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R FINAL QUARTERLY LONG-TERM GROUNDWATER
. MONITORING REPORT Q4 2009 (REPORT NO. 8)

1.0 EXECUTIVE SUMMARY

On behalf of Entergy Nuclear Northeast, Inc., GZA GeoEnvironmental of New York (GZA) has
completed the Q4 2009 quarterly groundwater monitoring for the Indian Point Energy Center
(IPEC), culminating in this report. Interpretations of the monitoring data have been made in the
context of the current Conceptual Site Model. Development of this model began at the outset of
the site investigations and has been iteratively enhanced as subsequent data has become
available, in part through quarterly monitoring. The report has been written with a focus on the
most recent quarterly data. Relationships to prior data and more in-depth technical
explanations have typically been relegated to footnotes. This report format was chosen to allow
efficient assimilation by those already familiar with the project. The footnotes contain important
information and should be carefully read by all, but particularly by those less familiar with the
technologies involved and the project history.

Based on the quarterly groundwater sampling data for Q4 2009, GZA concludes that
groundwater contaminants continue to migrate toward the Hudson River to the West, and have
not migrated off the Site to the North, East or South.

Radionuclide concentrations measured during Q4 2009 were combined with previous quarterly
and post-quarterly data to compute rolling average concentrations reflective of groundwater
contaminant levels over the past twelve months. These data were multiplied by the associated
individual zone-specific groundwater flux values, derived from the recalibrated Precipitation
Mass Balance Model1, to compute yearly average radionuclide release rates to the Discharge
Canal and Hudson River. The Conceptual Site Model (CSM) continues to be validated through:
(1) Precipitation Mass Balance Model calibration analyses, as based on groundwater elevation
data collected in 2007, 2008, and 20092; (2) the behavior of both the Unit 1 Strontium plume
and the Unit 2 Tritium plume as evaluated each quarter; and (3) additional tracer data collected
in 2008/2009. These data, in our opinion, continue to support the use of the current CSM as a
basis for Long Term Monitoring Program design.

o From both qualitative and quantitative perspectives, the most recent quarterly data further
support the conclusion that the overall Tritium activity in the Unit 2 plume is decreasing.
These reductions are evident in this quarter, as shown on Figures 6 and 6A where the
shaded pIume3 does not extend downgradient of MW-37 (and thus, no longer extends to the
river), as first seen in the Q2 2009 quarterly report. It is further visually evident from Figure
6A that the core of the plume has also shown a marked decrease in concentration and
extent over time; this Q4 data set is the first time since monitoring began where the 50,000

! Refer to Appendix H of the Quarter 2 2009 Quarterly Long-Term Groundwater Monitoring Report for discussion on the recalibration
of the Precipitation Mass Balance Model. Precipitation and groundwater elevation data were collected onsite between 2007 and
2009 and used to compute groundwater fluxes across the site. The precipitation data from 2007-2009 sufficiently encompassed the
historical variability of precipitation. Therefore, maximum onsite fluxes were calculated from the groundwater elevation data, and
used to conservatively recalibrate the Precipitation Mass Balance Model, as discussed and employed in the Q2 2009 Quarterly LTM
Report.

2 The formulation and basis for the Precipitation Mass Balance model, as well as the overall CSM, is presented in the Hydrogeologic
Site Investigation Report, January 7, 2008, prepared by GZA GeoEnvironmental, Inc, on behalf of Enercon Services, Inc., for
Entergy Nuclear Northeast, Indian Point Energy Center, 450 Broadway, Buchanan, NY 10511.

3 The plume shading on Figure 6 demarks the estimated boundary that separates Tritium levels greater than 5,000 pCi/L from those
below this value. This plume delineation boundary value equates to one-quarter of the drinking water standard for Tritium. Although
GZA emphasizes that drinking water standards (USEPA MCLs) do not apply to the IPEC property given that there are no drinking
water sources on or proximate to the site, the MCLs do provide a useful benchmark for comparisons of relative human risk. Where
yearly rolling average radionuclide activity data were available for multiple depths at a given location, GZA used the highest value to
develop plume delineations. This is a typical approach to represent three-dimensional contaminant data sets on two-dimensional

maps.
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Section 1.0 Executive Summary

to 100,000 pCi/L shaded isopleth has retreated upgradient of MVW-111. These findings are
consistent with our CSM, which anticipates overall decreasing trends in Tritium activity.
Consistent with one of the purposes of this Report, we also point out and explain data
which, when first considered, may initially appear inconsistent with the assumptions used to
develop the CSM. Such examples, where Tritium has increased in recent quarters, include:
After a period of relatively low levels, a noticeable increase in Tritium activity was observed
in MW-31-49 during the Q4 2009 sampling event. Similar variations in Tritium levels have
been observed in MW-31 and MW-32 since Q1 2009, and to a lesser extent since
monitoring began. The variability exhibited by the Tritium data from these wells is consistent
with episodic releases of Tritium historically stored in the subsurface via natural and
anthropogenic Retention Mechanisms®. This conclusion is further supported by the tracer
data and other analyses discussed in Section 3.6 of the Q1 2009 Long Term Monitoring
Report.

e A transient leak associated with the waste distillation tank valving within the Unit 1 FSB was
identified and immediately repaired. Multiple monitoring installations proximate to, and
downgradient of, the U1 FSB indicated temporal Tritium perturbations during the last few
quarters, likely as a response to this transient leak®. These locations have all decreased
below their |.L.s with Tritium levels at or approaching previous activities. Based on the
observed data trends, it appears that the Tritium input into the groundwater flow regime from
the waste distillation tank valving leak has generally dissipated through the system, at least
down to the discharge canal.

The overall Sr-90 activity within the Unit 1 plume had generally been stable or decreasing in
response to the West Pool demineralization activities conducted by Entergy beginning in 2006.
However, the final defueling of the Unit 1 SFPs resulted in a noticeable increase in Strontium
levels proximate to the SFPs, as well as indications of downgradient increases in Strontium
plume activity (see Figure 7 and 7A). This is as was predicted given the requirement to
temporarily raise the pool levels for fuel rod removal, thus increasing leakage rate from the
SFPs®. As expected, the levels proximate to the pool have since decreased and it is expected
that levels downgradient of the pool will also return to pre-defueling levels as this additional
strontium contaminated water flushes through the groundwater flow system. It is anticipated
that this flushing mechanism will be protracted given the impact of partitioning on Strontium
levels in the groundwater. However, over time it is expected that downgradient Strontium plume
levels will also resume an overall downward trend once this transient perturbation has passed
through the system.

Based on the data and analyses provided herein, our conclusion is that the Tritium and
Strontium plumes are both undergoing overall long-term reductions in activity. Given this
conclusion, and the recognition that Entergy has terminated all identified leaks in the Unit 2
SFP’ and has decommissioned the Unit 1 SFPs, these plumes satisfy the requirements for

4 These Retentions Mechanisms are discussed along with the CSM in the previously cited Hydrogeologic Site Investigation Report.

° VWhile the I.L. exceedances proximate to the U1 FSB appear more clearly related to the valving leak, exceedances farther
downgradient may also be associated with the peaks in MW-31 and MW-32.

As of late 2008, all the fuel rods have been removed from the Unit 1 SFPs and the pool water has been drained. As such, the Unit
1 SFPs is no longer an active source of radionuclides to the subsurface.
" Further justification for this conclusion can be found in Section 3.6 of the Q1 2009 Quarterly Monitoring Report as well as the
Hydrogeologce Site Investigation Report. The Q1 2009 Report summarizes additional, more quantitative analyses which were
completed to further investigate the integrity of the Unit 2 SFP. These analyses provide further support for the original conclusion
that the Unit 2 SFP is no longer leaking. However, given the more recent behavior observed in the Unit 2 collection box data (see
Section 3.6 of the Q1 2009 Long Term Monitoring Report), additional investigations/data evaluations are underway to further rule
out potential Unit 2 SFP leak mechanisms. In this regard, it is noted that these analyses cannot definitively and completely rule out
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Section 1.0 Executive Summary

Monitored Natural Attenuation (MNA), the remedial technology selected for the IPEC Site.
However, it is also concluded that, while a portion of the leakage from the above cited localized
events traveled directly to the saturated groundwater regime and resulted in the observed
transient “peaks” in radionuclide levels, additional portions of these releases likely remain above
the water table as recharge to the various Retention Mechanisms. This additional unsaturated
zone source recharge will likely be manifested in the future as additional non-specific peaks in
radionuclide levels due to episodic releases to the groundwater flow regime from these
mechanisms (e.g., from intense/prolonged precipitation events). These localized release events
also interfere with the goal of resetting Site Investigation Levels (I.L.s); updating of Strontium
I.L.s must therefore await return to the original Strontium baseline levels existing prior to Unit 1
defueling, and additional seasonal data is required to better assess Tritium response to
precipitation-driven Retention Mechanism release variability. Therefore, the ultimate
confirmation of the above conclusions will require monitoring over a number of years so as to
allow ranges in seasonal variation to be adequately reflected in the monitoring data and thus
demonstrate continued depletion of Tritium and Strontium from the Retention Mechanisms.

In summary, based on the data collected to date, the apparent strength of the CSM to evaluate
that data, and the completion of source interdictions by Entergy, we believe all Program
Objectives (see Section 3.0) are being met. These objectives are consistent with and fully
encompass the guidance provided in the NEI Groundwater Protection Initiative (GPI).

the possibility of a remaining small leak which could then also be supplying Tritium to the groundwater flow regime in addition to the
Retention Mechanism(s). While it is not possible to quantify the size of the minimum detectable leak with any degree of certainty,
we believe that the maximum leak rate from the Unit 2 SFP that could potentially remain undetected by the groundwater monitoring
system is less than 10 to 30 gpd (0.007 to 0.021 gallons per minute). It is also likely that if a small leak exists in the Unit 2 SFP liner,
it should not get worse with time. This opinion is based on liner evaluations previously conducted by Entergy. It is further
emphasized that while a leak of more than 0.02 gallons per minute should be large enough to be readily detectable with the existing
Long Term Monitoring Program; this amount of Tritium release to the river is still small compared to permitted levels of Tritium
discharge to the river through the Discharge Canal.
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“, FINAL QUARTERLY LONG-TERM GROUNDWATER
MONITORING REPORT Q4 2009 (REPORT NO. 8)

2.0 SCOPE OF WORK

During Q4 2009, GZA performed groundwater monitoring activities at IPEC in Buchanan, New
York (Site) as part of IPEC’s overall Long Term Groundwater Monitoring Program (LTMP) at the
Site®. The overall foundation for the development and execution of this LTMP is based on the
CSM, a description of which is contained within GZA’s Hydrogeologic Site Investigation Reportg.
The scope of work completed for this quarter’'s monitoring is described in the Sections below.
Refer to Figures 1 and 2 for a Site Location Plan and Site Plan. Figure 3 provides a Lower
Hudson Valley Geologic Map and Figure 4 summarizes Current and Potential Future SSC
Source Locations.

2.1 Groundwater Elevation Measurement

GZA maintains a network of long-term monitoring transducers and dataloggers as part of the
instrumentation located across the Site. These instruments record groundwater elevation and
temperature measurements at regular time intervalsm, which are then downloaded on a
quarterly basis'". Transducer installation logs are presented in Appendix B.

During the quarterly sampling, GZA downloaded groundwater elevation data from the long-term
monitoring transducers, which collected data over the entire duration of the quarter. The low-
tide groundwater elevation data during Q4 2009 (11/28/2009) from these 22 transducers are
presented in Table 2 and compared to historic minimum and maximum values on Figure 5012,
These data demonstrate that substantial variations to the observed flow field have not occurred.
These data thus further validate the applicability of the Precipitation Mass Balance Model
(PMBM) for use in subsequent radiological dose computations — see Section 3.1.

2.2 Groundwater Sampling

During Q4 2009, GZA collected groundwater samples for radionuclide analysis from scheduled
sampling intervals within select monitoring installations (“wells”) as shown in Table 3. Chains of
Custody for these samples are presented in Appendix C.

8 Refer to the “Final Quarterly Long-Term Groundwater Monitoring Report Q2—-Q4 2007 (Report No. 1),” dated May 2008 for Site
background information and a description of the environmental setting.

Hydrogeologic Site Investigation Report, January 7, 2008, prepared by GZA GeoEnvironmental, Inc, on behalf of Enercon
Services, Inc., for Entergy Nuclear Northeast, Indian Point Energy Center, 450 Broadway, Buchanan, NY 10511.

0 . . . L

Currently, transducers record groundwater elevation and temperature readings on a 20 minute time interval so as to allow capture
of tidal variability. An original, more extensive network of pressure transducers provided critical data inputs for the development of
the CSM and the computation of yearly radiological dose to the Hudson River. Over the first nine quarters of the LTM program (Q2
2007 through Q2 2009) sufficient data was collected from this more extensive network of transducers to capture groundwater
elevation response to seasonal and yearly precipitation variability. Therefore, starting with the Q3 2009 quarterly report, the
transducer monitoring program was refocused on a select subset of locations to routinely monitor the on-Site groundwater
conditions going forward. These locations were selected to provide the data required to document that groundwater flow conditions
remain consistent with the CSM, thus demonstrating the veracity of the subsequent dose computations. The rational for the specific
locations and depths included in the LTMP transducer redeployment are provided in Appendix K of the Q1 2009 Quarterly
Monitoring Report (Report No.5), dated July 2, 2010 and Appendix J of the Q2 2009 Quarterly Monitoring Report (Report No.6).

With regard to these ongoing long term monitoring locations, it is noted that the transducers have a limited life. While some of the
transducers can be replaced, and have been replaced in the past, others are permanently installed in the subsurface and are no
longer accessible for replacement. However, with time, the base of data upon which model validity is assessed becomes
increasingly more robust. Therefore, if some of these transducers fail over time, it is not likely that replacement will be imperative.
This is because the likelihood of encountering a precipitation event substantially outside the already captured range becomes
increasingly more remote with time as more data is collected. In addition, it is again emphasized that considerable conservatism
has been incorporated within the model development and the dose rates computed are still far below those permitted by regulation.

Figure 5, which previously presented shallow and deep groundwater contours, can be found in quarterly reports prior to, and
including Q2 2009. This figure is no longer required given that sufficient quarterly contour data has already been obtained (See Q2

2009 for further analysis).
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Section 2.0 Scope of Work

GZA used a number of different types of pumping equipment depending upon the sampling
method and the characteristics of the individual monitoring installation’. Table 1 lists the
monitoring installations sampled, the sampling depths and elevations within sampling
installations, and the sampling method and equipment used.

In general, GZA implemented two basic methods of sampling to collect representative
groundwater samples. the Low Flow method and a modified well volume purge method. The
Low Flow method allows collection of representative groundwater samples from discrete
sampling zones within a monitoring installation, while limiting the accumulation of wastewater ',
As agreed by Entergy Nuclear Northeast, the NRC, NYSDEC, and GZA, the modified traditional
purge method'® allows for the collection of a representative groundwater sample from a
monitoring installation after purging 1.5 volumes of water'®. We implemented this method in
wells where low flow sampling was not practical. Sampling Data Sheets summarizing water
quality data and sampling information are presented in Appendix D.

With all of the above sampling methods, GZA used dedicated sampling equipment, including
polyethylene and/or nylon tubing and submersible electric pumps to the extent practical. The
use of dedicated sampling equipment limits the possibility of cross-contamination between
monitoring installations and/or individual multi-level samples within a single installation. Refer to
Table 1 for a summary of the sampling methods, equipment, frequency, and depths employed
during this quarter’s groundwater monitoring round.

2.3 Vapor Containment Building Foundation Drain Sampling

GZA collected a water sample from manhole MH-5 on-Site to characterize discharge from
foundation drains around and below the Unit 2 Vapor Containment Structure. These drains
include both the foundation drain around the building periphery (“curtain drain”) as well as that
around the sump near the middle of the structure (“reactor sump footing drain”17).18 The
Q4-2009 results for MH-5 indicate a decrease in Tritium levels by a factor of two when
compared to the previous sampling results (Mid-Q2-2009 and Mid-Q3-2009); all other
radionuclides were non-detect.

2.4 Proactive Mid-Quarter and Confirmatory Sample Collection
No Proactive Mid-Quarter or confirmatory samples were collected Post Q4 2009.

3 Refer to Section 4.3 of the Final 2007 Quarterly Long-Term Groundwater Monitoring Report No. 1, dated May 2008, for sampling
method and equipment selection rationale.

14 As described in: Low-Flow Sample Collection, GZA, 7/18/2007
1 As described in: Modified Traditional Groundwater Sample Collection, GZA, 7/18/2007

6 When external factors (such as well-surface-flooding from storm water runoff or overland flow of plant component leaks) might
have infiltrated the top of the well and impacted ambient groundwater conditions at a specific sampling location, GZA typically
purged three to five volumes of water (using the modified traditional purge method) prior to collection of a sample to attempt to
obtain a representative groundwater sample.

We could not verify that a foundation drain exists around the reactor sump in Unit 2. The assumption that it does exist is based
on the plans for Unit 3 and the similarities in construction of both units.

These two Unit 2 drains which discharge into MH-5, along with similar drains for Unit 3 which discharge into Manholes B-1 and
B-6, are being used as an integral part of the early leak detection monitoring network. However, sampling from these three
manholes has generally been problematic for a number of reasons, but particularly due to conflicts with plant security measures
which mandate that the manhole covers be permanently welded shut. Some limited access has been reestablished by modifying
the manhole covers to allow for a small access opening. However, this modification still limits the ability to routinely collect samples
representative of the foundation drain discharges rather than just the total flow through the storm drains. Further work is being
undertaken on the manholes to facilitate representative sampling of these foundations drains.
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Section 2.0 Scope of Work

2.5 Preventative Maintenance

GZA performed general wellhead maintenance tasks, such as housekeeping of well vaults and
roadboxes, and replacement of dedicated sampling equipment, tubing and transducers, as

required.
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5, FINAL QUARTERLY LONG-TERM GROUNDWATER
MONITORING REPORT Q4 2009 (REPORT NO. 8)

3.0 DATA EVALUATION

The Long Term Monitoring Program was designed to provide data to address four main
objectives:

¢ Monitor radionuclide concentrations and evaluate groundwater flow rate to both detect
and characterize current and potential future off-Site groundwater contaminant migration
to the Hudson River, both via direct groundwater discharge to the river and through
infiltration into the Discharge Canal, from abnormal radionuclide releases of liquid
effluents, so as to allow computation of potential radiation dose to the public from these
releases;

e Monitor groundwater proximate to Systems, Structures and Components (SSCs) which
exhibit a credible probability of resulting in a visually undetected release of radionuclides
to the subsurface carrying an activity level of significance;

e Monitor groundwater along the property boundary to confirm that contaminated
groundwater is not migrating off of the property to locations other than the river; and

e Monitor the groundwater plumes identified on-Site to demonstrate overall reductions in
total activity over time as is consistent with the requirements of Monitored Natural
Attenuation (MNA)19, the selected remediation for the IPEC Site.

These objectives are consistent with and fully encompass the guidance provided in the NEI
Groundwater Protection Initiative (GPI). The following sections provide data analyses to
address these four objectives.

3.1 Groundwater Mass Flux Computation

As presented in the Hydrogeologic Site Investigation Report, the groundwater flow in both the
upper and lower flow zones is toward the power block area from the North, East and South, with
subsequent discharge to the Hudson River to the West. We estimate that groundwater flow
associated with infiltration from the watershed may be as deep as 350 feet, but still ultimately
discharges to the river. A corollary to this conclusion is that there is no groundwater flow, and
thus no off-Site radionuclide migration from the power block area to the North, East or South.

To estimate groundwater flow (i.e., groundwater mass flux) beneath the Site, a groundwater
flow model was constructed based on a precipitation mass balance analysis. This analysis is
based on the precept that, on a long term average, the groundwater flowing through and
discharging from the aquifer is equal to the watershed infiltration recharge; this conclusion was
reached because the only substantial source of recharge to the aquifer is areal recharge derived
from precipitation. The previous fifteen year average for precipitation measured at the Site is
approximately 36 inches per year. Based on a USGS infiltration study20 as well as the
groundwater flux model calibration discussed below, approximately 25 percent of the
precipitation falling on pervious surfaces over the Site watershed area results in infiltration
recharge to the groundwater.

19The selection of MNA as the remedial strategy for the Site is discussed further in the Hydrogeologic Site Investigation Report.

0 USGS. Water Use, Ground-Water Recharge and Availability, and Quality of Water in the Greenwich Area, Fairfield County,
Connecticut and Westchester County, New York, 2000-2002.
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Section 3.0 Data Evaluation

The Precipitation Mass Balance Model (PMBM) was initially calibrated®' to groundwater fluxes
based on a Darcy’s Law Model with groundwater gradients derived from Q2 2007 (June 1,
2007) groundwater elevation contours 2 (initial reference data set). This calibration not only
verified the reasonableness of the overall groundwater flow rates predicted by the PMBM, but
also allowed further discretization of the groundwater flow into upper and lower flow zones as
well as flow volumes upgradient and downgradient of the Discharge Canal. The PMBM was
also recalibrated® after collecting the final full set of transducer data in Q2 2009%*. Data
analyses demonstrated that recalibration to the Q4 2008 data set yielded the most conservative
(highest dose to the river) calibration of the nine quarterly data sets obtained during the LTMP,
and thus was adopted for further dose computations. The analyses upon which this conclusion
is based are provided in the Q2 2009 LTM report.

Since precipitation represents the driving variable for groundwater flux in the PMBM, the yearly
precipitation just prior to Q4 2009 (approximately 31.7 inches) was calculated and input into the
recalibrated model to compute the flows used in the estimation of Q4 2009 dose values. Based
on the USGS study cited above, the aquifer recharge rate is therefore approximately 8 inches
for the year prior to the Q4 2009 monitoring event. Applying this value to the pervious surfaces
within the six individual groundwater flow zones shown on Figure 4, it is estimated that
approximately 3.5 gpm of groundwater flowed into the Discharge Canal from the upper and
lower zones in the previous year. In addition, approximately 7 gpm of groundwater flowed into
the Hudson River from each of the upper and lower zones. Storm water discharging into the
Discharge Canal and directly into the Hudson River was estimated to be approximately 36 and

21 The calibration compared the total groundwater flow values for each of the six on-Site flow zones computed independently using
the PMBM and the Darcy’'s Law Model. The two models use different sets of input parameters which are not dependent or related
to each other. The groundwater flow computed using the PMBM is based on yearly precipitation amounts and the proportion of this
precipitation that results in infiltration recharge to the groundwater. The Darcy’s Law Model, on the other hand, is based on the
measured groundwater flow gradients (as computed from groundwater elevation contours) and estimates of the formation hydraulic
conductivity.

Groundwater elevation shapshots from transducer data at low river tides were used to construct both upper groundwater flow
zone (water table) and lower groundwater flow zone (potentiometric head) contours for each quarterly LTM report from Q2 2007 to
Q2 2009. The deep zone groundwater contours illustrated a subdued reflection of the upper zone groundwater contours,
demonstrating that the anthropogenic effects of the Site are generally shallow. Refer to the Q2 2009 LTM Report prepared by GZA
and dated August 12, 2010 and the Hydrogeologic Site Investigation Report prepared by GZA and dated January 7, 2008 for further
discussion.

After reviewing the groundwater elevation and precipitation data from the Indian Point meteorological station over the time period
from Q2 2007 to Q2 2008, it was concluded that sufficient seasonal data had been collected to encompass the majority of the
precipitation variability observed over the last fourteen years (fitty-six quarters); see analysis in Appendix H of the Q2 2009
Monitoring Report. As such, the PMBM was recalibrated. To be conservative, the model was recalibrated to the quarterly data set
that yielded the largest total and/or Unit 2 Zone groundwater flows from the Darcy’s Law Model (note that the Unit %2 Zone contains
the vast majority of the radionuclide impacted groundwater). Based on these analyses, the PMBM was recalibrated to the
groundwater fluxes from Q4 2008. While this quarter did not yield the highest total flow through the entire site, it did provide a high
total flow and the highest flow through the Unit %2 Zone, and thus the highest computed dose. The recalibration of the model to the
Q4 2008 data yielded Unit %2 Zone and total groundwater fluxes approximately 40% and 25% greater, respectively, than the original
reference (Q2 2007) data set.

To continue to validate the appropriateness and applicability of the PMBM, a subset of the existing transducers are being
maintained and monitored quarterly as part of the Long Term Monitoring Program, starting with the Q3 2008 quarterly report. The
primary objective of maintaining these transducers is to provide ongoing confirmatory data that demonstrate substantial changes to
the on-Site groundwater flow field have not taken place and thus verify that the basic assumptions inherent in the PMBM continue to
remain valid. The transducer locations are provided on Figure §A of this quarterly report, and the rational for the selection of these
specific individual transducer locations is discussed in the Q1 and Q2 2009 quarterly reports. With regard to these ongoing long-
term monitoring locations, it is noted that the transducers have a limited life. VWhile some of the transducers can be replaced, and
have been replaced in the past, others are permanently installed in the subsurface and are no longer accessible for replacement.
However, with time, the base of data upon which model validity is assessed becomes increasingly more robust. Therefore, if some
of these transducers fail over time, it is not likely that replacement will be imperative. This is because the likelihood of encountering
a precipitation event substantially outside the already captured range becomes increasingly more remote with time as more data is
collected. In addition, it is again emphasized that considerable conservatism has been incorporated within the model development
and the dose rates computed are still far below those permitted by regulation.
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3.5 gpm, respectively. These flows can be further subdivided into flow zones with further detail
as shown in the table in Appendix F.

3.2 Groundwater Sampling

The following sections describe the groundwater sampling results and associated QA/QC
protocols.

3.21 Groundwater Sampling Results

Groundwater samples collected on behalf of Entergy during Q4 2009 were analyzed at GEL
Laboratories for Tritium, Sr-90, Cs-137, Co-60, and Ni-63%°. Table 3 presents the Q4 2009
analytical results for these radionuclides. The rolling yearly averages, which are calculated
using all the valid data from the previous year [Q1 09 through Q4 09], including Mid-Quarter and
confirmatory samples, are also presented in Table 3. Table 4 presents minimum detection
concentrations (MDC), standard deviation, and I.L.s assigned to each well for the Q4-2009
analytical results. Table § presents historic Site groundwater analytical data. Isopleth maps of
rolling averages for Tritium and Sr-90 are presented in Figures 6 and 7, respectively. Figure 8
presents a data map of rolling averages for Cs-137, Co-60, and Ni-63%.

An overall evaluation of the sample handling, shipment and analytical procedures, indicate that
the quality assurance quality control protocols have been met for Q4 2009, and the analytical
results should be useable. This conclusion is further supported by a review of the Q4 2009
analytical data, as compared to previous historical trends. Refer to Section 5.2.2 of the Final
2007 Quarterly Long-Term Groundwater Monitoring Report No. 1 for further details pursuant to
quality assurance quality control protocols.

3.3 Radionuclide Release Rates

The recalibrated PMBM-derived groundwater flows within each of the six flow zones are
multiplied by vyearly rolling average radionuclide levels within each zone to compute
groundwater radionuclide release rates to the Discharge Canal and Hudson River. These
groundwater radionuclide release rates are computed separately for upper and lower flow zones
as well as upgradient and downgradient of the Discharge Canal. The selection of specific
monitoring locations for each of the six zones is described in the January 25, 2008
Memorandum — Synopsis of Long Term Monitoring Plan Bases.

Storm drain flows?’ computed based on yearly precipitation rates are multiplied by radionuclide
concentrations measured in the storm drains to compute the associated storm drain
radionuclide release rates® to the Discharge Canal and Hudson River.

2 It should be noted that samples were also analyzed for gamma emitters via gamma spectroscopy. Although only Co-60 and
Cs-137 are reported, gamma spectroscopy could detect and identify other gamma emitters if they became present in groundwater.

Isopleths were not drawn for Cs-137, Co-60, and Ni-63 because the few positive detections observed did not indicate the
existence of a groundwater plume containing these radionuclides. This is likely a result of the high surface affinity (highly adsorptive
nature) of these radionuclides for solid geological materials. They therefore tend to rapidly partition out of the groundwater.

The storm drain flows also include groundwater discharges from the foundation drains for Unit 2 and Unit 3 VC Buildings, but not
from the Unit 1 NCD and SFDS, which are otherwise accounted for.

8 It is noted that storm drain samples are not typically taken at times coincident with peak, or even average storm drain flow rates.
By its very nature, the vast majority of the flow through the storm drain system tends to be episodic and of short duration due to
storm events; sampling rounds are generally scheduled to avoid such events. Radionuclide concentrations are primarily due to
groundwater infiltration into the drains and thus tend to be highest during periods of little rain when this infiltration is not diluted by
the storm water flow. This incongruence therefore yields a high bias to the dose computation because the elevated concentrations
associated with low flow rates are multiplied by the much higher flow rates based on total yearly rainfall.
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The radionuclide release rates from the groundwater and storm drains to the Discharge Canal
and Hudson River for Q4 2009 are shown in the table below.

GROUNDWATER AND GROUNDWATER AND
SURFACE WATER TO SURFACE WATER TO
RIVER (CI/YR) CANAL (CI/'YR)
Northern Clean Zone* 3.10E-04 0.00E+00**
Unit 2 North Zone 0.00E+00*** 3.30E-02
Unit ¥z Zone 3.25E-03 2.88E-03
Unit 3 North Zone 1.87E-03 4.44E-04
Unit 3 South Zone 1.31E-03 3.88E-03
Southern Clean Zone* 3.29E-03 0.00E+00****

* Activity in the Northern Clean Zone is attributable to an assumed Tritium background concentration of 150 pCi/L in the
groundwater. The remaining radionuclides were assumed to not be present in this streamtube. Radionuclide release rate in the
Southern Clean Zone is calculated from activity measured in monitoring wells MW-40 and MW-51.

** The radionuclide release rate to the Discharge Canal from the Northern Clean Zone is zero because the Discharge canal does
not extend far enough to the north to be downgradient of the Northern Clean Zone.

*** The zero contribution to radionuclide dose to the river through the Unit 2 North Zone groundwater is due to a model-computed
groundwater flow of zero through this zone. This simplified estimate results in an overall high bias to the dose computations, and is
therefore conservative as explained further in Appendix F.

**** The radionuclide release rate to the Discharge Canal from the Southern Clean Zone has been computed to be zero because
groundwater in this zone appears to flow under the Discharge Canal and directly to the river. This conclusion has been reached
given that the surface water level in the Discharge Canal is, on average tidally, equal to the proximate groundwater elevation, both
of which are above the water level elevation in the Hudson River. This approximation results in a conservatively high dose
estimation.

Release rates are then used by Entergy to calculate the radiological dose to the environment via

the Discharge Canal and the Hudson River using the procedure outlined in the Liquid
Radioactive Effluents (0-CY-2740) document, prepared by Entergy and dated January 12, 2007.

3.4 SSCs and Property Boundary Monitoring

In addition to providing the data for the dose computation discussed above, the Long Term
Monitoring Program has been designed to also provide rapid detection of potential leaks from
SSCs. This monitoring is specifically focused on those SSCs which exhibit a credible probability
of resulting in a visually undetected release of radionuclides to the subsurface®®. The monitored
SSCs are shown on Figure 4 and a description of the specific monitoring installations
associated with each SSC are provided in the January 25, 2008 Memorandum — Synopsis of
Long Term Monitoring Plan Bases. In addition to monitoring the SSCs, on-Site and off-Site
wells are used to monitor the property boundaries for unanticipated radionuclide migration
across these boundaries. Again, the rationale underpinning the selection of wells designated for
this purpose is provided in the above cited Memorandum. These monitoring protocols are
consistent with the NEI Groundwater Protection Initiative (GPI).

29 As discussed further in the following sections, reporting of visually identified spills/leaks within structures is included within
Condition Reports under Entergy’s Corrective Action Program. Additional emphasis has been placed on routine review of these
reports as they potentially relate to GPI objectives.
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Entergy is also in the planning process to add an additional multi-level monitoring installation
located near the south west corner of the Unit 3 Transformer Yard, downgradient of MW-46C
The sampling of U1-NCD and U1-SFDS will also be continued as part of the Long Term
Monitoring Program.

I.L.s were established for the associated monitoring wells to set quantitative radionuclide
concentrations above which further action would be undertaken. As part of the ongoing
groundwater monitoring program, the reported analytical concentrations are compared against
I.L.s established based on the criteria shown in the table below. |.L.s are currently computed
each year based on yearly averages of all the valid groundwater sampling analytical results of
the previous year including Aliquot, Confirmatory, and Mid-Quarter sample results®’.  The
monitoring well-specific |.L.s are presented in Table 4 and are established for comparison with
2009 analytical results based on the quarterly samples collected and analyzed in 2008.

WELLID INVESTIGATION LEVELS (I.L.S)

TRITIUM PCIL sreopeyL | OTHERFLANTRECATED
g_fj\—g(t)%zB)oundarv Wells any detection* any detection* any detection*
On-Site Boundary Wells o " -
(MW-40, MW-51, MW-52, and MIN-107) 1,000 2 any detection
Riverfront Boundary Wells - - o
(MW-60, MW-62, MW-63) 2,000 2 any detection
All Other Wells >2x average™* >2x average™™* >2X average*™*

* A radionuclide is positively detected when the result is greater than or equal to the MDC and 3 times the 1 sigma uncertainty.

** The values of 1000 and 2000 pCi/L for H-3 and 2 pCi/L for Sr-80 have been chosen to be low enough to result in timely
detection of a new release or change to an existing release and still be outside the normal expected range of sample results at
these locations, to the extent possible with the currently available data over time.

*** Any positively detected radionuclide that has a result greater than 2 times the average from the previous year. However, the
IL is not reached until an H-3 result is also greater than 1000 pCi/L or a Sr-90 result is also greater than 2 pCi/L.

In the event that the analytical results of a groundwater sample exceed the designated I.L., the
following series of actions will be considered:

o Contact the laboratory to verify that all quality control checks were satisfactory, sufficient
sample volume was used; required MDC’s were met, etc.;

%0 A cross section has also previously been developed through the Unit 3 area to supplement Figure 4 and further demonstrate the
relationship of site groundwater flow patterns and monitoring well placement relative to the individual Unit 3 SSCs (similar cross
sections were previously developed for Units 1 and 2, as presented in the Hydrogeologic Site Investigation Report). This Unit 3
cross section C-C’ is included in the Q1 2009 Quarterly Report as Figure 4A.

! The calculation of ILs and yearly rolling averages prior to the Q1 2009 Report were based on the analytical results from the
quarterly sampling rounds only, and therefore excluded aliquot, confirmatory and mid-quarter sample results. For the Q1 2009
Report and thereafter, if an aliquot analytical result confirms that the original quarterly analytical result was false, then only the
aliquot result is utilized in the yearly IL calculation. If the aliquot result confirms the original quarterly result is valid, then both the
original and the aliquot results are averaged together and then averaged into the yearly IL calculation as a single value.
Confirmatory analytical results have the potential to impact the use of the original quarterly sample in the same manner as aliquots;
however, unlike aliquots, these “independent samples” are averaged directly into the yearly rolling average without “pre-averaging”
with the associated quarterly sample. Similar to confirmatory samples, mid-quarter samples are also averaged directly into the
yearly rolling average calculation. However, mid-quarter sample results do not have any impact on the use of the initial quarterly
samples as can either aliquot or confirmatory samples, as described above. In the case of both confirmatory and mid-quarter
sample results, direct averaging into the yearly average of these additional results can somewhat bias the yearly average toward a
particular quarter/season. However, given that confirmatory and mid-quarter samples are typically taken to confirm and/or prepare
for uncharacteristically high radionuclide concentrations, this direct averaging provides a high bias to the subsequent yearly dose
computations, and is thus conservative. In cases such as this where some bias inevitably will be created, establishing a
conservative bias in the dose computations is considered more important than maintaining a seasonal non-bias.
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¢ Re-analyze Aliquots of the original sample;
¢ Re-sample the location (Confirmatory sample) to verify the result;
¢ Increase the frequency of sampling (Mid-Quarter samples) for this location;

* [nitiate an investigation utilizing Entergy’s corrective action program and related resources
as appropriate (e.g. site engineering / radiation protection); and

+ |[nitiation of source/ground water remediation techniques commensurate with the potential
dose impact analyses and good environmental stewardship.

3.4.1 Previous Q3-2009 Investigation Level Exceedances

As indicated in the previous Q3 2009 Quarterly LTM Report, a comparison of the Q3 2009
analytical results to their respective |.L. values shows that the |.L.s were initially exceeded in six
samples. Additionally, one sampling location (U1-CSS) exceeded the Tritium and Strontium
I.L.s in Q2 2009 but was not sampled in Q3 2009. Four of these sampling locations (MW-31-49,
MW-36-41, MW-37-40, and U1-CSS Strontium) still indicate radionuclide concentrations exceed
their I.L.s in Q4 2009 samples; these results are therefore discussed in Section 3.4.3 below.
The remaining four I.L. exceedances (MW-32-59, MW-36-24, MW-50-42, and U1-CSS Tritium)
were resolved during the Post Q3 2009 sampling and are discussed individually below.

MW-32-59. The Post Q3 2009 Mid-Quarter results at this location indicated an exceedance of
the Tritium |.L. by a factor slightly under two. However, the Q4 2009 sample for this monitoring
interval showed the Tritium activity had fallen to approximately one-half the I.L. Similar
variability in Tritium levels have been observed at this monitoring location (as well as
MW-31-49) during the past four quarters, with somewhat lower, but still significant variability
observed dating back to the beginning of groundwater monitoring. The variable Tritium levels in
MW-32-59 are likely related to the mobilization of stored Tritium within the shallow bedrock
fractures near the Unit 2 SFP. This storage/Retention Mechanism was confirmed by the tracer
test as initially described in the Hydrogeologic Site Investigation Report. More recently, it has
been further supported by additional, new data (including additional tracer data) and analyses
as discussed in Section 3.6.2 of the Q1 2009 Long Term Monitoring Report. However, it is also
recognized that this Tritium increase may be related to the Unit 2 ISFSI work. GZA will continue
to collect Mid-Quarter samples to monitor the Tritium levels in MW-32.

MW-36-24. The Q3 2009 results indicated Tritium levels were slightly above the I.L at this
location. This exceedance was followed by the Q4 2009 result, which indicates a decrease in
Tritium levels to an activity below the [.L. The Q2 through Q4 2008 tritium activities at the
deeper levels at this location also show a generally stable to decreasing trend. While the exact
cause of the elevated Q3 Tritium activity is unclear, it could possiblg be related to the increased
Tritium levels observed in MW-31 and 32 during previous quarters 2 Itis also recognized that
this Tritium increase may be related to the Unit 2 ISFSI work or possibly the transient U1 FSB
distillation tank valve leak (see Section 3.4.4).

MW-50-42. The Q3 2009 results at this location indicated Tritium levels were slightly above the
I.L.; followed by a decrease below the I.L. during the Q4 2009 sampling round. The elevated
Tritium levels at MW-50-42 are possibly related to the transient U1 FSB distillation tank valve
leak (see Section 3.4.4) As reported in the Q3 2009 LTM Report, it was anticipated that these
Tritium levels would return to previous levels with time because the leaking valves were

%2 MW-36 is downgradient of MW-31 and MW-32. The elevated Tritium levels in MW-31 and 32 are likely related to the mobilization
of stored Tritium within the shallow bedrock fractures near the Unit 2 SFP.
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repaired. This hypothesis was confirmed by the Q4 2009 data. However, it is also noted that,
given the downgradient location of MW-50, the prior |.L. exceedance could also be associated
with the increased Tritium levels observed in MW-31 and 32 during previous quarters33.

U1-CSS (Tritium). The Q2 2009 results® indicated Tritium levels were slightly above the |.L. at
this location. The Tritium increase in U1-CSS was likely related to the transient U1 FSB
distillation valve leak (see Section 3.4.4). Given that these valves were immediately repaired, it
was anticipated that the Tritium levels would decrease toward previous levels at U1-CSS. The
Q4 2009 Tritium results agree with this initial conclusion, as the Tritium levels have decreased
below the I.L.

3.4.2 Q4-2009 Boundary Investigation Levels

A comparison of the Q4 2009 analytical results for the On and Off-Site Boundary Wells to their
respective |.L. values shows that the |.L.s were not met for any of the monitoring locations.
Therefore, there was no requirement to further investigate radionuclide activity in these wells.
However, monitoring installation MW-40 and MW-51 are being further evaluated on a routine
basis, as discussed below.

MW-40 and MW-51. While there have been no historic I.L. exceedances at these two southern
boundary locations, and the data from this quarter (Q4 2009) falls at the lower end of previous
ranges, these monitoring locations continue to be closely scrutinized on a routine basis given
the sensitivity associated with the southern power block boundary. Even though it is recognized
that the peak Tritium levels detected are low (less that 350 pCi/L) and near the lower limit of
detection, there appears to be a general correlation in Tritium peaks at multiple depth intervals
in both of these monitoring installations (see Figure H1 in Appendix H). An appropriate metric
to evaluate whether or not these peaks are due to groundwater migration of Tritium from the
power block area is the relative groundwater elevations between these locations and the power
block areas where Tritium contamination exists. As discussed at length in the CSM sections of
the Site Investigation Report, southern boundary groundwater elevations are well above those
in the power block area. As such, groundwater, and thus Tritium in the groundwater, cannot
migrate from the power block to the south: in fact, groundwater is migrating in the opposite
direction. This conclusion was previously validated for nine quarters (between Q2 2007 and Q2
2009) through analyses of groundwater elevation contours (see Figure 5 in the quarterly reports
prior to Q3 2009). In addition, starting with the Q1 2009 Quarterly Report, Figure 5A is being
generated to specifically compare high importance transducer readings to historic maximum and
minimum readings. The objective of this analysis is to demonstrate that substantial changes to
the on-site groundwater flow field have not taken place and that the CSM remains valid.
Multiple sampling zones from both the MW-40 and MW-51 monitoring installations are included
in this analysis. Based on these analyses, as well as the substantial body of data developed
over the last 5 years of investigation which underpin our CSM, we state, with a high degree of
confidence that the low level peaks in the Tritium activities observed in these two monitoring
installations are not due to groundwater migration from the power block area. This conclusion
has continued to be validated each quarter. However, we do not have a definitive explanation
for the observed peaks. Further investigation into other potential mechanisms, such as
atmospheric Tritium washout and seasonal laboratory biases are ongoing.

3 MW-50 is downgradient of MW-31 and MW-32. The elevated Tritium levels in MW-31 and 32 are likely related to the mobilization
of stored Tritium within the shallow bedrock fractures near the Unit 2 SFP.
Samples were not scheduled to be collected from this sampling location in Q3 2009.
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3.4.3 Q4 2009 SSC Investigation Levels

For the SSC monitoring wells, a comparison of the Q4 2009 analytical results to their respective
I.L. values shows that the |.L.s were met in seven samples. The following table summarizes the
cases where the |.L.s were met, and the exceedances are individually discussed below.

REANALYZED INVESTIGATION
WELL ID RADIONUCLIDE RESULT (PCI/L)™™ RESULT (PCI/L) LEVEL (PCI/L)
MW-31-49 H3 45,800 NA* 15,470
MW-36-41 Sr-90 5.14 NA* 4.36
MW-37-40 Sr-90 16.9 NA* 2.26
MW-55-24 Cs-137 10.3 NA* Any Detection***
MW-60-154 Cs-137 134 NA* Any Detection***
MW-62-138 Sr-90 2.83 NA* 2.0
U1-CSS Sr-90 17.5 NA* 14.83

* NA indicates that the sample was not reanalyzed.

** ND indicates that the radionuclide was not detected greater than or equal to the MDC and 3 times the 1 sigma uncertainty.
*** A radionuclide is positively detected when the result is greater than or equal to the MDC and 3 times the 1 sigma
uncertainty.

MW-31-49. The Q4 2009 results at this location indicate Tritium levels exceeded the |.L. by a
factor slightly under three. The second of two Post-Q3 2009 Mid-Quarter samples also
indicated that Tritium levels were approximately double the I.L.; additionally, in Q2 2009 this
sampling location recorded its highest Tritium concentrations since the initiation of the LTMP
(48,400 pCi/L). However, the Post-Q2, the Q3 2009 and the first Post-Q3 2009 Mid-Quarter
samples all indicated Tritium levels were well below the I.L. at this location. A similar degree of
variability has also been noted in the other sampling zones at this location (31-63 and 31-85)
since the Q1 2009 sampling event, with somewhat less, but still noticeable variability going all
the way back to the beginning of monitoring. VWhile the complete root cause explanation for the
elevated Tritium detection at this location is not fully known, we believe it is likely related to the
mobilization of stored Tritium within the shallow bedrock fractures near the Unit 2 SFP. This
storage/Retention Mechanism was confirmed by the tracer test as described in the
Hydrogeologic Site Investigation Report prepared by GZA and dated January 7, 2008.
However, it is also recognized that this Tritium increase may be related, in part, to the Unit 2
ISFSI work (see Section 3.6.4 of the Q1 2009 report). This location will therefore be subject to
added scrutiny during the upcoming quarterly monitoring rounds to evaluate potential increasing
trends in Tritium levels.

MW-36-41: Similar to Q3 2009, the Q4 2009 results at this location indicate Strontium
continued to exceeded the |.L.; however, because no samples were collected from this sampling
location In 2008, the I.L. was calculated from a single Strontium result collected in 2007.
Therefore, while the complete root cause for this |.L. exceedance is unclear, it may be nothing
more than the result of an upswing in activity due to local variations in flow paths or other in-situ
processes (natural geohydrologic variability), when compared to an I.L. based on a single value
measured during a downswing. However, it is also noted that this sampling installation is
located within the delineated Unit 1 Strontium plume (downgradient of Unit 1 SFPs), and this Q4
result comes just after the highest Strontium activity recorded in this well (Q3 2009) since
monitoring began. Therefore, the Strontium increase could possibly represent a delayed
response to the Unit 1 defueling activities, particularly in light of discussion for MW-37-40 below.
This location will therefore be subject to added scrutiny during the upcoming quarterly
monitoring round and has been added to Figure 7A.
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MW-37-40: The Q4 2009 results at this location indicate Strontium was measured at
approximately seven times the |.L., with levels at five times the I.L. during the Q3 2009 sampling
round. The remaining three zones at this location (37-22, 37-32, and 37-57) also indicated an
increase in Strontium levels during the Q3 2009 sampling event with continued elevated
Strontium levels in Q4 2009. Given that this sampling location is downgradient of the Unit 1
SFPs, these Strontium increases are likely a delayed response to the increase in water levels
during defueling activities in the Unit 1 SFPs. The behavior associated with the movement of
Strontium through the system with temporal increases after the water level was raised and then
the pool emptied after defueling of Unit 1, was expected. It is anticipated that Strontium levels
at this monitoring location will return to lower levels with time because the likely source of these
radionuclides has been terminated. This location will therefore be subject to added scrutiny
during the upcoming quarterly monitoring round and has been added to Figure 7A.

MW-55-24: The Q4 2009 results indicate Cesium was detected for the first time at this location
since January 2008. Both of these detections are just barely above the 3 times 1 sigma
uncertainty limit. Therefore, it might be assumed that these detections are nothing more than
laboratory anomalies, particularly given previous laboratory issues with false Cesium detections.
This conclusion would be supported by the lack of Cesium detection in the other two depth
intervals at this location. However, MW-55-24 and the deeper zones at this location (MW-55-35
and 55-54) indicated elevated Strontium levels during the Q2 and/or Q3 2009 sampling rounds.
In addition, MW-53, located upgradient of MW-55, also detected a small Cesium activity in Q2
2009. Given these factors and the location of MW-55 directly downgradient of the Unit 1 SFPs,
the elevated Cesium levels are more likely a delayed response to the previous increase in water
levels in the Unit 1 SFPs during defueling. As such, it is anticipated that Cesium levels at this
monitoring location will return to non-detectable levels with time because the source of these
radionuclides has been terminated. This location will be subject to added scrutiny during the
upcoming quarterly monitoring round.

MW-60-154: The Q4 2009 results at this location indicate Cesium was detected at a low level
for the first time since the LTMP was initiated (fall 2007). In addition, Cesium has never been
detected in the other depth intervals at this location (MW-60-35, 60-53, 60-72, 60-135, and 60-
176). It is also noted that Strontium, a strong indicator of contamination from the Unit 1 SFPs
(most likely source of Cesium on-site), has also never been detected in any depth interval at this
location. These non-detections are as would be expected because MW-60 is located well
outside the plume track for the Unit 1 SFPs release. Given the above lines of evidence, it is
(GZAs opinion that the Q4 2009 Cesium detection is likely related to a false laboratory detection.
However, this location will be subject to added scrutiny during the upcoming quarterly
monitoring round.

MW-62-138: The Q4 2009 results indicate Strontium levels were slightly above the I.L. at this
location. Because the Strontium levels at MW-62-138 are low, a small increase in Strontium
(~1.5 pCi/L) above more typical levels results in an |.L. exceedance. As such, this Strontium I.L.
exceedance could be related to natural geohydrologic variability. However, MW-62 is located at
the downgradient perimeter of the Strontium plume and therefore, this Strontium increase could
also be a limited, delayed response to the Unit 1 SFPs defueling. Based on the magnitude of
this detection in relation to previous Strontium activities measured in this well, as well as the
shape of the Strontium vs time curve (see Figure 7A), it is GZA’s opinion that the later
hypothesis is the more probable. This location will therefore be subject to added scrutiny during
the upcoming quarterly monitoring round.

U1-CSS: The Q4 2009 results at this location indicate Strontium was detected slightly above
the I.L. at U1-CSS. The previous sample collected at this location (Q2 2009) also indicated
Strontium levels were above the |.L. by a factor of two. U1-CSS is downgradient of the Unit 1

November 23, 2010 Page 3-9
10-11-23 FINAL LTM 2009 Quarter Four Report.docx File No. 01.0017869.92

IPEC00224852



Section 3.0 Data Evaluation

SFPs, and appears to be situated along an anthropogenic preferential flow path35. This
Strontium increase is likely associated with a response to the raising of the water levels and
increased leakage in the Unit 1 SFPs during the previous defueling. Similar to the near-pool
Unit 1 monitoring locations, it is anticipated that the Strontium levels at this location will
eventually decrease since the remaining fuel has been removed and the water drained from the
Unit 1 SFPs. This location will be subject to added scrutiny during the upcoming quarterly
monitoring round.

U1-NCD and U1-SFDS

Sampling of the Unit 1 North Curtain Drain (U1-NCD) and the Unit 1 Sphere Foundation Drain
Sump (U1-SFDS) are currently included as part of the Long Term Monitoring Program. These
drains have been documented to capture a large proportion of the Strontium leakage from the
Unit 1 SFPs, and continue to collect groundwater containing Strontium and Cesium and direct it
to treatment. These drains have also historically been assumed to collect some groundwater
contaminated with Tritium from the Unit 2 SFP. This conclusion was validated by the tracer test
conducted as part of the hydrogeologic site investigation (see the Hydrogeologic Site
Investigation Report prepared by GZA, dated January 7, 2008). The limited amount of quarterly
sampling data as well as the impact of the Unit 1 defueling activities renders the setting of I.L.s
for these monitoring points currently premature. However, visual inspection of the existing data
was performed and general decreases in Tritium levels were observed in samples from both
drains during Q4 2009. Strontium data from these drains also show continued decreases, as
summarized on Figure 7A.

3.4.4 Conclusions - Boundary and SSC Leak Detection Monitoring

Recognizing that measured activities in the Off-Site and On-Site Boundary Wells have remained
below I|.L. levels, this overall data set continues to demonstrate that radionuclides are migrating
toward the Hudson River to the West, and are not migrating off of the property to the North, East
or South, as expected given groundwater flow directions from the property periphery toward the
power block area.

Given the analyses discussed above, there is also no compelling reason to believe that any new
unidentified leaks have developed in the SSCs monitored relative to Unit 2 or 3. With the
exception of location MW-31-49, Tritium levels within the U2 pIume36 are below their I.L.s and
the plume is continuing to exhibit overall, long-term reductions in Tritium activity. While recent
increases in Tritium levels have been observed in MW-31 and MW-32, these data are
consistent with episodic releases of Tritium historically stored in the subsurface via natural and
anthropogenic Retention Mechanisms®’, which is further supported by the tracer data and other
analyses38 discussed in Section 3.6 of the Q1 2009 Long Term Monitoring Report.

Relative to the Unit 1 data, increased leakage was anticipated during final fuel removal from
Unit 1 SFPs. This leakage was readily detected as increased Strontium in the groundwater by
the Long Term Monitoring Program. The initial near-pool and more recent downgradient

® The U1-CSS monitoring well was installed through the East wall of the Containment Spray Sump. It is therefore located directly
below the utility trench associated with this system as well as that associated with the historical discharge pipe for the Unit 1 NCD.

6, . . L . . .

It is noted that there is no Tritium plume associated with Unit 3.

! These Retention Mechanisms are discussed along with the CSM in the previously cited Hydrogeologic Site Investigation Report.
*® These data and analyses further support a conclusion that the Unit 2 SFP had ceased leaking after the transfer canal “pin hole
leak” was repaired in late 2007. However, given the more recent behavior observed in the Unit 2 collection box data (see Section
3.6 of the Q1 2009 Long Term Monitoring Report), additional investigations/data evaluations are underway to further rule out
potential Unit 2 SFP leak mechanisms.
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Strontium increases are being routinely monitored as summarized on Figure 7A, and are
expected to continue to show further decreases with time.

The recent increases in Tritium levels at MW-42-49, MW-53-82, U1-CSS and MW-50-42
exhibited a general trend of |.L. exceedances occurring progressively farther downgradient with
time (from the Post-Q1 to the Q3 2009 sampling rounds). This trend is consistent with that
anticipated given the independently39 identified Q1 09 transient leak in the waste distillation tank
valving within the Unit 1 FSB, rather than from a potential new release from the SSCs
associated with Unit 2 and 3. This leakage episode was rapidly identified and immediately
terminated. These four locations are now (Q4 2009) all below their I.L.s with Tritium levels at or
approaching previous activities. Based on the observed data trends, it appears that the Tritium
input into the groundwater flow regime from the waste distillation tank valving leak has generally
dissipated through the system, at least as far downgradient as the discharge canal®.

Overall, GZA believes that continued monitoring will further demonstrate decreasing long term
trends in groundwater contaminant activities over time for both the Unit 1 and Unit 2 plumes
given the source interdictions completed by Entergy. However, ultimate confirmation of these
conclusions will require monitoring over a number of years to demonstrate continued depletion
of Tritum and Strontium from the Retention Mechanisms originally sourced by: (1) historic
Unit2 SFP Tritium leakage; and (2) the historic and more recent Strontium leakage due to
Unit 1 defueling. It is further noted that quantification of these overall radionuclide reductions
will require that ranges in seasonal variation be adequately reflected in the monitoring data and
any further additions of radionuclides to the Retention Mechanisms, such as through the
transient releases discussed above, be dissipated from the geohydrologic flow regime.

Given the above cited constraints, it is premature to begin recalibrating the I.L.s that were
originally established at the beginning of the LTMP in 2007. Since inception of this program, it
has been observed that |.L.s have been routinely exceeded in a number of cases where
subsequent data have demonstrated that no new leaks have occurred. The majority of these
cases occur where the radionuclide levels are generally low and/or near their detection limits. It
appears that data variability, likely due to seasonal precipitation influences and local variations
in flow paths and/or other in-situ processes, is the primary cause of these false positives‘”,
particularly pursuant to Tritium. Therefore, the basis upon which the I.L.s are computed needs
to be re-evaluated in light of the long-term natural transient variability of the groundwater system
in response to precipitation events, etc. Furthermore, while re-evaluation/re-setting of |.L.s is a
clear goal, it is still premature given the lack of sufficient data. This is particularly true given the
recent behavior in Strontium levels due to the Unit 1 defueling (see Figure 7A) and the transient
Tritium releases discussed above and in the Q1 2009 Quarterly LTM Report. As such, the

® The valve leakage was initially identified during routine visual inspection rounds and immediately terminated. Given that the leak
was within the Unit 1 FSB structure, it was documented in a Condition Report under Entergy’s Corrective Action Program. This
valve leak and repair subsequently came to light within the GPI program during investigations into the cause of the abrupt increase
in Tritium levels in MW-42. Additional emphasis has therefore been placed on routine review of these reports as they potentially
relate to GPI objectives.

As discussed above, additional portions of these releases likely remain above the water table in the release area as recharge to
the various Retention Mechanisms. This additional unsaturated zone source recharge will likely be manifested in the future as
additional non-specific peaks in radionuclide levels due to episodic releases to the groundwater flow regime from these mechanisms
e.g., from intense/prolonged precipitation events).

In this context, “false positive” does not refer to an error in the actual data value. Rather, it means that the |.L exceedance in
question did not result from a new release. While |.L.s are meant to be set at conservatively low values, and thus “false positives”
should be expected, a corollary objective is to set |.L values which keep the number of false positives low enough to eliminate
development of complacency.
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current I.Ls will remain in effect while a sufficient data base is acquired to allow better
quantification of the natural (non-leak related) variability in the data.

Three critical conclusions can be drawn from the above summarized data and analyses: 1) the
current CSM for the IPEC site provides a good basis for the design of the Long Term Monitoring
Program; 2) the procedures and rational used for selecting monitoring locations for leak
detection have been further validated given the clear detection of the confirmed Unit 1 SFPs
increased leakage during fuel removal, the transient U1 FSB distillation valve leak (see Section
3.4.4), and the surficial release of Tritium to Manhole A2 in Q2 2009; and 3) increases in
Strontium levels following a documented leak take longer to materialize in the groundwater42
than might otherwise be expected.

3.5 Plume Natural Attenuation Monitoring

The fourth and final objective of the Long Term Monitoring Program is to evaluate if the
groundwater plumes identified on-Site demonstrate overall reductions in total activity over time,
as is consistent with the requirements of Monitored Natural Attenuation (MNA), the selected
remediation for the IPEC Site™.

Given the likely ages of the leaks identified and characterized during the hydrogeologic
investigation, it is probable that the Unit 2 (Tritium) and Unit 1 (Strontium) plumes had reached
steady state conditions prior to the beginning of the LTMP. Given that: (1) the identified leaks in
the Unit 2 SFP have all been previously repaired (the last leak repaired in 2007) and; (2) the
water in the Unit 1 West Pool underwent intensified demineralization (beginning in April 2006
with a reduction in Strontium levels of over 95 percent), one might expect that the plumes
should have started to markedly attenuate toward zero with time. Both plumes have in fact
generally shown significant levels of attenuation, when they are viewed in their entirety and past
release events and expected seasonal variability in the sampling data are accounted for.
However, the attenuation has not been as rapid as we originally anticipated during time frames
subsequent to the source interdictions implemented by Entergy.

In the case of the Unit 2 Tritium plume, levels have dropped markedly from the highest levels
measured during the two-year hydrogeologic investigation. However, the rate of Tritium
decrease with time has decreased. This rate of reduction has been difficult to predict due to the
impact of natural geologic and anthropogenic Retention Mechanisms. These subsurface
features have trapped and stored Tritium released during historic Unit 2 SFP leaks, and are now
likely releasing this Tritium to the groundwater flow regime in an episodic manner after the
physical leaks have beenteminated. This conclusion is consistent with the original CSM
presented in the Hydrogeologic Site Investigation Report, as further supported by the tracer test
data in that report as well as subsequent tracer data, as described in Section 3.6 of the Q1 2009
Quarterly Monitoring Report, dated July 2, 2010. In addition, trend identification is further
complicated by impacts associated with localized transient releases, as described above.
Further discussion of this quarter’s data pursuant to evaluation of the Unit 2 Tritium plume MNA
is provided in Section 3.5.1 below.

Relative to the Unit 1 Strontium plume, Strontium levels should drop much more slowly than
Tritium levels. This is because, in addition to the Retention Mechanisms discussed above for
Tritium (which also apply to Strontium), Strontium also undergoes partitioning whereby this
radionuclide is adsorbed from the groundwater onto solid surfaces (both geologic and

42 Given the proximity of monitoring installations to documented release events, the delay in release arrival is likely due primarily to
Strontium partitioning and the time required for leakage to traverse anthropogenic features.
The selection of MNA as the remediation for the Site is more fully discussed in the Hydrogeologic Site Investigation Report.
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anthropogenic). When the input of Strontium to the groundwater is reduced (such as via the
initial fuel pool demineralization and subsequent decommissioning) the solid surfaces desorb
Strontium back into the groundwater, thus maintaining Strontium levels. Strontium partitioning
is therefore expected to substantially slow plume attenuation. Despite partitioning effects, some
plume attenuation was observed in response to pool demineralization prior to defueling,
particularly proximate to the pool. However, defueling of Unit 1 resulted in a temporarily
increase in the leakage rate of West Pool water into the formation. This was expected based on
previous work on the Unit 1 SFPs, but was unavoidable given the requirement to raise the pool
level for fuel rod removal**. The increased leakage rate has resulted in a noticeable increase in
Strontium levels in the immediate vicinity, and downgradient of, the fuel pool as discussed
further in Section 3.5.2 below.

3.5.1 Unit 2 Tritium Plume Attenuation
Qualitative Evaluation

From a qualitative perspective, a reduction in overall Tritium activity in the Unit 2 plume can be
seen through a comparison of the Q4 2009 delineated plume boundary (Figure 6) to those in
prior reports. Not only have Tritium levels within the plume generally shown an overall, long-
term decreasing trend, but the reductions over the past few quarters have become particularly
evident in the delineated, shaded bounds of the plume. This quarter continues the trend where
the shaded pIume45 no longer extends to the river as it did in previous quarters through 2008.
The shaded boundary now terminates upgradient of MW-37, over two hundred feet from the
river. Additionally, the rolling average Tritium activity in MW-111 this quarter (Q4 2009) is also
now less than the 50,000 pCi/L plume isopleth for the first time since the start of the LTMP.
This trend over time has been summarized on Figure 6A, which is a compilation of the quarterly
Tritium plume maps as well as that from the Investigation Report.

Mann-Kendall Quantitative Analysis

To more quantitatively evaluate MNA progress, a Mann-Kendall analysis, as referenced in
USEPA Guidance for Data Quality Assessment — Practical Methods for Data Analysis,46 was
performed on the Tritium levels measured through Q4 2009 at monitoring locations associated
with the IP2-SFP and downgradient Unit 2 Tritium plume. This statistical technique was chosen
because it is particularly well suited for data sets with a limited number of points. Each of the
vertical monitoring intervals at each monitoring installation location was analyzed separately. In
general, only data collected after final completion of the multi-level installation®’ was used.

a4 As of late 2008, all the fuel rods have been removed from the Unit 1 SFPs and the pool water has been drained. As such, the
Unit 1 SFPs is no longer an active source of radionuclides to the subsurface.

> The plume shading on Figure 6 demarks the estimated boundary that separates Tritium levels greater than 5,000 pCi/L from
those below this value. This plume delineation boundary value equates to one-quarter of the drinking water standard for Tritium.
Although GZA emphasizes that drinking water standards (USEPA MCLs) do not apply to the IPEC property given that there are no
drinking water sources on or proximate to the site, the MCLs do provide a useful benchmark for comparisons of relative human risk.
Where yearly rolling average radionuclide activity data were available for multiple depths at a given location, GZA used the highest
value to develop plume delineations. This is a typical approach to represent three-dimensional contaminant data sets on two-
dimensional maps.

® USEPA Guidance for Data Quality Assessment — Practical Methods for Data Analysis, EPA QA/G9, QA00 UDATE; EPA/600/R-
96/084, July, 2000.

Each borehole was completed as a multi-level installation. These multi-level completions were designed to segregate the
borehole length into individual sampling zones with depth. The sampling zones were generally established to coincide with the
more productive zones of the fractured bedrock and overburden (both natural soils and backfill). These sampling zones were then
isolated from each other with various types of seals placed in the open borehole. The objective of the seals is to prevent vertical
flow through the borehole and thus establish the same conditions in the formation which existed prior to the drilling of the borehole.
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However, there were a number of exceptions to this generalization where open borehole and/or
borehole packer testing data were also used. These data were incorporated where possible
given the importance of early time data (proximate to when documented leaks were still active).
Additional, more detailed discussion relative to the basis for these analyses is provided in
Section 3.6 of the Q1 2009 Quarterly LTM Report.

Graphs showing the variation in Tritium concentration over time in the immediate vicinity of the
Unit 2 SFP are presented as Figures G-1, G-2 and G-3 in Appendix G, for MW-30, 31 and 32,
respectively. Additional graphs are also presented in the appendix for the other monitoring
locations downgradient of the Unit 2 SFP (see Figures G-4 through G-14 for MW-33 through
37, 42*8 49, 50, 53*° 55 and 111)*.

The Mann—Kendall analyses for the individual monitoring points are summarized on Table G-1
in Appendix G. The table includes the results of the analysis for each depth interval (“well”) at
each of the multi-level monitoring locations enumerated above. The table is color coded, with
green shading designating wells showing a decreasing trend, yellow for no trend, and red for an
increasing trend.

Comparison of Table G-1 for Q4 2009 to that from Q3 2009 demonstrates that there have been
no major changes. Of the 32 intervals included on the table for Q4 2009, approximately two-
thirds (19) show a decreasing trend, as compared to 20 intervals last quarter. It is important to
note that this group of “decreasing wells” includes all those located within the core of the plume
with the highest Tritium concentrations (MW-30-69, MW-33 and MW-111, with historic yearly
average Tritium concentrations > 40,000 pCi/L). These high-concentration wells better
represent overall plume behavior because they encompass a great percentage of the Tritium
activity in the plume.

Of the 12 wells shaded in yellow (exhibiting “no trend”), only 7 provide valid representations (as
shaded) of Unit 2 plume behavior. The shading designation for the others cannot be used to
infer conclusions relative to plume trends for Unit 2 based on this analysis, as follows:

o Three wells (MW-42-49, MW-42-78, and MW-53-82) are located downgradient of the Unit 1
SFPs, rather than the Unit 2 SFP, and therefore are not yet expected to show a decreasing
trend due to Unit 1 defueling51 and the previously discussed U1 FSB valve leak.

As such, the Tritium data is considered depth-discrete. It is noted that the multi-level installations at some monitoring locations were
removed and replaced with upgraded systems, such as for the monitoring installation at MW-32.

MW-42 and MW-53 are located downgradient of the Unit 1 SFPs, rather than the Unit 2 SFP. However, these two wells were
included in the analyses due to the long-standing hypothesis that the Unit 2 SFP contributes Tritium to the Unit 1 groundwater flow
regime via vadose zone transport (see the graphic representation in Figure 6 herein and the discussion in the Hydrogeologic Site
Investigation Report). It is noted that any decreasing Tritium trend in this area due to the termination of leaks from the Unit 2 SFP
could be masked by increased leakage of Tritiated water from the Unit 1 SFPs up through the completion of defueling in November
2008, and then thereafter via the Retention Mechanism(s) and localized transient releases, as described above.

4 MW-42 and MW-53 are located downgradient of the Unit 1 SFPs, rather than the Unit 2 SFP. However, these two wells were
included in the analyses due to the long-standing hypothesis that the Unit 2 SFP contributes Tritium to the Unit 1 groundwater flow
regime via vadose zone transport (see the graphic representation in Figure 6 herein and the discussion in the Hydrogeologic Site
Investigation Report). It is noted that any decreasing Tritium trend in this area due to the termination of leaks from the Unit 2 SFP
could be masked by increased leakage of Tritiated water from the Unit 1 SFPs up through the completion of defueling in November
2008, and then thereafter via the Retention Mechanism(s) and localized transient releases, as described above.
%0 Monitoring locations MW-66 and MW-67, also located downgradient of the Unit 2 SFP, could not be included in the analyses
because the data sets for these two wells do not yet include the recommended minimum number of data points (>ten) for the Mann—
Kendall analysis method. These two locations will be added to the analyses starting in Q1 2010.

! MW-42 and MW-53 are located downgradient of the Unit 1 SFPs, rather than the Unit 2 SFP. However, these two wells were
included in the analyses due to the long-standing hypothesis that the Unit 2 SFP contributes Tritium to the Unit 1 groundwater flow
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e Inspection of the graph for MW-36-24 (Figure G-7) shows a rapid and large decrease in
Tritium concentrations at early times in this overburden (discharge canal backfill) well (from
> 30,000 pCi/L to <3,000 pCi/L). This large decrease is followed by a number of small
perturbations around a relatively flat trend. While it is visually clear that this well has shown
a major decrease in Tritium levels since containment of the 2005 shrinkage crack leak, the
Mann—Kendall analysis only evaluates the number of increases relative to decreases and
does not weight the analysis relative to the magnitude of each change. As such, visual
inspection demonstrates that this location actually exhibits an overall decreasing trend, even
though the analysis results in a no trend designation (yellow shading on table). However, it
is also noted that the last few quarters have shown what appears to be a short-term, small
peak in the Tritium activity in this well, as likely associated with the transient release from
the U1 FSB distillation valves (see Section 3.4.4), and/or the recent increases noted in MVV-
31 and MW-32.

e Inspection of the graph for MW-50-42 (Figure G-11) also shows a large, rapid decrease in
Tritium concentrations during the first three data points collected at this sampling location
(>9,000 to <MDC pCi/L). Following the third sample, the Tritium levels have shown a stable
trend with small perturbations throughout the last three years. A distinct, overall decrease in
Tritium levels is observed in the time series data; however, the Mann-Kendall analysis only
evaluates the number of increases versus decreases in the time series. A visual inspection
of the total Tritium dataset in MW-50-42 clearly indicates an overall decreasing trend.
However, it is also noted that the last few quarters have shown what appears to be a short-
term, small peak in the Tritium activity in this well, as likely associated with the transient
release from the U1 FSB distillation tank valving (see Section 3.4.4), and/or the recent
increases noted in MW-31 and MW-32.

It is noted that five of the seven remaining “no trend” wells are all associated with the shallow
sampling ports of two monitoring locations: MW-31, and MW-32. These two locations are
actually not located downgradient of the Unit 2 SFP from a saturated groundwater flow
standpoint. Rather, they are generally located up- and cross-gradientSz. MW-31-85, is also part
of this group of upgradient wells. This is the only well for which the Mann-Kendall analysis
indicates an “increasing” trend. The upper-most interval in both MW-31 and MW-32 have
shown substantial variations in Tritium levels over the last four quarters (Q1 through Q4 2009)
with somewhat less, but still noticeable variability going all the way back to the beginning of
monitoring. The current and historic variability in these data can be explained by either: 1) an
ongoing small episodic (< 10L/day) leak in the Unit 2 SFP; 2) a “Retention Mechanism” in the
saturated and unsaturated zones under the SFP that can retain substantial volumes of highly
Tritiated water (e.g., historic SFP leakage) for substantial amounts of time53; and/or 3) a

regime via vadose zone transport (see the graphic representation in Figure 6 herein and the discussion in the Hydrogeologic Site
Investigation Report). It is noted that any decreasing Tritium trend in this area due to the termination of leaks from the Unit 2 SFP
could be masked by increased leakage of Tritiated water from the Unit 1 SFPs up through the completion of defueling in November
2008, and then thereafter via the Retention Mechanism(s) and localized transient releases, as described above.

While not downgradient of the SFP from a groundwater flow perspective, Tritium leakage from the SFP can still migrate to these
locations via vadose zone transport above the water table along dipping bedrock fractures. During the site investigation work, a
tracer test was performed which clearly demonstrated that water released proximate to the SFP foundations (adjacent to MW-30)
does migrate to the east and south past MW-31 and MW-32 prior to entering the water table, and then flows with the groundwater
through these wells and then to the river to the west. This vadose zone migration mechanism is discussed more fully in the
Hydrogeologic Site Investigation Report.

This hypothesized “Retention Mechanism” is supported by our understanding of the construction methods used for the IP2-SFP
and adjacent structures, evaluations of contaminant concentration variability trends over short timeframes and precipitation events,
as well as the original and subsequent tracer test results, as further described in Sections 7.0 and 8.0 of the Hydrologic Site
Investigation Report and the Q1 2009 monitoring report.
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combination of the above®®. While Tritium concentrations in the groundwater plume could be
impacted by both an ongoing leak and the Retention Mechanisms cited above, tracer
concentrations in the groundwater cannot be replenished by SFP leakage. As discussed in
further detail in Section 3.6 of the Q1 2009 Quarterly Monitoring Report, the original and
updated tracer data strongly support a Retention Mechanism explanation. In addition, it would
be expected that Tritium release from the Retention Mechanisms would be episodic, for
example as associated with periods of increased infiltration from precipitation. Such episodic
releases would be expected to result in the peaks in Tritium concentrations observed.

The sixth remaining interval reported as "no trend’, MW-30-84, is located immediately next to
the SFP and generally downgradient of MW-31-85 (interval with increasing trend). While the
Mann Kendall analysis yields no trend for this interval over the full monitoring time frame, the
interval actually appears to exhibit a slightly increasing trend beginning in the late fall of 2008.
The specific reason for this increase is not known, but it is worth noting that the Tritium activity
in this interval is over an order of magnitude below that of the interval immediately above
(MW-30-69), which shows a decreasing trend. The trend in MW-30-84 may be reflective of that
in MW-31-85, both of which are being subjected to added scrutiny through more frequent
monitoring.

The seventh and final remaining well, MW-55-35 (Figure G-13), shows a distinctly decreasing
trend in Tritium concentrations at early times, followed by relatively stable to decreasing Tritium
levels through Q1 2009. The data (and a visual inspection of Figure G-13) demonstrate that
Tritium levels had decreased from >9,000 pCi/L to relatively stable concentrations of < 1000
pCi/L over that period. However, an increase in Tritium activity was detected beginning in Q2
2009, with relatively stable levels thereafter. While small perturbations during this relatively
stable portion of the time series have resulted in a no trend designation, it is also noted that the
increased Tritium levels after Q2 2009 may be associated with the transient U1 FSB distillation
valve leak (see Section 3.4.4), and/or the recent increases noted in MW-31 and MW-32. As
such, this well may provide an accurate representation of the behavior of this portion of the Unit
2 Tritium plume. However, this lack of a decreasing trend does not necessarily imply a
continuing leak in the Unit 2 SFP given the expected impact of the release from the distillation
tank valving, and/or the recent increases noted in MW-31 and MW-32 (Retention Mechanism
based), as discussed above.

Based on the evaluation summarized above, the Mann-Kendall analyses of the individual depth
intervals within the groundwater monitoring installations located proximate to and downgradient
of the Unit 2 SFP overwhelmingly support a conclusion that the Tritium plume has exhibited an
overall decreasing trend with time since monitoring began. However, it is noted that as the
rapidly decreasing trends in Tritium activity give way to much more slowly decreasing trends as
an asymptote is approached, the variability of the Tritium sampling results due to hydrogeologic
and laboratory variability are likely to result in more “no trend” classifications based on the
Mann-Kendall analysis. Therefore, identification of another, more appropriate method is being
investigated, particularly as the total LTMP data set becomes more robust with time.

Tritium Plume Total Activity Analysis

As discussed above, the individual well trend data, when viewed collectively, support a
conclusion that the Tritium plume concentrations have been decreasing with time since

24 It is also recognized that the potential exists for a fourth potential source of Tritium; that is any other leak or spill above the
upgradient portions of the Unit 2 Tritium plume (such as the distillate tank valve leak discussed in Section 3.4 above).
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monitoring began. Another method to analyze plume behavior is to compute the total Tritium
activity in the plume at multiple snapshots over time. This procedure55 was implemented for
each quarterly LTMP sampling round from Q2 2007 to Q4 2009. In addition, the bounding
Tritium concentrations from Figure 8.1 of the Hydrogeologc Site Investigation Repor“r56 have
also been included as a starting point for the graph. These data are summarized as a
histogram on Figure G-15 in Appendix G.

As can be seen from the figure, the total Tritium activity in the plume downgradient of the Unit 2
SFP has shown a distinctly decreasing trend over time. The total Tritium activity in the plume
has decreased 45 percent since Q2 2007, and has decreased by 89 percent when compared to
the bounding level Tritium concentrations. However, it is also noted that these time/activity data
to appear to be approaching a non-zero horizontal asymptote® . While the general “first order”
plume decay is what would be expected for a plume undergoing Monitored Natural Attenuation
after source termination, a non-zero asymptote suggests a continued input of Tritium into the
groundwater flow regime. The data currently available lead us to believe this continuing Tritium
input is likely associated with the Retention Mechanism(s) and/or localized transient releases,
as described in this and earlier reports.

Conclusion- Unit 2 Tritium Plume MNA

Based on the data and analyses provided above, our conclusion is that the Tritium plume is
undergoing overall, long-term reductions in activity which are consistent with Monitored Natural
Attenuation (MNA), the remedial technology selected for the IPEC Site. Given this conclusion
and the recognition that Entergy has terminated all identified leaks in the Unit 2 SFP, the Unit 2
Tritium plume satisfies the requirements for Monitored Natural Attenuation.

Further justification for this conclusion can be found in Section 3.6 of the Q1 2009 Quarterly
Monitoring Report as well as the Hydrogeologic Site Investigation Report.

3.5.2 Unit 1 Strontium Plume Attenuation

Despite the effects of partitioning, as discussed above, the overall Strontium activity within the
Unit 1 plume had generally shown some attenuation in response to the West Pool
demineralization activities conducted by Entergy in preparation for defueling. This work began
in 2006 and resulted in an approximately 98% reduction in Strontium in the West Pool (see
Figure 7A: U1-NCD, U1-SFDS, MW-42, U1-CSS). However, the final defueling of the Unit 1
SFPs had resulted in a noticeable increase in Strontium levels proximate to the SFPs (U1-NCD,
U1-SFDS, MW-42, and U1-CSS; all of which have shown large sustained decreases since mid
2009), as well as generally more recent increases in the Strontium plume levels downgradient
(MW-53, MW-55 MW-54, MW-57, MW-50, and MW-37) over the past few quarters. This is as

55 Lo . ) " . . . .

The individual sampling point Tritium concentrations were multiplied by the groundwater volumes in representative zones
(discretized over area and depth), as computed using soil and bedrock effective porosities developed from the pumping and tracer
tests (see the Hydrogeologic Site Investigation Report for further information).

Hydrogeologic Site Investigation Report, January 7, 2008, prepared by GZA GeoEnvironmental, Inc, on behalf of Enercon
Services, Inc., for Entergy Nuclear Northeast, Indian Point Energy Center, 450 Broadway, Buchanan, NY 10511.

One physical cause for a horizontal asymptote would include a persistent, unidentified leak still remaining in the Unit 2 SFP. With
Tritium at approximately 30,000,000 pCi/L in the SFP, a leak directly from the pool of only approximately 10 L/day would be
sufficient to provide the required Tritium input to the groundwater. However, the available data do not appear to support the
existence of such a leak. The rational underlying this conclusion is discussed more fully in Section 3.6 of the Q1 2009 Quarterly
Monitoring Report. This conclusion will continue to be reassessed as new data becomes available, particularly that associated with
the collection box.
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Section 3.0 Data Evaluation

was predicted given the requirement to temporarily raise the pool levels for fuel rod removal,
thus increasing the leakage rate from the SFPs*®.

The data for Q4 2009 indicate that the overall Strontium levels continued to exhibit a general
decrease and have now reached pre-defueling levels in the immediate vicinity of the pool (U1-
NCD, MW-42 and potentially U1-CSS and MW-53). These monitoring locations would be
expected to be the first to reflect the complete decommissioning of the SFPs given their
location/function. The U1-SFDS, which is located further from the West Pool, has also begun to
show a decreasing trend from Q2 2009 to Q4 2009.

Somewhat farther downgradient, the Q4 2009 data are consistent with the “tail” portion of the
perturbation as the previous increase in U1-SFPs leakage works its way towards the river. This
behavior is most evident at monitoring locations MW-37, MW-55 and MW-57"° where the
increases appear to be generally leveling off with anticipated future decreasing trends. MW-54
and MW-50-66, however, appear to have already exhibited a decrease back to previous levels,
even though they are progressively farther downgradient than the wells cited above. This
behavior serves to again emphasize that the IPEC Site is located in a bedrock fracture
controlled hydrologic regimeso. As such, this type of localized “distance-based inconsistency” is
to be expected and likely indicates that these wells are closer to (or within) the more pervious
preferential flow pathway that is hypothesized to be responsible for the convergence and
narrowing of the Tritium and Strontium plumes as they move toward the river from sources
centered at widely spaced locations upgradient61.

Farther downgradient, in the vicinity of the river, there are no peaks in Strontium activity that can
be clearly attributed to the Unit 1 defueling, perhaps with the exception of a mid-depth
monitoring interval in MW-62 (MW-62-138). This depth interval in particular (along with, but to a
lesser extent the shallower intervals in overburden) appears to show distinctly increasing trends
in Q1 2009 and Q4 2009%. However, it is believed that this location is less likely to be
responding to Unit 1 defueling given that it does not appear to be proximate to (or within) the
preferential flow path cited above.

From an overall, long-term perspective, it is expected that the levels somewhat more distant
from the pool than MW-42 (e.g., U1-SFDS, U1-CSS) will continue to decrease to pre-defueling
levels similar to U1-NCD and MW-42. Strontium levels closer to the river may still show
increases as this additional Strontium-contaminated water flushes through the groundwater flow
system. It is expected that this flushing mechanism will be protracted given the aforementioned
impact of partitioning on Strontium levels in the groundwater. However, over time it is expected
that downgradient Strontium plume levels will also continue their overall downward trend once
this perturbation has passed through the system; decreasing trends are expected and predicted

8 As of late 2008, all the fuel rods have been removed from the Unit 1 SFPs and the pool water has been drained. As such, the
Unit 1 SFPs is no longer an active source of radionuclides to the subsurface.

Based on Q2 2009 data; this installation is sampled annually

60 While groundwater flow through the fractured bedrock at the IPEC Site is highly preferential at small areal scales, it is
characterized by sufficiently interconnected small bedrock fractures to allow the hydrogeclogic system to function and be modeled
as a hon-hamogeneous, anisotropic, porous media at Site-wide scales.

By way of contrast, in a porous media flow regime, the centerlines of plumes that start at widely spaced locations (spaced
perpendicular to the groundwater flow path) will typically remain widely spaced (although the edges of the plumes will likely move
closer as the plumes get wider through dispersion). In the case of fracture flow at IPEC however, not only do the Strontium and
Tritium plume centerlines converge, but the plumes also get narrower as they move downgradient. In addition, MW-50 displays high
relative Strontium concentrations and fault gouge was encountered during the drilling of this well. These behaviors/data are
hallmark signatures of a more highly fractured zone preferentially controlling groundwater flow and thus the migration of the
contaminants therein (see the Site Hydrologic Investigation Report for further CSM-focused discussion of this issue).

2 The increase in Q1 2009 in MW-62-138 was followed by a steady decrease over the next two quarterly monitoring events.
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Section 3.0 Data Evaluation

given that Entergy has terminated all leaks in the Unit 1 SFPs through decommissioning and the
Unit 1 Strontium plume continues to decreases in accord with Monitored Natural Attenuation.
Given this conclusion and the recognition that Entergy has terminated all identified leaks in the
Unit 1 SFPs through decommissioning, the Unit 1 Strontium plume satisfies the requirements for
Monitored Natural Attenuation.
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5, FINAL QUARTERLY LONG-TERM GROUNDWATER
MONITORING REPORT Q4 2009 (REPORT NO. 8)

4.0 CONCLUSIONS AND PLANNED ACTIVITIES

In summary, based on the data collected to date, the apparent strength of the CSM to evaluate
that data, and the completion of source interdictions by Entergy, we believe all Program
Objectives (see Section 3.0) are being met. These objectives are consistent with and fully
encompass the guidance provided in the NEI Groundwater Protection Initiative (GPI).

Based on the specific results and evaluation of the Q4 2009 groundwater monitoring within the
context of the Long Term Monitoring Program, IPEC plans to continue routine groundwater
sampling and related maintenance. This work will be conducted in accordance with the IPEC
Radiological Groundwater Monitoring Program IP-SMM-CY-110, and will incorporate the
enhancements described herein.

More specifically, evaluation of data collected during Q4 2009 has shown the following:

o While |.L.s have been met at a number of locations this quarter, there is no definitive
evidence of new leaks from the Systems, Structures, or Components monitored, with the
exception of the prior, anticipated additional leakage from the Unit 1 SFPs during the 2008
activities, the transient leakage from the distillation tank valves in Q1 2009, and the transient
surficial Tritium release to Unit 3 Manhole A2 in Q2 2009.

o Based on past work, additional leakage was expected during the raising of water levels
in the Unit 1 SFPs for final fuel removal to ISFSI storage. Unit 1 SFPs leakage was
terminated with the drainage and sealing of the pools. This previous, transient leakage
was initially verified as pronounced increases in Strontium and Cesium in the monitoring
locations closest to Unit 1, and continues to be monitored.

o The Q1 2009 leakage from the waste distillation tank valves was independently63
identified based on an increase in Tritium levels in monitoring installation MW-42
proximate to the tanks. These valves were immediately repaired. Additional I.L.
exceedances occurred in downgradient wells (MW-53-82, U1-CSS, and MW-50-42)
during subsequent quarters. These downgradient locations are now (Q4 2009) all below
their I.L.s with Tritium activities at or approaching previous levels. Based on the
observed data trends, it appears that the Tritium input into the groundwater flow regime
from the waste distillation tank valving leak has generally dissipated through the system,
at least as far downgradient as the discharge canal®. However, the potential impact of
this release further downgradient will be specifically scrutinized during subsequent
monitoring rounds.

o Elevated Tritium activity was detected in Unit 3 Manhole A2 during routine 80-10
Effluents Program sampling during Q2 2009. This manhole is located proximate to the
Unit 3 FSB. Subsequent re-sampling of this manhole showed rapidly decreasing Tritium
activity, indicating that this was a one-time transient event. This elevated Tritium was
also detected in a proximate groundwater monitoring installation (MW-45), likely due to

63 The valve leakage was initially identified during routine visual inspection rounds and immediately terminated. Given that the leak
was within the Unit 1 FSB structure, it was documented in a Condition Report under Entergy’'s Corrective Action Program. This
valve leak and repair subsequently came to light within the GPI program during investigations into the cause of the abrupt increase
in Tritium levels in MW-42. Additional emphasis has therefore been placed on routine review of these reports as they potentially
relate to GPI objectives.

As discussed above, additional portions of these releases likely remain above the water table in the release area as recharge to
the various Retention Mechanisms. This additional unsaturated zone source recharge will likely be manifested in the future as
additional non-specific peaks in radionuclide levels due to episodic releases to the groundwater flow regime from these mechanisms
(e.g., from intense/prolonged precipitation events).
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Section 4.0 Conclusions and Planned Activities

exfiltration of Tritium from the manhole. As of this quarter (Q4 2009) the Tritium levels in
this well have returned to previous levels for two consecutive quarters. While the specific
root source of the elevated Tritium is still unclear at this time, Entergy has formulated a
plan to investigate a suspected SFP seasonal airborne vapor depositional source.

As such, these data support the validity of the current CSM for use as a basis for Long
Term Monitoring Program design. It is further noted that, while a portion of these three
documented localized leakage events traveled directly to the saturated groundwater
regime and resulted in the observed transient “peaks” in radionuclide levels, additional
portions of these releases likely remain above the water table as recharge to the various
Retention Mechanisms. This additional unsaturated zone source recharge will likely be
manifested in the future as additional non-specific peaks in radionuclide levels due to
episodic releases to the groundwater flow regime from these mechanisms (e.g., from
intense/prolonged precipitation events).

e Based on the Q4 2009 data, as well as that collected during previous quarters, it currently
appears that the Tritium I.L.s originally established are somewhat too sensitive relative to
natural seasonal/precipitation-driven transient variations in radionuclide activities, as well as
the variability inherent in the laboratory analyses. Relative to Strontium from the Unit 1
SFPs, the previous increases in activity in a number of monitoring points, due to the
previous Unit 1 defueling activities, limit our ability to establish Strontium baseline levels for
assessment of new |.L.s pursuant to the Monitored Natural Attenuation (MNA) of this plume.
It is anticipated that this additional Strontium activity will take a number of quarters to flush
through the onsite groundwater flow system and attenuate to reasonably stable levels. As
such, the originally established I.L.s will continue to be used until sufficient data is collected
to allow re-evaluation of |.L. levels for the radionuclides of interest.

¢ As discussed in the Q2 2009 report, GZA believes that sufficient seasonal/yearly data had
been collected through Q2 2009 (nine quarters of data65) to allow recalibration of the
Precipitation Mass Balance Model. This Model, as used to compute groundwater flux
through the Site as part of the radionuclide dose computation, was therefore recalibrated
during Q2 2009. To be conservative, the model was recalibrated to the quarter yielding the
highest, rather than average, computed dose (Q4 2008 Darcy calculations). This will result
in a high, conservative bias to the dose computation for this quarter (Q4 2009), as well as all
subsequent quarters going forward.

e From both qualitative and quantitative perspectives, the most recent quarterly data (Q4
2009) provides further support to the conclusion that the overall Tritium activity in the Unit 2
plume is decreasing. These reductions have become particularly evident on the more
recent quarterly report Figures 6 and 6A where the shaded pIume66 no longer extends to
the river as it did prior to Q2 2009. It is further visually evident from Figure 6A that the core
of the plume (with quarterly rolling average activities greater than 100,000 pCi/L and 2007

& After reviewing the groundwater elevation and precipitation data from the Indian Point meteorological station over the time period
from Q2 2007 to Q2 20089, it was concluded that sufficient seasonal data had been collected to encompass the majority of the
precipitation variability observed over the last fourteen years (fifty-six quarters); see analysis in Appendix H of the Q2 2009 LTM

Report.

6 The plume shading on Figure 6 demarks the estimated boundary that separates Tritium levels greater than 5,000 pCi/L from
those below this value. This plume delineation boundary value equates to one-quarter of the drinking water standard for Tritium.
Although GZA emphasizes that drinking water standards (USEPA MCLs) do not apply to the IPEC property given that there are no
drinking water sources on or proximate to the site, the MCLs do provide a useful benchmark for comparisons of relative human risk.
Where yearly rolling average radionuclide activity data were available for multiple depths at a given location, GZA used the highest
value to develop plume delineations. This is a typical approach to represent three-dimensional contaminant data sets on two-
dimensional maps.
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Section 4.0 Conclusions and Planned Activities

bounding core activities greater than 250,000 pCi/L) has also shown a marked decrease in
concentration and extent. Additionally, the 50,000 pCi/L isopleth no longer encompasses
MW-111 in Q4 2009 (first time since the initiation of the LTMP). Based on the data and
analyses provided above, our conclusion is that the Tritium plume is undergoing long-term,
overall reductions in activity which are consistent with Monitored Natural Attenuation (MNA),
the remedial technology selected for the IPEC Site. Given this conclusion, and the
recognition that Entergy has terminated all identified leaks in the Unit 2 SFP67, the Unit 2
Tritium plume satisfies the requirements for Monitored Natural Attenuation.

e The overall Strontium activity within the Unit 1 plume had generally been stable or
decreasing in response to the West Pool demineralization activities conducted by Entergy
beginning in 2008. However, the final defueling of the Unit 1 SFPs resulted in an initial,
noticeable increase, followed by a subsequent and commensurate decrease, in Strontium
levels proximate to the SFPs, with later indications of increases in the downgradient
Strontium levels (see Figure 7 and 7A). This is as was predicted given the requirement to
temporarily raise the pool levels for rod removal, thus increasing leakage rate from the
SFPs®. As anticipated, the levels proximate to the pool have decreased to pre-defueling
Strontium levels, and levels downgradient of the pool are also beginning to decrease as this
additional Strontium-contaminated water flushes through the groundwater flow system. It is
expected that this flushing mechanism will be protracted given the aforementioned impact of
partitioning on Strontium levels in the groundwater. However, over time it is expected that
downgradient Strontium plume levels will also resume an overall downward trend once this
perturbation is finished passing through the system. Given this conclusion and the
recognition that Entergy has terminated all identified leaks in the Unit 1 SFPs through
decommissioning, the Unit 1 Strontium plume satisfies the requirements for Monitored
Natural Attenuation. However, as indicated above, the establishment of updated I.L.s for
the Unit 1 Strontium plume must await return to the original Strontium baseline levels
existing prior to Unit 1 defueling.

o Further justification for this conclusion can be found in Section 3.6 of the Q1 2009 Quarterly Monitoring Report as well as the
Hydrogeologe Site Investigation Report. The Q1 2009 Report summarizes additional, more quantitative analyses which were
completed to further investigate the integrity of the Unit 2 SFP. These analyses provide further support for the original conclusion
that the Unit 2 SFP is no longer leaking. However, given the more recent behavior observed in the Unit 2 collection box data (see
Section 3.6 of the Q1 2009 Long Term Monitoring Report), additional investigations/data evaluations are underway to further rule
out potential Unit 2 SFP leak mechanisms. In this regard, it is noted that these analyses cannot definitively and completely rule out
the possibility of a remaining small leak which could then also be supplying Tritium to the groundwater flow regime in addition to the
Retention Mechanism(s). While it is not possible to quantify the size the minimum detectable leak with any degree of certainty, we
believe that the maximum leak rate from the Unit 2 SFP that could potentially remain undetected by the groundwater monitoring
system is less than 10 to 30 gpd (0.007 to 0.021 gallons per minute). It is also likely that if a small leak exists in the Unit 2 SFP liner,
it should not get worse with time, as based on liner evaluations previously conducted by Entergy. It is further emphasized that while
a leak of greater than 0.02 gallons per minute should be large enough to be readily detectable with the existing Long Term
Monitoring Program, this amount of Tritium release to the river is still small compared to permitted levels of Tritium discharge to the
river through the Discharge Canal.

As of late 2008, all the fuel rods have been removed from the Unit 1 SFPs and the pool water has been drained. As such, the
Unit 1 SFPs is no longer an active source of radionuclides to the subsurface.
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TABLE |
GROUNDWATER SAMPLING METHODS, EQUIPMENT, FREQUENCY AND DEPTHS
INDIAN POINT ENGERGY CENTER
BECHANAN, NY

SAMPLING INTERVAL’ . B
S ; ; . Projected 2010 Ft Below Top of Casing Elevation in Feet msl SAMPLING DLPIL
Well ID Sampling Method Sampling Equipment Used I il
mpling Frequeney Top Bottom Top Hottom Feet Below  Elevation
TOC in Fect msl
MW-30-09 Watcrloo Low 1low Waterloo Multlorel & sterm Quarterly 673 HE 84 i 93 X
M -30-84 Waterloo Low Tlow Walerloo Mullzleyel Syslem Quarlerly 773 854 16 838 EY
M3 149 Waterloo Low 1 Tow Walerloo Mullilevel $yslem Quarlerly 348 93 408 488 264
M3-31-63 Waterloo Low 1 Tow Walerloo Mullilevel $yslem Quarlerly 553 638 203 633 123
MW-31-85 Waterloo Low 1 Tow Walerloo Mullzleyel Syslem Quarlerly 098 854 58 848 Y2
Mw-32-59 Waterloo Low 1low Walcrloo Mululevel $yslem Quartarly 282 613 ARR SRR 183
MW-32-85 Watcrloo Low Tlow Waterloo Mululevel Sysicm Quarterhy 93 928 22 K32 K32
5 Waterloo Low 1lon Waterloo Mulileyel Syslem Tnaine 1258 1383 487 208 -537]
Waterloo Low | low Walerloo Mullileycl Syslem Quarlerly 1258 1568 iz 1393 727
Waterloo Low 1 lon Walcrloo Muliileyol Syslem Quarlerly 1658 1743 /87
Waterloo Low 1 low Walerloo Multileyel Syslom Quarterly 1803 1939 1032
Low I low Penstalue Pump Annuall K0 300 106
Low I low Penstalue Pump Inavtine 50 135
Mw-35 Low I low Penstalue Pump Annuall 121
VW36 Low Ilow Perstaltic Pump Quarterly R
MW -30-11 Tow Flow Perstalte Puu Tnavtine 212
MW-36 Low Ilow Penstalue Pump Quarterhy 362
Low Flow Penstalue Pump Quarterhy 30
Low Flow Penstalue Pump Quarterhy 130
Low Flow Penstalue Pump Quarterhy 233
Low Flow Perssilue Pump Quarterly A7
M-8 Low How Perstaltic Pump Tnacine 93
M3 -39-67 Waterloo Low 1 Tow Walerloo Mulbleyel Syslem Serm-Annually 150
M -39-84 Waterloo Low | low Walerloo Mulbleyel Syslem Serm-Annually 35
Mw-3- 102 Waterloo Low | Ton Walerloo Mullilevel $yslkem Serm-Annually 30
MW-39-124 Waterloo Low 1low Walerloo Mululevel & stern I 350
MW-30- 183 Waterloo Low Tlow Waterloo Multilevel Sysiem all ETH
MW-39-195 Waterloo Low Tlow Waterloo Multilevel Sysiem all 1130
Vw1027 Waterloo Low Tlow Waterloo Multilevel Quarterhy 550
MW 10-16 Waterloo Low Tlow Waterloo Multilevel § Quarterhy 200
VIV -] Waterloon Low T low Waterloo Muolulevel Svstem Quarterh RS
MW-40- 11102 Waterloo Low 1 Tow Walerloo Mulbleyel $yslem Quarlerly 200
MW-40-127 Waterloo Low 1 Tow Walerloo Mulbleyel $yslem Quarlerly S20
MW 10-162 Waterloo Low Tlow Waterloo Multilevel Sysiem Quarterly ERE]
MW= 1110 Low Flow Penstalue Pump Quarterly 320
MW- 1163 Modilied Well Yol Purge Waterra Pump Quarterls i1
MW Modhified Well Vol Purge Submeraible Pump Quarterly 387
V%278 Moddified Well Vol Purge Waterra Pump Quarterly 07
Vw328 Tow How Submeraible Pump Quarterly 48
MW 4362 Tow Low Submerable Pump Quarterly 08
M —44-66 Moddified Well Vol Purge Submerable Pump Quarterly 35
MW |1-102 Maodified Well Yol Purge Waterra Pump Quarterhy s
MW- 15212 Modified Well Vol Purge Perstalue Pump Quarterhy 262
MW- 1561 Modified Well Vol Purge Penstalue Pump Quarterhy 22
MW- 16 Maodified Well Vol Purge Submersible | ’ump Quarterhy 121
MW= 7-56 Low Flow Submersible Pump Ingetve EE
Imw-17-80 Modificd Well Vol Purpe Watcrra Pump Inaeuve 700 03
1 1T.000-18.999 17869 17869-91 \IC 2009 - Quarlur 4 Cablus |
Fablel - Q409 \lethods, 1 requemen. Depilis b
Mathods. 1requenes. Depths Page 1ol & i Tor Noles
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TABLE |
GROUNDWATER SAMPLING METHODS, EQUIPMENT, FREQUENCY AND DEPTHS
INDIAN POINT ENGERGY CENTER
BECHANAN, NY

- L
Projected 2010 Ty SA-’\{.PI-/W(’ “\TTR,‘.A-L P SAMPLING DEPTII'
Well ID' Sampling Method Sampling Equipment Used S I't Below Top of Casing Elevation in Fect msl
mpling Frequency Top Bottom Top Hottom Fect Below  Elevation
TOC in Feet msl
w823 Tow Flow Penstaluc Pump Tnactine %0 230 7 ER 158
M 4837 Low Flow Pensialine Purnp Tnclie 30 w0 176 26 3358
i 4920 Low Flow Pensialine Purnp Quarterly 150 03 200
M -49-42 Low Flow Pensialine Purnp Quarterly 20 74 370
M 4965 Low Flow Pensialine Purnp Quarierly 600 650 454 6l0
Mw-50-12 Low Flow P staltis Pump Quanterly 220 120 71 270
viw-s50-66 Low Flow Penstalue Pump Quarterly 620 670 71 600
40 Warerloo Low |low Walerloo Mullilevel Syslem Quarterly 27 442 380 Y7
w517 Warerloo Low 1 low Walerloo Vultilevel Syslem Quarterly 632 812 45 787
MW S 1104 Warcrloo Low Llow Walerloo Viullilevel Syslem Quarterly ol 2 335 37
MW 51-135 Waterloo Low 1low Waterloo Multlevel Sy stern Quarlerly 1302 137 25 1352
Waterloo Low I low Waterloo Mululevel Svstom Quarterly 1517 1662 K70 1627
y Waterloo Low I low Waterloo Mululevel Svstom Quarterly 1812 1978 1165 1892
Modified Well Vol Purge Penstalue Pump Annually 20 120 18 100
Waterloo Low I low Waterloo Mululevel 8 Anmally 100 300 1o 175
Waterloo Low I'low Waterloo Vululevel §; n Annually J80 331 J80
Waterloo Low | low Walerloo Mulilerel Sysiem Annually 90 Ry [
Waterloo Low | low Walerloo Vullleyel Sy slem Annually o3 Y50 1220
Waterloo Low | low Walerloo Mululeel Sy siem Annually 1543 1396 1015
Waterloo Low | low Walerloo Vullleyel Sy slem Annually 1710 156 1 1810
Tow Ilow Submersible Pump Quarterly 620 1 750
Modhfied Well Vol Purge Watcrma Pumnp Quarterly 10000 297
Warcrloo Low Llow Walerloo Viultilevel Syslem Quarterly 0 159
Warcrloo Low Llow Walerloo Viullilevel Syslem Quarterly HE 384
Waterloo Low | low Walerloo Mullley el Syslem Quarterly 1160 1029 129
Watcrloo Low | low Walcrloo Vultlevel Syslem Quarterly 1350 1219 424 BERE
Waterloo Low o Waterloo Multilerel § Quarterly 1705 1574 1689 159}
IW-51-190 Waterloo Low I low Waterloo Mululevel Svstom Quarterly 1850 1719 1902 -176.9)
Low Flow Penstalue Pump Quarterly 1o i3 23
Low Flow Penstalue Pump Quarterly 300 BRI 138
Low Flow Penstalue Pump Quarterly o 25K 2R K
Modtied Well Vol 1) Submeraible Pump Sem-Annuilly 492 20 1873
Modtied Well Vol 1) Walerra Pumnp Sem-Anmually 599 i 37
Modtied Well Vol 1) Penstaliic Purp Amuill 6 it 500
Modified Well Vol I Penstalue Pump Annvallv 5 -1
Modified Well Vol b Penstalue Pump Annvall 250
Tow Flow Pertaltc Purp Seon- Al 2601 T4 B
Tow Flow Pertalie Purp Serm-Annuly G50 354 394
MWw-59-32 Tow Flow Perstallic Purmnp Tocline 30 5
MW S5y Tow Flow Pertalie Purp Tctine 430 205
M#59-08 Tow Flow Pertalte Purp Tnaeine 680 EE
Waterloo Low I low Waterloo Mululevel Svstem Quarterly 39 124
Waterloo Low I low Waterloo Mululevel § Quarterly 594 29 -9
Waterloo Low I low Waterloo Vululevel Quarterly ®Y 539 599
Waterloo Low I low Waterloo Mululevel 8 Quarterly 1 1124 1224
Waterloo Low I low Waterloo Mululevel Quarterly 1649 1349 1919
Watwrloo Low Fow Wawrloo Mululetel Svstem Quarterh 2001 1581 -163 |
TI7.000-18.999 17869 1 7RG-91 NG 2009 - Quarler 4 Tables |
Falilel - Q409 Nelhads, 1 requanes, Deplhs Nas,
Methods. 1roquensa. Dypths Page 2ol 2 3 Tor Noles
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TABLE |
GROUNDWATER SAMPLING METHODS, EQUIPMENT, FREQUENCY AND DEPTHS
INDIAN POINT ENGERCY CENTER
BECHANAN, NY

™y - OVE
Projected 2010 Ty SA-’\{.PI-/W(’ “\TTR,‘.A-L P SAMPLING DEPTII'
Well I Sumpling Method Sumpling Equipment Used jecte I't Below Top of Casing Elevation in Fect msl
mpling Frequeney Top Bottom Top Hottom Feet Below  Elevation
ToC in Feet myl
[Mw-02-18 Tow Flow Pensialue Pump Quarterly 17 K 100 00 12]
g Low Flow Penstaliie Purnp Quarierly N %3 -186 236 19§
Waterloo Low | low Walerloo Mulblevel Sy slem Quarlerly 96 368 413 03
Waterloo Low | low Walerloo Mulblevel Syslem Quarlerly ol 483 098 583
Waterloo Low | low Walerloo Mulblevel Syslem Quarlerly 88 6 758 78 4]
Mw-62-13 Wati oo Low Flow Walerloo Mullevel Sgsivm Quartuly 12011 1133 -1253
MW-62-182 Waterloo Low Flow Waterloo Vultlevel Sysiom Quarturly 1776 618 BICK
Mw-03-18 Low Flow Perstaltic Pump Quarterly 80 3 07
Vw0334 Tow Flow Perstalte Pump Quarterly 00 58 173
Vw0350 Waterloo Low 1 Tow Walcrloo Mulbleycl Syslem Quarterly 45 292 372
MW-03-93 Waterloo Low 1Tow Walcrloo Mululevel Sy stern Quarlerly ]IS 92
MW-63-112 Waterloo Low Flow Waterloo Vululevel Sysiom Quarturly 1065 912
Mw-63-121 Waterloo Low Flow Waterloo Vululevel Quarturly 1180 1057
MW-63-163 Waterloo Low Flow Waterloo Vultlevel Sysiom Quarturly 1505 13K2
MW-63-174 Waterloo Low Flow Waterloo Vultlevel Sysiom Quarturly 168 0 -1557
MW-66-21 Modilied Well Vol Purge Peristalie Pump Quarterly 7o 60
MW-06-36 Moditied Well Vol Purg Perstaltic Purmp Quarlerly 30 170
MW-67-39 Waterloo Low | low Walerloo Mulblevel Syslem Quarlerly 288 -158
MW-67-105 Waterloo Low | low Walerloo Mulblevel Syslem Quarlerly 903 773
MW-67-173 Waterloo Low | low Walerloo Mulblevel Syslem Quarlerly 1648 -1518
MW-67-219 Waterlon ] ow I low Waterloo Muoltilevel Svstem Quarierh 2093 -196 3 2168
MW-07-270 Waterloo Low 1 low Walerloo Mulbleyel Syslem Quarterly 2378 2083
MW-07-323 Waterloo Low 1 low Walerloo Multleycl Syslem Quarterly 378 3048 3053 309§
MW =67-340 Waterloo Low 1 low Walcrloo Multileycl Syslem Quarterly 353 3223 3399 27
Mw-107 Tow 1 Tow Submersible Py Annually 105 1 ) 139 1101
VW-TT L Tow Flow Penstaltie Purmp Serm-Annudly o 70 s 24
Madilicd Well Vol Purgy Penstalue Pomp Quarterls 250 102 128 104
Low Flow Penstalue Pump Quarterly 02 il 21 2%
Low Flow Penstalue Pump Quarterly 06 27 17 57 26
1% Flow Penstalue Pump Senn-Annually NA NA 19 1o 61
Low Flow NA Semi-Annually NA NA NA NA 223
Grab A Quarlerhy NA NA NA NA NA
Grab A Quarlerly NA NA NA NA NA
Grab NA Quarterly NA NA NA NA NA|
Grab NA Quarterly NA NA NA NA NA
136" Grab NA Quarterly NA NA NA NA NA

Notes

For nesled mulb-Tevel momlonng wells: sutTiy ol well 1) widhieales deplh (rounded o nearest lool) Tromn relerence poml on casing Lo bollomn ol well sereen

For Walerloo mullileel systems. sullis wdicitles depth rounded Lo nearest fool) rom relerenice poml on cising Lo lop ol samphng porl. Well 19y withoul a
sullix are open bedrock wellbore;

2 Projected samphng frequencies presented for 2010 are subjeet Lo chimge
3 Vor nested muli-level montonng wells. mierval meludes well sereen and sand ek 1 or Walerloo mulb-level systems. mlerval meludes open wellbore between

bollom ol 15l pacher abose and lop ol Il pacher below sumplmg porl For open bedrock wellbores. mieral extends from botlom ol casmg Lo bollomn ol bole
Sarpling depths withm samphog miervals (e Tocabion of pump wlahe) T e been located adjacent 1o a lramsnnsse sone where possible

U

Dol pallern denoles sampl

nleryal 15 poshoned wilbin overburden Open bos mdwales samphng mieral s 1o bedrock
& These locauons are stomr drains

T 17000-18.999 17869 17869-91 \IG 2009 - Quarlur 4 Tables .
Talrlel - Q409 Vo, 1 requeney. Deplhs v,

Methods. 1 requencs. Depths Tage 3 ol 3 Tor Nutes
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TABLE

HISTORIC QUARTFRIN LOYW LIDF

BUCIIANAN. NY

HROUNDW VLER ELFY ATIONS
INDIAN POINT ENERGY CFATER

LOW RDNFR TIDF GROUNDW VTER ELEY VITONS

Well 1D (Feet msly
Quarter 2'.2007 | Quarter 3. 2007 Quarter 4',2007 | Quarter 1'. 2008 Quarter 2°. 2008 Quarter 3°. 2008 | Quarter £.2008  Quarter 1. 2009 Quarter2”. 2009 Quarter 3", 2009 Quarter 4", 2009
[11R-1 NA -1 80 -157 =213 BRR -1 05 -1 64 -128 -132 -n27 -339
12 5023 1862 HEY 5373 s211 5290 5078 NA NA NA HY
MW -30-69 1183 1153 1200 NA 1228 1177 1t 1233 1184 1376 NA
MW -30-8 | 1277 1217 1283 NA 1406 1268 12 36 1313 282 1218 1227
MW -31-19 RREID) NA A5 W V750 A6 1 1339 RRNE} o b A5 W - -
MW -31-63 1156 NA 1271 1552 1306 1217 121 M2 1320 - -
MW -31-83 939 NA AURT [RR0S RIE.D) hy 3% 3964 1210 AUG - -
MW 3248 NA 1212 4673 4881 4777 4698 4579 4808 4731 - -
MW -32-59 NA AL 4599 4799 4675 4572 4448 4683 4562 - -
\1\)»42151\1\\7‘27‘)2;" 1027 1233 1278 1330 1317 12 3y 1216 12 60 1101 - -
MW -32-131 (MW-32-140'- 1311 1196 1321 2501 1507 1134 1133 1186 1106 - -
MW -32- 149 (MW-32-165 318 987 1006 1020 1004 971 977 1000 918 - -
MW -32-173 NA 973 9 86 92 970 945 943 968 381 - -
MW -32-190 (MW-32- 1963 805 788 788 Tla 705 T2 626 - -
MW 33 980 1038 1149 1166 1035 1060 1123 1052 - -
MW 34 982 10+ 1163 1203 1054 1034 1125 67l - -
MW 35 967 1037 1163 1206 1068 1068 1136 NA - -
MW -36-24 731 767 686 758 903 NA 723 - -
MW -36- 11 NA NA NA NA NA NA NA - -
MW -36-32 [(RE) 613 6249 699 R12 602 - -
Mw-37-22 518 483 418 536 445 524 - -
MW -37-32 507 482 403 536 532 - -
(MW -37- 4 683 6149 393 618 6149 - -
623 639 607 Qo4 656 - -
219 146 153 212 NA 224 - -

MW -39-67 NA NA 2081 309 2596 28714 NA - -
MW -30-R | NA NA 2001 3118 2578 2862 NA - -
MW -39- 100 NA NA 2038 313 2552 NA - -
MW -39-102 NA NA 20 31 NA NA NA - -
MW -39-121 NA NA 20103 o 2507 NA - -
MW -30-183 NA NA 2528 2983 231 NA - -
MW -30- 195 NA NA 2436 2889 2335 NA - -
(MW - 1)-27 NA NA 35 10 3999 3470 3725 35875
MW 046 KA 1727 31 5909 5257 3656 -
MW - 1)-R1 NA A1 63 A7 45 3578 V728 3303 - -
MW - h)- 1) NA 3947 A3 18 3373 (AR £} 3124 - -
MW - 1-127 NA 18 RO RRNCH) 3339 [RIEX} 3039 - -
MW ~0- 162 NA 3067 dLov 5020 4132 4680 1842 4285
MW 140 2987 NA 3248 338 3128 3205 - -
MW 63 2504 NA 2777 3276 2733 2839 - -
MW 249 NA NA 3455 3481 352 347 - -
MW -12-78 NA NA 571 A0 21 i3 38 573 - -
MW -13-28 273 3108 3198 3395 3251 254 A2 66 NA
MW 362 3083 NA NA 320 3048 30 88 NA 3028
MW -dd-67 336 NA 36 3547 3450 - -
MW -F-102 231 NA 2981 A RR 271 - -

NA 2482 2847 3716 2903 - -

NA 2433 2757 3246 2325 - -

1280 115 1257 1497 1247 1283 KA

Al OQuuta | bl

Lor e
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A

TABLE
HISTORIC QUARTFREN LOYW TIDF GROUNDW VLER ELFY ATIONS
INDIAN POINT ENERGY CFATER
BUCIIANAN. NY

LOW RDNFR TIDF GROUNDW VTER ELEY VITONS

Well 1D (Feet msly
Quarter 2'.2007 | Quarter 3. 2007 Quarter 4',2007 | Quarter 1'. 2008 Quarter 2°. 2008 Quarter 3°. 2008 | Quarter £.2008  Quarter 1. 2009 Quarter2”. 2009 Quarter 3", 2009 Quarter 4", 2009
MW - 17-30 21 B3 2077 24035 2770 53 2281 2237 2031 2343 - -
MW - 1T7-80 2229 21 h 21 82 2633 28 35 2152 2118 20 37 2118 - -
MW 823 008 027 039 L4 023 . 018 048 091 019 -
MW 837 064 026 006 018 032 006 015 050 004 -
MW -19-26 104 NA - 37 062 051 DEN [ 023 s -
VW 4542 031 090 00 -0 44 092 102 U068 -0 06 031 -
MW -19-63 DRY 101 034 un7 7 DR 07 -0 08 037 -
(MW -50-12 721 NA NA NA 524 6A0 B 300 6NY -
MW -510-60 17 NA NA 197 22 283 2% 195 282 - -
NA 4869 5007 5195 5233 . 49 H 4024 4932 4515 4645 4245
NA 3992 407 4291 17 4071 4036 4275 - -
NA 3598 3807 3840 3004 . 36 36 3617 813 - -
NA NA 3793 3841 »02 3649 3603 379 - -
NA 72 917 9949 A0 T B0 A7 68 - -
NA 3379 3183 613 0 77 dh30 390 -
NA 2933 A6 314 T 29063 2930 2R 29493
604 sal 812 847 863 844 -
6o NA Rod oni 3RO 602 - -
708 NA 655 653 620 614 - -
596 NA 590 523 521 516 - -
34 NA [RI A R FOR - -
323 NA b20 432 421 b33 - -
Vo7 NA -0 8O -1 31 -0 U8 =130 -
PRI NA -1 08 -136 -1 00 -130 -164 - -
- 2 NA 934 10103 11499 12060 1135 NA 111 QKT
/-53-120 991 918 959 1087 14 . 976 NA 1043 943
SH NA NA 640 627 636 6la G4l - -
752 NA 638 013 633 [SRD] 638 - -
080 NA 382 30U 333 3706 - -
309 NA 1o 363 A1 b0ty - -
L35 NA FAE) O 060 [ORE] 692 697 - -
317 NA 352 299 283 327 329 - -
508 NA 340 291 270 . 316 33 - -
856 782 797 817 816 818 902 839 780
310 729 752 760 759 . 760 830 - -
847 768 775 808 832 822 882 814 766
2101 2006 NA NA 29493 NA 2190 - -
2110 200110 2218 2611 29106 NA 2131 -
957 883 930 M99 NA 10103 m2 -
938 NA NA NA 1207 1002 92 -
908 NA NA NA 11039 NA NA -
803 649 658 832 NA . 729 719 -
603 683 622 NA 736 713 646 - -
106 NA Do7 012 ni7 81 DRI - -
1006 127 042 NA 923 NA 252 -
291 251 197 00N 011 NA -179 - -

Quutar |
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HISTORIC QUARTFRIN LOYW LIDF
INDIAN POINT ENERGY CFATER

TABLE

HROUNDW VLER ELFY ATIONS

BUCIIANAN. NY

LOW R FR FIDF GROUADW VLER ELEN XTTONS
Well 1D (Feet msly
Quarter 2'.2007 | Quarter 3. 2007 Quarter 4',2007 | Quarter 1'. 2008 Quarter 2°. 2008 Quarter 3°. 2008 | Quarter £.2008  Quarter 1. 2009 Quarter2”. 2009 Quarter 3", 2009 Quarter 4", 2009
MW -61)-35 214 128 138 103 (182 204 199 07 - -
MW -61)- 03 -124 =204 -137 -170 -2n3 =250 NA - -
MW -60-5. NA 028 110 047 090 -1zt 191 NA - -
MW -60-72 07 009 068 0 064 NA 143 028 - -
MW -61)-135 DRI DAR =009 -0 27 -7 -l n2 =172 o1 - -
MW -6U-1 54 U U8 090 -207 -149 -223 299 - -
MW -61-176 RRL] -138 -2 17 -182 254 R - -
MW -62- 18 023 023 =079 N3 -2 - B2 - -
MW -62-37 034 Dol RN DRD) -3 -113 - -
MW 62 NA 048 113 019 03 16 - -
MW 62-53 095 054 -0l 010 084 203 - -
MW 62-71 089 022 126 035 12 215 - -
MW 6292 107 058 076 011 085 168 - -
MW -62-1 38 10 nI7 -9 013 -0037 -1 - -
MW -62-181 133 DL -0199 - 32 -(192 NA - -
MW -62- 182 NA EDRE) -0 7R -129 -1 83 -200 - -
MW 6318 014 009 037 00 -0 08 064 - -
MW -63-3 1 03l 01y -0 DR R{RE] -0 7 - -
MW -63-5 086 029 -103 047 124 208 - -
MW 6391 116 048 087 025 089 NA - -
MW -63-93 NA 33 -0 BT RURD] -1 98 -1 08 - -
MW -63-112 no3 -1 82 =203 -1 69 =220 -3 - -
MW -63-121 11 0ol -0 78 024 -0 80 -1 - -
MW -63-163 D0 D0y -1 18 -0 86 -1 5 -240 - -
MW -63-17 1 1 RE nos -129 -0162 -1y -197 - -
MW 65 NA NA NA 3860 NA 4819 4008 3806
MW -65-80 NA NA NA 397 272 371 3 3281
MW -66-21 D20 D17 022 -7 ns 029 RE) 32 D]
MW -06-30 U8l EL] -0 04 -031 033 ulo -0 8O - -023
MW -67-39 NA 102 034 -0033 036 -on2 o7 81 -125
MW -67- 103 NA 13 Dol -t 37 1o D07 - -
MW -67-173 NA nis 014 -083 (121 -(182 -1062 - -
MW 67219 NA 07 019 091 032 086 -187 - -
MW -67-276 NA lal 060 013 04 0 M 103 - -
MW -67-323 NA 018 096 175 113 Ly 286 - -
MW -67-340 NA 063 052 -3l 087 156 242 076 327
MW -107 116 85 11387 11748 12179 11894 11576 120 28 - -
MW -T0R 958 Rol RIT Y 9% 1007 902 903 - -
MW -1109 932 80 722 930 1012 TR8 NA - -
MW -TT1 930 9006 971 107 1124 1018 10 87 - -
A e Quater | kfes
[P

2l e



TABLE 2
HISTORIC QUARTFREN LOYW TIDF GROUNDW VLER ELFY ATIONS
INDIAN POINT ENERGY CFATER
BUCIIANAN.NY

LOW RDNFR TIDF GROUNDW VTER ELEY VITONS
Well 1) (Feet msl)

Quarter 2'.2007 | Quarter 3. 2007 Quarter 4',2007 | Quarter 1'. 2008 Quarter 2°. 2008 Quarter 3°. 2008 | Quarter £.2008  Quarter 1°. 2009 Quarter2’. 2009 Quarter 3", 2009 Quarter 4", 2009
NA 14 110 76 DE:A NA NA NA 108 - -077
NA NA 35 NA 00 2952 2903 2910 NA -
NA 898 NA NA ICaN . 1539 NA 2046 . 1389
420 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

632 G o3 807 0923 823 B 94 913 729

NA i35 422 274 ARAS 269 ARAl 173

(RE) 380 A7 197 (52 iRl Al 123 - -
1064 358 RIRISY 99 230 81 004 192 243 12
412 307 399 386 433 360 383 412 -
Loz i1y 429 194 ) |28 170 405 ) a2

Data Not Available

I Quarier 2 groundwater elevations were measured oo 6107 at 6 20 am

wred on'9 25 07 al 4 32 am
¢ measured an 129 07 atd 13 am

¢ measured ol 308 atl 14 am

Noms were me:

2 Quanter 3 groumdwalar cle
3 Quarter 4. 2007 groundwater
4 Quarler 1. 2008
5 Quarler 2. 2008 groundwater clevations were measured on 41 08 al'3 14 pm
@ Quarter 3. 2008 groundwater ¢ measured an 7 10 08 at 11 35 am
7 Quarter 4. 2008 proundwater e measured an L1 1108212 54 am
2009 proundwater ¢ measured an 1909 a2 42 am
2009 proundwater ¢ measured an $ 22 09 at 241 pm
L 2009 groundwater clevabions were measured an 8 9 09 al 8 18 am
1L Subsequent to Quarter 2. 2009, as d
The rauanale lor this reduced Iransdues

sundwaler elesations wer

valons ne

clevatans we

valons ne

valons ne

abed in vur June 14. 2010 memarandum which was weluded as Appendis T the Quarter 1. 2009 ReparL. a reduced number ol transducers will be mamtawed un long term aperatian

tedeplavment 1 meluded 1n the June 14. 2010 memorandum

12 MW- 32 gromndwaler clevations Trem 274 quarter, 2007 were hased o an imhal W aterloo Mulh-Lesel configuration, wineh was subsequentls reconligured, mihal depth nlerals approsimately correspending lo current conliguration
are Iisted w parentheses 1he current canliguration wtervals MW-32-48 and MW-32-173 have no representative equn alent sithin the ald conlig

13 Quarter b, 2009 groandwater elevauons were measured on 1128 09 at 3 45 pm)

ration

N0 A e Guata 1 e
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% FINAL QUARTERLY LONG-TERM GROUNDWATER

% MONITORING REPORT Q4 2009 (REPORT NO. 8)

FIGURES

Figure 1 Site Location Plan

Figure 2 Site Plan

Figure 3 Lower Hudson Valley Geologic Map

Figure 4 Current and Potential Future SSC Source Locations

Figure 5A Long-Term Transducer Monitoring Evaluation Map

Figure 6 4th Quarter 2009 Average Tritium Activity Map

Figure 6A Temporal Trends in Unit 2 Rolling Average Tritium Activity Maps
Figure 7 4th Quarter 2009 Average Strontium-90 Activity Map

Figure 7A  Sr-90 Baseline Analysis — Unit 1 Defueling Evaluation

Figure 8 4th Quarter 2009 Average Cesium, Cobalt, and Nickel Activity Map
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4th QUARTER 2009 LONGTERM TRANSDUCER MONITORING EVALUATION MAP
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HYDROGEOLOGICAL LIMITATIONS

The conclusions and recommendations submitted in this report are based in part upon the
radiological, chemical and physical data from water analyses. These data were obtained
from specific sampling locations at specific times. The full nature and extent of variations
in the data between these specific locations and times are not known. The conditions
existing between these specific locations and times have only been inferred using
interpolation and extrapolation based on judgment.

The subsurface profiles described in the text and presented in the report figures are intended
to convey anticipated trends in subsurface conditions. The conditions shown are
approximate and generalized and were developed, in part, based on judgment. For specific
information at specific locations, refer to the individual subsurface investigation logs.

Water level readings (piezometric pressures) have been made in the specific borings,
monitoring wells, and Waterloo installations at times and under conditions stated. These
data have been reviewed and interpretations have been made in the text and on the figures of
this report. However, it must be noted that temporal and spatial fluctuations in the level of
the groundwater may occur due to variations in rainfall and other factors different from
those prevailing at the time and location measurements were made.

Where quantitative laboratory testing has been conducted by an outside laboratory, GZA
has relied upon the validity of the data provided, and has not conducted an independent
laboratory evaluation of the reliability of these data.

Radiological and chemical analyses have been performed for specific parameters during
the course of this study, as summarized in the text. Additional constituents not searched
for may be present in soil and groundwater at the site.

Variations in the types and concentrations of contaminants and variations in their flow
paths may occur due to seasonal water table fluctuations, past and current plant
operational practices, the passage of time, and other factors. Should additional data
(water analyses, water elevations, subsurface deposits, plant construction and operation,
etc.) become available in the future, these data should be reviewed by GZA, and the
conclusions and recommendations presented herein modified accordingly.

This monitoring report was developed by GZA GeoEnvironmental Inc tor the exclusive
of Entergy Nuclear Northeast (Entergy) at the Indian Point Energy Center. Any use of
data or information provided in the report, by parties other than Entergy, is prohibitated
without the prior written permission of Entergy and GZA.

J:\17,000-18,990178691161619-00. MG'WORK\LTM_Reportt TABLES and APPENDICES\Appendix A - Limitations 5_1 08.docIPEC
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TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |[Client WELL ID HR-1
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) - DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 14.99 DATE 11/23/09
PSI CAPACITY 30 CASING ELEVATION (FT) 18.50
SERIAL NUMBER 11886 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 0.81
GZA ENGINEER M. Britos
ELEVATION OF MEASURING PQOINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: - FT CONNECTOR rmmrmmmmmemmees » w
GROUND ELEVATION: 14.99 FTMS.L
CASING ELEVATION: 18.50 FTMS.L
CASING ABOVE (+) OR BELOW (-) GROUND: above « A A A
DISTANCE FROM CASING TO GROUND (+ OR -): 3.50 FT GROUND_.-". :
MEASURED CABLE LENGTH - FT SURFACE ;
—
=
TIME OF MEASUREMENT: 10:05 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ v
TABLE A
DEPTH TO WATER: 17.69 FT
ACTUAL DEPTH: + 8.130 FT
THEORETICAL CABLE LENGTH: = 25.820 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  rrrrrerrerermssssssenioneeees » Q m
<< :
ELEVATION OF MEASURING POINT: 18.50 FTM.S.L.
DEPTH TO WATER: — 17.69 FT
REFERENCE ELEVATION: — 0.81 FTM.S.L.
TEST NAME: HR-1 PRESSURE .............]
LOGGING INTERVAL: 20 MIN TRANSDUCER
TEST START TIME: 10:05 HRS 3
SENSOR cerrrr "
WELL .
BOTTOM "',
...... N
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
ABEND. No connection. Pulled transducer out, cleaned, replaced batteries, reset.
GZA WELLID : HR-1
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TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |[Client WELL ID HR-1
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) - DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 14.99 DATE 11/23/09
PSI CAPACITY 30 CASING ELEVATION (FT) 18.50
SERIAL NUMBER 16593 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 0.67
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: - FT CONNECTOR e > w
GROUND ELEVATION: 14.99 FTMS.L.
CASING ELEVATION: 18.50 FTMS.L.
CASING ABOVE (+) OR BELOW (-) GROUND: above L A A .
DISTANCE FROM CASING TO GROUND (+ OR -): 3.50 FT GROUND,.-". :
MEASURED CABLE LENGTH - FT SURFACE ;
—
a
TIME OF MEASUREMENT: 9:47 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ L 4
TABLE A
DEPTH TO WATER: 17.83 FT
ACTUAL DEPTH: + 39.052 FT
THEORETICAL CABLE LENGTH: = 56.882 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  rreseresmsisssssninfoninns » Q m
<« ’
ELEVATION OF MEASURING POINT: 18.50 FTMS.L
DEPTH TO WATER: — 17.83 FT
REFERENCE ELEVATION: = 0.67 FTMS.L
TEST NAME: HR-1 #2 PRESSURE .|
LOGGING INTERVAL: 20 MIN TRANSDUCER
TEST START TIME: 9:47 HRS .
SENSOR cerrrr "
WELL
BOTTOM "',
,,,,,, N
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
Difference -0.757. Reset. Non-vented transducer. Pulled it out and cleaned it.
GZA WELLID : HR-1
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TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK [Client WELL ID -2
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 41.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 80.92 DATE 11/23/09
PS| CAPACITY 30 CASING ELEVATION (FT) 82.23
SERIAL NUMBER 11998 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 51.81
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 41.00 FT CONNECTOQR® e emeeeeeeeees > w
GROUND ELEVATION: 80.92 FTMSL.
CASING ELEVATION: 82.23 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: above __4 A A :
DISTANCE FROM CASING TO GROUND (+ OR -}: 1.31 FT GROUND, :
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 9:06 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ v
TABLE A
DEPTH TO WATER: 30.42 FT
ACTUAL DEPTH: + 8.520 FT
THEORETICAL CABLE LENGTH: = 38.940 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :f
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  reesersrresssscensnfissnees *»i A P
<< ;
ELEVATION OF MEASURING POINT: 82.23 FTMSL
DEPTH TO WATER: - 30.42 FT
REFERENCE ELEVATION: = 51.81 FTMSL
TEST NAME: I-2 PRESSURE ...
LOGGING INTERVAL: 20 MIN TRANSDUCER
TEST START TIME: 9:.06 HRS )
SENSOR corerr
WELL
BOTTOM "',
...... R
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
Difference = -0.417
GZA WELLID : -2

IPEC00224918



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK [Client WELL ID MW-41-40
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOGATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 64.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 54.87 DATE 11/10/09
PS| CAPACITY 30 CASING ELEVATION (FT) 54.13
SERIAL NUMBER 6321 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 31.75
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 40.00 FT CONNECTOQR® e emeeeeeeeees > w
GROUND ELEVATION: 54.87 FTMSL.
CASING ELEVATION: 54.13 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below __4 A A )
DISTANCE FROM CASING TO GROUND (+ OR -}: -0.74 FT GROUND, :
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 10:29 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ v
TABLE A
DEPTH TO WATER: 22.38 FT
ACTUAL DEPTH: + 15.844 FT
THEORETICAL CABLE LENGTH: = 38.224 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :f
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  reesersrresssscensnfissnees *»i A P
<< ;
ELEVATION OF MEASURING POINT: 54.13 FTMSL
DEPTH TO WATER: - 22.38 FT
REFERENCE ELEVATION: = 31.75 FTMSL
TEST NAME: MW-41-40 PRESSURE ...
LOGGING INTERVAL: 20 MIN TRANSDUCER
TEST START TIME: 10:29 HRS )
SENSOR corerr
WELL
BOTTOM "',
...... R
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
Difference = -2.194. reset.
GZA WELLID : MW-41-40

IPEC00224919



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK [Client WELL ID MW-44-87
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOGATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 105.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 93.52 DATE 11/5/09
PSI CAPACITY 30 CASING ELEVATION (FT) 93.02
SERIAL NUMBER 16108 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 35.04
GZA ENGINEER C.Benmergui
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 67.00 FT CONNECTOR® = > w
GROUND ELEVATION: 93.52 FTMS.L.
CASING ELEVATION: 93.02 FTMS.L.
CASING ABOVE (+) OR BELOW [-) GROUND: below __4 A A :
DISTANCE FROM CASING TO GROUND (+ OR -}: 0.50 FT GROUND; :
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 11:15 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ v
TABLE A
DEPTH TO WATER: 57.98 FT
ACTUAL DEPTH: + 6.542 FT
THEORETICAL CABLE LENGTH: = 64.522 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :f
IS TRANSDUCER SET TO TAKE "SURFACE” READINGS? check CABLE  reesersrresssscensnfissnees »I P
<< ;
ELEVATION OF MEASURING POINT: 93.02 FTMS.L.
DEPTH TO WATER: - 57.98 FT
REFERENCE ELEVATION: = 35.04 FTMSL
TEST NAME: MW-44-67 PRESSURE ...
LOGGING INTERVAL: 20 MIN TRANSDUCER :
TEST START TIME: 11:15 HRS ) v
SENSOR cerrrr "
WELL
BOTTOM "',
...... R
LEGEND. DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
Transducer level off by 0.371. Reset, started new test.
GZA WELLID : MW-44-67

IPEC00224920



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK [Client WELL ID MW-45-51
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOGATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 67.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 53.662 DATE 11/9/09
PSI CAPACITY 30 CASING ELEVATION (FT) 53.217
SERIAL NUMBER 16930 CASING DIAMETER (INCH) 1
STATIC GROUNDWATER TABLE ELEVATION (FT) 28.33
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 61.00 FT CONNECTOR® e > w
GROUND ELEVATION: 53.662 FTMSL.
CASING ELEVATION: 53217 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below __4 A A :
DISTANCE FROM CASING TO GROUND (+ OR -: -0.45 FT GROUND, :
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 11:39 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ v
TABLE A
DEPTH TO WATER: 24.890 FT
ACTUAL DEPTH: + 43790 FT
THEORETICAL CABLE LENGTH: = 68.680 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :f
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  reesersrresssscensnfissnees »I P
<< ;
ELEVATION OF MEASURING POINT: 53217 FTMSL
DEPTH TO WATER: - 24.89 FT
REFERENCE ELEVATION: = 28.327 FTMSL
TEST NAME: MW-45-61 PRESSURE ...
LOGGING INTERVAL: 20 MIN TRANSDUCER :
TEST START TIME: 11:39 HRS ) v
SENSOR corerr
WELL
BOTTOM "',
...... R
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUGER UNDER WATER
CL - GABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
Transducer off by -2.467. Reset
GZA WELLID : MW-45-61

IPEC00224921



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK [Client WELL ID MW-49-26
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOGATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 26.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 14,650 DATE 11/25/09
PS| CAPACITY 30 CASING ELEVATION (FT) 14171
SERIAL NUMBER 11948 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 1.28
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 26.00 FT CONNECTOQR® e emeeeeeeeees > w
GROUND ELEVATION: 14650 FTMSL.
CASING ELEVATION: 14.171 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below __4 A A )
DISTANCE FROM CASING TO GROUND (+ OR -}: -0.48 FT GROUND, :
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 10:13 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ v
TABLE A
DEPTH TO WATER: 12.89 FT
ACTUAL DEPTH: + 11.825 FT
THEORETICAL CABLE LENGTH: = 24.715 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :f
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  reesersrresssscensnfissnees *»i A P
<< ;
ELEVATION OF MEASURING POINT: 1417 FTMSL
DEPTH TO WATER: - 12.89 FT
REFERENCE ELEVATION: = 128 FTMSL
TEST NAME: MW-49-26 PRESSURE ...
LOGGING INTERVAL: 20 MIN TRANSDUCER
TEST START TIME: 10:13 HRS )
SENSOR corerr
WELL
BOTTOM "',
...... R
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
No connection. Reset.
GZA WELLID : MW-49-26

IPEC00224922



TRANSDUCER INSTALLATION LOG

GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-53-82
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJEGT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 124.70 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 70.26 DATE 11/24/09
PSI GAPACITY 30 CASING ELEVATION (FT) 69.93
SERIAL NUMBER 11897 CASING DIAMETER (INCH) 2

STATIC GROUNDWATER TABLE ELEVATION (FT) 10.45
GZA ENGINEER M. Britos

ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)

DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)

CABLE
DEPTH TO BOTTOM: 82.00 FT CONNECTOQR® e emeeeeeeeees > w
GROUND ELEVATION: 70.26 FTMSL.
CASING ELEVATION: 69.93 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below __4 A A )
DISTANCE FROM CASING TO GROUND (+ OR -): -0.33 FT GROUND P
MEASURED CABLE LENGTH: - FT SURFACE ;
= :
TIME OF MEASUREMENT: 14:30 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > N/ v
TABLE A
DEPTH TO WATER: 59.48 FT
ACTUAL DEPTH: + 22.013 FT
THEORETICAL CABLE LENGTH: = 81.493 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check ca
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  reesersrresssscensnfissnees » Q Z
< .
ELEVATION OF MEASURING POINT: 69.93 FTMSL.
DEPTH TO WATER: - 59.48 FT
REFERENCE ELEVATION: = 10.45 FTMSL.
TEST NAME: MW-53-82 PRESSURE ...
LOGGING INTERVAL: 20 MIN TRANSDUGER
TEST START TIME: 14:30 HRS .
SENSOR -
WELL
BOTTOM """,
...... R
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
Low battery power. Replaced batteries and reset. Had to pull out bladder pump in order to pull transducer.
GZA WELLID : MW-53-82

IPEC00224923



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-53-120
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJEGT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 124.70 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 70.260 DATE 11/24/09
PSI GAPACITY 30 CASING ELEVATION (FT) 70.190
SERIAL NUMBER 6097 CASING DIAMETER (INCH) 1
STATIC GROUNDWATER TABLE ELEVATION (FT) 9.96
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 120.00 FT CONNECTOR s > w
GROUND ELEVATION: 70.260 FTMSL.
CASING ELEVATION: 70.190 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below L A A .
DISTANCE FROM CASING TO GROUND (+ OR -): -0.07 FT GROUND,.-"' :
MEASURED CABLE LENGTH: - FT SURFACE ;
—
a
TIME OF MEASUREMENT: 14:18 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ L 4
TABLE A
DEPTH TO WATER: 60.23 FT
ACTUAL DEPTH: + 57.979 FT
THEORETICAL CABLE LENGTH: = 118.209 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? check o7 =T S s Rt *»i m
<« ’
ELEVATION OF MEASURING POINT: 70.190 FTM.SL.
DEPTH TO WATER: - 60.23 FT
REFERENCE ELEVATION: = 9.96 FTMSL.
TEST NAME: MW53-120 PRESSURE .|
LOGGING INTERVAL: 20 MIN TRANSDUGER
TEST START TIME: 14:19 HRS .
SENSOR corerr
WELL
BOTTOM "',
...... N
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUGER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
Replaced batteries and reset
GZA WELLID : MW-53-120

IPEC00224924



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-538-55
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 72.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 14.57 DATE 10/23/09
PS| CAPACITY 30 CASING ELEVATION (FT) 14.25
SERIAL NUMBER 5619 CASING DIAMETER (INCH) 1
STATIC GROUNDWATER TABLE ELEVATION (FT) 6.22
GZA ENGINEER A. Altieri
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 65.00 FT CONNECTOQR e > w
GROUND ELEVATION: 14.57 FTMSL
CASING ELEVATION: 14.25 FTMSL
CASING ABOVE (+) OR BELOW (-) GROUND: below L A A h
DISTANCE FROM CASING TO GROUND (+ OR -): -0.32 FT GROUND, :
MEASURED CABLE LENGTH: - FT SURFACE ;
—
o
TIME OF MEASUREMENT: 9:50 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ 4
TABLE A
DEPTH TO WATER: 8.03 FT
ACTUAL DEPTH: + 60.934 FT
THEORETICAL CABLE LENGTH: = 68.964 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :f
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check o7 =T S s Rt *»i o
<« ’
ELEVATION OF MEASURING POINT: 14.25 FTMSL.
DEPTH TO WATER: - 8.03 FT
REFERENCE ELEVATION: = 6.22 FTMSL
TEST NAME: MW-58-65 PRESSURE ...
LOGGING INTERVAL: 20 MIN TRANSDUCER
TEST START TIME: 9.51 HRS .
SENSOR corerr
WELL
BOTTOM "',
...... N
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUGER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELLID : MW-53-65

IPEC00224925



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |[Client WELL ID MW65-48
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 48.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 69.723 DATE 11/24/09
PSI CAPACITY 30 CASING ELEVATION (FT) 68.856
SERIAL NUMBER 13993 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 38.25
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 48.00 FT CONNECTOR ™ > w
GROUND ELEVATION: 69.723 FTMSL.
CASING ELEVATION: 68.856 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.867 FT GROUND, :
MEASURED CABLE LENGTH: - FT SURFACE ;
—
o
TIME OF MEASUREMENT: 15:31 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ v
TABLE A
DEPTH TO WATER: 30.61 FT
ACTUAL DEPTH: + 9.642 FT
THEORETICAL CABLE LENGTH: = 40.252 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check [o7.\=TH =S STTIRRNIRE T *»i o
<« ’
ELEVATION OF MEASURING POINT: 68.856 FTMSL.
DEPTH TO WATER: - 30.61 FT
REFERENCE ELEVATION: = 38.246 FTMSL
TEST NAME: MW65-48 PRESSURE .. ...
LOGGING INTERVAL: 20 MIN TRANSDUCER :
TEST START TIME: 15:31 HRS ) v
SENSOR corerr
WELL
BOTTOM "',
...... N
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
No test to download. Reset and start new test.
GZA WELLID : MW65-48

IPEC00224926



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID U3-C1
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOGATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) NA DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 15.003 DATE 11/24/09
PSI GAPACITY 30 CASING ELEVATION (FT) 18.060
SERIAL NUMBER 5548 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 10.15
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: NA FT CONNECTOR s > w
GROUND ELEVATION: 15.003 FTMSL.
CASING ELEVATION: 18.060 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: above L A A .
DISTANCE FROM CASING TO GROUND (+ OR -): 3.057 FT GROUND_.-". :
MEASURED CABLE LENGTH: - FT SURFACE ;
—
a
TIME OF MEASUREMENT: 11:57 HRS :
MEASUREMENT TAKEN FROM: TOC WATER > \ L 4
TABLE A
DEPTH TO WATER: 7.91 FT
ACTUAL DEPTH: + 13.830 FT
THEORETICAL CABLE LENGTH: = 21.739 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check :
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  rreveresmsisnsssisssnfieninns *»i m
<« ’
ELEVATION OF MEASURING POINT: 18.060 FTM.SL.
DEPTH TO WATER: — 7.91 FT
REFERENCE ELEVATION: = 10.151 FTMS.L
TEST NAME: U3-C1 PRESSURE .|
LOGGING INTERVAL: 20 MIN TRANSDUGER
TEST START TIME: 11.57 HRS .
SENSOR corerr
WELL
BOTTOM "',
...... N
LEGEND: DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUGER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
no connection. Replaced batteries and reset.
GZA WELLID : U3-G1

IPEC00224927
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A o 48] e )
L - J N —

— PURGE RATE:  vuuble  tgalf min)
SAMPLENG PURT .
; * PURGE METHOD: Double ¥Vabe Pump

Temp (L}

Eguipment {sed Egoipmeat Mdestiffcation 4
Y81 54 SRS Reader and 3363 Soude ! {
Latadily meler - i m.,.J

RUTES ANIF OSSRV ATIONS:

IPEC00224968



CLIENT Eaergy - SFEC
S{TE: Buwianam NY

WEATHER:  _ Toa s

WELL 1D MW Y

\: "n\(“'lh ”\) ___:{,;—_H_L‘Z ........

GZA GeoEnvironmental of Mew York
Waterloo Sampling Data Sheet
PREIIEFTT MO B0 ?-‘:16‘}2‘9’21

DATE: . R
7 SAMPLER{S): gy

GAMPLING INTERVAL (depth in ft below top of casing) TOTAL YOLUME PLRLED:

o
L 0

SAMPLENG PORT

PURGE RATE:  varable  (gal/ mun)

Woabve Pump

WATER QUALITY:

" Spc{mz
Conductivity
RT3 S

Curbiidity

N

{aefwe #

Cyele fsevomds

Frauipment Used Hauipmend Idergification #

Y31 AR5 A IPS Header ard 3561 Sonde . ) it e
tachainy neter - R S
NEYERS WND OBNRYA TS I

IPEC00224969



WELL [D: MW 3

SASFLE ID:

-

GZA G{a{s@nvimmzmﬂai of New York
Waterloo Sampling Data Sheet

CLiENE Entergy - IPEC
S1TE: Buchana, NY
WEATHER: fi by L2 G

PROJECT NQ:

$3ATER:

AAMPLER(SY

H.OQETRE9.2

TN L e 3 ity

]

ket 2o A

SAMPLING INTEZVAL idepth inn f1 befow top of casing}

10

[PV NGRS St e

SAMPLING PORT

TOTAL ¥OLUXME PURGE: {

PLIRGE RATES

PURGE METHOD:

wal

sariitle.  lga/min)

Nouble Yalve Pump

j’,lH cfﬂf :

Turbudity i
(NTUY [ETSTEE

Fouipment Used

Tyuipment Identfication 2

Y51 336 ,A\{!-‘S' Rewler and 3563 Semle

suthndioy mater

NEFEES ANE ORSERY A FIONS

IPEC00224970




WELL 1D MW 25 .

SAMPLEID: __ 04 3

GZA GeoEnvirenmental of New York
Waterloo Sampling Data Sheet

LR Entergy - 1PEC PROJECT NCH o 6t "86991
!;!TE: Suchunan, NY D M”Ef" - ‘
WEATHER ST ET T e SAMPLER{S):

§ 3P NG BTERVAL (deplh in ft betow tog of cwilng) TOTAL YOLUME FUBGED:

: 10 e
R PURGE RATE:  wgiabie  (gal/ minyg
34 {; PORT o ;
SAMPLING PURGE 23470 HOD: Dhuide Valve Pumsip

WATER QUALITY:

Spacitic
Comduciivity
1S

Turbidity
NI

Fyulpment Lised

Y1336 PS Render and 1362 Sonde

tarbidety ety

NOYEERS ARy DENFERYV A FTONS:

IPEC00224971



2
WELL Dy MW 0

SaMPLE i

GZA GeoEnvirenmental of New Yerk
Waterloo Sampling Data Sheet

CLIENT: Emergy - IPEC pRQ JECT NO:
SITE: Buhunan, N}: L DATE:

SO 5 e SAMPLER(SY:
WEATHBER: ) Ly T ey SAMPLER(SY:

SAMPLING IWEBRY AL (depsh in 1t below top of cusing) THTAL ¥(LIME PURGED:

o
R
]

o ¢

PURGE BATE:

e (gul/ wum

PURGE METHOD: Double Yalve Pump

iy g

Fayuipment Used Egunipment identification #
|¥SE 956 MPS Remder snd 3363 Snde , ’ - )
s fiduy meter T s oo covervememseis e . :

NOTES ASD OBSERV A F10OXS:

IPEC00224972



WELL D MW S o~

SAMPLEID:

GZA GeoEnvironmental of Mew York
Waterloo Sampling Data Sheet

CLIENT: Eatergy - IPEC
SiTE: Buchaftan, NY_A . .
HEATHER: AP

PROECT RO
DATE:
SANPLERIS)K

DEA 1786992

3 MPLING PTERY AL idepih in P below top of uesing)

4]

SAMPLING PORT

i e s

TOTAL VOLUME PURGED:

PURCE RATE:  wulable igal/mind

PURGE METHUD: Pouble Vaive Pump

WALER QUALITY:

Daygend

Laynipment Used

Fugripment Identification #

ity et

SAXTES AND OHSERY LTTONS:

IPEC00224973




WELL (DL
GZA GeoEnvironmental of New York o =10
Low-Flow Sampling Data Sheet

CLIENT: Entergy - PLEC PROJECT NO: R ¥ 369 92
SITE: Buchanan, NY
WEATHER:

EAC |
Y

nnnans {.m

1

Y T

YT op

. . : Fguipment
Fepipruent Used : p o
teniification #

Y 51 536 MPS Reader and 3503 Sunde

oy
e
T BIGICT oo ettt NN . taad
*Ll'f‘ ey rmefer CARRER SR SCy |

NOTES ANB OBSERVATIONS: Fostat

Evadune purand
o Pregth o A ater D TWh e irsiments i givers o Bond Tnoosisfoof casisy,

[T T Eden i Vg spaina EDN G0 .1 SUTRFT RTINS RIS

IPEC00224974



CLIENT: Eagtergy - IPEC
SITE: Buchagan. NY
WEATHER:

- SAMPLER(S): Fag s 7
PLUMP DEPTH: ara 9! "

WATER U ALITY: YW s Tosdocer Achuad Depth

H

imin

T .
HERERLS g

................................................

Espsipment Lised Eyuipsment
¥

¥ 51 536 MPS Reader and 9363 Sonde ' a— S L -

Flow sreier ‘
—- - - 1t

purnidiby metet

Pl volame purged ol

v b Yeat Toony o of Casing,

w{rTEy 3aly QBSERYATIONS:

TR IR A

i et Bt aliun R e div el g et e

o d
L %

IPEC00224975



CLif N,
={TE:
WEATHER:

Emergy - IFEC

Madified Traditional Purge
Sampling Data Sheet
PROJECT NO:

DATE:
RAMPLERSY

WATER COLUMN HEIGHT (ft)

- R

= LT (3

Well Linywetes: E "
fi

¥R rrrw - Water {olusn delght - SDultintiers
H <)4“ H
GALLOSS 0F WATER PER WELL VOLUME: 3 s
Y2 5
Waner Column Heighe 75 L2 % " wa

§¥5 Y olume

) X L o
Designed Purge Yolume 4
FOTAL VOLUME PURGED: - il
TER OUALITY: FR R
[EIIECN

Eeuipment Used

Egnipaen

¢oaad IAAA Sande

tdentification #

turhidiry gweier

S anE R Y ATIONS:

il to Water (YT W mensurendnbs wie yiven in feor om iop of Caiing.

Ciptgndwater Clovation qmasgements e e wlovt s,

IPEC00224976



-,

G7ZA GeoEnvironmental of New York WU;;‘PRHE’ kg
. % g - o, 8 5;‘%1 a_: . .:.‘) e
Maodified Traditional Purge Rl
Sampling Data Sheet

CLENT:  Emergy - IPEC PROJECT NO, (1.001 786991
SHE: Buchanuan. NY DATE: [ ;
'%:\; i'f.is;i‘ HER o ’7\ ) »,:; : \ x § SA?"‘IF{,F,R(‘))‘

W ATER COLUMN HEIGHT (v o e ' Well Giamwtes:
< AT I A

ey AN N
LR W fi

e

OoTR TW _ W ber Calumn Helght Gumeter

GALLIINS DF WATER PER s ELL YO LME:

i 7 gal

Weld % rdume

pil

) ol

ey N
g SRt T

Fquipment
{dentification #

mindity meter

SOVTES ANTE OGRMERYATIONS:
; Orah v Water (DFW mgisuierients i aven w deet From top of wasing,.

RN

. P . p S T T TR PRNPRP N |
Cirovndsater Thevatien mossdremsiis alv given el el

IPEC00224977



CLIENT:  Entergy - {PEC
TR B hanam. f*j“‘\'.'

GZ2A GeoEnvirom

eotal of New Yurk
Low-Flow Sampling Duta Sheet

PROJECT NO:
DATE:
SAMPLER(S):
PUMP DEPTH:

SAMPLE D Cf{p

LR

Equipment Used

) q"u ipment
fdentification #

Fhow mener

Dy al 356 MPS Rewder and 2363 Somle

SEFPES AN GESERYATION:

TV e g oo s e

| ::.‘;"Eh aikd

: [,
lreins b Bt

IPEC00224978

e pr e ge it e ot fest ki

Totad volume pargest f o787

4

s T o ol Camiiy




Ent
B

DATE:

SAMPLER(S):
PP DERPTH:

GZA GesEnvironmental of Mew York
Low-Flow Sampling Data Sheet
PROJECT NO:

ft

neer Adtad Depth

Tipe

otf

Sien F e
Ploee Rigle

i23thry

Fauipnrent Used

Fryutpment

!

Ve WPS Reader and 1303 Soude

Ldentification #

Fhyw merer

inerhiddy uwier

SOTES AN UBSEBYVATIONS:

Mepiy srad Drepth oy Wiler D) UW s eanie 8 U ie oo i

Uity ater Bleyaivn piosseplienls gl g NIRRT N

IPEC00224979

o wopad o

Totab soume purged




GZA GeoEnvironmental of New York
Low-Flow Sampling Data Sheet

PROJECT NO:
— DATE:

CLIENT:
51TE:

Entergy - IPEC

. A Y
Buh oY

i

WELL 1D
SAMPLE (B £ 140

317865992

WEATHER:

AL T

SAMPLER(S)

PLINP DEFTH:

WATER GUALITY:

D8 - Aot Dapith

3D 577

Tomp

4]

DI

K3

i

Fhow Rawe
{3

MNoges

Fautpment Used

KiES chdcf dad 3563 Sonde

Pl meler

rorkadity meter

ST EN AND ORSERY ATHONS:

N el e e ot caang

AT F IR TR T T s i Hee

P

IPEC00224980

Total voimme purged

wal




GZA GeoEnvironmental of Mew York

Low-Flow Sampling Data Sheet
CLIENT:
SITE:
WEATHER;

Entergy - IPEC
Buchanan. NY

PROIECT NO:
. DATE:

B31.001

WELL IDf"# 4
SAMPLE D

7869 .92

N

SAMPLER(SY

PUMP DEPTH:

WATER (UALITYY

hicer Antusl Deob

JEE ¥
Eﬂ}:‘ I '
ixlid

sk

Equipment Used

Fauipment

Sag S Reader and 3583 Sonde

fdentificution #

4

Fliw threlee

3

vi

adrty retey

SOTES ASD GRYERY ATIONS:

Dpeh arxd Prepth e Water PPN ety are gived g feet frisg fop of

i e - e 1y G H
Clpunadsy et B0 albae Mwasarerme IS e peven i e el

IPEC00224981




WELL ID: MW _

SAMPLEID: __ QT

GZA GeoEnvironmental of Yew Yurk
Waterloo Sampling Data Sheet

CLIENT: Entergy - PEC PROJECT SCx RGO 72692 1
SITE: Fucharpn, NY i ) DALE: s ;;

EATHER: Clocd o= SAMPLER(S): e
WEATHER: {10 { &

< 7
&)

SAMPLING INTERV AL (depths in 1t helow bup of casing) TOTSL VOLUME PURGED:

e N
e L
e [ IS
PRI 0 G
______ i

PURGE RATH:

FURGE M ETHOM

Preped Yihane

i Purbahity § Dreive Press
§ ipst)d

Fguipment Used fguipment identification #
13

NEPTES sy Y (IO

IPEC00224982



WELL ID. MW .-

y

S

SaMPLEDy: o |

GZA GepEnvironmental of New York
Waterlos Sampling Dats Sheet
CLIENT- Zawergy - IPEC PROJECT NG: 01001 :Fafsqfis ,
CLIENT: o

s
SITE Huchanan, NY " ‘D.M‘E: ‘ i i & :
wEARER:  (lundy S S SAMPLER(Sy:

SAMPLING INTERY AL (depth in A below top f uslng) TOTAL MULUME PURGED:

—

PURGE RATE:  «yidde ozl mind

PURGE METHOI: Duuble ¥aive Pump

Drive Press
L8y

{tsaoived

Dhomen gty

e
3k L)

i e Y T T o n e £t A AL A i e T e
W S

AL ER N0 HRE E Y TR

IPEC00224983



WELLID: mw 87

SAMPLE D, O

G7ZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet
LIENT: Entergy - IPEC . }_’ROIE(:'I’ Ny,
TE: Sachanan, WY c T 2ATE,

EATHER: A

D SAMPLER(S
il

AMPLING INTERVAL (depth in Tt below top of cusing) TOTAL $OHLUME PURGED:

wr

e

PURGE 83

Lol / ming
AMPLING PORT —
! - PURGE SIETHEOGD: Double Vaive Pump

Prinsabved . ) Turhidity
. 2 R el
Oaygen 1gh ' ENT
.
5
SO URNUTUN SSRGS OO SV SEUOVUUOTPIUTOPRSUNUS WUTTOSOTIOUTION: SYOTUUOU S FUE ROV SO

Equipmeni Used

P i A
i S TR
madity meter A

FIES AND UBSERY ATIONS:

IPEC00224984



WELLID: MW 1

SAMPLE Iy

GZA GeoEnvirenmental of New York
Watertoo Sampling Data Sheet

ENT Faorgy - PEC PROJECT NO: DL Tri
H : Buchaman, NY o o .IJ,.\T}’V{- b e
EATHEER: L TR T e 2 -

PLERIS Y

P ING INTERY AL depth in 1t below top of casiog FOTAL VOLUSME PURGED:

RN ©

PURGE RATE:  vagighle  fgal g

PURGE METH3BD: Double Valve Purng

Deved/Vent D
Cycle dseeomaln:

maily mer
L AL

YEES AND A3

IPEC00224985



WELL ID: MWe L -« o

SAMPLE 1D __

GZA GeoEnvironmental of New York
Waterloo Mampling Data Sheet
Eniergy - IPEC

SETE: Buchanae, NY
WEATHER: e A .

¥ 4
595 zal

SAMPLING $NTERVAL idepth in ft below top of casing} TOTAL VOLUME PLRGED:

PURGE RATE: ¢

igal /mind

PURGE METHOD

vy Purmg

sy
Onygen ol

(%10

| S W
- &
Equipment Used Epnipint Ldentiiioasion 8
cader ang 3300 Sende

NOYTES anh oBsERVAFIONS:

IPEC00224986



WELL )Y MW |

SAMPLEID: | :

GZA GeoEnvironmental of New York
Waterloo Sumpling Data Sheet

4 Emergy - IPEC
SiTE: Ruchanan, NY . :
WEATHER: N TR W DL 2 R B

PROJECT NO:
RSN
SAMPLERS)

SAMPLING INTERYAL (depth in Fe bedow top of sasing)

0

TOTAL yOLUME PUBGED:

PURGE AATE:

Dle (£ miag

FUBRGE METHOH Double Valve Pump

S Conduchivily

...... ST q ijc\,‘.FIIC T

oH  (SU G B

il

(NY%113)

et et ¢

Fopapirent sed

1w ST S5a MPS Resder dd 33A3 Semle

Hry meted

i FER NI OBSERYATIONS:

IPEC00224987



GZA GeoEnvironmental of Mew York
Low-Flow Sampling Datu Sheet

CLIENT.  Entergy - [PEC
SITE: Buchunan, NY
WEATHER: { Vo od

PROJECT NG
DATE:
SAMPLER(Sy.

PLMP DEFTH:

01.001 73699

WELL DY -0

SAMPLE D i 1

2 .
s ©2
1407
k3

it

WATER QUALITY: .

IRER

Teansducer Actusd Depth 3y -

THne VS

Temp

ik

Ougen | 00

ISt

i

s bossss s

U SRS

Frguipm ent

tdentification #

law rmgler

turhadity mmeler

SOYTES AND OHSERVATIONS:

or s P DWW E s e menta are g en i teet fram bop od usdng

Cpenpds ader Blevanem mepsiae e i are ghoen i it ial,

IPEC00224988



Modified Traditional Purge
Sampling Data Sheet

CLIENT: Entergy - IPEC PRO;E(?'}" N
SITE: Buchaman, NY ,DATE: o
WEATHER: fa 36 oed N g0 SAMPLER S

{4 118)) a‘%{')‘) ‘)’

WATER COLUMN ?ﬂil(iﬁ'f i1y

- 31 ey

DTH DTW Water Columa Height

GALLONS OF WATER PER WELL YOLUME:

s S g U ot
Warer Coturnn Helght 77 i 5 L e L

Weil Diswwder:

fl

PHuraser

Multiphiers

ERERE

o

£ 163

1653

X 1.5 = ) K ) wad

De:aigncd Purge Volume

TOTAL VOLUME PURGED:

Well Vodume

s

sl

¥ 3‘ Y §~ ¥ Ql ALIIY DYw =

Eqguipravat Used

Fogud prsent

Ideniificution ¥

Y ‘1! 356 MPS Reader and 53A3 ?L e

i(} TES AND GBSERVATIONS:
Jepth fo Waler FIVTSV Y et LrCITHATES G0 £1ven el Fewt Fam fop of S,

Gironnduwater Floyating meavueieents e 2iven in feel el

IPEC00224989



GZA GeoEnvirosnmoental of New York

Ermergy - PEC
Fuvhanw, MY
HER g o i

CLIENT:
SEVE!
wEAT

Low-Flow Sampling Duta Sheet

HAMPLER(SY

PP DEPTH:

WATER UALITY:

[y oy

g

RN £t

ey Aatioal Depth i "’74"\1 %L

ol g

Eriubmnent Leed

SRRV

Eiuipment

_identification #

&

Y51 536 MPS Reader sid 5361 Spnde

aabidity meger

NOTES a5D OBSERYVATHONS:

spely and Popti 1

e

ipennd

IPEC00224990

whaatier Fleyudion moessafg e

Fotah solinge purgend 40 1
o VTN I MR ATE e i el FEoR T o Casing.

ared aten i et i




Eutergy - IPEC
Buchanan, NY

CLIENT:
STE:

GZA GepEnvironmental of New York
Low-Flow Sampling Data Sheet

WEATHER: g5 0. Coom 2l J05

PROJECT NI
BATE:
SAMPLERS )

PUNP DEPTH:

IHD01786Y D2

]

i
T ?

fr

WATER QUALITY:

P ’; <,

Teamaduoer Aonsal Dopth {1 B

ERE R
cuat Deph

Fomp

S

EICRRIEN

oy Ay

b

Fuuipment Lsad

TSI 556 MPS Reader amf 5363 Sonde

sabadily meter

NOTES AN OESERVATIONS:

Preguh and

Forad volme

Depth s Waier  BTWE mvasrdiients aie ihen m Yowt ron dep o Casting

Crregndwader Eles ulim muast ity (e disunl s feot sl

IPEC00224991

1

npgzeed




GZA GeoEnvironmental of New York
Low-Flow Sampling Data Sheet

PROJECT NG

Fatergy - IPEC
GATE:

Buchanun, NY

CLIENT:

WELL 1D
SAMPLE {D:_;:

011017869 92

Auy

]

SITE:

WEATHER SAMPLER(SH:

La

\,.‘

1

5 ‘J\)“‘! s fﬁ‘-} Ty
b3 F

PUMP DEPTH:

It

o3

N3

{Hrved Ve |

Lirve

PR pEN

o

-~
S R

-
0 H U Y U O AN P S
S B e L e

Eguipment Used

Fapsipment

fdentification #

Y3 336 APS Reader and 3363 Suade

“

2

b

v o 3

L7

(2=

bty nginy

SOTVES %85 CGBSERY A THONS: Tetst »elun

Prepty tnd Dupth o Wates VIFTW s ssnpelents st 2en an fees from op of casag.

4o for I i | BTN Y LBt et el

IPEC00224992

e purged




GZA GeoEnvironmental of New York WELLD:
etk e et 8 Xy SAMPLE ID:_{s
Meodified Traditionad Purge

Sampling Data Sheet

PROJECT NO: 01.0017869.92
DATE: lslot

= SAMPLER(S» O R
1

CLIENT: Entergy - [PEC
SITE: Et‘acbfmarz. NY
WEATHER: £ ‘oo .0

fl

Weit Diameder: in
it

WATER COLUMN HEE(H_'ET ity

DTW Witer Uty Helgld

3.

Well Vildume

g
A i3 = Soa e gal

Dhesipnud Purge Valume
TOTAL VOLUAE PURGED: s}

WATER LIALITY: IR = L
T e S SRR TV S
LW ot gy Notes

Fquipment

identification #
Y51 336 MPS Reader and 5363 Sonde | 5
) ) d s I R

Eauipment Used

neghidily meier

NOFEHS AND QBSERVATIOMS:

2, ; Wi meastifss

5 IR

wopiven kel Baan for of canng,

S T gy

IPEC00224993



GZA GeoEnvironmental of New York
Muodified Traditional Purge
Sampling Data Sheet

CLIEKT:  Enmtergy - IFEC PROJECT NO- 0140 786997
STTR: Auchanan, NY DATE: R
WEATHER: o i by 00002 SAMPLERS): e

Well Blarator:

s K |
Water Colwnn Heipht Disvites “’57“333{5??{-?‘&»

t T
51

WATER COLUMN HEIGHT (f "

iy

18

i1

2
3

' e d .
= L gal

Wall Yolume

i .' sl
v Mot
o . Fquipment
Fygaiprent Used  Byuipms H |
fdentification #

th te Water (1T S megsuremsite aie given in feed fropriap of Goug,

Croundsatior Bleyatsn e fremenls are ghvef i i i

IPEC00224994



GZA GeoEnvironmental of New York WELL DU 20y
T TP SAMPLE ID: (%
Madified Traditional Purge

Sampling Data Sheet

LIS

CHIENT: Entergy - HEC PROJECT NO: HERES
SYTH: Biwchanan, NY . DATE:
WEATHER: ¥ Damsaania JAREY SAMPLERIS):

s

e T Ty g Yy i - Wy iz er e 3]
WATER Lﬁﬁi.ﬁ»i?’e: iff.lﬁHT {1 : ) o . ; :Lll Diapoeter 0

2k,

L B
e

B oW Water Cotumn Height

Sultiglisrs

By
wi

CALLONS OF WATER PER WELL YOLUME:

X :‘3‘1 ¥
el Volume

pal

FOTAL VOLUME PURGED: 5, 5 gai

ey oy
o s

uiinctigy

(NTLH

g

Ejt}UipYHEIBf T

Eaatgenent Lsed N .
1 _ {dentification #

 4g AT Reder wd 3363 Sonde ) ’ S

surbndily meter o . b e

WEFTEE A GREERVATHIND:
[epth apd Brogth o Woer COTW p measuremeats are givesoin Feet fromong of casag

Lirostsdwater Elerstinon mesorementy are ghven in feet ol

IPEC00224995




i

GZA GeoEnvironmental of New York W E{\ §~ g fo'iili-ﬁ:i__’“
Modified Traditional Purge i -
Sampling Data Sheet

CLIENT:  Enpergy - (PEC PROJECT NO: D100 7869, m
SITE: Buchanan. ¥Y QA‘I’E: » TR NITE
WEATHER: Ty s o] To b o EAMPLER(S G . B vy

Well Biameter: n
- i R
= RN fr
Water Colurnn Height Prizmwter | Multipiiery
i ] 1631

- i

0,653

Water Cotuinn Height ,i”;,. _____ 1L x AR = ] i
%‘Zz}npher

22D

s L

Dresigned Porge Yolome
TOTal VLUME FURGED: yal

WATER QUALITY:  BTW s e At Depi
’ TR | e, SpeciinT T iREs

- Notes
sah reptn

vk

Feguipment
’ 7 ) tdentification #
‘,‘5'1 556 MPS Reader and 5561 Soade ] “ , ot

Fuuipment Used

vty meter ] S

NOTES AND GHSERYATHINS:
St Woater 1UWY mciavments &g given n fuet Trom top of casing,

i \ru.: Al £

Giiopnadvites P varion moasgiemaonts A goven i Tirel i,

IPEC00224996




TR EEORRRGTIENT A4, OF NEW YORK |cert '
440 5N TH AVENUE, 18th FLOOR .

YORK, NEW YORK 10001

TS AND BMNGINEERS

PEITARLCITY

SEHBIAL NLMBER
DASIMNG [HABETER itNGH)

DEPTH TO WATER + ACTUAL DEPTH = CADLE LENGTH {it sanagucer i funclioning progerty)

~ASIKE ABQYE {+) OF AELOW [) GROUND:
SR TANCE FROM CASING TO GAGUND {+ 08 %
MEASURED CABRE LENGTH:

ELEVATKIN OF MEASURING POINT:
CEPTH 1132 WATER:
REFERERCE ELEVATION:

LHME OF MEASUREMENT:
MEASUREMENT TAKEN FROM:

DEPTH TO WATER:
ACTUAL DEFTH:
THEGQRETICAL CABLE LENGTH:

: HAYE CLOCKS BEEN SYHC HAONIIED?
1% TRANSDUCER 3ET TO TAKE CSURFACE™ READINGET

TEST NAME:
LOGGING iNTERVAL
TEST START THEE:

oaTUM
DATE

ELEVATION OF MEASURING POINT - DEPTH TQ WATER » ARFERENCE ELEVATION (WATER TABLE ELEVATION}

CHBLE
CONNECTOH

E
TIRCHING S
SUREAGE

."‘JATEH P PN
TASLE

CABEE dreeeemieevain O YO

e e
RLIES

BOTTOM

_,,,,..L@.A.,,Q)g,ﬁ.....

SOTTINM OF WELL
DEFTM OF TRAMGOUCER UsGER WNATER

SN TH FROCM SENGDE 1D GO R SR A

PP R ARG

>

GzA

.
P
s

Lwr

IPEC00224997



G7A GeoEnviroumental of New York WELLID:
Modified Traditional Porge

CLIENT: Entergy - IPEC
SITE: Buchunan, NY

SAMPLE 1D,

Sampling Data Sheet

WESTHER o iigeegd,  Byvey

PROJECT NO: 01,001 7869.92
3.3:‘51}32 ; ; j l""f:;""'.;_

el

AAMPLER(S) R AT TR

WATER COLUAN BEIGHT ()
¥ g5 1

..r.rv—.m;;..iilm.

nrs

e T =

DTW

GALLONS OF WATER PER WELL VOLUNE:

Waster Cotumn Height 1 -ig“fb

X {‘ } L <4

Muitiplier

S S O Y

Well Digmweter: :i ) in

L5 ey A

Water Coluran Height L Dlameser ,>«§x:£ii;)ii<:f‘fﬁ

i

BEE2T

2 3163

: ;LA\L 3 ) gl
Well Yolume

2al

Doxigaed Parge Yolume

WATER {RIALITY:

Wishane

Fouipment Deed

Eqguipment

VS 556 MPS Reuder and $563 Sonde

isi&;:u'iﬁcmian #

surhidity metes

NOEES AND OBSERVATIONS:

IPEC00224998



G7A GeoEnvirommental of New York WELL DO L
. o eaz , , SAMPLE ;4
Muodified Traditional Purge
Sampling Data Sheet
COENT:  Ensergy - PEC PROJECT NO; 01001 786692

SITE: Fuchanan, MY DaTE:
WEATHFR: i iy F MPELBRS):

o Well Biannter: { 5
- "'\ e,
L2

SLINE ST f

DTH TTpTw : Water Colump Height Parneter | Multinifers

S COLCM % HEIGHT ()

{

2 B 1h%

e ‘ 0.653
= " Yo

Woll Volume

PR

Muttipfier

[ECTPRRIISVVAEN

: LS .
Designed Purge Yehume

TOTAL VOLUME PURGED: P "1y

PR

Fgnipment
, Sdentification #
Y8 536 MPS Reader and 5563 Sonde , , ) 2

Vuoipment Lsed
it

i I T
tartndiy meter R

NETEES AND OBSERYATIONS:

TW oy measursients are given in leed from top of caang.

spah g

Crrouadwater FBlevalio masporements ie o @ feet sl

IPEC00224999



GZA GeoEnvironmmental of New York
Low-Flow Sampling Data Sheet

CLIENT:  Entergy - IPEC
SITE: Byehanan, NY
WEATHER: oy 4 \i;ﬁ Ly B

iA

PROJECT NO:
DATE:
SAMPLER(S)
PUMP DEPTH:

WELL ID: 44
SAMPLE 1D

Liled it

CHEE

PRI

Equipment Used

i Identification #

Fepipment

v o 558 MPY Reader ang 5361 Sorude

tarbuadity meter

NOTES AN DBSRERY RTINS

Taral velume puezed

Prepin and Degin e Woaler s DD W et i W tien i feet et o of ©asiey,

Lpsrnadie el i Calbod] stwanar Crnw iy e e v fent sl

IPEC00225000




WELL {D: s 41 - 42
- . , SAMPLE ID: 31X
GZA GeoEnvironmental of New York LK
Low-Flow Sampling Data Sheet
CLIENT:  Entergy - IPEC PROJECT NO: 01.0017869.92
SITE: Buchanan, &Y DATE: R Y it 5
Spaninid e T SAMPLER(SY: AT
- FUMP IHFTHL ft

franngducer A

T¥EW =

WATER QUALITY:

VW e

4

Teyap

5
* Sy

i It : Fisdpgnrnt
fguipmsst Bed | iwi wnt
- igentifieation #
Y51 9 MPS Rener and 2367 Sutsde L

Plow ngier , |

turbedity meter

i 5 L

oot

s YTES 3l (K SERYATIHONG:

and Doty no W aer s [P W measireinents chve i ot Iam o of Casiay

ARG

anbfomeiidon

frocgmdaiet Dot iing

IPEC00225001



WELL D jag -

\ , SAMPLE D 2 &
GZA GeoEnvironmental of MNew York A

Low-Flow Sampling Data Sheet

CLIENT:  Entergy - IPEC
S{TE: Buchacan. NY ‘ ~
WEATHER: awspird, 2 5 X

5 el

3 ." B iPi ERl‘i)

FLIME

\vui

WATER BUALITY 7

YW o
Agtuat Dopth

FREe

. low Rare
CIEEP

Equipment
fiip nﬁniuun#

"

¥R 355 MFS Reader

{low meter

Sity roeler

\US“ SN ORSERVATHONS:
i hon Woarer

IPEC00225002

TV e

Totad vibume purped s,

e i el Proe Lo oF o

o3l feet st



WELL 1D L4070 i
GZA GeoEnvironmental of New York  MFED Lo
Lew-Flow Sampling Data Sheet
CLIENT:  Entergy - IPEC PROJECT NO: 5001 7869.92

SITE: Buchanan. NY
WEATHER. ¢ 7o

i s

WATER QUALITY SHRUC T R Tramsdueer Actuzl Depth

Specity § Dasselved i
o g -
RN AL CRY My
s \;
&
Fyuipment Used Eyuipment
o Blentifivation #

ST 25 MPS ety s 2060 fonde
Payw meter o L
corbidity meter

N .

§AND OBSERVATIONS: Toazd vitume prurgesd

sf Thenth s Woarer (LY TW o meassrements aie e teel from op of Casing
_ My of Cln g

el ater By atien medsureitnty G1g gisvn ia feet wiad,

IPEC00225003



WELL 1D b ¢ G
GZA GeoEnvironmental of New York > HHEDLal
Low-Flow Sampling Data Sheet
CLIENT:  Estergy - IPEC PROJECT NO: 01001 7869.92

SITE: fBuchumm, NY DATE: i i

WEATHER, i 5 7 e e
- PUMP DEFTH:

WATER $UALITY YW

sdueer Actoat Peptn 0y

Ay | Tl stow
151 §oaNTL iy

fyuipment
Ilentification #

Equipment L

‘i”.; 154 LIPS Remder aml ‘i‘fﬂ Seande

flow meer

[rtadity weser

NEFTES SA0 URSEREY ATHONSG:

Fotal volume purged - { JRY:
g aed Depth Wter cDVTWE measpreme s 208 g On B Sedt TRim o

S S

RIS ERT TN

Fipotrmdsater Blovaliet s dSe e iEs ae given s HRIEN
5 DS N .

IPEC00225004



GZA GeoFnvironmental of New York

CLIENT:  Entergy - IPEC
SITE: Buchinan, NY
WEATHER: Sy ¢

WELLID:
3A4MPLE 1D:

fow-Flow sampling Data Sheet

PRGIECT NO:
DATE:
SANMPLER!

Sy e _
TH: 1

o
1545y

Fipapmernt Tsed

f'.f-i.;ul";;;;i:‘fﬂ!

5] 356 MPS Reader aind 35673 Sinde
L

3

Ldentifionting # J
i

fmrbidity meter

S FES UNE GRNERY VTR

tivpth skt

Ciromudinearet Elecitan siesureine bty are xher SRS

IPEC00225005

Fored vodume purged

Cepth Woater DT § e asurcie i e b i BeeCFeom top e g,



ot

Slodified Traditional Purge
Sampling Data Shegt

CLIENT: Entergy - IPEC PROJECT NO» o 00) 7969.92
SITE: Buchanan, NY . DATE: - “

WEATHER: 28t a1 B s2i 1 SAMPLERISY: LAsle

e T LA HETLHT (D) o o Well Dinsmeter: SV RO

o frd i

i Z’\. -
(93353

Water Uelumn Helght | Dlusneter 3 staltiptiers

H [SXEEE!
€ ALLEANS OF WATER PER WELL YOLUME: : i

= 4 }.fnll

Wl Volume

.

o e ) sal
Dresigssad Purge Yolume

450 3L VOLUME PURGED: S

i(*!(‘]\

NI
IR

fpH o SLhE ORE

A

Fouipment
o Ldentification #
VRS54 MPS Reader and 2561 Sunde ;

Eruipment Used

s . R ? ':‘\{.':--f
ey ety . ERSST I T

NOTES AND OBSERVATIONS:

1 It

11 W ) preds eI Bre Iven et fron ep el vasing,

Gheimadw ey Flevating mewtrenonts ae ghenn feet

IPEC00225006



Enesgy - FEC
Buchanan, NY

CLIENT
SITE:
Wi PHER:

]
e ¢

WELLID: MW 27 - %

SAMPLE . il

LA Gesﬁxwimnmmmi of New York
Waterloo Sampling Data Sheat

o
A0,

FROJECT NOu
DATE:
SAMPLERLS):

01 001725992
Y i

TOTAL VOLUME PURGED:

PURGE RATE:  varishie

sgal { miny

PLRCGE METHOD: fmivie Yaive Pump

e
e L
WATER QULITY:
‘ Fupgent ¥ o e L's,"""”"llv.m SR SUh ORP TL.:h;d:t} . D,;:, <=< | L:mt? P‘r_c:ssmc
% ) E Oaygen ».ngi) N Cyeie inpoonsdyd ipst)

Equipment Used

Eguipment Meiification #

¥ 51 $56 MPS Reader ind 3561 Sunde

Lug gty metdt

SOTER ANDOBSFRVATIOMNE:

IPEC00225007




WELL ID: MW 57

SAMPLEID: Ui

GZA GeoEnvironmentai of New York
Waterloo Sampling Data Sheel

CLEENT. Euergy (PEC
STTE: Buwhanan, MY
WEATHER: :

PROJECT NO: 111,001 7%69.92
DATE: et
SAMPLER{SY:

SAMPLING INTERVAL (depth in £t below sop of casing)

(g 2}
02 N\{“:. W

SAMPLING PORT

TOTAL YOLUME PURGED: oy
- £
2 ‘,”f > gai

PURGE RATE:  ariablg  1gal/ min)

PURGE METHOS: Double Vilve Pumg

b 4 8 PSR TS

Spocific

Tire Femp 3 | Conductivigy

Yot Drjve Pressure

%

s SRS 33 CRP

i o 1 oresnded ¢
o Slem) Upichy tomosadys {psi}
i
i H
7 :
T f

Eguipment {sed

Fauipment Identification #

S S5 MPS Ronder s 3563 donde

ushuliny awler

SOTRES Wb ORSFRV A THINS:

IPEC00225008



WELLID: MW

SAMPLE 1D:

GZA Gwi@mémnmmtai of New York
Waterloo Sampling Data Sheet

CLIENT: Entergy - IPEC
SITE: Buchanan, "ﬂ"{ )
WEATHER; {

PROJECT MO 3.
DATE:

GAKPLER(SY

GAMPLING (NTERY AL (depth in 11 below top of casing)

oot B Hinm

SAMPLING FORY

1o Pidg i

A At

TOTAL VOLUNME PURGED:

PURGE RATE:  vartable  {gal/ min)

FURGE METHOD: Double Valve Punp

R

Gagy

Foguipment Used Pawipment deatification ¥
Y51 356 MPS Rewder amd 5560 Sonde i
T hndgy sneter . oy - ;

NOVFS o ORSERY XTROING:

IPEC00225009



WELL D MW

SAMPLE iy ot

GZA Gmiﬁlmimnmexam% of New York
Waterloo Sampling Data Sheet

CLIENT: Entergy - PEC
SATE: Buchanan. NY . :
HEATHER: %A 4. Brcieh

PROJECT fde

; 01001756997
CATE: i

SAMPLERSE

%4441 NG INTERVAL (depth in ft below top of caslng)

% A o I

% 3 MPLING PORY

TOTAL VOLUME FURGED:

gal

PURCE BATE:  yidble

{gat fminy

FURGE METHOD: Double Valve Pomp

SWATER DUALITY:

ad .
S

Slondusn
BREY e

Dimygen ogfl

Dissaiverd

_ faiverN ont
R o

Cyele fvenondsy

Dirtve Pressyse

1psi)

ey

e

i

1

M b

: {
e

Eguipment Used

Enuipment Identification #

Y31 555 \PS Reader ind 156 Sende

i

veshpdiey aneter

SOTES SN OBSERY A TIONE:

IPEC00225010



WELL D MW

SAMPLE [D: |

GZA Geaﬁlnvimnmenm} of Mew York
Waterloo Sarmpling Data Sheet

Entergy - IPEC
Buchaman, NY
STCTISE BRSO T S

CLiENT:
SITE:
WEATHER:

PROJECT NO: 1 8617869,
DATE: 51
SAMPLER(S):

A PLING [NTERVAL (depth o 1t below top of caslng)

Y

3 L.

TOTAL YOLUME FURGED:

PURGE HaVE:  napaile  caet/ mim

PLRGE METHOD: Pouble Valve Pump

Ulisseivead
Uk ygen it

Dinve Pressure
iput}

S LS - {3 Varg
ek i R £

Llycie s ooy’

,,,,,,,,,,,,,,,,,,

Fanipment Used Fopdpme ot (dentification #
¥ $1 356 MPS Render and 3361 Sonde "
surkul ity meter - - i ] /

SUOTES anE CHNERYATHING:

IPEC00225011



CLIENT:
S{TR:

Emergy - IPEC
Buctianan, NY

WEATHER: o ot by o Liandidd

WELL HD: MW 20 . {70

SAMPLE ID: it

GZA GeoEnvironmental of New York
Waterloo Sumpling Data Sheet

PROJECT NOr

DATE:

SAMPLERS)

0101785992
¥ 3 el »;"v’..g"j

SAMPLING INTERVAL idepth in & bxlow top of casing)

TOTAL YOLUME PURCED:

z.

38
PURGE RATE:  wanable  igal! mun)
PURGE METHOD: Duuble Valve Pump
Lhssdved Turbidity Pove/Vent | Dirive Pressuse
i pH 480 QRP e 1 .
Do ygen ot P ‘ (N Cycle (seconds) {psi}
o 3 ‘o oy

¥quipment Used

Equipment [dentiflcation ¥

Hurbndity roeter

NOGTEN o) GRSTRY a THIRS:

IPEC00225012

!




WELL

- . , , SAMPL

GZA GeoEnvironmental of New York
Low-Flow Sampling Data Sheet

CLIENT:  Entergy - IPEC PROVECT NO: 03 017869 92
SITE: Suhansn., NY - DATE: §1 7z 4y

WEATHER: DU oAS, ok SAMPLERI(S): oS :
; PUME DEPTH: ft

WATFR QUALITY:

-

v P
e s
.................. o oo
e i  —
STTURUOUEPRV m v

. , T wmsnme
Fauipment {sed upment

Ldentification ¥
vl 536 VPSS Header and f?f“f‘.i‘ ﬁt}”f!‘-‘ i

turbuhity meter

LOPEA D OBSERY AFIONS:

Portad vohe puraad
aely sl Dyepii e Water s WG e

perinents ary e e foet fosty oo of un

Cirenp i ader Bl ationt e dsnreme ks By i n e et g,

IPEC00225013



Entergy -
Buchanan,

CLIENT:
SITE:
WEATHER:

GEA GeoEnvironmental of Mew York

PEC
NY

A% T S

Low-Flow Sampling Duata Sheet

E

PROIECT NO:

DATE:

SAMPLER(S®

L. 4

GI0I7868.92

PUMP DEPTH:

PUW s

WATER QUALITY:

Temg

Drtve
Pressure

Nowes
% oo

o3

B setiy

Jiaag i

Eauipment Used

Equi pm ent
Identifivation #

W SEASA AP Reudey

and 2583 Somnde

e

rarhidity meter

th ®

Dt d gier

IPEC00225014

5 3 %35 GESFEY ATHING,

SATWY ines

SUECTIICTT 330 by 43 fret

P i) RIS HTEIMCS TS afE 21T At o

frovg g

2o i

fotal vaduree purged | 5




WELL 1D 4 o
. . . , SAMPLE Dy
GZA GesEnvironmental of New York .
Low-Flow Sampling Data Sheet
CLIENT:  Energy - IPEC PROJECT NO: OLO0T7469.92
§I:I'F: : , DATE:
.W’F.;'!\T HFR: 7 ‘15‘ i ] SAMPLER(SY
’ ' PUMP DEPTH: fr
WA TER OUALITY! ¥ Trapscdacer Aol Geph
o o - g SRR N S
Netes
]
Bt
VLS
.
{05
,,,,,,,, e
- AR S SRR O SR

S . . Fquipment
Equipment Used i g .
, Identification #
(741 356 AIPS Readss and 5563 Soude

ry meter

SFTER AN ORSERY VTHONS:

2ot B aler t0W L s o ot b et e Taet fm e of caning,

Depth g epid

Cirinirdwder Elenstan OIS IR R TS ¢ ST i Tel g

IPEC00225015

Vel wobgme ¢




CLIENT:  Bntergy - IPEC
5ITE: Buchiasun, NY
WEATHER- T b 4

&

PROSECT NO-
DATE:

SAMPLERISY
PLUNP DEPTH:

GZA GeoEnvironmental of New Yurk
Low-Flow Sampling Data Sheet

WELL (D :
RAMPLE Dy s

-
NG
R U S

QLI 786992

;)

ft

Transdugey Acmal Tepth

Phissotved

DRE
SRR
. . Eyuipment
Eguipment Used A . b \
7 {dentification #
5 AIPS Reader sad Y363 Sonde n .
%:mbhlii}r metey ——
SPREES O GANERY A TIONS: Podnd wochame pueged
Lol pth 0 Wy SHTW e lienily are e i boet Cromm aipod G,
Ereospbaoaior B

IPEC00225016

LaaiaoR LR B Gfe Shet) st Asd




GZA GesEnvironmentsl of New York WELL ID: A
 gepe 3 cor ‘ SAMPLE D ~oan
Moditied Traditional Purge e
Sampling Data Sheet
CLIENT: Emergy - {PEC DPO}F#T NOY: o
SITE: Buchanast. NY _ . DATE: !
WEATHER: o o o o ;oona e ol T SAMPLER(SY:
WAEE R COLE A HEIGHT (10 Lo well Diumeter: et
i Te WV ater Colwmn Hefght Siggwter | Multipiers
ik
GALLONS OF WATER PER WELL YOLLME! Sind
. - . L 3
Woster Caluma Hetght G " > o - = ol 4l
Sduliipiier Well Yofurne
- : . 3 = ¥ o gt
e Besigned Purge Volame L
TOTAL YOLOME PURGED: .. 770 el
YPW = ‘Transducer Avtual Depth

VW o

Nsters

St Dy

P

L , i i{:;ubipm{-m '
bguipment Used j
suip Heatification #

1357 258 NP8 Reader and 1563 Sonde

tarbid ity ineter :
NAPTEN AN OHELRER RN SRR S
Db st Deph o W G TWE s e Wre wiven al foet froot top o Casing,
rourlwater Fiovaion dicdsurmysis g givon e
< P ¥ :, B

IPEC00225017



GZA GeoEnvironmenial of Mew York

Low-Flow Sampling Data Sheet

Entergy - IPEC
Bushanan. MY

i

CLIENT:
SITE:
WEATHER:

PRIJECT NOn
DATE:
SAMPLER(SY

MPDEFTH:

kY

g . .
FNRRAANE -

WELL 1D
SAMPLE D

41.0017869.97

ft

WaTER Q{j\,g‘j'g‘&g 7 e = Transducc; Afmai Dgpth

Drissnbved

¥

Fem Fiow Haw

N

raygnn Gpg

?“X{;Z{:}

sl

................... -
- , Eguipmat
Fauipaient Used . P

o B Identification #

YA Hae 2P Rendut amd 3358 ie :

PHuw meter S

uehidity meter e

NOTES AND UBSERVATHONS: Toted subume purssd 507 pal

Prepthand Depth 1o W e Y EW S e assteinenits are povonan loct o e of Cdsing.

e aier By alion moasnd CRICHE 68 gl i ieet [ETeS

IPEC00225018



GZA GeoEnvironmental of New York
Low-Flow Sampliap Data Sheet
PROJECT NO:

DATE:
SAMPLER(SY %3
#LAP DEPTH: _ ' fi

CLIENT:
SITE:
WEATHER:

Entergy - iPEC

0330017
B han;m I

WELL ID# b
SAMPLE ID:

%

D

WATER QUALITY: DH‘Y =

3

bl ] f:' Er e
Wy | (erp -
Tune DLWt ; £ P e

Ei;:,;ipmeni

Eguipmend Used . . o
e , identification #

Y53 P56 Sonfe ,,‘

flow meler

sirbrfity meler P ;
SOTES ANE OBSERYATIONS Towal wobunme pui el v o,

Deprinsd Depth 1o Woater 1 [YEW o suiairimenis are 2nven i feet fnan ton of Cang

Frpospudaoster Bhnvathon tieaseenicnbe wie aiveit i feet ned

IPEC00225019



WELL I MW

SAMPLE D

GZA Gml@mimnmeaiai of Mew York
Waterloo Sampling Data Sheet

CLIENT:
SITE:
WEATHER:

Emergy PEC
B!i@‘!@ﬂﬂﬂe NY

PROJECT NO:
DATE:
SAMPLER{SX

SAMPLING INTERVAL (drpib in t nelow top of casing)

) ) .
R A

A

5 $MPLING PORT

PURGE RaT¥:

TOTAL VOLUME PURGED:

gal

LR

e tgal ! mind

PURGE METHOD: Double Vadve Fump

WATER QUALILY:

- a2
B3

3ty

Drive Pressure
1 pnid

I

ol
| B
¢ x RS )
T e s s e S S e—
R SESsassassasatasassassant asssassasses ITIEIEIASISE eaaatiitAAAISAALACLILEAARLS: Rttt AR AS SRR LA s
L e e e e ARt s
s kAt ) e e -
SRTS: SINRRRRE e i sssans
A 1 B AR A -

Y5{ 356 MPS Reader and 3361 Sonde

%!m@\.duv Tty G

MO ES AND GHSERY AT

IPEC00225020



WELL ID: MW § 4

SaxMpLEID:

GZA GeoEnvironmental of New York
Waterloe Sampling Data Sheet

i N FREIECT NO: 01 401 7560.92
~LLENT: Ermergy - WEC i .
‘;_‘%L;“ N : DATE: : g
$iTE: . ] -

o ol C I, s SAMPLER(S):
veparneR: L Leoodoafaali

SASTPLING INTERVAL {depth in it below top of vasing) FOTAL YOLUSE PURGED:

19

PURGE B8TH:

i igal/ min}
SAMPLING PORT

PURGE METHOD: Dlouble Valve Pump

Eguipment 1'sed

¥ 5] 336 P8 Heuder und 3383 Songe

stsbudity mefer

CUITERS AE BN RY VTTONS

IPEC00225021



WELL 1D MW £

AAMPLE ID:

GZA GenEnvironmental of New York
Waterloe Sampling Data Sheet
CLIENT: Emerygy - HWEC PROIFCTY NG H fK?l?369 47

- Fsrwian, NY . DATE: ;
ﬁ?ﬁ";;am- o s T s SAMPLERIS):

SAMPLING INTERVAL idepth in It below top uf casing) TOTAL VOLUME PLRGED:

; K
g s

PURCE RATE:

hle 12l min)

FURGE METHOD; Pushle Vaive Pump

: s i Dapves Prussury
o1 pH o s ORE : ) } ' =
iy iy1d g d

b ;
: i
: ]
- e
g ¢ .,_Q?e

Fquipment Ued

SRFTES w5 GRSFRYAINONS:

IPEC00225022



GZA GeoEnvironmentat of New York
Waterloo Sampling Data Sheet

CLIENT: Fatergy - PEC PROJECT NO:

S{TE: Buchanan, NY DATE:

WRATHER:

FAMPLERIS)

WELL 1D MW {0 o §

i3.501 744992

SAMPLEID: (i

JIUNRIA. NS4S SR

SAMPLING ISTERVAL {depth in ft badow top of casing) FUTAL YOLUME PURGED:

MIRGE RATY:

PURGE METHOD:

tgal/ min)

Droxsble Valve Pump

Driverent  § Trive Preiase

i g

LSLS

P ouiprment Used Egsipment Identification #
51956 4IPS Rewder and 301 Sonde 3
tachidily muler - i ;

IPEC00225023



WELL (D MW &80 .

SAMPLE D

GLZA GeaEmirmmmiaE of Mew York
Waterloo Sampling Data Sheet

Entergy - IPEC
Buchgnan, NY

O {

CLIENT:
SITE:
WEATHER:

PROJECT WO
DATE:
BAMPLER(S):

DN TEAD 92

SAMPLING IMTERVAL tdepid in & below sop of sasfog)

SAMPLING PORT

TOTAL ¥GLIME PURGED:

PURGR RATE:  variablg

fgal ! mund

PLURGE METH: Thoubde Y atce Pump

WATER QUALITY:

""" Spedinic
Time F Londuf;tmry

wibeed

Oxygen gy

furbdity

ORP (NTU)

Virive frussois

Upsiy

! Fguipment Lsed

Fauipmend Ldeptifieaiion #

S F
-
g
3
- :
s T . ‘f
N W Se——— R St et ST

PN g
(1. i R
BB Y RRT e —————————ee - s ARt A oA 555515 LS

BOTES WD ORSERVATIDNE:

IPEC00225024



WELL I MW

ot

SAMPLE 1D

GZA Ge@ﬁnvimmmﬂmi of New York
Waterloo Sarapling Data Sheet

CLIENT Entesgy - PEC
SITE: Buchaman, NY
WEATHER: RS

PROJECT NQ: 21001 ?369 9 N
DATE: Lo s des™
SAMPLERSY LA

TN T

SAMPLING D TERVAL (depth in ft below top of casing

e8]

FTOTAL VOLIDGE PURGED:

PURGE RATE:  vanable  igad/ min)

PURGE METHODX: Duounble Valve Pusp

RSP PR
PRSI U

Eguipment Used Eguipment Identificativn #
YN 336 157 Resier sk 1363 Sonude -
Satdity meter e e e eeeeemeeeeeeemeree s ettt i b

HOTER %5 OBSFRY \ TGN

IPEC00225025



WELLID: 22 0
SAMPLE (D:___

GZA GeoEnvironmental of Mew York
Low-Flow Sampling Data Sheet

01.0017869.92

PROJECT NG
wwji12]

CLIENT: Entergy - IPEC
DATE:

e

o9

SITE: Buchanan, NY
' SAMPLER(S):

i
WEATHER { loud ¥, <§ L ‘fi,O 5
b ! PG DEPTH:

G mB

ft

pTw= o 59 Transducer Actual Depth (5. 57

WATER QUALITY:

—%féwsc‘l-uau

3%

8 Diue -
i

T Sppedm | Dissodved ’ e e
et _ RSO N NS 1) o “, ’r o tmwhel
i L e 3T
109 L e 2230 . T |
i1 e Wi G T 6 oINS aLR T i
G2 W e il 26 1126 1 580l 1EG iesk 133 »
b e QAR 3IALLT02 LR G TALNG6LOIIZTY oo
186 G B2 0H 69 6. 201092 L1Sa0i  4.00
103 15 922 8 L 100 986 T A2 1152001 3.43 GG
2 ¥ f;?wiuf'g 12 48610, L1y f}'ﬁ{f“fﬁﬁiié(‘fﬁ;gg“ PN
199915 6082 24 L6719 s 8F 193575 11,09 »
Toan 16 546 12,4911 681 16 0ei.M3 11 4 110,39 SR
VI b 15 982 L2 2ol el b M 1T A48 .21 €97
RRACE , SYAEH  GAMPLE ol Ed o ,
A £ i | Tan td et ke }{ S bT Lelen, E,ﬁq 83 Kte{ﬁﬁ;m
deoppins  Readungs oap. Slgals . Tovgeosbuls.
R AP Al oo LAY S NG & TN ACNIES WO oo kORI
- PP TE P A d ) ” X
" theut Haboada Vidal s %AM s
TEETEAD AhLE SR s 8] 2P0
CA el DIFE .

Fguipment Used

Fguipment
Ideutification #

Y41 336 AMPS Rewder und 3383 Sonde

&

[,f,n

.

Fa

flow meter

LU 25h

aurhudity meter
SEPTES AND OBSERVATIONS:
P ptfy s Depth 10 e 10 DW e measutements are shien s feet from op of vasing.

Cprasihe iz ey afn e asnre e e e i fev sl

IPEC00225026

Fostad volusge purped O_‘{‘f‘ gad



WELLID: 1 ) v
GZA GeoEnvironmental of New York ~ MPLED
Low-Flow Sampling Data Sheet

CLIENT: Entergy - {PEC PROJECT N i3 £33 7869 92

SITE: Ruchanan, NY DATE: %3 IS Q‘?
WEATHER: (I ' SAMPLER(S): X
PUMP OFPTH: , ft

WATER QUALITY: DIW = Transducer Actial Depth
S Spwcic e . -
CYEW oy fomp | ERORE Elssatve ;:.H - Tastsiadity | Flow Rue | ;Q"’“"*W

. . Cupdostieity § Qwygen I 0 Opp i 1
P Dacmat tteph] 0y e g e SOt g A g}
S sty 7 B i Hy 1] el

s 1S A0
R AR i YA B S
1% MRl 1384 1LAT0
(12t 14, ReEINERAI L3S

1o Andd -
ot 99.3 3325

IYRIDR IS N T 120 L1040l 2.6/ 219
bk, 1t 1803 EM L oY  AE LA 20 Y7 R R
, o7

R A Lo v

FIETH VT I
T35 oo ol -
RS VTR e 18] 0,25

LA 00is R

ks
B3l
~h37

H

sk

RIS i e b B
e foenf
~
”
>

e ST

“ieicie

ooy il 1171
Y70 it bTL113.38
(2% i 637113 46
s 2 2% b sI¥NR L L ' >,
P2 %A by ¥4I 33 - R YT ) R
T4 33 a0 B NI TNV

RS 3 SYARIT SAMALE SEAtL G N (aed 1 7 ) 7
Elowsd el sad cerdaes Dol Mt anlla, ) w‘"&:‘{ el ey
m#@:’)%ﬁ Ao ?2‘ s 553 £ U obale  Ule s @b S ng

zsq.‘.ig.% 00 é,i»g_ﬁ':zw.i el | e g “53 okl 4 ]

ookl
R
i

G

»y
~.véé
R
=8

e e fe? Lok §n far B faane e ?,\3

¥

w"“”"*’“ﬁ 1"1 &L{.}'WM i {; -
14% LA LA EL :‘i)l&};‘, i %yﬁﬂ,

Eguipment

Fouipment LUsed .
{ ’p , dentification #

F—"‘ : ~ "~

¥ S 546 MPS Rewder and 5563 Soade v ’ ) _
flow eter 7 7 K R # Y ]
fos r%» Jity metey . . ’ | 2o 0‘10 125 Q’E

SIFTES 455 ORSERVATIONS: fotad coheme plirged O_l@ sl
Pepih and Depth 1o Woater 1 W micibalsiomnentt Jie 2iaesan et fum iop of cusing.

Crpmidaoates Floa it o breme by a0 givensn feet and.

IPEC00225027



WELL 1D MW

SAMPLED: 72 o

GZA GesEnvironmental of New York
Waterloo Sampling Data Sheet

CLIENT: Emergy - FEC
SITE: Buchanan, NY .
’ ‘M" s

WEATHER: fehetnti b

PROECT MO
DATE:
SAMPLER(S):

QaMPLING INTERVAL tdepth in 8 iow top of casing)

i {'""3 e w0

TOTAL VOLUME PURGED: Fy - ]
gal

PURGE BATE:  wgable  teslf mind

FURGE MBETHOD Uouble Yalve Puinp

Dirive Prossury
{psis

s . Turhidity
pH (5L L3P e g
t N

Fauipment sed

IYSE 356 MPS Reader i 3301 Sonde

%5 whidiy meter R

NOVTES ANDY € HinF Y A THONS:

IPEC00225028



WELL D aw 20 J . (]
SAMPLEWD: 4
GZA GeoEnvironmental of New York
Waterloe Sumpling Data Sheet
CLIENT: Ertergy - PEC PROJECT NO:

SITE: Bhanat, NY . UA]E R
WEATHER: Ll et , SAMFLERGY

SAMPLING FNTERYVAL (depths in it below top of casing) TP AL VOLUME PURGED:

) S
i o3 fn "

s 3 It P
,,...L-.«L;.....’m._ @

PURGE RATE:  wpeiabis  (gal /o)
SAMPLING PORT '

. PFURGE METHOM: Double Vabse Funp
} t =z

WATER QUALITY:

Turbudity ‘ot ] Drnvve Pressun
NTU) v le dnoaudsy tpsi}

—
fquwpment Used

{ipsigoend Medication #

(¥ S 556 VIPS Reader and 3361 Sonde

‘Thrbudiy meter

NOTES ANDF GBSERY ATHINS:

|IPEC00225029



WELL ID: MW

SAMPLE [0: __

GZA GesEnvironmental of New York
Waterloo Sampling Data Sheet
CLENT: Entergy - [PEC PEOIECT NO: 01 001 786992

. -

Schanan, N DATE: 4800

SITE! Hovhapan, NY e . o RN % 49 S 3 i B
WEATHER: ¢ Leadddnls Lo o SAMPLER(S: Lo Belph

SAMPLING INTERVAL tdepth in 1t below top of casing) TOTAL VOLUME PURGED:

s P e
o A ? I
m PURGE RATE:  waianie  tesly mund
GSMPLANG PORT . PURGE M THOD: Dot Ve Pop
A ]
e ecenmneniion

Dirive Pressars

pH {SLY P
. fPsi)

PN
3

fauipment Used Equipment [dentification #

YS1 35 MPS Reador and 3563 Sunde

arhichity smeser o

NOTES AND OBSERVATIONS:

IPEC00225030



] N -

WELL I, Mw £27 Lg
SAMPLE (B _ Cri Y

GZA ‘Gea!ﬁmimmmemﬁ} of Mew York
Waterloo Sampling Data Sheet

- PEC PROIEUT NO: DLoOVSES.e2
pan, NY { Lo UATE X Ly ju 3
o b o, edtdn e SAMPLER(S) e S AT

o % } j: b

.o

CLIENT: Extter:
A1TE: B
WEATHER:

SAMPLING SNTERVAL (depth in f1 btow lop of vasing} TOTAL VOLURME FURGED: } ) :!::", al

e

fe i w s b

‘ PURGE RATE:

e igal/s rmin)

PLRGE METHOM Prouble Vatve Pump

.

R vart o

whagiin iy

Dirive Pressur
ipsid

3

S g ORF

oy

Y31 536 SIPS Reader and $563 Sunde

whndity meres

NUPEES WNE OBSERVATIONN:

IPEC00225031



GZA Geﬁijlm'imnmenmi of New York
Waterloo Sampling Data Sheet

o T PROJECT NO:
(":f![;: ,N T ; ;L NDATE:
f&,ﬁgmm dod  pemd]  dpg® SAMPLERIS)

WELLID: MW - 4. XLz

SAMPLE ID: _ (o 4

e w0
SANMPLING PORY
!

TOTAL VOLUME PURGED:

)

ommn eyt - i s it

PURGE RATE:  variabde

FURGE METHOD:

{gal / min)

Oouble Valve Pump

Comgturtivity 2H S HE e Furbidity Drive Pressun
. ) v o (NTL) ipsy}
1L
o iﬁ} T
LTI SR A T, N S 2
My

PR

L 2k

.

-
oot

Equipment sed

Equipment 1dentification #

NUTES W% GRSERVATHINS:

IPEC00225032



rr o g , SAMPLE s C4
24 GesEnvironmental of New York ~ At

Low-Flow Sampling Data Sheset

SIVE: Hauha ':)A{ E‘, 5
WEATHER: SAMPLER(S):
PUMP BEPTH:

ft

WATER QUALITY:

A A KRBV

Fransduver Actuad Depth . Sl

Aol Phrssobved

H s Taindity | Pl Rate
IR N

$5EH | INTIN

4 PROPURI

~EVTES AND OBSERVATIONS: .

horo Woaser (EVTW ) caeasay

Prehuine purged

e oute ziven o deed fomg op of vasng,

Caeraenda ater Elevation moissiemems wre goven wy beet s

IPEC00225033

bagaipament Lised [“(11,) xpmt'fnl
o Identification #
T};g 554 MPS Reader emd 3363 Sonde ) 3
Fhaw mieter ] Y !
b Nidity meter SR [




WELL {D; My

SAMPLE D&

GZ.A GeoEnvironmental of New York
Low-Flow Sampling Datu Sheet
CLIENT:  FEntergy - [PEC PROJECT NO:

E: Buchanan, NY
{p

THER: “apd i

Trapsduser Avtand Degh

WA TER QUALITY: OTW s {2

g o Specific hsscibving

Tane § i ’ B [ R ;! Py . § NUALE

Eaguipment

Fouipment Lsed .
? B {dentificntion §

Vil 536 MPS Reader and 3563 Somde

How meter o - A 2

turhidity meley

NIFPES AND GBSERYVATIONS: Total volume

epth aud ph e Wtier (EVEW e lsurements e given n et tram np o Casing.

Orrongide e flealion melureiments e el i feet st

IPEC00225034



WELL D MW (29 . 500

SAMPLE ID: ___ A\

GZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet
CLIENT: Ernergy - IPEC PROJECT NO: 0).0017869,92

51TE: Buchanan, MY | ; . v DATE: ‘ 3'**:&‘3.:}9“1 N
WEATHER L,y g tag S z SAMIPLERIS) Lizf e

'
W

G AMPLING INTERY AL (s/epth in f1 below tup of casing TOTAL YOLUME PURGED:

. O
i% 1. o tos 5%

- PURGE RATE:  variable  gal/ min

SAMPLING PORT
SAMPLING PURGE METHOD: Double Vajve Pump

.

o

wraaast

FECL AR ONEEE e

WATHR QUALITY:

R
Jeap oS3 Conidutiaity
L Siem)

Turbicity
(NTLS

PNl g SR g se
EXFE RN RS A P o

I psil

Lquipment Used Equipment Identification #
¥ 5§56 MBS Rewdey aid 3300 Semiz ; ) . SR
Lty meler ORI R SN

SEEEN WM GESFRY S (10N

IPEC00225035



CLIENT:
BiTE:
WEATHER:

GZA CeoEnvironmental of New Yerk

+

Waterloo Sampling Duta Sheet

PFREVECT NG
DATE:
SAMPLER(S):

W

SAMPLEID:

LD Mw 5

i A0 T869.92
vz

g Yy
[ raL e

SAMPLING SNTERVAL (depth in 3 fodduw top of cesingd

515

SAMPLING PORE

biny

TOTAL YOLUME PURGED:

PURGE BATE:

fe.

PURGE METHOD:

igal / oum)

Draable W oadve Puing

_;‘;»Sf 336 MPS Brader and 3

Drissolved Turbdity
) Su: ORP
g 1) pH SV R INTU
|
kil \;,p.-
Frpuipment Used Fquipment {dentification #

11':::'7-531,5;’.3 melet

NETEES ANGFOESERY AN

IPEC00225036




ib2.

WELLID: MW @25

SAMBLEID: ___ 1)

GZA GeoEnvironmental of New York
Waterloo Sampling Data Hheet
CLIENT: Lowergy - IPEC FROJECT NO: 01001736992

SITE: Buchanan, NY o s D*‘\T_E? - ?%j‘:‘\
ﬁ'P;\T‘rlER: £ g b dan oRTS el s 3AMPLER(SY ] o e fen i

SAMPLING PETERY AL tdepth i 1 below top of cesing) TOTAL VOLUME PURGED:

10 e

PURGE RATE:  wanable  (gal/ mim

PURGE METHOD: [ s

iV aive P

Pusged ¥
igalt

Fouipment Used

e

Y50 556 WPS Reader apd 3560 Somde

turhalipe meler

MRS WD OREERVSTIONS

IPEC00225037




WELL (D Mw (2.3 - §2)

SAMPLEID: __ LI

GTA Gm;a&:jm?imnmeaziai of Mew York
Waterloo Sampling Data Sheet

CLIENT: Emergy - PEC PROIECT NO: 21 01756992

- . ATE. 13§ §oen
SITE: Burhanan, NY R . P D\‘”—j‘ - *{ ""‘ iy L}
WEATHER: T T S B < AAMPLERSY Lo g WLEY

SAMPLING SNTERVAL (depth in It below tup of caslng) FOTAL YDLUME PURGED:

1% © s o
! | PURGE RATE:  ariable  tgal/ min)

wAMPLING PURT

VA A

PURGE METHOD: Double Vatve Pumg

WATER QUALITY:

g

Temp 4C

Enuipment Lsed

fonsder and 3305 Sonde

Turtadety neler

MOTERN AND OBSERV A FEONS:

IPEC00225038



WELLID: MW @3 . ilgd

SAMPLEID: __ ooy

GZA Geait}nﬁmnmemai of Mew York
Walerloo Sampling Data Sheet

CLENT: Eaergy - PEC PROJECT NO: 01001796992

. 3 ] DATE: gl}{’—’;ia“'i
:E‘THFR: N A N S AAMPLER(S): pedan iy

§AMPLING 1% PFRY AL depth in ft below top of casing) TOTAL Y04 C4F PURGED:

\*‘ ¢ t; LY _.,...;....‘:;\.4_"_':‘;.‘......_.__
PURGE BATH:  warishle  (gal 7 min)

PURGE METHOD: Double Yalyve Pump

Dissalved e Turbydity HITEER T TFINS Ui Provame

Cravgen gy e eNTUS e fae {psi)

Eguipment Used Fouipment ldentificativn #
¥ 51556 VS Reader nd 3361 Somde
Tashudiey neter e B i B

WOTES A1 GHARKV S FIO0NN:

IPEC00225039



WELLID: MW (225 . 1714

SAMPIEID: £

G7ZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet
CLENT Emergy - 1424 PROIECT NOG: 1104} l_‘:’%‘}ﬁ;‘l

5. Phschanan. MY DALE: R R
il-‘é:‘mea: L SAMPLER(S): S YA

SAMPLING ReTERY AL tdepth in ft below top of ¢asiag) TOTAL *OLUME PURLED:

IR R & 5 W T

PURGE RATE:  voriabie  eud/ ming

s AMPLING $ORT o
SAMPLING PURGE METHOD: Double ¥ aive Pump

Digsobved
Dawgen it

fguipment iised Fouipment {deniification #

156 SiPs Reuder und 3363 Somle Ty
Lustidity meter Mt . P ¥

NOTES AN OHSERY A TIO0NS:

IPEC00225040



P
WELLID: i 21
- 3 ® SA&IP;.‘E [D:_’_‘;“
GZ.A GeoEnvironmental of Mew York S
Low-Flow Sampling Data Sheet
CLIENT:  Entergy - IPEC PROVECT NO: Gt 31786992
SITE: Buchanan, NY DATE: . iy 11},‘&?"({:
WEATHER ¢ pouiad b e SAMPLERS): , s
: ' PUMEP DEPTH: ft

2y

¥

FATER QUALITY

. ' T Fauipment
Fyuipniznt Used . .
i o _Klentification #

thow inetcs

werhidity meter

NOTES AND OBSERVATHONS:
Pepth and Depth to Water (IYEW e

fatal sodume parosd

A 5,

SITEE e

ve grven b Feer from rop of Casiag,

G ates Fhesation measurssenia 45 givert i fvet sl

IPEC00225041



GZA Qeq:zﬁnvimnménmi of Mew York

Low-Flow Sampling Data Sheet

CLIENT:  Entergy - IPEC
SITR: Duchanan, NY
WEATHER: £ 4 ¢

PROIECT NE:
DATE:

WELL 1D: ¢
SAMPLE 1D 4

07 D0 786V 92
TRRTEe

{

SAMPLER( S

o £

PUME DEPTH:

“Pramsduesr Actusl Depih

s vedt

1

[
i

Fquipment Used

Fanipnieal
fdeatifivation #

VST 556 MPS Reader and 1363 Sunde

B
flipw peter i ’
R B TN 4
ey meler SRR S |

~yTES AND OBSERVATIONS:
3 } Depth to Wty 131 i

Fotal voluge
aceprven by feet froms b ot Casing,

Ceendacree ElevaBon meosueernents i given @ foet gL

IPEC00225042



WELL 1D MW G { - 371

SAMPLE ID: _ O U

o s, . S

GZA GeoEnvironmental of MNew York
Waterloo Ssmpling Dats Sheet
CLENT Energy - PEC PROJECT NOx 03 017869.92 f

"y , DATE {

SITE: Buvhanan, NY % ¢ AR . :

SE R Clandd ,.,md;f 505 SAMPLER(SY: b
RAY. F

GAMPLING INTERVAL idepth in 7t below top of caslsg) TOTAL VOLUME PURGED:

28.5 o 943

% 32 4PLIMNG PORT

- b 7

PURGE RATE:  wariabls  1gal / miny

PURGE METHOD: xwhle Valve Pump

WATER QUALITY:

,,,,,,,, e 3 =
Furindity  Uirine Prevanue

RVRRPIT T "
# : ‘ N1

LT
pet)

22

2
-
S

o I A o
:

4

o

%]
-
X4
NP J330
v
Ty
Wk

5

S
- b la
i
Y
PO
tjckj‘t?\

TP
3=
fat]
L
i3]

1R A
Pl
§
i

>

<+

FE
frusan B

ek i
{
-

s

N

o

G
4" “ @ g g
i
i ]

W] N ™

{’e’"&,‘l r 1bY

H
3

Rit
S eine ] 61

)
AV Rl

By
4]
»
@

E

YT
SEREne

i
B ot T

&

R

ety
T TN
Lo Stk
o itinie g

Vi
NP R
~
=

Y4
-

N
U’f

b
zv,j:\‘; &
Ty :
7 g i
&

o

=

R
Wipk

HLE caul
M PLETED

BRI

wh
1
i
e 2
M

e
£
B

fyuipment ideptification # I

¥ S§ 356 UPS Reader snd 3551 Semle =

sty meter

SOTEN AR ORSFRYATIGHS:

IPEC00225043



SAMPLEID: __ OV

GZA GeoEnvironmental of New York
Waterloo Sampling Data Sheet

CLIENT: Emergy - IPEC
SITE: Buwhanan NY

H
WEATHER: o &}{} wmci‘y' Sos

PROUECT KO 01.0017869.92

DATE: RUBINE".

SAMPLER{S): S M B
2

SAMPLING (NTERY AL depth im 1t helow top of cralng)
. 4
90.3 o 0%

$AMPLING PORT

et

TOTAL YOLUME PURGED:

PURGE RATE:  variable, g fwming

PURGE METHOD; Duoubie Valve Pumg

e e
REC AN

ap o w1 Uanductingg
L

s 3 GRP

i Crive Pressure

1ps1}
CET EUAME e I A— 22
m iy | €. 2 B-AeBIEE-Y) 1 AR A EANLON ;
REEry ) o [ N o] Crod B 1 M2 L

&? )::2! \3 wd qi“:} 344“ "

et

1 :“...“.'T’t.i h:?ﬁ,’)? 3

rm' g
UV&WZ{:

i

e .2 S
FIECY S 00 2 T S TS N D= FUNE R - 0 e S 5. e 0T WU (P07 e S T O T 4% R N1 A% WS SHVUHE. SRRV W €
s 24
i3
i

$uipraeat Used

Enuipment Mentification #

¥ $1 556 1P Reuder ind 3368 Sone

3

Lishuddy netet

loolo42d]

SOUFS V=B ORYFRY LiiNn:

IPEC00225044



WELL (D: Mw &7 173

SAMPLE D _ €24

GZA Gez}fﬁjnvimnmenml of New York
Waterloo Sampling Data Sheet

CLIENT
S{TE:
WEATHER:

Sriergy - PEC
':'ivua.jhim NY

Clevdy . wm&}# 503
LI o

PROJECT NO:
DATE:
SAMPLER(S):

01 0017868, ,
s g /o"a‘
oo ME

Kl

SARMPLING INTERY AL ishepiln in £t below fop of caslsg)

G 6aY e 1883

SAMPLING PORT

73

TG AL YOLIME FURGEDR:

LS gl

i gad f mund

PUBGE BATE:  vyiable

PLURGE METHOD: fheutiz ¥ates Pump

WATER QUALITY:

Time

Dissolved
Chayyem i gidh

DowverVent
INTUY Coole fsovonds)

Uhgaw Pyrssugrs

E4shE

A

¥
44
e

I
e

L

1325 g
A2 3L .
L2323
I T

13 e 5

- R |
S ! G

Ee S T

X P

& EEEN N

Equipmenss Used
Y 55 556 VP Honas g 2561 Soande

Fyuignnent ideniifloation 8

Z.

bty metet

WEFTES adE OHSERY A FIONS:

IPEC00225045




CLIENT:
SITE:
WEATHER:

Enmergy - {PEC
B lanan, NY

A

e

WELL 1D MW

SAMPLE 1D _ &7

2A Gea?ﬁmimnmen&a! of Mew York
Waterino Sampling Data Sheet

PROJECT NO:
DATE:
SAMPLER(S): e

01.0017869.92

i1 5 s

& MPLING SV TERVAL (dupth s Y below tog of vastng)

SAMPLING PORT

jiAd

PURGE RATE:

FURGE METHOD:

TOTAL VOLUME PURGED:

vaoabde  teal / ming

sy Wabvs Pump

1gal?

Dhssaived

e by v iY

L)

Orygentgh | ©

ORP

PrriveN et

B2 {senandsh

Dnive Pressure
ipsi

Fguipment Lised Fignipment {dentiflcation #
Y 5556 MPS Reader und 3562 Seade ‘
turkdiy ety B R i

SO UeRURSFRYATHONS:

IPEC00225046




LENT: Eatergy - IPEC
whanas MY

WELLID: MW & /- 274

SAMPLE 1D €3¢

GZA Gmiﬁlmimnmﬁmai of Hew York
Waterloe Samypling Dala Sheet

FROGECT N 010017369 92

;T % : DATE: LAl Dt
I a1 8 SAMPLER(SK o Yy

SHMPLING PITERVAL (depth in R badow top of caslng)

oy o

g

TOTAL YDLUME FURGED:
o I ol

PURGE BATE:  wpiable

1gal / ming

FURGE METHOD: Douhle Yalve Purnp

Dissolved

Ouygen gl |

| Dive Pressure
f131%)

Fopsipiment Uuad

ST 356 MPS Reader ywd 3503 Sonde

frhadity meter

NEFTES ANTIOPHNER Y 4 FHONS:

IPEC00225047




WELL (D MW £

i3

SAMPLEID: _ 1.t <0

GZA Qe&(}i';m'ir@nmmztsi of Mew York
Waterioo Sampling Data Sheet

CLIENT: Entergy - {PEC

PROJECTRG: SLOGITR69.92

SITE: vhanam, 8Y o DATE: AW
GEATHER: Ll hed IR SAMPLERIS): ik
4 AMIALING PYTERVAL (depths in Tt below iop of casiag) TOTAL VOLUME PURGED: .
A S
1 " 10

PURGE &3 18 i,

1gak f mind

PURGE METHOD: Double ¥ alve Pumg

Conduclivity

Drve Pressuge

L Séem) s
i E
Fyuipment Used Equipment identification #
¥ §1 556 MPS Reader and $561 Somfe . o
bty Ot ?ao S

M EN D ORSERVATIONS:

IPEC00225048



Ertergy - IPEC
Buchanan, “'ﬁ Y

CLiehT
SITE:

WELL ID: MW G f

SAMPLEID: _ &t i

GZA Geei?mimﬁmmmi of New York
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Facility Groundwater Flux Calculation

Site [ndian Point Prepared By: JAS
Job No. 17869.91 Reviewed By: mib

Parameter Values:

Totals

Total Catchment

Total Improved Zone

Zone (ft*2) (ft*2) Recharge (ftfyr) Precipitation (ft/yr)
3.969,765 1,432,972 0.69 2.64 [
year Surface Area
2009 Unit 3 North Unit 3 South
Northern Clean Zone Unit 2 North Improved Unit 1/2 Improved Improved Zone Improved Zone Southern Clean
Improved (ft"2) Zone (ft'2) Zone (ft"2) (ft"2) {ftr2) Improved Zone (ft"2)
0 148,214 433,904 316,210 321,290 213,354
Northern Clean Unit 3 North Unit 3 South
Unimproved Zone Unit 2 North Unimproved |Unit 1/2 Unimproved | Unimproved Zone |Unimproved Zone| Southern Clean Zone
(ftr2) Zone (ft*2) Zone (ft*2) (ftr2) (ft*2) Unimproved (ft*2)
106,429 204,317 438,221 323,116 268,862 585,600
Discounted Area Discounted Area Within Discounted Area Discounted Area | Discounted Area | Discounted Area Within
Within Zone Zone Within Zone Within Zone Within Zone Zone
50,265 0 291,188 106,718 17,730 144,347
Unit 3 North
Northern Clean Zone | Unit 2 North Catchment | Unit 1/2 Catchment | CatchmentZone |Unit 3 South Zone| Southern Clean Zone
Catchment (ftA2) Zone (ftA2) Zone (ftr2) (ftr2) (ftr2) (ftr2)
156,694 352,531 1,163,311 746,044 607,882 943,302
Activity (pCi/L)
Groundwater
Northern Clean Zone
Catchment Unit 2 North Unit 1/2 Unit 3 North Unit 3 South Zone| Southern Clean Zone
Lo @ =
2ok
SO Nm© 150 297 3,568 350 742 184
. —
§25F
590% ®
JNpoO 150 251 2,420 1,253 452 186
Northern Clean Zone Unit 2 North Unit 1/2 Unit 3 North Unit 3 South Zone| Southern Clean Zone
28ds
SN<O 150 230 3,036 338 742 184
e  —
$EEE
aN<O 150 512 958 528 452 186
Stormwater Discharging to Canal (pCi/L)

Northern Clean Zone North 112 Unit 3 North Unit 3 South Southern Clean Zone
0 0 0 0
NA Avg. MH-1and MH-12 Avg MH-14 Avg CB-15 NA Avg E13,CB-C2
Potential Water Received by Storm Drain System
=(Improved Area) x Precipitation

Northern Clean Area Unit 2 North Unit 1/2 Unit 3 North Unit 3 South Southern Clean Zone Units
Q 391,161 1,145,145 834,532 847,937 563,078|ft"3/yr
o] 1,072 3,137 2,286 2,323 1,543|ft"3/day

0.00 5.57 16.30 11.88 12.07 8.01|GPM

0 11,076,450 32,426,905 23,631,305 24,010,893 15,944,594|L/Yr

Storm Water for

Storm Water for Unit 2

Storm Water for Unit

Storm Water for

Storm Water for

Storm Water for

Northern Clean Zone North 112 Unit 3 North Unit 3 South Southern Clean Zone
1.337 0 0 0
NA Avg MH4a NA Avg CB-14 and CB-34 Avg U3-CB-B§ Avg D1. C3, E6, & E10
Stormwater Discharging to River (pCi/L)

Storm Water for

Storm Water for Unit 2

Storm Water for Unit

Storm Water for

Storm Water for

Storm Water for

The total amount of water available to be received by the storm system is computed as the combined area of buildings and paved
areas in the catchment multiplied by the annual precipitation rate. Note this conservatively assumes that the amount of water lost to

the atmosphere or other sinks after precipitation has fallen on paved or built up surfaces is zero.

Water Directly Recharged to Aquifer from Precipitation

=Unimproved Area x Recharge

Northern Clean Area Unit 2 North Unit 1/2 Unit 3 North Unit 3 South Southern Clean Zone Units
73,030 140,199 300,700 221,716 184,489 401,829 |ft"3/yr
200 384 824 607 505 1,101|ft"3/day
1.04 2.00 4.28 3.16 2.63 5.72|GPM
2.067,977 3,969,997 8,514,878 5,278,311 5,224,145 11.378,533|L/Yr

Note that this calculation reflects recharge to the aquifer in non-paved areas. The Recharge value listed above and used in
this calculation reflects only that portion of precipitation that actually recharges the aquifer.

J:117,000-16,999\17869\17869-91. MG'2009 - Quarter 4\Dose Calculationsy
Appendix F - Q4 2009-dose calcs NEWCALIBRATION .xisx.
Rainfal_model_H3
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Facility Groundwater Flux Calculation

Site Indian Point Prepared By: JAS
Job No. 17869.61 Reviewed By: mib
Water Recharged to Aguifer [Direct Recharge Plus Storm Water Leakage Minus Building Drain Removal
=(Direct Recharge + X% Water Received by Storm System) - (Y% x Water Removed by Building Drains)
Total Water Discharged to Aquifer

2
,?‘ [Unit 1/2 Area [Unit 3 North Area [Unit 3 South
5 [Northern Clean Area Catchment +(30% | Catchment+ (60% Area + (10% [Southern Clean Zone
S Catchment+ (0% | [Unit 2 North + (50% Storm |Storm Drain Water)]-| Storm Drain Water)]{ ~ Storm Drain | Area + (40% Storm Drain
;‘ Storm Drain Water)]' Drain Water)]-[5gpm] [7.5 gpm] [7.5gpm] Water)] Water)] Units
s 73,030 -15,583 117,275 195,467 269,283 627,060 ft"3/yr
I} 200 -43 321 536 738 1,718|ft"3/day
& 104 022 167, 218 383 B:92[GPM
2 2.067,977 439,840 3,320,857 5,535,002 7,625,234 17,756,371|L/Yr

"There are no improved surfaces in Northern Clean Zone.

While actual footing drain flow rates will vary with the magnitude and/or intensity of precipitation, the Unit 2 North Zone calculation includes a constant removal of 5 gpm from the groundwater system by
the Unit 2 footing drain. This flow rate is fixed in the model because continuous flow data for the drain is not routinely measured. The value of 5 gpm is based on measurements made during the
pumping test conducted on RW-1 in 2006. Since yearly precipitation prior to Q4 2009 was ~4 inches less than the fourteen year average, the actual footing drain withdrawal rate was likely less than the
fixed 5 gpm value used by the model. As such, the model indicates that all the groundwater flow in this zone is accounted for by the drain (i.e., the model shows no groundwater flow to the river for the
Q4 2009 data set. While it is likely that the footing drain flow rate is less than 5 gpm and some groundwater does flow to the river through this zone, the model approximation is conservative (i.e., results
in a high bias tothe dose computation). This is because the water removed from the Unit 2 footing drain, which would otherwise contribute to groundwater flow. is applied to the Unit 2 storm-drain water
discharging to the canal through MH-4. This flow rate is multiplied times the radionuclide levels measured in MH-4, which are much higher than those applied to groundwaler flowing through the Unit 2
North Zone.

Groundwater Discharged to Canal

=Water Recharged to Aquifer x X% flowing to Canal

% Northern Clean Area Unit 1/2 Area Unit 3 North Area | Unit 3 South Area| Southern Clean Zone

= Catchment x 0% Unit 2 North x 15.2% Catchment 24.2% Catchment x 22.9% x68.4% Area x 0% Units
:‘; é 0 2,361 28,381 44,762 184,189 O[ft"3ryr

5 o] -6 78 123 505 Q|ft"3/day
b 0.00 -0.03 0.40 0.64 2.62 0.00|GFPM

> 0 -66,856 803,647 1,267,515 5,215,660 O[L/Yr

Groundwater Discharged to River

=Water Recharged to Aquifer x X% flowing to River x Y% Flowing in Appropriate Vertical Zone

Northern Clean Area Unit 1/2 Area Unit 3 North Area
o Catchment x 100% X Unit 2 North x84.8% x  |Catchment x 75.8% x| Catchment x 77.1% | Unit 3 South Area| Southern Clean Zone
E 59.3% 15.1% 11.7% X 47.9% X 31.6% x 31.3% Area x 100% x 55.2% Units
5 43,307 -1,989 10,401 72,188 26,634 346,137|ft"3/yr
2 119 -5 28 198 73 948|ft"3/day
= 0.62 -0.03 0.15 1.03 0.38 4.93|GPM
1.226,310 -56,321 294,514 2,044,126 754,197 9.801,517|L/Yr
Northern Clean Area Unit 1/2 Area Unit 3 North Area
] Catchment x 100% x Unit 2 North x 84.8% x Catchment 75.8% x | Catchment x 77.1% | Unit 3 South Area| Southern Clean Zone
g 40.7% 84.9% 88.3% x 52.1% X 31.6% x 68.7% Area x 100% x 44.8% Units
G 29,723 -11,183 78,494 78,517 58,459 280‘923||171"3/yr
S 81 -31 215 215 160 770]fft*3/day
- 0.42 -0.16 1.12 1.12 0.83 4.00[lGPM
841,667 316,664 2,202,696 2,223 360 1,655,377 7,954,854[|Lrvr

Water Remaining in Storm Drains and Discharged to Canal

=Storm Drain Water x X% Not Leaking to Groundwater and Not Discharging to River

SoUtRern Crean Zonhe
Unit 2 North (45% Unit 2 Unit 3 South Area | Area (30% Unit 1/2, 27%
North and 30% of Unit 1/2 Unit 3 North Area | (3% Unit 3 North | Unit 3 North, 43% Unit3

Northern Clean Area | Storm Drain Water). Plus 5 Unit 1/2 Area Catchment (3% Unit| and 42% Unit3 |South, and 55% Southern
Catchment (0% Storm| gpm (351K cffyr) from U2 Catchment (0% 3 North Storm Drain South Storm Clean Zone Storm Drain

Drain Water) footing drain. Storm Drain Water) Water) Drain Water) Water) Units
o] 870,566 0 25,036 381,169 1,243,173|ft"3fyr
0 2,385 0 69 1,044 3,406|ft"3/day
o] 12.39 0.00 0.36 5.42 17.69|GPM
0 24,652,881 0 708,939 10,793,514 35,202,734|L/YT

Water Remaining in Storm Drains and Discharged to River

Northern Clean Area Unit 1/2 Area Unit 3 North Area | Unit 3 South Area| Southern Clean Zone
Catchment (0% Storm| Unit 2 North (§% Storm Catchment (10% Catchment (7% {5% Storm Drain Area (5% Storm Drain
Drain Water) Drain Water) Storm Drain Water) | Storm Drain Water) Water) Water) Units
0 19,558 114,515 58,417 42,397 28 154]ft"3/yr
Q 54 314 160 116 77|ft"3/day
o] 0.28 1.63 0.83 0.60 0 40|GPM
0 553,823 3,242,691 1,654,191 1,200,545 797,230[L/Yr

J:117,000-16,999\17869\17669-91.MG12008 - Quarter 4\Dose Calculations\
Appendix F - Q4 2009-dose calcs_NEWCALIBRATION .xlsx.
Rainfal_model_H3 Page 2 of 3 Print Date: 6/4/2010
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Facility Groundwater Flux Calculation

Site Indian Point Prepared By: JAS
Job No. 17869.91 Reviewed By: mib
Flux Calculations
Conceptual Model: Migration Pathway Summary
Northern Clean Area Unit 2 North Unit 1/2 Unit 3 North Unit 3 South Southern Clean Zone

GW

100% Upper and
Lower Zone To River

84.8% Upper Zone and
Lower Zone Flow To River
15.2% Upper Zone and
Lower Zone Flowto Canal

75.8% Upper Zone
and Lower Zone To
River. 24.2% Upper
Zone and Lower
Zone to Canal

77.1% Upper Zone
and Lower Zone To
River. 22.9% Upper
Zone and Lower
Zone to Canal

31.6% Upper Zone
and Lower Zone
To River. 68.4%
Upper Zone and

Lower Zone to
Canal

100% Upper and Lower
Zone To River

SwW

NA

To Canal (Storm Water
Considered Clean
Estimated at 5.5 GPM) and

To Canal (60% Storm
Woater) and To River
(10% Storm Water)

To Canal (33% Storm
Water) and To River
(7% Storm Water)

To Canal (85%
Storm Water) and
To River (5%

To Canal (55% Storm
Woater) and To River (5%
Storm Water)

To River (5% Storm Water) Storm Water)
Flux (pCifYr]
North Clean Area Unit 2 North Unit 172 Unit 3 North Unit 3 South South Clean Zone Total
g;’\r"f River-Upper 1.84E+08 0.00E+00 8.94E+08 6.90E+08 5.60E+08 1.81E+09 4.14E+09
GW to River-
1.26E+08 0.00E+00 213E+09 1.17E+09 7.48E+08 1.48E+09 5.66E+09
Lower Zone
GW to Canal 0.00E+00 0 00E+00 287E+09 4.44E+08 3.87E+00 0.00E+00 718E+09
sW to Canal NA 3.30E+10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.30E+10
SW to River NA 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Curies/Yr == 0.05
Notes:

The recharge rate used herein, 26% of precipitation (~10 infyr), is within the range of values discussed in the USGS modeling report’ The reported recharge ranged from 3.6 inchesfyear to 7.5 inches/year for a till to 20

inches per year for coarse grained glacially stratified deposits. A yearly ralling average precipitation value measured at the Facility meteoralogical station is also used in the computations. The catchment area was defined
using an AutoCAD topo map for the Site and surounding area. The catchment was defined by starting at the area marked "line of water grant” and tracking east, away from the River, to define portions of the land surface
contributing water to the selected discharge zone. Calculations assume that run-off or overland flow in unimproved areas of the Site is negligible, there are no changes in starage and the Hudson River is a gaining stream.

1. USGS. Water Use. Ground-Water Recharge and Availability. and Quality of Water in the Greenwich Area, Fairfield County, Connecticut and Westchester County, New Yark, 2000-2002

J:117,000-16,999\17869\17869-91. MG'2009 - Quarter 4\Dose Calculations
Appendix F - Q4 2009-dose calcs NEWCALIBRATION .xisx.

Rainfal_model_H3
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™, FINAL QUARTERLY LONG-TERM GROUNDWATER

: MONITORING REPORT Q4 2009 (REPORT NO. 8)

APPENDIX G: UNIT 2 TRITIUM PLUME TREND
ANALYSES
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TABLE G1
MANN-KENDALL TREND EVALUATION SUMMARY
TRITILM IN GROUNDWATER NEAR UNIT 2
INDIAN POINT ENERGY CENTER

BUCHANAN, NY
Number of Minimum Maximum Mann- Normalized Trend at 95%
Number of | Times below | Tritium Activity | Tritium Activity Kendall Test Statistic Level of
Well ID Data Points MDC (pCi/L) (pCi/L) Statistic (S) (Z) Probability Significance

INMW-30-69 32 0 7.36E+04 6.01E+05 -179 -2.89 0.998 decreasing
[MW-30-84 19 0 5.78C 103 1.25C1 04 -15 -0.49 0.688 no trend
IMW-31-49 31 0 2.98E+02 4.84E+04 21 0.34 0.633 no trend
MW-31-63 19 0 5.00F+03 4.06F+04 12 0.38 0.650 no trend
[NVW-:31:85 19 0 3.TEH02 1.88E+04 69 2.38 0:991 increasing
IMW-32-59 18 0 4.13E+02 6.43E+04 -41 -1.52 0.935 1o lrend
[MW-32-85 17 0 5.42E+03 1.26E+04 -10 -0.37 0.645 no trend
IMW-32-131 6 1 1.29E+02 1.13E+04 2 NA 0.575 no trend
MW-32-149 15 0 1.99E+02 1.05E+04 -67 -3.27 0.999 decreasing
IVMW-32-173 13 0 4.31E+02 5.89E+03 -60 -3.60 1.000 decreasing
NW-32-100 16 0 1.63E+03 1.13E+04 -74 -3.29 0.999 docrcasing
VW-33 22 0 2.30E+04 2.64E+05 -85 -2.37 0.991 decreasing
IMW-35 19 0 1.04E+03 1.19E+05 -75 -2.59 0.995 decreasing
IMW-36-24 14 2 1.54E+02 3.42E+04 7 0.33 0.629 no trend
INMW-36-52 14 0 6.061103 2.68L 104 -63 12.00 7.000 decreasing
"MW -37-22 16 0 2.26E+03 3.49E+04 -52 -2.30 0.989 decreasing
||]\TW-37-32 16 0 2.49E+03 3.01F+04 -62 -2.75 0.997 decreasing
[[nrw-37-40 15 0 4.22E+03 1.70E+04 -87 -4.26 1.000 decreasing
NMW-37-57 160 0 4.05E+03 4.48E+04 -82 -3.65 1.000 docreasing
INW-42-49 16 0 1.12E+03 7.22E+04 -14 -0.59 0.721 no trend
MW -42-78 11 0 3.46E+02 1.28E+03 -17 -1.25 0.894 no trend
M W-49-26 18 0 3.10E+03 1.54E+04 -123 -4.62 1.000 decreasing
MW -49-42 18 0 2.25E+03 1.13E+04 -125 -4.70 1.000 decreasing
||1\TW-49-65 18 0 1.26L 103 5.76L 103 -103 -3.94 1.000 docrcasing
||MW-50-42 19 4 1.01E+02 9.75E+03 -48 -1.64 0.950 no trend
IMW-50-66 23 0 2.08E+03 1.08E+04 -177 -4.65 1.000 decreasing
NW-53-82 13 0 4.54E+02 1.32E+04 -18 -1.04 0.850 no trend
MW-53-120 160 0 4,.42E+03 9.61E+03 -62 -2.75 0.997 decreasing
MW -55-24 12 0 7.82E+02 3.08E+03 -25 -1.65 0.950 decreasing
IMW-55-35 11 0 8.53F+02 9.04E+03 -21 -1.56 0.940 no trend
MW-55-54 12 0 5.47E+03 1.31E+04 -46 -3.09 0.999 decreasing
||MW-111 31 0 6.81E+03 5.78E+05 -166 -2.80 0.997 deoreasing

Notes: Calculations based on Mann-Kendall frend evaluations as presented in U.S. EPA Practical Methods for Data Analysis, U.S. EPA QA/G-9 QA00 TUPDATE, July 2000,
Scetion 4.3.4

J:A17,000-18,99911 786911 7869-91 MG\2009 - Quarter 4\Dose CalculationssMann Kendall\Q4 2009 Mann Kendall Tests jasxlsx;
Mann-Kendzll Summary Page 1 of 16 Print Date: /30,2010
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MW-30 Tritium Activity (logarithmic)
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MW-31 Tritium Activity
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Changes in Total Estimated Tritium Plume Activity Over Time

0.149 89% overall reduction

The curve of tolal Unil 2 Tritium aclivity as a function of lime approximales a firsl order decay approaching a positive, horizonlal asymplole.

As such, the curve is consistent with that expected after climination of all leaks from the Unit 2 SFP, but with a small continuing release of
0.0981 Tritium to the groundwaler  The ongoing input Lo the groundwater is attributed to the historically leaked Tritium which is now being slowly
released from storage (retention mechanism CSM) A relatively horizontal asymptote would be expected to persist until the majority of this
slored Tritium is purged [rom the relention mechanism

45% reduction since Q2 2007
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APPENDIX H: SOUTHERN BOUNDARY WELLS
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TEMPORAL TRITIUM TRENDS IN SOUTHERN BOUNDARY WELLS
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