE1 

7.60) 
8 .05 )  

IN625015A 
I N 8 9  306 4A 

24 U 
25 U 
25 U 
14 J 
25 u 

300 B 
25 0 
6 4  
25 U 

- 
25 u 
50 U 
50 u 
10 J 

7 4 9  J 
58 J 

9 J  
2 5  

4 5  
6 5  

ti? J 

16 J 

95 J 

IM825026A 
I N8 O3064A 

24 J 
10 J 
25 J 
8 J  
J6 

840 I) 
1 7  J 

46 8 
5 J  

23 J 
339 
240 

27 J 

9400 J 

- 
54 J 

15 J 
I 4  J 

45 J 
7 1  J 

42 J 
20 J 

22 J 
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TABLE 4.3.9 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEH 9 DRAFT DO NOT C I T E  
S P I L L S  

S&A REQUEST1 827 
LOCATION: TRAfETR COOLING TOWER B A S I N  
~ ~ E R X U H I  S U S A C E  WATER 

SAHP NO1 
METALS, INCLUDING C R t 6  SD6 NOI 

( UGfL 1 TYPE I 
A L UMI  NUM 
BARIUEO 
BERYLLIUM 
CALCIUN 

MANGANESE 
POTASSIUM 
SODIUM 
VAN A D I UM 
Z I N C  

J N 8 2 7 6 5 3 A  
I N 5 0 3 0 5 0 0  

6 1  B 
2.3 B 

59780 
18 
13 6 

1 0 3  
21900 

3.2 B 

- 
18800 

338 
17 B 

3400 B 

I N8 276 6 4 A 
IN5030500 

12 b 
0 . 3  u 

1260 B 
6.2 6 

49  
237 
201 B 
6 . 4  E 
200 u 

4 u  
78 

- I N 8 2 7 6 6  4A 
fN503050K 
iZlNSATE 

100 

S8A REQUEST: 827 
LOCATIOM: TRAfETR COOLING TOWER B A S I N  EXPANSION J O I N T S  NORTH SIDE 

PH ( U N I T S )  No' * + lflpz;1498- -- -Ty- 

SAMP NO1 I N 8 2 7 4 1 5 A  I N 8 2 7 4 1 5 A  I N 8 2 7 4 2 6 A  I N 8 2 7 4 2 6 A  I N 8 2 7 4 5 9 A  I N 8 2 7 4 5 9 A  
METALS, INCLUDING C R t 6  SDG NOt I N 8 2 7 3 1 3 A  I N 8 2 7 3 1 3 K  I N 8 2 7 3 1 3 A  I N 8 2 7 J I S K  I N 8 2 7 3 1 3 A  I N 8 2 7 3 1 3 K  ------ (MG/KGI TYPE I 

A 1  UMINUM 
ANTIMONY 1 0  N 7 .1  UN 6 .8  UN 
BARIUH 440 26 3 2 0 7  
BERYL L I UM 1 . 4  1.2 1.1 
CADMIUM 1.9 0 . 6 3  E 0 . 7 7  
C A L C I Ut4 40300 51200 20200 
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TABLE 4.3.9 ANALYTICAL DATA SUnMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 9 DRAFT DO NOT C I T E  
SPILLS 

SBR REQUEST, 827 
LOCATION: TRWETR COOLING TOWER BASIN EXPANSION JOINTS NORTH S IDE 
=Ut41 SOIL 

SAMP NO I IN827539A IN827539A IN827540A IN827540A IN827573A IN827573A 
METALS, INCLUDINO CR+6 SDO NO1 IN827313A IN827313K IW827313A IN827313K fN827313A IM827313K *----- [ MG/AG) TYPE s 

AL UHI NUM 
ANT IMQNY 1 . 1  UN 1 . 5  UN 6.9 UN 
BARIUM 203 180 232 
BERYL I. I UM 1 .2  1.2 
CADMIUM 8.9 0.87 
CALCIUM 30100 26609 
CHROMIUM 295 317 
COBALT 7 . 7  9 . 1  
COPPER 7 8  63 
I RON 21600 36800 
LEAD 20 B I? B 
MAGNESIUH 5880 5390 
MANGANESE 356 e 346 E 
NICKEL 25 24 32 

0 . 9 7  B 0.9 u 0 .85  B 
363 6 360 8 332 0 

34 29 34 
389 141 39 1 

1606 1800 1600 
7 

I POT ASS I UM 
cn SILVER 
G, rn SODIUM 

VANADIUM 
ZINC 

_. 
1.3  
0.6 B 

36000 
58 

6 . 1  B zi 
19400 

5660 
8 . 4  a 
256 E 

S8A REQUEST1 827  
LOCATIONi TRAIETR COOLINO TOWER BASIN EXPANSION JOINTS SOUTH SIDE 
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TABLE 4.3.9 ANALYTICAL DATA SUMMARY BY MEDIUH FOR ENVIRONMENTAL PROBLEN 9 DRAFT DO NOT C I T E  
SPILLS 

?%A REQUESTi 827 
LOCATIONt TRA/ETR COOLING TOHER BASIN EXPANSION JOINTS SOUTH SIDE 
W U M :  SOIL 

S A W  NOi 
METALS, INCLUDING CRt6 SDQ NO1 

(MWKG) TYPE I 

ALUM1 NUH 
BARIUM 
BERYL L IUM 
CA DMI Ut1 
CALCIUM 
CHRONIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
PIA NG A N E S E 

f NICKEL 
a POTASSIUM 
w SILVER 
-.I SODIUM 

VANADIUM 
ZINC 

SAMP NO1 
METALS, INCLUDINQ CRt6  SDO NO1 

( t@/&J) TYPE I 
AL UPIINUM 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
H I CK E L 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

INB27551A 
IN827313A 

@%ai- 
1 1 7  
1.1 

0 .44  B 
23900  

31 
3 .8  B 

17 
12780 

4 . 2  u 
6 3 2 0  

237 E 
1 8  

0.84 U 
2 4 2  6 

2 5  
4 8  

LN827608A 
I t f 827313A - 

1 3 2  
l&l 

0.81  
27300  

3 1  
5 . 2  B 

2 1  
1 4 3 0 0  
6.3 B 

4760  
197 E 
21 

1 . 3  B 
389 B 

29 
42 

I N8 27 5 5 1  A 
I N 8 2 7 3 1  3K 
GBBB 

1 1 0 0  

IN827606A 
IN827313K 
ORAB 

1100  

I N 8 2 7  562A 
IN827 3 1  3A 

m8590 
1 8 0  
1.3 

0 .56  B 
42 

7 .4  B 
16  

1 6 5 9 0  
6 1  

5090  
2 3 1  E 

1 8  

3 w o  

1.2 B 
345 B 

30 
48 

IN827642A 
I N 8 2 7 3 1  3A 

% 
1 1 3  

1 
0.45 B 

1 8 7 0 0  
4 8  

4 . 5  B 
13 

12100 
5 . 7  15 

5160  
1 9 5  E 

1 8  

0.87 u 
226 B 

2 4  
4 2  

IN821562A IN827595A IN827595A 
IN827313K I N 8 2 7 3 1  JA I N 8 2 7  31  3K --- 

1 5 7  
1 0 3  

0.53 B 
2 4 9 0 0  

47 
5 8  

1 5  
16200 

8 1 5  
6330 

257 E 
1 8  

0.89 U 
3 2 2  B 

30 
5 4  

1 5 0 0  2 0 0 0  

I N8276 42A 
I N 8 2 7  313K 
GBBB 

1 2 0 0  
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TABLE 4 . 3 . 9  ANALYTICAL DATA SUMWARY BY MEDIUM FOR ENVIRONMENTAL PROBLEN 9 DRAFT DO NOT C I T E  
S P I L L S  

S8A REQUEST4 8 2 7  
LOCATIONc TRAlETR COOLINO TOWER B A S I N  NORTHEAST WIND DIRECTION 100 YDS 

S A W  NOc I N 8 2 7 3 5 7 A  
METALS, INCLUDING CRt6 SDO NOS IN827313A 

( MG/KO) TYPES 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
Z I N C  

0 . 8 4  U 
259 B 

17 
31 

IN827 3 5 7 A  
iN827 31 3K 

sah REQUEST1 827 
LOCATION1 TRAIETR COOLING TOWER B A S I N  NORTHEAST M I N D  DIRECTION 50 YDS 

P 

m 
w U R E W S  SAMP NOi 

SAMP NOI 
METALS, INCLUDING C R t 6  SDG NOc 

I M W K G )  TYPE I 

AL UMINUM 
BAR1 Ut4 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 

I H8 27 0 1 7 A  
I N 8  0 1  O17D 

@%r--- 
157 
1.2 E 

2 4 7 0 8  
28 

5.7 B 
24 

17100 
10 B 

5160 E 
251 E 
21 

. 9 .61  a 

1.1 B 
I 299 E 

36 E 
ZINC 72 

I N 8 2 7 0 1 7 A  
I N8 01017K 
biRAI 

2100 

144 
1.2 E 

0 . 4 5  B 
28600 

24 
5.9 E 

21 
16300 

8 . 2  B 
5530 E 

236 E 
22 

0 . 8 8  E 
291 E 

31 E 
62 

I N 8 2 7 1 1 9 A  
IN80 1017 K 
6RBB 

1700 

I N8 27 21 1 A 
I N 8 0 1 0 1 7 D  

% 
119 
1.1 E 

0 .32  B 
28400 

22 

24 
5 . 4  B 

6 0 6 0  E 
199 E 
21 

0.88 B 
2 8 8  B 
32 E 
39 

5 . 8  B 

21000 

I N 8 2 7  21 1 A  
IN801  017 K 
QRBB 

1 4 0 0  
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DRAFT DO MOT C I T E  TABLE 4 . 3 . 9  ANALYTICAL DATA SUHHARY BY MEDIUbl FOR EHVIWONWEMTAB PRQflLEH 9 
SPILLS 

S8A REQUEST, 827 
LOCATIOMi TRA/ETR COOLING TOWER B A S I N  NORTM%AST WIND DIRECTION 50 YDS 

1 SOIL 

METALS, IMCLUDIMO CR+6 
(MWKO) 

A L UMI NUM 
BARIUM 
BERY L L I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
Z I N C  

S A W  NO: 
SDG NO: 
TYPE I 

IN8 27 31 JA 
I M 8 2 7  3 1 3 A  + 

7 1  
1.1 

8.66 B 
56800 

1 7  
3.5 B 

1 5  
11690 

13 B 
4050 

203 C 
16 

0.87  u 
253 B 

21 
8 3  

I H 8 2 7 3 % 3 A  
I N 8 2 7 3 1 3 K  
GRAB 

1100 

SBA REQUEST8 8 2 7  
LOCABIONs 
BEDIUMt S O I L  

TRA/ETR COOLING TOWER B A S I N  SOUTHBEST IWIMB OIRECBIQN 50 YDS 

SAMP N O r  
METALS, INCLUDING CR+6 SDG NO1 

(MG/KGI TYPE8 
A 1  UMINUM 
BARIUM 
BERYL1 I U M  
CADMIUM 
CALCIUM 
CHROMIUM 

1 N 8 2 7  OJ9A 
IN8OPB17D 

2000 
21 1 
1 .5  E 

0 . 4 1  B 

I N 8 2 7 0 3 9 A  1 M 8 2 7 1 3 1 A  
I N8 0 1 OB7 K I N 8 0 1 0 1 7  D -+ 115 

1 E  
0 . 3 5  iB 

32400 
1 5  

I N 8  27 1 31A 
XN801017K 
b 

IM827 2 3 3 A  
I N 8  01  01 7D 

1 5 3  
11.2 E 

0 . 4 5  1 
26800 

20 

I N 8 2 7  2 3 J A  
BN801017K 
GRAB 

27000 
2 4  



TABLE 4.3.9 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEH 9 DRAFT DO NOT CITE 
SPILLS 

SaA  REQUEST^ 827 
LOCATION1 
B U M S  SOIL 

TRA/ETR CODLIN0 TOWER BASIH SOUTHHEST MIND DIRECTION 50 YDS 

METALS, INCLUDING C R t 6  
(MG/KO) 

COBAC'T 
COPPER 
I RON 
LEAD 
MAGNES I U f l  
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

NETALSI INCLUDINQ C R t 6  
(MG/K(S) 

AL UPII NUM 
BARIUM 
BERYL I I UM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
flAGNESIUM 
MANGANESE 
NICKEL 
POT A S S  I UM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

S A W  NO8 
SDG NO: 
TYPE# 

SAMP NOS 
SDO HOi 
TYPE I 

IH827039A 
I N 8 0  101 7 D 
6;BBhg_J_$_ 

1 8  

9.5 B 
19200  

6 3 7 0  E 
31@ E 
21 

1.3 B 
332 B 

4 3  E 
72 

I W 2 7 5 3 5 A  
IN82731JA 

!97%--- 
136  
1.2 

0 . 3 8  B 
403QO 

1 8  
4.6 B 

1 5  
1 4 2 0 0  

6 . 2  1) 
5450  

205 E 
1x 

0.87  U 
295  B 

26 
53 

I N 8 2 7 0  39A 
I N 8 0 1  O17K 
GRB% 

2500 

IN827335A 
I N 8 2 7  31 3K 
OBAB 

I N827 1 31A 
I N 8 0  1 0  1 7 0  

+-IT-- 
13 

12080 
4 . 9  B 

4150 E 
234 E 

16 

0 .87  U 
250 B 

26 E 
36 

IN827131A 
€N801017K - 

1 0 0 0  

I N827 23 3A 
I N 8 4 1  017 D 

-5.3 B 
1 4  

14400 
10 B 

4790  E 
2 4 2  E 

17 

294 0 
0 .9% B 

32 E 
46 

IN82723JA 
I N 8 0 1  017K - 

1500 

1 6 0 0  
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5.0 QUALlTY ASSURANCE AND QUAUTY CONTROL @A/=) 

This chapter covers quality assurance and quality control requirements addressed 
by QA/QC plans for the INEL Site. Section 5.1 reviews the QA/QC plan for the 
iNEL Site and provides a summary of the quality control samples generated and 
collected in the field. An analysis of results, a summary of laboratory QA/QC 
procedures for stabie and radioaciive contaminants, and a discussion of audits 
conducted by the EPA and others are also provided. (Please refer to specific 
environmental problems in Chapter 4.0 for data limitations.) Section 5.2 
addresses stable chemistry, laboratory radiological chemistry, and field 
radiological chemistry, as well as audits conducted by the EPA and others. 

Table 5.1 provides a cross-reference for correlating and locating QA/QC 
information in the INEL Sampling and Analysis Data Document, the INEL 
Sampling and Analysis Plan, and the August -1987 issue of the DOE Environmental 
Survey Manual. 

5.1 FieldQA/QC 

All drafts of the INEL Sampling and Analysis Plans were reviewed by EMSL-LV 
and approved by DOE. items 5, 8, 11, and 12 from the QA/QC plan (see Table 
5.1) ate addressed in the paragraphs that follow. 

Item 5. QA Objectives for Completeness. The goal for completeness of field 
measurements was 100%, although 90% was acceptable. This goal was 
accomplished except for temperature measurements, which were waived in many 
cases (particularly sub-surface soils) because of heat generated during difficult 
drilling. 

The objective for sampling completeness for water, soils, and sediment samples 
was 95%. 

5- 1 
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Table 5.1. Quality Assuranee/Qualrty Control Project Plan Locator 

Essential EIements** 
Survey Data 

Document INEL S&A Plan Manual' 

1. 

2" 

3. 

4. 

5. 

6. 

7. 

8 .  

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

TITLE PAGE WITH 
APPROVAL SIGNATURES 

TABLE OF CONTENTS 

PROJECT DESCRIPTION 

PROJECT ORGANIZATION 
AND RESPONSIBILITIES 

QA OBJECTIVES FOR 
MEASUREMENT DATA 
(Precision, accuracy, completeness, 
representativeness, and comparability) 

SAMPLING PROCEDURES 

SAMPLING CUSTODY 

CALIBRATION PROCEDURES 
AND FREQUENCY 

ANALYTICAL PROCEDURES 

DATA REDUCTION, 
VALIDATION, AND REPORTING 

INTERNAL QC CHECKS 
AND FREQUENCY 

PERFORMANCE AND 
SYSTEM AUDITS AND 
FREQUENCY 

PREVENTIVE MAINTENANCE 
PROCEDURE AND SCHEDULE 

ROUTINE PROCEDURES 
FOR DATA ASSESSMENT 
(Precision, accuracy, and completeness 
of measurement parameters involved) 

CQRRECTIVE ACTION 

QUALITY ASSURANCE 
REPORTS TO MANAGEMENT 

COVER PAGE 

iii 

1 .o 

1.1 

5.0 

3.4 

3.0, 5.2 

5.1 

3.0 

4.0 

5.1 

5.1 and 
APPEND C 

5.2 and 
APPEND D 

5.1 

5.0 

COVER PAGE COVER PAGE 

APPEND F 

1.2.1 

6.2 Sect. 2 

6.3 APPEND F 

3.0, 4.0 

5.0 

6.6.4 

6.6.5 

6.6.6 

6.10 

6.11, 6.15 

6.6.4 

6.6.6 

6.12 

6.14 

APPEND E 

APPEND I 

APPEND E 

APPEND 0 

APPEND H 

APPEND F 

APPEND F 

APPEND H 

APPEND F 

APPEND F 

** 

Please refer to the August 1987 DOE Environmental Survey Manual. 

Reference EPA's "Interim Guidelines and Specifications for Preparing Quality Assurance Plans" (EPA 1983). 
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Table 5.2 summarizes sampling completeness for the INEL effort. Individual 
media-type sampling efforts for the 1NEL Site were as foilcaws: surface soil, 
100%; subsurface soil, 66%; sediment, 81%; surface water, 48%; groundwater, 100%; 
and air, 93%. These percentages do not 
reflect any allowance for deleted or not collected samples. For the INEL Site, a 
total of 195 samples were deleted from the. plan. Surface water sampling 
efforts (92 deletions) and subsurface soil sampling efforts (91 deletions) 
accounted for 183 of the deleted samples. Reasons for the deletion of the 
samples were numerous, but the most common ones were: (1) excessive time and 
cost to obtain samples, (2) drilling apparatus limitations, (3) sampling sites 
smaller than originally anticipated, (4) sampiing depths not attainable because of 
bedrock or backfill with concrete blocks and/or basalt rocks, and (5) pond/pool 
conditions not suitable for the collection of all of the planned samples. If the 
reasons cited for the deletions of the samples are acceptable, then the INEL 
sampling effort by media and overall would be as follows: surface soil, 100%; 
sub-surface soil, 95%; sediment, 100%; surface water, 99%; groundwater, 100%; 
and air, 100%. The overall effort would be 98%, which meets the objective for 
completeness. 

The overall completeness was 81%. 

Item 8. Calibration Procedures and Frequency. An important factor in the 

collection of accurate field data is instrument calibration. The guidance 
provided in Table 6.1 of the INEL Sampling and Analysis Plan was followed; 
dates, standards, and problems were recorded in the field logbooks. In some 
cases, there were instrument stabilization problems, and where data are suspect, 
they are noted in the tables or text associated with each environmental problem 
(see Chapter 4.0). 

Item 11. The lNEt Sampling and Analysis Plan called for the collection of field 
blanks to provide an indication of the quality of field preservation handling 
techniques, trip blanks for volatile organic samples, and rinsate samples to check 
on equipment decontamination. The frequency of use for each of these quality 
controls is shown in Table 5.3. Table 5.4 lists the field QC samples requested at 
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Table 5.2. Field Sampling Completeness for the INEL Site 

Number of Samples (a) 
Media Type Planned Collected Deleted Not Collected 

Sudace Water@) 180 87 92(d) 

Surface soil 6 6 0 0 
Su urfacesoil 314 207 91 (4) 16@) 

589 382 195 18 

$7 Groundwater 33 . 35m 3@) 
Sediment 42 34 8 0  

14 13 1 (i) 0 Air p77 
TOTAL 

(a) The samples in this table do not represent field preservation blanks, 
trip blanks, or rinsafe samples for BC purposes. 

These samples include effluent in tanks, sumps, pipes, and pools. 

Six additional samples were taken. Refer to Sect. 4.7 [Environmental 
Problem 2 (Requests 404, 406, 407, 408, 414, and 415)] for 
information concerning these samples. 

Refer to Sect. 4.8 and 4.9 [Environmental Problem 3 (Requests 501, 
504, 507, 510, 513, 516, and 519) and Environmental Problem 4 
(Request 523)] for information concerning these samples. 

Refer to Sect 4.7 [Environmental Problem 2 (Requests 508, 511, 514 and 
51 7)] for information concerning these samples. 

Refer to Sect. 4.8 [Environmental Problem 3 (Requests 505, 506, 512, and 
51 7)] for information concerning these samples. 

Refer to Sect. 4.8, 4.10, 4.12, and 4.14 [Environmental Problem 3 
(Requests 505, 506, 512, 518, and 521) Environmental Problem 5 (Requests 
802, 806, and 807) Environmental Problem 6 (Request 81 2) Environmental 
Problem 7 (Requests 815, 816, 817, 818, 819, and 821) Environmental 
Problem 9 (Requests 823, 824, and 827)] for information concerning these 
samples. 

For samples collected for soil-gas analysis, refer to Sect. 4.10 and 4.14 
[Environmental Problem 5 (Request 803) and Environmental Problem 9 
(Requests 825 and 826)] for information concerning these samples. 

Refer to Sect. 4.14 [Environmental Problem 9 (Request 825)] for 
information concerning this sample. 
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Table 5.3. Field QC Samples Planned for the INEL Site 

QC Sample Type Analysis Solids Water Air 

Reid Preservation Blanks@) Organics NA MA NA 
Metals NA 1/20 NA 
Radionuclides NA 1/20 NA 

Rinsate BJankda) 

Trip Blankda) 

Organics 1/20 1/20 1/20 
Metats 1/20 1/20 1/20 
Radionuclides 1 /20 1 /20 1 /20 

Organics NR 1/20 1/20 
Metals NR NR NR 
Radionuclides NR NR NR 

NA = Not applicable or not available. 
NR = Not required or not recommended. 
1/20 = One QC sample for 1 to 20 samples, 2 for 20 to 40, 3 for 40 to 60, 

etc. 

(a) Hand-held instruments were used to check all samples for potential 
radiological contamination. 
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U R A F T  00 NUT C l l E  
TABLE 5 . 4  I N E L  S I l E  E N V l W U N H E N r A L  SURVEY F l E L D  QC S A W L E S  

SAHPLE 
NUMBER 

SAHPLE TYPE 
-mATION 

i n 8 0 6  
I N 8 0 6  
IN807 
I N 8 0 7  
I N 8 0 7  
I N 8 0 7  
I N 8 0 7  
I N 8 0 7  
I N 8 0 7  
I N 8 0 7  
I N 8 0 7  
I N 8 1 4  
I N 8 1 4  
I N 8 1 4  

78F  
7 8 6  
78H 
78 I 
7 8 J  
78K 
7 8 h  
7861 
78N 
7 8 0  
78P 
75A 
7 5 8  
7 5 c  
7 5 D  
75E 
7 5 F  
7 5 G  
75H 
7 5  I 
7 5 J  
75K 
75L 
3 4 A  
346 
3 4 c  
3 4 D  
34E 
4 5 A  
458 
4 5 c  
4 5 0  
1 1 A  
22A 
I 6 A  
1 6 8  
16C 
16D 
1 6 E  
16F 
166 
04A 
0 4 8  
04C 
0 4 D  
04E 
04F 
046 
0 4 N  
0 4  1 
3 6 8  
36C 

3 6 a  

QC R I N S A  
qC R I N S A  
QC R l H S A  
QC R I t I S A  
QC R1NSA 
QC R I N S A  
QC R l N S A  
OC R l N S A  
QC iiiiisi 
QC R l N S A  

bC R I N S A  

oc R i N S A  

OC k I H S A  
QC R I N S A  
QC Rl iNSA 
QE R l N S A  
F I E L D  81. 
F I E L D  Bl 
F I E L D  BL 
F I E L D  BL 

QC k I N S A  
QC R I N S A  
qC R l N S A  
QC R I N S A  
QC R I N S A  
QC R I N S A  
QC R I N S A  
QC R I N S A  
QC R I N S A  
ac RINSA 

SURF 
SURF 
SURF 
SIJRF 
SIJRF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
S t l R F  
SURF 
SUWF 
SURF 
SURF 
SIJRF 
SURF 
SURF 
SURF 
SURF 
SURF 
SIJRF 
SURF 
SURF 
SURF 
A I R  
A I R  
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
S l l R F  
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 
SURF 

WATER 
W A l E R  
MATER 
WATER 
WATER 
WATER 
WATER 
WATER 
MATER 
WATER 
WATER 
WATER 
WATER 
WATER 
HATER 
H A l E R  
WATER 
WATER 
WATER 
HATER 
WATER 
H A T E R  
H A T E R  
WATER 
WATER 
HATER 
WATER 
WATER 
H A T E R  
WATER 
WATER 
WATER 

WATER 
H A T E R  
HATER 
WATER 
R A T E R  
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
W A I E R  
H A T E R  
H A I E R  
H A l E R  
WATER 
W A l E R  
H A T E R  
WATER 

BNIaNS 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

EXDTC 
0 
0 
0 
0 
10 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
rg 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

~~ 

t i A Z s  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HETALS 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
I 
1 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
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0 
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086 
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TABLE 5.4 I N E L  S i l E  ENVIRONMENTAL SURVEY F I E L D  QC SAl lPbES 

N U M B  ER PCBS8 

~ELl 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SEMI -  - 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

S O I L  
GASVOlS 

OTHER €xmL 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SAMPLE 
NUMBER 

ANALYSES 
MEDI  ut4 REQUESTED 

SAMPLE TYPE 
TYPE LOCATION BADS 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
0 
0 
0 
0 

T R I P  BLANK 

T R I P  BLANK 
T R I P  BLANK 
TRIP BLANK 

TRIP  BLANK 
WA CER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WA7 ER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
SURF MATER 
SURF WATER 
SURF WATER 
SURF WATER 
SURF WATER 
SURF WATER 
SURF WATER 
SURF WATER 
SURF WATER 

1 
1 
1 
1 
1 
B 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

.1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I N N 0 1 0 1 3 A  T R I P  BLANK 
INN040116A T R I P  BLANK 
I N N 0 5 0 1 7 A  T R I P  BLANK 
I N N 0 5 0 1  7 8  
I N N 0 7 0 1 9 A  

T R I P  BLANK 
T R I P  BLANK 

INNO8OlOA T R I P  BLANK T R I P  BLANK 
I N N 1 4 0 1 8 A  T R I P  BLANK T R I P  BLANK 
I N N 1 4 0 1 8 8  T R l P  BLANK T R I P  BLANK 
I N N 1 6 0 1 0 A  T R I P  BLANK T R I P  BLANK 

0 1 

I N N  1 9 0  13A 
I N N 2 3 0 1  9A 

T R I P  BLANK 
T R I P  BLANK 

T R I P  BLANK 
TRIP BLANK INN23019B TRIP BLANK rR.ip BLANK- 

I N N 2 5 0 1 1 A  T R I P  DLANK T R I P  BLANK 
I N N 2 5 0 1 1 8  T R I P  BLANK T R I P  BLANK 
I N N 2 6 0 1 2 A  1 R I P  BLANK T R I P  BLANK 

0 1 

I N N 3 0 0 1 8 A  
I N N 3 5 0  13A 
I N N 3 9 0  17A 
I N N 4 7 0 1 7 A  
I N N 4 9 0  19A 
I N M 5 0 0 1 2 A  
I N N 5  I O  13A 
I N N 5 2 0  1 4 A  

T R I P  BLANK T R I P  BLANK 
TRIP BLANK T R I P  BLANK 

T R I P  BLANK TRaP BLANK 
T R I P  BLANK T R I P  BLANK 
T R I P  BLANK T R I P  BLANK 
TRIP BLANK T R I P  BLANK 

0 1 

T R I P  BLANK T R I P  BLANK 
T R I P  BLANK 
T R I P  BLANK 
T R I P  BLANK 
D R A I N F I E L D  
DR A I NF I E L D  

T R I P  BLANK 
I N N 5 9 0 i 1 A  T R I P  BLANK 
I N N 5 9 0 1 1 8  T R I P  BLANK 
I N 3 0 1 1 3 6 A  QC RIINSA'fE 
I N 3 0 1 1 3 6 8  QC RINSATE 

0 1 ul 
I 

0 
d 

I N 3 0 1  136C 
I N 3 0 1  1 3 6 0  

D R A I N F I E L D  
QC R I N s A T E  D R A I N F I E L D  

I N 3 0 1 1 3 6 F  QC RINSATE D R A I N F I E L D  
f N 3 0 1 1 3 6 G  QC RINSATE D R A I N F I E L D  
f N 5 0 1 2 5 2 A  F I E L D  BLNK WASTE POND 
I N 5 0 1 2 5 2 6  

i t i3o i i36E QC RINSATE DRAINFIELD 

dC RINSATE 0 1 
0 .  1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

F I E L D  BLNK WASTE POND 
I N 5 0 1 2 5 2 C  F f E L D  i L N K  WASTE POND 

F I E L D  BLNK WASTE POND 
F I E L D  B L N K  WASTE POND 
QC RINSATE WASTE POND 
QC RINSATE 
QC R l N S A r E  
QC RINSATE WASTE POND 
QC RIMSATE WASTE POND 
QC RINSATE WASlE POND 
QC R I N S A t E  WASTE POND 
QC RINSATE 

SURF k a A a 6 R  
SURF WATER 
SURF MATER 
SURF HATER 

iN50 i25ZD 
I N 5 0  1 2 5 2 E  
I N 5 0 2 0 7  1 A 
I N 5 0 2 0 7  1 B 
I N 5 0 2 0 7  1C 

W A S T E  POND 
W A S l E  POND 

SURF WATER 
SURF WATER 

1 ~ 5 0 2 0 7  i o  
I N 5 0 2 0 7 1 E  
I N 5 0 2 0 7  1F  
I N 5 0 2 0 7 1 G  
I N 5 0 2 0 7  1H 
I N 5 0 2 0 7 1  I 
I N 5 0 2 0 7 1 J  

 SUR^ % d A i E R  

SURF WATER 
SURF WATER 
SlJRF WATER 0 0 

0 0 
0 0 

WASTE POND 
WASTE POND 

SURF HATER 
SURF WATER QC RINSATE 

WASTE POND 
WASCE POND 
WASTE POND 
WASTE POND 

SURi W A T ~ R  
SURF WATER 
SURF WATER 
SURF WATER 

I N 5 0 2 0  7 1 K  
I N 5 0 2 0 7  1L 
I N 5 0 3 0 5 0 A  
I N 5 0 3 0 5 0 8  
I N 5 0  3 0  5 0 C  
I N 5 0 3 0 5 0 D  

WASlE POND 
WASTE POND 
WASIE POND 

SIJ RF W ATE R 
SURF WATER 
SURF WATER 

0 1 
0 1 
0 1 
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T A B L E  5.4 I N E L  S I T E  ENVIRONHENTAL SURVEY F I E L D  QC SAHPLES 

SAMPLE 
NUMBER 

SAMPLE TYPE 
TYPE L o c m  

NUMBER 
ANALYSES 

MEDIUM BEPUFSTED 

I N 5 1  7 0 7 8 F  
I N 5 1 7 0 7 8 G  
I N 5 1 7 0 7 8 H  
I N 5 1  7 0 7 8 1  
I N 5 1  7 0 7 8 J  
I N 5 1 7 0 7 8 K  
I N 5  1 7 0 7 8 L  
I N 5 1 7 0 7 8 M  
I N 5 1  7 0 7 8 N  
I N 5 1 7 0 7 8 0  
I N 5 1  7078P 
I N 5 2 2 0 7 5 A  
I N 5 2 2 0 7 5 8  
I N 5 2 2 0 7 5 C  
I N 5 2 2 0 7 5 0  
I N 5 2 2 0 7 5 E  
I N 5 2 2 0 7 5 F  
I N 5 2 2 0 7 5 6  
I N 5 2 2 0 7 5 H  
I N 5 2 2 0 7 5 1  
J N 5 2 2 0 7 5 J  
I N 5 2 2 0 7 5 K  
I N 5 2 2 0 7 5 L  
I N 5 2 3 1 3 4 A  
I N 5 2 3 1 3 4 8  
I N 5 2 3  134C 
I N 5 2 3 1  34D 
I N 5 2 3 1 3 4 E  
I N 5 2 3 1 4 5 A  
I N 5 2 3 1 4 5 8  
I N 5 2 3 1 4 5 C  
I N 5 2 3 1  45D 
I N 8 0 3 1  1 1 A  
I N 8 0 3  122A 
I N 8 0 6 2 1 6 A  
I N 8 0 6 2 1 6 B  
I N 8 0 6 2  16C 
I N 8 0 6 2 1 6 D  
I N 8 0 6 2 1 6 E  
I N 8 0 6 2 1 6 F  
I N 8 0 6 2 1 6 6  
1N807104A 
I N 8 0 7 1 0 4 B  
I N 8 0  7 104C 
I N 8 0 7 1 0 4 0  
I N 8 0 7  104E 
I N 8 0 7  1 0 4 F  
I N80 7 1 0 4 6  
I N 8 0 7 1 0 4 H  
I N 8 0 7  1 0 4 1  
I N 8 1 4 1 3 6 A  
I N 8 1 4  1 3 6 8  
I N 8 1 4 1 3 6 C  

QC RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 
QC RIHSATE 
QC RINSATE 
QC RINSATE 
QC R I N S A l E  
QC RINSATE 
QC RINSATE 
QC RINSATE 
O C  RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 
QC RINISATE 
OC RINSATE 
QC RINSATE 
OC RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 
OC RINSATE 
F I E L D  BLNK 
F I E b 5  BLNK 
F I E L D  BLNK 
F I E L D  BLNK 
F I E L D  BLNK 
F I E L D  BLNK 
QC RINSATE 
QC RINSATE 
QC R I N S A r E  
QC WHNSATE 
QC RINSATE 
QC RINSATE 
Q C  RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 
QC RIMSATE 
Q C  RINSATE 
QC RINSATE 
QC RINSATE 
OC RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 
QC RINSATE 

WASTE POND 
WASlE POND 
WASTE POND 
WASTE POND 
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TABLE 5.4 INEL S l l E  ENVlRONNENTAL 

SAMPLE 
NUHBER 

I N 8  14  136D 
1NB 1 4  136E 
iN8 14  136F 
IN8 14  1 3 6 6  
I N8 1 4 1 36 t i  
IN81521 7A 
I N 8 1 5 2 1 7 B  
l N 8 1 5 2 1 7 C  
IN8152 17D 
I N 8 1 5 2 1  7E 
I N 8 1  521 7F 
I N 8 1 5 2 1  7 6  
I N 8  1 6 2  1BA 
IN8 1 6 2  18B 
I N 8 1 6 2  18C 
IN8 162 160 
I N 8  1 6 2 1  8E 
IN8 1 6 2  18F 
I N 8  1 6 2  1 6 6  
I N 8  1 7  173A 
I N 8  17  1 7 3 8  
1NB 17  173C 
I N 6 1 7 1 7 3 D  
I N 8  1 7  173E 
I N 8 1  7 173F 
fN817173G 
I N 8 2  1077A 
I N 8 2 1 0 7 7 9  
I N 6 2  1077C 
I N 8 2 1  O f t O  
I N 8 2 1 0 7 7 E  
I N 8 2 6 0 4 9 A  
I N 8 2 6 0 4 9 9  
I N 8 2 7 6 5 3 8  
f N 8 2 7 6 6 4 A 

SAMPLE TYPE 
TYPE LOCAl  ION 

QC RIMSATE BURN P I T S  ac RINSATE B U R N  P i t s  
d C  RIMSATE BURN kITS 
QC RINSATE BURN P I T S  
QC RlNSATE BURN PITS 
QC RfNSATE BURN P l T S  
9 C  RfNSATE BURN P I T S  
OC R I N S A T E  BURN P I T S  
QC RlNSATE BURN P I T S  
QC RINSATE BURN P I T S  
QC R I N S A T E  BlJRN P I T S  
QC RfNSATE B U R N  P I T S  
QC RINSATE BURN P I T S  
QC RINSATE BURN P I l S  
QC RINSATE BURN P I T S  
QC RINSATE BURN P I T S  
QC RINSATE BURN P I T S  
QC RiHSATE BURN P I T S  
QC RINSATE BURN P I T S  
QC RINSATE BURN P I T S  
9C AINSATE BURN P I T S  
QC RINSATE BURN P I T S  
QC RlNSATE BURN P I T S  
dC RlNSATE BURN P I T S  
dc ~ ~ I N S A ~ E   BUR^ p i i s  
QC RfNSATE BORN PITS 
QC RINSATE LEACH FLD 
PC RINSATE t E A C H  F L D  
QC RlNSATE 1EACH FLD 
QC RIHSAJE LEACH FLD 
QC RINSATE LEACH FLO 
F I E L D  BLNK TANK 
F I E L D  BLNK TANK 
QC RINSATE TANK 
QC RINSATE TANK 

SURVEY F I E L D  QC SAMPLES 
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the INEL Site. Two rinsate and four field preservation blank samples outlined in 
the plan were deleted/not collected. These were omitted in areas where most of 
the deletions of requested field samples occurred. Analytical results are 
discussed in Sect. 4.2.1. In cases where multiple bottles were indicated for a 
given analysis, only a single bottle was analyzed. 

Item 12. Performance and System Audits. An EPA audit team conducted an on- 
site inspection to evaluate the sampling effort at the INEL Site to document 
the extent to which procedures identified in the INEL Sampling and Analysis 
Plan were being fallawed with respect to implementing specified field tests, 
field calibration, chain-of-custody, record keeping, quality assurance, sample 
handling, sample shipment, and sample collection techniques. The field sampling 
effort and the sample management facility were the focus of the inspection. The 
text of the EPA audit of field sampling activities can be found in Appendix C of 
this data document. No ORNL respsnse was prepared. 

5.2 AnalyticalQA/QC 

Analytical QA/QC is divided into four major sections: analytical chemistry 
(5.2. l), radiological quality assurance (5.2.2), data management QA/QC (5.2.3), and 
the analytical QC summary (Appendix 0). 

Design and implementation of analytical QA plans for the DOE Environmental 
Suwey have been based on the fundamental principle of "data of known 
quality." Although a Survey program such as this can effectively use data of 

varying quality levels, it is important that data users be provided with a data 
quality assessment for any given sample set. In this way, the Survey Team can 
interpret the analytical data from a programmatic perspective, while considering 
the analytical limitations imposed an the data. Data quality assessments require 
that all phases of laboratory support be designed to address the  fundamental 
principles of precision, representativeness, accuracy, comparability, and 
completeness. The analytical QA program plan has accomplished this through the 
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use of standard procedures, quality control practices, data reporting 
requirements, and data quality evaluations. A brief summary of some of the 
major analytical QA components follows. 

Sampling and analysis support to the DOE Environmental Survey is a very large- 
scale effort, requiring the contributions of a number of laboratories. From an 
analytical perspective, dala comparability is ensured by adopting a program-wide 
set of standard analytical procedures, quairty control practices, and reporting 
requirements. These procedures, which are documented in Appendix D to the 
DOE Environmental Survey Manuai, are based on a number of well-documented, 
EPA-approved methods. In cases where a standard EPA method has not been 
developed for a given analyte, procedures that have been fully tested and 
documented were selected. AH anaiytrcal procedures used for the laboratory 
analysis of INEL samples are described in Chapter 3.0 and cited in Chapter 6.0 
of this data document. The majority of the nonradiological determinations for 
this program use the EPA C t P  protocols. Radiological determinations use a 
series of procedures which have been developed and/or tested within the DOE 
national laboratory system. In this way, all of the participating laboratories are 
required to meet standard performance criteria regarding the precision and 
accuracy of their analyses. A summary of data quality objectives, as described 
in the defined €PA method, is presented in Table 5.5. 

All participating laboratories have developed a series of Standard Operating 
Procedures (SOPs) which establisb policies and practices for all phases of 
laboratory operations. The SOPs provide the basis for day-to-day operation of 
the laboratory, and sewe as the foundation for a technical systems audit. 

At a minimum, quality control practices adopted by the individual laboratories 
must include items mandated by the analytical protocols. In the case of 

inorganic determinations, these include the use of preparation blanks, calibration 
blanks, laboratory duplicate samples, laboratory control samples, matrix spikes, 
analytical spikes, interference check samples, and calibration verification 

5-1 5 



Table 5.5. Data Quality Objectives 

Analyte(s) Method Precision Accuracy 

Volatile organics 

Semivolatile organics 

PesticidesIPCBs 

Dioxin s/f u rans 

Inorganic metals 

Potassium 

Mercury 

Cyanide (soil) 

Cyanide (water) 

7/87 CLPSOW 

7/87 CLPSOW 

7/87 CLPSOW 

EPA 8280 

7/87 CLP sow 
t 

EPA 245.1 

EPA 9010 

€PA 335.2 

As specified in protocol 

As specified in protocol 

As specified in protocol 

Mot available 

As specified in protocol 

Not available 

, 

4 ug/L 

STD DEV (4.1 mg/L 

f .031 mg/L CN @ +0.28 mg/L CN 

As specified in protocol 

As specified in protocol 

As specified in protocol 

Not available 

As specified in protocol 

Not availabk 

10% for conc. > 5 ug/L 

20% (for waste water) 

- 15% bias @ 0.28 mg/L CM 

c 
(n c a ‘Non-EPA methods are cited in Chaper 6.0 of this data document. 



Table 5.5. Data Quality Objectives (Continued) 

Anal yte(s) Method Precision Accuracy 

Anions 

Percent solids 

Hexavalent chromium 

Gross alpha & beta in water 

Isotopic uranium 

ul Plutonium isotopes 
1 
w v Gamma emitting nuclides 

Total strontium 

Tritium 

EPA 300.0 

EPA 160.3 

EPA 3060 and 7196 

Survey Manual 

Survey Manual 

Survey Manual 

Survey Manual 

Survey Manual 

STD DEV 1 ms/t at 10 mg/L 

Not available 

Not available 

20"/0 @ 95Y0 confidence level 

15% 

2 OYO 

AS IOW aS 1% 

12% @ 95% confidence level 

€PA 906.0 30% 

20% for drinking water 
40% for waste water 

Not available 

Not available 

1 5% 

Not available 

Not available 

f 6% 

-5% bias (waste water); 

'Non-EPA methods are cited in Chaper 6.0 of this data document. 

+25% bias (soil) 

30% 
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solutions. For organic determinations, these include rigorous tuning criteria, 
matrix spike samples, matrix spike duplicate samples, method blanks, internal 
standards, and surrogates. In addition to these requirements, which are imposed 
by the analytical protocols, the laboratory is required to monitor method 
performance over time. 

Data reporting procedures for the DOE Environmental Survey program were 
established with the objective of providing a technically defensible, legally 
admissible data set. Deliverables include CLP reporting forms for organics and 
inorganics, and reporting forms which provide appropriate levels of QC: data for 
nsn-CLP analyte parameters. Data comparability is provided by the adoption of 
a program-wide set of defined deliverables. The INEL will be responsible for a 
comprehensive data archiving and closeout far the INEL Site. These case files 
include all of the raw data and documentation associated with a site in an 
auditable structure. 

External evaluations of the quality of the analytical support effort for the DOE 
Environmental Survey provided an independent assessment of performance and 
technical systems. These external assessments of analytical performance included 
participation in EPA performance evaluation programs (round robins). Organic 
and inorganic laboratories received regular sets of performance evaluation 
samples from the EPA during the time INEL samples were being analyzed. These 
included quarterly blinds (CLP analytes) from EMSL-LV, water pollution series 
samples (classical analytes) from EMSL-Cincinnati, and quarterly round-robin 
samples (radiological determinations) from EMSL-LV. A summary of performance 
results pertinent to the INEL sampling and analysis time period appears in 
Appendix C. A related, but distinctly different, function was served by the 
technical systems audits performed by €PA (and NEIC). In this case, on-site 
evaluations of the laboratory operation were performed during and following the 
sampling and analysis period. These audits were a qualitative evaluation of the 
overall laboratory operation, including facilities, equipment, documentation, data 
validation, and quality control procedures. 
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5.21 AnafybcalChemistryQA 

Analytical support to the INEL sampling and analysis effort was provided by 
three laboratories within ORNL. Battelle Columbus Oivision (BCD), Coiumbus, 
OH, provided analytical services for the determination of organic parameters. 
Argonne National Laboratory-East (ARG-E), Argonne, RL, also provided 
analytical services for the determination of organics. Idaho National 
Engineering Laboratory (INEL), Idaho Fails, ID, provided analytical services for 
chromiurn(V1) analyses. Detailed data quality assessments are presented for the 
samples associated with a given environmental probJem/location in Chapter 4.0. 
Results obtained for ARG-E analyses of volatiles, sernivolatiles, and 
pesticides/PCBs were reviewed according to protocol defined in revision 3 of the 
SOP for Oak Ridge Data Validation. (A copy of this document appears in 
Appendix D.) The usability of "validated" organic data was based on the 
following criteria: 

1. Holding times 
2. Initial calibrations 
3. Continuing calibration 
4. Blanks 
5. Tunes 
6. Surrogates 
7. Internal standards 
8. Tentatively identified compounds 
9. Pesticide retention standard 
10. Analyte retention time (pesticide fraction) 

All sample results were assigned a Quality Level of I, II, or I l l  depending upon 
compliance with requirements for each of the ten review criteria. 
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Data quality assessment/data usability determination for ICP metals analyses 
performed at ORNL was determined using a procedure similar to that developed 
by the EfA for the use in EPA contract compliance determinations. The ORNL 
pro t o co I, I' Data Q u al i ty Eva I u at i o n -- P re I i m i n ary 0 per at i n g I C P 
(Including K)," appears in Appendix D of this data document. The preliminary 
protocol is designed to allow the determination of the utility or quality level of 
DOE Site Survey ICP and potassium (K) analyses. The format for this procedure 
also provides a summary of all QC problem areas. The following QC areas are 
reviewed: 

P r o c e d u re 

1. Calibration verification 
2. Preparation blank 
3. Calibration blank 
4. Spike recovery 
5. Serial dilution 
6. interference check standard 
7. Laboratory control standard 
8. Duplicate analysis 
9. Holding time 

Each element in a given SDG is assigned a Quality Level of I ,  I I ,  or I l l  

according to compliance with CLP limits in the above QC areas. Holding time 
compliance is calculated from the date of sample collection. 

Data quality assessment/data usability determination for all other analytical 
methods was made using a modification of a checklist developed by INEL and 
documented in the Hanford Site Sampling and Analysis Data Document, Volume 1, 
April 1988. The checklist used to evaluate the quality of INEL results is entitled 
"Analysis Quality Level Evaluation" and can be found in Appendix 0 of this data 
document. The checklist addresses the same QC areas as the previously 
described assessments, but in a less rigorous manner. The checklist was used to 
verify that the components essential to sampling, analysis, and quality control 
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were integrated into the environmental problem evaluation. In general, data 
were evaluated on an SDG basis. The exception to this is when an analyte did 
not conform to the majority of analytes in a given analytical method. Data 
quality of this analyte was assessed separately and entered in the exception 
portion of the checklist. For those analytical methods in which a single analyte 
was determined or only a few sample requests were received, all data were 
combined to determine the quality of the analytical method. 

To perform the evaluation, the pertinent information was included in the allowed 
space or attached to the checklist and referenced. Tbe level of quality for a 
given determination was assessed according to the compliance of sample results 
to six performance criteria specified in the checklist. These performance criteria 
include determination of compliance to CLP requirements in the following 
categories: 

1. Holding time 
2. Duplicates 
3. Blanks 
4. Laboratory control standards 
5. Calibration verification 
6. Spike recovery 

Holding time compliance was calculated from the date of sample collection. Data 
in compliance with all six performance criteria were assigned a Quality Level of 
1. A data Quality Level of i t  was assigned to SDGs in which the numerical 
average of non-compliance results for the six performance criteria was less than 
or equal to 20% of the required limits. A Qual@ level of Ill  was assigned to 
any data in which the  average deviation from compliance was greater than 20%. 
Data quality results associated with the overall INEL data set are located in 
Chapter 4.0 of this data document. 
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In subsequent discussion, overall data quality for the INEL data set is presented 
in two formats: 

1. Accomplishment of data quality objectives, and 
2. Data quality by type of analysis. 

5.2.1 .I Accomplishment of Data Uuafrty Ob~ectiveS 

Objectives for the overall data quality for the INEL data set were established 
in five data quality categories. The categories are completeness, 
representativeness, comparability, precision, and accuracy. Evaluations of the 
program’s accomplishments within each category follow. 

5.2.1 .. 1 .I Completeness 

The characteristic of completeness measures the amount of dat,a obtained 
compared to the amount expected or planned. The program objective was to 
obtain data for 90% of all samples planned for collection and not deleted. 
Analytical data were generated for 96% of all samples collected. This 
percentage increases to 99% when it is considered that analyses for 48 of the 
73 collected pesticide samples were not required by verbal agreement with the 
DOE Office of Environmental Audit and Compliance. By general types of 
analysis, the percentage of samples for which analytical data were obtained for 
the INEL Site is as follows: 

. Volatile organic compounds, 99% 

. Semivolatile organic compounds, 100% 

. Pesticides/PCBs, 34% 

. Dioxins, 100% 

. Inorganic metals, 99% 

. Chromium (Vi), 100% 

Soil gases, 100% 
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. Anions, 99% 

. Radiological parameters, 98% 

Program objectives for completeness were satisfied for all analytical methods 
with the exception of pesticides for the reason described in the first paragraph 
of this Section. Instances where analytrcai data were not obtained were mainly 
the result of the following problems: 

. Sample not collected 

. Sample collected but not included in shipping coder 

. Sample collected but anaiysis not required according to DOE directive 

. No data collected because of instrument failure 

5.2 1.1 -2 Representativeness 

Sampling and measurements were carefully conducted so that results were as 
representative as possible of the media (e.g., air, soil, water) and conditions 
being measured. Sampling protocols were selected and developed where necessary 
to meet those objectives. Sample handling protocols (e.g., splitting into aliquots, 
field and travel blanks, preservation, storage, transportation) were selected to 
evaluate and protect the representativeness of collected samples. 

Recording procedures were used to docum8nt adherence to proper protocols for 
sampling, identifying samples, and maintaining sample integrity. INEL coolers 
containing samples to be analyzed by ANL-E, BCO, ORNL, or INEL were shipped 
by Federal Express and delivered to each respective laboratory's receiving 
department where the air bills were removed and retained. Coolers were then 
delivered to the chemistry section sample receiving room where they were opened 
and inventoried in a secure area. Two sets of forms filled out by the sampling 
team were received with each sample cooler: the "DOE Environmental Survey 
Chain of Custody for Inorganics/Organics" and the "Request for Analytical 
Services, Department of Environmental Management." Receiving information 
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which included cooler receipt dates and times, cooler and sample conditions, 
chain-of-custody status, and discrepancies were documented. Internal sample ID 
labels were attached to all samples. Folders were created to permanently file 
the packing lists, chain-of-custody (COC) records, login sheets, and sample tags. 
An internal chain-of-custody record was used when transferring samples outside 
of the custody of the sample login rooms. Samples designated for specific 
chemical analyses were delivered on the same or following day to the appropriate 
analyses groups where they were retained under appropriate storage conditions. 
The DOE Site Survey field sampling team was notified by phone of any 
discrepancies in sample identification. 

Documentation discrepancies were noted at BRNL for one sample each from 
coolers 012, 022, 055, and 061. In these cases either the sample ID or tag 
number did not correspond to that shown on the CoC. The discrepancies were 
corrected upon notification of the INEL field sampling team. 

Proper cooling had not been maintained in coolers 037, 038, 040, 041, 042, 043, 
073, and 087; samples were received by ORNL at ambient temperature. Four 
samples in cooler 027 were leaking upon receipt; these samples were still 
submitted for analysis. Six samples were listed on the COC for cooler 079 with 
no date/time collected and the samples were not present. 

No irregularities in sample identification were noted in the case narratives 
supplied by the individual analysis groups at ANL-E, BCD, or INEL. 

field and travel blank results indicate that contamination of target analytes 
during sampling or sample transportation was minor. For all analytes, field and 
transportation Contamination occurred in less than 15.8% of the individual 
batches of samples collected and shipped to the laboratories. The Jevels of 
contamination that did infrequently occur were low and did not require 
rejection of analytical data. 
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Analyh'cal program objectives for representativeness were established for each 
analysis type. The quality control requirements monitored to evaluate 
representativeness were analyte-specific holding times. Table 5.6 shows the 
actual adherence to required extraction and analysis holding times and program 
objectives as percentages of samples analyzed. Holding times are calculated from 
the date of sample collection for all regular samples. Holding time requirements 
are those listed in Test Methods far E valuatina Sa lid Wastes, US. EPA SW-846, 
3rd ed., November 1986. Values appearing within the parentheses denote the 
actual number of samples in compliance compared to the total number of samples 
analyzed. Anion holding times are calculated for aqueous analytes only, because 
no holding times have been established for soil and sediment samples. A holding 
time comparable to inorganic metals (180 days) was used to evaluate compliance 
for radiometric measurements. 

The objective for adherence to the extraction holding times in the semivolatile 
organic analyses was not met. Exceeding tbe holding times- for these analyses 
may have allowed degradation or transformation of the target analytes. The 
usual result of noncompliance to holding times is that the measured and 
reported concentrations may underestimate the true value of the analyte. 

5.2 1 .. 1.3 Comparability 

The characteristic of comparability reflects both internal consistency of 
measurements and the expression of results in units consistent with other 
organizations reporting similar data. Generating comparable data requires 
utilizing methodologies which produce comparable results (e.g., metals data 
obtained by total dissolution of soil is not comparable to data obtained by 
incomplete dissolution of soil, such as the normally used acid leaching methods) 
and conducting analyses with calibrated analytical instruments within the proper 
calibration ranges. To ensure comparability of analytical results, all program 
laboratories utilized only analytical methods specified in the experimental plan. 
A documented analytical procedure was selected for those determinations not 
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Table 5.6. Adherence to Holding Xme Requirements 

Analvses Within Holdina Time Reauirements (%l 

Extraction Tme Analysis Time 
Analysis Type Analyses 0 bjective Analyses Objective 

Semivolatiles 81 (13of 16) $5 NA 
Pesticides/PCSs 100 (25 of 25) 85 NA 
Inorganic Metals+ 99 (581 of587) 98 NA 

Volatiles NA 98 (266 of 271) 98 

Mercury NA NA 100 (276 of 276), 90 
Anions NA NA 73 (266 of 3659 50 
Rads NA NA 100 (17Q of 170) 9Q 

-t Calculation based Qn total results of ICP, G F M ,  and CVAA analytes. 

NA = Not applicable. 

Because various anians differ in holding time requirements, percentage 
compliance of this analytical method only was based on the number of analytes 
rather than on the number of aqueous samples. 

* 
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specified in the environmental pian. Additionally, appropriate standard units 
were utilized for each measurement system, which yielded internally and 
externally comparable results, assuming other comparability criteria were met. 

Po monitor the abiiity of the laboratories to generate comparable data, 
quarterly blind (QB> performance samples from EPA (EMSL-LV) were analyzed for 
CLP anatytes during the l N E t  analytical program. Similarly, €PA quarterly 
round-robin samples were used to assess cornparability for radiological samples. 
The analytical program objective for comparability was to generate acceptable 
resuits for the CLP QB samples. This objective was satisfactorily accomplished 
for the inorganic and nun-target list parameters analyzed. ORNL received scores 
of 94.1%, 96.3Oh, 89.5% and 86.7% for the inorganic QB2FY88, 683FY88, Q34FY88 
and QB1 FY89 evaluations, respectively. The majonty of organic parameters also 
received satisfactory scores. ANL-E scored 72.6% and 93.8% for organic Qt32FY88 
and QE33W88, respectively. Organic QB4R88 results received scores of 95.6% 
for the water sample and 100% for the soil sample. ANL-E received 71.6% for 
the organic QBIFY89 evaluation. The objective was not met for one of three 
organic evaluations by BCD. BCD scored 47.3%, 95.6%, and 93.8% for QB2-, QB3-, 
and QB4FY88. BCD was not participating in the EPA QB evaluation program 
during the first quarter of W89. 

Remedial action was taken by the laboratories to correct problems encountered 
with the analysis of inorganic and organic samples. A table summarizing these 
performance scores, copies of the respective EPA QB evaluation reports, and the 
remedial action responses from each laboratory are provided in Appendix C. 

5.2.1.1.4 Precision 

Precision, 
duplicate 
objectives 
precision 

the ability to replicate an analytical value, was evaluated through 

analysis of 5% to 10% of the samples analyzed. The program 
for the precision of analytical measurements were to satisfy CLP 

control limits for 80% of all aqueous analyses and 70% of all soil 
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Table 5.7. Adherence to Precision Requirements 

Analyses Within CLP Precision Requirements (%I 

Water Samples Soil Samples 
Analysis Type Analyses Objective Analyses Objective 

Volatiles 
ANL-E 
BCD 

Semivolatiles 
ANL-E 
BCD 

Pesticides/PCBs 
ANL-E 
8CB 

Inorganic Metals' 

Anions 

Radiochemicals 

100 (30 of 30) 
100 (5Of  5) 

100 (11 of 11) 
NS 

83 (5 of6) 
NS 

100 (174of 174) 

100 (45 of 45) 

100 (45 od45) 

80 
80 

80 
80 

80 

80 

80 

80 

100 (30 of30) 
96 (24 of 25) 

100 (11 of 11) 
91 (16of 11) 

100 (6 af6) 
NA 

99 (258 of 261) 

93 (70 of 75) 

93 (70 of75) 

70 
70 

70 
70 

70 

70 

70 

70 

NS = No sample of this matrix type analyzed. 

+. Calculation based on total results of ICP, GFAA, and CVAA analytes. 

NA = No duplicate samples were prepared for this sample matrix. 

Note: All calculations are based on the number of analytes in compliance for a 
given analytical method. 
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analyses. The reported data meet CLP precision criteria (RPD) for 98% of all 
aqueous measurements and 95% of all soil measurements. The adherence to 
precision requirements is summarized for each analysis method according to the 
sampie matrix in Table 5.7. The values appearing within the parentheses denote 
the actual number of anaiytes in compliance with CLP requirements in 
comparison to the total number of andytes measured. The data quality 
objective was not met for pesticide analyses from BCD because no matrix spike 
sample was associated with the four samples analyzed. 

5.2.1.1.5 Accwacy 

Accuracy, the ability to obtain a true value, is optimized and evaluated for an 
analytical system through specific quality control (QC) procedures and 
measurements. The exact QC procedures and measurements required to ensure 
acceptable accuracy depend on the method, but all chemical methods generally 
requite instrument calibration, method blank analysis, check standard or 
laboratory control sample analysis (i.e., analysis of sample of known analyte 
concentration), and a matrix spike. Organic analyses usually incorporate 
additional QC procedures to optimize accuracy: the additional procedures 
referred to are internal standards and surrogate compounds added to every 
sample. Analytical determinations based on CLP protocol incorporated the 
required QC samples to assess the accuracy of analytlcal results. Similar QC 
samples were also induded in all non-CLP procedures; QC results were 
calculated, but no determination of compliance was made because C1P 
requirements have not been established for these methods. 

The program objective for accuracy of analyttcal measurements was to meet ClP  
tuning criteria for 90% of all GC/MS analyses. Evaluation of tuning criteria for 
volatiles and semivolatiles was performed by using the CLP Form V (GC/MS 
Tuning and Mass Calibration Form) for both the volatile and semivolatile 
fractions. Instrument tuning criteria for BCD were met for 99% and 100% of 
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volatile and semivolatile organic data, respectively. Instrument tuning criteria 
for ANL-E were met for 180% of volatile and semivolatile organic data. 

The remaining results of accuracy of QC measurements associated with the INEL 
data are summarized in the categories of calibration (Table 5.8), blanks (Table 
5.9), control samples (Table 5.1Q), and matrix spikes (Table 5.11). Also listed in 
the summaries for comparison are program objectives, where objectives have been 
established. 

Entries for percentage compliance for initial and continuing calibration results 
are summarized in Table 5.8. Radiometric continuing calibrations were assumed 

to be in compliance if results fell within +10% of those obsetved for the initial 
calibration of the instrument. The ORNb analyses for anions also did not meet 
the 90% objective. All other calibration data met program objectives. 

The results in Table 5.9 demonstrate that all blank measurements satisfied the 
program objectives and imply relatively contamination-free analyses. 

Laboratory control sample analyses were not conducted for most types of 
analyses. Such analyses were performed for inorganic metals and radiochemical 
analytes. Results for laboratory C Q ~ ~ ~ P Q I  samples were considered to be in 
control for radiometric analysis if results were within +20% of the true value. 
Results presented in Table 5.10 show that all laboratory control sample analyses 
objectives were met. 

The performance of matrix spike organic samples (Table 5.11) was based on the 
recovery of target compounds (TC), internal standard compounds (IC), and 
surrogate cornpounds (SC). The performance objective for matrix spike samples 
was not realized for the semivolatile soil f C  spikes for BCD analyses. Recovery 
of target compounds from the BCD and ANL-E analyses for pesticides/PCB soil 
samples also did not meet performance objectives. 
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Table 5.8. Adherence to Calibration Requirements 

Analvses With Accercltab le Calibrations (%I 

Water Samples Soil Samples 
Analysis Type Analyses 0 bjective Analyses 0 bjective 

Volatiles 
ANL-E 100 (275 of 275) 90 100 (198 of 198) 90 
BCD 100 (5oof50) 90 99 (158 Of 160) 90 

Semivolat'les 
ANL-E 100 (51 of51) 90 loo (85 of 85) 90 
BCD NS 100 (51 of51) 90 

ANL-E 97 (309of318)" 90 97 (309 of 318)* 90 
BCO NS 100 (151 of 151) 90 

Inorganic Metals 99 (874of887) 90 99(1630 of 1653) 90 

Anions 86 (505 of 586)* 90 86 (505 of 586)* 90 

Radiocbemicals 100 (1 14 of 114)* 90 100 (1 14 of 114)* 90 

Pssticides/PCBs 

+ Calculations based on total of ICP, GFAA, and CVAA analytes. 

* Instrument calibration used for both water and soil samples. 

NS = No samples of this matrix type were analyzed. 

Note: All calculations are based on the number of analytes in compliance for a 
given analytical method. 
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Table 5.9. Adherence to Methad Blank Requirements 

Analvses With Method Blanks Below CRDL (?/.I 
Water Samples Soil Samples 

Analysis Type Analyses 0 bjective Analyses 6 bjective 

Volatiles 
ANL-E 
BCD 

100 (544 of 544) 95 98 (333 of 340) 95 
100 (35 of 35)" 95 99 (766 of 770)* 95 

Sernivolatiles 
AN L- E 100 (65 of 65)" 95 IOQ (65 of 65)" 95 
BCD NS 1069 (65 of 65)" 95 

Pesticides ,/ PC Bs 
ANL-E 100 (29 of 27)* 95 100 (54 of 54)f 95 
BCD 100 (7of 7)* 95 100 (14 of 14)* 95 

inorganic hnetals + 99 (509 Qf 570) 95 99 (664 of 665) 95 

Anions 1 Q6 (235 of 235)* 95 100 (235 of 235)* 95 

Radiochemicals 100 (23 of 23) 95 100 (34 of34) 95 

Calculations based on total of ICP, GFAA, and CVAA analytes. 

* Water blanks were used for both water and soil SOGs. 

NS = No samples of this matrix submitted for analysis. 

Note: All calculations are based on the number of analytes in compliance for a 
given analytical method. 

5-32 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Table 5.10, Adhefence to Control Sampfe Requirements 

Analvses With Accentab le Control S a m D  le Analvses (%I 

Water Samples Soil Samples 
Anatysis Type Analyses Objective Analyses 0 bjective 

80 

80 

80 

* 80 

80 

80 

Volatiles * 
Sernivolatiles * * 

* Pesticides/PCBs * 

Inorganic Metals + 98 (1 71 of 174) 80 93 (242 of 261) 80 
~ 

Anions PIA 80 NA 80 

Radiochemicals 98 (39of40) 80 100 (45 of 45) 80 

+ Calculations based on total of ICP, GFAA, and CVAA analytes. 

*Not applicable. 

NA = Not analyzed. 

Note: All calculations are based on the number of analytes in compliance for a 
given analytical method. 

5-33 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

Table 5.1 1. Adherence to Matrix Spike Requirements 

Analvses With Acceotable Matrix Spike Analvses (“/I 
Water Samples Soil Samples 

Analysis Type Analyses Objective Analyses Objective 

Volaiiles (TC) 

Volatiles (IS) 

Voiatiles (SC) 

Semivalatiies (TC) 

Sernivolatiles (IS) 

Semivolatiles (SC) 

Pesticides/PCBs (TC) 
ANL-E 
BCD 

Pesticides/PCBs (SC) 
ANL-E 
BCD 

Inorganic Metals i- 
Anions 
Radiochemicals 

ANL-E 
BCD 

AN L-E 
BCD 

ANL-E 
BCD 

ANL-E 
€360 

ANL-E 
BCD 

ANL-E 
BCD 

100 (60 of 60) 

100 (780 of 780)* 

loo (18of 10) 

100 (21 of21) 

95 (26of26) 
160 (980 of BO)* 

100 (22 of 22) 
NS 

NS 
160 (84 of 84)* 

100 (84 of 84)* 
NS 

83 (10of 12) 
NA 

100 (7of7) 
100 (20f 2) 
97 (142 of 146) 
82 (37 of 45) 
97 (38 of 39) 

80 
80 

90 
90 

943 
90 

80 

90 

90 

80 
80 

90 
90 
80 
80 

80 

100 (60 of 60) 
96 (48 Qf 50) 

100 (594 of 594)* 

1 OQ (594 Of 594)* 

99 (370 of 375) 

96 (364 of 375) 

100 (22 of 22) 
55 (12 of 22) 

94 (34 of 36) 
100 (144 Of 144)* 

100 (144 Of 144)* 
100 (36 of 36) 

25 (3 of 12) 
67 (12of 18) 

100 (140f 14) 
100 (15of 15) 
93 (181 of 195) 
73 (58 of 79) 
86 (18of21) 

70 
70 

80 
80 

80 
80 

70 
70 

80 
80 

80 
80 

70 
70 

80 
80 
70 
70 
70 

i- Calculations based on total of ICP, GFAA, and CVAA analytes. 
NA = Matrix spikes not analyzed for this matrix. 
VS = No samples of this matrix submitted for analysis. 

Results are the sum of bath internal standards and surrogate compounds. 
PC = Calculations based on the results of targent compound matrix spikes. 
IS = Calculations based on the results of internal standard compound recovery. 
SC = Calculations based on the results of surrogate compound recovery. 

Note: All calculations are based on the number of analytes in compliance for a 
given analytical method. 
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Although not incorporated into the results listed in Table 5.11, CLP compliance 
for ICP serial dilutions for water and soil preparations was 97% and 89%, 
respectively. 

5.2.1.2 Data Quality by Type of Analysis 

General observations and facts that should be considered when interpreting data 
from the lNEt Site are provided in this section. Also included is in summary of 
the QA/QC protocol used for non-CLP metbods. The discussions are presented 
by general type of analysis in the foilowing order: volatiles, semivolatiles, 
pesticides/PCBs, soil gases, dioxins, .inorganic metals, chromium (VI), anions, 
nitratS" by flow injection analysis, percent solids, and radiological analytes. 

5.2.1.2.1 Vcdatife Organic Compounds 

ApproximaieJy 65% of tbe requests for volatile analysis in lNEt samples were - 

performed by ANL-E. BCD analyzed the remaining samples associated with the 
following sites: Environmental Problem 3 (Requests 502, 503, 512, 514, 515, 520, 
522); Environmental Problem 5 (Requests 801 and 802); and Environmental 
Problem 7 (Requests 814, 816, 817,818, and 822). 

Volatile Organic Compound Anaqrsis by ANL-E All samples analyzed by ANL-E 
met cumpliance for holding times. Additionally, all sample duplicate results, 
calibration data, and matrix spike results (TC, IS, and SC compounds) met CLP 
requirements. The soil laboratory blank was prepared using sand as the sample 
subsMJte. Both aqueous and soil laboratory blanks were found to be within CLP 
QC limits. Three blanks each contained a single target nnalyte above the 

respective CRDL. Because the CLP blank requirement was met, the presence of 
these contaminants at trace levels should have no significant impact on the 
sample data. Laboratory blanks from two SDGs contained the TIC 1,1,2- 
trichloro-l,2,2-trifluoroethane. The TIC was found at concentrations of less 
than 20 ug/kg in a total of 10 samples. The flag &I is used on Form 1E of the 
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data packages to denote that the TIC is a contaminant found in the laboratory 
blank. This laboratory contaminant was traced to the laboratory refrigeration 
system and corrective actions have since eliminated the compound from current 
laboratory blank samples. 

In general, the overall quality assessment for the CLP TCL results is Quality 
Level 1. In addition, specifically identified TIC data have a Quality Level of 11, 
while all unknown Tic data are assigned a Quality Level of 111. Data for 1,1,2- 
trichloro-l,2,2-trifluosoethane are assigned a Quality Level of Ill in the two 
affected SDGs because ~f its presence in the blank. 

Analytical results for volatile analysis are documented using the standard CLP 
data package format. On form IE, HC is used as the abbreviation far 
hydrocarbon, An explanation is required in the redundant use of the term TIC. 
The CLP manual refers to PIC as an abbreviation for "tentatively identified 
cornpound"; however, the ANL-E data system uses TIC to identify the "total ion 
chromatogram." Therefore, in the CLP data packages, the reconstructed total 
ion chromatogram (RIC) is labeled TIC (total ion chromatogram). 

Volatile Organic Compound AnaQsis by BCD. Ninety-seven samples were 
analyzed for volatile organic compounds by BCD. These samples consisted of 
soil, water, and QC samples. Sample IN503050A results were not reported due to 
an instrument failure. A number of discrepancies in data reporting appear in the 
data packages. Three trip blanks (INNlGOlOA, INN49019A and lNN52014A) are 
reported as soils, with values reported in units of ug/kg. BCD confirmed that 
the samples were aqueous, but they chose to report them as soils. In a number 
of instances, the DOE sample ID number and laboratory sample ID do not agree 
from CLP form to CbP form. None of the volatile forms are identified with an 
SQG number. SDG numbers were later assigned according to a follow-up letter 
transmitted by BCD. Because of the way the SDGs were established, no matrix 
spike/matrix spike duplicate (MS/MSD) samples were analyzed in SDG IN80101 7A. 
The SDG numbers were not used because of limitations in BCD software. 
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Holding time requirements were met for all samples with the exception of five 
samples from Requests 512 and 515. The noncompliance was due to the inability 
of the instrument to tune to 4-bromofluorobenzene (BFB). 

The voiatile soil blanks contain no blank soil matrix. They consist only of 
water, surrogates, and internal standards. Because no true soil blank was used, 
blank ‘results for soil samples may not truty reflect tbe contaminants that may be 
present in this matrix type. No blank soil matrix was available at the time of 
anaiysis. No TICS or TCLs above the CLP limit were found in any of the blanks 
prepared with the samples. However, four blank analytes were detected at levels 
above the CROL in the laboratory blanks. 

With the exception of some low-level soils, voiatite organic compound analyses 
were performed following the EPA’s 7/87 CLP protocol. A reduced sarnpfe size 
of 2 to 4 g, rather than 5 g, was used in the extraction procedure for low- 
level soils in order to obtain more acceptable recoveries for surrogate and 

internal standard compounds. Ten samples were out of control for surrogate 
recoveries; the data are flagged on the reporting forms. Generally, EFB was 
recovered above the CLP limit. 

The following samples were run and exceeded the CLP linear range requirements, 
although no peak saturation was observed: IN520028A and IN814056A for 
methylene chloride, iN816069A for acetone, IN8161 16A for acetone and 2- 

butanone, and 1N816092A for acetone and 4-methyl-2-pentanone. Sample 
1N520028A was reanalyzed using a smaller sample size and is also being reported 
as IN520028ARE. 

Sample 1N502048A was run twice unsuccessfully. 
system crashed and the second run dogged the purge and trap. 
produced same data, but no surrogate recovery, and is being reported. 

During the first run, the data 
The first run 
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The reconstructed ion chromatogram (RC)  for GC/MS file 812613BLK appears as 
noise peaks followed by a straight line. The RIC was replotted and still 
appeared the same. The data are unaffected and are being reported. 

A VOCObTM (Supelco, Inc.), 60 m long by 0.75 mm ID with 1.5 um film glass 
capillary was employed for the analysis of these organic compounds. The target 
compound 1,1,2,2-tetrachloroethane and the surrogate compound BFB coelute 
during the analysis of the initial calibration standards for samples on the 
VOCOLTM column. Because 1 , I  ,2,2-tetrach1osoethane has a fragment ion at m/z 
95 which is the primary quanditatisn ion for BFB, the average relative response 
factor (RRF) for BFB for the initial cailibmtian was artificially high. This 
caused the surrogate recovery value of BFB in the method blanks to be less than 
the 86% minimum criteria. The ion at m/z 174 was, therefore, selected as the 
primary quantitation ion for BFB. Using the quantitation ion at m/z 174, an 
RRF was established for BFB which gave acceptable surrogate recoveries for BFB 
for all standards, blanks, and samples. 

Because their coelution with target compounds made area measurements 
unreliable, quantitation of TIC compounds by BCC, was based on peak height. 

5.2.1 -2.2 Semivolatile Organic Compounds 

ANL-E analyzed thirteen samples and BCD analyzed three samples for 
semivolatile organic compounds. A summary of the more common analysis 
problems encountered by each laboratory and deviations from protocol follows. 

Semivolatile Organic Compound Analysis by ANL-E. Three of the 13 regular 
samples were extracted from 1 to 4 days beyond the extraction holding time. 
acceding the holding times for these analyses may have allowed degradation or 
transformation of the target analytes. The usual result of non-compliance to 
holding times is that the measured and reported concentrations may 
underestimate the true value of the analyte. 
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Semivolatile organic compound analyses are prone to their own unique set of 
Contamination problems. Phthalates are a very common contaminant in 
semivolatile analyses. These cornpounds are used as plasticizers and are easily 
extracted with organic solvents and often introduced to samples or their 
associated extracts at numerous points in the sample anatysis process. The INEL 
smpies and blank contained phthalates. The di-n-butylphthalate and bis(2- 
ethy1hexyf)phthalate are ubiquitous compounds and usually observed as 
contaminants. A few of the INEL samples also contained phenol. Because the 
blank &so contained the target compound, the values are qualified with a B flag 
on Form I of the data packages. Some non-TCL compounds continually appear in 
the samples and are known to be from the reagent water used for blanks and_ to 
rinse the glassware. Since these compounds continuaily appear in all samples and 
occasionally in the blanks, but are not sample TICS, they are not listed on Form 
I SV-TIC or on the quantitation report. These compounds are listed in Table 
5.12. 

The internal standard for peryiene-d-12 is above the allowed QC limit in two 
samples (IN523021C and IN523032A). This was probably caused by the large 
amount of alkanes in the samples, which caused a matrix effect. No corrective 
action is required if only one internal standard recovery is out of the QC limit. 

The quality level for the above semivolatile data was Quality Level I I  except for 
the compounds di-n-butylphathalate and bis(2-ethylhexyl)phathalate, which are 
data Quality Level I l l  in samples. 

Sernivobtile Organic Compound Analysis by BCD. The three soil samples from 
Environmental Problem 5 (Request 801) were analyzed within the required 
extracfiion holding time. The blank for the soil samples included only reagents; 
no blank soil matrix was used. No compounds above the CLP limit were found in 
the blank prepared with the soil samples. Although TC spike compound 
recoveries were poor, duplicate spike results indicate that matrix effects may be 
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Tentative Identification 
Retention 

Scan No. Tme, min 

Acetic acid, 1 -methylethyl ester 
Octane, 4-methyl- 
Oxisane, tetramethyl- 
Heptane, 2,3,6-trimethyl- 
Octane, 3-methyl- 
2- Hexanone, 6- (acetyl oxy)- 
2-Cyclohexen- 1 -one 
5-Wexen-2-onq 5-methyl- 
2(5H)-Furan~ne, 5,5-dimethyl- 
2-Butanol, 3-methyi-, acetate 
3-Heptanone7 2,4-dirnethyl- 
Cyclohexamol, 4-chloro-, trans- 

Cyclohexane, 1,2-dichloro-, traos- 
Propanoic acid, 2-methyl-, ester 
PRthalate ester 
Hexanedioic acid, mono(2-ethylhexy1)ester 

1 -Oetyn-3-ol, 4-ethyl- 

420 
469 
472 
481 
484 

586 
61 1 
61 3 
677 
689 
745 
748 
81 0 

1573 

2243 
i a72 

7:0q 
7:49 
752 
8:01 
8:84 
9:26 
9.46 

10:11 
m:13 
11:17 
11 29 
12125 
1228 
13:30 
26: 13 
31:12 
37:23 
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the cause of this noncompliance. 
in either the spike or the matrix spike duplicate sample. 
the CRQL for this compound may be too low. 

The compound 4-nitrophenol was not detected 
This may indicate that 

Quantitation of TIC compounds by BCD was based on peak height because their 
coeiutiun with target compounds made area measurements unreliable. 

Polychlorinated biphenyls (PCBs) in water and soil samples were determined 
using the 7/87 CLP SOW. ANL-E analyzed 14 regular samples from 
Environmental Problem 3 (Requests 507 and 508) and Envirclnmental Problem 5 
(Request 804). BCD analyzed ten soil and one water sampie from Environmental 
Problem 3 (Requests 503 and 509) and Environmental Problem 7 (Request 818). 

PC8 Anaiysis by ANL-E. All samples extracted by ANL-E met holding time 
requirements. The amount of surrogate added to all the samples was ten times 
the amount called for in the CLP procedure. Percent recoveries were calculated 
accordingly. Matrix spiking solution was mistakenly added to sample IN50701 OA. 
This sample was used as the matrix spike and matrix spike dupticate. All of the 

sample was used so that the sample could not be re-extracted. The levels of 
spiked cornpounds found in sample lN507010A correspond well with what was 
spiked, so no detectable quantities of pesticides were present in the sample. 

On Form IX Pest, the %D’s for 4,4’-DDT, endosulfansuifate, and endrin ketone 
are above compliance limits. Since none of the samples contain these 
compounds, this should not affect data quality. On Form 1X Pest for sample 
confirmation, 4,4’-DDT, alpha-BHC, beta-BHC, ddta-BHC, enclosulfansulfate, and 
methoxychtor have a high %D. Sinca none of the samples contain these 
compounds, this should not affect the data quality. 
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The percent recoveries of lindane (127% compared to 123% acceptable level) and 
endrin (126% compared to 121% acceptable level) in the MSD for water samples 
were slightfy above QC limits. The percent recoveries for 9 of 12 MS/MSD 
components were also outside limits. Most values were only slightly above the 
control limits. Noncompliance to both sets of QC requirements was caused by 
the coeluting Arodor 1260 4ackground in the sample. 

PCB Analysis by BCD. The PCB samples were analyzed following the EPA’s 7/87 
CLP SOW with one exception: a capillary megabore column (D8-608, 30 m x 
0.53 mm ID, 0.83 um film) was used as the primary column. All of the individual 
target compounds (pesticides) are resolvable. No secondary column analyses 
were performed because only PC8 analysis was requested, and no PCBs were 
determined to be present based upon the results of the primary analysis. Any 
pesticides that may have been present would have been present at levels 
significantly below the CWQL 

All samples were extracted within the extraction holding limit. The blank for 
the SDG containing samples from Requests 563 and 509 was contaminated with 
pesticides, although no PC8s were present in the blank. Because only PCB 
analysis was requested, the preliminary “hits” were not confirmed and no 
pesticides were reported. In this same SBG, the MSD sample (IN509012BMSD) 
recovery was low for all seven compounds added. It was noted that the volume 
collected after GPC was low for this sample. Because the recovery was low for 
one spiked sample, all of the RPDs were out of control. In the SDG containing 
samples from Request 818, insufficient sample was received for analysis of an 
unspiked sample, an MS, and an MSD. Therefore, only an MS was extracted for 
this group of samples. Qnly one liter of the water sample was received for 
analysis. Therefore, no associated matrix spike or matrix spike duplicate could 
be extracted and analyzed for this matrix. 
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5.21.24 Soil Gases 

The analysis of soil gases in 13 samples is based on the volatile organic analysis 
method of the EPA’s 7/87 CLP SOW. An external standard method was used for 
quantitation of anawes. The initial and continuing calibration curves were 
prepared using the low-level volatile compound CLP methodology. The 
calibration cmes met CLP criteria. The response factors, based on calibration 
curves derived from water, were used ’to quantitate analytes that were thermally 
desorbed from the Carbotrap multibed desorption tubes received from the field. 
The total desorbate was delivered to the analytical packed GC column. 

The results were reported on Form I A  as total nanograms of analyte found per 
tube. The weight of the sample used and level of analysis on Form 1A are left 
blank because these entries are not applicable. 

The retention times of analytes obtained from the directly desorbed Carbotrap 
tubes were slightly different from those obtained using the water calibration 
curves. The presence of TCL compounds in the samples were confirmed by 
manually comparing the mass spectra of all TCL compounds detected in the 
sample with mass spectra obtained from the corresponding standards. 

The analysis of internaf standards, surrogates, and matrix spikes or matrix spike 
duplicates was not possible. The corresponding CLP forms were, therefore, not 
used. Because no internal standards were added to the Carbotrap tubes, the area 
and amount of internal standard from the daiiy 50 ppb water calibration were 
used to quantitate TICS. On Form I€, the flag al is used to indicate that the 
TIC (hexamethyl disiioxane, column bleed) was also detected in the blank runs. 

Data from a blank Carbotrap tube were used to complete Farm 4A. Form 6A 
was included to show that the response factors met CLP criteria. A Form 6A’ 
was developed to tabulate response factors using the external standards method. 
The response factors are based on 100, 250,500,750 and 1000 ng standards. 
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The data quality level for these samples is Quality Level 111, using the SOP for 
Oak Ridge Data Validation (Rev. 7/26/88) and for Determination of Oak Ridge 
Data Usability (Rev. 7/29/88). The results for the positively identified volatile 
TCL compounds (except for selected methylene chloride data) and Tics (except 
for hexamethyl disiloxane) are usable. The exceptions above are because 
methylene chloride was detected in several of the unused Carbotrap multibed 
desorption tubes and because of column bleed. 

5.2.1 2 4  Potychlorinated Dibemo-Vioxins and Polychlorinated Qibenzohrans 

The analysis of polychlorinated dibenzo-p-dioxins and polychlorinated 
dibenzofurans (PCDDs/PCDFs) was performed under the guidelines of the EPA 
Contract Laboratory Program’s IF6 WA86-K357, “Statement of Work for Dioxin 
Awalysis, Soil/Sediment and Water Matrices, Multi-Concentration, Selected Ion 
Monitoring (SI< GC/MS Analysis 9/1/86;.” The SOW is based on EPA Method 
8280 found in Test Methods for Evaluatina - Solid Wastes. Phvsical/Chemical 
Methods. S w-€348. 

The case narrative supplied with the dioxin data package states that 16 soil 
samples, three native spikes, and three method blanks were received by BCD. No 
shipping report or organic traffic report accompanied the data set. 

The protocol defined in EPA Method 8280 was used to evaluate the quality of 
data generated for dioxin analyses. The procedure is directed toward low- 
resolution mass specirometry, whereas the actual analyses were carried out 
using high-resolution mass spectrometry. The protocol requires the analysis of 
duplicate samples. However, no rinsate, field blanks, or duplicate samples were 
received at BCD for analysis. 

All samples must be extracted within 30 days of sample collection; analysis must 
be completed within 45 days of collection. The extraction limit was exceeded by 
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6 days for four soil samples: IN818016, IN818027, IN818038, and IN818049 A 
single water sample (lN818136) was extracted 2 days beyond the limit. The 
analysis holding time was exceeded for all samples; typically, samples were 
anabed approximately 95 days from sample coltection. 

More than 95% of the calibration data met performance criteria. Sample results 
are presented in the data package under headings of "Conc" (concentration) if 
detected, or "MPC" (Maximum Possible Concentration) if not detected. Table 7 

of the data package includes results in units of ng/gm*. The units probably 
should be nglgm. 

One of the laboratory method blanks was found to contain low Jevels of HpCDD, 
OCDD, HxCDF, and OCDF. These levels of cont-ination are quite low and 
should not affect consideration of the data. The other method blank was free of 
any contamination; the daily soivent blank analyses were also free of any 
detectable contamination. 

The internal standard recoveries are generally well within the suggested limits 
(40% to 120%). Severaf cases of high recoveries (> 140%) a r e  noted, while no 
samples suffered significant losses of the labelled internal standard. 

5.2 1 -2.5 Inorganic Metals 

I f l  general, inorganic analyses were performed according to DOE Environmental 
Survey protocol; however, some deviations from the stated protocol did occur. 
A brief discussion of the more common deviations and protocol violations and 
their impact follows. 

ICP Analyses. CLP protocol provides for the analysis of only soil and water 
samples. To meet the needs of the DOE Site Survey Program, as much as 
possible of the ClP protocol was followed in the analysis of other sample types. 
In one case, six radioactive soil samples (Le., IN50201 SC, IN502026C, IN502037C, 
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IN502048C, 1N502059C, and 1N5020606) from the TRA 1952 warm waste pond for 
Environmental Problem 3 were analyzed for chromium by ICP. Because of the 
radioactive nature of these samples, a Perkin-Elmer sequential ICP adapted for 
radioactive work was used for the analysis. Several modifications were made to 
the Ceto soil preparation method for these radioactive samples. Scandium was 
added as an internal standard to help correct matrix effects. Step 5 of the IC? 

preparation procedure was omitted; hydrochloric acid was not added to prevent 
corrosion of the stainless-steef glove box which surrounds the ICP torch housing. 
A h ,  samples were diluted to a final volume of 100 mL, rather than 200 mL, to 
improve the method detection limit (MBL). 

There! were also several deviations from the CLP QAIQC requirements in the 
analyses of these six samples. The calibration verification solution was not an 
independent standard; the verification and cafibration standards came from the 
same sBurce. An aqueous laboratory control sample, rather than a solid one, was 
analyzed with the soil samples. To minimize exposure to radiation, the analyst 
did not prepare a serial dilution. Also, the CRBL and holding time were not 
met; the holding time was exceeded by three months. These latter 
noncompliance$, however, did not have a serious impact on the data because high 
concentrations of chromium were measured in these soils. 

A spike and a method duplicate were analyzed with these radioactive soils. A 
62% recovery and a 12% duplicate difference were obtained for these QC 
samples, respectively. 

All other determinations for I@P metals were made with a JY-48 polychromator. 
The Survey MDLs, but not the CLP CRDLs, could be met for arsenic, lead, and 
selenium. The MDLs for these three analytes were, therefore, used to evaluate 
the sample data. The CLP CRBLs were met for all of the other analytes. 

There were several calibration nonconformances. Difficulty was encountered in 
maintaining calibration within the 10% CL? limit for the aluminum and sodium 
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primary channels. A 220% deviation from the true values of the calibration 
verifications for these two analytes was considered acceptable. The 
noncompliance of two verification results for selenium affected soil sample 
IN816092H, which came from the CFA Landfill I I  area for Environmental 
Problem 7. For 
all other calibration verification noncompliances, either the sample results were 

, not affected, or the results were affected but the data could still be used. Two 
zinc noncompliances also occurred for some calibration blanks. The zinc result 
for the calibration blank associated with four sediment samples that were taken 
from the TRA chemical/corrosive pond area (Environmental Problem 3) and with 
eight soib from the CFA sanitary drain field (Environmental Problem 1) exceeded 
the x) ug/L CRDL by 1 ug/L. The zinc results for these solids may, therefore, 
be slightfy elevated. In the second case, contamination of the autosampler test 
tubes was responsible for a high blank value for zinc (Le., 347 ug/L). Seventeen 
soil samples from the TRA/ETR cooling tower basin (Environmental Problem 9) 
were possibly affected. Zinc results for these latter samples may be biased 
approximately f 70 mg/kg. 

The selenium result for this sample may be slightly elevated. 

The spike recovery for antimony was consistently low for all soil and sediment 
digestions. A reason for this poor recovery could not be determined by the 
analyst. The low spike recoveries for arsenic were most likely the result of 
volatilization losses which occurred during sample preparation. Water samples 
that were collected from several wells for Environmental Problem 2 (Le., Well 

ANL-8, Well ANL-W-I, Well ANP-1, Well CFA-I, Well FET-1, Well SL-I, Well 

TRA-1, and the fire station well), from the ANl-W disposal pond for 
Environmental Problem 3, and from the CFA sewage treatment pfant for 
Environmental Problem 4 were possibly affected by this volatilization loss. 
Because the antimony and arsenic results for these samples may be biased low, 
they should be interpreted with care. Sample inhomogeneity and matrix 
interferences were the suspected causes of the inadequate recoveries observed 
for barium and copper. 
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Because the analysis results of the solid laboratory control sample indicate the 
possibility of positive bias for aluminum in soil and sediment samples, aluminum 
data for solids should be interpreted with care. 

Two method blanks were always prepared with each group of samples. In two 

cases, zinc was detected in a preparation blank at a level slightly above the 
CRDL. One group of 16 aqueous samples and another group of 17 solids were 
affected. The aqueous samples consisted of well water taken from several USGS 
wells for Environmental Problem 2 (i.e-, wells USGS-19, -27, -37, and -82); pond 
water from the TRA northernmost warm waste pond for Environmental Problem 
3; and QC rinsate water from CFA Landfill I ,  CFA Landfill II, and the BORAX 
trash dump areas for Environmental Problem 7. The solids came from several 
waste pond areas for Environmental Problem 3. These waste pond zones include 
the TRA 1952 northernmost warm waste pond, the TRA northernmost cold waste 
pond, the TRA chemical/csrrosive pond, the TAN/TSF disposal pond, the 
TAN/LOFT disposal pond, and the ICPP percolation pond. Because the result for 
zinc in the second preparation blank that was prepared with each group was in 
compliance, none of these samples were redigested or reanalyzed. 

Duplicate and serial dilution results which did not comply with the CLP limits 
have been fiagged according to protocol. Sample inhomogeneity was most likely 
responsible for the inadequate precisions observed for calcium and copper in 
some solid samples. 

GFAA Analyses. Soil and water samples for INEL were analyzed for antimony, 
arsenic, cadmium, chromium, lead, selenium, silver, and thallium by graphite 
furnace atomic absorption (GFAA). Two method blanks were prepared with each 
sample group. All blanks met CLP performance criteria. All analytical results 
met CLP requirements. No holding times were missed. 

CVAA Analyses. Mercury was quantified using cold vapor flameless atomic 
absorption spectrometry (CVAA). Two method blanks were prepared with each 
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sample group. All blanks met CLP performance criteria. All QC results except 
for one aqueous spike were satisfactory; the spike recovery was biased by 
+119%. Samples IN503050F and 1N506053E from the TRA 1952 waste ponds for 
Environmental Problem 3 were affected by this noncompliance. This 
nonconformance is indicated on the CLP forms. No holding times were missed. 

Potassium. A flame photometric procedure was used to determine the 
concentration of potassium in INEL samples. The CLP protocol for sample 
preparation and analysis, and the QA/QC protocol specified for the ICP method 
were followed. Two noncompliance situations arose. One calibration 
verification result was out of compliance because it was overlooked during the 
analysis; the 90% to 110% ClP control limit range was exceeded by + 10%. Some 
soil samples from the CFA Landfill I and H areas (Requests 815 and 816 for 
Environmental Problem 7) were affected. Also, the 80% to 120% control range 
was exceeded by +IO% for an aqueous laboratory control sample that was 
prepared with some USGS well water samples {Le., Requests 815 and 816 for 
Environmental Problem 7;  Requests 409, 410, 416, 421, and 422 for Environmental 
Probkm 2; and Requests 504 and 522 fur Environmental Problem 3). These 
samples were not digested. All other quality control results were acceptable. 
No holding times were missed. 

5.2.1.2.7 Hexavalent Chromium 

A totaf of 32 soil samples collected from the ETR cooling tower basin for 
Environmental Problem 9 were analyzed for hexavalent chromium [i.e., 
chromium0/l)] by the analylcat division of INEL. A non-ClP/non-EPA method 
was used. All holding times for samples were met. To ensure as complete an 
extraction as possjbte, two extractions were performed on ail samples and spikes 
except on those belonging to one sample group. The additional step was omitted 
from this last SDG because chromium(V1) was not detected in any of the spike 
or sample extracts of the other three groups. Only 1 of 32 spikes was 
recovered satisfactorily; all other sample spikes exhibited either poor recovery or 
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no recovery at all. Because af the unstable nature of chromium(VI), a certified 
soil lab control standard was not available for analysis. Judging from the rapid 
reductions of the chromium(V1) spikes that were observed, the presence of large 
amounts of hexavalent chromium in these soils was not expected. A preparation 
blank was used for blank subtraction purposes. Hexavalent chromium was not 
detected in any sample or method duplicate. 

5.2.1 -2.8 Anions 

Chloride, fluoride, nitrate-N, phosphate-$, and sulfate were analyzed in 133 
samples using ion chromatography with conductance detection. CLP protocal was 
not followed in complete detail. An anion standard prepared from NBS materials 
was used  to calibrate the instrument. Proper detector response was verified at 
this time by comparison to the previous day’s standard responses. An in-house 
prepared quality control solution and a five-anion standard or NBS standards 
were analyzed following each calibration. Also, an EPA solution was used to 
veriv the instrument calibration for the reanalysis of water sample IN510253C 
taken from the TAN/TSF disposal pond for Environmental Problem 3. 
Nonreprsducible results were first obtained far this water sample for reasons 
unknown to the analyst. There were numerous nsncompliances for the 
calibration verification results. Calibration responses varied from the expected 
values by -25% to + 37%. These noncompliances are documented on the forms. 

The recommended MDLs for anions in water were not met; the MDLs at maximum 
instrument sensitivity were 0.23 mg/L for nitrate-N; 0.33 mg/L for phosphate-P; 
and 1 mg/L for chloride, fluoride, and sulfate. To improve the MDLs for soil 
analysis, a larger gram-portion of solid sample (Le, 10 g rather than a 0.25 g) 
was extracted and a more sensitive attenuator setting (i.en, 3 uMHO) was used. 
The MDLs for anions in soils were 0.23 mg/kg for nitrate’N, 0.33 mg/kg for 
phosphatCP, and 1 mg/kg for the other anions. 
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Forty-five aqueous samples exceeded the 48-hour holding time for nitratemN. 
The 48-hour holding time for phosphate was exceeded in 54 cases. Four aqueous 
samples taken from the TAN/TSF disposal pond for Environmental Problem 3 
were delivered to the laboratory 3 days late. All other anion holding times 
were met. Solids were analyzed within @-hours foilowing their extraction. 

A sample duplicats was not analyzed with every sample group. Also, duplicate 
injections of solid preparations were analyzed rather than injections of 
duplicate extractions. The information on anions in soil and sediment samples 
that is presented in Table 5.7 summarizes the precision obtained for the analysis, 
rather than for the method. 

Spikes were not added to the solids before the extraction step; rather, the final 
extracts were spiked. Therefore, the analysis results for the! spiked solids may 
not provide accurate information about the effect which the sample matrix has 
on the digestion. 

5.21 -2.9 Nitrate-N by Flow Injection Analysis 

Nine INEL water samples were analyzed by flow injection analysis (FIB) rather 
than by ion chromatography to meet the holding time requirement for nitrate-N. 
Prior to analysis by FIA, portions of samples for Environmental Problem 2 
(1N403015.J and IN403026J from Well USGS-27 and IN420016J from Well USGS-82) 
and Environmental Problem 3 (1N501014F, IN501025F, IN501036F, IN501 047F, 
IN501058F, and IN501069F from the TRA 1952 northernmost warm waste pond) 
were preserved with acid and refrigerated. Preservation extended the nitrate’N 
holding time to 20 days. AI analyses were performed within this time frame. 
Although there were no CLP guidelines for F IA, calibration blanks, verification 
sofutions, laboratory control solutions, a duplicate, and a spike were analyzed 
with these samples. All QC results except for those of the spike were within 
the C l P  compliance limits that are used for inorganic metal analyses. The 73.3% 
spike recovery for nitrate deviated slightly from the 75% to 125% CLP criteria. 

5-5 1 



Draft - Do Not Cite 
INEL Data Document 

Issue Date: September 1989 
Revision: 01 

5.2.1 -2.10 Percent Solids 

QRNL maintained the accuracy of the percent solids determination by checking 
daily the temperature of the drying oven with a thermometer located at the top 
of the oven. The temperature exceeded the 1030C-10586 range by l0C on 4 of 
the 82 days that INEE samples were dried. The greatest deviation during this 
was -2.O"C occurring on just two days. The Mettler balance was calibrated 
approximately four months prior to the analysis of INEL samples. The 

analytical balance was again calibrated midway through the analysis of INEL 
samples. The calibration of the electronic balance was checked daily using 
Class S metric weights at the 1-, 5, lo-, and 100-g levels. The measured mass 
did not vary by more than +6.4 mg from the known value at the 1-, 5, and 10-g 
levels. The measured value at the 160-g level did not vary outside the range of 
-1.3 to +3.6 rng from the known value. A single measurement sf percent solids 
was made for each sample. Duplicate determinations were done at a frequency 
of approximately 20%. 

5.2.2 Radiologid Quality Assurance 

The basic purpose of the QA program for the ORNL Low-Level Radiochemical 
Analysis Group (LLRAG) is to ensure tbat the data produced are of sufficient 
quality, accuracy, and completeness SO that valid interpretations can be made. 
This purpose is accomplished by assuring that: (1) proper sample procedures are 
fallowed; (2) the instruments yield accurate, reproducible results; and (3) 
adequate information is available concerning each sample. All aspects of the 
work carried out by the LLRAG are thoroughly documented. 

The basic B A  program for LLRAG has many aspects. Only the QC aspects of 
the QA program that concern accuracy and reproducibility of measurements, 
however, are summarized in this data report. These aspects include results of 
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routine standards (both primary and secondary), blanks for background 
measurements, and analysis of interlaboratory comparison standards. 

Approximately 5% of the total number of samples analyzed for the study were 
control samples. A control sample could be any of the following: 

Spike - A sample aliquot with a known amount of analyte added. 

In-house - An in-house sample with a known concentration of analyte. 

EMSL - A control sample from the €PA laboratory in Las Vegas 
(EMSL-LV). 

EML - A control sample from the EM1 laboratory in New York. 

Appendix E Table E.l shows tbe laboratory performance on these samples, 
identifying the sample type, the type of control, the nuclide measured, the 
result obtained, and the known value or expected result. The R value in the 
table is the ratio of the result obtained and the expected result expressed as a 
percent and indicates the level of performance. For the DOE Survey, an R value 
between 80 and 120 is considered acceptable. 

5.2-2.1 Gross Alpha-Beta Measurements 

In order to ensure accuracy of the results obtained by the gross alpha-beta 
measurements, a beta standard traceable to NBS was counted daily when the LB- 
4000 instrument was in use, and blanks (Le., backgrounds) for both alpha and 
beta were also obtained daily. In addition to these routine checks, prior to 
initiation of the measurements of lNEL samples, the instrument underwent a full 
calibration that included the determination of plateaus. 
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The results of the daily calibration checks, done with a beta standard (RNS2- 
4QB) consisting af strontium-90 and yttrium-90, are presented in Appendix E 
Table E.2. NQ alpha efficiencies for the LB-4000 are available for inclusion in 
this report; the beta efficiency alone is used to check the calibration of the 
instrument (the instrument counts bath alpha and beta simultaneously). The 

mean beta efficiency of the LS-4000 was 35.7% with a standard deviation of 2.5% 
and a range of 31.15 to 41.70%. The results of daily measurements of beta 
efficiency for each detector are included in Appendix E Table E.3. All beta 
efficiency measurement checks indicated a result within the acceptable range of 
- +4% for each of the 12 detectors on the LB-4000. Because all beta efficiency 
checks indicated results within the aceeptatsle range, the instruments can be 

considered to have been accurately calibrated and sufficiently constant during 
the time period that INEL samples were measured, 

The results of the background (i.e-, blank) measurements are also given in 
Appendix E Table €3 for alpha and beta, respectively. Examination of these 
tables indicates that the backgrounds were relatively constant throughout the 
measurement period of INEL samples. The alpha background of the LB-4000 had 
a mean of 0.03 cprn, a standard deviation of 0.02 cprn, and a range of 0 to 0.32 
epm. The beta background of the LB-4000 had a mean of 0.99 cpm, a standard 
deviation of 0.24 cpm, and a range of 0.61 to 1.91 cpm. Both the alpha and the 
beta backgrounds of the instrument, therefore, were of low enough levels that 
they did not adversely affect the measurements. 

52.22 Isotopic Alpha Measurements 

Alpha measurements on individual isotopes (e.g. plutonium-239) are performed 
using silicon surface barrier detectors coupled to a Nuclear Data NO-9900 system. 
During the period of time that the INEE samples were being counted, four new 
detectors were brought on-line (numbered 5-8). Detectors formerly numbered 5-  

1% were renumbered 9-16. Detectors 1-4 were also brought back on-line. The 
mean alpha efficiency of the ND-9900 was 19.6% with a standard deviation of 
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2.0% and a range of 14% to 23%. The mean alpha background of the NO-9908 
was O.CKl6 cpm with a standard deviation of 0.003 cpm and a range of 0 to 0.015 
cprn. AH of the measurement checks show results within the acceptable range, 
indicating that the NO-9900 was operating properly during the period of the 
INEL measurements. The edficiency and background data for each of the 12 
detectors are given in Appendix E Table E.4. 

Data on the calibration of the 12 detectors in this system are presented in Table 
E.5. These data indicate that each detector in the system was well within the 
specified calibration limits during the time period of the INEL measurements. 

5.223 Gamma Spectral Measurements 

In order to ensure accuracy and reproducibility of results obtained by the 
gamma spectral measurements (gamma scans), a secondary standard consisting of 
cesium-1 37 and cobalt-60 was counted daily; a mixed-radionuclide standard 
traceable to NBS was counted routinely; and backgrounds (Le., blanks) were 
counted routinely. The gamma standards are used to check that the energy 
calibration and efficiency of the instrument remains constant. The mixed- 
radionucfide standard is used as an additional verification of proper instrument 
operation and a check of the energy and efficiency calibration. 

LLRAG utilizes six gamma-ray detectors which are attached to a common 
computer (a MicsoVAX) for data collection and analysis. Because detector 6 
was out of service during the analysis of the INEL samples, ORNL used only 
the five operational detectors. 

Appendix E Table E.6 presents the results of the daily checks with the gamma 
standards for each of the five detectors. The count rates, centroids, and peak 
widths for the cesium-137 661 keV and cobalt-60 1332 keV peaks are used in the 
QC check. Unfortunately, a portion of this data was unavailable for inclusion in 
this data document. Examination of the data in Table E.6 indicates that the 
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data were very constant during the INEL measurements. Because results from 
the EPA Crass Check and EML lntracomparison Program samples that were 
analyzed during this time period were all within acceptable limits, it should be 
acceptable to conclude that the gamma detectors were operating properly during 
the analysis period of the INEt samples. 

Appendix E PabRe EL7 presents a summary of the measured intensities of all the 
gamma rays ahsewed in the background (i.e., blanks) for the five gamma-ray 
detectors. The data indicate that the background was low and relatively 
constant. 

5-2-24 Liquid Scintillation Measurements 

Tritium samples were counted using a Packard 4 C Tri-Garb liquid scintillation 
counter, A Packasd tritium standard is counted daily to ensure the accuracy and 
reproducibility of the results obtained by the system. Backgrounds (Le., blanks) 
are also counted daily. The results for the standard and background counts 
performed during the time that the INEL samples were counted are given in 
Appendix Table E.8, along with the efficiency data for that time period. The 
background for the 460C was 12.8 cprn, with a standard deviation of 0.7 cpm and 
a range of 11.5 to 14.1 cprn. The efficiency of the 468C was 58.6%, with a 
standard deviation of 0.1% and a range of 58.4 to 58.9%. All the data indicate 
that the 46OC was accurately calibrated, sufficiently constant, and had a low 
enough background such that no degradation of sample results occurred during 
the period of the INEL sample measurements. 

5.2.2.5 Interfaboratq Comparisons 

During the period of the INEL measurements, LLRAG participated in the 
following programs and tested for the fallowing isotopes: 
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EML Intracompxison Program: 

Soil: Strontium-90 Water: Hydrogen-3 
Cesium-137 Manganese-54 
Plutonium-239 Cobalt-57 
Americium-241 Cobalt40 
Uranium (pCi) Strontium-% 

Cesium-1 34 
Cesium- 137 
Plutonium239 
Americium-241 
Uranium (pCi) 

EPA Cross Check Progm:  

Uranium Gross alpha 
Strontium-90 Gross beta 
Cesium-137 Plutonium-239 
Chromium-5 1 Cobalt-60 
Zinc-65 Ruthenium-106 
Cesium-1 34 Hydrogen3 

The results measured by LLRAG and presented in Appendix E Tables E.9 and E.10 
did not exceed the warning limits, indicating that sufficiently accurate results 
were being obtained by LLRAG procedures and instruments. 

5.22.6 Conclusions 

The results of the QC checks presented above indicate that the performances of 
the alpha-beta instrument and the gamma-ray spectrometers were adequate to 
ensure accuracy and reproducibility of the results obtained using them. In 
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additio th ba kgrsund se n by each instrument/detector was sufficiently low 
and sufficiently constant to ensure accurate removal of background effects. 

5.2.3 Data Management QA/QC 

All analytical data entered into the Data Management System (DMS) goes through 
a series of verification and validation (V&V) routines to ensure that the data 
are of the highest quality possible. These V&V routines are designed to capture 
two potential types of data errors: transcription and consistency. 

Data transcription problems (Le., data entry errors) can be eliminated through 
the use of electronic data transfer techniques. Far INEL data, all ICP data and 
most organic data were electranically transferred from the instruments to the 
data base. The remaining, manually-entered data were initially reviewed for 
legibility, entered, and then 160% visually checked far accuracy. All 
transcription errors are corrected at the time of discovery and are not 
documented. 

Data consistency problems consist of miscoded information, missing data, 
incomplete data, and conflicting sample identification codes. After the 
information has been entered into the data base and all transcription problems 
corrected, the data are then printed and returned to the field team supervisor or 
analytical chemist for review. During this review, any missing or incomplete 
data are corrected and sent back for addition to the data base. Miscoded 
information is corrected and documented. Conflicting sample identification codes 
are reviewed and resolved by data management personnel working with field and 
analytical staff. 
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