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1.0 INTRODUCTION

1.1 PURPOSE

This annual report summarizes the environmental monitoring results and trends at the Lime Kiln Landfill,
and evaluates the effectiveness of the natural attenuation remedy that is being assessed as approved in the
Investigation Report (Earth Tech, 1999). This is the third annual report submitted for the site, and it
describes and documents site conditions and activities from January 2000 to December 2002. This report
fulfills the requirements of NR 724 that requires reporting of groundwater analysis and site activities.
Accordingly, this report includes:

e Presentation of groundwater analytical results.
e Evaluation of groundwater data trends and evidence of the natural attenuation process.
e Recommendations for future monitoring considerations.

Groundwater data presented in this report includes thirteen sample events completed in 2000 (January,
March, June, September, and December), 2001 (March, June, October, and December) and 2002 (March,
June, October, and December). Routine quarterly monitoring data has been, and will continue to be,
provided to the WDNR separate from the Annual Report format. The next scheduled annual report will
be compiled after the fourth quarter of 2003.

1.2 REPORT ORGANIZATION

The report is organized as follows; Section 1 provides a brief regulatory summary, describing where the
site is to date within the regulatory framework. The investigation scope of work, as well as the site
setting, is summarized in Section2. Section 3, groundwater monitoring, presents the physical and

“chemical groundwater data collected as part of the monitoring that has taken place during 2000 and 2001.
Section 4 is a summary of the natural attenuation process as it occurs at Lime Kiln Landfill. Sections 5
and 6 are the conclusions and recommendations of this report.
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2.0 SITE INVESTIGATION SUMMARY

This section summarizes the Site Investigation and Preliminary Remedial Action Investigation Report
(Earth Tech, 1999). A full explanation of the site history and investigation is in the Site Investigation
Report.

The Lime Kiln Landfill in Grafton, Wisconsin, was investigated under Wisconsin Administrative Code
(WAC) NR 700 by the Wisconsin Department of Natural Resources (WDNR) because of impacts of the
landfill on the environment. .

The Lime Kiln Landfill is defined as a “complex” site under NR 700 based on the groundwater sample
results. This designation requires the following be completed : 1) site investigation, 2) identification and
evaluation of remedial action options, 3) remedial alternative selection, 4) design, 5) maintenance and
operation of remedial actions implemented, and 6) site monitoring. The Village of Grafton completed
Items 1 and 2 of this list in the Site Investigation and Preliminary Remedial Action Identification Report
(Earth Tech, 1999). Items 3 and 4 are complete, and items 5 and 6 are ongoing.

2.1 SITE LOCATION

The Lime Kiln Landfill site is within the limits of Lime Kiln Park in the Village of Grafton, Ozaukee
County. The Milwaukee River borders the south and east edges of the park, while residential areas border
the northeast, west, and southwest sides of the Park, as well as the east side of the Milwaukee River.
Industries and businesses are located west, north, and northwest of the park along Wisconsin Avenue.
The quarry area actually filled is approximately 1.4 acres based upon the field investigation results. The
landfill location and site conditions are shown on Figure 1. There have been no changes to the site
conditions since the 2000 annual report.

2.2 CONCEPTUAL HYDROGEOLOGIC MODEL

The conceptual groundwater flow model consists of thin unconsolidated glacial deposits and fill which
overlie an unconfined dolomite bedrock aquifer. The dolomite aquifer contains lithologic changes, and
individual hydrostratigraphic units were classified as aquifers or aquitards. The vertical extent of the
conceptual model is bounded by a lower permeability aquitard.

The Silurian-age dolomite aquifer is comprised of undifferentiated Racine Formation and the Romeo beds
of the Racine Formation. The aquifer extends approximately 200 feet below the top of bedrock,
coincident with the contact of the underlying Waukesha Formation. The Waukesha Formation is
designated as an aquitard because it is fine-grained and unweathered.

Northwest of the Park, the water table is on the order of 15 to 20 feet below the ground surface. At the
landfill, the water table is about 20 feet below ground surface, saturating the lower portion of the waste in
the landfill.

The Milwaukee River forms the eastern boundary of the Park. The 500- to 700-foot reach of the river
immediately downstream of the dam adjacent to the park is higher than the water table. Water, therefore,
flows from the river bottom to the aquifer.

The local component of the flow system in the vicinity of the site is less pronounced than the regional
components. Groundwater in the uppermost aquifer (Racine Formation including the Romeo beds) is
considered part of the regional flow systems with a recharge area encompassing the site, as well as
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topographically high areas west of the site. Longer flow paths and discharge to Lake Michigan located
about 2.5 miles to the east of the site also characterize the regional flow system.

Once water reaches the water table, flow is controlled by the hydraulic head in the units as shown by
water levels in wells surrounding the site. The downward gradients are consistent with the site’s position
within a recharge area as evidenced by vertical gradients observed in the investigation report.

Groundwater flow is controlled primarily by the bedrock structure and the regional discharge to Lake
Michigan. In highly transmissive zones (higher hydraulic conductivity), advective contaminant transport
within the aquifer yields a narrow plume, as seen downgradient of the Lime Kiln site.

The regional groundwater flow pattern may also be influenced by public and private water supply wells in
the area. The Village of Grafton has seven water supply wells that pump groundwater. Two wells with
limited usage are located upgradient of Lime Kiln Park and are shown on Figure 1. Private residence
wells outside the Village limits also withdraw groundwater and may affect groundwater flow.

2.3 1999 INVESTIGATION REPORT CONCLUSIONS AND RECOMMENDATIONS
The 1999 Investigation Report had the following conclusions:

e The Lime Kiln Landfill is a source of groundwater impacts.

e  Groundwater is impacted in the upper 100 to 200 feet of the Racine Dolomite.

e Two groundwater contaminant plumes were delineated during this investigation. Groundwater
contamination from the landfill is limited to the area shown on Figure 8 of the investigation report
(included in Appendix A). Groundwater contamination from other sources contribute to the West
Plume, also shown on Figure 8. The plumes are distinguished by compounds unique to each plume.
NR 140 standards are exceeded for limited compounds in each plume.

e  Treatment of the landfill plume is occurring through natural attenuation of parent VOC products as
evidenced by the presence of breakdown by-products, and the levels of natural attenuation indicators
in groundwater.

The WDNR and the Village of Grafton agreed to the following in 2000 to implement a long-term
monitoring program:

e Two private residence wells, PW1788MD and PW1749MD, were converted to monitoring wells
screened in the “B” monitoring zone to monitor the west edge of downgradient contamination and to
monitor the middle of the Lime Kiln plume.

e  Two additional monitoring wells were installed. A shallow well was nested with the monitoring well
at PW1749 (P8A, P8B) to monitor shallow groundwater concentrations in the middle of the plume.
A downgradient well (P7B) was constructed on the Watts property, also in the “B” monitoring zone,
to monitor concentrations between the known plume and downgradient private wells.

e The monitoring plan proposed in Table 13 of the Investigation Report was carried out for four
quarters to evaluate natural attenuation as a remedial option at the Lime Kiln Landfill. The plan was
then revised, and carried out four an additional four quarters in 2001.
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3.0 GROUNDWATER MONITORING

Groundwater monitoring results are being supplied in this report as required in NR 724, The monitoring
plan is outlined in Table 1, which lists the wells, parameters, and monitoring frequency for 2002. In
addition to groundwater sampling, water levels are collected from site wells to evaluate groundwater flow
conditions.

Within the groundwater monitoring program, wells are divided into two major groups, labeled 1 and 2.
Group 1 wells are used to evaluate the natural attenuation process. Group 2 wells are used to monitor the
edges of the plume, and as sentinel wells for downgradient groundwater users. Group 1 wells are
monitored quarterly for lists A (VOCs), B (natural attenuation parameters), and C (indicator parameters).

Group B wells are monitored semi-annually for list A (VOCs) only.

3.1 GROUNDWATER OCCURRENCE AND FLOW

The water table represents the top of the groundwater flow system. The water table surface at the landfill
has been measured in monitoring wells LH1 and P2A, at approximately 20 feet below ground surface.

Groundwater elevations for the piezometric surface within the Racine Formation “B” monitoring zone, at
an elevation between approximately 630 and 650 feet MSL, are depicted on Figures 2 through 5. One
piezometric surface was created for each quarter of the year as required. There are only slight variations
in water elevations throughout the year.

As shown on the Figures 2 through 5, the piezometric surface ranges in elevation from approximately
710 feet MSL at upgradient well P4B to 690 feet MSL southeast of the site at P8B. Based on these
elevations, groundwater within the undifferentiated Racine Formation flows to the south-southeast near
Lime Kiln Park, as was shown during the site investigation.

Horizontal hydraulic gradients are similar to those calculated in the investigation report, ranging from
0.018 and 0.015 feet/foot.

Vertical hydraulic gradients were calculated for each quarter from water level data collected at piezometer
nests P2A/P2B and PS8A/P8B. Gradient calculations are documented in Appendix B. The vertical
gradient is downward during four quarters at the P2 nest, consistent with those measured during the
investigation. The calculated vertical gradient within the undifferentiated Racine Formation at the P2A/B
piezometer ranges from approximately 0.035 to 0.058 feet/foot downward. At the P8A/B piezometer
nest, the calculated vertical gradient ranges from 0.011 to 0.015 feet/foot downward during the four
events. The overall downward flow component is consistent with the site’s location within a recharge
area.

3.2 SAMPLE DATA ANALYSIS

This section presents the data from the most recent eight sample events, completed in 2001 (March, June,
September, and December) and 2002 (March, June, September, and December.)

The results were compiled and compared to NR 140 groundwater standards. They were also reviewed to
identify trends in compound concentrations and evaluate the process of natural attenuation that is
occurring at the site.

L-A\workigrafin0\admin\annual2\report2002.doc 3-1 December 2002



2002 Groundwatr Monitoring Plan Lime Kiln Landfill Annual Report
Village of Grafton, Wisconsin

TABLE 1

MONITORING PLAN - 2002
VILLAGE OF GRAFTON

Parameter List

Analysis A. VOCs

Analysis B. Natural Attenuation Parameters - Methane, Ethane, Ethene, Chloride, Nitrate, DO, ORP,
' Iron II

Analysis C. Indicator Parameters - pH, Temperature, Conductivity

Well Groups
Well List 1

LH1 - Groundwater within waste

P2A - Downgradient of landfill

P2B - Downgradient of landfill

P4B - Upgradient of landfill

P7B - Downgradient of landfill

P8A - Downgradient of landfill

P8B - (formerly PW1749) - Downgradient of plume

Well List 2

PW1530LR

PWI1587LR

PW461HR

PWI1716LR**

P3B* - Sidegradient of landfill - west side
PW717HC (Sidegradient of plume - east side)

Monitoring Plan

Well List 1

Quarterly analysis of List A, B, C (March, June, September, December)

Well List 2 - !
Semi-annual analysis of List A (June, December)

*Semi-annual analysis of List A (March, September)

**Quarterly analysis of List A (March, June, September, December)

L:\workigraftn01\admin\annual2\Tablel.doc December 2003



graftr

b0\ ——

Tue Dec 2 14:39:35 2003

DATE

fHnar

€ 02

REFERENCE FLE 03 = \\usshbali\doto\work\grof +nQI\cadd\2003\somple.ard

Levels =

\\usshbs0\data\work\graftn0i\cadd\2003\gw0302.dgn

0302.

0

— data

DATE =Tue Do¢ 2 1413%:35 2003

OGN =\\uashbalihdoto\wark\graftnO\oadd\2003\gwd302don

Levels
DGN

FHF »

EXPLANATION

LIME KILN PARK
PROPERTY BOUNDARY

ESTIMATED LIMITS

OF WASTE
(GEOPHYSICS AND GEOPROBE)

GROUNDWATER CONTOURS
-~ 700 ™ (5 FOOT INTERVAL)

P
e GROUNDWATER FLOW DIRECTION

VILLAGE WELL-*5

QUARR
R

EL=695.27
(P-2B) LEACHATE WELL NEST WITH
PIEZOMETRIC ELEVATON.
DESIGNATED WELL IN PARENTHESES

s
NN
[a=)

EL=T10.97
6 PIEZOMETER WITH
PIEZOMETRIC ELEVATON
P-4B

EL=689.89

é (P8B) PRIVATE WELL WITH
PIEZOMETRIC ELEVATON

NOTES:

1. TOPOGRAPHIC BASE MAP AND PRIVATE
WELL LOCATIONS COMPILED FROM
WISCONSIN DEPARTMENT OF NATURAL
RESOURCES.

2. HORIZONTAL DATUM SYSTEM BASED ON
THE STATE PLANE COORDINATE SYSTEM.

3. ELEVATIONS ARE USGS MEAN SEA LEVEL,
DATUM BASED ON GROUNDWATER LEVELS
MEASURED ON MARCH 19, 2002,

0 125 250 500"
SCALE

FIGURE 2
PIEZOMETRIC CONTOUR MAP-
EARTHMNS)T 2 ¢c H MARCH 2002

2002 ANNUAL REPORT
VILLAGE OF GRAFTON
ROV 2003 GRAF TON, WISCONSIN 30250




3 12:34:35 2003

N 01\ M —r 0 f  ——( 3\ 8  c—

DATE =Wed Dec

\dat

£ 02

3

REFERENCE FLE 03 » \\ueshbeO\ddto\wark\grof+nOi\codd\2003\scmple.erd

Levels «

2,

\\usshbsOi\data\work\graftn0\cadd\2003\gw0602.dgn

+n0!'

\data’

OGN =\\usshbsOi\dato\work\graf tnOi\oodd\2003\gwl602.dgn

levla__
0aTE ellod Boo 3 2341

PRF »
DGN

22

EXPLANATION

i

H

VILLA

LIME KILN PARK
PROPERTY BOUNDARY

ESTIMATED LIMITS
OF WASTE
{GEOPHYSICS AND GEOPROBE)

GROUNDWATER CONTOURS
-~ 700 ™ (5 FOOT INTERVAL)
ﬁ

GROUNDWATER FLOW DIRECTION

EL=694.84
(P-2B)" LEACHATE WELL NEST WITH
PIEZOMETRIC ELEVATON.
DESIGNATED WELL IN PARENTHESES
B2
P-58
EL=TI.55 -
é PIEZOMETER WITH
PIEZOMETRIC ELEVATON
p-48
EL=689.38
é (P8B) PRIVATE WELL WITH
PIEZOMETRIC ELEVATON
PWIT4A49MD
(P8A,P8B)
NOTES:

1. TOPOGRAPHIC BASE MAP AND PRIVATE
WELL LOCATIONS COMPILED FROM
WISCONSIN DEPARTMENT OF NATURAL
RESOURCES.

2. HORIZONTAL DATUM SYSTEM BASED ON
THE STATE PLANE COORDINATE SYSTEM.

3. ELEVATIONS ARE USGS MEAN SEA LEVEL,
DATUM BASED ON GROUNDWATER LEVELS
MEASURED ON JUNE 2, 2002.

s

e Bl e

0 125" 250 500”
SCALE

FIGURE 3
PIEZOMETRIC CONTOUR MAP-
EARTHS=)T £ Cc H JUNE 2002
2002 ANNUAL REPORT
VILLAGE OF GRAFTON
NOV 2003 GRAFTON, WISCONSIN 30250




grafir

Tue Dec 2 14:39:312003

6.7

DATE

£4nor

LE 02

| ———— ]

REFERENCE FLE 03 = \\usshbsOl\data\wark\grof tnOi\Gadd\2003\sample.erd

Levels =

DGN =\\usshbsOi\data\work\graftn0i\cadd\2003\gw0302.dgn

data\

DON s\\usshbeONhdata\work\graf thOI\oodd\ 2003\ gwo 02 dan

QATE sTue Deg 2 41391312003

Levers

PRF =

EXPLANATION

LIME KILN PARK
PROPERTY BOUNDARY

ESTIMATED LIMITS
OF WASTE
(GEOPHYSICS AND GEOPROBE)

GROUNDWATER CONTOURS
(5 FOOT INTERVAL)

Y |
N ]
o |
o
VAR,

GROUNDWATER FLOW DIRECTION

EL=693.47
(P-2B) LEACHATE WELL NEST WITH
PIEZOMETRIC ELEVATON,
DESIGNATED WELL IN PARENTHESES

p-24
=7
EL=709.99
é PIEZOMETER WITH
PIEZOMETRIC ELEVATON
P-48

EL=687.87
(P8B)

PWITA9MD
(P8A,P8B)

NOTES:

PRIVATE WELL WITH
PIEZOMETRIC ELEVATON

|

I, TOPOGRAPHIC BASE MAP AND PRIVATE
WELL LOCATIONS COMPILED FROM
WISCONSIN DEPARTMENT OF NATURAL
RESOURCES.

2. HORIZONTAL DATUM SYSTEM BASED ON
THE STATE PLANE COORDINATE SYSTEM.

3. ELEVATIONS ARE USGS MEAN SEA LEVEL,
DATUM BASED ON GROUNDWATER LEVELS
MEASURED ON SEPTEMBER 1, 2002.

0 125° 250 5007
SCALE

FIGURE 4
PIEZOMETRIC CONTQUR MAP-
OCTOBER 2002
2002 ANMUAL REPORT
VILLAGE OF GRAFTON
NOV_2003 GRAF TON, WISCONSIN 30250

E AR T H o= T B € R




= 3\slt:

af

6.7

REFERENCE FLE 03 s \\usahbsOi\dato\wark\graf+nOi\cadd\2003\sample.ard

Laveis =

\\usshbsOi\data\work\graftnl\cadd\2003\gw!202.dgn

0\

—LE 02

nOi\co 202,

ta

DATE sTue Qoo 2 14:39:23 2003

avels

—RF

DGN \\uashbaO\dota\work\graf+ni\oedd\ 2003\ gwi202.dgn

DGN

Tue Dec 2 14:3%:29 2003

DATE

VILLAGE WELL

3
H

EXPLANATION

LIME KILN PARK
PROPERTY BOUNDARY

ESTMATED LIMITS
OF WASTE
(GEOPHYSICS AND GEOPROBE)

GROUNDWATER CONTOURS
-~ 700 (5 FOOT INTERVAL)
ree—  GROUNDWATER FLOW DIRECTION

EL.=693.89
(P-2B) LEACHATE WELL NEST WITH
PIEZOMETRIC ELEVATON,
DESIGNATED WELL IN PARENTHESES

oy
N
2)

EL=709.74
é PIEZOMETER WITH
PIEZOMETRIC ELEVATON
P-48

EL=688.3I

(P88) PRIVATE WELL WITH

PIEZOMETRIC ELEVATON

i

PWIT49MD
(P8A,P8B)

NOTES:

I. TOPOGRAPHIC BASE MAP AND PRIVATE
WELL LOCATIONS COMPILED FROM
WISCONSIN DEPARTMENT OF NATURAL
RESQURCES.

2. HORIZONTAL DATUM SYSTEM BASED ON
THE STATE PLANE COORDINATE SYSTEM.

3. ELEVATIONS ARE USGS MEAN SEA LEVEL,
DATUM BASED ON GROUNDWATER LEVELS
MEASURED ON DECEMBER 5, 2002.

o' 125" 250 500"
SCALE

EARTH

[

FIGURE_5
PIEZOMETRIC CONTOUR MAP-
T EcHh DECEMBER 2002

2002 ANNUAL REPORT

VILLAGE OF CRAFTON
NOV 2003 GRAF TON, WISCONSIN 30250




2002 Lime Kiln Landfill Annual Report
Village of Grafion, Wisconsin

3.2.1 Monitoring Plan

Groundwater monitoring wells are shown on Figure 1, and the 2002 monitoring plan is presented in
Table 1. Groundwater results from eight rounds are summarized in Tables2 and 3. Table 2 lists
compounds that were detected in monitoring plan wells during 2002, and compounds that exceed the
Preventive Action Limit (PAL) or the Enforcement Standard (ES) at one or more wells in the monitoring
plan are marked accordingly. Table 3 lists groundwater trends (rising, falling, or stable) for the
parameters listed in Table 2, and provides the trend analysis from the 2001 Annual Report for
comparison. A complete list of 2002 detects and exceedances is included in Appendix C, and an
electronic copy of 2002 results is included in the WDNR electronic format in Appendix C.

Compounds detected in monitoring plan wells were analyzed using the WDNR Remediation and
Redevelopment Mann-Whitney Statistical software, and printouts of these analyses are included in
Appendix D. The results of this analysis are described in the following sections and are organized like
the monitoring plan. Trend charts are provided for trichloroethene (TCE) and vinyl chloride, the two
most commonly detected parameters. Groundwater samples critical to the natural attenuation evaluation
are summarized in Section 3.2.2, beginning at upgradient well P4B and working toward the downgradient
well P7B. Downgradient private and side gradient protection well results are summarized in
Section 3.2.3.

3.2.2 Monitoring List 1 - Natural Attenuation Wells
Upgradient Well P4B

Three chlorinated compounds were detected at P4B during 2001 and 2002. Cis-1,2-dichloroethene
(DCE) was detected in seven of eight events, always below the PAL. TCE was detected in seven events,
6 times above the PAL and once above the ES in April 2001. Vinyl chloride was detected above the ES
during the first seven monitoring events. It was not detected in December 2002. Nitrogen was detected
during six events, and was above the PAL in each event. Iron was detected above the ES in June, 2002.

The presence of these compounds in the upgradient well suggests that there are groundwater constituents
flowing into the site from upgradient sources. The steep groundwater gradient toward the site in the
vicinity of the upgradient well makes it unlikely that the landfill is contributing to the concentrations
detected at P4B. _ :

Data trends for well P4B are shown on Figure 6, and Mann-Whitney Statistical trend analyses are located
in Appendix D. TCE, and cis-1,2-DCE have stable trends according to the Mann-Whitney test. Vinyl
chloride changed from a stable trend at the time of the 2001 annual report, to a decreasing trend in 2002.
Other compounds detected at P4B were either inconsistently detected or were detected at levels that are
very low or unreliable for trend analysis. '

Leachate Wells LH1 and LH2

Eight VOCs have been consistently detected at LH1 and LH2, which are located within the landfill waste.
Several other VOCs have been detected, though not consistently each sample event, as listed in
Appendix D. Of these compounds, 1,1-dichloroethene (1,1 DCE), cis-1,2-DCE, tetrachloroethene (PCE),
TCE, and vinyl chloride are consistently detected above the PAL or ES. 1,1-Dichloroethane (1,1 DCA),
chloroethane, and trans-1,2-DCE are detected consistently below regulatory limits. Other VOCs are
detected inconsistently, and rarely above the PAL. Chloride was detected several times above the ES, and
mercury has been inconsistently detected above the PAL.

L:\worklgraftn0\admin\annual2\report2002.doc 3-2 December 2002



2002 Groundwatr Monitoring Plan Lime Kiln Landfill Annual Report

Village of Grafton, Wisconsin

TABLE 2

DETECTED VOLATILE ORGANICS AND NR 140 PUBLIC HEALTH EXCEEDANCES

JANUARY 2002 TO DECEMBER 2002

VILLAGE OF GRAFTON

1

period.

“voRk W N

Detected Compounds' Exceeded ES® Exceeded PAL?
1,1,1-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene LH-1°, P8A°, PSB’
Benzene LH-1
Chloride P2A LH-1
Chloroethane
cis-1,2-Dichloroethene LH-1%, P2B’, PSA’, PSB’
Ethane
Ethene
Methane
Methylene chloride LH-1
Tetrachloroethene LH-1 P3B, PSA
trans-1,2-Dichloroethene
Trichloroethene LH-1°, P2A°, P2B’, P3B’, P4B’
P7B’, PSA’, PSB’
Vinyl chloride LH-1%, P2A% P2B’, P4B¢,
P8A’, P8B’
NOTES:

Volatile organic compounds that were detected in groundwater monitoring wells during the

Denotes compounds that exceeded standards at the listed wells during the previous 4 quarters.
Rising trend for the compound at the denoted well.
Falling trend for the compound at the denoted well.
Stable or no significant trend for the compound at the denoted well.
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Compound concentrations at LH1 within the PCE/TCE and 1,1,1-TCA breakdown pathways are either
stable or decreasing. Figure 6 shows the decreasing concentration of vinyl chloride and stable level of
TCE that are calculated by the Mann-Whitney analysis in Appendix D. Breakdown products from both
pathways are present at LHI, including final end products chloroethane and ethane. The continuing
presence of breakdown products suggests that natural attenuation is occurring.

At LH2, sampling was discontinued as of June 2002 because sampling at LH1 is sufficient to characterize
water in the waste material.

Downgradient Wells P2A and P2B

Well nest P2A/P2B is located downgradient of the landfill within 50 feet of the waste limit. VOCs in
both the TCE and 1,1,1-trichloroethane pathways have been detected at P2A and P2B. P2B
concentrations are typically higher than at P2A, which is consistent with the measured downward
gradient. In comparison to other wells in the monitoring program, the compounds associated with the
landfill are detected at the highest concentrations at P2B.

Several chlorinated compounds were detected at the P2 monitoring nest, as listed in Appendix C. At P2A,
vinyl chloride is consistently detected above the ES, and TCE is consistently above the PAL. Cis-1,2-
DCE and trans-1,2-DCE were consistently detected below the PAL in 2002. Chloride is also consistently
above the ES. At P2B, cis-1,2-DCE, TCE, and vinyl chloride are consistently detected above the ES.
1,1-DCA and trans-1,2-DCE are consistently detected at P2B below regulatory standards. Ethane, a final
breakdown product of 1,1,1-TCA, is also consistently detected at P2B. 1,1,1-TCA has not been detected
at P-2B since June of 2001.

At well P2A, concentration trends for the major chlorinated compounds are stable or decreasing as shown
in Table 3. Since the 2001 report, 1,1-DCA, cis-1,2-DCE and vinyl chloride have changed from stable to
decreasing trends.

At well P2B, concentration trends for the major chlorinated compounds are stable or decreasing as shown
in Table 3. The presence of breakdown products and decreasing trends for chlorinated compounds
demonstrates that attenuation continues to occur at this location.

Downgradient Wells PSA and PSB

Well nest PSA/P8B is located downgradient of P2B at 1749 Manchester Drive. VOCs in both the TCE
and 1,1,1-TCA breakdown pathways have been detected at PSA and P8B. Compound concentrations are
typically lower at P8B than at PSA.

At P8A, seven chlorinated VOCs are consistently detected. Of these, 1,1-DCE is consistently above the
PAL, and cis-1,2-DCE, TCE, and vinyl chloride are detected above the ES. PCE was detected above the
PAL once during 2002, down from three detects in 2001. Similarly at P8B, cis-1,2-DCE, vinyl chloride,
and TCE are detected consistently above the ES. 1,1-DCE was above the PAL twice during 2002.

The marker compound from the West Plume, 1,1,2-trichlorotriflouroethane (Freon-113), is also
consistently detected at P8B, showing that groundwater in the Manchester Road area (and further
downgradient) is influenced by the West Plume (shown in Appendix A.) No other compounds are
consistently above regulatory limits at either well. TCE is the only chlorinated compound with a higher
concentration at the deeper well, which is assumed to be the result of influence from the West Plume.

Trends as measured by the Mann-Whitney test show increasing trends of several compounds at this
location, as displayed in Table 3. At P8A, 1,1-DCE changed from a rising trend to a stable trend since
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4.0 NATURAL ATTENUATION SUMMARY

The information presented provides significant that natural attenuation is remediating the constituents in
the Lime Kiln Landfill groundwater plume. The data supports two lines of evidence that natural
attenuation is occurring. Primary: Concentrations of chlorinated solvents decrease with distance from the
site, and the concentrations are stable or decreasing at most of the monitoring wells. Secondary: The
daughter products of chlorinated ethenes and ethanes solvents are present, including cis-1,2-DCE, vinyl
chloride, chloroethane, DCE, 1,1-DCA, chloride, ethene, and ethane. The predominance cis-1,2-DCE is a
strong indicator of biological degradation of TCE, the main parent VOC detected at the landfill.
Increasing concentration trends of daughter products downgradient of the landfill are expected.
Additionally, DO and ORP tend to decrease in concentration within and near the landfill, indicating that
conditions are condusive to reductive dechlorination of chlorinated solvents. TOC is available
downgradient of the site to allow attenuation to occur beyond the reductive zone near the landfill.
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6.0 RECOMMENDATIONS

The following recommendations are made for the future monitoring and remedial action evaluation of the
Lime Kiln Park Landfill.

e  The monitoring plan, attached as Appendix E, should be continued in 2002 for four more sample
events. While natural attenuation is occurring, there are several increasing concentration trends that
should be further monitored and evaluated.
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CALCULATION SHEET



EAHTH@TEGH

CLIENT Village of Grafton

CALCULATION SHEET PAcE_1_oOF 1

PROJECT NO._30250

SUBJECT _Vertical Gradient Prepared By _BJL Date

PROJECT__Lime Kiln Park

Reviewed By Date

Approved By Date

Objective:

Calculate the Vertical Gradient for the Lime Kiln Park area in the Village of Grafton.

Criteria and Assumptions:

Gradient is calculated by: change in water elevation / change in elevation of well bottom.

Vertical Gradient

Well Date Water Ground Well |Elevation of Gradient | Directi
Number Elevation | Elevation Depth [Well Bottom| 4 frection
2A April-02 697.1 7115 2277 690.65

-0.0351 |D d
IP2B April02] 69527 7115 75.44  638.56 owwar
IPSA April-02 690.86 745.62] 115.16 629.97

0.011
IpsB April-02]  689.89 74035 19845 sal.g4 0it |Downward
IP2A June-02 696.87 711.5 22.77 690.43

-0.039
P28 June02]  694.84 7115 75.44]  638.35 Downward
lPsa June02] __ 690.66 745.62]  115.16] __ 630.09

-0.0145 |D d
IPsB June-02|  689.38 74035  198.45]  541.84 > | Downwar
P2A October-02 696.5 711.5]  22.78 690.43

.0.0582 |D d
p2B October02| __ 693.47 7115 7543 63835 owmwar
PSA October02]  689.04 74562]  115.16 630.1

-0.0133 |D d
$B October-02]  687.87 74035 198.45  541.84 ownwar
lp2a December-02 __ 696.76 7S 2278 69043 oot | Downward
lP2B December-02 693.89 711.5|  75.43 638.35
P3A December-02] __ 689.64 74562  115.16 630.1] | 0151 | Downward
PSB December-02]  688.31 74035 198.45  541.84]
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Result Units

Well Date Compound
6/19/2000 Trichloroethene 3
9/12/2000 Trichloroethene 5.5
12/13/2000 Trichloroethene 1.6
4/3/2001 Trichloroethene 5.7
6/13/2001 Trichloroethene 3.8
10/2/2001 Trichloroethene 1.1
12/11/2001 Trichloroethene 4.3
3/19/2002 Trichloroethene 3.8
9/11/2002 Trichloroethene 2.8
12/17/2002 Trichloroethene 29
6/19/2000 Vinyl chloride 1
9/12/2000 Vinyl chloride 1.9
12/13/2000- Vinyl chloride 0.89
4/3/2001 Vinyl chloride 1.6
6/13/2001 Vinyl chloride 1.2
10/2/2001 Vinyl chloride 0.52
12/11/2001 Vinyl chloride 0.88
3/19/2002 Vinyl chloride 0.88
9/11/2002 Vinyl chloride 047
P7B

6/22/2000 Alkalinity as CaCO3 390
12/13/2000 Alkalinity as CaCO3 390
12/13/2000 Arsenic - Dissolved 0.33
3/23/2000 Barium - Dissolved 83
6/22/2000 Barium - Dissolved 52
12/13/2000 Barium - Dissolved 46
6/22/2000 Chloride 6
12/13/2000 Chloride 73
4/5/2001 Chloride 7.2
6/14/2001 Chloride 7.5
10/4/2001 Chloride 5.8
12/13/2001 Chloride 7.3
3/20/2002 Chloride 6.9
6/12/2002 Chloride 7.4
9/12/2002 Chloride 73
12/5/2002 Chloride 6.5
12/13/2000 Chromium - Dissolved 0.37
9/14/2000 cis-1,2-Dichloroethene 0.58
12/13/2000 cis-1,2-Dichloroethene 0.53
4/5/2001 cis-1,2-Dichloroethene 0.61
6/14/2001 c¢is-1,2-Dichloroethene 0.88
10/4/2001 cis-1,2-Dichloroethene 23
12/13/2001 cis-1,2-Dichloroethene 1.6
3/20/2002 cis-1,2-Dichloroethene 22
6/12/2002 cis-1,2-Dichloroethene 2.5
6/12/2002 Iron 200
4/5/2001 Nitrogen, nitrate 33
6/14/2001 Nitrogen, nitrate 34
12/13/2001 Nitrogen, nitrate 34
3/20/2002 Nitrogen, nitrate 32

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L

ES

[V IV R RV NV Y B IRV, V.|

SO o000 0000
NN N NN N NDN N W

50
2000
2000
2000
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250
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250
250
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250
250
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100
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0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
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400
400
125
125
125
125
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APPENDIX E

MONITORING PLAN - 2003
VILLAGE OF GRAFTON

Parameter List

Analysis A. VOCs

Analysis B. Natural Attenuation Parameters - Methane, Ethane, Ethene, Chloride, Nitrate, DO, ORP,
Iron II

Analysis C. Indicator Parameters - pH, Temperature, Conductivity

Well Groups
Well List 1

LH1 - Groundwater within waste

P2A - Downgradient of landfill

P2B - Downgradient of landfill

P4B - Upgradient of landfill

P7B - Downgradient of landfill

P8A - Downgradient of landfill

P8B - (formerly PW1749) - Downgradient of plume

Well List 2

PWI1530LR

PWI1587LR

PW461HR

PWI1716LR**

P3B* - Sidegradient of landfill - west side
PW717HC (Sidegradient of plume - east side)

Monitoring Plan

Well List 1

Quarterly analysis of List A, B, C (March, June, September, December)
Well List 2

Semi-annual analysis of List A (June, December)

*Semi-annual analysis of List A (March, September)

**Quarterly analysis of List A (March, June, September, December)
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