69774
WCH-88
Rev. 0

River Corridor N
Closure Contract

Groundwater and Leachate
Monitoring and Sampling at
the Environmental
Restoration Disposal
Facility, Calendar Year 2005

RECEIVE])

JUN 0 8 2006

EDMC

April 2006

Washington Closure Hanford Sl
Prepared for the U.S. Department of Energy, Richland Operations Office | Closure
Office of Assistant Manager for River Corridor Hanford




TRADEMARK DISCLAIMER

Reference herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or
any agency thereof or its contractors or subcontractors.

This report has been reproduced from the best available copy.
Available in paper copy and microfiche.

Available for a processing fee to U.S. Department of Energy
and its contractors from:

U.S. Department of Energy

Office of Scientific and Technical Information

P.O. Box 62

Oak Ridge, TN 37831-0062

(865) 576-8401

fax: (865) 576-5728

email: reports @adonis.osti.gov

online ordering: http:/www.doe.gov/bridge

Available for sale to the public, in paper, from:
U.S. Department of Commerce

National Technical Information Service

5285 Port Royal Road

Springfield, VA 22161

(800) 553-6847

fax: (703) 605.6900

email: orders @ntis.fedworld.gov
online ordering: http://www.ntis.gov/ordering.htm

Printed in the United States of America

DISCLM-5.CHP (11/99)



WCH-R & OE 5/ 0y W’D/ ' WVCH. 53

™ OU: ERDF
TSD: N/A
ERA: N/A
STANDARD APPROVAL PAGE
Title: Groundwater and Leachate Monitoring and Sampling at the Environmental

Restoration Disposal Facility, Calendar Year 2005

Author Names: D. A. St. John and R. L. Weiss

Approval: I. E. Rugg, Environmental Lead
CSZ ; ;,—- | 5/1/06
Signatare Date

s

A. R. Michael, szperaﬁ/
N et s/\ /o6

Signature™~" Date

The approval signatures on this page indicate that this document has been authorized
for information release to the public through appropriale channels. No other forms or
signatures are required to document this information refease.

BHI-DC-010 (06/28/2005)



WCH-88
Rev. O

Groundwater and Leachate
Monitoring and Sampling at the
Environmental Restoration
Disposal Facility, Calendar Year
2005

April 2006

Authors:
D. A. St. John
R. L. Weiss

Washington Closure Hanford |

Prepared for the LS. Department of Energy, Richland Operations Offce |SHSHE - g
Office of Assiskant Manager for River Coridor Ao




WCH-88

Rev. D
TABLE OF CONTENTS
1.0 INTRODUCTION oottt ieis e e cesses s s sasesians fas s e shmsbadr s e cn s p e r s n e e s e sbe s e e n s annene 1
1.1 PURPOSE AND OBJECTIVES ..o it a st s s s s 1
2.0 BACKGROUND ..ot et er ettt ceraer s s s an s s ar e r e s e s e s e s ca s s s s dn s s b nes 2
21  GENERAL DESCRIPTION... .ottt sae s s e sr e s s smsmsamssms st 2
2.2 ENVIRONMENTAL RESTORATION DISPOSAL FACILITY i 2
221 CIoSed CallS oo e s e e 2
2.2.2  0pen CellS...o et 2
223 NEW CellS vt ircrec et re et et s e 2
3.0 GROUNDWATER AND LEACHATE MONITORING ..o s 5
3.1 GROUNDWATER SAMPLING ..o sttt nna e 5
3.1.1 General Approach to Evaluating ResultS ... 8
3.1.2 Statistical Approach to Evaluating Resulis......ciininnnns 7
3.1.3 Determination of Tolerance INEMals ... 7
32 LEACHATE SAMPLING . ..o cecotistisremne s e navis e e n s s aas s b b s s n s anee 8
3.3 GROUNDWATER LEVELS . oot et vne s 9
4.0 ANALYTICAL RESULTS AND FIELD DATA it 12
4.1 SUMMARY OF GROUNDWATER ANALYSES. ... e 12
42  SUMMARY OF LEACHATE ANALYSIS . 17
4.3 SUMMARY CF WATER-LEVEL MEASUREMENTS oo, 18
5.0 CONCLUSIONS AND RECOMMENDATIONS ... v 19
6.0 REFEHENCES.............; ................................................................................................ 20

GW and Leachate Monitoring and Sampling at ERDF, CY 2005
April 2006 - i



WCH-88

Rev. 0
APPENDICES
A GROUNDWATER SAMPLING RESULTS, 1996-2005 ....coocoeriec e eeeeeeees v s eveeseenrr o, A
B GROUNDWATER SAMPLING TRENDS, 1996-2005 ........covveriemeeeeeieeeeeeeeseeee s e B-i
C LEACHATE SAMPLING RESULTS SUMMARY, 2008-2005 ......c.ccovreeeeereeeeeenereneneenns C-i
FIGURES
1 Location of the Environmental Restoration Disposaf FaCHity. .ovrveeeee e 3
2. ERDF Monitoring Well LOCation Map. ... vt ecinessetse e s em e eneeeeeeemnesaneen 4
3. Water-Level Contour Map. ... e ees s ererateneeenararaennrnees 10
4 Hydrograph from ERDF Groundwater Monitoring Wells........ccoecieio v e 11
TABLES
1. List of Groundwater Analytes by Analytical Method ........oo.vooo.. e 5
2. Summary of Tolerance Interval Comparisons and Trends ......c.eeeeeeeeeceecvrerscecr e eeeens 13

GW and Leachate Monitoring and Sampfing at ERDF, CY 2005 . )
April 2008 if



WCH-88
Rev. 0

ceC
CcY
DOW
ERDF
ETF
GPP
ICP
RCRA
RCD

ACRONYMS AND ABBREVIATIONS

contaminant of concein

calendar year

description of work

Environmental Restoration Disposal Fagility
Effluent Treatment Facility

groundwater protection plan

inductively coupled plasma

Resource Conservation and Recovery Act of 1976
Record of Decision

GW and Leachate Monitoring and Sampling at ERDF, CY 2005

Aprit 2008

iii



WCH-88

April 2006

Rev. 0
METRIC CONVERSION CHART
Into Metric Units QOut of Metric Units

If You Know Multiply By  To Get if You Know Multiply By  To Get
Length Length
inches 25.4 millimeters millimeters 0.039 inches
inches 2.54 centimeters centirneters 0.384 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.084 yards
miles 1.609 kilometers kilometers 0.621 mijes
Area Area
sq. inches 6.452 sq. centimeters | sq. centimeters 0.155 sq. inches
sq. feet 0.093 sqg. meters 54. meters 10.76 8q. fest
sq. yards 0.836 $q. meters 8(. meters 1.196 s5q. yards
5g. miles 2.6 sg. kilometers sg. kilometers 0.4 sq. miles
acres 0.405 hectares hectares 2.47 acres
Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.035 gurices
pounds 0.454 kilograms kitograms 2.205 pounds
fon 0.807 metric ion metric ton 1.102 ton
Volume Volume
teaspoons 5 millifiters milliliters 0.033 fluid cunces
tablespoons 15 milliliters fiters 2.1 pints
fluid cunces 30 milliliters liters 1.057 guarts
cups 0.24 fiters liters 0.264 gallons
pints 0.47 liters cubic meters 35.315 cubic feet
quarts 0.95 liters cubic meters 1.308 cubic yards
gallons 3.8 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature _ Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by  Fahrenheit

then 9/5, then

muftiply by add 32
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GW and Leachate Moniforing and Sampling at ERDF, CY 2005 )
iv



WCH-88
Rev. 0

1.0 INTRODUCTION

The Environmental Restoration Disposal Facility {ERDF) is a Hanford Site low-level mixed
waste disposal facility that was brought into service on July 1, 1986. Baseline sampling and
analytical data obtained from monitoring wells and the ERDF leachate collection system were
used to determine contaminants of concern (COCs) and background conditions for long-term
monitoring as described in the Groundwater Protection Plan for the Environmental Restoration
Disposai Facility (ERDF GPP) (BHI 1996b) and to meet the requirements of the ERDF Record
of Decision (ROD) (EPA 1995). Ongoing groundwater and leachate monitoring are performed
io meet the requirements of the ERDF ROD; details of the monitoring program are described in
the Description of Work for Routine Groundwater Sampling at the Environmenial Restoration
Disposal Faciiity (ERDF DOW) (BHI 1996a) and the ERDF Amended A0D (EPA 1989).

1.1 PURPOSE AND OBJECTIVES

The purpose of thig annual monitoring report is o evaluate the conditions of and identify trends
for groundwater beneath the ERDF and to report leachate resulits in accordance with the
requirements specified in the ERDF ROD (EPA 1985).

The objectives of this report are as follows:

e Review routine groundwater sampling data to statistically evaluate if there have been
changes in COC concentrations over time that may be atiributed to ERDF cperations

e Assess conditions that may indicate the presence of encroaching groundwater contaminant
plumes originating from upgradient sources in the 200 West Area

e Assess data from routine ERDF leachate sampling to determine if additional constituents
should be added to the ERDF groundwater monitoring COG list

e Evaluate the groundwater levels in the ERDF monitoring wells to determine if the existing
wells need to be modified or repiaced.

Appendix A shows analytical results for groundwater samples that were collected from the
ERDF monitaring well network from calendar year (CY) 1996 through CY 2005. Appendix B
graphically shows trends in the monitoring data resulting from routine groundwater sampiing in
the ERDF well network. The most recent 3 years of leachate analytical results for samples
coliected from CY 2003 through CY 2005 are presenied in Appendix C. Leachate data
collecied from CY 1998 through CY 2001 are contained in previous ERDF groundwater and
leachate monitoring reports (Faurote 2000; BHI 2002, 2003, 2004, 2005).

GW and Lseachate Monitoring and Sampling at ERDF, CY 2005
April 2008 1
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2.0 BACKGROUND

2.1 GENERAL DESCRIPTION

The ERDF site is located between the 200 East and 200 West Areas of the Hanford Site
(Figure 1). This location was selected for the ERDF over other possible locations, in part
because of the depth to groundwater in this area, its location above pre-existing groundwater
plumes, the relatively flat topography in this area, and the compatibility of this location with
-stakeholder recommendations,

The ERDF landfill is authorized under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980. The landfill was designed to meet the Resource
Conservation and Recovery Act of 1976 (RCRA) minimum technology requirements; however,
the ERDF is not permitted as a RCRA facility. Wastes disposed at the ERDF contain elevated
levels of radionuclides and hazardous constituents originating from 100, 200 and 300 Area
waste sites.

22  ENVIRONMENTAL RESTORATION DISPOSAL FACILITY

There are currently six waste cells within the ERDF disposal trench. Initially, cells 1 and 2 were
constructed and the placement of waste in these cells has been largely completed. Waste
placement will continue in cell 1 throughout most of FY 2006. Cells 3 and 4 were later
constructed at the site and received waste through CY 2005. Construction of cells 5 and 6 was
completed during CY 2004, and these cells began receiving waste during CY 2005. All six cells
are roughly equal in size. Figure 2 shows the ERDF as it is currentiy constructed. Throughout
CY 2005, approximately 921,540 meitric tons (613,938 1,015,824 U.S. tons) of remediation
wastes have been disposed at the facility. A total of approximately 5.62 million metric tons
(approximately 6.27 million U.S. tons} of remediation wastes have been placed in ERDF from
initial operations startup through CY 2005. The total eventua[ expansion of the ERDF site has
been authorized to cover as much as 4.1 km? (1.6 mi?).

2.2.1 Closed Cells

The initial 10.3-ha (25.5-ac) area that comprises cells 1 and 2 has received waste since
July 1996. An interim cover has been placed over the portions of the cells that have been
brought up to grade.

2.2.2 Open Ceils

Cells 3, 4, 5, and 8, which are roughly 19.4 ha (48 ac) in size are operational and received
waste through CY 2005.

2.2.3 New Ceils

No new waste cell construction oceurred during CY 2005.

GW and Leachate Monitoring and Sampling at ERDF, CY 2005
April 2006 2
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Figure 1. Location of the Environmental Restoration Disposal Facility.
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Figure 2. ERDF Monitoring Well Location Map.
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3.0 GROUNDWATER AND LEACHATE MONITORING

The groundwater and leachate monitoring program is described in the ERDF GPP (BH! 1996D).
This section provides an overview of these monitoring requiremenits.

3.1 GROUNDWATER SAMPLING

Groundwater sampies are collected semiannually from four menitoring wells in the vicinity of the
ERDF. This monitoring well network is scheduled for routine sampling during the first and third
guarters of each year. The monitoring well network consists of one upgradient well
(699-36-70A) and three downgradient wells (699-35-66A, 699-36-87. and 699-37-68). During
CY 2005, groundwater sampling was completed at all of the ERDF monitoring wells in March
and September. Well locations are shown in Figure 2.

Guidelines for determining COCs for routine groundwater monitoring are described in the ERDF
DOW (8Hi 19963). The CQCs for routine monitoring were determined based on the results of
preoperational baseline sampiing conducted in March 1996 and known contaminant plumes
beneath ine ERDF. Additional COCs may be added 1o the groundwater monitoring program if
analytical results from leachate sampling indicate it is warranted. Table 1 lists the CY 2005
analytes for the groundwater monitoring program.

Rouiine groundwater sampling has been conducted since ERDF operations commericed.
Sampling at the ERDF groundwater wells was not completed during March 2000 due toc a
Hanford Site moratorium on groundwater sampling, and well 699-37-68 was not sampled during
September 2000 because of problems with a dedicated monitoring well pump (BHI 2004).

Table 1. List of Groundwater Analyies by Analytical Method
{from BH! 1996a}. (2 Pages}

Analyie Method® Qgéi:t:ihtzgin Acc;z?cyh Preg{:};onb
Limit
Arsenic 7060° 10 pg/t +25 +25
Barium 8010A 20 pg/l. 25 125
Chromium 6010A 70 ug/l. 125 25
Lead 5010A 40 pg/lL +25 +25
Selenium 7740° 750 pgil +25 +25
Tin 8010A 30 pg/L +25 +25
Vanadium B010A 80 ug/l +25 +25
Zinc 8010A 20 ug/L 125 25
Carbon tetrachioride 8240A/8260 5 ug/lt 25 +25
Alkalinity 310.1° 10,000 pg/t +20 25
Chloride 300/modified | 10,000 pgiL +20 +25

GW and Leachate Monitoring and Sampling at ERDF, CY 2005
April 2006 5
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Table 1. List of Groundwater Analytes by Analytical Method
(from BHI 1996a). (2 Pages)
Practical b ca b
Analyte Method® Quantitation Acct:racy Precision

Limit (%) (%)
Fluoride 300/modified 100 ug/L +20 125
Nitrogen (in nitrite/nitrate) 353.1 0.05 ug/L 120 125
Sulfate 300/modified 2,000 ug/L +20 +25
Total dissolved solids 160.1° 10,000 ug/L 120 NA
Total arganic halides _ 8020 Spgl +20 NA
Carbon-14 9 200 pCi/L. +20 125
lodine-129 ¢ 5 pCilL. +20 +25
Technetium-99 h 15 pCilL +20 +25
Radium 903.1 1 pCilL +20 125
Total uranium d 0.1 pg/L +20 +25
Gross alpha 200.0 3 pCiL +20 +25
Gross beta 800.0 4 pGifL, 20 +25
pH ° NA NA NA
Specific conductance ¢ 25 uS/m 120 NA
Turbidity 180.1° 0.05 NTU Q.05 NTU NA

Washington Closure Hanford
* Method number indicated is from Test Method for Evaluating Solid Wastes: P ysical Chemical Methods
{SW-846) (EPA 1986}, unless ctherwise specified.
Accuracy is expressed as percent recovery; precision is expressed as a percent relative difference.
¢ Method specified is from Methods for Chemical Analysis of Waler and Wastes (Kopp and McKee 1983).
® Industry standard method, laboratory-specific, based on acceptance from Washington Closure Hanfard.
* Parameter will be measured in the field.
NA = not available, or not applicable
NTU = nephelometric turbidity unit

3.1.1 General Approach to Evaluating Results

Groundwater samples collected from the ERDF monitoring well network were analyzed in
accordance with the requirements of U.S. Environmental Protection Agency SW-846

(EPA 1986), industry standard, or laboratory-specific test methods as presented in Table 1.
Laboratory results for these samples were entered into the Hanford Environmental Information
System, a Hanford Site database that contains environmental analytical data. Groundwater
monitoring data contained in the Hanford Environmental Information System were evaiuated to
identify the analytical results needed for inclusion in this report. The following data selection
and evaluation criteria were applied:

= Quality assurance/quality control data were evaluated for the purpose of identifying potential
collection or analytical problems. However, unless a problem with the data was identified
during this review, the results of or a discussion regarding the quality assurance/quality
control data were not included in this report.

GW and |_eachate Monitoring and Sampling at ERDF, CY 2005
April 2006 8
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» All data qualifiers were recorded.

s if the relative percent difference between values reported for main and duplicate samples
was greater than 20%, the samples were flagged in the data spreadshest and the data
svaluated to determine their applicability.

» Data acceptance based on a less than 20% relative percent difference criterion was relaxed
for analytical resuits reported at or near the method detection limit {e.g., typically within five
times the detection limit). This allows for an expected increased analytical error when
vajues are close io the detection fimit. -

s Only analytical results for metals from filtered groundwater samples were used for metals
evaluation. '

3.1.2 Sististical Approach to Evaluating Resulis

The statistical analysis of ERDF groundwater monitoring data is based on the ERDF GPP

(BH! 1996b) and Hanford Site Groundwater Monitoring Setting, Sources and Methods

(PNNL 2000). The ERDF GPP requires that background water quality be established from four
consecutive groundwater sampling evenis using one of two methods. The background '
conditions can be determined using either facility-wide groundwater quality data or historical
data from each well in the menitoring network. The first approach (facility-wide} resuits in a
single background value for the site for each constituent to which subsequent groundwater
quality deta are compared. This is referred to as an interwell comparison (PNNL 2000}.

The second approach (histerical) results in background water quality date for each weli to which
the subseguent groundwater quality data are compared. This approach is referred to as an
intrawell comparison (PNNL 2000}. The interwell approach has been selected and used for the
ERDF groundwater monitoring program because this method allows for the consideration of
impacis from non-ERDF sources.

For each analyte of interest identified in the ERDF GPP, data from four preoperational sampling
events at each of the four ERDF monitoring wells were grouped together into data sets. The
average concentration, activity, or other appropriate measure for each analyte was determined,
and the iolerance interval for each analyte was calculated. Two-sided tolerance intervals were
developed to aflow for the potential concentration decreases that may be due to the offsite
migration of contaminant plumes and improvements in groundwater quality over fime. Data
from the subsequent semiannual monitoting events are compared to background leveis and the
tolerance intervals. Those constituents observed fo have levels outside of the tolerance interval
are evaluated o determine whether the deviation may be related to an ERDF or non-ERDF
source(s).

Where analytical results report a nondetect, the detection limit value is used in this assessment.
if a current measurement excesds a tolerance interval based on the reported detection fimit, it is
not considered to be a confirmed exceedance and is discussed gualitatively.

2.1.3 Determination of Tolerance Intervals

The tolerance interval represents  concentration range that contains a specified proportion of
the population with a specified probability (PNNL 2000). Both the upper and iower bounds of

GW and Leachaie Monitoring and Sampling at ERDF, CY 2005
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the interval (two-sided} were calculated. The parametric tolerance interval was determined
using the following equation:

Tl =% + k*S;, (two-sided)

where:

k = normal tolerance factor, which depends on the nurber of background samples (n),
coverage (P%), and the confidence level (Y)

Xp = mean of background concentrations

Sy = sample standard deviation

Ti = tolerance interval.

Coverage of 95% and a confidence level of 95% were used. Application of this equation
assumes that a normal (or lognormal) distribution is a reasonable approximation of the
background concentrations.

3.2 LEACHATE SAMPLING

Each of the ERDF cells was constructed with a double-liner system for the purpose of collecting
liguids, or leachate, that may travel through the waste materials stored at the disposal site.
These liquids are typically generated from natural precipitation and the application of dust
control water that percolates downward through the disposed waste materials and collects on
the surface of the lining material. The primary or upper liners and the secondary or lower liners
each are designed to deliver leachate to sump areas. Sumps for the upper liners are
independent from the sumps associated with the lower liners. The upper and lower sumps at
each of the cells are routinely evacuated, and the leachate is stored in holding tanks prior to
transfer to the Effluent Treatment Facility (ETF).

The leachate is sampled to provide data for leachate delisting analyses and to assess whether
additional COCs should be added to the routine ERDF groundwater monitoring program. This
sampling is also utilized to verify that waste acceptance criteria ior the ETF are met prior to the
transfer of leachate to that facility.

A composite sample of ieachate media was collected in duplicate from the sumps (cells 1
through 6) associated with the upper landfill liners. The composite samples consist of equal
quantities of material taken from each of the four sumps associated with the upper liners.

Initial leachate sampiing (through the end of CY 2000) was performed quarterly for an extensive
list of analytes as defined by the ERDF Amended ROD (EPA 1999). This “long list” of analyies
is shown in Table C-2 in Appendix C. At the end of the initial baseline sampling, the analyte list
was revised (short list), and leachate sampling was reduced to a semiannual basis. The short
list of analytes is identified in Table C-1 of Appendix C. Once every 2 years, sampling of the
long list of analytes is performed on the leachate as identified in the ERDF Amended ROD (EPA
1999). :

GW and Leachate Monitoring and Sampling at ERDF, CY 2005
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The ERDF project continued routine sampling and analysis of landfill leachate during CY 2005.
Composite leachate samples for the short list of analytes were collected during June and
December monitoring events. Data for the current year and from the two prior years of leachate
sampling (i.e., CYs 2003 to 2005) are used to identify trends that may indicate if additional
laboratory analysis for groundwater samples is warranted.

3.3 GROUNDWATER LEVELS

Water-level measurements were collected from each of the four monitoring wells during the
semiannual groundwater sampling events to determine groundwater accessibility during future
monitoring events. Water-level measurements are taken during each routine groundwater
monitoring event immediately prior to purging the well for sample collection.

During the September 2005 monitoring event, the exact water level in monitoring well 699-36-67
could not be determined because the electronic tape measure (e-tape) did not appear to reach
the top of the water in the well. The water level measuring device did not indicate that water
had been reached and appeared to be dry when removed from the well. Based on the length of
the e-tape used, the water level in this well was more than 3.5 m (11.5 ft) lower than anticipated.
Sampling at this well took place as planned and the well produced a sufficient amount of water
for sample collection. It is not clear if the water level in this well has dropped significantly, if the
measurement was taken incorrectly, or if there is a problem associated with the monitoring well.
This measurement was treated as an anomaly and was not used to evaluate water levels and
future accessibility. Future water level measurements will be needed to evaluate the condition
of this monitoring well.

Based on a water table map (Figure 3), groundwater in the vicinity of the ERDF generally moves
from the west across the site to the east-northeast. The hydraulic gradient is about 0.001 m/m
(0.011 ft/ft) (BHI 1995). The groundwater table in and near the 200 West Area has been
steadily declining since discharges to the 200 West Area pond and trench systems were
discontinued during the mid-1980s.

The current hydrograph for the ERDF monitoring wells presented in Figure 4 indicates an
annual decline of less than 0.4 m/yr (1.31 ft/yr), which is consistent with the regional hydrologic
changes reported for the area (Swanson et al. 1999, Hartman et al. 2006).

GW and Leachate Monitoring and Sampling at ERDF, CY 2005
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4.0 ANALYTICAL RESULTS AND FIELD DATA

Analytical results for leachate and groundwater samples collected during CY 2005 are
discussed in the following subsections. Also discussed are the data resulting from CY 2005
groundwater-level measurements.

4.1 SUMMARY OF GROUNDWATER ANALYSES

The groundwater results were used to measure analytical and statistical variability. The
statistical basis for comparison of the groundwater analysis results is presented in Section 3.1.2
of this report. Analytical results reported for groundwater samples collected from the ERDF
monitoring well network are presented in Appendix A, and analyte trend plots summarizing
groundwater monitoring results are included in Appendix B.

Groundwater monitoring results and apparent trends based on CY 2005 data are summarized in
Table 2. Specific exceedances for CY 2005 are summarized as follows:

» A statistically significant exceedance of the upper tolerance interval for groundwater
samples collected from the ERDF monitoring well network occurred for arsenic (all wells),
selenium (all wells), chloride (one well), gross beta (all wells), carbon-14 (two wells), and
total organic halides (two wells). An exceedance of the lower tolerance interval for chloride
(one well) occurred for a groundwater sample collected from the ERDF well network.

¢ Due to a sample collection error, groundwater collected from the ERDF monitoring wells was
not specifically identified for the analysis of arsenic, lead, selenium, or tin during the CY
2005 monitoring events. In an attempt to obtain data for these analytes, the raw inductively
coupled plasma (ICP) metals data from other metals analysis was evaluated by the
laboratory. Based on this evaluation, the laboratory reported values for arsenic, lead,
selenium, and tin, but in most cases the detection levels were reported at values which are
higher than would have normally been requested. Given the method used to obtain data for
these analytes, the data was generally not useful for evaluating concentration trends.

» The following is a description of the tolerance interval exceedances:

— Arsenic. The upper tolerance interval for arsenic was exceeded in all four wells during
the March and September 2005 monitoring events. All of the arsenic data from these
wells is of little value, due to a field sampling collection error. Sample bottles and field
paperwork was not prepared for the samples to be analyzed for arsenic. After sample
collection was completed and laboratory data received, this error was discovered. The
laboratory was requested to re-evaluate the ICP metals data for other metals analysis
and attempt to determine the arsenic concentrations in the samples submitted for
analysis. In doing this, the reported detection limits for arsenic were abnormally high.
With one exception, arsenic was not detected in these wells, however the detection
limits are above the upper tolerance interval. Therefore, the arsenic concentrations are
reported here as exceedances of the upper tolerance intervals at the laboratory
detection limits. The one exception to this is for the data from downgradient well
699-37-68 during the September 2005 monitoring event. The laboratory reported a
concentration of 27.5 ug/L in the primary sample. A duplicate sample was also collected

GW and Leachate Monitoring and Sampling at ERDF, CY 2005
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Table 2. Summary cf Tolerance interval Comparisons and Trends. {3 Pages)

Anaﬂyﬁe

Upper
Tolerance
intervat

" Well(s) Exceeding

Upper Tolerance

Intervat
in CY 2005%

TOA

664

67

68

Commentis

Arsenic

4.4 ugh

Yes

Yes

Yes

Yes

The upper tolerance interval was exceeded at
all wells during both monitoring events dus fo a
sampling error and the subsequent laboratory
reporting method. All wells have historically
exhibited stable concenirations below the
tolerance interval.

Barium

123.3 pg/L

No

No

No

Al weils exhibited stable concentrations below
the tolerance interval.

Chromium

16.5 g/t

No

No

No

MNo

All wells exhibiied stable concentrations below
the tolerance intarval.

Lead

704 gl

No

No

No

No

All wells exhibited slevated concentrations
below the upper tolerance interval. The
elevaied lead concenirations appear 1o be
associated with a sampling errer and the
subsequent iaboratory reporting method. Lead
concentrations in these wells have historically
been stable.

Selenium

5.5 py/L

Yas

Yes

Yeas

Yes

The upper tolerance interval was exceeded at
all wells during both monitoring events due o a
sampling error and the subsequent laboratory
reporting method. All wells have historically
exhibited relatively siable concentrations balow
or just above the upper tolerance interval,

Tin

55.8 ug/L

N/A

No

N/A

N/A

Limiied data was availabie for during the 2005
moenitoring events due fo a sampling error and
the subsaguent laboratory reporting method.
Tin concentrations in these wells have
historically been stable.

Uranium

3.4 ug/l

No

No

No

No

All wells axhibited stable concentrations below
the tolerance interval. The lower tolerance
interval was exceeded in downgradient weil 67.

Vanadium

41.0 pg/t.

No

Mo

No

No

Al wells exhibited stable concentrations below
the iolerance interval.

Zinc

757 ug/L

No

No

No

Woell 67 continued fo exhibit stable but elevated
conceantrations relalive to the otfher three wells,
apparently as a continuing impact of gaivanic
corrosion to well components n pravious years.

Alkalinity

151.8
mgfL

MNo

No

No

Mo

All wells exhibited concentrations bsiow the
tolerance interval.

"GW and Leachate Monitoring and Sampiing at ERDF, CY 2006
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Table 2. Summary of Tolerance Interval Comparisons and Trends. (3 Pages)

Analyte

Upper
Tolerance
interval

Well(s) Exceeding
Upper Tolerance

interval
in CY 2005°

T0A | 66A | 67

68

Comments

Chiloride

25.9 mg/L

No No | Yes

No

The chioride concentration in well 67 exceaded
the upper tolerance interval during March 2005.
The lower tolerance interval was exceeded in
downgradient welt 86A during the September
2005 monitoring event. The reason for these
exceedances was not apparent. All other wells
appear to be stable.

Fluoride

0.5 mg/L

No No No

No

All wells exhibited stable concentrations below
the tolerance interval.

Suliaie

37.8 mg/lL

No No No

No

All wells exhibited siable concentrations befow
the tolerance interval,

Gross alpha

3.3 pCilL

No Na No

No

All wells exhibited stable concentrations below
the tolerance interval.

Gross beta

31.7 pGi.

Yes | Yes | Yes

Yes

Gross beta concentrations appear to be stabls
at concentrations near to or above the upper
tolerance interval and appear to be associated
with a non-ERDF source(s).

Carbon-14

26.8 pCilL

No No | Yes

Yes

Carbon-14 was not detected in any of the wells
during the 2005 moniioring events; however,
the detection limits exceeded the upper
tolerance interval in downgradient wells 67 and
88 during the March 2005 monitoring event.

lodine~129

21.5 pCilL

No MNo No

No

All welis exhibited stable concentrations below
the tolerance interval.

Radium

0.5 pCifl.

No Mo No

No

All wells exhibited stable concentrations below
the tolerance interval.

Technetium-
99

94.9 pCilL

No No No

No

All wells exhibited stable concentrations below
the tolerance interval.

Carbon
tetrachloride

10.6 ug/l.

‘No | No | No

No

All wells exhibited stable concentrations below
the tolerance interval.

Total organic
halides (TOX)

9.5 ug/l.

Yeas No No

Yes

All wells exhibited stable concenirations with
upgradient weil 70A exceeding the upper
tolerance interval during March and September,
and downgradient well 68 exceeding the upper
toferance interval during March but returning to
a concentration below the upper tolerance
interval during September.

Nifrogen in
nitrite and
nitrate.

51.5 mg/L

No No No

No

All wells exhibited stable concentrations below
the tolerance interval.
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Table 2. Summary of Tolerance interval Comparisons and Trends. (3 Pages)

Well(s) Exceading
Upper Upper Tolerance
Anaivie | Tolerance _ Interval Commenis
TOA | BBA | 67 68
Total 573.8 Al wells exhibiled stable concenirations below
dissolved ; No No Ne No L
. mg/ll the tolerance inierval.
solids .
Speciiic All wells exhibited stable concentrations below
conductance 743 pSfm No No No No the tolerance interval.
: - All wells exhibited stable concentrations below
pH 8.0 units No No No No ihe iolerance interval.
- . ' All wells exhibited stable concentrations below
Turbidity 50 NTU No No No | No the tolerance interval.

& Well identification:

70A = upgradient menitoring well 689-38-70A
86A = downgradient monitoring well 688-35-66A
87 = downgradiant moniioring well 688-36-67
88 = downgradient monitoring well 628-37-68

CY = calendar year
N/A = not gvailable

srom this well at that time and arsenic was not detected in the duplicate sample.
However, the detection imit for the duplicate sample was reported at 23.8 ug/L (roughly
8 times typical detection limits for these samples). Given the historical data from
previous mornitoring events, the result of the duplicate sample, and the methed
employed to obtain monitoring data for these wells, the usefulness of this data is limited
and should not be considerad an indication of an upward trend in arsenic concentrations.

- Selenium. The upper tolerance interval for selenium was exceeded in all four wells
during the March and September 2005 monitoring events. As with the arsenic data, all
of the selenium daia from these wells is of litte value because of a field sampling
collection error. Sample botties and field paperwork was aiso not prepared for ihe
samples to be analyzed for selenium and data recovery occurred after sample collection
when the error was discovered. The laboratory was requested to re-evaluate the IGP
metais data for other metais analysis and attempt tc determine the selenium
concentrations. in doing this, the reported detection limits for selenium were abnormaliy
high. With one exception, selenium was not detected in these wells, however the
detection limits for ali non-detects are above the upper iolerance interval. Therefore, the
salenium concentrations are reporied here as exceedances of the upper tolerance
intervals at the laboratory detection limits. Given the historical data from previous
menitoring events and the method employed to obtain moniioring data for these wells,
the usefulness of this data is limited and should not be considered an indication of an
upward trend in selenium concentrations. The exception to this is the data from
downgradient well 699-35-66A during the September 2005 monitoring event. The
laboratory reported selenium at a concentration slightly above the upper tolerance
interval: however, the data was qualified due to the method for which it was obtained.

GW and Leachate Monitoring and Sampling at ERDF, CY 2005
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— Gross Beta. Gross beta concentrations exceeded the upper tolerance interval at
downgradient wells 699-35-86A, 699-36-67, and 699-37-68 during the March and
September 2005 monitoring events. Gross beta concentrations also exceedad the
upper tolerance interval in upgradient well 699-36-70A during the March 2005 monitoring
event. Gross beta concentrations have frequently exceeded the tolerance interval in
both upgradient and downgradient wells, and it appears that the presence of gross beta
is associated with non-ERDF sources.

— Carbon-14. Carbon-14 was reported by the laboratory to be nondetected in ali of the
ERDF monitoring wells during 2005; howsver, the detection limit for carbon-14 in
downgradient well 899-36-67 and 699-37-588 exceeded the upper tolerance interval
during the March 2005 monitoring event. The reported detection limit for carbon-14 at
these welis returned to a level below the upper tolerance level during the September
2005 event. Because carbon-14 was not deiected in wells 689-36-67 and 699-37-68, it
does not appear that an upward trend of carbon-14 concentrations is indicated.

— Total Organic Halides. The concentration of total organic halides slightly exceeded the
upper tolerance interva! in upgradient welf 699-36-70A during the March and September
2005 monitoring events, During the March 2005 monitoring event, the concentration of
total organic halides exceeded the upper tolerance interval in downgradient well 689-37-
68 and returned to a level below the upper tolerance interval during the September 2005
monitoring event. Total organic halide concentrations in all of the ERDF monitoring
wells have been relatively stable since September 2002, and it does not appear that
there is an upward trend in reported concentrations.

— Chloride. A statistically significant exceedance of the lower tolerance interval for
chioride occurred at downgradient monitoring well 699-35-66A during the September
2005 monitoring event. The upper tolerance interval for chloride was exceeded in
downgradient well 699-36-67 during March 2005. The chloride concentrations have
generally remained fairly consistent at levels near and occasionally exceeding the upper
and lower tolerance intervals since monitoring began in 1996. The reason for these
exceedances is not apparent.

¢ Numerous contaminant plumes that originated from past activities in the 200 West Area are
near or beneath the ERDF site. Plumes originating from other sources and detected in
ERDF monitoring wells include nitrate, carbon tetrachloride, gross alpha, gross beta,
technetium-99, iodine-129, and uranium. The apparent trends in groundwater
concenirations of these constituents are as follows:

— Nitrogen. Reported concentrations for nitrogen (nitrate plus nitrite) have remained fairly
stable since monitoring of the ERDF well network was initiated in 1996.

— Carbon Tetrachloride. Carbon tetrachloride concentrations have remained fairly
consistent at levels below the upper {olerance interval within the ERDF monitoring wells.

— Gross Alpha Activity. Gross alpha activity concentrations have been slightly variable but
generally within the calculated tolerance intervals since monitoring at the ERDF well
network was initiated in 1996.

GW and Leachate Monitoring and Sampling at ERDF, CY 2005 ‘
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-  Gross Beta Activity. Activity concentrations for gross beta appear to have generally
increased since monitoring of the ERDF wells was initiated in 1986.

—  Technetium-09. Technetium-99 activity concentrations in the ERDF monitoring wells
have remained fairly consistent and have generally been within tolerance intervals since
monitoring was initiated in 1996,

— lodine-129. indine-129 activity concentrations havs remained fairly stable in ail
monitoring wells over the course of ERDF monitoring activities, and no welis have
gxceeded the upper tolerance interval.

—  Uranium. Uranium concentraticns in groundwater have generally been stable in the
ERDF monitering wells. During the September 2005 monitoring event, uranium
concentrations decreased in all of the wells; however insufficient data is available to
determine if this is an indication of a downward trend in the uranium concentrations.

» Downgradient well 689-36-67 continues to exhibit elevated zinc concentralions that are
beiow the upper tolerance interval. The zinc concentrations in this well, and previously in
well 839-37-68, were atiributed to galvanic corrosion of the galvanized riser pipe with
sampling pump eguipment (BHI 2003, 2004, 2005). Monitoring well 699-36-67 has not been
modified o remedy this issue, and the continued elevated zinc concentration in
well £99-36-67 suggests that galvanic corrosion of the pumping equipment may be
continuing.

4.2 SUMMARY OF LEACHATE ANALYSIS

Data associated with leachate sampling conducted from CY 2003 through CY 2005 are
presented in Appendix C. Only analytical results that were reported as significant detects

{>1 ppk) or that were reported as nondstected values but which are on the routine short list or
greundwaier monitoring COC lists are included in this report.

i eachate samples contained detectable concentirations of comimon metals, anions, and mobile
radionuclides. Constituents that appsar to be increasing in concentration include chromium,
potassium, specific conductance, bromide, nitrate, gross alpha, and fotal uranium. The
following is a summary of those analytes for which concentrations appear to be increasing:

e Chromium. Ghromium concentrations have been slowly increasing at a stable rate over the
previous three years.

e Potassium. Potassium, which is on the long list of analytes and is monitored once every
iwo years, appears to be increasing in concentration based on data collected during
CY 2004, Additional data is scheduled o be collected during CY 2006 and this apparent
upward trend will be re-evaluated. '

» Specific Conductance. Specific conductance appeared to remain stable untii December
2004, at which time a fairly significant increase was observed. During June 2005, the
specific conductance value remained high and decreased slightly during December 2005.
Additicnal data is needed o determine if there is an increasing irend for specific
conductance.

GW and Leachate Monitoring and Sampling at ERDF, CY 2005
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= Bromide. Bromide was not detected in leachate samples until June 2004, and the
concentration of bromide generally appeared to be increasing through June 2005. Data
from the December 2005 monitoring event indicates that bromide concentrations may have
either leveled off or may be decreasing. Future sampling data will be necessary to
determine if there is an increasing trend.

o Nitrate. Nitrate concentrations have increased at a fairly steady rate through CY 2004 but
appear to have dropped back to lower concentrations during CY 2005. Additional data is
needed to determine an increasing or decreasing trend in nifrate concentrations.

» Gross Alpha. Gross alpha activity concentrations have generally increased over the past
three years.

e Uranium. Uranium activity concentrations appeared to be generally increasing through June
2005; however subsequent data may not support an indication of this trend. Additional
monitoring data is needed to determine if this trend is continuing.

4.3 SUMMARY OF WATER-LEVEL MEASUREMENTS

Groundwater monitoring wells in the ERDF well network have exhibited a gradual rate of decline
in water levels since monitoring was initiated in September 1996. Water-level measurements
collected during CY 2005 from wells 699-37-68, 699-35-66A, and §99-36-70A show a rate of
decline that is consistent with recent previous years. The water levels in these wells have
decreased an average of 0.26 m (.85 ft) between September 2004 and September 2005. The
water level measurements from monitoring well 688-36-67 were not used to determine the
average rate of decline because of apparent problems with collecting a water-level
measurement from that well during the September 2005 monitoring event.

Based on the measured water levels in the four ERDF monitoring wells, it was determined that
the height of the water columns in the ERDF monitoring wells are 4.41 m {14.48 ft) at wel! 699-
35-66A, 5.36 m (17.59 ft} at well 699-36-70A, and 8.47 m (22.23 ft) at well 699-37-68. If the
minimum water leve! determined for well 698-36-67 is accurate, less than 1.90 m (6.23 ft) of
water is present at this well. Water may not be accessibie from well §99-36-67 in the near
future if this minimum water-level measurement is accurate. At the current average rate of
decline, the other three monitoring wells would be available for use, as they are currently
constructed, for approximately 15 to 22 years.

It should be noted that any future eastward expansion of the ERDF beyond cells 5 and 6 in the
direction of downgradient wells 699-36-67 and 699-37-68 will likely necessitate the
abandonment of these wells. If this occurs, the wells will need to be replaced.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the CY 2005 analytical results, the statistical analysis of monitoring data, an
evaluation of leachatz monitoring data, and a review of the water-leve!l measurement data, the
foliowing conclusions and recommendations are presented:

&

Nitrogen, carbon tetrachioride, gross alpha, gross beta, technetiumn-89, iodine-123, and
uranium were present in samples collected from the ERDF monitoring wells and are likely
due 1o the migration of contaminants from non-ERDF sources in the 200 West Aresa.

Trends indicating increasing concentrations cf chromium, potassium, bromide, nitrate, gross
alpha, and uranium were noted for leachate samples collected over the past three years.
Specific conductance maasurements also rended upward during this period. Groundwater
monitoring data for these constituents were examined to determine potentiai impacts to
groundwater from ERDF operations. In all cases, groundwater concentrations for these
constifuents have remained stable, and it appears.that ERDF leachate has not negatively
impacted groundwater at this location. At this time, no additional analytes are
recommended for the groundwater monitoring program based on this evaluation.

No additional analysis is necessary for the routine leachate sampling given that the
groundwatsr and leachate sampling conducted to date does not indicate potential impacts to
the groundwatsr from ERDF operations.

Futurs water level measurements from well 699-36-67 shouid be monitored fo determine i
there may be a problem with the condition of that well, or to determine if water levels may be
dropping off more quickly than expected due to unanticipated conditions at that location. The
remaining ERDF monitoring wells could likely provide sampling access for a minimum of 15
additional years, and it is not anticipated that well modifications will be necessary. However,
it may be necessary to decommission and replace downgradient wells 689-36-67 and
699-37-68 as ERDF is expanded to the east of cells 5 and 6. The expansion of ERDF in
other directions may alsc necessitate the addition of other monitoring weil locations.

Elevated ievels of zinc in downgradient monitoring well 689-36-67 were reported during

CY 2005 monitoring at ERDF. Zinc has historically been reported at elevated
concentrations in this well and appears to be the result of gaivanic corrosion associated with
the riser pipe components of the sampling pumg. This well and its associated pumping
equipment should be inspected and, if a source is found, modified to minimize the effects of
corrosion if long-term use of the well is anticipated.

The current groundwater sampling frequency appears to be appropriate for future monitoring
needs.

GW and Leachate Moniforing and Sampling at ERDF, CY 2005
Aprit 2008 19



WCH-88
Rev. 0

6.0 REFERENCES

BHI, 1995, Preoperational Baseline and Site Characterization Report for the Environmenial
Restoration Disposal Faciity, BHI-00270, Rev. 00, Bechtel Hanford, Inc., Richland,
Washington.

BHI, 1996a, Description of Work for Routine Groundwater Sampling at the Environmental
Aestoration Disposal Facility, BHI-00873, Rev. 0, Bechtel Hanford, Inc., Richiand,
Washington.

BRI, 1996b, Groundwater Protection Plan for the Environmental Restoration Disposal Facifity,
BHI-00079, Rev. 0, Bechtel Hanford, Inc., Richland, Washingten.

BHI, 2002, Groundwater Monitoring and Sampling at the Environmental Restoration Disposal
Facility, Calendar Year 2001, BHI-01641, Rev. 0, Bechiel Hanford Inc., Richland,
Washington.

BHI, 2003, Groundwater and Leachate Monitoring and Sampling at the Environmental
Restoration Disposal Facilily, Calendar Year 2002, BHi-01684, Rev. 0, Bechtel Hanford
Inc., Richland, Washington.

BHI, 2004, Groundwater and Leachate Monitoring and Sampiing at the Environmental
Restoration Disposal Facility, Calendar Year 2003, BHI-01738, Rev. 0, Bechtel Hanford
inc., Richland, Washington.

BHI, 2005, Groundwater and Leachate Monitoring and Sampling at the Environmental
Restoration Disposal Facility, Calendar Year 2004, BHI-01777, Rev. 0, Bechtel Hanford
Inc., Richland, Washington.

Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
42 U.8.C. 9601, et seq.

EPA, 1986, Test Methods for Evaluating Solid Wastes: Physical Chemical Methods, SW-846,
(supplemented 1990}, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1995, Record of Decision for the Environmental Restoration Disposal Facility, Hanford
Site, 200 Area, Benton County, Washington, U.S. Environmental Protection Agency,
Region 10, Seattle, Washington.

EPA, 1999, Amended Record of Decision, Decision Summary and Responsiveness Summary
for the Environmental Restoration Disposal Facility, Hanford Site — 200 Area, Benton
County, Washington, U.S. Environmental Protection Agency, Region 10, Seattle,
Washington.

EPA, 2003, Amendment to the Record of Decision for the Environmental Restoration Disposal
Facility, Hanford Site, 200 Area, Benton County, Washington, U.S. Environmental
Protection Agency, Region 10, Seattle, Washington.

GW and Leachate Monitoring and Sampling at ERDF, CY 2005
April 2006 20



WCH-88
Rev. 0

Faurote, J. M., 2000, Groundwater Monitoring and Sampling at the Environmental Restoration
Disposal Facifity, Calendar Year 1996 Through 1999, BHI-01382, Rev. 0, Bechtel
Hanford, inc., Richland, Washington. :

Hartman, M. J., L. F. Morasch, and W. D. Webber (eds.), 2005, Summary of Hanford Site
Groundwater Monitoring for Fiscal Year 2004, PNNL-15070-SUM, Pacific Northwest
National Laboratory, Richiand, Washington.

Hartman, M. J., L. F. Morasch, and W. D. Webber {eds.), 2008, Summary of Hanford Site
Groundwater Monitoring for Fiscal Year 2005, PNNL-15670-SUM, Pacific Northwest
National Laboratory, Richiand, Washington.

Kepp, J. F. and G. D. McKee, 1983, Methods for Chemical Analysis of Water and Wastes,
EPA-800/4-79-020, U.S. Environmental Protection Agency, Environmental Monitoring
and Support Laboratory, Washington, D.C.

PNNL, 2000, Hanvord Site Groundwater Moniforing Seiting, Sources and Methods,
PNNL-13020, Pacific Northwest National Laboratory, Richiand, Washington.

Resource Conservation and Recovery Act of 1976, 42 U.5.C. 6901, el seq.

Swanson, L. C., V. J. Rohay, and J. M. Fauroie, 1988, Hydrogeclogic Concsptual Model for
the Carbon Tetrachioride and Uraniumy/Technetium Plumes in the 200 West Area:
1994 Through 1999 Update, BHI-01311, Rev. 0, Bechial Hanford, Inc., Richiand,
Washington.

GW and Leachate Monitoring and Sampling ai ERDF, CY 2005
Aprii 2006 21



WCH-88
Rev. 0

GW and Leachate Moniloring and Sampling at ERDF, CY 2006
April 2006 22



WCH-38
Rev. 0

APPENDIX A

GROUNDWATER SAMPLING RESULTS, 1996-2005
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Table A-1. Arsenic Data.

639-35-66A 699-36-67 699-36- 689-37-G8

i‘;'}:g}i’f Sample | (own | @ |DUP | (Down | @ | DUP | 70A(Up | G |DUP| (Down | G | DUP Upper | Lower
Gradient) Gradient) tzradient) Gradient)

Arsenic Muai-96 3 B 1.1 B 3 B 1.7 B 1.78 4.4 -0
Arsenic Sep-96 2.6 B 2.2B .98 B 2.1 B 0.67 B 4.4 0.1
Arsenic Mar-g7 2.8 B 27B 2 B 2.5 B 1.4 B 4.4 -0.1
Arsenic Sep-97 3.5 B 2.88 1.9 B 3.3 B 1.6 U 4.4 0.1
Arsenic Mar-98 21 B 1.6 B 1.18 2.6 B 0.6 U 4.4 -0.1
Arsenic Aug-88 2.8 B i U 1.2 B 1.4 B 1U 4.4 -0.1
Arsenic Mar-99 3.3 U 3.3 U 3.3U 3.3 U 3.3 U 4.4 -0.1
Arsenic Sep-99 3.3 U | 3.3U 3.3 U 3.3 U 3.3 U 4.4 -0.1
Arsenic Mar-00 4.4 -0.1
Arsenic Sep-00 2.6 2.4 U 3.2 3.8 - 4.4 -0.1
Arsenic Mar-01 3 2.3 U b.2 4.5 3.2 4.4 -0.1
Arsenic Sep-01 5.6 22.8 10U 52.1 U 52.1 U 4.4 -0.1
Arsenic Mar-02 4.4 U 4.6 4.3 3 U 4.4 -0.1
Arsenic Sep-02 4.4 4.5 U 3.3 3.8 3.3 U 4.4 -0.1
Arsenic Mar-03 3.5 U 4.4 3.5 U 3.5 ] 4.4 -0.1
Arsenic Sep-03 4.2 U | 420 4.2 U 4.2 U 4.2 U 4.4 0.1
Arsenic Mar-04 3.4 U ' 3.40 U 3.4 U 3.4 U | 3.4U 4.4 -0.1
Arsenic Sep-04 3.6 U 3.7 3.6U 36 U 36 U 4.4 0.1
Arsenic Mar-05 34 U 34U 34 U 34 U 34 U 4.4 0.1
Arsenic Sep-05 4.7 L 23.6 U 23.6 U 27.5 23.6U| 44 <071
Note: Blank calls denote not applicable.
B = Value is greater than detection limit but less than laboratory-required reporting fimit.
DUP = duplicate
Q  =qualifier
U = undetected
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Table A-2. Barium Data.

. 699-35-66A 699-36-67 699-36-70A 699-37-68
C°“w3‘:,‘£‘)e“‘ Sg‘;’f‘:e (Qowvn |Q| DUP | (Down | Q | DUP (Up Q| DUP | (Down | @ |Dup |'BPeriLower
9 Gradient) Gradient) Gradient) Gradient) imit mit
Barium Mar-96 45 B 81.9 B 82.1 B 92 B |90.6B| 123.3 | 27.7
Barium Sep-96 429 B | 42.8B 66.7 B 80.8 B 77.9 B 123.3 | 27.7
Barium Mar-87 46.3 By 478 87.6 B 893.4 B 102 B 123.3 | 27.7
Bartum Sep-97 42.2 B | 40.98B 64.6 B 80 B| 76.6 69.6 B 123.3} 27.7
Barium Mar-98 43.7 66.8 66.6 78.4 82.4 79 123.3} 27.7
Barium Aug-98 39.8 B 58.2 B 74.1 B 71.1 B'| 69B | 123.3} 27.7
Barium Mar-29 40.5 b9 584 76,1 72.8 73.2 123.3} 27.7
Barium Sep-99 40.3 B | 40.2B 54.1 B 75.8 B 69.8 B 123.31 27.7
Barium Mar-00 ' 123.3| 27.7
Barium Sep-00 38.9 51.5 73.8 74.3 123.3| 27.7
Barium Mar-01 38 50 71.4 68.1 69.9 | 123.3] 27.7
Barium Sep-01 40.5 200 U | 2000 71.2 64.9 123.3 | 27.7
Barium Mar-02 38.3 38.5 56.2 66.9 68.7 123.3 | 27.7
Barium Sep-02 39.8 58.1 0.31 69.4 67.9 128.3| 27.7
Barium Mar-03 37.8 49.6 70 64.3 123.3| 27.7
Barium Sep-03 39.8 41.4 58.3 715 65 123.3) 27.7
Barium Mar-04 38.9 56.1 56.5 66.8 66.5 | 123.3| 27.7
Barium Sep-04 39.9 C 56.3 C |57.2C 60.9 C 68.7 C 123.3| 27.7
Barium Mar-05 39.3 398.5 56.4 60.4 61.6 : 123.3| 27.7
Barium Sep-05 37.1 G 48.4 54.5 65.4 63.8 1123.3| 27.7

Note: Blank cells dencte not applicable.
G = Analyte detected in associated laboratory batch blank.
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Table £-3. Chromium Data.

. 699-35-66A .| 699-36-67 699-36-70A 699-37-68
C"'&f‘fi‘em Samble | (Down DUP | (Down |Q|DUP| (Up |Q|DUP| (Down |G| DUP ||PPerbowss

o) ale Gradient) Giradient) Gradient) Giradient) m mi
Chromium Mar-96 13.4 4.4 U 5.9 B 7.7 Bj5iB | 185 | -3.6
Chromium Sep-96 12.1 11.9 4.4 U 4.4 U 4.4 L 16.5 | -3.8
Chromium Mar-97 12.2 12 2.7 U 3.9 B 4.5 B 16.5 | -3.6
Chromium Sep-97 13.4 13.3 3.3 B 3.5 U| 3.6B 3.5 U 16.5 | -3.6
Chromium Mar-98 16.68 3.3 B | 3.68 6.8 B | 5.4B 4.1 B 16.5 | -3.86
Chromium Aug-98 13.5 4.2 \J 4.2 U 4.2 Ui4201] 165 ] -3.6
Chromium Mar-99 13.9 2.3 2.2 6.1 Bi 22 3.1 16.5 | -3.6
Chromium Sep-99 14.8 14.8 25 B 4.4 B 3.1 B 165 | -3.6
Chromium Mar-00 16.5 | -3.6
Chromium Sep-00 16.3 1.6 4.6 4.9 165 | -3.6
Chromium Mar-01 14.8 24 4.1 4.5 38 | 165 | -36
Chromium Sep-01 211 10 U 10U 7.4 54 16.5 | -3.6
Chromium Mar-02 16.3 16.2 b2 6 i1.3 ie.5 | -3.6
Chramium Sep-02 16.2 5.6 1.2 55 8.7 166 | -36
Chromium Mar-03 16.3 2.5 3.8 9.9 16.5 | -3.86
Chromium Sep-03 16.2 17.2C 36 4.9 12 C 16.5 | -3.6
Chromium Mar-04 16.6 4.1 4 4.4 38 | 165 | -3.6
Chromium Sep-04 15.6 55 5.3 3.8 11.6 16.5 | -3.6
Chromium Mar-05 15.9 17.1 9.7 U 9.7 U 9.7 U 16.5 | -3.8
Ghromium Sep-05 14.4 36 |UC 3.6 uc 36 |UC|54C | 165 | -3.6

Note: Blank cells denote not applicable.
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Table A-4. Lead Data.

699-35-66A

699-36-67

699-36-70A

699-37-68

Constituen) Sample | ™" o | DUP | (Down |Q|DUP| (Up |Q|DUP| (Down || pup |UPPer|Lower
t(uglt) | Date | o0 dient) Gradient) Gradient) Gradient) Limit | Limit
Lead Mar-96 1 UJ T juJ 1 uJ T |uJ| 1UJ | 704 | -285
Lead Sep96 | 421 U | 4210 | 421 |U 21 | U 421 | U 704 | 285
Lead Mar-97 26 U| 26U 26 | U 348 |B 26 | U 704 | -28.5
Load Sep-97 1A Ul 14U 11 U 1A U 471 | U 70.4 | -28.5
Lead Mar-28 11 U i1 U140 14 U o4 | B 70.4 | -285
Load Aug-98 | 302 |U 302 |U 302 | U 302 | U|3020| 70.4 | -285
Lead Mar-99 18 U 18 |U|180] 1.8 U 25 70.4 | -285
Lead Sep-99 | 2.1 Ul 4 49.0 67 54 | B 70.4 | -285
Lead Mar-00 704 | -28.5
Load Sep00 | 21 |U 51 | U 2.1 Ul 21U 704 | 28.5
Load Mar-01 26 |U 26 | U 26 | U 26 | U] 26U | 70.4 | -285
Lead Sep-01 37 | 6.8 30 | 227 U 257 | U 704 | -28.5
Lead Mar-02 22 |U| 28 29 | U 22 | U 42 704 | -28.5
lead Sep-02 2.4 U 2.4 U |24y 2.4 U 2.4 U 70.4 | -28.5
Lead Mar03 | 26 | U 23 | U 26 | U 56 | U 704 | -285
Lead Sep-03 19 |U| 1.9U 19 | U 19 U 19 |U 70.4 | -285
Lead Mar-04 2 U 2 U 2 U 2 U 2 70.4 | -285
Lead Sep-04 T9 U 19 |U[isu] 19 U 79 U 70.4 | 285
Cead Mar-05 | - 247 | U | 247U | 247 |U 247 | U 247 | U 70.4 | 28.5
Cead Sep-05 | 29 | U 319 | U 319 | U 319 | U|31.9u] 70.4 | -285

Note: Blank cells denote not applicable.

J = estimale
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Table A-5. Selenium Data.

. 695-35-G84 £89-36-67 G92-36-70A $5929-37-63
C"f&fgf:’f"‘ Samplel “mown | @ | pup {Dﬁf alour | @p |o|oup| (Down || pup |BPeribower
Gradient) Gradient) Gradient) Gradient)
Selenium Mar-96 2.1 B 2.6 B 3.5 B 3.4 B | 368 | 56 1.5
Selenium Sep-95 3.1 B 3B 3.8 B 4.1 B 4.8 B 58 1.5
Selenium Mar-97 2.6 BN| 2.3BN 35 BN 3.1 BN 39 BN 5.6 1.5
Selenium Sep-97 3.2 B| 298 3.6 B 438 B 4.6 B 5.6 1.5
Selenium Mar-98 3.2 B 3.6 B | 3.6B 4.4 B 4.2 B 5.6 1.5
Selenium Aug-98 3.2 B 4.5 B 58 5.8 5.5 5.6 1.5
Selenium Mar-99 5.2 3.6 U] 45 7.6 4.2 5.6 1.5
Selenium Sep-99 3.7 Ul 5.2 3.7 U 7.3 4.6 B 5.6 1.5
Selenium Mar-00 5.6 1.6
Selenium Sep-00 3.4 3.5 4 5.5 5.6 1.5
Selenium Mar-01 2.6 U 3.1 , 3.4 2.6 26U | 586 1.5
Selenium Sep-01 59 5 Ul 19.8 62.1 U 621 U 56 1.5
Selenium | Mar-02 77 7.9 36 |U 7.8 77 | 56 | 1.5
Selgnium Sep-02 4.1 U 4.1 Ul 41U 7.4 4.1 U 5.6 1.5
Selenium Mar-03 3.8 U 5.7 4.4 U 3.8 U 5.6 1.5
Selanium Sep-03 3.8 4.4 3.6 6.9 57 56 1.5
Selenium Mar-04 4.2 5.6 7.4 3.4 U| 34U | 58 1.6
Selsnium Sep-04 3.9 U 3.9 U | 39U 3.9 U 3.9 U 5.6 1.5
Selenium Mar-05 48.5 U | 48.5U 48.5 U 48.5 U 48.5 U 56 1.5
Selenium Sep-05 6.2 C 44 U 44 U 44 U |44.0U| 58 1.5

Note: Blark cells denote nof applicable.
N = Spiked sample recovery not within controi limits.
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Table A-6. Tin Data.

. 699-35-66A 699-36-67 699-36-70A 699-37-68
C°'(ft}‘i‘)e"‘ SHD':t‘;'e (Down |Q| DUP | (Down |0 |DUP| (Up |Q|DUP| (Down |Q|DUP "E’_'?P.et*’ Lower
9 Gradient) Gradient) Gradient) Gradieni) imit | Limit
Tin Mar-96 35.3 ¥ 353 |U 35.3 U 40.1 B [35.3U| 55.6 | -2.1
Tin Sep-96 33.5 U | 33.5U 335 | U 33.5 U 33.5 U 55.6 | -2.1
Tin Mar-97 24.7 U | 24.7U 247 | U 29 B 247 | U 55.6 | -2.1
Tin Sep-97 5.6 Ui 58U 5.6 u 5.6 U 33.2 U 55.6 | -2.1
Tin Mar-98 4.9 U 4.9 U | 48U 4.9 U 4.9 U 55.6 | -2.1
Tin Aug-98 28 U 28 u 28 U 28 U] 28U | 556 | -2.1
Tin Mar-99 2.7 U 2.7 Ul 27u 2.7 U 27 (U 556 | -2.1
Tin Sep-99 2.1 Ul 21U 2.1 U 2.1 U 2.1 U 55.6 | -2.1
Tin Mar-00 556 | -2.1
Tin Sep-00 556 | -21
Tin Mar-01 3.5 U 3.5 U 35 U 35 U350 556 f -2.1
Tin Sep-01 2.4 U 100 U | 100U 13.9 U 13.9 U 56.6 | -2.1
Tin Mar-02 3.3 Ul 3.3U 3.3 Ul 3.3 u 3.3 U 55.6 | -2.1
Tin Sep-02 A7 U 4.7 Ut 47y 4.7 u 4.7 ] 55.6 | -2.1
Tin Mar-03 3.6 U 5.8 U 3.6 U 3.6 U 55.6 | -2.1
Tin Sep-03 5.6 U] 56U 5.6 U 5.6 U 5.6 U 556 | -2.1
Tin Mar-04 3.6 U 3.6 U 36 U 3.6 U|38U]| 556  -2.1
Tin Sep-04 4 U 4 Ui 4U 4 U 4 U 556 | -2.1
Tin Mar-05 556 | -2.1
Tin Sep-05 5.1 U 55.6 | -2.1

Note; Blank cells denote not applicable.
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Table A-7. Uranium Daia.

. 659-35-65A 6499-36-67 699-36-70A 699-37-68 _

Conatituent) Sample | ™ o, puP | (Down | Q| DUP | (Up DUP | (Down pyp |Upper| Lower

gl Rate Gradient) Gradient) Gradient) | Gradient) Himit | Limit
Uranium Sep-95 2.98 3.4 1.8
Uranium | Mar-96 2.64 2.24 2.94 2.74 2771 3.4 1.9
Uranium Sep-96 24 2.26 2.42 2.21 3.4 1.9
Uranium Mar-97 2.7 2.69 3.16 2.87 3.4 1.9
Uranium Sep-97 2.76 255 2.43 3.01 2.38 3.4 1.9
Uranium Mar-98 2.33 2.49 2.44 2.99 2.32 3.4 1.9
Uranium Aug-98 2.59 2.48 3.34 2.34 236 34 1.9
Uranium Mar-98 2.6 2.8 3 3.4 2.7 3.4 1.9
Uranium Sep-99 2.65 2.53 2.63 3.41 2.58 3.4 1.9
Uranium Mar-00 3.4 1.9
Uranium Sep-00 3.27 3.18 317 3.62 3.4 1.9
Uranium Mar-01 2.31 2.36 3.12 2.83 279 34 1.9
Uranium Sep-01 2.42 2.25 2.28 3.08 265 34 1.9
Uranium Mar-02 2.44 2.52 2.46 3.22 2.84 34 1.9
Uranium Sep-02 2.25 2.27 2.14 2.99 2.58 3.4 1.9
Uranium Mar-03 2.33 4.22 3.27 2.79 34 1.9
Uranium Sep-03 219 222 249 2.97 2.58 3.4 1.9
Uranium Mar-04 2.24 2.12 2.94 2.8 3.07 | 34 1.9
Uranium Sep-04 2.35 _ 2.15 B | 2.38B 2.95 2.59 3.4 1.9
Uranium Mar-05 2.26 2.3 2.14 2.86 2.85 3.4 1.9
Uranium Sep-05 2 1.63 2.34 2.09 22 | 34 | 1.9

Note: Blank cells denote not applicable.
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Table A-8. Vanadium Data.

£699-35-66A

699-36-67

699-36-70A

699-37-68

Constituent | Sample | ™y 00" | o | buP | (Down |Q|{DUP| (Up |Q|DUP| (Down | | pup |UPRer|Lower

(wglL) Date Gradient) Gradient) Gradient) Gradient) Limit | Limit
Vanadium Mar-06 26.8 J 12.6 J 23.6 J 14.4 Ji1s1J 1 41 9.9
Vanadium Sep-96 33.4 B |34.1B 25.1 B 32.9 B 24.3 B 41 8.9
Vanadium Mar-97 33.2 B | 30.3B 26 B 28.9 B 25.3 B 41 9.9
Vanadium Sep-97 27.8 B|27.2B 18.8 B 25.7 B {288 24.9 B 41 9.9
Vanadium Mar-98 29 18.6 18.3 26.8 28.4 23 41 9.9
Vanadium Aug-98 39.5 B 30.1 B 395 B 36 B |33.8B| 41 9.9
Vanadium Mar-99 28.3 13.9 15 25.2 30 238 41 9.9
Vanadium Sep-99 28.7 B | 28.68 17.5 B 26.4 B 23.5 B 41 9.9
Vanadium Mar-00 41 9.9
Vanadium Sep-00 27.5 15.5 27.2 27.3 41 9.9
Vanadium Mar-01 271 16.5 25.8 25 { 25.3 41 9.9
Vanadium Sep-01 28.5 50 U | 50U 26.2 28 41 9.9
Vanadium Mar-02 26.6 27.4 23.4 25.6 23.4 41 9.9
Vanadium Sep-02 28.6 26.7 1.1 28.8 24.3 41 9.9
Vanadium Mar-03 285 22.1 26.8 238 41 9.9
Vanadium Sep-03 259 26.9 24.4 26.2 16.2 41 8.9
Vanadium Mar-04 26.8 24.9 24.6 24.2 247 1 41 9.9
Vanadium Sep-D4 27 c 25.4 | 252 26.1 24.8 C 41 9.9
Vanadium ‘Mar-05 25.8 27.4 25.1 25,9 23.3 41 9:9
Vanadium Sep-05 25.4 21.5 24.9 27.4 234 1 4 9.9

Note: Blank cells denote not applicable.
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Table A-9. Zinc Data.

, 599-35-66A 699-36-67 699-36-70A 699-37-68
C“ﬁ;}ﬁe’“ Sg';‘g'e own | Q| DUP | (Down DUP | {(Up |Q|DuP| (Down | @ Dup |SbReriLower
Gradient) Gradient) Gradient) Gradient)

Zinc Mar-96 | 137 |U 146 8.5 U 368 185 | 757 |-354.3
Zinc Sep-06 154 | B|103B| 260 23.1 665 757 |-354.3
Zine Mar-97 | 265 26.7 382 55.4 507 757 |-354.3
Zinc Sep-97 8.1 B| 57 330 10.3 51U 304 757 |-354.3
Zine Mar-98 5.8 B 318 321 6.1 B|22U| 386 757 |-354.3
Zinc Aug-98 | 103 B 241 4.7 B 663 629 | 757 |-354.3
Zinc Mar-99 2.6 164 144 10.6 0.8U [ 347 757 |-354.3
Zinc Sep-99 2.9 B | 358 215 0.8 U 350 757 |-354.3
Zinc Mar-00 757 |-354.3
Zinc Sep-00 7.4 357 2.8 4.2 757 |-354.3
Zinc Mar-01 4.4 262 0.94 17.4 17.5 | 757 |-354.3
Zinc Sep-01 5.8 310 325 17,1 246 757 |-354.3
Zinc Mar-02 3.1 26 280 0.4 U 33.4 757 |-354.3
Zine Sep-02 7.4 329 0.54 2.3 33.6 757 | -354.3
Zine Mar-03 134 | C 180 15 C 344 | C 757 |-354.3
Zinc Sep03| 237 |C|26C | 296 3.1 89 |C 757 |-354.3
Zinc Mar-04 7.8 c 317 - 5.1 C 129 | C | 99C | 757 |-354.3
Zinc Sep-04 6.9 288 286C 73 | C 12.8 757 | -354.3
Zinc Mar-05| 296 |C | 56C | 316 3.8 C 154 | C 757 | -354.3
Zine Sep-05| 145 ¢ 266 8.5 C 9.1 C|8s6C | 757 |-354.3

Note: Biark cells denote not applicabie.
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Table A-10. Alkalinity Data.

. 699-35-66A 699-36-67 699-36-70A 699-37-68
°°("nfg}t)e“t Sample | ™ (bown bup | Down Q| DUP | (Up puP | (Down pup |UpperLower
Gradient) Gradient) Gradient) Gradient) :
Alkalinity Mar-96 138 121 113 124 125 [151.8|101.2
Alkalinity Sep-96 143 125 117 129 151.8 { 101.2
Alkalinity Mar-97 147 129 113 121 151.8 | 101.2
Alkalinity Sep-97 138 142 125 119 125 151.8 | 101.2
Alkalinity Mar-98 140 122 123 120 127 151.8 | 101.2
Alkalinity Aug-98 143 124 124 131 131 | 151.8]101.2
Alkalinity Mar-99 143 124 124 123 129 151.8 | 101.2
Alkalinity Sep-99 140 139 123 122 130 151.8 | 101.2
Alkalinity Mar-00 151.8 | 101.2
Alkalinity Sep-00 160 137 119 123 151.8 | 101.2
Alkalinity Mar-01 137 145 120 152 144 {151.8 | 101.2
Alkalinity Sep-01 132 126 128 124 130 151.8 | 101.2
Alkalinity Mar-02 138 135 124 126 132 151.8 | 101.2
Alkalinity Sep-02 135 130 128 131 146 151.8 | 101.2
Alkalinity Mar-03 128 120 11 113 151.8 | 101.2
Alkalinity Sep-03 130 129 128 114 123 151.8 [ 101.2
Alkalinity Mar-04 147 132 140 136 141 [151.8]101.2
Alkalinity Sep-04 137 121 130 126 121 151.8 | 101.2
Alkalinity Mar-05 142 138 128 128 130 151.8 | 101.2
Alkalinity Sep-05 138 132 126 126 130 {151.8 | 101.2

Nota; Blank cells denote not applicable.
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Table A-11. Chloride Data.

699-35-66A

699-36-67 |

698-36-70A

699-37-68

C”:‘gffﬁf’fﬁt Sample | mown | | DuP | (Down Q| buP | (Ue |a|Dup| (Down |G| Bbup \pper| Lower
e ™1 Gradient) Gradient) Gradient) Gradient)
Chloride Mar-96 211 24.2 24.2 20.2 206 | 259 | 1741
Chioride Sep-96 16 229 21.7 20.1 259 [ 171
Chloride Mar-97 18.2 23.7 20.08 259 | 171
Chloride Sep-97 20.5 199 22.9 22.4 21 259 | 171
Chloride Mar-08 15.1 cD 21.4 D | 21.4D 20.9 cD 19.6 CD 259 | 171
Chloride Aug-98 18.3 23.7 214 20.7 21 259 1 171
Chloride Mar-99 19.5 24.9 24.4 202 CD| 23.3 21.7 259 | 171
Chloride Sep-99 18.9 19.9 26.3 23.2 28.1 259 | 17.1
Chloride Mar-00 259 | 171
Chiloride Sep-00 18.4 25.7 21.4 22.4 259 | 171
Chioride Mar-01 18.6 25.7 17.2 22.3 276 | 259 | 1714
Chloride Sep-01 19 234 24.4 20.5 23.3 259 | 171
Chloride Mar-02 16.6 16.8 22.6 19.3 25.2 259 | 171
Chloride Sep-02 18 25.8 24.5 20.7 26.6 259 1 17.1
Chloride Mar-03 18.3 22.5 22.8 28.2 259 | 1741
Chiloride Sep-03 15.7 D [15.6D 22.6 ] 23 D 23.8 (D] 259 1 171
Chloride Mar-04 15 D 21.9 D 16.5 D 23.8 D12430( 259 | 171
Chloride Sep-04 15.7 22.3 23.1 17.4 24.1 25.9 | 1741
Chloride Mar-05 20.7 20.1 27.7 22.5 19 25.8 | 17.1
Chioride Sep-05 13.4 D 23 D 171 ] 24.8 Di1245D1 259 | 171

Note: Blank cells denote not applicable,
D = Analysis was run at a secondary dilution.
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Table A-12. Fluoride Data.

. 699-35-66A 699-36-67 699-36-70A 699-37-68
°°(“[:;'}|‘_‘)e“t Sample| (Down | Q| DUP | (Down | Q| DUP | (Up DUP | (Down pup |\PRer Lower
' Gradient) Gradient) Gradient) Gradient)
Fluoride Mar-26 0.34 0.4 0.42 0.36 036 | 0.5 0.2
Fluoride Sep-96 0.34 | 0.37 0.41 0.33 0.5 0.2
Fluoride Mar-87 0.34 0.36 0.3 0.5 0.2
Fluoride Sep-97 0.39 0.334] 0.348 (415 0.331 0.5 0.2
Fluoride Mar-88 0.304 0.363 0.364 0.371 0.33 05 0.2
Fluoride Aug-98 0.342 0.355 0.262 0.343 034 | 0.5 0.2
Fluoride Mar-9g 0.5 U 0.5 U | 0.5U 0.335 0.5U 0.5 0.5 0.2
Fluoride Sep-99 05 JU | 05U 0.5 U 0.5 0.5 0.5 0.2
Fluoride Mar-00 0.5 0.2
Fluoride Sep-00 0.5 U 0.5 U 0.5 0.5U 0.5 0.2
Fluoride Mar-01 0.5 U 2.5 U 0.5 25 25U 1 05 0.2
Fluoride Sep-01 1 L 1 U 1U 0.5 0.5 0.5 0.2
Fluoride Mar-02 0.25 U |0.25U 0.26 0.28 0.25 0.5 0.2
Fluoride Sep-02 0.25 U 0.25 U | 0.25U 0.25 0.357 0.5 0.2
Flueride Mar-03 0.25 U 0.34 0.3 0.34 0.5 0.2
Fluoride Sep-03 0.3 0.31 0.28 0.3 0.25 0.5 0.2
Fiuoride Mar-04 0.3 0.32 0.37 0.286 0.327| 05 0.2
Fluoride Sep-04 0.28 0.34 0.29 0.3 0.26 0.5 0.2
Fluoride Mar-05 0.25 .25U 0.27 0.28 (.29 0.5 0.2
Fluoride Sep-05 | 0.268 0.316 0.343 0.289 0.284| 05 | 02

Note: Blank cella denote not applicabla.
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Table A-13. Sulfate Data,

. 699-35-66A 699-36-67 699-36-70A £99-37-68
C°{“nfg};_‘)e“t Somble | “(own |G |DUP | (Down |G| DUP | (Up |Q|DUP| (Down |G |Dup |'PRer|Lower
Gradient) Giradient) Gradient) Giradient)
Sulfate Mar-96 24,2 29.9 30.7 28.9 28.7 | 37.8 | 22.3
Sulfate Sep-96 25,2 322 33.2 30.3 378 | 223
Sulfate Mar-97 27 .5 30.5 37.8 | 223
Sulfate Sep-97 26.6 26.1 328 34.9 31.4 37.8 | 223
Sulfate Mar-98 22.7 D 316 D|314D ! 348 D 31.2 D 37.8 | 22.3
Sulfate Aug-98 26 30.7 35.4 31.8 315 | 37.8 | 22.3
Sulfate Mar-99 26.8 32.4 32 37.3 35.2D| 308 37.8 | 223
Sulfate Sep-99 25.9 25.8 32.5 34.8 31.3 37.8 | 223
Sulfate Mar-00 37.8 | 22.3
Sulfate Sep-00 30.5 3.7 37.8 35.9 37.8 | 223
Sulfate Mar-01 26.9 36 31.6 37.8 39.5 | 37.8 | 223
Sulfate Sep-01 27.8 30.3 30.8 34.5 31 378 | 223
Sulfate Mar-02 25,6 9258 29.2 33.8 30.5 37.8 | 22.3
Sulfate Sep-02 26.2 30.2 29,2 32,7 31.1 378 | 223
Sulfate Mar-03 26 30 34.7 31 37.8 | 22.3
Sulfate Sep-03 266 | D|26.7D| 313 D 34.3 D 31.5 D 37.8 | 22.3
Sulfate Mat-04 26.7 D 31 D 32.2 D 31.5 D [324D] 378 | 223
Sulfate Sep-04 29,2 33,7 36 37.4 34.5 37.8 17223
Sulfate Mar-05 27.7 27.3 32,7 33 24 37.8 | 22.3
Sulfate Sep-05 24 D 32.8 D 32.3 D 31.5 D 311D} 37.8 | 22.3

Note: Blank cefls denote not applicabie.
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Table A-14. Gross Alpha Data.

699-35-66A

699-36-67

699-36-70A

699-37-68

Constituent | Sample | “(n "t g | DUP | (Down | Q| DUP (Up | Q| DUP| (Down || pup |UPPer|lower
(pCiL) Date Gradient) Gradient) | Gradient) Gradient) Limit | Limit
Gross alpha Mar-96 1.45 J 2,12 J 2.28 J 2.43 J{1.73J| 3.3 -0.6
(Gross alpha Sep-96 1.69 J 0.109 U 1.57 J 1.15 U 3.3 -0.6
Gross alpha Mar-97 1.89 J |0.198U) 1.31 U 1.26 J 0.837 U 3.3 -0.6
Grass alpha Sep-97 0.39 U | 1.68J 0.791 U 12 J 2.5 J 3.3 -0.6
Gross alpha Mar-28 1.32 J 0.659 Ul 1.4 2.17 J (0.683 U 3.3 -0.8
Gross alpha Aug-98 0.431 U 2.3 J 2.89 J 2.45 J | 337 | 33 -0.6
Gross alpha Mar-99 27 J 3 1.3U 1.68 U] 1.3u 1.5 U 3.3 0.6
Gross alpha Sep-89 264 J [0.565U| 0535 U 1.31 U 10.928U1 155 |U 3.3 -0.6
Gross alpha Mar-00 3.3 -0.6
Gross alpha Sap-00 0.34 U 0.5 U 0.266 U |1.28U 3.3 0.6
Gross alpha Mar-01 0.303 U 1.01 U 2.33 J 0.812 U|1430| 33 | 08
Gross alpha Sep-01 -0.386 U 0.976 Ui{0.751U 1.12 U 0.374 U 33 -0.8
Gross alpha Mar-02 0.884 U 10.227U] 0522 U 0.363 U 0.016 U 3.3 0.8
Gross alpha Sep-02 0.348 U 0.38 Uy ootu 0.289 U 0377 (U 3.3 -0.8
Gross alpha Mar-03 0.748 U 6.01 0.865 U 1.68 3.3 -0.6
Gross alpha Sep-03 1.44 0.882U| 1.1t U 1.16 U 1.64 3.3 -0.6
Gross alpha Mar-04 2.26 1.73 U 1.83 U 1.52 213 | 3.3 -0.6
Gross alpha Sep-04 1.21 | -0435 | U |-0173U 0.487 U 0.531 U 3.3 -0.6
Gross alpha | Mar-05 1.53 0.817U] 1.33 0.913 U 1.68 3.3 | -0.6
Gross alpha | Sep-05 0.862 | U 1.06 | U 0646 | U 116 (Ul 178 | 33 | -06

Mote: Blank cells denote not applicable.
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Table A-15. Groszs Beta Data.

. 699-35-66A 699-36-67 699-38-70A 699-37-68
C"(’;fé;}gf“t Sample | mown BUP | (Down |G| DUP | (Up DUP | (Down | @ | Dup |\PPeriLower
Gradient) Gradient) Gradient) Gradient)
Gross beta Mar-96 10.9 22.4 204 16 155 | 317 4.8
Gross beta Sep-96 13.2 286.9 257 17.6 3171 48
Giross beta Mar-97 11.2 10.5 216 23.2 13.5 N7 | 48
Gross bela Sep-97 10.2 12.7 20.7 21 15.9 31.7 ] 48
Gross beta Mar-98 10.5 26.4 254 20.2 14.5 3.7 | 4.8
Gross beta Aug-98 171 274 251 19.1 134 | 31.7 | 4.8
Gross beta Mar-99 25 17 67 25.1 56 27 317 | 4.8
Gross beta Sep-99 25.1 258 57.2 38 50.2 27.1 317 | 4.8
Gross beta Mar-00 3.7 4.8
Gross beta Sep-00 27.6 49.2 49.9 47.4 317 | 4.8
Giross beta Mar-01 26.2 59.4 47.8 31.9 365 { 31.7 | 4.8
Gross beta Sep-01 25.8 41.2 38.6 41.2 29.8 31.7 4.8
Gross beta Mar-02 28 28.5 39.1 427 30.8 3.7 | 48
Gross beta Sep-02 23.3 28.3 25.3 28.7 21.4 317 | 48
Gross beta Mar-03 38.8 47 443 36.8 31.7 | 4.8
(Gross beta Sep-03 38.1 38.1 35.6 44 41.5 31.7 | 4.8
Gross beta Mar-04 25.8 28.1 29.8 36.2 413 | 317 | 48
Gross beta Sep-04 39.1 34.1 34.3 33.8 38.3 31.7 4.8
Gross beta Mar-05 41.4 38.4 32.9 33.2 . 36.9 31.7 4.8
Gross beta Sep-05 44.6 35.8 27.8 41.8 412 | 3.7 4.8

Note: Blank cells denocte not applicable.
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Table A-16. Carbon-14 Data.

688-35-66A

699-36-67

699-36-70A

699-37-68

Consti_tuent Sample Down U;.th.er qu&_ar
(pCiL) | Date G(radient) o eﬁggﬁﬂn i el Gr;giint) i G(rggggt) @ | P9 | Limit | Limit
Carbon-14 Mar-96 22.3 J 8.76 J 4.26 J 4.72 J (248U 26.8 | 105
Carbon-14 Sep-96 26.8 | -10.5
Carbon-14 Mar-97 21.6 J | 22.2J 11.1 J 394 U 3.81 U 268 | -105 |
Carbon-14 Sep-97 16.7 J 110.7J 3.27 U 1.6 U 5.43 U '26.8 | -10.5
Carbon-14 Mar-98 19.4 J 4.5 U |[7.16U 3.69 U -1.49 U 26.8 | -10.5
Carbon-14 Aug-98 18.5 J 8.63 J 2.07 U 6.46 U640 | 26.8 | -10.5
Carbon-14 Mar-89 25 U 9.9 U| 12U 8.1 u -8.5 u 26.8 | ~10.5
Carbon-14 Sep-99| 1441 U|743U1 -2.74 U -9.54 U -5.94 U 26.8 | -10.5
Carbon-14 Mar-00 28.8 | -10.5
Carbon-14 Sep-00 35.2 9] 13.7 U 3.75 U {4.81U _ 26.8 | -10.5
Carbon-14 Mar-01 9.56 U 43.4 U -28.1 U 47.2 U | 57 | 26.8 | -10.5
Carbon-14 Sep-01 32.5 U 6.73 U j225U ~15.1 8] -1.16 U 288 | -10.5
Carbon-14 Mar-02 14 Ul21.4U 11.6 U 21.7 U 13.2 U 268 | -10.5
Carbon-14 Sep-02 5.02 U 17 U | 32.6U -1.55 U 8.45 U 268 | -105
Carbon-14 Mar-03 -5.69 U 0225 | U 252 U 1.78 U 26.8 | -105
Carbon-14 Sep-03 0.446 U |3.32U 5.74 U -10.3 U -4.5 U 28.8 | -105b
Carbon-14 Mar-04 33.9 U 18.4 U 10.2 U 9.75 U |-124U] 268 | -105
Carbon-14 Sep-04 8.8 U 0 U ]6.99U 1.22 U 2.45 U 26.8 | -105
Carbon-14 Mar-05 11.8 U i422U 38.6 U 17.8 U 28.9 U 26.8 | -10.5
Carbon-14 Sep-05 19.9 U 8.17 U -2.4 U -2.37 U i-10.7U{ 26.8 | -10.5

Note; Blank cells denote not applicable.
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Table A-17. lodine-129 Data.

. 699-35-66A 6958-36-67 699-36-704 899-37-68
C°(';fg'ijtf"‘ Sample! (own |G| DUP | (Down |G| DUP | (Up |G |DuP| (Down | @ |Dup [UPBerilower
Gradient) Gradient) Gradient) Gradient) ]
lodine-129 Mar-96 9.4 9.42 18.7 6.01 360Ul 215 | 24
lodine-129 Sep-96 7.54 11.9 13.7 2.22 U 215 ) 24
lodine-129 Mar-97 10.1 11 7.81 11.8 2.82 W 215 | 24
lodine-129 Sep-97 9.52 11.3 9.73 16.2 3.03 J 21.5 | 24
lodine-129 Mar-88 B.O7 4.541) 13.2 9.83U 15.2 15.2 1.62 Ultezu] 215 | 24
lodine-129 Aug-98 9.6 12.2 15.2 2.57 278 1 1.5 -2.4
lodine-129 Mar-29 6.1 7.9 1.2U 14.4 3.8U 2.9 u 215 | 24
lodine-129 Sep-99 5.68 6.96 9.24 6.54 U 1.87 U 216 | 24
lodine-129 Mar-00 215 1 24
fodine-129 Sep-00 0.307 U 11 13.9 13.1 215 | 24
lodine-129 - Mar-01 4.63 U 13.8 16.7 6.72 274U 215 | -2.4
lodine-129 Sep-01 3.1 U 12.3 -5.52U 13.8 4,59 J 215 | 2.4
lodine-129 Mar-02 4.09 3.79 9.71 10.7 13.9 2.2 216U 215 1 2.4
lodine-129 Sep-02 4.66 dJ 8.34 12 14.3 2.3 U 216 | 2.4
lodine-129 Mar-03 4.97 121 14.2 3.43 215 | -24
loding-129 Sep-03 2.91 U |-9.28U 7.88 U 13.4 -1.82 U 215 | -24
lodine-129 Mar-04 4,86 11.8 11 2.44 Ul1e4U) 215 { -24
indine-129 Sep-04 4.99 13.6 13.3 6.53 2.52 U 215 | 2.4
lodine-129 Mar-05 5.25 U | 3.660 15.5 10.6 -1.61 U 215 | -24
lodine-128 Sep-05 5.30 14.6 12.5 2.42 Ul245U) 215 | -24

Note: Blank cells denote not applicable.
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Table A-18. Technetium-99 Data. D
. 699-35-66A 699-36-67 699-36-70A 699-37-68 -ﬁ )
C%ﬁ;}ti“t S?'D':t":e (Down DUP | (Down |Q|DUP| (Up |Q|DUP| (Down |@ |Dup | PPerLower =5
Gradient) Gradient) Gradient) Gradient) 8 %
Technetium-99 | Mar-98 25,5 65 64.2 31 32 | 949 | -85 i 0
Technelium-89 | Sep-96 20.3 53.5 52.3 32.1 948 | 6.3 8 1]
Technetium-99 | Mar-97 20 21.6 77.5 58.9 30 949 | -6.3 8
Technetium-99 | Sep-97 18.9 17.3 66.8 57 34.8 ' 949 | 6.3
Technetium-89 | Mar-88 23.2 68.6 75.4 78.2 23.5 949 | 6.3
Technetium-99 | Aug-98 29.4 74.9 77.4 36.5 165 | 949 | -6.3
Technetium-89 | Mar-99 0 86 83 70.5 Ut ou 36 849 | 63
Technetium-99 | Sep-92 40.4 34.3 85.2 80.1 44.6 94.9 | 6.3
Technetium-28 | Mar-00 949 | 6.3
Technetium-99 | Sep-00 35.6 80.1 85.8 76.5 8949 | 8.3
Technetium-99 | Mar-01 455 75.9 92 40.2 423 | 949 | 6.3
Technefium-29 | Sep-01 47.8 56.5 63.7 72.3 48.9 949 | 6.3
Technstium-29 | Mar-02 51.4 61.3 71.8 76.1 46.3 949 | 6.3
Technetium-99 | Sep-02 52.8 59.7 51.8 67.1 58.8 94.9 | 6.3
Technetium-99 | Mar-03 61.3 62.1 66.3 56.5 94.9 | -6.3
Tachnetium-99 | Sep-03 57.7 59.5 54.5 58.3 58.7 949 | 6.3
Technetium-99 | Mar-04 50.4 54.7 56.4 66.7 68.1 | 949 | -6.3
Technetium-89 | Sep-04 67.2 60.6 63.5 56.5 66.3 949 | -6.3
Technetium-99 | Mar-05 68.6 78.4 66.2 57.2 65.5 949 | -6.3
Technetium-99 | Sep-05 73.1 57 50.9 71.8 73 | 949 | 63
Note: Blank cells dencte not applicable.
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Table A-18. Radium Data.

. 699-35-66A 699-36-67 699-36-70A 699-37-66
CQ&SC?;}E)E“E Sab':t';’e owr |Q| DUP | (Down |Q| DuP WUp |al|bup | own | Q| bup ‘f‘i’fﬁ Lower
! Gradieni) Gradient) Gradient) Gradient) Limit | L
Radium Mar-96 | 0.141 | U 0207 | U 0.521 J 0276 |U [0.235)] 05 | -0.2
Radium Sep-96 | 0.0497 | U 0131 [J 0.0482 | U 0.0248 | U 05 | 0.2
Radium Mar-97 | 00235 |U 0.065 | J 0.0577 |U 007 |J 05 | 0.2
Radium Sep-97 | 0.0723 | U [0.0358U] 0.0353 | U 0123 | U 0.0748 | U 05 | 0.2
Radium Mar-98 | 0.078 |U 021 |J[0103u] 0148 |U 0114 [U 05 | -0.2
Radium Aug-98 | 00391 |U 0.0864 | U 0.14 U 0135 | U 05 | 02
Radium Mar-99 | 0.001 | U 0.088 | U 0.087 0.017 | U 05 | 0.2
Radium Sep99| 0025 [U| 008U | 0083 |Ul oU 0195 |U -0.068 | U 05 | -0.2
Radium Mar-00 o 05 | 02
Radium Sep-00| 0827 |U 199 |J 0.261 | U |o.182U 05 | -0.2
Radium Mar-01 | 0144 | U 0431 | U 0037 | U 0.033 |U 0'%31 05 | 0.2
Radium Sep-01 | -0.387 | U 0537 |UuoB08U| 0675 |U 018 | U 05 | 0.2
Radium Mar-02 0.94 J 105990 | 0083 [U 0383 | U 0258 | U 05 | -0.2
Radium Sep-02 | -0.147 | U 0332 |U|-01430] 0.147 |U -0.271 [ U 05 | -0.2
Radium Mar-03 | 0.345 [U 0.474 | U 0392 | U 0637 |U 05 | -0.2
Radium Sep-03 -0.63 U | -.009U 0.92 U 0.039 U 0.039 U 0.5 -0.2
Radium Mar-04 | 0.232 | U 0611 | U 0.57 U 0.265 | U |04i1| 05 | -02

U
Radium Sep-04 | -0.022 | U 0.05 U |-0.128U| -0.083 | U 0.051 | U 05 | -0.2
Radium Mar-05| 0144 |U|-045U | 0.089 | U 0.037 | U .0.058 | U 05 | 0.2
Radium Sep-05| o0.168 | U 0.085 | U 0.059 | U 0038 | U |0.04U| 05 | -0.2

Note: Blank cells danote not applicahle.
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Table A-20. Carbon Tetrachloride Data.

699-35-66A 699-36-67 699-36-70A 699-37-68
Constituent (ug/L) Sg:tr;ie {(Down | Q |DUP| (Downh bup {Up DUP| (Down | Q |DUP llj_f:ir Llﬁxﬁr
Gradient) Gradient) Gradient) Gradient)
Carbon tetrachloride Mar-96 5 U 2 4 5 Ul 5U | 106 0
Carbon tefrachicride Sep-96 4 J | 5U 7 7 5 J 10.6 0
Carbon tetrachloride Mar-97 4 J 3 3] 7 4 J 10.6 0
Carbon tetrachloride Sep-97 5 Uy suU 4 11 5 U 10.8 0
Carbon tetrachicride Mar-98 10.6 0
Carbon tetrachloride Aug-98 2 J 8 5 3 J | 3 10.6 0
Carbon tetrachloride Mar-29 1 J 4 4, 7 3 J 10.6 0
Carbon tetrachloride Sep-99 5 Ui 1J 4 5 3 J 10.6 0
Carbon tetrachloride Mar-00 10.6 0
Carbon tetrachloride Sep-0Q 1 J 5 9 9 10.6 0
Carbon tetrachloride Mar-01 1 J 3] 7 5.26 5 10.6 0
Carbon tetrachlaride Sep-01 5 U 4 4J 7 5 J 10.6 0
Carbon tetrachloride Mar-02 1 J| 1 5 9 5 10.6 0
Carbon tetrachloride Sep-02 1.011 J 5018 5.243 8 5.854 10.6 0
Carbon tetrachloride Mar-03 5 U 4 6 5 J 106 0
Carbon tetrachloride Sep-03 5 U] 58U 4 8 5 10.6 0
Carbon tetrachloride Mar-04 1 J 6 8 7.418 10.6 4]
Carbon tetrachioride Sep-04 1 J 5 8 8 7 7.223| 10.6 0
Carbon tetrachloride Mar-05 1 J| 1 3} 8 7 8 10.8 )
Carbon tetrachloride Sep-05 5 U 6 7 8 8 10.6 0

Mote: Blank gells denote not applicable.
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Table A-21. Nitrogen in Niiriie and Nitrate Data.

699-35-66A

699-36-67

699-36-70A

§90-37-68

Constituent | Sample | " (hown | @ | DUP | (Down DUP | (Up Q| DUP!| (Down pup | Hpper) Lower
{mgiL.) Date Gradient) Gradient) Gradient) Gradient) Limit | Limit
Nin NO, & NO; | Mar-96 4.58 20.2 31.9 35.6 365 | 51.5 | -8.7
Nin NO; & NO; | Sep-96 4,19 20.6 26.1 33.7 51.5 | -8.7
NinNO; & NQO; | Mar-97 | 0.419 40 22.6 21.3 34.1 51.5 | -8.7
Nin NOp & NOy | Sep-97 413 4.19 18.9 24.6 85.4 515 | -8.7
Nin NO, & NO; | Mar-98 4,62 D 20.4 20.1D 25.3 D '34.3 515 | -8.7
NinNO, & NO; | Aug-98 4,14 24 26.3 35.2 345 | 51.5 | -8.7
Nin NO, & NO; | Mar-29 4,53 20.8 20.6 24.6 31.8 51.5 | -8.7
NinNO, & NO; | Sep-99 4.6 4.5 20 237 33 515 | -8.7
Nin NO; & NO; | Mar-00 515 | -8.7
Nin NO, & NO; | Sep-00 4.7 19.1 24.6 23.2 515 | -8.7
Nin NO; & NO; | Mar-01 5.5 19.9 24.7 31.3 322 | 51.5 | -8.7
Nin NO, & NO; | Sep-01 4.6 17.3 17.6 23 29.3 51.5 | -8.7
NinNO, & NOy | Mar-02 4.5 4.5 16.3 18.8 27.9 515 | -8.7
NinNO, & NO; | Sep-02 4.48 15.8 15.8 19 26.6 515 | -8.7
Nin NO, & NO; | Mar-03 4.8 17 21.4 29.7 515 | -8.7
Nin NO, & NO; | Sep-03 5.1 D | 51D 15.9 19.3 D 29.2 515 | -8.7
Nin NO; & NO; | Mar-04 4.8 D 14.4 16.8 D 32.4 26D | 51.5.| -8.7
Nin NO, & NO; | Sep-04 4.9 15.3 15.8 16.8 26.8 515 | -87
NinNO; & NO; | Mar-05 5.1 5.1 14.3 15.6 25.8 515 | -8.7
Nin NO; &NQOs | Sep-05 7.72 D 12.5 14.4 D 24.6 24D | 515 | -8.7

Note: Blank cells denote not applicable.
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Table A-22. Total Organic Halides Data.

5002-9661 ‘synsey Huydwes

. Sample 699-35-66A 699-36-67 699-36-~ 699-37-68 ' Upper|Lower
Constituent (ug/L) Date {4Do§nm Q| bupP (Do‘_wn Q|DUP{ 70A (Up | Q| DUP | (Down | Q| DUP Limit | Limit
Gradient) Gradient) Gradient) Gradient) )
Total organic halides | Mar-96 6.6 J 105 J 5.6 ] 6.8 J 5 9.5 1.2
Total organic halides | Sep-96 5 U 5 u 5 U 5 U 9.5 1.2
Total organic hatides | Mar-97 5 U 5 U 29 5 U 9.5 1.2
Tofal organic halides | Sep-97 6.05 4.62U 7.05 4.62 U 5 U 9.5 1.2
Totad organic halides | Mar-98 4.62 u 4.62 U |4.62U 4,62 U 4.62 U 9.5 1.2
Total organic halides | Aug-88 59 5.85 6.7 5 Ui s 9.5 1.2
Total organic halides | Mar-99 24 U 12 U 24U 34.5 143 9.5 1.2
Total arganic halides | Sep-99 128 12U 206 12 U 12 U 9.5 1.2
Total organic halides Mar-00 9.5 1.2
Total organic halides | Sep-00 206 271 180 181 9.5 1.2
Total organic halides | Mar-01 17.1 U 20 U 20 U 20 Uj 20U | 95 1.2
Total arganic halides | Sep-01 8.5 U 87 U | 7.4U 6.5 U 6.6 U 9.5 1.2
Total organic halides | Mar-02 5.2 Ui 6.1 9.3 9.5 5.2 U 9.5 1.2
Total organic halides | Sep-02 10.5 5.8 5.2U 8.5 60.6 9.5 1.2
Total organic halides Mar-03 52 U 6.3 5.3 5.2 U 9.5 1.2
Total organic halides | Sep-03 5.2 U b2U 6.2 6.8 6.3 9.5 1.2
Total organic halides | Mar-04 6.7 57 9.8 5.2 U 6.4 9.5 1.2
Total organic halides | Sep-04 5.2 U 5.2 U | 52U 6.7 5.2 U 9.5 1.3
Total organic halides | Mar-05 5 Ul 63 8.1 12.8 11.4 9.5 153
Total organic halides | Sep-05 5 U 8.83 12.2 7.46 551 | 95 | 1.3

Noter Blank cells denote not applicable.
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Table A-23. Tolal Dissolved Solids Data.

69935~ -35- 36~ 37
Constituent (mg/L) | SamPle {ﬂii?&sl; o | bup sgéggﬁr? " o | oue | 708 ?3;; a | pup 6?%32? * ol oup ppor Lower
_ Gradient) Gradient) Gradient) Gradient) :

Total dissolved solids | Mar-96 254 340 384 401 420 | 573.6| 170.9
Total dissolved solids | Sep-96 236 367 411 457 573.6 | 170.9
Total dissolved solids | Mar-97 283 279 404 390 514 573.6 170.9
Total dissolved solids | Sep-97 ar7 278 377 401 463 57361 1709
Total dissolved solids | Mar-98 322 320 309 327 456 573.6 | 170.9
Total dissolved solids | Aug-98 2496 408 422 491 507 | 5736|1709
Total dissolved solids { Mar-99 280 380 400 390 4086 440 573.6 | 170.9
Total dissolved solids | Sep-29 270 280 370 410 470 573.6| 170.9
Total dissolved solids | Mar-00 573.6 | 170.9
Total dissolved solids | Sep-00 270 340 550 520 573.6 | 170.9
Total dissolved solids | Mar-01 278 407 400 349 436 | 573.61 1709
Total dissolved solids | Sep-01 305 384 391 420 535 573.6 1 170.9
Total dissolved solids | Mar-02 265 208 333 358 430 573.6} 170.9
Total dissolved solids | Sep-02 276 326 328 344 448 57361 170.9
Total dissolved solids | Mar-03 260 337 349 407 573.61 170.9
Total dissolved solids | Sep-03 269 271 361 381 5 U 573.6 | 1709
Total dissolved solids | Mar-04 262 323 326 438 442 | 57361 170.9
Total dissoived solids | Sep-04 262 331 330 355 392 573611709
Total dissolved solids | Mar-05 205 253 278 339 386 573.6 | 170.9
Total dissolved solids | Sep-05 292 387 403 460 500 |573.6] 170.9

"~ Note: Blank cells denote not applicable.
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Table A-24. Turbidity Daia.

699-35-66 A 699-36-67 699-36-70A 699-37-68
°°‘(‘§.t|fb“;°“t Sample | ™ (Down DUP | (Down DUP| (Up DUP | (Down pup |\/pPeriLower
Gradient) Gradient) Gradient) Gradient)

Turbidity Mar-96 0.34 0.3 0.26 3.21 1.48J| 50 | -34.9
Turbidity Sep-96 1.31 50 | -34.9
Turbidity Mar-97 0.71 8.91 0.84 60.6 50 | -34.9
Turbidity Sep-97 1.9 14.4 1.33 4.56 50 | -34.9
Turbidity Mar-98 1,65 23.4 3.52 485 50 | -34.9
Turbidity Aug-98 1.29 90.5 2.95 50 | -34.9
Turbidity Mar-99 526 4.54 50 | -34.9
Turbidity Sep-99 2.29 87.2 2.68 50 | -84.9
Turbidity Mar-00 50 | -34.9
Turbidity Sep-00 2.3 142 2.6 50 | -34.9
Turbidity Mar-01 1.71 38.2 1.06 16.7 50 | -34.9
Turbidity Sep-01 1.54 3.35 117 6.62 50 | -34.9
Turbidity Mar-02 1.85 11.1 5 7.4 50 | -34.9
Turbidity Sep-02 2.2 5.6 4.7 6.7 50 | -34.9
Turbidity Mar-03 1.86 962 1.29 15 50 | -34.9
Turbidity Sep-03 2.41 41.8 2.68 49.7 50 | -34.9
Turbidity Mar-04 2.01 16.3 2.49 15 50 [ -34.9
Turbidity Sep-04 2.93 16.9 4.65 419 50 | -34.9
Turbidity Mar-05 278 7.53 2.13 416 50 | -34.9
Turbidity Sep-05 0.73 4.61 3.88 3.94 50 | -34.9

MNote: Blank cells denote not applicable.
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Table A-25. pH Data.

JOIBMPUNOID - ¥ Xipusddy

5002-9661 ‘synsoy Bupduwes

699-35-66A 699-36-67 899-36-70A 699-37-68
Constiwent  [52P® lpown | [buP [(Down |@ |DUP [(Up & [pur (Down [a |pup |JPReTLower
Gradient) Gradient) Gradient) Gradient)
pH Measurement |Mar-96  |7.66 7.8 8 7.5
pH Measurement |Sep-96 B 7.7 8 |75
pH Measurament |Mar-97 7.82 7.68 7.87 7.64 8 7.5
pH Measurement |Sep-97 7.86 7.86 7.76 7.74 8 7.5
pH Measursment |Mar-98 7.86 7.8 7.64 7.71 8 7.5
pH Measurement JAug-98 7.95 8.31 7.95 7.77 8 7.5
pH Measurement |Mar-99 7.72 7.71 8 7.5
pH Measurement (Sep-99 7.85 7.69 7.82 8 7.5
pH Measurement |Mar-00 8 7.5
pH Measurement |Sep-00  {7.9 7.7 7.8 8 7.5
pH Measurement |Mar-01 8.56 7.7 7.84 7.74 8 7.5
pH Measuremaent |Sep-01 7.77 7.7 7.7 7.78 8 7.5
pH Measurement iMar-02 7.89 7.83 7.73 7.8 8 7.5
pH Measurement [Sep-02 7.9 7.8 7.7 7.8 8 7.5
pH Measurement [Mar-03 7.9 7.79 7.71 7.76 8 7.5
pH Measurement |Sep-03 - |7.85 7.76 7.76 7.63 18 7.5
pH Measurement |Mar-04 7.89 7.77 7.63 7.78 8 7.5
pH Measurement [Sep-04 7.76 7.78 7.68 7.76 8 7.5
pH Measurement |Mar-05  |7.86 7.74 7.64 7.83 8 7.5
pH Measurement |Sep-05  |7.84 7.74 7.59 7.81 8 7.5

Ge-v

Note: Biank cells denote not applicable.

0 'AfH
g8-HOM



G002 udy

SO0z AD 44T e Budwieg pur Buloliuopy siByoee] pue A5

92

Table A-26. Specific Conductance Data.

500¢-9661 ‘s)nsay Hujjdues

699-35-66A 699-36-67 £99-36-70A 699-37- |
Constituent (uSfm) | *2P'® | (Down | @ | DUP | (Down | G |DUP|  (Up DUP (B‘;fm pup |PRer| Lower
. Gradient) Gradient) Gradlent) Gradient)

Specific Conductance | Mar-96 402 618 743 | 362.7
Specific Conductance | Sep-26 585 743 | 362.7
Specific Conductance | Mar-97 428 545 562 630 743 | 362.7
Specific Conductance | Sep-97 423 540 575 814 743 | 362.7
Specific Conductance | Mar-98 441 534 565 671 743 | 362.7
Specific Conductance | Aug-98 405 510 548 270 743 | 362.7
Specific Conductance | Mar-99 577 585 552C 743 | 362.7
Specific Conductance | Sep-39 413 - 541 578 743 | 362.7
Specific Conductance | Mar-00 743 | 362.7
Specific Conductance | Sep-00 412 537 565 743 | 362.7
Specific Conductance | Mar-01 416 533 555 618 743 | B62.7
Specific Conductance | Sep-01 423 522 540 601 743 | 382.7
Specific Conductance | Mar-02 473 518 522 805 743 | 382.7
Specific Conductance | Sep-02 412 517 537 605 743 | 362.7
Specific Conductance | Mar-03 409 505 535 594 743 | 382.7
Specific Conductance | Sep-03 395 502 500 425 743 | 362.7
8pecific Conductance | Mar-04 409 500 487 604 743 | 362.7
Specific Conductance | Sep-04 4086 486 483 588 743 | 362.7
Specific Conductance | Mar-05 405 AB7 470 596 743 | 362.7
Specific Conductance | Sep-05 402 AT71 469 562 743 | 362.7

Note: Blank cells dencte ot applicable.
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Concentration ug/l.
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Figure B-1. Arsenic (Filtered) Trends.
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Figure B-2. Barium (Filtered) Trends.
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Figure B-3, Chromium (Filtered) Trends.
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Figure B-4. Lead (Filtered) Trends.
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Figure B-5. Selenium (Flltered) Trends.
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Figure B-6. Tin (Filtered) Trends.
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Figure B-7. Uranlum Trends.
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Concentration ug/L

Figure B-8. Vanadium (Filtered) Trends.
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Concentration ug/l
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Figure B-9. Zinc (Filtered) Trends.
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Figure B-10. Alkalinity Trends.

150

130

Hﬂ-—mwnnm!’l"nn-ﬂMﬂmﬂﬂﬂmxeﬂhﬂlmﬂ--n——m‘—m—iﬂwmnﬂ-ﬂh

110

a0

TEmhm o EM DS mmNer Bt R WA S M TRUAMR 83 BN M me o e WRSEAC M KT MWW Bd mM WM BT K mier m WR WNUREA BY W boaems R WA MMM px ye

70

50

T T f T T T

T ¥ T ¥ T

T ¥ I T T T T

Sep- Mar- Sep- Mar- Sep- Mar- Sep- Mar- Sep- Mar- Sep- Mar- Sep- Mar- Sep- Mar- Sep- Mar- Sep- Mar- Sep- Mar- Sep-
98 00 O O o1 02 02 03 03 04 04 05 05 .08

95

96 96 97 97 98 98

29

Date

06

== 590-35-66A {Down Gradlent)

wemleen 599-37-68 (Down Gradient)

wecflens §99-36-67 (Down Gradient)

= = = [Jpper Limt

e G09-36-70A (Up Gradient)

= = | ower Limit

6002-9661 ‘spuaiy Bujjdwesg

0 "AsY
88-HOM

pempunoly - g xipuaddy



$002 dy

S00Z AD ‘4043 18 Buidweg pue Buuoyuoyy oypyses PUB JAD)

bi-g

Concentration mg/L

30

Figure B-11. Chloride Trends.
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Figure B-12. Fluoride Trends.
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Figure B-13. Suifate Trends.
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Figure B-14. Gross Alpha Trends.
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Figure B-15. Gross Beta Trends.
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Figure B-16. Carbon-14 Trends,
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Figure B-17. lodine-129 Trends.
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Figure B-18. Technetium-99 Trends.
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Figure B-19. Radium Trends.
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Figure B-20. Carbon Tetrachloride Trends.
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Figure B-21. Nitrogen in Nitrite and Nitrate Trends.
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Figure B-22. Total Organic Halides Trends.
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Figure 3-23. Total Dissolved Solids Trends.
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Figure B-24. Turbidity Trends.
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Figure B-25. pH Trends.
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Figure B-26. Specific Conductance Trends.
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Table C-i. Summary of Leachate Sampling Results, 2003-2005.° (2 Pages)

Constituent Jun-03 | Jun-03 | Dec-03 | Bec93 | Jund4 | Jun-04 | Dec04 | Dec-04 | Jun-05 | Jun-05 | PDec-08 | Dec-05 | Uniis
Aluminum NR NR NR NR NR NR 322 44.7 NR NR N NR gl
Antimony NR NR NR NR NR NR 2.8U 2.8 NR NR NR NR Ha/l
Arsenic 11.6 8.2 6.3 10 7.7 7.1 8.4 g 30.5U 30.5U 7.2 8.3 HgL
Barium 79.6 80.8 97.1 100 84 81.7 109 109 100 94.5 108 108 Hgfl
GCalelum NH NR NR NR NE NR 244000 1 245000 NR NR NR NA - poft
Chromium 23.1 25,1 27.1 276 34.8 33.1 32.6 34.8 30.8 34.8 37.8 36.1 Holl
Copper NR NR NR NR NR NR 10.3 9.3 NR NR NR NR Lol
Iron NR NR NR NR NR NH 27.9U 27.9U NR N NR NR pg/l
Lead 2.3U 2.3U 1.9U 1.9U 3.1U 3.1U 2.2U 2.2U 32.7U 32.7U 3.1U 3.1U g/l
Magnesium NR NR NR NF NR NR 78300 78300 NR NR NR NR s/l
Nickel NR NR NR NF NR NR 12.6 14,9 NR NR NR NR Lol
Potassium NH NR NR NR NR - NR 28100 27200 MR NR NR NR ol
Salenium 4.2U 4.2U 0.3 8.2 3.6 3.6 5.6 6.7 30.7U 30.7U 3.9 4.7 ue/lL
Silicon NR NR NR MR NR NRR 21300 21600 NR NR NR NR Hoyl.
Sodium NR NR NR NR NR NR 253000 | 254000 NR NR NH NR pg/ll
Tin 5.8U 5.8U 5.6U 5.6U 3.7U 3.7U 2.8U 2.8l 16L) 16U NR 5.2U Lol
Vanadium 20.9 21.5 20.8 21.4 19.7 19,9 20 19.8 24.5 24 18,7 18.1 o/l
Zing 18.4UJ | 24.8Ud 358.5 13.4 4.9 4.7 7.6 4.9 19.8 15.4 16.6 1.7 Hg/ll
Carbon tetrachloride iy 1y 5U 5U 5U 5U 5U 5U 5U 5U 54 51 ot
Methyl alcohol NR NR NH NR NH NR 5000U 5000U NR NR NR NR ugft.
Trichlorofluoromethane NR NR NR NR NR NR 5U 5U NR NR NH NR el
pH NFA NR NR NR NR NR 7.5 7.8 NR NR NR NR pH
Specific Conductance 2580 2550 2500 2430 2250 2470 3480 3520 3120 2880 2770 2750 {umS/em
Bromide 1200 12004 | 1200UD { 1200UD 780 680 1000 980 200 920 805 781 Lol
Chloride 2020004 {212000J | 2210000 { 2300000 { 1720000 | 1760000 | 2890000 § 497000 | 2880000 | 2420000 | 2110000 | 221000D]  ugil
Fluoride 400J 390J 1200UD | 1200UD 280 270 250U 280 260 250U 279 273 Mo
Nitrate 305000 | 300000 | 4500000 | 448000D { 3090000 | 284000D | 4400000 | 536000 | 477000D | 4680000 | 3160000 | 824000D ) wgil
Nitrite 12500 12500 | 125000 | 125000 | 1250UD | 1250UD 250U 250U 2500UD | 2500L0D | 5000UD | 5000UD | wpg/l
Sulfate 398000 | 395000 | 458000 | 4580000 { 3910000 | 3800000 | 5120000 | 538000 | 6320000 | 507000D | 4310000 [404000D ] ug/l.
Total Organic Carbon NER NR NHR NR NR NR A1Q0 10200 MR NR NR NR gl
Qll & Grease NA NR NH NR NR NR 1100U 2200 NRH NR NF NR g/l
Total Dissolved Solids 1760000 11700000 1940000 | 1970000 | 1820000 | 1810000 | 2490000 | 2070000 | 2200000 | 2120000 | 1820000 | 1860000 | ug/l
Total Suspended Solids NR NR NR NR 5000U 5000U NA NR NR NR Lol
Gross alpha 142 198 730 821 526 422 232 277 414 445 444 340 pCifl.
Giross beta 553 561 697 718 515 514 520 533 736 704 530 471 pCilL
Carhon-14 44.2U 66.8U 79.40) 87.4U 27.20 29.2U 104 57,70 75.8U 67.74U 12.8U 25.3U pCi/L
Technetium-99 728 802 1000 887 717 628 805 858 808 814 631 612 pCilL
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Table C-1. Summary of Leachate Sampling Results, 2003-2005.7 (2 Pages)

Constituent Jun-03 | Jun-03 | Dec-03 | Dec-03 | Jun-04 | Jund4 | Dec-04 | Dec-04 | Jun-06 | Jun-05 | Dec-05 | Dec-05 | Units
Grarium (Total) 780 | 761 | 1310 | 1380 | 756 | 751 953 | o3s | 1080 | 1080 | 841 | 754 | wglL
lodine-129 B130 | 1.520 | 1010 | 1280 | -1.1U | -0.524U | 0.2880 | 0.7920 | -0.366U | 0.410 | 0.951U | 0.844U | pCiL
Lotal Badium Alpha 123U |-0.012U| 0.056U | -0.518U | -0.246U | -0.067U | 0.193U | -0.044U | 0.04U | 0.06U | -0.02U | 0.185U | pCiL

* Both main and duplicate sample data presented in Table G-1.
= Analysis was run at a secondary dilution.

D
J

= Valus is an estimate.

NR = not requested

u

= undetected
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Table C-2. Leachate Long List Analytes. (2 Pages)

{(1-Methylethylibenzene

1,1,1-Trichlorcethane

1,1 ,2,2—Tetrachloroetha_n_g _

1,1,2,2-Tetrachlorosthene

1,1,2-Trichloroathane

1,1,2-Trichloroethylene

1,1-Dichlorosthane

1,1-Dichloroethene

1,2,2-
Trichlorotrifluoroethane
(Freon 113)

1,2,4-Trichlorobenzene

1,2-cis-Dichloroathene

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,2-Diphenyihydrazine

1,2-trans-Dichloroethens

1,3-Butadiene

1,3-Dichiorobenzene

1,3-Dichioropropene

1,3-Dinitrobenzene

1,4-Dichlorobenzene

1,4-Dinitrobenzenea

1,4-Dioxane

1-Acetyl-2-thiourea

1-Chloroethane (Vinyl
Chloride)

2.4,5-Trichlorophenal

2,4,6-Trichlorophenol

2 ,4-Dichlorophenol

2,4-Dichiorphenoxyacetic
acid

2 4-Dimethylphenol

2.4-Dinitrophenol

2,5-Diamintoluene

2-Butanone (MEK)

2-Butenaldehyde
{Crotonaldehyde)

2-Chloroethyl vinyl ether

2-Chloronaphthalene

2-Chlorophenol

2-Cyclohexyl-4,6-
dinitrophenol

2-Methyl-2-propenenitrile
(Methacrylonitrile)

2-Methylpropyl alcohol
{isobutyl alcohol)

2-Naphthylamine

2-Propanone (Acetone)

2-Propen-1-al (Aliyl alcohol)

3-Chioropropene {(Allyl
chloride)

4,4-DDD

4,4-0DE 4,4-DDT 4-Bromophenylphenyl ether |4-Chloro-3-methylphenol 4-Methyl-2-pentanone (MIBK)

4-Nitrophenol 7,12-Dimethylbenz]al Acenaphthene Acetic acid ethyl ester (Ethyl |Acstic acid vinyl ester (Vinyi
anthracene acetate) acetate)

Acetonitrile Acetophenone Acrolsin Acrylonitrile Aldrin

alpha-BHC alpha-Naphthylamine Alurinum Americium-241 Ammonia

Aniline Anthracene Antimony Arsenic Barium _

Benzene Benzo(a)anthracene Benzo(a)pyrene Benzo(b)luoranthene Benzo({k)fluoranthene

Benzyl alcohol Baryllium heta-BHC Bis{2- Bis{2-chloroethyl) ether

Chloroethoxy)methane

Bis(2-Chloroisopropyl) ether  |Bis(2-ethylhexyl) phthalate |Bromide Bromodichloromethane Bromomethane

Butylbenzylphthalate Cadmium Calcium Carbon dlsulfide Carbon tetrachloride

Carbon-14 Cesium-137 Chloride Chlorobenzene Chloroethane

Chioroform Chloromethane Chromium Chrysene cis-1,3-Dichloropropensg

Cobalt Cobalt-60 Copper Cresols, {otal Dibenzfa,hlanthracene

Dibromochloromethane Dichlorobenzene Dichlorodifluorotmethane Dichloromethane Dichloroproponol

{(Methviene Chioride)
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Table C-2. Leachate Long List Analytes. (2 Pages)

Dieldrin Diethyl phthalate Dimethyl phthalate Di-n-butylphthalate Dinltrobenzene

Di-n-actyiphthalate Endtin Ethyl benzene Ethyl ether Ethyl methanesulfonate

Ethylene dibromids Europium-152 Europium-154 Europium-155 Fluoranthene

Fluorene Fluoride Gamma-BHC (lindang) Gross alpha Gross beta

Heptachlor Heptachlor Epoxide Hexachlorcbutadiene Hexachloroethane Hexachlorophene

indeno(1,2,3-cd)pyrene ladine-129 isophorone Lead Magnesium -

Manganese m-Cresol Mercury Methyl aicohol N,N-Diphenylamine

Naphthalene n-Butyt alcohot Nickel Nitrate Nitrite

Nitrobenzene MN-Nitroso-di-n-propylamine |N-Nitrosodiphenylamine N-Nitrosomarpholine N-Nitroso-N,N-dimethylamine

0,0,0-Triethyl o-Cresol Oil & Grease PCB-1018 PCB-1221

phosphorothioate '

PCB-1232 PCB-1242 PCB-1248 PCB-1254 PCB-1260

p-Crasot Pentachiorophenol Phenol Phosphate Polychlorinated biphenyls

(PCBs)

Potassium Potassium-40 p-Phenylenediamine Pyrene Pyridine

Radium-226 Radium-228 Selenium Sificon Silver

Sodium Styrene Sulfate Technetium-99 Thalfium

Thorium-228 Thorium-232 Tin Tolugne Total Dissolved Solids

Total Organic Carbon Total Radium Alpha Total Suspended Solids Toxaphene trans-1,3-Dichloropropene
Emissions

Tribromomethane Trichlorofluoromethane Trichleromethanetiol Uranium (Total) Uranium-235

(Bromoform)

Uranium-238 Vanadium Xylene Zinc
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