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1.0 INTRODUCTION

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) has been

contracted by Yankee Nuclear Power Station (YNPS) to conduct the Post Closure Groundwater and

Surface Water Monitoring Program at their site, located at 49 Yankee Road in Rowe, Massachusetts.

YNPS completed its decommissioning in 2007, under the oversight of the Nuclear Regulatory

Commission (NRC).  However, as part of the closure process, ongoing groundwater and surface

water monitoring is still required under the Massachusetts Department of Environmental Protection

(MassDEP). This work is to demonstrate that the groundwater is in compliance with the

Massachusetts Contingency Plan (MCP) and for post closure monitoring of the Beneficial Use

Determination (BUD) Area and the Southeast Construction Fill Area (SCFA).  This report presents

the findings from samples collected in March 2016 in support of the site closure requirements under

the MCP.

2.0 BACKGROUND

Through the site closure process, a comprehensive investigation was conducted to characterize

environmental conditions and to develop the conceptual site model, not only to identify source areas

and impacted media, but to also describe the fate and transport of both chemicals and radionuclides

in soils, groundwater, and surface water.  These findings have been published in numerous reports

and have achieved the appropriate regulatory approvals.  The conceptual site model for groundwater

at YNPS was published in the Final Groundwater Conditions Report, submitted to the NRC on

February 15, 2007 (YNPS, 2007).

As part of the decommissioning project, 81 groundwater monitoring wells were installed to

characterize the hydrogeology, and groundwater quality.  Currently there are 15 wells that remain on

site.  Of these wells, five groundwater monitoring wells were sampled in March 2016 to demonstrate

compliance with the MCP and to support post closure monitoring. Results are presented and

discussed in the following report.
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3.0 SCOPE OF WORK

Groundwater monitoring for closure under the License Termination Plan (LTP) has been completed.

However, groundwater and surface water monitoring is still required to reach closure under the

MassDEP and to support post closure monitoring.  In keeping with this goal this program was

completed in accordance with the MassDEP-approved Groundwater Monitoring Plan to Support

Closure under the MCP (ERM, 2007) as modified by the MassDEP by letter dated February 23, 2016

(Appendix A), as well as the Phase II - Comprehensive Site Assessment Report (MassDEP, April

08, 2009).

On February, 23, 2016 YNPS received a letter from the MassDEP approving the Minor Modification

Permit application, entitled “Proposed 2015 Revisions to the Groundwater and Surface Water

Monitoring Program”, for the former YNPS in Rowe, MA.  The application was prepared by Ransom

Consulting, Inc. (Ransom) on behalf of Yankee Atomic Electric Company (YAEC), the owner of the

YNPS.  The application proposed to amend the June 19, 2007 MassDEP approval of the Final Post-

Closure Groundwater Monitoring Plan (the Groundwater Monitoring Plan) for the YNPS, which

addressed environmental monitoring at the Beneficial Use Determination (BUD) Fill Area (the

former industrial area) and the Southeast Construction Fill Area (SCFA), in accordance with

MassDEP’s Solid Waste Regulations at 310 CMR 19.000.

The MassDEP approved the Minor Modification permit subject to a number of conditions and

requirements.  These conditions and requirements were identified in the MassDEP approval letter

(Appendix A) and included a list of locations to be sampled, the frequency of sampling, and for

which constituents they were to be analyzed.  Additionally, this modification was to be initiated

during the 2016 sampling event, for which this report describes.  Accordingly, the March 2016

sampling event included the sampling of five monitoring wells, three surface water locations, and

one surface water seep location.  A subset of sample locations were split and submitted to the

Massachusetts Department of Public Health Environmental Radiation Laboratory.  The sampling

program is summarized in Table 1.  The sampling locations are shown on Figure 1.  Groundwater

samples were collected in accordance with Low Stress (low flow) Purging and Sampling Procedure

for the Collection of Groundwater Samples from Monitoring Wells (USEPA, 2010) and in

accordance with Amec Foster Wheeler’s Site Specific Health and Safety Plan (Amec Foster Wheeler,

2016).  Field data records are presented in Appendix B, and a summary of the field data parameters

is presented in Table 2.
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During the field effort, locks were replaced on the monitoring wells CFW-5, CFW-6, MW-105B,

and MW-107C. The lock hasp on monitoring well CFW-1 was broken and YAEC was notified to

initiate repairs.  Subsequent to the field sampling effort, YAEC has repaired the lock hasp on CFW-

1 and a new lock has been installed.

The radiochemistry data were validated in accordance with Site procedure ES-4, Rev. 0 (YNPS,

2016).  Chemical analytical data were validated in accordance with EPA Region 1, New England

Validation Guidelines (USEPA, 1989 and 1996b).  A summary of the data validation findings and

tabulated validated data are provided in Appendix C-1 (radiological), C-2 (chemical), and C-3

(validation checklists).

4.0 FINDINGS

Groundwater samples were submitted for both radiological and chemical parameters. The results and

findings from the sampling events are presented in the following subsections.

4.1 RADIOLOGICAL PARAMETERS

Radionuclides in groundwater are compared to the United States Environmental Protection Agency’s

(USEPA’s) Maximum Contaminant Level (MCL).  In additional to these criteria, data are also

evaluated over time to assess if trends are decreasing, stable, or increasing.  Consistent with

evaluations presented in previous Annual Post Closure Groundwater and Surface Water Monitoring

Reports, a change of 15 percent over previous sampling events has been used to identify trends.

Groundwater samples were collected from two monitoring wells and one surface water seep location

for analysis of radionuclides in March 2016.  The tritium results are presented on Table 3 with

previous data to demonstrate that there continues to be a generally downward and/or stable trend in

tritium concentrations.  Tritium was not detected in any of the surface water locations sampled during

this event.

Consistent with historical results, the highest concentration of tritium was detected at MW-107C at

6,330 picocuries per liter (pCi/L), with the next highest detection reported at monitoring well MW-

105B (1,460 pCi/L).  The MCL for tritium is 20,000 pCi/L.  As shown on Table 3, these detections

are consistent with the conceptual site model.
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No other radionuclides were detected in any of the groundwater or surface water sample locations

sampled during the March 2016 event.

Validated radiological data from the sampling event is provided in Appendix C-1.

4.2 CHEMICAL PARAMETERS

Groundwater chemical data are evaluated using the GW-1 groundwater standards (310 CMR

40.0974(2)) (MassDEP, 2008).  For the analyses where GW-1 standards are not published, data are

compared to Massachusetts MCLs or Massachusetts Secondary MCLs (SMCLs) (MassDEP, 2007).

Surface water chemical data are evaluated using USEPA Ambient Water Quality Criteria (AWQC)

(USEPA, 2002).  For the analyses where AWQC are not published, data are compared to

Massachusetts MCLs or SMCLs (MassDEP, 2007).

Former Southeast Construction Fill Area. Samples were collected from three groundwater

monitoring wells (CFW-1, CFW-5, and CFW-6) and three surface water locations (SW-1, SW-4 and

SW-5) to assess the potential environmental impacts from the Former SCFA.  A summary of the

sampling program is presented in Table 1.

Several metals and other naturally occurring compounds were detected in both groundwater and

surface water samples; however the concentrations are consistent with background and historic data.

Only iron and manganese were detected at concentrations that exceed the SMCLs.  SMCLs are used

to assess the aesthetic qualities of drinking water and are not health-based standards; concentrations

that exceed SMCLs are not necessarily indicative of potential health risks.

The surface water samples were also analyzed for 1,4-dioxane.  1,4-dioxane was not detected in any

of the surface water samples from the SCFA.

A summary of the groundwater data for wells downgradient of the SCFA is presented on Table 4.  A

summary of the surface water data for locations associated with the SCFA is presented in Table 5.

Sherman Spring. Sampling was completed at the Sherman Spring surface water location (SP-1) and

samples were analyzed for VOCs, 1,4-dioxane, and total Resource Conservation and Recovery Act
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(RCRA) 8 metals.  Barium and 1,4-dioxane were detected below applicable criteria.  Other results

were reported as not detected.  Validated data is included in Appendix C-2.

5.0 CONCLUSIONS

The results from the March 2016 groundwater sampling event were consistent with the approved

conceptual site model.  Based on the data collected during the March 2016 sampling event, tritium

concentrations continue to be stable or decreasing across the site, with the highest concentration

reported at MW-107C at an activity of 6,330 pCi/L compared to the MCL of 20,000 pCi/L.

No additional sampling is warranted at this time.  In accordance with the Post Closure Groundwater

and Surface Water Monitoring Plan, the next groundwater sampling event is scheduled for March

2021.

6.0 RECOMMENDATIONS

As the groundwater monitoring program is progressing, wells that are no longer part of the active

network were recommended for closure in accordance with MassDEP Guidelines as described in

previous reports. Table 6 summarizes the status of each monitoring well at the Site as of April 2016.

The monitoring wells remaining at the site include five wells that are sampled as part of the long-

term monitoring program (CFW-1, CFW-5, CFW-6, MW-105B, and MW-107C) as well as ten

wells (MW-102A/B/C, MW-104A, MW-105A/C, MW-106A, and MW-107B/D/E), that are no

longer sampled but, at the request of MassDEP, are kept active for potential future sampling events.

In consultation with the MassDEP, YAEC maintenance responsibilities for the wells that will be left

for possible future monitoring will be to protect from damage, and complete a visual inspection and

lock replacement once every three years, which began in 2012 (MassDEP, 2011).
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7.0 ACRONYMS

Amec Foster Wheeler Amec Foster Wheeler Environment & Infrastructure, Inc.

AWQC Ambient Water Quality Criteria

BUD Beneficial Use Determination

LTP License Termination Plan

MassDEP Massachusetts Department of Environmental Protection

MCL Maximum Contaminant Level

MCP Massachusetts Contingency Plan

mg/L milligrams per liter

NRC Nuclear Regulatory Commission

pCi/L picocuries per liter

Ransom Ransom Consulting Inc.

RCRA Resource Conservation and Recovery Act

SCFA Southeast Construction Fill Area

SMCL Secondary Maximum Concentration Limit

USEPA United States Environmental Protection Agency

VOC volatile organic compound

YAEC Yankee Atomic Electric Company

YNPS Yankee Nuclear Power Station
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Figure 1
Sample Locations

Post Closure Groundwater Report
Yankee Nuclear Power Station

Rowe, MassachusettsNote: Map provided by Environmental Resource Management, of East Hartford Connecticut.
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Table 1
Groundwater and Surface Water Monitoring Program Summary

March 2016

Yankee Nuclear Power Station
Rowe, Massachusetts

Analysis
Method

VOC - (8260
with TICs)1

1,4-Dioxane
(8270 SIM)

Calcium,
Iron,

Manganese

RCRA 8 Metals
- (6020A/7470)

Alkalinity -
(SM2320B)

COD - (EPA
410.4)

Radionuclides -
(Gamma
Spec)2, 3

Strontium-
90 -

(GPC, LSC)
Hard to
Detect

Tritium -
(LSC)- Hard

to Detect

D.O., ORP,
S.C., Temp.,
NTU (field

parameters)

T T T D (Field) T T T T T
40 (3) 250 (2) 250 (1) 250 (1) 125 (1) 125 (1)4 2 (1)4 1 (1)4 250 (1)4

mL mL mL mL mL mL Liter Liter mL
Glass Vial Amber glass Poly Poly Poly Poly Poly Poly Amber Glass

HCl 4 Deg C HNO3 HNO3 4 Deg C H2SO4 HNO3 HNO3 None
GEL Eurofins GEL GEL GEL GEL GEL GEL GEL FIELD

Media Loc Name Field Sample ID QC Code
GW CFW-1 CFW-1 FS X X X X
GW CFW-5 CFW-5 FS X X X X
GW CFW-5 CFW-5DUP FD X X X
GW CFW-5 CFW-5MS MS X X X
GW CFW-5 CFW-5MSD MSD X X X
GW CFW-6 CFW-6 FS X X X X
GW MW-105B MW-105B FS X X
GW MW-107C MW-107C FS X X
SW Sherman Spring SP-1 FS X X X X X X X
SW SW-1 SW-1 FS X X X X X X X
SW SW-4 SW-4 FS X X X X X X X
SW SW-5 SW-5 FS X X X X X X X
QC EB-006 EB-006 EB X
QC TB-009 TB-009 TB X
QC TB-010 TB-010 TB X
TOTAL 6 4 9 4 9 9 1 1 4 9

Prepared/Date: JAR 03/07/16
Checked/Date: TDL 03/08/16

Notes:
1 = VOCs shall be performed as outlined in 310 CMR 19.132(h)(1-3), specifically methyl ethyl ketone,
    methyl isobutyl ketone, acetone, and 1,4-dioxane shall be included, and unknown peaks having intensities
    greater than 5 times the background intensity shall be identified (TICs)

2 = Radiological analysis by Gamma Spectroscopy shall at a minimum quantify the radionuclides Ag-108m,
    Cs-134, Cs-137, Co-60, Eu-152, Eu-154, Eu-155, Nb-94, and Sb-125; also any other plant-related
    radionuclides detected by gamma spectroscopy above MDAs shall be reported as part of these analyses

As outlined in 310 CMR 19.132(i), detection limits for all parameters tested in groundwater samples shall be
    at or below the Massachusetts Drinking Water Standards & Guidelines (Maximum Contaminant Levels, or MCLs),
     including the 1,4-dioxane MCL of 0.3 micrograms/liter (ug/l)

3 = Sample volume needed per sample is 2 L for Gamma Spectroscopy

4 = Sample volume includes volume needed for QC samples, if applicable, for rad parameters and COD

4 Deg C 4 Degrees Celsius mL milliliter
COD chemical oxygen demand MS Matrix Spike
D Dissolved MSD Matrix Spike Duplicate
EB Equipment Blank NaOH Sodium Hydroxide
FD Field Duplicate QC Quality Control
FS Field Sample RCRA Resource Conservation and Recovery Act
GEL General Engineering Laboratories SW Surface Water Sample
GPC Gross Proportional Counter T Total
GW Groundwater Sample TB Trip Blank
H2SO4 Sulfuric Acid TICs Tentatively Identified Compounds
HCl Hydrochloric Acid VOC volatile organic compound
HNO3 Nitric Acid X indicates parameter scheduled for analysis.
LSC Liquid Scintillation Counter

Location of split sample collected for MassDEP

Fraction

Preservative
Lab ID

Bottle Material

Bottle Size (Qty per Sample)
Bottle Size Units
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Table 2
Field Parameter Measurements

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts

Parameter Conductivity DO Eh pH Temperature Turbidity
Units µSiemens/cm mg/L mv S.U. Deg C NTUs

Field Sample ID Sample Date
CFW-1 3/24/2016 0.026 5.6 87 7.8 4 --
CFW-5 3/24/2016 0.232 4.1 1 7.6 5 6.8
CFW-6 3/24/2016 0.088 3.1 117 6.9 6 1.6
MW-105B 3/23/2016 0.605 0.8 -67 8.0 11 0.6
MW-107C 3/23/2016 0.431 0.6 53 7.0 10 0.7
SW-1 3/24/2016 0.028 14.3 207 7.1 3 0.9
SW-4 3/24/2016 0.026 13.8 144 6.1 3 1.6
SW-5 3/24/2016 0.02 12.0 165 6.0 4 0.8

Prepared/Date: TDL 04/08/16
Notes: Checked/Date: ESS 04/21/16
Deg C - Degrees Celsius
DO - dissolved oxygen
Eh - oxidation/reduction potential
µSiemens/cm - microseimens per centimeter
mg/L - milligrams per liter
mv - millivolts
NTUs - Nephlemetric Turbidity Units
S.U. - Standard Units
-- = well was purged dry prior to sampling; turbidity was not recorded on
  the sampled water; value was 596 NTU’s at end of purging
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Table 3
Summary of Tritium Analytical Data and Trend Analysis

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts

Trend
Location Analysis*
CFW-5 - - - - 392 - - Not sampled this event
CFW-6 - - - 581 - 2440 Not sampled this event
MW-102D 6530 8580 1590 - - Not sampled this event
MW-104A 2850 1850 Not sampled this event
MW-105B 4850 5220 4890 4530 2900 3440 4710 3490 3890 2500 1640 1460 Decrease
MW-106A 3010 846 484 530 - - Not sampled this event
MW-107C 48000 45780 8880** 39020 29100 30900 25700 21300 20100 11400 8910 6330 Decrease
MW-107D 9150 9710 5940 10910 9310 9440 9380 8210 7280 Not sampled this event
MW-107E 5700 6420 4650 5470 Not sampled this event
MW-107F 9210 9220 9890 8150 8940 Not sampled this event
Monroe Dam - - - - Not sampled this event
SP-1 - - 210 890 1100 452 - - 244 - - - Not sampled this event
SW-011 - - - Not sampled this event
SW-408 - - - Not sampled this event

Prepared/Date: KMS 04/21/16
* Trend analysis is based on a concentration change of greater than 15% from previous four events. Checked/Date:  ESS 04/26/16
** Result outside expected range and considered questionable.  Subsequent results match conceptual site model.
967/774 - shows sample and duplicate sample
"-" signifies concentration less than minimum detectable activity
pCi/L - picocuries per liter

pCi/L

- / -

Mar-16
pCi/L

967/774

Mar-10
pCi/L

Mar-12
pCi/L

456 / -

Mar-14
pCi/L pCi/L pCi/L

Nov-03 Dec-06
pCi/L

5060 / 5160

831/900

Aug-03 Sep-03 Mar-09Mar-04 May-04
pCi/LpCi/LpCi/L

Mar-08

- /2850

3100/2930

4000/4210

pCi/L pCi/L
Mar-07
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Table 4
Summary of Chemical Data From SCFA Monitoring Wells

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts

Location
Sample Date

Sample ID
Qc Code

Analysis Parameter MCP Criteria
VOCs 4-Methyl-2-pentanone 0.35 - - 0.0014 J - - - - - - -

Acetone 6.3 R - - R - 0.0027 - - - -
Chloromethane NA - 0.00069 J 0.0007 J - -
Methylene chloride 0.005 - - - - - - - - - -
Naphthalene 0.14 - - - - - - - - -
Toluene 1 - 0.00043 J - - - - - - - -

Metals Arsenic 0.01 - - - - - - - - - -
Barium 2 0.017 0.014 0.012 0.0451 0.0138 - - - 0.0248 0.0417
Cadmium 0.005 - - - - 0.0005 J - - - - -
Calcium NA 1.83 1.5 1.7 1.3 1.9 2.51
Chromium 0.1 - - - 0.0036 J - - - - 0.00263 J 0.00673 J
Copper 1.3 - - - 0.0091 0.0026 J - - - 0.00406 0.00752
Iron 0.3* 1.8 1.2 J 0.706 J 10.7 1.98 5.8 J 3.6 J 5.7 9.15 13.4
Lead 0.015 - - - 0.0056 J 0.0041 J - - - 0.0012 J 0.002
Manganese 0.05* 0.047 0.11 0.0533 0.305 0.12 0.15 0.14 0.2 0.22 0.233
Mercury 0.002 - - - - - - - - - -
Selenium 0.05 - - - - - - - - - -
Silver 0.1 - - - - 0.0013 J - - - - 0.00134
Sodium NA 1.28 0.94 - 0.81 0.958 0.935
Zinc 5 - - - - 0.0126 - - - 0.0142 0.0189

Cyanide Cyanide, Total 0.2 - - - - -
Wet Chemistry Total Alkalinity, as CaCO3 NA 6 5.1 7 5 7.14 3.4 3.4 J 4.6 5.64 4.07 J

Chemical Oxygen Demand NA - - - 14.4 17.8 - - - 13.2 J 6.9 J
Chloride 250* - - - - 0.67 J - - - 0.6 0.594
Nitrate as N 10 - - - 0.08 J - - - - - -
Sulfate 250* 4.4 J 4.9 3.81 J 3.7 3.32 3.2 3.3 2.6 2.78 3.43
Total Dissolved Solids 500* - 4 22 13 29 12 46 1 - 15 J 8.57 J

Notes:

All results in milligrams per liter (mg/L)
Bold Italics indicates an exceedance of applicable criteria.

*  indicates SMCL; not a health-based standard

FD - Field Duplicate

FS - Field Sample

J - estimated value

NA - Not Available

QC - Quality Control

R - data rejected during validation; unusable

VOCs - volatile organic compounds

"-"  indicates analyte not detected

Applicable criteria is the MCP GW-1 standard (310 CMR 40.0974(2); effective
2/14/2008) and, if not available, the Maximum Contaminant Level or Secondary
Maximum Contaminant Level (SMCL) (MADEP, 2007)

FSFS FS FS FS FS FS FS FS FS
CFW-1-031507 CFW-1-031607 CFW-1 CFW-1CFW-1

3/5/20148/25/2005 9/18/2006 9/19/2006 3/15/2007 3/16/2007 3/25/2008 3/11/2009 3/8/2012
CFW-1 CFW-1

FS

CFW-1 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1

CFW-1-082505 CFW-1-091806 CFW-1-091906

CFW-1
8/7/2003

CFW-1-080703
FS

8/18/2004 8/19/2005
CFW-1-081905

CFW-1
3/3/2010
CFW-1

CFW-1-081804 CFW-1 CFW-1

CFW-1

FS
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Table 4
Summary of Chemical Data From SCFA Monitoring Wells

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts

Location
Sample Date

Sample ID
Qc Code

Analysis Parameter MCP Criteria
VOCs 4-Methyl-2-pentanone 0.35

Acetone 6.3
Chloromethane NA
Methylene chloride 0.005
Naphthalene 0.14
Toluene 1

Metals Arsenic 0.01
Barium 2
Cadmium 0.005
Calcium NA
Chromium 0.1
Copper 1.3
Iron 0.3*
Lead 0.015
Manganese 0.05*
Mercury 0.002
Selenium 0.05
Silver 0.1
Sodium NA
Zinc 5

Cyanide Cyanide, Total 0.2
Wet Chemistry Total Alkalinity, as CaCO3 NA

Chemical Oxygen Demand NA
Chloride 250*
Nitrate as N 10
Sulfate 250*
Total Dissolved Solids 500*

Notes:

All results in milligrams per liter (mg/L)
Bold Italics indicates an exceedance of applicable criteria.

*  indicates SMCL; not a health-based standard

FD - Field Duplicate

FS - Field Sample

J - estimated value

NA - Not Available

QC - Quality Control

R - data rejected during validation; unusable

VOCs - volatile organic compounds

"-"  indicates analyte not detected

Applicable criteria is the MCP GW-1 standard (310 CMR 40.0974(2); effective
2/14/2008) and, if not available, the Maximum Contaminant Level or Secondary
Maximum Contaminant Level (SMCL) (MADEP, 2007)

- - 0.0006 J - - - - - - -
- - - R - - - - - -
- 0.00069 J 0.0009 J - -
- - - - - - - - - -
- - - - - - - - -
- - - - - - - - - -
- - - - 0.0063 - - - - -

0.043 0.061 0.0612 0.0638 0.0537 - - 0.051 0.052 0.053
- - - - - - - - - -

2.79 19.3 21.4 29.1 16 15 28 28 28
- - - - - - - - - -
- - - - - - - - - -

15.3 38 26.2 27.2 67 89.2 75.1 70.6 32 J 31 J 65 J 63 J 70
R - - 0.0036 J - - - - - -

0.346 3.5 2.42 2.58 4.4 4.16 J 4.62 4.28 1.9 1.8 3.7 3.7 3.8
- - - - - - - - - -
- - - 0.007 J - - - - - 0.021 J
- - - - - - - 0.017 0.018 -

3.71 1.8 1.6 - - 2.9
- - - - - - - - - -

- - 0.012 0.012 -
5.22 87 92.8 87.6 93 101 130 127 69 63 130 J 170 J 110

38 26 20.8 23.7 32 27.3 36.9 51.9 18 17 35 30 29
- 2.7 1.91 15.5 J 9.12 2.3 2.2 4.8 4.2 5.1 J
- - - - 0.04 J - - - - -

1.2 1.2 0.58 J - 0.44 J 2.3 2.3 - - -
120 200 111 170 170 110 100 110 150 130 J

FD FS FD FSFSFS FS FS FS FS FS
CFW-5

FS
CFW-5-081804 CFW-5-081705 CFW-5-091306 CFW-5-030807 CFW-5 DUPCFW-5-080503 CFW-5-032204 CFW-5 CFW-5DUP CFW-5CFW-5-060804

3/26/2008 3/26/2008 3/10/2009 3/10/2009 3/2/20108/5/2003 3/22/2004 6/8/2004 8/18/2004 3/8/20078/17/2005
CFW-5

9/13/2006
CFW-5 CFW-5 CFW-5 CFW-5CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5CFW-1

3/24/2016
CFW-1

FS
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Table 4
Summary of Chemical Data From SCFA Monitoring Wells

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts

Location
Sample Date

Sample ID
Qc Code

Analysis Parameter MCP Criteria
VOCs 4-Methyl-2-pentanone 0.35

Acetone 6.3
Chloromethane NA
Methylene chloride 0.005
Naphthalene 0.14
Toluene 1

Metals Arsenic 0.01
Barium 2
Cadmium 0.005
Calcium NA
Chromium 0.1
Copper 1.3
Iron 0.3*
Lead 0.015
Manganese 0.05*
Mercury 0.002
Selenium 0.05
Silver 0.1
Sodium NA
Zinc 5

Cyanide Cyanide, Total 0.2
Wet Chemistry Total Alkalinity, as CaCO3 NA

Chemical Oxygen Demand NA
Chloride 250*
Nitrate as N 10
Sulfate 250*
Total Dissolved Solids 500*

Notes:

All results in milligrams per liter (mg/L)
Bold Italics indicates an exceedance of applicable criteria.

*  indicates SMCL; not a health-based standard

FD - Field Duplicate

FS - Field Sample

J - estimated value

NA - Not Available

QC - Quality Control

R - data rejected during validation; unusable

VOCs - volatile organic compounds

"-"  indicates analyte not detected

Applicable criteria is the MCP GW-1 standard (310 CMR 40.0974(2); effective
2/14/2008) and, if not available, the Maximum Contaminant Level or Secondary
Maximum Contaminant Level (SMCL) (MADEP, 2007)

- - - - - - - 0.0009 J 0.0008 J - -
- - - - - - - - 0.008 J 0.0026 J R

- - - - - -
- - - 0.00159 J 0.00165 J - - - - - -
- - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - -

0.053 0.0681 0.0685 J 0.0487 0.0489 0.069 0.077 0.0641 0.0629 0.0544
- - - - - - - - - - -

27 31.9 33 J 28.3 28.7 19.3 21.4
- - - - - - - - - - 0.0024 J
- - - - - - - - - - -

71 85.5 86.4 J 45.7 47.4 26.2 27.2 67 51 J 71.5 71 64.6
- - - - - - - - - - 0.0031 J

3.7 5.32 5.36 J 3.61 3.76 2.42 2.58 8.8 6.9 7.65 7.54 6.69
- - - - - - - - - - 0.00018 J

0.022 J - - - - - - - - - 0.0091 J
- - - - - - - - - - -

2.9 3.11 2.95 J 2.36 2.29
- - - - - - - - - - 0.0134
- - - - -

140 R 152 136 J 139 J 92.8 87.6 100 110 136 116 108
26 59.7 52.7 34.4 34.4 20.8 23.7 38 33 30.1 31.8 35.1
5 J R 3.92 1.37 1.37 - 2.3 9.12 7.79 14.7 J
- R - - - - - - - 0.04 J
- R 0.557 0.226 J 0.249 J - - - - -

140 J R 180 163 190 180 200 204 214 147

FD FS FS FD FS FS FSFD FS FD FS
CFW-6-091306FD001-082405 CFW-6-042006CFW-5DUP CFW-5 DUP CFW-6-081103 CFW-6-081804CFW-5 Dup

3/4/2014 8/11/2003
CFW-6-082405CFW-5

8/18/2004 8/24/2005
CFW-5

9/13/20068/24/2005 4/19/20063/2/2010 3/6/2012 3/6/2012 3/4/2014
CFW-6CFW-6 CFW-6 CFW-6CFW-5 CFW-6 CFW-6CFW-5 CFW-5 CFW-5 CFW-5

FS FD

CFW-5 CFW-5
3/24/2016 3/24/2016

CFW-5 CFW-5 DUP
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Table 4
Summary of Chemical Data From SCFA Monitoring Wells

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts

Location
Sample Date

Sample ID
Qc Code

Analysis Parameter MCP Criteria
VOCs 4-Methyl-2-pentanone 0.35

Acetone 6.3
Chloromethane NA
Methylene chloride 0.005
Naphthalene 0.14
Toluene 1

Metals Arsenic 0.01
Barium 2
Cadmium 0.005
Calcium NA
Chromium 0.1
Copper 1.3
Iron 0.3*
Lead 0.015
Manganese 0.05*
Mercury 0.002
Selenium 0.05
Silver 0.1
Sodium NA
Zinc 5

Cyanide Cyanide, Total 0.2
Wet Chemistry Total Alkalinity, as CaCO3 NA

Chemical Oxygen Demand NA
Chloride 250*
Nitrate as N 10
Sulfate 250*
Total Dissolved Solids 500*

Notes:

All results in milligrams per liter (mg/L)
Bold Italics indicates an exceedance of applicable criteria.

*  indicates SMCL; not a health-based standard

FD - Field Duplicate

FS - Field Sample

J - estimated value

NA - Not Available

QC - Quality Control

R - data rejected during validation; unusable

VOCs - volatile organic compounds

"-"  indicates analyte not detected

Applicable criteria is the MCP GW-1 standard (310 CMR 40.0974(2); effective
2/14/2008) and, if not available, the Maximum Contaminant Level or Secondary
Maximum Contaminant Level (SMCL) (MADEP, 2007)

- - - - - - - - -
R - - - - - - - -

- - -
- - - - 0.00071 J - - - -
- - - - - - - - -
- - - - - - - - -
- 0.0054 J 0.0049 J - - - - - -

0.0592 0.0612 0.0592 - - - 0.0602 0.0647 0.0647
- 0.0005 J 0.0002 J - - - - 0.000135 J 0.000135 J

25.5 25.4 7.4 14 14 16.7 15.9 15.9 9.34
0.0027 J 0.0022 J 0.0028 J - - - - - -

- - - - - - - - -
68.1 56.8 58.8 0.57 J 39 J 20 67.1 35.5 35.5 4.64

0.003 J 0.0029 J - - - - - - -
7.2 6.74 6.8 0.2 3.6 2.9 4.93 3.74 3.74 1.33

- 0.00006 J - - - - - - -
0.0101 J - - - - - - - -

- - - - 0.013 - - - -
1.56 1.52 1.3 - 2.7 5.05 4 4

- - 0.0056 - - - - 0.00581 J 0.00581 J
- - - 0.00412 J - -

131 100 128 17 100 J 71 126 108 J 108 J 26.1
36.4 26.3 51.9 27 23 12 59.7 39.4 39.4 40.8
16.1 J 12.5 11.8 - 3.2 2.7 J 1.53 0.911 0.911

- 0.04 J 0.04 J - - - - - -
- 0.7 J 0.68 J 4.7 5.8 4.3 J 0.755 1.49 1.49

172 189 181 33 77 89 J 187 130 130

3/5/2014
CFW-6

FSFS FSFSFSFD FS FD
FD001-091306 CFW-6-030807 FD007-030807 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6

3/8/2007 3/8/2007 3/25/2008 3/10/20099/13/2006 3/2/2010 3/6/2012 3/24/2016
CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6CFW-6

FS

CFW-6
3/6/2012
CFW-6

FS
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Table 5
Summary of Chemical Data for SCFA Surface Water Locations

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts
Location

Sample Date
Sample ID

Qc Code
Analysis Param Name Screening Values
VOCs Methylene chloride 0.005 - - - - - - -

1,4-Dioxane 0.0003 -
Metals Barium 1 - - - 0.0123 0.00967 0.00796 -

Calcium NA 2.5 2.2 2.6 2.39 2.84 1.96 2.3
Chromium 0.1 - - - - 0.00215 J - -
Iron 0.3* 0.016 J 0.064 J 0.032 0.133 - - 0.021 J
Manganese 0.05* - - - 0.0144 0.0202 0.00312 J -
Sodium NA 1.1 - 0.78 0.878 1.1 1.1
Zinc 5 - - - 0.00451 J - -

Cyanide Cyanide, Total 0.004 - - - - - -
Wet Chemistry Total Alkalinity, as CaCO3 NA 1.9 2.3 5.4 2.57 4.07 J 3.13 1.1

Chemical Oxygen Demand NA - - - - - 18 J -
Chloride 250* - - - 0.591 0.47 -
Nitrate as N 10 - - - 0.25 0.14 -
Sulfate 250* 5 4.2 5.5 4.97 5.91 5
Total Dissolved Solids 500 21 5 19 J 20 4.29 J 54

Notes:
All results in milligrams per liter (mg/L)
Screening value is the USEPA Ambient Water Quality Criteria
     (AWQC) and, if not available, the Maximum Contaminant
     Level or Secondary Maximum Contaminant Level (MADEP, 2007)
*  indicates criteria is from the Secondary Maximum
    Contaminant Level; not a health-based standard
FS - Field Sample
J - estimated value
NA - Not Available
QC - Quality Control
VOCs - volatile organic compounds
"-"  indicates analyte not detected

FS FS FS FS FS
SW-1 SW-1 SW-1 SW-1 SW-2

3/10/2009 3/3/2010 3/8/2012 3/5/2014 3/25/2008
SW-1 SW-1 SW-1 SW-2SW-1

3/25/2008
SW-1

FS

SW-1 SW-1
3/24/2016

SW-1
FS
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Table 5
Summary of Chemical Data for SCFA Surface Water Locations

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts
Location

Sample Date
Sample ID

Qc Code
Analysis Param Name Screening Values
VOCs Methylene chloride 0.005

1,4-Dioxane 0.0003
Metals Barium 1

Calcium NA
Chromium 0.1
Iron 0.3*
Manganese 0.05*
Sodium NA
Zinc 5

Cyanide Cyanide, Total 0.004
Wet Chemistry Total Alkalinity, as CaCO3 NA

Chemical Oxygen Demand NA
Chloride 250*
Nitrate as N 10
Sulfate 250*
Total Dissolved Solids 500

Notes:
All results in milligrams per liter (mg/L)
Screening value is the USEPA Ambient Water Quality Criteria
     (AWQC) and, if not available, the Maximum Contaminant
     Level or Secondary Maximum Contaminant Level (MADEP, 2007)
*  indicates criteria is from the Secondary Maximum
    Contaminant Level; not a health-based standard
FS - Field Sample
J - estimated value
NA - Not Available
QC - Quality Control
VOCs - volatile organic compounds
"-"  indicates analyte not detected

- - - 0.00151 J - - -

- - 0.0107 0.0108 - - -
2.1 2.5 1.89 2.25 2.2 2 2.4

- - - - - - -
0.063 J 0.037 0.0483 J - 0.029 J 0.061 J 0.5

- - 0.00437 J 0.00835 - - 0.074
- 0.8 0.675 0.857 1.1 - 0.6
- - 0.00491 J 0.00356 J - - -
- - - - - - -

2.1 5.4 2.05 - - 1.7 5.6
- - - 11.9 J - - -
- - 0.556 0.571 - - -
- - 0.227 0.0937 J - - -

5.4 5.5 4.26 5.22 5.9 5.3 4.8
16 19 J 15.7 5.71 J 8 26 13 J

FS FS FS FS FS
SW-3 SW-3 SW-3SW-2 SW-2 SW-2 SW-2

FS FS

3/10/2009 3/3/2010 3/8/2012 3/4/2014 3/25/2008 3/10/2009 3/3/2010
SW-3SW-2 SW-2 SW-3 SW-3SW-2 SW-2
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Table 5
Summary of Chemical Data for SCFA Surface Water Locations

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts
Location

Sample Date
Sample ID

Qc Code
Analysis Param Name Screening Values
VOCs Methylene chloride 0.005

1,4-Dioxane 0.0003
Metals Barium 1

Calcium NA
Chromium 0.1
Iron 0.3*
Manganese 0.05*
Sodium NA
Zinc 5

Cyanide Cyanide, Total 0.004
Wet Chemistry Total Alkalinity, as CaCO3 NA

Chemical Oxygen Demand NA
Chloride 250*
Nitrate as N 10
Sulfate 250*
Total Dissolved Solids 500

Notes:
All results in milligrams per liter (mg/L)
Screening value is the USEPA Ambient Water Quality Criteria
     (AWQC) and, if not available, the Maximum Contaminant
     Level or Secondary Maximum Contaminant Level (MADEP, 2007)
*  indicates criteria is from the Secondary Maximum
    Contaminant Level; not a health-based standard
FS - Field Sample
J - estimated value
NA - Not Available
QC - Quality Control
VOCs - volatile organic compounds
"-"  indicates analyte not detected

- 0.00173 J - - - - -

0.0106 0.0103 - - - 0.0142 0.0118
1.95 2.54 2.6 2.2 2.4 3.12 3.04

- - - - - - -
0.362 0.514 1.1 J 0.55 J 0.9 2.08 1.81

0.0242 0.0661 0.14 0.076 0.13 0.24 0.212
0.654 0.893 1.1 - 0.65 0.96 0.967

0.00362 J - - - - 0.00456 J -
- - - - - - -

3.08 5.6 J 3.5 2.9 6.5 6.67 8.14 J
- 19.4 J - - - 13.2 J -

0.553 0.673 - - - 0.711 0.61
0.228 0.0986 J - - - 0.205 0.0932 J

4.28 5.13 5.1 5.2 4.8 J 4.79 5.05
8.57 J 4.29 J 19 35 11 J 28.6 15.7

FS FS FS FS
SW-4 SW-4 SW-4

FS
SW-4SW-3

FS FS
SW-3

3/25/2008 3/10/2009 3/2/2010 3/6/2012
SW-4

3/4/20143/4/20143/8/2012
SW-4 SW-4 SW-4SW-3 SW-3 SW-4 SW-4
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Table 5
Summary of Chemical Data for SCFA Surface Water Locations

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts
Location

Sample Date
Sample ID

Qc Code
Analysis Param Name Screening Values
VOCs Methylene chloride 0.005

1,4-Dioxane 0.0003
Metals Barium 1

Calcium NA
Chromium 0.1
Iron 0.3*
Manganese 0.05*
Sodium NA
Zinc 5

Cyanide Cyanide, Total 0.004
Wet Chemistry Total Alkalinity, as CaCO3 NA

Chemical Oxygen Demand NA
Chloride 250*
Nitrate as N 10
Sulfate 250*
Total Dissolved Solids 500

Notes:
All results in milligrams per liter (mg/L)
Screening value is the USEPA Ambient Water Quality Criteria
     (AWQC) and, if not available, the Maximum Contaminant
     Level or Secondary Maximum Contaminant Level (MADEP, 2007)
*  indicates criteria is from the Secondary Maximum
    Contaminant Level; not a health-based standard
FS - Field Sample
J - estimated value
NA - Not Available
QC - Quality Control
VOCs - volatile organic compounds
"-"  indicates analyte not detected

- - - - - - -
- -

0.0107 - - - 0.0126 0.0105 0.00999
2.05 2.3 2.2 2 2.77 2.33 1.8

- - - - - - -
0.774 0.26 J 0.48 J 0.27 1.52 0.496 0.265
0.107 0.04 0.071 0.044 0.141 0.0657 0.04

1 - 0.6 0.883 0.859
- - - - -
- - - - -

3.65 1.5 2.7 4.3 13.9 3.56 J 2.09
- - - - 13.2 J 31.9 29.4

- - - 0.662 0.526
- - - 0.195 0.087 J
5 5.3 4.2 J 4.67 4.72

31 3 4 J 20 37.1

FS FSFS FS FS
SW-5SW-5 SW-5 SW-5

3/25/2008 3/10/2009 3/2/2010
SW-5

3/4/2014
SW-5

3/6/2012
SW-5 SW-5 SW-5

3/24/2016
SW-5

FS

SW-4
3/24/2016

SW-4
FS

SW-5 SW-5
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Table 6
Monitoring Well Status Update April 2016

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts

Well ID Well
Diameter

Well Depth
(feet)

Protection Is Well Located in
BUD?

Is Well Located in
BUDFA?

Surrounding Area Well Status as of April 2016

CB-3R 2 inch 21 Standpipe Yes No Topsoil, grass seed Monitoring well grouted to the surface in 2012

CB-4 2.25 inch 20 Road box No No Topsoil, grass seed Decommissioning activities completed in 2010

CB-6 2 inch 27 Standpipe No No Topsoil, grass seed Decommissioning activities completed in 2010

CB-8 2.5 inch 24.5 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

CW-5R 2 inch 23 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

CW-10 2 inch 31.5 Standpipe Yes No Topsoil, grass seed Decommissioning activities completed in 2010

CFW-1 2 inch 8 Standpipe No No Topsoil, grass seed Part of long-term monitoring program

CFW-5 2 inch 5 Standpipe No No Topsoil, grass seed Part of long-term monitoring program

CFW-6 2 inch 6 Standpipe No No Topsoil, grass seed Part of long-term monitoring program 

HA-1 Unknown 18 Standpipe Yes No Topsoil, grass seed
Proposed for grouting 2012 but well could not be
located.  It is believed that it was a temporary well

and was previously removed.

MW-6R 2 inch 22 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-100A 2 inch 20 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-100B 2 inch 43 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-101A 2 inch 25 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-101B 2.25 inch 156 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-101C 2 inch 99 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-102A 2 inch 39 Standpipe Yes Yes Topsoil, grass seed Leave for possible future sampling

MW-102B 2 inch 131.5 Standpipe Yes Yes Topsoil, grass seed Leave for possible future sampling

MW-102C 2 inch 99 Standpipe Yes Yes Topsoil, grass seed Leave for possible future sampling

MW-102D 2 inch 21 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-103A 2 inch 26 Standpipe No No Topsoil, grass seed Decommissioning activities completed in 2010

MW-103B 2.25 inch 295 Standpipe No No Topsoil, grass seed Decommissioning activities completed in 2010

MW-103C 2 inch 125 Standpipe No No Topsoil, grass seed Decommissioning activities completed in 2010

MW-104A 2 inch 20 Standpipe Yes No  Topsoil, grass seed Leave for possible future sampling

MW-104B 2.25 inch 194.5 Standpipe Yes No Topsoil, grass seed Monitoring well grouted to the surface in 2010

MW-104C 2.25 inch 99 Standpipe Yes No Topsoil, grass seed Monitoring well grouted to the surface in 2010

MW-104D 2 inch 45 Standpipe Yes No Topsoil, grass seed Monitoring well grouted to the surface in 2010

MW-105A 2 inch 20 Standpipe Yes No Topsoil, grass seed Leave for possible future sampling

MW-105B 2 inch 75 Standpipe Yes No Topsoil, grass seed Part of long-term monitoring program

MW-105C 2 inch 45 Standpipe Yes No Topsoil, grass seed Leave for possible future sampling

MW-106A 2 inch 22 Road box No No Topsoil, grass seed Leave for possible future sampling

MW-106B 2.25 inch 265 Road box No No Topsoil, grass seed Decommissioning activities completed in 2010

MW-106C 2 inch 95  Road box No No Topsoil, grass seed Decommissioning activities completed in 2010

MW-106D 2.25 inch 155  Road box No No Topsoil, grass seed Decommissioning activities completed in 2010

MW-107A 2 inch 25 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-107B 2.25 inch 110 Standpipe Yes Yes Topsoil, grass seed Leave for possible future sampling

MW-107C 2 inch 32 Standpipe Yes Yes Topsoil, grass seed Part of long-term monitoring program
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Table 6
Monitoring Well Status Update April 2016

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station

Rowe, Massachusetts

Well ID Well
Diameter

Well Depth
(feet)

Protection Is Well Located in
BUD?

Is Well Located in
BUDFA?

Surrounding Area Well Status as of April 2016

MW-107D 2 inch 81.2 Standpipe Yes Yes Topsoil, grass seed Leave for possible future sampling

MW-107E 2 inch 60 Standpipe Yes Yes Topsoil, grass seed Leave for possible future sampling

MW-107F 2 inch 57 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-108A 2 inch 25 Standpipe Yes No Topsoil, grass seed Decommissioning activities completed in 2010

MW-108B 2.25 inch 215 Standpipe Yes No Topsoil, grass seed Decommissioning activities completed in 2010

MW-108C 2 inch 170 Standpipe Yes No Topsoil, grass seed Decommissioning activities completed in 2010

MW-109A 2 inch 20 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2010

MW-109B 2.25 inch 190 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2010

MW-109C 2 inch 55 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2010

MW-109D 2 inch 113 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2010

MW-110A 2 inch 30 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-110B 2 inch 110 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-110C 2 inch 51 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-110D 2 inch 88 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-111A 2 inch 23 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-111B 2 inch 80 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-111C 2 inch 37 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-112A 2 inch 26 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

MW-113A 2 inch 25 Road box No No Topsoil, grass seed Decommissioning activities completed in 2010

MW-113C 2 inch 90 Road box No No Topsoil, grass seed Decommissioning activities completed in 2010

Notes:
BUD = Beneficial Use Determination Created by MV 7/10/12
BUDFA = Beneficial Use Determination Fill Area Updated and Checked by ESS 04/26/16
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ANALYTICAL DATA – MARCH 2016
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RADIOLOGICAL DATA - MARCH 2016



APPENDIX C-1
Radiological Data - March 2016

Yankee Nuclear Power Station

Location
Sample ID

Sample Date
Qc Code

Lab ID Analysis Parameter Units Result Qualifier Uncertainty Result Qualifier Uncertainty Result Qualifier Uncertainty
GEL EPA 901.1 Antimony-125 pCi/L 4.05 U 9.26
GEL EPA 901.1 Cesium-134 pCi/L 0.822 U 2.99
GEL EPA 901.1 Cesium-137 pCi/L 3.75 U 3.14
GEL EPA 901.1 Cobalt-60 pCi/L 1.62 U 3.06
GEL EPA 901.1 Europium-152 pCi/L 3.96 U 9.64
GEL EPA 901.1 Europium-154 pCi/L -4.75 U 9.92
GEL EPA 901.1 Europium-155 pCi/L -11.2 U 12.5
GEL EPA 901.1 Niobium-94 pCi/L -0.388 U 2.7
GEL EPA 901.1 Silver-108 pCi/L -1.11 U 2.53
GEL EPA 905.0 Modified Strontium-90 pCi/L -0.261 U 0.759
GEL EPA 906.0 Modified Tritium pCi/L 1460 481 6330 1380 186 U 293

Notes:
FS = Field Sample
pCi/L = Picocuries per liter
U = Not detected
R = Rejected during data validation
J = Result is estimated

FS

MW-105B SP-1

3/23/2016
SP-1

FS
3/23/2016
MW-105B

FS

MW-107C

3/23/2016
MW-107C
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APPENDIX C-2
Chemical Data - March 2016

Yankee Nuclear Power Station

Location
Sample ID

Sample Date
Qc Code

Lab ID Analysis Parameter Units Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier Result Qualifier
GEL SW8260B 1,1,1,2-Tetrachloroethane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,1,1-Trichloroethane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,1,2,2-Tetrachloroethane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,1,2-Trichloroethane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,1-Dichloroethane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,1-Dichloroethene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,2,4-Trichlorobenzene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,2-Dibromoethane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,2-Dichlorobenzene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,2-Dichloroethane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,2-Dichloropropane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,3-Dichlorobenzene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 1,3-Dichloropropene (total) ug/l 2 U 2 U 2 U 2 U 2 U
GEL SW8260B 1,4-Dichlorobenzene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B 2-Butanone ug/l 5 U 5 U 5 U 5 U 5 U
GEL SW8260B 4-Methyl-2-pentanone ug/l 5 U 5 U 5 U 5 U 5 U
GEL SW8260B Acetone ug/l 5 U 5 U 5 U 5 U 5 U
GEL SW8260B Benzene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Bromodichloromethane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Bromoform ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Bromomethane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Carbon tetrachloride ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Chlorobenzene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Chloroform ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Cis-1,2-Dichloroethene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Dibromochloromethane ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Ethylbenzene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Methyl Tertbutyl Ether ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Methylene chloride ug/l 5 U 5 U 5 U 5 U 5 U
GEL SW8260B Naphthalene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Styrene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Tetrachloroethene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Toluene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B trans-1,2-Dichloroethene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Trichloroethene ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Vinyl chloride ug/l 1 U 1 U 1 U 1 U 1 U
GEL SW8260B Xylenes, Total ug/l 3 U 3 U 3 U 3 U 3 U
LANCAST SW8270C SIM1,4-Dioxane ug/l 0.09 J 0.2 U 0.21 U 0.21 U
GEL SW6020A Arsenic ug/l 5 U 5 U 5 U 5 U
GEL SW6020A Barium ug/l 22.1 7.96 10.7 9.99
GEL SW6020A Cadmium ug/l 1 U 1 U 1 U 1 U
GEL SW6020A Calcium ug/l 2790 19300 21400 9340 1960 2050 1800
GEL SW6020A Chromium ug/l 10 U 10 U 10 U 10 U
GEL SW6020A Iron ug/l 15300 26200 27200 4640 100 U 774 265
GEL SW6020A Lead ug/l 2 U 2 U 2 U 2 U
GEL SW6020A Manganese ug/l 346 2420 2580 1330 3.12 J 107 40
GEL SW6020A Selenium ug/l 5 U 5 U 5 U 5 U
GEL SW6020A Silver ug/l 1 U 1 U 1 U 1 U
GEL SW7470A Mercury ug/l 0.2 U 0.2 U 0.2 U 0.2 U
GEL E410.4 Chemical Oxygen Demand mg/l 38 20.8 23.7 40.8 18 J 20 U 29.4
GEL SM2320B Total Alkalinity, as CaCO3 mg/l 5.22 92.8 87.6 26.1 3.13 3.65 2.09

Notes:
FS = Field Sample
FD = Field Duplicate
TB = Trip Blank
ug/l = micrograms per liter
mg/l = milligrams per liter
U = Not detected
J = Result is estimated

3/24/2016
FS FS FD FS TB FS FS FS FS

SW-4 SW-5
3/24/2016 3/24/2016 3/24/2016 3/24/2016 3/24/2016 3/23/2016 3/24/2016 3/24/2016

SW-1 SW-4 SW-5
CFW-1 CFW-5 CFW-5 DUP CFW-6 TB-009 SP-1 SW-1
CFW-1 CFW-5 CFW-5 CFW-6 QC SP-1
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VALIDATION CHECKLISTS – MARCH 2016
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