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1.0 INTRODUCTION

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) has been
contracted by Y ankee Nuclear Power Station (Y NPS) to conduct the Post Closure Groundwater and
Surface Water Monitoring Program at their site, located at 49 Y ankee Road in Rowe, M assachusetts.

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). Thisreport presents
the findings from samples collected in March 2016 in support of the site closure requirements under
the MCP.

20 BACKGROUND

Through the site closure process, a comprehensive investigation was conducted to characterize
environmental conditions and to develop the conceptua 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 conceptua 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 hydrogeol ogy, and groundwater quality. Currently there are 15 wellsthat remain on
site. Of these wells, five groundwater monitoring wellswere 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 | etter dated February 23, 2016
(Appendix A), as well as the Phase Il - Comprehensive Site Assessment Report (MassDEP, April
08, 2009).

On February, 23, 2016 Y NPS received aletter 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 Y ankee Atomic Electric Company (Y AEC), 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 nhumber 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 congtituents 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 datarecords are presented in Appendix B, and asummary of the field data parameters

ispresented in Table 2.

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 Y AEC was notified to
initiate repairs. Subsequent to the field sampling effort, Y AEC has repaired the lock hasp on CFW-

1 and anew 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 sampleswere submitted for both radiol ogical and chemical parameters. Theresultsand

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, achange of 15 percent over previous sampling events has been used to identify trends.

Groundwater sampleswere 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.

3
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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 datafrom 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 MCL s 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 programis 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 Table4. A

summary of the surface water data for |ocations 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

4
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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 dataisincluded 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 iswarranted at thistime. 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 sasmpled 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, Y AEC maintenance responsibilities for the wells that will be | eft
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).

5
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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 M assachusetts Department of Environmental Protection
MCL Maximum Contaminant Level
MCP M assachusetts 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 Y ankee Atomic Electric Company
YNPS Y ankee Nuclear Power Station
6
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Tablel
Groundwater and Surface Water Monitoring Program Summary
March 2016

Yankee Nuclear Power Station
Rowe, Massachusetts

. ’ Calcium - Radionucldes _ Str%r(])n-um— Tritium - D.0., ORP,
Analysis VQC - (8260| 1,4-Dioxane \ron ' |RCRA 8 Metals| Alkalinity - | COD - (EPA (Gamma |(GPC, LSC)| (LSC)- Hard S.C, Te_mp.,
Method | with TICs)! | (8270 SIM) Manganvese - (6020A/7470) | (SM2320B) 410.4) Shecy?3 Hard o o Detect NTU (field
pec) parameters)
Detect
Fraction T T T D (Field) T T T T T
Bottle Size (Qty per Sample)| 40 (3) 250 (2) 250 (1) 250 (1) 125 (1) 125 (1)* 2 @* 1()* 250 (1)*
Bottle Size Units mL mL mL mL mL mL Liter Liter mL
Bottle Material| Glass Vial | Amber glass Poly Poly Poly Poly Poly Poly Amber Glass
Preservative HCI 4 Deg C HNO3 HNO3 4 Deg C H2S04 HNO3 HNO3 None
Lab ID 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
SwW Sherman Spring |SP-1 FS X X X X X X X
SwW 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 B X
QC TB-010 TB-010 B 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:
= 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
COoD 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 B Trip Blank
H2S04  Sulfuric Acid TICs Tentatively Identified Compounds
HCI Hydrochloric Acid vocC volatile organic compound
HNO3 Nitric Acid X indicates parameter scheduled for analysis.
LsC Liquid Scintillation Counter

Location of split sample collected for MassDEP
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Table?2
Field Parameter M easur ements

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Yankee Nuclear Power Station
Rowe, M assachusetts

Parameter| Conductivity [ DO Eh pH | Temperature| Turbidity
Units| Siemens’cm | mg/L | mv S.U. DegC NTUs
Field Sample 1D 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 31 117 6.9 6 16
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 0.028 143 | 207 7.1 3 0.9
SW-4 3/24/2016 0.026 138 144 6.1 3 16
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

Siemens/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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Post Closure Groundwater and Surface Water Monitoring Report Spring 2016

Summary of Tritium Analytical Data and Trend Analysis

Table3

Yankee Nuclear Power Station

Rowe, M assachusetts

* Trend analysisis based on a concentration change of greater than 15% from previous four events.
** 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
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Table3 - Site-Wide Tritium 2016.xIs

Pagelof 1

Aug-03 Sep-03 Nov-03 Mar-04 May-04 Dec-06 Mar-07 Mar-08 Mar-09 Mar-10 Mar-12 Mar-14 Mar-16 Trend
L ocation pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L Analysis*
CFW-5 - - - - 392 - - Not sampled this event
CFW-6 - - - 581 4000/4210 - 2440 Not sampled this event
MW-102D 6530 8580 1590 - - Not sampled this event
MW-104A 2850 3100/2930 1850 831/900 967/774 456/ - -/- Not sampled this event
MW-105B 4850 5220 4890 4530 2900 3440 4710 3490 3890 2500 1640 1460 Decrease
MW-106A 3010 - /2850 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 5060 / 5160 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

Checked/Date: ESS 04/26/16




Table4

Summary of Chemical Data From SCFA Monitoring Wells

Yankee Nuclear Power Station
Rowe, Massachusetts

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016

Location CFW-1 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1
Sample Datg 8/7/2003 8/18/2004 8/19/2005 8/25/2005 9/18/2006 9/19/2006 3/15/2007 3/16/2007 3/25/2008 3/11/2009 3/3/2010 3/8/2012 3/5/2014
Sample|D| CFW-1-080703 | CFW-1-081804 | CFW-1-081905 | CFW-1-082505 | CFW-1-091806 | CFW-1-091906 | CFW-1-031507 | CFW-1-031607 CFW-1 CFW-1 CFW-1 CFW-1 CFW-1
Qc Code| FS FS FS FS FS FS FS FS FS FS FS FS FS
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 15 17 13 19 251
Chromium 0.1 - - - 0.0036 J - - - - 0.00263 J 0.00673 J
Copper 13 - - - 0.0091 0.0026 J - - - 0.00406 0.00752
Iron 0.3* 18 123 0.706 J 10.7 1.98 58 J 3613 57 9.15 134
Lead 0.015 - - - 0.0056 J 0.0041 J - - - 0.0012 J 0.002
Manganese 0.05* 0.047 011 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 51 7 5 714 34 341 46 5.64 4073
Chemical Oxygen Demand NA - - - 14.4 17.8 - - - 13213 6.9J
Chloride 250* - - - - 0.67J - - - 0.6 0.594
Nitrateas N 10 - - - 0.08J - - - - -
Sulfate 250* 447 49 381 37 332 32 33 26 2.78 343
Total Dissolved Solids 500* - 4 22 13 29 12 46 1 - 15J 857
Notes:

All resultsin milligrams per liter (mg/L)

Bold Italics indicates an exceedance of applicable criteria.

Applicable criteriais 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)

* indicates SMCL; not a health-based standard

FD - Field Duplicate

FS- Field Sample

J- estimated value

NA - Not Available

QC - Quality Control

R - datarejected during validation; unusable

VOCs - volatile organic compounds

"-" indicates analyte not detected
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Table4
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 CFW-1 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5
SampleDatg  3/24/2016 8/5/2003 3/22/2004 6/8/2004 8/18/2004 8/17/2005 9/13/2006 3/8/2007 3/26/2008 3/26/2008 3/10/2009 3/10/2009 3/2/2010
Sample | D| CFW-1 CFW-5-080503 | CFW-5-032204 | CFW-5-060804 | CFW-5-081804 | CFW-5-081705 | CFW-5-091306 | CFW-5-030807 CFW-5 CFW-5DUP CFW-5 CFW-5DUP CFW-5
Qc Code| FS FS FS FS FS FS FS FS FS FD FS FD FS
Analysis Parameter MCP Criteria
VOCs 4-Methyl-2-pentanone 0.35 - - 0.0006 J - - - - - - -
Acetone 6.3 - - - R - - - - - -
Chloromethane NA - 0.00069 J 0.0009 J - -
Methylene chloride 0.005 - - - - - - - - - -
Naphthalene 0.14 - - - - - - - - -
Toluene 1 - - - - - - - - - -
Metals Arsenic 0.01 - - - - 0.0063 - - - - -
Barium 2 0.043 0.061 0.0612 0.0638 0.0537 - - 0.051 0.052 0.053
Cadmium 0.005 - - - - - - - - - -
Calcium NA 279 193 214 29.1 16 15 28 28 28
Chromium 0.1 - - - - - - - - - -
Copper 13 - - - - - - - - - -
Iron 0.3* 153 38 26.2 27.2 67 89.2 75.1 70.6 321 313 65 J 63 J 70
Lead 0.015 R - - 0.0036 J - - - - - -
Manganese 0.05* 0.346 35 242 2.58 4.4 416 J 4.62 4.28 19 18 37 37 38
Mercury 0.002 - - - - - - - - - -
Selenium 0.05 - - - 0.007 J - - - - - 0.021J
Silver 0.1 - - - - - - - 0.017 0.018 -
Sodium NA 371 18 16 - - 29
Zinc 5 - - - - - - - - - -
Cyanide Cyanide, Total 0.2 - - 0.012 0.012 -
Wet Chemistry [Total Alkalinity, as CaCO3 NA 522 87 92.8 87.6 93 101 130 127 69 63 1303 1703 110
Chemical Oxygen Demand NA 38 26 208 237 32 273 36.9 519 18 17 35 30 29
Chloride 250* - 2.7 191 15517 9.12 23 22 48 4.2 51J
Nitrateas N 10 - - - - 0.04J - - - - -
Sulfate 250* 12 12 0.58J - 0.44J 23 23 - - -
Total Dissolved Solids 500* 120 200 111 170 170 110 100 110 150 130J

Notes:

All resultsin milligrams per liter (mg/L)

Bold Italics indicates an exceedance of applicable criteria.

Applicable criteriais 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)

* indicates SMCL ; not a health-based standard

FD - Field Duplicate

FS- Field Sample

J- estimated value

NA - Not Available

QC - Quality Control

R - datarejected during validation; unusable

VOCs - volatile organic compounds

"-" indicates analyte not detected
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Table4
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 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-5 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6
SampleDatd  3/2/2010 3/6/2012 3/6/2012 3/4/2014 3/4/2014 3/24/2016 3/24/2016 8/11/2003 8/18/2004 8/24/2005 8/24/2005 4/19/2006 9/13/2006
SampleID| CFW-5Dup CFW-5 CFW-5DUP CFW-5 CFW-5DUP CFW-5 CFW-5DUP | CFW-6-081103 | CFW-6-081804 | FD001-082405 | CFW-6-082405 | CFW-6-042006 | CFW-6-091306
Qc Code| FD FS FD FS FD FS FD FS FS FD FS FS FS

Analysis Parameter MCP Criteria

VOCs 4-Methyl-2-pentanone 0.35 - - - - - - - 0.0009 J 0.0008 J - -
Acetone 6.3 - - - - - - - - 0.008 J 0.0026 J R
Chloromethane NA - - - - - -
Methylene chloride 0.005 - - - 0.00159 J 0.00165 J - - - - - -
Naphthalene 0.14 - - - - - - - - - -
Toluene 1 - - - - - - - - - - -

Metals Arsenic 0.01 - - - - - - - - - - -
Barium 2 0.053 0.0681 0.0685 J 0.0487 0.0489 0.069 0.077 0.0641 0.0629 0.0544
Cadmium 0.005 - - - - - - - - - - -
Calcium NA 27 319 33J 283 28.7 193 21.4
Chromium 0.1 - - - - - - - - - - 0.0024 J
Copper 13 - - - - - - - - - - -
Iron 0.3* 71 855 86.4 J 457 474 26.2 27.2 67 51 715 71 64.6
Lead 0.015 - - - - - - - - - - 0.0031 J
Manganese 0.05* 37 5.32 5.36 J 361 3.76 242 258 8.8 6.9 7.65 754 6.69
Mercury 0.002 - - - - - - - - - - 0.00018 J
Selenium 0.05 0.022J - - - - - - - - - 0.0091 J
Silver 0.1 - - - - - - - - - - -
Sodium NA 29 311 2957 2.36 229
Zinc 5 - - - - - - - - - - 0.0134

Cyanide Cyanide, Total 0.2 - - - - -

Wet Chemistry | Total Alkalinity, as CaCO3 NA 140 R 152 136 J 1393 92.8 87.6 100 110 136 116 108
Chemical Oxygen Demand NA 26 59.7 52.7 344 344 20.8 237 38 33 30.1 318 35.1
Chloride 250* 5J R 392 137 137 - 23 9.12 7.79 147 J
Nitrateas N 10 - R - - - - - - - 0.04J
Sulfate 250* - R 0.557 0.226 J 0.249J - - - - -
Total Dissolved Solids 500* 140 J R 180 163 190 180 200 204 214 147

Notes:

All resultsin milligrams per liter (mg/L)

Bold Italics indicates an exceedance of applicable criteria.

Applicable criteriais 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)

* indicates SMCL ; not a health-based standard
FD - Field Duplicate

FS- Field Sample
J- estimated value

NA - Not Available

QC - Quality Control

R - datarejected during validation; unusable
VOCs - volatile organic compounds

"-" indicates analyte not detected
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Table4

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 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6
SampleDatg ~ 9/13/2006 3/8/2007 3/8/2007 3/25/2008 3/10/2009 3/2/2010 3/6/2012 3/6/2012 3/5/2014 3/24/2016
Sample|D| FD001-091306 | CFW-6-030807 | FD007-030807 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6 CFW-6
Qc Code| FD FS FD FS FS FS FS FS FS FS
Analysis Parameter MCP Criteria
VOCs 4-Methyl-2-pentanone 0.35 - - - - - - - - -
Acetone 6.3 R - - - - - - - -
Chloromethane NA - - -
Methylene chloride 0.005 - - - - 0.00071 J - - - -
Naphthalene 0.14 - - - - - - - - -
Toluene 1 - - - - - - - - -
Metals Arsenic 0.01 - 0.0054 J 0.0049 J - - - - - -
Barium 2 0.0592 0.0612 0.0592 - - - 0.0602 0.0647 0.0647
Cadmium 0.005 - 0.0005 J 0.0002 J - - - - 0.000135 J 0.000135 J
Calcium NA 255 254 74 14 14 16.7 159 159 9.34
Chromium 0.1 0.0027 J 0.0022 J 0.0028 J - - - - - -
Copper 13 - - - - - - - - -
Iron 0.3* 68.1 56.8 58.8 0573 39 20 67.1 355 355 464
Lead 0.015 0.003 J 0.0029 J - - - - - - -
Manganese 0.05* 7.2 6.74 6.8 0.2 36 29 4.93 374 374 133
Mercury 0.002 - 0.00006 J - - - - - - -
Selenium 0.05 0.0101 J - - - - - - - -
Silver 0.1 - - - - 0.013 - - - -
Sodium NA 1.56 1.52 13 - 27 5.05 4 4
Zinc 5 - - 0.0056 - - - - 0.00581 J 0.00581 J
Cyanide Cyanide, Total 0.2 - - - 0.00412 J - -
Wet Chemistry |Total Alkalinity, as CaCO3 NA 131 100 128 17 100J 71 126 108 J 108 J 26.1
Chemical Oxygen Demand NA 36.4 26.3 51.9 27 23 12 59.7 394 394 40.8
Chloride 250* 16.1J 125 118 - 32 2773 153 0.911 0.911
Nitrateas N 10 - 0.04J 0.04J - - - - - -
Sulfate 250* - 073 0.68 J a7 5.8 4317 0.755 1.49 149
Total Dissolved Solids 500* 172 189 181 33 7 89J 187 130 130
Notes:

All resultsin milligrams per liter (mg/L)

Bold Italics indicates an exceedance of applicable criteria.

Applicable criteriais 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)
* indicates SMCL;

not a health-based standard

FD - Field Duplicate

FS- Field Sample

J- estimated value

NA - Not Available

QC - Quality Control

R - datarejected during validation; unusable
VOCs - volatile organic compounds

"-" indicates analyte not detected
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Table5
Summary of Chemical Data for SCFA Surface Water L ocations

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Y ankee Nuclear Power Station
Rowe, M assachusetts

L ocation SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-2
Sample Date| 3/25/2008 3/10/2009 3/3/2010 3/8/2012 3/5/2014 3/24/2016 3/25/2008
Sample D SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-2
Qc Code FS FS FS FS FS FS FS
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 25 22 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 - - 0.021J
Manganese 0.05* - - - 0.0144 0.0202 0.00312 J -
Sodium NA 11 - 0.78 0.878 11 11
Zinc 5 - - - 0.00451 J - -
Cyanide Cyanide, Tota 0.004 - - - - - -
Wet Chemistry |Tota Alkalinity, as CaCO3 NA 19 23 54 2.57 407 J 3.13 11
Chemical Oxygen Demand NA - - - - - 18 -
Chloride 250* - - - 0.591 0.47 -
Nitrate as N 10 - - - 0.25 0.14 -
Sulfate 250* 5 4.2 55 497 5.91 5
Total Dissolved Solids 500 21 5 19J 20 4.29 ] 54

Notes:

All resultsin 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 criteriais 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
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Table5

Summary of Chemical Data for SCFA Surface Water L ocations

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

Rowe, M assachusetts

L ocation SW-2 SW-2 SW-2 SW-2 SW-3 SW-3 SW-3
Sample Date| 3/10/2009 3/3/2010 3/8/2012 3/4/2014 3/25/2008 3/10/2009 3/3/2010
Sample D SW-2 SW-2 SW-2 SW-2 SW-3 SW-3 SW-3
Qc Code FS FS FS FS FS FS FS
Analysis Param Name Screening Values
VOCs Methylene chloride 0.005 - - - 0.00151 J - - -
1,4-Dioxane 0.0003
Metals Barium 1 - - 0.0107 0.0108 - - -
Calcium NA 2.1 25 1.89 2.25 2.2 2 2.4
Chromium 0.1 - - - - - - -
Iron 0.3* 0.063 J 0.037 0.0483 J - 0.029 J 0.061 J 0.5
Manganese 0.05* - - 0.00437 J 0.00835 - - 0.074
Sodium NA - 0.8 0.675 0.857 11 - 0.6
Zinc 5 - - 0.00491 J 0.00356 J - - -
Cyanide Cyanide, Tota 0.004 - - - - - - -
Wet Chemistry |Tota Alkalinity, as CaCO3 NA 21 54 2.05 - - 1.7 5.6
Chemical Oxygen Demand NA - - - 119 - - -
Chloride 250* - - 0.556 0.571 - - -
Nitrate as N 10 - - 0.227 0.0937 J - - -
Sulfate 250* 54 5.5 4.26 5.22 59 5.3 4.8
Total Dissolved Solids 500 16 19 15.7 571J 8 26 13J
Notes:

All resultsin 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 criteriais 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
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Table5
Summary of Chemical Data for SCFA Surface Water L ocations

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Y ankee Nuclear Power Station
Rowe, M assachusetts

L ocation SW-3 SW-3 SW-4 SW-4 SW-4 SW-4 SW-4
Sample Date| 3/8/2012 3/4/2014 3/25/2008 3/10/2009 3/2/2010 3/6/2012 3/4/2014
Sample D SW-3 SW-3 SW-4 SW-4 SW-4 SW-4 SW-4
Qc Code FS FS FS FS FS FS FS
Analysis Param Name Screening Values
VOCs Methylene chloride 0.005 - 0.00173 J - - - - -
1,4-Dioxane 0.0003
Metals Barium 1 0.0106 0.0103 - - - 0.0142 0.0118
Calcium NA 1.95 254 2.6 22 2.4 3.12 3.04
Chromium 0.1 - - - - - - -
Iron 0.3* 0.362 0.514 117 0.55 J 0.9 2.08 181
Manganese 0.05* 0.0242 0.0661 0.14 0.076 0.13 0.24 0.212
Sodium NA 0.654 0.893 11 - 0.65 0.96 0.967
Zinc 5 0.00362 J - - - - 0.00456 J -
Cyanide Cyanide, Tota 0.004 - - - - - - -
Wet Chemistry |Tota Alkalinity, as CaCO3 NA 3.08 56J 35 29 6.5 6.67 814 J
Chemical Oxygen Demand NA - 194 - - - 1327 -
Chloride 250* 0.553 0.673 - - - 0.711 0.61
Nitrate as N 10 0.228 0.0986 J - - - 0.205 0.0932 J
Sulfate 250* 4.28 5.13 51 5.2 48 J 4.79 5.05
Total Dissolved Solids 500 857 J 4.29 J 19 35 117 28.6 15.7

Notes:

All resultsin 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 criteriais 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
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Table5
Summary of Chemical Data for SCFA Surface Water L ocations

Post Closure Groundwater and Surface Water Monitoring Report Spring 2016
Y ankee Nuclear Power Station
Rowe, M assachusetts

L ocation SW-4 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5
Sample Date| 3/24/2016 3/25/2008 3/10/2009 3/2/2010 3/6/2012 3/4/2014 3/24/2016
Sample D SW-4 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5
Qc Code FS FS FS FS FS FS FS
Analysis Param Name Screening Values
VOCs Methylene chloride 0.005 - - - - - - -
1,4-Dioxane 0.0003 - -
Metals Barium 1 0.0107 - - - 0.0126 0.0105 0.00999
Calcium NA 2.05 2.3 2.2 2 2.77 2.33 1.8
Chromium 0.1 - - - - - - -
Iron 0.3* 0.774 0.26 J 048 J 0.27 1.52 0.496 0.265
Manganese 0.05* 0.107 0.04 0.071 0.044 0.141 0.0657 0.04
Sodium NA 1 - 0.6 0.883 0.859
Zinc 5 - - - - -
Cyanide Cyanide, Tota 0.004 - - - - -
Wet Chemistry [Total Alkalinity, as CaCO3 NA 3.65 15 2.7 4.3 13.9 356 J 2.09
Chemical Oxygen Demand NA - - - - 1327 31.9 29.4
Chloride 250* - - - 0.662 0.526
Nitrate as N 10 - - - 0.195 0.087 J
Sulfate 250* 5 53 42 J 4.67 472
Total Dissolved Solids 500 31 3 4] 20 37.1

Notes:

All resultsin 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 criteriais 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
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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 Well Depth Protection |IsWell Located in] IsWell Located in| Surrounding Area Well Status as of April 2016
Diameter (feet) BUD? BUDFA?

CB-3R 2inch 21 Standpipe Yes No Topsoil, grass seed Monitoring well grouted to the surface in 2012
CB-4 2.25inch 20 Road box No No Topsoil, grass seed Decommissioning activities completed in 2010
CB-6 2inch 27 Standpipe No No Topsoil, grass seed Decommissioning activities completed in 2010
CB-8 2.5inch 245 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012

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

CW-10 2inch 315 Standpipe Yes No Topsoil, grass seed Decommissioning activities completed in 2010

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

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

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

Proposed for grouting 2012 but well could not be
HA-1 Unknown 18 Standpipe Yes No Topsoil, grassseed | located. It isbelieved that it was atemporary well
and was previously removed.

MW-6R 2inch 22 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-100A 2inch 20 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-100B 2inch 43 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-101A 2inch 25 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-101B 2.25inch 156 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-101C 2inch 99 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-102A 2inch 39 Standpipe Yes Yes Topsoil, grass seed Leave for possible future sampling
MW-102B 2inch 1315 Standpipe Yes Yes Topsoil, grass seed Leave for possible future sampling
MW-102C 2inch 99 Standpipe Yes Yes Topsoil, grass seed Leave for possible future sampling
MW-102D 2inch 21 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-103A 2inch 26 Standpipe No No Topsoil, grass seed Decommissioning activities completed in 2010
MW-103B 2.25inch 295 Standpipe No No Topsoil, grass seed Decommissioning activities completed in 2010
MW-103C 2inch 125 Standpipe No No Topsoil, grass seed Decommissioning activities completed in 2010
MW-104A 2inch 20 Standpipe Yes No Topsoil, grass seed Leave for possible future sampling
MW-104B 2.25inch 194.5 Standpipe Yes No Topsoil, grass seed Monitoring well grouted to the surface in 2010
MW-104C 2.25inch 99 Standpipe Yes No Topsoil, grass seed Monitoring well grouted to the surface in 2010
MW-104D 2inch 45 Standpipe Yes No Topsoil, grass seed Monitoring well grouted to the surface in 2010
MW-105A 2inch 20 Standpipe Yes No Topsoil, grass seed Leave for possible future sampling
MW-105B 2inch 75 Standpipe Yes No Topsoil, grass seed Part of long-term monitoring program
MW-105C 2inch 45 Standpipe Yes No Topsoil, grass seed Leave for possible future sampling
MW-106A 2inch 22 Road box No No Topsoil, grass seed Leave for possible future sampling
MW-106B 2.25inch 265 Road box No No Topsoil, grass seed Decommissioning activities completed in 2010
MW-106C 2inch 95 Road box No No Topsoil, grass seed Decommissioning activities completed in 2010
MW-106D 2.25inch 155 Road box No No Topsoil, grass seed Decommissioning activities completed in 2010
MW-107A 2inch 25 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-107B 2.25inch 110 Standpipe Yes Yes Topsoil, grass seed Leave for possible future sampling
MW-107C 2inch 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 Well Depth Protection |IsWell Located in] IsWell Located in| Surrounding Area Well Status as of April 2016
Diameter (feet) BUD? BUDFA?

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

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

MW-107F 2inch 57 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-108A 2inch 25 Standpipe Yes No Topsoil, grass seed Decommissioning activities completed in 2010
MW-108B 2.25inch 215 Standpipe Yes No Topsoil, grass seed Decommissioning activities completed in 2010
MW-108C 2inch 170 Standpipe Yes No Topsoil, grass seed Decommissioning activities completed in 2010
MW-109A 2inch 20 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2010
MW-109B 2.25inch 190 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2010
MW-109C 2inch 55 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2010
MW-109D 2inch 113 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2010
MW-110A 2inch 30 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-110B 2inch 110 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-110C 2inch 51 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-110D 2inch 88 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-111A 2inch 23 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-111B 2inch 80 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-111C 2inch 37 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-112A 2inch 26 Standpipe Yes Yes Topsoil, grass seed Monitoring well grouted to the surface in 2012
MW-113A 2inch 25 Road box No No Topsoil, grass seed Decommissioning activities completed in 2010
MW-113C 2inch 90 Road box No No Topsoil, grass seed Decommissioning activities completed in 2010

Notes:

BUD = Beneficial Use Determination

BUDFA = Beneficial Use Determination Fill Area

Page 2 of 2

Created by MV 7/10/12
Updated and Checked by ESS 04/26/16




APPENDIX A

MassDEP LETTER TO YNPS DATED FEBRUARY 23, 2016, “ROWE - DSWM-16-253-009
MassDEP - APPROVAL MINOR MODIFICATION PERMIT POST-CLOSURE
ENVIRONMENTAL MONITORING 310 CMR 19.000”



Commonwealth of Massachusetts
Executive Office of Energy & Erwvironmental Affairs

Department of Environmental Protection

One Winter Street Boston, MA 02108« 617-292-5500

Matihew A, Beaton

Charles D. Baker
Secretary

Governor
Karyn E. Polito Martin Suuberg
tieutenant Governor Commissioner

Yankee Atomic Electric Company F EB 2 3 20 ]5
49 Yankee Rd '

Rowe, MA. 01367
Aftention: Brian Smith, ISFSI Manager

RE: Rowe-DSWM-16-253-009
MassDIP - Approval
Minor Modification Permit
Post-Closure Environmental Monitoring
310 CMR 19.000
Yankee Nuclear Power Station
49 Yankee Road '

Dear Mr. Smith;

On January 13, 2016, the Massachusetts Department of Environmental Protection (MassDEP) received the
Minor Modification Permit application (the application), entitled “Proposed 2015 Revisions to the
Groundwater and Surface Water Monitoring Program”™, for the former Yankee Nuclear Power Station
(YNPS) in Rowe, MA. The application was prepared by Ransom Consulting, Inc. {Ransom) on behalf of
Yankee Atomic Eleciric Company (Yankee), the owner of the YNPS. ~ The application proposes 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.

In accordance with 310 CMR 19.142, the June 19, 2007 Groundwater Monitoring Plan approval required
ongoing groundwater monitoring during the 30-year post-closure maintenance and monitoring period (which
ends on June 19, 2037) at groundwater monitoring wells MW-104A, MW-105B, MW-106A, MW-107C, and
Sherman Spring (SP-1) in the BUD Fill Area, and also at monitoring wells CFW-1, CFW-5, and CFW-6 in
the SCFA. On December 6, 2011, MassDEP issued correspondence to Yankee, which approved the
decommissioning of numerous additional groundwater monitoring wells at the YNPS, but which required
Yankee to retain, maintain and preserve monitoring wells MW-102A, MW-102B, MW-102C, MW-105A,
MW-105C, MW-107B, MW-107D, and MW-107E throughout the 30-year post-closure maintenance and
monitoring period.

Proposed Modifications

The application proposes the following modifications to the June 19, 2007 Groundwater Monitoring Plan

This information is available in alternate format. Call Michelle Waters-Ekanem, Diversity Director, at 617-292-5751. TTY# MassRelay Service 1-800-439-2370
MassDEP Website: www mass gov/dep

Printed on Racycied Paper




Yankee Nuclear Power Station - Rowe 2
Monitoring Modification Permit Approval

approval:

1. Discontinue all groundwater monitoring in the BUD Fill Area, except continue monitoring for
tritium only, in monitoring well MW-107C and Sherman Spring, every five years.

2. Abandon and properly decommission all remaining groundwater monitoring wells in the BUD Fili
Area, .e. MW-102A, MW-102B, MW-102C, MW-105A, MW-105C, MW-107B, MW-107D, and
MW-107E. Decommissioning will include grouting the full depth of each well, in accordance with
MassIIiF’s “Standard References for Monitoring Wells, Policy #WSC-310-91, dated April, 19917
{Standard References).

3. Discontinue surface water sampling at the Deerficld River (upstream/SW-408, and
downstrcam/Monroe Dam), Sherman Reservoir (SW-011), and locations SW-2 and SW-3 on
Wheeler Brook.

4. Continue monitoring at the SCI'A of groundwater monitoring, wells CFW-1, CEW-5, & CFW-6 and
surface water locations SW-1, SW-4, & SW-5 in Wheeler Brook every five vears, but reduce
monitoring parameters to: dissolved oxygen, oxidation/reduction potential, specific conductance,
temperature and turbidity (as field parameters); and alkalinity, calcium, iron, manganese, and
chemical oxygen demand (as laboratory parameters).

Ransom states that the proposed reductions in environmental monitoring are justified based on monitoring
results to date. Ransom states that the next monitoring event is scheduled for 2019, however MassDEP nofes
that the actual scheduled monitoring events, according to the Groundwater Monitoring Plan, are 2016, 2021,
2026, 2031, and 2036.

MassDEP Determinations

MassDEP has reviewed the Minor Modification permit application in accordance with MGL c. 111 s. 150A,
MGL ¢. 30A, the Massachusetts Solid Waste Regulations 310 CMR 19.000, the MassDEP's publication
Landfill Technical Guidance Manual (the LAC), revised in May, 1997, and the MassDEP's publication
Standard References for Monitoring Wells (WSC-310-91).  MassDEP approves the Minor Modification
permit application in accordance with the regulations at 310 CMR 19.000, subject to the following conditions
and requirements.

1. Yankee shall perform environmental monitoring at the YNPS site in accordance with this
Modification Permit approval during 2016, 2021, 2026, 2031, and 2036. MassDEP may, in
writing, extend or shorten the 30-year post-closure monitoring period, or modify the post-
closure monitoring requirements, if deemed appropriate based on protection of public health,
safety, and the environment.

2. Except as modified by the conditions of this approval, Yankee shall also comply with the
requirements of: MassDEP’s Corrective Action Design (CAD) and Closure Certification
permit approvals for the SCFA; MassDEP’s June 19, 2007 Revised Beneficial Use
Determination (BUD) for Structures permit approval; and the MassDEP’s review of the
Final BWSC Phase 11 Assessment for the YNPS site, including the Final Risk Assessment.

3. All environmental monitoring shall be performed by a qualified, independent consultant
* experienced in the solid waste field, in accordance with 310 CMR 19.132 and MassDEP's
publication Standard References for Monitoring Wells (WSC-310-91).

4, Groundwater monitoring wells shall be sampled in accordance with the procedures outlined
in the MassDEP's publication Standard References for Monitoring Wells (WSC-310-91).
Sampling can alternatively be performed in accordance with the USEPA publication Low
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10.

1.

12,

13.

Stress (low flow) Purging and Sampling Procedure for the Collection of Gxoundwatel
Samples from Monitoring Wells, dated July 30, 199¢.

Quaﬁty Assurance/Quality Control Plan (QA/QC) protocols for all environmental
monitoring should generally follow those outlined in the MassDEP's LAC Manual and
Standard References manuals. ‘

Groundwater monitoring wells MW-105B, MW-107C, CFW-1, CFW-5, & CFW-6, and
surface water locations SW-1, SW-4, SW-5 and Sherman Spring shall be sampled during,
2016, 2021, 2026, 2031, and 2036. Monitoring wells MW-105B, MW-107C, CFW-1,
CFW-5, & CFW-6 shall be protected from damage, and shall be visually inspected and
cquipped with a new lock during each monitoring event.

Groundwater samples from monitoring wells MW-105B and MW-107C shall be analyzed
for tritium, as a Hard-to-Detect (F'TD) radionuclide.

Groundwater samples from monitoring wells CFW-1, CFW-5, and CFW-6 shall be analyzed
for dissolved oxygen, oxidation/reduction potential, specific conductance, temperature and
turbidity (as [jeld parameters); and alkalinity, calcium, iron, manganese, and chemical
oxygen demand (as laboratory parameters).

Surface water samples from Sherman Spring shall be analyzed for Dissolved RCRA 8
metals, volatile organic compounds (VOCs) by EPA Mcthod 8260, radionuclides by
gamma spectroscopy, and also for the HTD radionuclides tritium and Sr-90. Radiological
analyses by gamma specfroscopy 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. In addition, any other
plant-related radionuclides detected by gamma spectroscopy above MDAs shall be reported
as part of these analyses.

Surface water samples from surface water locations SW-1, SW-4, and SW-5 shall be
analyzed for: dissolved oxygen, oxidation/reduction potential, specific conductance,
temperature and turbidity (as field parameters); and Dissolved RCRA 8 metals, VOCs by
EPA Method 8260, alkalinity, calcium, iron, manganese, and chemical oxygen demand (as
laboratory parameters).

All VOC analyses by EPA Method 8260 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 wnknown peaks having intensities greater than 5 times the
background intensity shall be identified (Tentatively Identified Compounds, or TICs). As
outlined at 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/1).

Yankee shall submit the results of all groundwater monitoring data to MassDEP within 45
days of the date of sampling.

Yankee shall ensure that cerfified, third-party operations & maintenance (O&M)
inspections of the BUD Fill Area and SCFA are completed once every two years, in
accordance with 310 CMR 19.018, and that third-party inspection reports are submitied o
MassDEP within 30 days of the date of the inspection.
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14. MassDEP reserves the right to modify this approval at any {ime, based on its review of the
results of monitoring data, or should MassDEP otherwise determine that additional
environmental monitoring is required to protect public health, safety or the environment.

15, MassDEP and its agents and employees shall have the right to enter upon the YNPS site
at reasonablc {imes and with reasonable notice, to inspect the groundwater monitoring
network, and 1o otherwise monitor compliance with this Approval and other MassDEP
environmental laws and regulations.

Pursuant to 310 CMR 19.033(5), any person aggrieved by the issuance of this approval, except as
provided for under 310 CMR 19.033(4)(b), may file an appeal for judicial review of said decision in
accordance with the provisions of M.G.L. ¢. 111, s. 150A and C. 30A not laier than thirty [30] days
following the date of issuance of this decision. The standing of a person to file an appeal and the procedures
for filmg such appeal shall be governed by the provisions of M.G.L. ¢. 30 A. Unless the person requesting an
appeal requests and is granted a stay of the terms and conditions of the permit by a court of competent
Jurisdiction, the final permit decision shall be effective in accordance with 310 CMR 19.033(3).

Any aggrieved person intending to appeal the decision to the superior court shall first provide notice to the
MassDEP of said intention to commence such action. Said Notice of Intention shall include the MassDEP
File Number (16-253-009) and shall identify with particularity the issues and reason(s) why it is believed the
approval decision was not proper. Such notice shall be provided to the Office of General Counsel of the
MassDEP and the Regional Director for the regional office which made the decision, af Jeast five days prior
to the filing of an appeal. The appropriate addresses to which to send such notices are:

General Counsel
MassIDIEP of Environmental Protection
One Winter Street-Third floor
Boston, MA 02108

&

"Regional Director
MassDEP of Environmental Protection
436 Dwight Street - 5th Floor
Springfield, MA 01103

No allegation shall be made in any judicial appeal of this decision unless the matter complained of was
raised at the appropriate point in the administrative review procedures established in 310 CMR 19.000,
provided that a matier may be raised upon a showing that it is material and that it was not reasonably
possible with due diligence to have been raised during such procedures or that matter sought to be raised is
of critical importance to the public health or environmental impact of the permitted activity.

The MassDEP reserves the right to require addifional investigatory or remedial work at the YNPS site,
including alternative remedial measures, if continned monitoring results indicate such a need. This approval
pertains only to the solid waste management aspects of the proposal and does not negate the responsibilities
of the owners or operators to comply with any other local, state or federal laws and regulations now or in the
future, '
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If you have any questions concerning this matter, please contact the undersigned of this office, at #413-755-
2280, or Larry Tanson of this office, at #413-755-2287.

Sincerely, M
aniel Hall

Section Chief

Solid Waste Management

DH/LGH/1gh
Word:yankeemonmod2 6
Certified Mail, #7011 0470 0001 8408 0225
cc: Rowe Board of Selectmen
Rowe Board of Health
MA DPH — Radiation Control Program ~ Michael Whalen
USEPA, Region | '
NRC
DEP/WERQO — Michael Gorski, David Howland, Eva Tor
Franklin Regional Council of Governments
Citizens Awareness Network — Deborah Katz
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ISFSI Environmental, Safety and Health ES-4

Rev. 0
GROUND WATER SAMPLING FIELD LOG (SAMPLE)
Form 1 P 1 of 9
Sample Location . MW -105B Well Designation /W W-lo5B
Sampling Team 'Tam Lona uij Sample Period  aweeH Joib
Date 2-23-16 Time (2.50— (5:30
Depth to Mid Screen — (ft)
Measuring Point T & & A Diameter of Well  J.o (in)
Well Depth (from measuring point) (D) 552 -G ()
Depth to water (DTW) al.%1 15—-5@ (ft)
Length of Water Column (LWC) 3.5 (ft) (LWC=D-DTW)
Volume of Water in Well (VW) .58 gal Conversion
Factor 0.16
Volume of Purge (VIP) (VTP = VW x 3) 15 *s (gal)

At Time of Measurements:

Color _ CLCA- Odor__ wonE
Total volume purged 3% Lowms - Duration of purging__ (4o hin.
Purging method __ Blsover pume Did well go dry?__ No

Weather conditions PTLY. sy windy 50

. p - - - ey re
Pump Serial Number 7982 ser AT ~65.5 Bior
Water Quality Monitor Serial Number mMoi5-1% //oE Jos 323 / 15C 550 mes
Analyses Requested TRITum { 9 jova Ad ch) L5¢ L/ﬁm; fo DeTECT

NTh mETEL: HAcH o’llooQ/m 624-3F
Previous Final Readings: pH7#3 Cond .65 Turb /.60 DO2:39 Temp 6.16 ORP~(114DTWaT4Flow ¢eo Yyt

1468 STavp Pulai
[3:5 AT lme ke
Page 12040

l



ISFSI Environmental, Safety and Health ES-
: i ~lo5B Rev. g
WATER QUALITY PARAMETERS (SAMPLE)
15265 $TAR Pural : 6ot 5 T (oo wh/min. Form 2 PAied oF 2,
SampleRound M\ An ¢t 3016
% - X3 “( o Current Readings
Time pH Cond Turb (NTU) D.O Temp (°C) ORP DTW Comments
(min) mS/cm (mg/L) (mv) (Feet)
0 +/- 0.1 +/- 3% +/-10% +-10% +-1E +/-10 mv . )
Lo | s unit NA <10NTU PARCE €4 ML/
i

1390 |"°s | 935 [ 06or | 2 F | 7.99] 1048 | -95.0 [ 3439 | {00 wh/mins
i | 730 | poy | ¥ 532 | spuz | =931 | gyse | oo
29559 9.3% | p.erg | (4.9 5.59 | jo-qe | -91.9 129.9F| joo
G2 | 992 | ot2i | 9.9% | 249 | p.se |-975 453 | 100
B3 | g9¢ | 0023 | 4.9 260 | .29 | -23.3 | 450 | oo

(55375 g9.90 0.6 | 5. 35 2.8 [0.H4 | ~§2.0 |25.90 | joo
532 1 203 | owrs 5.0 300 | p.to | -93.F | 2045 | joo
g5 .09 0.bIL 3.09 /.4 | b3 | =902 |3 .35 | oo

oo | (4821 2 g | p02 | a3 /4| 10.19 | -93.6 (a5 | jo0
85 | g.ouq | 0012 [A4Z [0 | 10.9% |-95.3 |a¢.43 | foo
342 %.0% 0.bto @{—.—7‘—3/-6! 144 j0.9% | =81 | 24.38 | (vo M(/ym'... Porye flate

Wsd> | ¢ 4 0.609 (-5 1.3 | 1040 | ~230 | 2¢.90] 1o
Mes® | §00 | 0409 [ 4L (.28 | 1063 | -8.3 |ac 96 | 102
A5 | 500 | p.eoq | 122 (22 | 04T | -18Y |2#a0 | /00

e (M99 | 0 o0 | 502 | 0.47 [ | o5t |- #42 2345 | 100
"5 :}47 olo¥ 0.3% [ty jo6s |-15.F |27.35 | joo
Megso | ¢, | 6.000 0.52 (12 (0.45 |-74.2 |2#.32 |00

Ho4a | 7.9% |o.(os D.6I o9 0.H4o |-F0.9 |A192 | /00
95% | 349 | 0.t0S | 083 | jos | poo |-ty |34 |ico
M10° | 749 b.bod b5} f.o2 .40 | -FH.6 |22.5 |we
Bios”| 140 | pws | 0.2 loo | jo-dl |-656 |23.56 | 00
15110 744 | 0.tos | 0.52 0.96 | o4y |-€8.9 |2%0 | 1o
Gus| Fac | o.tos | 0.5¢ 043 | 1044 | -¢3-9 |ag.uy |100
112015 1.4% | pées | 0.4 0.8% | sz |-¢29 |2343 | 100
51252 F4¢ | psss | o.6¢ 0.8 | 10052 |66t |2t.20 | 1w
1513025 394 | g0y | 0.51 0.34 | 51 |-lt{ |[IFTo| /00
(513530 Lollect |5ample.

140 S

145 | BotiLe Tihe oF (S: |30

150 \

155 \.

G



ISFSI Environmental, Safety and Health ES-4
, Rev. 0
GROUND \VATER SAMPLING FIELD LOG (SAMPLE)
Form 1
Sample Location /Y)N -]O7(_ Well Designation /N 4)~/O7C.
Sampling Team_ JCeNE AUBE Sample P% MNARCH 2016
Date  F/23)1& Time _ J3=k&— 1340~ )815”

: Depth to Mid Screen — (ft)
Measurillg Point  JOR_ ' Diameter of Well | 2,6 (in)
Well Depth (from measuring point) (D) ' 2z, &l (ft)
Depth to water (DTW) 22.83 (ft)
Length of Water Column (LWC) 19, 9% (ft) (LWC=D-DTW)
Volume of Water in Well (VW) 3 20 gal Conversion

Factord, Ig
Volume of Purge (VIP) (VIP = VW x 3) .40 (gal)
At Time of Measurements: ;
Color CLEAHT Odor NONE”
Total volume purged %, 5.3 Duration of purging_ ) 9& MIN
Purging method JZLAPPETL @LLM nﬂ Did well go dry?  AJO
Weather conditions/MIXED SUN + CLO&«\DS; &L , LD y "
| Pump Serial Number # 997 X
Water Quality Monitor Serial Number O/ 5 = O
Analyses Requested TRATIYUM

Page 12 0f 40

Previous Final Readings: pHESIZ, Condﬁg‘ifurbza_b‘i]) 0,7% Tem@ééORl?jﬁDTV@féﬂlow 10O




ISFSI Environmental, Safety and Health

ES-4

WATER QUALITY PARAMETERS (SAMPLIE)

Rev. 0

“r=x

Form 2
Sample Round /14A'IQCH 20)4 MIA) ~)O7C
5;’/23,//6 Current Readings quo_, )é ) g’
Time pH Cond Turb (NTU) D.O Temp (°C) ORP DTW Comments
(imin) _ mS/cm (mg/L) (mv) (feet) :
0.1 “H- 3% +-10% +H-10% | +- H-10my | Fu5E
%9? el s_tc/i.unit I- 3% g [ oG | i | sk ;i’i?ﬂiﬁ’;’/ﬂu
p .
) 10 |503L 10,958 | Fg 11,74 | 11,713 |)37,0 [24,9)
A8 5 \sTy) lowze| F.22, (124 DLB] |)87.5 12545
(Mo 555 \0,495D| 3,07 )05 |50 |16).4 2588
M5B |&.75 |0.49%| 2.45 |05 111,24 99,3 26,30
192) % £, 77 (4% 2.28 0840 |)hos 1979 |24
25 % & Bl |o4Hd | 3.048 |6.87 )093 96,5 |270|
HE N 18,32 \OMHE| 40P (0BT |)oBY 92,4 |273)
1935 %5 8,85 OUH5| 3.2 |OB2 |JOBY |8B.6 (2757
I 50 (8. 86 |ouys| 3,14 080 | j075 |RY.2. 2781
485 55 |&,87 |OHEY| 3,03 |0.79 |/0.83 |%0.6 283
H5g 0 18,87 o2 2,88 (0,78 |/0.é1 | 759 98,23
sy s | £.8 o441 2.50 075 | 10,58 | 72,4 |284]
) 0 | &A) |oubo| 2.]7 073 |,57 6.5 | 2857
BE s [€91 10,4939] .95 (070 [ J0.69|8Y.4 128,71
151¢ 8 |&90 0437 /74 o089 /087 | 81,5285
5515 5 &30 |0.438| ) 70 |0.83 | 1063 |96.1 | 2891
/528 0 18.77 (0437 )88 049 0,80 | 70.2.129.60
15250 %5 |80 10437 | 1E3 6.6 /0,58 |57.9129.11
87101693 |[OM3E | )15 |6.46 /062 |51 29,19
/574 105 1493 1©.43410.97 1083 0.5 59,4 129,79
J5he 10 8.9 0433 | o085 |0él |/O3Y 53,7 (72934
)58 15 1898 0,435 (0.8l _0.é) |J6.29 54,& 29490
550 120 |£495 0,432 |0.77 080 |j0.30|5%0 2942
)55y 15 16,94 0432|075 040 /028 53,% 2943
jeo| 10 18498 0431 |o.79 0.55 |©».24 |53.7 P03
Jos| 15 1697 o493 |0.-72 0.5 [p0.25 53,9293 V
Jépd 1m0 |CoOUELCT SHmMPLES »
145
150
155
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Purging method e Qd M ) Did well go dry? /)/E'S
Weather conditions” /X Sun) + QLC)UPS; oL, CAHM

ISFSI Environmental, Safety and Health BS-4
Rev. 0
GROUND V\’ATER SAMPLING FIELD L.OG (SAMPLE)
' Form 1
Sample Location (_FuJ - | Well Designation & F. NEX
Sampling Team. e AU BE Sample Period /VARC K 201 &
Date 3)2.4]16 Time  OF495~ =~ J5H5
Depth to Mid Screen - (ft)
Measuring Point TR, . Diameter of Well 2,0 (in)
Well Depth (from measuring point) (D) - B0 ()
Depth to water (DTW) =007 (ft)
Length of Water-Column (LWC) . . 35773 () (LWC=D-DTW)
Volume of Water in Well (VW) O 4/2 gal Conversion
: | Factoi0, 14
Volume of Purge (VIP) (VIP = VW x 3) 2,76 (gal)
At Time of Measurements: :
Color TGIRB 1D ' : Odor NONE
Total volume purged )7{1;5/’ ‘Duration of purging AA

Pump Setial Number S00E8-43 D
Water Quality Monitor Serial Number  /M/5 = &7 13
Analyses RequestedClJ', Fs An - AUKALN) Ty- £ D

Page 12 of 40

Previous Final Readings: pHg,75Con / urb'jﬁDOMempﬁﬁORPﬁ]_.ZDTW@ZFlowM




ISFSI Radiation Protection | ' : RP-05

Rev. 5
WATER QUALITY PARAMETERS
' Form2
Sample Round Mgt 2014 CFLO- |
3/2 Y / | ¥4 Current Readings OJUY 5~ ) 5L 5~

Time pH Cond Turb D.O Temp ORP DTW Comments

(min) mS/cm P (mg/L) ) (mv) (feet)

0 . |01 +-3% +-10% +-10% +-1E +/-10 my 1800 BEZIN HJRGIE

3/1_%4 std.unit NA <10NTU : )i ML //y/\) e
reosts | 1,8E |oo2¥| /0.2 | 4739|404 1321 4,40 |
j0j0| Y\ 778 |0028| /2.3 (25792 | 3.7 |128¥|5.14
01515 | 7,75 0025 14D | 1922 | 3,55 |)20.6| 5772,
oI * | 783 10030 59,0 | 7,35 |3.70 |)00:5|4:2%
(02517 | 7290 (003190, 1 | .97 |17,3) | 797 |&%Y
joF0|* 1787 0024|177 | 8,04 |F.43 (71,4 |74
Jo351® | 782 0028 323 | 5,80 |3.55 |76, 8 |B.08
040\ 7,74 |\o24| 596 |5:62 |3.78 |%6.7 8%5| VY
o2 e Purazn DRly.  s78p pulup, e

Y |wed Recrancl—
1535 25 CoU T SYMPLES,

0 .

65

70 |

75

80

85

90

95

100

105

0

1115

120

* lowesT ﬂ0$SI e pJRé’; %ﬁ of 40



ISFSI Environmental, Safety and Health ‘ BS-4

Rev. 0
GROUND WATER SAMPLING FIELD LOG (SAMPLE)
‘ ' Form 1
Sample Location CFw-5 Well Designation  C_Fud~5"
Sampling Team 77 ENE AUBE Sample Period _ AJALLCH 2014
Date ?’»/2 ’-//ié Time  JI15— J F0OC
4 Depth to Mid Screen — (ft)
Measuring Point __ JOIL ‘ Diameter of Well 2, O (in)
Well Depth (from measuring point) (D) , ‘ B0 (@)
Depth to water (DTW) &7 (ft)
Length of Water Column (LWC) 341 (ft) (LWC=D-DTW)
Volume of Water in Well (VW) 055 gal Conversion
A Factod) &
Volume of Purge (VTP) (VTP = VW x 3) )45
At Time of Measurements: -
Color CLEAR Odor NENE
Total volume purged 2,22, . Duration of purging_ & / /s
Purging method éﬁt@lﬂd.fwyﬂ - Did well go dry? Ne
Weather conditions/ Wy =D §LHU+CL¢»MD)’, oLy, CHmM
‘Pump Serial Number HOD X-45
Water Quality Monitor Serial Number /M2/5 — | 3
Analyses Requested/_});_ F’g; S = ALK BUN )T)’/m coD

Previous Final Readings: pHAZ5Cond) 35 ucbgeHD 00 emi2,5TOR R ADTWE R low /45~

Page 12 0f 40



ISESI Environmental, Safety and Health

ES-4
Rev. 0 .~

WATER QUALITY PARAMETERS (SAMPLE)

, . Form2 .
Sample Round . ﬂ?,@«ﬂQH 201 6 CFwW~5"
?/Z ¥ //6 Current Readings )1 15 = 56
Time pH Cond Turb (NTU) D.O Temp (°C) ORP DTW Comments
(min) ‘ mS/cm (mg/L) (mv) (feet) .
0 01 | H-3% | H-10% | +-10% | H-1E | +-10mv | 1135~ BecN Punge
?/M//é std. unit NA <10NTU JLVe) ML//VIN %
5 : .
JiH5| 10 |7.49 10:217 |4%.9 729 561 /o3 |49y
N50| 15 1772 10,219 139.0 3,43 |51€2 |-9.4 |47
/‘/ﬁ/ﬁ’, 20 7,72 0!22-f 23'7 Z.%B 598 |-B.2 H(Cf7
poo| B 770 |0:223 25,0 (2,94 |5:51 |~7.3 |498
o5| % _|7.6% (0,025 22.2. |3,5€ |5:95 |-5.8 1493
J20| 35 | 7,86 10227 | 19.& |4, 1 554 |-37 498
125 % | 7,85 0230|1515 425 | 540 |~2.9 14938
J220| 45 |74 |0:230| /1.3 |4,27 1528 |-1,1 |49%
12257 50 17,62 (0,231 8.25 419 522 |~-0& |4.9%
1230| 55 | 7,62 |0.232] 7,00 4,14 |523 (ol 493
J2357 & |7.é1 10,232\ & 81 |4.11 |522|D. 7 |4:9%8| V
j236 | s _|Coweler sAmMPUES|, pUp|ms, Msp |
70
75
80
85
90
95
100
105
110
115
120
125
130
135
140
145
150
155

Page 13 of 40
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ISFSI Environmental, Safety and Health ' ES-4

Rev, 0
GROUND \VATER SAMPLING FIELD LOG (SAMPLE)
\ Form 1 :
Sample Location CFW - & Well Designation . Fia)~ 4
Sampling Team ‘Wg/\! & /r}u [BE  SamplePeriod /NGRCH 2014
Date 3)24)1¢ Time__ )330~)57O
_ Depth to Mid Screen - (ft)
Measuring Point Y& | Diameter of Well 2, (in)
Well Depth (from measuring point) (D) ' 7_§ H7 (ft)
Depth to water (DTW) 525 (ft)
Length of Water Column (LWC) ?. 1A (ff) (LWC=D-DTW)
Volume of Water in Well (VW) Ch5 gal Conversion
_ Factoy), 14,
Volume of Purge (VTP) (VTP = VW x 3) /.55 (gal) '
At Time of Measurements: :
Color /L EA . Odor_ NONE
Total volume purged / 99 Duration of purging ﬁ NS
Purging method é:LECS,pUM'\O Did well go dry? NG
“Weather conditions/¥)jx SLIAJ#( eyps. (O , CALM
Pump Serial Number 5(308 - "/3
Water Quality Monitor Serial Number D)5 = LS
Analyses Requested(’ 4, 7”5/‘4/\/ - AULALIN )‘T/'l/ - NP

Previous Final Readings: ijﬁjCon@,Qj@“ urb), 77D QD 79 Temp3, S YORYB, D TWZ 58 low ) Ko

Page 12 o 40



ISESI Environmental, Safety and Health

ES-4
Rev. 0

WATER QUALITY PARAMETERS (SAMPLE)

Form 2

Sample Round //)lﬁﬂc,&,{ 28}

CFo)-¢&

3/)24/)6

Cutrent Readings

)330— 510

Time
(min)

pH

Cond
mS/cm

Turb (NTU)

D.O
(mg/L)

Temp (°C)

ORP
(mv)

DTW
(feet)

Comments

0

+/- 0.1
std. unit

+- 3%

+/- 10%
NA <10NTU

+/-10%

+-1E

+-10mv |

1355 Becaln Punc
/50 MmN K

5

[Hoo

10

£3589

69:‘07"]

&, 2”!

9,93

574

132.5~

520

|4o5"

15

6B~

0, OBY

5,00

7.06

5,70

119.3

5,67

1410

20

6,81

0,085

29¢

572

572,

/152,

5.1

1415

25

& 89

0,087

225

4177

5184

13.3

5174

JH20

30

O0B3

/84

H1¥

5, 3%

34

575

JHL5

35

8,90

OB B

[, 70

2,70

5.9%

1249

5,78

1420

40

&89

0,088

/&3

3.34

£.06

i3.3

5176

(435

45

&%

0088

/5

3. 10

803

115.7

5176

44O

- 50

W

OXR:Y]

) 55

314

4. 00

6.6

574

144

55

CowsE

CT 5;9-/.»7/) LES

60

65

70

75

80

85

90

95

100

105

110

115

120

125

130

135

140

145

150

155

¥ lowesT PossiBLE purGE RaTE

Page 13 0f 40



ISFSI Environmental, Safety and Health ES-4

Rev. 0
GROUND WATER SAMPLING FIELD LOG (SAMPLE)
Form 1 7 "7 2
Sample Location sw- | Well Designation Sw-y
Sampling Team Tomn L\Mj fey Sample Period /WA elt  30i6
Date 2 -24-16 J Time 04 . 30—+ /0330,/574nyle(3 10! 9
Depth to Mid Screen (ft)
Measuring Point (in)
Well Depth (from measuring point) (D) (ft)
Depth to water (DTW) (ft)
Length of Water Column (LWC) (ft) LWC=D-DTW)
Volume of Water in Well (VW) gal Conversion

Factor

Volume of Purge (gal)
At Time of Measurements:
Color cLent Odor Nine
Total volume purged N A& Duration of purging VA4
Purging method NA Did well go dry? il

Weatl diti 3683 b
eather conditions %cd}, 36 by

Pump Serial Number N /14'
Water Quality Monitor Serial Number Y5 55 (IO E loo ’3'1'4) P Ak 3oo] (m o2y -32>
Analyses Requested \/itsrg‘?' Dioxmie, Metals, Rekh I metels (D) ;/}mf‘—/’} "Z'Zi Cod

Previ?s Final Rgadings: pH X Cond .03 Turb 646 DO O4Temp /2-51ORP 49#DTW waFlow —
On 3-5714

-—Page’li%



ISFSI Environmental, Safety and Health ES-4

Rev. 0
. WATER QUALITY PARAMETERS (SAMPLE
Siw-| Q - : : >t
Form 2
Sample Round 5316
Current Readings
Time pH Cond Turb (NTU) D.O Temp (°C) ORP DTW Comments
(min) mS/cm (mg/L) (mv) (feet)
0 +-0.1 +- 3% +/- 10% +/-10% +-1E | +/-10mv
std. unit NA <IONTU |-

siode 3. | ©oIg| 0.3F 4.3 | 2.33 | 207 | Stmple @ (0100

10 4

15 !

20 \

25 \

0 N

35 \

g ~N .

45 V.

50 \<71‘

55 . N

o dN —
65 ~ N )%

70 \z// 3127

= \

80 ' \

85 A\

90 X

. \

100

105 | \

110 \

115 , \

20 \

125 \

130 \

135 \

140 \

145

150

155

040@



ISFSI Environmental, Safety and Health ES-4

Rev. 0
GROUND WATER SAMPLING FIELD LOG (SAMPLE) PAmz Loy Z-
Form 1
Sample Location SW-H Well Designation Sw A
Sampling Team___[om lLowateq Sample Period  MAech  Lolt
Date 5-24-1b Time (¢! %e = || 20 5 Al © 11209
Depth to Mid Screen— (ft)
Measuring Point | Diameter of Well (in)
Well Depth (from measuring point) (D) o - (ft)
Depth to water (DTW) A (ft)
Length of Water Column (LWC) N b /}, (ft) LWC=D-DTW)
_ e W ;
Volume of Water in Well (VW) J Y 7,‘4“ gal Conversion
e " Factor
Volume of Purge (VIP) (VIP = VW x 3) (gal)
/”/f
At Time of Measurements:
Color C g it Odor N s
Total volume purged  AJ A Duration of purging ,J A
Purging method N A Did well go dry? N A
Weather conditions_ PTV Suvm Low Ho'S
Pump Serial Number N A’ _
Water Quality Monitor Serial Number 457 55t (iog isa320) Arcitdlong Z.MO'M- 51/>
Analyses Requested \/Of-a, [ 4- Dioxane /twm' RcRAS ﬂ\aws@\_f/}mu‘m’ﬁ y coD

Previous Final Readings: pH [25 Condsezt Turb/49 DO/985 Tempo2 ORP 1053 DTWA/a Flow _—

Page 12 0f 40



ISFSI Environmental, Safety and Health

WATER QUALITY PARAMETERS (SAMPLE)

Form 2

Sample Round

Newn o

D246

Current Readings

Time
(min)

pH

Cond
mS/cm

Turb (NTU)

D.O
(mg/L)

Temp (°C)

ORP
(mv)

DTW
(feet)

Comments

0 +/-0.1
std. unit

+/-3%

+/- 10%
NA <1ONTU

+/-10%

+/-1E

+/-10 mv

W%

5 by |

0.026

25

ER7Y

344

144,

Na

Celiger %yk

10

15

N

20

N\

\

25

AN
N]

30

35

40

45

50

55

!

4

60

65

70

75

80

85

90

95

100

105

110

115

120

125

130

135

140

145

150

155

Page 13 0of 40



ISFSI Environmental, Safety and Health ES-4

Rev. 0
GROUND WATER SAMPLING FIELD L.LOG (SAMPLE) P“‘f' l o 2~
Form 1
Sample Location  Sw~ ¢ Well Designation S w- 5
Sampling Team “Tom LWB&?) Sample Period  Mawely Jolb
Date 3 -24Y- (L Time (o 12015 i‘*@h 1l:50
Depth to Mid Screen_ (ft)
Measuring Point ' ' Diameter of Well (in)
Well Depth (from measuring point) (D) P (ft)
Depth to water (DTW) K\J [ | (ft)
Length of Water Column (LWC) 4 j 157’ (ft) (LWC=D-DTW)
Volume of Water in Well (VW) 3( M ( f gal Conversion
-~ Factor
Volume of Pulge(VTP) (VTP =VW x 3) (gal)
/,.x'/
At Time of Measurements:
Color CLlpar Odor Nl
Total volume purged  AA : Duration of purging  AJ/¥-
Purging method ALA Did well go dry? /\//A'
Weather conditions 5'«,'9’, “6's / 505
Pump Serial Number N / A
Water Quality Monitor Serial Number [4€ £456 éOl? 180 32.) HaeH Queoq (mo24-3 2)
Analyses Requested \/OCS,_ Y- Dfox,«wé’ Metds, QA ¢ WWﬁI. Atbpin ;*7,. )

Previous Final Readings: pH é75Condees Turb 42 DO+ Tempo.o] ORP#.4DTW — Flow_—
2.9%

Page 12 0f 40



ISFSI Environmental, Safety and Health ES-4
Rev. 0

Sin/- ; WATER QUALITY PARAMETERS (SAMPLE)

Form 2

Da%z/ 9»46 >

Sample Round (/lr/\ﬁ/\ra(— 206

2~ A6 Current Readings
Time pH Cond Turb NTU) D.O Temp (°C) ORP DTW Comments
(min) mS/cm (mg/L) (mwv) (feet)
0 +/- 0.1 +/- 3% +/- 10% +/-10% +-1E +/-10 mv
std. unit NA <10NTU

™3 1 sad | 0020 | p 9t | 148 | 3.5 |nas | wh 1150 Samks
10 N\ -
15 L
20 N

25 N
30 N
35 N
40 L
45 L

50 "(.\’/1

55 _ \:JNQ//’

60 \/ :

65 2Pt 6
T

70 N
75 N
80 \

85 N
90 N
95 \
100 \

105
110

115 N\
120 N
125 L

130 L

135 XN

140 N

145 N\

150 X
155 \

Page 13 of 40




PROJECT NAME: 2 Nuclear Power Station. Rowe, Massac
PROJECT NUMBER: 3617147318
PROJECT LOCATION: ovwsi= Mk

WEATHER CONDITIONS (AM):
WEATHER CONDITIONS (PM): P12y ! Sy 5V

- FIELD INSTRUMENTATION CALIBRATION RECORD

TASK NO: 0.03 DATE: Z~13-(
MACTEC CREW: =

SAMPLER NAME:  “Thaws D, Lond Ley,
SAMPLER SIGNATURE: /
CHECKED BY: DATE:

MULTI-PARAMETER WATER QUALITY METER

xgg;]i;gpl; S‘E mgpjlnp{) ' AM CA:'LIBRAT]F)N ﬂ .POST CALIBRATION'CHECK
UNIT ID NO. —LOIE g Start Time QZ‘{& /End Time Jo Start Time /End Time
Units Standard Meter *Acceptance Standard Meter *Acceptance
Value Value Criteria (AM) Value Value Criteria (PM)
pH (4) SU 4.0 L0 +/-0.1 pH Units
pH (7) SuU 7.0 F.0c _ +-0.1pH Units 7.0 S.¥/  +/-0.3 pH Units
pH (10) SU 10.0 —_— +/-0.1 pH Units
Redox  +-mV 240 246> +-10mV 240 307 +-10mV
Conductivity mS/cm 1.413 [ 3 +/- 0.5 % of standard 1.413 z 93¢ +/- 5% of standard
DO (saturated) % 100 9% +/- 2% of standard
Ferp. — DO (saturated) mg/L' = 4.4 9.4  +-02mgl 7.+ 7.8 +-0.5 mg/L of
C .9 DO (<0.1) mg/L <0.1 — <0.5mg/L standard
Temperature ‘e é‘}( /99
Baro. Press. mmHg 273 ; 20.4
TURBIDITY METER Units Standard Meter Standard Meter *Acceptance
" METER TYPE Value Value Value Value Criteria (PM)
MODEL NO. 2 joo 1O /0
UNITIDNO. 094 - 32 <6TStandard  NTU <0.1 9.69 <07 /8./ +/-0.3 NTU of stan.
20 Standard NTU 20 .6 20 ETA4 +/- 5% of standard
100 Standard NTU 100 14 100 49. +/- 5% of standard
800 Standard NTU 800 XA 800 ’;? 4 +/- 5% of standard
PHOTOIONIZATION DETECTOR .
METER TYP. acky d ppmv <0.1 <0.1 within 5 ppmv of BG
MODEENO. /
ID NO. Span Gas ppmv 00 +/- 10% of standard
0,-LEL 4 GAS METER
METER TYPE 50 +/- 10% of standard
MODEL NO. Mi 10% of standard
UNIT ID +/- 10% of standard
CcO ppmv 50 50 +/- 10% of standard
OTHER METER
METER TYPE

See Notes Below

for Additional
Information

MODEL NO.
UNIT 0.

3

=

Equipment calibrated within the Acceptance Criteria specified for each of the parameters listed above. ( jas /4 /M .)
Equipment (not) calibrated within the Acceptance Criteria specified for each of the parameters listed above**. (' p.m- A) o5l - cad. ‘/(\ﬂ—v/‘-)

Cal. Standard Lot Number

MATERIALS RECORD Exp. Date
pHU)_ 56L 533 (2]
Deionized Water Source: Portland FOS PH (7) 5CL 345 /1%
Lot#/Date Produced: pH (10) _'—
Trip Blank Source: ORP Fs5Yo 1{30
Sample Preservatives Source: Conductivity 5 H /o0 g [
Disposable Filter Type: 0.45um cellulose <0.1 Turb. Stan. 45 092 e e
Calibration Fluids / Standard Source: 20 Turb. Stan. Ad505% =5
- DO Calibration Fluid (<0.1 mg/L) Portland FOS 100 Turb. Stan. A 5061 Ay -16
_Other 800 Turb. Stan.___ A306 F sy -16
- Other PID Span Gas — 4
- Other 0,-LEL Span Gas e —
Other — —

“NOTES: ﬂ)fr Calibact an hack Crifecia Mot met ﬂr /)ﬂ -10/

* = Unless otherwise noted, calibration procedures and acceptance criteria are in general accordance with USEPA Region 1 SOPs for Field Instrument Calibration (EQASOP-FieldCalibrat) and Low Stress Purging and

Re’dla’»c" ¢ Do

Sampling (EQASOP-GWO001), each dated 1/19/2010. Additonal dcceptance criteria obtained from instrument specific

€r Tecc

deviations from acceptance criteria on all data sheets and log book entries.

** = If meter reading is not within acceptance criteria, clean/replace probe and re-calibrate, or use calibrated back-up meter if available. If project requirements necessitate use of the instrument, clearly document any

1=DO Saturated standard value is calculated based on Oxygen Solubility at Indicated Pressure Chart from the USEPA Region 1 SOP for Field Instrument Calibration (EQASOP-FieldCalibrat), dated 1/19/2010.

Z/IMACTEC

511 Congress Street, Portland Maine 04101

FIELD INSTRUMENT CALIBRATION RECORD

Field Instrument Calibration Record.xlsx

3/102016



PROJECT NAME: )//u;{gg\ uclear Power Station, Rowe, Massac

FIELD INSTRUMENTATION CALIBRATION RECORD

TASK NO: 0.03

PROJECT NUMBER: 3617147318

DATE: 3/23))
MACTEC CREW:, ik

PROJECT LOCATION:

WEATHER CONDITIONS (PM): A

SAMPLER NAME: N =
WEATHER CONDITIONS (AM):  27/% SUN+=CLo1U DS, (oot DY SAMPLER SIGNATURE: P B
)

CHECKED BY: DATE:

MULTI-PARAMETER WATER QUALITY METER
METER TYPE Y5/

MODELNO. ‘$& & MPS
UNITIDNO. Ao/5+)F

AM CALIBRATION
Start Time DI O/End Time EOFEE

POST CALIBRATION CHECK

Start Time Zéqg /End Time 7705’

Units Standard Meter *Acceptance Standard Meter *Acceptance
Value Value Criteria (AM) Value Value Criteria (PM)
pH (4) sU 4.0 _Zhées  +/-0.1 pH Units
pH (7) SU 7.0 Z,O¢5 +-0.1 pH Units 7.0 Sild  +-03pH Units
pH (10) SuU 10.0 M2 +/-0.1 pH Units
Redox ~ +-mV 24247 247.8> H-10mV 240 238 +/-10 mV
Conductivity mS/cm 1.413 L) )5 +/-0.5 % of standard 1413 /s Yol +/- 5% of standard
DO (saturated) % 1100 L +/- 2% of standard
DO (saturated) mg/L! €=t G H %.37 +-0.2 mg/L A 4,74 +/-0.5 mg/L of
DO (<0.1) mg/L . <0.1 ANA) <0.5 mg/L . standard
Temperature °c /6.0 2078
Baro. Press.. ~ mmHg 73,4 7239
TURBIDITY METER Standard Meter Standard Meter *Acceptance
" METER TYPE H.4Ch‘ Units Value Value Value Value Criteria (PM)
MODEL NO. g lﬁcg :
UNIT ID NO. mgq»_z? <0.1 Standard NTU =oT)O 9,¥|

o pes 483 +-03NTU of stan,
20 .7

20 Standard NTU 20 20,3 § +/- 5% of standard
100 Standard ~~ NTU 100 16| 100 /o2 +- 5% of standard
800 Standard NTU 800 30) 800 7?‘3 +/- 5% of standard
‘FH%ATION DETECTOR :
METER Background ppmyv <0.1 - <0.1 within 5 ppmyv of BG
MODEL NO. :
UNIT ID NO. . Span Gas ppmv 100 100 +/- 10% of standard
0,-LEL 4 GAS METER
METER TYPE 50 +/- 10% of standard
MODEL NO. 20.9 +/- 10% of standard
UNIT ID NO. 25 +/-10% of standard
) Cco ppmv 50 © 50 +/- 10% of standard
OTHER METER ’
METER TYPE
oy
UNIT ID NO, §
In on

Equipment calibrated within the Acceptance Criteria specified for each of the parameters listed above.

. L oM (
K . Equipment (not) calibrated within the Acceptance Criteria specified for each of the parameters listed above"‘*.FA iLeD ‘ M cAC C.H‘g(ljﬂ( PO.

MATERIALS RECORD Cal. Standard Lot Number Exp. Date
pHe) S5&1L T35~ 1217
Deionized Water Source: Portland FOS MO _ S&ELST 23 )\ 27
- Lot#/Date Produced: pH (10) N2 .
Trip Blank Source: ORP 7760 & —/
Sample Preservatives Source: Conductivity 5 &S % "‘)é
Disposable Filter Type: 0.45pm cellulose - AD>w@TTub, Sean. A5 E] g~}
Calibration Fluids / Standai'd Source: 20 Turb, Stan, G EV7& 18-) &
- DO Calibration Fluid (<0.1 mg/L) Portland FOS 100 Turb, Stan. 44 85) 75 =) &
- Other 800 Tub, Stan. A& )& < g-)6
- Other PID Span Gas — —_—
- Other 0,-LEL Span Gas —_— —
Other - ' —
NOTES:

deviations from acceplance criteria on all data sheels and log book entries,

* = Unless ofherwise noted, calibration procedures and aceeptance criteria are in general accordance with USEPA Region 1 SOPs for Field Instument Calibration (EQASOP-FieldCalibrat) and Low Stress Purging and
Sampling (EQASOP-GW001), each dated 1/19/2010. Additonal acceptance criteria obtained from instrument specific manufacturer recommendations,
*# = If meler reading is not within acceptance criteria, clean/replace probe and re-calibrate, or use calibrated back-up meter if available, If project requirements necessitate use of the instrument, clearly docunent any

1 =DO Saturated standard value is calculated based on Oxygen Solubility at Indicated Pressure Chart from thie USEPA Region 1 SOP for Field Instrument Calibration (EQASOP-FieldCalibrat), dated 1/19/2010.

A MACTEC

511 Congress Street, Portland Maine 04101

FIELD INSTRUMENT CALIBRATION RECORD

Field Instrument Calibration Record.xlsx

3/102016




_: FIELD INSTRUMENTATION CALIBRATION RECORD

PROJECT NAME: 2 Nuclear Power Station, Rowe, Massac TASK NO: 0.03 DATE: Z/2% ] ) 5
PROJECT NUMBER: 3617147318 MACTEC CREW: B i i
PROJECT LOCATION: SAMPLER NAME:  J3, fel=3
WEATHER CONDITIONS (AM): (Lol D)/ oD, CA LA/] SAMPLER SIGNATURE: * -
WEATHER CONDITIONS (PM): N’ CHECKED BY: DATE:

MULTI-PARAMETER WATER QUALITY METER

METER TYPE _ Y5}

AM CALIBRATION POST CALIBRATION CHECIK

MODELNO. &84 AMPS
UNITIDNO.  /%e)5~)3

Start Time ©@2¥<5~ /End Time%ﬂo

Start Time [ 7€©%  /End Time 27 ‘A0

Units Standard Meter *Acceptmlce Standard Meter *Acceptance
Value Value Criteria (AM) Yalue Yalue Criteria (PM)
PpH (4) SU 4.0 Rel=) +/-0.1 pH Units
PH (7) SU 7.0 ", OO +/-0.1 pH Units 7.0 2!70 +/- 0.3 pH Units
PpH (10) Su 10.0 - NA +-0.1 pH Units
Redox  +-mV 20234 23£:©0  +-10mV 2ATQ, &9 ﬁ +-10 mV
Conductivity ~ mS/cm 1.413 L5913 +/-0.5 % of standard 1413 1YI5~ +-5%of standard
DO (saturated) % 100 972 +/- 2% of standard
DO (saturated) mg/L' =™ <2 ey =174 +/-0.2 mg/L K70 %, 87 +/- 0.5 mg/L of
DO (<0.1) mg/L, <0.1 <0.5 mg/L ' standard
Temperature °c ’ 21" 2524
Baro. Press. mmHg 7394/ 7337
TURBIDITY METER Units Standard Meter Standard Meter *Acceptance
METER TYPE Z-/ACH Value Value Value Value Criteria (PM)
MODEL NO.
UNITIDNO. /WA24)- 27 <0.1 Standard ~~ NTU /& i 2,79 P e:e-l- , +/-0.3 NTU of stan,
20 Standard NTU 20 2, i *+/- 5% of standard
100 Standard NTU 100 /&g 100 +/- 5% of standard
800 Standard NTU 800 79& 800 +/- 5% of standard
OIONIZATION DETECTOR
METER E__ Backgrouqd ppmv <0.1 <0.1 within 5 ppmy of BG
MODEL NO.
UNIT ID NO. Span Gas ppmv 100 100 +/- 10% of standard |
0,-LEL 4 GAS METER
METER TYPE Methane 2 50 50 +/- 10% of standard
MODEL NO. 0, % 0.9 20.9 +/- 10% of standard
UNIT ID NO. H,S ° ppmv 25 25 - /- 10% of standard
CcO ppmyv 50 50 +/- 10% of standard
OTHER METER \
METER TYPE
MODEL NO. \Sez:‘l%:i;tiﬂ;w
UNIT ID NO. b
Infor n

L]

Equipment calibrated within the Acceptance Criteria specified for each of the parameters listed above,
Equipment (not) calibrated within the Acceptance Criteria specified for cach of the parameters listed above**, FA,LED Do CAL. .

deviations from acceptance eriteria on all data sheets and log book entries,

MATERIALS RECORD Cal. Standard Lot Number Exp. Date
PHE)___ SGL3BYS5 [2=17
Deionized Water Source: Portland FOS PH (7) z‘ L 5 23 1217
Lot#/Date Produced: pH (10) NA
Trip Blank Source: ORP 7 76' O &6~)9
Sample Preservatives Source: Conductivity 5 @MHIOE 5] &
Disposable Filter Type: 0.45pm cellulose /o 500 Tub. Stans )5 ) &) g-1&
Calibration Fluids / Standard Source: 20 Turb, Stan, #5178 1O )&
- DO Calibration Fluid (<0.1 mg/L) Portland FOS 100 Thub, Stan. I 5)7 9 G=}&
- Other 800 Tub. Stan. &} 5/&F gG-)&
- Other ’ PID Span Gas — -
- Other 0:-LEL Span Gas — =
- Other —_ —
NOTES:

* = Unless otherwise noted, calibration procedures and acceptance criteria are in general accordance with USEPA Region 1 SOPs for Field Instrument Calibration (EQASOP-FieldCalibrat) and Low Stress Purging and
Sampling (EQASOP-GWO01), each dated 1/19/2010, Additonal acceptance criteria obtained from instrument specific manufacturer recommendations,
** = [f meter reading s not within acceptance criteria, clean/replace probe and re-calibrate, or use calibrated back-up meter if available, If project requirements necessitate use of the instrument, clearly document any

1=DO Saturated standard value is calculated based on Oxygen Solubility at Indicated Pressure Chart from the USEPA Region 1 SOP for Field Instument Calibration (EQASOP-FieldCalibrat), dated 1/19/2010.

,%l/ MACTEC

511 Congress Street, Portland Maine 04101

FIELD INSTRUMENT CALIBRATION RECORD

Field Instrument Calibration Record.xIsx

3/10/2016



PROJECT NAME: 2 Nuclear Power Station, Rowe, Massac
PROJECT NUMBER: 3617147318
PROJECT LOCATION: ]wa/ z MNA

WEATHER CONDITIONS (AM):

" gty Crrm, 103

WEATHER CONDITIONS (PM):

5 /4

09 I%ecezy

FIELD INSTRUMENTATION CALIBRATION RECORD' ',

TASK NO: 0.03 (G
MACTEC CREW: Jor~ Ly 4

SAMPLER NAME: _ ~flsymig O« Forg g
SAMPLER SIGNATURE: . FA L A,
CHECKED BY: DATE: 77

MULTI-PARAMETER WATER QUALITY METER v
METER TYPE __ Y4[
MODEL NO 6?(' ﬂﬂs AM CALIBRATION POST CALIBRATION CHECK ,
S—— NO. JLL&; o Start Time mﬁ Start Time _ML/End Time /é . 50
. 105 - T | i
Units Standard Meter *Acceptance Standard Meter *Acceptance
Value Value Criteria (AM) Value Value Criteria (PM)
pH@4)  SU 40 H.0 +/-0.1 pH Units
pH (7) SU 7.0 z O +/-0.1pH Units 7.0 Foei +/-0.3 pH Units
pH (10) SU 10.0 —_— +/- 0.1 pH Units -
Redox  +-mV 240 T34 +-10 mV 240 AH3.5 +-10mv
Conductivity mS/cm 1413 [ PE +/- 0.5 % of standard 1.413 !,l—{ { k +/- 5% of standard
DO (saturated) % 100 M +/- 2% of standard
DO (saturated) mg/L! ¢t g (,, y, o) +/-0.2 mg/L ‘8 53 71. 94 +/-0.5 mg/L of
DO (<0.1) mg/L <0.1 - <0.5 mg/L ) standard
Temperature °C .}[.og JO * ii‘
Baro. Press. mmHg :Z?é L % -
TURBIDITY METER Units Standard Meter Standard Meter *Acceptance
METER TYPE Value Value Value Value Criteria (PM)
MODEL NO. jo 10
UNIT ID NO. <0t Standard ~ NTU <0.1 /0.( % /0.2~ 4/.03NTU of stan.
20 Standard NTU 20 Jo. "} 20 2 l > 1 +/- 5% of standard
100 Standard NTU 100 99.9 100 o5 +/- 5% of standard
800 Standard NTU 800 Z0)- 800 R]0 +/- 5% of standard
PHOTOIONIZATIONDETECTOR
Background ppmv <0.1 <0.1 within 5 ppmv of BG
Span Gas ppmv 100 0 +/- 10% of standard
0,-LEL 4 GAS METER -
METER Methane 50 +/- 10% of standard
MOD 0. 0, 20.9 209 +/- 10% of standard
ID NO. H,S 25 2 +/- 10% of standard
cO ppmv 50 50 +/- 10% of standard
OTHER METE °
METER - / See Notes Belo
w
0 / / for Additional
ID NO. ~ ~ :
/ 7 Information

P
B

Equipment calibrated within the Acceptance Criteria specified for each of the parameters listed above. ( In A, m. X
Equipment (not) calibrated within the Acceptance Criteria specified for each of the parameters listed above**. ( (N PO‘)r CA/ . V/\-‘vL P fl, m. )

MATERIALS RECORD Cal. Standard Lot Number Exp. Date
pH (4) s5GL 3445 /JZ'?
Deionized Water Source: Portland FOS pH (7) - 12./¢F
Lot#/Date Produced: pH (10) —_— —
Trip Blank Source: ORP %540 ([zo
Sample Preservatives Source: Conductivity EGH too B/C
Disposable Filter Type: 0.45pm cellulose <0 Turb. Stan. A SUHZ may 16
Calibration Fluids / Standard Source: 20 Turb. Stan. #5059 @ My 16
- DO Calibration Fluid (<0.1 mg/L) Portland FOS 100 Turb. Stan. As50l My (6
- Other 800 Turb. Stan, ALvsd- A
- Other PID Span Gas il —
- Other 0,-LEL Span Gas — —_—
" Other - —

NOTES: | D /:wr"”‘ Sl bt 5 V. SW? um"va’ 5 havdaar

* = Unless otherwise noted, calibration procedures and acceptance criteria are in general accordance with USEPA Region 1 SOPs for Field Instrument Calibration (EQASOP-FieldCalibrat) and Low Stress Purging and
Sampling (EQASOP-GWO001), each dated 1/19/2010. Additonal acceptance criteria obtained from instrument specific manufacturer recommendations.
** = If meter reading is not within acceptance criteria, clean/replace probe and re-calibrate, or use calibrated back-up meter if available. If project requirements necessitate use of the instrument, clearly document any
deviations from acceptance criteria on all data sheets and log book entries.
1 =DO Saturated standard value is calculated based on Oxygen Solubility at Indicated Pressure Chart from the USEPA Region 1 SOP for Field Instrument Calibration (EQASOP-FieldCalibrat), dated 1/19/2010.

ZIMACTEC

511 Congress Street, Portland Maine 04101

FIELD INSTRUMENT CALIBRATION RECORD

Field Instrument Calibration Record.xlsx

3/10/2016
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APPENDIX C-1

Radiological Data - March 2016

Yankee Nuclear Power Station

Location MW-105B MW-107C SP-1
Sample ID MW-105B MW-107C SP-1
Sample Date 3/23/2016 3/23/2016 3/23/2016

Qc Code FS FS FS
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 125
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

Page 1 of 1

Prepared/Date: KMS 04/21/16
Checked/Date: ESS 04/21/16
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APPENDIX C-2
Chemical Data - March 2016

Yankee Nuclear Power Station

Location CFW-1 CFW-5 CFW-5 CFW-6 QC SP-1 SW-1 Sw-4 SW-5
Sample ID CFW-1 CFW-5 CFW-5 DUP CFW-6 TB-009 SP-1 SW-1 Sw-4 SW-5
Sample Date 3/24/2016 3/24/2016 3/24/2016 3/24/2016 3/24/2016 3/23/2016 3/24/2016 3/24/2016 3/24/2016
Qc Code FS FS FD FS B FS FS FS FS

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 1U 1U 1U 1U 1U
GEL SW8260B |1,1,1-Trichloroethane ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,1,2,2-Tetrachloroethane ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,1,2-Trichloroethane ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,1-Dichloroethane ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,1-Dichloroethene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,2,4-Trichlorobenzene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,2-Dibromoethane ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,2-Dichlorobenzene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,2-Dichloroethane ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,2-Dichloropropane ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,3-Dichlorobenzene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |1,3-Dichloropropene (total) |ug/l 2U 2U 2U 2U 2U
GEL SW8260B |1,4-Dichlorobenzene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |2-Butanone ug/l 5U 5U 5U 5U 5U
GEL SW8260B |4-Methyl-2-pentanone ug/l 5U 5U 5U 5U 5U
GEL SW8260B |Acetone ug/l 5U 5U 5U 5U 5U
GEL SW8260B |Benzene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Bromodichloromethane ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Bromoform ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Bromomethane ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Carbon tetrachloride ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Chlorobenzene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Chloroform ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Cis-1,2-Dichloroethene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Dibromochloromethane ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Ethylbenzene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Methyl Tertbutyl Ether ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Methylene chloride ug/l 5U 5U 5U 5U 5U
GEL SW8260B |Naphthalene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Styrene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Tetrachloroethene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Toluene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |trans-1,2-Dichloroethene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Trichloroethene ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Vinyl chloride ug/l 1U 1U 1U 1U 1U
GEL SW8260B |Xylenes, Total ug/l 33U 33U 33U 33U 33U
LANCAST|SW8270C §1,4-Dioxane ug/l 0.09 J 02U 021U 021U
GEL SW6020A |Arsenic ug/l 5U 5U 5U 5U
GEL SW6020A |Barium ug/l 22.1 7.96 10.7 9.99
GEL SW6020A |Cadmium ug/l 1U 1U 1U 1U
GEL SW6020A |Calcium ug/l 2790 19300 21400 9340 1960 2050 1800
GEL SW6020A |Chromium ug/l 10U 10U 10U 10U
GEL SW6020A |(Iron ug/l 15300 26200 27200 4640 100 U 774 265
GEL SW6020A |Lead ug/l 2U 2U 2U 2U
GEL SW6020A |Manganese ug/l 346 2420 2580 1330 3123 107 40
GEL SW6020A |Selenium ug/l 5U 5U 5U 5U
GEL SW6020A |Silver ug/l 1U 1U 1U 1U
GEL SW7470A |Mercury ug/l 02U 02U 02U 02U
GEL E410.4 Chemical Oxygen Demand |mg/I 38 20.8 23.7 40.8 183 20U 29.4
GEL SM2320B _|Total Alkalinity, as CaCO3  |mg/! 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

Prepared/Date: KMS 04/21/16

Page 1 of 1 Checked/Date: ESS 04/21/16
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IYankee - Rowe, MA Validation Summary — March 2016 Sampling Aprit 21, 2016
AMEC Profect No. 3617147318 :

DATA VALIDATION SUMMARY
MARCH 2016 SAMPLING
YANKEE NUCLEAR POWER STATION
ROWE, MASSACHUSETTS

1.0 INTRODUCTION

Groundwater and sutface water samples were collected on March 24, 2016, at the Yankee Nuclear
Power Station, located in Rowe, Massachusetts. Sample analyses for all parameters except 1,4-dioxane
were performed by GEL Laboratories, located in Charleston, South Carolina. Analyses for 1,4-dioxane
were performed by Eurofing Lancaster Laboratories, located in Lancaster, Pennsylvania. Samples were
analyzed by one or more of the following methods: '

Volatile Crganic Compounds (VOCs) by Method 8260B
1,4-Dioxane by Method 8270C Selected lon Menitoring {SIM)
RCRA Metals (dissolved) by Methods 6020A/7470A
Calcium, iren, and manganese by Method 6020A

Alkalinity by Method 2320B

Chemical Oxygen Demand (COD) by Methed 410.4

Isotopes by Gamma Spectroscopy Method 901.1
Strontium-90 by Method 905.0 Modified

Tritium by Method 906.0 Modified

A chemist review was performed on the samples in the data set using information supplied by the
laboratories. The data packages were validated using USEPA Region | EPA-New England Data
Validation Functional Guidelines for Evaluating Environmental Analyses (USEPA, 1998), the Yankee
Nuclear Power Station Greundwater Maonitoring Program, Document RP-05, Revision 5 (YNPS, 2012),
and “Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses,” Revision 7 (SAIC,
2002).

Results were reported in GEL sample delivery groups (SDGs) 393869 and 393869-1, and Eurofins SDG
1644529. A listing of samples included in this chemistry review is presented in Tabie 1. A summary of
the analytical results is presented in Table 2. No data qualifiers were added to the laboratory results
based on the chemist review.

The following data qualifiers are used in the final data presentation:

U = farget analyte is not detected at or above the reported detection limit or is qualified as not detected
J = concentration is estimated

Results are interpreted to be usable as reported by the laboratory unless discussed in the following
sections.

2.0 DATA REVIEW SUMMARY
2.1 VOCs
Data were evaluated for the foltowing parameters:

* Collection and Preservation
% Holding Times

WI'LD2-FE I\Project\Projeetat 36 171473 18- Yankee Rowe 2014-201643.0_Site_Datan3.4 Test_ResullatValidation_Files\Merch 2016\ Rowe_March_2016_DV_Smunnary.doc



3Yankee - Rowe, MA Validation Summary — March 2016 Sampling Aprif 21, 2016
AMEC Project No, 3617147318

Data Completeness

Surrogate Recoveries

Blank Contamination

Laboratory Control Samples (LCS)

Matrix Spikes/Matrix Spike Duplicates (MS/MSD)
Miscellaneous

L

* - all criteria were met for this parameter

The results of all associated quality control measurements were within control limits, and sample results
were determined to be usable as reported by the laboratory.

2.2 1,4-Dioxane
Data were evaluated for the following parameters:

Collection and Preservation

Holding Times

Data Completeness

Surrogate Recoveries

Blank Contamination

L.CS/L.aboratory Control Sample Duplicates (LCSD)
Miscelianeous

L I

* - all criteria were met for this parameter

The results of all associated quality control measurements were within control limits, and sample results
were determined ¢ be usable as reported by the laboratory.

2.3 Metals
Data were evaluated for the following parameters:

Collection and Preservation
Holding Times

Data Completeness

Blank Contamination
Duplicates

LCS

MS/MSD

Miscellaneous

L D R R

* - all criteria were met for this parameter

The results of all associated quality control measurements were within controt limits, and sample results
were determined to be usable as reported by the laboratory.

2.4  Wet Chemistry
Data were evaluated for the following parameters:

*

Collection and Preservation

WPLDZER P roject\Urajects: 30 171473 18-Yankee Rowa 2014-201603.0_Site_Dated3d 4, Test_Results\Walidation FilesMarch 2016 owe Maeh 2016_DV_Summary.doc



3¥ankee — Rowe, M4 Validation Summary — March 2010 Sampling Aprif 24, 2046
AMEC Project No, 3617147318

Holding Times

Data Completeness
Blank Contamination
Duplicates

LCS

MS

Miscellaneous

* * * * * *

* - all criteria were met for this parameter

The results of all associated quality control measurements were within control limits, and sample resulis
were determined to be usable as reported by the laboratory.

2.5 Radiological Parameters
Data were evaluated for the following parameters:

Collection and Preservation
Holding Times

Data Completeness

Blank Contamination
Duplicates

LCS

MS

Miscellanecus

®* # * * *+ o o+ #*

* - all criteria were met for this parameter

The results of all associated quality control measurements were within control limits, and sample results
were determined to be usable as reported by the laboratory.

References:

U.S. Envircnmental Protection Agency (USEPA), 1996. “Regicn I, EPA-New England Data Validation
Functional Guidelines for Evaluating Environmental Analyses, Parts | and Il,” Quality Assurance Unit
Staff; Office of Environmental Measurement and Evaluation; December, 1996.

Yankee Nuclear Power S{ation (YNPS), 2012. “YNPS Groundwater Monitoring Program.” ISFSI
Radiation Protection, RP-05: Revision 5, October 18, 2012.

Science Applications International Corporation (SAIC), 2002. "Laboratory Data Validation Guidelines for
Evaluating Radionuclide Analyses.” Thomas L. Rucker, Ph.D. and C. Matrin Johnson, Jr.; Revision 7,
April, 2002.

WPLIIR-TS 1" Project\ Frojects: 361 71473 |- Yankes Rowe 2014-201643.0) Site Datet3ol_Test_ResultsiWalidation Filesiarch 201 fRows_March_2015_TV_Swmmary.doc
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Data Validator: Julie Ricardi April 21, 2016

9 Wy y M(&bw

Senior Reviewed: Bradley B. LaForest, NRCC-EAC Aprit 21, 2016
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ISFSI Radiation Protection

ES-4
Rev, 0

ASSESSMENT OF DATA QUALITY

ATTACHMENT C

List each analysis individually. Use a separate table for QC. Duplicates, Blanks and Spikes.
{Scveral pages will be required for cach batch)

3.0  Requirements for SK, DU, and QC per section D,

| Alkalinity
Sample ID Analysis | Sample All Scheduled | Sample Units Assessment Criteria
Date Designator Analyses Processing Correct? {(Note 2} (Note 3)
_ (Note 1) Performed? Comments? .

CFW-1 3/29/106 ¥S Yes 0K Yes See attached checklist

CFW-5 3/29/16 FS Yes QK Yoy Sec attached checklist
CFW-5DUP | 3/29/16 | DU (Ficld) Ves D.K. Yes See attached chocklist

SW-1 3/29/16 ES Ye_s CK. Yes See attached checkdist

SW-4 3/29/16 FS Yes oK. Yes See attached checklist

SW-5 3/29/16 FS Yes 00X Yes See attached checklist
| CTW-6 3/29/16 | FS Yes 0.K. Yes See attached checktist

Laboratory

QcC

Q0120351?263 3/29/16 BL Yos 0K, Yos Sce attached checklist

QC1203517264 | 3/29/16 QC Yes O.K. Yes See attached checklist

QC1203517266 | 3/29/16 Dpu Yes OK. Yes See atfached checklist

QC1203517709 | 3/29/16 SK Yes oK, Yes See attached checklist

NOTE
1.0 FS=TField Sample, BL = Blank, QC = Lab Quality Control. DU = Duplicate, SK =
Spike _ '
2.0 Reported MDC < Required MDC for FS, DU, BL. Yicld for all samplcs evaluated
when reported.

L. All Requested analyses performed on all samples?

X  Yes

No

II. Resolution of Sample Processing/Missing Analytes comments:

No processing issues or missing analytes.

I1I. Resolution of Sample Processing/Missing Analytes comments:

IV.  No processing issues or missing analytes.

V. Resolution of Anomalies in QC, Duplicates, Spikes, or Blanks (Identified above):

VL

See attached checklist for details; no sample qualifications required.

Data verification calculation sheets are attached(at least one calculation per batch) NA
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ISFSI Radiation Protection

ES-4

Rev.
ATTACHMENT C '
ASSESSMENT OF DATA QUALITY

List each analysis individually. Use a separate table for QC. Duplicates, Blanks and Spikes.
(Several pages will be required for each batch) '

Chemical Oxygen Demand (COD)

Sample ID Analysis™ | Samplo All Scheduled | Sample Ulits Assessment Crilerig
Date Designator Analyses Processing Correct? {(Note 2) (Note 3)
(Note 1) Performed? Comments? '
CFW-1 3/29/16 FS Yes QK. Yes Sce aﬁached checklist
CIFW-5- 3/29/16 FS Yes ) OK. Yes See attached checklisi
CFW-5DUP 3/29/16 DU (Field) Yes O.K. Yes See atlached chocklist
SW-1 3/29/16 FS Yes 0K ‘Yes | Sce attached checklist
SW-4 3/29/16 FS Yes oK, Yes See attached checklist
SW-5 3/29/16 T8 You 0K, Yes See aftached checklist
CFW-5 3/29/16 FS Yes 0.K. Yes See attached checklist
Laboratory .
QC
QC1203517024 | 3/29/16 BL Yes QK. Yes See attached checklist
| QC1203517025 | 3/29/16 QC Yes O.K. Yes See attached checklist
QC1203517026 | 3/29/16 DU Yes OK, Yes Sce attached checklist
QC1203517027 | 3/29/16 SK Yes O Yes See attached checklist
NOTE
1.0 FS = Field Sample, BL = Blank, QC = Lab Quality Control. DU = Dﬁplicate, SK =
Spike :
2.0  Reported MDC < Required MDC for FS, DU, BL. Yield for all samples evaluated
when reported.
3.0 Requirements for SK, DU, and QC per section D.
L All Requested analyses performed on all samples? X Yes No
1I. Resolution of Sample Processing/Missing Analytes comments:
No processing issues or missing analytes.
III.  Resolution of Sample Processing/Missing Ana].ytés comiments:
IV,  No processing issues or missing analytcs.
V. Resolution of Anomalies in QC, Duplicates, Spikes, or Blanks (Identified above):
See attached checklist for details; no samplc qualifications required.
VI Data verification calculation sheets are attached(at least one calculation per batch) NA
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ISFSI Radiation Protection ' _ ES-4
Rev. 0

. ATTACHMENT C

ASSESSMENT OF DATA QUALITY
List cach analysis individually. Use a separate table for QC. Duplicatcs, Blanks and Spikes,
(Several pages will be required for cach batch)

Gamma Spec

Sample ID Analysis Sample . All Bcheduled | Sample Units Asscss.ment Criteria
Date Designator Analyses Processing Correct? {Note 2) (Note 3)
(Note 1} Performed? Comments?
SP-1 4/1/16 FS Yes . OK. Yes See attached checklist
| Laboratory
QC
QC1203518030 | 4/1/16 BL Yes O.K Yes See attached chocklist
QC1203518032 | 4/1/16 QC Yes OK. Yes See attached checklist
QC1203518031 | 4/1/16 DU Yes OK. | Yes See attached checklist
NOTE
1.0 FS =Field Sample, BL = Blank, QC = Lab Quality Control. DU = Duplicate, SK =
Spike '
2.0 Reported MDC < Required MDC for FS, DU, BL. Yield for all samples evaluated
when reported, ' '
3.0 Requirements for SK, DU, and QC per section D.

L. All Requested analyses performed on all samples? X  Yes No

I1. Resolution of Sample Processing/Missing Analytes comments:

No processing issues or missing analytes.

1. Reselution of Samplc Processing/Missing Analytes comments:

IV.  No processing issues or missing analytes.

V. Resolution of Anomalics in QC, Duplicates, Spikes, or Blanks (Identified above):

See attached checklist for details; no sample qualifications required.

VI.  Dataverification calculation sheets are attached(at least one calculation per batch) NA

Reviewer ﬁMM A/L/UCUL/QU Date  April 12, 2016




ISFSI Radiation Protection

ES-4
Rev,

ASSESSMENT OF DATA QUALITY

ATTACHMENT C

List each analysis individually. Use a separate table for QC. Duplicates, Blanks and Spikes.
(Several pages will be required for each batch)

Strontium-90

Sample ID Analysis | Sample All Scheduled | Sample Units. Assdssnlellt Criteria
I>ate Designator Analyses Processing Correct? (Note 2} (Note 3)
(Note 1) Portormed? Comments? _
Sp-1 4/4/16 ES Yes OK Yes See attached checklist
Laboratory
QC
QC120351 85';’5 4/4/16 BL Yo 0K Yes See attached chocklist
QC1203518578 | 4/4/16 QC Yes OK. Yes See attached checklist
| QCL203518576 | 4/4/16 DU Yes 0.K. Yey See attached checldist
.QCI203518577 4/4/16 . SK Yes O.K, Yes See aftached checklist
NOTE _
1.0 FS=Tield Sample, BL = Blank, QC = Lab Quality Control. DU = Duplicate, SK =
Spike :
2.0 Reported MDC < Required MDC for I'S, DU, BL. Yield for all Sainples evaluated
when reported.
3.0 Requirements for SK, DU, and QC per section D.
I, - All Requested analyses performed on all samples? X Yes No
1L Resolution of Sample Processing/Missing Analytes comments:
No processing issues or missing analytes.
III.  Resolution of Sample Processing/Missing Analytes comments;
IV. = No processing issues or missing analytes.
V. Resolution of Anomalies in QC, Duplicates, Spikes, or Blanks (Identified above):
See attached checklist for details; no sample qualifications required.
- VL. Data verification calculation sheets are attached(at least one calculation per batch) NA

Reviewer 9,4/1./&(/&\, ) an ) Date April 12, 2016



ISFSI Radiation Protection

ES-4
Rev,

ATTACOMENT C

ASSESSMENT OF DATA QUALITY

List each analysis individually. Use a separate table for QC. Duplicates, Blanks and Spikes.
(Scveral pages will be required for each batch)

Semivolatile Organic Compounds (SVOCs) — 1,4-Dioxane

I Sample ID Analysis | Sample All Scheduled | Sample Units Assessmont Criteria
Date Designator Analyses Processing Correct? | (Note 2) (Note 3)
(Note 1) Performed? Comments?

SP-1 41716 | FS Yes OX. " Tyes See attached
cheoklist

SW-1 4/1/16 FS Yes OK. Yos See aitached
cheeklist

SW-4 4/1/16 FS Yes OK, Yes See atiached
. choelklist

SW-5 41716 | FS Yes OK. 1 Yes See attached
_ cheeklist

Laboratory QC o

Blank160S0WAAD26 | 4/1/16 BL Yes O.K. Yes See attached
checklist

LCS16090WAAD26 4/1/16 QC Yes O, Yes See afiached
checklist

LCSD16090OWAAD26 | 4/1/16 QcC Yes 0K Yes See attached
checklist

NOTE

Spike

3.0 Rcquirements for SKX, DU, and QC per section D,

1.0 FS = TField Sample, BL = Blank, QC = Lab Quality Control. DU = _Dﬁplicate, SK =

2.0 Reported MDC < Required MDC for FS, DU, BL. Yield for all samples evaluated
when reported.

L. All Requested analyses performed on all samples? X Yes No
1. Resolution of Sample Processing/Missing Analytes cominents:
No processing issues or missing analytes.
IIL Resolution of Sample Processing/Missing Analytes comments:
[V.  No processing issues or missing analytes,
V. Resolution of Anomalics in QC, Duplicates, Spikes, or Blanks (Identified above):

Sec attached checklist for details; no sample qualifications required.

VL. Data verification calculation sheets arc attached(at least one calculation per batch) NA
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ISESI Radiation Protection ES-4

Rev,

ATTACHMENT C
ASSESSMENT OF DATA QUALITY

List each analysis individually. Usc a scparate table for QC. Duplicates, Blanks and Spikes.
(Several pages will be required for each batch)

Total Mercury
Sample 1D Analysis Sample All Scheduled | Sample Units Assessment Criforia
Date Designator Analyses Processing Correct? {Note 2) {Note 3}
(Note 1} Performed? Comments?
SW-1 3/30/16 IS Yes O.K. Yes See attached checklist
SW-4 3/30/16 FS Yes 0K, Yes See attached checklist
SW-3 3/30/16 FS Yes oK. You See attached checklist
SP-1 3/30/16 TS Yes | OK. Yes ~See atfached checklist
Laboratory
QC
QC1203516962 | 3/30/16 BL Yes 0K, Yoy See attachod checklist
QCI1203516963 | 3/30/16 QC Yes OXK. Yes See attached checklist
NOTE
1.0 FS =Field Sample, BL. = Blank, QC = Lab Quality Control. DU = Duplicate, SK =
Spike ' '
2.0 Reported MDC < Required MDC for FS, DU, BL. Yield for all samples evaluated
when reported.

3.0 Requirements for SK, DU, and QC per section D,

L All Requested analyses performed on all samples? X Yes

No

I~ Resolution of Sample Processing/Missing Analytes comments:

No processing issues or missing analytes.

I,  Resolution of Sample Processing/Missing Analytes comments:

IV.  No processing issues or missing analytes.

V. Resolution of Anomalies in QC, Duplicates, Spikes, or Blanks (Identified above):

VL

Sec attached checklist for details; no sample qualifications required.

Data verification calculation sheets are attached(at least one calculation per batch) NA

Reviewer (C)M AL Ao S0 Date  April 12, 2016




ISFSI Radiation Protection : ES-4
. Rev. 0

ATTACHMENT €
ASSESSMENT OF DATA QUALITY
List each analysis individually. Use a separate table for QC. Duplicates, Blanks and Spikes.
(Scveral pages will be required for each batch)

Total Metals (excluding Mercury)

Sample [D Analysis Sample All Scheduled | Saniple Units Assessment Criteria
Date Designator Analyses Processing Correct? (Note 2) (Note 3)
(Note 1) Performed? Comments? )
CFw-1 3/29-30/16 | ES Yes OK, | Yes see attached checklist
CFW-5 3/29-30/16 | FS Yes QK. Yes See altached checklist
CTW.-5 DUP 3/29-30/16 DU (Field) | Yes 0K Yes See attached checklist
1 SW-1 3/29-30/16 | FS Yes 0K Yes See attached checklist
Sw-4 3/29-30/16 | FS Yes 0.K. Yes See attached checklist
SW-5 3/29-30/16 | 'S Yes 0K Yes See attached checklist
CTW-6 3/20-30116 | FS Yes OK. Yes See attached checklist
Sp-1 3129716 FS Yes oK, Yes See attached checklist
Lahoratory
QC
QCI203516737 | 3/29-30/16 | BL " Yes OK. Yes See attached checklist
QCI1203516738 | 3/29-30/16 | QC Yes OK. .| Yes See aftached chocklist
QC1203516739 | 3/29-30/16 | SK Yes O.K. Yes See atlached checlklist
QC1203516740 | 3/29-30/16 | 8K Yes O.K. Yes Ses attached checklist
NOTE
1.0 FS =Field Sdmplc BL = Blank, QC = Lab Quality Control. DU Duplicate, SK =
Spike

2.0 Reported MDC < Required MDC for 'S, DU, BL. Yield for all Sa,mples eva] vated
when reported.

3.0  Requirements for SK, DU, and QC‘ per section D.

L. All Requested analyses performed on all samples? X Yos No

I1. Resolution of Sample Processing/Missing Analytes comments:

No processing issues or m1ssmg analytes,

III.  Resolution of Sample Processing/Missing Analytes comments:

IV.  No processing issues or missing analytes.

V. Resolution of Anomalies in QC, Duplicatcs, Spikes, or Blanks (Identified above):

See attached checklist for details; no sample qualifications required.




ISFSI Radigtion Protection ES-4
Rev. 0

ATTACHMENT C
ASSESSMENT OF DATA QUALITY
VI, Data verification calculation sheets are attached(at least one calculation per batch) NA

Reviewer  Ouidbin HCandd Date  April 12, 2016
U



ISFSI Radiation Protection ES-4
Rev. 0

ATTACHMENT C
ASSESSMENT OF DATA QUALITY
List cd,ch analysis individually. Use a sepatate table for QC. Duplicates, Blanks and Spikes.
{Several pages will be required for each batch)

Tritium
Sample TD Analysis | Sample flf‘\ll Scheduled | Sample Units Assessment Criteria
Date Designator Analyses Processing -~ | Correct? | (Note 2) (Note 3)
{Note 1) Performed? Cominents?
MW-105B 4/4/16 FS Yes 0K, Yes See attached chocklist
MW-107C 4/4/16 FS Yos 0.K. Yeos See attached checklist
sP-1 4/4/16 FS Yes O.K. Yes See attached checklist
Laboratory |
QC
QCI1203518287 | 4/4/16 BL Yo OX. Yes See attached checklist
QC1203518290 | 4/4/16 QC Yes 0O.K. Yes See attached checklist
QC1203518288 | 4/4/16 bu Yes OK. Yes See attached checklist
QC1203518289 | 4/4/16 SK Yes QXK. Yos Sce attached checklist
NOTE
1.0 FS = Field Sample, BL = Blank QC = Lab Quality Control. DU = Duplicate, SK =
Spike '

2.0 Reported MDC < Required MDC for IS, DU, BL. Yield for all samples evaluated
when reported.

3.0 Requircmcnts for SK, DU, and QC per section D.

L. All Requested analyses performed on all samples? X  Yes No

1L Rcsolution of Sample Processing/Missing Analytes comments:

No processing issues or missing analytes.

I1L. Resolution of Sample Processing/Missing Analytes comments:

IV.  No processing issues or missing analytes.

V. Resolution of Anomalics in QC, Duplicates, Spikes, or Blanks (Identified above);

See attached checklist for details; no sample qualifications required.

VI.  Data verification calculation sheets are attached(at least one calculation per batch) NA

Reviewer (L L0l m&m L ~_ Date April 12, 2016
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ISFSI Radiation Protection

ES-4
Rev,

ATTACHMENT C
ASSESSMENT OF DATA QUALITY

- List each analysis individually. Use a separate table for QC. Duph(,atcs Blanks and Spikes.
(Scveral pages will be required for each batch)

Volatile Organic Compounds (VOCs)

Sample ID Analysis | Sample All Scheduled | Sample Units Assessmenl Criteria
Date Designator Analyses Processing Correct? | {Note 2) (Note 3)
(Note 1) Performed? Comments? :
5pP-1 4/6/16 FS Yes 0K, Yes See attached checklist
SW-1 4/6/16 F8 Yes O Yes See attached checklisll;
SW-4 4/6/16 'S Yes O.K. Yes See att.achcd checklist
SW-5 4/6/16 ES Yes OXK. Yeos Sce attached checklist
TB-009 4/6/ 16 BL (Trip) Yes 0OX, Yes See attached checklist
Laboratory
QC
QC1203522087 | 4/5/16 BL Yes OK. Yes See attached checklist
QC1203522088 | 4/5/16 QC Yes OK. Yes See attached checklist |
QCI203522089 | 4/6/16 SK Yes 0K, - Yes See attached checklist
QC1203522090 | 4/6/16 SK Yes O.K. Yes See attached checklist
QC1203523631 | 4/6/16 BL Yes OX. Yes See attached checklist
QC1203523632 | 4/6/16 QcC Yes 0OXK. Yes See attached checklist
NOTE
1.0 FS=Field Sample, BL = Blank, QC = Lab Quality Contrel. DU = Duplicate, SK ==
- Spike . :
2.0 Reparted MDC < Required MDC for FS, DU, BL. Yield for all samples evaluated
when reported.

3.0  Requirements for SK, DU, and QC per section D.

L All Requested analyses performed on all samples? X  Yes No
IL Resolution of Sample Processing/Missing Analytes comments:

No -;5-1‘ocessing issues or missing analytes.
I11. Resolution of Sample Processing/Missing Analytes comuments:

IV, No processing issues or missing analytes.

V. Resolution of Anomalies in QC, Duplicates, Spikes, or Blanks (Identified above):

See attached checklist for details; no sample qualifications required.

VI Data verification calculation sheets are attached(at least one calculation per batch) NA



ISFSI Radiation Protection : ES-4
. Rev. 0

ATTACHMENT C
ASSESSMENT OF DATA QUALITY

Roviewer  Quadil AU e da Date  April 12,2016




ISESI Environmental, Safety and Health ES-4
_ Rev. 0

ATTACHMENT D
REVIEW OF CHAIN OF CU‘§ FOIY AND SAMPLE DOCUMENTATION (SAMPLE)

Sampling Event Date(s) MMCIf 2;! 2'/', 24l Shipment Dutc M4 c¥ __Z_)_”_?o /4
Wells Sampled in this Batch:
L. All samples identificd on COC forms? / Yes No

IT. Samples obtained mateh those required by sampling plan? v Yéq . No
L. Verification of unbroken chain of custody for samples? 4~ Yes  No
IV, Samples rocoived intact by laboratory? v Yes No

\'2 Sample flysh volumes and flow parameters consistent with historical data and

acceplable? _ w"Yes No

VI Sample nop-radiological parameters consistent with historical data and acceptable?

v Yes No

VIL.  All preservative and container requirements met? v"Ves No

VIIL  Satnples obtained match those required by sampling plan? v Yes No

IX.  Evaluation for accepting sample for any uestions I — VI answered “NO” {indicate
if resample will be done prior to shipment):

Reviewct

Daie )4’ et 2’/ et

Page 18 of 40




IS¥FSI Environmental, Safety und Health &4
Rev. 0

ATTACAMFITT
YANKEE NUCLEAR POWER STATION
SUE CHARACTERIZATION QUALITY ASSURANCE PROGRAM PLAN FOR.
, SAMPLE DAT'A QUALLTY (SAMPLY)

Identify analytes individually.

Sample ""Analyte ' Date Reject, Resample or Brief Description
Reanalyzo

No. sampte] cecults wWede ¢ ej cefted for the Marih 201,

SenrnQ ing  eNxent.

S

L. Identify the specific reason for rejection of smnblc tesult, resample or reanalysis
tequirements (this should include a description of why the data point for that analyte
man/may not be omitted):

. Are other analytes from this sample affected? Tixplain.
NiA

UL Acc changes to the procedures for sampling, preservation, transport, analysis or
assessment roquired? Explain specific changes.

NIA .

Reviewer (_\,,uuu/ﬂi MM.QJ Datc Y )2,(9 { L
7

% o
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No ©wl)

B

yhirhg

VOLATILE ORGANICS
DU
REGION | VALIDATION GHECGKLIST

Criteria and Qualifications: REGION | QO

Chamiyr
HER-H—HI—I-{circ

site: Yankee R pProject # DIV HND 1S

rganics Guideline (1996)
e vlo D

e one)

sDG#_ DADBLG

LAB# (&L Laboratore

Sample IDs: Attach tracking sheet and/or sample listing. See. a:'H&c‘L«{d 1) 4

This checklist is designed to be used with USEPA Region | Validation Guidelines Part Il {12/1998). During
Level |l validation, calculation and transcription checks are completed for instrument tuning, surrogates,
target compounds, spike recoveries, calibration data, and internal standards as specified in the guideline.

These checks are documented on attached validation notes

YES NO NA

Data completeness
ey O 0O Alldatasummaries, QC forms and raw
data available from hard copy or

L1 O Datasummaries match EDD

Contact lab if missing data. Lab to respond with
24 hours.

Daly reporicd meateley coc) COC wr)
not S‘ljl{,c‘! in e fldd hovsever 38 ple”

electronic data package
Holding Tim.es and Preservation
O O Hoeldtimes met (14 days with
preservation)

?hj sicelly dmpped coolers it Y d X
for 51‘“{""\’1“"" and 13k comment an
Tervee 116@2[(3'?% Revied form note thek

= O L1 Preserved (waters HCL, solfs methanol) | .. biners e pc. foccived (nhecd !}
ﬂ( Lo X 2@ ’-) . ' g ’
Nést%hem Hgforlmag%été"heck {Tune} Seol-d. No arhon feeded,
[ (1 & Tune avallable for each 12-hour period ;
samples were analyzed
O O [ Appropriate number of significant figures
reported (at least 2)
O O L Mass/Charge list (m/z) criteria met
NI A ¢ e
Ir{itial%gik;\paifot Reviewd
O 0O M~ %RSD less than or equal to 30%
O [0 Ld~ RRF greater than or equal to 0.05

NIA Chew iyt Reavticd
Continuing Calibration :

I [0 & %D less than or equal to 25%
O [0 [ RRF greater than or equal to 0,05,

Blank Contamination
[ O Method blank contamination
[@ T _Trip blank contamination TR0 ¢ NJ

(|
O IE/EquipmenURinseate blank contamination

3

)-¥

Evaluate all bianks for contamination. Highest
contaminant level used for action level.

MB -~ Mech 14 42 ; e} sampte)

ate Recoveries

syos

VOC ReglonI checldist.doc
+ No~ 1%1’7‘.:,% me(_])

O O Surrogates percent recovery criteria met

ceportad in TB-uoq; TIC Unkaawn & 27+ 3

ND 4 no el Neacked -

Y.
&’\thllfb

|l'[’)?) m‘lf\')

cemove 2l Seviple. TG ot correspanding BT (2l sampler )



VOLATILE ORGANICS

Hloor

REGION | VALIDATION CHECKLIST
Criteria and Qualifications: REGION ]| Organics Guideline {1996)

OhemDE Tevianwd
HER-H-II-+1Hl-{circie one)

{water and soll: 70%~-130%)

S MSImMe)
my-lx Splkes and Labhoratory Control Samples

MS/MSD percent recovery criteria met
“{water and soil: 70%-130%)

F 0O O MS/MSD RPD criteria met (water and soil
<30%)
m~ O O LCS percent recovery criterfa {water and

soih 70%-130%)

MSmsD Pietone bs (63 ! u.)]ln
1ab limds 4 ono @\,Ja\b

Field Duplicateg
O [} & RPD criteria (water <30%, soils <50%)
met

N
thlﬁn a(I:St«E:fm '.lEI)r ¥ [ZC Vi

[ 0 B Area counts within -50 to +100 percent of
calib. std.

O O [ Retention Time within 30 seconds of
calib. std.

Target Compounds CK
= O 0 Reviewed narrative for anomalies

Tentatively Identified Compounds (TICs)
N " [0 TCL compounds reported as TICs

[) MA_,;, M AL A

Validator's Signature:

Date: L—H\lll(a'

Referencs:

USEPA, 1996b, "Region 1 EPA-NE Data Validation Guidelines For Evaluating Environmental

Analyses"
December 1696,

; Quality Assurance Unit Staff; Office of Environmental Measurement and Evaluation;

USEPA, 2006, “Method 8260C Volatile Organic Compounds by Gas Chromatography/Mass
Spectrometry (GC/MS)Y”, Revision 3, August, 2006,

VOC Region ] checklist.doc



GC/MS Volatile
Technical Case Narrative
AMEC Foster Wheeler Environment & Infrastroctare (AMEC)
SDG #: 393869

Product: Volatile Organie Compounds (VOC) by Gas Chromatograph/Mass Spectrometer
Analytical Method: SW846 §26013

Analytical Procedure; GL-OA-E-038 REV# 22

Analytical Batch: 1557512 '

The following samples were analyzed using the sbove metheds and analytical procedure(s).

|
GEL Sample ID# Client Sample Identification 5
393869006 Sp-1
393869007 SW-1 _ ?
393869008 SwW-4 i
393869009 SW-5

393869010 THB-009

1203522087 Method Blank (MB)

1203522088 Laboratory Control Sample (LCS)

1203522089 393869006(8P-1) Post Spike (PS)

1203522090 393869006(SP-1) Post Spike Duplicate (PSD)

1203523631 - Method Blank {(MB)

1203523632 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received” basis,
Data Summary;
All sample data provided in this report met the acceptance criteria specified in the analytical methods and

procedures for initial calibration, continuing calibration, instrument controls and process controls where
applicable, with the following exceptions.

Quality Control (QC) Informatien

Blank (MB) Statement
Target analytes wore defocted in the blank 1203523631 (MB) below the reporting limit. ’\/ o f*D.) al) ne eche

Miscellancous Information ﬁl 1
' Yidiw

TIC Comment

Tentatively identified compounds {TIC) may be requested for samples in this delivery proup/work order, Please

nofe that non-requested calibrated analytes detected in a client sample may be reported on the Form. 1/Certificate

of Analysis as TICs. TIC data, if requested, were included on the Sample Data Summary (Form 1) and included

with the gample raw data.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Page 16 of 103



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 28407 - (843} 556-8171 - www.gel.com

_ OC Summary

Workorder: 393869 Page 7of 13

Parmname NONM Sﬂml?.l_‘?___Qll_ﬂl _Qc Units _RPD% _ REC% Range Anlst  Date Time

Volaiile-GC/MS '

Batch 1557512

1,2-Dibromoethanc u ND mg/l | JEB  04/06/16 18:28

1,2-Dichlorobenzens 7 N mg/L

1,2-Dichloroethane u ND mg/L

1,2-Dichloropropane : u ND mgfl

1,3-Dichlorobenzene | u ND me/L.

1,3-Dichloropropylens ' U ND mg/L

1,4-Dichlorobenzens o U ND mg/L

2-Butanone u o, | ND ma/L

4-Methyl-2-pentanone . u KD mg/L

Acctone. u NI mg/L

Benrene - ND mg/L

Bromodichloromethans u ©~ ND mg/L

Bromoform . . U ND mg/L

Bromomethane U ND m gf;

Carbon tetrachloride : u ND - mgl

Chlorobenzene ’ i u ND g/l

Chloroform u ND myrL

Dibromochloremethane T NI mg/L

Fthylbenzene U ND myg/L

Methylene chiorid .TF”FM.W.‘;M.%H : “
Me hylene chioride C‘“_‘ 0.00 07“ mg,D Q” ,Séfhlﬁ(-@) l\”);

Naphihalene u ND mg/L no 4(}) aly Necced

LN
‘a/qlnltu

Page 36 of 103



. GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 558-8171 - www.gel.com

Certificate of Analysis

Company ;.  AMEC TFostor Wheeler Environment
& Iufrastructure
Address: 511 Congress Streel . .
Poitland, Mainc 04112 Report Date:  April 7, 2016

Contact; s, Julie Ricardi

Project: Yankee Rowe Groundwatey Monitoring
2016
Client Sample I TB-009 Project: ~ AMECO00SROWE
Sample [1; 393869010 S Cl{til;t. I_D: _AMECOUS
Parameter Qualificr Resuld DL RL Units DF  AnalystDate " Time Batch Method

Volatile Orgunics
GEL 82608 Method List Liguid "ds Received"

vis-1,2-Dichloroethyicne U ND 0.0003 0.001 mg/L 1

tort-Butyl methy! ether U ND 0.0003 0.001 mp/L 1

trans-1,2-Dichloreethylene U ND 0.0003 0.001 mp/L 1

" Surrogate/Tracer recovery Resndt Nominal  Recovery%  Acceptable Limits Date Time: 04/06/16 63 01

1,2-Dichloroethane-d4 0.0497 mg/T. 0.050 99 {71%-134%)

Toluenc-d8 0.0502 mg/T. 0.050 100 {(74%-124%)

Bromofluorobenzene 0.0509 mg/L 0.050 102 (709%-131%)

Tentatively Hdentified Compound (YIC)  CAS Ne. - RP——Est-Concentration_—._..___Fit . ual Date Time: 04/06/16 03 01

unknown ( 3473 0241 mg/L 0 I3 Yem aree)  feonn
The following Analyiical Mcthods were performed =~~~ . o R E_H_i:";am ,OL.Q-S SN LR
Method - Description Analyst Comments Actecte ¢ YA ﬁ'-:l_)
1 SWB46 8260B ' _

) e
it

Page 28 of 103



No @ualy

e

Yzl

SEMIVOLATILE ORGANICS .
&270C s - 1 M- Dioxane
REGION | VALIDATION CHECKLIST for
Criteria and Qualifications: REGION | Crganics Guideline (1996)

Chemib b Revewd
- HER-I-f~H-HI-{circle one)

siTE. Mankee Rowoe

Project # 3147 24 &

sDG# MY S2.9

LaB & CoRAY Lancey o

Sample IDs: Attach tracking sheet andfor sample listing.  See aliaeched 1+

This checklist is designed to be used with USEPA Region [ Validation Guidelines Part Il (12/1996). During
Level! lll validation, calculation and transcription checks are completed for instrument tuning, surrogates,
target compounds, spike recoveries, calibration data, and internal standards as specified in the guideline.
These checks are documented on attached validation notes.

YES NO NA

Data completeness

O O All data summaries, QC forms and raw
data available from hard copy or
electronic data package

(J L1 Dafa summaries match EDD -

.

Contact lab if missing data. Lab to Irespond with
24 hours.

T)ab y‘e@orﬁ:ul mﬁ'}yku Cﬂc; Coe. whd Aol

Hc}ding Times and Preservation _

i 0 LI Held times met (Waters — Extract within 7
days, analyze within 40 days. Soils —
axtract within 14 days, analyze within 40
days)

5{5]%3 in the field Moudyer Sempler
physieelly dwpped cooler with Yed ¥ for
Shigment & (b o mmenh on Fample
Brdmin ntnties flee r?fu{ﬁ“ Do cumentahon

nole Pnat Sempla were 1n ek '-5
5}'\-"3_(9!9??\) tontoner wes Serled, Ng

Lo

NIA Chamict Rewel
Instrument Performance Check (Tune)

O O & Tune available for each 12-hour period
samples were analyzed

| [1 A~ Appropriate number of significant figures
reported (at least 2) '

| O E/Masstharge list (m/z) criteria met

¢
e'/b'hoﬁ Nee ded |

: ChemiyF e
PR Gt

O O & %RSD less than or equal fo 30%

0 [0 [ RRF greater than or equal to 0.05

N{a Chemiit Redad

Continuing Calibration .

i [0 & %D less than or equal to 25%

O O G RRF greater than or squal to 0.05.

Blank Contamination Evaluate all blanks for contamination. Highest
r A _Method blank contamination contaminant level used for action level,

[ O !Q/Equ[pmentfRinseate blank contamination

Smlyrogate Recoveries
O O Surrogates percent recovery criteria met:

" SVOC Region I_checklist.doc .




SEMIVOLATILE ORGANICS .
Boc Sim — LW -Dioxene
REGION | VALIDATION CHECKLIST for
Criteria and Qualifications: REGION 1 Organics Guideline (1996}

Chermnts i’)--t. WAL
TIER-HH-It-li{tircle one)

Soil = (base/neutral 30%-130%, acid
15%-110%}
Water = (base/neutral 30%-130%, acid

15%-110%)

Matrix Spikes and Laboratory Control Samples : . e .

g O ¥ MS/MSD percent recovery criferia met Les/Lespi 13 , R Ol
Soil and Water = (base/heutral 40%-
140%, acid 30%-130%)

| O & MS/MSD RPD criteria met {soils <50%,
water <30%)

& 0O O LoS percent recovery criteria met -

soiliwater (base 40% 140%, acid 30%-
130%)

Field Duplicates
O O ¥ RPD criteria met {soils <50%, water
<30%)

Nik chempt e
Internal Standard

EJ O [ Area counts within -50 to +100 percent of
/calab std.
O Retention Time within 30 seconds of
calib, std.

E.ﬂget Compounds OLQ__
Reviewed narrative for anomalies -

Tentatively Identified Compounds (TICs)
| O & TCL compounds repotted as TICs

Validator's Signature: () AAAAL U n gm0
Date: , L‘!’Z—“(a.

Reference:

USEPA, 1996b. "Region 1 EPA-NE Data Validation Guidelines For Evaluating Environmental
Analyses"; Quality Assurance Unit Staff; Office of Environmental Measurement and leuatmn
December 1996.

USEPA, 2007. “Method 8270D Semivolatile Organic Compounds by Gas Chromatography/Mass
Spectrometry (GC/MS)”, Revision 4, Fchruary, 2007,

SVOC_ Region I_checklist.doc



& eurofins |
| Lancaster Laboratorias -
| Envirgnmental Ana’ys’s Report

2425 New Holiend Pive, Lancester, PA 17601 » TAT-056:2300 + Fax: T1P-USD-2681 + wwwiLencesterLabs.com

ANALYTICAL RESULTS
Prepared by: Prepared for:
Eurofins Lancaster Laboralories Environmental AMEC
2425 New Holland Pike Suile 300
Lancaster, PA 17601 1105 Lakewood Parkway

Alpharetta GA 30004
Report Date: April 04, 2016
Project: Yankee Rowe 2016 Monitoring Program

Subinittal Date: 03/26/2016
Group Number: 1644529
PO Numbcr; CO12207977
Release Number: 3617147318
State of Sample Origin: MA

Client Sample Deseription Lancaster Tabs (L1 #

SP-1 Grab Groundwater 3305262

SW-4 Grab Groundwater 8305263

SW-1 Grab Groundwater 8305264

SW-5 Grab Groundwater 8305265 e

The specific methodologies used in obtaining the enclosed analytical results are indicated on the L,

Labhoratory Sample Analysis Record.

Regulatory agencies do not aceredit laboratories for all methods, analytes, and matrices. Cur scopes of
accreditation can be viewed at hitp://'www.eurolinsus.com/environment-testing/laboratories/eurofins-
lancaster-laboratories-environmenial/resources/certifications/ .

Electronic Copy To  Amec Foster Wheeler Attns Julie Ricardi

Respectiully Submitted,

Barbara A, Weyandt
Specialist

(717) 556-7264

Page 1 of 9



Refla

INORGANICS

No Qusb

dN\"Hnlm

FhAd=-METALS (including mercury) p\u A Ca) 1-2;) Ma
REGION | VALIDATION CHECKLIST for
Criteria and Qualifers: Region | Guidelines (11/08)
Ghepint Revie W
FERA--/~tH- {circle one)

Nankee

SDG#_ D92 85

SITE:. Lowse. Project #_2171477 2 1&

Sample IDs: Attached tracking sheet or sample listing.

LAB#: GEL Labuva ford y

Cog alhadhed 1N+

This checklist is designed fo be used with the USEPA Data Validation Guidelines Part IV (November 2008).
During Level lil validation, calculation and transcription checks are completed for target analvtes, spike
recoveries, calibration data {blanks, ICV, and CCV), interference check standards, serial dilutions, and QC
forms as specified in the guideline. These checks are documented on attached validation notes,

YES NO NA
Data completeness '
O 1 All data summaries, QC forms and

raw data available from hard copy or
electronic data package

O Data summaries match EDD

¥

Contact lab if missing data. Lab to respond
with 24 hours.

Holding Times and Preservation
0 O Hold times met (6 months, 28 days Hg)

O O  Preserved (waters HNQOs)

Calibration (hganist 1Zenitend

O O [ ICP/MS Instrument Tune.
O O B~ Appropriate number of

standards used to esfablish calibration curve.
O | L Correlation coefficient > 0.995 for Hg
o 0O L Calibrated daily.
O | L~ ICV/CCV %R within acceptance range.
0 [  ZECVsanalyzed at the proper fraquency.
o O " QL Standard within limits

Verify that tuning meets mass, resolution, and

| RSD method criteria.

[CP. at least one blank and one standard
Hg: at least one blank and four standards

Correlation coefficient criteria applicable to ail
analyses except [CP-AES.

90-110% for ICP-AES/MS, 80-120% far Hg.
See additional gualification actions in the
Region 1 guidelines.

Every 10 samples or every 2 hrs.

70-130% for QL Standard. If out low, (J)
detects less then 2X QL standard and {UJ)
non-detects. See additional validation actions
inthe Region | guidelines.

PiProjects\Clhemistry'Data validation'Region I Checklists\Inorpanics Region | checklist.doc



INORGANICS

oA

~FAE METALS {including mercury)

pluy Cs, e, Mn

REGION | VALIDATION CHECKLIST for

Criteria and Qualifiers: Region |

Guidelines (11/08)

Chenut Levied
JHER-I--H—-1l-(tircle one)

Blanks
g;xhod:
1 O Method blank was prepared with each

batch of samples or with a maximum of 20
samples

O 1 Results >MDL

[ [ZI’/ O Abhsolute value negative MB results » 5x
MDL

o Iﬂ’é)r ICP/MS verify IS responses meet

method critetla

Evaluate all btanks for contamination. Highest
contaminant level used for action level. 5X the
highest blank contamination is the action level.

Calibration Blanks: (Ll , miyt leviad

O O  EriCB/CCB results > IDL

- O i+Absolute value of negative ICB/CCB results
> 5x MDL

O 0O ['CCB analyzed every 10 samples or 2 hrs.

Equipment/Rinseate Blanks:
O O 7 Results >MDL

O O B Absolute value of negative ICB/CCB rasults >
5x MDL.

Interference Check Sample (Yhemiot enitecD

[l N ICS analyzed af propey frequency

O O B Interference present if sample at > 50%
congcenfration in 1ICS o

O 0O 21CsAB %R 80%-120%

ICP-MS Internal Standard Intensities

An ICS must be run at the beginning and end
of run or every 8 hours.

If interferences (Al, Ca, Fe, Mg} are not = 50%
ICS concentration in sample, do not apply.

O O [nternal standard relative intensities
reported by the laboratory
O O Ffnternal standard relative intensities are Qualify data based on Region 1 guideline
within 60 — 125 % C,a, FC] M
- + [ . . - N ~
Matrix Spikes AW~ S MelMsD | iNot eveloptd 5 Bem Pt > i Spt ke

O O LAl compounds are within %R of 75-125%
excluding resulis exceeding the spike
concentration by 24x

O 0O B-"Were post-digestion spikes reported for
unaccepiable pre-digestion spike recoveries

O O [k4YVas afield blank used for spike analysis

(LA

concentrehonm
mefaly § o AlL olc g not 2sbyeed

Post-digestion spikes %R limits = 75% - 125%
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INORGANICS

Ecﬂﬁ

~FAL METALS (including mercury) {Plu.\ Ce \r:’ Ma

REGION | VALIDATION CHECKLIST for
Criteria and Qualifiers: Region 1 Guidelines (11/08)

Chamb t {levld
HERA-Hi—1II{circle one)

aratory Control Samples (LCS)
C1 Percent recoveries are within limits {waters
and soil 80-120%)

O] An LCS was analyzed for each.matrix,
batch of samples, or every 20 samples.

e
"

Laboratory Dupllcate

O O lZ Was a field blank used as the lab
duplicate

| O B Is the RPD within water control limits of
+20% for sample values >5x RL{35% for soil}

O [s the control limif of + RL met for sample
values <5x RL (2x RL for soil) '

O | Was a duplicate analyzed for every matrix

and every 20 samples or hatch

Field Duplicate C¥wW~ S { CHAD -5 PP L ALLOY

7’0 O For sample values >5x RL, the RPD control
limit of £ 30% (50% for sofl) was met.

IE/D 0 For sample values <5x RL, the controif limit of

1+2x RL {4x RL for soil} was met

FA

CAW-5 0 AL e (e, ey Me,
O  Are any percent difference criteria > 15% {for
samples with a cencentration >50 times the
IDL)
0 O & Are results of the diluted samples > the
criginal sample results

SefEaI Dilution
|

e p oy .y

QA i el

Validator's Signature:

Date: Y I (2 e

Reference:

USEPA, 2008, "Region 1 EPA-NE Data Validation Guidelines For Evaluating Environmental Analyses,

-Part IV, Inorganic data Validation Functional Guid

elines"; Quality Assurance Unit Staff, Office

of Environmental Measurement and Livaluation; November 2008,

P:ProjectsiChemistry\Data validation\Region | Checklistsi\norganics Rogion | checklist.doc



Metals
: Technical Case Narrative
AMEC Foster Wheeler Environment & Infrasiructure (AMEC)
SDG #: 393869

Produgt: Determination of Metals by [CP-MS |

" Analytical Mothod; SW846 3005A/6020A
Analvtical Procedure: GL-MA-E-(014 REV# 27
Analvtical Batch: 1555481

Preparation Mcthod; SWS846 3005A
Preparation Procedure; GI-MA-E-006 REV# 13
Preparation Batch: 1555480

The following samples wore analyzed using the above methods and analytical procedure(s).

GEL Sample ID# Clicnt Sample Ydentification

393869001 . CFW-1

393869002 CFW-5 :

393869003 . CFW-5DUP Ca, e, Mn 9
393869007 SW-1 - _ S e
393869008 SW-4 JZQLA— Wh‘“ u
393869009 IW-5 . thrfie
393869011 CFW-6 :

1203516737 Mothod Blank (MB)ICP-MS

1203516738 Laboratory Control Sample (LCS) .

1203516741 393869002(CL'W-5L) Serial Dilution (SD}

1203516739 393869002(CFW-58) Matrix Spike (MS)

1203516740 393869002(CFW-5SD) Matriz Spike Duplicate (MSD}

The samples in this SDG were analyzed on an "as received” basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, insirument conirols and process conirols where

applicable, with the following exceptions.

Technical Information

“Sample Dilutions

Dilutions are performed to minimize matrix interferences resulting from elevated mineral element concentrations
present in solid samples and/or to bring over range target analyte concentrations into the linear calibration range
of thie instrument, Samples 393869002 (CFW-5), 393869003 {CFW-3 DUP) and 393869011 (CFW-6) were
diluted to ensure that the analyte concentrations were within the linear calibration range of the instrument.

) 393549
Analyte (|
“ 002 | 03 011

Manganese | 10 | 102 { 10X
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Metals
Technical Case Narrative
AMEC Foster Wheeler Environment & Infrastructure (AMEC)
SDG #: 393869-1
Work Order #; 393878

Product: Determination of Metals by ICP-MS
Analytical Method: SW846 3005A/6020A
Analytical Procedure: GL-MA-E-014 REV¥# 27
Analyiieal Batch: 1555481

Product;: Mercury Analysis Using the Perkin Elmer Automrlted Mercury Analyzer
Analytical Method: SW846 7470A
Analvtical Procedure: GL-MA-E-010 REVi 31
Analviical Batch: 1555569

Preparation Method: SW 8.46 3005A
Preparation Procedure: GL-MA-E-006 REV# 13

P'reparation Batch: 1555480

" Preparation Mcthod: SW846 7470A Prep
Preparation Procedure:; GL-MA-E-010 REV# 31
Preparation Batch: 1555568 -

The following samples were analyzed using the above methods and analytical procedure(s).

GEL Sample [D# Client Sample Idt,ntlhg ation

393878001 Sr-1

393878002 SW-1

393878003 SW-4 Kegp metel) N
393878004 SW-5 - i
1203516737 Method Blank (MB)ICP-MS Mlitie
1203516738 ° Laboratory Conirol Sample (L.CS)

1203516741 . 393869002{CFW-5L) Serial Dilution (SD)

1203516739 393869002(CFW-55) Mairix Spike {(MS)

1203516740  393869002(CFW-5SD) Matrix Spike Duplicate (MSD)
1203516962 Method Blank (MB)CVYAA

1203516963 Laboratory Control Sample (LCS)

1203516969 392956001(NonSDGL) Serial Dilution (SD)

1203516967 392956001(NonSDGD) Sample Duplicate {DUP)

1203516968 392956001 (NonSDGS) Matrix Spike (MS)

The samples in thie SDG were analyvzed on an "as received" basis,

Data Summary:

There are no exceptions, anomalies or deviations from the specified mothods, All sample data provided in this
report met the accepiance criteria specified in the analytical methods and procedutes for initial cahbl ation,

continuing ecalibration, instrament conirels and process controls where applicable.

Certification Statement

Page 61 of 103



No. ©uaty

CHEMIST REVIEW-VALIDATION CIHECKLIST /l: i m
) _ 23R Hio, Y

Projeet: Y’M\ kee [Z{)% Method: Dlkalwnidba !l fod

Project#: RGP {Ud1 308 Laboratory and SD(E: J'ae B 3923%u4

Date: Mt Reviewer:  Jllie |Mcarel ]

e —

—

(Chemist Review > Full Validation (add page 2)
st Revien

1. Casc Narrative and Data Package Completc'ness (CoC Revieiv)
No problcms noted all rosolh aportid e Per (OC
Gec. ablueied sawm Pl S

2. IIolding Time and Sample Preservation/Collection

oK

3. QC Blanks

ND

4. Laboratory Control Sample Review

Ol

5. Field Duplicate Precision

C',f—’u)fé%/CFuJ*‘ES DWW . Al og

6. Lab Duplicate Precision

O (<e0-<)

7. Mairix Spike Results (if applicable)

CEL-5 My 0l

8. Surregate Recovery (it applicable)

N(A

9. Iuternal Standard Recovery (if applicable)

N{A

Page 1
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General Chemistry
Technicual Case Narrative
AMEC Foster Wheeler Environment & Infrastructure (AMEC)
SDG #: 393869

Product: COD

Analytical Method: EPA 410.4

Analytical Procedure: GL-GC-E-061 REV# 19
Analytieal Batch: 1555578

The following samples were analyzed using the above methods and analytical procedure(s),

GLL Sample TD# Client Sample Identification

‘393869001 CFW-1 -

393869002 CFW-3

393869003 CFW-5 DUP RN

393869007 SW-1 . v N

393869008 SW-4 oD / Atkelin, {‘('I' .
393865009 SW-5 8 Yl Ia
393869011 CFW-6

1203517024 Method Blank (MB)

1203517025 Laboratory Control Sample (LCS)

1203517026 393869002(CFW-3) Sample Duplicate (DUTP)

1203517027 393869002(CFW-5) Matrix Spike (MS)

The saillplcs in this SDG were anulyzed on an "as received” bas.is.

Duta Summary:

There are no cxcoptions, anomalies or deviations from tho specified methods. All sample data prévided in this report

mel the acceplance criteria specified in the analytical methods and procedures for initial calibration, continuing
calibration, instrument controls and process conirols where applicable.
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No Quals
I Yl

RADIONUCLIDE ANALYSES
VALIDATION CHECKLIST for YANKEE ROWE

6&Mma S‘pe,,_,,; SC__Q,..Q;

© Ty "“h‘t}fh

TIERI [ 11 / MY Chemist Re@cimle one)

siTE: Yanlee Powe. Project # 361V YN 316

SDG#,_93869F

Sample IDs.____See pHackdd

LAB #: BEL Labore fore s

YES NO NA

Data completeness

[ All data summaries, QC forms and raw data
available from hard copy or electronic data
package

IE/ O Data summaries match EDD

Contact lab if missing data. Lab to respond with
24 hours.

Holding Times and Preservation
O Hold times met (6 months)

B O 0 Preserved  Germme Spee. ' Se94
7

Blﬂlks (Background Checks}

I Method blank was prepared with each
batch of samples or with a maximum of 20
samples

i [ Are result <MDA qualify not detected (U}

O O NyA Areresults > 8§ times blank concentration

Tracer Recovery
i O [0 Recovery > 50% and <100%

O O & Recovery >100%

S I

- o Srgo L MO
Percent recovery of 75-125% exéluding
rasults exceeding the spike concentration
by =4x :

Was a field blank used for spike analysis

Matrix Spikes
L 0O d

0 &0

PSR for TVWHLAA

Laboratory Control Samples {LCS} all mMmethod s
O O Percent recoveries are within limits of 75-

125%
2 0 O LCSwas analyzed for each matrix, batch of

samples, or every 20 samples.

Ol

P:\Projectst3617147318-Yankee Rowe 2014-201643.0 Site Data'3.4 ‘T'est Results\Checklists'2016

Checklists\RAD DVD.doc



RADIONUCLIDE ANALYSES
VALIDATION CHECKLIST for YANKEE ROWE

TIERT /I 7 1N { Chemist R

T

ewehgrc]e one)

Labogﬁgry Duplicate Of -t for %Sr ?O Ga,mnf

O Was a field blank used as the lab duplicate
B O RPD within 20% for results greater than 6X
CRDL

O &  IstheAZS>3 AU ok

2" O O Duplicate analyzed for every matrix and
every 20 samples or batch

& S' MW A0SB for U A
If the AZS’for a particular radionuclide is > 3,
qualify the results for that radionuglide in all
associated samples of the same maitrix as
astimated {J).

Fietd Dup[icate
O 0O NIA RPD within 20% for results greater than 5X

J, CRDL
o O ls the AZS >3

Quay'ltltat[on
M O Results <DL qualified as non-detect {U)

™
Validator's Signature: QMJL,{,L VA 1) enanr

Date: “ I[LI N

Reviewed By: | A[%éé W

Date: 4‘//;7! / /p

P\Projects'3617147318-Yankoe Rowe 2014-2016'3.0_Site Daia'3.4 Test Resulis\Checllists\2016
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Additional Comments :
The matrix spike, 1203518577 (SP-1MS), aliquot was reduced to conserve sample volume,

Produei: LSC, Tritium Dist, Liquid

Analytical Method: EPA 906.0 Modified
Analvtical Procedurc: GL-RAD-A-002 REV# 21
Analvtical Batch: 1556467

The following samplos were analyzed using the above methods and analytical procedure(s).

GEL Sample ID# Client Sample Identification

393869004 MW-1058  ~ .

393869005 MW-107C . .

393869006 : §p-1 j WL hU/}’} 8/\/\4 lit e
1203518287 Method Blank (MB)

1203518288 363869004(MW-105B) Sample Duplicate {IJUP)

1203518289 393869004(MW-105B) Matrix Spike (MS)

1203518290 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received” basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
proceduroes for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following exceptions,

Technical Information

Recounts :
Sample 393869005 (MW-107C) was recounted to verify sample result. The recount result is similar to the
original result, Original result is reported.

Coertification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative,
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Radiochemistry
‘Technical Case Narrative
AMEC Foster Wheeler Environment & Infrastructure (AMEQC)
SDG #: 393869

Product: Gammaspee, Gamma, Liquid
Analvical Method: EPA 901.1

Analytical Procedure: GL-RAD-A-013 REV# 25
Analytical Bateh: 1555988

The following samples were analyzed uging the above methods and analytical procedure(s).

GEE Sample 1D# Clicnt Sample ldentitication
393869006 SP-1 j { =
: el A
1203518030 Method Blank (MB) 5 Io 8/\/\,[ TER I
1203518031 393869006(SP-1) Sample Duplicate (DUP)
1203518032 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" basis.

Data Summarv:

There are no exceptions, anomalies or deviations from the specitied methods. All sample data provided in this
report met the acceptance criteria specified in the analytical methods and procedures for initial calibration,
continuing calibration, instrument controls and process confrols where applicable,

Product; GFPC, Sr90, liquid

Analviical Method: TPA 905.0 Modificd/DOL RP501 Rev. 1 Modified
Analvtical Procedure: GL-RAD-A-004 REV# 17 -

Analytical Batch: 1556160

The following samples were analyzed using the above methods and analytical procedure(s).

GLEL Sample 1D# Client Sample Identification

393869006 $P-1 7Sy g0

1203518575 Method Blank (MB)

1203518576 393869006(5P-1) Sample Duplicate (DUP)

1203518577 393869006(SP-1) Mafrix Spike {MS)
11203518578 Laboratory Conirol Sample (LCS)

The samples in this SDG were analyzed on an "as received” basis.

Data Summary:

All sample data provided in this report met the acceptance criteria specified in the analytical methods and
procedures for initial calibration, continuing calibration, instrument controls and process controls where

applicable, with the following cxceptions,

Miscellanevus Information
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