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Subject: Summary Groundwater Report for the Yankee Nuclear Power Station Site - 2005
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Yankee Atomic Electric Company (YAEC) herewith submits the subject report which discusses
the results of groundwater investigations conducted during 2005 at the Yankee Nuclear Power
Station (YNPS). The investigative phase follows that of the previous year, which was reported
in Reference 4.

Hydrogeological investigations addressed in the report encompassed the collection and analysis
of two (2) rounds of groundwater sampling, occurring in the first and fourth quarters of 2005.
Sampling events for the second and third quarters of 2005 were cancelled due to well
inaccessibility. The results from these sampling rounds confirmed that tritium continues to be
the only plant-related radionuclide in the groundwater.

The groundwater investigation at YNPS continues with the installation of additional monitoring
wells beginning in February 2006. Monitoring wells are planned for two (2) new locations
adjacent to former structures presumed to have been the source of the tritium in the groundwater.
Additional monitoring wells are planned as companion wells in the shallow aquifer for various,
established clusters as well as other targeted locations to satisfy requirements of the
Massachusetts Department of Environmental Protection (MA DEP).

The groundwater investigations for 2006 will commence in mid-April and will include four (4)
quarterly rounds throughout the year. As in the past, YAEC will augment the groundwater
program by introducing additional technical resources, as required to enhance the overall
program.
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Should you have any questions regarding information provided in the enclosed report, please
contact Mr. Greg Babineau, Radiation Protection Manager, at (413) 424-2202, or the
undersigned at (301) 916-3995.

Sincerely,

YANKEE ATOMIC ELECTRIC COMPANY

Alice C. Carson
Licensing Manager

Enclosure: As stated.
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D. Howland, MA DEP
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Executive Summarv

This report summarizes results of quarterly ground water monitoring at the former Yankee Nuclear
Power Station (YNPS) in Rowe, Massachusetts during 2005. Sampling of the ground water wells
occurred in the first and fourth quarters of 2005. Sampling events for the second and third quarters of
2005 were cancelled due to well inaccessibility. The fourth quarter results confirmed that tritium is the
only plant-related radionuclide in the ground water.

Results of quarterly monitoring in 2005 are generally consistent with historic monitoring results, with on-
excetation. Analytical results from three wells and a surface water seep sampled during this period
indicate increases in tritium concentrations relative to past results, but are below the United States
Environmental Protection Agency (EPA) Maximum Contaminant Level (MCL) of 20,000 pCi/L. The
detected increases are attributed to disturbance of the aquifer associated with source removal during
decommissioning and increased surface water infiltration due to removal of structures, pavement and
stomi water drainage systems. A special, monthly sampling program for tritium has been established fo:.
these wells to monitor fluctuations in tritium concentrations.

The ground water investigation at YNPS continues with the installation of additional monitoring wells
beginning in February 2006. Monitoring wells are planned for two new locations adjacent to former
structures presumed to have been the source of the tritium in the ground water. Additional monitoring
wells are planned as companion wells in the shallow aquifer for various, established clusters as well as
othex targeted locations to satisfy requirements of the Massachusetts Department of Environmental
Protection (MA DEP). Each of these new wells will become active in the ground water monitoring
program and included with existing wells in the quarterly sampling events for 2006.

The recommendation for ground water monitoring during 2006 is to continue with the current schedule
of quarterly monitoring, including the new wells that have been installed in 2006. After the first two
quarters of monitoring, consideration should be given to reducing the scope of the analyses to those
analytes that have potential source terms. The revised analyte list would be: 3H, 90Sr, 14C and gamma
emitters. This revised list will continue to support the accurate assessment of plant-related radionuclides
in site ground water.
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Introduction

This report summarizes results of quarterly ground water monitoring at the former Yankee Nuclear
Power Station (YNPS) in Rowe, Massachusetts during 2005. Ground water monitoring occurred in the
first and fourth quarters of 2005. The number of wells that were available for sampling during each
even: was limited due to significant demolition activities ongoing at the site. Accordingly, some of the
welh. have not been sampled since November 2004, including two of the wells with the highest historical
tritiumn concentrations. Demolition activities impacting the access to wells included excavation and
remcval of soil and concrete in the vicinity of the Vapor Containment (VC) footprint, the Spent Fuel Pit,
Ion Exchange Pit, New Fuel Vault, radioactive waste warehouse and various building slabs and
foundations. Previous investigations of ground water, soil and concrete in these areas have shown that
there were measurable concentrations of tritium. Excavation and removal of substructures required
dew.tering of the excavations via pumping and management of ground water.

Increases in the tritium concentrations were observed during the fourth quarter sampling event in three of
the shallow-aquifer wells (MW-106A, CB-6, CB-4) and the surface water seep at Sherman Spring
(SP- 1) that previously had low or non-detectable tritium results. It is noteworthy that two of the wells
and the surface water seep (MW- 106A, CB-6 and SP- 1) are down-gradient of the former VC and th.
tritiumn results are consistent with the migration of tritium, known to be in that area, via ground water
flow in the shallow aquifer as mapped from historical monitoring data. No tritium increases were
observed in wells screened below the shallow aquifer in sand lenses within the glacial till or in bedrock.
The iburth well, CB-4, is in the area further down-gradient of the other three wells and indicated
minimal increases in tritium concentration. The maximum tritium concentration detected in these samples
was 14,730 pCi/L, below the United States Environmental Protection Agency (EPA) Maximum
Contaminant Level (MCL) of 20,000 pCi/L

The only other notable change in the ground water measurements made during 2005 was 1) in silt
measurements of specific conductivity showed a decrease, 2) pH values trended toward neutral, and 3)
oxygen concentrations increased slightly.

Disc ission

A total of 29 wells were sampled in the first quarter, and a total of 17 wells were sampled in the fourth
quarter of 2005.

Increases in tritium concentration may be due to the soil disturbance in up-gradient areas where
excavation and other demolition activities occurred. This observation is consistent with similar
occurTences of fluctuations in tritium concentrations in the past. An example of such a change is at well
MW biOB. Its original tritium concentration was less than the minimum detectable concentration
(MDC) of approximately 300 pCi/L, but immediately following the start of the VC demolition, its value
increased to greater than 1,000 pCi/L and shortly after was less than the MDC (see YA-REPT-00-

YA-REPT-00-004-06 Page 4of 9



009-04). Additional monitoring will be conducted to further assess fluctuations in tritium concentrations
over time.

Duri hg the November 2005 sampling event three wells and the surface water seep (MW- 106A, CB-6
CB-4; SP- 1) showed increases in tritium concentrations that remained below the EPA MCL. In
response to this fluctuation, additional ground water samples were collected and analyzed for tritium in
January and February of 2006. The preliminary results of that sampling campaign, as well as some of
the previous analyses for these wells, are shown in Figure 1. These preliminary results suggest that
tritiu:n concentrations have peaked and may now be decreasing; however, additional monitoring will be
neceSsary to further evaluate this trend. The next sampling event in April 2006 will be a more
comprehensive round and give more information on these wells.

The excavation of the Spent Fuel Pit and Fuel Transfer Canal during June - October 2005, may have
also affected the changes in the tritium concentration of these wells. Ground water entered the Spent
Fuel Pit excavation and the maximum concentration of tritium detected was approximately 46,800
pCi/L. In addition to tritium "'Cs, 6OCo and '08mAg were detected at peak concentrations of 76, 24
and 1.1 pCi/L, respectively. Detectable concentrations of gamma emitters were seen in only 60,000
gallons of the 241,000 gallons pumped from the excavation. Later results confirmed that the gamma
component was insoluble and thus not attributable to groundwater. The concentration of tritium in the
ground water pumped from the Spent Fuel Pit excavation over the period when dewatering occurred is
shovwn in Figure 4. The figure shows that the highest tritium concentrations were observed for a short
period at the beginning of the excavation process as would be expected during initial phases of the soil
disturbance. Tritium concentrations decreased significantly following initial pumping and generally
remained constant during the balance of the excavation/dewatering process and decreased to non-
detectable upon conclusion of this work.

The water pumped from the Spent Fuel Pit excavation was transferred to holding tanks and sampled.
The water containing tritium was sampled to confirm concentrations within discharge limits and then
discharged through normal effluent pathways.

A new well, MW- 104A, has been installed in the shallow aquifer and completes the MW- 104 series
well cluster. This well is located generally within the same groundwater flow path as the three wells and
one surface water seep where increased tritium has recently been measured. A ground water sample
collected during development of MW-I 04A shows measurable tritium in the same range as the three
other affected wells and the surface water seep. This well will be sampled with all others during the
April 2006 sampling event.

The potential concentration of plant-related radionuclides in the ground water is directly related to the
available source term for each radionuclide. Now that all the site buildings have been demolished and
removed (with the exception of some concrete left below grade), the source term reverts to
contamination in soil, isolated lenses of slow-moving contaminated groundwater and the residual buried
concrete. Extensive analysis has been done on all of these media for all of the radionuclides of concem.
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Thes.- analyses indicate that the only plant-related radionuclide present in ground water is tritium and the
only radionuclides present that can be a source term for the groundwater are in soil and are:

'H, 90Sr, 14C, and gamma emitters (e.g. 60Co, '37Cs, 108mAg)

Note that none of the transuranics or 99Tc were identified in the ground water, building materials or soil
(See for example General Engineering Laboratories Sample Report numbers 146898, 139446 and
139436 for LTP soil and concrete values).

Because specific analyses are being performed for 3H, 90Sr, and 14C, the measurement of gross alpha
and gross beta in ground water samples are superfluous analyses and should be discontinued. The
measurements to date reflect the variation of the gross alpha and beta emitters resulting from natural
radioactivity in ground water (uranium and thorium decay products). See Figures 3 and 4 for examples
of these trends. Gamma ray spectrometry analysis of ground water samples will ensure that all of the
identified gamma ray emitters in the source term materials will continue to be monitored.

Conclusions

Quarterly sampling and analysis of the wells on site since July 2003 has confirmed that tritium is still the
only lant-related radionuclide present in the ground water. Investigation of the ground water flow
system beneath the site is continuing with installation and testing of additional monitoring wells in 2006.
Contnued quarterly sampling of the existing wells and these new wells will allow further characterization
of the occurrence of plant-related radionuclides in ground water at the site.

The concentration of tritium in well MW- 101 B in 2003 was less than the MDC, however, in March
2004 during the VC demolition one sample was reported at 1,100 pCi/L. Inthe final three quarterly
samples in 2004 the tritium concentration was again less than the MDC.

This temporary fluctuation in tritium concentration in MW-l1IB may have resulted from soil disturbance
associated with demolition activities. Similarly, the tritium concentrations in MW-106A, CB-4, CB-6
and ',P- 1 increased following significant site demolition activities such as deep excavation, construction
dewatering, soil disturbance and increased ground water infiltration into open excavations. In each
case, however, tritium was the only radionculide identified.
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Recommendations

Ground water monitoring during 2006 will be the first opportunity for sampling after the major source
term:; have been removed and disturbance to the subsurface soils from heavy demolition equipment has
substantially decreased. Based on this, and the analytical results for the site groundwater since 2003,
the following groundwater-monitoring program is recommended:

I. Quarterly sampling of all monitoring wells, springs and potable water sources should continue
for all quarters of 2006 (starting in April).

2. During the first two quarters of 2006, all wells should continue to be analyzed for the full suite cf
parameters.

3. If tritium is still the only plant-related radionuclide identified in all the wells from the first two
quarter sampling events, the analytes to be determined during the third and fourth quarters
should be reduced to the following list: tritium, 90Sr, 14C, and gamma emitters.

4. Should gamma emitters be detected in groundwater samples in the future, a resample should be
taken and filtered prior to acidification to assess the soluble and insoluble fractions of these
gamma emitters.

5. As in the past, the program continues to be evaluated for additional enhancements going
forward.
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Figure 1.

pCUiL Tritium Trend, pCi/L

17000
15000
13000
11000
9000

7000
5000
3000
1000

.1 000 Ip

Dec-04 Feb-05 Apr-05 May-05 Jul-05 Sep-05 Oct-05 Dec-05 Feb-06 Mar-06

Date
- CB-4

6 MW- 04A
xK SP-1

- CB-6
x MW- 06A

Figure 2.

pCi/L
5.COE+00

4.COE+00

3.COE+00

2.0OE+00

1.OOE+00

O.OOE+00

Gross Alpha Activity - IX

-1.OOE+00 A \

-2.OOE+00 r ,1

-3.OOE+00
Jun-03 Oct-03 Jan-04 Apr-04 Aug-04 Nov-04 Feb-05 May-05 Sep-05 Dec-05 Mar-06

Date
- 102A
A- 102C
-E 103B

- - 1028
- -1-103A

YA-REPT.OO-004-06 
Page 8 of 9

YA-REPT-00-004 06 Page 8 of 9



Figure 3.
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Figure 4: Spent Fuel Pool Dewatering - Water Intrusion
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