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INTRODUCTION

This report summarizes the results of the EPA Stage 2B data validation performed on groundwater
samples and quality control (QC) sample data for the Remedial Investigation for RVAAP-66, Former
Ravenna Army Ammunition Plant, Portage and Trumbull Counties, Ohio. Results are reported in

laboratory sample delivery group (SDG) 280-96392-1.

TestAmerica, Inc., Denver, Colorado performed the analyses listed in the table below:

Parameters Analytical Method Laboratory Location
'Volatile Organic Compounds (VOCs) 8260B Denver, CO
Semivolatile Organic Compounds (SVOCs)  [8270D Denver, CO
Polycyclic Aromatic Hydrocarbons (PAHs)  [8270D SIM Denver, CO
Organochlorine Pesticides 8081B Denver, CO
IPolychlorinated Biphenyls (PCBs) 8082A Denver, CO
Explosives 8330B Denver, CO
INitroguanidine 8330 Sacramento, CA
Metals 6010C/6020A/7470A Denver, CO
IPerchlorate 6860 Denver, CO
Alkalinity 2320B Denver, CO
Total Cyanide 9012B Denver, CO
Hexavalent Chromium 7196A Denver, CO
INitrocellulose 353.2 Sacramento, CA
Sulfide 9034 Denver, CO
Chloride, Sulfate, Nitrate, Nitrite 9056A Denver, CO

The data were reviewed using guidance and quality control criteria documented in the Draft Remedial
Investigation Work Plan for Groundwater and Environmental Services for RVAAP-66 Facility-Wide
Groundwater, Appendix A: Sampling Analysis Plan, A.2: Uniform Federal Policy Quality Assurance
Project Plan (UFP-QAPP) Former Ravenna Army Ammunition Plant, Portage and Trumbull
Counties, Ohio Attachment A Data Validation Evaluation Sheets (January 2016) which are based on
the Department of Defense Quality Systems Manual (DoD QSM), Version 5.0; USEPA National
Functional Guidelines for Organic Data Review (EPA 2014); and USEPA National Functional
Guidelines for Inorganic Data Review (EPA 2014), the analytical methods, and professional

judgment.

During data validation, qualifiers are assigned to assist in proper data interpretation. If values are
estimated, data may be used for site evaluation purposes but reasons for data qualification should be

taken into consideration when interpreting sample concentrations. Data that have been rejected (R)
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should not be used for any purpose. Results with no qualifiers meet all data quality goals as outlined

in the UFP-QAPP.

The data was reviewed and validated by calculating Relative Percent Difference (RPD) between
spiked sample values according to the USEPA National Functional Guidelines for Organic Data
Review (EPA 2014) and USEPA National Functional Guidelines for Inorganic Data Review (EPA
2014). Therefore, the RPDs were calculated using the percent recovery values as stated in the above
referenced USEPA documents. SW-846 Methods were utilized for this project and they recommend
using the actual spiked sample values to calculate RPD values. However, the laboratory used varying
spike amounts due to sample aliquot and percent moisture differences which lead to variations in the
spike amounts making it very difficult to compare the spiked sample values. These differences would
have created poor precision results for the spiked sample values that were not necessarily indicative
of the data quality. The use of comparing spike recovery values in this case was a much better

indicator of analytical precision.
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DATA VALIDATION REPORT

1.1 DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative. All requested target analytes

were reported for each sample.

1.2 SAMPLE RECEIPT

The samples were received by the laboratory on April 27, 2017; the samples were received in good
condition, under chain-of-custody, and custody seals intact. Samples were properly preserved and

cooler temperatures were less than 6°C.
Nitroguanidine and nitrocellulose analyses were performed by TestAmerica Sacramento.

Nine trip blanks were received by the laboratory; however, only one trip blank sample was listed on

the chain of custody. The laboratory lobbed all trip blank vials under the one sample.

The chain of custody requests an MS/MSD to be performed for alkalinity by Method 2320B. The
laboratory does not perform MS/MSDs for this method.

It was noted in the case narrative that the 500 mL sample bottle for metals analyses was received by
the laboratory containing approximately 400 mL of sample, but was sufficient volume to complete

the requested analyses.

One container submitted for the MS/MSD on sample BKGmw-025-042617-GW was received by the

laboratory broken. Sufficient sample volume remained for analysis.

1.3 DEFINITIONS

Detection limit (DL): The smallest analyte concentration that can be demonstrated to be different
from zero or a blank concentration with 99% confidence. At the DL, the false positive rate is 1%.
A DL may be used as the lowest concentration for reliably reporting a detection of a specific matrix

with a specific method with 99% confidence.
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Limit of detection (LOD): The smallest concentration of a substance that must be present in a

sample in order to be detected at the DL with 99% confidence. At the LOD, the false negative rate

is 1%. An LOD may be used as the lowest concentration for reliably reporting a non-detect of a

specific analyte in a specific matrix with a specific method with 99% confidence.

Limits of Quantitation (LOQ): The smallest concentration that produces a quantitative result with

known and recorded precision and bias. For DoD/DOE projects, the LOQ shall be set at or above

the concentration of the lowest initial calibration standard and within the calibration range.

The following validation flags and reason codes were applied:

Validation Reason
Flag Code Description
U B Non-detection; blank detection.
ulJ S Estimated non-detection; surrogate outlier.
Ul M Estimated non-detection; MS/MSD percent recovery or RPD
exceedance.
J 1C Estimated detection; initial calibration criteria not met.
J CC Estimated detection; continuing calibration criteria not met.

1.4 TECHNICAL DATA VALIDATION

1.4.1 Volatile Organic Compounds by Method 8260B

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times
e LCS recoveries
e Method blanks

e MS/MSD recoveries and RPDs °

e LODs and LOQs
¢ Instrument tuning

e Internal standard area counts

e Initial calibration

e Initial calibration verification
Closing calibration verification
e Trip blank

All analytical or quality parameters requiring further discussion for Method 8260B are described in

the sections below.
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1.4.1.1 Surrogate Recoveries

Surrogate toluene-d8 (115%) recovered above the control limits (89-112%) in sample BKGmw-025-
042617-GW. All associated sample results were non-detect; therefore, no qualification was

necessary.

1.4.2 Semivolatile Organic Compounds by Method 8270D

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times ¢ Internal standard area counts

e Method blanks e Initial calibration

e LCSrecoveries e Initial calibration verification

e Surrogate recoveries e Continuing calibration verification
e LODs and LOQs e Closing calibration verification

e Instrument tuning
All analytical or quality parameters requiring further discussion for Method 8270D are described in
the sections below.

1.4.2.1 Matrix Spike/Matrix Spike Duplicate

An MS/MSD was performed on sample BKGmw-025-042617-GW. The RPD for
hexachlorocyclopentadiene (65%) exceeded the control limit (20%). The MS and MSD recoveries

were within control limits; therefore, no qualification was necessary.

1.4.3 Polycyclic Aromatic Hydrocarbons by Method 8270D SIM

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times e Internal standard area counts

e Surrogate recoveries blanks e Initial calibration

e Laboratory control samples e [Initial calibration verification

e LODs and LOQs e Closing calibration verification

e Instrument tuning

All analytical or quality parameters requiring further discussion for Method 8270D SIM are described

in the sections below.
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1.4.3.1 Surrogate Recoveries

Surrogate 2-fluorobiphenyl (50%) recovered below control limits (53-106%) in sample FWGmw-
020-042617-GW. All associated sample results were qualified as estimated (UJ S).

1.4.3.2 Matrix Spike/Matrix Spike Duplicate

An MS/MSD was performed on sample BKGmw-025-042617-GW. All MS/MSD recoveries and

RPDs were within control limits with the exception of the exceedances presented in the following

table:
MS | MSD | %R QC RPD Assigned

Parent Sample Analyte %R | %R Limits RPD | Limits | Flags

BKGmw-025-042617-GW | Acenaphthene 44 48 48-114 10 20 None
Anthracene 47 53 53-119 13 20 None
Benzo[a]anthracene 64 82 59-120 25 20 None
Benzo[b]fluoranthene | 64 83 53-126 26 20 None
Benzo[k]fluoranthene | 62 80 54-125 25 20 None
Benzo[g,h,i]perylene 58 78 44-128 29 20 None
Benzo[a]pyrene 59 76 53-120 25 20 None
Chrysene 67 86 57-120 25 20 None
Dibenz(a,h)anthracene | 61 81 44-131 29 20 None
Fluoranthene 57 69 58-120 19 20 None
Fluorene 46 49 50-118 8 20 UuJM
Indeno[1,2,3-
cd]pyrene 59 75 48-130 24 20 None
Naphthalene 39 45 43-114 12 20 None
Phenanthrene 48 53 53-115 11 20 None

%R = percent recovery
Bolded values are outside control limits.

The MS and MSD recoveries were below control limits for fluorene. The fluorene result in the

associated parent sample was qualified as estimated (UJ M).

The MS recovery was below control limits for acenaphthene, anthracene, fluoranthene, naphthalene,
and phenanthrene. The MSD recovery and RPD were within control limits for these analytes;

therefore, no qualification was necessary.

The RPDs for benzo[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene,

benzo[g,h,i]perylene, benzo[a]pyrene, chrysene, dibenz(a,h)anthracene, and indeno[1,2,3-cd]pyrene
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exceeded the RPD limit. The MS and MSD recoveries were within control limits for these analytes;
therefore, no qualification was necessary.
1.4.4 Organochlorine Pesticides by Method 8081B

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times e [Initial calibration

e LODs and LOQs e Initial calibration verification
e Surrogate recoveries e Internal standards

e Method blank e Endrin/DDT breakdown check
e LCS recoveries e Second column confirmation

e MS/MSD recoveries and RPDs

All analytical or quality parameters requiring further discussion for Method 8081B are described in

the sections below.
1.4.4.1 Continuing Calibration Verification

Several analytes in the continuing calibration verifications recovered above the control limits. These

exceedances are outlined in the following table:
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Calibration %D
Verification Associated Samples Analyte %D | Limits
CCV 280-372632/28 | BKGmw-025-042617-GW | Aldrin 23.2 20
FWGmw-018-042617-GW | Heptachlor epoxide 26.4 20
FWGmw-020-042617-GW | gamma-Chlordane 30 20
alpha-Chlordane 31.3 20
4,4'-DDE 30.9 20
Endosulfan | 31.2 20
Dieldrin 33.1 20
Endrin 40.1 20
4,4'-DDD 31.9 20
Endosulfan 11 31.8 20
4,4'-DDT 27.3 20
Endrin aldehyde 26.6 20
Methoxychlor 29.7 20
Endrin ketone 21.7 20
CCV 280-372632/45 | BKGmw-025-042617-GW | gamma-Chlordane 21.8 20
FWGmw-018-042617-GW | alpha-Chlordane 22.6 20
FWGmw-020-042617-GW | 4,4'-DDE 24.3 20
Endosulfan | 23.6 20
Dieldrin 26.5 20
Endrin 31.1 20
4,4'-DDD 26.9 20
Endosulfan 11 26.5 20
4,4'-DDT 23.2 20
Endrin aldehyde 22.4 20
Endosulfan sulfate 25.7 20

%D = percent difference

All sample results associates with the exceedances in the above table were non-detect; therefore, no
qualification was necessary.

1.4.5 Polychlorinated Biphenyls by Method 8082A

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times e MS/MSD recoveries and RPDs
e LODs and LOQs e [Initial calibration
e Surrogate recoveries e Initial calibration verification
e Method blank e Continuing calibration verification
e LCS recoveries e Internal standards
Camp Ravenna Groundwater and Environmental Investigation Services Data Validation Report
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e Second column confirmation

All analytical or quality parameters requiring further discussion for Method 8082A are described in

the sections below.
1.45.1 Analyst Error

It was noted in the case narrative that the analyst performing the extraction did not record the pH of
sample BKGmw-025-042617-GW, FWGmw-018-042617-GW, or FWGmw-020-042617-GW.
Based on professional judgement, no qualifications were necessary.

1.4.6 Explosives by Method 8330B

The following parameters were evaluated and met the required criteria. No validation flags were

assigned:
e Holding times e Continuing calibration verification
e Method blanks e Continuing calibration blank
e LCS recoveries e LODs and LOQs
e Initial calibration e Initial calibration verification
e Initial calibration verification e 2" column confirmation

e Initial calibration blank
All analytical or quality parameters requiring further discussion for Method 8330B are described in
the sections below.
1.4.6.1 Sample Preparation

Sample MBSmw-006-042617-GW was filtered prior to analysis to reduce matrix interferences.

1.4.6.2 Surrogate Recoveries

Surrogate 1,2-dinitrobenzene recovered below control limits (83-119%) in samples LL6mw-006-
042617-GW (82%) and MBSmw-004-042617-GW (75%). All associated sample results were
qualified as estimated (UJ S).

1.4.6.3 Matrix Spike/Matrix Spike Duplicate

An MS/MSD was performed on sample BKGmw-025-042617-GW. The RPD was above the RPD
limit (20%) for 1,3-dinitrobenzene (22%), HMX (30%), and RDX (41%). The MS and MSD
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recoveries for these analytes were all within the control limits; therefore, no qualification was

necessary.

1.4.7 Nitroguanidine by Method 8330

The following parameters were evaluated and met the required criteria. No validation flags were

assigned:
e Holding times e [Initial calibration blank
e Method blanks e Continuing calibration verification
e LCS recoveries ¢ Continuing calibration blank
e Initial calibration e L[ODs and LOQs
e [Initial calibration verification e [Initial calibration verification

No analytical or quality parameters required further discussion for Method 8330.

1.4.8 Perchlorate by Method 6860

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times e [Initial calibration blank

e LODs and LOQs e Continuing calibration verification
e LCS recoveries e Continuing calibration blank

e Method blank e Detection limit check

e Initial calibration verification e Interference check standards

No analytical or quality parameters required further discussion for Method 6860.

1.4.9 Total Metals by Method 6010C/6020A/7470A

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times e Contract required detection limit
e LODs and LOQs standard

e LCS recoveries e Instrument tuning

e Post digestion spike e Interference check solutions

e Serial dilution e Field duplicates

e [Initial calibration blanks
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All analytical or quality issues requiring further discussion for Methods 6010C, 6020A, and/or

7470A are described in the sections below.

1.4.9.1 Method Blanks

Potassium (441 pug/L), sodium (269 pg/L), and beryllium (0.0980 pug/L) were detected in the method
blank at concentrations below their respective LOQs (3000 pg/L, 5000 pg/L, 1.0 pg/L). Potassium
was detected at a concentration below the LOQ in samples FWGmw-007-042617-GW (2000 pg/L),
BKGmw-025-042617-GW (1000 pg/L), and FWGmw-018-042617-GW (2000 pg/L). Beryllium
was detected at a concentration below the LOQ in sample FWGmw-020-042617-GW (0.1 pg/L).
These sample results were qualified as non-detect at the LOQ (U B). All other associated sample
results were either non-detect or at a concentration above the LOQ); therefore, no qualification was

necessary.

1.4.9.2 Continuing calibration Blanks

Manganese (0.340 pg/L) was detected in the continuing calibration blank CCB 280-372581/92 at a
concentration below the LOQ (1.0 pg/L). All associated manganese sample results were at a

concentration above the LOQ); therefore, no qualification was necessary.

Beryllium (0.135 pg/L) was detected in the continuing calibration blank CCB 280-372581/92 at a
concentration below the LOQ (1.0 pg/L). All associated samples were non-detect for beryllium;

therefore, no qualification was necessary.

1.4.9.3 Matrix Spike/Matrix Spike Duplicates

An MS/MSD was performed on sample BKGmw-025-042617-GW. Sodium (116%) recovered
above control limits (87-115%) in the MS. The MSD recovery and RPD were within control limits;

therefore, no qualification was necessary.

1.4.9.4 Initial/Continuing Calibrations Verifications

Iron (127%) recovered above control limits (80-120%) in the low-level initial calibration

verification ICVL 280-373110/8. All associated iron detections were qualified as estimated (J IC).
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Sodium (121%) recovered above control limits (80-120%) in the low-level continuing calibration
verification CCVL 280-373110/106. All associated sodium detections were qualified as estimated (J
CO).

Beryllium recovered above control limits (80-120%) in the low-level continuing calibration
verifications CCVL 280-372581/93 (134%) and CCVL 280-372581/106 (132%). All associated

samples were non-detect for beryllium; therefore, no qualification was necessary.

Barium (124%) recovered above control limits (80-120%) in the low-level continuing calibration
verification CCVL 280-372581/106. All associated barium detections were qualified as estimated (J
CO).

1.4.10 Nitrocellulose by Method 353.2

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times e [Initial calibration verification

e LODs and LOQs e Continuing calibration verification
e LCSrecoveries e Initial calibration blank

e Method blank e Continuing calibration blank

e MS/MSD recoveries and RPDs
No analytical or quality parameters required further discussion for Method 353.2.

1.4.11 Hexavalent Chromium by Method 7196A

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times e Initial calibration verification

e LODs and LOQs e Continuing calibration verification
e LCSrecoveries e Initial calibration blank

e Method blank ¢ Continuing calibration blank

All analytical or quality issues requiring further discussion for Method 7196A are described in the

sections below.
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1.4.11.1 Matrix Spike/Matrix Spike Duplicate

An MS/MSD was performed on sample BKGmw-025-042617-GW. Hexavalent chromium (89%)
recovered below control limits (90-111) in the MS. The MSD recovery and RPD were within control

limits; therefore, no qualification was necessary.

1.4.12 Total Cyanide by Method 9012B

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times e Initial calibration verification

e LODs and LOQs e Continuing calibration verification
e LCS recoveries e [Initial calibration blank

e Method blanks e Continuing calibration blank

e MS/MSD recoveries and RPDs e Field duplicates

No analytical or quality issues required further discussion for Methods 9012B.

1.4.13 Alkalinity by Method 2320B

The following parameters were evaluated and met the required criteria. No validation flags were

assigned based on the following:

e Holding times e Continuing calibration verification
e LODs and LOQs e Initial calibration blank
e LCS recoveries e Continuing calibration blank

Initial calibration verification

All analytical or quality issues requiring further discussion for Methods 2320B are described in the

sections below.

1.4.13.1 Method Blanks

Alkalinity (2.26 pg/L) was detected in the method blank at a concentration above the LOQ (5.0
pg/L). Alkalinity was detected at a concentration above the LOQ in all associated samples; therefore,

no qualification was necessary.

Camp Ravenna Groundwater and Environmental Investigation Services Data Validation Report
Page 14



G oSeq

Joday uonepifeA eleq S32IAJ9S UOITeBIISBAU [eIUSWUOIIAUT pUE J8]eMpuno.IS) euuaAey dwe)

q S[ERIN | 0FC 06 [ 000€ u n T'T000€ /80 L-60-0t¥L WNISSEI0d [ J9JEAN pUNoIn L-T6€96708T [ MD-LI9TH0-810-MWOMA | 1-T6£96-08T
21 S[ERIN | TT S8 001 £ r A ovs /80 9-68-6E¥L uor] [ Il punoin L-T6€96708T |  MD-LI9TH0-810-MWOMI | 1-T6£96-08T
I SHVd [ 95000 [ +00 |10 u [0 M [ 4070 /80 L-€L-98 Qudionjf | I9JEAN punoin 9-76£96-08T | MD-LI9TH0-STO-MWOMNE | [-76£96-08T
20 S[ERIN | 620 S60 |¢€ £ r Al 68 /80 €-6€-07hL wnieg [ 10JEA| punoin 9-76£96-08T | MD-LI9TH0-STO-MWONE | 1-76£96-08T
20 S[ERN | 0TT 0S€ | 000S £ r 10086 /80 S-€T-0PbL wnipos | IaleAy punoin 9-76€96-08T | MD-LI19TH0-STO-MWONE | [-76£96-08T
q S[ERN | 0T 0¥6 | 000€ u n T 000€ /80 L-60-0t¥L WNISSE}Oq | IaJeA\ punoin 9-76£96-08T | MD-LI9TH0-STO-MWOMNE | 1-76£96-08T
ol siePN | 2T S8 001 £ r A ] 068 /80 9-68-6EVL uoi[ | IaleAy punoln 9-76£96-08T | MD-LI9TH0-STO-MWONE | [-76£96-08T
20 SIERIN | 620 S60 | ¢ £ r Aoz /81 €6€0vPL wnueg | I9JeA| punoID $76€96-08T | MD-LI9THO-LOO-MWOMA | [-T6£96-08T
20 S[ERN | 0T1 0s€ | 000S £ r A 00001 | 1/8M S-€T0PYL wnipos | 1ajep| punoin v76€96-08T | MD-LI9THO-L00-MWOMA | 1-T6£96-08T
q S[ERIN | 0FC 0r6 | 000€ u n T 000¢ /81 L60-0v¥L WNISSE0d | I9JEAN PUnoin $76€96-08T | MD-LI9THO-LOO-MWDOMA | [-T6£96-08T
ol S[ERIN | TC <8 001 £ r Aol /81 9-68-6E7L uoI [ I9eA\ punoin $76€96-08T | MD-LI9THO-L00-MWDMA | [-T6£96-08T
S soAtso[dx{ | $80°0 1270 | sTo u fn bnlizo /81 8-St-6LY [Anol [ 1oepy punoid | 11-76€96-08T |  MD-LI9THO-#00-MWSHIN | [-T6£96-08T
S soAtso[dxq [ ¢0°0 €10 | 120 u fn bnlero /81 7-78-1C1 XA | Torep punoid [ [[-26€96-08T | MD-LI9THO-#00-MWSHIN | [-T6£96-08T
S soAso[dxd | 10 €1 [§4 u n bnl¢r /81 S-11-8L NLEd | Towep punoid [ [[-76€96-08T | MD-LI9THO-#00-MWSHIN | [-T6£96-08T
S soAtso[dxq | L6°0 [ 43 u fn bnlre /81 0-€9-SS ULROAISONIN | Tolep punoId [ [[-76€96-08T |  MD-LI9THO-#00-MWSHIN | [-T6£96-08T
S saA1so[dxq | 960°0 1T0 [ Tro u [0 bnl1z0 /80 €-56-86 QUDZUDQONIN | JJeA PUNOID [ [1-76€9608C | MD-LI9THO-¥00-MWSHN | 1-T6£96-08T
S saA1so[dxq | 2600 1C0 [ Tro u n bnl1z0 /80 0-1+-169C XAH | Tolep punoid [ [1-26£€96-08C | MD-LI9TH0-v00-MWSHN | 1-76£96-08T
S soaso[dxg | 17°0 wo | Il u [0 bn|zyo /31 066766 QUAN[OJOMIN-F | TOIBA PunoIn | [1-26£96-08T |  MD-LI9THO-H00-MWSHIN | [-T6£96-08T
S soAso[dxq | 190°0 €0 [ 120 u [ bnl¢ro /81 0-15-90%61 2UAN[OJONIUIP-9°Z-OUIWY - | J0JBA PUNOID [ [1-26€96-08C | MD-LI9THO-F00-MWSHN | 1-T6£96-08T
S soatso[dxq | 8800 170 | 2ro u [ bnlz0 /81 1-80-66 QUAN[OJONIN-E | IAIBA PUnoID | [1-76£96-08T |  MD-LI9ZH0-100-MWSHN | 1-T6£96-08T
S saaso[dxg | 60°0 170 | Tro u [ bnl1z0 /81 T-TL-88 QUAN[OJONIN-T |  TAIBA PUnoID | [1-76£96-08T | MD-LI9ZH0-+00-MWSHN | 1-T6£96-08T
S saAso[dxq | $50°0 €10 | 120 u [ bnl¢ro /80 T-8L-TLSSE QUAN[OJONIUIP-9*p-OUIY-T | IoIeA\ PUNoID | [1-26€96-08T |  MD-LI9THO-#00-MWSHN | 1-26€96-08T
S saA1so[dxq | 8900 170 [ 120 u [0 bnlrz0 /81 T-02-909 QUAN[O)ONIUI-9°T [ T PUnOID [ T1-76£96-08T |  MD-LI9THO-H00-MWSHIN | 1-T6£96-08T
S soAtso[dx{ | 8800 10 |20 u M bal1zo /81 [ZaRt QUAN[OJONNUI-HC | ToIeA PUNOID | [1-26€96-08T |  MD-LI9THO#00-MWSHIN | [-T6£96-08T
S soAtso[dxd [ 92070 10 [ o u M bnlizo /31 L9681 1 2UAN|OJONIULT-9 T [ Jolep PUnoID [ [1-26€96-08T |  MD-LI9THO#00-MWSHIN | [-T6£96-08T
S SoAIso[dx [ 600 10 |20 u fn bnl1zo /81 05966 QUOZUAQONIUI-E[ | IIBA PUNOID | T1-76€96-08T |  MD-LI9THO-#00-MWSHIN | [-T6£96-08T
S soatso[dxg | 17°0 wo [Tl u fn bnlzro /81 7-G€-66 QUOZUDQONIUII[-G'E] | IIeA\ PUNOID | [1-76€96-08T |  MD-LI9THO-#00-MWUSHIN | 1-T6£96-08T
S soAtso[dx{ [ €800 1270 | sTo u fn bnlizo /81 8-St-6LY [AnoL [ 1orep pUnoin 1-76£96-08C MD-LI9TF0-900-MWYTT | 1-T6£96-08T
S soAtso[dxq [ ¢0°0 €10 | 120 u fn bnlero /81 v-78-1¢1 XY [ I punoin 1-76£96-08T MD-LT9TF0-900-MWTT | 1-T6£96-08T
S saAso[dxq | 170 €1 1T u n bnl¢r /80 S-11-8L NLdd | Iowem punoin 1-26£96-08T MD-L19TH0-900-MWITT | 1-T6£96-08T
S saAso[dxq | £6°0 K4 43 u [0 bnlrz /81 0-€9-SS ULIASONIN | J9KeA) punoin 1-26£96-08T MD-L19TH0-900-MWITT | 1-T6£96-08T
S saA1so[dxq | 9600 1C0 [Tro u M bnl1z0 /81 €-56-86 SUSZUSQONIN | I9JeA\ PUNOID 1-26£96-08C MD-L19TH0-900-MWITT | 1-T6£96-08T
S saAso[dxq | 2600 1C0 [ Tro u [ bnl1z0 /80 0-1+-169C XAH | 1olep punoin 1-26£96-08T MD-L19TH0-900-MWITT | 1-T6£96-08T
S soaso[dxg | 17°0 wo | Il u [0 bn|zyo 1/8M 066766 SUAN[OJOBIN-Y | IoIeA\ punoi 1-26£96-08T MD-L19TH0-900-MWITT | 1-T6£96-08T
S saaso[dxq | 190°0 €0 [ 120 u [ bnl¢ro /80 0-15-90¥61 2UAN[0JONIUIP-9 T-OUIWY~p | 19JBA\ PUNOID) 1-76£96-08T MD-L19TH0-900-MWITT | 1-26£96-08T
S saA1so[dxq | 8800 170 | 2ro u [ bnlrz0 /81 1-80-66 QUAN[OJONIN-E | IdIBAY pUnoIn 1-26£96-08T MD-LT19TH0-900-MWITT | 1-26€96-08T
S saaso[dxg [ 60°0 170 | zro u [ bnl1z0 /31 T-TL-88 QUAN[OJONIN-T | IOIBA\ PUnoIn 1-76£96-08T MD-LT9TH0-900-MWITT | 1-26€96-08T
S saAso[dxq | €50°0 €10 | 120 u [ bnl¢ro /80 T-8L-TLSSE QUAN[OJONIUIP-9*p-OUIY-T | I1dJEAN PUNOID 1-26£96-08T MD-L19TH0-900-MWITT | 1-76£96-08T
S soAtso[dx{ | 8900 1o 120 u fn bnlizo /81 T-02-909 2UaN[0JONIUI-9C | Ialep| punoIn 1-76£96-08C MD-LT9TH0-900-MWYTT | 1-26£96-08T
S soAtso[dx{ | 8800 170 | Tro u fn bnlizo /81 [Zautd! 2uanOjJoNIUI-HC | Ialep| punoin 1-76£9608C MD-L19TH0-900-MWYTT | 1-26€96-08T
S SoAISO[dXd | 92070 1T0 [cro u fn bnl1z0 /81 L9681 1 2UAN|OJONIUL[ -9 | Ialepy punoin 1-76£96-08C MD-L19Tr0-900-MW9YTT | 1-T6£96-08T
S soAIso[dxq | €600 10 |20 u fn bnl1zo /81 05966 QUOZURQONIUI-E] | 10IeAN PUnoIn 1-76£96-08C MD-L19TF0-900-MWTT | 1-T6£96-08T
S soatso[dxg | 17°0 wo |1l u fn bnlzro /81 7-5€-66 QUOZUAQONIULI[ -G ¢ | 10JeAy PUnoIn 1-76£96-08C MD-L19TF0-900-MWYTT | 1-T6£96-08T
8poD uoseay poyrsNInAeUY QW | @01 | OO | uondseq | Beld AQ | Beid geT | unsey | shun | JequinN SYO Jgleweled XU¥eN | Qi ojdures e al sjdwes pjai4 2as

379VL NOILVAITVA V1vd



91 a3eq
1oday uonepifen ereq

S39IAISS UOIEHIISaAU] [EJUSWUOIIAUT pUE JaYeMpunol9)

eUUAARY dwe)

S SHVd | #9000 | 1200 | 110 u fn bnlrzoo [ 181 0-00-6T1 QuaIkg [ 1%\ punoin 8-76£96-08T |  MD-LI9TH0-0TO-MWOMA | 1-T6£96-08T
S SHVd | 86000 1200 | 110 u [ bn1z000 /80 8-10-S8 QUANHUEUAYJ |  IOIEAY PUNOID 8-76£96-08T | MD-LI9TH0-0T0-MWDOMI | 1-76£96-08T
S SHVd | 85000 w00 | 110 u [0 bnzro0 /80 L-€L-98 duaon[f | IdjeA punoin 8-76£96-08T | MD-LI9TH0-0TO-MWDOMI | 1-T6£96-08T
S SHV | 1S000 | €10°0 | 170 u fn bnl¢roo [ 181 0-v7-90T sudypueIon|{ | I3JeA| punoID 8-76€96-08T |  MD-LI9TH0-0TO-MWOMA | [-T6£96-08T
S SHVd | 65000 | 2v00 | 1170 u fn bnlzyoo | /81 LTI-0TI QUAJRIIUY | IOJEAN PUNOIn 8-76€96-08T |  MD-LI9THO-0TO-MWOMA | [-T6£96-08T
S SHVd | #5000 | ¢v00 | 110 u fn bn{zr00 /81 8-96-80C aualAyiydeuddoy | 1o punoin 8-76€96-08T |  MD-LI9THO-0TO-MWOMA | [-T6£96-08T
S SHVd | #%000 | ¢v00 | [1°0 u fn bnlzpoo | /81 6-7€-€8 suoyydeudady | IajeA| punoID 8-76€96-08T |  MD-LI9THO-0TO-MWDOMA | [-T6£9608T
q SIERN | 80°0 €0 [ u n brl /31 L 15-0vPL wni[A1g | IdleA| punoIn 8-76€96-08T | MD-LI9TH0-0T0-MWDMA | 1-76€96-08T
20 S[ERIN | 6770 S60 | ¢ £ r NES /81 €6€-0vPL wnueg | J9jeA\ pUnoIn 8-76€96-08T |  MD-LI9THO-0TO-MWDOMA | [-T6£96-08T
20 SIERIN | 0TI 0s€ | 000S £ r A 00091 | 1/8M S-€T-0PPL wnipog | 10leA punoin 8-76€96-08T |  MD-LI9THO-0TO-MWDMA | [-T6£96-08T
ol S[ERIN | 2T S8 001 £ r Al ozL /81 9-68-6E7L uoIf [ I9EA\ punoin 8-76€96-08T |  MD-LI9THO-0TO-MWDMA | 1-T6£96-08T
20 S[ERIN | 6770 S60 | ¢ £ r AT T9 /81 €-6€-0vPL wnueg | J9RA\ pUnoIn L-T6€96-08T |  MD-LI9THO-810-MWDMA | 1-T6£96-08T
20 SIERIN | 0TI 0S¢ | 000S £ r A o000z | 1/8M S-€T-0bPL wnipos | I punoin LT6€96708T | MD-LI9THO-810-MWOMA | [-26£96-08T




	Return to Final 
Facility-Wide Groundwater Monitoring Program 
RVAAP-66 Facility-Wide Groundwater 
Semi-Annual Report for April and July 2017 Sampling Events

