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• Implementation of an onsite ground water monitoring program to monitor for 
radioactive leakage into ground water; 

• Procedures for potential remediation of leaks and spills, including consideration 
of the long term decommissioning impacts; 

• Records of leaks and spills recorded, if any, in the licensee's decommissioning 
files in accordance with 10 CFR 50.75(g); 

• Licensee briefings of local and state officials on the licensee's ground water 
protection initiative; 

• Protocols for notification to the local and state officials, and to the NRC regarding 
detection of leaks and spills; 

• Protocols or procedures for 30-day reports if an onsite ground water sample 
exceeds the criteria in the radiological environmental monitoring program; 

• Ground water monitoring results as reported in the annual radioactive effluent 
controls and radioactive environmental monitoring reports; 

• Licensee and industry assessments of ENVY's implementation of the ground 
water protection initiative. 

b. Findings and Observations 

No findings of significance were identified. 

Implementation of the NEI 07-07 Ground water Protection Initiative (GPI) is voluntary. 
Under the initiative, each site was to develop an effective, technically sound ground 
water protection program by August 2008. The inspectors' review identified that at 
Vermont Yankee, not all of the objectives established in the GPI had been met. 
Specifically, Vermont Yankee had not implemented the following aspects of the Ground 
Water Protection Initiative: 

• A formal site-specific ground water monitoring program and plan had not been 
implemented and the Final Safety Analysis Report has not been revised to 
include the current characterization of hydrology and geology at the site. 

• The latest site-specific hydrogeological evaluation that was conducted in January 
2007 identified Significant knowledge gaps and this had not been fully addressed 
to reflect the current knowledge of ground water flow characteristics based on the 
January 2010 tritium leak investigation. 

• The risk assessment and leak detection program for SSCs have not been 
updated regarding potential onsite contamination and leaks to the ground water 
based on the current network of ground water monitoring wells. Other missing 
elements included: enhancements of existing leak detection methods; 
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enhancements of SSCs to prevent spills or leaks from reaching the ground water; 
preventive maintenance of equipment to minimize the potential release of 
radioactive material; and establishing a frequency for the review of structures, 
systems, and components, and work practices that could result in spills or leaks. 

As of a result of this inspection, ENVY issued Condition Report CR-VTY-2010-0541 to 
correct the indicated incomplete objectives and bring Vermont Yankee into alignment 
with the NEI Industry Ground Water Protection Initiative. 

40A6 Meetings. including Exit 

The inspectors presented the preliminary inspection results to Mr. N. Rademacher, and 
other members of ENVY staff, at an exit meeting on April 14, 2010. The inspectors 
verified that none of the information in this report is proprietary. Two Entergy drawings, 
which were instrumental in providing inspectors with a visual understanding of the leak 
and its impact on the site, are provided in Attachment A to this report. 
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Attachment A 

Figure 1, Vermont Yankee Tritium Plume Map* 

Table 1, Vermont Yankee Ground Water Tritium Data 

Figure 2, Artist's Rendition of AOG Pipe Tunnel and Ground Water Leak Locations* 

* Indicates a drawing obtained from ENVY for purposes of inspection review and 
assessment. 
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Figure 1 
Vermont Yankee Tritium Ground Water Plume 
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Table 1 
Vermont Yankee Ground Water Monitoring Well Tritium Oata 

Monitoring Well 

GZ-1 
GZ-2 
GZ':3 

GZ-4 
GZ-5 
GZ-6 
GZ-7 
GZ-9 
GZ-10 
GZ-11 
GZ-12 
GZ-13 
GZ-130 
GZ-14 
GZ-140 
GZ-15 
GZ-16 
GZ-17 
GZ-19 
GZ-190 
GZ-20 
GZ-21 

Tritium Concentrations (pCi/L 

NO 
NO 
NO 
705 -71,000 
1,500 - 7,900 
NO 
NO 
740,000 - 1,200,000 
NO 
2,450,000 - <1800 
NO 
15,000 - 270,000 
NO 
2,000 - 1,000 
63,000 - 280,000 
NO - 2,300 
170,000 - 760,000 
NO 
NO 
NO 
NO 
645,000 -163,000 
1,700,000 - 2,100,000 

NO - indicates no detectable activity 

11/07-4/10 
2110 - 4/10 
11/07 - 8109 
11/09-4/10 
1110-4110 
11/07 - 4110 
1/10 - 4/10 
2/10 - 4/10 
2/10 - 4/10 
2/10 - 4/10 
2/10 - 4/10 
2/10 - 4/10 
2/10 - 4/10 
2/10 - 4/10 
1/10 - 4/10 
3/10 - 4/10 
2/10 - 4/10 
3/10 - 4/10 
3/10 - 4/10 
2/10 - 4/10 
2/10 - 4/10 
3/10 - 4/10 
3/10 - 4/10 
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Attachment B 

Vermont Yankee Ground water Contamination Investigation Time Line 

Ground water monitoring wells, GZ-1, GZ-3, and GZ-5 were installed along the 
Connecticut River as part of the NEI Ground water Protection Initiative. 

Six additional ground water monitoring wells were planned for installation in 2010 
as part of the NEI Ground water Protection Initiative (GZ-2, 4, 6, 7, 8 and 9). 

ENVYNermont Yankee (ENVY) received a positive tritium result of an on-site 
ground water monitoring well. The sample was collected on 11/17/09, and the 
result was reported to the licensee on 1/6/10. The tritium concentration in GZ-3 
was reported as 705 pCil1. 

Based on a relatively low sample concentration result, ENVY took a confirmatory 
sample of GZ-3 on 1/7/10 and counted the sample in the onsite laboratory which 
indicated 17,000 pCilL. GZ-3 is outside the protected area but within the owner 
controlled area, and about 30 feet from the Connecticut River. No detectable H-3 
was found in the other ground water monitoring wells GZ-1 and GZ-5, or in a 400 
ft. deep drinking water well (COB) in that proximity. Additionally no detectable 
activity was found in coincident river water samples. 

ENVY informed numerous State and Local government representatives in VT, 
NH, and MA of the discovery of the tritiated ground water condition and that the 
current condition had no immediate health and safety significance. 
Subsequently, ENVY informed the NRC relative to10 CFR 50.72 due to 
notification of external government agencies. 

ENVY received a positive tritium sample from GZ-1 of 9500 pCi/L. 

ENVY determined that the GZ-1 sample taken on 1/19/10, was a false positive. 
ENVY reanalyzed the sample and obtained independent laboratory analysis 
which confirmed that activity in the sample from GZ-1 was less than minimum 
detectable activity. ENVY has collected a split sample for the State of Vermont, 
to allow independent confirmation. As a result of this error, ENVY has enhanced 
its sampling and analysis procedures and quality control processes to prevent 
recurrence and improve reliability of its reported data. ENVY reported that an 
independent laboratory (Teledyne-Brown) will be engaged to assure the 
accuracy of analytical results. 

Relative to investigation of the source, ENVY has examined the CST pipe trench 
and moat areas and reported that there is no indication of leakage from piping or 
the CST tank, and no water has been observed in the associated CST sump 
area. 
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A pipe vault associated with the Advance Off-Gas (AOG) system has been 
examined. Standing water was observed and sampled. Analytical results are 
not yet available. 

ENVY has continued its investigation of the pipe trench in the RadWaste 
Processing Building. Examination of all the piping in the trench indicated that the 
piping appeared in acceptable condition with no indication of degradation or 
leakage. 

ENVY has developed a work order for the excavation of a underground pipe line 
that serves as a steam drain line associated with the AOG due to soil 
depressions observed in the vicinity. 

ENVY has initiated the development of additional ground water monitoring wells 
to supplement ground water data supplied by GZ-1, GZ-3, and GZ-5. An 
additional nine wells are planned. 

1/25/10 NRC Region I initiated an on-site inspection to review ENVY's tritium leak 
investigation, and to review ENVY activities relative to implementation of the 
industry's voluntary ground water protection initiative, described by NEI 07-07. 

1/10 - 3/10 The following ground water monitoring wells were installed: GZ-6, GZ-14, GZ-4, 
GZ-2, GZ-7, GZ-9, GZ-11, GZ-10, GZ-12, GZ-13, GZ-15, GZ-14D, GZ-19, GZ-
13D, GZ-19D, GZ-16, GZ-17, GZ-20, GZ-21 

2/15/10 ENVY terminated the observed AOG leak by unplugging the pipe tunnel floor 
drain that allowed drainage of the pipe tunnel accumulated liquid to drain into the 
AOG pipe vault sump, which was subsequently pumped into the liquid radwaste 
system for recycling as designed. 

2/23/10 Operations removed the COB drinking water well from service. 

2/27/10 A leak test was performed which recreated AOG tunnel conditions. The AOG 
tunnel was blocked and filled with demineralized water. Demineralized water 
was observed flowing freely at the joint of the AOG tunnel and where the OGE-
100 pipe concrete covering connects with the AOG tunnel, confirming the leak 
location. 

3/4/10 ENVY identified the "B" hydrogen recombiner steam trap drains as one potential 
source. ENVY discovered a nickel to quarter sized hole at a recombiner steam 
trap drain line elbow. 

3/9/10 A remotely operated vehicle in the AOG tunnel provided video of the recombiner 
steam trap drain lines 154 "A" and "B" as the source of the leakage. 

3/15/10 ENVY is working to complete the interim reroute of the "B" steam trap drain line. 
They are installing a temporary modification interim reroute of the "A" and "B" 
steam trap drain lines. They expect to complete the "B" 
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steam trap drain line modification by 3/16/10, and they plan to have the entire 
modification completed by 3/19/10. 

ENVY completed drilling extraction well EW-1. All leaking recombiner steam trap 
drain lines have been isolated. 

The "B" recombiner is in service, and the temporary modification of the "B" steam 
trap drain lines has been completed. Extraction of ground water from EW-1 has 
begun remediating the existing tritium contaminated ground water. 

Entergy is remediating ground water at approximately one gallon per minute. 
Approximately 1200 gallons per day has been removed from extraction well GZ­
EW-1 to date. 

ENVY has pumped a total of 23,000 gallons of ground water into temporary, on­
site storage tanks. Ground water pumping from the first extraction well began on 
March 25 at a rate of about one gallon per minute. On 4/7/10, ENVY shifted the 
pumping equipment to a newly drilled extraction well with an increased capacity 
of about three gallons per minute. The temporary storage tanks hold all the 
water prior to, and after, initial cleaning. The demineralized and filtered water is 
then transferred into the plant for more filtering prior to being reused in other 
plant systems. 

The sampling of ground water via the monitoring wells continues. The readings 
show a continued eastward ground water flow and, as expected, the wells further 
east show a gradual rise in tritium as the wells nearest where the leak occurred 
have greatly reduced concentration with the pumping underway and the leak 
stopped, the well that had shown the highest concentration is now below the 
minimum detectable level. The hydrologists expect all the wells to ultimately be 
at reduced concentration as the extraction pumping accelerates cleanup. The 
remediation of contaminated soil is on schedule for removal and shipping to a 
federally licensed disposal facility. 
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Licensee Personnel 

D. Mannai 
J. DeVincentis 
J. Rogers 
S. Skibniowsky 
J. Hardy 
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ATTACHMENT B 

SUPPLEMENTAL INFORMATION 

KEY POINTS OF CONTACT 

Licensing Manager 
Licensing Manager 
Design Engineering Manager 
Environmental and Effluents Chemistry Specialist 
Chemistry Manager 

M. Shaw Principal Hydrogeologist, GZA GeoEnvironmental, Inc. 

LIST OF ITEMS OPENED, CLOSED AND DISCUSSED 

Opened and Closed 

None. 

LIST OF DOCUMENTS REVIEWED 

Procedures: 
EN-CY-111, "Ground water Monitoring" 
EN-CY-109, Rev. 2, "Sampling and Analysis of Ground water monitoring Wells" 
EN-CY-108, Rev. 3, "Monitoring of Non-radioactive Systems" 
EN-RP-113, Rev. 4, "Response to Contaminated Spills/Leaks" 
OP 4605, Rev. 45, "Environmental Radiation Sampling and Analysis" 
CHAD-7605-01, "Ground water Monitoring Plan" 
PP-GPP-7605, "Ground water Protection Program" 
EGAD-7605-01, "Ground water Contamination Risk Profile" 

Condition Reports: 

CR-VTY-2010-0069 
CR-VTY-2010-0541 

Other Documents 

NEI Ground Water Protection Initiative Peer Assessment Report, January 25, 2010 
Teledyne Brown Engineering Environmental Services 2008 In-House Water Blank and Spike 
Program tritium testing results (450 pCi/L standard) 
Site Hydrogeologic Assessment in Support of ENVY GPI- Vermont Yankee, January 2007 
Draft Ground water Protection Initiative Data Review - Vermont Yankee, September 2008 
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VYNPS Radiation Protection Department Report No. 10-001, Rev. 3, "Simplified Dose Analysis 
for Tritium in Well GZ Wells" 
Areva NP,lnc. Document No. 47-9133403, February 26, 2010, "Pathway Dose Assessment for 
Vermont Yankee Ground water Release to the Connecticut River" 
ENVY Document, May 9,2010, "Pathway Dose Assessment for Vermont Yankee Ground water 
Release to the Connecticut River" 
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AOG 
CFR 
COB 
CR 
CSM 
CST 
ENVY 
LTGMP 
NRC 
ODCM 
PSB 
RCA 
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LIST OF ACRONYMS 

Advanced Off-Gas 
Code of Federal Regulations 
Construction Office Building 
Condition Report 
Conceptual Site Model 
Condensate Storage Tank 
ENVY Vermont Yankee 
Long Term Ground water Monitoring Program 
Nuclear Regulatory Commission 
Offsite Dose Calculation Manual 
Plant Services Building 
Root cause analysis 
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