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EXECUTIVE SUMMARY 1 

The TEC-Weston Joint Venture (TEC-Weston JV) is submitting this Facility-Wide Groundwater 2 

(FWGW) Annual Report for 2017 in accordance with the Performance Work Statement (PWS), 3 

Contract Number W9133L-14-D-0008, Task Order Number 0003, to provide Groundwater and 4 

Environmental Investigation Services for the RVAAP-66 Facility-Wide Groundwater Area of 5 

Concern (AOC) at the Former Ravenna Army Ammunition Plant (RVAAP), now known as Camp 6 

Ravenna Joint Military Training Center (Camp Ravenna) in Portage and Trumbull Counties, Ohio. 7 

The United States (U.S.) Army and the Ohio Environmental Protection Agency (Ohio EPA) 8 

finalized the Facility-Wide Groundwater Monitoring Program (FWGWMP) Plan in 2004, and 9 

initiated the plan in April 2005 with quarterly sampling of the FWGWMP monitoring wells. The 10 

current monitoring well network consists of 299 wells, including 5 Resource Conservation and 11 

Recovery Act (RCRA) wells, which are sampled on a semiannual basis (Portage Environmental, 12 

2004).  In 2012, the FWGWMP was modified from quarterly to semiannual sampling; however, 13 

all newly installed monitoring wells are initially sampled for four consecutive quarters 14 

(Environmental Quality Management, Inc. [EQM], 2012a). The current FWGWMP, as amended, 15 

includes the sampling of 96 monitoring wells, 5 of which are the RCRA wells. An additional 13 16 

wells were sampled for the purposes of the metals background study being conducted in 17 

association with the FWGW Remedial Investigation (RI). 18 

The following tasks were performed at Camp Ravenna as part of the 2017 monitoring program 19 

under the FWGWMP Plan: 20 

• Performed groundwater sampling of selected wells during January, April, July, and 21 

December 2017. A portion of the FWGW RI wells sampled in January 2017 were intended 22 

for sampling in Fall 2016, but were inaccessible or had insufficient groundwater for 23 

sampling during that event. Nine of the wells proposed for sampling in the Addendum for 24 

2017 were not sampled due to dry conditions, insufficient groundwater levels, or elevated 25 

turbidity in one or both of the April and December 2017 events. 26 

• Gauged depth to water levels at 295 of the 299 Camp Ravenna monitoring wells prior to 27 

the April 2017 sampling event. Depth to water was not measured from four of the 299 wells 28 
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because water levels were below the top of permanently installed sampling pumps. The 1 

water level measurements were used to generate potentiometric maps for each aquifer. 2 

• Inspected all monitoring wells during sampling and water level gauging events to 3 

determine if maintenance was needed.  4 

• Performed laboratory analyses and data validation for the samples collected during the 5 

January, April, and December 2017 monitoring events. 6 

• Prepared the requisite investigation-derived waste (IDW) characterization and disposal 7 

reports. 8 

• Prepared the April and July 2017 (Draft) semiannual groundwater sampling event report.  9 

• Redeveloped four monitoring wells identified with elevated turbidity readings during 2016 10 

FWGWMP sampling. LL4mw-194 exhibited continuing high turbidity levels after 11 

redevelopment and was not sampled in 2017. Monitoring well FWGmw-011 will require 12 

redevelopment in 2018 based on continued high turbidity levels observed during the April 13 

and December 2017 sampling events.  14 

• Five monitoring wells installed in 2016 as part of the FWGW RI along the Camp Ravenna 15 

property boundary, south of State Route 5, were sampled to determine if contamination 16 

exists beyond the facility perimeter fence and, if present, if there is a potential to migrate 17 

off-post. 18 

Based on the findings from the 2017 sampling events, the generalized groundwater flow directions 19 

across Camp Ravenna are from west to east, as determined during prior years. Organic constituents 20 

in groundwater samples exceeding screening criteria were detected in the three uppermost aquifers 21 

(unconsolidated, Homewood Sandstone, Upper Sharon) and within six localized areas. 22 

Constituents exceeding screening criteria included explosives and propellants, volatile organic 23 

compounds (VOCs), semivolatile organic compounds (SVOCs), Aroclor-1254, total phosphorus, 24 

cyanide, hexavalent chromium, and various metals. The metals data will be screened as part of the 25 

ongoing FWGW RI Report and Ohio EPA approval of the background study, which is also a part 26 

of the FWGW RI. Time-trend graphs for most of the groundwater constituents detected above 27 

screening criteria depict flat or decreasing trends; however, a limited number of the explosives and 28 

propellants, cyanide, SVOCs, and VOCs show increasing trends. Several wells had first 29 

occurrence constituent detections over screening levels, primarily Aroclor 1254, cyanide, and 30 

SVOCs.   31 
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Groundwater elevation data from the September 2017 gauging event were used to create 1 

potentiometric surface maps of the unconsolidated, Homewood Sandstone, Upper Sharon, and 2 

Basal Sharon Conglomerate aquifers. Where applicable, these maps depict groundwater-surface 3 

water interface (GSI) interpretations made based on available topographic and groundwater 4 

elevation data. The overall flow direction across Camp Ravenna is toward the east; however, 5 

variations exist where the aquifers (unconsolidated and Upper Sharon) are in direct hydraulic 6 

communication with the local stream system. Portions of these streams are likely groundwater 7 

discharge zones. Areas of mounded groundwater are identified in the unconsolidated, Homewood, 8 

and Upper Sharon aquifers where radial flow is evident. The vertical hydraulic gradients calculated 9 

at well clusters across Camp Ravenna predominantly indicate the potential for downward vertical 10 

flow. A detailed review of vertical gradients and the effect of shale units acting as aquiclude layers 11 

between water bearing zones, in part based on data collected in association with the installation 12 

and sampling of groundwater monitoring wells installed in 2016, will be provided in the pending 13 

FWGW RI Report. 14 

The groundwater analytical data reported from the 2017 sampling events are compared to Facility-15 

Wide Cleanup Goals (FWCUGs) and/or Maximum Contaminant Levels (MCLs), or U.S. 16 

Environmental Protection Agency (EPA) Tapwater Regional Screening Levels (RSLs). Metals 17 

data were compared to RSLs.  Following approval of a background study by the Ohio EPA, metals 18 

data will be fully evaluated as part of the pending FWGW RI Report. The following summarizes 19 

the screening criteria exceedances of contaminants detected in 2017 in the FWGWMP and 20 

background study monitoring wells: 21 

• VOCs: carbon tetrachloride, chloroform, and/or ethylbenzene were detected above current 22 

screening levels at well LL10mw-003, which is screened in the Homewood Aquifer, and 23 

at FWGmw-022 and FWGmw-023, which are screened in the Upper Sharon Sandstone 24 

• SVOCs: detected above current screening levels include benz(a)anthracene, 25 

benzo(b)fluoranthene, indeno(1,2,3-cd), and nitrobenzene. Wells with SVOC detections 26 

above screening levels (not all exceedance constituents were detected in all wells) include: 27 

LL10mw-003, BKGmw-022, and BKGmw-023 in the Homewood Aquifer; NTAmw-119 28 

and DETmw-003 in the Unconsolidated Aquifer; LL12mw-183, LL1mw-089, and 29 
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RQLmw-007 in the Upper Sharon Aquifer; BKGmw-024 and BKGmw-025 in the Basal 1 

Sharon Conglomerate.  2 

• Explosives and propellants: Seventeen monitoring wells sampled for these constituents had 3 

concentrations reported above screening criteria. Explosive/propellants were detected 4 

above screening levels in each of the three shallow aquifers and included: RDX; 2-Amino-5 

4,6-dinitrotoluene; 4-Amino-2,6-dinitrotoluene; 2,4,6-Trinitrotoluene; Nitrobenzene; 6 

1,3-Dinitrobenzene; 2,4-Dinitrotoluene; 3-Nitrotoluene.  7 

• Aroclor-1254 was reported above screening levels in samples collected from the following 8 

wells: BKGmw-023 in the Homewood Aquifer; FWGmw-021 and FWGmw-022 in the 9 

Upper Sharon Aquifer; FWGmw-018, FWGmw-019, and BKGmw-025 in the Basal 10 

Sharon Conglomerate.  11 

• Pesticides were not detected above screening criteria. 12 

• Inorganics:  Aluminum, antimony, arsenic, cadmium, cobalt, cyanide, iron, manganese, 13 

nickel, thallium, and/or vanadium were detected in 56 shallow aquifer and Basal Sharon 14 

Conglomerate monitoring wells at concentrations above screening criteria. The screening 15 

criterion for each of these constituents is the corresponding RSL. 16 

• Hexavalent chromium:  FWGmw-024 was the only well with a detection of hexavalent 17 

chromium in samples collected during 2017. The reported concentration exceeded the 18 

current screening level for hexavalent chromium. This well is located along State Route 5 19 

south of the Load Line 2 AOC. 20 

• Cyanide: Cyanide and/or free cyanide were detected above screening criteria in 31 wells 21 

during 2017. Each of the shallow aquifers had detections of cyanide over current screening 22 

levels, including 2 of the 4 RCRA wells sampled as part of the 2017 FWGWMP (DET-4 23 

contained insufficient groundwater for sampling during both events): DET-3 (Open 24 

Demolition Area #2 AOC) and RQLmw-007 (Ramsdell Quarry Landfill AOC). In addition, 25 

cyanide was analyzed as part of the ongoing RI in several other monitoring wells.   26 

Six distinct areas impacted by organic compounds in groundwater (where 2017 groundwater 27 

constituents results exceed screening criteria) were identified in the upper three aquifers 28 

(unconsolidated, Homewood Sandstone, and Upper Sharon aquifers).  The six areas include: 29 
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• The Fuze and Booster Quarry Landfill/Ponds AOC (first area) and the Load Line 10 AOC 1 

(second area). Contaminants above screening levels in these adjacent portions of Camp 2 

Ravenna include explosives at FBQmw-174. VOCs and/or SVOCs are present at LL10mw-3 

003, FWGmw-022, and FWGmw-023. Groundwater flow is from topographic highs of the 4 

Homewood aquifer radially toward the surrounding unconsolidated aquifer present at 5 

lower topographic elevations. Because these areas are underlain in part by the Mercer 6 

Member and Sharon Member shales, the vertical migration of shallow groundwater 7 

contamination to deeper aquifers is anticipated to be inhibited by these shales.   8 

• The Load Line 1, Load Line 2, and Load Line 3 AOCs (third area). Contaminants above 9 

screening levels in this portion of Camp Ravenna include explosives at multiple well 10 

locations within each of the AOCs; SVOCs at LL1mw-089; and Aroclor-1254 at FWGmw-11 

021. The radial flow pattern in the central portion of each of the AOC areas indicates 12 

explosive contaminants potentially migrate in all directions. Direction of groundwater flow 13 

is to the east from LL1mw-089 and to the south from FWGmw-021. Well FWGmw-021, 14 

installed along State Route 5 as part of the FWGW RI, had slight exceedances in April and 15 

July 2017 sampling, but the concentrations declined over the year and were below 16 

screening criteria in samples collected in December 2017. VOCs and SVOCs were not 17 

reported above screening criteria in these AOCs.  18 

• The Open Demolition Area #2 and Winklepeck Burning Grounds AOCs (fourth area). 19 

Contaminants (RDX, metals, and cyanide) exceeding screening criteria in the 20 

unconsolidated aquifer are interpreted to potentially migrate toward the east and to a 21 

number of converging streams that are likely groundwater discharge zones. 22 

• In the Ramsdell Quarry Landfill AOC (fifth area). RDX was detected during the 2017 23 

sampling events in one or more wells in this AOC at concentrations below the screening 24 

criteria. RDX is limited in extent, based on a downgradient well.  3-Nitrotoluene reported 25 

in the April 2017 event sample collected from FWGmw-011 is a low, estimated value just 26 

above its screening criteria. 27 

• The NACA Test Area AOC (sixth area). A low concentration of an SVOC is likely to be 28 

limited in extent to the vicinity of well NTAmw-119. 29 

During Basal Sharon Conglomerate aquifer sampling, two SVOCs were reported above screening 30 

criteria in samples collected from two background wells (BKGmw-024 and BKGmw-025) 31 
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installed in 2016 at the northwestern property boundary. The SVOC concentrations are low, 1 

estimated levels and are not in the area of any known contaminant source areas associated with 2 

historical land use at Camp Ravenna. Aroclor-1254 was reported in samples from three wells 3 

installed in the Basal Sharon Conglomerate, including BKGmw-025, Load Line 10 AOC well 4 

FWGmw-019, and FWGmw-018, located at the southeastern property boundary. Groundwater 5 

sampling conducted in 2017 from collocated wells installed within the shallow aquifers and the 6 

Basal Sharon Conglomerate aquifer suggest that groundwater contamination in the shallow 7 

aquifers has generally not migrated vertically into the deeper water bearing zone, except for the 8 

Load Line 10 AOC where a connection between the Upper Sharon Sandstone and Basal Sharon 9 

Conglomerate may exist based on results from well FWGmw-019 and FWGmw-022 (Load Line 10 

10 AOC). 11 

The extent of metals detected above screening criteria is widespread across Camp Ravenna and 12 

across each of the aquifers. The background concentrations for metals will be recalculated during 13 

the ongoing FWGW RI, and an evaluation of metals concentrations representing a release to 14 

groundwater requiring additional assessment will be conducted once the background study is 15 

completed. 16 

Time-trend graphs were prepared for select wells representing a mix of organic constituents 17 

regularly included in the semiannual program, generally with at least one constituent that exceeded 18 

screening criteria in at least one of the 2017 sampling events (some constituents without 2017 19 

sampling program exceedances were graphed to provide comparison to 2015 or 2016 results over 20 

screening levels). The following summarizes where concentration trends were found to be 21 

increasing: 22 

• Explosives and propellants:  Five wells were identified to have increasing or potentially 23 

increasing trends of explosives and propellants, including FBQmw-174 (Fuze and Booster 24 

Quarry AOC), LL1mw-084 (Load Line 1 AOC), LL2mw-059 (Load Line 2 AOC), 25 

LL2mw-267 (Load Line 2 AOC), and RQLmw-008 (Ramsdell Quarry Landfill AOC). 26 

• VOCs: Carbon tetrachloride and chloroform have increasing trends in L10mw-003 (Load 27 

Line 10 AOC). 28 
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• Hexavalent chromium:  Hexavalent chromium was not detected in LL3mw-244 (Load Line 1 

3 AOC) in 2017; however, the graphed detection limits of 20 µg/L in 2016 and 2017 gives 2 

the appearance of an increasing trend, when the trend is likely to be flat.   3 

• Cyanide:  Increasing trends are indicated for DET-3 and DET-4 (Open Demolition Area 4 

#2 AOC).  5 

Based on the analytical results from 2017 groundwater sampling and the interpretation of 6 

groundwater flow from April 2017 water elevation monitoring, the potential for contaminant 7 

migration across Camp Ravenna is generally west to east. However, localized groundwater 8 

mounding, combined with the presence of impacted groundwater, indicates radial contaminant 9 

migration is occurring. 10 

Five new monitoring wells installed along the Camp Ravenna property boundary south of Load 11 

Line 2, Load Line 3, and Load Line 12 as part of the FWGW RI in 2016 (FWGmw-017, FWGmw-12 

018, FWGmw-020, FWGmw-021, and FWGmw-024) were sampled for explosives/propellants 13 

and total inorganics, including cyanide, PCBs, pesticides, SVOCs, and VOCs. FWGmw-017 and 14 

FWGmw-018 are screened in the Basal Sharon Conglomerate aquifer, and FWGmw-020, 15 

FWGmw-021, and FWGmw-024 are screened in the Upper Sharon Sandstone aquifer. Based on 16 

the southerly groundwater flow in this area, the possibility exists that groundwater contaminants 17 

could migrate off of Camp Ravenna property to the south. The following summarizes the screening 18 

criteria exceedances of contaminants detected in these five wells during 2017: 19 

• Organics: 2-amino-4,6-dinitrotoluene (FWGwm-021); 4-amino-2,6-dinitrotoluene 20 

(FWGwm-021); Aroclor-1254 (FWGmw-021 and FWGmw-018).  21 

• Inorganics: arsenic (all wells); hexavalent chromium (FWGwm-024); cobalt (all wells); 22 

iron (FWGmw-020, FWGmw-021, and FWGmw-024); manganese (all wells); and total 23 

cyanide (FWGmw-021). 24 

• No pesticides were detected in these five wells. 25 

Groundwater sampling activities proposed for 2018 will be determined based on conclusions 26 

provided in Section 5.0 and incorporated in the pending Facility-Wide Groundwater Monitoring 27 

Program Addendum for 2018 (TEC-Weston, 2018a). 28 
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1.0 BACKGROUND 1 

1.1 PROJECT BACKGROUND 2 

In 2004, the United States (U.S.) Army and the Ohio Environmental Protection Agency (Ohio 3 

EPA) finalized the Facility-Wide Groundwater Monitoring Program Plan for the Ravenna Army 4 

Ammunition Plant, Ravenna, Ohio (Portage Environmental, 2004) for the Former Ravenna Army 5 

Ammunition Plant (RVAAP), now known as Camp Ravenna Joint Military Training Center (Camp 6 

Ravenna). The Facility-Wide Groundwater Monitoring Program (FWGWMP) was initiated in 7 

April 2005 with quarterly sampling of 36 FWGWMP monitoring wells. The five Resource 8 

Conservation and Recovery Act (RCRA) wells were incorporated into the FWGWMP after May 9 

2005 and were sampled semiannually. 10 

The FWGWMP Plan includes, by reference, the Facility-Wide Sampling and Analysis Plan 11 

(FWSAP), Site Safety and Health Plan, and Quality Assurance Project Plan (QAPP) addenda. 12 

Additional details pertaining to the performance of field and laboratory activities are contained in 13 

the Facility-Wide Sampling and Analysis Plan for Environmental Investigations at the Ravenna 14 

Army Ammunition Plant, Ravenna, Ohio (Science Applications International Corporation [SAIC], 15 

2011). As described in the FWGWMP Plan, the initial monitoring program consisted of sampling 16 

36 monitoring wells and 5 RCRA wells. Fourteen of these wells were identified as “Background 17 

Wells,” and the remaining wells were located at various Areas of Concern (AOCs) at Camp 18 

Ravenna.  19 

The Facility-Wide Groundwater Monitoring Program Plan RVAAP-66 Facility-Wide 20 

Groundwater Addendum (Environmental Quality Management, Inc. [EQM], 2012a) prescribed the 21 

installation of 38 additional Remedial Investigation (RI) monitoring wells to complete the 22 

hydrogeologic system and contaminant fate-and-transport modeling. The 38 new wells were 23 

sampled quarterly until at least four quarters of data were obtained from each location. The five 24 

RCRA wells remained on a semiannual sampling schedule. 25 

As a supplement to the FWGWMP Groundwater Addendum, EQM submitted the Facility-Wide 26 

Groundwater Monitoring Program Plan RVAAP-66 Facility-Wide Groundwater Semiannual 27 

Monitoring Addendum (EQM, 2012b), which proposed that the Facility-Wide Groundwater 28 

(FWGW) monitoring schedule be modified from quarterly to semiannually (January and July 29 
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events only). New RI wells remained on a quarterly sampling schedule, beginning in April 2012. 1 

The semiannual well network eliminated wells that provided redundancy or minimal information 2 

on groundwater quality or fate-and-transport migration. A subset of the well network was selected 3 

in association with or paired with several of the RI wells to assess horizontal and/or vertical 4 

contaminant distribution, provide upgradient data for the various site-wide models, identify 5 

potential exit pathway wells, and provide continued monitoring of the five RCRA wells at the site. 6 

Forty-two wells were selected as part of the semiannual well network.  7 

The Facility-Wide Groundwater Monitoring Program Plan RVAAP-66 Additional Well 8 

Installation Addendum (EQM, 2013) proposed that the FWGW monitoring well network schedule 9 

be modified. Wells were selected that exhibited constituents of potential concern (COPCs), and 10 

wells were eliminated that were redundant or provided minimal information on groundwater 11 

quality or fate-and-transport migration.  12 

The Final Remedial Investigation Work Plan for Groundwater and Environmental Services for 13 

RVAAP-66 Facility-Wide Groundwater, Former Ravenna Army Ammunition Plant, Portage and 14 

Trumbull Counties (RIWP; TEC-Weston Joint Venture [TEC-Weston JV], 2016a) serves as a 15 

supplement to the FWGWMP Plan. The RIWP discussed the subset of existing monitoring wells 16 

at Camp Ravenna that were to be monitored in 2016 and the COPCs that were to be evaluated at 17 

each selected well. This document superseded the Final Facility-Wide Groundwater Monitoring 18 

Program Plan Semiannual Groundwater Monitoring Addendum for 2015 (EQM, 2015); however, 19 

the proposed monitoring program remained the same as the 2015 monitoring program. Forty-six 20 

existing wells were identified for semiannual sampling in May and November 2016 to evaluate 21 

potential off-site migration along with potential source area attenuation and temporal fluctuations.  22 

The Final Facility-Wide Groundwater Monitoring Addendum for 2017, Former Ravenna Army 23 

Ammunition Plant, Portage and Trumbull Counties, Ohio (TEC-Weston JV, 2017) was prepared 24 

to supplement the FWGWMP Plan and discussed monitoring wells at Camp Ravenna that were to 25 

be monitored in 2017 and the COPCs that were to be evaluated at each selected well.  This 26 

document superseded the Semiannual Monitoring Addendum for 2016 that was submitted in the 27 

RIWP. Ninety-six previously installed wells and new wells installed in 2016 at the former RVAAP 28 

were identified for FWGWMP semiannual or continued FWGW RI sampling in 2017 to evaluate 29 
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potential off-site migration and potential source area attenuation and temporal fluctuations. An 1 

additional 13 wells were sampled for the purposes of the metals background study being conducted 2 

in associated with the FWGW RI.  Nine of the wells proposed for sampling in the Addendum for 3 

2017 were not sampled due to dry conditions, insufficient groundwater levels for sampling, or 4 

elevated turbidity in one or both of the April and December events.  5 

1.2 REPORT ORGANIZATION 6 

This Annual Report for 2017 describes four FWGWMP and FWGW RI sampling events that took 7 

place in 2017. The report incorporates by reference and provides additional detail on sampling 8 

activities described in the Draft Facility-Wide Groundwater Monitoring Program RVAAP-66 9 

Facility-Wide Groundwater Report for April and July 2017 Sampling Events Camp Ravenna, 10 

Portage and Trumbull Counties, Ohio (TEC-Weston JV, 2018b). 11 

This Annual Report for 2017 was prepared in accordance with the Camp Ravenna Submission 12 

Format Guidelines, Version 21 (Vista Sciences Corporation [Vista], 2015). The report 13 

organization is as follows: 14 

• Section 1.0 – Background. This section describes the project background, presents the 15 

facility description, and identifies changes made to the FWGWMP in 2017. The 2018 scope 16 

of work for the FWGWMP will be provided for stakeholder review and approval in the 17 

pending Facility-Wide Groundwater Monitoring Addendum for 2018 (TEC-Weston JV, 18 

2018a). 19 

• Section 2.0 – 2017 Monitoring Program. This section identifies the scope of work 20 

completed during the 2017 FWGWMP, including the monitoring wells sampled, the 21 

analytes by monitoring well, and the monitoring well inspection results. 22 

• Section 3.0 – 2017 Monitoring Results. This section presents groundwater elevations 23 

measured during the 2017 semiannual sampling events and includes potentiometric surface 24 

maps for each of the site aquifers. This section also presents the groundwater chemistry 25 

analytical results from both 2017 semiannual sampling events. 26 

• Section 4.0 – Discussion. This section presents a discussion of the analytical results, 27 

focusing on the COPCs detected above screening criteria. The discussion incorporates 28 

figures to illustrate the extent of contamination, and along with aquifer flow characteristics, 29 
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identifies likely migration pathways and illustrates where there may be a potential for 1 

COPCs to migrate off-site. Time-trend graphs are included to illustrate how concentrations 2 

of select COPCs are changing over time. This section also includes a discussion of turbidity 3 

and pH conditions and presents the groundwater modeling approach that is being 4 

incorporated into future FWGW reports. 5 

• Section 5.0 – Conclusions and Recommendations. This section summarizes the pertinent 6 

findings from the 2017 groundwater sampling events and describes the monitoring wells 7 

to be sampled during 2018 as part of the FWGWMP Addendum for 2018. 8 

• Section 6.0 – References. 9 

• Tables and figures are included after Section 6.0. 10 

This Annual Report for 2017 includes seven appendices as follows: 11 

• Appendix A Reporting Limits in Excess of Screening Criteria 12 

• Appendix B Laboratory Data and Validation Reports 13 

• Appendix C Time-Trend Graphs 14 

• Appendix D Field Forms and Notes (Provided on Compact Disc) 15 

• Appendix E Investigation-Derived Waste (IDW) Characterization and Disposal Report  16 

• Appendix F Comment Response Table and Correspondence 17 

• Appendix G Monitoring Well Logs and Construction Details 18 

1.3 FACILITY DESCRIPTION  19 

The former RVAAP, now known as Camp Ravenna, located in northeastern Ohio within Portage 20 

and Trumbull Counties, is approximately 3 miles east/northeast of the City of Ravenna and 1 mile 21 

north/northwest of the City of Newton Falls. The facility is approximately 11 miles long and 22 

3.5 miles wide. The facility is bounded by State Route 5, the Michael J. Kirwan Reservoir, and the 23 

CSX System Railroad to the south; Garret, McCormick, and Berry Roads to the west; the Norfolk 24 

Southern Railroad to the north; and State Route 534 to the east. In addition, the facility is 25 

surrounded by the communities of Windham, Garrettsville, Charlestown, and Wayland. A site 26 

location map is provided as Figure 1-1. 27 

Administrative accountability for the entire 21,683-acre facility has been transferred to the United 28 

States Property and Fiscal Officer (USP&FO) for Ohio and the property subsequently licensed to 29 
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the Ohio Army National Guard (OHARNG) for use as a military training site, Camp Ravenna. The 1 

RVAAP restoration program involves cleanup of former production/operational areas throughout 2 

the facility related to former activities conducted on site. 3 

1.4 SITE GEOLOGY 4 

Surface geology at Camp Ravenna generally consists of glacial till deposits from the Wisconsinan 5 

glacial advance, with occasional outcrops of bedrock of the Pottsville formation. The surface of 6 

the eastern two-thirds of the Camp Ravenna property is composed of the clay-rich and relatively 7 

impermeable Hiram Till and associated outwash plain. The western one-third is covered by the 8 

Lavery Till, a silty, sandy material with a few cobbles and sporadic boulders (Winslow and White, 9 

1966). 10 

Pre-glacial valleys were deepened by scouring and subsequently buried during two minor glacial 11 

advances and retreats. The first advance occurred over the entire installation, depositing the Lavery 12 

Till at a thickness of 20 to 40 feet. The second advance covered only the eastern two-thirds of 13 

Camp Ravenna depositing the Hiram Till (Kammer, 1982). The Hiram Till consists of 12 percent 14 

(%) sand, 41% silt, and 47% illite and chlorite clay minerals, and ranges in depth from 5 to 15 feet 15 

below ground surface (ft bgs). The Hiram Till overlies thin beds of sandy outwash material in the 16 

far northeastern corner of the facility. The till thickness throughout the property ranges from less 17 

than 3 feet in some locations to approximately 45 feet (Author unknown, 1998; as cited in the 18 

Integrated Natural Resources Management Plan [INRMP]). 19 

The uppermost bedrock underlying Camp Ravenna (Figure 1-2) consists of several units of the 20 

Pottsville Formation of Pennsylvanian age. Figure 1-3 is a cross-section location map, and 21 

Figures 1-4 and 1-5 present cross-sections trending east-west and north-south, respectively, which 22 

illustrate the geology underlying Camp Ravenna. The Pottsville Formation varies in composition 23 

from coarse, permeable sandstones to impermeable shales (Winslow and White, 1966). The Sharon 24 

Member - Sandstone/Conglomerate Unit, the lowest unit of the Pottsville Formation, is a highly 25 

porous, loosely cemented, permeable, cross-bedded, frequently fractured, and weathered 26 

sandstone, which is locally conglomeratic. Historical documents variably refer to the Sharon 27 

Member – Sandstone/Conglomerate as the upper and lower Sharon, along with the Sharon 28 

Sandstone and the Basal Sharon Conglomerate, where these grain sizes have been clearly 29 
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identified. The conglomerate portion of the Sharon Member – Sandstone/Conglomerate most often 1 

occurs within the lower (deeper) portions of the unit. Thin shale lenses occur in the upper portion 2 

of the unit. The Sharon Member - Shale is a gray to black sandy to micaceous shale, containing 3 

thin coal, underclay, and sandstone lenses. Above the shale is the Mercer Member of the Pottsville 4 

Formation, which consists of silty to carbonaceous shale with abundant thin, discontinuous 5 

sandstone lenses in the upper portion. Regionally, the Mercer Member also has been noted to 6 

contain interbeds of coal. The Homewood Sandstone Member is the uppermost unit of the 7 

Pottsville Formation. It typically occurs as a caprock on bedrock highs in the subsurface and ranges 8 

from well-sorted, coarse-grained, white quartzose sandstone to a tan, poorly sorted, clay-bonded, 9 

micaceous, medium- to fine-grained sandstone. Thin shale layers are prevalent in the Homewood 10 

Member as indicated by a darker gray shade of color (Winslow and White, 1966). The Pottsville 11 

Formation is underlain by Mississippian-age shale of the Cuyahoga Formation. 12 

1.5 SITE HYDROGEOLOGY 13 

The sandstone units of the Pottsville Formation are the major aquifers in the region. These aquifers 14 

can exist under artesian conditions and are typically confined above by glacial drift or shale. Within 15 

this formation, the Sharon Member – Sandstone/Conglomerate Unit is the most productive of these 16 

units and is the major bedrock aquifer in northeastern Ohio. A 1982 study reported that of the 71 17 

groundwater wells that had been installed at the installation, 57 were completed in the Sharon 18 

Conglomerate, indicated by the study to be inclusive of the entire Sandstone/Conglomerate Unit 19 

of the Sharon Member, rather than the Basal Sharon Conglomerate aquifer currently described for 20 

Camp Ravenna. Data from the 1982 study indicated that the thickness of the Sharon Conglomerate 21 

ranges from 44 to 177 feet, and the average well depth at Camp Ravenna is approximately 155 feet, 22 

with a range between 83 and 261 feet (Kammer, 1982). 23 

Throughout Camp Ravenna, average depth to groundwater is as deep as 50 ft bgs, with static water 24 

levels occurring between 958 and 1,184 feet above mean sea level (amsl) (Kammer, 1982). 25 

However, groundwater has been encountered at much shallower depths in the upper 26 

unconsolidated aquifer across the property. Groundwater flows from bedrock highs in the western 27 

portion of the property toward stream valleys in the eastern portion. These latter areas act as 28 

discharge areas, as indicated by the static water levels in monitoring wells across the installation 29 

(Kammer, 1982). 30 



 

Camp Ravenna Groundwater and Environmental Investigation Services Annual GW Report 2017 

Page 1-7 

Groundwater occurs within the unconsolidated deposits in many areas of the facility. The thickness 1 

of the unconsolidated interval at the facility ranges from thin to absent in the eastern and 2 

northeastern portions of the facility to an estimated 150 feet in the central portion of the facility. 3 

Because of the heterogeneous nature of the unconsolidated glacial material, groundwater flow 4 

patterns are difficult to determine. 5 

Groundwater in the unconsolidated aquifer predominantly flows in an eastward direction; 6 

however, the unconsolidated zone shows numerous local flow variations influenced by topography 7 

and stream drainage patterns, with preferential flow along pathways (e.g., sand seams, channel 8 

deposits, or other stratigraphic discontinuities) having higher permeabilities than surrounding clay 9 

or silt-rich material. The local variations in flow direction suggest: (1) groundwater in the 10 

unconsolidated deposits is generally in direct hydraulic communication with surface water, and 11 

(2) surface water drainage ways may also act as groundwater discharge locations. In addition, 12 

topographic ridges between surface water drainage features act as groundwater divides in the 13 

unconsolidated deposits. 14 

In the region of Camp Ravenna, groundwater recharge occurs via surface streams and surface 15 

infiltration of precipitation along root zones, desiccation cracks, partings within the soil column, 16 

and general percolation through sand and gravel within buried valleys. Two large buried valleys 17 

occur southwest and northwest of the facility; wells in the unconsolidated aquifers in these valleys 18 

can yield up to 1,600 gallons per minute. 19 

The majority of Camp Ravenna is comprised of clay-rich glacial tills with low permeabilities and 20 

underlying bedrock formations with extremely variable, but relatively low, permeabilities. Typical 21 

yields from wells reported in the 1982 study as penetrating the “Sharon Conglomerate” range from 22 

5 to 200 gallons per minute; yields from the overlying unconsolidated sediments are usually 23 

considerably lower. In addition, the thickness and permeability of the bedrock water-bearing 24 

formations at Camp Ravenna vary considerably and have a strong effect on well yields, 25 

transmissivity, and hydraulic conductivity (Kammer, 1982). 26 

Review of regional geology maps (Winslow and White, 1996) and historical monitored formation 27 

interval designations at Camp Ravenna during preparation of the FWGW RIWP indicated the 28 

certain groundwater monitoring wells in the area of the Fuze and Booster Quarry, including Load 29 
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Lines 5 through 10, were likely incorrectly identified to be installed within the Homewood 1 

Sandstone formation. Site stratigraphic column descriptions collected during the installation of 2 

new monitoring wells in this portion of post as part of the currently ongoing FWGW RI will be 3 

used to evaluate the lithology for these AOCs. Results of the lithologic review, the indicated effect 4 

of low-permeability shale units on groundwater vertical migration, and any recommended 5 

revisions to monitored formation designations for groundwater wells in this portion of Camp 6 

Ravenna will be included in the pending RI report. 7 

1.6 PROJECT DESCRIPTION 8 

The 2017 groundwater monitoring was a continuation of monitoring activities conducted at Camp 9 

Ravenna since 2005 under the FWGWMP Plan. The following tasks were performed in accordance 10 

with specifications contained in the RIWP, the FWGWMP Plan Addendum, and the FWSAP: 11 

• Performed groundwater sampling of selected wells during January, April, July, and 12 

December 2017. Wells intended for sampling as part of the 2017 FWGWMP are identified 13 

in Table 1-1 and include RCRA wells, FWGWMP wells, and a limited number of FWGW 14 

RI wells. Wells included in January 2017 event were identified for sampling in the Final 15 

FWGW RIWP (TEC-Weston JV, 2016a). The RCRA wells are located in the Ramsdell 16 

Quarry Landfill AOC (RQLmw-007, RQLmw-008, and RQLmw-009) and the Open 17 

Demolition Area #2 AOC (DET-3 and DET-4). The FWGWMP wells provide a 18 

characterization of current groundwater quality in primary contaminant source areas and 19 

provide a basis for determining the potential mobility of groundwater contaminants. 20 

FWGWMP well locations and sampling frequency are formally identified in the current 21 

year Groundwater Monitoring Addendum. A portion of the FWGW RI wells sampled in 22 

January 2017 were intended for sampling in Fall 2016, but were inaccessible or had 23 

insufficient groundwater for sampling during that event.  24 

• Gauged depth to water levels at 295 of the 299 Camp Ravenna monitoring wells prior to 25 

the April 2017 sampling event. The water level measurements were used to generate 26 

potentiometric maps for each aquifer.  27 

• Performed laboratory analyses and data validation for the collected samples. 28 

• Prepared the requisite investigation-derived waste (IDW) characterization and disposal 29 

reports. 30 
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• Prepared the April and July 2017 (Draft) semiannual groundwater sampling event report 1 

dated January 22, 2018, as indicated in Subsection 1.2. 2 

• Inspected all monitoring wells during sampling and water level gauging events to 3 

determine if maintenance was needed. 4 

• Five monitoring wells installed in 2016 as part of the FWGW RI along the Camp Ravenna 5 

property boundary, south of State Route 5, were sampled to determine if contamination 6 

exists beyond the facility perimeter fence and if present if there is a potential to migrate 7 

off-post and are discussed in Section 4.0. 8 

1.7 CHANGES TO THE FWGWMP IN 2017 9 

Ninety-six wells, including 11 new wells that were installed in 2016 at the former RVAAP were 10 

identified for FWGWMP semiannual or continued RI sampling in 2017 to evaluate potential off-11 

site migration and potential source area attenuation and temporal fluctuations. Monitoring well 12 

logs and construction details for wells installed in 2016 are provided in Appendix G. The 13 

following changes to the FWGWMP were conducted in 2017: 14 

• Existing wells added to the FWGWMP semiannual sampling: CPBmw-008, CBPmw-009, 15 

EBGmw-125, EBGmw-131, FBQmw-171, FBQmw-172, FBQmw-175, FBQmw-176, 16 

FWGmw-010, FWGmw-013, LL1mw-080, LL1mw-081, LL2mw-264, LL3mw-234, 17 

LL3mw-237, LL4mw-193, LL7mw-006, LL10mw-005, LL11mw-005, LL12mw-183, 18 

NTAmw-117, NTAmw-118, RQLmw-014, and RQLmw-016. 19 

• Newly installed wells added to the FWGWMP semiannual sampling: FWGmw-017, 20 

FWGmw-018, FWGmw-019, FWGmw-020, FWGmw-021, FWGmw-022, FWGmw-023, 21 

FWGmw-024, LL1mw-089, LL2mw-272, and NTAmw-120. 22 

• Wells sampled as part of the 2016 FWGWMP that were not sampled in 2017: SCFmw-002 23 

(replaced by new well FWGmw-018), LL2mw-060, LL2mw-271 (replaced by new well 24 

FWG-mw024), LL3mw-238, and LL3mw-241. 25 

• Wells sampled in Spring 2017 for the purposes of the continuing FWGW RI: BKGmw-26 

008, B12mw-011, B12mw-012, LL1mw-063, LL2mw-270, LL3mw-236, LL4mw-194, 27 

LL4mw-200, LL5mw-001, LL6mw-001, LL6mw-002, LL6mw-006, FBQmw-166, 28 

LNWmw-026, NTAmw-116, MBSmw-004, MBSmw-006, RQLmw-017, and WBGmw-29 

015. 30 
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• Eight of the wells proposed for sampling in the Addendum for 2017 were not sampled due 1 

to dry conditions or insufficient groundwater levels for sampling in one or both of the April 2 

and December events (see Section 2.4). 3 

• LL4mw-194 was reported with continued elevated turbidity levels after redevelopment in 4 

April 2017 and was not sampled in 2017.  5 

• Thirteen additional wells were sampled during 2017 in support of the FWGW RI 6 

background study.  7 

1.7.1 Monitoring Wells Installed and Abandoned 8 

No monitoring wells were installed or abandoned during the 2017 events.  Monitoring wells to be 9 

abandoned will be identified during later stages of the FWGW RI, and abandonment will occur 10 

only after concurrence by the Ohio EPA. 11 

1.8 CHANGES TO THE FWGWMP IN 2018 12 

The proposed FWGWMP groundwater sampling for 2018 will be included in a FWGWMP 13 

Addendum for 2018. The Addendum will include proposed FWGWMP wells related to 14 

recommendations provided in Section 5.0. The 2018 FWGWMP groundwater sampling program 15 

will include semiannual groundwater sampling events currently scheduled for April/May and 16 

October/November 2018.  17 
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2.0 2017 MONITORING PROGRAM 1 

The following subsections summarize the activities completed during 2017 as they relate to the 2 

FWGWMP. The primary activities were groundwater elevation monitoring, well inspections, 3 

evaluation of sedimentation, turbidity, and pH, and groundwater sampling. Appendix D includes 4 

purge logs, development logs, log books, and chains-of-custody for the December 2017 sampling 5 

event. The purge logs, log books, calibration logs, daily reports, and chains-of-custody for the 6 

April and July 2017 sampling events are included in the Draft Facility-Wide Groundwater 7 

Monitoring Program RVAAP-66 Facility-Wide Groundwater Report for April and July 2017 8 

Sampling Events Camp Ravenna, Portage and Trumbull Counties, Ohio (TEC-Weston JV, 2018b). 9 

2.1 GROUNDWATER ELEVATION MONITORING 10 

Water level measurements were obtained in accordance with procedures in Section 5.4.3.1 of the 11 

FWSAP (SAIC, 2011) and the Final FWGW RIWP (TEC-Weston JV, 2016a). The monitoring 12 

well locations are presented on Figures 2-1 through 2-3. A comprehensive facility-wide gauging 13 

event was conducted in April 2017.  14 

Depth to water measurements were obtained only at the sampled monitoring wells for the January, 15 

July, and December 2017 events. The depth to water in each monitoring well was measured from 16 

the top of the inner casing-level indicator for wells without a dedicated pump. Dedicated pumps 17 

were not removed from the wells to obtain depth to water in the cases where water was below the 18 

top of the pump or depth to bottom measures. Depth to water and calculated groundwater 19 

elevations from the site-wide April 2017 water-level gauging event are presented in Table 2-1. 20 

Well construction details are also presented in Table 2 1. For the April 2017 comprehensive 21 

measurement event, April 17 through May 4, 2017, depth to water from the top of the inner casing 22 

was measured in 295 of 299 FWGWMP wells. Depth to water was not measured from wells 23 

B12mw-011, B12mw-012, LL1mw-063, and RQLmw-017 during the April 2017 comprehensive 24 

gauging event because water levels were below the top of permanently installed sampling pumps. 25 

Depth to water was measured from the 12 of the 15 wells sampled during the July 2017 sampling 26 

that event. Wells FWGmw-019, FWGmw-022, and FWGmw-023 had water levels greater than 27 

100 feet, the limit of the water level indicator used during the event. During the December 2017 28 

sampling event, 81 of the 92 wells sampled were gauged. The water level was below the top of the 29 



 

Camp Ravenna Groundwater and Environmental Investigation Services Annual GW Report 2017 

Page 2-2 

pump at the following 11 wells: B12mw-012, BKGmw-015, BKGmw-021, DETmw-004, 1 

FBQmw-174, LL1mw-063, LL1mw-083, LL1mw-084, LL7mw-001, RQLmw-008, and 2 

WBGmw-009. Water level measurements collected during the April and July 2017 groundwater 3 

sampling events are presented on the purge logs included in the Draft Facility-Wide Groundwater 4 

Monitoring Program RVAAP-66 Facility-Wide Groundwater Semi-Annual Report for April and 5 

July 2017 Sampling Events Former Ravenna Army Ammunition Plant, Portage and Trumbull 6 

Counties, Ohio (TEC-Weston JV, 2018b). Water level measurements collected during 7 

groundwater sampling in January and December 2017 are on the purge logs included in 8 

Appendix D. 9 

2.2 MONITORING WELL INSPECTION AND REPAIRS – 2017 10 

Each monitoring well was inspected at the time of its water-level measurement during the April 11 

2017 comprehensive water level measurement event.  Well inspection notes from April 2017 are 12 

included in Appendix D.  Recommendations for well maintenance based on well inspections 13 

include the following: 14 

• BKGmw-006 - Repair the concrete pad and replace the rusted stickup  15 

• BKGmw-010 – Replace the hinge 16 

• BKGmw-012 – Replace the hinge 17 

• BKGmw-013 – Replace polyvinyl chloride (PVC) well cap with sealable, compression cap 18 

• BKGmw-016 – Replace pad, hinge, and reset loose bollard 19 

• BKGmw-019 – Replace PVC well cap with sealable, compression cap 20 

• BKGmw-020 – Replace PVC well cap with sealable, compression cap 21 

• CPmw-005 – Replace concrete pad 22 

• DA2mw-110 – Consider replacing heaved concrete pad 23 

• DA2mw-111 – Consider replacing heaved concrete pad and oil or replace stickup lid hinge 24 

• DA2mw-113 – Oil or replace stickup lid hinge 25 

• FBQmw-177 – Consider replacing heaved concrete pad 26 
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• FWGmw-007 – Replace concrete pad and reset loose bollard 1 

• FWGmw-016 – Replace concrete pad 2 

• FWGmw-023 – Paint well name on well 3 

• LL1mw-065 – Reset loose bollard 4 

• LL1mw-089 – Reset four loose bollards 5 

• LL4mw-197 – Reset leaning bollard 6 

• LL5mw-001 – Paint bollards 7 

• LL5mw-002 – Paint bollards 8 

• LL5mw-003 – Paint and reset bollards 9 

• LL5mw-004 – Paint bollards 10 

• LL5mw-005 – Paint bollards 11 

• LL6mw-007 – Replace concrete pad 12 

• LL6mw-009 – Paint bollards and well 13 

• LL7mw-001 – Paint bollards 14 

• LL7mw-002 – Paint bollards and well 15 

• LL7mw-003 – Paint bollards and well 16 

• LL7mw-004 – Paint bollards and well 17 

• LL7mw-005 – Paint bollards 18 

• LL7mw-006 – Paint bollards and well 19 

• LL10mw-004 – Consider replacing cracked pad 20 

• LL11mw-002 – Replace well vault bolts 21 

• LL11mw-004 – Replace one well vault bolt 22 

• LL11mw-012 – Replace concrete pad 23 

• LNWmw-025 – Replace bollards 24 
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• LNWmw-027 – Replace bollards and replace one well vault bolt 1 

• MBS-004 – Consider resetting or replacing pad 2 

• NTAmw-109 – Stabilize or reset casing in pad 3 

• NTAmw-119 – Replace cracked pad 4 

• RQLmw-006 – Replace loose pad 5 

• WBGmw-005 – Grease hinge 6 

• WBGmw-009 – Repair or replace hinge 7 

• WBGmw-010 – Replace pad 8 

• WBGmw-012 – Reset one bollard 9 

• WBGmw-013 – Repaint 10 

• WBGmw-014 – Consider replacing pad 11 

2.3 SEDIMENTATION AND TURBIDITY 12 

The sediment accumulation footages and the well-bottom descriptions for 114 of the 299 13 

monitoring wells are presented in Table 2-1. The remaining wells without sediment accumulation 14 

data have dedicated pumps installed in the casing that prevents measuring the total depth of the 15 

well. The total depth measurements were recorded during the April 2017 comprehensive gauging 16 

event. Most wells have less than 0.20 foot of accumulated sediment; however, 33 of the 114 wells 17 

had a sediment thickness of 0.20 foot or greater.  The majority of these 33 wells and wells that had 18 

little to no sediment accumulation had a soft well bottom observed during gauging.  19 

Several anomalous readings were noted in the Final Facility-Wide Groundwater Monitoring 20 

Program RVAAP-66 Facility-Wide Annual Report for 2015 (TEC-Weston JV, 2016b) regarding 21 

sediment accumulation calculations for wells EBGmw-131, FBQmw-172, and LL8mw-005.  22 

These were 49.69, 14.37, and 10.14 feet, respectively. These large sediment accumulation 23 

calculations from 2015 were likely associated with incorrect readings and/or data entry errors. A 24 

depth to bottom measurement was not collected for EBGmw-131 during September 2016 or April 25 

2017 because a pump is installed in the well; however, sediment accumulation measurements from 26 

September 2016 data for FBQmw-172 and LL8mw-005 for 2016 were 0.07 and 0.55 feet 27 
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respectively. The sediment accumulation reading from April 2017 for LL8mw-005 was 0.32, 1 

which confirms that the 2015 reading for LL8mw-005 was anomalous. Well FBQmw-172 has a 2 

pump installed in it; therefore, a total depth reading could not be obtained during the April 2017 3 

event.  4 

Wells exhibiting potentially anomalous estimates of sediment accumulation during the April 2017 5 

event include LL3mw-240 (9.76 feet of sediment) and LL12mw-113 (4.21 feet). LL3mw-240 had 6 

a measured sediment accumulation of 0.00 foot during the September 2016 gauging event.  7 

LL12mw-113 had an identical measured sediment accumulation (4.21 feet) during the September 8 

2016 gauging event. The sediment accumulation in LL3mw-240 is likely an anomaly due to a poor 9 

reading or data entry error and will be verified during the next comprehensive gauging event. The 10 

accumulation in LL12mw-113 is confirmed by the April 2017 reading.  11 

Table 2-2 presents the turbidity readings measured during the 2016 and 2017 sampling events. 12 

These are the final turbidity readings collected prior to sampling each of the wells for the respective 13 

sampling event. Turbidity readings ranged from 0.00 to 1,000 Nephelometric turbidity units 14 

(NTUs) in the April 2017 comprehensive sampling event. Only 11 of the 117 readings from the 15 

April 2017 sampling event were greater than 10 NTUs. 16 

In a continued effort to minimize turbid samples, low-flow purging and sampling techniques are 17 

being used. Dedicated bladder pumps and tubing are installed in 185 of the 299 total wells.  Based 18 

on the November 2016 sampling, four wells (FBQmw-175, FWGmw-002, FWGmw-011, and 19 

LL4mw-194) with turbidity values in excess of 10 NTUs were redeveloped prior to sampling 20 

during the April 2017 sampling event. Following redevelopment, turbidity values for FBQmw-21 

175, FWGmw-002, and FWGmw-011 in April 2017 were 305, 25.9, and 133 NTUs, respectively. 22 

FBQmw-175 returned an error reading during the April 2017 sampling event. Turbidity values for 23 

FBQmw-175, FWGmw-002, and FWGmw-011 during the December 2017 sampling event were 24 

89.70, 23.10, and 27.70 NTUs, respectively, displaying a decrease in turbidity from the April 2017 25 

sampling event.  LL4mw-194 was redeveloped in April 2017, but was not sampled during any 26 

sampling event in 2017. During redevelopment, the final turbidity result was over the upper range 27 

limit of the field monitoring instrument, which represents a value greater than 1,000 NTUs.  28 
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2.4 MONITORING WELL SAMPLING EVENTS 1 

2.4.1 January 2017 2 

The January 2017 FWGWMP sampling event was performed from January 10–17, 2017. A total 3 

of 15 monitoring wells were sampled, including one of the five RCRA wells (RQLmw-009). The 4 

results of the January 2017 sampling event also are presented in Section 3 and further discussed in 5 

Section 4 of this report. 6 

2.4.2 April 2017 7 

The April 2017 FWGWMP sampling event was performed April 17 through May 4, 2017. During 8 

the event, 101 monitoring wells were sampled. This includes four of the five RCRA wells 9 

(RQLmw-007, RQLmw-008, RQLmw-009, and DETmw-003). Four FWGWMP wells (B12mw-10 

012, DETmw-004 [RCRA well], LL1mw-063, and LL4mw-194) could not be sampled during the 11 

April 2017 event because of insufficient water volume. The results of the April 2017 sampling 12 

events are reported in the Draft Facility-Wide Groundwater Monitoring Program RVAAP-66 13 

Facility-Wide Groundwater Semi-Annual Report for April and July 2017 Sampling Events Former 14 

Ravenna Army Ammunition Plant, Portage and Trumbull Counties, Ohio (TEC-Weston JV, 15 

2018b). The results of this sampling event are summarized in Section 3.0 and further discussed in 16 

Section 4.0 of this report. 17 

2.4.3 July 2017 18 

The July 2017 FWGWMP sampling event was performed from July 31 through August 9, 2017. 19 

Fifteen FWGWMP monitoring wells were sampled during the event. No RCRA wells were 20 

included in the sampling. The results of the April 2017 sampling events are reported in the Draft 21 

Facility-Wide Groundwater Monitoring Program RVAAP-66 Facility-Wide Groundwater Semi-22 

Annual Report for April and July 2017 Sampling Events Former Ravenna Army Ammunition Plant, 23 

Portage and Trumbull Counties, Ohio (TEC-Weston JV, 2018b). The results of the July 2017 24 

sampling event are presented in Section 3.0 and further discussed in Section 4.0 of this report.  25 

2.4.4 December 2017 26 

The December 2017 FWGWMP sampling event was performed from December 1 through 7, 2017. 27 

A total of 84 of the 299 monitoring wells were sampled, including four of the five RCRA wells 28 

(RQLmw-007, RQLmw-008, RQLmw-009, and DETmw-003). Eight of the FWGWMP wells 29 
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planned for sampling in December were observed with insufficient groundwater for sampling: 1 

B12mw-012, DETmw-004, FBQmw-174, LL1mw-063, LL1mw-083, LL1mw-084, LL7mw-001, 2 

and SCFmw-004. The results of the December 2017 sampling event are presented in Section 3.0 3 

and further discussed in Section 4.0 of this report.  4 

2.5 LABORATORY ANALYSIS AND DATA VALIDATION 5 

FWGWMP samples were submitted to TestAmerica, Inc. laboratories in Sacramento, California, 6 

Denver, Colorado, and Canton, Ohio, for analysis.  The data were validated by qualified personnel 7 

on the TEC-Weston JV team in accordance with the project specifications included in the QAPP.  8 

The laboratory data packages and the data validation reports are provided in Appendix B. 9 

2.6 INVESTIGATION-DERIVED WASTE 10 

IDW reports were prepared for the liquid waste generated during the January, April, July, and 11 

December 2017 sampling events. Purge and decontamination water was collected at each well 12 

location and transferred to 55-gallon drums. Instruments and equipment were decontaminated after 13 

purging and sampling each monitoring well. Minimal IDW volume was generated because of the 14 

use of dedicated sampling equipment. Pending disposal of the IDW, the IDW fluids are stored in 15 

55-gallon drums at Building 1036 and inspected on a weekly basis. IDW reports dated 16 

March 9, 2017 (January Event) and December 19, 2017 (December Event), are included in 17 

Appendix E. IDW reports dated June 15, 2017 and September 8, 2017 are included in the Draft 18 

Facility-Wide Groundwater Monitoring Program RVAAP-66 Facility-Wide Groundwater Semi-19 

Annual Report for April and July 2017 Sampling Events Former Ravenna Army Ammunition Plant, 20 

Portage and Trumbull Counties, Ohio (TEC-Weston JV, 2018b). IDW from all events were 21 

classified as non-hazardous waste for waste disposal purposes.  IDW from the April 2017 sampling 22 

event was properly transported and disposed of on August 17, 2017.  IDW from the January 2017 23 

sampling event was properly transported and disposed of on January 27 2017. IDW from the 24 

December 2017 event was transported and disposed on December 21, 2017. IDW from the 25 

July 2017 sampling event was determined to be nonhazardous and is awaiting proper transport and 26 

disposal while being inspected on a weekly basis.  27 
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3.0 2017 MONITORING RESULTS 1 

3.1 GROUNDWATER ELEVATIONS 2 

Groundwater elevations for 295 of the 299 FWGW monitoring wells are presented in Table 2-1. 3 

Potentiometric surface maps were created using these groundwater elevations and are presented as 4 

Figures 3-1 through 3-4. These figures show the potentiometric surfaces of the unconsolidated, 5 

Homewood, Upper Sharon, and Basal Sharon Conglomerate aquifers. These depictions include 6 

groundwater-surface water interface (GSI) interpretations made based on available topographic 7 

and groundwater elevation information; staff gauges in surface water bodies are not available. The 8 

remainder of this subsection discusses the groundwater flow directions in each of the aquifers, 9 

vertical and horizontal flow gradients, and potential off-site migration pathways. 10 

3.1.1 Horizontal Gradients and Flow Velocities 11 

Unconsolidated Aquifer 12 

Figure 3-1 illustrates the potentiometric surface of the unconsolidated aquifer. Groundwater in the 13 

unconsolidated aquifer predominantly flows in an easterly direction with local, radial, and/or 14 

southerly flow components. Variations in flow direction are associated with the influence of local 15 

streams, topographic elevation changes, and the presence/absence of the unconsolidated matrix 16 

materials. The streams are likely discharge locations for the unconsolidated aquifer, as shown on 17 

Figure 3 1. Where the unconsolidated aquifer is absent, the Homewood Formation or the Sharon 18 

Sandstone is the uppermost aquifer, as shown on Figure 3-1 with a hatched pattern. The 19 

Homewood Formation and Sharon Sandstone are in direct hydraulic communication with the 20 

unconsolidated aquifer, where present. 21 

Horizontal hydraulic gradients were calculated for the unconsolidated aquifer at the three locations 22 

shown on Figure 3-1. The gradients range from 0.011 to 0.025 feet per foot (ft/ft). Using average 23 

porosity values from previous Shelby tube samples and average hydraulic conductivity values 24 

derived from rising head/falling head tests conducted on 10 wells in November 2012, groundwater 25 

velocities were calculated along the three gradients at rates of 0.049 foot per day (ft/day) to 26 

0.11 ft/day (18 to 40 feet per year [ft/year]). Table 3-1 summarizes the horizontal hydraulic 27 
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gradient and groundwater velocity data for the various aquifers using the April 2017 groundwater 1 

elevation measurement data. 2 

Homewood Formation 3 

Figure 3-2 illustrates the potentiometric surface of the Homewood Formation, with an overall 4 

southerly to southeasterly groundwater flow direction; however, local radial flow patterns are 5 

evident. Groundwater elevations shown on Figure 3-2 in the Fuze and Booster Quarry 6 

Landfill/Ponds area show a mounded pattern resulting in a radial flow pattern. 7 

Horizontal hydraulic gradients were calculated for the Homewood Sandstone aquifer at the three 8 

locations shown on Figure 3-2. The gradients ranged from 0.005 to 0.021 ft/ft. Using average 9 

porosity values from previous core samples and average hydraulic conductivity values derived 10 

from hydraulic testing (slug testing) conducted on two Homewood Sandstone aquifer wells in 11 

November 2012, groundwater velocities were calculated along the three gradients at rates of 12 

approximately 0.29 ft/day to 1.2 ft/day (105 to 439 ft/year), as shown in Table 3-1. Review of the 13 

comprehensive groundwater hydraulic conductivity and permeability testing data set for Camp 14 

Ravenna will be conducted during the ongoing FWGW RI to determine facility-wide ranges of 15 

key hydrogeology parameters applicable to the Homewood Sandstone aquifer. The FWGW RI will 16 

also provide a review and confirmation of monitored zone formation designations for well 17 

locations in the Fuze and Booster Quarry and Load Lines 5 through 10 AOCs.  This will include 18 

an evaluation of intervening shale layers indicated to be functioning as an aquitard between the 19 

upper most saturated sandstone intervals (i.e., the Homewood and/or Massillon Formations) and 20 

the Upper Sharon Sandstone aquifer in this portion of Camp Ravenna. 21 

Sharon Sandstone (Upper Sharon) 22 

Figure 3-3 illustrates the potentiometric surface of the Sharon Sandstone aquifer (also referred to 23 

as the Upper Sharon). Groundwater in the Sharon Sandstone aquifer flows generally toward the 24 

east; however, an area of higher groundwater elevations forming a mound is observed in the eastern 25 

portion of Camp Ravenna. This mounding effect is centered in the Load Line 2 area as depicted 26 

with a radial flow pattern on Figure 3-3. The Sharon Sandstone aquifer is in direct hydraulic 27 

communication with the unconsolidated aquifer for much of its extent in the central and eastern 28 

portions of Camp Ravenna. Where streams have incised and eroded the unconsolidated sediments 29 
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across this area, the Sharon Sandstone aquifer is in direct hydraulic communication with the local 1 

stream system. Portions of these streams are likely groundwater discharge zones for the Sharon 2 

Sandstone aquifer. Figure 3-3 shows this interconnection where the potentiometric lines intersect 3 

the streams. 4 

Horizontal hydraulic gradients were calculated for the Sharon Sandstone aquifer at the three 5 

locations shown on Figure 3-3. The gradients range from 0.013 to 0.028 ft/ft. Using average 6 

porosity values from previous core samples and average hydraulic conductivity values derived 7 

from hydraulic testing (slug testing) conducted on two Sharon Sandstone aquifer wells in 8 

November 2012, groundwater velocities were calculated along the three gradients at rates of 9 

1.6 ft/day to 3.4 ft/day (571 to 1,231 ft/year), as shown in Table 3-1. 10 

Basal Sharon Conglomerate  11 

The deepest aquifer zone monitored at Camp Ravenna is the Basal Sharon Conglomerate, which 12 

occurs within the basal portions of the Sharon Member - Sandstone/Conglomerate Unit. 13 

Groundwater flow in the Basal Sharon Conglomerate is generally northeastward, as illustrated on 14 

Figure 3-4; however, local flow direction may vary from almost northerly to southeasterly.  A 15 

horizontal hydraulic gradient (0.0058 ft/ft) was calculated for the Basal Sharon Conglomerate, as 16 

illustrated on Figure 3-4. Using porosity values obtained from previous cores in the upper Sharon 17 

and a hydraulic conductivity value obtained from literary sources for sandstone formations, a 18 

groundwater velocity of 0.016 ft/day (6 ft/year) was estimated, as shown in Table 3-1. It is likely 19 

that hydraulic conductivity values for the Basal Sharon Conglomerate are higher than the value 20 

presented in the literature (based on actual well yields); therefore, the value presented in Table 3-1 21 

may underestimate the groundwater velocity in this aquifer zone. 22 

3.1.2 Vertical Gradients 23 

To evaluate the potential for groundwater to flow vertically within or between aquifers, 24 

groundwater elevations were evaluated at well clusters.  A well cluster consists of two wells 25 

located within 20 feet of one another and screened in different aquifers.  New wells have been 26 

installed and have been nested with previously existing or other new well installations screened in 27 

the overlying water bearing zones.   28 
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Table 3-2 presents the well clusters evaluated, the April 2017 groundwater elevations, the 1 

elevation of the midpoint of each well’s screened interval, and the calculated vertical hydraulic 2 

gradients. The vertical gradient at a well cluster is calculated by dividing the difference in 3 

groundwater elevations (head) by the distance between screen midpoints. A negative vertical 4 

gradient indicates an upward gradient, and a positive vertical gradient indicates a downward 5 

gradient. 6 

Unconsolidated and Homewood Aquifers 7 

One well cluster was evaluated for the potential of vertical flow between the unconsolidated and 8 

Homewood aquifers. As shown in Table 3-2, the calculated gradient for the well cluster in the 9 

Load Line 6 AOC is 0.007 ft/ft downwards.  The magnitude of this vertical gradient is negligible 10 

and indicates vertical groundwater flow between the unconsolidated and Homewood aquifers is 11 

limited. 12 

Unconsolidated and Upper Sharon Sandstone Aquifers 13 

Seven well clusters screened in the unconsolidated and Upper Sharon Sandstone aquifers were 14 

evaluated to determine vertical flow potential between these aquifers. In one of these seven well 15 

clusters, the flow direction was upward from the Upper Sharon Sandstone to the unconsolidated 16 

aquifer. The well cluster with the upward flow direction is located in the Erie Burning Grounds 17 

AOC, located in the northeast portion of Camp Ravenna.   18 

The five remaining well clusters evaluated show a downward vertical gradient from the 19 

unconsolidated aquifer to the Upper Sharon Sandstone aquifer. In one of these well clusters 20 

(FWGmw-015 and FWGmw-016), a shale layer is present between the unconsolidated aquifer and 21 

the Upper Sharon Sandstone, as evidenced in the boring log for FWGmw-016. Based on the 22 

geologic map (Figure 1-2), these wells are located near the local, eastern extent of the Sharon 23 

Member Shale Unit. Hydraulic communication/downward groundwater flow at this location is 24 

influenced by the shale, which may locally act as an aquitard; however, the effectiveness of the 25 

shale to act as an aquitard is limited in areal extent. 26 
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Unconsolidated and Basal Sharon Conglomerate Aquifers 1 

Groundwater elevations in two well clusters were evaluated to estimate the vertical gradient 2 

between the unconsolidated and the Basal Sharon Conglomerate aquifers. As shown in Table 3-2, 3 

one well cluster shows a downward gradient and one shows an upward gradient.  4 

An upward vertical gradient was present in the eastern portion of Camp Ravenna, close to the 5 

southern property boundary at well SCFmw-004. Artesian conditions indicated by historical 6 

gauging measurements and recent field observations for SCFmw-004 will be evaluated as part of 7 

ongoing monitoring.  New paired well installations advanced during the RI will support evaluation 8 

of vertical gradient between the Upper Sharon Sandstone and Basal Sharon Conglomerate aquifers 9 

in this portion of Camp Ravenna. 10 

At the western-most Basal Sharon Conglomerate well (SCFmw-001), the head difference between 11 

the upper aquifers and the Basal Sharon Conglomerate was in excess of 80 to 90 feet. This is an 12 

area where the Mercer Member (shale), the Massillon Sandstone, and the Sharon Member are 13 

indicated to be present.  Shales within the Mercer Member and the Sharon Member – Shale Unit 14 

are likely to act as aquitards, locally inhibiting flow between the unconsolidated and Homewood 15 

aquifers to the Basal Sharon Conglomerate. A vertical gradient was not calculated for this portion 16 

of the post based on the presumed presence of shale layers functioning as a localized aquitard and 17 

the current lack of groundwater elevation data for the Upper Sharon Sandstone aquifer. The 18 

presence and hydraulic confining effect of these shale units in the area of SCFmw-001 will be 19 

evaluated as part of the ongoing FWGW monitoring. 20 

To the east of SCFmw-001, where the Homewood, Massillon Sandstone, and the Mercer Member 21 

have been eroded, the difference in groundwater elevations and the vertical gradient between the 22 

Basal Sharon Conglomerate and overlying aquifers is significantly less.  This is shown on 23 

Table 3-2 by the LL12mw-247 and SCFmw-002 well cluster. The ongoing FWGW monitoring 24 

will further evaluate the potential for vertical migration to the Basal Sharon Conglomerate from 25 

overlying water bearing units. Investigation activities conducted in 2016 included nested 26 

monitoring well installations within the Upper Sharon Sandstone and Basal Sharon Conglomerate 27 

aquifers in the areas where the Homewood aquifer is present and monitored by previously existing 28 

wells.  29 
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Upper Sharon Sandstone and Basal Sharon Conglomerate Aquifers 1 

Three well clusters screened in the Upper Sharon Sandstone and Basal Sharon Conglomerate were 2 

evaluated to determine vertical flow potential between these aquifers. In two of these well clusters, 3 

the flow direction was downward from the Upper Sharon Sandstone to the Basal Sharon 4 

Conglomerate aquifer. One of the well clusters is located in the Load Line 2 AOC near the Camp 5 

Ravenna boundary. The second well cluster is located in the Load Line 10 AOC, located in the 6 

eastern portion of Camp Ravenna. The third well cluster, which exhibited an upward vertical 7 

gradient, is in the Load Line 12 AOC near the Camp Ravenna boundary. As shown on Table 3-2, 8 

the vertical gradients at all three well clusters are relatively small, ranging from -0.003 to 9 

0.013 ft/ft, indicating that vertical flow between the Upper Sharon Sandstone and Basal Sharon 10 

Conglomerate aquifers is limited. 11 

3.2 DATA VALIDATION 12 

Data validation results for samples collected during the April 2017 monitoring event are discussed 13 

in the Draft Facility-Wide Groundwater Monitoring Program RVAAP-66 Facility-Wide 14 

Groundwater Semi-Annual Report for April and July 2017 Sampling Events Former Ravenna 15 

Army Ammunition Plant, Portage and Trumbull Counties, Ohio (TEC-Weston JV, 2018b). 16 

Sampling data from the July 2017 monitoring event conducted by the USACE has not been 17 

validated yet. The validation results will be provided in the next FWGWMP-related report to be 18 

submitted to OEPA after they are received. This subsection summarizes the results of the data 19 

validation performed on groundwater samples and quality control (QC) sample data for sampling 20 

events conducted in January and December 2017. TestAmerica-Denver performed all analyses 21 

except for Method 7196A (hexavalent chromium), which was performed by TestAmerica-Canton, 22 

and nitroguanidine and nitrocellulose, which were performed by TestAmerica-Sacramento. The 23 

validator noted TestAmerica-Canton does not hold U.S. Department of Defense (DoD) 24 

Environmental Laboratory Accreditation Program (ELAP) accreditation for hexavalent chromium, 25 

and TestAmerica-Denver does not hold DoD ELAP accreditation for free cyanide. The lack of 26 

DoD accreditation does not affect the usability of the data for current purposes. 27 

Samples were analyzed for volatiles by Method SW846 8260B, semivolatiles by method 8270D, 28 

polycyclic aromatic hydrocarbons (PAHs) by 8270D SIM, pesticides by 8081B, polychlorinated 29 
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biphenyls (PCBs) by 8082A, explosives by 8330B, metals/mercury by 6010C/6020A/7470, total 1 

cyanide by 9012B, hexavalent chromium by 7196A, nitroguanidine by modified 8330, perchlorate 2 

by 6860, alkalinity by 2320B, nitrocellulose by WS-WC-0050, sulfide by 9034, 3 

chloride/sulfate/nitrate/nitrite by 9056A, and free cyanide by 4500 CN I Standard Method (SM). 4 

Results are reported in laboratory sample delivery groups (SDGs) 240-88739-1 (hexavalent 5 

chromium only), 240-88785-1 (hexavalent chromium only), 240-88812-1 (hexavalent chromium), 6 

240-88815-1 (hexavalent chromium), 240-88885-1 (hexavalent chromium only), 240-88967-1 7 

(hexavalent chromium only), 240-89062-1 (hexavalent chromium), 240-89104-1 (hexavalent 8 

chromium only), 280-104206-1, 280-104281-1, 280-104281-2 (free cyanide only), 280-104320-1, 9 

104384-1, 104384-2 (free cyanide only), 104483-1, 104483-2 (free cyanide only), 104552-1, 10 

104552-2 (free cyanide only), 92979-1 (includes 92982, 92983, 93047), and 93104-1, and are 11 

presented in Appendix B. The U.S. Environmental Protection Agency (EPA) Stage 2B validation 12 

was performed by qualified chemists on the TEC-Weston JV team (all SDGs except 280-104384-13 

1, which was validated by Laboratory Data Consultants). Data validation reports are presented in 14 

Appendix B. 15 

The data were reviewed using guidance and QC criteria documented in the Final Remedial 16 

Investigation Work Plan for Groundwater and Environmental Services for RVAAP-66 Facility-17 

Wide Groundwater, Former Ravenna Army Ammunition Plant, Portage and Trumbull Counties, 18 

Ohio, Appendix A: Sampling Analysis Plan, A.2: Uniform Federal Policy Quality Assurance 19 

Project Plan (UFP-QAPP), Attachment A: Data Validation Evaluation Sheets (TEC-Weston JV, 20 

2016a). The guidance and quality assurance (QA)/QC criteria are based on the DoD Quality 21 

Systems Manual (QSM), Version 5.0; USEPA National Functional Guidelines for Organic Data 22 

Review (EPA, 2014a) and USEPA National Functional Guidelines for Inorganic Data Review 23 

(EPA, 2014b); and analytical methods and professional judgment. See Appendix B (data 24 

validation reports) for further details on specific data quality issues that are summarized in this 25 

section. Field QC samples, including trip blanks, field duplicates, and matrix spike/matrix spike 26 

duplicates (MS/MSDs), were collected at the frequency specified in the UFP-QAPP (TEC-Weston 27 

JV, 2016a). Trip blanks were collected at a frequency of one per cooler with volatile organic 28 

compound (VOC) samples. Field duplicates were generally collected at or exceeding the 10 % 29 

frequency of collection criterion (see additional discussion below). MS/MSD pairs were collected 30 

at or exceeding the 5% frequency of collection criterion (except for the wet chemistry analyses of 31 
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sulfide [two samples] and nitrate and nitrite [seven samples] where no MS/MSD were performed). 1 

During data validation, qualifiers were assigned to assist in proper data interpretation. If values are 2 

estimated, data may be used for site evaluation purposes; however, reasons for data qualification 3 

should be taken into consideration when interpreting sample concentrations. Data that have been 4 

rejected (R) should not be used for any purpose. Results with no qualifiers meet all data quality 5 

goals as outlined in the UFP-QAPP. The data were reviewed and validated by calculating Relative 6 

Percent Difference (RPD) between spiked sample recoveries according to the USEPA National 7 

Functional Guidelines for Organic Data Review (EPA, 2014a) and USEPA National Functional 8 

Guidelines for Inorganic Data Review (EPA, 2014b). SW-846 Methods were used for 9 

characterization of chemical constituents other than nitrate/nitrite. SW-846 Methods recommend 10 

using the actual spiked sample concentrations to calculate RPD values. The laboratory calculated 11 

RPDs based on the SW-846 Methods; however, the spiked sample concentrations varied because 12 

of sample aliquot sizes, which led to variations in the spike concentrations. Calculating RPDs from 13 

spiked sample concentrations (rather than recoveries) results in poor precision that is not 14 

necessarily indicative of the data quality. Comparing spike recoveries during validation was a 15 

better indicator of analytical precision. 16 

Field duplicate sampling represented a minimum of 10% of the total number of normal 17 

environmental samples for contaminant constituents analyzed during the January 2017 and 18 

December 2017 events, with exceptions including free cyanide by Method 4500 CN I SM (no field 19 

duplicate collected for the seven samples), sulfide by Method 9034 (no field duplicate for two 20 

samples), and sulfate/chloride/nitrate/nitrite by 9056A (no field duplicate for seven nitrate/nitrite 21 

and four sulfate/chloride samples).  Of the constituents covered by these tests, only free cyanide 22 

and nitrate been detected to date above current screening levels.  23 

No major deviations from the planned data collection field event were encountered; therefore, the 24 

usability of the data was not impacted. Thirty data points were rejected; however, 99.5% of the 25 

data was determined to be usable or usable as qualified for their intended purposes (see Table 3-3). 26 

The following data qualifiers were used by the data validators when qualifications were required: 27 

• U = UNDETECTED - the analyte was analyzed for but not detected, or was qualified as 28 

undetected by the validator due to associated method blank contamination. 29 
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• J = ESTIMATED - the identification of the analyte is acceptable, but the QA criteria 1 

indicate that the quantitative values may be outside the normal expected range of precision 2 

(i.e., the quantitative value is estimated).  3 

• UJ = UNDETECTED ESTIMATED - a combination of the U and J qualifiers, which 4 

indicate that the analyte is not present. The reported value is considered to be an estimated 5 

reporting limit.  6 

• R = REJECTED - data are considered to be rejected and shall not be used. This flag denotes 7 

the failure of QC criteria so that it cannot be determined if the analyte is present or absent 8 

from the sample. 9 

The data validation reports discuss the application of U, J, UJ, and R validation flags, including 10 

the sample results qualified and a detailed description of the anomaly or outlier (see Appendix B). 11 

Data were qualified based on holding time exceedances, volatile headspace, initial and continuing 12 

calibration not meeting, blank contamination, spike and surrogate recoveries outside QC limits, 13 

field duplicate/laboratory duplicate RPDs above QC limits, and %RPD between column results 14 

(explosives) exceeding less than 40% criteria. Data qualifiers applied through the data validation 15 

process for detected constituents are included in Table 3-5. Rejected data, compounds qualified 16 

as undetected (U) due to method/trip blank contamination, and non-detected data reported at values 17 

that are above the limit of detection (LOD) presented in the UFP-QAPP, are summarized below 18 

by SDGs.  19 

• SDG 280-92979-1: 8260B – Acetone was qualified as undetected (U) at the limit of 20 

quantitation (LOQ) in sample FMGmw-500-011217-GW due to trip blank contamination. 21 

• SDG 280-92979-1: 8260B – The following compounds were rejected (R) in parent sample 22 

FWGmw-023-011217 due to low MS recoveries: hexachlorocyclopentadiene (0%), 23 

benzoic acid (0%), 2,4-dinitrophenol (0%), 2-chlorophenol (8%, RPD 160), 4-nitrophenol 24 

(7%, RPD 175), and phenol (9%, RPD 156). Note: because MSD recoveries met criteria, 25 

professional judgment could have been applied and estimated these compounds.  26 

• SDG 280-92979-1: In the laboratory control sample (LCS) for Method 8270D, 27 

hexachlorocyclopentadiene did not meet criteria and the results were rejected (R) for the 28 

samples collected at FWGmw-023, NTAmw-120, and LL2mw-272. 29 
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• SDG 280-104281-1: Semivolatile organic compounds (SVOC) benz(a)anthracene, 1 

chrysene, and phenanthrene were qualified as undetected (U) at the LOQ in samples 2 

NTAmw-120-120417 and NTAmw-119-120417-GW; and fluoranthene was qualified as 3 

undetected (U) at the LOQ in samples NTAmw-120-120417, NTAmw-119120417-GW, 4 

FWGmw-024-120217-GW, FWGmw-021-120217-GW, and FWGmw-020-120217-GW 5 

due to method blank contamination. 6 

• SDG 280-104281-1: Metals – Zinc was qualified as undetected (U) at the LOQ in samples 7 

NTAmw-120-120417-GW, FWGmw-007-120417-GW, and FWGmw-015-1204176-GW 8 

due to method blank contamination. Total cyanide was qualified as undetected (U) at the 9 

LOQ in samples FBQmw-171-120417-GW, FWGmw-021-120217-GW, and FWGmw-10 

018-120217-GW due to method blank contamination. Chloride was qualified as undetected 11 

(U) at the LOQ in samples FBQmw-171-120417-GW and FBQmw-175-120417-GW due 12 

to method blank contamination.  13 

• SDG 280-104320-1: Benz(a)anthracene, chrysene, fluoranthene, phenanthrene, and pyrene 14 

results in all samples were qualified as undetected (U) at the LOQ due to method blank 15 

contamination. 16 

• SDG 280-104320-1: Pesticide sample FWGmw-022-120517-GW was re-extracted outside 17 

of holding time resulting in all results being estimated (UJ). The laboratory concentrated 18 

this sample to final volume of 1 milliliter (mL) rather than method 5 mL due to sample 19 

matrix resulting in elevated reporting limits. 20 

• SDG 280-104320-1: Metals (iron, manganese, and lead) were qualified as undetected (U) 21 

in several samples due to method blank contaminations. 22 

• SDG 280-104384-1: PAHs benz(a)anthracene, chrysene, fluoranthene, phenanthrene, and 23 

pyrene were qualified as undetected (U) at the LOQ in sample LL12mw-183-120617-GW 24 

due to method blank contamination. 25 

• SDG 280-104384-1: Several metal analytes were qualified as undetected (U) at the LOQ 26 

in several samples due to method blank contamination. 27 

• SDG 280-104483-1: Several PAH compounds in two samples were qualified as undetected 28 

(U) at the LOQ due to method blank contamination.  29 

• SDG 280-104483-1: Several metal analytes were qualified as undetected (U) at the LOQ 30 

in several samples due to method blank contamination. 31 
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• SDG 280-104483-1: All 16 explosive compounds were rejected (R) in parent sample 1 

LL2mw-272-120717-GW (104483-4) due to poor MS recoveries. 2 

• SDG 280-104552-1: VOC 2,4-dinitrophenol was rejected (R) in samples RQLmw-009-3 

120717-GW, RQLmw-007-120717-GW, and RQLmw-011-120717-GW due to low LCS 4 

recoveries. 5 

3.3 GROUNDWATER QUALITY RESULTS 6 

3.3.1 Screening Criteria 7 

The groundwater data were screened in part using the approach presented in the Facility-Wide 8 

Groundwater Monitoring Program Plan RVAAP-66 Facility-Wide Groundwater Semiannual 9 

Monitoring Addendum (EQM, 2012b). The approach listed in Subsection 2.6 of that document 10 

prescribes groundwater data are to be screened against background values, facility-wide cleanup 11 

goals (FWCUGs) and/or maximum contaminant levels (MCLs), or regional screening levels 12 

(RSLs). The FWCUGs are listed in Tables 5-8 through 5-10 in the Final Facility-Wide Human 13 

Health Cleanup Goals for the Ravenna Army Ammunition Plant, Ravenna, Ohio, dated 14 

March 23, 2010 (SAIC, 2010). Although background levels for metals constituents are presented 15 

in this report, the Ohio EPA has questioned the validity of the background levels. Therefore, a 16 

comparison of groundwater data to background levels has not been conducted for the 2017 data. 17 

Therefore, 2017 FWGWMP groundwater data are compared to screening criteria as follows: 18 

• Step 1: Screen data against the FWCUGs – The most stringent of the non-carcinogenic and 19 

carcinogenic groundwater FWCUGs for the National Guard Trainee, Resident Farmer 20 

Adult, and Resident Farmer Child were used to screen the data. If this most stringent 21 

FWCUG was less than the maximum contaminant level (MCL) for a given chemical, the 22 

MCL was used for screening purposes. If a chemical concentration was less than the 23 

FWCUG (or MCL, as applicable), that chemical was not considered to be an exceedance 24 

of screening criteria. If a chemical concentration was equal to or greater than the FWCUG 25 

(or MCL), then the chemical was considered to be an exceedance of screening criteria. If a 26 

chemical does not have a FWCUG, the chemical was compared against the RSL, as follows 27 

in Step 2. 28 
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• Step 2 – Screen applicable data against the EPA RSLs for tap water. If a chemical 1 

concentration was equal to or greater than its RSL, then the chemical was considered to be 2 

an exceedance of screening criteria. If a chemical does not have either an FWCUG or RSL, 3 

a cleanup goal may need to be developed in coordination with Ohio EPA. 4 

The applicable screening criteria are listed in Table 3-4, including the FWCUGs, MCLs, and 5 

RSLs. The cleanup goal or regulatory limit chosen for screening purposes is highlighted in this 6 

table.  The chosen screening criteria are also presented on Table 3-5, which presents the 7 

FWGWMP monitoring well results. 8 

3.4 GROUNDWATER ANALYTICAL RESULTS 9 

The groundwater analytical results for detected constituents in the 96 FWGWMP wells and for the 10 

additional thirteen wells sampled for the FWGW RI background study are presented in Table 3-5.  11 

These tables present the groundwater results by analyte group (e.g., VOCs, SVOCs) and indicate 12 

the AOC and aquifer associated with each monitoring well, as applicable. The tables also include 13 

the appropriate screening criteria and identify data that are equal to or in excess of the screening 14 

criteria. 15 

3.4.1 Non-Detect Results Above Screening Criteria 16 

Appendix A includes tables which show the analytical data with reporting limits exceeding 17 

screening criteria for monitoring wells included in the FWGWMP and sampled for the purposes 18 

of the metals background study. The constituents identified on these tables include 9 19 

explosives/propellants, 10 metals, hexavalent chromium, cyanide, 3 pesticides, 7 polychlorinated 20 

biphenyls (PCB) aroclors, 27 SVOCs, and 8 VOCs. The 2017 groundwater data were compared to 21 

Facility-Wide Cleanup Goals (FWCUGs), where available.  If a constituent did not have a 22 

FWGUG, the data was screened against the most stringent of the Maximum Contaminant Level 23 

(MCL) or Regional Screening Level (RSL) for tap water. The RSLs used for comparison were 24 

selected using a total hazard quotient (THQ) =0.1, and a target cancer risk (TR) =10E-06. 25 

3.5 pH MONITORING 26 

As part of each sampling event, field parameter readings of pH are collected during the purging 27 

and well stabilization process. The final pH readings obtained during purging, just prior to 28 
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sampling, are included in Table 3-5. The typical pH range for naturally occurring groundwater is 1 

approximately 5.0 to 9.0 standard units (s.u.). The pH levels outside of the typical pH range are 2 

highlighted in Table 3-5 and are discussed below.  This subsection also identifies and discusses 3 

the monitoring wells where historical pH levels have been measured at levels outside of the typical 4 

pH range. Trend graphs for pH readings at wells identified in the FWGWMP Addendum for 2017 5 

(TEC-Weston JV, 2017) for evaluation of pH through characterization of potentially related 6 

groundwater geochemistry parameters are provided as Figures 3-5 through 3-8.   7 

Monitoring wells exhibiting pH levels, outside of the typical groundwater pH range, in one or both 8 

2017 sampling rounds, include BKGmw-016, LL1mw-086, LL1mw-083, RQLmw-011, RQLmw-9 

013, LL11mw-005, FWGmw-010, and LL1mw-089. Of these, only LL1mw-086, LL1mw-083, 10 

RQLmw-011, and RQLmw-013 were included in the expanded groundwater geochemistry 11 

sampling in 2017.  12 

Field pH readings of 9.34 s.u. and 10.51 s.u., in LL1mw-086 were measured above 9.0 s.u. during 13 

the April and December 2017 sampling events. The readings in LL1mw-086 are generally 14 

consistent with the range of field readings collected at the well since 2012 (see Figure 3-6). Field 15 

readings in 2017 represent a drop from the historical high reading at LL1mw-086 of 13.07 s.u. in 16 

May 2016  17 

A field pH reading of 4.67 s.u. in LL1mw-083 was measured below 5.0 s.u. during the April 2017 18 

sampling event; the well was dry during the December 2017 event. The reading in LL1mw-083 is 19 

consistent with previous field readings collected since 2005 that have all been below 5.0 s.u. (see 20 

Figure 3-7).  21 

A below range field reading of 4.28 s.u. was reported at RQLmw-011 during the April 2017 22 

sampling event. A normal range reading of 6.02 was logged during the December 2017 sampling 23 

event. These results are consistent with readings of 5.7 s.u. in November 2016 and 4.28 in 24 

May 2016 (see Figure 3-8). Readings for this well have historically been below 5.0 with the 25 

exceptions noted above and during October sampling events in 2009 and 2010.  26 

A below normal range field reading of 3.87 s.u. was reported at RQLmw-013 during the December 27 

2017 sampling event. A normal range reading of 5.16 was recorded during the April 2017 sampling 28 
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event. Readings for this well have historically been below 5.0 with the exception of the May 2017 1 

sampling event that was slightly above 5.0 (see Figure 3-8). 2 

Monitoring wells FBQmw-174 and RQLmw-012 have previously exhibited pH levels out of 3 

normal range (see Figures 3-5 and 3-8). FBQmw-174 was measured for pH during the May 2017 4 

sampling event and was found to be within the normal pH range, consistent with results from the 5 

May 2016 sampling event. Historically, the pH readings from FBQmw-174 have fluctuated 6 

between slightly above and slightly below 5.0. RQLmw-012 was measured for pH during the May 7 

and December 2017 sampling events and was found to be within the typical pH range.  8 

Monitoring wells LL1mw-083 (Figure 3-7), RQLmw-011, and RQLmw-013 (Figure 3-8) 9 

continue to exhibit low pH levels below 5.0 s.u., and monitoring well LL1mw-086 exhibits pH 10 

levels above and below 9.0 s.u. (Figure 3-6).  11 

The pH level in monitoring well FWGmw-002 (Figure 3-6) has only been measured greater than 12 

9.0 s.u. once, in January 2013, at a level of 9.38 s.u., with pH levels less than 9.0 s.u. before and 13 

after January 2013. Also provided on Figure 3-6, FWGmw-0011 has been within the typical 14 

groundwater pH range with the exception of a pH greater than 9.0 measured in 2016 and a pH less 15 

than 5.0 measured in 2013. 16 

The pH level in monitoring wells FBQmw-171 and FBQmw-175 were measured with a pH less 17 

than 5.0 s.u. prior to 2009 and since then, have been within the typical groundwater pH range (see 18 

Figure 3-5). LL1mw-084 has been within the typical groundwater pH range with the exception of 19 

a pH less than 5.0 measured in 2015 (Figure 3-7).   20 

A field reading slightly under normal range was recorded at BKGmw-016 during the April 2017 21 

sampling event. Readings collected during a follow up sample collected later in the April event 22 

and during the December 2017 event were within normal range.  23 

A field reading of 4.42 s.u. measured from FWGmw-010 was below 5.0 during the April 2017 24 

sampling event, but a normal range reading of 5.17 was recorded during the December 2017 25 

sampling event. A field reading of 4.60 s.u. was recorded at LL11mw-005 during the December 26 

2017 sampling event. The April 2017 reading at LL11mw-005 was 6.01. Field readings below 27 
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normal range at FWGmw-010 and LL11mw-005 were not identified as observations requiring 1 

additional review in the FWGWMP Addenda for 2016 or 2017.    2 

Field pH readings of 4.43 s.u. and 4.51 s.u. in LL1mw-089 were measured below 5.0 s.u. during 3 

the January and April 2017 sampling events. LL1mw-089 was a new RI installation in 2016 and 4 

has only been sampled four times to date.   5 

Twelve FWGWMP monitoring wells were selected to be analyzed for alkalinity during the 2017 6 

sampling events: FBQmw-171, FBQmw-174, FBQmw-175, FWGmw-002, LL1mw-083, 7 

LL1mw-084, LL1mw-086, LL1mw-088, LL1mw-089, RQLmw-011, RQLmw-012, RQLmw-8 

013, and RQLmw-014. Although pH trend graphs and 2017 field readings for LL1mw-088 and 9 

RQLmw-014 are within normal range, alkalinity/geochemistry testing was conducted for samples 10 

collected from these wells based on their proximity to out-of-normal range wells. Alkalinity results 11 

ranged from ND to 7,200 milligrams per liter (mg/L) during the spring (April/May) sampling event 12 

and ND to 290 mg/L during the December event.    13 

In addition to alkalinity, sulfate, nitrate and hexavalent chromium analyses were also performed 14 

on 10 wells: FBQmw-171, FBQmw-174, FBQmw-175, FWGmw-003, LL1mw-083, LL1mw-084, 15 

RQLmw-011, RQLmw-012, RQLmw-013, and RQLmw-014.   16 

Alkalinity results for the 12 monitoring wells and results of the sulfate, nitrate, and hexavalent 17 

chromium analyses are presented in Table 3-5.  Graphs of historical pH ranges for the 12 18 

monitoring wells sampled for alkalinity during the 2017 samplings events are presented on 19 

Figures 3-5 through 3-8.  20 
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1 4.0 DISCUSSION 

2 This provides a discussion of analytical results for the 107 total wells sampled in 2017, including 

3 wells sampled for the purposes of the FWGW RI and background study. The data are presented in 

4 Table 3-5, which includes highlighted values identifying concentrations detected at or in excess 

5 of the screening criteria. Figures 4-1 through 4-6 illustrate the exceedances by contaminant group 

6 (e.g., VOCs, SVOCs, explosives, inorganics). These figures present exceedances detected in 

7 samples collected from the unconsolidated, Homewood Sandstone, and Sharon Sandstone aquifer 

8 monitoring wells. The term “shallow aquifers” is used hereafter to refer to these three units 

9 together, for map reference purposes. Figure 4-7 illustrates exceedances detected in samples 

10 collected from the Basal Sharon Conglomerate monitoring wells.  

11 4.1 VOCs – SHALLOW AQUIFERS 

12 Figure 4-1 presents VOC exceedances in the shallow aquifers. Exceedances of carbon 

13 tetrachloride, chloroform, and/or ethylbenzene were reported above laboratory method detection 

14 limits (MDLs) in samples collected from 3 of the 20 shallow aquifer monitoring wells sampled for 

15 VOCs during the January, April, and December 2017 sampling events.  These samples were 

16 collected from LL10mw-003, which is screened in the Homewood Sandstone, and from FWGmw-

17 022 and FWGmw-023, which are screened in the Upper Sharon Sandstone. No other exceedances 

18 of VOCs were detected in the FWGWMP monitoring wells screened in the shallow aquifers 

19 sampled in 2017.  

20 4.2 SVOCs – SHALLOW AQUIFERS 

21 Figure 4-2 presents the SVOC exceedances in the shallow aquifers. Exceedances of 

22 benz(a)anthracene, benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, and/or nitrobenzene were 

23 detected at concentrations above laboratory MDLs in samples collected from 9 of the 56 shallow 

24 aquifer wells sampled for SVOCs in 2017.  Concentrations exceeding SVOC screening levels were 

25 reported in samples collected from wells screened in each of the three shallow aquifers. Wells with 

26 SVOC detections above screening levels (not all exceedance constituents were detected in all 

27 wells) include:  
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Station Monitored Aquifer 
LL10mw-003 Homewood 
BKGmw-022 Homewood 
BKGmw-023 Homewood 
NTAmw-119 Unconsolidated 
DETmw-003 Unconsolidated 
LL12mw-183 Upper Sharon 
LL1mw-089 Upper Sharon 
RQLmw-007 Upper Sharon 

1 No other exceedances of SVOCs were detected in the FWGWMP monitoring wells screened in 

2 the shallow aquifers sampled in 2017.  

3 4.3 EXPLOSIVES AND PROPELLANTS – SHALLOW AQUIFERS 

4 Figure 4-3 shows the exceedances of explosives and propellants detected above screening criteria 

5 in 2017. Seventeen of the 57 monitoring wells sampled for these constituents had concentrations 

6 reported above screening criteria. Explosive/propellants detected above screening levels included: 

7 hexahydro-1,3,5-trinitro-1,3,5-trazine (RDX); 2-amino-4,6-dinitrotoluene; 4-amino-2,6-

8 dinitrotoluene; 2,4,6-trinitrotoluene; nitrobenzene; 1,3-dinitrobenzene; 2,4-dinitrotoluene; 

9 3-nitrotoluene. Wells with explosives/propellants detections above screening levels (not all 

10 exceedance constituents were detected in all wells) include: 

Station Monitored Aquifer 

DET-003 Unconsolidated 
FBQmw-174 Homewood 
FWGmw-011 Unconsolidated 
FWGmw-021 Upper Sharon 
LL1mw-080 Upper Sharon 
LL1mw-081 Upper Sharon 
LL1mw-083 Upper Sharon 
LL1mw-084 Upper Sharon 
LL2mw-059 Upper Sharon 
LL2mw-267 Upper Sharon 
LL3mw-237 Upper Sharon 
LL3mw-244 Upper Sharon 
LL3mw-246 Upper Sharon 
LL7mw-006 Homewood 
RQLmw-008 Upper Sharon 
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Station Monitored Aquifer 

WBGmw-006 Upper Sharon 
WBGmw-009 Unconsolidated 

Most of the exceedances are located in the eastern portion of Camp Ravenna within distinct AOCs; 1 

however, four of the monitoring wells with exceedances are located east of Greenleaf Road within 2 

AOCs. 3 

4.4 PESTICIDES AND PCBs – SHALLOW AQUIFERS 4 

Figure 4-4 illustrates PCB exceedances in the shallow aquifers.  PCB exceedances of Aroclor-5 

1254 were reported in samples collected from 3 of the 27 shallow aquifer wells sampled during 6 

the 2017 sampling events.  No other PCBs were detected during sampling events conducted in 7 

2017. Pesticides detected in samples collected in 2017 include Endosulfan 1 and Delta-BHC, 8 

which do not have current USEPA screening levels. Wells with Aroclor-1254 detections above 9 

screening levels include: 10 

Station Monitored Aquifer 
BKGmw-023 Homewood 
FWGmw-021 Upper Sharon 
FWGmw-022 Upper Sharon 

4.5 INORGANICS – SHALLOW AQUIFERS 11 

Figures 4-5 and 4-6 illustrate the exceedances of inorganic constituents detected in 2017. The 12 

inorganics include metals (including hexavalent chromium) and cyanide. Of the 61 shallow aquifer 13 

monitoring wells sampled for total metals (excluding cyanide), inorganic constituents exceeded 14 

screening criteria in 49 wells. The inorganic constituents detected above screening criteria include 15 

aluminum, antimony, arsenic, cadmium, hexavalent chromium, cobalt, iron, lead, manganese, 16 

nickel, phosphorous, thallium, and vanadium. The screening criteria for each of these metals, 17 

presented in Tables 3-4 and Table 3-5, is the corresponding RSL. As noted above, the background 18 

FWCUGs are not used to evaluate metals data. A background study is being conducted as part of 19 

the ongoing FWGW RI, and will be the basis to recalculate new FWCUGs for metals. Once 20 

established, groundwater metals data will be compared against the revised FWCUGs. Wells with 21 

metals constituent detections above screening levels (not all exceedance constituents were detected 22 

in all wells) include: 23 
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Station Monitored Aquifer 
BKGmw-005 Unconsolidated 
BKGmw-006 Upper Sharon 
BKGmw-008 Upper Sharon 
BKGmw-016 Unconsolidated 
BKGmw-017 Unconsolidated 
BKGmw-021 Unconsolidated 
BKGmw-022 Homewood 
BKGmw-023 Homewood 
DA2mw-115 Upper Sharon 
DET-003 Unconsolidated 
FWGmw-004 Unconsolidated 
FWGmw-005 Homewood 
FWGmw-007 Unconsolidated 
FWGmw-011 Unconsolidated 
FWGmw-012 Upper Sharon 
FWGmw-015 Unconsolidated 
FWGmw-016 Upper Sharon 
FWGmw-020 Upper Sharon 
FWGmw-021 Upper Sharon 
FWGmw-022 Upper Sharon 
FWGmw-023 Upper Sharon 
FWGmw-024 Upper Sharon 
LL10mw-005 Homewood 
LL12mw-185 Unconsolidated 
LL12mw-187 Unconsolidated 
LL12mw-242 Unconsolidated 
LL12mw-245 Unconsolidated 
LL12mw-247 Unconsolidated 
LL1mw-064 Unconsolidated 
LL1mw-065 Unconsolidated 
LL1mw-084 Upper Sharon 
LL1mw-086 Unconsolidated 
LL1mw-087 Unconsolidated 
LL1mw-088 Unconsolidated 
LL1mw-089 Unconsolidated 
LL2mw-059 Upper Sharon 
LL2mw-267 Upper Sharon 
LL2mw-272 Upper Sharon 
LL7mw-001 Homewood 
NTAmw-119 Unconsolidated 
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Station Monitored Aquifer 
NTAmw-120 Upper Sharon 
RQLmw-007 Upper Sharon 
RQLmw-008 Upper Sharon 
RQLmw-009 Upper Sharon 
WBGmw-006 Unconsolidated 
WBGmw-009 Unconsolidated 
WBGmw-020 Upper Sharon 
WBGmw-021 Upper Sharon 

1 Cyanide was analyzed from samples collected from 50 shallow aquifer monitoring wells in 2017, 

2 including 10 locations tested for total cyanide and free cyanide concentrations. Total cyanide or 

3 free cyanide results exceeded its screening criteria in samples collected from 28 shallow aquifer 

4 wells.  Cyanide exceedances are presented on Figure 4-5 and Figure 4-6.  Additional discussion 

5 regarding cyanide results for RCRA wells included in the FWGWMP is provided in Section 4.9.6. 

6 Wells with cyanide detections over screening levels include (* - indicates locations also sampled 

7 for free cyanide):  

Station Monitored Aquifer 
BKGmw-008 Upper Sharon 
BKGmw-022 Homewood 
CPBmw-009 Upper Sharon 
DA2mw-115 Upper Sharon 
DETmw-003 Unconsolidated 
EBGmw-125* Unconsolidated 
FBQmw-172* Homewood 
FBQmw-176 Unconsolidated 
FWGmw-013 Upper Sharon 
FWGmw-020 Upper Sharon 
FWGmw-021 Upper Sharon 
FWGmw-022 Upper Sharon 
FWGmw-023 Upper Sharon 
LL11mw-005* Unconsolidated 
LL12mw-183 Upper Sharon 
LL12mw-185 Unconsolidated 
LL12mw-247* Unconsolidated 
LL1mw-084* Upper Sharon 
LL1mw-089 Upper Sharon 
LL2mw-264 Upper Sharon 
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Station Monitored Aquifer 
LL2mw-272 Upper Sharon 
LL4mw-193* Unconsolidated 
LL4mw-200 Unconsolidated 
LL6mw-001 Unconsolidated 
LL7mw-001 Homewood 
MBSmw-004 Unconsolidated 
NTAmw-118* Unconsolidated 
RQLmw-012* Upper Sharon 

The 2017 sampling program included characterization of nitrates at 25 shallow aquifer monitoring 1 

wells. Of the wells reported with detectable concentrations, results for two unconsolidated aquifer 2 

well locations were over current screening levels: LL12mw-185 and LL12mw-187.   3 

RQLmw-007 was the only FWGWMP well characterized for phosphorous during 2017. Samples 4 

from the April and December sampling events exceeded current screening levels.  5 

4.6 RI MONITORING WELLS – STATE ROUTE 5  6 

The analytical results of the five new wells installed in 2016 along the Camp Ravenna southern 7 

property boundary south of State Route 5 are discussed below. Monitoring wells FWGmw-017 8 

and FWGmw-018 are screened in the Basal Sharon Conglomerate, and monitoring wells FWGmw-9 

020, FWGmw-021, and FWGmw-024 are screened in the Sharon Sandstone. Figures 4-3, 4-4, 10 

4-5, and 4-7 illustrate the exceedances of organic and inorganic constituents detected in these five 11 

wells.  12 

• Organics: 2-amino-4,6-dinitrotoluene (FWGwm-021); 4-amino-2,6-dinitrotoluene 13 

(FWGwm-021); Aroclor-1254 (FWGmw-021 and FWGmw-018).  14 

• Inorganics: arsenic (all State Route 5 wells); hexavalent chromium (FWGwm-024); cobalt 15 

(all State Route 5 wells); iron (FWGmw-020, FWGmw-021, and FWGmw-024); 16 

manganese (all State Route 5 wells); and total cyanide (FWGmw-021).   17 

• No pesticides were detected in these five wells. 18 

4.7 SUMMARY – SHALLOW AQUIFERS 19 

As depicted on Figure 4-1 through 4-6, a small number of VOCs, SVOCs, and PCBs were detected 20 

in 9 monitoring wells at levels exceeding screening criteria. Explosives and propellants were 21 
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detected in 15 monitoring wells above screening criteria. Figure 4-8 presents the locations where 1 

organic constituents exceeded screening criteria and also presents isoconcentration contours of the 2 

explosives and propellants, SVOC, pesticide, PCB, or VOC constituents. The contours are based 3 

on the sum of the organic concentrations detected at each monitoring well found to have an 4 

exceedance of these constituents in 2017. The sum of concentrations include detections throughout 5 

2017 sampling. The total rounded sum of concentrations is presented at each monitoring well on 6 

Figure 4-8. 7 

Based on the depiction of isoconcentration contours on Figure 4-8, it is apparent that six distinct 8 

areas of Camp Ravenna were identified as impacted by organic constituents in the shallow aquifers 9 

in 2017.  One additional area in the Basal Sharon Conglomerate is discussed in Section 4.8. 10 

The first area is in the vicinity of the Fuze and Booster Quarry Landfill/Ponds AOC, where several 11 

constituents (explosives/propellants) exceeded screening criteria in Homewood Sandstone aquifer 12 

monitoring well FBQmw-174, and VOCs (ethylbenzene and chloroform) exceeded screening 13 

criteria in the Upper Sharon Sandstone aquifer monitoring well FWGmw-023. The flow direction 14 

in this area is interpreted to be easterly to southeasterly. In these directions of groundwater flow, 15 

downgradient monitoring wells in the shallow aquifers did not have any exceedances. 16 

Additionally, well LL7mw-001, which is interpreted to be slightly downgradient and cross-17 

gradient of well FBQmw-174, also did not have exceedances. The area of impact, based on these 18 

findings, is limited in extent. 19 

The second area of Camp Ravenna exhibiting organic impacts above screening criteria is based on 20 

data collected from monitoring wells LL10mw-003, and FWGmw-022, located in the Load Line 21 

10 AOC. Exceedances of two VOCs (chloroform and carbon tetrachloride), one SVOC 22 

(nitrobenzene), and PCBs (Aroclor-1254) were reported in the Load Line 10 AOC. Based on the 23 

relatively low concentrations of constituents reported in this AOC, it is likely that the extent of 24 

groundwater impact is localized and there is no indication of downgradient migration from this 25 

area.  26 

As depicted on Figure 4-8, the Load Line 1, Load Line 2, and Load Line 3 area (third area) exhibits 27 

the greatest extent of impacted groundwater. Several explosives and propellants, two SVOCs, and 28 

PCBs were detected above screening criteria in this area. Based on the similarity of constituents, 29 
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it is probable that the area within the isoconcentration contours constitutes one contiguous 1 

groundwater plume. As shown on Figure 4-8, each of the explosive and propellant, SVOC, and 2 

PCB impacts to groundwater were detected in the Upper Sharon Sandstone aquifer. VOCs were 3 

not detected above screening criteria in any Upper Sharon Sandstone wells in this area. Several 4 

explosives and propellants and PCBs (Aroclor-1254) were reported at the southern boundary of 5 

Camp Ravenna in this area. Monitoring well samples from the unconsolidated aquifer did not have 6 

any exceedances for organic constituents in this area. The Upper Sharon Sandstone groundwater 7 

flow direction in this area of Camp Ravenna is radial, as shown on Figure 3-3. 8 

The fourth area where organic constituents impact groundwater above screening criteria 9 

encompasses portions of the Open Demolition Area #2 and Winklepeck Burning Grounds AOCs. 10 

The only constituent detected above screening criteria in this area is RDX, detected in 11 

unconsolidated aquifer monitoring wells WBGmw-006 and WBGmw-009. Groundwater generally 12 

flows toward the east/southeast in this area. Based on the relatively low RDX concentrations 13 

detected in the monitoring well samples from this area, RDX contamination is limited in areal 14 

extent and is not continuous toward the southeast (to the third area of contamination encompassing 15 

the Load Line 1, Load Line 2, and Load Line 3 AOCs). The distance to this third area of 16 

contamination is approximately 2 miles.  17 

The fifth area where organic constituents impact groundwater above screening criteria 18 

encompasses the Ramsdell Quarry Landfill AOC. SVOCs were detected above screening criteria 19 

in four Upper Sharon Sandstone aquifer monitoring wells in this AOC. One explosive/propellant 20 

also was reported above screening criteria in a May 2017 sample but was not detected above 21 

laboratory MDLs in December 2017 sampling. Groundwater flow is generally toward the east in 22 

this area. Based on the relatively low SVOC and explosive/propellant concentrations detected in 23 

the monitoring well samples from this area, SVOC and explosive/propellant contamination is 24 

interpreted to be limited in areal extent, and is not continuous toward the east and southeast.  25 

The sixth area is located in the NACA Test Area AOC where one SVOC, benz(a)anthracene, was 26 

detected above screening criteria in NTAmw-119, screened in the unconsolidated aquifer. 27 

Groundwater flow in this area is generally southerly.  Benzo(b)fluoranthene was detected at 28 

concentrations less than 1 microgram per liter (µg/L); therefore, no isoconcentration is depicted 29 
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on Figure 4-8. Based on the relatively low concentrations of SVOCs detected in this well, it is 1 

likely that the extent of groundwater impact is localized. 2 

The extent of inorganic constituents detected above screening criteria in 2017 is widespread across 3 

the entire site, and inorganics are detected in all of the shallow aquifers. The background FWCUGs 4 

for total metals will be recalculated during the ongoing FWGW monitoring, and a more precise 5 

evaluation of metals exceedances will be conducted once the background study is completed. 6 

4.8 BASAL SHARON CONGLOMERATE 7 

As listed in Table 1-1, Basal Sharon Conglomerate FWGWMP monitoring wells shown on 8 

Figure 4-7 were sampled for VOCs, a subset of SVOCs, explosives and propellants, pesticides, 9 

PCBs, and metals in 2017. As indicated in Table 3-5 and shown on Figures 4-7, numerous metals, 10 

Aroclor-1254, and SVOCs benz(a)anthracene and benzo(b)fluoranthene were detected above 11 

screening criteria in these FWGWMP wells. Metals exceeding screening levels are widespread 12 

across the Basal Sharon Conglomerate aquifer and reported in each of the seven wells set in the 13 

aquifer. The metals detected above screening criteria may be associated with naturally occurring 14 

conditions and will be further evaluated following completion of the background study. SVOCs 15 

were limited to background wells BKGmw-024 and BKGmw-025 at the northwest corner of Camp 16 

Ravenna boundary, are low concentrations, and appear to be limited in extent. Aroclor-1254 17 

appears to be widespread but at low concentrations in three of the eight wells in this aquifer 18 

sampled during 2017 (BKGmw-025, FWGmw-018, and FWGmw-019). BKGmw-025 is located 19 

on the far western boundary of Camp Ravenna. FWGmw-019 is located between the Load Line 9 20 

and Load Line 10 AOCs. Groundwater in the Basal Sharon Conglomerate aquifer flows to the east 21 

in both of these areas (see Figure 3-4).  22 

Monitoring wells FWGmw-017 (metals constituents above screening levels) and FWGmw-018 23 

(Aroclor-1254 and metals above screening levels), installed at the southern boundary of Camp 24 

Ravenna south of the Load Line 2 and Load Line 12 AOCs, respectively, show some potential for 25 

contamination to migrate off of Camp Ravenna. Groundwater in this area and in the Basal Sharon 26 

Conglomerate aquifer flows to the east-southeast as shown on Figure 3-4.  27 
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4.9 TIME TRENDS 1 

Graphs were prepared for select wells representing a mix of organic constituents regularly included 2 

in the semiannual program, generally with at least one constituent that exceeded screening criteria 3 

in at least one of the 2017 sampling events (some constituents without 2017 sampling program 4 

exceedances were graphed to provide comparison to 2015 or 2016 results over screening levels). 5 

Concentrations of each of these constituents were graphed by monitoring well and class of analyte 6 

(i.e., explosives, VOCs, SVOCs, pesticides, hexavalent chromium, and cyanide) using analytical 7 

results from each well’s first sampling event through 2017. The graphs present more than one 8 

constituent, as applicable, and include linear trend lines for each constituent with at least four 9 

detected results. Non-detect results are included in the graphs and are plotted as the reporting limit. 10 

A “first detection” threshold line is included for well locations that have been graphed with an 11 

extended initial period prior to a detection of the indicated constituent. Appendix C includes the 12 

graphs. 13 

The following subsections summarize the findings of the graphs. 14 

4.9.1 Explosives and Propellants 15 

The time-trend graphs in Appendix C indicate that in most of the monitoring wells where 16 

exceedances were detected in 2016, the concentration trend is downward or flat. Increasing 17 

concentration trends were observed in the following four monitoring wells: 18 

• FBQmw-174 (Fuze and Booster Quarry AOC) – the trend line for 2,4-dinitrotoluene 19 

indicates an increasing trend as a result of the plotting of a non-detect sample result with 20 

an elevated detection limit for the April 2017. FBQmw-174 was not sampled during the 21 

December 2017 sampling event due to insufficient groundwater volume.  22 

• LL1mw-084 (Load Line 1 AOC) – 4-amino-2,6-dinitrotoluene shows an overall increasing 23 

trend over the past 18 years with concentrations recently detected over 30 µg/L and a 24 

maximum detection of 36 µg/L. Concentrations have been decreasing since 2014.  25 

• LL2mw-059 (Load Line 2 AOC) – 2,4-dinitrotoluene shows a slightly increasing trend 26 

over the past 20 years; however, concentrations typically have been less than 0.5 µg/L. The 27 

maximum detection of 0.86 µg/L occurred in 2007. 1,3-dinitrotoluene also exhibits a 28 
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slightly increasing trend over its sample history, with a constituent maximum concentration 1 

of 0.2 µg/L reported for April 2017. This well is located south of Load Line 2 and 2 

upgradient of other wells without exceedances in 2017 sample results.  3 

• LL2mw-267 (Load Line 2 AOC) – 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene 4 

show increasing concentration trends over the past 16 years; however, concentrations for 5 

each of these constituents are relatively low, with maximum detections ranging from 1.7 6 

to 2.1 µg/L occurring in 2007.  7 

• RQLmw-008 (Ramsdell Quarry Landfill AOC): Historical results for 1,3-dinitrotoluene 8 

and RDX were below detection limits from the well’s initial sampling in 1998 until 2015 9 

(1,3-dinitrotoluene) and 2016 for RDX.  One detection over screening levels has been 10 

reported for each of these constituents since July 2015. Both constituents had non-detect 11 

results samples collected in 2017.    12 

4.9.2 VOCs 13 

VOC concentrations exceeding screening criteria in 2017 were reported in samples collected from 14 

FWGmw-019, FWGmw-022, FWGmw-023, and LL10mw-003, located in the Load Line 10 AOC. 15 

FWGmw-019, FWGmw-022, and FWGmw-023 were installed in 2016 as part of the FWGW RI 16 

and have insufficient detections to support trend graph analysis. Each of the wells was reported 17 

with chloroform concentrations above screening levels in at least one sample collected since its 18 

initial sampling. The time-trend graph for LL10mw-003 in Appendix C shows an increasing trend 19 

of carbon tetrachloride and chloroform concentrations. Carbon tetrachloride has exceeded its 20 

screening criteria four times, with the constituent maximum concentration reported for December 21 

2017 event sampling results. Chloroform has been consistently detected above its screening criteria 22 

from July 2012 through both times it was sampled in 2017. 23 

4.9.3 SVOCs 24 

Benz(a)anthracene, benzo(b)fluoranthene or nitrobenzene were reported above screening levels in 25 

sampled collected during 2017 at BKGmw-022, BKGmw-023, BKGmw-024, BKGmw-025, 26 

DET-003, LL1mw-089, LL10mw-003, RQLmw-007, and NTAmw-119 (not all constituents were 27 

detected in each well). The majority of the detections were at estimated concentrations below the 28 

analytical method reporting limit, but above the screening criteria.  The 2017 SVOC detections 29 
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were generally the first time each of these constituents was reported for their respective wells, with 1 

the following exceptions.  2 

• BKGmw-023: benz(a)anthracene has been detected in two of four samples collected to 3 

date, with a maximum concentration of 0.019 µg/L reported in 2016. 4 

• LL12mw-183: benz(a)anthracene has been detected in 3 of 18 samples collected to date, 5 

with a maximum concentration of 0.14 µg/L reported in 2004. 6 

• DETmw-003: benzo(b)fluoranthene has been detected in 2 of 24 samples collected to date, 7 

with a maximum concentration of 0.12 µg/L reported in 2013.  8 

A trend analysis cannot be performed based on the limited number of detections for these 9 

constituents at each well. Each of the wells will be sampled for SVOCs in 2018. 10 

4.9.4 Pesticides and PCBs 11 

Aroclor-1254 was the only PCB detected above screening levels in 2017. The constituent was 12 

reported at FWGmw-019, FWGmw-018, FWGmw-022, FWGmw-021, BKGmw-023, and 13 

BKGmw-025. Each of these detections was the first for each of the wells. A trend analysis cannot 14 

be performed based on the limited number of detections for these constituents at each well. Each 15 

of the wells will be sampled for PCBs in 2018. Pesticides were not detected above screening levels 16 

at any well in 2017.  17 

4.9.5 Hexavalent Chromium 18 

FWGmw-024 was the only well with a detection of hexavalent chromium in samples collected 19 

during 2017. It is an RI well that was installed in 2016 and has only one detection for this 20 

constituent in the three times it has been sampled to date for hexavalent chromium. Because the 21 

RSL for hexavalent chromium is less than the LOD, any detections are exceedances.  A trend 22 

analysis cannot be performed based on the limited number of detections at the well. 23 

Hexavalent chromium has been consistently detected above this screening criteria in samples from 24 

monitoring well LL3mw-244; with detections of hexavalent chromium ranging from 0.143 to 25 

0.361 µg/L.  Hexavalent chromium was not detected in this well in 2017; however, the graphed 26 

detection limits of 20 µg/L in 2016 and 2017 give the appearance of an increasing trend, when the 27 

trend is likely to be flat.  Development of a potential background value for hexavalent chromium 28 



 

Camp Ravenna Groundwater and Environmental Investigation Services Annual GW Report 2017 

Page 4-13 

is being evaluated as part of the RI.  Hexavalent chromium results for background study wells 1 

were non-detect in samples collected in 2017. Once an appropriate screening level value is 2 

approved by the Ohio EPA, hexavalent chromium detections will be re-evaluated and included in 3 

the pending RI Report. 4 

4.9.6 Cyanide 5 

Cyanide and/or free cyanide were detected above screening criteria in 31 wells sampled in 2017, 6 

including 4 of the 5 RCRA monitoring wells regularly sampled as part of the FWGWMP. A 7 

complete list of wells with results exceeding screening levels can be found in Section 4.5. Of the 8 

wells with detected concentrations over screening levels in 2017, only DET-3 and RQLmw-007 9 

have four or more detections over their respective sampling history. Trend graphs for historical 10 

results (total cyanide only) were prepared for the five of the RCRA wells regardless of the total 11 

number of reported detections or if they had reported detected concentrations in 2017.  A 12 

discussion of the currently indicated trends for cyanide results is provided in the following bullets:  13 

• DET-3 (Open Demolition Area #2 AOC) – The trend line shows an upward trend in this 14 

well. Cyanide was detected in April and December 2017 events with both concentrations 15 

above screening criteria. Cyanide had not been detected in this well from its initial 16 

sampling in 2001 until 2016. 17 

• DET-4 (Open Demolition Area #2 AOC) – DET-4 had insufficient groundwater volume 18 

for sampling during both 2017 semiannual monitoring events. Cyanide was detected for 19 

the first time in November 2016 with a concentration above screening criteria. Previously, 20 

cyanide had not been detected in this well since sampling began in 2001. 21 

• RQLmw-007 (Ramsdell Quarry Landfill AOC) - Cyanide has been sampled 32 times 22 

beginning in July 1998. Cyanide has been detected 10 times since April 2007, with each 23 

detection exceeding screening criteria. Both samples collected in 2017 had non-detect 24 

results. The time-trend graph in Appendix C is based on data collected from May 2006 25 

through 2017 and shows a downward trend. 26 

• RQLmw-008 (Ramsdell Quarry Landfill AOC) - Cyanide has been detected only twice 27 

since data collection began in 1998.  Detection occurred in May and November 2016 at 28 

concentrations above screening criteria. Both samples collected in 2017 had non-detect 29 

results. 30 
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• RQLmw-009 (Ramsdell Quarry Landfill AOC) - Cyanide has been detected only once in 1 

this monitoring well since data collection began in 1998. The only detection occurred in 2 

May 2016 at a concentration above screening criteria. 3 

4.10 HORIZONTAL FLOW AND POTENTIAL MIGRATION PATHWAYS 4 

Based on the potentiometric surface maps provided as Figures 3-1 through 3-4 and the locations 5 

of groundwater screening criteria exceedances, the preliminary and generalized extent of 6 

groundwater impacts by organic constituents related to historical releases at Camp Ravenna is 7 

limited to the areas depicted on Figure 4-8. This figure also includes arrows depicting the general 8 

flow direction of the upper aquifers nearest the areas of contamination. 9 

The general groundwater flow direction across Camp Ravenna is from west to east; however, there 10 

are many localized areas where flow direction varies, including groundwater mounds where radial 11 

flow occurs, in the unconsolidated and Homewood Sandstone aquifers in the western portion of 12 

Camp Ravenna, and in the Upper Sharon Sandstone aquifer in the eastern portion of Camp 13 

Ravenna. Shallow groundwater flow at many areas of the site is influenced by GSI conditions 14 

along streams. 15 

Three of the impacted groundwater areas illustrated with isoconcentration contours on Figure 4-8 16 

are located proximal to groundwater mounding areas (the Fuze and Booster Quarry Landfill/Ponds 17 

AOC, the Load Line 10 AOC, and the Load Line 1, Load Line 2, and Load Line 3 AOCs area). In 18 

the Fuze and Booster Quarry Landfill/Ponds and Load Line 10 AOCs, flow is from topographic 19 

highs of the Homewood aquifer radially toward the surrounding unconsolidated aquifer present at 20 

lower topographic elevations. Because this area is underlain by the Mercer Member and/or the 21 

Sharon Member – Shale, the vertical migration of shallow groundwater contamination to deeper 22 

aquifers is anticipated to be limited. 23 

At the Load Line 1, Load Line 2, and Load Line 3 AOCs, groundwater contamination is limited 24 

to the Upper Sharon Sandstone monitoring wells. The radial flow pattern in this area indicates 25 

contaminants could migrate in all directions. The stream system located west and northwest of this 26 

area is a likely area of groundwater discharge. The potential for impacted groundwater underlying 27 

the AOCs to migrate to this stream system will be evaluated during the RI. With the exception of 28 
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one PCB Aroclor-1254 exceedance reported in the December 2017 samples collected from well 1 

FWGmw-018, concentrations of organic constituents detected above screening levels at the 2 

southern boundary of these AOCs were estimated values (“J” flagged) above FWCUGs but below 3 

RSLs. Monitoring wells LL2mw-059 and LL3mw-244 had reported detections of explosives 4 

exceeding screening levels and are located along the southern property boundary of Camp 5 

Ravenna. Well LL2mw-059 is delineated at the boundary by well FWGmw-024 that was installed 6 

in 2016. Explosives were not reported above detection limits in the sample collected from 7 

FWGmw-024. Well FWGmw-021 was installed in 2016 to delineate well LL3mw-244 closer to 8 

the property boundary. During the April 2017 sampling event, LL3mw-244 had reported 9 

detections of explosives exceeding screening levels; however, in samples collected in December 10 

2017, concentrations of explosives were below screening levels. Future monitoring in 2018 will 11 

continue to evaluate the concentrations at the property boundary.  12 

In the area of impacted groundwater within the Open Demolition Area #2 and Winklepeck Burning 13 

Grounds AOCs, contaminants exceeding screening criteria in the unconsolidated aquifer are 14 

interpreted to potentially migrate toward the east, in the direction of a number of converging 15 

streams. The potential for these streams to receive groundwater discharge from these AOCs will 16 

be evaluated as part of the RI.  17 

 18 

Flow in and around the Ramsdell Quarry Landfill AOC is toward the east-northeast as shown on 19 

Figure 3-3.  The explosive RDX has been identified above screening criteria in this area; however, 20 

RDX has not been detected in downgradient well FWGmw-012.  The SVOCs in this area were 21 

each detected at very low concentrations, and it is not likely that these constituents would migrate 22 

a significant distance without attenuation to below screening criteria. 3-Nitrotoluene, an 23 

explosive/propellant, was reported just above screening levels in unconsolidated aquifer well 24 

FWGmw-011. Groundwater flow in the unconsolidated aquifer in this area flows to the northeast; 25 

although there are no monitoring wells delineating the 3-nitrotoluene exceedance in this well, the 26 

low concentration was estimated and expected to be limited in extent. The distance from the 27 

property boundary also suggests that it is unlikely it would migrate a significant distance from this 28 
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well without attenuation to below screening criteria before it reaches the Camp Ravenna property 1 

boundary to the east.  2 

Groundwater flow in the unconsolidated aquifer, in vicinity of well NTAmw-119 (NACA Test 3 

Area AOC), is interpreted to be southerly, as shown on Figure 3-1.  Based on the low concentration 4 

of benzo(b)fluoranthene detected in NTAmw-119, it is not likely that contamination would migrate 5 

a significant distance from this well without attenuation to below screening criteria.  The pending 6 

RI will evaluate the extent of impacts and contaminant migration potential in this area, including 7 

potential effects of natural attenuation processes on contaminant fate and transport. 8 

Organic constituents identified above screening levels in the Basal Sharon Conglomerate 9 

monitoring well samples as part of the 2017 sampling included SVOCs benz(a)anthracene and 10 

benzo(b)fluoranthene and PCB Aroclor-1254.  Previous monitoring in 2016 did not identify any 11 

organic constituents above screening levels. The SVOCs reported at background wells BKGmw-12 

024 and BKGmw-025 are not associated with any known releases related to historical activities at 13 

Camp Ravenna. Additionally, two VOCs and three SVOCs detected above screening criteria in 14 

the Basal Sharon Conglomerate at monitoring well FWGmw-017 in November 2016 were below 15 

screening criteria or not detected above laboratory MDLs during 2017 sampling. The PCB 16 

Aroclor-1254 was reported in well FWGmw-018 at the southern boundary of Camp Ravenna.  17 

Previous monitoring in 2016 did not identify any organic constituents above screening levels. The 18 

additional monitoring wells installed in the Basal Sharon Conglomerate aquifer in 2016 and 19 

subsequent 2017 sampling confirmed that contaminated groundwater was generally not migrating 20 

from the shallow aquifers to the deeper water bearing zone. The exception is the Load Line 10 21 

AOC, where FWGmw-022 (screened in the Upper Sharon) and FWGmw-019 (screened in the 22 

Basal Sharon Conglomerate) both have chloroform and Aroclor-1254 above screening criteria. 23 

Vertical gradient between those wells was shown to be in the downward direction based on 24 

groundwater elevations measured during the April 2017 sampling event. 25 

4.11 TURBIDITY 26 

Elevated turbidity readings have been measured in many of the Camp Ravenna monitoring wells. 27 

Mitigation efforts to reduce elevated turbidity in groundwater samples were implemented in 2016 28 

in conjunction with the FWGW RI. The primary approach to reduce turbidity was installation of 29 
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permanent bladder pumps in the monitoring wells to be sampled on a regular basis. This eliminates 1 

the need to lower and raise equipment in the well, which can readily disturb the sediment at the 2 

bottom of the well. As part of the ongoing FWGW monitoring, wells will be selected for 3 

redevelopment to remove accumulated sediment and fines from the filter packs. Four wells 4 

(FBQmw-175, FWGmw-002, FWGmw-011, and LL4mw-194) with turbidity values in excess of 5 

10 NTUs were redeveloped in April 2017 prior to the April 2017 sampling event. These efforts 6 

should result in reduced turbidity readings, leading to more representative groundwater samples. 7 

Redevelopment for monitoring wells, as stated in the RIWP, will occur if one of the following 8 

criteria is met: 9 

• Monitoring wells with turbidity levels between 10 and 20 NTUs require redevelopment if 10 

there is greater than 0.5 foot of sedimentation in the bottom of the well, all previous rounds 11 

showed exceedingly high NTU, and the well is a non-producer (i.e., low yield). 12 

• Turbidity was greater than 20 NTUs, unless turbidity was less than 10 NTUs in the three 13 

previous rounds and unless the well is located within a naturally high turbidity water 14 

bearing zone/aquifer. 15 

Based on the above criteria, FWGmw-011 met the first and second conditions above during the 16 

April and December 2017 sampling events and will require redevelopment in 2018.  17 

4.12 GROUNDWATER MODELING 18 

As presented in the Final FWGW RIWP (TEC-Weston JV, 2016a), a numerical groundwater model 19 

has been developed for the site. This model will continue to be refined during the RI and will 20 

ultimately be used to evaluate contaminant fate and transport, including potential off-site migration 21 

of contaminants. Once refined, fully calibrated, and verified, the groundwater model will be used 22 

to make predictive simulations for presentation in reports such as annual monitoring reports, using 23 

current groundwater chemistry and flow data. 24 

4.13 ASSESSMENT OF GROUNDWATER REMEDIAL ACTION EFFECTIVENESS 25 

Groundwater remedial actions have not been conducted at Camp Ravenna. Contaminant source 26 

removals through soil excavations have been implemented to reduce groundwater impacts. 27 
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Following the completion of the FWGW RI and Feasibility Study, a determination will be made 1 

whether remedial actions are warranted for groundwater.  2 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 1 

This section summarizes the work completed and the pertinent findings from the 2017 FWGWMP 2 

monitoring events conducted at Camp Ravenna. The recommendations indicate future activities to 3 

be performed regarding groundwater monitoring. The entire groundwater monitoring well network 4 

is defined in the 2017 FWGWMP Addendum. 5 

5.1 CONCLUSIONS 6 

• In accordance with the Final Facility-Wide Groundwater Monitoring Addendum for 2017, 7 

Former Ravenna Army Ammunition Plant, Portage and Trumbull Counties, Ohio (TEC-8 

Weston JV, 2017), four rounds of groundwater sampling were conducted in January, April, 9 

July, and December 2017. Ninety-six previously installed wells and new wells installed in 10 

2016 at the former RVAAP were identified for FWGWMP semiannual or continued 11 

FWGW RI sampling in 2017 to evaluate potential off-site migration and potential source 12 

area attenuation and temporal fluctuations. An additional 14 wells were sampled for the 13 

purposes of the metals background study being conducted in association with the FWGW 14 

RI. 15 

• Four FWGWMP wells (B12mw-012, DETmw-004 [RCRA well], LL1mw-063, and 16 

LL4mw-194) could not be sampled during the April 2017 event because of insufficient 17 

water volume or elevated turbidity (LL4mw-194). Eight of the FWGWMP wells planned 18 

for sampling in December were observed with insufficient groundwater for sampling: 19 

B12mw-012, DETmw-004, FBQmw-174, LL1mw-063, LL1mw-083, LL1mw-084, 20 

LL7mw-001, and SCFmw-004. 21 

• A comprehensive round of water elevation and well depth measurements was conducted at 22 

the 295 Camp Ravenna monitoring wells in April 2017, including FWGW RI and 23 

background wells newly installed in the Upper Sharon Sandstone or Basal Sharon 24 

Conglomerate aquifers in 2016. Depth to water measurements were not collected at 4 of 25 

the 299 wells due to water below the top of dedicated pumps. 26 

• Based on the well inspection conducted in April 2017, repairs are needed for a number of 27 

monitoring wells, including replace cracked well pads, repainting, and resetting bollards 28 

and wells. 29 
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• Accumulated sediment was evaluated for each of the 114 wells that did not have a 1 

dedicated pump installed (and, therefore, total depth could not be measured). Of the 114 2 

wells evaluated, 33 had sediment accumulation greater than 0.20 foot. A calculated 3 

sediment accumulation of 9.76 feet in LL3mw-240 is likely an anomaly due to a poor 4 

reading or data entry error and will be verified during the next comprehensive gauging 5 

event. The accumulation of 4.21 feet of sediment in LL12mw-113 identified in 2016 was 6 

confirmed by the April 2017 reading and should be considered for redevelopment should 7 

it be added to the FWGWMP sampling program.   8 

• Four wells (FBQmw-175, FWGmw-002, FWGmw-011, and LL4mw-194) with turbidity 9 

values in excess of 10 NTUs, were redeveloped in April 2017 prior to the April 2017 10 

sampling event. The final turbidity result during redevelopment of LL4mw-94 was over 11 

the turbidity instrument reading range, which represents a value greater than 1,000 NTUs. 12 

As such, LL4mw-194 was not sampled during any sampling event in 2017. 13 

• Monitoring well FWGmw-011 will require redevelopment in 2018 based on continued high 14 

turbidity levels observed during the April and December 2017 sampling events.  15 

• The potentiometric surface map for the unconsolidated aquifer generally indicates flow 16 

from west to east; however, local variations in flow are influenced by the various stream 17 

systems across Camp Ravenna. Groundwater linear velocities in the unconsolidated aquifer 18 

are estimated to range from 18 to 4.0 ft/year. 19 

• The potentiometric surface map for the Homewood Sandstone aquifer shows a southerly 20 

to southeasterly groundwater flow direction; however, local radial flow patterns are 21 

evident. Groundwater linear velocities in the Homewood are estimated to range from 105 22 

to 439 ft/year. 23 

• The potentiometric surface map for the Sharon Sandstone aquifer shows flow is generally 24 

toward the east; however, an area of higher groundwater elevations forming a mound is 25 

observed in the eastern portion of Camp Ravenna. Groundwater velocities in the Sharon 26 

Sandstone are estimated to range from 571 to 1,231 ft/year. 27 

• The potentiometric surface map for the Basal Sharon Conglomerate aquifer shows flow is 28 

generally northeastward to eastward, with local flow directions interpreted to range from 29 

northerly to southeasterly. Groundwater velocity in the Basal Sharon Conglomerate is 30 
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estimated to be 6 ft/year; however, this value may be underestimated based on known well 1 

yields. 2 

• Vertical hydraulic gradients were calculated and determined to be predominantly 3 

downward. Upward vertical gradients were identified in two well clusters between the 4 

Sharon Sandstone and unconsolidated aquifers and in a well cluster between the Sharon 5 

Sandstone and Basal Sharon Conglomerate aquifers. 6 

• The pH monitoring conducted in 2017 identified eight monitoring wells exhibiting pH 7 

levels, outside of the typical groundwater pH range, in one or both FWGMP semi-annual 8 

sampling rounds, include BKGmw-016, LL1mw-086, LL1mw-083, RQLmw-011, 9 

RQLmw-013, LL11mw-005, FWGmw-010, and LL1mw-089.  Four of these wells have 10 

historically had pH levels outside of this range. Field readings below normal range at 11 

FWGmw-010 and LL11mw-005 were not identified as observations requiring additional 12 

review in the FWGWMP Addenda for 2016 or 2017. LL1mw-089 was a new RI installation 13 

in 2016 and has only been sampled four times to date. Readings collected at BKGmw-016 14 

during a follow up sample collected later in the April event and during the December 2017 15 

event were within normal range. 16 

• Analytical data obtained from the groundwater samples collected from the FWGWMP and 17 

RI monitoring wells in 2017 were compared against screening criteria, which consist of 18 

FWCUGs, MCLs, and RSLs. FWCUGs for metals were not used for metals analysis. 19 

Following approval of a background study by the Ohio EPA, metals data will be fully 20 

evaluated as part of the pending FWGW RI Report. 21 

• Analytes detected in the shallow aquifers at concentrations above screening criteria in at 22 

least one of the 2017 sampling events include VOCs, SVOCs, explosives and propellants, 23 

PCBs, metals (including hexavalent chromium), and cyanide. Pesticides were not detected 24 

above screening criteria in 2017. 25 

• VOCs were found to impact groundwater in three wells (LL10mw-003, screened in the 26 

Homewood Sandstone, and FWGmw-022 and FWGmw-023, screened in the Upper Sharon 27 

Sandstone) during the January, April, and December 2017 sampling events. 28 

• SVOCs were found to impact groundwater in eight FWGWMP and background study 29 

shallow aquifer monitoring wells and were widespread across Camp Ravenna. All SVOC 30 

results, except for one exceedance of nitrobenzene in Load Line 10 AOC well LL10mw-31 
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003, were above FWCUGs but below RSLs. Two of the wells with reported concentrations 1 

above screening levels were Homewood Aquifer background wells installed in 2016 at the 2 

northwest (upgradient) boundary of the property and are not known to be potentially 3 

impacted by historical activities at Camp Ravenna.  The majority of the SVOC detections 4 

were at estimated concentrations below the analytical method reporting limit, but above 5 

the screening criteria.  6 

• Explosives and propellant constituents were identified as impacting groundwater in five 7 

distinct areas (Figure 4-8). These areas include, or are in the vicinity of, the Fuze and 8 

Booster Quarry Landfill/Ponds AOC, Load Line 7, Ramsdell Quarry Landfill, Open 9 

Demolition Area #2 and the Winklepeck Burning Grounds AOCs, and the Load Line 1, 10 

Load Line 2, and Load Line 3 AOCs. 11 

• Aroclor-1254 was the only PCB detected above screening levels in 2017. The constituent 12 

was reported at FWGmw-019, FWGmw-018, FWGmw-022, FWGmw-021, BKGmw-023, 13 

and BKGmw-025. Each of these detections was the first for each of the wells.  14 

• Pesticides were not detected above screening levels at any well in 2017. 15 

• Metals were detected above screening criteria in 56 of the 68 monitoring wells sampled 16 

(including shallow aquifer and Basal Sharon Conglomerate wells). A complete discussion 17 

of metals detections and exceedances will be developed once the background study is 18 

completed and new FWCUGs are established. 19 

• Hexavalent chromium was detected above screening levels in groundwater samples in one 20 

FWGW well, FWGmw-024, located south of Load Line 2 AOC along the southeastern 21 

Camp Ravenna boundary. 22 

• Cyanide and/or free cyanide were detected above screening criteria in a total of 31 shallow 23 

aquifer and Basal Sharon Conglomerate wells sampled in 2017, including 1 of the 5 RCRA 24 

monitoring wells regularly sampled as part of the FWGWMP.  Concentration trend analysis 25 

of cyanide in DET-3 indicates an upward trend. The other wells reported with 26 

concentrations over screening levels in 2017 had insufficient reported detections for trend 27 

analysis.  Additional sampling event results will help determine if these detections 28 

represent new, increasing trends. Organic analytes detected in the Basal Sharon 29 

Conglomerate aquifer, at concentrations above screening criteria in at least one of the 2017 30 

sampling events, include SVOCs and PCBs (Aroclor-1254); however, the SVOCs were 31 
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only detected in two of the new background wells and at low estimated concentrations. 1 

Aroclor-1254 was reported above screening criteria in three wells scattered across Camp 2 

Ravenna. VOCs, explosives, and pesticides were not detected above screening criteria in 3 

2017. 4 

• Antimony, arsenic, cobalt, manganese, thallium, and cyanide were the inorganic 5 

constituents with reported concentrations above screening criteria in the samples collected 6 

from the Basal Sharon Conglomerate aquifer. 7 

• PCB Aroclor-1254 was reported in Basal Sharon Conglomerate aquifer well FWGmw-018 8 

at the southeastern boundary of Camp Ravenna. 9 

• Previous to the December 2017 sampling, Aroclor-1254 was last detected in samples 10 

collected in 2008 at the Load Line 12 AOC and at the Open Detonation Area No. 2 AOC. 11 

No other AOCs have reported detections of Aroclor-1254 in the currently available dataset 12 

for each. PCBs other than Aroclor-1254 have not been detected in samples collected during 13 

2016 or 2017 as part of the FWGWMP or RI. Other PCBs historically detected at Camp 14 

Ravenna include Aroclor-1248 and Aroclor-1242. In each case, detected PCBs make up 15 

less than 5% of the combined site historical PCB test results at each AOC where they have 16 

been reported. All historical detections have been less than one microgram per liter. Each 17 

monitoring well with an Aroclor-1254 detection in 2017 has been recommended for 18 

sampling as part of the 2018 FWGMP. Evaluation of the frequency of detection of PCB 19 

constituents, contaminant distribution in groundwater and potential sources of PCBs 20 

historically reported at Camp Ravenna will be included in the RI.   21 

• Time-trend graphs were prepared for select wells representing a mix of organic constituents 22 

regularly included in the semi-annual program, generally with at least one constituent that 23 

exceeded screening criteria in at least one of the 2017 sampling events. Five wells were 24 

identified to have increasing or potentially increasing trends of explosives and propellants, 25 

including FBQmw-174, LL1mw-084, LL2mw-059, LL2mw-267, and RQLmw-008. 26 

• The two VOCs detected above screening criteria, carbon tetrachloride and chloroform, 27 

show increasing trends in well L10mw-003. Carbon tetrachloride has exceeded its 28 

screening criteria four times, with the constituent maximum concentration reported for 29 

December 2017 event sampling results. Chloroform has been consistently detected above 30 

its screening criteria from July 2012 through both times it was sampled in 2017. 31 
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• FWGmw-024 was the only well with a detection of hexavalent chromium in samples 1 

collected during 2017. It is an RI well that was installed in 2016 and has only one detection 2 

for this constituent in the three times it has been sampled to date for hexavalent chromium. 3 

Hexavalent chromium has consistently been detected above its screening criteria in 4 

samples from monitoring well LL3mw-244, located south of the Load Line 3 AOC, near 5 

the southern Camp Ravenna property boundary; however, hexavalent chromium was not 6 

detected in this well in 2017. 7 

• Six general areas of organic-impacted groundwater are identified in the Upper Sharon 8 

Aquifer at Camp Ravenna, based on the 2017 groundwater sampling (as follows): 9 

o The Fuze and Booster Quarry Landfill/Ponds AOC (first area) and the Load Line 10 10 

AOC (second area) – Flow is from topographic highs of the Homewood aquifer radially 11 

toward the surrounding unconsolidated aquifer present at lower topographic elevations. 12 

As these areas are underlain in part by the Mercer Member and Sharon Member shales, 13 

the vertical migration of shallow groundwater contamination to deeper aquifers is 14 

anticipated to be inhibited by these shales. However, this disconnect is not confirmed 15 

based on sample results from Upper Sharon Sandstone well FWGmw-022 and Basal 16 

Sharon Conglomerate well FWGmw-019 both having reported concentrations of 17 

chloroform and Aroclor-1254 exceeding screening criteria.     18 

o The Load Line 1, Load Line 2, and Load Line 3 AOCs (third area) – The radial flow 19 

pattern in these areas indicates contaminants could migrate in all directions. The 20 

potential for impacted groundwater underlying these AOCs to migrate to stream 21 

systems located to the west and to the northwest will be evaluated in the RI. Wells 22 

LL2mw-059 and LL3mw-244, located at the Camp Ravenna property boundary, 23 

historically and in 2017 had explosives and propellants exceeding screening criteria; 24 

however, based on 2017 data collected from downgradient wells FWGmw-021 and 25 

FWGmw-024, it appears less likely that explosive constituents may be migrating off of 26 

Camp Ravenna. Well FWGmw-024, downgradient of LL2mw-059, did not have 27 

explosives reported above screening criteria in 2017. Well FWGmw-021, 28 

downgradient of LL3mw-244, had slight exceedances in April and July 2017 sampling, 29 

but the concentrations declined over the year and were below screening criteria in 30 
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samples collected in December 2017. VOCs and SVOCs were not reported above 1 

screening criteria in these AOCs.  2 

o The Open Demolition Area #2 and Winklepeck Burning Grounds AOCs (fourth area) 3 

– Contaminants (RDX, metals, and cyanide) exceeding screening criteria in the 4 

unconsolidated aquifer are interpreted to potentially migrate toward the east. The 5 

potential for impacted groundwater underlying these AOCs to discharge to 6 

downgradient surface water features will be evaluated in the RI.  7 

o In the Ramsdell Quarry Landfill AOC (fifth area) – RDX was detected in one or more 8 

wells in this AOC.  RDX is limited in extent, based on a downgradient well.  9 

3-Nitrotoluene reported in the April 2017 event sample collected from FWGmw-011 10 

is a low, estimated value just above its screening criteria. 11 

o The NACA Test Area AOC (sixth area) – A low concentration of an SVOC is likely to 12 

be limited in extent to the vicinity of well NTAmw-119. 13 

• Basal Sharon Conglomerate Aquifer Sampling – Two SVOCs were reported above 14 

screening criteria in samples collected from two background wells (BKGmw-024 and 15 

BKGmw-025) installed in 2016 at the northwestern property boundary. The SVOC 16 

concentrations are low, estimated levels and expected to be limited in extent. PCB Aroclor-17 

1254 was reported in samples from three wells, including BKGmw-025, Load Line 10 18 

AOC well FWGmw-019, and FWGmw-018, located at the southeastern property 19 

boundary.  The SVOCs and PCB constituent reported at one or both of the two background 20 

wells are not associated with any known releases related to historical activities at Camp 21 

Ravenna. Although the PCB concentrations are relatively low, there is some potential that 22 

the contamination in FWGmw-018 could migrate beyond the property boundary.  23 

• Groundwater sampling conducted in 2017 from the shallow aquifers and the Basal Sharon 24 

Conglomerate aquifer suggest that no groundwater contamination in the shallow aquifers 25 

has migrated vertically into the deeper water bearing zone, except for the Load Line 10 26 

AOC where a connection between the Upper Sharon Sandstone and Basal Sharon 27 

Conglomerate may exist based on results from well FWGmw-019 and FWGmw-022. 28 

• Five new monitoring wells installed along the Camp Ravenna property boundary south of 29 

Load Line 2, Load Line 3, and Load Line 12 as part of the FWGW RI in 2016 (FWGmw-30 

017, FWGmw-018, FWGmw-020, FWGmw-021, and FWGmw-024) were sampled for 31 
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explosives/propellants and total inorganics, including cyanide, PCBs, pesticides, SVOCs, 1 

and VOCs. FWGmw-017 and FWGmw-018 are screened in the Basal Sharon 2 

Conglomerate aquifer, and FWGmw-020, FWGmw-021, and FWGmw-024 are screened 3 

in the Upper Sharon Sandstone aquifer. Based on the southerly groundwater flow in this 4 

area, the possibility exists that groundwater contaminants could migrate off of Camp 5 

Ravenna property to the south. Screening criteria exceedances of contaminants detected in 6 

these five wells during 2017 include: 7 

o Organics: 2-amino-4,6-dinitrotoluene (FWGwm-021); 4-amino-2,6-dinitrotoluene 8 

(FWGwm-021); Aroclor-1254 (FWGmw-021 and FWGmw-018).  9 

o Inorganics: arsenic (all wells); hexavalent chromium (FWGwm-024); cobalt (all 10 

wells); iron (FWGmw-020, FWGmw-021, and FWGmw-024); manganese (all wells); 11 

and total cyanide (FWGmw-021). 12 

5.2 RECOMMENDATIONS 13 

The proposed FWGW sampling plan for 2018 will be presented in the pending Draft Facility-Wide 14 

Groundwater Monitoring Addendum for 2018 (TEC-Weston JV, 2018a). The 2018 FWGWMP 15 

will generally include sampling of wells identified with one or more screening level exceedances 16 

in 2017 or 2016.  Additionally, the 2018 FWGWMP will include critical migration exit pathway 17 

well points and vertical delineation well pairs sampled during 2017.  Wells planned for the 2017 18 

FWGWMP, but observed with insufficient groundwater levels to support sampling, will also be 19 

included in the 2018 program.   20 
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Notes:
1. Potentiometric Surfaces were prepared based on data collected in April
2017.
2. All wells presented are installed within the upper contact saturated zone
of the initial bedrock formation, reported in previously prepared documents 
as the Homewood Sandstone. 
3. Groundwater elevations measured in April 2017 at BKGmw-022 (not
present in map view), BKGmw-023 (not present in map view) and 
FWGmw-005 were not used in preparation of potentiometric surface 
contours based on their distance (i.e., greater than 4,500 feet) from current 
AOCs/MRSs being monitored for groundwater contamination and from the 
next closest wells installed in the Homewood formation.

- Basemap Sources: ESRI Map Services -
Canvas/World_Light_Gray_Base and World_Street_Map

- Surface Elevation Contours - USDA
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Analytes (ug/L)_____01/12/2017_____04/19/2017_____07/31/2017_____12/04/2017 Chloroform__________0.94 J_________--_____________--_____________-- Analytes (ug/L)__________04/19/2017_____12/05/2017 
Chloroform [DUP]____1.3 J__________NT_____________NT_____________NT Carbon tetrachloride_____4.1____________8.1 
Ethylbenzene________3.3 J__________--_____________--_____________-- Chloroform_______________0.49 J_________0.67 J 

Legend
2017 Groundwater Sample Location with VOC 
Results Greater than Site Specific Screening Levels
2017 Groundwater Sample Location with All VOC 
Results Below Site Specific Screening Levels
2017 Groundwater Sample Location with VOC 
Results all Non-detect
AOCs
Camp Ravenna Property Line 

Notes:
- Only results exceeding site specfic screening levels are shown 
- Shallow Aquifers = Unconsolidated, Homewood, Upper 
Sharon Sandstone and Sharon Shale Units 
-- analyte not detected, limit of detection above screening level 
- ug/l = micrograms per liter 
- J = estimated result
- NT = not tested 
- VOCs - volatile organic compounds 
- Basemap Source: ESRI Map Service - National Geographic World Map 
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EXCEEDANCES - VOCS
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Groundwater and Environmental Investigation 
Services for RVAAP-66 Facility-wide Groundwater 

Former Ravenna Army Ammunition Plant DRAFT 
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NTAmw-119________________Date
_____________________________
Analytes (ug/L)__________04/27/2017___12/04/2017Benzo(b)fluoranthene_____--___________0.0032 J

BKGMW-023_____________Date
__________________________
Analytes (ug/L)_______04/21/2017_____08/02/2017_____12/01/2017
Benz(a)anthracene_____--_____________--_____________0.007 J

LL1MW-089__________________Date
_______________________________
Analytes (ug/L)__________01/12/2017____04/25/2017____08/03/2017____12/07/2017
Indeno(1,2,3-cd)pyrene___--____________--____________--____________0.0062 J

LL10mw-003__________Date
________________________
Analytes (ug/L)_____04/19/2017___12/05/2017Nitrobenzene________2.2 J________--

LL12mw-183____________Date
__________________________
Analytes (ug/L)_______04/19/2017_____12/06/2017
Benz(a)anthracene_____--_____________0.0099 J

RQLmw-007______________________Date
___________________________________
Analytes (ug/L)________________05/01/2017_____12/07/2017
Benzo(b)fluoranthene [DUP]_____--_____________0.0061 J

BKGMW-022________________Date
_____________________________
Analytes (ug/L)__________04/21/2017_____08/02/2017_____12/01/2017
Benz(a)anthracene________--_____________--_____________0.0076 J
Benzo(b)fluoranthene_____--_____________--_____________0.0041
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Figure: 4-2
Groundwater and Environmental Investigation

Services for RVAAP-66 Facility-wide Groundwater
Former Ravenna Army Ammunition Plant

Ravenna, Ohio

EXCEEDANCES - SVOCS
2017 - SHALLOW AQUIFERS

View Extent

1:60,000

Legend

@A?
2016 Groundwater Sample Location with SVOCs
Results Greater than Site Specific Screening Levels

@A?
2016 Groundwater Sample Location with All SVOCs 
Results Below Site Specific Screening Levels

@A?
2017 Groundwater Sample Location with SVOC
Results all Non-detect
AOCs
Camp Ravenna Property Line

Notes:
- Only results exceeding site specfic screening levels are shown
- Shallow Aquifers = Unconsolidated, Homewood, Upper 
  Sharon Sandstone and Sharon Shale Units
-- analyte not detected, limit of detection above screening level
- ug/l = micrograms per liter
- J = estimated result
- SVOCs = semi-volatile organic compounds
- Basemap Source: ESRI Map Service - National Geographic World Map
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LL3mw-237______________________Date
___________________________________

Analytes(ug/L)________________04/24/2017
2,4,6-Trinitrotoluene__________1
2-Amino-4,6-dinitrotoluene_____3.6
4-Amino-2,6-dinitrotoluene_____6.5

FBQmw-174______________________Date
___________________________________

Analytes (ug/L)________________05/02/2017
2,4,6-Trinitrotoluene__________49 J
2-Amino-4,6-dinitrotoluene_____18 J
4-Amino-2,6-dinitrotoluene_____28 J

FWGmw-011___________Date
________________________

Analytes (ug/L)___05/02/2017___12/06/2017
3-Nitrotoluene____0.33 J_______--

FWGmw-021______________________Date
___________________________________

Analytes (ug/L)________________04/28/2017_____08/08/2017_____12/02/2017
2-Amino-4,6-dinitrotoluene_____0.32___________0.25 J_________0.14 J
4-Amino-2,6-dinitrotoluene_____0.24___________0.25 J_________--

LL1mw-080______________________Date
___________________________________

Analytes (ug/L)________________04/21/2017_____12/07/2017
2-Amino-4,6-dinitrotoluene_____0.66 J_________0.23 J
4-Amino-2,6-dinitrotoluene_____1.4 J__________0.34 J
RDX____________________________7.8 J__________1.4 J

LL1mw-081______________________Date
___________________________________

Analytes (ug/L)________________04/21/2017_____12/07/2017
2-Amino-4,6-dinitrotoluene_____0.65 J_________--
3-Nitrotoluene_________________0.58 J_________--
4-Amino-2,6-dinitrotoluene_____0.49 J_________--

LL1mw-083_________________Date
______________________________

Analytes (ug/L)___________05/01/2017
2,4,6-Trinitrotoluene_____3.2 J
2,4-Dinitrotoluene________3.3

LL1mw-084____________________Date
___________________________________

Analytes (ug/L)______________04/21/2017
1,3-Dinitrobenzene___________0.28 J
2,4,6-Trinitrotoluene________5.4
2,4-Dinitrotoluene___________0.95
2-Amino-4,6-dinitrotoluene___8.2
4-Amino-2,6-dinitrotoluene___19
RDX__________________________1.7 J

LL2mw-059_____________________Date
___________________________________

Analytes (ug/L)_______________04/28/2017____12/06/2017
1,3-Dinitrobenzene____________0.2 J_________--
2,4-Dinitrotoluene____________0.47__________0.38 J
2-Amino-4,6-dinitrotoluene____0.56__________0.4 J
4-Amino-2,6-dinitrotoluene____0.45__________0.37 J

LL2mw-267______________________Date
___________________________________

Analytes (ug/L)________________04/25/2017_____12/07/2017
2-Amino-4,6-dinitrotoluene_____0.38___________0.46 J
4-Amino-2,6-dinitrotoluene_____0.28___________0.45 J
RDX____________________________0.36___________0.79 J

LL3mw-244______________________Date
___________________________________

Analytes (ug/L)________________04/24/2017_____12/06/2017
2-Amino-4,6-dinitrotoluene_____0.44___________0.34 Q
4-Amino-2,6-dinitrotoluene_____0.36___________0.32 Q J

LL7mw-006___________Date
________________________

Analytes (ug/L)_____04/19/2017_____12/04/2017
RDX_________________0.62___________0.78 J

RQLmw-008___________Date
________________________

Analytes (ug/L)_____05/01/2017_____12/07/2017
3-Nitrotoluene______1.5____________--

WBGmw-006___________Date
________________________

Analytes (ug/L)_____04/20/2017_____12/05/2017
RDX_________________11_____________--

WBGmw-009___________Date
________________________

Analytes (ug/L)_____04/20/2017_____12/05/2017
RDX_________________2.1____________11 J
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Figure: 4-3
Groundwater and Environmental Investigation

Services for RVAAP-66 Facility-wide Groundwater
Former Ravenna Army Ammunition Plant

Ravenna, Ohio

EXCEEDANCES - EXPLOSIVES
2017 - SHALLOW AQUIFERS

View Extent

1:60,000

Legend
2017 Groundwater Sample Location with Explosives
Results Greater than Site Specific Screening Levels
2017 Groundwater Sample Location with All Explosives
Results Below Site Specific Screening Levels

2017 Groundwater Sample Location with Explosive
Results all Non-detect
AOCs
Camp Ravenna Property Line

Notes:
- Only results exceeding site specfic screening levels are shown
- Shallow Aquifers = Unconsolidated, Homewood, Upper Sharon
Sandstone and Sharon Shale Units

-- analyte not detected, limit of detection above screening level
- ug/l = micrograms per liter
- J = estimated result
- Basemap Source: ESRI Map Service - National Geographic World Map
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BKGmw-023 Date ___________________________ 

Aroclor-1254 [DUP] --
Analytes (ug/L) 04/20/2017 Aroclor-1254 --

--
08/02/2017 
--

0.097 J 
12/01/2017 
--

RQLmw-007 

RQLmw-008 
RQLmw-009 

RQLmw-017 
RQLmw-015 

BKGmw-022 

DET-3 

WBGmw-006 

WBGmw-020 

WBGmw-021 

LL2MW-272 

LL2mw-270 

FWGMW-024 

LL1mw-083 

LL1mw-084 

LL1MW-089 

LL1mw-088 

FWGMW-023 

NTAMW-120 

FBQmw-174 

FBQmw-176 

FWGMW-020 
FWGmw-021 Date ________________________ 
Analytes (ug/L) 04/28/2017 Aroclor-1254 --

LL3mw-244 
LL3mw-246 

08/08/2017 -- 12/02/2017 0.081 J 

FWGmw-022 Date ________________________ 
Analytes (ug/L) 01/11/2017 Aroclor-1254 -- 04/25/2017 -- 08/01/2017 -- 12/05/2017 0.044 J 
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Legend
2017 Groundwater Sample Location with Pesticides/PCBs 
Results Greater than Site Specific Screening Levels
2017 Groundwater Sample Location with All Pesticides/PCBs 
Results Below Site Specific Screening Levels
2017 Groundwater Sample Location with Pesticides/PCBs 
Results all Non-detect 
AOCs
Camp Ravenna Property Line 

Notes:
- Only results exceeding site specfic screening levels are shown 
- Shallow Aquifers = Unconsolidated, Homewood, Upper Sharon 
Sandstone and Sharon Shale Units 
-- analyte not detected, limit of detection above screening level 
- ug/l = micrograms per liter 
- J = estimated result
- PCBs = polychlorinated biphenyls 
- Basemap Source: ESRI Map Service - National Geographic World Map 
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EXCEEDANCES - PESTICI
2017 - SHALLOW AQU

DES/PCBS
FERS Figure: 4-4 I

Groundwater and Environmental Investigation 
Services for RVAAP-66 Facility-wide Groundwater DRAFT

Former Ravenna Army Ammunition Plant
Ravenna, Ohio 
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FWGmw-012___________Date
________________________
Analytes (ug/L)_____05/02/2017_____12/06/2017
Arsenic_____________1.3 J__________1.5 J
Cobalt______________1.9____________1.5
Iron________________2800___________2600
Manganese___________140____________91 J

LL12mw-247_______________Date
________________________________________
Analytes (ug/L)__________04/25/2017_____12/06/2017
Aluminum_________________300____________9000
Arsenic__________________7.3____________17Arsenic, Dissolved_______--_____________6.5
Cobalt___________________0.61 J_________13
Iron_____________________1300___________27000
Manganese________________220____________780
Manganese, Dissolved_____--_____________150
Thallium_________________--_____________0.22 JTotal Cyanide____________--_____________2.6 J J1
Total Cyanide [DUP]______3.4 J__________NT
Cyanide, Free____________--_____________5 J
Vanadium_________________--_____________17

LL1mw-086________________Date
_____________________________
Analytes (ug/L)__________04/21/2017_____12/07/2017
Arsenic__________________4 J____________3.9 J
Arsenic, Dissolved_______3 J____________NT
Cobalt___________________0.79 J_________1.2
Iron_____________________2100___________2400
Manganese________________230____________240 J
Manganese, Dissolved_____170____________NT

RQLmw-008___________Date
________________________
Analytes(ug/L)_____05/01/2017_____12/07/2017
Arsenic______35_____________44
Cobalt_______3______________12Iron_________49000__________65000
Manganese____520____________540 UJ
Thallium_____0.11 J_________0.11 J

BKGmw-008___________Date
________________________
Analytes (ug/L)_____04/18/2017_____12/06/2017
Cobalt______________0.059 J________15Manganese___________0.77 J_________130 J
Total Cyanide_______2 J____________--

BKGmw-021___________Date
________________________
Analytes (ug/L)_____04/21/2017_____12/05/2017
Antimony____________--_____________3.6 J
Arsenic_____________--_____________0.45 J
Lead________________--_____________100
Thallium____________--_____________0.075 J

EBGmw-125___________Date
________________________
Analytes (ug/L)_____04/17/2017_____12/06/2017
Total Cyanide_______19_____________--
Cyanide, Free_______29_____________5.4 J

FWGmw-011___________________________Date
________________________________________
Analytes (ug/L)_____________________05/02/2017_____12/06/2017
Aluminum____________________________7800___________710
Arsenic_____________________________5.1____________3.7 JArsenic, Dissolved, Dissolved_______3.2 J__________NT
Cobalt______________________________3.3____________1.4
Cobalt, Dissolved, Dissolved________1.1____________NT
Iron________________________________13000__________6400
Iron, Dissolved, Dissolved__________5700___________NT
Manganese___________________________320____________330 J
Manganese, Dissolved, Dissolved_____270____________NTThallium____________________________0.058 J________--

FWGmw-020___________Date
________________________
Analytes (ug/L)_____04/26/2017_____08/08/2017_____12/02/2017
Arsenic_____________26_____________130 D__________30
Cobalt______________4.7____________3.3 D__________3
Iron________________720 J__________2800___________880
Manganese___________130____________110 D__________90 J
Total Cyanide_______--_____________3.6 J__________--

FWGMW-021___________Date
________________________
Analytes (ug/L)_____04/28/2017_____08/08/2017_____12/02/2017
Arsenic_____________1.2 J__________--_____________1.7 J
Cobalt______________0.15 J_________--_____________2.6
Iron________________940 J__________500____________4100
Manganese___________5.5____________9.4 D__________360 J
Total Cyanide_______--_____________4.3 J__________--

FWGMW-024________________Date
_____________________________
Analytes (ug/L)__________04/28/2017_____08/09/2017_____12/02/2017
Arsenic__________________4.2 J__________6.2 J D________3.9 JChromium, hexavalent_____4.6 J__________--_____________--
Cobalt___________________0.85 J_________--_____________0.91 J
Iron_____________________1700 J_________2300___________960
Manganese________________330____________290 D__________260 J

LL12mw-183__________Date
________________________
Analytes (ug/L)_____04/19/2017_____12/06/2017
Total Cyanide_______3.4 J__________2.2 J

LL12mw-185__________Date
________________________
Analytes (ug/L)_____04/25/2017_____12/06/2017Arsenic_____________0.53 J_________0.49 J
Arsenic [DUP]_______0.54 J_________NT
Cobalt [DUP]________2.2 J__________NT
Manganese [DUP]_____1200___________NT
Total Cyanide_______--_____________7.7 J

LL12mw-187__________Date
________________________
Analytes (ug/L)_____04/25/2017_____12/06/2017
Arsenic_____________0.49 J_________0.5 JCobalt______________11_____________11
Manganese___________2700___________2900
Thallium____________0.71 J_________0.74 J

LL12mw-242_______________Date_____________________________
Analytes (ug/L)__________04/25/2017_____12/06/2017
Aluminum_________________15000__________2400 J1
Aluminum, Dissolved______2700___________--
Arsenic__________________39_____________21
Arsenic, Dissolved_______20_____________19Cobalt___________________14_____________1.6
Cobalt, Dissolved________2.5____________--
Iron_____________________35000__________4000 J1
Iron, Dissolved__________5500___________--
Manganese________________490____________140
Manganese, Dissolved_____130____________88Thallium_________________0.27 J_________0.058 J
Vanadium_________________30_____________3.3 J
LL12mw-245__________Date________________________
Analytes (ug/L)_____04/25/2017_____12/06/2017
Arsenic_____________2.1 J__________3 J
Cobalt______________0.56 J_________2.2
Iron________________260____________1900Manganese___________39_____________280

LL1mw-064___________Date
________________________
Analytes (ug/L)_____04/18/2017_____12/07/2017Arsenic_____________4.3 J__________4.9 J
Manganese___________120____________160 J

LL1mw-065________Date
________________________
Analytes (ug/L)__04/21/2017___12/07/2017Arsenic__________1 J__________0.5 J
Manganese________240__________150 J

LL1mw-084___________Date
________________________
Analytes (ug/L)_____04/21/2017
Cadmium_____________1.4
Cobalt______________9.7
Manganese___________77
Thallium____________0.29 JCyanide, Free_______3.5 J

LL1mw-087___________Date
________________________
Analytes (ug/L)_____04/18/2017_____12/06/2017
Aluminum [DUP]______NT___________2400Arsenic_____________0.37 J_________2.9 J
Arsenic [DUP]_______NT_________3.1 J
Cobalt______________0.4 J__________2.6
Cobalt [DUP]________NT_____________2.8
Iron________________300____________4000
Iron [DUP]__________NT_____________5500Manganese___________83_____________280 J
Manganese [DUP]_____NT_____________280 J
Thallium____________--_____________0.087 J
Thallium [DUP]______NT_____________0.066 J

LL1mw-088___________________Date
_____________________________
Analytes (ug/L)_____________04/28/2017_____12/02/2017
Arsenic_____________________29_____________31
Arsenic [DUP]_______________27_____________NT
Arsenic, Dissolved__________28_____________NT
Arsenic, Dissolved [DUP]____28_____________NTIron________________________2100 J_________1700
Iron [DUP]__________________2000 J_________NT
Iron, Dissolved_____________1500 J_________NT
Iron, Dissolved [DUP]_______1500 J_________NT
Manganese___________________55_____________49 J
Manganese [DUP]_____________52_____________NT
Manganese, Dissolved________47_____________NTManganese, Dissolved [DUP]__49_____________NT

LL1mw-089___________Date________________________
Analytes (ug/L)_____01/12/2017_____04/25/2017_____08/03/2017_____12/07/2017
Arsenic_____________--_____________0.73 J_________--_____________0.78 J
Cobalt______________1.3____________1.1____________--_____________0.69 J
Manganese___________56_____________48_____________46 D___________43 J
Thallium____________--_____________0.16 J_________--_____________0.15 JTotal Cyanide_______2.1 J__________--_____________--_____________--

LL2mw-059___________Date________________________
Analytes (ug/L)_____04/28/2017_____12/06/2017
Arsenic_____________0.39 J_________0.44 J
Cobalt______________1.1____________0.75 J
Manganese___________85_____________130 JThallium____________0.054 J________--

LL2mw-264___________Date
________________________
Analytes (ug/L)_____04/27/2017_____12/07/2017
Total Cyanide_______2 J____________--
LL2mw-267___________Date
________________________
Analytes (ug/L)_____04/25/2017_____12/07/2017
Arsenic_____________1.8 J__________1.4 J
Cobalt______________4______________3.8
Iron________________2100___________2100
Manganese___________600____________630 J
LL2mw-272________Date
_____________________
Analytes (ug/L)__01/12/2017___04/27/2017___08/03/2017___12/07/2017
Arsenic__________7____________8.2__________9.5 J D______9.1
Cobalt___________4.4__________5____________4.6 D________4.8
Iron_____________5400_________6700 J_______6600 J_______5500 J
Manganese________450__________500__________480 D________510 J
Total Cyanide____--___________2 J__________3.3 J________--

LL4mw-193________Date
_____________________
Analytes (ug/L)__04/24/2017)__12/06/2017
Cyanide, Free____--___________4.3 J
Total Cyanide____--___________2.2 J

LL4mw-200___________Date________________________
Analytes (ug/L)_____04/24/2017
Total Cyanide_______4.1 J

RQLmw-007____________Date_________________________
Analytes (ug/L)______05/01/2017_____12/07/2017
Arsenic______________5.9____________30
Arsenic [DUP]________5.3____________30
Cobalt_______________6.7____________4.7Cobalt [DUP]_________7.1____________5
Iron_________________790____________11000 J
Iron [DUP]___________810____________11000
Manganese____________380 J__________1200 J
Manganese [DUP]______390____________1200 J
Phosphorus___________19 J___________43 J
Phosphorus [DUP]_____21 J___________39 JThallium_____________0.14 J_________0.22 J
Thallium [DUP]_______0.13 J_________0.22 J

RQLmw-009___________Date
________________________
Analytes (ug/L)_____05/01/2017_____12/07/2017Arsenic_____________1.1 J__________2.3 J
Cobalt______________0.77 J_________1.4
Manganese___________330____________480 J
Thallium____________0.098 J________0.14 J

BKGmw-015

LL3mw-244
LL3mw-246

RQLmw-012___________Date
________________________
Analytes (ug/L)___05/03/2017___12/07/2017
Cyanide, Free_____--___________9.4 J

LL1mw-083

RQLmw-011
RQLmw-013RQLmw-014

Figure: 4-5
Groundwater and Environmental Investigation

Services for RVAAP-66 Facility-wide Groundwater
Former Ravenna Army Ammunition Plant

Ravenna, Ohio

EXCEEDANCES - INORGANICS
2017-SHALLOW AQUIFERS (EAST PORTION) 

View Extent

1:30,590

Legend
2017 Groundwater Sample Location with Inorganics
Results Greater than Site Specific Screening Levels
2017 Groundwater Sample Location with All Inorganics
Results Below Site Specific Screening Levels
2017 Groundwater Sample Location with Inorganics
Results all Non-detect
AOCs
Camp Ravenna Property Line

Notes:
Results in RED exceed site specfic screening levels
Upper Aquifer = Unconsolidated, Homewood, Upper Sharon
  Sandstone and Sharon Shale Units
ug/l = micrograms per liter
-- analyte not detected, limit of detection above screening level
D = The reported value is from a dilution
J = estimated result
NT - not tested
Basemap Source: ESRI Map Service - National Geographic World Map
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FWGmw-015___________Date
________________________
Analytes (ug/L)_____04/17/2017_____12/04/2017
Arsenic_____________0.71 J_________1.1 J
Cobalt______________0.55 J_________1.3Manganese___________240____________500 J

FWGmw-016___________Date
________________________
Analytes (ug/L)_____04/17/2017_____12/04/2017Arsenic_____________4.5 J__________4.6 J
Manganese___________210____________200 J

WBGmw-009___________Date
________________________
Analytes (ug/L)_____04/20/2017_____12/05/2017
Manganese___________23 J___________220
WBGmw-020___________Date
________________________
Analytes (ug/L)_____04/20/2017_____12/05/2017
Arsenic_____________1.2 J__________1.4 JIron________________3300___________4100
Manganese___________240 J__________310

BKGmw-005___________Date________________________
Analytes (ug/L)_____04/19/2017_____12/01/2017Arsenic_____________--_____________0.49 J
Arsenic [DUP]_______NT_____________0.64 J
Manganese___________6.7____________50Manganese [DUP]_____NT_____________52

BKGmw-006___________Date________________________
Analytes (ug/L)_____04/24/2017_____12/05/2017Arsenic_____________0.93 J_________3.3 J
Iron________________850____________4000
Manganese___________71_____________140

BKGmw-016___________Date
________________________
Analytes (ug/L)_____04/19/2017_____12/04/2017
Arsenic_____________--_____________1.5 J

BKGmw-017___________________________Date________________________________________
Analytes (ug/L)_____________________04/20/2017_____12/04/2017Arsenic_____________________________21_____________19
Arsenic, Dissolved__________________17_____________18
Cobalt______________________________2.7____________1.3Cobalt, Dissolved___________________1.1____________0.3 J
Iron________________________________4300___________3000
Iron, Dissolved_____________________2400___________1300Manganese___________________________230____________250
Manganese, Dissolved________________200____________200
Thallium____________________________0.29 J_________0.15 JThallium, Dissolved_________________0.1 J__________--

BKGmw-022___________Date
________________________
Analytes (ug/L)_____04/21/2017_____08/02/2017_____12/01/2017
Arsenic_____________3.1 J__________4.9 J D________4.5 J
Arsenic [DUP]_______3 J____________NT_____________NTCobalt______________2.2____________2.3 D__________2.2
Cobalt [DUP]________2.3____________NT_____________NT
Iron________________9700___________11000__________9300Iron [DUP]__________9100___________NT_____________NT
Manganese___________370____________380 D__________390
Manganese [DUP]_____380____________NT_____________NTTotal Cyanide_______5.5 J__________--_____________--

BKGMW-023___________Date
________________________
Analytes (ug/L)_____04/20/2017_____08/02/2017_____12/01/2017
Cobalt______________1.1____________2.1 D__________1.7
Cobalt [DUP]________NT_____________NT_____________1.6Manganese___________210____________360 D__________310
Manganese [DUP]_____NT_____________NT_____________270

DA2mw-115___________Date________________________
Analytes (ug/L)_____04/24/2017_____12/05/2017Arsenic_____________1.8 J__________1.5 J
Manganese___________110____________120
Total Cyanide_______4.2 J__________--

FBQmw-176___________Date________________________
Analytes (ug/L)_____04/27/2017_____12/04/2017Total Cyanide_______3.3 J__________--

FWGmw-004___________Date
________________________
Analytes (ug/L)_____04/17/2017_____12/05/2017
Aluminum____________250 J__________2400
Arsenic_____________0.42 J_________1.6 JCobalt______________0.16 J_________1.8 J
Iron________________470____________4900
Manganese___________9.4____________140Thallium____________--_____________0.06 J

FWGmw-005___________Date
________________________
Analytes (ug/L)_____04/19/2017_____12/01/2017
Arsenic_____________1.2 J__________2.1 J
Cobalt______________1.6____________2Iron________________3600___________5000
Manganese___________240____________260

FWGmw-007___________Date
________________________
Analytes (ug/L)_____04/26/2017_____12/04/2017
Arsenic_____________--_____________0.88 JCobalt______________0.42 J_________1.6
Manganese___________120____________360 J

FWGmw-013___________Date
________________________
Analytes (ug/L)_____04/19/2017_____12/05/2017
Total Cyanide_______7.9 J__________2.6 J

FWGmw-022___________Date________________________
Analytes (ug/L)_____01/11/2017_____04/25/2017_____08/01/2017_____12/05/2017Antimony____________7.5____________--_____________--_____________1.8 J
Arsenic_____________17_____________44_____________59 D___________46 J
Cobalt______________21_____________1.3____________2.4 D__________1.7 UJIron________________3400 J_________1200___________1000___________610
Manganese___________890 J__________430____________320 D__________280 J
Nickel______________150____________11_____________18 D___________12Total Cyanide_______2.5 J__________--_____________--_____________2 J

FWGmw-023______________Date________________________
Analytes (ug/L)________01/12/2017_____04/19/2017_____07/31/2017_____12/04/2017Antimony_______________--_____________1.2 J__________--_____________--
Arsenic________________150____________98_____________65 D___________47
Arsenic [DUP]__________150____________NT_____________NT_____________NTCobalt_________________24_____________13_____________9.2 D__________5.5
Cobalt [DUP]___________24_____________NT_____________NT_____________NT
Iron___________________3000 J_________1100___________850____________850Iron [DUP]_____________3000 J_________NT_____________NT_____________NT
Manganese______________440 J__________320 J__________350 D__________380
Manganese [DUP]________440 J__________NT_____________NT_____________NTTotal Cyanide__________--_____________3 J____________--_____________4.1 J
Total Cyanide [DUP]____3.7 J__________NT_____________NT_____________NT

LL10mw-005__________Date
________________________
Analytes (ug/L)_____04/28/2017_____12/04/2017
Manganese___________11000__________1900Thallium____________0.084 J________0.052 J
Cyanide, Free_______--_____________4 J

LL6mw-001___________Date
________________________
Analytes (ug/L)_____04/26/2017
Total Cyanide_______3.2 J

LL7mw-001___________Date________________________
Analytes (ug/L)_____04/19/2017Arsenic_____________1.8 J
Cobalt______________6.1
Iron________________9100Manganese___________430
Thallium____________0.13 J
Total Cyanide_______2 J

MBSmw-004___________Date________________________
Analytes (ug/L)_____04/26/2017
Total Cyanide_______2.2 J

FBQmw-172___________Date________________________
Analytes (ug/L)_____05/02/2017____12/04/2017Cyanide, Free_______--____________4.5 J

NTAmw-119___________Date
________________________
Analytes (ug/L)_____04/27/2017_____12/04/2017
Arsenic_____________6.2____________6.8
Manganese___________340____________330 J

NTAmw-120___________Date________________________
Analytes (ug/L)_____01/12/2017_____04/27/2017_____08/01/2017_____12/04/2017Arsenic_____________8.3____________8.2____________8.1 J D________9.3
Cobalt______________0.6 J__________0.3 J__________--_____________2
Iron________________1800___________870 J__________1000 D_________2600Manganese___________110____________97_____________97 D___________130 J

WBGmw-006___________Date________________________
Analytes (ug/L)_____04/20/2017_____12/05/2017
Arsenic_____________--_____________0.33 J
Cobalt______________0.28 J_________2.6 JManganese___________94 J___________1000

WBGmw-021___________Date________________________
Analytes (ug/L)_____04/20/2017_____12/05/2017Arsenic_____________6______________15 J
Iron________________540____________2500
Manganese___________300 J__________520

BKGmw-015

BKGmw-018

LL10mw-003

NTAmw-118___________Date
________________________
Analytes (ug/L)_____04/27/2017_____12/04/2017
Total Cyanide_______2.5 J__________--

LL11mw-005___________Date
________________________
Analytes (ug/L)_____04/26/2017____12/04/2017
Cyanide, Free_______--____________4 J

DET-3

FBQmw-171

FBQmw-174FBQmw-175

Figure: 4-6
Groundwater and Environmental Investigation

Services for RVAAP-66 Facility-wide Groundwater
Former Ravenna Army Ammunition Plant

Ravenna, Ohio

EXCEEDANCES - INORGANICS
2017-SHALLOW AQUIFERS (WEST PORTION) 

View Extent

1:36,000

Legend
2017 Groundwater Sample Location with Inorganics
Results Greater than Site Specific Screening Levels
2017 Groundwater Sample Location with All Inorganics
Results Below Site Specific Screening Levels
2017 Groundwater Sample Location with Inorganics
Results all Non-detect
AOCs
Camp Ravenna Property Line

Notes:
Results in RED exceed site specfic screening levels
Upper Aquifer = Unconsolidated, Homewood, Upper Sharon
  Sandstone and Sharon Shale Units
ug/l = micrograms per liter
-- analyte not detected, limit of detection above screening level
D = reported value is from a dilution
J = estimated result
NT = not tested
Basemap Source: ESRI Map Service - National Geographic World Map
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BKGmw-024________________Date_____________________________
Analytes (ug/L)__________04/20/2017_____08/07/2017_____12/05/2017
Arsenic__________________7.5____________7.9 J D________7.2Benzo(b)fluoranthene_____--_____________--_____________0.0038 J
Manganese________________450____________470 J D________530
Thallium_________________0.097 J________--_____________--
Total Cyanide____________--_____________4.6 J__________--

BKGMW-025___________________Date
______________________________________
Analytes (ug/L)_____________04/26/2017_____08/02/2017_____12/01/2017
Aroclor-1254________________--_____________--_____________0.08 J
Aroclor-1254 [DUP]__________NT_____________NT_____________0.13 J
Arsenic_____________________48_____________24 D_____________22Arsenic [DUP]_______________NT_____________NT_____________22
Benz(a)anthracene___________--_____________--_____________0.0066 J
Benz(a)anthracene [DUP]_____NT_____________NT_____________0.006 J
Cobalt______________________3.4____________2 D_____________2.3Cobalt [DUP]________________NT_____________NT_____________2.2
Manganese___________________330____________220 D_____________300
Manganese [DUP]_____________NT_____________NT_____________310
Total Cyanide_______________2.4 J__________--_____________2.6 J

FWGMW-017___________Date________________________
Analytes (ug/L)_____04/28/2017_____08/09/2017_____12/02/2017
Arsenic_____________10_____________7.6 J D________5.6Arsenic [DUP]_______NT_____________8 J D__________NT
Cobalt______________0.62 J_________--_____________0.39 J
Manganese___________340____________320 D__________310 J
Manganese [DUP]_____NT_____________320 D__________NT

FWGMW-018___________Date________________________
Analytes (ug/L)_____04/26/2017_____08/08/2017_____12/02/2017
Aroclor-1254________--_____________--_____________0.18
Arsenic_____________32_____________30 D___________28Cobalt______________2.1____________1.6 J D________1.9
Manganese___________360____________280 D__________270 J

FWGmw-019___________Date
________________________
Analytes (ug/L)_____01/11/2017_____04/25/2017_____08/01/2017_____12/05/2017
Antimony____________--_____________--_____________--_____________0.97 JAroclor-1254________--_____________--_____________--_____________0.074 J
Arsenic_____________13_____________16_____________15 D___________12
Arsenic [DUP]_______NT_____________NT_____________NT_____________13
Chloroform__________0.99 J_________--_____________--_____________--Cobalt______________7.5____________4.8____________3 D____________1.8
Cobalt [DUP]________NT_____________NT_____________NT_____________1.8
Manganese___________220 J__________140____________100 D__________100
Manganese [DUP]_____NT_____________NT_____________NT_____________100Thallium____________--_____________0.059 J________--_____________--
Total Cyanide_______5.1 J__________--_____________3.5 J__________--

SCFmw-004___________Date________________________
Analytes (ug/L)_____04/18/2017
Manganese___________800

SCFmw-006___________Date
________________________
Analytes (ug/L)_____04/18/2017_____12/05/2017
Arsenic_____________10_____________12 J
Manganese___________150____________180

SCFmw-001

Figure: 4-7
Groundwater and Environmental Investigation

Services for RVAAP-66 Facility-wide Groundwater
Former Ravenna Army Ammunition Plant

Ravenna, Ohio

EXCEEDANCES
2017 - BASAL SHARON CONGLOMERATE

View Extent

1:60,000

Legend
2017 Groundwater Sample Location with Inorganics
Results Greater than Site Specific Screening Levels
2017 Groundwater Sample Location with All Inorganics
Results Below Site Specific Screening Levels
AOCs
Camp Ravenna Property Line

Notes:
- Only results exceeding site specfic screening levels are shown
-- Analyte not sampled or not detected
- ug/l = micrograms per liter
- D = The reported value is from a dilution
- J = estimated result
NT = not tested
- Basemap Source: ESRI Map Service - National Geographic World Map
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FBQmw-174
(Homewood)

95ug/L

FWGmw-011
(Unconsolidated)

0.33ug/L

FWGmw-018
(Basal Sharon Cong.)

0.18ug/L

FWGmw-019
(Basal Sharon Cong.)

1.064ug/L

FWGmw-021
(Upper Sharon Sandstone)

0.651ug/L

FWGmw-022
(Upper Sharon Sandstone)

1.744ug/L

FWGmw-023
(Upper Sharon Sandstone)

4.24ug/L

LL10mw-003
(Homewood)

10.97ug/L
(footnote 2)

LL12mw-183
(Sharon Shale)

0.0099ug/L

LL1mw-080
(Upper Sharon Sandstone)

9.86ug/L

LL1mw-081
(Upper Sharon Sandstone)

1.72ug/L

LL1mw-083
(Upper Sharon Sandstone)

6.5ug/L

LL1mw-089
(Upper Sharon Sandstone)

0.0062ug/L

LL2mw-059
(Upper Sharon Sandstone)

1.68ug/L

LL2mw-267
(Upper Sharon Sandstone)

1.7ug/L

LL3mw-237
(Upper Sharon Sandstone)

11.1ug/L

LL3mw-244
(Upper Sharon Sandstone)

0.8ug/L

LL7mw-006
(Homewood)

0.78ug/L

NTAmw-119
(Unconsolidated)

0.0032ug/L

RQLmw-007
(Upper Sharon Sandstone)

0.0061ug/L

WBGmw-006
(Unconsolidated)

11ug/LWBGmw-009
(Unconsolidated)

11ug/L

LL1mw-084
(Upper Sharon Sandstone)

35.53-ug/L

RQLmw-008
(Upper Sharon Sandstone)

1.5-ug/L

B12mw-011

B12mw-012
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Figure: 4-8
Groundwater and Environmental Investigation

Services for RVAAP-66 Facility-wide Groundwater
Former Ravenna Army Ammunition Plant

Ravenna, Ohio

2017 EXTENT OF EXCEEDANCES
ORGANICS

View Extent

1:60,000

Legend
2017 Groundwater Sample Location with Organic
Results Greater than Site Specific Screening Levels

2017 Groundwater Sample Location with Organic
Results below Site Specific Screening Levels

Combination of Explosives and/or Propellants 
Isoconcentration Contours (ug/L)
VOC and/or PCBs Isoconcentration Contours (ug/L)

SVOC Isoconcentration Contours (ug/L)

Basal Sharon Conglomerate Isoconcentration Contours
(ug/L)

Generalized Groundwater Flow Direction

AOCs

Camp Ravenna Property Line

Notes:
1. The isocontours shown are based on the sum of the maximum individual
result concentrations of  the detected explosive, propellant, VOC, and/or
SVOC constituents detected in 2017. The rounded sum is presented
for each well, which, in 2017, was found to have an exceedance of
an explosive, propellant, VOC, SVOC, or PCB screening criteria.

Isocontours represent ug/L.
2. The combined contaminant mass over screening levels at well
LL10mw-003 is 10.97 ug/L, however contours have been prepared dividing 
results into VOC and SVOC totals which are both less than 10 ug/L. 
3. Only 1 and 10 ug/L isoconcentration contours are shown.

- ug/l = micrograms per liter

Basemap Source: ESRI Map Service - National Geographic World Map
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Table 1-1
2017 Groundwater Analytes by Well

Camp Ravenna
Groundwater and Environmental Investigation Services

Page 1 of 3 Annual GW Report 2017

WELL ID VOCs

SVOCs

PCBs
Explosives/
Propellants Pesticides Cyanide Metals

Hexavalent 
Chromium Nitrate Other

Nitro-
aromatics Phthalates Phenols PAHs

B12mw-011 4 X X
BKGmw-005 X X X 10 Alkalinity/Anions/Cations
BKGmw-006 X X X 10 Alkalinity/Anions/Cations
BKGmw-008 X X X X 10 Alkalinity/Anions/Cations
BKGmw-015 X X X 10 Alkalinity/Anions/Cations
BKGmw-016 X X X 10 Alkalinity/Anions/Cations
BKGmw-017 X X X 10 Alkalinity/Anions/Cations
BKGmw-018 X X X 10 Alkalinity/Anions/Cations
BKGmw-021 X X X 10 Alkalinity/Anions/Cations

BKGmw-022 2 X X X X X X X X X X X X 9,10 Alkalinity/Anions/Cations; Perchlorate

BKGmw-023 2 X 11 X X X X X X X X X X X 9,10 Alkalinity/Anions/Cations; Perchlorate

BKGmw-024 2 X X X X X X X X X X X X 9,10 Alkalinity 9/Anions 9/Cations; Perchlorate

BKGmw-025 2 X 11 X X X X X X X X X X 9 X 9,10 Alkalinity 9/Anions 9/Cations; Perchlorate

CBPmw-008 X
CBPmw-009 X 10 X
DA2mw-115 X X X X
DET-003 X 8 X X X X X X X X X
EBGmw-125 X
EBGmw-131 X
FBQmw-166 4 X X
FBQmw-171 X X X 10 Alkalinity/Anions 8/Cations

FBQmw-172 X
FBQmw-174 4 X X X X X Alkalinity/Anions/Cations
FBQmw-175 X X 10 Alkalinity/Anions 8/Cations

FBQmw-176 X 8 X 10 X
FWGmw-002 Alkalinity
FWGmw-004 X X X
FWGmw-005 X X X 10 Alkalinity/Anions/Cations
FWGmw-007 X X X
FWGmw-010 X
FWGmw-011 X X X
FWGmw-012 X X X
FWGmw-013 X
FWGmw-015 X X X
FWGmw-016 X X X
FWGmw-017 2 X X X X X X X X X X X 9 Perchlorate

FWGmw-018 2 X X X X X X X X X X X 9 Perchlorate

FWGmw-019 1 X X 7 X X X X X X X X X 7,9 Perchlorate 7

FWGmw-020 2 X X X X X X X X X X X 9 Perchlorate



Table 1-1
2017 Groundwater Analytes by Well

Camp Ravenna
Groundwater and Environmental Investigation Services

Page 2 of 3 Annual GW Report 2017

WELL ID VOCs

SVOCs

PCBs
Explosives/
Propellants Pesticides Cyanide Metals

Hexavalent 
Chromium Nitrate Other

Nitro-
aromatics Phthalates Phenols PAHs

FWGmw-021 2 X X X X X X X X X X X 9 Perchlorate

FWGmw-022 1 X X 7 X X X X X X X X X 7,9 Perchlorate 7

FWGmw-023 1 X X X X X X X X X X X Perchlorate 7

FWGmw-024 2 X X 10 X X 10 X X X X X X X Perchlorate
LL1mw-064 X X X
LL1mw-065 X X X
LL1mw-080 X
LL1mw-081 X X
LL1mw-083 4 X X X X X Alkalinity/Anions/Cations

LL1mw-084 4 X X X X X X X X Alkalinity/Anions/Cations
LL1mw-086 X X X Alkalinity 
LL1mw-087 X X X
LL1mw-088 X X X X Alkalinity 

LL1mw-089 1 X X 7 X X X X X X X X X 7,9 Alkalinity 7,8,9; Perchlorate 7

LL2mw-059 X X X
LL2mw-264 X
LL2mw-267 X X X
LL2mw-270 4 X
LL2mw-272 1 X X 7 X X X X X X X X X 7,9 Perchlorate 7

LL3mw-234 X
LL3mw-236 4 X X
LL3mw-237 X
LL3mw-244 6 X 7 X 8,10 X 7 X 7 X 7 X 7

LL3mw-246 6 X 7 X 8,10 X 7 X 7 Perchlorate 7

LL4mw-193 X 10 X
LL4mw-200 4 X X
LL5mw-001 4 X
LL6mw-001 4 X X
LL6mw-002 4 X X X X X X
LL6mw-006 4 X X X
LL7mw-001 4 X X X X X
LL7mw-006 X
LL10mw-003 X X X X
LL10mw-005 X X X X X X X
LL11mw-005 X
LL12mw-183 X X
LL12mw-185 X X 10 X
LL12mw-187 X X X
LL12mw-189 4 X X X



Table 1-1
2017 Groundwater Analytes by Well

Camp Ravenna
Groundwater and Environmental Investigation Services

Page 3 of 3 Annual GW Report 2017

WELL ID VOCs

SVOCs

PCBs
Explosives/
Propellants Pesticides Cyanide Metals

Hexavalent 
Chromium Nitrate Other

Nitro-
aromatics Phthalates Phenols PAHs

LL12mw-242 X X X X
LL12mw-245 X X X X
LL12mw-247 X X X X X X
LNWmw-026 4 X
MBSmw-004 4 X X
MBSmw-006 4 X X
NTAmw-116 4 X
NTAmw-117 X
NTAmw-118 X
NTAmw-119 X X X X X X
NTAmw-120 1 X X 7 X X X X X X X X X 7,9 Perchlorate 7

RQLmw-007 X X X X X X X X X Phosphorous
RQLmw-008 X X X X X X X X X
RQLmw-009 6 X 7 X 7 X 7 X 7 X X 7 X 7 X 7 X 7

RQLmw-011 X X X X X X 10 Alkalinity/Anions 8/Cations

RQLmw-012 X X X 10 Alkalinity/Anions 8/Cations

RQLmw-013 X X 10 Alkalinity/Anions 8/Cations

RQLmw-014 X X X 10 Alkalinity/Anions/Cations

RQLmw-015 3 X
RQLmw-016 X
RQLmw-017 4 X
SCFmw-001 3 X X X X X X X X
SCFmw-004 4 X X X X
SCFmw-006 X X X 10 Alkalinity/Anions/Cations

WBGmw-006 6 X 7 X 10 X 7 X 7

WBGmw-009 X X X
WBGmw-015 5 X X X
WBGmw-020 6 X 7 X 10 X 7 X 7

WBGmw-021 6 X 7 X 10 X 7 X 7

Notes:
1 - Wells installed in 2016 as part of the Facility-Wide Groundwater Remedial Investigation and sampled in January, April/May, July/August, and December 2017.

Hexavalent chromium, nitroguanidine, nitrocellulose, and perchlorate were not sampled in January 2017 at these wells.
2 - Wells installed in 2016 as part of the Facility-Wide Groundwater Remedial Investigation and sampled in April/May, July/August, and December 2017.
3 - Wells installed prior to 2016 and sampled in January 2017 only.
4 - Wells installed prior to 2016 and sampled in April/May 2017 only.
5 - Wells installed prior to 2016 and sampled in January and April/May 2017 only.
6 - Wells installed prior to 2016 and sampled in January, April/May, and December 2017 only.
7 - Constituent group not tested for in January 2017
8 - Constituent group not tested for in April/May 2017
9 - Constituent group not tested for in July/August 2017
10 - Constituent group not tested for in December 2017
11 - Methylene Chloride not tested for in August 2017
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Atlas Scrap Yard ASYmw-001 2366260.85 558404.04 978.40 22.0 981.13 A Sharon 11.0 21.0 21.0 2.73 23.73 NM NM 12.11 969.02 23.19 0.54 Hard NM NM NM NM
ASYmw-002 2366170.86 557887.86 982.00 20.0 985.24 A Sharon 10.0 19.5 19.5 3.24 22.74 NM NM 15.78 969.46 22.97 0.00 Soft NM NM NM NM
ASYmw-003 2366651.49 558015.94 979.70 21.5 982.21 A Sharon 11.0 21.0 21.0 2.51 23.51 NM NM 13.27 968.94 23.54 0.00 Soft NM NM NM NM
ASYmw-004 2367166.04 557640.81 977.10 27.8 979.66 A Sharon 17.0 27.0 27.0 2.56 29.56 NM NM 10.39 969.27 NM4 -- -- NM NM NM NM
ASYmw-005 2367448.16 557783.01 977.60 25.0 979.80 A Sharon 14.0 24.0 24.0 2.20 26.20 NM NM 9.12 970.68 NM4 -- -- NM NM NM NM
ASYmw-006 2366746.73 557257.72 980.20 27.0 983.01 A Sharon 16.0 26.0 26.0 2.81 28.81 NM NM 14.96 968.05 29.0 0.00 Hard NM NM NM NM
ASYmw-007 2366834.49 556818.08 981.40 28.0 984.16 A Unconsolidated 16.0 26.0 26.0 2.76 28.76 NM NM 16.34 967.82 29.0 0.00 Soft NM NM NM NM
ASYmw-008 2367475.07 557087.66 976.20 26.0 978.85 A Unconsolidated 15.0 25.0 25.0 2.65 27.65 NM NM 6.17 972.68 27.2 0.41 Soft NM NM NM NM
ASYmw-009 2366631.94 557603.68 979.90 22.0 982.70 A Sharon 11.5 21.5 21.5 2.80 24.30 NM NM 13.62 969.08 24.3 0.02 Soft NM NM NM NM
ASYmw-010 2366985.37 557270.61 978.20 28.0 981.05 A Unconsolidated 17.0 27.0 27.0 2.85 29.85 NM NM 13.23 967.82 NM4 -- -- NM NM NM NM

Building 1200-
Dilution/Settling
 Pond

B12mw-010 2371292.81 565827.43 1,002.72 21.0 1,005.92 A Sharon 10.0 20.0 20.0 3.20 23.20 NM NM 17.99 987.93 22.95 0.25 Hard NM NM NM NM
B12mw-011 2371416.15 565687.82 1,003.76 24.7 1,006.70 A Sharon 14.0 24.0 24.0 2.94 26.94 NM NM NM3 NM3 NM4 -- -- NM NM NM NM
B12mw-012 2371430.41 565828.01 1,003.43 22.3 1,006.32 A Sharon 12.0 22.0 22.0 2.89 24.89 NM NM NM3 NM3 NM4 -- -- NM NM NM3 NM
B12mw-013 2371221.00 565904.00 1,001.80 22 1,004.48 A Sharon 11.5 21.5 21.8 2.68 24.48 NM NM 22.34 982.14 24.28 0.20 Hard NM NM NM NM

Background BKGmw-004 2368852.97 569464.76 965.16 19.5 967.66 A Unconsolidated 9.2 19.2 19.5 2.50 22.00 NM NM 13.03 954.63 NM4 -- -- NM NM NM NM
BKGmw-005 2340835.86 562288.45 1,149.44 19.0 1,151.94 A Unconsolidated 8.2 18.2 18.5 2.50 21.00 NM NM 10.59 1141.35 NM4 -- -- NM NM 15.35 1136.59
BKGmw-006 2358643.96 571910.47 1,026.38 35.1 1,028.88 A Sharon 24.7 34.7 35.1 2.50 37.60 NM NM 23.81 1005.07 NM4 -- -- NM NM 25.33 1003.55
BKGmw-008 2372741.08 569654.23 970.40 25.0 972.90 A Sharon 14.7 24.7 25.0 2.50 27.50 NM NM 17.94 954.96 NM4 -- -- NM NM 21.00 951.9
BKGmw-010 2371372.86 565540.54 1,003.80 22.0 1,006.18 A Sharon 8.9 18.9 19.2 2.38 21.58 NM NM 15.62 990.56 22.08 0.00 Hard NM NM NM NM
BKGmw-012 2367795.23 563918.86 997.57 59.8 1,000.07 A Sharon 38.6 59.6 59.8 2.50 62.30 NM NM 8.85 991.22 62.56 0.00 Hard NM NM NM NM
BKGmw-013 2361627.39 558269.16 986.59 25.5 989.09 A Unconsolidated 15.2 25.2 25.5 2.50 28.00 NM NM 12.11 976.98 28.0 0.00 Soft NM NM NM NM
BKGmw-015 2361482.22 569339.87 1,037.90 51.0 1,040.40 A Sharon 30.1 50.1 50.4 2.50 52.90 NM NM 48.69 991.71 NM4 -- -- NM NM NM3 NM
BKGmw-016 2342407.08 553983.50 1,098.42 19.0 1,100.92 A Unconsolidated 8.4 18.5 18.6 2.50 21.10 NM NM 5.85 1095.07 NM4 -- -- NM NM 8.22 1092.7
BKGmw-017 2346115.35 562452.04 1,132.80 34.8 1,135.30 A Unconsolidated 23.2 33.3 33.6 2.50 36.10 NM NM 17.42 1117.88 NM4 -- -- NM NM 21.63 1113.67
BKGmw-018 2354993.91 570873.35 1,043.06 24.7 1,045.56 A Sharon 14.5 24.5 24.7 2.50 27.20 NM NM 15.76 1029.80 NM4 -- -- NM NM 16.86 1028.7
BKGmw-019 2349882.14 559864.55 1,108.24 34.0 1,110.74 A Unconsolidated 23.0 33.0 33.2 2.50 35.70 NM NM 21.84 1088.90 35.69 0.01 Soft NM NM NM NM
BKGmw-020 2357856.24 558756.24 1,065.00 30.7 1,067.50 A Unconsolidated 20.5 30.5 30.7 2.50 33.20 NM NM 7.89 1059.61 33.32 0.00 Hard NM NM NM NM
BKGmw-021 2367622.95 571016.75 972.16 19.0 974.66 A Unconsolidated 7.7 17.8 18.1 2.50 20.60 NM NM 13.16 961.50 NM4 -- -- NM NM NM3 NM
BKGmw-022 559378.40 2331517.26 1164.62 38.00 1167.32 A Homewood 27.5 37.5 37.5 2.50 40.00 NM NM 14.00 1153.32 NM4 -- -- 15.90 1151.42 15.80 1151.521
BKGmw-023 560638.87 2335771.51 1181.07 44.00 1183.62 A Homewood 33.5 43.5 43.5 2.70 46.20 NM NM 5.13 1178.49 NM4 -- -- 6.71 1176.91 8.70 1174.923
BKGmw-024 570728.76 2355029.69 1041.19 164.00 1043.78 A Sharon Cong. 146.3 156.3 156.3 2.55 158.85 NM NM 10.74 1033.04 NM4 -- -- 10.82 1032.96 11.82 1031.957
BKGmw-025 554845.62 2328408.97 1107.99 282.50 1110.60 A Sharon Cong. 267.0 277.0 277.0 2.59 279.59 NM NM 41.98 1068.62 NM4 -- -- 43.35 1067.25 43.10 1067.504

C-Block Quarry CBLmw-001 2343657.08 559403.12 1,178.50 50.0 1,181.08 A Homewood 39.0 49.0 49.0 2.58 51.58 NM NM 44.48 1136.60 NM4 -- -- NM NM NM NM
CBLmw-002 2343845.22 559044.48 1,172.50 45.3 1,175.24 A Homewood 34.5 44.5 44.5 2.74 47.24 NM NM 39.16 1136.08 NM4 -- -- NM NM NM NM
CBLmw-003 2343970.00 559695.52 1,172.22 44.0 1,175.06 A Homewood 33.0 43.0 43.0 2.84 45.84 NM NM 36.10 1138.96 NM4 -- -- NM NM NM NM
CBLmw-004 2343688.76 559951.58 1,172.08 45.0 1,174.84 A Homewood 34.0 44.0 44.0 2.76 46.76 NM NM 36.60 1138.24 NM4 -- -- NM NM NM NM
CBLmw-005 2344572.00 558686.00 1,155.60 31.0 1,158.10 A Homewood 22.0 30.0 30.3 2.50 32.80 NM NM 26.08 1132.02 32.37 0.43 Soft NM NM NM NM

Central Burn Pits CBPmw-001 2367095.37 561616.01 972.71 32.3 975.84 A Unconsolidated 21.8 31.8 31.8 3.13 34.93 NM NM 14.67 961.17 NM4 -- -- NM NM NM NM
CBPmw-002 2367295.66 561865.83 967.33 30.0 970.04 A Unconsolidated 19.5 29.5 29.5 2.71 32.21 NM NM 10.72 959.32 NM4 -- -- NM NM NM NM
CBPmw-003 2366768.68 561944.14 972.04 25.0 974.67 A Unconsolidated 14.5 24.5 24.5 2.63 27.13 NM NM 12.66 962.01 30.26 0.00 Soft NM NM NM NM
CBPmw-004 2366978.80 562123.80 968.58 27.5 971.13 A Unconsolidated 17.0 27.0 27.0 2.55 29.55 NM NM 11.01 960.12 NM4 -- -- NM NM NM NM
CBPmw-005 2366919.66 562311.88 968.83 25.0 971.59 A Unconsolidated 14.5 24.5 24.5 2.76 27.26 NM NM 12.26 959.33 27.49 0.00 Soft NM NM NM NM
CBPmw-006 2367243.68 562311.87 965.01 23.0 967.64 A Unconsolidated 12.5 22.5 22.5 2.63 25.13 NM NM 8.09 959.55 NM4 -- -- NM NM NM NM
CBPmw-007 2366512.62 562006.41 973.47 30.0 976.37 A Unconsolidated 19.5 29.5 29.5 2.90 32.40 NM NM 16.39 959.98 31.98 0.42 Soft NM NM NM NM
CBPmw-008 2366757.21 562668.84 970.57 25.5 973.19 A Unconsolidated 15.0 25.0 25.0 2.62 27.62 NM NM 16.29 956.90 NM4 -- -- NM NM 19.51 953.68
CBPmw-009 2367174.00 561797.00 969.90 65 972.48 A Sharon 54.0 64.0 64.3 2.58 66.88 NM NM 10.52 961.96 NM4 -- -- NM NM 13.49 958.99

Upper and Lower Cobbs 
Ponds

CPmw-001 2368948.81 560440.91 975.46 16.0 975.26 F Unconsolidated 5.5 15.5 15.5 N/A 15.50 NM NM 1.01 974.25 NM4 -- -- NM NM NM NM

CPmw-002 2368239.23 560311.26 972.72 16.0 972.31 F Unconsolidated 5.5 15.5 15.5 N/A 15.50 NM NM 0.00 972.31 15.08 0.42 Soft NM NM NM NM
CPmw-003 2368796.49 560676.30 973.27 18.5 972.92 F Unconsolidated 8.0 18.0 18.0 N/A 18.00 NM NM 0.75 972.17 NM4 -- -- NM NM NM NM
CPmw-004 2368674.31 561843.46 978.51 20.0 981.20 A Unconsolidated 9.5 19.5 19.5 2.69 22.19 NM NM 9.53 971.67 22.64 0.00 Hard NM NM NM NM
CPmw-005 2367900.41 561846.78 970.71 40.0 973.58 A Unconsolidated 29.5 39.5 39.5 2.87 42.37 NM NM 11.40 962.18 43.33 0.00 Hard NM NM NM NM
CPmw-006 2367727.13 562830.13 962.97 18.5 965.13 A Unconsolidated 8.0 18.0 18.0 2.16 20.16 NM NM 7.85 957.28 NM4 -- -- NM NM NM NM
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Open Demolition 
Area #2

DA2mw-104 2354773.79 561129.59 1,070.82 27.0 1,073.89 A Unconsolidated 16.3 26.3 26.5 3.07 29.57 NM NM 22.33 1051.56 NM4 -- -- NM NM NM NM
DA2mw-105 2354557.62 560572.58 1,042.66 14.0 1,045.34 A Unconsolidated 8.3 13.3 13.5 2.68 16.18 NM NM 3.29 1042.05 NM4 -- -- NM NM NM NM
DA2mw-106 2354848.85 560560.49 1,041.19 16.0 1,043.79 A Unconsolidated 8.3 15.3 15.5 2.60 18.10 NM NM 4.39 1039.40 16.89 1.21 Hard NM NM NM NM
DA2mw-107 2354924.29 560480.05 1,039.18 15.0 1,041.63 A Unconsolidated 8.8 13.8 14.0 2.45 16.45 NM NM 7.75 1033.88 NM4 -- -- NM NM NM NM
DA2mw-108 2355604.43 560181.78 1,029.92 15.0 1,032.36 A Unconsolidated 9.3 14.3 14.5 2.44 16.94 NM NM 6.20 1026.16 NM4 -- -- NM NM NM NM
DA2mw-109 2354793.14 559897.89 1,068.66 24.0 1,071.29 A Unconsolidated 11.3 21.3 21.5 2.63 24.13 NM NM 13.76 1057.53 24.64 0.00 Soft NM NM NM NM
DA2mw-110 2355195.91 559927.02 1,061.39 20.0 1,063.78 A Unconsolidated 9.3 19.3 19.5 2.39 21.89 NM NM 7.17 1056.61 22.44 0.00 Soft NM NM NM NM
DA2mw-111 2354728.33 560222.94 1,039.63 12.6 1,042.12 A Unconsolidated 7.1 12.1 12.3 2.49 14.79 NM NM 6.67 1035.45 14.87 0.00 Hard NM NM NM NM
DA2mw-112 2355018.98 560378.36 1,034.87 15.0 1,037.44 A Unconsolidated 8.8 13.8 14.0 2.57 16.57 NM NM 7.02 1030.42 17.14 0.00 Hard NM NM NM NM
DA2mw-113 2355153.13 560394.81 1,034.51 14.0 1,037.11 A Unconsolidated 8.3 13.3 13.5 2.60 16.10 NM NM 6.79 1030.32 16.40 0.00 Hard NM NM NM NM
DA2mw-114 2355785.00 560109.00 1,029.50 19.5 1,031.90 A Sharon Shale 9.16 19.16 19.46 2.40 21.86 NM NM 5.06 1026.84 21.87 0.00 Soft NM NM NM NM
DA2mw-115 2355269.00 560459.00 1,035.40 44.0 1,038.08 A Sharon 33.75 43.75 44.05 2.68 46.73 NM NM 6.31 1031.77 NM4 -- -- NM NM 7.80 1030.28
DETmw-001B 2354959.47 560820.03 1,064.35 39.0 1,065.85 A Unconsolidated 34.0 39.0 39.0 1.50 40.50 NM NM 23.39 1042.46 38.61 1.89 Hard NM NM NM NM
DETmw-002 2355360.33 560664.71 1,060.24 39.0 1,061.24 A Unconsolidated 34.0 39.0 39.0 1.00 40.00 NM NM 31.98 1029.26 42.02 0.00 Soft NM NM NM NM
DETmw-003 2355204.94 560456.10 1,035.81 15.0 1,036.81 A Unconsolidated 7.0 12.0 12.0 1.00 13.00 NM NM 8.86 1027.95 NM4 -- -- NM NM 9.57 1027.24
DETmw-004 2355072.36 560454.22 1,037.68 11.0 1,038.68 A Unconsolidated 6.0 11.0 11.0 1.00 12.00 NM NM 9.89 1028.79 NM4 -- -- NM NM NM3 NM

Erie Burning
Grounds

EBGmw-123 2380049.21 571747.04 945.59 32.0 947.82 A Unconsolidated 21.0 31.0 31.5 2.23 33.73 NM NM 10.06 937.76 NM4 -- -- NM NM NM NM
EBGmw-124 2380030.24 571618.07 939.02 32.0 941.39 A Unconsolidated 20.0 30.0 30.5 2.37 32.87 NM NM 3.91 937.48 32.63 0.24 Hard NM NM NM NM
EBGmw-125 2379679.20 571655.63 947.55 25.0 949.89 A Unconsolidated 14.0 24.0 24.5 2.34 26.84 NM NM 12.72 937.17 NM4 -- -- NM NM 13.48 936.41
EBGmw-126 2380307.31 572348.81 938.20 28.0 940.61 A Unconsolidated 15.2 25.2 25.5 2.41 27.91 NM NM 0.81 939.80 NM4 -- -- NM NM NM NM
EBGmw-127 2380172.16 571083.61 940.21 30.0 943.07 A Unconsolidated 19.0 29.0 29.5 2.86 32.36 NM NM 4.22 938.85 32.88 0.00 Hard NM NM NM NM
EBGmw-128 2379892.79 570970.32 942.47 28.0 945.13 A Unconsolidated 15.0 25.0 25.3 2.66 27.96 NM NM 6.92 938.21 NM4 -- -- NM NM NM NM
EBGmw-129 2379240.52 572035.68 941.97 29.0 944.36 A Unconsolidated 16.0 26.0 26.0 2.39 28.39 NM NM 5.04 939.32 30.99 0.00 Hard NM NM NM NM
EBGmw-130 2379220.69 570695.61 941.18 26.0 944.00 A Unconsolidated 15.2 25.2 25.5 2.82 28.32 NM NM 6.45 937.55 28.48 0.00 Hard NM NM NM NM
EBGmw-131 2379666.00 571655.00 947.50 71.0 950.08 A Sharon 60.5 70.5 70.8 2.58 73.38 NM NM 9.04 941.04 NM4 -- -- NM NM 12.30 937.78

Fuze and Booster 
Quarry 
Landfill/Ponds

FBQmw-166 2349584.33 553123.86 1,104.87 16.0 1,108.86 A Unconsolidated 5.5 15.5 15.5 3.99 19.49 NM NM 4.69 1104.17 NM4 -- -- NM NM NM NM
FBQmw-167 2349675.45 553556.12 1,112.05 18.0 1,115.90 A Unconsolidated 5.0 15.0 15.0 3.85 18.85 NM NM 3.71 1112.19 NM4 -- -- NM NM NM NM
FBQmw-168 2350066.87 553620.85 1,131.27 19.5 1,133.91 A Homewood 9.0 19.0 19.0 2.64 21.64 NM NM 9.77 1124.14 NM4 -- -- NM NM NM NM
FBQmw-169 2349730.90 553681.21 1,117.36 16.0 1,120.58 A Homewood 5.0 15.0 15.0 3.22 18.22 NM NM 5.43 1115.15 18.19 0.03 Hard NM NM NM NM
FBQmw-170 2350102.41 553975.40 1,139.67 30.5 1,142.26 A Homewood 20.0 30.0 30.0 2.59 32.59 NM NM 18.76 1123.50 32.81 0.00 Hard NM NM NM NM
FBQmw-171 2350072.44 554230.93 1,140.49 30.0 1,143.55 A Homewood 18.0 28.0 28.0 3.06 31.06 NM NM 16.60 1126.95 NM4 -- -- NM NM 23.77 1119.78
FBQmw-172 2349907.37 554322.17 1,145.71 33.0 1,150.09 A Homewood 20.0 30.0 30.0 4.38 34.38 NM NM 24.92 1125.17 NM4 -- -- NM NM 30.87 1119.22
FBQmw-173 2350449.01 554491.35 1,162.43 50.0 1,165.94 A Homewood 29.5 49.5 49.5 3.51 53.01 NM NM 44.88 1121.06 NM4 -- -- NM NM NM NM
FBQmw-174 2350289.81 554142.44 1,135.78 22.5 1,139.97 A Homewood 12.0 22.0 22.0 4.19 26.19 NM NM 15.70 1124.27 NM4 -- -- NM NM NM3 NM
FBQmw-175 2350297.98 553989.24 1,137.16 22.5 1,140.73 A Homewood 12.0 22.0 22.0 3.57 25.57 NM NM 17.69 1123.04 NM4 -- -- NM NM NM3 NM
FBQmw-176 2350219.45 553273.33 1,129.57 21.5 1,131.91 A Unconsolidated 11.0 21.0 21.0 2.34 23.34 NM NM 7.54 1124.37 NM4 -- -- NM NM 12.42 1119.49
FBQmw-177 2350112.18 553321.94 1,125.73 22.5 1,128.57 A Homewood 12.0 22.0 22.0 2.84 24.84 NM NM 10.04 1118.53 24.75 0.09 Soft NM NM NM NM

Facility-Wide 
Groundwater

FWGmw-001 2368321.00 565739.00 953.60 17.5 956.62 A Unconsolidated 7 17 17.3 3.02 20.32 NM NM 8.42 948.20 20.03 0.29 Hard NM NM NM NM
FWGmw-002 2367606.00 571015.00 970.60 71.0 973.10 A Unconsolidated 57 67 67.3 2.50 69.80 NM NM 22.73 950.37 NM4 -- -- NM NM 24.22 948.88
FWGmw-003 2344042.00 563118.00 1,129.40 19.0 1,131.96 A Unconsolidated 8.5 18.5 18.8 2.56 21.36 NM NM 4.61 1127.35 21.32 0.04 Soft NM NM NM NM
FWGmw-004 2356970.00 549319.00 1,034.50 20.0 1,037.15 A Unconsolidated 9.5 19.5 19.8 2.65 22.45 NM NM 10.94 1026.21 NM4 -- -- NM NM 16.15 1021
FWGmw-005 2338973.00 558510.00 1,167.50 29.5 1,170.10 A Homewood 19.25 29.25 29.55 2.60 32.15 NM NM 20.84 1149.26 NM4 -- -- NM NM 23.40 1146.7
FWGmw-006 2335421.00 553142.00 1,181.90 18.0 1,184.33 A Unconsolidated 7.5 17.5 17.8 2.43 20.23 NM NM 4.36 1179.97 19.33 0.90 Soft NM NM NM NM
FWGmw-007 2344785.00 548356.00 1,072.80 30.0 1,075.41 A Unconsolidated 19.5 29.5 29.8 2.61 32.41 NM NM 24.57 1050.84 NM4 -- -- NM NM 25.35 1050.06
FWGmw-008 2341569.00 555735.00 1,109.00 21.0 1,111.61 A Unconsolidated 10 20 20.3 2.61 22.91 NM NM 5.03 1106.58 21.82 1.09 Soft NM NM NM NM
FWGmw-009 2341998.00 556784.00 1,099.50 18.5 1,102.14 A Unconsolidated 8 18 18.3 2.64 20.94 NM NM 1.98 1100.16 20.41 0.53 Soft NM NM NM NM
FWGmw-010 2379060.00 565077.00 959.50 17.3 962.15 A Unconsolidated 6 16 16.3 2.65 18.95 NM NM 7.28 954.87 NM4 -- -- NM NM NM3 NM
FWGmw-011 2380390.00 566801.00 939.00 17.5 941.61 A Unconsolidated 6 16 16.3 2.61 18.91 NM NM 1.68 939.93 17.64 1.27 Soft NM NM 3.73 937.88
FWGmw-012 2380389.00 566790.00 938.90 40.0 941.39 A Sharon Shale 29.5 39.5 39.8 2.49 42.29 NM NM 0.75 940.64 NM4 -- -- NM NM 3.42 937.97
FWGmw-013 2357460.00 559483.00 1,057.10 34.5 1,059.51 A Sharon 24 34 34.3 2.41 36.71 NM NM 18.17 1041.34 NM4 -- -- NM NM 23.79 1035.72
FWGmw-014 2341064.00 560957.00 1,135.00 18.5 1,137.57 A Unconsolidated 8.25 18.25 18.55 2.57 21.12 NM NM 3.31 1134.26 21.15 0.00 Soft NM NM NM NM
FWGmw-015 2358353.00 550179.00 1,012.10 26.0 1,014.51 A Unconsolidated 13.5 23.5 23.8 2.41 26.21 NM NM 4.68 1009.83 NM4 -- -- NM NM 10.45 1004.06
FWGmw-016 2358364.00 550171.00 1,011.90 65.0 1,014.39 A Sharon 54.5 64.5 64.8 2.49 67.29 NM NM 16.08 998.31 NM4 -- -- NM NM 18.75 995.64
FWGmw-017 557518.22 2375792.88 958.53 148.00 961.26 A Sharon Cong. 133.5 143.5 143.5 2.73 146.23 NM NM 12.61 948.65 NM4 -- -- 13.21 948.05 14.40 946.856
FWGmw-018 554933.24 2369793.44 981.12 154.00 984.03 A Sharon Cong. 136.2 146.2 146.2 2.91 149.11 NM NM 22.01 962.02 NM4 -- -- 22.40 961.63 24.57 959.462
FWGmw-019 555486.89 2356265.25 1,129.58 240.00 1,132.23 A Sharon Cong. 224.5 234.5 234.5 2.65 237.15 117.00 1015.225 115.06 1017.17 NM4 -- -- >100 NA 117.41 1014.815
FWGmw-020 554944.12 2369769.12 981.73 45.70 984.58 A Sharon 34.7 44.7 44.7 2.85 47.55 NM NM 22.90 961.68 NM4 -- -- 23.33 961.25 25.40 959.182
FWGmw-021 555708.43 2371551.33 984.88 44.90 987.97 A Sharon 34.4 44.4 44.4 3.09 47.49 NM NM 19.32 968.65 NM4 -- -- 22.26 965.71 25.46 962.511
FWGmw-022 555466.61 2356276.69 1,129.61 165.00 1,132.31 A Sharon 153.8 163.8 163.8 2.70 166.50 116.19 1016.115 114.19 1018.12 NM4 -- -- >100 NA 116.65 1015.655
FWGmw-023 553999.50 2351494.36 1,149.66 215.00 1,152.37 A Sharon 203.5 213.5 213.5 2.71 216.21 118.25 1034.124 116.82 1035.55 NM4 -- -- >100 NA 118.75 1033.624
FWGmw-024 557546.23 2375717.99 960.30 35.00 963.16 A Sharon 23.70 33.70 33.70 2.86 36.56 NM NM 14.32 948.84 NM4 -- -- 14.94 948.22 16.15 947.006
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Load Line 1 LL1mw-063 2376841.36 563650.53 992.20 27.4 994.84 A Sharon 17.1 27.1 27.4 2.64 30.04 NM NM NM3 NM3 NM4 -- -- NM NM NM3 NM
LL1mw-064 2380286.97 563118.74 932.32 18.4 935.10 A Unconsolidated 8.0 18.0 18.4 2.78 21.18 NM NM 0.61 934.49 NM4 -- -- NM NM 4.15 930.95
LL1mw-065 2380452.00 560916.92 941.53 20.5 944.41 A Unconsolidated 10.2 20.2 20.5 2.88 23.38 NM NM 11.00 933.41 NM4 -- -- NM NM 15.20 929.21
LL1mw-067 2376545.30 565201.14 977.55 22.8 980.36 A Sharon 12.8 22.5 22.8 2.81 25.61 NM NM 20.92 959.44 25.79 0.00 Hard NM NM NM NM
LL1mw-078 2376275.85 564623.87 993.40 38.7 995.84 A Sharon 28.7 38.2 38.7 2.44 41.14 NM NM 34.77 961.07 42.04 0.00 Soft NM NM NM NM
LL1mw-079 2376228.31 563739.63 995.30 29.5 997.87 A Sharon 29.5 38.9 39.5 2.57 42.07 NM NM 34.13 963.74 42.00 0.07 Hard NM NM NM NM
LL1mw-080 2376845.07 562479.73 993.70 19.5 996.27 A Sharon 9.5 19.0 19.5 2.57 22.07 NM NM 10.59 985.68 NM4 -- -- NM NM 17.67 978.6
LL1mw-081 2376672.66 563462.73 996.40 39.4 998.92 A Sharon 29.4 38.9 39.4 2.52 41.92 NM NM 30.46 968.46 NM4 -- -- NM NM 36.70 962.22
LL1mw-082 2376977.38 562956.86 1,003.70 39.0 1,006.45 A Sharon 28.9 38.5 39.0 2.75 41.75 NM NM 28.40 978.05 41.56 0.19 Hard NM NM NM NM
LL1mw-083 2377074.80 563612.75 992.80 39.3 995.20 A Sharon 29.1 38.6 39.3 2.40 41.70 NM NM 35.63 959.57 NM4 -- -- NM NM NM3 NM
LL1mw-084 2377316.02 563160.44 996.40 37.0 998.73 A Sharon 26.7 36.3 37.0 2.33 39.33 NM NM 29.09 969.64 NM4 -- -- NM NM NM3 NM
LL1mw-085 2377246.94 562046.25 994.30 42.1 996.84 A Sharon 32.2 41.6 42.1 2.54 44.64 NM NM 37.47 959.37 45.29 0.00 Hard NM NM NM NM
LL1mw-086 2380437.00 561714.00 938.00 75.0 940.63 A Unconsolidated 64.5 74.5 74.8 2.63 77.43 NM NM 7.38 933.25 NM4 -- -- NM NM 11.12 929.51
LL1mw-087 2378732.00 560375.00 941.80 17.5 944.32 A Unconsolidated 7 17 17.3 2.52 19.82 NM NM 4.65 939.67 NM4 -- -- NM NM 9.60 934.72
LL1mw-088 2380525.00 561746.00 936.30 24 938.63 A Unconsolidated 13.9 23.9 24.51 3.00 27.51 NM NM 5.16 933.47 NM4 -- -- NM NM 9.15 929.48
LL1mw-089 2378139.92 563639.31 977.54 37 980.29 A Unconsolidated 26.5 36.5 36.50 2.75 39.25 28.14 952.149 27.12 953.17 NM4 -- -- 25.58 954.71 28.20 952.089

Load Line 2 LL2mw-059 2375453.00 558020.00 964.33 19.5 966.67 A Unconsolidated 9.3 19.1 19.5 2.34 21.84 NM NM 14.22 952.45 NM4 -- -- NM NM 16.39 950.28
LL2mw-060 2375978.00 558022.00 958.93 18.3 961.57 A Sharon 8.1 17.9 18.3 2.64 20.94 NM NM 9.96 951.61 NM4 -- -- NM NM NM NM
LL2mw-261 2373317.81 561898.25 1,009.55 22.5 1,011.40 A Sharon 9.8 19.8 20.0 1.85 21.85 NM NM 6.45 1004.95 NM4 -- -- NM NM NM NM
LL2mw-262 2373970.79 562219.87 1,011.12 21.2 1,012.62 A Sharon 10.6 20.6 20.8 1.50 22.30 NM NM 7.61 1005.01 22.73 0.00 Hard NM NM NM NM
LL2mw-263 2374289.51 561591.19 1,009.42 22.2 1,011.47 A Sharon 10.8 20.8 21.0 2.05 23.05 NM NM 7.53 1003.94 23.50 0.00 Hard NM NM NM NM
LL2mw-264 2374532.00 561173.60 1,010.10 20.5 1,011.88 A Sharon 9.8 19.8 20.0 1.78 21.78 NM NM 6.49 1005.39 NM4 -- -- NM NM 10.98 1000.9
LL2mw-265 2375594.06 557972.91 959.47 22.5 961.24 A Sharon 11.8 21.8 22.0 1.77 23.77 NM NM 10.31 950.93 24.50 0.00 Hard NM NM NM NM
LL2mw-266 2373744.03 561981.86 1,014.09 20.5 1,016.28 A Sharon 9.8 19.8 20.0 2.19 22.19 NM NM 10.77 1005.51 22.79 0.00 Soft NM NM NM NM
LL2mw-267 2373715.04 561393.22 1,012.81 20.5 1,014.81 A Sharon 9.8 19.8 20.0 2.00 22.00 NM NM 9.01 1005.80 NM4 -- -- NM NM 12.89 1001.92
LL2mw-268 2374157.30 560831.04 1,015.47 28.8 1,017.28 A Sharon 17.3 27.3 27.5 1.81 29.31 NM NM 14.46 1002.82 NM4 -- -- NM NM NM NM
LL2mw-269 2374756.07 559484.12 1,009.49 28.0 1,011.62 A Sharon 17.1 27.1 27.3 2.13 29.43 NM NM 16.37 995.25 NM4 -- -- NM NM NM NM
LL2mw-270 2372858.41 562655.93 1,009.93 20.5 1,010.18 A Sharon 9.8 19.8 20.0 0.25 20.25 NM NM 6.66 1003.52 NM4 -- -- NM NM NM NM
LL2mw-271 2375714.00 557827.00 958.70 24 961.19 A Sharon 14.6 24.6 24.8 3 27.80 NM NM 11.24 949.95 NM4 -- -- NM NM NM NM
LL2mw-272 560599.71 2373808.49 1015.00 30.00 1017.80 A Sharon 19.2 29.2 29.2 3 32.00 9.72 1008.079 8.48 1009.32 NM4 -- -- 12.90 1004.90 13.80 1003.999

Load Line 3 LL3mw-232 2369862.96 561365.91 998.59 37.8 1,000.41 A Sharon 26.8 36.8 37.0 1.82 38.82 NM NM 20.22 980.19 39.85 0.00 Soft NM NM NM NM
LL3mw-233 2369934.52 560750.41 1,002.47 31.1 1,004.36 A Sharon 20.1 30.1 30.3 1.89 32.19 NM NM 25.69 978.67 31.84 0.35 Soft NM NM NM NM
LL3mw-234 2370297.47 560058.89 1,004.47 20.5 1,006.56 A Sharon 9.8 19.8 20.0 2.09 22.09 NM NM 9.39 997.17 NM4 -- -- NM NM 11.14 995.42
LL3mw-235 2370642.47 559812.63 1,008.05 21.2 1,009.94 A Sharon 10.1 20.1 20.3 1.89 22.19 NM NM 17.30 992.64 23.04 0.00 Hard NM NM NM NM
LL3mw-236 2371178.58 559866.75 1,008.94 25.5 1,011.17 A Sharon 13.8 23.8 24.0 2.23 26.23 NM NM 17.26 993.91 NM4 -- -- NM NM NM NM
LL3mw-237 2371475.00 559328.09 1,003.57 23.9 1,005.57 A Sharon 12.7 22.7 22.9 2.00 24.90 NM NM 14.58 990.99 NM4 -- -- NM NM 21.76 983.81
LL3mw-238 2370625.34 559569.06 1,004.75 20.7 1,006.91 A Sharon 10.5 20.5 20.7 2.16 22.86 NM NM 15.59 991.32 NM4 -- -- NM NM NM NM
LL3mw-239 2370895.01 559101.39 1,001.70 35.7 1,003.50 A Sharon 24.9 34.9 35.0 1.80 36.80 NM NM 24.49 979.01 NM4 -- -- NM NM NM NM
LL3mw-240 2371309.57 558204.34 1,005.60 35.5 1,007.52 A Sharon 24.4 34.4 34.6 1.92 36.52 NM NM 25.00 982.52 26.76 9.76 Soft NM NM NM NM
LL3mw-241 2370332.80 559298.09 992.41 23.8 994.65 A Sharon 12.7 22.7 22.9 2.24 25.14 NM NM 7.56 987.09 NM4 -- -- NM NM NM NM
LL3mw-242 2371993.30 557034.21 997.39 20.5 999.32 A Sharon 9.8 19.8 20.0 1.93 21.93 NM NM 13.20 986.12 22.59 0.00 Hard NM NM NM NM
LL3mw-243 2371532.61 556688.92 989.36 24.5 991.16 A Sharon 13.8 23.8 24.0 1.80 25.80 NM NM 8.85 982.31 NM4 -- -- NM NM NM NM
LL3mw-244 2371456.00 556033.00 986.20 45 988.78 A Sharon 34.5 44.5 44.8 2.58 47.38 15.08 973.7 7.00 981.78 NM4 -- -- NM NM 19.13 969.65
LL3mw-245 2369249.00 558573.00 978.70 47 981.24 A Sharon 36.5 46.5 46.8 2.54 49.34 NM NM 14.04 967.20 49.38 0.00 Soft NM NM NM NM
LL3mw-246 2371441.00 555969.00 986.50 43 988.84 A Sharon 32.8 42.8 43.0 2.75 45.75 23.40 965.44 18.66 970.18 NM4 -- -- NM NM 25.10 963.74

Load Line 4 LL4mw-193 2364237.44 554959.74 980.88 21.9 982.92 A Unconsolidated 11.3 21.3 21.5 2.04 23.54 NM NM 6.17 976.75 NM4 -- -- NM NM 8.20 974.72
LL4mw-194 2364584.76 555088.18 981.87 22.0 983.76 A Unconsolidated 11.3 21.3 21.5 1.89 23.39 NM NM 6.42 977.34 NM4 -- -- NM NM NM NM
LL4mw-195 2365198.84 555045.69 980.83 21.0 982.59 A Unconsolidated 10.3 20.3 20.5 1.76 22.26 NM NM 10.28 972.31 22.87 0.00 Soft NM NM NM NM
LL4mw-196 2365297.28 555212.59 982.56 20.0 984.55 A Unconsolidated 9.2 19.2 19.4 1.99 21.39 NM NM 12.11 972.44 21.88 0.00 Soft NM NM NM NM
LL4mw-197 2365385.95 555396.55 983.79 21.7 985.46 A Unconsolidated 10.8 20.8 21.0 1.67 22.67 NM NM 13.70 971.76 NM4 -- -- NM NM NM NM
LL4mw-198 2364991.12 555440.99 981.61 22.0 983.42 A Unconsolidated 10.3 20.3 20.5 1.81 22.31 NM NM 6.14 977.28 21.82 0.49 Soft NM NM NM NM
LL4mw-199 2365421.66 554621.06 975.20 22.0 977.28 A Unconsolidated 10.3 20.3 20.5 2.08 22.58 NM NM 7.47 969.81 NM4 -- -- NM NM NM NM
LL4mw-200 2365904.12 554579.72 985.97 23.5 987.93 A Unconsolidated 12.6 22.6 23.0 1.96 24.96 NM NM 18.36 969.57 NM4 -- -- NM NM NM NM
LL4mw-201 2365417.00 554607.00 975.90 67 978.02 A Sharon 56.5 66.5 66.8 NA 66.80 NM NM 10.57 967.45 NM4 -- -- NM NM NM NM

Load Line 5 LL5mw-001 2354625.07 554319.25 1,125.00 24.0 1,127.92 A Homewood 14.0 24.0 24.0 2.92 26.92 NM NM 19.02 1108.90 NM4 -- -- NM NM NM NM
LL5mw-002 2354571.52 554604.01 1,125.80 25.0 1,128.68 A Homewood 15.0 25.0 25.0 2.88 27.88 NM NM 19.66 1109.02 NM4 -- -- NM NM NM NM
LL5mw-003 2354964.47 554535.41 1,124.70 21.0 1,127.70 A Unconsolidated 11.0 21.0 21.0 3.00 24.00 NM NM 17.29 1110.41 24.03 0.00 Soft NM NM NM NM
LL5mw-004 2355006.44 554073.73 1,122.90 22.4 1,125.81 A Homewood 12.0 22.0 22.0 2.91 24.91 NM NM 16.59 1109.22 25.38 0.00 Soft NM NM NM NM
LL5mw-005 2354422.02 554152.73 1,126.50 27.8 1,129.42 A Homewood 17.0 27.0 27.0 2.92 29.92 NM NM 20.54 1108.88 29.69 0.23 Soft NM NM NM NM
LL5mw-006 2354730.78 553984.82 1,125.10 24.5 1,128.00 A Homewood 14.0 24.0 24.0 2.90 26.90 NM NM 19.44 1108.56 NM4 -- -- NM NM NM NM



Table 2-1
Well Construction Details, Groundwater Elevations, and Depth to Bottom Measurements

Camp Ravenna
Groundwater and Environmental Investigation Service

Page 4 of 5 Annual GW Report 2017

RVAAP Area Well ID

Ohio State
Plane

Easting

Ohio State
Plane

Northing

Ground 
Elevation 

(ft, AMSL)

Total 
Drilled 
Depth 

(ft, BGS)

TOC 
Elevation 

(ft, AMSL)

Well 
Head 

1Type
Monitored

Zone

Top of
Screen

(ft, BGS)

Bottom of 
Screen

(ft, BGS)

Bottom of 
Inner Casing 
Plug or End 

Cap
(ft, BGS)

Stickup 
height

(ft, AGS)

Reported Bottom 
of Inner Casing

(ft, BTOC)

Depth to 
Water - 

January 2017 
(ft, BTOC)

Groundwater 
Elevation - 

January 2017 
(ft, AMSL)

Depth to 
Water - April 

2017 
(ft, BTOC)

Groundwater 
Elevation - 

April 2017 (ft, 
AMSL)

Measured Bottom of 
Inner Casing - April 

2017
(ft, BTOC)

Sediment 
Accumulation - 
April 2017 (ft)

Description of 
Bottom

Depth to 
Water - July 

2017 (ft, 
BTOC)

Groundwater 
Elevation - 

July 2017 (ft, 
AMSL)

Depth to 
Water - 

December 
2017 (ft, 
BTOC)

Groundwater 
Elevation - 
December 
2017 (ft, 
AMSL)

Load Line 6 LL6mw-001 2353153.23 554214.84 NA 18.0 1,124.16 F Unconsolidated 7.0 17.0 17.0 0.00 17.00 NM NM 11.76 1112.40 NM4 -- -- NM NM NM NM
LL6mw-002 2353820.09 553589.88 NA 23.0 1,129.36 F Unconsolidated 12.5 22.5 22.5 0.00 22.50 NM NM 18.87 1110.49 NM4 -- -- NM NM NM NM
LL6mw-003 2353048.68 553544.34 NA 23.4 1,125.38 A Homewood 12.5 22.5 22.5 3.35 25.85 NM NM 15.5 1109.88 NM4 -- -- NM NM NM NM
LL6mw-004 2353368.79 553431.82 NA 23.0 1,125.39 A Homewood 12.5 22.5 22.5 2.58 25.08 NM NM 16.06 1109.33 24.59 0.49 Soft NM NM NM NM
LL6mw-005 2353194.52 553170.76 NA 19.9 1,120.47 A Homewood 9.5 19.5 19.5 2.96 22.46 NM NM 11.46 1109.01 21.99 0.47 Soft NM NM NM NM
LL6mw-006 2352419.15 553165.28 NA 20.0 1,124.37 A Unconsolidated 7.0 17.0 17.0 0.00 17.00 NM NM 14.79 1109.58 NM4 -- -- NM NM NM NM
LL6mw-007 2353354.89 552677.17 NA 20.0 1,115.62 F Homewood 9.5 19.5 19.5 0.00 19.50 NM NM 3.70 1111.92 NM4 -- -- NM NM NM NM
LL6mw-008 2353616.00 553154.00 1,121.30 17.8 1,124.15 A Unconsolidated 7.2 17.2 17.5 2.85 20.35 NM NM 13.71 1110.44 NM4 -- -- NM NM NM NM
LL6mw-009 2353604.00 553149.00 1,121.40 39.5 1,123.75 A Homewood 29 39 39.3 2.35 41.65 NM NM 13.46 1110.29 41.56 0.09 Soft NM NM NM NM

Load Line 7 Pink 

Waste Water Treatment

LL7mw-001 2352192.91 554925.77 1,126.90 30.0 1,129.64 A Homewood 19.5 29.5 29.5 2.74 32.24 NM NM 20.56 1109.08 NM4 -- -- NM NM NM3 NM
LL7mw-002 2351918.23 555126.55 1,126.70 26.5 1,129.55 A Homewood 15.0 25.0 25.0 2.85 27.85 NM NM 16.32 1113.23 27.25 0.60 Soft NM NM NM NM

LL7mw-003 2352351.04 555417.04 1,118.23 31.5 1,120.84 A Homewood 21.0 31.0 31.0 2.61 33.61 NM NM 11.55 1109.29 33.62 0.00 Soft NM NM NM NM
LL7mw-004 2352035.20 555581.14 1,123.30 29.5 1,126.32 A Homewood 19.5 29.5 29.5 3.02 32.52 NM NM 14.99 1111.33 32.41 0.11 Soft NM NM NM NM
LL7mw-005 2351741.47 555581.80 1,133.30 28.2 1,135.87 A Homewood 18.0 28.0 28.0 2.57 30.57 NM NM 21.43 1114.44 NM4 -- -- NM NM NM NM
LL7mw-006 2351879.92 555990.59 1,120.70 28.0 1,123.56 A Homewood 17.5 27.5 27.5 2.86 30.36 NM NM 10.13 1113.43 NM4 -- -- NM NM 15.60 1107.96

Load Line 8 LL8mw-001 2351666.10 552607.06 1,118.69 24.0 1,121.46 A Unconsolidated 14.0 24.0 24.0 2.77 26.77 NM NM 10.51 1110.95 NM4 -- -- NM NM NM NM
LL8mw-002 2351010.33 552408.18 1,121.67 30.4 1,124.51 A Unconsolidated 20.0 30.0 30.0 2.84 32.84 NM NM 16.65 1107.86 32.71 0.13 Soft NM NM NM NM
LL8mw-003 2351359.25 552231.14 1,116.30 21.0 1,119.05 A Unconsolidated 10.5 20.5 20.5 2.75 23.25 NM NM 11.42 1107.63 23.06 0.19 Hard NM NM NM NM
LL8mw-004 2351261.83 551807.58 1,112.73 20.5 1,115.75 A Unconsolidated 10.0 20.0 20.0 3.02 23.02 NM NM 9.52 1106.23 22.79 0.23 Hard NM NM NM NM
LL8mw-005 2351748.32 551522.48 1,112.51 24.0 1,115.73 A Homewood 14.0 24.0 24.0 3.22 27.22 NM NM 10.55 1105.18 26.90 0.32 Soft NM NM NM NM
LL8mw-006 2351483.58 551296.77 1,114.33 24.2 1,117.17 A Homewood 14.0 24.0 24.0 2.84 26.84 NM NM 18.36 1098.81 27.16 0.00 Soft NM NM NM NM

Load Line 9 LL9mw-001 2355817.04 556125.81 NA 21.6 1,134.62 A Homewood 10.5 20.5 20.5 2.78 23.28 NM NM 11.82 1122.80 23.39 0.00 Soft NM NM NM NM
LL9mw-002 2355907.76 556755.11 NA 21.0 1,127.30 A Homewood 10.0 20.0 20.0 2.42 22.42 NM NM 8.55 1118.75 22.81 0.00 Hard NM NM NM NM
LL9mw-003 2356635.21 556445.31 NA 22.0 1,135.76 A Homewood 11.5 21.5 21.5 2.30 23.80 NM NM 10.94 1124.82 NM4 -- -- NM NM NM NM
LL9mw-004 2357338.76 556002.00 NA 33.0 1,131.83 A Homewood 22.0 32.0 32.0 2.91 34.91 NM NM 19.22 1112.61 NM4 -- -- NM NM NM NM
LL9mw-005 2356505.95 557063.36 NA 20.6 1,130.93 A Homewood 10.0 20.0 20.0 3.30 23.30 NM NM 13.99 1116.94 NM4 -- -- NM NM NM NM
LL9mw-006 2357446.67 556434.79 NA 26.8 1,129.88 A Homewood 16.0 26.0 26.0 2.90 28.90 NM NM 17.38 1112.50 28.81 0.09 Soft NM NM NM NM
LL9mw-007 2357024.34 557000.56 NA 19.0 1,119.99 F Homewood 8.5 18.5 18.5 0.00 18.50 NM NM 8.12 1111.87 NM4 -- -- NM NM NM NM

Load Line 10 LL10mw-001 2355272.22 555816.25 1,130.00 28.0 1,132.77 A Homewood 17.0 27.0 27.0 2.77 29.77 NM NM 23.84 1108.93 NM4 -- -- NM NM NM NM
LL10mw-002 2355710.51 555523.36 1,124.40 28.0 1,127.13 A Homewood 17.0 27.0 27.0 2.73 29.73 NM NM 15.34 1111.79 29.88 0.00 Hard NM NM NM NM
LL10mw-003 2355389.92 555494.71 1,127.40 26.4 1,130.28 A Homewood 16.0 26.0 26.0 2.88 28.88 NM NM 17.96 1112.32 NM4 -- -- NM NM 22.17 1108.11
LL10mw-004 2355438.20 555236.59 1,119.60 31.2 1,122.39 A Homewood 21.0 31.0 31.0 2.79 33.79 NM NM 11.41 1110.98 33.58 0.21 Hard NM NM NM NM
LL10mw-005 2355943.55 555380.53 1,122.90 27.0 1,125.67 A Homewood 16.5 26.5 26.5 2.77 29.27 NM NM 14.61 1111.06 29.3 0.00 Hard NM NM 19.25 1106.42
LL10mw-006 2355654.80 554995.25 1,121.20 24.0 1,123.83 A Unconsolidated 13.5 23.5 23.5 2.63 26.13 NM NM 9.98 1113.85 NM4 -- -- NM NM NM NM

Load   Line 11 LL11mw-001 2352778.89 557505.03 1,097.46 23.0 1,100.16 A Unconsolidated 11.4 21.4 21.4 2.70 24.10 NM NM 9.00 1091.16 NM4 -- -- NM NM NM NM
LL11mw-002 2353354.28 558310.52 1,080.29 20.0 1,080.00 F Unconsolidated 6.3 16.3 16.3 -0.29 16.01 NM NM 1.16 1078.84 NM4 -- -- NM NM NM NM
LL11mw-003 2352737.87 557999.62 1,088.45 17.0 1,088.48 F Unconsolidated 5.9 15.9 15.9 0.03 15.93 NM NM 0.75 1087.73 NM4 -- -- NM NM NM NM
LL11mw-004 2352737.24 558164.36 1,084.60 17.0 1,084.72 F Unconsolidated 6.1 16.1 16.1 0.12 16.22 NM NM 1.24 1083.48 16.24 0.00 Soft NM NM NM NM
LL11mw-005 2352847.56 558501.02 1,079.60 17.0 1,079.40 F Unconsolidated 6.2 16.2 16.2 -0.20 16.00 NM NM 5.29 1074.11 NM4 -- -- NM NM 12.60 1066.8
LL11mw-006 2352521.36 558263.28 1,086.61 17.0 1,086.50 F Unconsolidated 5.6 15.6 15.6 -0.11 15.49 NM NM 2.16 1084.34 NM4 -- -- NM NM NM NM
LL11mw-007 2352094.81 558189.71 1,079.22 23.0 1,082.00 A Unconsolidated 12.4 22.4 22.4 2.78 25.18 NM NM 13.79 1068.21 25.37 0.00 Soft NM NM NM NM
LL11mw-008 2352388.60 557981.17 1,087.90 17.0 1,087.74 F Unconsolidated 5.6 15.6 15.6 -0.16 15.44 NM NM 0.39 1087.35 15.79 0.00 Soft NM NM NM NM
LL11mw-009 2352577.18 557901.18 1,088.38 17.0 1,091.54 F Unconsolidated 6.7 16.7 16.7 -0.10 16.60 NM NM 1.61 1089.93 19.58 0.00 Soft NM NM NM NM
LL11mw-010 2352039.00 557675.43 1,080.22 22.0 1,082.68 A Unconsolidated 10.9 20.9 20.9 2.46 23.36 NM NM 3.69 1078.99 NM4 -- -- NM NM NM NM
LL11mw-011 2351119.00 558680.00 1,077.40 18.5 1,080.20 A Unconsolidated 7.8 17.8 18.1 2.80 20.90 NM NM 7.96 1072.24 20.45 0.45 Soft NM NM NM NM
LL11mw-012 2351125.00 558691.00 1,077.90 115.0 1,080.36 A Sharon Shale 104.5 114.5 114.8 2.46 117.26 NM NM 19.27 1061.09 118.60 0.00 Soft NM NM NM NM

Load Line 12 LL12mw-088 2368667.75 556393.79 978.94 29.0 981.06 A Unconsolidated 14.8 24.8 25.0 2.12 27.12 NM NM 7.30 973.76 27.54 0.00 Soft NM NM NM NM
LL12mw-107 2368595.67 556759.02 978.03 33.0 980.15 A Unconsolidated 20.7 30.7 31.0 2.12 33.12 NM NM 10.56 969.59 NM4 -- -- NM NM NM NM
LL12mw-113 2368223.73 558345.37 977.67 23.0 980.18 A Sharon Shale 12.3 22.3 22.5 2.51 25.01 NM NM 5.79 974.39 20.80 4.21 Soft NM NM NM NM
LL12mw-128 2368293.20 557371.54 976.21 34.0 978.24 A Unconsolidated 21.1 31.1 31.3 2.03 33.33 NM NM 10.07 968.17 34.01 0.00 Soft NM NM NM NM
LL12mw-153 2368138.87 557823.23 975.34 26.0 977.85 A Unconsolidated 12.3 22.3 22.5 2.51 25.01 NM NM 6.92 970.93 NM4 -- -- NM NM NM NM
LL12mw-154 2368183.88 557754.56 977.00 29.0 979.06 A Unconsolidated 16.4 26.4 26.6 2.06 28.66 NM NM 9.70 969.36 NM4 -- -- NM NM NM NM
LL12mw-182 2368853.20 555890.35 982.20 36.1 984.42 A Unconsolidated 25.2 35.2 35.5 2.22 37.72 NM NM 10.96 973.46 NM4 -- -- NM NM NM NM
LL12mw-182ss 2368867.00 555897.00 982.30 36 985.02 A Unconsolidated 25.25 35.25 35.55 2.72 38.27 NM NM 10.88 974.14 38.52 0.00 Soft NM NM NM NM
LL12mw-183 2369224.36 556068.15 980.59 36.0 982.98 A Sharon Shale 23.3 33.3 33.6 2.39 35.99 NM NM 13.16 969.82 NM4 -- -- NM NM 17.75 965.23
LL12mw-184 2368997.48 556399.46 980.96 29.5 983.16 A Unconsolidated 18.8 28.8 29.0 2.20 31.20 NM NM 13.45 969.71 31.43 0.00 Soft NM NM NM NM
LL12mw-185 2368829.86 556946.75 979.09 24.0 981.31 A Unconsolidated 10.8 20.8 21.0 2.22 23.22 NM NM 8.27 973.04 NM4 -- -- NM NM 13.95 967.36
LL12mw-186 2367912.39 559065.95 976.34 23.0 978.31 A Sharon Shale 8.8 18.8 19.0 1.97 20.97 NM NM 6.02 972.29 NM4 -- -- NM NM NM NM
LL12mw-187 2368524.14 557633.10 977.90 29.0 979.94 A Unconsolidated 17.2 27.2 27.4 2.04 29.44 NM NM 10.19 969.75 NM4 -- -- NM NM 16.90 963.04
LL12mw-188 2367908.82 558132.59 978.46 20.5 980.63 A Unconsolidated 9.8 19.8 20.0 2.17 22.17 NM NM 4.93 975.70 NM4 -- -- NM NM NM NM
LL12mw-189 2367945.92 558569.27 976.17 18.5 978.04 A Sharon Shale 7.5 17.5 17.7 1.87 19.57 NM NM 3.89 974.15 NM4 -- -- NM NM NM NM
LL12mw-242 2368545.29 558020.51 978.40 26.3 981.20 A Unconsolidated 15.5 25.5 25.5 2.80 28.30 NM NM 9.45 971.75 NM4 -- -- NM NM 17.35 963.85
LL12mw-243 2368190.04 557376.32 978.10 24.0 980.79 A Unconsolidated 13.0 23.0 23.0 2.69 25.69 NM NM 10.37 970.42 NM4 -- -- NM NM NM NM
LL12mw-244 2368751.42 557377.17 978.10 30.0 980.65 A Unconsolidated 19.5 29.5 29.5 2.55 32.05 NM NM 10.61 970.04 NM4 -- -- NM NM NM NM
LL12mw-245 2368370.74 557044.55 977.50 29.0 980.04 A Unconsolidated 18.0 28.0 28.0 2.54 30.54 NM NM 9.42 970.62 NM4 -- -- NM NM 14.10 965.94
LL12mw-246 2369432.17 556658.89 982.00 32.0 984.83 A Unconsolidated 21.5 31.5 31.5 2.83 34.33 NM NM 18.16 966.67 35.23 0.00 Hard NM NM NM NM
LL12mw-247 2368932.00 555141.00 981.30 20.5 984.25 A Unconsolidated 10 20 20.3 2.95 23.25 NM NM 5.35 978.90 NM4 -- -- NM NM 8.99 975.26

Landfill North of 
Winklepeck  Burning 
Grounds

LNWmw-024 2358403.21 564825.89 1,035.30 24.0 1,038.00 A Unconsolidated 10.0 20.0 20.0 2.70 22.70 NM NM 11.37 1026.63 22.61 0.09 Hard NM NM NM NM
LNWmw-025 2358417.06 565071.92 1,027.20 19.0 1,029.13 A Unconsolidated 8.0 18.0 18.0 1.93 19.93 NM NM 4.55 1024.58 NM4 -- -- NM NM NM NM
LNWmw-026 2358952.24 564658.16 1,025.00 24.0 1,027.80 A Unconsolidated 13.0 23.0 23.0 2.80 25.80 NM NM 3.54 1024.26 NM4 -- -- NM NM NM NM
LNWmw-027 2358628.75 564517.41 1,024.40 25.0 1,027.13 A Unconsolidated 14.0 24.0 24.0 2.73 26.73 NM NM 6.36 1020.77 26.97 0.00 Soft NM NM NM NM
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MBS-001 2345323.00 550759.50 1,079.68 30.0 1,082.20 A Unconsolidated 19 28.7 29 2.52 31.52 NM NM 17.36 1064.84 30.97 0.55 Hard NM NM NM NM
MBS-002 2345322.30 550886.20 1,080.50 30.0 1,083.22 A Unconsolidated 18 27.3 28 2.72 30.72 NM NM 18.05 1065.17 31.24 0.00 Hard NM NM NM NM
MBS-003 2345172.40 550922.80 1,082.45 30.0 1,084.45 A Unconsolidated 18.5 28.2 28.5 2.00 30.50 NM NM 19.04 1065.41 30.80 0.00 Hard NM NM NM NM
MBS-004 2345134.20 550767.90 1,079.55 26.0 1,081.80 A Unconsolidated 14.7 24.4 24.7 2.25 26.95 NM NM 17.08 1064.72 NM4 -- -- NM NM NM NM
MBS-005 2345354.10 550800.70 1,080.50 30.0 1,082.42 A Unconsolidated 18 28 28.08 1.92 30.00 NM NM 17.61 1064.81 30.09 0.00 Soft NM NM NM NM
MBS-006 2345282.30 550726.10 1,080.29 28.0 1,081.83 A Unconsolidated 16.5 26.5 26.56 1.54 28.10 NM NM 17.08 1064.75 NM4 -- -- NM NM NM NM

NACA Test Area NTAmw-107 2345433.40 551697.29 1,077.65 23.0 1,080.30 A Unconsolidated 12.0 22.0 22.0 2.65 24.65 NM NM 12.49 1067.81 24.23 0.42 Soft NM NM NM NM
NTAmw-108 2345781.60 551916.22 1,083.22 23.0 1,085.62 A Unconsolidated 12.0 22.0 22.0 2.40 24.40 NM NM 17.63 1067.99 24.63 0.00 Soft NM NM NM NM
NTAmw-109 2345997.72 551293.25 1,076.89 19.0 1,079.84 A Unconsolidated 8.0 18.0 18.0 2.95 20.95 NM NM 11.30 1068.54 NM4 -- -- NM NM NM NM
NTAmw-110 2346438.94 551351.46 1,080.03 28.0 1,082.62 A Unconsolidated 17.0 27.0 27.0 2.59 29.59 NM NM 13.68 1068.94 29.84 0.00 Soft NM NM NM NM
NTAmw-111 2346638.01 551538.60 1,078.07 20.0 1,080.94 A Unconsolidated 9.5 19.5 19.5 2.87 22.37 NM NM 3.46 1077.48 22.18 0.19 Hard NM NM NM NM
NTAmw-112 2346889.48 551712.14 1,075.36 23.9 1,078.33 A Unconsolidated 13.9 23.9 23.9 2.97 26.87 NM NM 8.70 1069.63 26.72 0.15 Soft NM NM NM NM
NTAmw-113 2347082.83 551488.52 1,072.61 27.5 1,075.68 A Unconsolidated 17.0 27.0 27.5 3.07 30.57 NM NM 6.67 1069.01 NM4 -- -- NM NM NM NM
NTAmw-114 2347301.57 551592.94 1,075.61 20.0 1,078.71 A Unconsolidated 9.5 19.5 19.5 3.10 22.60 NM NM 5.93 1072.78 NM4 -- -- NM NM NM NM
NTAmw-115 2347581.16 551791.78 1,086.91 24.0 1,089.65 A Unconsolidated 12.5 22.5 22.5 2.74 25.24 NM NM 12.20 1077.45 NM4 -- -- NM NM NM NM
NTAmw-116 2348196.39 551748.00 1,091.68 22.0 1,094.33 A Unconsolidated 10.0 20.0 20.0 2.65 22.65 NM NM 4.62 1089.71 NM4 -- -- NM NM NM NM
NTAmw-117 2347994.83 551584.57 1,091.67 25.0 1,094.54 A Unconsolidated 14.5 24.5 24.5 2.87 27.37 NM NM 13.05 1081.49 NM4 -- -- NM NM 17.04 1077.5
NTAmw-118 2347609.41 551335.04 1,078.86 22.5 1,081.44 A Unconsolidated 12.0 22.0 22.0 2.58 24.58 NM NM 8.51 1072.93 NM4 -- -- NM NM 10.40 1071.04
NTAmw-119 2346013.00 551286.00 1,077.40 130 1,080.07 A Unconsolidated 90.0 100.0 100.3 2.67 102.97 NM NM 12.55 1067.52 NM4 -- -- NM NM 14.45 1065.62
NTAmw-120 2347141.08 551376.89 1,072.67 120 1,075.20 A Sharon 109.5 119.5 119.5 2.53 122.03 34.41 1040.789 33.35 1041.85 NM4 -- -- 33.85 1041.35 34.80 1040.399

Ramsdell Quarry 
Landfill

RQLmw-006 2375927.71 566091.26 993.52 42.1 995.39 A Sharon 19.4 39.4 39.6 1.87 41.47 NM NM 36.72 958.67 42.09 0.00 Hard NM NM NM NM
RQLmw-007 2375872.56 566544.36 963.86 18.7 965.91 A Sharon 6.0 16.0 16.2 2.05 18.25 NM NM 6.40 959.51 NM4 -- -- NM NM 10.80 955.11
RQLmw-008 2376011.08 566327.94 963.82 18.7 966.08 A Sharon 6.0 16.0 16.2 2.26 18.46 NM NM 6.98 959.10 NM4 -- -- NM NM NM3 NM
RQLmw-009 2376253.65 566351.20 962.60 18.8 964.58 A Sharon 5.9 15.9 16.4 1.98 18.38 5.63 958.95 5.25 959.33 NM4 -- -- NM NM 8.48 956.1
RQLmw-010 2376048.58 566857.39 980.04 35.4 982.14 A Sharon 12.5 32.5 33.0 2.10 35.10 NM NM 26.12 956.02 35.39 0.00 Hard NM NM NM NM
RQLmw-011 2376398.19 566819.66 974.60 35.4 976.57 A Sharon 12.4 32.4 32.6 1.97 34.57 NM NM 22.37 954.20 NM4 -- -- NM NM 25.90 950.67
RQLmw-012 2376558.19 566551.95 975.12 30.5 977.65 A Sharon 19.8 29.8 30.0 2.53 32.53 NM NM 22.49 955.16 NM4 -- -- NM NM 27.50 950.15
RQLmw-013 2376204.93 566928.09 978.04 34.4 980.71 A Sharon 23.7 33.7 33.9 2.67 36.57 NM NM 26.89 953.82 NM4 -- -- NM NM 29.50 951.21
RQLmw-014 2376519.38 566941.29 970.83 29.4 973.49 A Sharon 18.6 28.6 28.9 2.66 31.56 NM NM 20.29 953.20 NM4 -- -- NM NM 23.75 949.74
RQLmw-015 2375490.96 566560.90 989.19 40.1 991.26 A Sharon 29.2 39.2 39.5 2.07 41.57 35.38 955.88 33.42 957.84 NM4 -- -- NM NM NM NM
RQLmw-016 2375649.55 566177.68 994.02 39.5 996.60 A Sharon 28.5 38.5 39.0 2.58 41.58 NM NM 37.84 958.76 NM4 -- -- NM NM 38.80 957.8
RQLmw-017 2376124.18 565931.38 988.69 30.5 991.23 A Sharon 19.8 29.8 30.0 2.54 32.54 NM NM NM3 NM3 NM4 -- -- NM NM NM NM

Basal Sharon 
Conglomerate

SCFmw-001 2353178.98 554768.62 1,118.53 230 1,120.71 A Sharon Cong. 201 211 NA 2.18 213.18 90.41 1030.3 89.02 1031.69 NM4 -- -- NM NM NM NM
SCFmw-002 2368927.36 555152.38 982.28 153 984.56 A Sharon Cong. 137 147 NA 2.28 149.28 NM NM 20.09 964.47 NM4 -- -- NM NM NM NM
SCFmw-003 2375843.20 557957.67 956.14 140 958.47 A Sharon Cong. 125.5 135.5 NA 2.33 137.83 NM NM 8.68 949.79 NM4 -- -- NM NM NM NM
SCFmw-004 2378730.23 560361.03 941.87 120 944.17 A Sharon Cong. 100 110 NA 2.30 112.30 NM NM 0.00 944.17 NM4 -- -- NM NM 0.00 944.17
SCFmw-005 2377014.05 567302.35 958.43 160 960.80 A Sharon Cong. 139 154 NA 2.37 156.37 NM NM 10.31 950.49 156.40 0.00 Soft NM NM NM NM
SCFmw-006 2369394.54 569583.41 963.69 90 965.92 A Sharon Cong. 76 86 NA 2.23 88.23 NM NM 17.62 948.30 NM4 -- -- NM NM 19.07 946.85

Winklepeck Burning 
Grounds

WBGmw-005 2357163.55 563037.18 1,052.20 19.0 1,054.70 A Unconsolidated 8.3 18.3 18.6 2.50 21.10 NM NM 4.46 1050.24 NM4 -- Hard NM NM NM NM
WBGmw-006 2359087.79 563008.87 1,012.16 19.0 1,014.66 A Unconsolidated 7.6 17.6 17.9 2.50 20.40 8.62 1006.04 6.25 1008.41 NM4 -- -- NM NM 10.47 1004.19
WBGmw-007 2360420.44 562479.87 998.09 24.0 1,000.59 A Unconsolidated 13.5 23.5 23.8 2.50 26.30 NM NM 16.24 984.35 NM4 -- -- NM NM NM NM
WBGmw-008 2359700.57 562010.35 1,005.71 18.5 1,008.21 A Unconsolidated 8.1 18.2 18.5 2.50 21.00 NM NM 14.33 993.88 NM4 -- -- NM NM NM NM
WBGmw-009 2357159.20 561603.54 1,045.03 24.0 1,047.53 A Unconsolidated 11.4 21.4 21.5 2.50 24.00 NM NM 13.53 1034.00 NM4 -- -- NM NM NM3 NM
WBGmw-010 2356051.96 562893.20 1,067.10 21.0 1,069.85 A Unconsolidated 10.5 20.5 20.8 2.75 23.55 NM NM 6.52 1063.33 23.40 0.15 Soft NM NM NM NM
WBGmw-011 2356187.29 562609.18 1,069.70 22.0 1,072.38 A Unconsolidated 11.0 21.0 21.3 2.68 23.98 NM NM 9.40 1062.98 23.94 0.04 Soft NM NM NM NM
WBGmw-012 2354810.65 562240.90 1,076.50 30.0 1,079.11 A Unconsolidated 19.0 29.0 29.4 2.61 32.01 NM NM 21.32 1057.79 31.78 0.23 Soft NM NM NM NM
WBGmw-013 2355223.25 561518.27 1,069.10 22.0 1,071.70 A Unconsolidated 11.0 21.0 21.3 2.60 23.90 NM NM 11.57 1060.13 24.26 0.00 Soft NM NM NM NM
WBGmw-014 2360439.22 562061.26 994.10 23.0 996.78 A Unconsolidated 12.0 22.0 22.3 2.68 24.98 NM NM 15.18 981.60 NM4 -- -- NM NM NM NM
WBGmw-015 2359182.41 562340.12 1,009.10 22.0 1,011.60 A Unconsolidated 11.0 21.0 21.3 2.50 23.80 14.34 997.26 12.09 999.51 NM4 -- -- NM NM NM NM
WBGmw-016 2360645.88 562709.13 994.90 24.0 997.03 A Unconsolidated 13.0 23.0 23.3 2.13 25.43 NM NM 15.72 981.31 25.22 0.21 Soft NM NM NM NM
WBGmw-017 2359603.84 562913.24 1,004.00 22.0 1,006.62 A Unconsolidated 11.0 21.0 21.3 2.62 23.92 NM NM 7.90 998.72 23.45 0.47 Soft NM NM NM NM
WBGmw-018 2361302.00 562659.00 990.50 24.0 991.45 A Unconsolidated 13.5 23.5 23.8 0.95 24.75 NM NM 12.76 978.69 NM4 -- -- NM NM NM NM
WBGmw-019 2361304.00 562645.00 989.30 50.0 990.25 A Sharon 39.55 49.55 49.85 0.95 50.80 NM NM 16.10 974.15 NM4 -- -- NM NM NM NM
WBGmw-020 2357161.00 561623.00 1,043.40 43.3 1,044.31 A Sharon 32.9 42.9 43.2 0.91 44.11 15.58 1028.73 12.96 1031.35 NM4 -- -- NM NM 16.50 1027.81
WBGmw-021 2359106.00 563009.00 1,010.00 42.5 1,010.92 A Sharon 32 42 42.3 0.92 43.22 10.69 1000.23 8.63 1002.29 NM4 -- -- NM NM 12.11 998.81

Notes and Abbreviations:
1 A = above grade completion;  F = flush-mount completion
2 Sediment accumulation is based on historical construction depths that may not be accurate; only positive sediment accumulation is presented.
3 Groundwater surface below the top of dedicated sampling pump.
4 Total depth could not be measured because a sampling pump is installed in the well.
Sediment accumulation values with gray-shading and bold font identify a calculated sediment thickness greater than 0.20 feet, with a "soft" or "medium" bottom description.
AGS = above ground surface
AMSL - above mean sea level
BGS = below ground surface
BTOC - below top of casing
ft - feet
NA - not applicable
NM - not measured
TOC - top of casing
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Area or AOC Well ID Monitored_Zone Date Collected Results
Building 1200 B12mw-011 Upper Sharon 04/26/17 6.83
Background BKGmw-005 Unconsolidated 04/19/17 5.96
Background BKGmw-005 Unconsolidated 05/03/17 3.83
Background BKGmw-005 Unconsolidated 12/01/17 0.00
Background BKGmw-006 Upper Sharon 04/24/17 6.59
Background BKGmw-006 Upper Sharon 12/05/17 0.00
Background BKGmw-008 Upper Sharon 04/18/17 0.20
Background BKGmw-008 Upper Sharon 05/04/17 1.03
Background BKGmw-008 Upper Sharon 12/06/17 8.40
Background BKGmw-015 Upper Sharon 04/19/17 0.45
Background BKGmw-015 Upper Sharon 05/03/17 4.10
Background BKGmw-015 Upper Sharon 12/05/17 0.00
Background BKGmw-016 Unconsolidated 04/19/17 0.52
Background BKGmw-016 Unconsolidated 05/01/17 0.75
Background BKGmw-016 Unconsolidated 12/04/17 10.00
Background BKGmw-017 Unconsolidated 04/20/17 158.00
Background BKGmw-017 Unconsolidated 12/04/17 57.40
Background BKGmw-018 Upper Sharon 04/20/17 0.04
Background BKGmw-018 Upper Sharon 12/05/17 0.00
Background BKGmw-021 Unconsolidated 04/20/17 1.72
Background BKGmw-021 Unconsolidated 04/21/17 0.52
Background BKGmw-021 Unconsolidated 12/05/17 6.30
Background BKGmw-022 Homewood 04/21/17 5.62
Background BKGmw-022 Homewood 08/02/17 9.60
Background BKGmw-022 Homewood 12/01/17 0.00
Background BKGmw-023 Homewood 08/02/17 0.00
Background BKGmw-023 Homewood 12/01/17 0.00
Background BKGmw-024 Basal Sharon 04/20/17 1.20
Background BKGmw-024 Basal Sharon 05/03/17 0.53
Background BKGmw-024 Basal Sharon 08/07/17 0.00
Background BKGmw-024 Basal Sharon 12/05/17 0.00
Background BKGmw-025 Basal Sharon 04/26/17 0.28
Background BKGmw-025 Basal Sharon 08/02/17 0.00
Background BKGmw-025 Basal Sharon 12/01/17 0.00
Central Burn Pits CBPmw-008 Unconsolidated 04/28/17 1.01
Central Burn Pits CBPmw-008 Unconsolidated 12/06/17 9.70
Central Burn Pits CBPmw-009 Upper Sharon 04/28/17 0.23
Central Burn Pits CBPmw-009 Upper Sharon 12/05/17 0.00
Open Demolition Area #2 DA2mw-115 Upper Sharon 05/10/16 0.00
Open Demolition Area #2 DA2mw-115 Upper Sharon 11/10/2016 0.85
Open Demolition Area #2 DA2mw-115 Upper Sharon 4/24/2017 0.62
Demolition Area 2 DA2mw-115 Upper Sharon 12/05/17 0.00
Open Demolition Area #2 DET-003 Unconsolidated 05/10/16 0.00
Open Demolition Area #2 DET-003 Unconsolidated 11/9/2016 1.68
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Open Demolition Area #2 DET-003 Unconsolidated 04/24/17 0.41
Open Demolition Area #2 DET-004 Unconsolidated 04/27/17 21.10
Open Demolition Area #2 DET-004 Unconsolidated 05/10/16 0.00
Open Demolition Area #2 DETmw-003 Unconsolidated 12/05/17 0.00
Erie Burning Grounds EBGmw-125 Unconsolidated 04/17/17 2.80
Erie Burning Grounds EBGmw-125 Unconsolidated 12/06/17 0.00
Erie Burning Grounds EBGmw-131 Upper Sharon 04/17/17 0.50
Erie Burning Grounds EBGmw-131 Upper Sharon 12/06/17 0.00
Fuze and Booster Quarry FBQmw-166 Unconsolidated 04/27/17 0.43
Fuze and Booster Quarry FBQmw-171 Homewood 05/02/17 0.48
Fuze and Booster Quarry FBQmw-171 Homewood 12/04/17 9.80
Fuze and Booster Quarry FBQmw-172 Homewood 05/02/17 3.86
Fuze and Booster Quarry FBQmw-172 Homewood 12/04/17 2.00
Fuze and Booster Quarry FBQmw-174 Homewood 05/02/17 2.63
Fuze and Booster Quarry FBQmw-175 Homewood 05/02/17 LLOERR
Fuze and Booster Quarry FBQmw-175 Homewood 12/04/17 89.70
Fuze and Booster Quarry FBQmw-176 Unconsolidated 04/27/17 6.83
Fuze and Booster Quarry FBQmw-176 Unconsolidated 12/04/17 6.70
Building 1200 FWGmw-002 Unconsolidated 12/05/17 23.10
Motor Pool Area FWGmw-004 Unconsolidated 05/09/16 25.90
Motor Pool Area FWGmw-004 Unconsolidated 04/17/17 8.88
Motor Pool Area FWGmw-004 Unconsolidated 12/05/17 8.30
Facility-Wide FWGmw-005 Homewood 04/19/17 6.22
Facility-Wide FWGmw-005 Homewood 05/03/17 8.84
Facility-Wide FWGmw-005 Homewood 12/01/17 8.90
NACA Test Area FWGmw-007 Unconsolidated 05/11/16 8.00
NACA Test Area FWGmw-007 Unconsolidated 11/10/2016 22.50
NACA Test Area FWGmw-007 Unconsolidated 4/26/2017 7.00
NACA Test Area FWGmw-007 Unconsolidated 12/04/17 1.60
Load Line 1 FWGmw-010 Unconsolidated 05/02/17 4.42
Load Line 1 FWGmw-010 Unconsolidated 12/07/17 7.00
Load Line 1 FWGmw-011 Unconsolidated 05/12/16 60.70
Load Line 1 FWGmw-011 Unconsolidated 11/10/2016 98.70
Load Line 1 FWGmw-011 Unconsolidated 5/2/2017 133.00
Load Line 1 FWGmw-011 Unconsolidated 12/06/17 27.70
Ramsdell Quarry Landfill FWGmw-012 Upper Sharon* 05/12/16 0.00
Ramsdell Quarry Landfill FWGmw-012 Upper Sharon* 11/10/2016 9.26
Ramsdell Quarry Landfill FWGmw-012 Upper Sharon* 5/2/2017 8.87
Ramsdell Quarry Landfill FWGmw-012 Upper Sharon* 12/06/17 10.00
Demolition Area 2 FWGmw-013 Upper Sharon 04/19/17 2.61
Demolition Area 2 FWGmw-013 Upper Sharon 12/05/17 2.00
Motor Pool Area FWGmw-015 Unconsolidated 05/09/16 0.00
Motor Pool Area FWGmw-015 Unconsolidated 11/9/2016 6.69
Motor Pool Area FWGmw-015 Unconsolidated 4/17/2017 2.17
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Motor Pool Area FWGmw-015 Unconsolidated 12/04/17 4.60
Motor Pool Area FWGmw-016 Upper Sharon 05/09/16 0.00
Motor Pool Area FWGmw-016 Upper Sharon 11/9/2016 1.30
Motor Pool Area FWGmw-016 Upper Sharon 4/17/2017 0.15
Motor Pool Area FWGmw-016 Upper Sharon 12/04/17 0.00
Load Line 2 FWGmw-017 Basal Sharon 04/28/17 0.10
Load Line 2 FWGmw-017 Basal Sharon 08/09/17 0.00
Load Line 2 FWGmw-017 Basal Sharon 12/02/17 0.10
Load Line 12 FWGmw-018 Basal Sharon 04/26/17 0.34
Load Line 12 FWGmw-018 Basal Sharon 08/08/17 0.00
Load Line 12 FWGmw-018 Basal Sharon 12/02/17 0.00
Load Line 10 FWGmw-019 Basal Sharon 01/11/17 8.17
Load Line 10 FWGmw-019 Basal Sharon 04/25/17 0.96
Load Line 10 FWGmw-019 Basal Sharon 12/05/17 0.00
Load Line 12 FWGmw-020 Upper Sharon 04/26/17 0.40
Load Line 12 FWGmw-020 Upper Sharon 08/08/17 8.30
Load Line 12 FWGmw-020 Upper Sharon 12/02/17 2.20
Load Line 3 FWGmw-021 Upper Sharon 04/28/17 4.70
Load Line 3 FWGmw-021 Upper Sharon 05/03/17 2.80
Load Line 3 FWGmw-021 Upper Sharon 08/08/17 0.00
Load Line 3 FWGmw-021 Upper Sharon 12/02/17 6.20
Load Line 10 FWGmw-022 Upper Sharon 01/11/17 6.52
Load Line 10 FWGmw-022 Upper Sharon 04/25/17 8.40
Load Line 10 FWGmw-022 Upper Sharon 08/01/17 1.20
Load Line 10 FWGmw-022 Upper Sharon 12/05/17 1.00
Fuze and Booster Quarry FWGmw-023 Upper Sharon 01/12/17 4.89
Fuze and Booster Quarry FWGmw-023 Upper Sharon 04/19/17 0.47
Fuze and Booster Quarry FWGmw-023 Upper Sharon 07/31/17 0.00
Fuze and Booster Quarry FWGmw-023 Upper Sharon 12/04/17 1.10
Load Line 2 FWGmw-024 Upper Sharon 04/28/17 7.09
Load Line 2 FWGmw-024 Upper Sharon 08/09/17 2.00
Load Line 2 FWGmw-024 Upper Sharon 12/02/17 9.90
Load Line 10 LL10mw-003 Homewood 05/11/16 0.00
Load Line 10 LL10mw-003 Homewood 11/3/2016 0.58
Load Line 10 LL10mw-003 Homewood 04/19/17 1.11
Load Line 10 LL10mw-003 Homewood 12/05/17 0.00
Load Line 10 LL10mw-005 Homewood 04/28/17 1.59
Load Line 10 LL10mw-005 Homewood 12/04/17 9.80
Load Line 10 LL10mw-006 Homewood 04/19/17 0.38
Load Line 11 LL11mw-005 Unconsolidated 04/26/17 1.36
Load Line 11 LL11mw-005 Unconsolidated 12/04/17 1.80
Load Line 12 LL12mw-183 Upper Sharon 04/19/17 2.10
Load Line 12 LL12mw-183 Upper Sharon 12/06/17 9.90
Load Line 12 LL12mw-185 Unconsolidated 05/11/16 0.00
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Load Line 12 LL12mw-185 Unconsolidated 11/7/2016 1.17
Load Line 12 LL12mw-185 Unconsolidated 04/25/17 2.70
Load Line 12 LL12mw-185 Unconsolidated 12/06/17 4.50
Load Line 12 LL12mw-187 Unconsolidated 05/11/16 0.00
Load Line 12 LL12mw-187 Unconsolidated 11/7/2016 1.12
Load Line 12 LL12mw-187 Unconsolidated 4/25/2017 0.89
Load Line 12 LL12mw-187 Unconsolidated 12/06/17 2.30
Load Line 12 LL12mw-189 Upper Sharon* 04/28/17 8.33
Load Line 12 LL12mw-242 Unconsolidated 05/11/16 27.00
Load Line 12 LL12mw-242 Unconsolidated 11/4/2016 9.31
Load Line 12 LL12mw-242 Unconsolidated 4/25/2017 1000.00
Load Line 12 LL12mw-242 Unconsolidated 12/06/17 225.00
Load Line 12 LL12mw-245 Unconsolidated 05/11/16 0.00
Load Line 12 LL12mw-245 Unconsolidated 11/4/2016 1.95
Load Line 12 LL12mw-245 Unconsolidated 04/25/17 2.37
Load Line 12 LL12mw-245 Unconsolidated 12/06/17 3.10
Load Line 12 LL12mw-247 Unconsolidated 05/11/16 9.70
Load Line 12 LL12mw-247 Unconsolidated 11/8/2016 1.59
Load Line 12 LL12mw-247 Unconsolidated 04/25/17 7.38
Load Line 12 LL12mw-247 Unconsolidated 12/06/17 337.00
Load Line 1 LL1mw-063 Upper Sharon 04/21/17 0.00
Load Line 1 LL1mw-063 Upper Sharon 12/07/17 183.00
Load Line 1 LL1mw-064 Unconsolidated 05/12/16 0.00
Load Line 1 LL1mw-064 Unconsolidated 10/31/2016 7.95
Load Line 1 LL1mw-064 Unconsolidated 4/18/2017 2.32
Load Line 1 LL1mw-064 Unconsolidated 12/07/17 0.00
Load Line 1 LL1mw-065 Unconsolidated 05/12/16 0.00
Load Line 1 LL1mw-065 Unconsolidated 04/21/17 0.23
Load Line 1 LL1mw-065 Unconsolidated 12/07/17 9.40
Load Line 1 LL1mw-080 Upper Sharon 04/21/17 3.12
Load Line 1 LL1mw-080 Upper Sharon 12/07/17 0.00
Load Line 1 LL1mw-081 Upper Sharon 04/21/17 6.03
Load Line 1 LL1mw-081 Upper Sharon 12/07/17 7.50
Load Line 1 LL1mw-083 Upper Sharon 05/13/16 4.00
Load Line 1 LL1mw-083 Upper Sharon 10/31/2016 8.80
Load Line 1 LL1mw-083 Upper Sharon 5/1/2017 1.70
Load Line 1 LL1mw-084 Upper Sharon 05/13/16 8.70
Load Line 1 LL1mw-084 Upper Sharon 11/7/2016 0.30
Load Line 1 LL1mw-084 Upper Sharon 4/21/2017 0.47
Load Line 1 LL1mw-084 Upper Sharon 5/3/2017 0.79
Load Line 1 LL1mw-086 Unconsolidated 05/12/16 0.00
Load Line 1 LL1mw-086 Unconsolidated 10/31/2016 486.00
Load Line 1 LL1mw-086 Unconsolidated 4/21/2017 94.60
Load Line 1 LL1mw-086 Unconsolidated 12/07/17 2.20
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Load Line 1 LL1mw-087 Unconsolidated 05/12/16 0.00
Load Line 1 LL1mw-087 Unconsolidated 10/31/2016 25.10
Load Line 1 LL1mw-087 Unconsolidated 4/18/2017 7.63
Load Line 1 LL1mw-087 Unconsolidated 12/06/17 9.30
Load Line 1 LL1mw-088 Unconsolidated 05/11/16 0.00
Load Line 1 LL1mw-088 Unconsolidated 11/1/2016 9.95
Load Line 1 LL1mw-088 Unconsolidated 4/28/2017 77.70
Load Line 1 LL1mw-088 Unconsolidated 12/02/17 5.70
Load Line 1 LL1mw-089 Upper Sharon 01/12/17 3.02
Load Line 1 LL1mw-089 Upper Sharon 04/25/17 0.25
Load Line 1 LL1mw-089 Upper Sharon 08/03/17 0.00
Load Line 1 LL1mw-089 Upper Sharon 12/07/17 0.00
Load Line 2 LL2mw-059 Upper Sharon 05/13/16 9.80
Load Line 2 LL2mw-059 Upper Sharon 10/31/2016 3.28
Load Line 2 LL2mw-059 Upper Sharon 4/28/2017 0.90
Load Line 2 LL2mw-059 Upper Sharon 12/06/17 8.30
Load Line 2 LL2mw-060 Upper Sharon 05/13/16 9.70
Load Line 2 LL2mw-060 Upper Sharon 10/31/2016 5.57
Load Line 2 LL2mw-264 Upper Sharon 04/27/17 1.66
Load Line 2 LL2mw-264 Upper Sharon 12/07/17 9.70
Load Line 2 LL2mw-267 Upper Sharon 05/13/16 0.00
Load Line 2 LL2mw-267 Upper Sharon 10/31/2016 7.98
Load Line 2 LL2mw-267 Upper Sharon 4/25/2017 12.30
Load Line 2 LL2mw-267 Upper Sharon 12/07/17 9.70
Load Line 2 LL2mw-270 Upper Sharon 04/25/17 1.86
Load Line 2 LL2mw-271 Upper Sharon 05/12/16 0.00
Load Line 2 LL2mw-271 Upper Sharon 11/1/2016 1.09
Load Line 2 LL2mw-272 Upper Sharon 1/12/2017 6.16
Load Line 2 LL2mw-272 Upper Sharon 04/27/17 1.27
Load Line 2 LL2mw-272 Upper Sharon 08/03/17 0.00
Load Line 2 LL2mw-272 Upper Sharon 12/07/17 9.50
Load Line 3 LL3mw-234 Upper Sharon 04/14/17 36.50
Load Line 3 LL3mw-234 Upper Sharon 12/06/17 9.70
Load Line 3 LL3mw-236 Upper Sharon 04/24/17 8.59
Load Line 3 LL3mw-236 Upper Sharon 05/02/17 4.48
Load Line 3 LL3mw-237 Upper Sharon 04/24/17 2.87
Load Line 3 LL3mw-237 Upper Sharon 12/06/17 2.60
Load Line 3 LL3mw-238 Upper Sharon 05/12/16 7.80
Load Line 3 LL3mw-238 Upper Sharon 11/15/2016 236.00
Load Line 3 LL3mw-241 Upper Sharon 05/12/16 0.00
Load Line 3 LL3mw-241 Upper Sharon 10/26/2016 2.03
Load Line 3 LL3mw-244 Upper Sharon 05/13/16 0.00
Load Line 3 LL3mw-244 Upper Sharon 10/27/2016 0.84
Load Line 3 LL3mw-244 Upper Sharon 1/11/2017 1.87
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Load Line 3 LL3mw-244 Upper Sharon 4/24/2017 0.75
Load Line 3 LL3mw-244 Upper Sharon 12/06/17 2.40
Load Line 3 LL3mw-246 Upper Sharon 05/12/16 0.00
Load Line 3 LL3mw-246 Upper Sharon 10/28/2016 0.30
Load Line 3 LL3mw-246 Upper Sharon 01/11/17 0.51
Load Line 3 LL3mw-246 Upper Sharon 4/28/2017 0.17
Load Line 3 LL3mw-246 Upper Sharon 5/3/2017 0.71
Load Line 3 LL3mw-246 Upper Sharon 12/02/17 0.00
Load Line 4 LL4mw-193 Unconsolidated 04/24/17 9.44
Load Line 4 LL4mw-193 Unconsolidated 12/06/17 9.80
Load Line 4 LL4mw-200 Unconsolidated 04/24/17 1.16
Load Line 5 LL5mw-001 Homewood 04/21/17 5.04
Load Line 6 LL6mw-001 Unconsolidated 04/26/17 0.43
Load Line 6 LL6mw-002 Unconsolidated 04/26/17 9.15
Load Line 6 LL6mw-006 Unconsolidated 04/26/17 5.86
Load Line 7 Pink Waste Water 
Treatment LL7mw-001 Homewood 05/10/16 31.30
Load Line 7 Pink Waste Water 
Treatment LL7mw-001 Homewood 11/7/2016 8.46

Load Line 7 Pink Waste Water 
Treatment LL7mw-001 Homewood 4/19/2017 7.78

Load Line 7 Pink Waste Water 
Treatment LL7mw-006 Homewood 04/19/17 4.62
Load Line 7 LL7mw-006 Homewood 12/04/17 8.90
Landfill North of Winklepeck LNWmw-026 Unconsolidated 04/20/17 4.20
Mustard Burial Site MBSmw-004 Unconsolidated 04/26/17 0.57
Mustard Burial Site MBSmw-006 Unconsolidated 04/26/17 0.90
NACA Test Area NTAmw-116 Unconsolidated 04/27/17 146.00
NACA Test Area NTAmw-117 Unconsolidated 04/27/17 0.75
NACA Test Area NTAmw-117 Unconsolidated 12/04/17 2.90
NACA Test Area NTAmw-118 Unconsolidated 04/27/17 30.60
NACA Test Area NTAmw-118 Unconsolidated 12/04/17 7.80
NACA Test Area NTAmw-119 Unconsolidated 05/11/16 9.50
NACA Test Area NTAmw-119 Unconsolidated 11/1/2016 8.04
NACA Test Area NTAmw-119 Unconsolidated 4/27/2017 5.92
NACA Test Area NTAmw-119 Unconsolidated 12/04/17 9.10
NACA Test Area NTAmw-120 Upper Sharon 01/12/17 9.49
NACA Test Area NTAmw-120 Upper Sharon 04/27/17 0.38
NACA Test Area NTAmw-120 Upper Sharon 08/01/17 0.00
NACA Test Area NTAmw-120 Upper Sharon 12/04/17 2.60
Ramsdell Quarry Landfill RGLmw-016 Upper Sharon 05/01/17 0.00
Ramsdell Quarry Landfill RGLmw-017 Upper Sharon 05/01/17 1.20
Ramsdell Quarry Landfill RQLmw-007 Upper Sharon 05/12/16 0.00
Ramsdell Quarry Landfill RQLmw-007 Upper Sharon 11/2/2016 1.12
Ramsdell Quarry Landfill RQLmw-007 Upper Sharon 5/1/2017 3.20
Ramsdell Quarry Landfill RQLmw-007 Upper Sharon 12/07/17 0.00
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Ramsdell Quarry Landfill RQLmw-008 Upper Sharon 05/12/16 0.00
Ramsdell Quarry Landfill RQLmw-008 Upper Sharon 11/10/2016 29.10
Ramsdell Quarry Landfill RQLmw-008 Upper Sharon 5/1/2017 6.22
Ramsdell Quarry Landfill RQLmw-008 Upper Sharon 12/07/17 0.00
Ramsdell Quarry Landfill RQLmw-009 Upper Sharon 05/12/16 0.00
Ramsdell Quarry Landfill RQLmw-009 Upper Sharon 11/2/2016 9.05
Ramsdell Quarry Landfill RQLmw-009 Upper Sharon 01/13/17 9.11
Ramsdell Quarry Landfill RQLmw-009 Upper Sharon 5/1/2017 4.05
Ramsdell Quarry Landfill RQLmw-009 Upper Sharon 12/07/17 2.60
Ramsdell Quarry Landfill RQLmw-011 Upper Sharon 05/12/16 0.00
Ramsdell Quarry Landfill RQLmw-011 Upper Sharon 11/15/2016 5.13
Ramsdell Quarry Landfill RQLmw-011 Upper Sharon 5/1/2017 0.00
Ramsdell Quarry Landfill RQLmw-011 Upper Sharon 12/07/17 0.00
Ramsdell Quarry Landfill RQLmw-012 Upper Sharon 05/12/16 0.00
Ramsdell Quarry Landfill RQLmw-012 Upper Sharon 11/3/2016 1.13
Ramsdell Quarry Landfill RQLmw-012 Upper Sharon 5/3/2017 0.59
Ramsdell Quarry Landfill RQLmw-012 Upper Sharon 12/07/17 0.00
Ramsdell Quarry Landfill RQLmw-013 Upper Sharon 05/12/16 0.00
Ramsdell Quarry Landfill RQLmw-013 Upper Sharon 11/7/2016 1.42
Ramsdell Quarry Landfill RQLmw-013 Upper Sharon 5/1/2017 0.58
Ramsdell Quarry Landfill RQLmw-013 Upper Sharon 12/07/17 0.00
Ramsdell Quarry Landfill RQLmw-014 Upper Sharon 4/18/2017 0.80
Ramsdell Quarry Landfill RQLmw-014 Upper Sharon 12/07/17 0.00
Ramsdell Quarry Landfill RQLmw-015 Upper Sharon 01/13/17 8.19
Ramsdell Quarry Landfill RQLmw-016 Upper Sharon 12/07/17 7.10
Basal Sharon Conglomerate 
Wells SCFmw-001 Basal Sharon 01/17/17 0.99
Basal Sharon Conglomerate 
Wells SCFmw-002 Basal Sharon 05/11/16 0.00
Basal Sharon Conglomerate 
Wells SCFmw-002 Basal Sharon 11/10/2016 0.70

Basal Sharon Conglomerate 
Wells SCFmw-004 Basal Sharon 05/13/16 0.00
Basal Sharon Conglomerate 
Wells SCFmw-004 Basal Sharon 11/9/2016 1.78

Basal Sharon Conglomerate 
Wells SCFmw-004 Basal Sharon 4/18/2017 0.35

Basal Sharon Conglomerate 
Wells SCFmw-006 Basal Sharon 04/18/17 1.10
Basal Sharon Conglomerate 
Wells SCFmw-006 Basal Sharon 04/28/17 0.50
Basal Sharon Conglomerate 
Wells SCFmw-006 Basal Sharon 12/05/17 0.40
Winklepeck Burning Grounds WBGmw-006 Unconsolidated 05/10/16 0.00
Winklepeck Burning Grounds WBGmw-006 Unconsolidated 10/28/2016 0.41
Winklepeck Burning Grounds WBGmw-006 Unconsolidated 1/10/2017 2.30
Winklepeck Burning Grounds WBGmw-006 Unconsolidated 4/20/2017 1.47
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Winklepeck Burning Grounds WBGmw-006 Unconsolidated 12/05/17 9.40
Winklepeck Burning Grounds WBGmw-009 Unconsolidated 05/10/16 0.00
Winklepeck Burning Grounds WBGmw-009 Unconsolidated 10/28/2016 0.76
Winklepeck Burning Grounds WBGmw-009 Unconsolidated 4/20/2017 0.89
Winklepeck Burning Grounds WBGmw-009 Unconsolidated 12/05/17 0.10
Winklepeck Burning Grounds WBGmw-015 Unconsolidated 01/10/17 15.90
Winklepeck Burning Grounds WBGmw-015 Unconsolidated 04/20/17 5.04
Winklepeck Burning Grounds WBGmw-020 Upper Sharon 05/10/16 0.00
Winklepeck Burning Grounds WBGmw-020 Upper Sharon 10/28/2016 4.24
Winklepeck Burning Grounds WBGmw-020 Upper Sharon 01/10/17 5.98
Winklepeck Burning Grounds WBGmw-020 Upper Sharon 4/20/2017 1.07
Winklepeck Burning Grounds WBGmw-020 Upper Sharon 12/05/17 5.60
Winklepeck Burning Grounds WBGmw-021 Upper Sharon 05/10/16 2.90
Winklepeck Burning Grounds WBGmw-021 Upper Sharon 10/28/2016 2.15
Winklepeck Burning Grounds WBGmw-021 Upper Sharon 01/10/17 1.03
Winklepeck Burning Grounds WBGmw-021 Upper Sharon 4/20/2017 4.82
Winklepeck Burning Grounds WBGmw-021 Upper Sharon 12/05/17 10.00

Notes:
AOC - Area of Concern
All results reported in Nephelometric Turbidity Units (NTU)
* Identified during well installation to be installed in the Sharon Shale Member
LLOERR - over the reading limit of the field monitoring instrument



Table 3-1
Hydraulic Gradient and Velocity Calculations

Camp Ravenna
Groundwater and Environmental Investigation Services

Page 1 of 1 Annual GW Report 2017

Formation
Hydraulic

1Gradient 
Predominant Vector 

2Flow Direction 

Porosity 3
Hydraulic 

Conductivity 4
Groundwater

5Velocity 
Groundwater

5Velocity 

(%) (cm/sec) (ft/day) (ft/day) (ft/year)
Unconsolidated i1 0.011 East 27.4 4.27E-04 1.21 4.9E-02 18
Unconsolidated i2 0.025 South-southeast 27.4 4.27E-04 1.21 1.1E-01 40
Unconsolidated i3 0.015 East 27.4 4.27E-04 1.21 6.6E-02 24
Homewood i1 0.005 South-southwest 13.9 2.81E-03 7.97 2.9E-01 105
Homewood i2 0.008 East 13.9 2.81E-03 7.97 4.6E-01 167
Homewood i3 0.021 South-southeast 13.9 2.81E-03 7.97 1.2E+00 439
Upper Sharon i1 0.013 East 10.5 4.46E-03 12.64 1.6E+00 571
Upper Sharon i2 0.028 Northeast 10.5 4.46E-03 12.64 3.4E+00 1231
Upper Sharon i3 0.014 Northeast 10.5 4.46E-03 12.64 1.7E+00 615
Basal Sharon 
Conglomerate 6

i1 0.0058 Northeast 10.5 1.00E-04 0.28 1.6E-02 6

Notes:
1 Hydraulic gradient is the change in head at two points, divided by the distance between the two points (ft/ft; unitless).
2 The vector flow direction is the predominant flow path between points h1 and h2.
3 Percent porosity is the average of the values derived from geotechnical testing of Shelby tubes and rock cores during the remedial investigation of 
facility-wide groundwater.  Refer to Table 2-3 of the Facility-Wide Groundwater Monitoring Program RVAAP-66 Facility-Wide Groundwater 
Monitoring Well Installation Report (EQM, December 2012).

4 Hydraulic conductivity is the average of the values derived from falling head/rising head tests performed on several RI wells in November 2012.

5 Groundwater velocity is determined from the following equation: v = Ki/n, where “K” is the hydraulic conductivity, “i” is the hydraulic gradient, 
and “n” is the porosity.

6 Hydraulic conductivity for Sharon Conglomerate is modified from Bear, J. (1972).  Dynamics of Fluids in Porous Media .  
Dover Publications.  ISBN 0-486-65675-6.
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RVAAP Area Well ID
Monitored

Zone / Aquifer

TOC 
Elevation (ft, 

AMSL)

Groundwater 
Elevation - 

April 2017 (ft, 
AMSL)

Elevation of 
Screen Midpoint 

(ft, AMSL)

Vertical 
Hydraulic 

Gradient (ft/ft)

Vertical 
Flow 

Direction Comments
Unconsolidated and Homewood Aquifers

Load Line 6 LL6mw-008 Unconsolidated 1,124.15 1,110.44 1,108.80 0.007 Down Negligible vertical gradient
Load Line 6 LL6mw-009 Homewood 1,123.75 1,110.29 1,087.10

Unconsolidated and Sharon Sandstone Aquifers
Erie Burning Grounds EBGmw-125 Unconsolidated 949.89 937.17 928.05 -0.083 Up Flow is from Sharon to Unconsolidated
Erie Burning Grounds EBGmw-131 Sharon 950.08 941.04 881.70
Facility-Wide 
Groundwater FWGmw-015 Unconsolidated 1,014.51 1,009.83 993.30

0.280 Down Flow is from Unconsolidated to Sharon
Facility-Wide 
Groundwater FWGmw-016 Sharon 1,014.39 998.31 952.10

Load Line 4 LL4mw-199 Unconsolidated 977.28 969.81 959.70 0.054 Down Flow is from Unconsolidated to Sharon
Load Line 4 LL4mw-201 Sharon 978.02 967.45 916.22
NACA Test Area NTAmw-113 Unconsolidated 1,075.68 1,069.01 1,050.11 0.295 Down Flow is from Unconsolidated to Sharon
NACA Test Area NTAmw-120 Sharon 1,075.20 1,041.85 958.17
Winklepeck Burning 
Grounds WBGmw-009 Unconsolidated 1,047.53 1,034.00 1,028.53

0.114 Down Flow is from Sharon to Unconsolidated
Winklepeck Burning 
Grounds WBGmw-020 Sharon 1,044.31 1,031.35 1,005.20

Winklepeck Burning 
Grounds WBGmw-018 Unconsolidated 991.45 978.69 971.70

0.167 Down Flow is from Sharon to Unconsolidated
Winklepeck Burning 
Grounds WBGmw-019 Sharon 990.25 974.15 944.45

Winklepeck Burning 
Grounds WBGmw-006 Unconsolidated 1,014.66 1,008.41 999.26

0.230 Down Flow is from Unconsolidated to Sharon
Winklepeck Burning 
Grounds WBGmw-021 Sharon 1,010.92 1,002.29 972.70
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RVAAP Area Well ID
Monitored

Zone / Aquifer

TOC 
Elevation (ft, 

AMSL)

Groundwater 
Elevation - 

April 2017 (ft, 
AMSL)

Elevation of 
Screen Midpoint 

(ft, AMSL)

Vertical 
Hydraulic 

Gradient (ft/ft)

Vertical 
Flow 

Direction Comments
Unconsolidated Aquifer Compared to Basal Sharon Conglomerate Aquifer

Load Line 1 LL1mw-087 Unconsolidated 944.32 939.67 929.50

-0.049 Up

Artesian conditions indicated by historical 
gauging measurements and recent field 
observations for SCFmw-004 are under 

review. 

Basal Sharon 
Conglomerate SCFmw-004 Basal Sharon 

Conglomerate 944.17 944.17 836.87

Load Line 12 LL12mw-247 Unconsolidated 984.25 978.90 966.00
0.115 Down Flow is from Unconsolidated to Basal Sharon 

ConglomerateBasal Sharon 
Conglomerate SCFmw-002 Basal Sharon 

Conglomerate 984.56 964.47 840.28

Sharon Sandstone Aquifer Compared to Basal Sharon Conglomerate Aquifer 
Load Line 2 (post 
boundary)

FWGmw-024 Sharon 963.16 948.84 931.60
0.002 Down Negligible vertical gradient

Load Line 2 (post 
boundary)

FWGmw-017 Basal Sharon 
Conglomerate 961.26 948.65 820.03

Load Line 10 FWGmw-022 Sharon 1,132.31 1,018.12 970.81
0.013 Down Flow is from Sharon to Basal Sharon 

Conglomerate
Load Line 10 FWGmw-019 Basal Sharon 

Conglomerate 1,132.23 1,017.17 900.08

Load Line 12 (post 
boundary)

FWGmw-020 Sharon 984.58 961.68 942.03
-0.003 Up Negligible vertical gradient

Load Line 12 (post 
boundary)

FWGmw-018 Basal Sharon 
Conglomerate 984.03 962.02 839.92

Notes and Abbreviations:
AMSL - above mean sea level
ft - feet
TOC - top of casing
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Analytical Method
Total Number

of Analytes
Number of

Rejects
Percent

Completeness
January 2017 Event

VOCs SW8260B 315 1 99.7%
SVOCs SW8270D 329 10 97.0%
PAHs SW8270D SIM 112 0 100%
Pesticides SW8081B 147 0 100%
PCBs SW8082A 112 0 100%
Explosives SW8330B 128 0 100.0%
Metals (ICP) SW6010C/SW6020A 154 0 100%
Mercury SW7470A 7 0 100%
Common Anions EPA 9056A 0 0 100%
Alkalinity 0 0 100%
Total Cyanide SW9012B 8 0 100%
Free cyanide 0 0 100%
Phosphorous 0 0 100%
Perchlorate SW6860 0 0 100%
TOTAL 1312 11 99.2%

April/May 2017 Event
VOCs SW8260B 910 0 100%
SVOCs SW8270D 1,402 6 99.6%
PAHs SW8270D SIM 448 0 100%
Pesticides SW8081B 567 0 100%
PCBs SW8082A 173 0 100%
Explosives SW8330B 968 32 96.7%
Metals (ICP) SW6010C/SW6020A 1468 0 100%
Mercury SW7470A 67 0 100%
Common Anions EPA 9056A 117 0 100%
Alkalinity 33 0 100%
Hexavalent Chromium SW7196A 49 0 100%
Total Cyanide SW9012B 54 0 100%
Free cyanide 8 0 100%
Phosphorous 2 0 100%
Perchlorate SW6860 12 0 100%
TOTAL 6278 38 99.4%
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Analytical Method
Total Number

of Analytes
Number of

Rejects
Percent

Completeness
July/August 2017 Event

VOCs SW8260C 612 0 100%
SVOCs SW8270D 1139 0 100%
PAHs SW8270D SIM 0 0 100%
Pesticides SW8081B 357 0 100%
PCBs SW8082A 119 0 100%
Explosives SW8330B 290 0 100%
Metals (ICP) SW6010C/SW6020A 389 0 100%
Mercury SW7470A 17 0 100%
Hexavalent Chromium SW7196A 17 0 100%
Total Cyanide SW9012B 17 0 100%
Perchlorate SW6860 17 0 100%
TOTAL 2974 0 100%

December 2017 Event
VOCs SW8260B 875 0 100%
SVOCs SW8270D 1,368 3 99.8%
PAHs SW8270D SIM 432 0 100%
Pesticides SW8081B 525 0 100%
PCBs SW8082A 161 0 100%
Explosives SW8330B 898 16 98.2%
Metals (ICP) SW6010C/SW6020A 1,455 0 100%
Mercury SW7470A 66 0 100%
Common Anions EPA 9056A 67 0 100%
Alkalinity 28 0 100%
Hexavalent Chromium SW7196A 20 0 100%
Total Cyanide SW9012B 47 0 100%
Free cyanide 7 0 100%
Phosphorous 2 0 100%
Perchlorate SW6860 19 0 100%
TOTAL 5970 19 99.7%
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Screening 
Sum Category CAS Number Parameter Name FWCUG MCL RSL Criteria

Common Anions 16887-00-6 Chloride --- --- --- ---
Common Anions 14797-55-8 Nitrate 10000 10000 3200 10000
Common Anions N599 Nitrate/Nitrite (NO3/NO2-N) --- --- --- ---
Common Anions 14808-79-8 Sulfate --- --- --- ---
Common Anions 18496-25-8 Sulfide --- --- --- ---
Common Anions 14265-45-3 Sulfite --- --- --- ---
Explosives 99-35-4 1,3,5-Trinitrobenzene (Explosive) --- --- 59 59
Explosives 99-65-0 1,3-Dinitrobenzene (Explosive) 0.104 --- 0.2 0.104
Explosives 118-96-7 2,4,6-Trinitrotoluene (Explosive) 0.521 --- 0.98 0.521
Explosives 121-14-2 2,4-Dinitrotoluene (Explosive) 0.12 --- 0.24 0.12
Explosives 606-20-2 2,6-Dinitrotoluene (Explosive) 0.122 --- 0.049 0.122

2-Amino-4,6-Dinitrotoluene 
Explosives 35572-78-2 (Explosive) 0.209 --- 3.9 0.209
Explosives 88-72-2 2-Nitrotoluene (Explosive) 0.37 --- 0.31 0.37
Explosives 99-08-1 3-Nitrotoluene (Explosive) --- --- 0.17 0.17

4-Amino-2,6-Dinitrotoluene 
Explosives 19406-51-0 (Explosive) 0.209 --- 3.9 0.209
Explosives 99-99-0 4-Nitrotoluene (Explosive) 5.01 --- 4.3 5.01
Explosives 80251-29-2 DNX (Explosive) --- --- --- ---
Explosives 2691-41-0 HMX (Explosive) --- --- 100 100
Explosives 5755-27-1 MNX (Explosive) --- --- --- ---
Explosives 98-95-3 Nitrobenzene (Explosive) 0.521 --- 0.14 0.521
Explosives 9004-70-0 Nitrocellulose (Explosive) --- --- 6000000 6000000
Explosives 55-63-0 Nitroglycerin (Explosive) 5.01 --- 0.2 5.01
Explosives 556-88-7 Nitroguanidine (Explosive) --- --- 200 200
Explosives 78-11-5 PETN (Explosive) --- --- 3.9 3.9
Explosives 121-82-4 RDX (Explosive) 0.774 --- 0.7 0.774
Explosives 479-45-8 Tetryl (Explosive) --- --- 3.9 3.9
Explosives 13980-04-6 TNX (Explosive) --- --- --- ---
Herbicides 93-76-5 2,4,5-T --- --- 16 16
Herbicides 94-75-7 2,4-D --- 70 17 17
Herbicides 88-85-7 Dinoseb --- 7 1.5 1.5
Herbicides 93-72-1 Silvex --- 50 11 11
Metals 7429-90-5 Aluminum * --- 2000 2000
Metals 7440-36-0 Antimony * 6 0.78 0.78
Metals 7440-38-2 Arsenic * 10 0.052 0.052
Metals 7440-39-3 Barium * 2000 380 380
Metals 7440-41-7 Beryllium * 4 2.5 2.5
Metals 7440-43-9 Cadmium * 5 0.92 0.92
Metals 7440-70-2 Calcium * --- --- ---
Metals 7440-47-3 Chromium * 100 --- ---
Metals 7440-48-4 Cobalt * --- 0.6 0.6
Metals 7440-50-8 Copper * 1300 80 80
Metals 7439-89-6 Iron * --- 1400 1400
Metals 7439-92-1 Lead * 15 15 15
Metals 7439-95-4 Magnesium * --- --- ---
Metals 7439-96-5 Manganese * --- 43 43
Metals 7439-97-6 Mercury * 2 0.063 0.063
Metals 7440-02-0 Nickel * --- 39 39
Metals 7440-09-7 Potassium * --- --- ---
Metals 7782-49-2 Selenium * 50 10 10
Metals 7440-22-4 Silver * --- 9.4 9.4
Metals 7440-23-5 Sodium * --- --- ---
Metals 7440-28-0 Thallium * 2 0.02 0.02
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Sum Category CAS Number Parameter Name FWCUG MCL RSL Criteria

Metals 7440-29-1 Thorium * --- --- ---
Metals 7440-31-5 Tin * --- 1200 1200
Metals 7440-61-1 Uranium (inorg) * --- --- ---
Metals 7440-62-2 Vanadium * --- 8.6 8.6
Metals 7440-66-6 Zinc * --- 600 600
Miscellaneous 57-14-7 1,1-Dimethylhydrazine (UDMH) --- --- 0.00042 0.00042
Miscellaneous 505-29-3 1,4-Dithiane --- --- 20 20
Miscellaneous 15980-15-1 1,4-Oxathiane --- --- --- ---
Miscellaneous N33 Alkalinity --- --- --- ---
Miscellaneous 7664-41-7 Ammonia --- --- --- ---
Miscellaneous N179 Chemical Oxygen Demand --- --- --- ---
Miscellaneous 18540-29-9 Chromium, hexavalent --- --- 0.035 0.035
Miscellaneous 124-38-9 CO2 --- --- --- ---
Miscellaneous N237 Conductivity --- --- --- ---
Miscellaneous 57-12-5 Cyanide --- 200 0.15 0.15
Miscellaneous 302-01-2 Hydrazine --- --- 0.0011 0.0011
Miscellaneous N522 Kjeldahl Nitrogen --- --- --- ---
Miscellaneous 74-82-8 Methane --- --- --- ---
Miscellaneous 67-56-1 Methanol --- --- 2000 2000
Miscellaneous 14797-73-0 Perchlorate --- --- 1.4 1.4
Miscellaneous N704 pH --- --- --- ---
Miscellaneous 64743-03-9 Phenols (misc) --- --- --- ---
Miscellaneous 111-48-8 Thiodiglycol --- --- 140 140
Miscellaneous N340 Total Dissolved Solids --- --- --- ---
Miscellaneous N997 Total Organic Carbon --- --- --- ---
Miscellaneous 7723-14-0 Total Phosphorus as P --- --- 0.04 0.04
Miscellaneous NS791 TPH - Diesel Range Organics (misc) --- --- --- ---
Miscellaneous NS834 TPH - Gasoline Range Organics (misc) --- --- --- ---
PCBs 12674-11-2 PCB-1016 --- --- 0.14 0.14
PCBs 11104-28-2 PCB-1221 --- --- 0.0047 0.0047
PCBs 11141-16-5 PCB-1232 --- --- 0.0047 0.0047
PCBs 53469-21-9 PCB-1242 0.213 --- 0.0078 0.213
PCBs 12672-29-6 PCB-1248 --- --- 0.0078 0.0078
PCBs 11097-69-1 PCB-1254 0.021 --- 0.0078 0.021
PCBs 11096-82-5 PCB-1260 0.213 --- 0.0078 0.213
Pesticides 72-54-8 4,4'-DDD 0.059 --- 0.032 0.059
Pesticides 72-55-9 4,4'-DDE 0.047 --- 0.046 0.047
Pesticides 50-29-3 4,4'-DDT 0.027 --- 0.23 0.027
Pesticides 309-00-2 Aldrin 0.005 --- 0.00092 0.005
Pesticides 319-84-6 alpha-BHC 0.014 --- 0.0072 0.014
Pesticides 5103-71-9 alpha-Chlordane --- --- --- ---
Pesticides 319-85-7 beta-BHC 0.047 --- 0.025 0.047
Pesticides 57-74-9 Chlordane --- 2 0.02 0.02
Pesticides 319-86-8 delta-BHC --- --- --- ---
Pesticides 60-57-1 Dieldrin 0.004 --- 0.0018 0.004
Pesticides 959-98-8 Endosulfan I --- --- --- ---
Pesticides 33213-65-9 Endosulfan II --- --- --- ---
Pesticides 1031-07-8 Endosulfan sulfate --- --- --- ---
Pesticides 72-20-8 Endrin --- 2 0.23 0.23
Pesticides 7421-93-4 Endrin aldehyde --- --- --- ---
Pesticides 53494-70-5 Endrin ketone --- --- --- ---
Pesticides 5103-74-2 gamma-Chlordane --- --- --- ---
Pesticides 76-44-8 Heptachlor 0.4 0.4 0.0014 0.4
Pesticides 1024-57-3 Heptachlor epoxide 0.2 0.2 0.0014 0.2
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Pesticides 465-73-6 Isodrin --- --- --- ---
Pesticides 143-50-0 Kepone --- --- 0.0035 0.0035
Pesticides 58-89-9 Lindane 0.2 0.2 0.042 0.2
Pesticides 72-43-5 Methoxychlor --- 40 3.7 3.7
Pesticides 298-00-0 Methyl parathion --- --- 0.45 0.45
Pesticides 56-38-2 Parathion --- --- 8.6 8.6
Pesticides 8001-35-2 Toxaphene 3 3 0.071 3
Radiological 14952-40-0 Actinium-227 --- --- --- ---
Radiological 14331-83-0 Actinium-228 --- --- --- ---
Radiological 12587-46-1 Alpha activity --- --- --- ---
Radiological 12587-47-2 Beta activity --- --- --- ---
Radiological 14913-49-6 Bismuth-212 --- --- --- ---
Radiological 14733-03-0 Bismuth-214 --- --- --- ---
Radiological 10045-97-3 Cesium-137 --- --- --- ---
Radiological 14255-04-0 Lead-210 --- --- --- ---
Radiological 15092-94-1 Lead-212 --- --- --- ---
Radiological 15067-28-4 Lead-214 --- --- --- ---
Radiological 13966-00-2 Potassium-40 --- --- --- ---
Radiological 14331-85-2 Protactinium-231 --- --- --- ---
Radiological 7440-14-4 Radium --- --- --- ---
Radiological 13982-63-3 Radium-226 --- --- --- ---
Radiological 15262-20-1 Radium-228 --- --- --- ---
Radiological 14913-50-9 Thallium-208 --- --- --- ---
Radiological 15065-10-8 Thorium-234 --- --- --- ---
Radiological 7440-61-1 Uranium --- --- --- ---
Radiological 15117-96-1 Uranium-235 --- --- --- ---
Radiological 24678-82-8 Uranium-238 --- --- --- ---
SVOCs 92-52-4 1,1-Biphenyl --- --- 0.083 0.083
SVOCs 95-94-3 1,2,4,5-Tetrachlorobenzene --- --- 0.17 0.17
SVOCs 120-82-1 1,2,4-Trichlorobenzene (SVOC) --- 70 0.4 0.4
SVOCs 95-50-1 1,2-Dichlorobenzene (SVOC) --- 600 30 30
SVOCs 99-35-4 1,3,5-Trinitrobenzene (SVOC) --- --- 59 59
SVOCs 541-73-1 1,3-Dichlorobenzene (SVOC) --- --- --- ---
SVOCs 99-65-0 1,3-Dinitrobenzene 0.104 --- 0.2 0.104
SVOCs 106-46-7 1,4-Dichlorobenzene (SVOC) --- 75 0.48 0.48
SVOCs 130-15-4 1,4-Naphthoquinone --- --- --- ---
SVOCs 134-32-7 1-Naphthalenamine --- --- --- ---
SVOCs 58-90-2 2,3,4,6-Tetrachlorophenol --- --- 24 24
SVOCs 95-95-4 2,4,5-Trichlorophenol --- --- 120 120
SVOCs 88-06-2 2,4,6-Trichlorophenol --- --- 1.2 1.2
SVOCs 120-83-2 2,4-Dichlorophenol --- --- 4.6 4.6
SVOCs 105-67-9 2,4-Dimethylphenol --- --- 36 36
SVOCs 51-28-5 2,4-Dinitrophenol --- --- 3.9 3.9
SVOCs 121-14-2 2,4-Dinitrotoluene 0.12 --- 0.24 0.12
SVOCs 87-65-0 2,6-Dichlorophenol --- --- --- ---
SVOCs 606-20-2 2,6-Dinitrotoluene 0.122 --- 0.049 0.122
SVOCs 53-96-3 2-Acetylaminofluorene --- --- 0.016 0.016
SVOCs 91-58-7 2-Chloronaphthalene --- --- 75 75
SVOCs 95-57-8 2-Chlorophenol --- --- 9.1 9.1
SVOCs 534-52-1 2-Methyl-4,6-dinitrophenol --- --- 0.15 0.15
SVOCs 91-57-6 2-Methylnaphthalene --- --- 3.6 3.6
SVOCs 95-48-7 2-Methylphenol --- --- 93 93
SVOCs 91-59-8 2-Naphthalenamine --- --- 0.039 0.039
SVOCs 88-74-4 2-Nitrobenzenamine --- --- 19 19
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SVOCs 88-75-5 2-Nitrophenol --- --- --- ---
SVOCs 91-94-1 3,3'-Dichlorobenzidine --- --- 0.13 0.13
SVOCs 119-93-7 3,3'-Dimethylbenzidine --- --- 0.0065 0.0065
SVOCs 15831-10-4 3+4-Methylphenol --- --- --- ---
SVOCs 56-49-5 3-Methylcholanthrene --- --- 0.0011 0.0011
SVOCs 108-39-4 3-Methylphenol --- --- 93 93
SVOCs 99-09-2 3-Nitrobenzenamine --- --- --- ---
SVOCs 92-67-1 4-Aminobiphenyl --- --- 0.003 0.003
SVOCs 101-55-3 4-Bromophenyl phenyl ether --- --- --- ---
SVOCs 59-50-7 4-Chloro-3-methylphenol --- --- 140 140
SVOCs 106-47-8 4-Chlorobenzenamine --- --- 0.37 0.37
SVOCs 7005-72-3 4-Chlorophenyl phenyl ether --- --- --- ---
SVOCs 106-44-5 4-Methylphenol --- --- 190 190
SVOCs 100-01-6 4-Nitrobenzenamine 3.13 --- 3.8 3.13
SVOCs 100-02-7 4-Nitrophenol --- --- --- ---
SVOCs 94-59-7 5-(2-Propenyl)-1,3-benzodioxole --- --- 0.096 0.096
SVOCs 99-55-8 5-Nitro-o-toluidine --- --- 8.2 8.2
SVOCs 57-97-6 7,12-Dimethylbenz(a)anthracene --- --- 0.0001 0.0001
SVOCs 83-32-9 Acenaphthene --- --- 53 53
SVOCs 208-96-8 Acenaphthylene --- --- --- ---
SVOCs 98-86-2 Acetophenone --- --- 190 190
SVOCs 120-12-7 Anthracene --- --- 180 180
SVOCs 1912-24-9 Atrazine --- 3 0.3 0.3
SVOCs 56-55-3 Benz(a)anthracene 0.004 --- 0.03 0.004
SVOCs 100-52-7 Benzaldehyde --- --- 19 19
SVOCs 100-51-6 Benzenemethanol --- --- 200 200
SVOCs 50-32-8 Benzo(a)pyrene 0.2 0.2 0.25 0.2
SVOCs 205-99-2 Benzo(b)fluoranthene 0.002 0.25 0.002
SVOCs 191-24-2 Benzo(ghi)perylene --- --- --- ---
SVOCs 207-08-9 Benzo(k)fluoranthene --- --- 0.34 0.34
SVOCs 65-85-0 Benzoic acid --- --- 7500 7500
SVOCs 111-91-1 bis(2-Chloroethoxy)methane --- --- 5.9 5.9
SVOCs 111-44-4 bis(2-Chloroethyl) ether --- --- 0.014 0.014
SVOCs 108-60-1 Bis(2-chloroisopropyl) ether --- --- 71 71
SVOCs 117-81-7 Bis(2-ethylhexyl)phthalate 6 6 5.6 6
SVOCs 85-68-7 Butyl benzyl phthalate --- --- 16 16
SVOCs 105-60-2 Caprolactam --- --- 990 990
SVOCs 86-74-8 Carbazole --- --- --- ---
SVOCs 510-15-6 Chlorobenzilate --- --- 0.31 0.31
SVOCs 218-01-9 Chrysene --- --- 3.4 3.4
SVOCs 2303-16-4 Diallate --- --- 0.54 0.54
SVOCs 53-70-3 Dibenz(a,h)anthracene 0.002 --- 0.0034 0.002
SVOCs 132-64-9 Dibenzofuran --- --- 0.79 0.79
SVOCs 84-66-2 Diethyl phthalate --- --- 1500 1500
SVOCs 60-51-5 Dimethoate --- --- 0.4 0.4
SVOCs 131-11-3 Dimethyl phthalate --- --- --- ---
SVOCs 84-74-2 Di-n-butyl phthalate --- --- 90 90
SVOCs 117-84-0 Di-n-octylphthalate --- --- 20 20
SVOCs 122-39-4 Diphenylamine --- --- 31 31
SVOCs 298-04-4 Disulfoton --- --- 0.05 0.05
SVOCs 62-50-0 Ethyl methanesulfonate --- --- --- ---
SVOCs 52-85-7 Famphur --- --- --- ---
SVOCs 206-44-0 Fluoranthene --- --- 80 80
SVOCs 86-73-7 Fluorene --- --- 29 29
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SVOCs 1888-71-7 Hexachloro-1-propene --- --- ---
SVOCs 118-74-1 Hexachlorobenzene --- 1 0.0098 0.0098
SVOCs 87-68-3 Hexachlorobutadiene (SVOC) --- --- 0.14 0.14
SVOCs 77-47-4 Hexachlorocyclopentadiene --- 50 0.041 0.041
SVOCs 67-72-1 Hexachloroethane --- --- 0.33 0.33
SVOCs 193-39-5 Indeno(1,2,3-cd)pyrene 0.002 --- 0.25 0.002
SVOCs 78-59-1 Isophorone --- --- 78 78
SVOCs 120-58-1 Isosafrole --- --- --- ---
SVOCs 91-80-5 Methapyrilene --- --- --- ---
SVOCs 66-27-3 Methyl methanesulfonate --- --- 0.79 0.79
SVOCs 91-20-3 Naphthalene (SVOC) --- --- 0.17 0.17
SVOCs 98-95-3 Nitrobenzene 0.521 --- 0.14 0.521
SVOCs 55-18-5 N-Nitrosodiethylamine --- --- 0.00017 0.00017
SVOCs 62-75-9 N-Nitrosodimethylamine --- --- 0.00011 0.00011
SVOCs 924-16-3 N-Nitroso-di-n-butylamine --- --- 0.0027 0.0027
SVOCs 621-64-7 N-Nitroso-di-n-propylamine --- --- 0.011 0.011
SVOCs 86-30-6 N-Nitrosodiphenylamine --- --- 12 12
SVOCs 10595-95-6 N-Nitrosomethylethylamine --- --- 0.00071 0.00071
SVOCs 100-75-4 N-Nitrosopiperidine --- --- 0.0082 0.0082
SVOCs 930-55-2 N-Nitrosopyrrolidine --- --- 0.037 0.037
SVOCs 126-68-1 O,O,O-Triethylphosphorothioate --- --- --- ---
SVOCs 95-53-4 o-Toluidine --- --- 4.7 4.7
SVOCs 60-11-7 p-Dimethylaminoazobenzene --- --- 0.005 0.005
SVOCs 608-93-5 Pentachlorobenzene --- --- 0.32 0.32
SVOCs 82-68-8 Pentachloronitrobenzene --- --- 0.12 0.12
SVOCs 87-86-5 Pentachlorophenol 1 1 0.041 1
SVOCs 62-44-2 Phenacetin --- --- 34 34
SVOCs 85-01-8 Phenanthrene --- --- --- ---
SVOCs 108-95-2 Phenol --- --- 580 580
SVOCs 64743-03-9 Phenols --- --- --- ---
SVOCs 298-02-2 Phorate --- --- 0.3 0.3
SVOCs 106-50-3 p-Phenylenediamine --- --- 380 380
SVOCs 23950-58-5 Pronamide --- --- 120 120
SVOCs 129-00-0 Pyrene --- --- 12 12
SVOCs 297-97-2 Thionazin --- --- --- ---
VOCs 630-20-6 1,1,1,2-Tetrachloroethane --- --- 0.57 0.57
VOCs 71-55-6 1,1,1-Trichloroethane --- 200 800 800
VOCs 79-34-5 1,1,2,2-Tetrachloroethane 0.069 --- 0.076 0.069
VOCs 76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane --- --- 5500 5500
VOCs 79-00-5 1,1,2-Trichloroethane --- 5 0.041 0.041
VOCs 75-34-3 1,1-Dichloroethane --- --- 2.8 2.8
VOCs 75-35-4 1,1-Dichloroethene --- 7 28 28
VOCs 563-58-6 1,1-Dichloropropene --- --- --- ---
VOCs 96-18-4 1,2,3-Trichloropropane --- --- 0.00075 0.00075
VOCs 120-82-1 1,2,4-Trichlorobenzene (VOC) --- 70 0.4 0.4
VOCs 96-12-8 1,2-Dibromo-3-chloropropane --- 0.2 0.00033 0.00033
VOCs 106-93-4 1,2-Dibromoethane --- 0.05 0.0075 0.0075
VOCs 95-50-1 1,2-Dichlorobenzene (VOC) --- 600 30 30
VOCs 107-06-2 1,2-Dichloroethane 5 5 0.17 5
VOCs 540-59-0 1,2-Dichloroethene --- --- --- ---
VOCs 78-87-5 1,2-Dichloropropane --- 5 0.44 0.44
VOCs 541-73-1 1,3-Dichlorobenzene (VOC) --- --- --- ---
VOCs 142-28-9 1,3-Dichloropropane --- --- 37 37
VOCs 106-46-7 1,4-Dichlorobenzene (VOC) --- 75 0.48 0.48
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VOCs 594-20-7 2,2-Dichloropropane --- --- --- ---
VOCs 78-93-3 2-Butanone --- --- 560 560
VOCs 126-99-8 2-Chloro-1,3-butadiene --- --- 0.019 0.019
VOCs 110-75-8 2-Chloroethyl vinyl ether --- --- --- ---
VOCs 591-78-6 2-Hexanone --- --- 3.8 3.8
VOCs 1634-04-4 2-Methoxy-2-methylpropane --- --- 14 14
VOCs 108-10-1 4-Methyl-2-pentanone --- --- 630 630
VOCs 67-64-1 Acetone --- --- 1400 1400
VOCs 75-05-8 Acetonitrile --- --- 13 13
VOCs 107-02-8 Acrolein --- --- 0.0042 0.0042
VOCs 107-13-1 Acrylonitrile --- --- 0.052 0.052
VOCs 107-05-1 Allyl chloride --- --- 0.21 0.21
VOCs 71-43-2 Benzene 5 5 0.46 5
VOCs 74-97-5 Bromochloromethane --- --- 8.3 8.3
VOCs 75-27-4 Bromodichloromethane --- --- 0.13 0.13
VOCs 75-25-2 Bromoform --- --- 3.3 3.3
VOCs 74-83-9 Bromomethane --- --- 0.75 0.75
VOCs 75-15-0 Carbon disulfide --- --- 81 81
VOCs 56-23-5 Carbon tetrachloride 5 5 0.46 5
VOCs 108-90-7 Chlorobenzene --- 100 7.8 7.8
VOCs 75-00-3 Chloroethane --- --- 2100 2100
VOCs 67-66-3 Chloroform 0.207 --- 0.22 0.207
VOCs 74-87-3 Chloromethane --- --- 19 19
VOCs 156-59-2 cis-1,2-Dichloroethene --- 70 3.6 3.6
VOCs 10061-01-5 cis-1,3-Dichloropropene --- --- --- ---
VOCs 98-82-8 Cumene --- --- 45 45
VOCs 110-82-7 Cyclohexane --- --- 1300 1300
VOCs 124-48-1 Dibromochloromethane --- --- 0.87 0.87
VOCs 74-95-3 Dibromomethane --- --- 0.83 0.83
VOCs 75-71-8 Dichlorodifluoromethane --- --- 20 20
VOCs 107-12-0 Ethyl cyanide --- --- --- ---
VOCs 97-63-2 Ethyl methacrylate --- --- 63 63
VOCs 100-41-4 Ethylbenzene --- 700 1.5 1.5
VOCs 74-88-4 Iodomethane --- --- --- ---
VOCs 78-83-1 Isobutanol --- --- 590 590
VOCs 126-98-7 Methacrylonitrile --- --- 0.19 0.19
VOCs 79-20-9 Methyl acetate --- --- 2000 2000
VOCs 80-62-6 Methyl methacrylate --- --- 140 140
VOCs 108-87-2 Methylcyclohexane --- --- --- ---
VOCs 75-09-2 Methylene chloride 5.34 5 11 5.34
VOCs 100-42-5 Styrene --- 100 120 120
VOCs 127-18-4 Tetrachloroethene 5 5 4.1 5
VOCs 108-88-3 Toluene --- 1000 110 110
VOCs 156-60-5 trans-1,2-Dichloroethene --- 100 36 36
VOCs 10061-02-6 trans-1,3-Dichloropropene --- --- --- ---
VOCs 110-57-6 trans-1,4-Dichloro-2-butene --- --- 0.0013 0.0013
VOCs 79-01-6 Trichloroethene 5 5 0.28 5
VOCs 75-69-4 Trichlorofluoromethane --- --- 520 520
VOCs 108-05-4 Vinyl acetate --- --- 41 41
VOCs 75-01-4 Vinyl chloride --- 2 0.019 0.019
VOCs 179601-23-1 Xylene, m+p --- --- --- ---
VOCs 95-47-6 Xylene, ortho --- --- 19 19
VOCs 1330-20-7 Xylenes, total --- 10000 19 19



Table 3-4
Screening Criteria

Camp Ravenna
Groundwater and Environmental Investigation Services

Page 7 of 7 Annual GW Report 2017

Screening 
Sum Category CAS Number Parameter Name FWCUG MCL RSL Criteria

Notes and Abbreviations:
'-- indicates value not established
All screening criteria are presented in micrograms per liter (µg/l)
Screening Criteria include the Facility-Wide Cleanup Goals (FWCUG), Maximum Contaminant Levels (MCL), and Regional Screening Levels (RSL).   
FWCUGs are from Final Facility-Wide Human Health Cleanup Goals for the Ravenna Army Ammunition Plant, Ravenna, Ohio, dated March 23, 2010 (S
FWCUGs will be updated during the Remedial Investigation (RI).
RSLs are from November 2017 (using a Target Hazard Quotient=0.1, and Target Cancer Risk=10e-6).
MCL - U.S. EPA Maximum Contaminant Level
PCBs - Polychlorinated biphenyls
SVOCs - Semivolatile Organic Compounds
VOCs - Volatile Organic Compounds
Highlighted and Bold values identify the screening value.
* The FWCUG for metals are not included in this table; these will be revised during the pending Remedial Investigation.
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Well Number DET-003 DET-500 DETmw-003 BKGmw-005 BKGmw-005 BKGmw-005 BKGmw-005-D BKGmw-006 BKGmw-006 BKGmw-008 BKGmw-008 BKGmw-008 BKGmw-008
Sample Date 4/24/2017 4/24/2017 12/5/2017 4/19/2017 5/3/2017 12/1/2017 12/1/2017 4/24/2017 12/5/2017 4/18/2017 4/19/2017 5/4/2017 12/6/2017

RVAAP Area
Screening Criteria Open Demolition 

Area #2
Open Demolition 

Area #2
Open Demolition 

Area #2 Background Background Background Background Background Background Background Background Background Background

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value
DUP

DET-003 Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 7.01 7.01 7.60 6.56 7.24 6.81 6.81 6.32 6.66 6.34 NA 6.56 6.41
Turbidity (NTU) -- -- -- 0.41 0.41 0 5.96 3.83 0 0 6.59 0 0.2 NA 1.03 8.4

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 0.8 U 0.8 U NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 0.8 U 0.8 U NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 4 U 4 U NA NA NA NA NA NA NA NA NA NA NA
Acetone -- -- 1400 1400 10 22 NA NA NA NA NA NA NA NA NA NA NA
Benzene 5 5 0.46 5 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 0.8 U 0.8 U NA NA NA NA NA NA NA NA NA NA NA
Toluene -- 1000 110 110 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 0.8 U 0.8 U NA NA NA NA NA NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 4.4 U 4.5 U 1.9 U NA NA NA NA NA NA NA NA NA NA
Acenaphthene -- -- 53 53 0.041 U 0.045 U 0.04 U NA NA NA NA NA NA NA NA NA NA
Acenaphthylene -- -- -- -- 0.041 U 0.045 U 0.04 U NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 0.004 -- 0.03 0.004 0.012 U 0.013 U 0.1 U NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 0.012 U 0.013 U 0.0053 J NA NA NA NA NA NA NA NA NA NA
Benzyl alcohol -- -- 200 200 0.5 U 0.51 U 0.95 U NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 2 U 2.1 U 4.2 U NA NA NA NA NA NA NA NA NA NA
Chrysene -- -- 25 25 0.012 U 0.013 U 0.1 U NA NA NA NA NA NA NA NA NA NA
Fluoranthene -- -- 80 80 0.012 U 0.013 U 0.1 U NA NA NA NA NA NA NA NA NA NA
Fluorene -- -- 29 29 0.041 U 0.045 U 0.04 U NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 0.041 U 0.045 U 0.04 U NA NA NA NA NA NA NA NA NA NA
Naphthalene -- -- 0.17 0.17 0.012 U 0.013 U 0.012 U NA NA NA NA NA NA NA NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 2 U 2.1 U 0.95 U NA NA NA NA NA NA NA NA NA NA
Phenanthrene -- -- -- -- 0.021 U 0.022 U 0.1 U NA NA NA NA NA NA NA NA NA NA
Pyrene -- -- 12 12 0.021 U 0.022 U 0.1 U NA NA NA NA NA NA NA NA NA NA

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.41 U 0.41 U 0.42 UJ NA NA NA NA NA NA NA NA NA NA
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.12 U 0.12 U 0.13 UJ NA NA NA NA NA NA NA NA NA NA
3-Nitrotoluene -- -- 0.17 0.17 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.12 U 0.12 U 0.13 UJ NA NA NA NA NA NA NA NA NA NA
4-Nitrotoluene 5.01 -- 4.3 5.01 0.41 U 0.41 U 0.42 UJ NA NA NA NA NA NA NA NA NA NA
HMX -- -- 100 100 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 0.34 J 0.78 0.21 UJ NA NA NA NA NA NA NA NA NA NA
RDX 0.774 -- 0.7 0.774 0.12 U 0.12 U 0.13 UJ NA NA NA NA NA NA NA NA NA NA
Tetryl -- -- 3.9 3.9 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA 590 J NA 2300 J 2300 J 114000 94000 3800 NA NA 3200 J
Nitrate as N 10000 10000 3200 10000 NA NA NA 110 J NA NA NA 123 J NA 170 J NA NA NA
Sulfate -- -- -- -- NA NA NA 37000 NA 50000 50300 55400 53000 32000 NA NA 28000 

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 0.098 U 0.095 U 0.095 U NA NA NA NA NA NA NA NA NA NA
Delta-BHC -- -- -- -- 0.041 U 0.041 U 0.044 U NA NA NA NA NA NA NA NA NA NA
Endosulfan I -- -- -- -- 0.023 U 0.023 U 0.024 U NA NA NA NA NA NA NA NA NA NA
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Well Number DET-003 DET-500 DETmw-003 BKGmw-005 BKGmw-005 BKGmw-005 BKGmw-005-D BKGmw-006 BKGmw-006 BKGmw-008 BKGmw-008 BKGmw-008 BKGmw-008
Sample Date 4/24/2017 4/24/2017 12/5/2017 4/19/2017 5/3/2017 12/1/2017 12/1/2017 4/24/2017 12/5/2017 4/18/2017 4/19/2017 5/4/2017 12/6/2017

RVAAP Area
Screening Criteria Open Demolition 

Area #2
Open Demolition 

Area #2
Open Demolition 

Area #2 Background Background Background Background Background Background Background Background Background Background

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value
DUP

DET-003 Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 70 U 70 U 70 U 110 J NA 750 580 70 U 32 J 22 J NA NA 300 U
Antimony -- 6 0.78 0.78 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U NA NA 1 U
Arsenic -- 10 0.052 0.052 9.3 9.4 10 J 1 U NA 0.49 J 0.64 J 0.93 J 3.3 J 1 U NA NA 1 U
Barium -- 2000 380 380 47 48 42 14 NA 18 19 9.8 11 4 NA NA 7.3 J
Beryllium -- 4 2.5 2.5 0.3 U 0.3 U 0.3 U 0.3 U NA 1 U 0.3 U 0.3 U 0.3 U 0.3 U NA NA 0.3 U
Cadmium -- 5 0.92 0.92 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U NA NA 1 U
Calcium -- -- -- -- 85000 86000 78000 77000 NA 63000 62000 68000 61000 24000 NA NA 19000 
Chromium -- 100 -- 1.8 U 1.8 U 1.8 UJ 1.8 U NA 0.98 J 1.2 J 1.8 U 1.8 UJ 1.8 U NA NA 1.8 U
Chromium, hexavalent -- -- 0.035 0.035 NA NA NA 4 U 4 U 20 U 20 U 4 U 20 U NA 4 U 4 U 20 U
Cobalt -- -- 0.6 0.6 0.28 J 0.31 J 0.055 J 0.11 J NA 0.39 J 0.38 J 0.38 J 0.54 J 0.059 J NA NA 15 
Copper -- 1300 80 80 1.8 U 1.8 U 1.8 U 1.8 U NA 1.1 J 1.2 J 1.8 U 1.8 U 1.8 U NA NA 1.8 U
Iron -- -- 1400 1400 1800 1800 1700 230 NA 1000 820 850 4000 27 J NA NA 200 
Lead -- 15 15 15 0.7 U 0.7 U 0.7 U 0.7 U NA 0.68 J 0.7 J 0.7 U 3 U 0.7 U NA NA 1.5 J
Magnesium -- -- -- -- 30000 31000 30000 17000 NA 17000 16000 20000 20000 9200 NA NA 7400 
Manganese -- -- 43 43 250 260 240 6.7 NA 50 52 71 140 0.77 J NA NA 130 J
Nickel -- -- 39 39 1 U 1 U 1 U 1 U NA 0.92 J 1.1 J 0.69 J 0.99 J 1 U NA NA 1.6 J
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 1700 J 1600 J 1900 J 940 U NA 1800 J 1700 J 1400 J 1400 J 940 U NA NA 580 J
Selenium -- 50 10 10 2 U 2 U 2 U 2 U NA 2 U 2 U 0.73 J 2 U 2 U NA NA 2 U
Sodium -- -- -- -- 12000 12000 13000 2300 J NA 8200 7700 57000 54000 7100 NA NA 6200 
Thallium -- 2 0.02 0.02 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA NA 0.2 U
Total Cyanide -- 200 0.15 0.15 5 U 2 J 6.1 J NA NA NA NA NA NA 2 J NA NA 10 U
Vanadium -- -- 8.6 8.6 2 U 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U 2 U NA NA 2 UJ
Zinc -- -- 600 600 8 U 8 U 8 U 8 U NA 3.2 J 4.4 J 8 U 8 U 8 U NA NA 9.3 J
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA 230000 NA 200000 B 200000 190000 190000 78000 NA NA 62000 
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number BKGmw-008-D BKGmw-015 BKGmw-015 BKGmw-015 BKGmw-016 BKGmw-016 BKGmw-016 BKGmw-016-D BKGmw-017 BKGmw-017 BKGmw-018 BKGmw-509 BKGmw-018
Sample Date 12/6/2017 4/19/2017 5/4/2017 12/5/2017 4/19/2017 5/1/2017 12/4/2017 12/4/2017 4/20/2017 12/4/2017 4/20/2017 4/20/2017 12/5/2017

Screening Criteria
RVAAP Area Background Background Background Background Background Background Background Background Background Background Background Background Background

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon
DUP

BKGmw-018 Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 6.41 6.75 6.68 6.56 4.93 5.71 7.22 7.22 6.91 7.10 6.22 6.22 6.53
Turbidity (NTU) -- -- -- 8.4 0.45 4.1 0 0.52 0.75 10 10 158 57.4 0.04 0.04 0

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 5 5 0.46 5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene -- 1000 110 110 NA NA NA NA NA NA NA NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 NA NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene -- -- 53 53 NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 0.004 -- 0.03 0.004 NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzyl alcohol -- -- 200 200 NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene -- -- 25 25 NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene -- -- 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene -- -- 29 29 NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene -- -- 0.17 0.17 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene -- -- 12 12 NA NA NA NA NA NA NA NA NA NA NA NA NA

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 NA NA NA NA NA NA NA NA NA NA NA NA NA
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 NA NA NA NA NA NA NA NA NA NA NA NA NA
3-Nitrotoluene -- -- 0.17 0.17 NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitrotoluene 5.01 -- 4.3 5.01 NA NA NA NA NA NA NA NA NA NA NA NA NA
HMX -- -- 100 100 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 NA NA NA NA NA NA NA NA NA NA NA NA NA
RDX 0.774 -- 0.7 0.774 NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetryl -- -- 3.9 3.9 NA NA NA NA NA NA NA NA NA NA NA NA NA

Common Anions (µg/L)
Chloride -- -- -- -- 3260 790 J NA 920 J 1600 J NA 5000 J 4980 3000 U 1700 J 3300 NA 4700 
Nitrate as N 10000 10000 3200 10000 NA 1900 NA NA 56 J NA NA NA 100 UJ NA 290 J NA NA
Sulfate -- -- -- -- 27600 6960 NA 4400 J 36000 NA 39000 39100 140000 130000 14000 NA 32000 

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number BKGmw-008-D BKGmw-015 BKGmw-015 BKGmw-015 BKGmw-016 BKGmw-016 BKGmw-016 BKGmw-016-D BKGmw-017 BKGmw-017 BKGmw-018 BKGmw-509 BKGmw-018
Sample Date 12/6/2017 4/19/2017 5/4/2017 12/5/2017 4/19/2017 5/1/2017 12/4/2017 12/4/2017 4/20/2017 12/4/2017 4/20/2017 4/20/2017 12/5/2017

RVAAP Area
Screening Criteria

Background Background Background Background Background Background Background Background Background Background Background Background Background

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon
DUP

BKGmw-018 Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 NA 38 J NA 70 U 26 J NA 190 J NA 1300 600 70 U 70 U 70 U
Antimony -- 6 0.78 0.78 NA 1 U NA 1 U 1 U NA 1 U NA 1 U 1 U 1 U 1 U 1 U
Arsenic -- 10 0.052 0.052 NA 1 U NA 1 UJ 1 U NA 1.5 J NA 21 19 1 U 1 U 1 UJ
Barium -- 2000 380 380 NA 250 NA 260 12 NA 20 J NA 50 33 7.6 6.7 18 
Beryllium -- 4 2.5 2.5 NA 0.3 U NA 0.3 U 0.3 U NA 0.3 U NA 1 U 0.3 U 0.3 U 0.3 U 0.3 U
Cadmium -- 5 0.92 0.92 NA 1 U NA 1 U 1 U NA 1 U NA 1 U 1 U 1 U 1 U 1 U
Calcium -- -- -- -- NA 32000 NA 28000 12000 NA 69000 NA 100000 94000 23000 23000 55000 
Chromium -- 100 -- NA 1.8 U NA 1.8 UJ 1.8 U NA 1.8 U NA 2.5 J 1 J 1.8 U 1.8 U 1.8 UJ
Chromium, hexavalent -- -- 0.035 0.035 NA 4 U 4 U 20 U 4 U 4 U 20 U NA 4 U 20 U 4 U 4U 20 U
Cobalt -- -- 0.6 0.6 NA 0.2 U NA 0.2 UJ 0.2 U NA 0.081 J NA 2.7 1.3 0.2 U 0.2 U 0.2 UJ
Copper -- 1300 80 80 NA 1.8 U NA 1.8 U 1.8 U NA 1.8 U NA 2.7 1.2 J 0.99 J 1.8 U 1.8 U
Iron -- -- 1400 1400 NA 42 J NA 85 U 85 U NA 900 NA 4300 3000 85 U 85 U 100 U
Lead -- 15 15 15 NA 0.7 U NA 0.7 U 0.7 U NA 0.63 J NA 2.7 J 2.1 J 0.53 J 0.7 U 3 U
Magnesium -- -- -- -- NA 13000 NA 12000 5200 NA 22000 NA 39000 40000 3000 2800 8700 
Manganese -- -- 43 43 NA 1.1 J NA 3.5 U 2.2 J NA 7.2 J NA 230 250 1.6 J 0.7 J 10 
Nickel -- -- 39 39 NA 0.35 J NA 0.97 J 2 J NA 0.42 J NA 4 2.4 J 0.33 J 0.4 J 0.37 J
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- NA 4700 NA 5000 940 U NA 3000 U NA 2600 J 2400 J 940 U 940 U 1100 J
Selenium -- 50 10 10 NA 2 U NA 2 U 2 U NA 2 U NA 2 U 2 U 2 U 2 U 1.1 J
Sodium -- -- -- -- NA 13000 NA 13000 3600 J NA 7800 NA 23000 23000 3400 J 3200 J 4100 J
Thallium -- 2 0.02 0.02 NA 0.2 U NA 0.2 U 0.2 U NA 0.2 U NA 0.29 J 0.15 J 0.2 U 0.2 U 0.2 U
Total Cyanide -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium -- -- 8.6 8.6 NA 2 U NA 2 U 2 U NA 2 U NA 3.2 J 0.77 J 2 U 2 U 2 U
Zinc -- -- 600 600 NA 3.3 J NA 5 J 5.4 J NA 8 U NA 13 J 9.9 J 4.2 J 8 U 8 U
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA 140000 NA 150000 17000 NA 210000 NA 350000 340000 B 94000 J 57000 J 160000 
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA 470 70 U NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA 1 U 1 U NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA 17 18 NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA 43 33 J NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA 0.3 U 0.3 U NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA 1 U 1 U NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA 97000 84000 NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA 1.1 J 1.8 U NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA 1.1 0.3 J NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA 1 J 1.8 U NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA 2400 1300 NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA 0.95 J 0.7 U NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA 37000 37000 NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA 200 200 NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA 1.8 J 1 U NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA 2700 J 2000 J NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA 2 U 2 U NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA 24000 21000 NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA 0.1 J 0.2 U NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA 6 U 2 U NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA 5.4 J 8 U NA NA NA
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Well Number BKGmw-021 BKGmw-021 BKGmw-022 BKGmw-510 BKGMW-022 BKGmw-022 BKGmw-023 BKGMW-023 BKGmw-023 BKGmw-023-D BKGmw-024 BKGmw-024 BKGMW-024
Sample Date 4/21/2017 12/5/2017 4/21/2017 4/21/2017 8/2/2017 12/1/2017 4/20/2017 8/2/2017 12/1/2017 12/1/2017 4/20/2017 5/3/2017 8/7/2017

RVAAP Area
Screening Criteria

Background Background Background Background Background Background Background Background Background Background Background Background Background

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Unconsolidated Homewood
DUP 

BKGmw-022 Homewood Homewood Homewood Homewood Homewood Homewood Basal Sharon Basal Sharon Basal Sharon
Field Measurements

pH (s.u.) -- -- -- 6.76 6.83 6.73 6.73 6.50 6.90 NA 6.85 6.99 6.99 6.99 7.23 7.16
Turbidity (NTU) -- -- -- 0.52 6.3 5.62 5.62 9.6 0 NA 0 0 0 1.2 0.53 0

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U 0.4 U NA 0.25 U
1,1-Dichloroethane -- -- 2.8 2.8 NA NA 0.8 U 0.8 U 0.25 U 0.8 U 0.8 U 0.25 U 0.8 U 0.8 U 0.8 U NA 0.25 U
1,1-Dichloroethene -- 7 28 7 NA NA 0.8 U 0.8 U 0.25 U 0.8 U 0.8 U 0.25 U 0.8 U 0.8 U 0.8 U NA 0.25 U
2-Hexanone -- -- 3.8 3.8 NA NA 4 U 4 U 0.5 U 4 U 4 U 0.5 U 4 U 4 U 4 U NA 0.5 U
Acetone -- -- 1400 1400 NA NA 10 U 10 U 2.1 6.4 U 10 U 2.1 6.4 U 6.4 U 10 U NA 2.1
Benzene 5 5 0.46 5 NA NA 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U 0.4 U NA 0.25 U
Carbon tetrachloride 5 5 0.46 5 NA NA 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U 0.4 U NA 0.25 U
Chloroform 0.207 -- 0.22 0.207 NA NA 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U 0.13 J 0.4 U 0.4 U 0.4 U NA 0.25 U
Ethylbenzene -- 700 1.5 1.5 NA NA 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U 0.4 U NA 0.25 U
Methylene Chloride 5.34 5 11 5.34 NA NA 0.8 U 0.8 U NA 0.8 U 0.8 U NA 0.8 U NA 0.8 U NA 0.5 U
Toluene -- 1000 110 110 NA NA 0.38 J 0.37 J 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U 0.4 U NA 0.25 U
Xylene (Total) -- 10000 19 19 NA NA 0.8 U 0.8 U 0.5 U 0.8 U 0.8 U 0.5 U 0.8 U 0.8 U 0.8 U NA 0.5 U

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA NA 4.2 U 4.2 U 3 U 1.9 UJ 4.5 U 2.9 U 2 U 2.3 U 4.2 U NA 3 U Q
Acenaphthene -- -- 53 53 NA NA 0.04 U 0.04 U 3 U 0.042 U 0.041 U 2.9 U 0.042 U 0.04 U 0.04 U NA 3 U
Acenaphthylene -- -- -- -- NA NA 0.04 U 0.04 U 3 U 0.042 U 0.041 U 2.9 U 0.042 U 0.04 U 0.04 U NA 3 U
Benz(a)anthracene 0.004 -- 0.03 0.004 NA NA 0.012 U 0.012 U 3 U 0.0076 J 0.012 U 2.9 U 0.007 J 0.012 U 0.012 U NA 3 U
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NA NA 0.012 U 0.012 U 3 U 0.0041 0.012 U 2.9 U 0.012 U 0.012 U 0.012 U NA 3 U
Benzyl alcohol -- -- 200 200 NA NA 0.47 U 0.48 U 3 U Q 0.96 U 0.51 U 2.9 U Q 0.98 U 1.1 U 0.48 U NA 3 U
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 NA NA 1.9 U 1.9 U 3 U 4.2 U 2.1 U 2.9 U 4.3 U 5 U 1.9 U NA 3 U
Chrysene -- -- 25 25 NA NA 0.012 U 0.012 U 3 U 0.013 U 0.012 U 2.9 U 0.012 U 0.012 U 0.012 U NA 3 U
Fluoranthene -- -- 80 80 NA NA 0.012 U 0.012 U 3 U 0.013 U 0.012 U 2.9 U 0.012 U 0.012 U 0.012 U NA 3 U
Fluorene -- -- 29 29 NA NA 0.04 U 0.04 U 3 U 0.042 U 0.041 U 2.9 U 0.042 U 0.04 U 0.04 U NA 3 U
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NA NA 0.04 U 0.04 U 3 U Q 0.042 U 0.041 U 2.9 U Q 0.042 U 0.04 U 0.04 U NA 3 U
Naphthalene -- -- 0.17 0.17 NA NA 0.012 U 0.012 U 3 U 0.0086 J 0.012 U 2.9 U 0.012 U 0.012 J 0.012 U NA 3 U J
Nitrobenzene 0.521 -- 0.14 0.521 NA NA 1.9 U 1.9 U 3 U 0.96 UJ 2.1 U 2.9 U 0.98 U 1.1 U 1.9 U NA 3 U J
Phenanthrene -- -- -- -- NA NA 0.02 U 0.02 U 3 U 0.011 J 0.021 U 2.9 U 0.021 U 0.02 U 0.02 U NA 3 U
Pyrene -- -- 12 12 NA NA 0.02 U 0.02 U 3 U 0.021 U 0.021 U 2.9 U 0.021 U 0.02 U 0.02 U NA 3 U

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 NA NA 0.42 U 0.41 U 0.2 U 0.42 UJ 0.42 U 0.2 U 0.42 U 0.43 UJ 0.41 U NA 0.2 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 NA NA 0.21 U 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U 0.21 U 0.21 UJ 0.21 U NA 0.2 U
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 NA NA 0.21 U 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U 0.21 U 0.21 UJ 0.21 U NA 0.2 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA NA 0.21 U 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U 0.21 U 0.21 UJ 0.21 U NA 0.2 U
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 NA NA 0.13 U 0.12 U 0.2 U 0.13 UJ 0.13 U 0.2 U 0.13 U 0.13 UJ 0.12 U NA 0.2 U
3-Nitrotoluene -- -- 0.17 0.17 NA NA 0.21 U 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U 0.21 U 0.21 UJ 0.21 U NA 0.2 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 NA NA 0.13 U 0.12 U 0.2 U 0.13 UJ 0.13 U 0.2 U 0.13 U 0.13 UJ 0.12 U NA 0.2 U
4-Nitrotoluene 5.01 -- 4.3 5.01 NA NA 0.42 U 0.41 U 0.2 U 0.42 UJ 0.42 U 0.2 U 0.42 UJ 0.43 UJ 0.41 U NA 0.2 U
HMX -- -- 100 100 NA NA 0.21 U 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U 0.21 U 0.21 UJ 0.21 U NA 0.2 U
Nitrobenzene 0.521 -- 0.14 0.521 NA NA 0.21 U 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U 0.21 U 0.21 UJ 0.21 U NA 0.2 U
RDX 0.774 -- 0.7 0.774 NA NA 0.13 U 0.12 U 0.2 U 0.13 UJ 0.13 U 0.2 U 0.13 U 0.13 UJ 0.12 U NA 0.2 U
Tetryl -- -- 3.9 3.9 NA NA 0.21 U 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U 0.21 U 0.21 UJ 0.21 U NA 0.2 U

Common Anions (µg/L)
Chloride -- -- -- -- 3600 2100 J 3000 U 3000 U NA 2500 J 11000 NA 12000 12000 6800 NA NA
Nitrate as N 10000 10000 3200 10000 440 J NA 190 J 43 J NA NA 1000 J NA NA NA 100 U NA NA
Sulfate -- -- -- -- 50000 32000 25000 25000 NA 27000 63000 NA 61000 60000 34400 NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA 0.095 U 0.095 U 0.31 U 0.099 U 0.1 U 0.29 U 0.097 U 0.097 J 0.096 U NA 0.3 U
Delta-BHC -- -- -- -- NA NA 0.04 U 0.04 U 0.02 U 0.041 U 0.041 U 0.019 U 0.04 U 0.04 U 0.04 U NA 0.02 U
Endosulfan I -- -- -- -- NA NA 0.022 U 0.022 U 0.02 U 0.023 U 0.023 U 0.019 U 0.022 U 0.022 U 0.022 U NA 0.02 U
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Well Number BKGmw-021 BKGmw-021 BKGmw-022 BKGmw-510 BKGMW-022 BKGmw-022 BKGmw-023 BKGMW-023 BKGmw-023 BKGmw-023-D BKGmw-024 BKGmw-024 BKGMW-024
Sample Date 4/21/2017 12/5/2017 4/21/2017 4/21/2017 8/2/2017 12/1/2017 4/20/2017 8/2/2017 12/1/2017 12/1/2017 4/20/2017 5/3/2017 8/7/2017

RVAAP Area
Screening Criteria

Background Background Background Background Background Background Background Background Background Background Background Background Background

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Unconsolidated Homewood
DUP 

BKGmw-022 Homewood Homewood Homewood Homewood Homewood Homewood Basal Sharon Basal Sharon Basal Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 70 U 70 U 70 U 70 U 150 U 70 U 22 J 150 U 70 U 70 U 70 U NA 150 U
Antimony -- 6 0.78 0.78 1 U 3.6 J 1 U 1 U 9 U 1 U 1 U 9 U 1 U 1 U 0.41 J NA 9 U J
Arsenic -- 10 0.052 0.052 1 U 0.45 J 3.1 J 3 J 4.9 J D 4.5 J 1 U 8 U 1 U 1 U 7.5 NA 7.9 J D
Barium -- 2000 380 380 25 36 82 84 89 D 85 J 23 24 D 20 J 22 87 NA 96 D
Beryllium -- 4 2.5 2.5 0.3 U 0.21 J 0.3 U 0.3 U 4.5 U 0.3 U 0.3 U 4.5 U 0.3 U 0.3 U 0.23 J NA 4.5 U
Cadmium -- 5 0.92 0.92 1 U 1 U 1 U 1 U 4.5 U 1 U 1 U 4.5 U 1 U 1 U 1 U NA 4.5 U
Calcium -- -- -- -- 85000 69000 23000 22000 23000 D B J 21000 71000 72000 D B 64000 68000 75000 NA 75000 J D B
Chromium -- 100 -- 1.8 U 1.8 UJ 0.75 J 1.8 U 8 U 1.8 U 1.8 U 8 U 1.8 U 1.8 U 1.8 U NA 8 U
Chromium, hexavalent -- -- 0.035 0.035 4 UJ 20 U 4 UJ 4 UJ 20 U 20 U 4 U 20 U 20 U 20 U 4 U NA 20 U
Cobalt -- -- 0.6 0.6 0.2 U 0.2 UJ 2.2 2.3 2.3 D 2.2 1.1 2.1 D 1.7 1.6 0.46 J NA 1.8 U
Copper -- 1300 80 80 1.8 U 1.8 U 1.8 U 1.8 U 0.96 J D 1.8 U 1.8 U 1.6 J D 1.8 U 1.8 U 1.8 U NA 0.8 U
Iron -- -- 1400 1400 85 U 85 U 9700 9100 11000 9300 300 210 130 150 1400 NA 1300 J
Lead -- 15 15 15 0.7 U 100 0.7 U 0.7 U 2 U 0.7 U 0.7 U 2 U 0.7 U 0.7 U 0.7 U NA 2 U
Magnesium -- -- -- -- 42000 33000 6600 6300 6700 D 6700 18000 19000 D 19000 19000 21000 NA 22000 J D B
Manganese -- -- 43 43 0.39 J 3.5 U 370 380 380 D 390 210 360 D 310 270 450 NA 470 J D
Nickel -- -- 39 39 1 U 0.35 J 2.5 J 2.4 J 3 J D 2.9 J 1.7 J 2.7 J D 2.1 J 1.4 J 0.86 J NA 4 U
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 940 U 1200 J 280 J 250 J 850 D 660 J 430 J 1100 D 730 J 730 J 1400 J NA 2000 D
Selenium -- 50 10 10 0.99 J 2 U 2 U 2 U 4 U 2 U 2 U 4 U 2 U 2 U 2 U NA 4 U
Sodium -- -- -- -- 12000 9300 3300 J 5000 U 2700 D 2700 J 10000 11000 D 9900 9100 11000 NA 11000 Q J D
Thallium -- 2 0.02 0.02 0.2 U 0.075 J 0.2 U 0.2 U 15 U 0.2 U 0.2 U 15 U 0.2 U 0.2 U 0.097 J NA 15 U
Total Cyanide -- 200 0.15 0.15 NA NA 5.5 J 5 U 5 U 5 U 5 U 5 U 10 U 10 U 5 U NA 4.6 J
Vanadium -- -- 8.6 8.6 2 U 2 U 2 U 2 U 8 U 2 U 2 U 8 U 2 U 2 U 2 U NA 8 U
Zinc -- -- 600 600 8 U 8 U 3.2 J 3.3 J 6.4 J 4.2 J 8 U 18 U 8 U 2.4 J 8 U NA 18 U
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- 350000 300000 67000 63000 NA 69000 210000 NA 200000 190000 B 260000 NA NA
Perchlorate -- -- 1.4 1.4 NA NA 0.01 U 0.01 U 0.01 U 0.01 U 0.026 J 0.01 U 0.031 0.038 NA 0.01 U 0.01 U

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number BKGmw-024 BKGmw-025 BKGMW-025 BKGmw-025 BKGmw-025-D B12mw-011 FWGmw-002 FWGmw-002 CBPmw-008 CBPmw-008 CBPmw-009 CBPmw-009 DA2mw-115
Sample Date 12/5/2017 4/26/2017 8/2/2017 12/1/2017 12/1/2017 4/26/2017 5/2/2017 12/5/2017 4/28/2017 12/6/2017 4/28/2017 12/5/2017 4/24/2017

Screening Criteria
RVAAP Area Background Background Background Background Background Building 1200 Building 1200 Building 1200 Central Burn Pits Central Burn Pits Central Burn Pits Central Burn Pits Demolition Area 2

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon Upper Sharon Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 7.24 7.35 7.28 7.37 7.37 5.90 7.71 7.67 6.90 7.34 7.34 7.40 7.01
Turbidity (NTU) -- -- -- 0 0.28 0 0 0 6.83 305 23.1 1.01 9.7 0.23 0 0.62

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 0.4 UJ 0.4 U 0.25 U 0.4 U 0.4 U NA NA NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 0.8 UJ 0.8 U 0.25 U 0.8 U 0.8 U NA NA NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 0.8 UJ 0.8 U 0.25 U 0.8 U 0.8 U NA NA NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 4 UJ 4 U 0.29 J 4 U 4 U NA NA NA NA NA NA NA NA
Acetone -- -- 1400 1400 6.4 UJ 6.4 U 3 6.4 U 6.4 U NA NA NA NA NA NA NA NA
Benzene 5 5 0.46 5 0.4 UJ 0.4 U 0.25 U 0.4 U 0.4 U NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 0.4 UJ 0.4 U 0.25 U 0.4 U 0.4 U NA NA NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 0.4 UJ 0.4 U 0.2 J 0.4 U 0.4 U NA NA NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 0.4 UJ 0.4 U 0.29 J 0.4 U 0.4 U NA NA NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 0.8 UJ 0.8 U NA 0.8 U NA NA NA NA NA NA NA NA NA
Toluene -- 1000 110 110 0.4 UJ 0.4 U 0.25 U 0.4 U 0.4 U NA NA NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 0.8 UJ 0.8 U 0.9 J 0.8 U 0.8 U NA NA NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 1.9 U 4.3 U 2.9 U 2 U 1.9 U NA NA NA NA NA NR NA NR
Acenaphthene -- -- 53 53 0.042 U 0.04 UJ 2.9 U 0.042 U 0.041 U 0.04 U NA NA NA NA NR NA NR
Acenaphthylene -- -- -- -- 0.042 U 0.04 U 2.9 U 0.042 U 0.041 U 0.04 U NA NA NA NA NR NA NR
Benz(a)anthracene 0.004 -- 0.03 0.004 0.11 U 0.012 UJ 2.9 U 0.0066 J 0.006 J 0.012 U NA NA NA NA NR NA NR
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 0.0038 J 0.012 UJ 2.9 U 0.013 U 0.012 U 0.012 U NA NA NA NA NR NA NR
Benzyl alcohol -- -- 200 200 0.95 U 0.49 U 2.9 U Q 0.98 U 0.96 U NA NA NA NA NA NR NA NR
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 4.2 U 2 U 2.9 U 4.3 U 4.2 U 2 U NA NA NA NA 1.9 U NA 1.9 U
Chrysene -- -- 25 25 0.11 U 0.012 UJ 2.9 U 0.013 U 0.012 U 0.012 U NA NA NA NA NR NA NR
Fluoranthene -- -- 80 80 0.11 U 0.012 UJ 2.9 U 0.013 U 0.0049 J 0.012 U NA NA NA NA NR NA NR
Fluorene -- -- 29 29 0.042 U 0.04 UJ 2.9 U 0.042 U 0.041 U 0.04 U NA NA NA NA NR NA NR
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 0.042 U 0.04 UJ 2.9 U Q 0.042 U 0.041 U 0.04 U NA NA NA NA NR NA NR
Naphthalene -- -- 0.17 0.17 0.015 J 0.046 J 2.9 U 0.056 J 0.051 J 0.012 U NA NA NA NA NR NA NR
Nitrobenzene 0.521 -- 0.14 0.521 0.95 U 2 U 2.9 U 0.98 U 0.96 U NA NA NA NA NA NR NA NR
Phenanthrene -- -- -- -- 0.11 U 0.02 UJ 2.9 U 0.021 U 0.01 J 0.02 U NA NA NA NA NR NA NR
Pyrene -- -- 12 12 0.11 U 0.02 U 2.9 U 0.021 U 0.02 U 0.02 U NA NA NA NA NR NA NR

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.44 UJ 0.42 U 0.2 U 0.41 U 0.41 U NA NA NA NA NA NA NA 0.42 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.22 UJ 0.21 UJ 0.2 U 0.21 U 0.2 U NA NA NA NA NA NA NA 0.21 U
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.22 UJ 0.21 U 0.2 U 0.21 U 0.2 U NA NA NA NA NA NA NA 0.21 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.22 UJ 0.21 U 0.2 U 0.21 U 0.2 U NA NA NA NA NA NA NA 0.21 U
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 UJ 0.13 U 0.2 U 0.12 U 0.12 U NA NA NA NA NA NA NA 0.12 U
3-Nitrotoluene -- -- 0.17 0.17 0.22 UJ 0.21 U 0.2 U 0.21 U 0.2 U NA NA NA NA NA NA NA 0.21 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 UJ 0.13 U 0.2 U 0.12 U 0.12 U NA NA NA NA NA NA NA 0.12 U
4-Nitrotoluene 5.01 -- 4.3 5.01 0.44 UJ 0.42 U 0.2 U 0.41 UJ 0.41 UJ NA NA NA NA NA NA NA 0.42 U
HMX -- -- 100 100 0.22 UJ 0.21 UJ 0.2 U 0.21 U 0.2 U NA NA NA NA NA NA NA 0.21 U
Nitrobenzene 0.521 -- 0.14 0.521 0.22 UJ 0.21 U 0.2 U 0.21 U 0.2 U NA NA NA NA NA NA NA 0.3 J
RDX 0.774 -- 0.7 0.774 0.13 UJ 0.13 UJ 0.2 U 0.12 U 0.12 U NA NA NA NA NA NA NA 0.12 U
Tetryl -- -- 3.9 3.9 0.22 UJ 0.21 U 0.2 U 0.21 U 0.2 U NA NA NA NA NA NA NA 0.21 U

Common Anions (µg/L)
Chloride -- -- -- -- 6200 3050 NA 3300 3500 NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA 100 U NA NA NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- 32000 23000 NA 22000 22000 NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 0.099 U 0.095 U 0.3 U 0.08 J 0.13 J NA NA NA NA NA NA NA NA
Delta-BHC -- -- -- -- 0.044 U 0.04 U 0.02 U 0.041 U 0.042 U NA NA NA NA NA NA NA NA
Endosulfan I -- -- -- -- 0.024 U 0.022 U 0.02 U 0.022 U 0.023 U NA NA NA NA NA NA NA NA
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Well Number BKGmw-024 BKGmw-025 BKGMW-025 BKGmw-025 BKGmw-025-D B12mw-011 FWGmw-002 FWGmw-002 CBPmw-008 CBPmw-008 CBPmw-009 CBPmw-009 DA2mw-115
Sample Date 12/5/2017 4/26/2017 8/2/2017 12/1/2017 12/1/2017 4/26/2017 5/2/2017 12/5/2017 4/28/2017 12/6/2017 4/28/2017 12/5/2017 4/24/2017

RVAAP Area
Screening Criteria

Background Background Background Background Background Building 1200 Building 1200 Building 1200 Central Burn Pits Central Burn Pits Central Burn Pits Central Burn Pits Demolition Area 2

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon Upper Sharon Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 70 U 70 U 150 U 70 U 70 U NA NA NA NA NA NA NA 70 U
Antimony -- 6 0.78 0.78 1 U 0.6 J 9 U 1 U 1 U NA NA NA NA NA NA NA 1 U
Arsenic -- 10 0.052 0.052 7.2 48 24 D 22 22 NA NA NA NA NA NA NA 1.8 J
Barium -- 2000 380 380 94 89 J 83 D 81 84 NA NA NA NA NA NA NA 22
Beryllium -- 4 2.5 2.5 0.3 U 0.3 U 4.5 U 0.3 U 0.3 U NA NA NA NA NA NA NA 0.3 U
Cadmium -- 5 0.92 0.92 1 U 1 U 4.5 U 1 U 1 U NA NA NA NA NA NA NA 1 U
Calcium -- -- -- -- 69000 75000 69000 D B 64000 64000 NA NA NA NA NA NA NA 100000
Chromium -- 100 -- 1.8 U 1.8 U 8 U 1.8 U 1.8 U NA NA NA NA NA NA NA 1.8 U
Chromium, hexavalent -- -- 0.035 0.035 20 U 4 UJ 20 U 20 U 20 U NA NA NA NA NA NA NA NA
Cobalt -- -- 0.6 0.6 0.2 U 3.4 2 D 2.3 2.2 NA NA NA NA NA NA NA 0.056 J
Copper -- 1300 80 80 1.8 U 1.8 U 0.69 J D 1.8 U 1.8 U NA NA NA NA NA NA NA 1.8 U
Iron -- -- 1400 1400 1300 890 J 220 540 460 NA NA NA NA NA NA NA 980
Lead -- 15 15 15 3 U 0.7 U 2 U 0.7 U 0.7 U NA NA NA NA NA NA NA 0.7 U
Magnesium -- -- -- -- 21000 18000 17000 D 17000 17000 NA NA NA NA NA NA NA 27000
Manganese -- -- 43 43 530 330 220 D 300 310 NA NA NA NA NA NA NA 110
Nickel -- -- 39 39 0.41 J 7.4 5.7 D 3.7 J 3.6 J NA NA NA NA NA NA NA 1 U
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 1900 J 3000 U 1400 D 950 J 920 J NA NA NA NA NA NA NA 3300
Selenium -- 50 10 10 2 U 2 U 4 U 2 U 2 U NA NA NA NA NA NA NA 2 U
Sodium -- -- -- -- 12000 9800 J 11000 D 8800 9100 NA NA NA NA NA NA NA 11000
Thallium -- 2 0.02 0.02 0.2 U 0.2 U 15 U 0.2 U 0.2 U NA NA NA NA NA NA NA 0.2 U
Total Cyanide -- 200 0.15 0.15 5 U 2.4 J 5 U 2.6 J 5 U NA NA NA 5 U 10 U 5 U 5 J 4.2 J
Vanadium -- -- 8.6 8.6 2 U 2 U 8 U 2 U 2 U NA NA NA NA NA NA NA 2 U
Zinc -- -- 600 600 8 U 8 U 18 U 8 U 8 U NA NA NA NA NA NA NA 8 U
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA 10 U NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- 270000 240000 NA 230000 240000 NA 210000 220000 NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 0.01 U 0.01 U 0.01 U 0.027 0.01 U NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA



Table 3-5
Summary of 2017 Detected Constituents - FWGWMP Monitoring Wells

Camp Ravenna
Groundwater and Environmental Investigation Services

Page 9 of 41 Annual GW Report 2017

Well Number DA2mw-115 FWGmw-013 FWGmw-013 EBGmw-125 EBGmw-125 EBGmw-131 EBGmw-131 FWGmw-005 FWGmw-005 FWGmw-005 FBQmw-166 FBQmw-501 FBQmw-171
Sample Date 12/5/2017 4/19/2017 12/5/2017 4/17/2017 12/6/2017 4/17/2017 12/6/2017 4/19/2017 5/3/2017 12/1/2017 4/27/2017 4/27/2017 5/2/2017

RVAAP Area
Screening Criteria

Demolition Area 2 Demolition Area 2 Demolition Area 2
Erie Burning 

Grounds
Erie Burning 

Grounds
Erie Burning 

Grounds
Erie Burning 

Grounds Facility-Wide Facility-Wide Facility-Wide
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Unconsolidated Unconsolidated Upper Sharon Upper Sharon Homewood Homewood Homewood Unconsolidated
DUP 

FBQmw-166 Homewood
Field Measurements

pH (s.u.) -- -- -- 7.63 6.72 6.98 6.63 7.16 6.93 7.36 6.28 7.05 6.74 7.30 7.30 5.84
Turbidity (NTU) -- -- -- 0 2.61 2 2.8 0 0.5 0 6.22 8.84 8.9 0.43 0.43 0.48

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 5 5 0.46 5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene -- 1000 110 110 NA NA NA NA NA NA NA NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 NA NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NR NA NA NA NA NA NA NA NA NA NR NR NA
Acenaphthene -- -- 53 53 NR NA NA NA NA NA NA NA NA NA NR NR NA
Acenaphthylene -- -- -- -- NR NA NA NA NA NA NA NA NA NA NR NR NA
Benz(a)anthracene 0.004 -- 0.03 0.004 NR NA NA NA NA NA NA NA NA NA NR NR NA
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NR NA NA NA NA NA NA NA NA NA NR NR NA
Benzyl alcohol -- -- 200 200 NR NA NA NA NA NA NA NA NA NA NR NR NA
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 4.2 U NA NA NA NA NA NA NA NA NA 2 U 590 U NA
Chrysene -- -- 25 25 NR NA NA NA NA NA NA NA NA NA NR NR NA
Fluoranthene -- -- 80 80 NR NA NA NA NA NA NA NA NA NA NR NR NA
Fluorene -- -- 29 29 NR NA NA NA NA NA NA NA NA NA NR NR NA
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NR NA NA NA NA NA NA NA NA NA NR NR NA
Naphthalene -- -- 0.17 0.17 NR NA NA NA NA NA NA NA NA NA NR NR NA
Nitrobenzene 0.521 -- 0.14 0.521 NR NA NA NA NA NA NA NA NA NA NR NR NA
Phenanthrene -- -- -- -- NR NA NA NA NA NA NA NA NA NA NR NR NA
Pyrene -- -- 12 12 NR NA NA NA NA NA NA NA NA NA NR NR NA

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.42 UJ NA NA NA NA NA NA NA NA NA NA NA NA
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA NA
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 UJ NA NA NA NA NA NA NA NA NA NA NA NA
3-Nitrotoluene -- -- 0.17 0.17 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA NA
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 UJ NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitrotoluene 5.01 -- 4.3 5.01 0.42 UJ NA NA NA NA NA NA NA NA NA NA NA NA
HMX -- -- 100 100 0.21 U NA NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA NA
RDX 0.774 -- 0.7 0.774 0.13 UJ NA NA NA NA NA NA NA NA NA NA NA NA
Tetryl -- -- 3.9 3.9 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA NA

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA 3200 NA 3000 NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA NA 130 J NA NA NA NA 306 J
Sulfate -- -- -- -- NA NA NA NA NA NA NA 49000 NA 52000 NA NA 22100 

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number DA2mw-115 FWGmw-013 FWGmw-013 EBGmw-125 EBGmw-125 EBGmw-131 EBGmw-131 FWGmw-005 FWGmw-005 FWGmw-005 FBQmw-166 FBQmw-501 FBQmw-171
Sample Date 12/5/2017 4/19/2017 12/5/2017 4/17/2017 12/6/2017 4/17/2017 12/6/2017 4/19/2017 5/3/2017 12/1/2017 4/27/2017 4/27/2017 5/2/2017

RVAAP Area
Screening Criteria

Demolition Area 2 Demolition Area 2 Demolition Area 2
Erie Burning 

Grounds
Erie Burning 

Grounds
Erie Burning 

Grounds
Erie Burning 

Grounds Facility-Wide Facility-Wide Facility-Wide
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Unconsolidated Unconsolidated Upper Sharon Upper Sharon Homewood Homewood Homewood Unconsolidated
DUP 

FBQmw-166 Homewood
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 70 U NA NA NA NA NA NA 47 J NA 430 NA NA NA
Antimony -- 6 0.78 0.78 1 U NA NA NA NA NA NA 1 U NA 1 U NA NA NA
Arsenic -- 10 0.052 0.052 1.5 J NA NA NA NA NA NA 1.2 J NA 2.1 J NA NA NA
Barium -- 2000 380 380 22 NA NA NA NA NA NA 57 NA 62 J NA NA NA
Beryllium -- 4 2.5 2.5 0.3 U NA NA NA NA NA NA 0.3 U NA 1 U NA NA NA
Cadmium -- 5 0.92 0.92 1 U NA NA NA NA NA NA 1 U NA 1 U NA NA NA
Calcium -- -- -- -- 99000 NA NA NA NA NA NA 47000 NA 40000 NA NA NA
Chromium -- 100 -- 1.8 UJ NA NA NA NA NA NA 1.8 U NA 0.88 J NA NA NA
Chromium, hexavalent -- -- 0.035 0.035 NA NA NA NA NA NA NA 4 UJ 4 U 20 U NA NA 4 U
Cobalt -- -- 0.6 0.6 0.2 UJ NA NA NA NA NA NA 1.6 NA 2 NA NA NA
Copper -- 1300 80 80 1.8 U NA NA NA NA NA NA 1.8 U NA 1.8 U NA NA NA
Iron -- -- 1400 1400 930 NA NA NA NA NA NA 3600 NA 5000 NA NA NA
Lead -- 15 15 15 0.7 U NA NA NA NA NA NA 0.7 U NA 0.32 J NA NA NA
Magnesium -- -- -- -- 29000 NA NA NA NA NA NA 15000 NA 14000 NA NA NA
Manganese -- -- 43 43 120 NA NA NA NA NA NA 240 NA 260 NA NA NA
Nickel -- -- 39 39 1 U NA NA NA NA NA NA 1.5 J NA 2.3 J NA NA NA
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 3400 NA NA NA NA NA NA 870 J NA 1200 J NA NA NA
Selenium -- 50 10 10 2 U NA NA NA NA NA NA 2 U NA 2 U NA NA NA
Sodium -- -- -- -- 12000 NA NA NA NA NA NA 7100 NA 6100 NA NA NA
Thallium -- 2 0.02 0.02 0.2 U NA NA NA NA NA NA 0.2 U NA 1 U NA NA NA
Total Cyanide -- 200 0.15 0.15 5 U 7.9 J 2.6 J 19 10 U 5 U 10 U NA NA NA 5 U 5 U 5 U
Vanadium -- -- 8.6 8.6 2 U NA NA NA NA NA NA 2 U NA 2 U NA NA NA
Zinc -- -- 600 600 8 U NA NA NA NA NA NA 4.7 J NA 9 J NA NA NA
Cyanide, Free -- 200 0.15 0.15 NA NA NA 29 5.4 J NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA 140000 NA 130000 NA NA 39000
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number FBQmw-502 FBQmw-171 FBQmw-171-D FBQmw-172 FBQmw-172 FBQmw-174 FBQmw-175 FBQmw-175 FBQmw-176 FBQmw-176 FWGmw-023 FWGmw-500 FWGmw-023
Sample Date 5/2/2017 12/4/2017 12/4/2017 5/2/2017 12/4/2017 5/2/2017 5/2/2017 12/4/2017 4/27/2017 12/4/2017 1/12/2017 1/12/2017 4/19/2017

RVAAP Area
Screening Criteria Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value
DUP

FBQmw-171 Homewood Homewood Homewood Homewood Homewood Homewood Homewood Unconsolidated Unconsolidated Upper Sharon
DUP

FWGmw-023 Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 5.84 - - 6.38 - 6.15 5.45 - 6.05 - 7.37 7.37 7.18
Turbidity (NTU) -- -- -- 0.48 9.8 9.8 3.86 2 2.63 LLOERR 89.7 6.83 6.7 4.89 4.89 0.47

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA NA NA NA NA NA NA NA NA 0.4 U 0.4 U 0.4 U
1,1-Dichloroethane -- -- 2.8 2.8 NA NA NA NA NA NA NA NA NA NA 0.8 U 0.8 U 0.8 U
1,1-Dichloroethene -- 7 28 7 NA NA NA NA NA NA NA NA NA NA 0.8 U 0.8 U 0.8 U
2-Hexanone -- -- 3.8 3.8 NA NA NA NA NA NA NA NA NA NA 4 U 4 U 4 U
Acetone -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA 6.4 U 10 U 6.4 U
Benzene 5 5 0.46 5 NA NA NA NA NA NA NA NA NA NA 0.4 U 0.4 U 0.4 U
Carbon tetrachloride 5 5 0.46 5 NA NA NA NA NA NA NA NA NA NA 0.4 U 0.4 U 0.4 U
Chloroform 0.207 -- 0.22 0.207 NA NA NA NA NA NA NA NA NA NA 0.94 J 1.3 0.4 U
Ethylbenzene -- 700 1.5 1.5 NA NA NA NA NA NA NA NA NA NA 3.3 J 1.4 0.4 U
Methylene Chloride 5.34 5 11 5.34 NA NA NA NA NA NA NA NA NA NA 0.8 U 5 U 0.8 U
Toluene -- 1000 110 110 NA NA NA NA NA NA NA NA NA NA 0.4 U 0.4 U 0.4 U
Xylene (Total) -- 10000 19 19 NA NA NA NA NA NA NA NA NA NA 15 R 7.3 0.8 U

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA NA NA NA NA NR NA NA NA NA NR NR 4.3 U
Acenaphthene -- -- 53 53 NA NA NA NA NA NR NA NA NA NA 0.039 U 0.037 U 0.041 U
Acenaphthylene -- -- -- -- NA NA NA NA NA NR NA NA NA NA 0.039 U 0.037 U 0.041 U
Benz(a)anthracene 0.004 -- 0.03 0.004 NA NA NA NA NA NR NA NA NA NA 0.012 U 0.011 U 0.012 U
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NA NA NA NA NA NR NA NA NA NA 0.012 U 0.011 U 0.012 U
Benzyl alcohol -- -- 200 200 NA NA NA NA NA NR NA NA NA NA 0.49 U J 0.49 U 0.49 U
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 NA NA NA NA NA 2.6 J NA NA NA NA 2 U 2 U 2 U
Chrysene -- -- 25 25 NA NA NA NA NA NR NA NA NA NA 0.012 UJ 0.011 U 0.012 U
Fluoranthene -- -- 80 80 NA NA NA NA NA NR NA NA NA NA 0.012 U J 0.011 U 0.012 U
Fluorene -- -- 29 29 NA NA NA NA NA NR NA NA NA NA 0.039 U 0.037 U 0.041 U
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NA NA NA NA NA NR NA NA NA NA 0.039 U 0.037 U 0.041 U
Naphthalene -- -- 0.17 0.17 NA NA NA NA NA NR NA NA NA NA 0.061 J 0.055 J 0.045 J
Nitrobenzene 0.521 -- 0.14 0.521 NA NA NA NA NA NR NA NA NA NA NR NR 2 U
Phenanthrene -- -- -- -- NA NA NA NA NA NR NA NA NA NA 0.019 U J 0.019 U 0.02 U
Pyrene -- -- 12 12 NA NA NA NA NA NR NA NA NA NA 0.019 U 0.019 U 0.02 U

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 NA NA NA NA NA 4.4 U NA NA NA 0.45 UJ 0.42 U 0.42 U 0.42 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 NA NA NA NA NA 2.2 U NA NA NA 0.22 UJ 0.21 U 0.21 U 0.21 U
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 NA NA NA NA NA 49 J NA NA NA 0.22 UJ 0.21 U 0.21 U 0.21 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA NA NA NA NA 2.2 U NA NA NA 0.22 UJ 0.21 U 0.21 U 0.21 U
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 NA NA NA NA NA 18 J NA NA NA 0.13 UJ 0.13 U 0.13 U 0.12 U
3-Nitrotoluene -- -- 0.17 0.17 NA NA NA NA NA 2.2 U NA NA NA 0.22 UJ 0.21 UJ 0.21 UJ 0.21 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 NA NA NA NA NA 28 J NA NA NA 0.13 UJ 0.13 U J 0.13 U 0.12 U
4-Nitrotoluene 5.01 -- 4.3 5.01 NA NA NA NA NA 4.4 U NA NA NA 0.45 UJ 0.42 UJ 0.42 UJ 0.42 U
HMX -- -- 100 100 NA NA NA NA NA 2.2 U NA NA NA 0.22 UJ 0.21 U 0.21 U 0.21 U
Nitrobenzene 0.521 -- 0.14 0.521 NA NA NA NA NA 2.2 U NA NA NA 0.22 UJ 0.21 U 0.21 U 0.21 U
RDX 0.774 -- 0.7 0.774 NA NA NA NA NA 1.3 U NA NA NA 0.089 J 0.21 U 0.27 J 0.12 U
Tetryl -- -- 3.9 3.9 NA NA NA NA NA 2.2 U NA NA NA 0.22 UJ 0.21 UJ 0.21 UJ 0.21 U

Common Anions (µg/L)
Chloride -- -- -- -- NA 1400 J 1300 J NA NA NA NA 1400 J NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA 810 3000 NA NA NA NA NA NA
Sulfate -- -- -- -- NA 24000 23900 NA NA 14000 20000 26000 NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA NA NA NA NA NA NA NA NA 0.098 U 0.096 U 0.095 U
Delta-BHC -- -- -- -- NA NA NA NA NA 0.041 U NA NA 0.04 U NA 0.024 U 0.023 U 0.043 U
Endosulfan I -- -- -- -- NA NA NA NA NA 0.022 U NA NA 0.022 U NA 0.022 U 0.021 U 0.023 U
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Well Number FBQmw-502 FBQmw-171 FBQmw-171-D FBQmw-172 FBQmw-172 FBQmw-174 FBQmw-175 FBQmw-175 FBQmw-176 FBQmw-176 FWGmw-023 FWGmw-500 FWGmw-023
Sample Date 5/2/2017 12/4/2017 12/4/2017 5/2/2017 12/4/2017 5/2/2017 5/2/2017 12/4/2017 4/27/2017 12/4/2017 1/12/2017 1/12/2017 4/19/2017

RVAAP Area
Screening Criteria Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value
DUP

FBQmw-171 Homewood Homewood Homewood Homewood Homewood Homewood Homewood Unconsolidated Unconsolidated Upper Sharon
DUP

FWGmw-023 Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA 25 J 23 J 70 U
Antimony -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA 6 U 6 U 1.2 J
Arsenic -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA 150 150 98
Barium -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA 52 J 53 J 70
Beryllium -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA 0.3 U 0.3 U 0.3 U
Cadmium -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA 1 U 1 U 1 U
Calcium -- -- -- -- NA NA NA NA NA NA NA NA NA NA 85000 J 84000 85000
Chromium -- 100 -- NA NA NA NA NA NA NA NA NA NA 1.8 U 1.8 U 1.8 U
Chromium, hexavalent -- -- 0.035 0.035 4U 20 U NA NA NA 4 U 4 U 20 U NA NA NA NA 4 U
Cobalt -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA 24 24 13
Copper -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA 1.8 U 1.8 U 1.8 U
Iron -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA 3000 J 2700 1100
Lead -- 15 15 15 NA NA NA NA NA NA NA NA NA NA 0.7 U 0.7 U 0.7 U
Magnesium -- -- -- -- NA NA NA NA NA NA NA NA NA NA 23000 23000 21000
Manganese -- -- 43 43 NA NA NA NA NA NA NA NA NA NA 440 J 410 320 J
Nickel -- -- 39 39 NA NA NA NA NA NA NA NA NA NA 33 36 14
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- NA NA NA NA NA NA NA NA NA NA 2400 J 2400 J 1500 J
Selenium -- 50 10 10 NA NA NA NA NA NA NA NA NA NA 2 U 2 U 2 U
Sodium -- -- -- -- NA NA NA NA NA NA NA NA NA NA 11000 11000 9700
Thallium -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA 0.2 U 0.2 U 0.2 U
Total Cyanide -- 200 0.15 0.15 NA 10 U NA 5 U 5 U NA NA NA 3.3 J 5 U 5 U 3.7 J 3 J
Vanadium -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA 2 U 2 U 2 U
Zinc -- -- 600 600 NA NA NA NA NA NA NA NA NA NA 3.2 J 2.2 J 8 U
Cyanide, Free -- 200 0.15 0.15 NA NA NA 10 U 4.5 J NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- 41000 39000 NA NA NA 5000 U 7200 7800 NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA NA NA NA NA NA NA NA 0.057

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number FWGMW-023 FWGmw-023 LNWmw-026 FWGmw-010 FWGmw-010 FWGmw-011 FWGmw-011 LL1mw-064 LL1mw-064 LL1mw-065 LL1mw-065 LL1mw-080 LL1mw-080
Sample Date 7/31/2017 12/4/2017 4/20/2017 5/2/2017 12/7/2017 5/2/2017 12/6/2017 4/18/2017 12/7/2017 4/21/2017 12/7/2017 4/21/2017 12/7/2017

Screening Criteria Fuze and Booster Fuze and Booster Landfill North of 
RVAAP Area Quarry Quarry Winklepeck Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 6.90 6.96 7.41 4.42 5.17 7.45 7.33 7.29 7.12 7.15 6.85 6.57 6.15
Turbidity (NTU) -- -- -- 0 1.1 4.2 4.42 7 133 27.7 2.32 0 0.23 9.4 3.12 0

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 0.25 U 0.4 UJ NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 0.25 U 0.8 UJ NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 0.25 U 0.8 UJ NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 0.5 U 4 UJ NA NA NA NA NA NA NA NA NA NA NA
Acetone -- -- 1400 1400 2.2 J 6.4 UJ NA NA NA NA NA NA NA NA NA NA NA
Benzene 5 5 0.46 5 0.25 U 0.4 UJ NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 0.25 U 0.4 UJ NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 0.25 U 0.4 UJ NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 0.25 U 0.4 UJ NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 0.5 U 0.8 UJ NA NA NA NA NA NA NA NA NA NA NA
Toluene -- 1000 110 110 0.25 U 0.4 UJ NA NA NA NA NA NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 0.5 U 0.8 UJ NA NA NA NA NA NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 2.9 U 1.9 U NA NA NA NR NR NR NR NR NR NA NA
Acenaphthene -- -- 53 53 2.9 U 0.04 U NA NA NA NR NR NR NR NR NR NA NA
Acenaphthylene -- -- -- -- 2.9 U 0.04 U NA NA NA NR NR NR NR NR NR NA NA
Benz(a)anthracene 0.004 -- 0.03 0.004 2.9 U 0.1 U NA NA NA NR NR NR NR NR NR NA NA
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 2.9 U 0.012 U NA NA NA NR NR NR NR NR NR NA NA
Benzyl alcohol -- -- 200 200 2.9 U Q 0.95 U NA NA NA NR NR NR NR NR NR NA NA
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 2.9 U 4.2 U NA NA NA 1.9 J 4.2 U 1.9 U 4.3 U 1.9 U 4.2 U NA NA
Chrysene -- -- 25 25 2.9 U 0.1 U NA NA NA NR NR NR NR NR NR NA NA
Fluoranthene -- -- 80 80 2.9 U 0.1 U NA NA NA NR NR NR NR NR NR NA NA
Fluorene -- -- 29 29 2.9 U 0.04 U NA NA NA NR NR NR NR NR NR NA NA
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 2.9 U Q 0.04 U NA NA NA NR NR NR NR NR NR NA NA
Naphthalene -- -- 0.17 0.17 2.9 U 0.011 J NA NA NA NR NR NR NR NR NR NA NA
Nitrobenzene 0.521 -- 0.14 0.521 2.9 U 0.95 U NA NA NA NR NR NR NR NR NR NA NA
Phenanthrene -- -- -- -- 2.9 U 0.1 U NA NA NA NR NR NR NR NR NR NA NA
Pyrene -- -- 12 12 2.9 U 0.1 U NA NA NA NR NR NR NR NR NR NA NA

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.2 U 0.43 UJ 0.41 U NA NA 0.45 U 0.43 UJ 0.41 U 0.43 UJ 0.42 U 0.44 UJ 0.44 UJ 0.43 UJ
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.2 U 0.21 UJ 0.21 U NA NA 0.22 U 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.22 UJ
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.2 U 0.21 UJ 0.21 U NA NA 0.22 U 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.22 UJ
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.2 U 0.21 UJ 0.21 U NA NA 0.22 U 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.22 UJ
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.2 U 0.13 UJ 0.12 U NA NA 0.13 U 0.13 UJ 0.12 U 0.13 UJ 0.13 U 0.13 UJ 0.66 J 0.23 J
3-Nitrotoluene -- -- 0.17 0.17 0.2 U 0.21 UJ 0.21 U NA NA 0.33 J 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.22 UJ
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.2 U 0.13 UJ 0.12 U NA NA 0.13 UJ 0.13 UJ 0.12 U 0.13 UJ 0.13 U 0.13 UJ 1.4 J 0.34 J
4-Nitrotoluene 5.01 -- 4.3 5.01 0.2 U 0.43 UJ 0.41 U NA NA 0.45 U 0.43 UJ 0.41 U 0.43 UJ 0.42 U 0.44 UJ 0.44 UJ 0.43 UJ
HMX -- -- 100 100 0.2 U 0.21 UJ 0.21 U NA NA 0.22 U 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 1.5 J 0.33 J
Nitrobenzene 0.521 -- 0.14 0.521 0.2 U 0.21 UJ 0.21 U NA NA 0.45 U 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.22 UJ
RDX 0.774 -- 0.7 0.774 0.2 U 0.13 UJ 0.12 U NA NA 0.13 U 0.13 UJ 0.12 U 0.13 UJ 0.13 U 0.13 UJ 7.8 J 1.4 J
Tetryl -- -- 3.9 3.9 0.2 U 0.21 UJ 0.21 U NA NA 0.22 U 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.22 UJ

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 0.29 U 0.095 U NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC -- -- -- -- 0.019 U 0.04 U NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I -- -- -- -- 0.019 U 0.022 U NA NA NA NA NA NA NA NA NA NA NA
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Well Number FWGMW-023 FWGmw-023 LNWmw-026 FWGmw-010 FWGmw-010 FWGmw-011 FWGmw-011 LL1mw-064 LL1mw-064 LL1mw-065 LL1mw-065 LL1mw-080 LL1mw-080
Sample Date 7/31/2017 12/4/2017 4/20/2017 5/2/2017 12/7/2017 5/2/2017 12/6/2017 4/18/2017 12/7/2017 4/21/2017 12/7/2017 4/21/2017 12/7/2017

RVAAP Area
Screening Criteria Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Landfill North of 

Winklepeck Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 150 U 70 U NA NA NA 7800 710 37 J 300 U 70 U 300 U NA NA
Antimony -- 6 0.78 0.78 9 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U NA NA
Arsenic -- 10 0.052 0.052 65 D 47 NA NA NA 5.1 3.7 J 4.3 J 4.9 J 1 J 0.5 J NA NA
Barium -- 2000 380 380 78 D 73 NA NA NA 45 33 J 46 55 50 60 J NA NA
Beryllium -- 4 2.5 2.5 4.5 U 0.3 U NA NA NA 0.26 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U NA NA
Cadmium -- 5 0.92 0.92 4.5 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U NA NA
Calcium -- -- -- -- 84000 D B 81000 NA NA NA 52000 49000 64000 51000 80000 76000 NA NA
Chromium -- 100 -- 8 U 1.8 U NA NA NA 5.2 J 1 J 1.8 U 1.8 U 1.8 U 1.8 U NA NA
Chromium, hexavalent -- -- 0.035 0.035 20 U 20 U NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- 0.6 0.6 9.2 D 5.5 NA NA NA 3.3 1.4 0.069 J 0.21 J 0.36 J 0.32 J NA NA
Copper -- 1300 80 80 0.8 U 1.8 U NA NA NA 3.1 2 U 1.8 U 1.8 U 1.8 U 1.8 U NA NA
Iron -- -- 1400 1400 850 850 NA NA NA 13000 6400 1200 930 120 100 NA NA
Lead -- 15 15 15 2 U 0.7 U NA NA NA 2.3 J 0.5 J 0.7 U 0.7 U 0.7 U 0.2 J NA NA
Magnesium -- -- -- -- 22000 D 23000 NA NA NA 12000 9900 10000 9300 19000 18000 NA NA
Manganese -- -- 43 43 350 D 380 NA NA NA 320 330 J 120 160 J 240 150 J NA NA
Nickel -- -- 39 39 8.4 D 5.1 NA NA NA 5.6 1.7 J 1 U 1 U 1 U 1 U NA NA
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 2000 D 2200 J NA NA NA 3500 1500 J 550 J 830 J 480 J 1200 J NA NA
Selenium -- 50 10 10 4 U 2 U NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U NA NA
Sodium -- -- -- -- 9700 D 11000 NA NA NA 5700 5600 5600 5300 11000 11000 NA NA
Thallium -- 2 0.02 0.02 15 U 0.2 U NA NA NA 0.058 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA NA
Total Cyanide -- 200 0.15 0.15 5 U 4.1 J NA 10 U 10 U NA NA NA NA NA NA NA NA
Vanadium -- -- 8.6 8.6 8 U 2 U NA NA NA 6 U 2 UJ 2 U 2 UJ 2 U 2 UJ NA NA
Zinc -- -- 600 600 18 U 8 U NA NA NA 13 J 2.6 J 8 U 8 U 2.1 J 8 U NA NA
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 0.01 U 0.014 J NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA 70 U NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA 1 U NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA 3.2 J NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA 31 NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA 0.3 U NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA 1 U NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA 48000 NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA 1.8 U NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA 1.1 NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA 1.8 U NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA 5700 NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA 0.7 U NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA 11000 NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA 270 NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA 0.56 J NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA 930 J NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA 2 U NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA 5400 NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA 0.2 U NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA 2 U NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA 8 U NA NA NA NA NA NA NA
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Well Number LL1mw-081 LL1mw-081 LL1mw-083 LL1mw-084 LL1mw-084 LL1mw-086 LL1mw-086 LL1mw-086-D LL1mw-087 LL1mw-087 LL1mw-087D LL1mw-088 LL1mw-503
Sample Date 4/21/2017 12/7/2017 5/1/2017 4/21/2017 5/3/2017 4/21/2017 12/7/2017 12/7/2017 4/18/2017 12/6/2017 12/6/2017 4/28/2017 4/28/2017

Screening Criteria
RVAAP Area Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
DUP

LL1mw-088
Field Measurements

pH (s.u.) -- -- -- 6.67 6.62 4.67 5.27 5.61 9.34 10.51 10.51 6.96 7.24 7.24 7.65 7.65
Turbidity (NTU) -- -- -- 6.03 7.5 1.7 CAP ERROR 0.79 94.6 2.2 2.2 7.63 9.3 9.3 77.7 77.7

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 5 5 0.46 5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene -- 1000 110 110 NA NA NA NA NA NA NA NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 NA NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA NA NR NR NA NR NR NA NR NR NR NR NR
Acenaphthene -- -- 53 53 NA NA NR NR NA NR NR NA NR NR NR NR NR
Acenaphthylene -- -- -- -- NA NA NR NR NA NR NR NA NR NR NR NR NR
Benz(a)anthracene 0.004 -- 0.03 0.004 NA NA NR NR NA NR NR NA NR NR NR NR NR
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NA NA NR NR NA NR NR NA NR NR NR NR NR
Benzyl alcohol -- -- 200 200 NA NA NR NR NA NR NR NA NR NR NR NR NR
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 NA NA 1.9 U 2.2 U NA 1.9 U 4.3 U NA 1.9 U 4.2 U 4.4 U 2 U 1.9 U
Chrysene -- -- 25 25 NA NA NR NR NA NR NR NA NR NR NR NR NR
Fluoranthene -- -- 80 80 NA NA NR NR NA NR NR NA NR NR NR NR NR
Fluorene -- -- 29 29 NA NA NR NR NA NR NR NA NR NR NR NR NR
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NA NA NR NR NA NR NR NA NR NR NR NR NR
Naphthalene -- -- 0.17 0.17 NA NA NR NR NA NR NR NA NR NR NR NR NR
Nitrobenzene 0.521 -- 0.14 0.521 NA NA NR NR NA NR NR NA NR NR NR NR NR
Phenanthrene -- -- -- -- NA NA NR NR NA NR NR NA NR NR NR NR NR
Pyrene -- -- 12 12 NA NA NR NR NA NR NR NA NR NR NR NR NR

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.43 U 0.42 UJ 5.6 1.3 J NA 0.42 U 0.44 U NA 0.41 U 0.44 UJ 0.43 U 0.43 U 0.43 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.21 U 0.21 UJ 0.21 U 0.28 J NA 0.21 U 0.22 U NA 0.21 U 0.22 UJ 0.22 U 0.21 U 0.21 U
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.21 U 0.21 UJ 3.2 J 5.4 NA 0.21 U 0.22 U NA 0.21 U 0.22 UJ 0.22 U 0.21 U 0.21 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.21 U 0.21 UJ 3.3 0.95 NA 0.21 U 0.22 U NA 0.21 U 0.22 UJ 0.22 U 0.21 U 0.21 U
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.65 J 0.13 UJ 0.13 U 8.2 NA 0.13 U 0.13 UJ NA 0.12 U 0.13 UJ 0.13 UJ 0.13 U 0.13 U
3-Nitrotoluene -- -- 0.17 0.17 0.58 J 0.21 UJ 0.21 U 0.21 U NA 0.21 U 0.22 U NA 0.21 U 0.22 UJ 0.22 U 0.43 U 0.21 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.49 J 0.13 UJ 0.13 U 19 NA 0.13 U 0.13 U NA 0.12 U 0.13 UJ 0.13 U 0.13 U 0.13 U
4-Nitrotoluene 5.01 -- 4.3 5.01 0.43 U 0.42 UJ 0.43 U 0.42 U NA 0.42 U 0.44 U NA 0.41 U 0.44 UJ 0.43 U 0.43 U 0.43 U
HMX -- -- 100 100 0.21 U 0.21 UJ 0.21 U 0.21 U NA 0.21 U 0.22 U NA 0.21 U 0.22 UJ 0.22 U 0.21 U 0.21 U
Nitrobenzene 0.521 -- 0.14 0.521 0.21 U 0.21 UJ 0.21 U 0.21 U NA 0.21 U 0.22 U NA 0.21 U 0.22 UJ 0.22 U 0.21 U 0.21 U
RDX 0.774 -- 0.7 0.774 0.29 J 0.13 UJ 0.13 U 1.7 J NA 0.13 U 0.13 U NA 0.12 U 0.13 UJ 0.13 U 0.13 U 0.13 U
Tetryl -- -- 3.9 3.9 0.21 U 0.21 UJ 0.21 U 0.21 U NA 0.21 U 0.22 U NA 0.21 U 0.22 UJ 0.22 U 0.21 U 0.21 U

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA 1330 J NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA 370 J 451 J NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA 130000 140000 NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA NA 0.11 U NA NA NA NA NA NA NA NA NA
Delta-BHC -- -- -- -- NA NA 0.041 U 0.041 U NA NA NA NA NA NA NA 0.041 U 0.04 U
Endosulfan I -- -- -- -- NA NA 0.023 U 0.013 J NA NA NA NA NA NA NA 0.022 U 0.022 U
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Well Number LL1mw-081 LL1mw-081 LL1mw-083 LL1mw-084 LL1mw-084 LL1mw-086 LL1mw-086 LL1mw-086-D LL1mw-087 LL1mw-087 LL1mw-087D LL1mw-088 LL1mw-503
Sample Date 4/21/2017 12/7/2017 5/1/2017 4/21/2017 5/3/2017 4/21/2017 12/7/2017 12/7/2017 4/18/2017 12/6/2017 12/6/2017 4/28/2017 4/28/2017

RVAAP Area
Screening Criteria

Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
DUP

LL1mw-088
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 NA NA NA 420 NA 470 1200 NA 130 J 1700 2400 340 300
Antimony -- 6 0.78 0.78 NA NA NA 1 U NA 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U
Arsenic -- 10 0.052 0.052 NA NA NA 1 U NA 4 J 3.9 J NA 0.37 J 2.9 J 3.1 J 29 27
Barium -- 2000 380 380 NA NA NA 14 NA 69 100 J NA 24 37 J 36 J 44 J 41 J
Beryllium -- 4 2.5 2.5 NA NA NA 1 U NA 0.3 U 0.3 U NA 0.3 U 0.14 J 0.089 J 1 U 0.3 U
Cadmium -- 5 0.92 0.92 NA NA NA 1.4 NA 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U
Calcium -- -- -- -- NA NA NA 58000 NA 48000 49000 NA 100000 110000 120000 86000 83000
Chromium -- 100 -- NA NA NA 1.8 U NA 0.57 J 1.7 J NA 1.8 U 2.9 J 3.2 J 0.83 J 0.74 J
Chromium, hexavalent -- -- 0.035 0.035 NA NA 4 UJ 4 UJ 4 U NA NA NA NA NA NA NA NA
Cobalt -- -- 0.6 0.6 NA NA NA 9.7 NA 0.79 J 1.2 NA 0.4 J 2.6 2.8 0.42 J 0.38 J
Copper -- 1300 80 80 NA NA NA 5.2 NA 1.1 J 2.7 NA 0.56 J 3.4 3.4 0.6 J 0.92 J
Iron -- -- 1400 1400 NA NA NA 48 J NA 2100 2400 NA 300 4000 5500 2100 J 2000 J
Lead -- 15 15 15 NA NA NA 0.48 J NA 0.62 J 1.2 J NA 0.21 J 2.5 J 2.9 J 0.39 J 0.48 J
Magnesium -- -- -- -- NA NA NA 2800 NA 24000 30000 NA 29000 35000 37000 36000 35000
Manganese -- -- 43 43 NA NA NA 77 NA 230 240 J NA 83 280 J 280 J 55 52
Nickel -- -- 39 39 NA NA NA 19 NA 2.5 J 3.1 NA 0.95 J 6.3 7.2 0.85 J 0.74 J
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- NA NA NA 2500 J NA 13000 9500 NA 790 J 1500 J 1700 J 4800 4600
Selenium -- 50 10 10 NA NA NA 2.3 J NA 2 U 2 U NA 2 U 2 U 2 U 2 U 2 U
Sodium -- -- -- -- NA NA NA 4400 J NA 9400 7300 NA 11000 14000 14000 31000 J 28000 J
Thallium -- 2 0.02 0.02 NA NA NA 0.29 J NA 0.2 U 0.2 U NA 0.2 U 0.087 J 0.066 J 0.2 U 0.2 U
Total Cyanide -- 200 0.15 0.15 5 U 10 U NA 5 U NA NA NA NA NA NA NA NA NA
Vanadium -- -- 8.6 8.6 NA NA NA 2 U NA 2 U 2 UJ NA 2 U 6 UJ 6 UJ 0.7 J 0.57 J
Zinc -- -- 600 600 NA NA NA 43 NA 3.7 J 5.4 J NA 2.2 J 14 J 13 J 2.8 J 2.3 J
Cyanide, Free -- 200 0.15 0.15 NA NA NA 3.5 J NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA 3200 U 29000 NA 110000 120000 117000 NA NA NA 280000 300000
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA 46 J NA NA NA NA NA 70 U 70 U
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA 1 U NA NA NA NA NA 1 U 1 U
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA 3 J NA NA NA NA NA 28 28
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA 50 NA NA NA NA NA 38 J 41 J
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA 0.3 U NA NA NA NA NA 0.3 U 0.3 U
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA 1 U NA NA NA NA NA 1 U 1 U
Calcium, Dissolved -- -- -- -- NA NA NA NA NA 44000 NA NA NA NA NA 83000 85000
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA 1.8 U NA NA NA NA NA 1.8 U 1.8 U
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA 0.26 J NA NA NA NA NA 0.081 J 0.062 J
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA 1.8 U NA NA NA NA NA 1.8 U 1.8 U
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA 280 NA NA NA NA NA 1500 J 1500 J
Lead, Dissolved -- 15 15 15 NA NA NA NA NA 0.7 U NA NA NA NA NA 0.7 U 0.7 U
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA 22000 NA NA NA NA NA 35000 36000
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA 170 NA NA NA NA NA 47 49
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA 1.4 J NA NA NA NA NA 1 U 1 U
Potassium, Dissolved -- -- -- -- NA NA NA NA NA 14000 NA NA NA NA NA 3000 U 3500
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA 2 U NA NA NA NA NA 2 U 2 U
Sodium, Dissolved -- -- -- -- NA NA NA NA NA 9500 NA NA NA NA NA 27000 J 28000 J
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA 0.2 U NA NA NA NA NA 0.2 U 0.2 U
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA 2 U NA NA NA NA NA 2 U 2 U
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA 8 U NA NA NA NA NA 8 U 8 U
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Well Number LL1mw-088 LL1mw-089 LL1mw-089 LL1MW-089 LL1MW-089-DUP LL1mw-089 FWGmw-019 FWGmw-019 FWGMW-019 FWGmw-019 FWGmw-019-D FWGmw-022 FWGmw-022
Sample Date 12/2/2017 1/12/2017 4/25/2017 8/3/2017 8/3/2017 12/7/2017 1/11/2017 4/25/2017 8/1/2017 12/5/2017 12/5/2017 1/11/2017 4/25/2017

Screening Criteria
RVAAP Area Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Upper Sharon Upper Sharon Upper Sharon
Dup

LL1mw-089 Upper Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Upper Sharon Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 7.23 4.43 4.51 5.02 5.02 6.06 7.32 7.36 6.97 7.22 7.22 6.87 7.37
Turbidity (NTU) -- -- -- 5.7 3.02 0.25 0 0 0 8.17 0.96 0 0 0 6.52 8.4

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA 0.4 U 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 UJ 0.4 UJ 0.4 U 0.4 U
1,1-Dichloroethane -- -- 2.8 2.8 NA 0.8 U 0.8 U 0.25 U 0.25 U 0.8 U 0.8 U 0.8 U 0.25 U 0.8 UJ 0.8 UJ 0.8 U 0.8 U
1,1-Dichloroethene -- 7 28 7 NA 0.8 U 0.8 U 0.25 U 0.25 U 0.8 U 0.8 U 0.8 U 0.25 U 0.8 UJ 0.8 UJ 0.8 U 0.8 U
2-Hexanone -- -- 3.8 3.8 NA 4 U 4 U 0.5 U 0.5 U Q 4 U 4 U 4 U 0.5 U 4 UJ 4 UJ 4 U 4 U
Acetone -- -- 1400 1400 NA 6.4 U 6.4 U 2.1 2.1 6.4 U 6.4 U 6.4 U 1.7 J 6.4 UJ 6.4 UJ 3.1 J 2.6 J
Benzene 5 5 0.46 5 NA 0.4 U 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 UJ 0.4 UJ 0.4 U 0.4 U
Carbon tetrachloride 5 5 0.46 5 NA 0.4 U 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 UJ 0.4 UJ 0.4 U 0.4 U
Chloroform 0.207 -- 0.22 0.207 NA 0.4 U 0.4 U 0.25 U 0.25 U 0.4 U 0.99 J 0.4 U 0.25 U 0.4 UJ 0.4 UJ 1.7 0.17 J
Ethylbenzene -- 700 1.5 1.5 NA 0.4 U 0.4 U 0.25 U 0.25 U Q 0.4 U 0.4 U 0.4 U 0.25 U 0.4 UJ 0.4 UJ 0.4 U 0.4 U
Methylene Chloride 5.34 5 11 5.34 NA 0.8 U 0.8 U 0.5 U 0.5 U 5 U 0.8 U 0.8 U 0.5 U 0.8 UJ 0.8 UJ 0.8 U 0.8 U
Toluene -- 1000 110 110 NA 0.4 U 0.4 U 0.25 U 0.25 U Q 0.4 U 0.4 U 0.4 U 0.25 U 0.4 UJ 0.4 UJ 0.4 U 0.4 U
Xylene (Total) -- 10000 19 19 NA 0.8 U 0.8 U 0.5 U 0.5 U Q 0.8 U 0.69 J 0.8 U 0.5 U 0.8 UJ 0.8 UJ 0.8 U 0.8 U

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NR NR 4.3 U 3.2 U 3 U 2 U NR 4.4 U 2.9 U 1.9 U 1.9 U NR 4.4 U
Acenaphthene -- -- 53 53 NR 0.042 U 0.041 U 3.2 U 3 U 0.042 UJ 0.038 U 0.04 U 2.9 U 0.043 UJ 0.043 U 0.044 U 0.04 U
Acenaphthylene -- -- -- -- NR 0.042 U 0.041 U 3.2 U 3 U 0.042 UJ 0.038 U 0.04 U 2.9 U 0.043 UJ 0.043 U 0.044 U 0.04 U
Benz(a)anthracene 0.004 -- 0.03 0.004 NR 0.013 U 0.012 U 3.2 U 3 U 0.11 U 0.011 U 0.012 U 2.9 U 0.11 U 0.11 U 0.013 U 0.012 U
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NR 0.013 U 0.012 U 3.2 U 3 U 0.11 U 0.011 U 0.012 U 2.9 U 0.013 U 0.013 U 0.013 U 0.012 U
Benzyl alcohol -- -- 200 200 NR 0.53 U 0.49 U 3.2 U Q 3 U Q 1 U 0.51 U 0.5 U 2.9 U Q 0.96 U 0.95 U 0.51 U 0.5 U
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 4.4 U 2.1 U 2 U 3.2 U 3 U 4.5 U 0.7 J 2 U 2.9 U 4.2 U 4.2 U 2 U 2 U
Chrysene -- -- 25 25 NR 0.013 U 0.012 U 3.2 U 3 U 0.11 U 0.011 U 0.012 U 2.9 U 0.11 U 0.11 U 0.013 U 0.012 U
Fluoranthene -- -- 80 80 NR 0.013 U 0.012 U 3.2 U 3 U 0.11 UJ 0.011 U 0.012 U 2.9 U 0.11 U 0.11 U 0.013 U 0.012 U
Fluorene -- -- 29 29 NR 0.042 U 0.041 U 3.2 U 3 U 0.042 UJ 0.038 U 0.04 U 2.9 U 0.043 UJ 0.043 U 0.044 U 0.04 U
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NR 0.042 U 0.041 U 3.2 U Q 3 U Q 0.0062 J 0.038 U 0.04 U 2.9 U Q 0.043 U 0.043 U 0.044 U 0.04 U
Naphthalene -- -- 0.17 0.17 NR 0.09 J 0.012 U 3.2 U 3 U 0.013 J 0.057 J 0.027 J 2.9 U 0.023 J 0.016 J 0.013 U 0.012 U
Nitrobenzene 0.521 -- 0.14 0.521 NR NR 2 U 3.2 U 3 U 1 U NR 2 U 2.9 U 0.96 U 0.95 U NR 2 U
Phenanthrene -- -- -- -- NR 0.021 U 0.02 U 3.2 U 3 U 0.11 UJ 0.019 U 0.02 U 2.9 U 0.11 U 0.11 U 0.022 U 0.02 U
Pyrene -- -- 12 12 NR 0.021 U 0.02 U 3.2 U 3 U 0.11 UJ 0.019 U 0.02 U 2.9 U 0.11 U 0.11 U 0.022 U 0.02 U

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.41 UJ 0.43 U 0.41 U 0.2 U 0.2 U 0.44 UJ 0.43 U 0.41 U 0.2 U 0.42 UJ 0.41 UJ 0.42 U 0.42 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.21 UJ 0.21 U 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.21 U 0.2 U 0.21 UJ 0.2 UJ 0.21 U 0.21 U
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.21 UJ 0.21 U 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.21 U 0.2 U 0.21 UJ 0.2 U 0.21 U 0.21 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.21 UJ 0.21 U 0.21 U 0.2 U 3 U 0.22 UJ 0.21 U 0.21 U 0.2 U 0.21 UJ 0.2 UJ 0.21 U 0.21 U
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.12 UJ 0.13 U 0.12 U 0.2 U 0.2 U 0.13 UJ 0.13 U 0.12 U 0.2 U 0.13 UJ 0.12 UJ 0.13 U 0.12 U
3-Nitrotoluene -- -- 0.17 0.17 0.21 UJ 0.21 UJ 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 UJ 0.21 U 0.2 U 0.21 UJ 0.2 UJ 0.21 UJ 0.21 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.12 UJ 0.13 U 0.12 U 0.2 U 0.2 U 0.13 UJ 0.13 U 0.12 U 0.2 U 0.13 UJ 0.12 UJ 0.13 U 0.12 U
4-Nitrotoluene 5.01 -- 4.3 5.01 0.41 UJ 0.43 UJ 0.41 U 0.2 U 0.2 U 0.44 UJ 0.43 UJ 0.41 U 0.2 U 0.42 UJ 0.41 UJ 0.42 UJ 0.42 U
HMX -- -- 100 100 0.21 UJ 0.21 U 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.21 U 0.2 U 0.21 UJ 0.2 U 0.21 U 0.21 U
Nitrobenzene 0.521 -- 0.14 0.521 0.21 UJ 0.21 U 0.46 0.2 U 3 U 0.22 UJ 0.21 U 0.27 J 0.2 U 0.21 UJ 0.2 UJ 0.21 U 0.24 J
RDX 0.774 -- 0.7 0.774 0.12 UJ 0.13 U 0.12 U 0.2 U 0.2 U 0.13 UJ 0.13 U 0.12 U 0.2 U 0.13 UJ 0.12 UJ 0.13 U 0.12 U
Tetryl -- -- 3.9 3.9 0.21 UJ 0.21 UJ 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 UJ 0.21 U 0.2 U 0.21 UJ 0.2 UJ 0.21 UJ 0.21 U

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA 0.1 U 0.094 U 0.3 U 0.3 U 0.1 U 0.095 U 0.095 U 0.29 U 0.074 J 0.095 U 0.1 UJ 0.095 UJ
Delta-BHC -- -- -- -- 0.04 U 0.027 U 0.04 U 0.02 U 0.02 U 0.042 U 0.023 U 0.04 U 0.019 U 0.041 U 0.04 U 0.025 U 0.04 U
Endosulfan I -- -- -- -- 0.022 U 0.025 U 0.022 U 0.02 U 0.02 U 0.023 U 0.021 U 0.022 U 0.019 U 0.023 U 0.022 U 0.023 U 0.022 U
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Well Number LL1mw-088 LL1mw-089 LL1mw-089 LL1MW-089 LL1MW-089-DUP LL1mw-089 FWGmw-019 FWGmw-019 FWGMW-019 FWGmw-019 FWGmw-019-D FWGmw-022 FWGmw-022
Sample Date 12/2/2017 1/12/2017 4/25/2017 8/3/2017 8/3/2017 12/7/2017 1/11/2017 4/25/2017 8/1/2017 12/5/2017 12/5/2017 1/11/2017 4/25/2017

RVAAP Area
Screening Criteria

Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Upper Sharon Upper Sharon Upper Sharon
Dup

LL1mw-089 Upper Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Upper Sharon Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 140 J 71 J 63 J 150 U 150 U 300 U 24 J 70 U 150 U 70 U 70 U 510 J 100 J
Antimony -- 6 0.78 0.78 1 U 6 U 1 U 9 U 9 U 1 U 6 U 6 U 9 U 0.97 J 0.67 J 7.5 6 U
Arsenic -- 10 0.052 0.052 31 1 U 0.73 J 8 U 8 U 0.78 J 13 16 15 D 12 13 17 44
Barium -- 2000 380 380 39 J 6.6 J 1 J 1.8 U 5.3 D 0.47 J 41 J 41 41 D 37 37 72 J 58
Beryllium -- 4 2.5 2.5 0.3 U 0.3 U 0.3 U 4.5 U 4.5 U 0.3 U 0.3 UJ 0.3 U 4.5 U 0.3 U 0.3 U 0.3 UJ 0.3 U
Cadmium -- 5 0.92 0.92 1 U 1 U 1 U 4.5 U 4.5 U 1 U 1 UJ 1 U 4.5 U 1 U 1 U 1 UJ 1 U
Calcium -- -- -- -- 83000 4000 3800 3800 D B 3800 D B 3500 98000 100000 J 97000 D B J 89000 93000 110000 J 85000
Chromium -- 100 -- 1.8 U 1.8 U 1.8 U 7.4 J D 8 U 1.8 U 1.8 U 1.8 U 8 U 1.8 U 1.8 U 1.8 J 1.8 U
Chromium, hexavalent -- -- 0.035 0.035 NA NA 4 U 20 U 20 U 20 U 20 U 4 U NA 20 U 20 U NA 4 U
Cobalt -- -- 0.6 0.6 0.16 J 1.3 1.1 1.8 U 1.8 U 0.69 J 7.5 4.8 3 D 1.8 1.8 21 1.3
Copper -- 1300 80 80 1.8 U 1.5 J 1.8 U 0.5 J D 0.41 J D 1.8 U 1.8 U 1.8 U 0.44 J D 1.8 U 1.8 U 0.73 J 1.8 U
Iron -- -- 1400 1400 1700 85 U 85 U 90 U 90 U 85 U 500 520 510 560 570 3400 J 1200
Lead -- 15 15 15 0.7 U 0.7 U 0.7 U 2 U 2 U 0.7 U 0.7 U 0.7 U 2 U 0.7 U 0.7 U 0.9 J 0.7 U
Magnesium -- -- -- -- 38000 5000 4600 4800 D 4900 D 4700 31000 28000 30000 D J 29000 30000 33000 25000
Manganese -- -- 43 43 49 J 56 48 46 D 43 D 43 J 220 J 140 100 D 100 100 890 J 430
Nickel -- -- 39 39 1 U 6.6 7 11 D 6.5 D 6 33 17 10 D 6.1 6.8 150 11
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 3700 950 J 680 J 1100 D NA 760 J 2900 J 2400 J 2200 D 2200 J 2200 J 3700 2400 J
Selenium -- 50 10 10 2 U 2 U 2 U 4 U 4 U 2 U 2 U 2 U 4 U 2 U 2 U 0.89 J 2 U
Sodium -- -- -- -- 27000 2000 J 5000 U 2000 D 2100 D 5000 U 19000 16000 15000 D 15000 16000 14000 12000
Thallium -- 2 0.02 0.02 0.2 U 1 U 0.16 J 15 U 15 U 0.15 J 0.2 U 0.059 J 15 U 0.2 U 0.2 U 1 U 0.2 U
Total Cyanide -- 200 0.15 0.15 NA 2.1 J 5 U 5 U 5 U 10 U 5.1 J 10 U 3.5 J 5 U 5 U 2.5 J 5 U
Vanadium -- -- 8.6 8.6 2 U 2 U 2 U 8 U 8 U 2 UJ 2 U 2 U 8 U 2 U 2 U 0.5 J 2 U
Zinc -- -- 600 600 8 U 8.9 J 8.9 J 11 J 11 J 8.7 J 3.4 J 2.6 J 18 U 8 U 8 U 2.6 J 8 U
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- 290000 NA NA NA NA 7300 NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 NA NA 0.01 J 0.01 U 0.01 U 0.016 J NA 0.01 U 0.01 U 0.01 U 0.01 U NA 0.1 U

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number FWGMW-022 FWGmw-022 LL10mw-003 LL10mw-003 LL10mw-005 LL10mw-005 LL11mw-005 LL11mw-005 FWGmw-018 FWGMW-018 FWGmw-018 FWGmw-020 FWGMW-020
Sample Date 8/1/2017 12/5/2017 4/19/2017 12/5/2017 4/28/2017 12/4/2017 4/26/2017 12/4/2017 4/26/2017 8/8/2017 12/2/2017 4/26/2017 8/8/2017

Screening Criteria
RVAAP Area Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 11 Load Line 11 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Homewood Homewood Homewood Homewood Unconsolidated Unconsolidated Basal Sharon Basal Sharon Basal Sharon Upper Sharon Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 7.05 7.74 6.56 6.70 6.64 6.98 6.01 4.60 7.07 7.24 7.49 7.30 7.08
Turbidity (NTU) -- -- -- 1.2 1 1.11 0 1.59 9.8 1.36 1.8 0.34 0 0 0.4 8.3

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 0.25 U 0.4 UJ 0.4 U 0.4 U 0.4 U 0.4 U NA NA 0.4 U 0.25 U 0.4 UJ 0.4 U 0.25 U
1,1-Dichloroethane -- -- 2.8 2.8 0.25 U 0.8 UJ 0.8 U 0.8 U 0.8 U 0.8 U NA NA 0.8 U 0.25 U 0.8 UJ 0.8 U 0.25 U
1,1-Dichloroethene -- 7 28 7 0.25 U 0.8 UJ 0.8 U 0.8 U 0.8 U 0.8 U NA NA 0.8 U 0.25 U 0.8 UJ 0.8 U 0.25 U
2-Hexanone -- -- 3.8 3.8 0.5 U 4 UJ 4 U 4 U 4 U 4 U NA NA 4 U 0.5 U Q 4 UJ 4 U 0.5 U
Acetone -- -- 1400 1400 1 U 6.4 UJ 10 U 6.4 U 10 J 6.4 U NA NA 6.4 U 1 U 6.4 UJ 6.4 U 2
Benzene 5 5 0.46 5 0.25 U 0.4 UJ 0.4 U 0.4 U 0.17 J 0.4 U NA NA 0.4 U 0.25 U 0.4 UJ 0.4 U 0.25 U
Carbon tetrachloride 5 5 0.46 5 0.25 U 0.4 UJ 4.1 8.1 0.4 U 0.4 U NA NA 0.4 U 0.25 U 0.4 UJ 0.4 U 0.25 U
Chloroform 0.207 -- 0.22 0.207 0.25 U 0.4 UJ 0.49 J 0.67 J 0.4 U 0.4 U NA NA 0.4 U 0.25 U 0.4 UJ 0.4 U 0.25 U
Ethylbenzene -- 700 1.5 1.5 0.25 U 0.4 UJ 0.4 U 0.4 U 0.4 U 0.4 U NA NA 0.4 J 0.28 J Q 0.4 UJ 0.4 U 0.25 U
Methylene Chloride 5.34 5 11 5.34 0.5 U 0.8 UJ 0.8 U 0.8 U 0.8 U 0.8 U NA NA 0.8 U 0.5 U 0.8 UJ 0.8 U 0.5 U
Toluene -- 1000 110 110 0.25 U 0.4 UJ 0.4 U 0.4 U 0.4 U 0.4 U NA NA 0.4 U 0.25 U Q 0.4 UJ 0.4 U 0.25 U
Xylene (Total) -- 10000 19 19 0.5 U 0.8 UJ 0.8 U 0.8 U 0.8 U 0.8 U NA NA 0.77 J 0.5 U Q 0.8 UJ 0.8 U 0.5 U

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 3.1 U Q 1.9 U 4.2 U 2 U 4.3 U 2 U NA NA 4.4 U 3 U Q 1.9 U 4.3 U 2.9 U Q
Acenaphthene -- -- 53 53 3.1 U 0.04 U NR NR 0.04 U 0.04 U NA NA 0.041 U 3 U 0.04 U 0.042 UJ 2.9 U
Acenaphthylene -- -- -- -- 3.1 U 0.04 U NR NR 0.04 U 0.04 U NA NA 0.041 U 3 U 0.04 U 0.042 UJ 2.9 U
Benz(a)anthracene 0.004 -- 0.03 0.004 3.1 U 0.1 U NR NR 0.012 U 0.0095 U NA NA 0.012 U 3 U 0.012 U 0.013 U 2.9 U
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 3.1 U 0.012 U NR NR 0.012 U 0.012 U NA NA 0.012 U 3 U 0.012 U 0.013 U 2.9 U
Benzyl alcohol -- -- 200 200 3.1 U Q 0.95 U J NR NR 0.48 U 1 U NA NA 2.3 J 3 U 0.95 U 0.49 U 2.9 U
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 3.1 U 4.2 U 1.9 U 4.4 U 1.9 U 4.4 U NA NA 2 U 3 U 4.2 U 2 U 2.9 U
Chrysene -- -- 25 25 3.1 U 0.1 U NR NR 0.012 U 0.0047 Y NA NA 0.012 U 3 U 0.012 U 0.013 U 2.9 U
Fluoranthene -- -- 80 80 3.1 U 0.1 U NR NR 0.012 U 0.013 U NA NA 0.012 U 3 U 0.012 U 0.013 UJ 2.9 U
Fluorene -- -- 29 29 3.1 U 0.04 U NR NR 0.04 U 0.04 U NA NA 0.041 U 3 U 0.04 U 0.042 UJ 2.9 U
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 3.1 U 0.04 U NR NR 0.04 U 0.04 U NA NA 0.041 U 3 U 0.04 U 0.042 U 2.9 U
Naphthalene -- -- 0.17 0.17 3.1 U 0.016 J NR NR 0.012 U 0.021 J NA NA 0.064 J 3 U 0.025 J 0.013 U 2.9 U
Nitrobenzene 0.521 -- 0.14 0.521 3.1 U 0.95 U 2.2 J 0.99 U 1.9 U 1 U NA NA 2 U 3 U 0.95 U 2 U 2.9 U
Phenanthrene -- -- -- -- 3.1 U 0.1 U NR NR 0.02 U 0.011 U NA NA 0.02 U 3 U 0.02 U 0.021 UJ 2.9 U
Pyrene -- -- 12 12 3.1 U 0.1 U NR NR 0.02 U 0.0098 U NA NA 0.02 U 3 U 0.02 U 0.021 UJ 2.9 U

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.2 U 0.44 UJ NA NA NA NA NA NA 0.42 U 0.2 U 0.41 UJ 0.43 U 0.2 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.2 U 0.22 UJ NA NA NA NA NA NA 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.2 U 0.22 UJ NA NA NA NA NA NA 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.2 U 0.22 UJ NA NA NA NA NA NA 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.2 U 0.13 UJ NA NA NA NA NA NA 0.13 U 0.2 U 0.12 UJ 0.13 U 0.2 U
3-Nitrotoluene -- -- 0.17 0.17 0.2 U 0.22 UJ NA NA NA NA NA NA 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.2 U 0.13 UJ NA NA NA NA NA NA 0.13 U 0.2 U 0.12 UJ 0.13 U 0.2 U
4-Nitrotoluene 5.01 -- 4.3 5.01 0.2 U 0.44 UJ NA NA NA NA NA NA 0.42 U 0.2 U 0.41 UJ 0.43 U 0.2 U
HMX -- -- 100 100 0.2 U 0.22 U NA NA NA NA NA NA 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U
Nitrobenzene 0.521 -- 0.14 0.521 0.2 U 0.22 UJ NA NA NA NA NA NA 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U
RDX 0.774 -- 0.7 0.774 0.2 U 0.13 UJ NA NA NA NA NA NA 0.13 U 0.2 U 0.12 UJ 0.13 U 0.2 U
Tetryl -- -- 3.9 3.9 0.2 U 0.22 UJ NA NA NA NA NA NA 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 0.29 U 0.044 J NA NA NA NA NA NA 0.097 U 0.29 U 0.18 0.096 U 0.29 U
Delta-BHC -- -- -- -- 0.019 U 0.042 UJ NA NA NA NA NA NA 0.041 U 0.02 U 0.043 U 0.04 U 0.02 U
Endosulfan I -- -- -- -- 0.019 U 0.023 UJ NA NA NA NA NA NA 0.022 U 0.02 U 0.024 U 0.022 U 0.02 U
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Well Number FWGMW-022 FWGmw-022 LL10mw-003 LL10mw-003 LL10mw-005 LL10mw-005 LL11mw-005 LL11mw-005 FWGmw-018 FWGMW-018 FWGmw-018 FWGmw-020 FWGMW-020
Sample Date 8/1/2017 12/5/2017 4/19/2017 12/5/2017 4/28/2017 12/4/2017 4/26/2017 12/4/2017 4/26/2017 8/8/2017 12/2/2017 4/26/2017 8/8/2017

RVAAP Area
Screening Criteria

Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 11 Load Line 11 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Homewood Homewood Homewood Homewood Unconsolidated Unconsolidated Basal Sharon Basal Sharon Basal Sharon Upper Sharon Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 390 27 J 70 U 24 J 69 J 20 J NA NA 70 U 150 U 70 U 70 U 51 J
Antimony -- 6 0.78 0.78 9 U 1.8 J 1 U 1 U 1 U 1 U NA NA 0.67 J 9 U 1 U 0.57 J 9 U
Arsenic -- 10 0.052 0.052 59 D 46 J 1 U 1 UJ 1 U 1 U NA NA 32 30 D 28 26 130 D
Barium -- 2000 380 380 58 D 55 3 2.2 J 29 J 5.5 NA NA 61 J 70 D 69 J 84 J 88 D
Beryllium -- 4 2.5 2.5 4.5 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U NA NA 0.3 U 4.5 U 0.3 U 1 U 4.5 U
Cadmium -- 5 0.92 0.92 4.5 U 1 U 1 U 1 U 0.79 J 1 U NA NA 1 U 4.5 U 1 U 1 U 4.5 U
Calcium -- -- -- -- 91000 D B 84000 J 63000 51000 64000 57000 NA NA 86000 95000 D 90000 98000 100000 D
Chromium -- 100 -- 8 U 1.8 UJ 1.8 U 1.8 UJ 1.8 U 1.8 U NA NA 1.8 U 5.2 J D 1.8 U 1.8 U 8 U
Chromium, hexavalent -- -- 0.035 0.035 20 U 20 U NA NA NA NA NA NA 4 U 20 U 20 U 4 U 20 U
Cobalt -- -- 0.6 0.6 2.4 D 1.7 UJ 0.2 U 0.2 UJ 0.39 J 0.2 U NA NA 2.1 1.6 J D 1.9 4.7 3.3 D
Copper -- 1300 80 80 0.41 J D 1.8 U 1.8 U 1.8 U 0.57 J 1.8 U NA NA 1.8 U 0.8 U 1.8 U 1.8 U 0.74 J D
Iron -- -- 1400 1400 1000 610 25 J 100 U 140 J 33 U NA NA 540 J 340 490 720 J 2800
Lead -- 15 15 15 2 U 3 U 0.7 U 0.7 U 0.7 U 0.7 U NA NA 0.7 U 3.2 J 0.7 U 0.7 U 2 U
Magnesium -- -- -- -- 28000 D 27000 18000 15000 14000 14000 NA NA 23000 30000 D 26000 31000 35000 D
Manganese -- -- 43 43 320 D 280 J 3.5 3.5 U 11000 1900 NA NA 360 280 D 270 J 130 110 D
Nickel -- -- 39 39 18 D 12 1 U 1 U 15 2.5 J NA NA 1.8 J 5.4 D 2.6 J 6.7 5.2 D
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 2300 D 2100 J 940 U 720 J 3000 U 770 J NA NA 3000 U 2500 D 3000 U 4100 4300 D
Selenium -- 50 10 10 4 U 2 U 2 U 2 U 2 U 2 U NA NA 2 U 4 U 2 U 2 U 4 U
Sodium -- -- -- -- 11000 D 11000 7000 7700 5000 U 3500 J NA NA 20000 J 22000 Q D 17000 16000 J 16000 Q D
Thallium -- 2 0.02 0.02 15 U 0.2 U 0.2 U 0.2 U 0.084 J 0.052 J NA NA 0.2 U 15 U 0.2 U 0.2 U 15 U
Total Cyanide -- 200 0.15 0.15 5 U 2 J NA NA NA NA 5 U 5 U 5 U 5 U 10 U 5 U 3.6 J
Vanadium -- -- 8.6 8.6 8 U 2 U 2 U 2 U 2 U 2 U NA NA 2 U 8 U 2 U 2 U 8 U
Zinc -- -- 600 600 18 U 8 U 6.1 J 8 U 6.2 J 8 U NA NA 2.2 J 18 U 8 U 8 U 18 U
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA 10 U 4 J NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 0.01 U 0.01 U NA NA NA NA NA NA 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number FWGmw-020 LL12mw-183 LL12mw-183 LL12mw-185 LL12mw-505 LL12mw-185 LL12mw-187 LL12mw-187 LL12mw-189 LL12mw-242 LL12mw-242 LL12mw-242-D LL12mw-245
Sample Date 12/2/2017 4/19/2017 12/6/2017 4/25/2017 4/25/2017 12/6/2017 4/25/2017 12/6/2017 4/28/2017 4/25/2017 12/6/2017 12/6/2017 4/25/2017

Screening Criteria
RVAAP Area Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Unconsolidated
DUP

LL12mw-185 Unconsolidated Unconsolidated Unconsolidated Upper Sharon* Unconsolidated Unconsolidated Unconsolidated Unconsolidated
Field Measurements

pH (s.u.) -- -- -- 7.76 7.12 7.37 6.44 6.44 6.35 6.28 6.11 6.47 7.61 7.53 7.53 6.90
Turbidity (NTU) -- -- -- 2.2 2.1 9.9 2.7 2.7 4.5 0.89 2.3 8.33 '1000' 225 225 2.37

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 4 U NA NA NA NA NA NA NA NA NA NA NA NA
Acetone -- -- 1400 1400 6.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 5 5 0.46 5 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA
Toluene -- 1000 110 110 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 2 U NR NR NA NA NA NR NR NR NR NR NA NR
Acenaphthene -- -- 53 53 0.042 U 0.041 U 0.042 U NA NA NA NR NR 0.046 UJ NR NR NA NR
Acenaphthylene -- -- -- -- 0.042 U 0.041 U 0.042 U NA NA NA NR NR 0.046 UJ NR NR NA NR
Benz(a)anthracene 0.004 -- 0.03 0.004 0.013 U 0.012 U 0.0099 J NA NA NA NR NR 0.014 UJ NR NR NA NR
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 0.013 U 0.012 U 0.012 U NA NA NA NR NR 0.014 UJ NR NR NA NR
Benzyl alcohol -- -- 200 200 1 U NR NR NA NA NA NR NR NR NR NR NA NR
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 4.4 U NR NR NA NA NA 2 U 4.3 U NR 2 U 4.2 U J1 NA 2 U
Chrysene -- -- 25 25 0.013 U 0.012 U 0.0054 J NA NA NA NR NR 0.014 UJ NR NR NA NR
Fluoranthene -- -- 80 80 0.1 U 0.012 U 0.013 J NA NA NA NR NR 0.014 UJ NR NR NA NR
Fluorene -- -- 29 29 0.042 U 0.041 U 0.042 U NA NA NA NR NR 0.046 UJ NR NR NA NR
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 0.042 U 0.041 U 0.042 U NA NA NA NR NR 0.046 UJ NR NR NA NR
Naphthalene -- -- 0.17 0.17 0.018 J 0.085 J 0.032 J NA NA NA NR NR 0.018 J NR NR NA NR
Nitrobenzene 0.521 -- 0.14 0.521 1 U NR NR NA NA NA NR NR NR NR NR NA NR
Phenanthrene -- -- -- -- 0.021 U 0.021 U 0.013 J NA NA NA NR NR 0.023 UJ NR NR NA NR
Pyrene -- -- 12 12 0.021 U 0.021 U 0.01 J NA NA NA NR NR 0.023 UJ NR NR NA NR

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.41 UJ NA NA NA NA NA NA NA 0.48 U 0.42 U 0.44 U Q J1 NA 0.41 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.21 UJ NA NA NA NA NA NA NA 0.24 U 0.21 U 0.22 U Q J1 NA 0.2 U
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.21 UJ NA NA NA NA NA NA NA 0.24 U 0.21 U 0.22 U Q J1 NA 0.2 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.21 UJ NA NA NA NA NA NA NA 0.24 U 0.21 U 0.22 U Q J1 NA 0.2 U
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.12 UJ NA NA NA NA NA NA NA 0.15 U 0.13 U 0.13 U Q J1 NA 0.12 U
3-Nitrotoluene -- -- 0.17 0.17 0.21 UJ NA NA NA NA NA NA NA 0.24 U 0.21 U 0.22 U Q J1 NA 0.2 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.12 UJ NA NA NA NA NA NA NA 0.15 U 0.13 U 0.13 U Q J1 NA 0.12 U
4-Nitrotoluene 5.01 -- 4.3 5.01 0.41 UJ NA NA NA NA NA NA NA 0.48 U 0.42 U 0.44 U Q J1 NA 0.41 U
HMX -- -- 100 100 0.21 UJ NA NA NA NA NA NA NA 0.24 U 0.21 U 0.22 U Q J1 NA 0.2 U
Nitrobenzene 0.521 -- 0.14 0.521 0.21 UJ NA NA NA NA NA NA NA 0.12 J 0.19 J 0.22 U Q J1 NA 0.2 U
RDX 0.774 -- 0.7 0.774 0.12 UJ NA NA NA NA NA NA NA 0.15 U 0.13 U 0.13 U Q J1 NA 0.12 U
Tetryl -- -- 3.9 3.9 0.21 UJ NA NA NA NA NA NA NA 0.24 U 0.21 U 0.22 U Q J1 NA 0.2 U

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA 130000 NA 120000 D 1600000 1700000 D NA 97 J 100 U 100 U 140 J
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 0.095 U NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC -- -- -- -- 0.04 U NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I -- -- -- -- 0.022 U NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number FWGmw-020 LL12mw-183 LL12mw-183 LL12mw-185 LL12mw-505 LL12mw-185 LL12mw-187 LL12mw-187 LL12mw-189 LL12mw-242 LL12mw-242 LL12mw-242-D LL12mw-245
Sample Date 12/2/2017 4/19/2017 12/6/2017 4/25/2017 4/25/2017 12/6/2017 4/25/2017 12/6/2017 4/28/2017 4/25/2017 12/6/2017 12/6/2017 4/25/2017

RVAAP Area
Screening Criteria

Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Unconsolidated
DUP

LL12mw-185 Unconsolidated Unconsolidated Unconsolidated Upper Sharon* Unconsolidated Unconsolidated Unconsolidated Unconsolidated
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 70 U NA NA NA 190 J NA 70 U 30 J NA 15000 2400 J1 NA 70 U
Antimony -- 6 0.78 0.78 1 U NA NA NA 6 U NA 1 U 1 U NA 1 U 1 U J1 NA 6 U
Arsenic -- 10 0.052 0.052 30 NA NA 0.53 J 0.54 J 0.49 J 0.49 J 0.5 J NA 39 21 NA 2.1 J
Barium -- 2000 380 380 84 J NA NA NA 47 NA 260 290 NA 110 31 NA 26
Beryllium -- 4 2.5 2.5 0.3 U NA NA NA 1 U NA 0.3 U 0.3 U NA 0.9 J 0.083 J NA 0.3 U
Cadmium -- 5 0.92 0.92 1 U NA NA NA 0.38 J NA 1 U 1 U NA 1 U 1 U NA 1 U
Calcium -- -- -- -- 100000 NA NA NA 580000 NA 1000000 1100000 NA 80000 64000 NA 140000
Chromium -- 100 -- 1.8 U NA NA NA 1.8 U NA 1.8 U 1.8 U NA 26 2.5 J NA 1.8 U
Chromium, hexavalent -- -- 0.035 0.035 20 U NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- 0.6 0.6 3 NA NA NA 2.2 NA 11 11 NA 14 1.6 NA 0.56 J
Copper -- 1300 80 80 1.8 U NA NA NA 1.7 J NA 0.77 J 0.63 J NA 24 2.2 NA 0.77 J
Iron -- -- 1400 1400 880 NA NA NA 100 NA 23 J 72 J NA 35000 4000 J1 NA 260
Lead -- 15 15 15 0.7 U NA NA NA 3 U NA 0.7 U 0.18 J NA 12 1.2 J NA 0.7 U
Magnesium -- -- -- -- 34000 NA NA NA 230000 NA 290000 340000 NA 50000 38000 NA 65000
Manganese -- -- 43 43 90 J NA NA NA 1200 NA 2700 2900 NA 490 140 NA 39
Nickel -- -- 39 39 3.4 NA NA NA 5.8 NA 15 16 NA 34 3.1 NA 1.5 J
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 4600 NA NA NA 7800 NA 57000 61000 NA 5200 2800 J NA 3300
Selenium -- 50 10 10 2 U NA NA NA 2 U NA 2 U 2 U NA 2 U 2 U NA 2 U
Sodium -- -- -- -- 15000 NA NA NA 66000 NA 47000 40000 NA 26000 20000 NA 26000
Thallium -- 2 0.02 0.02 0.2 U NA NA NA 1 U NA 0.71 J 0.74 J NA 0.27 J 0.058 J NA 0.2 U
Total Cyanide -- 200 0.15 0.15 5 U 3.4 J 2.2 J 5 UJ 5 U 7.7 J NA NA 5 U NA NA NA NA
Vanadium -- -- 8.6 8.6 2 U NA NA NA 2 U NA 2 U 2 U NA 30 3.3 J NA 2 U
Zinc -- -- 600 600 8 U NA NA NA 6.7 J NA 6 J 5.2 J NA 80 7.5 J NA 3.2 J
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 0.01 U NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA 2700 70 U J1 NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA 1 U 1 U NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA 20 19 NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA 51 22 J1 NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA 1 U 0.3 U NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA 1 U 1 U NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA 70000 61000 J1 NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA 6 J 1.8 U NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA 2.5 0.42 J NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA 4 1.8 U NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA 5500 540 J1 NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA 3 U 0.7 U NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA 42000 40000 NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA 130 88 NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA 5.7 1 U NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA 2700 J 1700 J NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA 2 U 2 U NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA 25000 20000 NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA 1 U 0.2 U NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA 7.3 2 U NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA 15 J 6 J NA NA
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Well Number LL12mw-245 LL12mw-245-D LL12mw-247 LL12mw-506 LL12mw-247 FWGmw-017 FWGMW-017 FWGMW-017-DUP FWGmw-017 FWGmw-024 FWGMW-024 FWGmw-024 LL2mw-059
Sample Date 12/6/2017 12/6/2017 4/25/2017 4/25/2017 12/6/2017 4/28/2017 8/9/2017 8/9/2017 12/2/2017 4/28/2017 8/9/2017 12/2/2017 4/28/2017

RVAAP Area
Screening Criteria

Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated
DUP

LL12mw-247 Unconsolidated Basal Sharon Basal Sharon
Dup

FWGmw-017 Basal Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 6.83 6.83 6.98 6.98 7.34 7.16 7.27 7.27 8.27 7.05 7.08 7.24 6.40
Turbidity (NTU) -- -- -- 3.1 3.1 7.38 7.38 337 0.1 0 0 0.1 7.09 2 9.9 0.9

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA NA NA NA 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U NA
1,1-Dichloroethane -- -- 2.8 2.8 NA NA NA NA NA 0.8 U 0.25 U 0.25 U 0.8 U 0.8 U 0.25 U 0.8 U NA
1,1-Dichloroethene -- 7 28 7 NA NA NA NA NA 0.8 U 0.25 U 0.25 U 0.8 U 0.8 U 0.25 U 0.8 U NA
2-Hexanone -- -- 3.8 3.8 NA NA NA NA NA 4 U 0.5 U 0.5 U 4 U 4 U 0.5 U 4 U NA
Acetone -- -- 1400 1400 NA NA NA NA NA 6.4 U 2 1 U 2 J 6.4 U 1 U 6.4 U NA
Benzene 5 5 0.46 5 NA NA NA NA NA 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U NA
Carbon tetrachloride 5 5 0.46 5 NA NA NA NA NA 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U NA
Chloroform 0.207 -- 0.22 0.207 NA NA NA NA NA 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U NA
Ethylbenzene -- 700 1.5 1.5 NA NA NA NA NA 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U NA
Methylene Chloride 5.34 5 11 5.34 NA NA NA NA NA 0.8 U 0.5 U 0.5 U 0.8 U 0.8 U 0.5 U 0.8 U NA
Toluene -- 1000 110 110 NA NA NA NA NA 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U NA
Xylene (Total) -- 10000 19 19 NA NA NA NA NA 0.8 U 0.5 U 0.5 U 0.8 U 0.8 U 0.5 U 0.8 U NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NR NR NR NA NR 4.3 U 2.9 U Q 2.9 U Q 2 U 4.3 U 2.9 U Q NR NR
Acenaphthene -- -- 53 53 NR NR NR NA NR 0.04 UJ 2.9 U 2.9 U 0.04 U 0.04 U 2.9 U 0.041 U NR
Acenaphthylene -- -- -- -- NR NR NR NA NR 0.04 UJ 2.9 U 2.9 U 0.04 U 0.04 U 2.9 U 0.041 U NR
Benz(a)anthracene 0.004 -- 0.03 0.004 NR NR NR NA NR 0.012 U 2.9 U 2.9 U 0.012 U 0.012 U 2.9 U 0.012 U NR
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NR NR NR NA NR 0.012 U 2.9 U 2.9 U 0.012 U 0.012 U 2.9 U 0.012 U NR
Benzyl alcohol -- -- 200 200 NR NR NR NA NR 0.49 U 2.9 U 2.9 U 1 U 0.49 U 2.9 U NR NR
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 4.5 U 4.3 U 2 U NA 4.4 U 1.9 U 2.9 U 2.9 U 4.4 U 2 U 2.9 U 4.3 U 2 U
Chrysene -- -- 25 25 NR NR NR NA NR 0.012 U 2.9 U 2.9 U 0.012 U 0.012 U 2.9 U 0.012 U NR
Fluoranthene -- -- 80 80 NR NR NR NA NR 0.012 UJ 2.9 U 2.9 U 0.012 U 0.012 U 2.9 U 0.1 U NR
Fluorene -- -- 29 29 NR NR NR NA NR 0.04 UJ 2.9 U 2.9 U 0.04 U 0.04 U 2.9 U 0.041 U NR
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NR NR NR NA NR 0.04 U 2.9 U 2.9 U 0.04 U 0.04 U 2.9 U 0.041 U NR
Naphthalene -- -- 0.17 0.17 NR NR NR NA NR 0.024 J 2.9 U 2.9 U 0.023 J 0.035 J 2.9 U 0.026 J NR
Nitrobenzene 0.521 -- 0.14 0.521 NR NR NR NA NR 1.9 U 2.9 U 2.9 U 1 U 2 U 2.9 U NR NR
Phenanthrene -- -- -- -- NR NR NR NA NR 0.02 UJ 2.9 U 2.9 U 0.02 U 0.02 U 2.9 U 0.021 U NR
Pyrene -- -- 12 12 NR NR NR NA NR 0.02 UJ 2.9 U 2.9 U 0.02 U 0.02 U 2.9 U 0.021 U NR

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.42 U Q 0.43 U Q 0.41 U 0.41 U 0.44 U Q 0.43 U 0.2 U 0.2 U 0.44 UJ 0.43 U 0.2 U 0.43 UJ 1.7 
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.21 U Q 0.21 U Q 0.21 U 0.2 U 0.22 U Q 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.2 U 0.22 UJ 0.2 J
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.21 U Q 0.21 U Q 0.21 U 0.2 U 0.22 U Q 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.2 U 0.22 UJ 0.22 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.21 U Q 0.21 U Q 0.21 U 0.2 U 0.22 U Q 0.21 U 0.2 U 2.9 U Q 0.22 UJ 0.21 U 0.2 U 0.22 UJ 0.47 
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 U Q 0.13 U Q 0.12 U 0.12 U 0.13 U Q 0.13 U 0.2 U 0.2 U 0.13 UJ 0.13 U 0.2 U 0.13 UJ 0.56 
3-Nitrotoluene -- -- 0.17 0.17 0.21 U Q 0.21 U Q 0.21 U 0.2 U 0.22 U Q 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.2 U 0.22 UJ 0.22 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 U Q 0.13 U Q 0.12 U 0.12 U 0.13 U Q 0.13 U 0.2 U 0.2 U 0.13 UJ 0.13 U 0.2 U 0.13 UJ 0.45 
4-Nitrotoluene 5.01 -- 4.3 5.01 0.42 U Q 0.43 U Q 0.41 U 0.41 U 0.44 U Q 0.43 U 0.2 U 0.2 U 0.44 UJ 0.43 U 0.2 U 0.43 UJ 0.43 U
HMX -- -- 100 100 0.21 U Q 0.21 U Q 0.21 U 0.2 U 0.22 U Q 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.2 U 0.22 UJ 0.22 U
Nitrobenzene 0.521 -- 0.14 0.521 0.21 U Q 0.21 U Q 0.13 J 0.14 J 0.22 U Q 0.21 U 0.2 U 2.9 U 0.22 UJ 0.17 J 0.2 U 0.22 UJ 0.22 U
RDX 0.774 -- 0.7 0.774 0.13 U Q 0.13 U Q 0.12 U 0.12 U 0.13 U Q 0.13 U 0.2 U 0.2 U 0.13 UJ 0.13 U 0.2 U 0.13 UJ 0.13 U
Tetryl -- -- 3.9 3.9 0.21 U Q 0.21 U Q 0.21 U 0.2 U 0.22 U Q 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.2 U 0.22 UJ 3.1 

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 100 U 100 U 99 J NA 100 U NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA NA NA NA 0.099 U 0.29 U 0.29 U 0.095 U 0.096 U 0.31 U 0.096 U NA
Delta-BHC -- -- -- -- NA NA NA NA NA 0.041 U 0.02 U 0.019 U 0.04 U 0.04 U 0.02 U 0.041 U NA
Endosulfan I -- -- -- -- NA NA NA NA NA 0.022 U 0.02 U 0.019 U 0.022 U 0.022 U 0.02 U 0.023 U NA
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Well Number LL12mw-245 LL12mw-245-D LL12mw-247 LL12mw-506 LL12mw-247 FWGmw-017 FWGMW-017 FWGMW-017-DUP FWGmw-017 FWGmw-024 FWGMW-024 FWGmw-024 LL2mw-059
Sample Date 12/6/2017 12/6/2017 4/25/2017 4/25/2017 12/6/2017 4/28/2017 8/9/2017 8/9/2017 12/2/2017 4/28/2017 8/9/2017 12/2/2017 4/28/2017

RVAAP Area
Screening Criteria

Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated
DUP

LL12mw-247 Unconsolidated Basal Sharon Basal Sharon
Dup

FWGmw-017 Basal Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 680 490 300 NA 9000 70 U 62 J 150 U 70 U 18 J 97 J 70 U 18 J
Antimony -- 6 0.78 0.78 1 U 1 U 1 U NA 1 U 1 U 9 U 9 U 1 U 1 U 9 U 1 U 1 U
Arsenic -- 10 0.052 0.052 2.4 J 3 J 7.3 NA 17 10 7.6 J D 8 J D 5.6 4.2 J 6.2 J D 3.9 J 0.39 J
Barium -- 2000 380 380 26 25 24 NA 74 130 J 130 D 130 D 130 J 8.7 J 8.2 D 6.5 J 4.3 J
Beryllium -- 4 2.5 2.5 0.3 U 0.3 U 0.3 U NA 0.76 J 0.3 U 4.5 U 4.5 U 0.3 U 0.3 U 4.5 U 0.3 U 0.3 U
Cadmium -- 5 0.92 0.92 1 U 1 U 1 U NA 1 U 1 U 4.5 U 4.5 U 1 U 1 U 4.5 U 1 U 1 U
Calcium -- -- -- -- 150000 150000 91000 NA 110000 69000 65000 D 66000 D 63000 71000 72000 D 70000 24000
Chromium -- 100 -- 1.1 J 1.1 J 1.8 U NA 14 1.8 U 8 U 8 U 1.8 U 1.8 U 8 U 1.8 U 1.8 U
Chromium, hexavalent -- -- 0.035 0.035 NA NA 4 U NA 100 U 4 UJ 20 U 20 U 20 U 4.6 J 20 U 20 U NA
Cobalt -- -- 0.6 0.6 2.2 1.9 0.61 J NA 13 0.62 J 1.8 U 1.8 U 0.39 J 0.85 J 1.8 U 0.91 J 1.1
Copper -- 1300 80 80 0.95 J 1.2 J 1.8 U NA 16 1.8 U 0.8 U 0.8 U 1.8 U 1.1 J 1.1 J D 1.8 U 1.8 U
Iron -- -- 1400 1400 1900 1600 1300 NA 27000 740 J 480 520 470 1700 J 2300 960 130 J
Lead -- 15 15 15 0.68 J 0.81 J 3 U NA 13 0.7 U 2 U 2 U 0.7 U 0.7 U 2 U 0.7 U 0.21 J
Magnesium -- -- -- -- 66000 66000 48000 NA 55000 26000 27000 D 26000 D 25000 20000 22000 D 21000 10000
Manganese -- -- 43 43 270 280 220 NA 780 340 320 D 320 D 310 J 330 290 D 260 J 85
Nickel -- -- 39 39 2.8 J 3 0.69 J NA 23 2.9 J 4 U 2.1 J D 1.7 J 2.6 J 2.6 J D 2.4 J 4.1
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 3900 3800 2200 J NA 4200 3000 U 1800 D NA 3000 U 3000 U 1000 D 3000 U 3000 U
Selenium -- 50 10 10 2 U 2 U 2 U NA 2 U 2 U 4 U 4 U 2 U 2 U 4 U 2 U 2 U
Sodium -- -- -- -- 26000 27000 23000 NA 24000 13000 J 14000 D 14000 D 13000 5500 J 5700 Q D 5000 5000 U
Thallium -- 2 0.02 0.02 0.2 U 0.2 U 0.2 U NA 0.22 J 0.2 U 15 U 15 U 0.2 U 0.2 U 15 U 0.2 U 0.054 J
Total Cyanide -- 200 0.15 0.15 NA NA 5 U 3.4 J 2.6 J J1 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA
Vanadium -- -- 8.6 8.6 1.1 J 0.85 J 2 U NA 17 2 U 8 U 8 U 2 U 2 U 8 U 2 U 2 U
Zinc -- -- 600 600 4.6 J 4.4 J 3.3 J NA 53 8 U 18 U 18 U 8 U 8 U 18 U 8 U 8 U
Cyanide, Free -- 200 0.15 0.15 NA NA 10 U 10 U 5 J NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA 70 U NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA 0.42 J NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA 6.5 NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA 24 NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA 0.3 U NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA 1 U NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA 78000 NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA 1.8 U NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA 0.33 J NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA 0.92 J NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA 280 NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA 0.23 J NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA 41000 NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA 150 NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA 1 U NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA 2100 J NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA 2 U NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA 20000 NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA 0.2 U NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA 2 U NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA 8 U NA NA NA NA NA NA NA NA
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Well Number LL2mw-059 LL2mw-264 LL2mw-264 LL2mw-264-D LL2mw-267 LL2mw-267 LL2mw-272 LL2mw-272 LL2MW-272 LL2mw-272 FWGmw-021 FWGmw-021 FWGMW-021
Sample Date 12/6/2017 4/27/2017 12/7/2017 12/7/2017 4/25/2017 12/7/2017 1/12/2017 4/27/2017 8/3/2017 12/7/2017 4/28/2017 5/3/2017 8/8/2017

Screening Criteria
RVAAP Area Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 3 Load Line 3 Load Line 3

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 6.39 6.76 7.24 7.24 6.05 6.59 6.61 6.27 6.47 6.52 6.10 6.12 6.03
Turbidity (NTU) -- -- -- 8.3 1.66 9.7 9.7 12.3 9.7 6.16 1.27 0 9.5 4.7 2.8 0

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA NA NA NA NA 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U NA 0.25 U
1,1-Dichloroethane -- -- 2.8 2.8 NA NA NA NA NA NA 0.8 U 0.8 U 0.25 U 0.8 U 0.8 U NA 0.25 U
1,1-Dichloroethene -- 7 28 7 NA NA NA NA NA NA 0.8 U 0.8 U 0.25 U 0.8 U 0.8 U NA 0.25 U
2-Hexanone -- -- 3.8 3.8 NA NA NA NA NA NA 4 U 4 U 0.5 U 4 U 4 U NA 0.5 U
Acetone -- -- 1400 1400 NA NA NA NA NA NA 6.4 U 6.4 U 2.2 6.4 U 6.4 U NA 1.9 J
Benzene 5 5 0.46 5 NA NA NA NA NA NA 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U NA 0.25 U
Carbon tetrachloride 5 5 0.46 5 NA NA NA NA NA NA 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U NA 0.25 U
Chloroform 0.207 -- 0.22 0.207 NA NA NA NA NA NA 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U NA 0.25 U
Ethylbenzene -- 700 1.5 1.5 NA NA NA NA NA NA 0.4 U 0.4 U 0.25 U 0.4 U 0.4 U NA 0.25 U
Methylene Chloride 5.34 5 11 5.34 NA NA NA NA NA NA 2.2 J 0.8 U 0.5 U 5 U 0.8 U NA 0.5 U
Toluene -- 1000 110 110 NA NA NA NA NA NA 0.4 U 0.2 J 0.25 U 0.4 U 0.4 U NA 0.25 U
Xylene (Total) -- 10000 19 19 NA NA NA NA NA NA 0.8 U 0.8 U 0.5 U 0.8 U 0.8 U NA 0.5 U

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NR NA NA NA NR NR NR 4.3 U 2.9 U 2 U 4.3 U NA 3 U Q
Acenaphthene -- -- 53 53 NR NA NA NA NR NR 0.041 U 0.041 U 2.9 U 0.018 J 0.04 U NA 3 U
Acenaphthylene -- -- -- -- NR NA NA NA NR NR 0.041 U 0.041 U 2.9 U 0.0056 J 0.04 U NA 3 U
Benz(a)anthracene 0.004 -- 0.03 0.004 NR NA NA NA NR NR 0.012 U 0.012 U 2.9 U 0.1 U 0.012 U NA 3 U
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NR NA NA NA NR NR 0.012 U 0.012 U 2.9 U 0.1 U 0.012 U NA 3 U
Benzyl alcohol -- -- 200 200 NR NA NA NA NR NR 0.53 U 0.49 U 2.9 U Q 1 U 0.49 U NA 3 U
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 4.6 U NA NA NA 1.9 U 4.6 U 2.1 U 2 U 2.9 U 4.4 U 2 U NA 3 U
Chrysene -- -- 25 25 NR NA NA NA NR NR 0.012 U 0.012 U 2.9 U 0.1 U 0.012 U NA 3 U
Fluoranthene -- -- 80 80 NR NA NA NA NR NR 0.012 U 0.012 U 2.9 U 0.1 U 0.012 U NA 3 U
Fluorene -- -- 29 29 NR NA NA NA NR NR 0.041 U 0.041 U 2.9 U 0.017 J 0.04 U NA 3 U
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NR NA NA NA NR NR 0.041 U 0.041 U 2.9 U Q 0.041 U 0.04 U NA 3 U
Naphthalene -- -- 0.17 0.17 NR NA NA NA NR NR 0.012 U 0.026 J 2.9 U 0.013 J 0.012 U NA 3 U
Nitrobenzene 0.521 -- 0.14 0.521 NR NA NA NA NR NR NR 2 U 2.9 U 1 U 2 U NA 3 U
Phenanthrene -- -- -- -- NR NA NA NA NR NR 0.02 U 0.02 U 2.9 U 0.1 U 0.02 U NA 3 U
Pyrene -- -- 12 12 NR NA NA NA NR NR 0.02 U 0.02 U 2.9 U 0.1 U 0.02 U NA 3 U

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 1.8 J NA NA NA 0.42 U 0.46 UJ 0.44 U 0.43 U 0.2 U 0.43 R 0.42 U NA 0.2 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.22 UJ NA NA NA 0.21 U 0.23 UJ 0.22 U 0.21 U 0.2 U 0.21 R 0.21 U NA 0.2 U
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.22 UJ NA NA NA 0.21 U 0.11 J 0.22 U 0.21 U 0.2 U 0.21 R 0.21 U NA 0.2 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.38 J NA NA NA 0.21 U 0.11 J 0.22 U 0.21 U 0.2 U 0.21 R 0.21 U NA 0.2 U
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.4 J NA NA NA 0.38 0.46 J 0.13 U 0.13 UJ 0.2 U 0.13 R 0.32 NA 0.25 J
3-Nitrotoluene -- -- 0.17 0.17 0.22 UJ NA NA NA 0.21 U 0.23 UJ 0.22 UJ 0.21 U 0.2 U 0.21 R 0.21 U NA 0.2 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.37 J NA NA NA 0.28 0.45 J 0.13 U 0.13 UJ 0.2 U 0.13 R 0.24 NA 0.25 J
4-Nitrotoluene 5.01 -- 4.3 5.01 0.44 UJ NA NA NA 0.42 U 0.46 UJ 0.44 UJ 0.43 U 0.2 U 0.43 R 0.42 U NA 0.2 U
HMX -- -- 100 100 0.22 UJ NA NA NA 0.2 J 0.39 J 0.22 U 0.21 U 0.2 U 0.21 R 0.21 U NA 0.2 U
Nitrobenzene 0.521 -- 0.14 0.521 0.22 UJ NA NA NA 0.28 J 0.23 UJ 0.22 U 0.21 U 0.2 U 0.21 R 0.12 J NA 0.2 U
RDX 0.774 -- 0.7 0.774 0.13 UJ NA NA NA 0.36 0.79 J 0.13 U 0.13 U 0.2 U 0.13 R 0.22 NA 0.2 U
Tetryl -- -- 3.9 3.9 0.22 UJ NA NA NA 0.21 U 0.23 UJ 0.22 UJ 0.21 U 0.2 U 0.21 R 0.21 U NA 0.2 U

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA NA NA NA NA 0.11 U 0.095 U 0.29 U 0.098 U 0.096 U NA 0.29 U
Delta-BHC -- -- -- -- NA NA NA NA NA NA 0.025 U 0.04 U 0.02 U 0.041 U 0.04 U NA 0.019 U
Endosulfan I -- -- -- -- NA NA NA NA NA NA 0.023 U 0.022 U 0.02 U 0.023 U 0.022 U NA 0.019 U
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Well Number LL2mw-059 LL2mw-264 LL2mw-264 LL2mw-264-D LL2mw-267 LL2mw-267 LL2mw-272 LL2mw-272 LL2MW-272 LL2mw-272 FWGmw-021 FWGmw-021 FWGMW-021
Sample Date 12/6/2017 4/27/2017 12/7/2017 12/7/2017 4/25/2017 12/7/2017 1/12/2017 4/27/2017 8/3/2017 12/7/2017 4/28/2017 5/3/2017 8/8/2017

RVAAP Area
Screening Criteria

Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 3 Load Line 3 Load Line 3

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 300 U NA NA NA 57 J 300 U 47 J 70 U 150 U 300 UJ 20 J NA 55 J
Antimony -- 6 0.78 0.78 1 U NA NA NA 1 U 1 U 1 U 1 U 9 U 1 U 0.54 J NA 9 U
Arsenic -- 10 0.052 0.052 0.44 J NA NA NA 1.8 J 1.4 J 7 8.2 9.5 J D 9.1 1.2 J NA 8 U
Barium -- 2000 380 380 2.8 J NA NA NA 13 21 J 34 J 30 J 33 D 38 15 J NA 14 D
Beryllium -- 4 2.5 2.5 0.3 U NA NA NA 0.3 U 0.3 U 0.3 UJ 0.3 U 4.5 U 0.3 U 0.3 U NA 4.5 U
Cadmium -- 5 0.92 0.92 1 U NA NA NA 1 U 1 U 1 U 1 U 4.5 U 1 U 1 U NA 4.5 U
Calcium -- -- -- -- 24000 NA NA NA 31000 29000 39000 38000 36000 D B 33000 21000 NA 20000 J D
Chromium -- 100 -- 1.8 U NA NA NA 1.8 U 0.58 J 1.8 U 1.8 U 8 U 0.63 J 1.8 U NA 8 U
Chromium, hexavalent -- -- 0.035 0.035 NA NA NA NA NA NA NA 4 U 20 U 20 U NA 4 U 20 U
Cobalt -- -- 0.6 0.6 0.75 J NA NA NA 4 3.8 4.4 5 4.6 D 4.8 0.15 J NA 1.8 U
Copper -- 1300 80 80 1.8 U NA NA NA 1.8 U 2 U 1.8 U 1.8 U 0.8 U 1.8 U 0.62 J NA 0.58 J D
Iron -- -- 1400 1400 320 NA NA NA 2100 2100 5400 6700 J 6600 J 5500 J 940 J NA 500
Lead -- 15 15 15 0.7 U NA NA NA 0.7 U 0.22 J 0.7 U 0.7 U 2 U 0.27 J 0.39 J NA 2 U
Magnesium -- -- -- -- 10000 NA NA NA 14000 13000 19000 17000 17000 D 15000 6500 NA 7100 J D
Manganese -- -- 43 43 130 J NA NA NA 600 630 J 450 500 480 D 510 J 5.5 NA 9.4 D
Nickel -- -- 39 39 4.1 NA NA NA 3.6 2.7 J 7.8 9.3 8.9 D 8.8 1.9 J NA 2.1 J D
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 760 J NA NA NA 540 J 760 J 1500 J 3000 U 1200 D 1400 J 3000 U NA 1200 D
Selenium -- 50 10 10 2 U NA NA NA 2 U 2 U 2 U 2 U 4 U 2 U 2 U NA 4 U
Sodium -- -- -- -- 5000 U NA NA NA 8500 8400 5600 5700 J 6600 D 5000 5000 U NA 3300 Q D
Thallium -- 2 0.02 0.02 0.2 U NA NA NA 0.2 U 0.2 U 0.2 U 0.2 U 15 U 0.2 U 0.2 U NA 15 U
Total Cyanide -- 200 0.15 0.15 NA 2 J 10 U 10 U NA NA 5 U 2 J 3.3 J 10 U 5 U NA 4.3 J
Vanadium -- -- 8.6 8.6 2 UJ NA NA NA 2 U 2 UJ 2 U 2 U 8 U 2 UJ 2 U NA 8 U
Zinc -- -- 600 600 8 U NA NA NA 4.8 J 3.1 J 8 U 8 U 18 U 8 U 6.4 J NA 8.8 J
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA NA NA 0.01 U 0.01 U 0.01 U 0.067 NA 0.07 M

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number FWGmw-021 LL3mw-234 LL3mw-234 LL3mw-236 LL3mw-237 LL3mw-237 LL3mw-244 LL3mw-500 LL3mw-244 LL3mw-244 LL3mw-246 LL3mw-246 LL3mw-504
Sample Date 12/2/2017 4/24/2017 12/6/2017 5/2/2017 4/24/2017 12/6/2017 1/11/2017 1/11/2017 4/24/2017 12/6/2017 1/11/2017 4/28/2017 4/28/2017

Screening Criteria
RVAAP Area Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
DUP 

LL3mw-244 Upper Sharon Upper Sharon Upper Sharon Upper Sharon
DUP

LL3mw-246
Field Measurements

pH (s.u.) -- -- -- 6.72 6.82 6.96 5.68 6.30 6.54 6.07 6.07 5.77 6.32 6.03 5.84 5.84
Turbidity (NTU) -- -- -- 6.2 36.5 9.7 4.48 2.87 2.6 1.87 1.87 0.75 2.4 0.51 0.17 0.17

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 4 U NA NA NA NA NA NA NA NA NA NA NA NA
Acetone -- -- 1400 1400 6.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 5 5 0.46 5 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA
Toluene -- 1000 110 110 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 2 U NA NA NA NA NA NA NA NR NR NA NR NR
Acenaphthene -- -- 53 53 0.041 U NA NA NA NA NA NA NA NR NR NA NR NR
Acenaphthylene -- -- -- -- 0.041 U NA NA NA NA NA NA NA NR NR NA NR NR
Benz(a)anthracene 0.004 -- 0.03 0.004 0.012 U NA NA NA NA NA NA NA NR NR NA NR NR
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 0.012 U NA NA NA NA NA NA NA NR NR NA NR NR
Benzyl alcohol -- -- 200 200 0.98 U NA NA NA NA NA NA NA NR NR NA NR NR
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 4.3 U NA NA NA NA NA NA NA 2 U 4.4 U NA 2 U 2 U
Chrysene -- -- 25 25 0.012 U NA NA NA NA NA NA NA NR NR NA NR NR
Fluoranthene -- -- 80 80 0.1 U NA NA NA NA NA NA NA NR NR NA NR NR
Fluorene -- -- 29 29 0.041 U NA NA NA NA NA NA NA NR NR NA NR NR
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 0.041 U NA NA NA NA NA NA NA NR NR NA NR NR
Naphthalene -- -- 0.17 0.17 0.012 J NA NA NA NA NA NA NA NR NR NA NR NR
Nitrobenzene 0.521 -- 0.14 0.521 0.98 U NA NA NA NA NA NA NA NR NR NA NR NR
Phenanthrene -- -- -- -- 0.02 U NA NA NA NA NA NA NA NR NR NA NR NR
Pyrene -- -- 12 12 0.02 U NA NA NA NA NA NA NA NR NR NA NR NR

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.43 UJ NA NA 0.45 U 0.41 U 0.44 U NA NA 0.42 U 0.44 U Q NA 0.43 U 0.43 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.22 UJ NA NA 0.22 U 0.21 U 0.22 U NA NA 0.21 U 0.22 U Q NA 0.22 U 0.21 U
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.22 UJ NA NA 0.22 U 1 0.22 U NA NA 0.21 U 0.22 U Q NA 0.22 U 0.21 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.22 UJ NA NA 0.22 U 0.21 U 0.22 U NA NA 0.21 U 0.22 U Q NA 0.22 U 0.21 U
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.14 J NA NA 0.13 U 3.6 0.13 UJ NA NA 0.44 0.34 Q NA 0.13 U 0.3 
3-Nitrotoluene -- -- 0.17 0.17 0.22 UJ NA NA 0.22 U 0.21 U 0.22 U NA NA 0.21 U 0.22 U Q NA 0.22 U 0.21 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 UJ NA NA 0.13 UJ 6.5 0.13 U NA NA 0.36 0.32 Q J NA 0.13 U 0.22 
4-Nitrotoluene 5.01 -- 4.3 5.01 0.43 UJ NA NA 0.45 U 0.41 U 0.44 U NA NA 0.42 U 0.44 U Q NA 0.43 UJ 0.43 U
HMX -- -- 100 100 0.22 UJ NA NA 0.22 U 0.21 U 0.22 U NA NA 0.21 U 0.22 U Q NA 0.22 U 0.21 U
Nitrobenzene 0.521 -- 0.14 0.521 0.22 UJ NA NA 0.22 U 0.21 U 0.22 U NA NA 0.12 J 0.22 U Q NA 0.22 U 0.11 J
RDX 0.774 -- 0.7 0.774 0.11 J NA NA 0.13 U 0.12 U 0.13 U NA NA 0.16 J 0.13 Q J NA 0.18 J 0.18 J
Tetryl -- -- 3.9 3.9 0.22 UJ NA NA 0.22 U 0.21 U 0.22 U NA NA 0.21 U 0.22 U Q NA 0.22 U 0.21 U

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 0.081 J NA NA NA NA NA 0.1 U 0.1 U NA NA 0.099 U NA NA
Delta-BHC -- -- -- -- 0.041 U NA NA NA NA NA NA NA 0.041 U 0.041 U NA NA NA
Endosulfan I -- -- -- -- 0.023 U NA NA NA NA NA NA NA 0.023 U 0.023 U NA NA NA
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Well Number FWGmw-021 LL3mw-234 LL3mw-234 LL3mw-236 LL3mw-237 LL3mw-237 LL3mw-244 LL3mw-500 LL3mw-244 LL3mw-244 LL3mw-246 LL3mw-246 LL3mw-504
Sample Date 12/2/2017 4/24/2017 12/6/2017 5/2/2017 4/24/2017 12/6/2017 1/11/2017 1/11/2017 4/24/2017 12/6/2017 1/11/2017 4/28/2017 4/28/2017

RVAAP Area
Screening Criteria

Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
DUP 

LL3mw-244 Upper Sharon Upper Sharon Upper Sharon Upper Sharon
DUP

LL3mw-246
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 70 U NA NA NA NA NA NA NA 28 J 39 J NA 19 J 18 J
Antimony -- 6 0.78 0.78 6 U NA NA NA NA NA NA NA 6 U 0.5 J NA 0.51 J 0.9 J
Arsenic -- 10 0.052 0.052 1.7 J NA NA NA NA NA NA NA 1 U 1 U NA 1 U 1 U
Barium -- 2000 380 380 16 J NA NA NA NA NA NA NA 16 17 NA 15 J 15 J
Beryllium -- 4 2.5 2.5 0.3 U NA NA NA NA NA NA NA 0.3 U 0.11 J NA 0.3 U 1 U
Cadmium -- 5 0.92 0.92 1 U NA NA NA NA NA NA NA 1 U 1 U NA 1 U 1 U
Calcium -- -- -- -- 21000 NA NA NA NA NA NA NA 20000 23000 NA 21000 22000
Chromium -- 100 -- 1.8 U NA NA NA NA NA NA NA 1.8 U 1.8 U NA 1.8 U 1.8 U
Chromium, hexavalent -- -- 0.035 0.035 20 U NA NA NA NA NA NA NA 4 U 20 U NA NA NA
Cobalt -- -- 0.6 0.6 2.6 NA NA NA NA NA NA NA 0.2 U 0.2 U NA 0.2 U 0.2 U
Copper -- 1300 80 80 0.63 J NA NA NA NA NA NA NA 1.8 U 1.8 U NA 1.8 U 1.8 U
Iron -- -- 1400 1400 4100 NA NA NA NA NA NA NA 42 J 82 J NA 85 J 85 J
Lead -- 15 15 15 0.7 U NA NA NA NA NA NA NA 0.7 U 0.7 U NA 0.24 J 0.7 U
Magnesium -- -- -- -- 7800 NA NA NA NA NA NA NA 6200 6900 NA 6700 6900
Manganese -- -- 43 43 360 J NA NA NA NA NA NA NA 3.5 U 1.3 J NA 3.5 U 3.5 U
Nickel -- -- 39 39 9.5 NA NA NA NA NA NA NA 1.3 J 1.4 J NA 1.6 J 1.5 J
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 3000 U NA NA NA NA NA NA NA 1100 J 1400 J NA 3000 U 3000 U
Selenium -- 50 10 10 2 U NA NA NA NA NA NA NA 2 U 2 U NA 2 U 2 U
Sodium -- -- -- -- 4000 J NA NA NA NA NA NA NA 5000 U 3400 J NA 5000 U 5000 U
Thallium -- 2 0.02 0.02 0.2 U NA NA NA NA NA NA NA 0.2 U 0.2 U NA 0.2 U 0.051 J
Total Cyanide -- 200 0.15 0.15 10 U 5 U 5 U 10 U NA NA NA NA NA NA NA NA NA
Vanadium -- -- 8.6 8.6 2 U NA NA NA NA NA NA NA 2 U 2 U NA 2 U 2 U
Zinc -- -- 600 600 36 NA NA NA NA NA NA NA 2.6 J 4 J NA 3.5 J 8 U
Cyanide, Free -- 200 0.15 0.15 NA 10 U NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 0.046 J NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA



Table 3-5
Summary of 2017 Detected Constituents - FWGWMP Monitoring Wells

Camp Ravenna
Groundwater and Environmental Investigation Services

Page 29 of 41 Annual GW Report 2017

Well Number LL3mw-246 LL3mw-246 LL4mw-193 LL4mw-193 LL4mw-200 LL5mw-001 LL6mw-001 LL6mw-002 LL6mw-006 LL7mw-001 LL7mw-006 LL7mw-006 FWGmw-004
Sample Date 5/3/2017 12/2/2017 4/24/2017 12/6/2017 4/24/2017 4/21/2017 4/26/2017 4/26/2017 4/26/2017 4/19/2017 4/19/2017 12/4/2017 4/17/2017

Screening Criteria
RVAAP Area Load Line 3 Load Line 3 Load Line 4 Load Line 4 Load Line 4 Load Line 5 Load Line 6 Load Line 6 Load Line 6 Load Line 7 Load Line 7 Load Line 7 Motor Pool Area

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Homewood Unconsolidated Unconsolidated Unconsolidated Homewood Homewood Homewood Unconsolidated
Field Measurements

pH (s.u.) -- -- -- 5.92 6.45 6.93 7.49 6.58 7.19 7.33 7.11 7.30 6.15 6.36 5.46 6.93
Turbidity (NTU) -- -- -- 0.71 0 9.44 9.8 1.16 5.04 0.43 9.15 5.86 7.78 4.62 8.9 8.88

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA NA NA NA 0.4 U NA NA NA 4.1 NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 NA NA NA NA NA 0.8 U NA NA NA 1.8 NA NA NA
1,1-Dichloroethene -- 7 28 7 NA NA NA NA NA 0.8 U NA NA NA 3.5 NA NA NA
2-Hexanone -- -- 3.8 3.8 NA NA NA NA NA 4 U NA NA NA 4 U NA NA NA
Acetone -- -- 1400 1400 NA NA NA NA NA 6.4 U NA NA NA 10 U NA NA NA
Benzene 5 5 0.46 5 NA NA NA NA NA 0.4 U NA NA NA 0.4 U NA NA NA
Carbon tetrachloride 5 5 0.46 5 NA NA NA NA NA 0.4 U NA NA NA 0.4 U NA NA NA
Chloroform 0.207 -- 0.22 0.207 NA NA NA NA NA 0.4 U NA NA NA 0.4 U NA NA NA
Ethylbenzene -- 700 1.5 1.5 NA NA NA NA NA 0.4 U NA NA NA 0.4 U NA NA NA
Methylene Chloride 5.34 5 11 5.34 NA NA NA NA NA 0.8 U NA NA NA 0.8 U NA NA NA
Toluene -- 1000 110 110 NA NA NA NA NA 0.4 U NA NA NA 0.4 U NA NA NA
Xylene (Total) -- 10000 19 19 NA NA NA NA NA 0.8 U NA NA NA 0.8 U NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA NR NA NA NR NA NR 4.3 U NR NR NR NR NR
Acenaphthene -- -- 53 53 NA NR NA NA 0.04 U NA NR 0.04 U NR NR NR NR NR
Acenaphthylene -- -- -- -- NA NR NA NA 0.04 U NA NR 0.04 U NR NR NR NR NR
Benz(a)anthracene 0.004 -- 0.03 0.004 NA NR NA NA 0.012 U NA NR 0.012 U NR NR NR NR NR
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NA NR NA NA 0.012 U NA NR 0.012 U NR NR NR NR NR
Benzyl alcohol -- -- 200 200 NA NR NA NA NR NA NR 0.49 U NR NR NR NR NR
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 NA 4.6 U NA NA NR NA 2 U 2 U 2 U 1.9 U NA NA 1.9 U
Chrysene -- -- 25 25 NA NR NA NA 0.012 U NA NR 0.012 U NR NR NR NR NR
Fluoranthene -- -- 80 80 NA NR NA NA 0.012 U NA NR 0.012 U NR NR NR NR NR
Fluorene -- -- 29 29 NA NR NA NA 0.04 U NA NR 0.04 U NR NR NR NR NR
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NA NR NA NA 0.04 U NA NR 0.04 U NR NR NR NR NR
Naphthalene -- -- 0.17 0.17 NA NR NA NA 0.012 U NA NR 0.012 U NR NR NR NR NR
Nitrobenzene 0.521 -- 0.14 0.521 NA NR NA NA NR NA NR 2 U NR NR NR NR NR
Phenanthrene -- -- -- -- NA NR NA NA 0.02 U NA NR 0.02 U NR NR NR NR NR
Pyrene -- -- 12 12 NA NR NA NA 0.02 U NA NR 0.02 U NR NR NR NR NR

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 NA 0.43 UJ 0.42 U NA NA NA NA 0.42 U 0.42 UJ 0.42 U 0.46 U 0.41 UJ 0.43 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 NA 0.22 UJ 0.21 U NA NA NA NA 0.21 U 0.21 UJ 0.21 U 0.23 U 0.21 UJ 0.21 U
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 NA 0.22 UJ 0.21 U NA NA NA NA 0.21 U 0.21 UJ 0.21 U 0.23 U 0.21 UJ 0.21 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA 0.22 UJ 0.21 U NA NA NA NA 0.21 U 0.21 UJ 0.21 U 0.23 U 0.21 UJ 0.21 U
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 NA 0.13 UJ 0.13 U NA NA NA NA 0.13 U 0.13 UJ 0.12 U 0.14 U 0.12 UJ 0.13 U
3-Nitrotoluene -- -- 0.17 0.17 NA 0.22 UJ 0.21 U NA NA NA NA 0.21 U 0.21 UJ 0.21 U 0.23 U 0.21 UJ 0.21 U
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 NA 0.2 J 0.13 U NA NA NA NA 0.13 U 0.13 UJ 0.12 U 0.14 U 0.12 UJ 0.13 U
4-Nitrotoluene 5.01 -- 4.3 5.01 NA 0.43 UJ 0.42 U NA NA NA NA 0.42 U 0.42 UJ 0.42 U 0.46 U 0.41 UJ 0.43 U
HMX -- -- 100 100 NA 0.22 UJ 0.21 U NA NA NA NA 0.21 U 0.21 UJ 0.21 U 0.24 J 0.21 UJ 0.21 U
Nitrobenzene 0.521 -- 0.14 0.521 NA 0.22 UJ 0.21 U NA NA NA NA 0.21 U 0.21 UJ 0.21 U 0.23 U 0.21 UJ 0.21 U
RDX 0.774 -- 0.7 0.774 NA 0.097 J 0.13 U NA NA NA NA 0.13 U 0.13 UJ 0.12 U 0.62 0.78 J 0.13 J
Tetryl -- -- 3.9 3.9 NA 0.22 UJ 0.1 J NA NA NA NA 0.21 U 0.21 UJ 0.21 U 0.23 U 0.21 UJ 0.21 U

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number LL3mw-246 LL3mw-246 LL4mw-193 LL4mw-193 LL4mw-200 LL5mw-001 LL6mw-001 LL6mw-002 LL6mw-006 LL7mw-001 LL7mw-006 LL7mw-006 FWGmw-004
Sample Date 5/3/2017 12/2/2017 4/24/2017 12/6/2017 4/24/2017 4/21/2017 4/26/2017 4/26/2017 4/26/2017 4/19/2017 4/19/2017 12/4/2017 4/17/2017

RVAAP Area
Screening Criteria

Load Line 3 Load Line 3 Load Line 4 Load Line 4 Load Line 4 Load Line 5 Load Line 6 Load Line 6 Load Line 6 Load Line 7 Load Line 7 Load Line 7 Motor Pool Area

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Homewood Unconsolidated Unconsolidated Unconsolidated Homewood Homewood Homewood Unconsolidated
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 NA 29 J NA NA NA NA NA NA NA 70 U NA NA 250 J
Antimony -- 6 0.78 0.78 NA 6 U NA NA NA NA NA NA NA 1 U NA NA 1 U
Arsenic -- 10 0.052 0.052 NA 1 U NA NA NA NA NA NA NA 1.8 J NA NA 0.42 J
Barium -- 2000 380 380 NA 18 J NA NA NA NA NA NA NA 22 NA NA 22
Beryllium -- 4 2.5 2.5 NA 0.3 U NA NA NA NA NA NA NA 0.19 J NA NA 0.3 U
Cadmium -- 5 0.92 0.92 NA 1 U NA NA NA NA NA NA NA 1 U NA NA 1 U
Calcium -- -- -- -- NA 24000 NA NA NA NA NA NA NA 39000 NA NA 96000
Chromium -- 100 -- NA 1.8 U NA NA NA NA NA NA NA 1.8 U NA NA 1.8 U
Chromium, hexavalent -- -- 0.035 0.035 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- 0.6 0.6 NA 0.2 U NA NA NA NA NA NA NA 6.1 NA NA 0.16 J
Copper -- 1300 80 80 NA 1.8 U NA NA NA NA NA NA NA 1.8 U NA NA 1.8 U
Iron -- -- 1400 1400 NA 100 U NA NA NA NA NA NA NA 9100 NA NA 470
Lead -- 15 15 15 NA 0.7 U NA NA NA NA NA NA NA 0.7 U NA NA 0.3 J
Magnesium -- -- -- -- NA 8200 NA NA NA NA NA NA NA 13000 NA NA 44000
Manganese -- -- 43 43 NA 0.77 J NA NA NA NA NA NA NA 430 NA NA 9.4
Nickel -- -- 39 39 NA 1.5 J NA NA NA NA NA NA NA 7.9 NA NA 0.35 J
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- NA 3000 U NA NA NA NA NA NA NA 610 J NA NA 510 J
Selenium -- 50 10 10 NA 2 U NA NA NA NA NA NA NA 2 U NA NA 1.4 J
Sodium -- -- -- -- NA 3300 J NA NA NA NA NA NA NA 6900 NA NA 4100 J
Thallium -- 2 0.02 0.02 NA 0.2 U NA NA NA NA NA NA NA 0.13 J NA NA 0.2 U
Total Cyanide -- 200 0.15 0.15 NA NA 5 U 2.2 J 4.1 J NA 3.2 J 5 U 5 U 2 J NA NA NA
Vanadium -- -- 8.6 8.6 NA 2 U NA NA NA NA NA NA NA 2 U NA NA 2 U
Zinc -- -- 600 600 NA 8 U NA NA NA NA NA NA NA 48 NA NA 4.8 J
Cyanide, Free -- 200 0.15 0.15 NA NA 10 U 4.3 J NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 0.073 0.077 NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number FWGmw-004 FWGmw-015 FWGmw-015 FWGmw-016 FWGmw-016 MBSmw-004 MBSmw-006 FWGmw-007 FWGmw-007 NTAmw-116 NTAmw-117 NTAmw-117 NTAmw-118
Sample Date 12/5/2017 4/17/2017 12/4/2017 4/17/2017 12/4/2017 4/26/2017 4/26/2017 4/26/2017 12/4/2017 4/27/2017 4/27/2017 12/4/2017 4/27/2017

Screening Criteria Mustard Burial Mustard Burial 
RVAAP Area Motor Pool Area Motor Pool Area Motor Pool Area Motor Pool Area Motor Pool Area Site Site NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated Upper Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
Field Measurements

pH (s.u.) -- -- -- 6.87 6.93 7.00 6.95 6.86 7.30 7.29 7.11 7.44 6.36 7.38 7.33 7.51
Turbidity (NTU) -- -- -- 8.3 2.17 4.6 0.15 0 0.57 0.9 7 1.6 146 0.75 2.9 30.6

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 5 5 0.46 5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene -- 1000 110 110 NA NA NA NA NA NA NA NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 NA NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NR NR NR NR NR NA NA NR NR NR NA NA NA
Acenaphthene -- -- 53 53 NR NR NR NR NR NA NA NR NR 0.042 U NA NA NA
Acenaphthylene -- -- -- -- NR NR NR NR NR NA NA NR NR 0.042 U NA NA NA
Benz(a)anthracene 0.004 -- 0.03 0.004 NR NR NR NR NR NA NA NR NR 0.013 U NA NA NA
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NR NR NR NR NR NA NA NR NR 0.013 U NA NA NA
Benzyl alcohol -- -- 200 200 NR NR NR NR NR NA NA NR NR NR NA NA NA
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 4.9 J 1.9 U 4.2 U 1.9 U 4.2 U NA NA 2 U 4.4 U NR NA NA NA
Chrysene -- -- 25 25 NR NR NR NR NR NA NA NR NR 0.013 U NA NA NA
Fluoranthene -- -- 80 80 NR NR NR NR NR NA NA NR NR 0.013 U NA NA NA
Fluorene -- -- 29 29 NR NR NR NR NR NA NA NR NR 0.042 U NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NR NR NR NR NR NA NA NR NR 0.042 U NA NA NA
Naphthalene -- -- 0.17 0.17 NR NR NR NR NR NA NA NR NR 0.046 J NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 NR NR NR NR NR NA NA NR NR NR NA NA NA
Phenanthrene -- -- -- -- NR NR NR NR NR NA NA NR NR 0.021 U NA NA NA
Pyrene -- -- 12 12 NR NR NR NR NR NA NA NR NR 0.021 U NA NA NA

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.43 UJ 0.41 U 0.43 UJ 0.41 U 0.43 U 0.42 UJ 0.42 U 0.42 U 0.44 UJ NA NA NA NA
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 U 0.21 UJ 0.21 U 0.21 U 0.22 UJ NA NA NA NA
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 U 0.21 UJ 0.21 U 0.21 U 0.22 UJ NA NA NA NA
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 U 0.21 UJ 0.21 U 0.21 U 0.22 UJ NA NA NA NA
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 UJ 0.12 U 0.13 UJ 0.12 U 0.13 UJ 0.13 UJ 0.13 U 0.13 U 0.13 UJ NA NA NA NA
3-Nitrotoluene -- -- 0.17 0.17 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 UJ 0.21 UJ 0.21 U 0.21 U 0.22 UJ NA NA NA NA
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 UJ 0.12 U 0.13 UJ 0.12 U 0.13 UJ 0.13 UJ 0.13 U 0.13 U 0.13 UJ NA NA NA NA
4-Nitrotoluene 5.01 -- 4.3 5.01 0.43 UJ 0.41 U 0.43 UJ 0.41 U 0.43 U 0.42 UJ 0.42 U 0.42 U 0.44 UJ NA NA NA NA
HMX -- -- 100 100 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 U 0.21 UJ 0.21 U 0.21 U 0.22 UJ NA NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 U 0.21 UJ 0.21 U 0.21 U 0.22 UJ NA NA NA NA
RDX 0.774 -- 0.7 0.774 0.13 UJ 0.12 U 0.13 UJ 0.11 J 0.13 U 0.13 UJ 0.13 U 0.13 U 0.13 UJ NA NA NA NA
Tetryl -- -- 3.9 3.9 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 U 0.21 UJ 0.21 U 0.21 U 0.22 UJ NA NA NA NA

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA NA NA NA NA NA NA NA NA NA NA NA
Delta-BHC -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number FWGmw-004 FWGmw-015 FWGmw-015 FWGmw-016 FWGmw-016 MBSmw-004 MBSmw-006 FWGmw-007 FWGmw-007 NTAmw-116 NTAmw-117 NTAmw-117 NTAmw-118
Sample Date 12/5/2017 4/17/2017 12/4/2017 4/17/2017 12/4/2017 4/26/2017 4/26/2017 4/26/2017 12/4/2017 4/27/2017 4/27/2017 12/4/2017 4/27/2017

RVAAP Area
Screening Criteria

Motor Pool Area Motor Pool Area Motor Pool Area Motor Pool Area Motor Pool Area
Mustard Burial 

Site
Mustard Burial 

Site NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated Upper Sharon Upper Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 2400 39 J 300 70 U 70 U NA NA 49 J 270 J NA NA NA NA
Antimony -- 6 0.78 0.78 1 U 1 U 1 U 1 U 1 U NA NA 1 U 1 U NA NA NA NA
Arsenic -- 10 0.052 0.052 1.6 J 0.71 J 1.1 J 4.5 J 4.6 J NA NA 1 U 0.88 J NA NA NA NA
Barium -- 2000 380 380 38 13 11 J 53 56 J NA NA 20 J 33 J NA NA NA NA
Beryllium -- 4 2.5 2.5 0.097 J 0.3 U 0.3 U 0.3 U 0.3 U NA NA 0.3 U 0.3 U NA NA NA NA
Cadmium -- 5 0.92 0.92 1 U 1 U 1 U 1 U 1 U NA NA 1 U 1 U NA NA NA NA
Calcium -- -- -- -- 71000 280000 240000 100000 100000 NA NA 130000 200000 NA NA NA NA
Chromium -- 100 -- 3.9 J 1.8 U 1.8 U 1.8 U 1.8 U NA NA 1.8 U 0.99 J NA NA NA NA
Chromium, hexavalent -- -- 0.035 0.035 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- 0.6 0.6 1.8 J 0.55 J 1.3 0.2 U 0.2 U NA NA 0.42 J 1.6 NA NA NA NA
Copper -- 1300 80 80 3.6 1.8 U 0.56 J 1.8 U 1.8 U NA NA 1.8 U 0.69 J NA NA NA NA
Iron -- -- 1400 1400 4900 150 920 650 660 NA NA 210 J 960 NA NA NA NA
Lead -- 15 15 15 3 U 0.7 U 0.43 J 0.7 U 0.7 U NA NA 0.7 U 0.42 J NA NA NA NA
Magnesium -- -- -- -- 34000 260000 190000 27000 29000 NA NA 61000 110000 NA NA NA NA
Manganese -- -- 43 43 140 240 500 J 210 200 J NA NA 120 360 J NA NA NA NA
Nickel -- -- 39 39 5.3 0.77 J 1.1 J 1 U 1 U NA NA 1.3 J 3.3 NA NA NA NA
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 1700 J 3400 3400 2100 J 3000 U NA NA 3000 U 3100 NA NA NA NA
Selenium -- 50 10 10 2 U 2 U 2 U 2 U 2 U NA NA 2 U 2 U NA NA NA NA
Sodium -- -- -- -- 4100 J 42000 36000 11000 11000 NA NA 10000 J 14000 NA NA NA NA
Thallium -- 2 0.02 0.02 0.06 J 0.2 U 0.2 U 0.2 U 0.2 U NA NA 0.2 U 0.2 U NA NA NA NA
Total Cyanide -- 200 0.15 0.15 NA NA NA NA NA 2.2 J 5 U NA NA NA 5 U 5 U 2.5 J
Vanadium -- -- 8.6 8.6 3.2 J 2 U 2 U 2 U 2 U NA NA 2 U 2 U NA NA NA NA
Zinc -- -- 600 600 11 J 2.1 J 20 U 8 U 8 U NA NA 4.3 J 20 U NA NA NA NA
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA 10 U
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number NTAmw-118 NTAmw-119 NTAmw-507 NTAmw-119 NTAmw-120 NTAmw-120 NTAMW-120 NTAmw-120 FWGmw-012 FWGmw-012 RQLmw-007 RQLmw-508 RQLmw-007
Sample Date 12/4/2017 4/27/2017 4/27/2017 12/4/2017 1/12/2017 4/27/2017 8/1/2017 12:30 12/4/2017 5/2/2017 12/6/2017 5/1/2017 5/1/2017 12/7/2017

RVAAP Area
Screening Criteria

NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Unconsolidated
DUP

NTAmw-119 Unconsolidated Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon* Upper Sharon* Upper Sharon
DUP

RQLmw-007
Field Measurements

pH (s.u.) -- -- -- 7.37 7.21 7.21 7.41 7.20 7.70 7.31 7.32 6.90 6.01 6.50 6.50 6.75
Turbidity (NTU) -- -- -- 7.8 5.92 5.92 9.1 9.49 0.38 0 2.6 8.87 10 3.2 3.2 0

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 U NA NA 0.4 U NA 0.4 UJ
1,1-Dichloroethane -- -- 2.8 2.8 NA 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.25 U 0.8 U NA NA 0.8 U NA 0.8 UJ
1,1-Dichloroethene -- 7 28 7 NA 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.25 U 0.8 U NA NA 0.8 U NA 0.8 UJ
2-Hexanone -- -- 3.8 3.8 NA 4 U 4 U 4 U 4 U 4 U 0.5 U 4 U NA NA 4 U NA 4 UJ
Acetone -- -- 1400 1400 NA 6.4 U 6.4 U 6.4 U 6.4 U 6.4 U 1 U 6.4 U NA NA 6.4 U NA 6.4 UJ
Benzene 5 5 0.46 5 NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 U NA NA 0.4 U NA 0.4 UJ
Carbon tetrachloride 5 5 0.46 5 NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 U NA NA 0.4 U NA 0.4 UJ
Chloroform 0.207 -- 0.22 0.207 NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 U NA NA 0.4 U NA 0.4 UJ
Ethylbenzene -- 700 1.5 1.5 NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 U NA NA 0.4 U NA 0.4 UJ
Methylene Chloride 5.34 5 11 5.34 NA 0.8 U 0.8 U 0.8 U 5 U 0.8 U 0.5 U 0.8 U NA NA 0.8 U NA 0.8 UJ
Toluene -- 1000 110 110 NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 U NA NA 0.4 U NA 0.4 UJ
Xylene (Total) -- 10000 19 19 NA 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.5 U 0.8 U NA NA 0.8 U NA 0.8 UJ

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA 4.3 U 4.3 U 2 U NR 4.3 U 2.9 U 2 U NR NR NR NR NA
Acenaphthene -- -- 53 53 NA 0.04 UJ NR 0.04 U 0.045 U 0.041 U 2.9 U 0.044 U NR NR 0.049 U NR 0.044 U
Acenaphthylene -- -- -- -- NA 0.04 UJ NR 0.04 U 0.045 U 0.041 U 2.9 U 0.044 U NR NR 0.049 U NR 0.044 U
Benz(a)anthracene 0.004 -- 0.03 0.004 NA 0.012 UJ NR 0.1 U 0.014 U 0.012 U 2.9 U 0.11 U NR NR 0.015 U NR 0.11 U
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NA 0.012 UJ NR 0.0032 J 0.014 U 0.012 U 2.9 U 0.013 U NR NR 0.015 U NR 0.013 U
Benzyl alcohol -- -- 200 200 NA NR NR NR 0.52 U 0.49 U 2.9 U Q 1 U NR NR 24 U 24 U 0.99 U
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 NA 2 U 2 U 4.4 U 2.1 U 2 U 2.9 U 4.5 U 1.9 J 4.2 U 0.97 J NR 4.4 U
Chrysene -- -- 25 25 NA 0.012 UJ NR 0.1 U 0.014 U 0.012 U 2.9 U 0.11 U NR NR 0.015 U NR 0.11 U
Fluoranthene -- -- 80 80 NA 0.012 UJ NR 0.1 U 0.014 U 0.012 U 2.9 U 0.11 U NR NR 0.015 U NR 0.11 U
Fluorene -- -- 29 29 NA 0.04 UJ NR 0.04 U 0.045 U 0.041 U 2.9 U 0.044 U NR NR 0.049 U NR 0.044 U
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NA 0.04 UJ NR 0.04 U 0.045 U 0.041 U 2.9 U Q 0.044 U NR NR 0.049 U NR 0.044 U
Naphthalene -- -- 0.17 0.17 NA 0.012 UJ NR 0.0094 J 0.014 U 0.012 U 2.9 U 0.018 J NR NR 0.015 U NR 0.014 J
Nitrobenzene 0.521 -- 0.14 0.521 NA 2 U 2 U 1 U NR 2 U 2.9 U 1 U NR NR NR NR NA
Phenanthrene -- -- -- -- NA 0.02 UJ NR 0.1 U 0.023 U 0.02 U 2.9 U 0.11 U NR NR 0.025 U NR 0.11 U
Pyrene -- -- 12 12 NA 0.02 UJ NR 0.1 U 0.023 U 0.02 U 2.9 U 0.11 U NR NR 0.025 U NR 0.11 U

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 NA 0.42 R 0.43 R 0.42 UJ 0.43 U 0.43 U 0.2 U 0.43 UJ 0.43 U 0.44 UJ 0.44 U 0.43 U 0.43 U
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 NA 0.21 R 0.22 R 0.21 UJ 0.21 U 0.21 U 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 U 0.21 U 0.21 UJ
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 NA 0.21 R 0.22 R 0.21 UJ 0.21 U 0.21 U 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 U 0.21 U 0.21 UJ
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA 0.21 R 0.22 R 0.21 UJ 0.21 U 0.21 U 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 U 0.21 U 0.21 UJ
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 NA 0.13 R 0.13 R 0.13 UJ 0.13 U 0.13 UJ 0.2 U 0.13 UJ 0.13 U 0.13 UJ 0.13 U 0.13 U 0.13 UJ
3-Nitrotoluene -- -- 0.17 0.17 NA 0.21 R 0.22 R 0.21 UJ 0.21 UJ 0.21 U 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.21 U 0.21 UJ
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 NA 0.13 R 0.13 R 0.13 UJ 0.13 U 0.13 UJ 0.2 U 0.13 UJ 0.13 UJ 0.13 UJ 0.13 U 0.13 U 0.13 UJ
4-Nitrotoluene 5.01 -- 4.3 5.01 NA 0.42 R 0.43 R 0.42 UJ 0.43 UJ 0.43 U 0.2 U 0.43 UJ 0.43 U 0.44 UJ 0.44 UJ 0.43 U 0.43 U
HMX -- -- 100 100 NA 0.21 R 0.22 R 0.21 UJ 0.21 U 0.21 U 0.2 U 0.22 UJ 0.21 U 0.22 U 0.22 U 0.21 U 0.21 U
Nitrobenzene 0.521 -- 0.14 0.521 NA 0.21 R 0.22 R 0.21 UJ 0.21 U 0.21 U 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 U 0.21 U 0.21 UJ
RDX 0.774 -- 0.7 0.774 NA 0.13 R 0.13 R 0.13 UJ 0.13 U 0.13 U 0.2 U 0.13 UJ 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Tetryl -- -- 3.9 3.9 NA 0.21 R 0.22 R 0.21 UJ 0.21 UJ 0.21 U 0.2 U 0.22 UJ 0.21 U 0.22 U 0.22 U 0.21 U 0.21 U

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA NA NA 0.1 U 0.095 U 0.29 U 0.1 U NA NA 0.098 U 0.11 U 0.1 U
Delta-BHC -- -- -- -- NA NA NA NA 0.026 U 0.04 U 0.02 U 0.042 U NA NA 0.04 U NA 0.043 U
Endosulfan I -- -- -- -- NA NA NA NA 0.023 U 0.022 U 0.02 U 0.023 U NA NA 0.022 U NA 0.024 U
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Well Number NTAmw-118 NTAmw-119 NTAmw-507 NTAmw-119 NTAmw-120 NTAmw-120 NTAMW-120 NTAmw-120 FWGmw-012 FWGmw-012 RQLmw-007 RQLmw-508 RQLmw-007
Sample Date 12/4/2017 4/27/2017 4/27/2017 12/4/2017 1/12/2017 4/27/2017 8/1/2017 12:30 12/4/2017 5/2/2017 12/6/2017 5/1/2017 5/1/2017 12/7/2017

RVAAP Area
Screening Criteria

NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Unconsolidated
DUP

NTAmw-119 Unconsolidated Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon* Upper Sharon* Upper Sharon
DUP

RQLmw-007
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 NA 130 J NA 97 J 550 70 U 150 U 1000 70 U 300 U 65 J 52 J 70 U
Antimony -- 6 0.78 0.78 NA 1 U NA 1 U 1 U 1 U 9 U 1 U 1 U 1 U 6 U 6 U 6 U
Arsenic -- 10 0.052 0.052 NA 6.2 NA 6.8 8.3 8.2 8.1 J D 9.3 1.3 J 1.5 J 5.9 5.3 30 
Barium -- 2000 380 380 NA 88 J NA 88 J 29 U 26 J 26 D 31 J 36 23 J 37 37 53 
Beryllium -- 4 2.5 2.5 NA 0.3 U NA 0.3 U 0.3 UJ 0.3 U 4.5 U 1 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Cadmium -- 5 0.92 0.92 NA 1 U NA 1 U 1 U 1 U 4.5 U 1 U 1 U 1 U 0.37 J 1 U 1 U
Calcium -- -- -- -- NA 85000 NA 81000 99000 98000 100000 D B 100000 30000 20000 120000 120000 140000 
Chromium -- 100 -- NA 1.8 U NA 1.8 U 0.8 J 1.8 U 8 U 2.1 J 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U
Chromium, hexavalent -- -- 0.035 0.035 NA NA NA NA NA 4 U 20 U 20 U NA NA NA NA NA
Cobalt -- -- 0.6 0.6 NA 0.19 J NA 0.14 J 0.6 J 0.3 J 1.8 U 2 1.9 1.5 6.7 7.1 5 
Copper -- 1300 80 80 NA 1.8 U NA 1.8 U 0.81 J 1.8 U 0.8 U 1.6 J 1.8 U 1.8 U 2.5 2.6 1.8 U
Iron -- -- 1400 1400 NA 1400 J NA 1200 1800 870 J 1000 D 2600 2800 2600 790 810 11000 J
Lead -- 15 15 15 NA 0.25 J NA 0.2 J 0.38 J 0.7 U 2 U 1.8 J 0.7 U 0.5 J 0.67 J 0.66 J 0.43 J
Magnesium -- -- -- -- NA 21000 NA 22000 36000 35000 36000 D 41000 5300 4800 32000 35000 76000 
Manganese -- -- 43 43 NA 340 NA 330 J 110 97 97 D 130 J 140 91 J 380 J 390 1200 J
Nickel -- -- 39 39 NA 1 U NA 1 U 1.3 J 1 U 4 U 3.3 1.4 J 1.1 J 13 13 15 
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA 19 J 21 J 43 J
Potassium -- -- -- -- NA 3000 U NA 3000 U 3200 3000 U 2700 D 3500 3300 1100 J 3500 3500 6100 
Selenium -- 50 10 10 NA 2 U NA 2 U 2 U 2 U 4 U 2 U 2 U 2 U 2 U 2 U 2 U
Sodium -- -- -- -- NA 7000 J NA 6500 15000 14000 J 15000 D 16000 6300 6200 5000 U 5500 4700 J
Thallium -- 2 0.02 0.02 NA 0.2 U NA 0.2 U 0.2 U 0.2 U 15 U 1 U 0.2 U 0.2 U 0.14 J 0.13 J 0.22 J
Total Cyanide -- 200 0.15 0.15 5 U NA NA NA 5 U 5 U 5 U 5 U NA NA 10 U NA 10 U
Vanadium -- -- 8.6 8.6 NA 2 U NA 2 U 0.54 J 2 U 8 U 2 U 2 U 2 UJ 2 U 2 U 2 UJ
Zinc -- -- 600 600 NA 8 U NA 8 U 8 U 8 U 18 U 20 U 8 U 2.4 J 45 47 75 
Cyanide, Free -- 200 0.15 0.15 10 U NA NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA 0.01 U 0.01 U 0.01 U NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number RQLmw-007-D RQLmw-008 RQLmw-008 RQLmw-009 RQLmw-009 RQLmw-009 RQLmw-011 RQLmw-011 RQLmw-012 RQLmw-012 RQLmw-012-D RQLmw-013 RQLmw-013
Sample Date 12/7/2017 5/1/2017 12/7/2017 1/13/2017 5/1/2017 12/7/2017 5/1/2017 12/7/2017 5/3/2017 12/7/2017 12/7/2017 5/1/2017 12/7/2017

RVAAP Area
Screening Criteria Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon DUP Upper Sharon Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 6.75 6.24 6.43 6.36 6.82 5.61 4.28 6.02 5.50 5.10 5.10 5.16 3.87
Turbidity (NTU) -- -- -- 0 6.22 0 9.11 4.05 2.6 0 0 0.59 0 0 0.58 0

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 0.4 UJ 0.4 U 0.4 UJ NA 0.4 U 0.4 U NA NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 0.8 UJ 0.8 U 0.8 UJ NA 0.8 U 0.8 U NA NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 0.8 UJ 0.8 U 0.8 UJ NA 0.8 U 0.8 U NA NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 4 UJ 4 U 4 UJ NA 4 U 4 U NA NA NA NA NA NA NA
Acetone -- -- 1400 1400 6.4 UJ 6.4 U 6.4 UJ NA 6.4 U 6.4 U NA NA NA NA NA NA NA
Benzene 5 5 0.46 5 0.4 UJ 0.4 U 0.4 UJ NA 0.4 U 0.4 U NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 0.4 UJ 0.4 U 0.4 UJ NA 0.4 U 0.4 U NA NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 0.4 UJ 0.4 U 0.4 UJ NA 0.4 U 0.4 U NA NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 0.4 UJ 0.4 U 0.4 UJ NA 0.4 U 0.4 U NA NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 0.8 UJ 0.8 U 0.8 UJ NA 0.8 U 0.8 U NA NA NA NA NA NA NA
Toluene -- 1000 110 110 0.4 UJ 0.4 U 0.4 UJ NA 0.4 U 0.4 U NA NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 0.8 UJ 0.8 U 0.8 UJ NA 0.8 U 0.8 U NA NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA NR NR NA NR NR 4.3 U 2 U NA NA NA NA NA
Acenaphthene -- -- 53 53 0.043 U 0.04 U 0.028 J NA 0.04 U 0.042 U 0.04 U 0.041 U NA NA NA NA NA
Acenaphthylene -- -- -- -- 0.043 U 0.04 U 0.04 U NA 0.04 U 0.042 U 0.04 U 0.041 U NA NA NA NA NA
Benz(a)anthracene 0.004 -- 0.03 0.004 0.11 U 0.012 U 0.1 U NA 0.012 U 0.1 U 0.012 U 0.1 U NA NA NA NA NA
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 0.0061 J 0.012 U 0.012 U NA 0.012 U 0.013 U 0.012 U 0.012 U NA NA NA NA NA
Benzyl alcohol -- -- 200 200 0.99 U 0.33 J 1.1 U NA 0.48 U 0.99 U 0.49 U 0.99 U NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 4.4 U 1.5 J 4.7 U NA 1.7 J 4.3 U 2 J 4.3 U NA NA NA NA NA
Chrysene -- -- 25 25 0.11 U 0.012 U 0.012 U NA 0.012 U 0.013 U 0.012 U 0.012 U NA NA NA NA NA
Fluoranthene -- -- 80 80 0.11 U 0.012 U 0.1 U NA 0.012 U 0.013 U 0.012 U 0.012 U NA NA NA NA NA
Fluorene -- -- 29 29 0.043 U 0.073 J 0.05 J NA 0.04 U 0.042 U 0.04 U 0.041 U NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 0.043 U 0.04 U 0.04 U NA 0.04 U 0.042 U 0.04 U 0.041 U NA NA NA NA NA
Naphthalene -- -- 0.17 0.17 0.0087 J 0.012 U 0.011 J NA 0.012 U 0.012 J 0.012 U 0.011 J NA NA NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 NA NR NR NA NR NR 2 U 0.99 U NA NA NA NA NA
Phenanthrene -- -- -- -- 0.11 U 0.02 U 0.02 U NA 0.02 U 0.1 U 0.02 U 0.02 U NA NA NA NA NA
Pyrene -- -- 12 12 0.11 U 0.02 U 0.02 U NA 0.02 U 0.021 U 0.02 U 0.02 U NA NA NA NA NA

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.43 U 0.43 U 0.43 U NA 0.42 U 0.42 UJ NA NA NA NA NA NA NA
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.21 U 0.22 U 0.21 U NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.21 U 0.22 U 0.21 U NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.21 U 0.22 U 0.21 U NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 U 0.13 U 0.13 U NA 0.13 U 0.13 UJ NA NA NA NA NA NA NA
3-Nitrotoluene -- -- 0.17 0.17 0.21 U 1.5 0.21 U NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.13 U 0.13 U 0.13 U NA 0.13 U 0.13 UJ NA NA NA NA NA NA NA
4-Nitrotoluene 5.01 -- 4.3 5.01 0.43 U 0.98 J 0.43 U NA 0.42 U 0.42 UJ NA NA NA NA NA NA NA
HMX -- -- 100 100 0.21 U 0.22 U 0.46 NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 0.21 U 0.22 U 0.21 U NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA
RDX 0.774 -- 0.7 0.774 0.13 U 0.25 0.13 U NA 0.13 U 0.13 UJ NA NA NA NA NA NA NA
Tetryl -- -- 3.9 3.9 0.21 U 0.22 U 0.21 U NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA 1100 J NA 1100 J J1 1170 J NA 4600 J1
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA 100 U NA 640 NA NA 100 U NA
Sulfate -- -- -- -- NA NA NA NA NA NA 110000 J 69000 190000 J 86000 84100 150000 170000 D

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 0.099 U 0.096 U 0.097 U 0.098 U 0.095 U 0.1 U NA NA NA NA NA NA NA
Delta-BHC -- -- -- -- 0.043 U 0.04 U 0.041 U NA 0.041 U 0.042 U NA NA NA NA NA NA NA
Endosulfan I -- -- -- -- 0.024 U 0.022 U 0.023 U NA 0.022 U 0.023 U NA NA NA NA NA NA NA
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Well Number RQLmw-007-D RQLmw-008 RQLmw-008 RQLmw-009 RQLmw-009 RQLmw-009 RQLmw-011 RQLmw-011 RQLmw-012 RQLmw-012 RQLmw-012-D RQLmw-013 RQLmw-013
Sample Date 12/7/2017 5/1/2017 12/7/2017 1/13/2017 5/1/2017 12/7/2017 5/1/2017 12/7/2017 5/3/2017 12/7/2017 12/7/2017 5/1/2017 12/7/2017

RVAAP Area
Screening Criteria Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon DUP Upper Sharon Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 27 J 150 J 70 U NA 40 J 38 J NA NA NA NA NA NA NA
Antimony -- 6 0.78 0.78 6 U 6 U 1 U NA 1 U 1 U NA NA NA NA NA NA NA
Arsenic -- 10 0.052 0.052 30 35 44 NA 1.1 J 2.3 J NA NA NA NA NA NA NA
Barium -- 2000 380 380 53 84 87 NA 23 34 NA NA NA NA NA NA NA
Beryllium -- 4 2.5 2.5 0.3 U 0.27 J 0.3 U NA 0.3 U 0.3 U NA NA NA NA NA NA NA
Cadmium -- 5 0.92 0.92 0.34 J 1 U 1 U NA 1 U 1 U NA NA NA NA NA NA NA
Calcium -- -- -- -- 140000 48000 57000 NA 21000 22000 NA NA NA NA NA NA NA
Chromium -- 100 -- 1.8 U 0.57 J 1.8 U NA 1.8 U 1.8 U NA NA NA NA NA NA NA
Chromium, hexavalent -- -- 0.035 0.035 NA NA NA NA NA NA 4 UJ 20 U 4 UJ 20 U NA 4 U 20 U
Cobalt -- -- 0.6 0.6 5 3 12 NA 0.77 J 1.4 NA NA NA NA NA NA NA
Copper -- 1300 80 80 1.8 U 1.4 J 1.8 U NA 3.5 3.5 NA NA NA NA NA NA NA
Iron -- -- 1400 1400 11000 49000 65000 NA 930 1100 NA NA NA NA NA NA NA
Lead -- 15 15 15 0.42 J 0.77 J 0.7 U NA 0.57 J 1.4 J NA NA NA NA NA NA NA
Magnesium -- -- -- -- 76000 49000 54000 NA 10000 32000 NA NA NA NA NA NA NA
Manganese -- -- 43 43 1200 J 520 540 UJ NA 330 480 J NA NA NA NA NA NA NA
Nickel -- -- 39 39 15 4.8 36 NA 3.6 2.2 J NA NA NA NA NA NA NA
Phosphorus -- -- 0.04 0.04 39 J NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- NA 3000 U 3100 NA 3000 U 2900 J NA NA NA NA NA NA NA
Selenium -- 50 10 10 2 U 2 U 2 U NA 2 U 2 U NA NA NA NA NA NA NA
Sodium -- -- -- -- 4700 J 5000 U 5700 J NA 5000 U 1700 J NA NA NA NA NA NA NA
Thallium -- 2 0.02 0.02 0.22 J 0.11 J 0.11 J NA 0.098 J 0.14 J NA NA NA NA NA NA NA
Total Cyanide -- 200 0.15 0.15 10 U 10 U 10 U NA 5 U 10 U NA NA 5 U 10 U NA NA NA
Vanadium -- -- 8.6 8.6 2 UJ 2 U 2 J NA 2 U 2 UJ NA NA NA NA NA NA NA
Zinc -- -- 600 600 75 22 440 NA 3.7 J 4.4 J NA NA NA NA NA NA NA
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA 10 U 9.4 J NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA 15000 140000 28000 18000 NA 3200 U 3200 U
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number RQLmw-013-D RQLmw-014 RQLmw-014 RQLmw-015 RQLmw-016 RQLmw-016 SCFmw-001 SCFmw-004 SCFmw-006 SCFmw-006 SCFmw-006 SCFmw-006 WBGmw-006
Sample Date 12/7/2017 4/18/2017 12/7/2017 1/13/2017 5/1/2017 12/7/2017 1/17/2017 4/18/2017 4/18/2017 4/19/2017 4/28/2017 12/5/2017 1/10/2017

RVAAP Area
Screening Criteria Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Winklepeck 

Burning Grounds

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value DUP Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Unconsolidated
Field Measurements

pH (s.u.) -- -- -- 3.87 5.59 5.91 6.53 5.95 6.44 7.18 7.05 7.46 NA 7.22 7.53 7.03
Turbidity (NTU) -- -- -- 0 0.8 0 8.19 0 7.1 0.99 0.35 1.1 NA 0.5 0.4 2.3

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA NA NA NA NA 0.4 U NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 NA NA NA NA NA NA 0.8 U NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 NA NA NA NA NA NA 0.8 U NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 NA NA NA NA NA NA 4 U NA NA NA NA NA NA
Acetone -- -- 1400 1400 NA NA NA NA NA NA 6.4 U NA NA NA NA NA NA
Benzene 5 5 0.46 5 NA NA NA NA NA NA 0.4 U NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 NA NA NA NA NA NA 0.4 U NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 NA NA NA NA NA NA 0.4 U NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 NA NA NA NA NA NA 0.4 U NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 NA NA NA NA NA NA 0.8 U NA NA NA NA NA NA
Toluene -- 1000 110 110 NA NA NA NA NA NA 0.4 U NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 NA NA NA NA NA NA 0.8 U NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA NA NA NA NA NA 4.3 U NR NA NA NA NA NA
Acenaphthene -- -- 53 53 NA NA NA NA NA NA 0.044 U NR NA NA NA NA NA
Acenaphthylene -- -- -- -- NA NA NA NA NA NA 0.044 U NR NA NA NA NA NA
Benz(a)anthracene 0.004 -- 0.03 0.004 NA NA NA NA NA NA 0.013 U NR NA NA NA NA NA
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NA NA NA NA NA NA 0.013 U NR NA NA NA NA NA
Benzyl alcohol -- -- 200 200 NA NA NA NA NA NA 0.49 U NR NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 NA NA NA NA NA NA 2 U 1.9 U NA NA NA NA NA
Chrysene -- -- 25 25 NA NA NA NA NA NA 0.013 U NR NA NA NA NA NA
Fluoranthene -- -- 80 80 NA NA NA NA NA NA 0.013 U NR NA NA NA NA NA
Fluorene -- -- 29 29 NA NA NA NA NA NA 0.044 U NR NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NA NA NA NA NA NA 0.044 U NR NA NA NA NA NA
Naphthalene -- -- 0.17 0.17 NA NA NA NA NA NA 0.15 NR NA NA NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 NA NA NA NA NA NA 2 U NR NA NA NA NA NA
Phenanthrene -- -- -- -- NA NA NA NA NA NA 0.022 U NR NA NA NA NA NA
Pyrene -- -- 12 12 NA NA NA NA NA NA 0.022 U NR NA NA NA NA NA

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 NA 0.43 U 0.4 U NA NA NA 0.44 U 0.41 UJ NA NA NA NA NA
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 NA 0.21 U 0.2 U NA NA NA 0.22 U 0.21 UJ NA NA NA NA NA
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 NA 0.21 U 0.2 U NA NA NA 0.22 U 0.21 UJ NA NA NA NA NA
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NA 0.21 U 0.2 U NA NA NA 0.22 U 0.21 UJ NA NA NA NA NA
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 NA 0.13 U 0.12 U NA NA NA 0.13 U 0.12 UJ NA NA NA NA NA
3-Nitrotoluene -- -- 0.17 0.17 NA 0.21 U 0.2 U NA NA NA 0.22 U 0.21 UJ NA NA NA NA NA
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 NA 0.13 U 0.12 U NA NA NA 0.13 U 0.12 UJ NA NA NA NA NA
4-Nitrotoluene 5.01 -- 4.3 5.01 NA 0.43 U 0.4 U NA NA NA 0.44 U 0.41 UJ NA NA NA NA NA
HMX -- -- 100 100 NA 0.21 U 0.2 U NA NA NA 0.22 U 0.21 UJ NA NA NA NA NA
Nitrobenzene 0.521 -- 0.14 0.521 NA 0.21 U 0.2 U NA NA NA 0.22 UJ 0.21 UJ NA NA NA NA NA
RDX 0.774 -- 0.7 0.774 NA 0.28 J 0.12 U NA NA NA 0.13 U 0.12 UJ NA NA NA NA NA
Tetryl -- -- 3.9 3.9 NA 0.21 U 0.2 U NA NA NA 0.22 U 0.21 UJ NA NA NA NA NA

Common Anions (µg/L)
Chloride -- -- -- -- 4720 4950 3300 NA NA NA NA NA 3900 NA NA 2700 J NA
Nitrate as N 10000 10000 3200 10000 NA 100 U NA NA NA NA NA NA 100 UJ NA NA NA NA
Sulfate -- -- -- -- 171000 D 49000 120000 NA NA NA NA NA 28000 NA NA 21000 NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 NA NA NA 0.098 U NA NA 0.098 U NA NA NA NA NA 0.1 U
Delta-BHC -- -- -- -- NA NA NA NA NA NA NA 0.041 U NA NA NA NA NA
Endosulfan I -- -- -- -- NA NA NA NA NA NA NA 0.022 U NA NA NA NA NA



Table 3-5
Summary of 2017 Detected Constituents - FWGWMP Monitoring Wells

Camp Ravenna
Groundwater and Environmental Investigation Services

Page 38 of 41 Annual GW Report 2017

Well Number RQLmw-013-D RQLmw-014 RQLmw-014 RQLmw-015 RQLmw-016 RQLmw-016 SCFmw-001 SCFmw-004 SCFmw-006 SCFmw-006 SCFmw-006 SCFmw-006 WBGmw-006
Sample Date 12/7/2017 4/18/2017 12/7/2017 1/13/2017 5/1/2017 12/7/2017 1/17/2017 4/18/2017 4/18/2017 4/19/2017 4/28/2017 12/5/2017 1/10/2017

RVAAP Area
Screening Criteria Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Winklepeck 

Burning Grounds

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value DUP Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Unconsolidated
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 NA NA NA NA NA NA NA 70 U 70 U NA NA 37 J NA
Antimony -- 6 0.78 0.78 NA NA NA NA NA NA NA 1 U 1 U NA NA 1 U NA
Arsenic -- 10 0.052 0.052 NA NA NA NA NA NA NA 1 U 10 NA NA 12 J NA
Barium -- 2000 380 380 NA NA NA NA NA NA NA 66 110 NA NA 110 NA
Beryllium -- 4 2.5 2.5 NA NA NA NA NA NA NA 0.3 U 0.3 U NA NA 0.3 U NA
Cadmium -- 5 0.92 0.92 NA NA NA NA NA NA NA 1 U 1 U NA NA 1 U NA
Calcium -- -- -- -- NA NA NA NA NA NA NA 160000 63000 NA NA 57000 NA
Chromium -- 100 -- NA NA NA NA NA NA NA 1.8 U 0.74 J NA NA 1.8 UJ NA
Chromium, hexavalent -- -- 0.035 0.035 NA 4 UJ 20 U NA NA NA NA NA NA 4 U 4 U 20 U NA
Cobalt -- -- 0.6 0.6 NA NA NA NA NA NA NA 0.2 U 0.12 J NA NA 0.2 UJ NA
Copper -- 1300 80 80 NA NA NA NA NA NA NA 1.1 J 1.8 U NA NA 1.8 U NA
Iron -- -- 1400 1400 NA NA NA NA NA NA NA 45 J 610 NA NA 770 NA
Lead -- 15 15 15 NA NA NA NA NA NA NA 0.7 U 0.7 U NA NA 3 U NA
Magnesium -- -- -- -- NA NA NA NA NA NA NA 61000 15000 NA NA 15000 NA
Manganese -- -- 43 43 NA NA NA NA NA NA NA 800 150 NA NA 180 NA
Nickel -- -- 39 39 NA NA NA NA NA NA NA 1 U 1 U NA NA 1 U NA
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- NA NA NA NA NA NA NA 2600 J 2000 J NA NA 1700 J NA
Selenium -- 50 10 10 NA NA NA NA NA NA NA 2 U 2 U NA NA 2 U NA
Sodium -- -- -- -- NA NA NA NA NA NA NA 11000 10000 NA NA 10000 NA
Thallium -- 2 0.02 0.02 NA NA NA NA NA NA NA 0.2 U 0.2 U NA NA 0.2 U NA
Total Cyanide -- 200 0.15 0.15 NA NA NA NA 10 U 10 U 5 U NA NA NA NA NA NA
Vanadium -- -- 8.6 8.6 NA NA NA NA NA NA NA 2 U 2 U NA NA 2 U NA
Zinc -- -- 600 600 NA NA NA NA NA NA NA 2.2 J 8 U NA NA 8 U NA
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA 48000 90000 B NA NA NA NA NA 210000 NA NA 210000 NA
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number WBGmw-006 WBGmw-006 WBGmw-009 WBGmw-009 WBGmw-015 WBGmw-015 WBGmw-020 WBGmw-020 WBGmw-020 WBGmw-021 WBGmw-021 WBGmw-021
Sample Date 4/20/2017 12/5/2017 4/20/2017 12/5/2017 1/10/2017 4/20/2017 1/10/2017 4/20/2017 12/5/2017 1/10/2017 4/20/2017 12/5/2017

RVAAP Area
Screening Criteria Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
Field Measurements

pH (s.u.) -- -- -- 7.38 7.43 6.16 7.02 7.03 7.03 6.76 6.73 7.03 6.98 7.27 7.28
Turbidity (NTU) -- -- -- 1.47 9.4 0.89 0.1 15.9 5.04 5.98 1.07 5.6 1.03 4.82 10

VOCs (µg/L)

1,1,1-Trichloroethane -- 200 800 200 NA NA NA NA 0.4 U 0.4 U NA NA NA NA NA NA
1,1-Dichloroethane -- -- 2.8 2.8 NA NA NA NA 0.8 U 0.8 U NA NA NA NA NA NA
1,1-Dichloroethene -- 7 28 7 NA NA NA NA 0.8 U 0.8 U NA NA NA NA NA NA
2-Hexanone -- -- 3.8 3.8 NA NA NA NA 4 U 4 U NA NA NA NA NA NA
Acetone -- -- 1400 1400 NA NA NA NA 6.4 U 6.4 U NA NA NA NA NA NA
Benzene 5 5 0.46 5 NA NA NA NA 0.4 U 0.4 U NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 5 NA NA NA NA 0.4 U 0.4 U NA NA NA NA NA NA
Chloroform 0.207 -- 0.22 0.207 NA NA NA NA 0.4 U 0.4 U NA NA NA NA NA NA
Ethylbenzene -- 700 1.5 1.5 NA NA NA NA 0.4 U 0.4 U NA NA NA NA NA NA
Methylene Chloride 5.34 5 11 5.34 NA NA NA NA 0.8 U 0.8 U NA NA NA NA NA NA
Toluene -- 1000 110 110 NA NA NA NA 0.4 U 0.4 U NA NA NA NA NA NA
Xylene (Total) -- 10000 19 19 NA NA NA NA 0.8 U 0.8 U NA NA NA NA NA NA

SVOCs (µg/L)
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 NR NR NR NR NR NR NR NR NR NR NR NR
Acenaphthene -- -- 53 53 NR NR NR NR NR NR NR NR NR NR NR NR
Acenaphthylene -- -- -- -- NR NR NR NR NR NR NR NR NR NR NR NR
Benz(a)anthracene 0.004 -- 0.03 0.004 NR NR NR NR NR NR NR NR NR NR NR NR
Benzo(b)fluoranthene 0.002 -- 0.25 0.002 NR NR NR NR NR NR NR NR NR NR NR NR
Benzyl alcohol -- -- 200 200 NR NR NR NR NR NR NR NR NR NR NR NR
bis(2-Ethylhexyl)phthalate 6 6 5.6 6 1.9 U 4.2 U 1.9 U 4.2 U NA NA NA 2 U 4.6 U NA 2 U 4.2 UJ
Chrysene -- -- 25 25 NR NR NR NR NR NR NR NR NR NR NR NR
Fluoranthene -- -- 80 80 NR NR NR NR NR NR NR NR NR NR NR NR
Fluorene -- -- 29 29 NR NR NR NR NR NR NR NR NR NR NR NR
Indeno(1,2,3-cd)pyrene 0.002 0.25 0.002 NR NR NR NR NR NR NR NR NR NR NR NR
Naphthalene -- -- 0.17 0.17 NR NR NR NR NR NR NR NR NR NR NR NR
Nitrobenzene 0.521 -- 0.14 0.521 NR NR NR NR NR NR NR NR NR NR NR NR
Phenanthrene -- -- -- -- NR NR NR NR NR NR NR NR NR NR NR NR
Pyrene -- -- 12 12 NR NR NR NR NR NR NR NR NR NR NR NR

Explosives (µg/L)
1,3,5-Trinitrobenzene -- -- 59 59 0.41 U 0.41 UJ 0.41 U 0.44 UJ 0.43 U 0.42 U NA 0.43 U 0.44 UJ NA 0.41 U 0.44 UJ
1,3-Dinitrobenzene 0.104 -- 0.2 0.104 0.21 U 0.2 UJ 0.21 U 0.22 UJ 0.21 U 0.21 U NA 0.21 U 0.22 UJ NA 0.21 U 0.22 UJ
2,4,6-Trinitrotoluene 0.521 -- 0.98 0.521 0.21 U 0.2 U 0.21 U 0.22 UJ 0.21 U 0.21 U NA 0.21 U 0.22 U NA 0.21 U 0.22 U
2,4-Dinitrotoluene 0.12 -- 0.24 0.12 0.21 U 0.2 UJ 0.21 U 0.22 UJ 0.21 U 0.21 U NA 0.21 U 0.22 UJ NA 0.21 U 0.22 UJ
2-Amino-4,6-dinitrotoluene 0.209 -- 3.9 0.209 0.12 U 0.12 UJ 0.12 U 0.13 UJ 0.13 U 0.13 U NA 0.13 U 0.13 UJ NA 0.12 U 0.13 UJ
3-Nitrotoluene -- -- 0.17 0.17 0.21 U 0.2 UJ 0.21 U 0.22 UJ 0.21 UJ 0.21 U NA 0.21 U 0.22 UJ NA 0.21 U 0.22 UJ
4-Amino-2,6-dinitrotoluene 0.209 -- 3.9 0.209 0.12 U 0.12 UJ 0.12 U 0.13 UJ 0.13 U 0.13 U NA 0.13 U 0.13 UJ NA 0.12 U 0.13 UJ
4-Nitrotoluene 5.01 -- 4.3 5.01 0.41 U 0.41 J 0.41 U 0.44 UJ 0.43 UJ 0.42 U NA 0.43 U 0.44 UJ NA 0.41 U 0.44 UJ
HMX -- -- 100 100 3.5 0.38 J 0.73 3.5 J 0.21 U 0.21 U NA 0.21 U 0.22 U NA 0.21 U 0.22 U
Nitrobenzene 0.521 -- 0.14 0.521 0.21 U 0.2 UJ 0.21 U 0.22 UJ 0.21 U 0.21 U NA 0.21 U 0.22 UJ NA 0.21 U 0.22 UJ
RDX 0.774 -- 0.7 0.774 11 1.2 UJ 2.1 11 J 0.13 U 0.13 U NA 0.13 U 0.068 J NA 0.12 U 0.13 UJ
Tetryl -- -- 3.9 3.9 0.21 U 0.2 U 0.21 U 0.22 UJ 0.21 UJ 0.21 U NA 0.21 U 0.22 UJ NA 0.21 U 0.22 UJ

Common Anions (µg/L)
Chloride -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate as N 10000 10000 3200 10000 NA NA NA NA NA NA NA NA NA NA NA NA
Sulfate -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides and PCBs (µg/L)
Aroclor-1254 0.021 -- 0.0078 0.021 0.11 U NA NA NA NA NA 0.097 U 0.1 U NA 0.097 U 0.096 U NA
Delta-BHC -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number WBGmw-006 WBGmw-006 WBGmw-009 WBGmw-009 WBGmw-015 WBGmw-015 WBGmw-020 WBGmw-020 WBGmw-020 WBGmw-021 WBGmw-021 WBGmw-021
Sample Date 4/20/2017 12/5/2017 4/20/2017 12/5/2017 1/10/2017 4/20/2017 1/10/2017 4/20/2017 12/5/2017 1/10/2017 4/20/2017 12/5/2017

RVAAP Area
Screening Criteria Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds
Winklepeck 

Burning Grounds

Monitored Zone FWCUG MCL RSL
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
Total Inorganics (µg/L)

Aluminum -- -- 2000 2000 23 J 160 J 67 J 21 J NA NA NA 70 U 70 U NA 70 U 70 U
Antimony -- 6 0.78 0.78 0.71 J 1 U 1 U 1 U NA NA NA 1 U 1 U NA 1 U 1 U
Arsenic -- 10 0.052 0.052 1 U 0.33 J 1 U 1 UJ NA NA NA 1.2 J 1.4 J NA 6 15 J
Barium -- 2000 380 380 19 25 16 16 NA NA NA 16 15 NA 55 56 
Beryllium -- 4 2.5 2.5 0.3 U 0.3 U 0.3 U 0.3 U NA NA NA 0.3 U 0.3 U NA 0.3 U 0.3 U
Cadmium -- 5 0.92 0.92 1 U 1 U 1 U 1 U NA NA NA 1 U 1 U NA 1 U 1 U
Calcium -- -- -- -- 65000 56000 43000 85000 NA NA NA 31000 29000 NA 74000 63000 
Chromium -- 100 -- 1.8 U 1.8 UJ 1.8 U 1.8 UJ NA NA NA 1.8 U 1.8 UJ NA 1.8 U 1.8 UJ
Chromium, hexavalent -- -- 0.035 0.035 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt -- -- 0.6 0.6 0.28 J 2.6 J 0.13 J 0.2 UJ NA NA NA 0.36 J 0.23 UJ NA 0.24 J 0.2 UJ
Copper -- 1300 80 80 1.8 U 1 J 0.97 J 1.8 U NA NA NA 1.8 U 1.8 U NA 1.8 U 1.8 U
Iron -- -- 1400 1400 51 J 350 94 J 100 U NA NA NA 3300 4100 NA 540 2500 
Lead -- 15 15 15 0.7 U 3 U 0.29 J 0.7 U NA NA NA 0.18 J 3 U NA 0.7 U 3 U
Magnesium -- -- -- -- 21000 20000 11000 28000 NA NA NA 9800 10000 NA 18000 17000 
Manganese -- -- 43 43 94 J 1000 23 J 220 NA NA NA 240 J 310 NA 300 J 520 
Nickel -- -- 39 39 1 U 1.3 J 0.84 J 0.65 J NA NA NA 2.4 J 2.5 J NA 1 U 0.31 J
Phosphorus -- -- 0.04 0.04 NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- -- -- -- 940 U 840 J 940 U 1300 J NA NA NA 940 U 660 J NA 660 J 1400 J
Selenium -- 50 10 10 2 U 2 U 2 U 2 U NA NA NA 2 U 2 U NA 2 U 2 U
Sodium -- -- -- -- 5700 5000 5000 U 4900 J NA NA NA 5000 U 4100 J NA 5100 4900 J
Thallium -- 2 0.02 0.02 0.2 U 0.2 U 0.2 U 0.2 U NA NA NA 0.2 U 0.2 U NA 0.2 U 0.2 U
Total Cyanide -- 200 0.15 0.15 NA NA NA NA 5 U 5 U NA NA NA NA NA NA
Vanadium -- -- 8.6 8.6 2 U 2 U 2 U 2 U NA NA NA 2 U 2 U NA 2 U 2 U
Zinc -- -- 600 600 8 U 2.3 J 8 U 8 U NA NA NA 8 U 8 U NA 8 U 8 U
Cyanide, Free -- 200 0.15 0.15 NA NA NA NA NA NA NA NA NA NA NA NA
Alkalinity (as CaCO3) -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate -- -- 1.4 1.4 NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (µg/L)
Aluminum, Dissolved -- -- 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony, Dissolved -- 6 0.78 0.78 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, Dissolved -- 10 0.052 0.052 NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved -- 2000 380 380 NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium, Dissolved -- 4 2.5 2.5 NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved -- 5 0.92 0.92 NA NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, Dissolved -- 100 -- -- NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved -- -- 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA
Copper, Dissolved -- 1300 80 80 NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved -- -- 1400 1400 NA NA NA NA NA NA NA NA NA NA NA NA
Lead, Dissolved -- 15 15 15 NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved -- -- 43 43 NA NA NA NA NA NA NA NA NA NA NA NA
Nickel, Dissolved -- -- 39 39 NA NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA
Selenium, Dissolved -- 50 10 10 NA NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA
Thallium, Dissolved -- 2 0.02 0.02 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium, Dissolved -- -- 8.6 8.6 NA NA NA NA NA NA NA NA NA NA NA NA
Zinc, Dissolved -- -- 600 600 NA NA NA NA NA NA NA NA NA NA NA NA
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Notes and Abbreviations:
-- indicates value not established
µg/L - micrograms per liter
B - Constituent detected in sample and laboratory blank sample
D - The reported value is from a dilution
HF - Field parameter with a holding time of 15 minutes. Test performed by laboratory at client's request.
J - Estimated value
M - Manual integrated compound
NA - Constituent not analyzed
NR - Constituent not reported
NTU - Nephelometric turbidity units
PCBs - Polychlorinated Biphenyls
Q - One or more laboratory quality control criteria failed
R - Rejected during data validation
s.u. - Standard pH units
SVOCs - Semi-Volatile Organic Compounds
U - Constituent not detected; Reporting limit presented
VOCs - Volatile Organic Compounds
Only detected constituents are included in this table
Screening Criteria include the Facility-Wide Cleanup Goals (FWCUG), Maximum Contaminant Levels (MCL), and Regional Screening Levels (RSL).   
Selected criteria identified as Comparison Value.
FWCUGs are from Final Facility-Wide Human Health Cleanup Goals for the Ravenna Army Ammunition Plant, Ravenna, Ohio, dated March 23, 2010 (SAIC, 2010)
FWCUGs will be updated during the Remedial Investigation (RI).
RSLs are from November 2017 (using a Target Hazard Quotient=0.1, and Target Cancer Risk=10e-6).
Highlighted pH values identify pH levels less than 5.0 or greater than 9.0 s.u.
Highlighted concentrations indicate the constituent concentration is  greater than the screening criteria
The sample ID only includes the unfiltered sample.  All filtered sample results, for metals, are incorporated under the unfiltered sample column
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Well Number DET-003 DET-500 DETmw-003 BKGmw-005 BKGmw-005 BKGmw-005 BKGmw-005-D BKGmw-006 BKGmw-006 BKGmw-008 BKGmw-008 BKGmw-008 BKGmw-008 BKGmw-008-D BKGmw-015 BKGmw-015
Sample Date 4/24/2017 4/24/2017 12/5/2017 4/19/2017 5/3/2017 12/1/2017 12/1/2017 4/24/2017 12/5/2017 4/18/2017 4/19/2017 5/4/2017 12/6/2017 12/6/2017 4/19/2017 5/4/2017

RVAAP Area
Open Demolition 

Area #2
Open Demolition 

Area #2
Open Demolition 

Area #2 Background Background Background Background Background Background Background Background Background Background Background Background Background

Monitored Zone
Selected Comparison 

Value
DUP

DET-003 Unconsolidated Unconsolidated Unconsolidated Unconsolidated Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 0.8 U 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane 0.041 0.8 U 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane 0.0075 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone 3.8 4 U 4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 0.13 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane 0.75 0.8 U 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinylchloride 0.019 0.2 U 0.2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 1 U 1 U 4.2 U NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 0.48 1 U 1 U 4.2 U NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 1.2 1 U 1 U 1.9 U NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol 3.9 30 U 31 U 15 U NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3'-Dichlorobenzidine 0.13 4.4 U 4.5 U 1.9 U NA NA NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol 0.15 8.8 U 9 U 15 U NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chloroaniline 0.37 4.4 U 4.5 U 1.9 U NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline 3.13 4.4 U 4.5 U 1.9 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 0.004 0.012 U 0.013 U 0.1 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.2 0.012 U 0.013 U 0.012 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.002 0.012 U 0.013 U 0.0053 J NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.5 0.012 U 0.013 U 0.012 U NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether 0.014 1 U 1 U 0.95 U NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 2 U 2.1 U 4.2 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Butyl benzyl phthalate 16 2 U 2.1 U 4.2 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 0.002 0.012 U 0.013 U 0.012 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran 0.79 1 U 1 U 0.95 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-N-Butyl phthalate 90 4.4 U 4.5 U 1.9 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-N-Octyl phthalate 20 1 U 1 U 4.2 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobenzene 0.0098 2 U 2.1 U 1.9 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene 0.14 10 U 10 U 28 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene 0.041 30 UJ 31 UJ 24 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane 0.33 4.4 U 4.5 U 28 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 0.041 U 0.045 U 0.04 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 0.17 0.012 U 0.013 U 0.012 U NA NA NA NA NA NA NA NA NA NA NA NA NA
N-Nitroso-di-N-propylamine 0.011 1 U 1 U 1.9 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol 1 60 U 62 U 15 U NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number DET-003 DET-500 DETmw-003 BKGmw-005 BKGmw-005 BKGmw-005 BKGmw-005-D BKGmw-006 BKGmw-006 BKGmw-008 BKGmw-008 BKGmw-008 BKGmw-008 BKGmw-008-D BKGmw-015 BKGmw-015
Sample Date 4/24/2017 4/24/2017 12/5/2017 4/19/2017 5/3/2017 12/1/2017 12/1/2017 4/24/2017 12/5/2017 4/18/2017 4/19/2017 5/4/2017 12/6/2017 12/6/2017 4/19/2017 5/4/2017

RVAAP Area
Open Demolition 

Area #2
Open Demolition 

Area #2
Open Demolition 

Area #2 Background Background Background Background Background Background Background Background Background Background Background Background Background

Monitored Zone
Selected Comparison 

Value
DUP

DET-003 Unconsolidated Unconsolidated Unconsolidated Unconsolidated Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon
Explosives
1,3-Dinitrobenzene 0.104 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene 0.12 4.4 U 4.5 U 1.9 U NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene 0.122 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitrotoluene 0.37 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA
3-Nitrotoluene 0.17 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene 0.521 2 U 2.1 U 0.95 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitroglycerin 5.01 2.1 U 2.1 U 2.1 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA
PETN 3.9 1.2 U 1.2 U 1.3 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA
RDX 0.774 0.12 U 0.12 U 0.13 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA
Pesticides and PCBs
Aldrin 0.005 0.022 UJ 0.022 UJ 0.023 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-BHC 0.014 0.019 U 0.02 U 0.021 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1016 0.14 0.098 U 0.095 U 0.095 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1221 0.0047 0.098 U 0.095 U 0.095 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1232 0.0047 0.098 U 0.095 U 0.095 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1242 0.213 0.098 U 0.095 U 0.095 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 0.0078 0.098 U 0.095 U 0.095 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 0.021 0.098 U 0.095 U 0.095 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 0.213 0.098 U 0.095 U 0.095 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.004 0.016 U 0.017 U 0.018 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Inorganics
Antimony 0.78 1 U 1 U 1 U 1 U NA 1 U NA 1 U 1 U 1 U NA NA 1 U NA 1 U NA
Antimony, Dissolved 0.78 1 U 1 U 1 U 1 U NA 1 U NA 1 U 1 U 1 U NA NA 1 U NA 1 U NA
Arsenic 0.052 9.3 9.4 10 J 1 U NA 0.64 J NA 0.93 J 3.3 J 1 U NA NA 1 U NA 1 U NA
Beryllium 2.5 0.3 U 0.3 U 0.3 U 0.3 U NA 1 U NA 0.3 U 0.3 U 0.3 U NA NA 0.3 U NA 0.3 U NA
Cadmium 0.92 1 U 1 U 1 U 1 U NA 1 U NA 1 U 1 U 1 U NA NA 1 U NA 1 U NA
Cadmium, Dissolved 0.92 1 U 1 U 1 U 1 U NA 1 U NA 1 U 1 U 1 U NA NA 1 U NA 1 U NA
Chromium, hexavalent 0.035 NA NA NA 4 U 4 U 20 U NA 4 U 20 U NA 4 U 4 U 20 U NA 4 U 4 U
Cobalt 0.6 0.28 J 0.31 J 0.055 J 0.11 J NA 0.39 J NA 0.38 J 0.54 J 0.059 J NA NA 15 NA 0.2 U NA
Cr (VI) 0.035 NA NA NA 4 U 4 U 20 U NA 4 U 20 U NA 4 U 4 U 20 U NA 4 U 4 U
Hexavalent chromium 0.035 NA NA NA 4 U 4 U 20 U NA 4 U 20 U NA 4 U 4 U 20 U NA 4 U 4 U
Manganese 43 250 260 240 6.7 NA 52 NA 71 140 0.77 J NA NA 130 J NA 1.1 J NA
Mercury 0.063 0.08 U 0.08 U 0.08 U 0.08 U NA 0.08 U NA 0.08 U 0.08 U 0.08 U NA NA 0.08 U NA 0.08 U NA
Mercury, Dissolved 0.063 0.08 U 0.08 U 0.08 U 0.08 U NA 0.08 U NA 0.08 U 0.08 U 0.08 U NA NA 0.08 U NA 0.08 U NA
Selenium 10 2 U 2 U 2 U 2 U NA 2 U NA 0.73 J 2 U 2 U NA NA 2 U NA 2 U NA
Thallium 0.02 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U NA 0.2 U 0.2 U 0.2 U NA NA 0.2 U NA 0.2 U NA
Thallium, Dissolved 0.02 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U NA 0.2 U 0.2 U 0.2 U NA NA 0.2 U NA 0.2 U NA
Total Cyanide 0.15 5 U 2 J 6.1 J NA NA NA NA NA NA 2 J NA NA 10 U NA NA NA
Vanadium 8.6 2 U 2 U 2 U 2 U NA 2 U NA 2 U 2 U 2 U NA NA 2 UJ NA 2 U NA
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Well Number BKGmw-015 BKGmw-016 BKGmw-016 BKGmw-016 BKGmw-016-D BKGmw-017 BKGmw-017 BKGmw-018 BKGmw-509 BKGmw-018 BKGmw-021 BKGmw-021 BKGmw-022 BKGmw-510 BKGMW-022 BKGmw-022
Sample Date 12/5/2017 4/19/2017 5/1/2017 12/4/2017 12/4/2017 4/20/2017 12/4/2017 4/20/2017 4/20/2017 12/5/2017 4/21/2017 12/5/2017 4/21/2017 4/21/2017 8/2/2017 12/1/2017

RVAAP Area Background Background Background Background Background Background Background Background Background Background Background Background Background Background Background Background

Monitored Zone
Selected Comparison 

Value Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Sharon
DUP

BKGmw-018 Sharon Unconsolidated Unconsolidated Homewood
DUP 

BKGmw-022 Homewood Homewood
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 NA NA NA NA NA NA NA NA NA NA NA NA 0.8 U 0.8 U NA 0.8 U
1,1,2-Trichloroethane 0.041 NA NA NA NA NA NA NA NA NA NA NA NA 0.8 U 0.8 U NA 0.8 U
1,2-Dibromoethane 0.0075 NA NA NA NA NA NA NA NA NA NA NA NA 0.4 U 0.4 U NA 0.4 U
2-Hexanone 3.8 NA NA NA NA NA NA NA NA NA NA NA NA 4 U 4 U NA 4 U
Bromodichloromethane 0.13 NA NA NA NA NA NA NA NA NA NA NA NA 0.4 U 0.4 U NA 0.4 U
Bromomethane 0.75 NA NA NA NA NA NA NA NA NA NA NA NA 0.8 U 0.8 U NA 0.8 U
Chloroform 0.207 NA NA NA NA NA NA NA NA NA NA NA NA 0.4 U 0.4 U NA 0.4 U
Vinylchloride 0.019 NA NA NA NA NA NA NA NA NA NA NA NA 0.2 U 0.2 U NA 0.2 U
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 NA NA NA NA NA NA NA NA NA NA NA NA 0.95 U 0.96 U 3 U 4.2 U
1,4-Dichlorobenzene 0.48 NA NA NA NA NA NA NA NA NA NA NA NA 0.95 U 0.96 U 3 U 4.2 U
2,4,6-Trichlorophenol 1.2 NA NA NA NA NA NA NA NA NA NA NA NA 0.95 U 0.96 U 3 U 1.9 U
2,4-Dinitrophenol 3.9 NA NA NA NA NA NA NA NA NA NA NA NA 28 U 29 U 10 U Q 15 U
3,3'-Dichlorobenzidine 0.13 NA NA NA NA NA NA NA NA NA NA NA NA 4.2 U 4.2 U 3 U 1.9 U
4,6-Dinitro-2-methylphenol 0.15 NA NA NA NA NA NA NA NA NA NA NA NA 8.4 U 8.4 U 3 U Q 15 U
4-Chloroaniline 0.37 NA NA NA NA NA NA NA NA NA NA NA NA 4.2 U 4.2 U 3 U 1.9 U
4-Nitroaniline 3.13 NA NA NA NA NA NA NA NA NA NA NA NA 4.2 U 4.2 U 3 U Q 1.9 U
Benz(a)anthracene 0.004 NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U 0.012 U 3 U 0.0076 J
Benzo(a)pyrene 0.2 NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U 0.012 U 3 U 0.013 U
Benzo(b)fluoranthene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U 0.012 U 3 U 0.0041 
Benzo(k)fluoranthene 2.5 NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U 0.012 U 3 U 0.013 U
bis(2-Chloroethyl)ether 0.014 NA NA NA NA NA NA NA NA NA NA NA NA 0.95 U 0.96 U 3 U 0.96 U
bis(2-Ethylhexyl)phthalate 6 NA NA NA NA NA NA NA NA NA NA NA NA 1.9 U 1.9 U 3 U 4.2 U
Butyl benzyl phthalate 16 NA NA NA NA NA NA NA NA NA NA NA NA 1.9 U 1.9 U 3 U 4.2 U
Dibenz(a,h)anthracene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U 0.012 U 3 U 0.013 U
Dibenzofuran 0.79 NA NA NA NA NA NA NA NA NA NA NA NA 0.95 U 0.96 U 3 U 0.96 U
Di-N-Butyl phthalate 90 NA NA NA NA NA NA NA NA NA NA NA NA 4.2 U 4.2 U 3 U 1.9 U
Di-N-Octyl phthalate 20 NA NA NA NA NA NA NA NA NA NA NA NA 0.95 U 0.96 U 10 U 4.2 U
Hexachlorobenzene 0.0098 NA NA NA NA NA NA NA NA NA NA NA NA 1.9 U 1.9 U 3 U 1.9 U
Hexachlorobutadiene 0.14 NA NA NA NA NA NA NA NA NA NA NA NA 9.5 U 9.6 U 3 U Q 29 U
Hexachlorocyclopentadiene 0.041 NA NA NA NA NA NA NA NA NA NA NA NA 28 R 29 R 3 U Q 24 U
Hexachloroethane 0.33 NA NA NA NA NA NA NA NA NA NA NA NA 4.2 U 4.2 U 3 U Q 29 U
Indeno(1,2,3-cd)pyrene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA 0.04 U 0.04 U 3 U Q 0.042 U
Naphthalene 0.17 NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U 0.012 U 3 U 0.0086 J
N-Nitroso-di-N-propylamine 0.011 NA NA NA NA NA NA NA NA NA NA NA NA 0.95 U 0.96 U 3 U 1.9 U
Pentachlorophenol 1 NA NA NA NA NA NA NA NA NA NA NA NA 57 U 58 U 3 U 15 U
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Well Number BKGmw-015 BKGmw-016 BKGmw-016 BKGmw-016 BKGmw-016-D BKGmw-017 BKGmw-017 BKGmw-018 BKGmw-509 BKGmw-018 BKGmw-021 BKGmw-021 BKGmw-022 BKGmw-510 BKGMW-022 BKGmw-022
Sample Date 12/5/2017 4/19/2017 5/1/2017 12/4/2017 12/4/2017 4/20/2017 12/4/2017 4/20/2017 4/20/2017 12/5/2017 4/21/2017 12/5/2017 4/21/2017 4/21/2017 8/2/2017 12/1/2017

RVAAP Area Background Background Background Background Background Background Background Background Background Background Background Background Background Background Background Background

Monitored Zone
Selected Comparison 

Value Sharon Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Sharon
DUP

BKGmw-018 Sharon Unconsolidated Unconsolidated Homewood
DUP 

BKGmw-022 Homewood Homewood
Explosives
1,3-Dinitrobenzene 0.104 NA NA NA NA NA NA NA NA NA NA NA NA 0.21 U 0.21 U 0.2 U 0.21 UJ
2,4-Dinitrotoluene 0.12 NA NA NA NA NA NA NA NA NA NA NA NA 4.2 U 4.2 U 3 U 1.9 UJ
2,6-Dinitrotoluene 0.122 NA NA NA NA NA NA NA NA NA NA NA NA 0.21 U 0.21 U 0.2 U 0.21 UJ
2-Nitrotoluene 0.37 NA NA NA NA NA NA NA NA NA NA NA NA 0.21 U 0.21 U 0.5 U 0.21 UJ
3-Nitrotoluene 0.17 NA NA NA NA NA NA NA NA NA NA NA NA 0.21 U 0.21 U 0.2 U 0.21 UJ
Nitrobenzene 0.521 NA NA NA NA NA NA NA NA NA NA NA NA 1.9 U 1.9 U 3 U 0.96 UJ
Nitroglycerin 5.01 NA NA NA NA NA NA NA NA NA NA NA NA 2.1 U 2.1 U 0.99 U 2.1 UJ
PETN 3.9 NA NA NA NA NA NA NA NA NA NA NA NA 1.3 U 1.2 U 0.99 U 1.3 UJ
RDX 0.774 NA NA NA NA NA NA NA NA NA NA NA NA 0.13 U 0.12 U 0.2 U 0.13 UJ
Pesticides and PCBs
Aldrin 0.005 NA NA NA NA NA NA NA NA NA NA NA NA 0.021 UJ 0.021 UJ 0.02 U 0.022 U
Alpha-BHC 0.014 NA NA NA NA NA NA NA NA NA NA NA NA 0.019 U 0.019 U 0.02 U 0.02 U
Aroclor-1016 0.14 NA NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.095 U 0.81 U 0.099 U
Aroclor-1221 0.0047 NA NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.095 U 0.81 U 0.099 U
Aroclor-1232 0.0047 NA NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.095 U 0.81 U 0.099 U
Aroclor-1242 0.213 NA NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.095 U 0.81 U 0.099 U
Aroclor-1248 0.0078 NA NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.095 U 0.81 U 0.099 U
Aroclor-1254 0.021 NA NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.095 U 0.31 U 0.099 U
Aroclor-1260 0.213 NA NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.095 U 0.31 U 0.099 U
Dieldrin 0.004 NA NA NA NA NA NA NA NA NA NA NA NA 0.016 U 0.016 U 0.02 U 0.016 U
Inorganics
Antimony 0.78 1 U 1 U NA 1 U NA 1 U 1 U 1 U 1 U 1 U 1 U 3.6 J 1 U 1 U NA 1 U
Antimony, Dissolved 0.78 1 U 1 U NA 1 U NA 1 U 1 U 1 U 1 U 1 U 1 U 3.6 J 1 U 1 U NA 1 U
Arsenic 0.052 1 UJ 1 U NA 1.5 J NA 21 19 1 U 1 U 1 UJ 1 U 0.45 J 3.1 J 3 J NA 4.5 J
Beryllium 2.5 0.3 U 0.3 U NA 0.3 U NA 1 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.21 J 0.3 U 0.3 U NA 0.3 U
Cadmium 0.92 1 U 1 U NA 1 U NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA 1 U
Cadmium, Dissolved 0.92 1 U 1 U NA 1 U NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA 1 U
Chromium, hexavalent 0.035 20 U 4 U 4 U 20 U NA 4 U 20 U 4 U 4 U 20 U 4 U 20 U 4 UJ 4 UJ 20 U 20 U
Cobalt 0.6 0.2 UJ 0.2 U NA 0.081 J NA 2.7 1.3 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 UJ 2.2 2.3 NA 2.2 
Cr (VI) 0.035 20 U 4 U 4 U 20 U NA 4 U 20 U 4 U 4 U 20 U 4 U 20 U 4 UJ 4 UJ 20 U 20 U
Hexavalent chromium 0.035 20 U 4 U 4 U 20 U NA 4 U 20 U 4 U 4 U 20 U 4 U 20 U 4 UJ 4 UJ 20 U 20 U
Manganese 43 3.5 U 2.2 J NA 7.2 J NA 230 250 1.6 J 0.7 J 10 0.39 J 3.5 U 370 380 NA 390 
Mercury 0.063 0.08 U 0.08 U NA 0.08 U NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA 0.08 U
Mercury, Dissolved 0.063 0.08 U 0.08 U NA 0.08 U NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA 0.08 U
Selenium 10 2 U 2 U NA 2 U NA 2 U 2 U 2 U 2 U 1.1 J 0.99 J 2 U 2 U 2 U NA 2 U
Thallium 0.02 0.2 U 0.2 U NA 0.2 U NA 0.29 J 0.15 J 0.2 U 0.2 U 0.2 U 0.2 U 0.075 J 0.2 U 0.2 U NA 0.2 U
Thallium, Dissolved 0.02 0.2 U 0.2 U NA 0.2 U NA 0.29 J 0.15 J 0.2 U 0.2 U 0.2 U 0.2 U 0.075 J 0.2 U 0.2 U NA 0.2 U
Total Cyanide 0.15 NA NA NA NA NA NA NA NA NA NA NA NA 5.5 J 5 U NA 5 U
Vanadium 8.6 2 U 2 U NA 2 U NA 6 U 0.77 J 2 U 2 U 2 U 2 U 2 U 2 U 2 U NA 2 U
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Well Number BKGmw-023 BKGMW-023 BKGmw-023 BKGmw-023-D BKGmw-024 BKGmw-024 BKGMW-024 BKGmw-024 BKGmw-025 BKGMW-025 BKGmw-025 BKGmw-025-D B12mw-011 FWGmw-002 FWGmw-002 CBPmw-008
Sample Date 4/20/2017 8/2/2017 12/1/2017 12/1/2017 4/20/2017 5/3/2017 8/7/2017 12/5/2017 4/26/2017 8/2/2017 12/1/2017 12/1/2017 4/26/2017 5/2/2017 12/5/2017 4/28/2017

RVAAP Area Background Background Background Background Background Background Background Background Background Background Background Background Building 1200 Building 1200 Building 1200 Central Burn Pits

Monitored Zone
Selected Comparison 

Value Homewood Homewood Homewood Homewood Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Sharon Unconsolidated Unconsolidated Unconsolidated
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 0.8 U NA 0.8 U NA 0.8 U NA 0.25 U 0.8 UJ 0.8 U NA 0.8 U NA NA NA NA NA
1,1,2-Trichloroethane 0.041 0.8 U NA 0.8 U NA 0.8 U NA 0.25 U 0.8 UJ 0.8 U NA 0.8 U NA NA NA NA NA
1,2-Dibromoethane 0.0075 0.4 U NA 0.4 U NA 0.4 U NA 0.5 U 0.4 UJ 0.4 U NA 0.4 U NA NA NA NA NA
2-Hexanone 3.8 4 U NA 4 U NA 4 U NA 0.5 U 4 UJ 4 U NA 4 U NA NA NA NA NA
Bromodichloromethane 0.13 0.4 U NA 0.4 U NA 0.4 U NA 0.25 U 0.4 UJ 0.4 U NA 0.4 U NA NA NA NA NA
Bromomethane 0.75 0.8 U NA 0.8 U NA 0.8 U NA 0.5 U 0.8 UJ 0.8 U NA 0.8 U NA NA NA NA NA
Chloroform 0.207 0.4 U NA 0.4 U NA 0.4 U NA 0.25 U 0.4 UJ 0.4 U NA 0.4 U NA NA NA NA NA
Vinylchloride 0.019 0.2 U NA 0.2 U NA 0.2 U NA 0.25 U 0.2 UJ 0.2 U NA 0.2 U NA NA NA NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 1 U 2.9 U 5 U NA 0.96 U NA 3 U J 4.2 U 0.99 U 2.9 U 4.3 U NA NA NA NA NA
1,4-Dichlorobenzene 0.48 1 U 2.9 U 5 U NA 0.96 U NA 3 U J 4.2 U 0.99 U 2.9 U 4.3 U NA NA NA NA NA
2,4,6-Trichlorophenol 1.2 1 U 2.9 U 2.3 U NA 0.96 U NA 3 U 1.9 U 0.99 U 2.9 U 2 U NA NA NA NA NA
2,4-Dinitrophenol 3.9 31 U 9.7 U Q 18 U NA 29 U NA 9.9 U Q 15 U 30 U 9.8 U Q 16 U NA NA NA NA NA
3,3'-Dichlorobenzidine 0.13 4.5 U 2.9 U 2.3 U NA 4.2 U NA 3 U 1.9 U 4.3 U 2.9 U 2 U NA NA NA NA NA
4,6-Dinitro-2-methylphenol 0.15 9 U 2.9 U Q 18 U NA 8.5 U NA 3 U Q 15 U 8.7 U 2.9 U Q 16 U NA NA NA NA NA
4-Chloroaniline 0.37 4.5 U 2.9 U 2.3 U NA 4.2 U NA 3 U 1.9 U 4.3 U 2.9 U 2 U NA NA NA NA NA
4-Nitroaniline 3.13 4.5 U 2.9 U Q 2.3 U NA 4.2 U NA 3 U 1.9 U 4.3 U 2.9 U Q 2 U NA NA NA NA NA
Benz(a)anthracene 0.004 0.012 U 2.9 U 0.012 U NA 0.012 U NA 3 U 0.11 U 0.012 UJ 2.9 U 0.0066 J NA 0.012 U NA NA NA
Benzo(a)pyrene 0.2 0.012 U 2.9 U 0.012 U NA 0.012 U NA 3 U 0.013 U 0.012 UJ 2.9 U 0.013 U NA 0.012 U NA NA NA
Benzo(b)fluoranthene 0.002 0.012 U 2.9 U 0.012 U NA 0.012 U NA 3 U 0.0038 J 0.012 UJ 2.9 U 0.013 U NA 0.012 U NA NA NA
Benzo(k)fluoranthene 2.5 0.012 U 2.9 U 0.012 U NA 0.012 U NA 3 U 0.013 U 0.012 UJ 2.9 U 0.013 U NA 0.012 U NA NA NA
bis(2-Chloroethyl)ether 0.014 1 U 2.9 U 1.1 U NA 0.96 U NA 3 U J 0.95 U 0.99 U 2.9 U 0.98 U NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 2.1 U 2.9 U 5 U NA 1.9 U NA 3 U 4.2 U 2 U 2.9 U 4.3 U NA 2 U NA NA NA
Butyl benzyl phthalate 16 2.1 U 2.9 U 5 U NA 1.9 U NA 3 U 4.2 U 2 U 2.9 U 4.3 U NA 2 U NA NA NA
Dibenz(a,h)anthracene 0.002 0.012 U 2.9 U 0.012 U NA 0.012 U NA 3 U Q 0.013 U 0.012 UJ 2.9 U 0.013 U NA 0.012 U NA NA NA
Dibenzofuran 0.79 1 U 2.9 U 1.1 U NA 0.96 U NA 3 U 0.95 U 0.99 U 2.9 U 0.98 U NA NA NA NA NA
Di-N-Butyl phthalate 90 4.5 U 2.9 U 2.3 U NA 4.2 U NA 3 U 1.9 U 4.3 U 2.9 U 2 U NA 4.4 U NA NA NA
Di-N-Octyl phthalate 20 1 U 9.7 U 5 U NA 0.96 U NA 9.9 U 4.2 U 0.99 U 9.8 U 4.3 U NA 0.99 U NA NA NA
Hexachlorobenzene 0.0098 2.1 U 2.9 U 2.3 U NA 1.9 U NA 3 U 1.9 U 2 U 2.9 U 2 U NA NA NA NA NA
Hexachlorobutadiene 0.14 10 U 2.9 U Q 34 U NA 9.6 U NA 3 U J 29 U 9.9 U 2.9 U Q 29 U NA NA NA NA NA
Hexachlorocyclopentadiene 0.041 31 R 2.9 U Q 28 U NA 29 R NA 3 U J 24 UJ 30 UJ 2.9 U Q 25 U NA NA NA NA NA
Hexachloroethane 0.33 4.5 U 2.9 U Q 34 U NA 4.2 U NA 3 U J 29 U 4.3 U 2.9 U Q 29 U NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 0.041 U 2.9 U Q 0.042 U NA 0.04 U NA 3 U 0.042 U 0.04 UJ 2.9 U Q 0.042 U NA 0.04 U NA NA NA
Naphthalene 0.17 0.012 U 2.9 U 0.012 U NA 0.012 U NA 3 U J 0.015 J 0.046 J 2.9 U 0.056 J NA 0.012 U NA NA NA
N-Nitroso-di-N-propylamine 0.011 1 U 2.9 U 2.3 U NA 0.96 U NA 3 U J 1.9 U 0.99 U 2.9 U 2 U NA NA NA NA NA
Pentachlorophenol 1 62 U 2.9 U 18 U NA 58 U NA 3 U 15 U 59 U 2.9 U 16 U NA NA NA NA NA
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Well Number BKGmw-023 BKGMW-023 BKGmw-023 BKGmw-023-D BKGmw-024 BKGmw-024 BKGMW-024 BKGmw-024 BKGmw-025 BKGMW-025 BKGmw-025 BKGmw-025-D B12mw-011 FWGmw-002 FWGmw-002 CBPmw-008
Sample Date 4/20/2017 8/2/2017 12/1/2017 12/1/2017 4/20/2017 5/3/2017 8/7/2017 12/5/2017 4/26/2017 8/2/2017 12/1/2017 12/1/2017 4/26/2017 5/2/2017 12/5/2017 4/28/2017

RVAAP Area Background Background Background Background Background Background Background Background Background Background Background Background Building 1200 Building 1200 Building 1200 Central Burn Pits

Monitored Zone
Selected Comparison 

Value Homewood Homewood Homewood Homewood Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Basal Sharon Sharon Unconsolidated Unconsolidated Unconsolidated
Explosives
1,3-Dinitrobenzene 0.104 0.21 U 0.2 U 0.21 U NA 0.21 U NA 0.2 U 0.22 UJ 0.21 UJ 0.2 U 0.21 U NA NA NA NA NA
2,4-Dinitrotoluene 0.12 4.5 U 2.9 U 2.3 U NA 4.2 U NA 3 U Q 1.9 U 4.3 U 2.9 U 2 U NA NA NA NA NA
2,6-Dinitrotoluene 0.122 0.21 U 0.2 U 0.21 U NA 0.21 U NA 0.2 U 0.22 UJ 0.21 U 0.2 U 0.21 U NA NA NA NA NA
2-Nitrotoluene 0.37 0.21 U 0.5 U 0.21 U NA 0.21 U NA 0.5 U 0.22 UJ 0.21 U 0.5 U 0.21 U NA NA NA NA NA
3-Nitrotoluene 0.17 0.21 U 0.2 U 0.21 U NA 0.21 U NA 0.2 U 0.22 UJ 0.21 U 0.2 U 0.21 U NA NA NA NA NA
Nitrobenzene 0.521 2.1 U 2.9 U 1.1 U NA 1.9 U NA 3 U J 0.95 U 2 U 2.9 U 0.98 U NA NA NA NA NA
Nitroglycerin 5.01 2.1 U 1 U 2.1 U NA 2.1 U NA 1 U 2.2 UJ 2.1 U 1 U 2.1 U NA NA NA NA NA
PETN 3.9 1.3 U 1 U 1.3 U NA 1.2 U NA 1 U 1.3 UJ 1.3 U 1 U 1.2 U NA NA NA NA NA
RDX 0.774 0.13 U 0.2 U 0.13 U NA 0.12 U NA 0.2 U 0.13 UJ 0.13 UJ 0.2 U 0.12 U NA NA NA NA NA
Pesticides and PCBs
Aldrin 0.005 0.022 UJ 0.019 U 0.021 U NA 0.021 UJ NA 0.02 U 0.023 U 0.021 U 0.02 U 0.022 U NA NA NA NA NA
Alpha-BHC 0.014 0.02 U 0.019 U 0.019 U NA 0.019 U NA 0.02 U 0.021 U 0.019 U 0.02 U 0.02 U NA NA NA NA NA
Aroclor-1016 0.14 0.1 U 0.78 U 0.097 U NA 0.096 U NA 0.8 U 0.099 U 0.095 U 0.79 U 0.099 U NA NA NA NA NA
Aroclor-1221 0.0047 0.1 U 0.78 U 0.097 U NA 0.096 U NA 0.8 U 0.099 U 0.095 U 0.79 U 0.099 U NA NA NA NA NA
Aroclor-1232 0.0047 0.1 U 0.78 U 0.097 U NA 0.096 U NA 0.8 U 0.099 U 0.095 U 0.79 U 0.099 U NA NA NA NA NA
Aroclor-1242 0.213 0.1 U 0.78 U 0.097 U NA 0.096 U NA 0.8 U 0.099 U 0.095 U 0.79 U 0.099 U NA NA NA NA NA
Aroclor-1248 0.0078 0.1 U 0.78 U 0.097 U NA 0.096 U NA 0.8 U 0.099 U 0.095 U 0.79 U 0.099 U NA NA NA NA NA
Aroclor-1254 0.021 0.1 U 0.29 U 0.097 U NA 0.096 U NA 0.3 U 0.099 U 0.095 U 0.3 U 0.13 J NA NA NA NA NA
Aroclor-1260 0.213 0.1 U 0.29 U 0.097 U NA 0.096 U NA 0.3 U 0.099 U 0.095 U 0.3 U 0.099 U NA NA NA NA NA
Dieldrin 0.004 0.016 U 0.019 U 0.016 U NA 0.016 U NA 0.02 U 0.018 U 0.016 U 0.02 U 0.017 U NA NA NA NA NA
Inorganics
Antimony 0.78 1 U 9 U 1 U NA 0.41 J NA 9 U J 1 U 0.6 J 9 U 1 U NA NA NA NA NA
Antimony, Dissolved 0.78 1 U 9 U 1 U NA 0.41 J NA 9 U J 1 U 0.6 J 9 U 1 U NA NA NA NA NA
Arsenic 0.052 1 U 8 U 1 U NA 7.5 NA 7.9 J D 7.2 48 24 D 22 NA NA NA NA NA
Beryllium 2.5 0.3 U 4.5 U 0.3 U NA 0.23 J NA 4.5 U 0.3 U 0.3 U 4.5 U 0.3 U NA NA NA NA NA
Cadmium 0.92 1 U 4.5 U 1 U NA 1 U NA 4.5 U 1 U 1 U 4.5 U 1 U NA NA NA NA NA
Cadmium, Dissolved 0.92 1 U 4.5 U 1 U NA 1 U NA 4.5 U 1 U 1 U 4.5 U 1 U NA NA NA NA NA
Chromium, hexavalent 0.035 4 U 20 U 20 U NA 4 U NA NA 20 U 4 UJ 20 U 20 U NA NA NA NA NA
Cobalt 0.6 1.1 2.1 D 1.7 NA 0.46 J NA 1.8 U 0.2 U 3.4 2 D 2.3 NA NA NA NA NA
Cr (VI) 0.035 4 U 20 U 20 U NA 4 U NA NA 20 U 4 UJ 20 U 20 U NA NA NA NA NA
Hexavalent chromium 0.035 4 U 20 U 20 U NA 4 U NA NA 20 U 4 UJ 20 U 20 U NA NA NA NA NA
Manganese 43 210 360 D 310 NA 450 NA 470 J D 530 330 220 D 310 NA NA NA NA NA
Mercury 0.063 0.08 U 0.15 U 0.08 U NA 0.08 U NA 0.15 U 0.08 U 0.08 U 0.15 U 0.08 U NA NA NA NA NA
Mercury, Dissolved 0.063 0.08 U 0.15 U 0.08 U NA 0.08 U NA 0.15 U 0.08 U 0.08 U 0.15 U 0.08 U NA NA NA NA NA
Selenium 10 2 U 4 U 2 U NA 2 U NA 4 U 2 U 2 U 4 U 2 U NA NA NA NA NA
Thallium 0.02 0.2 U 15 U 0.2 U NA 0.097 J NA 15 U 0.2 U 0.2 U 15 U 0.2 U NA NA NA NA NA
Thallium, Dissolved 0.02 0.2 U 15 U 0.2 U NA 0.097 J NA 15 U 0.2 U 0.2 U 15 U 0.2 U NA NA NA NA NA
Total Cyanide 0.15 5 U 5 U 10 U NA 5 U NA 4.6 J 5 U 2.4 J 5 U 5 U NA NA NA NA 5 U
Vanadium 8.6 2 U 8 U 2 U NA 2 U NA 8 U 2 U 2 U 8 U 2 U NA NA NA NA NA
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Well Number CBPmw-008 CBPmw-009 CBPmw-009 DA2mw-115 DA2mw-115 FWGmw-013 FWGmw-013 EBGmw-125 EBGmw-125 EBGmw-131 EBGmw-131 FWGmw-005 FWGmw-005 FWGmw-005 FBQmw-166 FBQmw-501
Sample Date 12/6/2017 4/28/2017 12/5/2017 4/24/2017 12/5/2017 4/19/2017 12/5/2017 4/17/2017 12/6/2017 4/17/2017 12/6/2017 4/19/2017 5/3/2017 12/1/2017 4/27/2017 4/27/2017

RVAAP Area Central Burn Pits Central Burn Pits Central Burn Pits
Demolition Area 

2
Demolition Area 

2
Demolition Area 

2
Demolition Area 

2
Erie Burning 

Grounds
Erie Burning 

Grounds
Erie Burning 

Grounds
Erie Burning 

Grounds Facility-Wide Facility-Wide Facility-Wide
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry

Monitored Zone
Selected Comparison 

Value Unconsolidated Sharon Sharon Sharon Sharon Sharon Sharon Unconsolidated Unconsolidated Sharon Sharon Homewood Homewood Homewood Unconsolidated
DUP 

FBQmw-166
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane 0.041 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane 0.0075 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone 3.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 0.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane 0.75 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinylchloride 0.019 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 0.48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 1.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol 3.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3'-Dichlorobenzidine 0.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chloroaniline 0.37 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline 3.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 0.004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether 0.014 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 NA 1.9 U NA 1.9 U 4.2 U NA NA NA NA NA NA NA NA NA 2 U 590 U
Butyl benzyl phthalate 16 NA 1.9 U NA 1.9 U 4.2 U NA NA NA NA NA NA NA NA NA 2 U 590 U
Dibenz(a,h)anthracene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran 0.79 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-N-Butyl phthalate 90 NA 4.3 U NA 4.3 U 1.9 U NA NA NA NA NA NA NA NA NA 4.4 U 1300 U
Di-N-Octyl phthalate 20 NA 0.97 U NA 0.97 U 4.2 U NA NA NA NA NA NA NA NA NA 1 U 290 U
Hexachlorobenzene 0.0098 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene 0.14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene 0.041 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane 0.33 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 0.17 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
N-Nitroso-di-N-propylamine 0.011 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number CBPmw-008 CBPmw-009 CBPmw-009 DA2mw-115 DA2mw-115 FWGmw-013 FWGmw-013 EBGmw-125 EBGmw-125 EBGmw-131 EBGmw-131 FWGmw-005 FWGmw-005 FWGmw-005 FBQmw-166 FBQmw-501
Sample Date 12/6/2017 4/28/2017 12/5/2017 4/24/2017 12/5/2017 4/19/2017 12/5/2017 4/17/2017 12/6/2017 4/17/2017 12/6/2017 4/19/2017 5/3/2017 12/1/2017 4/27/2017 4/27/2017

RVAAP Area Central Burn Pits Central Burn Pits Central Burn Pits
Demolition Area 

2
Demolition Area 

2
Demolition Area 

2
Demolition Area 

2
Erie Burning 

Grounds
Erie Burning 

Grounds
Erie Burning 

Grounds
Erie Burning 

Grounds Facility-Wide Facility-Wide Facility-Wide
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry

Monitored Zone
Selected Comparison 

Value Unconsolidated Sharon Sharon Sharon Sharon Sharon Sharon Unconsolidated Unconsolidated Sharon Sharon Homewood Homewood Homewood Unconsolidated
DUP 

FBQmw-166
Explosives
1,3-Dinitrobenzene 0.104 NA NA NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene 0.12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene 0.122 NA NA NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA
2-Nitrotoluene 0.37 NA NA NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA
3-Nitrotoluene 0.17 NA NA NA 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene 0.521 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitroglycerin 5.01 NA NA NA 2.1 U 2.1 UJ NA NA NA NA NA NA NA NA NA NA NA
PETN 3.9 NA NA NA 1.2 U 1.3 UJ NA NA NA NA NA NA NA NA NA NA NA
RDX 0.774 NA NA NA 0.12 U 0.13 UJ NA NA NA NA NA NA NA NA NA NA NA
Pesticides and PCBs
Aldrin 0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-BHC 0.014 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1016 0.14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1221 0.0047 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1232 0.0047 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1242 0.213 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 0.0078 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 0.021 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 0.213 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Inorganics
Antimony 0.78 NA NA NA 1 U 1 U NA NA NA NA NA NA 1 U NA 1 U NA NA
Antimony, Dissolved 0.78 NA NA NA 1 U 1 U NA NA NA NA NA NA 1 U NA 1 U NA NA
Arsenic 0.052 NA NA NA 1.8 J 1.5 J NA NA NA NA NA NA 1.2 J NA 2.1 J NA NA
Beryllium 2.5 NA NA NA 0.3 U 0.3 U NA NA NA NA NA NA 0.3 U NA 1 U NA NA
Cadmium 0.92 NA NA NA 1 U 1 U NA NA NA NA NA NA 1 U NA 1 U NA NA
Cadmium, Dissolved 0.92 NA NA NA 1 U 1 U NA NA NA NA NA NA 1 U NA 1 U NA NA
Chromium, hexavalent 0.035 NA NA NA NA NA NA NA NA NA NA NA 4 U 4 U 20 U NA NA
Cobalt 0.6 NA NA NA 0.056 J 0.2 UJ NA NA NA NA NA NA 1.6 NA 2 NA NA
Cr (VI) 0.035 NA NA NA NA NA NA NA NA NA NA NA 4 U 4 U 20 U NA NA
Hexavalent chromium 0.035 NA NA NA NA NA NA NA NA NA NA NA 4 U 4 U 20 U NA NA
Manganese 43 NA NA NA 110 120 NA NA NA NA NA NA 240 NA 260 NA NA
Mercury 0.063 NA NA NA 0.08 U 0.08 U NA NA NA NA NA NA 0.08 U NA 0.08 U NA NA
Mercury, Dissolved 0.063 NA NA NA 0.08 U 0.08 U NA NA NA NA NA NA 0.08 U NA 0.08 U NA NA
Selenium 10 NA NA NA 2 U 2 U NA NA NA NA NA NA 2 U NA 2 U NA NA
Thallium 0.02 NA NA NA 0.2 U 0.2 U NA NA NA NA NA NA 0.2 U NA 1 U NA NA
Thallium, Dissolved 0.02 NA NA NA 0.2 U 0.2 U NA NA NA NA NA NA 0.2 U NA 1 U NA NA
Total Cyanide 0.15 10 U 5 U NA 4.2 J 5 U 7.9 J 2.6 J 19 10 U 5 U 10 U NA NA NA 5 U 5 U
Vanadium 8.6 NA NA NA 2 U 2 U NA NA NA NA NA NA 2 U NA 2 U NA NA
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Well Number FBQmw-171 FBQmw-502 FBQmw-171 FBQmw-171-D FBQmw-172 FBQmw-172 FBQmw-174 FBQmw-175 FBQmw-175 FBQmw-176 FBQmw-176 FWGmw-023 FWGMW-023 FWGmw-023 LNWmw-026 FWGmw-010
Sample Date 5/2/2017 5/2/2017 12/4/2017 12/4/2017 5/2/2017 12/4/2017 5/2/2017 5/2/2017 12/4/2017 4/27/2017 12/4/2017 4/19/2017 7/31/2017 12/4/2017 4/20/2017 5/2/2017

RVAAP Area
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Landfill North of 

Winklepeck Load Line 1

Monitored Zone
Selected Comparison 

Value Homewood
DUP

FBQmw-171 Homewood Homewood Homewood Homewood Homewood Homewood Homewood Unconsolidated Unconsolidated Upper Sharon Upper Sharon Upper Sharon Unconsolidated Unconsolidated
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 NA NA NA NA NA NA NA NA NA NA NA 0.8 U 0.25 U 0.8 UJ NA NA
1,1,2-Trichloroethane 0.041 NA NA NA NA NA NA NA NA NA NA NA 0.8 U 0.25 U 0.8 UJ NA NA
1,2-Dibromoethane 0.0075 NA NA NA NA NA NA NA NA NA NA NA 0.4 U 0.5 U 0.4 UJ NA NA
2-Hexanone 3.8 NA NA NA NA NA NA NA NA NA NA NA 4 U 0.5 U 4 UJ NA NA
Bromodichloromethane 0.13 NA NA NA NA NA NA NA NA NA NA NA 0.4 U 0.25 U 0.4 UJ NA NA
Bromomethane 0.75 NA NA NA NA NA NA NA NA NA NA NA 0.8 U 0.5 U 0.8 UJ NA NA
Chloroform 0.207 NA NA NA NA NA NA NA NA NA NA NA 0.4 U 0.25 U 0.4 UJ NA NA
Vinylchloride 0.019 NA NA NA NA NA NA NA NA NA NA NA 0.2 U 0.25 U 0.2 UJ NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 4.2 U NA NA
1,4-Dichlorobenzene 0.48 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 4.2 U NA NA
2,4,6-Trichlorophenol 1.2 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 1.9 U NA NA
2,4-Dinitrophenol 3.9 NA NA NA NA NA NA NA NA NA NA NA 29 U 9.7 U Q 15 U NA NA
3,3'-Dichlorobenzidine 0.13 NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U 1.9 U NA NA
4,6-Dinitro-2-methylphenol 0.15 NA NA NA NA NA NA NA NA NA NA NA 8.6 U 2.9 U Q 15 U NA NA
4-Chloroaniline 0.37 NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U 1.9 U NA NA
4-Nitroaniline 3.13 NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U Q 1.9 U NA NA
Benz(a)anthracene 0.004 NA NA NA NA NA NA NA NA NA NA NA 0.012 U 2.9 U 0.1 U NA NA
Benzo(a)pyrene 0.2 NA NA NA NA NA NA NA NA NA NA NA 0.012 U 2.9 U 0.012 U NA NA
Benzo(b)fluoranthene 0.002 NA NA NA NA NA NA NA NA NA NA NA 0.012 U 2.9 U 0.012 U NA NA
Benzo(k)fluoranthene 2.5 NA NA NA NA NA NA NA NA NA NA NA 0.012 U 2.9 U 0.012 U NA NA
bis(2-Chloroethyl)ether 0.014 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 0.95 U NA NA
bis(2-Ethylhexyl)phthalate 6 NA NA NA NA NA NA 2.6 J NA NA NA NA 2 U 2.9 U 4.2 U NA NA
Butyl benzyl phthalate 16 NA NA NA NA NA NA 1.9 U NA NA NA NA 2 U 2.9 U 4.2 U NA NA
Dibenz(a,h)anthracene 0.002 NA NA NA NA NA NA NA NA NA NA NA 0.012 U 2.9 U 0.012 U NA NA
Dibenzofuran 0.79 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 0.95 U NA NA
Di-N-Butyl phthalate 90 NA NA NA NA NA NA 4.3 U NA NA NA NA 4.3 U 2.9 U 1.9 U NA NA
Di-N-Octyl phthalate 20 NA NA NA NA NA NA 0.97 U NA NA NA NA 0.98 U 9.7 U 4.2 U NA NA
Hexachlorobenzene 0.0098 NA NA NA NA NA NA NA NA NA NA NA 2 U 2.9 U 1.9 U NA NA
Hexachlorobutadiene 0.14 NA NA NA NA NA NA NA NA NA NA NA 9.8 U 2.9 U Q 28 U NA NA
Hexachlorocyclopentadiene 0.041 NA NA NA NA NA NA NA NA NA NA NA 29 R 2.9 U Q 24 UJ NA NA
Hexachloroethane 0.33 NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U Q 28 U NA NA
Indeno(1,2,3-cd)pyrene 0.002 NA NA NA NA NA NA NA NA NA NA NA 0.041 U 2.9 U Q 0.04 U NA NA
Naphthalene 0.17 NA NA NA NA NA NA NA NA NA NA NA 0.045 J 2.9 U 0.011 J NA NA
N-Nitroso-di-N-propylamine 0.011 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 1.9 U NA NA
Pentachlorophenol 1 NA NA NA NA NA NA NA NA NA NA NA 59 U 2.9 U 15 U NA NA
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Well Number FBQmw-171 FBQmw-502 FBQmw-171 FBQmw-171-D FBQmw-172 FBQmw-172 FBQmw-174 FBQmw-175 FBQmw-175 FBQmw-176 FBQmw-176 FWGmw-023 FWGMW-023 FWGmw-023 LNWmw-026 FWGmw-010
Sample Date 5/2/2017 5/2/2017 12/4/2017 12/4/2017 5/2/2017 12/4/2017 5/2/2017 5/2/2017 12/4/2017 4/27/2017 12/4/2017 4/19/2017 7/31/2017 12/4/2017 4/20/2017 5/2/2017

RVAAP Area
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Fuze and Booster 

Quarry
Landfill North of 

Winklepeck Load Line 1

Monitored Zone
Selected Comparison 

Value Homewood
DUP

FBQmw-171 Homewood Homewood Homewood Homewood Homewood Homewood Homewood Unconsolidated Unconsolidated Upper Sharon Upper Sharon Upper Sharon Unconsolidated Unconsolidated
Explosives
1,3-Dinitrobenzene 0.104 NA NA NA NA NA NA 2.2 U NA NA NA 0.22 UJ 0.21 U 0.2 U 0.21 UJ 0.21 U NA
2,4-Dinitrotoluene 0.12 NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U 1.9 U NA NA
2,6-Dinitrotoluene 0.122 NA NA NA NA NA NA 2.2 U NA NA NA 0.22 UJ 0.21 U 0.2 U 0.21 UJ 0.21 U NA
2-Nitrotoluene 0.37 NA NA NA NA NA NA 2.2 U NA NA NA 0.22 UJ 0.21 U 0.5 U 0.21 UJ 0.21 U NA
3-Nitrotoluene 0.17 NA NA NA NA NA NA 2.2 U NA NA NA 0.22 UJ 0.21 U 0.2 U 0.21 UJ 0.21 U NA
Nitrobenzene 0.521 NA NA NA NA NA NA NA NA NA NA NA 2 U 2.9 U 0.95 U NA NA
Nitroglycerin 5.01 NA NA NA NA NA NA 22 U NA NA NA 2.2 UJ 2.1 U 0.99 U 2.1 UJ 2.1 U NA
PETN 3.9 NA NA NA NA NA NA 13 U NA NA NA 1.3 UJ 1.2 U 0.99 U 1.3 UJ 1.2 U NA
RDX 0.774 NA NA NA NA NA NA 1.3 U NA NA NA 0.089 J 0.12 U 0.2 U 0.13 UJ 0.12 U NA
Pesticides and PCBs
Aldrin 0.005 NA NA NA NA NA NA 0.021 U NA NA 0.021 U NA 0.022 U 0.019 U 0.021 U NA NA
Alpha-BHC 0.014 NA NA NA NA NA NA 0.019 U NA NA 0.019 U NA 0.02 U 0.019 U 0.019 U NA NA
Aroclor-1016 0.14 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.77 U 0.095 U NA NA
Aroclor-1221 0.0047 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.77 U 0.095 U NA NA
Aroclor-1232 0.0047 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.77 U 0.095 U NA NA
Aroclor-1242 0.213 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.77 U 0.095 U NA NA
Aroclor-1248 0.0078 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.77 U 0.095 U NA NA
Aroclor-1254 0.021 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.29 U 0.095 U NA NA
Aroclor-1260 0.213 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.29 U 0.095 U NA NA
Dieldrin 0.004 NA NA NA NA NA NA 0.016 U NA NA 0.016 U NA 0.017 U 0.019 U 0.016 U NA NA
Inorganics
Antimony 0.78 NA NA NA NA NA NA NA NA NA NA NA 1.2 J 9 U 1 U NA NA
Antimony, Dissolved 0.78 NA NA NA NA NA NA NA NA NA NA NA 1.2 J 9 U 1 U NA NA
Arsenic 0.052 NA NA NA NA NA NA NA NA NA NA NA 98 65 D 47 NA NA
Beryllium 2.5 NA NA NA NA NA NA NA NA NA NA NA 0.3 U 4.5 U 0.3 U NA NA
Cadmium 0.92 NA NA NA NA NA NA NA NA NA NA NA 1 U 4.5 U 1 U NA NA
Cadmium, Dissolved 0.92 NA NA NA NA NA NA NA NA NA NA NA 1 U 4.5 U 1 U NA NA
Chromium, hexavalent 0.035 4 U 4 U 20 U NA NA NA 4 U 4 U 20 U NA NA 4 U NA 20 U NA NA
Cobalt 0.6 NA NA NA NA NA NA NA NA NA NA NA 13 9.2 D 5.5 NA NA
Cr (VI) 0.035 4 U 4 U 20 U NA NA NA 4 U 4 U 20 U NA NA 4 U NA 20 U NA NA
Hexavalent chromium 0.035 4 U 4 U 20 U NA NA NA 4 U 4 U 20 U NA NA 4 U NA 20 U NA NA
Manganese 43 NA NA NA NA NA NA NA NA NA NA NA 320 J 350 D 380 NA NA
Mercury 0.063 NA NA NA NA NA NA NA NA NA NA NA 0.08 U 0.15 U 0.08 U NA NA
Mercury, Dissolved 0.063 NA NA NA NA NA NA NA NA NA NA NA 0.08 U 0.15 U 0.08 U NA NA
Selenium 10 NA NA NA NA NA NA NA NA NA NA NA 2 U 4 U 2 U NA NA
Thallium 0.02 NA NA NA NA NA NA NA NA NA NA NA 0.2 U 15 U 0.2 U NA NA
Thallium, Dissolved 0.02 NA NA NA NA NA NA NA NA NA NA NA 0.2 U 15 U 0.2 U NA NA
Total Cyanide 0.15 5 U 10 U 10 U NA 5 U 5 U NA NA NA 3.3 J 5 U 3 J 5 U 4.1 J NA 10 U
Vanadium 8.6 NA NA NA NA NA NA NA NA NA NA NA 2 U 8 U 2 U NA NA
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Well Number FWGmw-010 FWGmw-011 FWGmw-011 LL1mw-064 LL1mw-064 LL1mw-065 LL1mw-065 LL1mw-080 LL1mw-080 LL1mw-081 LL1mw-081 LL1mw-083 LL1mw-084 LL1mw-084 LL1mw-086 LL1mw-086
Sample Date 12/7/2017 5/2/2017 12/6/2017 4/18/2017 12/7/2017 4/21/2017 12/7/2017 4/21/2017 12/7/2017 4/21/2017 12/7/2017 5/1/2017 4/21/2017 5/3/2017 4/21/2017 12/7/2017

RVAAP Area Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1

Monitored Zone
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Sharon Sharon Sharon Sharon Sharon Sharon Sharon Unconsolidated Unconsolidated
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane 0.041 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane 0.0075 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone 3.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 0.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane 0.75 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinylchloride 0.019 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 0.48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 1.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol 3.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3'-Dichlorobenzidine 0.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chloroaniline 0.37 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline 3.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 0.004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether 0.014 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 NA 1.9 J 4.2 U 1.9 U 4.3 U 1.9 U 4.2 U NA NA NA NA 1.9 U 2.2 U NA 1.9 U 4.3 U
Butyl benzyl phthalate 16 NA 1.9 U 4.2 U 1.9 U 4.3 U 1.9 U 4.2 U NA NA NA NA 1.9 U 2.2 U NA 1.9 U 4.3 U
Dibenz(a,h)anthracene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran 0.79 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-N-Butyl phthalate 90 NA 4.3 U 1.9 U 4.2 U 1.9 U 4.2 U 1.9 U NA NA NA NA 4.3 U 4.7 U NA 4.3 U 1.9 U
Di-N-Octyl phthalate 20 NA 0.97 U 4.2 U 0.96 U 4.3 U 0.95 U 4.2 U NA NA NA NA 0.97 U 1.1 U NA 0.97 U 4.3 U
Hexachlorobenzene 0.0098 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene 0.14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene 0.041 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane 0.33 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 0.17 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
N-Nitroso-di-N-propylamine 0.011 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number FWGmw-010 FWGmw-011 FWGmw-011 LL1mw-064 LL1mw-064 LL1mw-065 LL1mw-065 LL1mw-080 LL1mw-080 LL1mw-081 LL1mw-081 LL1mw-083 LL1mw-084 LL1mw-084 LL1mw-086 LL1mw-086
Sample Date 12/7/2017 5/2/2017 12/6/2017 4/18/2017 12/7/2017 4/21/2017 12/7/2017 4/21/2017 12/7/2017 4/21/2017 12/7/2017 5/1/2017 4/21/2017 5/3/2017 4/21/2017 12/7/2017

RVAAP Area Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1

Monitored Zone
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Sharon Sharon Sharon Sharon Sharon Sharon Sharon Unconsolidated Unconsolidated
Explosives
1,3-Dinitrobenzene 0.104 NA 0.22 U 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.22 UJ 0.21 U 0.21 UJ 0.21 U 0.28 J NA 0.21 U 0.22 U
2,4-Dinitrotoluene 0.12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene 0.122 NA 0.22 U 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.22 UJ 0.21 U 0.21 UJ 0.21 U 0.21 U NA 0.21 U 0.22 U
2-Nitrotoluene 0.37 NA 0.22 U 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.22 UJ 0.21 U 0.21 UJ 0.21 U 0.21 U NA 0.21 U 0.22 U
3-Nitrotoluene 0.17 NA 0.33 J 0.22 UJ 0.2 U 0.22 UJ 0.21 U 0.22 UJ 0.22 UJ 0.22 UJ 0.58 J 0.21 UJ 0.21 U 0.21 U NA 0.21 U 0.22 U
Nitrobenzene 0.521 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitroglycerin 5.01 NA 2.2 U 2.2 UJ 2 U 2.2 UJ 2.1 U 2.2 UJ 2.2 UJ 2.2 UJ 2.1 U 2.1 UJ 2.1 U 2.1 U NA 2.1 U 2.2 U
PETN 3.9 NA 1.3 U 1.3 UJ 1.2 U 1.3 UJ 1.3 U 1.3 UJ 1.3 UJ 1.3 UJ 1.3 U 1.3 UJ 1.3 U 1.3 U NA 1.3 U 1.3 U
RDX 0.774 NA 0.13 U 0.13 UJ 0.12 U 0.13 UJ 0.13 U 0.13 UJ 7.8 J 1.4 J 0.29 J 0.13 UJ 0.13 U 1.7 J NA 0.13 U 0.13 U
Pesticides and PCBs
Aldrin 0.005 NA NA NA NA NA NA NA NA NA NA NA 0.022 U 0.022 UJ NA NA NA
Alpha-BHC 0.014 NA NA NA NA NA NA NA NA NA NA NA 0.02 U 0.02 U NA NA NA
Aroclor-1016 0.14 NA NA NA NA NA NA NA NA NA NA NA NA 0.11 U NA NA NA
Aroclor-1221 0.0047 NA NA NA NA NA NA NA NA NA NA NA NA 0.11 U NA NA NA
Aroclor-1232 0.0047 NA NA NA NA NA NA NA NA NA NA NA NA 0.11 U NA NA NA
Aroclor-1242 0.213 NA NA NA NA NA NA NA NA NA NA NA NA 0.11 U NA NA NA
Aroclor-1248 0.0078 NA NA NA NA NA NA NA NA NA NA NA NA 0.11 U NA NA NA
Aroclor-1254 0.021 NA NA NA NA NA NA NA NA NA NA NA NA 0.11 U NA NA NA
Aroclor-1260 0.213 NA NA NA NA NA NA NA NA NA NA NA NA 0.11 U NA NA NA
Dieldrin 0.004 NA NA NA NA NA NA NA NA NA NA NA 0.017 U 0.016 U NA NA NA
Inorganics
Antimony 0.78 NA 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA NA NA 1 U NA 1 U 1 U
Antimony, Dissolved 0.78 NA 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA NA NA 1 U NA 1 U 1 U
Arsenic 0.052 NA 5.1 3.7 J 4.3 J 4.9 J 1 J 0.5 J NA NA NA NA NA 1 U NA 4 J 3.9 J
Beryllium 2.5 NA 0.26 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U NA NA NA NA NA 1 U NA 0.3 U 0.3 U
Cadmium 0.92 NA 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA NA NA 1.4 NA 1 U 1 U
Cadmium, Dissolved 0.92 NA 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA NA NA 1.4 NA 1 U 1 U
Chromium, hexavalent 0.035 NA NA NA NA NA NA NA NA NA NA NA 4 UJ 4 UJ 4 U NA NA
Cobalt 0.6 NA 3.3 1.4 0.069 J 0.21 J 0.36 J 0.32 J NA NA NA NA NA 9.7 NA 0.79 J 1.2 
Cr (VI) 0.035 NA NA NA NA NA NA NA NA NA NA NA 4 UJ 4 UJ 4 U NA NA
Hexavalent chromium 0.035 NA NA NA NA NA NA NA NA NA NA NA 4 UJ 4 UJ 4 U NA NA
Manganese 43 NA 320 330 J 120 160 J 240 150 J NA NA NA NA NA 77 NA 230 240 J
Mercury 0.063 NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA NA NA NA NA 0.08 U NA 0.08 U 0.08 U
Mercury, Dissolved 0.063 NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA NA NA NA NA 0.08 U NA 0.08 U 0.08 U
Selenium 10 NA 2 U 2 U 2 U 2 U 2 U 2 U NA NA NA NA NA 2.3 J NA 2 U 2 U
Thallium 0.02 NA 0.058 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA NA NA NA NA 0.29 J NA 0.2 U 0.2 U
Thallium, Dissolved 0.02 NA 0.058 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA NA NA NA NA 0.29 J NA 0.2 U 0.2 U
Total Cyanide 0.15 10 U NA NA NA NA NA NA NA NA 5 U 10 U NA 5 U NA NA NA
Vanadium 8.6 NA 6 U 2 UJ 2 U 2 UJ 2 U 2 UJ NA NA NA NA NA 2 U NA 2 U 2 UJ
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Well Number LL1mw-086-D LL1mw-087 LL1mw-087 LL1mw-087D LL1mw-087D LL1mw-088 LL1mw-503 LL1mw-088 LL1mw-089 LL1MW-089 LL1MW-089 LL1mw-089 FWGmw-019 FWGMW-019 FWGmw-019 FWGmw-022
Sample Date 12/7/2017 4/18/2017 12/6/2017 12/6/2017 12/6/2017 4/28/2017 4/28/2017 12/2/2017 4/25/2017 8/3/2017 8/3/2017 12/7/2017 4/25/2017 8/1/2017 12/5/2017 4/25/2017

RVAAP Area Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 10 Load Line 10 Load Line 10 Load Line 10

Monitored Zone
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
DUP

LL1mw-088 Unconsolidated Upper Sharon Upper Sharon
Dup

LL1mw-089 Upper Sharon Basal Sharon Basal Sharon Basal Sharon Upper Sharon
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 NA NA NA NA NA NA NA NA 0.8 U 0.25 U 0.25 U 0.8 U 0.8 U 0.25 U 0.8 UJ 0.8 U
1,1,2-Trichloroethane 0.041 NA NA NA NA NA NA NA NA 0.8 U 0.25 U 0.25 U 0.8 U 0.8 U 0.25 U 0.8 UJ 0.8 U
1,2-Dibromoethane 0.0075 NA NA NA NA NA NA NA NA 0.4 U 0.5 U 0.5 U 0.4 U 0.4 U 0.5 U 0.4 UJ 0.4 U
2-Hexanone 3.8 NA NA NA NA NA NA NA NA 4 U 0.5 U 0.5 U 4 U 4 U 0.5 U 4 UJ 4 U
Bromodichloromethane 0.13 NA NA NA NA NA NA NA NA 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 UJ 0.4 U
Bromomethane 0.75 NA NA NA NA NA NA NA NA 0.8 U 0.5 U 0.5 U 0.8 U 0.8 U 0.5 U 0.8 UJ 0.8 U
Chloroform 0.207 NA NA NA NA NA NA NA NA 0.4 U 0.25 U 0.25 U 0.4 U 0.4 U 0.25 U 0.4 UJ 0.17 J
Vinylchloride 0.019 NA NA NA NA NA NA NA NA 0.2 U 0.25 U 0.25 U 0.2 U 0.2 U 0.25 U 0.2 UJ 0.2 U
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 NA NA NA NA NA NA NA NA 0.98 U 3.2 U 3.2 U 4.5 U 0.99 U 2.9 U 4.2 U 1 U
1,4-Dichlorobenzene 0.48 NA NA NA NA NA NA NA NA 0.98 U 3.2 U 3.2 U 4.5 U 0.99 U 2.9 U 4.2 U 1 U
2,4,6-Trichlorophenol 1.2 NA NA NA NA NA NA NA NA 0.98 U 3.2 U 3.2 U 2 U 0.99 U 2.9 U 1.9 U 1 U
2,4-Dinitrophenol 3.9 NA NA NA NA NA NA NA NA 29 U 11 U Q 11 U Q 16 U 30 U 9.8 U Q 15 U 30 U
3,3'-Dichlorobenzidine 0.13 NA NA NA NA NA NA NA NA 4.3 U 3.2 U 3.2 U 2 U 4.4 U 2.9 U 1.9 U 4.4 U
4,6-Dinitro-2-methylphenol 0.15 NA NA NA NA NA NA NA NA 8.6 U 3.2 U Q 3.2 U Q 16 U 8.8 U 2.9 U Q 15 U 8.8 U
4-Chloroaniline 0.37 NA NA NA NA NA NA NA NA 4.3 U 3.2 U 3.2 U 2 U 4.4 U 2.9 U 1.9 U 4.4 U
4-Nitroaniline 3.13 NA NA NA NA NA NA NA NA 4.3 U 3.2 U Q 3.2 U Q 2 U 4.4 U 2.9 U Q 1.9 U 4.4 U
Benz(a)anthracene 0.004 NA NA NA NA NA NA NA NA 0.012 U 3.2 U 3.2 U 0.11 U 0.012 U 2.9 U 0.11 U 0.012 U
Benzo(a)pyrene 0.2 NA NA NA NA NA NA NA NA 0.012 U 3.2 U 3.2 U 0.013 U 0.012 U 2.9 U 0.013 U 0.012 U
Benzo(b)fluoranthene 0.002 NA NA NA NA NA NA NA NA 0.012 U 3.2 U 3.2 U 0.11 U 0.012 U 2.9 U 0.013 U 0.012 U
Benzo(k)fluoranthene 2.5 NA NA NA NA NA NA NA NA 0.012 U 3.2 U 3.2 U 0.013 U 0.012 U 2.9 U 0.013 U 0.012 U
bis(2-Chloroethyl)ether 0.014 NA NA NA NA NA NA NA NA 0.98 U 3.2 U 3.2 U 1 U 0.99 U 2.9 U 0.96 U 1 U
bis(2-Ethylhexyl)phthalate 6 NA 1.9 U 4.2 U 4.4 U 4.4 U 2 U 1.9 U 4.4 U 2 U 3.2 U 3.2 U 4.5 U 2 U 2.9 U 4.2 U 2 U
Butyl benzyl phthalate 16 NA 1.9 U 4.2 U 4.4 U 4.4 U 2 U 1.9 U 4.4 U 2 U 3.2 U 3.2 U 4.5 U 2 U 2.9 U 4.2 U 2 U
Dibenz(a,h)anthracene 0.002 NA NA NA NA NA NA NA NA 0.012 U 3.2 U 3.2 U 0.013 U 0.012 U 2.9 U 0.013 U 0.012 U
Dibenzofuran 0.79 NA NA NA NA NA NA NA NA 0.98 U 3.2 U 3.2 U 1 U 0.99 U 2.9 U 0.96 U 1 U
Di-N-Butyl phthalate 90 NA 4.2 U 1.9 U 2 U 2 U 4.3 U 4.3 U 2 U 4.3 U 3.2 U 3.2 U 2 U 4.4 U 2.9 U 1.9 U 4.4 U
Di-N-Octyl phthalate 20 NA 0.95 U 4.2 U 4.4 U 4.4 U 0.98 U 0.97 U 4.4 U 0.98 U 11 U 11 U 4.5 U 0.99 U 9.8 U 4.2 U 1 U
Hexachlorobenzene 0.0098 NA NA NA NA NA NA NA NA 2 U 3.2 U 3.2 U 2 U 2 U 2.9 U 1.9 U 2 U
Hexachlorobutadiene 0.14 NA NA NA NA NA NA NA NA 9.8 U 3.2 U Q 3.2 U Q 31 U 9.9 U 2.9 U Q 29 U 10 U
Hexachlorocyclopentadiene 0.041 NA NA NA NA NA NA NA NA 29 U 3.2 U Q 3.2 U Q 26 U 30 U 2.9 U Q 24 UJ 30 U
Hexachloroethane 0.33 NA NA NA NA NA NA NA NA 4.3 U 3.2 U Q 3.2 U Q 31 U 4.4 U 2.9 U Q 29 U 4.4 U
Indeno(1,2,3-cd)pyrene 0.002 NA NA NA NA NA NA NA NA 0.041 U 3.2 U Q 3.2 U Q 0.0062 J 0.04 U 2.9 U Q 0.043 U 0.04 U
Naphthalene 0.17 NA NA NA NA NA NA NA NA 0.012 U 3.2 U 3.2 U 0.013 J 0.027 J 2.9 U 0.023 J 0.012 U
N-Nitroso-di-N-propylamine 0.011 NA NA NA NA NA NA NA NA 0.98 U 3.2 U 3.2 U 2 U 0.99 U 2.9 U 1.9 U 1 U
Pentachlorophenol 1 NA NA NA NA NA NA NA NA 59 U 3.2 U 3.2 U 16 U 60 U 2.9 U 15 U 60 U
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Well Number LL1mw-086-D LL1mw-087 LL1mw-087 LL1mw-087D LL1mw-087D LL1mw-088 LL1mw-503 LL1mw-088 LL1mw-089 LL1MW-089 LL1MW-089 LL1mw-089 FWGmw-019 FWGMW-019 FWGmw-019 FWGmw-022
Sample Date 12/7/2017 4/18/2017 12/6/2017 12/6/2017 12/6/2017 4/28/2017 4/28/2017 12/2/2017 4/25/2017 8/3/2017 8/3/2017 12/7/2017 4/25/2017 8/1/2017 12/5/2017 4/25/2017

RVAAP Area Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 10 Load Line 10 Load Line 10 Load Line 10

Monitored Zone
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
DUP

LL1mw-088 Unconsolidated Upper Sharon Upper Sharon
Dup

LL1mw-089 Upper Sharon Basal Sharon Basal Sharon Basal Sharon Upper Sharon
Explosives
1,3-Dinitrobenzene 0.104 NA 0.21 U 0.22 UJ 0.22 U 0.22 U 0.21 U 0.21 U 0.21 UJ 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.2 U 0.21 UJ 0.21 U
2,4-Dinitrotoluene 0.12 NA NA NA NA NA NA NA NA 4.3 U 3.2 U 3.2 U 2 U 4.4 U 2.9 U 1.9 U 4.4 U
2,6-Dinitrotoluene 0.122 NA 0.21 U 0.22 UJ 0.22 U 0.22 U 0.21 U 0.21 U 0.21 UJ 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.2 U 0.21 UJ 0.21 U
2-Nitrotoluene 0.37 NA 0.21 U 0.22 UJ 0.22 U 0.22 U 0.21 U 0.21 U 0.21 UJ 0.21 U 0.5 U 0.5 U 0.22 UJ 0.21 U 0.5 U 0.21 UJ 0.21 U
3-Nitrotoluene 0.17 NA 0.21 U 0.22 UJ 0.22 U 0.22 U 0.43 U 0.21 U 0.21 UJ 0.21 U 0.2 U 0.2 U 0.22 UJ 0.21 U 0.2 U 0.21 UJ 0.21 U
Nitrobenzene 0.521 NA NA NA NA NA NA NA NA 2 U 3.2 U 3.2 U 1 U 2 U 2.9 U 0.96 U 2 U
Nitroglycerin 5.01 NA 2.1 U 2.2 UJ 2.2 U 2.2 U 2.1 U 2.1 U 2.1 UJ 2.1 U 1 U 1 U 2.2 UJ 2.1 U 1 U 2.1 UJ 2.1 U
PETN 3.9 NA 1.2 U 1.3 UJ 1.3 U 1.3 U 1.3 U 1.3 U 1.2 UJ 1.2 U 1 U 1 U 1.3 UJ 1.2 U 1 U 1.3 UJ 1.2 U
RDX 0.774 NA 0.12 U 0.13 UJ 0.13 U 0.13 U 0.13 U 0.13 U 0.12 UJ 0.12 U 0.2 U 0.2 U 0.13 UJ 0.12 U 0.2 U 0.13 UJ 0.12 U
Pesticides and PCBs
Aldrin 0.005 NA NA NA NA NA 0.021 U 0.021 U 0.021 U 0.021 UJ 0.02 U 0.02 U 0.022 U 0.021 UJ 0.019 U 0.022 U 0.021 UJ
Alpha-BHC 0.014 NA NA NA NA NA 0.019 U 0.019 U 0.019 U 0.019 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 U 0.019 U 0.019 U
Aroclor-1016 0.14 NA NA NA NA NA NA NA NA 0.094 U 0.78 U 0.78 U 0.1 U 0.095 U 0.77 U 0.095 U 0.095 UJ
Aroclor-1221 0.0047 NA NA NA NA NA NA NA NA 0.094 U 0.78 U 0.78 U 0.1 U 0.095 U 0.77 U 0.095 U 0.095 UJ
Aroclor-1232 0.0047 NA NA NA NA NA NA NA NA 0.094 U 0.78 U 0.78 U 0.1 U 0.095 U 0.77 U 0.095 U 0.095 UJ
Aroclor-1242 0.213 NA NA NA NA NA NA NA NA 0.094 U 0.78 U 0.78 U 0.1 U 0.095 U 0.77 U 0.095 U 0.095 UJ
Aroclor-1248 0.0078 NA NA NA NA NA NA NA NA 0.094 U 0.78 U 0.78 U 0.1 U 0.095 U 0.77 U 0.095 U 0.095 UJ
Aroclor-1254 0.021 NA NA NA NA NA NA NA NA 0.094 U 0.29 U 0.29 U 0.1 U 0.095 U 0.29 U 0.095 U 0.095 UJ
Aroclor-1260 0.213 NA NA NA NA NA NA NA NA 0.094 U 0.29 U 0.29 U 0.1 U 0.095 U 0.29 U 0.095 U 0.095 UJ
Dieldrin 0.004 NA NA NA NA NA 0.016 U 0.016 U 0.016 U 0.016 U 0.02 U 0.02 U 0.017 U 0.016 U 0.019 U 0.016 U 0.016 U
Inorganics
Antimony 0.78 NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 9 U 9 U 1 U 6 U 9 U 0.97 J 6 U
Antimony, Dissolved 0.78 NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 9 U 9 U 1 U 6 U 9 U 0.97 J 6 U
Arsenic 0.052 NA 0.37 J 2.9 J 3.1 J 3.1 J 29 28 31 0.73 J 8 U 8 U 0.78 J 16 15 D 13 44 
Beryllium 2.5 NA 0.3 U 0.14 J 0.089 J 0.089 J 1 U 0.3 U 0.3 U 0.3 U 4.5 U 4.5 U 0.3 U 0.3 U 4.5 U 0.3 U 0.3 U
Cadmium 0.92 NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 4.5 U 4.5 U 1 U 1 U 4.5 U 1 U 1 U
Cadmium, Dissolved 0.92 NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 4.5 U 4.5 U 1 U 1 U 4.5 U 1 U 1 U
Chromium, hexavalent 0.035 NA NA NA NA NA NA NA NA 4 U NA NA 20 U 4 U NA 20 U 4 U
Cobalt 0.6 NA 0.4 J 2.6 2.8 2.8 0.42 J 0.38 J 0.16 J 1.1 1.8 U 1.8 U 0.69 J 4.8 3 D 1.8 1.3 
Cr (VI) 0.035 NA NA NA NA NA NA NA NA 4 U NA NA 20 U 4 U NA 20 U 4 U
Hexavalent chromium 0.035 NA NA NA NA NA NA NA NA 4 U NA NA 20 U 4 U NA 20 U 4 U
Manganese 43 NA 83 280 J 280 J 280 J 55 52 49 J 48 46 D 46 D 43 J 140 100 D 100 430 
Mercury 0.063 NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.15 U 0.15 U 0.08 U 0.08 U 0.15 U 0.08 U 0.08 U
Mercury, Dissolved 0.063 NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.15 U 0.15 U 0.08 U 0.08 U 0.15 U 0.08 U 0.08 U
Selenium 10 NA 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 4 U 4 U 2 U 2 U 4 U 2 U 2 U
Thallium 0.02 NA 0.2 U 0.087 J 0.066 J 0.066 J 0.2 U 0.2 U 0.2 U 0.16 J 15 U 15 U 0.15 J 0.059 J 15 U 0.2 U 0.2 U
Thallium, Dissolved 0.02 NA 0.2 U 0.087 J 0.066 J 0.066 J 0.2 U 0.2 U 0.2 U 0.16 J 15 U 15 U 0.15 J 0.059 J 15 U 0.2 U 0.2 U
Total Cyanide 0.15 NA NA NA NA NA NA NA NA 5 U 5 U 5 U 10 U 10 U 3.5 J 5 U 5 U
Vanadium 8.6 NA 2 U 6 UJ 6 UJ 6 UJ 2 U 2 U 2 U 2 U 8 U 8 U 2 UJ 2 U 8 U 2 U 2 U
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Well Number FWGMW-022 FWGmw-022 LL10mw-003 LL10mw-003 LL10mw-005 LL10mw-005 LL11mw-005 LL11mw-005 FWGmw-018 FWGMW-018 FWGmw-018 FWGmw-020 FWGMW-020 FWGmw-020 LL12mw-183 LL12mw-183
Sample Date 8/1/2017 12/5/2017 4/19/2017 12/5/2017 4/28/2017 12/4/2017 4/26/2017 12/4/2017 4/26/2017 8/8/2017 12/2/2017 4/26/2017 8/8/2017 12/2/2017 4/19/2017 12/6/2017

RVAAP Area Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 11 Load Line 11 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12

Monitored Zone
Selected Comparison 

Value Upper Sharon Upper Sharon Homewood Homewood Homewood Homewood Unconsolidated Unconsolidated Basal Sharon Basal Sharon Basal Sharon Upper Sharon Upper Sharon Upper Sharon Unconsolidated Unconsolidated
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 0.25 U 0.8 UJ 0.8 U 0.8 U 0.8 U 0.8 U NA NA 0.8 U 0.25 U 0.8 UJ 0.8 U 0.25 U 0.8 U NA NA
1,1,2-Trichloroethane 0.041 0.25 U 0.8 UJ 0.8 U 0.8 U 0.8 U 0.8 U NA NA 0.8 U 0.25 U Q 0.8 UJ 0.8 U 0.25 U 0.8 U NA NA
1,2-Dibromoethane 0.0075 0.5 U 0.4 UJ 0.4 U 0.4 U 0.4 U 0.4 U NA NA 0.4 U 0.5 U Q 0.4 UJ 0.4 U 0.5 U 0.4 U NA NA
2-Hexanone 3.8 0.5 U 4 UJ 4 U 4 U 4 U 4 U NA NA 4 U 0.5 U Q 4 UJ 4 U 0.5 U 4 U NA NA
Bromodichloromethane 0.13 0.25 U 0.4 UJ 0.4 U 0.4 U 0.4 U 0.4 U NA NA 0.4 U 0.25 U 0.4 UJ 0.4 U 0.25 U 0.4 U NA NA
Bromomethane 0.75 0.5 U 0.8 UJ 0.8 U 0.8 U 0.8 UJ 0.8 U NA NA 0.8 U 0.5 U 0.8 UJ 0.8 U 0.5 U 0.8 U NA NA
Chloroform 0.207 0.25 U 0.4 UJ 0.49 J 0.67 J 0.4 U 0.4 U NA NA 0.4 U 0.25 U 0.4 UJ 0.4 U 0.25 U 0.4 U NA NA
Vinylchloride 0.019 0.25 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U NA NA 0.2 U 0.25 U 0.2 UJ 0.2 U 0.25 U 0.2 U NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 3.1 U 4.2 U NA NA 0.97 U 4.4 U NA NA 0.99 U 3 U 4.2 U 0.98 U 2.9 U 4.4 U NA NA
1,4-Dichlorobenzene 0.48 3.1 U 4.2 U NA NA 0.97 U 4.4 U NA NA 0.99 U 3 U 4.2 U 0.98 U 2.9 U 4.4 U NA NA
2,4,6-Trichlorophenol 1.2 3.1 U 1.9 U NA NA 0.97 UJ 2 U NA NA 0.99 U 3 U 1.9 U 0.98 U 2.9 U 2 U NA NA
2,4-Dinitrophenol 3.9 10 U Q 15 U NA NA 29 UJ 16 U NA NA 30 U 10 U Q 15 U 29 U 9.8 U Q 16 U NA NA
3,3'-Dichlorobenzidine 0.13 3.1 U 1.9 U NA NA 4.3 U 2 U NA NA 4.4 U 3 U 1.9 U 4.3 U 2.9 U 2 U NA NA
4,6-Dinitro-2-methylphenol 0.15 3.1 U Q 15 U NA NA 8.5 UJ 16 U NA NA 8.8 U 3 U Q 15 U 8.6 U 2.9 U Q 16 U NA NA
4-Chloroaniline 0.37 3.1 U 1.9 U NA NA 4.3 U 2 U NA NA 4.4 U 3 U 1.9 U 4.3 U 2.9 U 2 U NA NA
4-Nitroaniline 3.13 3.1 U Q 1.9 U NA NA 4.3 U 2 U NA NA 4.4 U 3 U 1.9 U 4.3 U 2.9 U 2 U NA NA
Benz(a)anthracene 0.004 3.1 U 0.1 U NA NA 0.012 U 0.0095 U NA NA 0.012 U 3 U 0.012 U 0.013 U 2.9 U 0.013 U 0.012 U 0.0099 J
Benzo(a)pyrene 0.2 3.1 U 0.012 U NA NA 0.012 U 0.012 U NA NA 0.012 U 3 U 0.012 U 0.013 U 2.9 U 0.013 U 0.012 U 0.012 U
Benzo(b)fluoranthene 0.002 3.1 U 0.012 U NA NA 0.012 U 0.012 U NA NA 0.012 U 3 U 0.012 U 0.013 U 2.9 U 0.013 U 0.012 U 0.012 U
Benzo(k)fluoranthene 2.5 3.1 U 0.012 U NA NA 0.012 U 0.012 U NA NA 0.012 U 3 U 0.012 U 0.013 U 2.9 U 0.013 U 0.012 U 0.012 U
bis(2-Chloroethyl)ether 0.014 3.1 U 0.95 U NA NA 0.97 U 1 U NA NA 0.99 U 3 U 0.95 U 0.98 U 2.9 U 1 U NA NA
bis(2-Ethylhexyl)phthalate 6 3.1 U 4.2 U 1.9 U 4.4 U 1.9 U 4.4 U NA NA 2 U 3 U 4.2 U 2 U 2.9 U 4.4 U NA NA
Butyl benzyl phthalate 16 3.1 U 4.2 U 1.9 U 4.4 U 1.9 U 4.4 U NA NA 2 U 3 U 4.2 U 2 U 2.9 U 4.4 U NA NA
Dibenz(a,h)anthracene 0.002 3.1 U 0.012 U NA NA 0.012 U 0.012 U NA NA 0.012 U 3 U Q 0.012 U 0.013 U 2.9 U Q 0.013 U 0.012 U 0.012 U
Dibenzofuran 0.79 3.1 U 0.95 U NA NA 0.97 U 1 U NA NA 0.99 U 3 U 0.95 U 0.98 U 2.9 U 1 U NA NA
Di-N-Butyl phthalate 90 3.1 U 1.9 U 4.2 U 2 U 4.3 U 2 U NA NA 4.4 U 3 U 1.9 U 4.3 U 2.9 U 2 U NA NA
Di-N-Octyl phthalate 20 10 U 4.2 U 0.96 U 4.4 U 0.97 U 4.4 U NA NA 0.99 U 10 U 4.2 U 0.98 U 9.8 U 4.4 U NA NA
Hexachlorobenzene 0.0098 3.1 U 1.9 U NA NA 1.9 U 2 U NA NA 2 U 3 U 1.9 U 2 U 2.9 U 2 U NA NA
Hexachlorobutadiene 0.14 3.1 U Q 28 U NA NA 9.7 U 30 U NA NA 9.9 U 3 U 28 U 9.8 U 2.9 U 30 U NA NA
Hexachlorocyclopentadiene 0.041 3.1 U Q 24 UJ NA NA 29 U 25 UJ NA NA 30 U 3 U 24 U 29 U 2.9 U 25 U NA NA
Hexachloroethane 0.33 3.1 U Q 28 U NA NA 4.3 U 30 U NA NA 4.4 U 3 U 28 U 4.3 U 2.9 U 30 U NA NA
Indeno(1,2,3-cd)pyrene 0.002 3.1 U 0.04 U NA NA 0.04 U 0.04 U NA NA 0.041 U 3 U 0.04 U 0.042 U 2.9 U 0.042 U 0.041 U 0.042 U
Naphthalene 0.17 3.1 U 0.016 J NA NA 0.012 U 0.021 J NA NA 0.064 J 3 U 0.025 J 0.013 U 2.9 U 0.018 J 0.085 J 0.032 J
N-Nitroso-di-N-propylamine 0.011 3.1 U 1.9 U J NA NA 0.97 U 2 U NA NA 0.99 U 3 U 1.9 U 0.98 U 2.9 U 2 U NA NA
Pentachlorophenol 1 3.1 U 15 U NA NA 58 UJ 16 U NA NA 60 U 3 U 15 U 59 U 2.9 U 16 U NA NA
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Well Number FWGMW-022 FWGmw-022 LL10mw-003 LL10mw-003 LL10mw-005 LL10mw-005 LL11mw-005 LL11mw-005 FWGmw-018 FWGMW-018 FWGmw-018 FWGmw-020 FWGMW-020 FWGmw-020 LL12mw-183 LL12mw-183
Sample Date 8/1/2017 12/5/2017 4/19/2017 12/5/2017 4/28/2017 12/4/2017 4/26/2017 12/4/2017 4/26/2017 8/8/2017 12/2/2017 4/26/2017 8/8/2017 12/2/2017 4/19/2017 12/6/2017

RVAAP Area Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 10 Load Line 11 Load Line 11 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12

Monitored Zone
Selected Comparison 

Value Upper Sharon Upper Sharon Homewood Homewood Homewood Homewood Unconsolidated Unconsolidated Basal Sharon Basal Sharon Basal Sharon Upper Sharon Upper Sharon Upper Sharon Unconsolidated Unconsolidated
Explosives
1,3-Dinitrobenzene 0.104 0.2 U 0.22 UJ NA NA NA NA NA NA 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U 0.21 UJ NA NA
2,4-Dinitrotoluene 0.12 3.1 U Q 1.9 U 4.2 U 2 U 4.3 U 2 U NA NA 4.4 U 3 U Q 1.9 U 4.3 U 2.9 U Q 2 U NA NA
2,6-Dinitrotoluene 0.122 0.2 U 0.22 UJ 4.2 U 2 U 4.3 U 2 U NA NA 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U 0.21 UJ NA NA
2-Nitrotoluene 0.37 0.5 U 0.22 UJ NA NA NA NA NA NA 0.21 U 0.5 U 0.21 UJ 0.21 U 0.5 U 0.21 UJ NA NA
3-Nitrotoluene 0.17 0.2 U 0.22 UJ NA NA NA NA NA NA 0.21 U 0.2 U 0.21 UJ 0.21 U 0.2 U 0.21 UJ NA NA
Nitrobenzene 0.521 3.1 U 0.95 U 2.2 J 0.99 U 1.9 U 1 U NA NA 2 U 3 U 0.95 U 2 U 2.9 U 1 U NA NA
Nitroglycerin 5.01 1 U 2.2 UJ NA NA NA NA NA NA 2.1 U 1 U 2.1 UJ 2.1 U 1 U 2.1 UJ NA NA
PETN 3.9 1 U 1.3 UJ NA NA NA NA NA NA 1.3 U 1 U 1.2 UJ 1.3 U 1 U 1.2 UJ NA NA
RDX 0.774 0.2 U 0.13 UJ NA NA NA NA NA NA 0.13 U 0.2 U 0.12 UJ 0.13 U 0.2 U 0.12 UJ NA NA
Pesticides and PCBs
Aldrin 0.005 0.019 U 0.022 UJ NA NA NA NA NA NA 0.021 U 0.02 U 0.022 U 0.021 U 0.02 U 0.021 U NA NA
Alpha-BHC 0.014 0.019 U 0.02 UJ NA NA NA NA NA NA 0.019 U 0.02 U 0.02 U 0.019 U 0.02 U 0.019 U NA NA
Aroclor-1016 0.14 0.78 U 0.1 U NA NA NA NA NA NA 0.097 U 0.78 U 0.095 U 0.096 U 0.78 U 0.095 U NA NA
Aroclor-1221 0.0047 0.78 U 0.1 U NA NA NA NA NA NA 0.097 U 0.78 U 0.095 U 0.096 U 0.78 U 0.095 U NA NA
Aroclor-1232 0.0047 0.78 U 0.1 U NA NA NA NA NA NA 0.097 U 0.78 U 0.095 U 0.096 U 0.78 U 0.095 U NA NA
Aroclor-1242 0.213 0.78 U 0.1 U NA NA NA NA NA NA 0.097 U 0.78 U 0.095 U 0.096 U 0.78 U 0.095 U NA NA
Aroclor-1248 0.0078 0.78 U 0.1 U NA NA NA NA NA NA 0.097 U 0.78 U 0.095 U 0.096 U 0.78 U 0.095 U NA NA
Aroclor-1254 0.021 0.29 U 0.044 J NA NA NA NA NA NA 0.097 U 0.29 U 0.18 0.096 U 0.29 U 0.095 U NA NA
Aroclor-1260 0.213 0.29 U 0.1 U NA NA NA NA NA NA 0.097 U 0.29 U 0.095 U 0.096 U 0.29 U 0.095 U NA NA
Dieldrin 0.004 0.019 U 0.017 UJ NA NA NA NA NA NA 0.016 U 0.02 U 0.017 U 0.016 U 0.02 U 0.016 U NA NA
Inorganics
Antimony 0.78 9 U 1.8 J 1 U 1 U 1 U 1 U NA NA 0.67 J 9 U 1 U 0.57 J 9 U 1 U NA NA
Antimony, Dissolved 0.78 9 U 1.8 J 1 U 1 U 1 U 1 U NA NA 0.67 J 9 U 1 U 0.57 J 9 U 1 U NA NA
Arsenic 0.052 59 D 46 J 1 U 1 UJ 1 U 1 U NA NA 32 30 D 28 26 130 D 30 NA NA
Beryllium 2.5 4.5 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U NA NA 0.3 U 4.5 U 0.3 U 1 U 4.5 U 0.3 U NA NA
Cadmium 0.92 4.5 U 1 U 1 U 1 U 0.79 J 1 U NA NA 1 U 4.5 U 1 U 1 U 4.5 U 1 U NA NA
Cadmium, Dissolved 0.92 4.5 U 1 U 1 U 1 U 0.79 J 1 U NA NA 1 U 4.5 U 1 U 1 U 4.5 U 1 U NA NA
Chromium, hexavalent 0.035 NA 20 U NA NA NA NA NA NA 4 U NA 20 U 4 U NA 20 U NA NA
Cobalt 0.6 2.4 D 1.7 UJ 0.2 U 0.2 UJ 0.39 J 0.2 U NA NA 2.1 45 U 1.9 4.7 3.3 D 3 NA NA
Cr (VI) 0.035 NA 20 U NA NA NA NA NA NA 4 U NA 20 U 4 U NA 20 U NA NA
Hexavalent chromium 0.035 NA 20 U NA NA NA NA NA NA 4 U NA 20 U 4 U NA 20 U NA NA
Manganese 43 320 D 280 J 3.5 3.5 U 11000 1900 NA NA 360 280 D 270 J 130 110 D 90 J NA NA
Mercury 0.063 0.15 U 0.08 U 0.08 U 0.08 U 0.2 U 0.08 U NA NA 0.08 U 0.15 U 0.08 U 0.08 U 0.15 U 0.08 U NA NA
Mercury, Dissolved 0.063 0.15 U 0.08 U 0.08 U 0.08 U 0.2 U 0.08 U NA NA 0.08 U 0.15 U 0.08 U 0.08 U 0.15 U 0.08 U NA NA
Selenium 10 4 U 2 U 2 U 2 U 2 U 2 U NA NA 2 U 14 U 2 U 2 U 4 U 2 U NA NA
Thallium 0.02 15 U 0.2 U 0.2 U 0.2 U 0.084 J 0.052 J NA NA 0.2 U 15 U 0.2 U 0.2 U 15 U 0.2 U NA NA
Thallium, Dissolved 0.02 15 U 0.2 U 0.2 U 0.2 U 0.084 J 0.052 J NA NA 0.2 U 15 U 0.2 U 0.2 U 15 U 0.2 U NA NA
Total Cyanide 0.15 5 U 2 J NA NA NA NA 5 U 5 U 5 U 5 U 10 U 5 U 3.6 J 5 U 3.4 J 2.2 J
Vanadium 8.6 8 U 2 U 2 U 2 U 2 U 2 U NA NA 2 U 45 U 2 U 2 U 8 U 2 U NA NA
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Well Number LL12mw-185 LL12mw-505 LL12mw-185 LL12mw-187 LL12mw-187 LL12mw-189 LL12mw-242 LL12mw-242 LL12mw-242-D LL12mw-245 LL12mw-245 LL12mw-245-D LL12mw-247 LL12mw-506 LL12mw-247 FWGmw-017 FWGMW-017
Sample Date 4/25/2017 4/25/2017 12/6/2017 4/25/2017 12/6/2017 4/28/2017 4/25/2017 12/6/2017 12/6/2017 4/25/2017 12/6/2017 12/6/2017 4/25/2017 4/25/2017 12/6/2017 4/28/2017 8/9/2017

RVAAP Area Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 2 Load Line 2

Monitored Zone
Selected Comparison 

Value Unconsolidated
DUP

LL12mw-185 Unconsolidated Unconsolidated Unconsolidated Sharon Shale Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
DUP

LL12mw-247 Unconsolidated Basal Sharon Basal Sharon
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.8 U 0.25 U
1,1,2-Trichloroethane 0.041 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.8 U 0.25 U
1,2-Dibromoethane 0.0075 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.4 U 0.5 U
2-Hexanone 3.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 4 U 0.5 U
Bromodichloromethane 0.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.4 U 0.25 U
Bromomethane 0.75 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.8 UJ 0.5 U
Chloroform 0.207 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.4 U 0.25 U
Vinylchloride 0.019 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.2 U 0.25 U
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.97 U 2.9 U
1,4-Dichlorobenzene 0.48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.97 U 2.9 U
2,4,6-Trichlorophenol 1.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.97 U 2.9 U
2,4-Dinitrophenol 3.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 29 U 9.7 U Q
3,3'-Dichlorobenzidine 0.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U
4,6-Dinitro-2-methylphenol 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 8.6 U 2.9 U Q
4-Chloroaniline 0.37 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U
4-Nitroaniline 3.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U
Benz(a)anthracene 0.004 NA NA NA NA NA 0.014 UJ NA NA NA NA NA NA NA NA NA 0.012 U 2.9 U
Benzo(a)pyrene 0.2 NA NA NA NA NA 0.014 UJ NA NA NA NA NA NA NA NA NA 0.012 U 2.9 U
Benzo(b)fluoranthene 0.002 NA NA NA NA NA 0.014 UJ NA NA NA NA NA NA NA NA NA 0.012 U 2.9 U
Benzo(k)fluoranthene 2.5 NA NA NA NA NA 0.014 UJ NA NA NA NA NA NA NA NA NA 0.012 U 2.9 U
bis(2-Chloroethyl)ether 0.014 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.97 U 2.9 U
bis(2-Ethylhexyl)phthalate 6 NA NA NA 2 U 4.3 U NA 2 U 4.2 U J1 NA 2 U 4.5 U NA 2 U NA 4.4 U 1.9 U 2.9 U
Butyl benzyl phthalate 16 NA NA NA 2 U 4.3 U NA 2 U 4.2 U J1 NA 2 U 4.5 U NA 2 U NA 4.4 U 1.9 U 2.9 U
Dibenz(a,h)anthracene 0.002 NA NA NA NA NA 0.014 UJ NA NA NA NA NA NA NA NA NA 0.012 U 2.9 U Q
Dibenzofuran 0.79 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.97 U 2.9 U
Di-N-Butyl phthalate 90 NA NA NA 4.3 U 1.9 U NA 4.3 U 1.9 U J1 NA 4.3 U 2 U NA 4.3 U NA 2 U 4.3 U 2.9 U
Di-N-Octyl phthalate 20 NA NA NA 0.98 U 4.3 U NA 0.98 U 4.2 U J1 NA 0.98 U 4.5 U NA 0.99 U NA 4.4 U 0.97 U 9.7 U
Hexachlorobenzene 0.0098 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1.9 U 2.9 U
Hexachlorobutadiene 0.14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9.7 U 2.9 U
Hexachlorocyclopentadiene 0.041 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 29 U 2.9 U
Hexachloroethane 0.33 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U
Indeno(1,2,3-cd)pyrene 0.002 NA NA NA NA NA 0.046 UJ NA NA NA NA NA NA NA NA NA 0.04 U 2.9 U
Naphthalene 0.17 NA NA NA NA NA 0.018 J NA NA NA NA NA NA NA NA NA 0.024 J 2.9 U
N-Nitroso-di-N-propylamine 0.011 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.97 U 2.9 U
Pentachlorophenol 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 58 U 2.9 U
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Well Number LL12mw-185 LL12mw-505 LL12mw-185 LL12mw-187 LL12mw-187 LL12mw-189 LL12mw-242 LL12mw-242 LL12mw-242-D LL12mw-245 LL12mw-245 LL12mw-245-D LL12mw-247 LL12mw-506 LL12mw-247 FWGmw-017 FWGMW-017
Sample Date 4/25/2017 4/25/2017 12/6/2017 4/25/2017 12/6/2017 4/28/2017 4/25/2017 12/6/2017 12/6/2017 4/25/2017 12/6/2017 12/6/2017 4/25/2017 4/25/2017 12/6/2017 4/28/2017 8/9/2017

RVAAP Area Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 2 Load Line 2

Monitored Zone
Selected Comparison 

Value Unconsolidated
DUP

LL12mw-185 Unconsolidated Unconsolidated Unconsolidated Sharon Shale Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
DUP

LL12mw-247 Unconsolidated Basal Sharon Basal Sharon
Explosives
1,3-Dinitrobenzene 0.104 NA NA NA NA NA 0.24 U 0.21 U 0.22 U Q J1 NA 0.2 U 0.21 U Q NA 0.21 U 0.2 U 0.22 U Q 0.21 U 0.2 U
2,4-Dinitrotoluene 0.12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U Q
2,6-Dinitrotoluene 0.122 NA NA NA NA NA 0.24 U 0.21 U 0.22 U Q J1 NA 0.2 U 0.21 U Q NA 0.21 U 0.2 U 0.22 U Q 0.21 U 0.2 U
2-Nitrotoluene 0.37 NA NA NA NA NA 0.24 U 0.21 U 0.22 U Q J1 NA 0.2 U 0.21 U Q NA 0.21 U 0.2 U 0.22 U Q 0.21 U 0.5 U
3-Nitrotoluene 0.17 NA NA NA NA NA 0.24 U 0.21 U 0.22 U Q J1 NA 0.2 U 0.21 U Q NA 0.21 U 0.2 U 0.22 U Q 0.21 U 0.2 U
Nitrobenzene 0.521 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1.9 U 2.9 U
Nitroglycerin 5.01 NA NA NA NA NA 2.4 U 2.1 U 2.2 U Q J1 NA 2 U 2.1 U Q NA 2.1 U 2 U 2.2 U Q 2.1 U 1 U
PETN 3.9 NA NA NA NA NA 1.5 U 1.3 U 1.3 U Q J1 NA 1.2 U 1.3 U Q NA 1.2 U 1.2 U 1.3 U Q 1.3 U 1 U
RDX 0.774 NA NA NA NA NA 0.15 U 0.13 U 0.13 U Q J1 NA 0.12 U 0.13 U Q NA 0.12 U 0.12 U 0.13 U Q 0.13 U 0.2 U
Pesticides and PCBs
Aldrin 0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.021 U 0.02 U
Alpha-BHC 0.014 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.019 U 0.02 U
Aroclor-1016 0.14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.78 U
Aroclor-1221 0.0047 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.78 U
Aroclor-1232 0.0047 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.78 U
Aroclor-1242 0.213 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.78 U
Aroclor-1248 0.0078 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.78 U
Aroclor-1254 0.021 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.29 U
Aroclor-1260 0.213 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.29 U
Dieldrin 0.004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.016 U 0.02 U
Inorganics
Antimony 0.78 NA 6 U NA 1 U 1 U NA 1 U 1 U J1 NA 6 U 1 U NA 1 U NA 1 U 1 U 9 U
Antimony, Dissolved 0.78 NA 6 U NA 1 U 1 U NA 1 U 1 U J1 NA 6 U 1 U NA 1 U NA 1 U 1 U 9 U
Arsenic 0.052 0.53 J 0.54 J 0.49 J 0.49 J 0.5 J NA 39 21 NA 2.1 J 3 J NA 7.3 NA 17 10 7.6 J D
Beryllium 2.5 NA 1 U NA 0.3 U 0.3 U NA 1 U 0.083 J NA 0.3 U 0.3 U NA 0.3 U NA 0.76 J 0.3 U 4.5 U
Cadmium 0.92 NA 0.38 J NA 1 U 1 U NA 1 U 1 U NA 1 U 1 U NA 1 U NA 1 U 1 U 4.5 U
Cadmium, Dissolved 0.92 NA 0.38 J NA 1 U 1 U NA 1 U 1 U NA 1 U 1 U NA 1 U NA 1 U 1 U 4.5 U
Chromium, hexavalent 0.035 NA NA NA NA NA NA NA NA NA NA NA NA 4 U NA 100 U 4 UJ NA
Cobalt 0.6 NA 2.2 NA 11 11 NA 14 1.6 NA 0.56 J 2.2 NA 0.61 J NA 13 0.62 J 1.8 U
Cr (VI) 0.035 NA NA NA NA NA NA NA NA NA NA NA NA 4 U NA 100 U 4 UJ NA
Hexavalent chromium 0.035 NA NA NA NA NA NA NA NA NA NA NA NA 4 U NA 100 U 4 UJ NA
Manganese 43 NA 1200 NA 2700 2900 NA 490 140 NA 39 280 NA 220 NA 780 340 320 D
Mercury 0.063 NA 0.08 U NA 0.08 U 0.08 U NA 0.08 U 0.08 U NA 0.08 U 0.08 U NA 0.08 U NA 0.08 U 0.08 U 0.15 U
Mercury, Dissolved 0.063 NA 0.08 U NA 0.08 U 0.08 U NA 0.08 U 0.08 U NA 0.08 U 0.08 U NA 0.08 U NA 0.08 U 0.08 U 0.15 U
Selenium 10 NA 2 U NA 2 U 2 U NA 2 U 2 U NA 2 U 2 U NA 2 U NA 2 U 2 U 4 U
Thallium 0.02 NA 1 U NA 0.71 J 0.74 J NA 1 U 0.058 J NA 0.2 U 0.2 U NA 0.2 U NA 0.22 J 0.2 U 15 U
Thallium, Dissolved 0.02 NA 1 U NA 0.71 J 0.74 J NA 1 U 0.058 J NA 0.2 U 0.2 U NA 0.2 U NA 0.22 J 0.2 U 15 U
Total Cyanide 0.15 5 UJ 5 U 7.7 J NA NA 5 U NA NA NA NA NA NA 5 U 3.4 J 2.6 J J1 5 U 5 U
Vanadium 8.6 NA 2 U NA 2 U 2 U NA 30 3.3 J NA 2 U 1.1 J NA 2 U NA 17 2 U 8 U
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Well Number FWGMW-017 FWGmw-017 FWGmw-024 FWGMW-024 FWGmw-024 LL2mw-059 LL2mw-059 LL2mw-264 LL2mw-264 LL2mw-264-D LL2mw-267 LL2mw-267 LL2mw-272 LL2MW-272 LL2mw-272 FWGmw-021
Sample Date 8/9/2017 12/2/2017 4/28/2017 8/9/2017 12/2/2017 4/28/2017 12/6/2017 4/27/2017 12/7/2017 12/7/2017 4/25/2017 12/7/2017 4/27/2017 8/3/2017 12/7/2017 4/28/2017

RVAAP Area Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 3

Monitored Zone
Selected Comparison 

Value
Dup

FWGmw-017 Basal Sharon Upper Sharon Upper Sharon Upper Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 0.25 U 0.8 U 0.8 U 0.25 U 0.8 U NA NA NA NA NA NA NA 0.8 U 0.25 U 0.8 U 0.8 U
1,1,2-Trichloroethane 0.041 0.25 U 0.8 U 0.8 U 0.25 U 0.8 U NA NA NA NA NA NA NA 0.8 U 0.25 U 0.8 U 0.8 U
1,2-Dibromoethane 0.0075 0.5 U 0.4 U 0.4 U 0.5 U 0.4 U NA NA NA NA NA NA NA 0.4 U 0.5 U 0.4 U 0.4 U
2-Hexanone 3.8 0.5 U 4 U 4 U 0.5 U 4 U NA NA NA NA NA NA NA 4 U 0.5 U 4 U 4 U
Bromodichloromethane 0.13 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U NA NA NA NA NA NA NA 0.4 U 0.25 U 0.4 U 0.4 U
Bromomethane 0.75 0.5 U 0.8 U 0.8 UJ 0.5 U 0.8 U NA NA NA NA NA NA NA 0.8 U 0.5 U 0.8 U 0.8 UJ
Chloroform 0.207 0.25 U 0.4 U 0.4 U 0.25 U 0.4 U NA NA NA NA NA NA NA 0.4 U 0.25 U 0.4 U 0.4 U
Vinylchloride 0.019 0.25 U 0.2 U 0.2 U 0.25 U 0.2 U NA NA NA NA NA NA NA 0.2 U 0.25 U 0.2 U 0.2 U
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 2.9 U 4.4 U 0.98 U 2.9 U NA NA NA NA NA NA NA NA 0.98 U 2.9 U 4.4 U 0.98 U
1,4-Dichlorobenzene 0.48 2.9 U 4.4 U 0.98 U 2.9 U NA NA NA NA NA NA NA NA 0.98 U 2.9 U 4.4 U 0.98 U
2,4,6-Trichlorophenol 1.2 2.9 U 2 U 0.98 U 2.9 U NA NA NA NA NA NA NA NA 0.98 U 2.9 U 2 U 0.98 U
2,4-Dinitrophenol 3.9 9.7 U Q 16 U 29 U 9.6 U Q NA NA NA NA NA NA NA NA 29 U 9.8 U Q 16 U 29 U
3,3'-Dichlorobenzidine 0.13 2.9 U 2 U 4.3 U 2.9 U NA NA NA NA NA NA NA NA 4.3 U 2.9 U 2 U 4.3 U
4,6-Dinitro-2-methylphenol 0.15 2.9 U Q 16 U 8.6 U 2.9 U Q NA NA NA NA NA NA NA NA 8.6 U 2.9 U Q 16 U 8.6 U
4-Chloroaniline 0.37 2.9 U 2 U 4.3 U 2.9 U NA NA NA NA NA NA NA NA 4.3 U 2.9 U 2 U 4.3 U
4-Nitroaniline 3.13 2.9 U 2 U 4.3 U 2.9 U NA NA NA NA NA NA NA NA 4.3 U 2.9 U Q 2 U 4.3 U
Benz(a)anthracene 0.004 2.9 U 0.012 U 0.012 U 2.9 U 0.012 U NA NA NA NA NA NA NA 0.012 U 2.9 U 0.1 U 0.012 U
Benzo(a)pyrene 0.2 2.9 U 0.012 U 0.012 U 2.9 U 0.012 U NA NA NA NA NA NA NA 0.012 U 2.9 U 0.012 U 0.012 U
Benzo(b)fluoranthene 0.002 2.9 U 0.012 U 0.012 U 2.9 U 0.012 U NA NA NA NA NA NA NA 0.012 U 2.9 U 0.1 U 0.012 U
Benzo(k)fluoranthene 2.5 2.9 U 0.012 U 0.012 U 2.9 U 0.012 U NA NA NA NA NA NA NA 0.012 U 2.9 U 0.012 U 0.012 U
bis(2-Chloroethyl)ether 0.014 2.9 U 1 U 0.98 U 2.9 U NA NA NA NA NA NA NA NA 0.98 U 2.9 U 1 U 0.98 U
bis(2-Ethylhexyl)phthalate 6 2.9 U 4.4 U 2 U 2.9 U 4.3 U 2 U 4.6 U NA NA NA 1.9 U 4.6 U 2 U 2.9 U 4.4 U 2 U
Butyl benzyl phthalate 16 2.9 U 4.4 U 2 U 2.9 U 4.3 U 2 U 4.6 U NA NA NA 1.9 U 4.6 U 2 U 2.9 U 4.4 U 2 U
Dibenz(a,h)anthracene 0.002 2.9 U Q 0.012 U 0.012 U 2.9 U Q 0.012 U NA NA NA NA NA NA NA 0.012 U 2.9 U 0.012 U 0.012 U
Dibenzofuran 0.79 2.9 U 1 U 0.98 U 2.9 U NA NA NA NA NA NA NA NA 0.98 U 2.9 U 1 U 0.98 U
Di-N-Butyl phthalate 90 2.9 U 2 U 4.3 U 2.9 U 1.9 U 4.5 U 2.1 U NA NA NA 4.2 U 2.1 U 4.3 U 2.9 U 2 U 4.3 U
Di-N-Octyl phthalate 20 9.7 U 4.4 U 0.98 U 9.6 U 4.3 U 1 U 4.6 U NA NA NA 0.96 U 4.6 U 0.98 U 9.8 U 4.4 U 0.98 U
Hexachlorobenzene 0.0098 2.9 U 2 U 2 U 2.9 U NA NA NA NA NA NA NA NA 2 U 2.9 U 2 U 2 U
Hexachlorobutadiene 0.14 2.9 U 30 U 9.8 U 2.9 U NA NA NA NA NA NA NA NA 9.8 U 2.9 U Q 30 U 9.8 U
Hexachlorocyclopentadiene 0.041 2.9 U 25 U 29 U 2.9 U NA NA NA NA NA NA NA NA 29 R 2.9 U Q 25 U 29 U
Hexachloroethane 0.33 2.9 U 30 U 4.3 U 2.9 U NA NA NA NA NA NA NA NA 4.3 U 2.9 U Q 30 U 4.3 U
Indeno(1,2,3-cd)pyrene 0.002 2.9 U 0.04 U 0.04 U 2.9 U 0.041 U NA NA NA NA NA NA NA 0.041 U 2.9 U Q 0.041 U 0.04 U
Naphthalene 0.17 2.9 U 0.023 J 0.035 J 2.9 U 0.026 J NA NA NA NA NA NA NA 0.026 J 2.9 U 0.013 J 0.012 U
N-Nitroso-di-N-propylamine 0.011 2.9 U 2 U 0.98 U 2.9 U NA NA NA NA NA NA NA NA 0.98 U 2.9 U 2 U 0.98 U
Pentachlorophenol 1 2.9 U 16 U 59 U 2.9 U NA NA NA NA NA NA NA NA 59 U 2.9 U 16 U 59 U



APPENDIX A
REPORTING LIMITS IN EXCESS OF SCREENING CRITERIA

CAMP RAVENNA, OH

Camp Ravenna Groundwater and Environmental Investigation Services Annual GW Report 2017

Well Number FWGMW-017 FWGmw-017 FWGmw-024 FWGMW-024 FWGmw-024 LL2mw-059 LL2mw-059 LL2mw-264 LL2mw-264 LL2mw-264-D LL2mw-267 LL2mw-267 LL2mw-272 LL2MW-272 LL2mw-272 FWGmw-021
Sample Date 8/9/2017 12/2/2017 4/28/2017 8/9/2017 12/2/2017 4/28/2017 12/6/2017 4/27/2017 12/7/2017 12/7/2017 4/25/2017 12/7/2017 4/27/2017 8/3/2017 12/7/2017 4/28/2017

RVAAP Area Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 3

Monitored Zone
Selected Comparison 

Value
Dup

FWGmw-017 Basal Sharon Upper Sharon Upper Sharon Upper Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon Upper Sharon Upper Sharon Upper Sharon Upper Sharon
Explosives
1,3-Dinitrobenzene 0.104 0.2 U 0.22 UJ 0.21 U 0.2 U 0.22 UJ 0.2 J 0.22 UJ NA NA NA 0.21 U 0.23 UJ 0.21 U 0.2 U 0.21 R 0.21 U
2,4-Dinitrotoluene 0.12 2.9 U Q 2 U 4.3 U 2.9 U Q NA NA NA NA NA NA NA NA 4.3 U 2.9 U 2 U 4.3 U
2,6-Dinitrotoluene 0.122 0.2 U 0.22 UJ 0.21 U 0.2 U 0.22 UJ 0.22 U 0.22 UJ NA NA NA 0.21 U 0.23 UJ 0.21 U 0.2 U 0.21 R 0.21 U
2-Nitrotoluene 0.37 0.5 U 0.22 UJ 0.21 U 0.5 U 0.22 UJ 0.22 U 0.22 UJ NA NA NA 0.21 U 0.23 UJ 0.21 U 0.5 U 0.21 R 0.21 U
3-Nitrotoluene 0.17 0.2 U 0.22 UJ 0.21 U 0.2 U 0.22 UJ 0.22 U 0.22 UJ NA NA NA 0.21 U 0.23 UJ 0.21 U 0.2 U 0.21 R 0.21 U
Nitrobenzene 0.521 2.9 U 1 U 2 U 2.9 U NA NA NA NA NA NA NA NA 2 U 2.9 U 1 U 2 U
Nitroglycerin 5.01 1 U 2.2 UJ 2.1 U 1 U 2.2 UJ 2.2 U 2.2 UJ NA NA NA 2.1 U 2.3 UJ 2.1 U 0.99 U 2.1 R 2.1 U
PETN 3.9 1 U 1.3 UJ 1.3 U 1 U 1.3 UJ 1.3 U 1.3 UJ NA NA NA 1.3 U 1.4 UJ 1.3 U 0.99 U 1.3 R 1.3 U
RDX 0.774 0.2 U 0.13 UJ 0.13 U 0.2 U 0.13 UJ 0.13 U 0.13 UJ NA NA NA 0.36 0.79 J 0.13 U 0.2 U 0.13 R 0.22 
Pesticides and PCBs
Aldrin 0.005 0.02 U 0.021 U 0.021 U 0.02 U 0.022 U NA NA NA NA NA NA NA 0.021 U 0.02 U 0.022 U 0.021 U
Alpha-BHC 0.014 0.02 U 0.019 U 0.019 U 0.02 U 0.02 U NA NA NA NA NA NA NA 0.019 U 0.02 U 0.019 U 0.019 U
Aroclor-1016 0.14 0.78 U 0.095 U 0.096 U 0.82 U 0.096 U NA NA NA NA NA NA NA 0.095 U 0.78 U 0.098 U 0.096 U
Aroclor-1221 0.0047 0.78 U 0.095 U 0.096 U 0.82 U 0.096 U NA NA NA NA NA NA NA 0.095 U 0.78 U 0.098 U 0.096 U
Aroclor-1232 0.0047 0.78 U 0.095 U 0.096 U 0.82 U 0.096 U NA NA NA NA NA NA NA 0.095 U 0.78 U 0.098 U 0.096 U
Aroclor-1242 0.213 0.78 U 0.095 U 0.096 U 0.82 U 0.096 U NA NA NA NA NA NA NA 0.095 U 0.78 U 0.098 U 0.096 U
Aroclor-1248 0.0078 0.78 U 0.095 U 0.096 U 0.82 U 0.096 U NA NA NA NA NA NA NA 0.095 U 0.78 U 0.098 U 0.096 U
Aroclor-1254 0.021 0.29 U 0.095 U 0.096 U 0.31 U 0.096 U NA NA NA NA NA NA NA 0.095 U 0.29 U 0.098 U 0.096 U
Aroclor-1260 0.213 0.29 U 0.095 U 0.096 U 0.31 U 0.096 U NA NA NA NA NA NA NA 0.095 U 0.29 U 0.098 U 0.096 U
Dieldrin 0.004 0.02 U 0.016 U 0.016 U 0.02 U 0.017 U NA NA NA NA NA NA NA 0.016 U 0.02 U 0.016 U 0.016 U
Inorganics
Antimony 0.78 9 U 1 U 1 U 9 U 1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 9 U 1 U 0.54 J
Antimony, Dissolved 0.78 9 U 1 U 1 U 9 U 1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 9 U 1 U 0.54 J
Arsenic 0.052 7.6 J D 5.6 4.2 J 6.2 J D 3.9 J 0.39 J 0.44 J NA NA NA 1.8 J 1.4 J 8.2 9.5 J D 9.1 1.2 J
Beryllium 2.5 4.5 U 0.3 U 0.3 U 4.5 U 0.3 U 0.3 U 0.3 U NA NA NA 0.3 U 0.3 U 0.3 U 4.5 U 0.3 U 0.3 U
Cadmium 0.92 4.5 U 1 U 1 U 4.5 U 1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 4.5 U 1 U 1 U
Cadmium, Dissolved 0.92 4.5 U 1 U 1 U 4.5 U 1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 4.5 U 1 U 1 U
Chromium, hexavalent 0.035 NA 20 U 4.6 J NA 20 U NA NA NA NA NA NA NA 4 U NA 20 U NA
Cobalt 0.6 1.8 U 0.39 J 0.85 J 1.8 U 0.91 J 1.1 0.75 J NA NA NA 4 3.8 5 4.6 D 4.8 0.15 J
Cr (VI) 0.035 NA 20 U 4.6 J NA 20 U NA NA NA NA NA NA NA 4 U NA 20 U NA
Hexavalent chromium 0.035 NA 20 U 4.6 J NA 20 U NA NA NA NA NA NA NA 4 U NA 20 U NA
Manganese 43 320 D 310 J 330 290 D 260 J 85 130 J NA NA NA 600 630 J 500 480 D 510 J 5.5 
Mercury 0.063 0.15 U 0.08 U 0.08 U 0.15 U 0.08 U 0.2 U 0.08 U NA NA NA 0.08 U 0.08 U 0.08 U 0.15 U 0.08 U 0.2 U
Mercury, Dissolved 0.063 0.15 U 0.08 U 0.08 U 0.15 U 0.08 U 0.2 U 0.08 U NA NA NA 0.08 U 0.08 U 0.08 U 0.15 U 0.08 U 0.2 U
Selenium 10 4 U 2 U 2 U 4 U 2 U 2 U 2 U NA NA NA 2 U 2 U 2 U 4 U 2 U 2 U
Thallium 0.02 15 U 0.2 U 0.2 U 15 U 0.2 U 0.054 J 0.2 U NA NA NA 0.2 U 0.2 U 0.2 U 15 U 0.2 U 0.2 U
Thallium, Dissolved 0.02 15 U 0.2 U 0.2 U 15 U 0.2 U 0.054 J 0.2 U NA NA NA 0.2 U 0.2 U 0.2 U 15 U 0.2 U 0.2 U
Total Cyanide 0.15 5 U 5 U 5 U 5 U 5 U NA NA 2 J 10 U NA NA NA 2 J 3.3 J 10 U 5 U
Vanadium 8.6 8 U 2 U 2 U 8 U 2 U 2 U 2 UJ NA NA NA 2 U 2 UJ 2 U 8 U 2 UJ 2 U
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Well Number FWGmw-021 FWGMW-021 FWGmw-021 LL3mw-234 LL3mw-234 LL3mw-236 LL3mw-237 LL3mw-237 LL3mw-244 LL3mw-244 LL3mw-246 LL3mw-504 LL3mw-246 LL3mw-246 LL4mw-193 LL4mw-193 LL4mw-200
Sample Date 5/3/2017 8/8/2017 12/2/2017 4/24/2017 12/6/2017 5/2/2017 4/24/2017 12/6/2017 4/24/2017 12/6/2017 4/28/2017 4/28/2017 5/3/2017 12/2/2017 4/24/2017 12/6/2017 4/24/2017

RVAAP Area Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 4 Load Line 4 Load Line 4

Monitored Zone
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon
DUP

LL3mw-246 Sharon Sharon Unconsolidated Unconsolidated Unconsolidated
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 NA 0.25 U 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane 0.041 NA 0.25 U 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane 0.0075 NA 0.5 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone 3.8 NA 0.5 U 4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 0.13 NA 0.25 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane 0.75 NA 0.5 U 0.8 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform 0.207 NA 0.25 U 0.4 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinylchloride 0.019 NA 0.25 U 0.2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 NA 3 U 4.3 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 0.48 NA 3 U 4.3 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 1.2 NA 3 U 2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol 3.9 NA 10 U Q 16 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3'-Dichlorobenzidine 0.13 NA 3 U 2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol 0.15 NA 3 U Q 16 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chloroaniline 0.37 NA 3 U 2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline 3.13 NA 3 U 2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 0.004 NA 3 U 0.012 U NA NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U
Benzo(a)pyrene 0.2 NA 3 U 0.012 U NA NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U
Benzo(b)fluoranthene 0.002 NA 3 U 0.012 U NA NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U
Benzo(k)fluoranthene 2.5 NA 3 U 0.012 U NA NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U
bis(2-Chloroethyl)ether 0.014 NA 3 U 0.98 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 NA 3 U 4.3 U NA NA NA NA NA 2 U 4.4 U 2 U 2 U NA 4.6 U NA NA NA
Butyl benzyl phthalate 16 NA 3 U 4.3 U NA NA NA NA NA 2 U 4.4 U 2 U 2 U NA 4.6 U NA NA NA
Dibenz(a,h)anthracene 0.002 NA 3 U Q 0.012 U NA NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U
Dibenzofuran 0.79 NA 3 U 0.98 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-N-Butyl phthalate 90 NA 3 U 2 U NA NA NA NA NA 4.3 U 2 U 4.3 U 4.3 U NA 2.1 U NA NA NA
Di-N-Octyl phthalate 20 NA 10 U 4.3 U NA NA NA NA NA 0.99 U 4.4 U 0.98 U 0.98 U NA 4.6 U NA NA NA
Hexachlorobenzene 0.0098 NA 3 U 2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene 0.14 NA 3 U 30 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene 0.041 NA 3 U 25 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane 0.33 NA 3 U 30 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 NA 3 U 0.041 U NA NA NA NA NA NA NA NA NA NA NA NA NA 0.04 U
Naphthalene 0.17 NA 3 U 0.012 J NA NA NA NA NA NA NA NA NA NA NA NA NA 0.012 U
N-Nitroso-di-N-propylamine 0.011 NA 3 U 2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol 1 NA 3 U 16 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number FWGmw-021 FWGMW-021 FWGmw-021 LL3mw-234 LL3mw-234 LL3mw-236 LL3mw-237 LL3mw-237 LL3mw-244 LL3mw-244 LL3mw-246 LL3mw-504 LL3mw-246 LL3mw-246 LL4mw-193 LL4mw-193 LL4mw-200
Sample Date 5/3/2017 8/8/2017 12/2/2017 4/24/2017 12/6/2017 5/2/2017 4/24/2017 12/6/2017 4/24/2017 12/6/2017 4/28/2017 4/28/2017 5/3/2017 12/2/2017 4/24/2017 12/6/2017 4/24/2017

RVAAP Area Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 4 Load Line 4 Load Line 4

Monitored Zone
Selected Comparison 

Value Upper Sharon Upper Sharon Upper Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon
DUP

LL3mw-246 Sharon Sharon Unconsolidated Unconsolidated Unconsolidated
Explosives
1,3-Dinitrobenzene 0.104 NA 0.2 U 0.22 UJ NA NA 0.22 U 0.21 U 0.22 U 0.21 U 0.22 U Q 0.22 U 0.21 U NA 0.22 UJ 0.21 U NA NA
2,4-Dinitrotoluene 0.12 NA 3 U Q 2 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene 0.122 NA 0.2 U 0.22 UJ NA NA 0.22 U 0.21 U 0.22 U 0.21 U 0.22 U Q 0.22 U 0.21 U NA 0.22 UJ 0.21 U NA NA
2-Nitrotoluene 0.37 NA 0.5 U 0.22 UJ NA NA 0.22 U 0.21 U 0.22 U 0.21 U 0.22 U Q 0.22 U 0.21 U NA 0.22 UJ 0.21 U NA NA
3-Nitrotoluene 0.17 NA 0.2 U 0.22 UJ NA NA 0.22 U 0.21 U 0.22 U 0.21 U 0.22 U Q 0.22 U 0.21 U NA 0.22 UJ 0.21 U NA NA
Nitrobenzene 0.521 NA 3 U 0.98 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitroglycerin 5.01 NA 1 U 2.2 UJ NA NA 2.2 U 2.1 U 2.2 U 2.1 U 2.2 U Q 2.2 U 2.1 U NA 2.2 UJ 2.1 U NA NA
PETN 3.9 NA 1 U 1.3 UJ NA NA 1.3 U 1.2 U 1.3 U 1.2 U 1.3 U 1.3 U 1.3 U NA 1.3 UJ 1.3 U NA NA
RDX 0.774 NA 0.2 U 0.11 J NA NA 0.13 U 0.12 U 0.13 U 0.16 J 0.13 Q J 0.18 J 0.18 J NA 0.097 J 0.13 U NA NA
Pesticides and PCBs
Aldrin 0.005 NA 0.019 U 0.022 U NA NA NA NA NA 0.022 UJ 0.022 U NA NA NA NA NA NA NA
Alpha-BHC 0.014 NA 0.019 U 0.019 U NA NA NA NA NA 0.019 U 0.02 U NA NA NA NA NA NA NA
Aroclor-1016 0.14 NA 0.78 U 0.1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1221 0.0047 NA 0.78 U 0.1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1232 0.0047 NA 0.78 U 0.1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1242 0.213 NA 0.78 U 0.1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 0.0078 NA 0.78 U 0.1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 0.021 NA 0.29 U 0.081 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 0.213 NA 0.29 U 0.1 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.004 NA 0.019 U 0.016 U NA NA NA NA NA 0.016 U 0.017 U NA NA NA NA NA NA NA
Inorganics
Antimony 0.78 NA 9 U 6 U NA NA NA NA NA 6 U 0.5 J 0.51 J 0.9 J NA 6 U NA NA NA
Antimony, Dissolved 0.78 NA 9 U 6 U NA NA NA NA NA 6 U 0.5 J 0.51 J 0.9 J NA 6 U NA NA NA
Arsenic 0.052 NA 8 U 1.7 J NA NA NA NA NA 1 U 1 U 1 U 1 U NA 1 U NA NA NA
Beryllium 2.5 NA 4.5 U 0.3 U NA NA NA NA NA 0.3 U 0.11 J 0.3 U 1 U NA 0.3 U NA NA NA
Cadmium 0.92 NA 4.5 U 1 U NA NA NA NA NA 1 U 1 U 1 U 1 U NA 1 U NA NA NA
Cadmium, Dissolved 0.92 NA 4.5 U 1 U NA NA NA NA NA 1 U 1 U 1 U 1 U NA 1 U NA NA NA
Chromium, hexavalent 0.035 4 U NA 20 U NA NA NA NA NA 4 U 20 U NA NA NA NA NA NA NA
Cobalt 0.6 NA 1.8 U 2.6 NA NA NA NA NA 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U NA NA NA
Cr (VI) 0.035 4 U NA 20 U NA NA NA NA NA 4 U 20 U NA NA NA NA NA NA NA
Hexavalent chromium 0.035 4 U NA 20 U NA NA NA NA NA 4 U 20 U NA NA NA NA NA NA NA
Manganese 43 NA 9.4 D 360 J NA NA NA NA NA 3.5 U 1.3 J 3.5 U 3.5 U NA 0.77 J NA NA NA
Mercury 0.063 NA 0.15 U 0.08 U NA NA NA NA NA 0.08 U 0.08 U 0.08 U 0.2 U NA 0.08 U NA NA NA
Mercury, Dissolved 0.063 NA 0.15 U 0.08 U NA NA NA NA NA 0.08 U 0.08 U 0.08 U 0.2 U NA 0.08 U NA NA NA
Selenium 10 NA 4 U 2 U NA NA NA NA NA 2 U 2 U 2 U 2 U NA 2 U NA NA NA
Thallium 0.02 NA 15 U 0.2 U NA NA NA NA NA 0.2 U 0.2 U 0.2 U 0.051 J NA 0.2 U NA NA NA
Thallium, Dissolved 0.02 NA 15 U 0.2 U NA NA NA NA NA 0.2 U 0.2 U 0.2 U 0.051 J NA 0.2 U NA NA NA
Total Cyanide 0.15 NA 4.3 J 10 U 5 U 5 U 10 U NA NA NA NA NA NA NA NA 5 U 2.2 J 4.1 J
Vanadium 8.6 NA 8 U 2 U NA NA NA NA NA 2 U 2 U 2 U 2 U NA 2 U NA NA NA
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Well Number LL5mw-001 LL6mw-001 LL6mw-002 LL6mw-006 LL7mw-001 LL7mw-006 LL7mw-006 FWGmw-004 FWGmw-004 FWGmw-015 FWGmw-015 FWGmw-016 FWGmw-016 MBSmw-004
Sample Date 4/21/2017 4/26/2017 4/26/2017 4/26/2017 4/19/2017 4/19/2017 12/4/2017 4/17/2017 12/5/2017 4/17/2017 12/4/2017 4/17/2017 12/4/2017 4/26/2017

RVAAP Area Load Line 5 Load Line 6 Load Line 6 Load Line 6 Load Line 7 Load Line 7 Load Line 7 Motor Pool Area Motor Pool Area Motor Pool Area Motor Pool Area Motor Pool Area Motor Pool Area
Mustard Burial 

Site

Monitored Zone
Selected Comparison 

Value Homewood Unconsolidated Unconsolidated Unconsolidated Homewood Homewood Homewood Unconsolidated Unconsolidated Unconsolidated Unconsolidated Sharon Sharon Unconsolidated
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 0.8 U NA NA NA 0.8 U NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane 0.041 0.8 U NA NA NA 0.8 U NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane 0.0075 0.4 U NA NA NA 0.4 U NA NA NA NA NA NA NA NA NA
2-Hexanone 3.8 4 U NA NA NA 4 U NA NA NA NA NA NA NA NA NA
Bromodichloromethane 0.13 0.4 U NA NA NA 0.4 U NA NA NA NA NA NA NA NA NA
Bromomethane 0.75 0.8 U NA NA NA 0.8 U NA NA NA NA NA NA NA NA NA
Chloroform 0.207 0.4 U NA NA NA 0.4 U NA NA NA NA NA NA NA NA NA
Vinylchloride 0.019 0.2 U NA NA NA 0.2 U NA NA NA NA NA NA NA NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 NA NA 0.99 U NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 0.48 NA NA 0.99 U NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 1.2 NA NA 0.99 U NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol 3.9 NA NA 30 U NA NA NA NA NA NA NA NA NA NA NA
3,3'-Dichlorobenzidine 0.13 NA NA 4.3 U NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol 0.15 NA NA 8.7 U NA NA NA NA NA NA NA NA NA NA NA
4-Chloroaniline 0.37 NA NA 4.3 U NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline 3.13 NA NA 4.3 U NA NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 0.004 NA NA 0.012 U NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.2 NA NA 0.012 U NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.002 NA NA 0.012 U NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.5 NA NA 0.012 U NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether 0.014 NA NA 0.99 U NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 NA 2 U 2 U 2 U 1.9 U NA NA 1.9 U 4.9 J 1.9 U 4.2 U 1.9 U 4.2 U NA
Butyl benzyl phthalate 16 NA 2 U 2 U 2 U 1.9 U NA NA 1.9 U 4.2 U 1.9 U 4.2 U 1.9 U 4.2 U NA
Dibenz(a,h)anthracene 0.002 NA NA 0.012 U NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran 0.79 NA NA 0.99 U NA NA NA NA NA NA NA NA NA NA NA
Di-N-Butyl phthalate 90 NA 4.3 U 4.3 U 4.3 U 4.2 U NA NA 4.2 U 1.9 U 4.2 U 1.9 U 4.2 U 1.9 U NA
Di-N-Octyl phthalate 20 NA 0.98 U 0.99 U 0.98 U 0.95 U NA NA 0.95 U 4.2 U 0.95 U 4.2 U 0.95 U 4.2 U NA
Hexachlorobenzene 0.0098 NA NA 2 U NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene 0.14 NA NA 9.9 U NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene 0.041 NA NA 30 U NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane 0.33 NA NA 4.3 U NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 NA NA 0.04 U NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 0.17 NA NA 0.012 U NA NA NA NA NA NA NA NA NA NA NA
N-Nitroso-di-N-propylamine 0.011 NA NA 0.99 U NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol 1 NA NA 59 U NA NA NA NA NA NA NA NA NA NA NA
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Well Number LL5mw-001 LL6mw-001 LL6mw-002 LL6mw-006 LL7mw-001 LL7mw-006 LL7mw-006 FWGmw-004 FWGmw-004 FWGmw-015 FWGmw-015 FWGmw-016 FWGmw-016 MBSmw-004
Sample Date 4/21/2017 4/26/2017 4/26/2017 4/26/2017 4/19/2017 4/19/2017 12/4/2017 4/17/2017 12/5/2017 4/17/2017 12/4/2017 4/17/2017 12/4/2017 4/26/2017

RVAAP Area Load Line 5 Load Line 6 Load Line 6 Load Line 6 Load Line 7 Load Line 7 Load Line 7 Motor Pool Area Motor Pool Area Motor Pool Area Motor Pool Area Motor Pool Area Motor Pool Area
Mustard Burial 

Site

Monitored Zone
Selected Comparison 

Value Homewood Unconsolidated Unconsolidated Unconsolidated Homewood Homewood Homewood Unconsolidated Unconsolidated Unconsolidated Unconsolidated Sharon Sharon Unconsolidated
Explosives
1,3-Dinitrobenzene 0.104 NA NA 0.21 U 0.21 UJ 0.21 U 0.23 U 0.21 UJ 0.21 U 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 U 0.21 UJ
2,4-Dinitrotoluene 0.12 NA NA 4.3 U NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene 0.122 NA NA 0.21 U 0.21 UJ 0.21 U 0.23 U 0.21 UJ 0.21 U 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 U 0.21 UJ
2-Nitrotoluene 0.37 NA NA 0.21 U 0.21 UJ 0.21 U 0.23 U 0.21 UJ 0.21 U 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 U 0.21 UJ
3-Nitrotoluene 0.17 NA NA 0.21 U 0.21 UJ 0.21 U 0.23 U 0.21 UJ 0.21 U 0.22 UJ 0.21 U 0.22 UJ 0.2 U 0.22 UJ 0.21 UJ
Nitrobenzene 0.521 NA NA 2 U NA NA NA NA NA NA NA NA NA NA NA
Nitroglycerin 5.01 NA NA 2.1 U 2.1 UJ 2.1 U 2.3 U 2.1 UJ 2.1 U 2.2 UJ 2.1 U 2.2 UJ 2 U 2.2 U 2.1 UJ
PETN 3.9 NA NA 1.3 U 1.3 UJ 1.2 U 1.4 U 1.2 UJ 1.3 U 1.3 UJ 1.2 U 1.3 UJ 1.2 U 1.3 U 1.3 UJ
RDX 0.774 NA NA 0.13 U 0.13 UJ 0.12 U 0.62 0.78 J 0.13 J 0.13 UJ 0.12 U 0.13 UJ 0.11 J 0.13 U 0.13 UJ
Pesticides and PCBs
Aldrin 0.005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-BHC 0.014 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1016 0.14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1221 0.0047 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1232 0.0047 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1242 0.213 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 0.0078 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 0.021 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 0.213 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Inorganics
Antimony 0.78 NA NA NA NA 1 U NA NA 1 U 1 U 1 U 1 U 1 U 1 U NA
Antimony, Dissolved 0.78 NA NA NA NA 1 U NA NA 1 U 1 U 1 U 1 U 1 U 1 U NA
Arsenic 0.052 NA NA NA NA 1.8 J NA NA 0.42 J 1.6 J 0.71 J 1.1 J 4.5 J 4.6 J NA
Beryllium 2.5 NA NA NA NA 0.19 J NA NA 0.3 U 0.097 J 0.3 U 0.3 U 0.3 U 0.3 U NA
Cadmium 0.92 NA NA NA NA 1 U NA NA 1 U 1 U 1 U 1 U 1 U 1 U NA
Cadmium, Dissolved 0.92 NA NA NA NA 1 U NA NA 1 U 1 U 1 U 1 U 1 U 1 U NA
Chromium, hexavalent 0.035 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 0.6 NA NA NA NA 6.1 NA NA 0.16 J 1.8 J 0.55 J 1.3 0.2 U 0.2 U NA
Cr (VI) 0.035 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexavalent chromium 0.035 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 43 NA NA NA NA 430 NA NA 9.4 140 240 500 J 210 200 J NA
Mercury 0.063 NA NA NA NA 0.08 U NA NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA
Mercury, Dissolved 0.063 NA NA NA NA 0.08 U NA NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA
Selenium 10 NA NA NA NA 2 U NA NA 1.4 J 2 U 2 U 2 U 2 U 2 U NA
Thallium 0.02 NA NA NA NA 0.13 J NA NA 0.2 U 0.06 J 0.2 U 0.2 U 0.2 U 0.2 U NA
Thallium, Dissolved 0.02 NA NA NA NA 0.13 J NA NA 0.2 U 0.06 J 0.2 U 0.2 U 0.2 U 0.2 U NA
Total Cyanide 0.15 NA 3.2 J 5 U 5 U 2 J NA NA NA NA NA NA NA NA 2.2 J
Vanadium 8.6 NA NA NA NA 2 U NA NA 2 U 3.2 J 2 U 2 U 2 U 2 U NA



APPENDIX A
REPORTING LIMITS IN EXCESS OF SCREENING CRITERIA
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Camp Ravenna Groundwater and Environmental Investigation Services Annual GW Report 2017

Well Number MBSmw-006 FWGmw-007 FWGmw-007 NTAmw-116 NTAmw-117 NTAmw-117 NTAmw-118 NTAmw-118 NTAmw-119 NTAmw-507 NTAmw-119 NTAmw-120 NTAMW-120 NTAmw-120 FWGmw-012 FWGmw-012
Sample Date 4/26/2017 4/26/2017 12/4/2017 4/27/2017 4/27/2017 12/4/2017 4/27/2017 12/4/2017 4/27/2017 4/27/2017 12/4/2017 4/27/2017 8/1/2017 12:30 12/4/2017 5/2/2017 12/6/2017

RVAAP Area
Mustard Burial 

Site NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill

Monitored Zone
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
DUP

NTAmw-119 Unconsolidated Upper Sharon Upper Sharon Upper Sharon Sharon Shale Sharon Shale
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 NA NA NA NA NA NA NA NA 0.8 U 0.8 U 0.8 U 0.8 U 0.25 U 0.8 U NA NA
1,1,2-Trichloroethane 0.041 NA NA NA NA NA NA NA NA 0.8 U 0.8 U 0.8 U 0.8 U 0.25 U 0.8 U NA NA
1,2-Dibromoethane 0.0075 NA NA NA NA NA NA NA NA 0.4 U 0.4 U 0.4 U 0.4 U 0.5 U 0.4 U NA NA
2-Hexanone 3.8 NA NA NA NA NA NA NA NA 4 U 4 U 4 U 4 U 0.5 U 4 U NA NA
Bromodichloromethane 0.13 NA NA NA NA NA NA NA NA 0.4 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 U NA NA
Bromomethane 0.75 NA NA NA NA NA NA NA NA 0.8 U 0.8 U 0.8 U 0.8 U 0.5 U 0.8 U NA NA
Chloroform 0.207 NA NA NA NA NA NA NA NA 0.4 U 0.4 U 0.4 U 0.4 U 0.25 U 0.4 U NA NA
Vinylchloride 0.019 NA NA NA NA NA NA NA NA 0.2 U 0.2 U 0.2 U 0.2 U 0.25 U 0.2 U NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 4.5 U NA NA
1,4-Dichlorobenzene 0.48 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 4.5 U NA NA
2,4,6-Trichlorophenol 1.2 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 2 U NA NA
2,4-Dinitrophenol 3.9 NA NA NA NA NA NA NA NA NA NA NA 29 U 9.7 U Q 16 U NA NA
3,3'-Dichlorobenzidine 0.13 NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U 2 U NA NA
4,6-Dinitro-2-methylphenol 0.15 NA NA NA NA NA NA NA NA NA NA NA 8.6 U 2.9 U Q 16 U NA NA
4-Chloroaniline 0.37 NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U 2 U NA NA
4-Nitroaniline 3.13 NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U Q 2 U NA NA
Benz(a)anthracene 0.004 NA NA NA 0.013 U NA NA NA NA 0.012 UJ NA 0.1 U 0.012 U 2.9 U 0.11 U NA NA
Benzo(a)pyrene 0.2 NA NA NA 0.013 U NA NA NA NA 0.012 UJ NA 0.012 U 0.012 U 2.9 U 0.013 U NA NA
Benzo(b)fluoranthene 0.002 NA NA NA 0.013 U NA NA NA NA 0.012 UJ NA 0.0032 J 0.012 U 2.9 U 0.013 U NA NA
Benzo(k)fluoranthene 2.5 NA NA NA 0.013 U NA NA NA NA 0.012 UJ NA 0.012 U 0.012 U 2.9 U 0.013 U NA NA
bis(2-Chloroethyl)ether 0.014 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 1 U NA NA
bis(2-Ethylhexyl)phthalate 6 NA 2 U 4.4 U NA NA NA NA NA 2 U 2 U 4.4 U 2 U 2.9 U 4.5 U 1.9 J 4.2 U
Butyl benzyl phthalate 16 NA 2 U 4.4 U NA NA NA NA NA 2 U 2 U 4.4 U 2 U 2.9 U 4.5 U 2 U 4.2 U
Dibenz(a,h)anthracene 0.002 NA NA NA 0.013 U NA NA NA NA 0.012 UJ NA 0.012 U 0.012 U 2.9 U 0.013 U NA NA
Dibenzofuran 0.79 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 1 U NA NA
Di-N-Butyl phthalate 90 NA 4.3 U 2 U NA NA NA NA NA 4.3 U 4.3 U 2 U 4.3 U 2.9 U 2 U 4.3 U 1.9 U
Di-N-Octyl phthalate 20 NA 0.99 U 4.4 U NA NA NA NA NA 0.98 U 0.99 U 4.4 U 0.98 U 9.7 U 4.5 U 0.98 U 4.2 U
Hexachlorobenzene 0.0098 NA NA NA NA NA NA NA NA NA NA NA 2 U 2.9 U 2 U NA NA
Hexachlorobutadiene 0.14 NA NA NA NA NA NA NA NA NA NA NA 9.8 U 2.9 U Q 30 U NA NA
Hexachlorocyclopentadiene 0.041 NA NA NA NA NA NA NA NA NA NA NA 29 R 2.9 U Q 25 U NA NA
Hexachloroethane 0.33 NA NA NA NA NA NA NA NA NA NA NA 4.3 U 2.9 U Q 30 U NA NA
Indeno(1,2,3-cd)pyrene 0.002 NA NA NA 0.042 U NA NA NA NA 0.04 UJ NA 0.04 U 0.041 U 2.9 U Q 0.044 U NA NA
Naphthalene 0.17 NA NA NA 0.046 J NA NA NA NA 0.012 UJ NA 0.0094 J 0.012 U 2.9 U 0.018 J NA NA
N-Nitroso-di-N-propylamine 0.011 NA NA NA NA NA NA NA NA NA NA NA 0.98 U 2.9 U 2 U NA NA
Pentachlorophenol 1 NA NA NA NA NA NA NA NA NA NA NA 59 U 2.9 U 16 U NA NA
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Well Number MBSmw-006 FWGmw-007 FWGmw-007 NTAmw-116 NTAmw-117 NTAmw-117 NTAmw-118 NTAmw-118 NTAmw-119 NTAmw-507 NTAmw-119 NTAmw-120 NTAMW-120 NTAmw-120 FWGmw-012 FWGmw-012
Sample Date 4/26/2017 4/26/2017 12/4/2017 4/27/2017 4/27/2017 12/4/2017 4/27/2017 12/4/2017 4/27/2017 4/27/2017 12/4/2017 4/27/2017 8/1/2017 12:30 12/4/2017 5/2/2017 12/6/2017

RVAAP Area
Mustard Burial 

Site NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area NACA Test Area
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill

Monitored Zone
Selected Comparison 

Value Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated
DUP

NTAmw-119 Unconsolidated Upper Sharon Upper Sharon Upper Sharon Sharon Shale Sharon Shale
Explosives
1,3-Dinitrobenzene 0.104 0.21 U 0.21 U 0.22 UJ NA NA NA NA NA 0.21 R 0.22 R 0.21 UJ 0.21 U 0.2 U 0.22 UJ 0.21 U 0.22 UJ
2,4-Dinitrotoluene 0.12 NA NA NA NA NA NA NA NA 4.3 U 4.3 U 2 U 4.3 U 2.9 U 2 U NA NA
2,6-Dinitrotoluene 0.122 0.21 U 0.21 U 0.22 UJ NA NA NA NA NA 0.21 R 0.22 R 0.21 UJ 0.21 U 0.2 U 0.22 UJ 0.21 U 0.22 UJ
2-Nitrotoluene 0.37 0.21 U 0.21 U 0.22 UJ NA NA NA NA NA 0.21 R 0.22 R 0.21 UJ 0.21 U 0.5 U 0.22 UJ 0.21 U 0.22 UJ
3-Nitrotoluene 0.17 0.21 U 0.21 U 0.22 UJ NA NA NA NA NA 0.21 R 0.22 R 0.21 UJ 0.21 U 0.2 U 0.22 UJ 0.21 U 0.22 UJ
Nitrobenzene 0.521 NA NA NA NA NA NA NA NA 2 U 2 U 1 U 2 U 2.9 U 1 U NA NA
Nitroglycerin 5.01 2.1 U 2.1 U 2.2 UJ NA NA NA NA NA 2.1 R 2.2 R 2.1 UJ 2.1 U 1 U 2.2 UJ 2.1 U 2.2 UJ
PETN 3.9 1.3 U 1.3 U 1.3 UJ NA NA NA NA NA 1.3 R 1.3 R 1.3 UJ 1.3 U 1 U 1.3 UJ 1.3 U 1.3 U
RDX 0.774 0.13 U 0.13 U 0.13 UJ NA NA NA NA NA 0.13 R 0.13 R 0.13 UJ 0.13 U 0.2 U 0.13 UJ 0.13 U 0.13 U
Pesticides and PCBs
Aldrin 0.005 NA NA NA NA NA NA NA NA NA NA NA 0.021 U 0.02 U 0.022 U NA NA
Alpha-BHC 0.014 NA NA NA NA NA NA NA NA NA NA NA 0.019 U 0.02 U 0.02 U NA NA
Aroclor-1016 0.14 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.79 U 0.1 U NA NA
Aroclor-1221 0.0047 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.79 U 0.1 U NA NA
Aroclor-1232 0.0047 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.79 U 0.1 U NA NA
Aroclor-1242 0.213 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.79 U 0.1 U NA NA
Aroclor-1248 0.0078 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.79 U 0.1 U NA NA
Aroclor-1254 0.021 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.29 U 0.1 U NA NA
Aroclor-1260 0.213 NA NA NA NA NA NA NA NA NA NA NA 0.095 U 0.29 U 0.1 U NA NA
Dieldrin 0.004 NA NA NA NA NA NA NA NA NA NA NA 0.016 U 0.02 U 0.017 U NA NA
Inorganics
Antimony 0.78 NA 1 U 1 U NA NA NA NA NA 1 U NA 1 U 1 U 9 U 1 U 1 U 1 U
Antimony, Dissolved 0.78 NA 1 U 1 U NA NA NA NA NA 1 U NA 1 U 1 U 9 U 1 U 1 U 1 U
Arsenic 0.052 NA 1 U 0.88 J NA NA NA NA NA 6.2 NA 6.8 8.2 8.1 J D 9.3 1.3 J 1.5 J
Beryllium 2.5 NA 0.3 U 0.3 U NA NA NA NA NA 0.3 U NA 0.3 U 0.3 U 4.5 U 1 U 0.3 U 0.3 U
Cadmium 0.92 NA 1 U 1 U NA NA NA NA NA 1 U NA 1 U 1 U 4.5 U 1 U 1 U 1 U
Cadmium, Dissolved 0.92 NA 1 U 1 U NA NA NA NA NA 1 U NA 1 U 1 U 4.5 U 1 U 1 U 1 U
Chromium, hexavalent 0.035 NA NA NA NA NA NA NA NA NA NA NA 4 U NA 20 U NA NA
Cobalt 0.6 NA 0.42 J 1.6 NA NA NA NA NA 0.19 J NA 0.14 J 0.3 J 1.8 U 2 1.9 1.5 
Cr (VI) 0.035 NA NA NA NA NA NA NA NA NA NA NA 4 U NA 20 U NA NA
Hexavalent chromium 0.035 NA NA NA NA NA NA NA NA NA NA NA 4 U NA 20 U NA NA
Manganese 43 NA 120 360 J NA NA NA NA NA 340 NA 330 J 97 97 D 130 J 140 91 J
Mercury 0.063 NA 0.08 U 0.08 U NA NA NA NA NA 0.08 U NA 0.08 U 0.08 U 0.15 U 0.08 U 0.08 U 0.08 U
Mercury, Dissolved 0.063 NA 0.08 U 0.08 U NA NA NA NA NA 0.08 U NA 0.08 U 0.08 U 0.15 U 0.08 U 0.08 U 0.08 U
Selenium 10 NA 2 U 2 U NA NA NA NA NA 2 U NA 2 U 2 U 4 U 2 U 2 U 2 U
Thallium 0.02 NA 0.2 U 0.2 U NA NA NA NA NA 0.2 U NA 0.2 U 0.2 U 15 U 1 U 0.2 U 0.2 U
Thallium, Dissolved 0.02 NA 0.2 U 0.2 U NA NA NA NA NA 0.2 U NA 0.2 U 0.2 U 15 U 1 U 0.2 U 0.2 U
Total Cyanide 0.15 5 U NA NA NA 5 U 5 U 2.5 J 5 U NA NA NA 5 U 5 U 5 U NA NA
Vanadium 8.6 NA 2 U 2 U NA NA NA NA NA 2 U NA 2 U 2 U 8 U 2 U 2 U 2 UJ
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Well Number RQLmw-007 RQLmw-007 RQLmw-508 RQLmw-008 RQLmw-008 RQLmw-009 RQLmw-009 RQLmw-011 RQLmw-011 RQLmw-012 RQLmw-012 RQLmw-012-D RQLmw-013 RQLmw-013 RQLmw-013-D RQLmw-014
Sample Date 5/1/2017 12/7/2017 5/1/2017 5/1/2017 12/7/2017 5/1/2017 12/7/2017 5/1/2017 12/7/2017 5/3/2017 12/7/2017 12/7/2017 5/1/2017 12/7/2017 12/7/2017 4/18/2017

RVAAP Area
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill

Monitored Zone
Selected Comparison 

Value Sharon Sharon
DUP

RQLmw-007 Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon DUP Sharon Sharon DUP Sharon
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 0.8 U 0.8 UJ NA 0.8 U 0.8 UJ 0.8 U 0.8 U NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane 0.041 0.8 U 0.8 UJ NA 0.8 U 0.8 UJ 0.8 U 0.8 U NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane 0.0075 0.4 U 0.4 UJ NA 0.4 U 0.4 UJ 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA
2-Hexanone 3.8 4 U 4 UJ NA 4 U 4 UJ 4 U 4 U NA NA NA NA NA NA NA NA NA
Bromodichloromethane 0.13 0.4 U 0.4 UJ NA 0.4 U 0.4 UJ 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA
Bromomethane 0.75 0.8 U 0.8 UJ NA 0.8 U 0.8 UJ 0.8 U 0.8 U NA NA NA NA NA NA NA NA NA
Chloroform 0.207 0.4 U 0.4 UJ NA 0.4 U 0.4 UJ 0.4 U 0.4 U NA NA NA NA NA NA NA NA NA
Vinylchloride 0.019 0.2 U 0.2 UJ NA 0.2 U 0.2 UJ 0.2 U 0.2 U NA NA NA NA NA NA NA NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 0.96 U 4.4 U 1 U 0.97 U 4.7 U 0.97 U 4.3 U 0.98 U 4.3 U NA NA NA NA NA NA NA
1,4-Dichlorobenzene 0.48 0.96 U 4.4 U 1 U 0.97 U 4.7 U 0.97 U 4.3 U 0.98 U 4.3 U NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 1.2 0.96 U 2 U 1 U 0.97 U 2.1 U 0.97 U 2 U 0.98 U 2 U NA NA NA NA NA NA NA
2,4-Dinitrophenol 3.9 29 U 16 R 30 U 29 U 17 R 29 U 16 U 29 U 16 R NA NA NA NA NA NA NA
3,3'-Dichlorobenzidine 0.13 4.2 UJ 2 U 4.5 U 4.3 U 2.1 U 4.3 U 2 U 4.3 UJ 2 U NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol 0.15 8.5 U 16 UJ 8.9 U 8.6 U 17 U 8.5 U 16 UJ 8.6 U 16 UJ NA NA NA NA NA NA NA
4-Chloroaniline 0.37 4.2 U 2 U 4.5 U 4.3 U 2.1 U 4.3 U 2 U 4.3 U 2 U NA NA NA NA NA NA NA
4-Nitroaniline 3.13 4.2 U 2 U 4.5 U 4.3 U 2.1 U 4.3 U 2 U 4.3 U 2 U NA NA NA NA NA NA NA
Benz(a)anthracene 0.004 0.015 U 0.11 U NA 0.012 U 0.1 U 0.012 U 0.1 U 0.012 U 0.1 U NA NA NA NA NA NA NA
Benzo(a)pyrene 0.2 0.015 U 0.013 U NA 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.012 U NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.002 0.015 U 0.013 U NA 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.012 U NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.5 0.015 U 0.013 U NA 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.012 U NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether 0.014 0.96 U 0.99 U 1 U 0.97 U 1.1 U 0.97 U 0.99 U 0.98 U 0.99 U NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 0.97 J 4.4 U NA 1.5 J 4.7 U 1.7 J 4.3 U 2 J 4.3 U NA NA NA NA NA NA NA
Butyl benzyl phthalate 16 1.9 UJ 4.4 U NA 1.9 U 4.7 U 1.9 U 4.3 U 2 U 4.3 U NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 0.002 0.015 U 0.013 UJ NA 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.012 U NA NA NA NA NA NA NA
Dibenzofuran 0.79 0.96 U 0.99 U 1 U 0.97 U 1.1 U 0.97 U 0.99 U 0.98 U 0.99 U NA NA NA NA NA NA NA
Di-N-Butyl phthalate 90 4.2 U 2 U NA 4.3 U 2.1 U 4.3 U 2 U 4.3 U 2 U NA NA NA NA NA NA NA
Di-N-Octyl phthalate 20 0.96 UJ 4.4 U NA 0.97 U 4.7 U 0.97 U 4.3 U 0.98 U 4.3 U NA NA NA NA NA NA NA
Hexachlorobenzene 0.0098 1.9 U 2 U 2 U 1.9 U 2.1 U 1.9 U 2 U 2 U 2 U NA NA NA NA NA NA NA
Hexachlorobutadiene 0.14 9.6 U 30 U 10 U 9.7 U 32 U 9.7 U 30 U 9.8 U 30 U NA NA NA NA NA NA NA
Hexachlorocyclopentadiene 0.041 29 U 25 U 30 U 29 U 27 U 29 U 25 U 29 U 25 U NA NA NA NA NA NA NA
Hexachloroethane 0.33 4.2 U 30 U 4.5 U 4.3 U 32 U 4.3 U 30 U 4.3 U 30 U NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 0.049 U 0.044 U NA 0.04 U 0.04 U 0.04 U 0.042 U 0.04 U 0.041 U NA NA NA NA NA NA NA
Naphthalene 0.17 0.015 U 0.014 J NA 0.012 U 0.011 J 0.012 U 0.012 J 0.012 U 0.011 J NA NA NA NA NA NA NA
N-Nitroso-di-N-propylamine 0.011 0.96 U 2 U 1 U 0.97 U 2.1 U 0.97 U 2 U 0.98 U 2 U NA NA NA NA NA NA NA
Pentachlorophenol 1 58 U 16 U 61 U 58 U 17 U 58 U 16 U 59 U 16 U NA NA NA NA NA NA NA
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Well Number RQLmw-007 RQLmw-007 RQLmw-508 RQLmw-008 RQLmw-008 RQLmw-009 RQLmw-009 RQLmw-011 RQLmw-011 RQLmw-012 RQLmw-012 RQLmw-012-D RQLmw-013 RQLmw-013 RQLmw-013-D RQLmw-014
Sample Date 5/1/2017 12/7/2017 5/1/2017 5/1/2017 12/7/2017 5/1/2017 12/7/2017 5/1/2017 12/7/2017 5/3/2017 12/7/2017 12/7/2017 5/1/2017 12/7/2017 12/7/2017 4/18/2017

RVAAP Area
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill

Monitored Zone
Selected Comparison 

Value Sharon Sharon
DUP

RQLmw-007 Sharon Sharon Sharon Sharon Sharon Sharon Sharon Sharon DUP Sharon Sharon DUP Sharon
Explosives
1,3-Dinitrobenzene 0.104 0.22 U 0.21 UJ 0.21 U 0.22 U 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA 0.21 U
2,4-Dinitrotoluene 0.12 NA NA NA NA NA NA NA 4.3 U 2 U NA NA NA NA NA NA NA
2,6-Dinitrotoluene 0.122 0.22 U 0.21 UJ 0.21 U 0.22 U 0.21 U 0.21 U 0.21 UJ 4.3 U 2 U NA NA NA NA NA NA 0.21 U
2-Nitrotoluene 0.37 0.22 U 0.21 UJ 0.21 U 0.22 U 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA 0.21 U
3-Nitrotoluene 0.17 0.22 UJ 0.21 UJ 0.21 U 1.5 0.21 U 0.21 U 0.21 UJ NA NA NA NA NA NA NA NA 0.21 U
Nitrobenzene 0.521 NA NA NA NA NA NA NA 2 U 0.99 U NA NA NA NA NA NA NA
Nitroglycerin 5.01 2.2 U 2.1 U 2.1 U 2.2 U 2.1 U 2.1 U 2.1 UJ NA NA NA NA NA NA NA NA 2.1 U
PETN 3.9 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 UJ NA NA NA NA NA NA NA NA 1.3 U
RDX 0.774 0.13 U 0.13 U 0.13 U 0.25 0.13 U 0.13 U 0.13 UJ NA NA NA NA NA NA NA NA 0.28 J
Pesticides and PCBs
Aldrin 0.005 0.021 U 0.022 U NA 0.021 U 0.022 U 0.021 U 0.022 U NA NA NA NA NA NA NA NA NA
Alpha-BHC 0.014 0.019 U 0.02 U NA 0.019 U 0.02 U 0.019 U 0.02 U NA NA NA NA NA NA NA NA NA
Aroclor-1016 0.14 0.098 U 0.1 U 0.11 U 0.096 U 0.097 U 0.095 U 0.1 U NA NA NA NA NA NA NA NA NA
Aroclor-1221 0.0047 0.098 U 0.1 U 0.11 U 0.096 U 0.097 U 0.095 U 0.1 U NA NA NA NA NA NA NA NA NA
Aroclor-1232 0.0047 0.098 U 0.1 U 0.11 U 0.096 U 0.097 U 0.095 U 0.1 U NA NA NA NA NA NA NA NA NA
Aroclor-1242 0.213 0.098 U 0.1 U 0.11 U 0.096 U 0.097 U 0.095 U 0.1 U NA NA NA NA NA NA NA NA NA
Aroclor-1248 0.0078 0.098 U 0.1 U 0.11 U 0.096 U 0.097 U 0.095 U 0.1 U NA NA NA NA NA NA NA NA NA
Aroclor-1254 0.021 0.098 U 0.1 U 0.11 U 0.096 U 0.097 U 0.095 U 0.1 U NA NA NA NA NA NA NA NA NA
Aroclor-1260 0.213 0.098 U 0.1 U 0.11 U 0.096 U 0.097 U 0.095 U 0.1 U NA NA NA NA NA NA NA NA NA
Dieldrin 0.004 0.016 U 0.017 U NA 0.016 U 0.016 U 0.016 U 0.017 U NA NA NA NA NA NA NA NA NA
Inorganics
Antimony 0.78 6 U 6 U 6 U 6 U 1 U 1 U 1 U NA NA NA NA NA NA NA NA NA
Antimony, Dissolved 0.78 6 U 6 U 6 U 6 U 1 U 1 U 1 U NA NA NA NA NA NA NA NA NA
Arsenic 0.052 5.9 30 5.3 35 44 1.1 J 2.3 J NA NA NA NA NA NA NA NA NA
Beryllium 2.5 0.3 U 0.3 U 0.3 U 0.27 J 0.3 U 0.3 U 0.3 U NA NA NA NA NA NA NA NA NA
Cadmium 0.92 0.37 J 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA NA NA NA
Cadmium, Dissolved 0.92 0.37 J 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA NA NA NA
Chromium, hexavalent 0.035 NA NA NA NA NA NA NA 4 U 20 U 4 UJ 20 U NA 4 U 20 U NA 4 UJ
Cobalt 0.6 6.7 5 7.1 3 12 0.77 J 1.4 NA NA NA NA NA NA NA NA NA
Cr (VI) 0.035 NA NA NA NA NA NA NA 4 U 20 U 4 UJ 20 U NA 4 U 20 U NA 4 UJ
Hexavalent chromium 0.035 NA NA NA NA NA NA NA 4 U 20 U 4 UJ 20 U NA 4 U 20 U NA 4 UJ
Manganese 43 380 J 1200 J 390 520 540 UJ 330 480 J NA NA NA NA NA NA NA NA NA
Mercury 0.063 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA NA NA NA NA NA NA NA NA
Mercury, Dissolved 0.063 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA NA NA NA NA NA NA NA NA
Selenium 10 2 U 2 U 2 U 2 U 2 U 2 U 2 U NA NA NA NA NA NA NA NA NA
Thallium 0.02 0.14 J 0.22 J 0.13 J 0.11 J 0.11 J 0.098 J 0.14 J NA NA NA NA NA NA NA NA NA
Thallium, Dissolved 0.02 0.14 J 0.22 J 0.13 J 0.11 J 0.11 J 0.098 J 0.14 J NA NA NA NA NA NA NA NA NA
Total Cyanide 0.15 10 U 10 U NA 10 U 10 U 5 U 10 U NA NA 5 U 10 U NA NA NA NA NA
Vanadium 8.6 2 U 2 UJ 2 U 2 U 2 J 2 U 2 UJ NA NA NA NA NA NA NA NA NA
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Well Number RQLmw-014 RQLmw-016 RQLmw-016 SCFmw-004 SCFmw-006 SCFmw-006 SCFmw-006 SCFmw-006 WBGmw-006 WBGmw-006 WBGmw-009 WBGmw-009 WBGmw-015 WBGmw-020 WBGmw-020 WBGmw-021 WBGmw-021
Sample Date 12/7/2017 5/1/2017 12/7/2017 4/18/2017 4/18/2017 4/19/2017 4/28/2017 12/5/2017 4/20/2017 12/5/2017 4/20/2017 12/5/2017 4/20/2017 4/20/2017 12/5/2017 4/20/2017 12/5/2017

RVAAP Area
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate

Winklepeck 
Burning 
Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Monitored Zone
Selected Comparison 

Value Sharon Sharon Sharon Sharon Cong. Sharon Cong. Sharon Cong. Sharon Cong. Sharon Cong. Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Sharon Sharon Sharon Sharon
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane 0.069 NA NA NA NA NA NA NA NA NA NA NA NA 0.8 U NA NA NA NA
1,1,2-Trichloroethane 0.041 NA NA NA NA NA NA NA NA NA NA NA NA 0.8 U NA NA NA NA
1,2-Dibromoethane 0.0075 NA NA NA NA NA NA NA NA NA NA NA NA 0.4 U NA NA NA NA
2-Hexanone 3.8 NA NA NA NA NA NA NA NA NA NA NA NA 4 U NA NA NA NA
Bromodichloromethane 0.13 NA NA NA NA NA NA NA NA NA NA NA NA 0.4 U NA NA NA NA
Bromomethane 0.75 NA NA NA NA NA NA NA NA NA NA NA NA 0.8 U NA NA NA NA
Chloroform 0.207 NA NA NA NA NA NA NA NA NA NA NA NA 0.4 U NA NA NA NA
Vinylchloride 0.019 NA NA NA NA NA NA NA NA NA NA NA NA 0.2 U NA NA NA NA
Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 0.48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol 1.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol 3.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3'-Dichlorobenzidine 0.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chloroaniline 0.37 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline 3.13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 0.004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether 0.014 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 NA NA NA 1.9 U NA NA NA NA 1.9 U 4.2 U 1.9 U 4.2 U NA 2 U 4.6 U 2 U 4.2 UJ
Butyl benzyl phthalate 16 NA NA NA 1.9 U NA NA NA NA 1.9 U 4.2 U 1.9 U 4.2 U NA 2 U 4.6 U 2 U 4.2 UJ
Dibenz(a,h)anthracene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran 0.79 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-N-Butyl phthalate 90 NA NA NA 4.2 U NA NA NA NA 4.3 U 1.9 U 4.2 U 1.9 U NA 4.5 U 2.1 U 4.3 U 1.9 UJ
Di-N-Octyl phthalate 20 NA NA NA 0.96 U NA NA NA NA 0.97 U 4.2 U 0.96 U 4.2 U NA 1 U 4.6 U 0.98 U 4.2 UJ
Hexachlorobenzene 0.0098 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene 0.14 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene 0.041 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane 0.33 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.002 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 0.17 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
N-Nitroso-di-N-propylamine 0.011 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Well Number RQLmw-014 RQLmw-016 RQLmw-016 SCFmw-004 SCFmw-006 SCFmw-006 SCFmw-006 SCFmw-006 WBGmw-006 WBGmw-006 WBGmw-009 WBGmw-009 WBGmw-015 WBGmw-020 WBGmw-020 WBGmw-021 WBGmw-021
Sample Date 12/7/2017 5/1/2017 12/7/2017 4/18/2017 4/18/2017 4/19/2017 4/28/2017 12/5/2017 4/20/2017 12/5/2017 4/20/2017 12/5/2017 4/20/2017 4/20/2017 12/5/2017 4/20/2017 12/5/2017

RVAAP Area
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate
Sharon 

Conglomerate

Winklepeck 
Burning 
Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Winklepeck 
Burning Grounds

Monitored Zone
Selected Comparison 

Value Sharon Sharon Sharon Sharon Cong. Sharon Cong. Sharon Cong. Sharon Cong. Sharon Cong. Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Sharon Sharon Sharon Sharon
Explosives
1,3-Dinitrobenzene 0.104 0.2 U NA NA 0.21 UJ NA NA NA NA 0.21 U 0.2 UJ 0.21 U 0.22 UJ 0.21 U 0.21 U 0.22 UJ 0.21 U 0.22 UJ
2,4-Dinitrotoluene 0.12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene 0.122 0.2 U NA NA 0.21 UJ NA NA NA NA 0.21 U 0.2 UJ 0.21 U 0.22 UJ 0.21 U 0.21 U 0.22 UJ 0.21 U 0.22 UJ
2-Nitrotoluene 0.37 0.2 U NA NA 0.21 UJ NA NA NA NA 0.21 U 0.2 UJ 0.21 U 0.22 UJ 0.21 U 0.21 U 0.22 UJ 0.21 U 0.22 UJ
3-Nitrotoluene 0.17 0.2 U NA NA 0.21 UJ NA NA NA NA 0.21 U 0.2 UJ 0.21 U 0.22 UJ 0.21 U 0.21 U 0.22 UJ 0.21 U 0.22 UJ
Nitrobenzene 0.521 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitroglycerin 5.01 2 U NA NA 2.1 UJ NA NA NA NA 2.1 U 2 UJ 2.1 U 2.2 UJ 2.1 U 2.1 U 2.2 UJ 2.1 U 2.2 UJ
PETN 3.9 1.2 U NA NA 1.2 UJ NA NA NA NA 1.2 U 1.2 J 1.2 U 1.3 UJ 1.3 U 1.3 U 1.3 UJ 1.2 U 1.3 UJ
RDX 0.774 0.12 U NA NA 0.12 UJ NA NA NA NA 11 1.2 UJ 2.1 11 J 0.13 U 0.13 U 0.068 J 0.12 U 0.13 UJ
Pesticides and PCBs
Aldrin 0.005 NA NA NA 0.021 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Alpha-BHC 0.014 NA NA NA 0.019 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1016 0.14 NA NA NA NA NA NA NA NA 0.11 U NA NA NA NA 0.1 U NA 0.096 U NA
Aroclor-1221 0.0047 NA NA NA NA NA NA NA NA 0.11 U NA NA NA NA 0.1 U NA 0.096 U NA
Aroclor-1232 0.0047 NA NA NA NA NA NA NA NA 0.11 U NA NA NA NA 0.1 U NA 0.096 U NA
Aroclor-1242 0.213 NA NA NA NA NA NA NA NA 0.11 U NA NA NA NA 0.1 U NA 0.096 U NA
Aroclor-1248 0.0078 NA NA NA NA NA NA NA NA 0.11 U NA NA NA NA 0.1 U NA 0.096 U NA
Aroclor-1254 0.021 NA NA NA NA NA NA NA NA 0.11 U NA NA NA NA 0.1 U NA 0.096 U NA
Aroclor-1260 0.213 NA NA NA NA NA NA NA NA 0.11 U NA NA NA NA 0.1 U NA 0.096 U NA
Dieldrin 0.004 NA NA NA 0.016 U NA NA NA NA NA NA NA NA NA NA NA NA NA
Inorganics
Antimony 0.78 NA NA NA 1 U 1 U NA NA 1 U 0.71 J 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U
Antimony, Dissolved 0.78 NA NA NA 1 U 1 U NA NA 1 U 0.71 J 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U
Arsenic 0.052 NA NA NA 1 U 10 NA NA 12 J 1 U 0.33 J 1 U 1 UJ NA 1.2 J 1.4 J 6 15 J
Beryllium 2.5 NA NA NA 0.3 U 0.3 U NA NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U NA 0.3 U 0.3 U 0.3 U 0.3 U
Cadmium 0.92 NA NA NA 1 U 1 U NA NA 1 U 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U
Cadmium, Dissolved 0.92 NA NA NA 1 U 1 U NA NA 1 U 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U
Chromium, hexavalent 0.035 20 U NA NA NA NA 4 U 4 U 20 U NA NA NA NA NA NA NA NA NA
Cobalt 0.6 NA NA NA 0.2 U 0.12 J NA NA 0.2 UJ 0.28 J 2.6 J 0.13 J 0.2 UJ NA 0.36 J 0.23 UJ 0.24 J 0.2 UJ
Cr (VI) 0.035 20 U NA NA NA NA 4 U 4 U 20 U NA NA NA NA NA NA NA NA NA
Hexavalent chromium 0.035 20 U NA NA NA NA 4 U 4 U 20 U NA NA NA NA NA NA NA NA NA
Manganese 43 NA NA NA 800 150 NA NA 180 94 J 1000 23 J 220 NA 240 J 310 300 J 520 
Mercury 0.063 NA NA NA 0.08 U 0.08 U NA NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA 0.08 U 0.08 U 0.08 U 0.08 U
Mercury, Dissolved 0.063 NA NA NA 0.08 U 0.08 U NA NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U NA 0.08 U 0.08 U 0.08 U 0.08 U
Selenium 10 NA NA NA 2 U 2 U NA NA 2 U 2 U 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U
Thallium 0.02 NA NA NA 0.2 U 0.2 U NA NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U 0.2 U 0.2 U
Thallium, Dissolved 0.02 NA NA NA 0.2 U 0.2 U NA NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U 0.2 U 0.2 U
Total Cyanide 0.15 NA 10 U 10 U NA NA NA NA NA NA NA NA NA 5 U NA NA NA NA
Vanadium 8.6 NA NA NA 2 U 2 U NA NA 2 U 2 U 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U
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Notes and Abbreviations:
µg/L - Micrograms per liter
J - Estimated value.
Q - One or more quality control criteria failed.
R - Rejected during data validation.
U - Constituent not detected. Reporting limit presented.
NA - Constituent not analyzed.
Highlighted concentrations indicate the constituent detection limit is equal to or greater than the screening criteria.
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APPENDIX B  1 

LABORATORY DATA AND VALIDATION REPORTS 2 
(Provided as separate files on Compact Disc) 3 

THIS APPENDIX CONTAINS 39,796 PAGES OF DATA VALIDATION AND 4 
ANALYTICAL REPORTS, AND IS NOT 508 COMPLIANT 5 

January 2017 6 
DVR_280-92979-1 7 
DVR_280-93104-1 8 
J92979-1 Std_Tal_L4 Fnl Rpt_Pt 1 9 
J92979-1 Std_Tal_L4 Fnl Rpt_Pt 2 10 

J92979-1 UDS Level 2 Fnl Rpt 11 
J93104-1 Std_Tal_L4 Fnl Rpt 12 
J93104-1 UDS Level 2 Fnl Rpt 13 
J93104-2 UDS Level 2 Fnl Rpt14 

December 2017 15 
DVR_240-88739-1 16 
DVR_240-88785-1 17 
DVR_240-88812-1 18 
DVR_240-88815-1 19 
DVR_240-88885-1 20 
DVR_240-88967-1 21 
DVR_240-89062-1 22 
DVR_240-89104-1 23 
DVR_280-104206-1 24 
DVR_280-104281-1 25 
DVR_280-104281-2 26 
DVR_280-104320-1 27 
J88739-1 Std_Tal_L4 Fnl Rpt 28 
J88739-1 UDS Level 2 Fnl Rpt 29 
J88785-1 Std_Tal_L4 Fnl Rpt 30 
J88785-1 UDS Level 2 Fnl Rpt 31 
J88812-1 Std_Tal_L4 Fnl Rpt 32 
J88812-1 UDS Level 2 Fnl Rpt 33 
J88815-1 Std_Tal_L4 Fnl Rpt 34 
J88815-1 UDS Level 2 Fnl Rpt 35 
J88885-1 Std_Tal_L4 Fnl Rpt 36 
J88885-1 UDS Level 2 Fnl Rpt 37 
J88967-1 Std_Tal_L4 Fnl Rpt 38 
J88967-1 UDS Level 2 Fnl Rpt 39 
J89062-1 Std_Tal_L4 Fnl Rpt 40 
J89062-1 UDS Level 2 Fnl Rpt 41 
J89104-1 Std_Tal_L4 Fnl Rpt 42 
J89104-1 UDS Level 2 Fnl Rpt 43 
J89105-1 UDS Level 2 Fnl Rpt 44 
J104206-1 Std_Tal_L4 Fnl Rpt 45 
J104206-1 UDS Level 2 Fnl Rpt 46 

47 

J104281-1 Std_Tal_L4 Fnl Rpt_Pt 1 48 
J104281-1 Std_Tal_L4 Fnl Rpt_Pt 2 49 
J104281-1 UDS Level 2 Fnl Rpt 50 
J104281-2 Std_Tal_L4 Fnl Rpt 51 
J104281-2 UDS Level 2 Fnl Rpt 52 
J104320-1 Std_Tal_L4 Fnl Rpt_Pt 1 53 
J104320-1 Std_Tal_L4 Fnl Rpt_Pt 2 54 
J104320-1 Std_Tal_L4 Fnl Rpt_Pt 3 55 
J104320-1 UDS Level 2 Fnl Rpt 56 
J104384-1 Std_Tal_L4 Rev(l) Fnl Rpt_Pt 1 57 
J104384-1 Std_Tal_L4 Rev(l) Fnl Rpt_Pt 2 58 
J104384-1 Std_Tal_L4 Rev(l) Fnl Rpt_Pt 3 59 
J104384-1 Std_Tal_L4 Rev(l) Fnl Rpt_Pt 4 60 
J104384-1 UDS Level 2 Fnl Rpt 61 
J104384-2 Std_Tal_L4 Fnl Rpt 62 
J104384-2 UDS Level 2 Fnl Rpt 63 
J104483-1 Std_Tal_L4 Fnl Rpt_Pt 1 64 
J104483-1 Std_Tal_L4 Fnl Rpt_Pt 2 65 
J104483-1 Std_Tal_L4 Fnl Rpt_Pt 3 66 
J104483-1 Std_Tal_L4 Fnl Rpt_Pt 4 67 
J104483-1 UDS Level 2 Fnl Rpt 68 
J104483-2 Std_Tal_L4 Fnl Rpt 69 
J104483-2 UDS Level 2 Fnl Rpt 70 
J104552-1 Std_Tal_L4 Fnl Rpt_Pt 1 71 
J104552-1 Std_Tal_L4 Fnl Rpt_Pt 2 72 
J104552-1 Std_Tal_L4 Fnl Rpt_Pt 3 73 
J104552-1 UDS Level 2 Fnl Rpt 74 
J104552-2 Std_Tal_L4 Fnl Rpt 75 
J104552-2 UDS Level 2 Fnl Rpt 76 
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Data and Trendlines for DETmw‐003 ‐ Cyanide 

Cyanide (0.15) 

Trendline ‐ Cyanide 

first detection 

Appendix C 
Trend Graphs 

Camp Ravenna Groundwater and Environmental Investigation Services Annual GW Report 2017 

C-1



 

        

 

 

‐1 

0 

1 

2 

3 

4 

5 

6 

7 
0
3
/1
5
/0
0

1
0
/0
1
/0
0

0
4
/1
9
/0
1

1
1
/0
5
/0
1

0
5
/2
4
/0
2

1
2
/1
0
/0
2

0
6
/2
8
/0
3

0
1
/1
4
/0
4

0
8
/0
1
/0
4

0
2
/1
7
/0
5

0
9
/0
5
/0
5

0
3
/2
4
/0
6

1
0
/1
0
/0
6

0
4
/2
8
/0
7

1
1
/1
4
/0
7

0
6
/0
1
/0
8

1
2
/1
8
/0
8

0
7
/0
6
/0
9

0
1
/2
2
/1
0

0
8
/1
0
/1
0

0
2
/2
6
/1
1

0
9
/1
4
/1
1

0
4
/0
1
/1
2

1
0
/1
8
/1
2

0
5
/0
6
/1
3

1
1
/2
2
/1
3

0
6
/1
0
/1
4

1
2
/2
7
/1
4

0
7
/1
5
/1
5

0
1
/3
1
/1
6

0
8
/1
8
/1
6

0
3
/0
6
/1
7

 

C
o
n
ce
n
tr
at
io
n

 (u
g/
l)

 

Date 

Data and Trendlines for DETmw‐004 ‐ Explosives 

RDX (0.774) 

Trendline ‐ RDX 
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first detection 
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Trend Graphs 
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Data and Trendlines for FBQmw‐174 ‐ Explosives 

2,4,6‐Trinitrotoluene (0.521) 

2‐Amino‐4,6‐Dinitrotoluene (0.209) 

4‐Amino‐2,6‐Dinitrotoluene (0.209) 

Trendline ‐ 2,4,6‐Trinitrotoluene 

Trendline ‐ 2‐Amino‐4,6‐Dinitrotoluene 

Trendline ‐ 4‐Amino‐2,6‐Dinitrotoluene 
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Data for RQLmw‐009 ‐ Semi‐Volatile Organics 

Benz(a)anthracene (0.004) 
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Data for RQLmw‐009 ‐ Cyanide 

Cyanide (0.15) 

Appendix C 
Trend Graphs 
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Data and Trendlines for WBGmw‐006 ‐ Explosives 

RDX (0.774) 

Trendline ‐ RDX 
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Daily Report 

Project  Location: Ravenna  Army  National  Guard  Base 
Contract  Number  W9133L‐14‐D‐0008;   
Task  Order  0008 

Project  Contract: 
Prepared  By: Kimberly  Kroenke 

Prepared  For: Katie  Hendrickson 

Work  Tasks  Conducted: Sampling  Groundwater  Wells 

Conducted  By: 
ATC  Kim  Kroenke,  Jason  Seik  and  Matt  Hummel 

Weather: 32  degrees,  snow,  sleet,  rain 

Date  of  Activity: Tuesday,  January  10,  2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Equipment,  review  of  FSP,  Cooler  preparation  for  upcoming  field  work 

Organized  and  calibrated  field  equipment. 

Collected  4  groundwater  samples  in  the  Winklepeck  Burning  Ground  AOC,  three  of  which  were  PCB  resamples 

Deviation  From  Plan: None 

Other  Comments: 

Completed  By: Kim  Kroenke 

Checked  By: Katie  Hendrickson 

Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project  Name: 



         

 

      

   

   

   

       

 
             

       

         

                               

       

                                    

     

                                            

                        

   

 

   

   

Daily Report 

Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project  Name: 
Project Location: Ravenna Army National Guard Base 

Contract Number W9133L‐14‐D‐0008; 
Task Order 0008 

Project Contract: 
Prepared By: Kimberly Kroenke 

Prepared For: Katie Hendrickson 

Work Tasks Conducted: Sampling Groundwater Wells 

Conducted By: 
ATC Kim Kroenke, Jason Seik and Matt Hummel 

Weather: 32 degrees, snow, sleet, rain 

Date of Activity: Wednesday, January 11, 2017 

Field Activity Summary: Conducted Tailgate Health and Safety Equipment, review of FSP, Cooler preparation for upcoming field work 

Organized and calibrated field equipment. 
Collected 4 groundwater samples, two of which were PCB resamples in Loadline 3. The two remaining were from FWGmw‐

019 and FWGmw‐022. 

The pump was removed from SCFmw‐001. New tubling was attached so that the top of pump was located at 120 feet BGS 
and the intake was at 208 feet BGS. Pump was reinstalled in SCFmw‐001 

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 



 

Daily Report 

Project  Location: Ravenna  Army  National  Guard  Base 
Contract  Number  W9133L‐14‐D‐0008;   
Task  Order  0008 

Project  Contract: 
Prepared  By: Kimberly  Kroenke 

Prepared  For: Katie  Hendrickson 

Work  Tasks  Conducted: Sampling  Groundwater  Wells 

Conducted  By: 
ATC  Kim  Kroenke,  Jason  Seik  and  Matt  Hummel 

Weather: 58  dropping  through  the  day,  heavy  rain 

Date  of  Activity: Thursday,  January  12,  2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Equipment,  review  of  FSP,  Cooler  preparation  for  upcoming  field  work 

Organized  and  calibrated  field  equipment. 

Collected  4  groundwater  samples,  FWGmw‐023  (Dup,  MS/MSD),  NTAmw‐120,  LL1mw‐089  and  LL2mw‐272.  

Samples  collected  will  be  shipped  on  Friday,  1/13/17. 

Deviation  From  Plan: None 

Other Comments: 

Completed  By: Kim  Kroenke 

Checked  By: Katie  Hendrickson 

Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project  Name: 



         

 

      

   

   

   

       

   

 

   

   

Daily Report 

Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project  Name: 
Project Location: Ravenna Army National Guard Base 

Contract Number W9133L‐14‐D‐0008; 
Task Order 0008 

Project Contract: 
Prepared By: Kimberly Kroenke 

Prepared For: Katie Hendrickson 

Work Tasks Conducted: Sampling Groundwater Wells 

Conducted  By: 
ATC  Kim  Kroenke  and  Bethany  Weeder 

Weather: 28  degrees,  light  wind,  partly  cloudy 

Date  of  Activity: Friday,  January  13,  2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Equipment,  review  of  FSP,  Cooler  preparation  for  upcoming  field  work 

Organized  and  calibrated  field  equipment.   Changed  batteries  in  one  of  the  YSIs  and  then  the  pH  probe  would  not  calibrate.   
One  of  the  Hanna  turbitiy  meters  would  not  calibrate  or  read  due  to  a  "cap"  error.   Measures  were  taken  to  fix/work  around  
but  still  would  not  calibrate/read.    
Collected  2  groundwater  samples  RQLmw‐009  and  RQLmw‐015.   Were  informed  at  1500  that  ATC  must  be  off  base  at  1600  
due  to  the  holiday  weekend.   Last  well  could  not  be  started.   

Samples  collected  on  Thursday  adn  Friday,  1/13/17. 

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 



Daily Report 

Project  Location: Ravenna  Army  National  Guard  Base 
Contract  Number  W9133L‐14‐D‐0008;   
Task  Order  0008 

Project  Contract: 
Prepared  By: Kimberly  Kroenke 

Prepared  For: Katie  Hendrickson 

Work  Tasks  Conducted: Sampling  Groundwater  Wells 

Conducted  By: 
ATC  Kim  Kroenke 

Weather: 58  degrees,  light  wind,  partly  cloudy,  rain 

Date  of  Activity: Tuesday,  January  17,  2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Equipment,  review  of  FSP, 

Organized  and  calibrated  field  equipment.   

Collected  1  groundwater  samples  SCFmw‐001.     

Collected  IDW  samples 

Shipped  GW  sample  and  IDW  sample 

Deviation  From  Plan: None 

Other  Comments: 

Completed  By: Kim  Kroenke 

Checked  By: Katie  Hendrickson 

Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project  Name: 



SITE SPECIFIC SAFETY AND HEALTH PLAN COMPLIANCE AGREEMENT 

l{\1C:~ II' r,_/ o 
ProjectName: -1 Cl5i--- Ll'z:tcL- 0 

Project Number: 

I have read and understand the health and safety plan indicated above and agree to 
comply with all of its provisions. I understand that I could be prohibited from working 
on the project for violating any of the safety requirements specified in the plan. 
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WORKING CONDITIONS: 

PPE: 
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TAILGATE SAFETY MEETING LOG 

PROJECT NAME: PROJECT NO: 

DATE: h ._. 11 M Tu W i'.!J,)F Sa Su TIME: I) 'I{?);) 

WEATHER: Sus rn,/J 
WORKING CONDITIONS: 0"'1- ;:4,, f~ , /[A; ~111J 
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WEATHER: '0tSS 
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Daily Report 

Project  Name: Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project Location: Ravenna Army National Guard Base 

Project Contract: Contract Number W9133L‐14‐D‐0008 

Prepared By: Elizabeth Busby (Cardno) 

Prepared For: TEC Weston JV 

Work Tasks Conducted: Receive and organize sample equiptment. Prepare for groundwater sampling activities 

Conducted By: Elizabeth Busby & Jessica Cain (Cardno) 

Weather: Clear 30‐50deg. F 

Date of Activity: Thursday, November 30, 2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Meeting,review  of  FSP,  Discussion  of  FSP  and  notetaking,  reporting  in,  returning  to  the  
building  by  1600 
Organized   and  cleaned  contrator  building. 

Received  rental  equiptment,  sample  bottles,  and  IDW  drums  at  contractor  building. 

Drive  by  SR5  wells  with  Kevin  Sedlack.   Discussed  safe  approach  for  sampling  wells.  

All  onsite  work  observed  by  Kevin  Sedlack.  Liz  Busby  texted  Kevin   once  everyone  was  offsite  at  the  end  of  the  day. 

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 



         

     

     

     

     

           

     

         

   

 

   

   

Daily Report 

Project  Name: Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project Location: Ravenna Army National Guard Base 

Project Contract: Contract Number W9133L‐14‐D‐0008 

Prepared By: Elizabeth Busby (Cardno) 

Prepared For: TEC Weston JV 

Work Tasks Conducted: Groundwater sampling 

Conducted By: Elizabeth Busby & Jessica Cain (Cardno) 

Weather: Clear and cold. 46F 

Date of Activity: Friday, December 01, 2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Meeting,review  of  FSP,  Discussion  of  FSP  and  notetaking,  reporting  in,  returning  to  the  
building  by  1600,  and  IDW  management. 
Calibrated  water  quality  meters. 

All  onsite  work  observed  by  Kevin  Sedlack.  Liz  Busby  texted  Kevin   once  everyone  was  offsite  at  the  end  of  the  day. 

Conducted  weekly  IDW  inspection 

Sampled  monitoring  wells ‐ see  COC  for  specific  wells 

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 



         

     

     

     

     

           

 

         

                                       

         

     

             

             

   

 

   

   

Daily Report 

Project  Name: Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project Location: Ravenna Army National Guard Base 

Project Contract: Contract Number W9133L‐14‐D‐0008 

Prepared By: Elizabeth Busby (Cardno) 

Prepared For: TEC Weston JV 

Work Tasks Conducted: Groundwater sampling 

Conducted By: Elizabeth Busby & Jessica Cain (Cardno) 

Weather: Cold. 30‐50F 

Date of Activity: Saturday, December 02, 2017 

Field Activity Summary: Conducted Tailgate Health and Safety Meeting,review of FSP, Discussion of FSP and notetaking, reporting in, returning to the 
building by 1600, and IDW management. 
Calibrated water quality meters. 

Sampled offsite monitoring wells ‐ see COC for specific wells 

Drive samples to TestAmerica Labs in Canton, OH 

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 



         

     

     

     

             

           

       

         

                                       

         

               

   

 

   

   

Daily Report 

Project  Name: Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project Location: Ravenna Army National Guard Base 

Project Contract: Contract Number W9133L‐14‐D‐0008 

Prepared By: Elizabeth Busby (Cardno) 

Prepared For: TEC Weston JV 

Work Tasks Conducted: Organize sample kits for each well 

Conducted By: Elizabeth Busby & Jessica Cain (Cardno) 

Weather: Cold. 30‐50F. No wind. 

Date of Activity: Sunday, December 03, 2017 

Field Activity Summary: Conducted Tailgate Health and Safety Meeting,review of FSP, Discussion of FSP and notetaking, reporting in, returning to the 
building by 1600, and IDW management. 
Organized coolers and sample kits in contractor building. 

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 



         

     

     

     

     

                               

       

         

   

 

   

   

Daily Report 

Project  Name: Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project Location: Ravenna Army National Guard Base 

Project Contract: Contract Number W9133L‐14‐D‐0008 

Prepared By: Elizabeth Busby (Cardno) 

Prepared For: TEC Weston JV 

Work Tasks Conducted: Groundwater sampling 

Conducted By: Elizabeth Busby, Jessica Cain, Dean Bender, Danyelle Phillips, Caitlin Jafolla, Leslie Meyers, and Devin Rowell (Cardno) 

Weather: Cold. 30‐50F. No wind. 

Date of Activity: Monday, December 04, 2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Meeting,review  of  FSP,  Discussion  of  FSP  and  notetaking,  reporting  in,  returning  to  the  
building  by  1600,  and  IDW  management. 

All  onsite  work  observed  by  Kevin  Sedlack.  Liz  Busby  texted  Kevin   once  everyone  was  offsite  at  the  end  of  the  day. 

Calibrated  water  quality  meters. 

Sampled  monitoring  wells ‐ see  COC  for  specific  wells 

Drive  samples  to  TestAmerica  Labs  in  Canton,  OH  (Elizabeth  Busby  only) 

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 



         

     

     

     

     

                               

     

         

   

 

   

   

Daily Report 

Project  Name: Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project Location: Ravenna Army National Guard Base 

Project Contract: Contract Number W9133L‐14‐D‐0008 

Prepared By: Elizabeth Busby (Cardno) 

Prepared For: TEC Weston JV 

Work Tasks Conducted: Groundwater sampling 

Conducted By: Elizabeth Busby, Jessica Cain, Dean Bender, Danyelle Phillips, Caitlin Jafolla, Leslie Meyers, and Devin Rowell (Cardno) 

Weather: Cold. 30‐50F. Calm 

Date of Activity: Tuesday, December 05, 2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Meeting,review  of  FSP,  Discussion  of  FSP  and  notetaking,  reporting  in,  returning  to  the  
building  by  1600,  and  IDW  management. 

All  onsite  work  observed  by  Kevin  Sedlack.  Liz  Busby  texted  Kevin   once  everyone  was  offsite  at  the  end  of  the  day. 

Calibrated  water  quality  meters. 

Sampled  monitoring  wells ‐ see  COC  for  specific  wells 

Drive  samples  to  TestAmerica  Labs  in  Canton,  OH  (Elizabeth  Busby  and  Danyelle  Phillips) 

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 



         

     

     

     

     

                               

     

         

   

 

   

   

Daily Report 

Project  Name: Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project Location: Ravenna Army National Guard Base 

Project Contract: Contract Number W9133L‐14‐D‐0008 

Prepared By: Elizabeth Busby (Cardno) 

Prepared For: TEC Weston JV 

Work Tasks Conducted: Groundwater sampling 

Conducted By: Elizabeth Busby, Jessica Cain, Dean Bender, Danyelle Phillips, Caitlin Jafolla, Leslie Meyers, and Devin Rowell (Cardno) 

Weather: Cold. 26‐50F. Calm 

Date of Activity: Wednesday, December 06, 2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Meeting,review  of  FSP,  Discussion  of  FSP  and  notetaking,  reporting  in,  returning  to  the  
building  by  1600,  and  IDW  management. 

All  onsite  work  observed  by  Kevin  Sedlack.  Liz  Busby  texted  Kevin   once  everyone  was  offsite  at  the  end  of  the  day. 

Calibrated  water  quality  meters. 

Sampled  monitoring  wells ‐ see  COC  for  specific  wells 

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 



         

     

     

     

     

                               

         

         

   

 

   

   

Daily Report 

Project  Name: Remedial  Investigation  Work  Plan  for  RVAAP‐66  Facility‐Wide  Groundwater  Sampling 

Project Location: Ravenna Army National Guard Base 

Project Contract: Contract Number W9133L‐14‐D‐0008 

Prepared By: Elizabeth Busby (Cardno) 

Prepared For: TEC Weston JV 

Work Tasks Conducted: Groundwater sampling 

Conducted By: Elizabeth Busby, Jessica Cain, Dean Bender, Danyelle Phillips, Caitlin Jafolla, Leslie Meyers, and Devin Rowell (Cardno) 

Weather: Cold. 19‐34F. Snowing in the afternoon 

Date of Activity: Thursday, December 07, 2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Meeting,review  of  FSP,  Discussion  of  FSP  and  notetaking,  reporting  in,  returning  to  the  
building  by  1600,  and  IDW  management. 

All  onsite  work  observed  by  Kevin  Sedlack.  Liz  Busby  texted  Kevin   once  everyone  was  offsite  at  the  end  of  the  day. 

Calibrated  water  quality  meters. 

Sampled  monitoring  wells ‐ see  COC  for  specific  wells 

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 



                 

         

     

     

     

     

               

 

         

   

 

   

   

Daily Report 

Project Name: Remedial Investigation Work Plan for RVAAP‐66 Facility‐Wide Groundwater Sampling 

Project Location: Ravenna Army National Guard Base 

Project Contract: Contract Number W9133L‐14‐D‐0008 

Prepared By: Elizabeth Busby (Cardno) 

Prepared For: TEC Weston JV 

Work Tasks Conducted: Groundwater sampling 

Conducted By: Elizabeth Busby, Jessica Cain, and Caitlin Jafolla (Cardno) 

Weather: Cold. 37F. 

Date of Activity: Friday, December 08, 2017 

Field  Activity  Summary: Conducted  Tailgate  Health  and  Safety  Meeting,review  of  FSP,  Discussion  of  FSP  and  notetaking,  reporting  in,  returning  to  the  
building  by  1600,  and  IDW  management. 
Conducted  IDW  weekly  inspection  and  sampled  IDW  drums.   

Organized   and  cleaned  contrator  building. 

Drive  samples  to  TestAmerica  Labs  in  Canton,  OH  (Elizabeth  Busby,  Jessica  Cain  and  Caitlin  Jafolla) 

Return  rental  equiptment  to  FedEx,  ship  back.  

All  onsite  work  observed  by  Kevin  Sedlack.  Liz  Busby  texted  Kevin   once  everyone  was  offsite  at  the  end  of  the  day. 

Kevin  Seclack  and  Kait  Tait  onsite  at  Contractor  Building  for  final  walk  through  together.   

Deviation From Plan: None 

Other Comments: 

Completed By: Kim Kroenke 

Checked By: Katie Hendrickson 
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INSTRUMENT CALIBRATION REPORT 

Pine Environmental Services LLC 

5170 Hudson Drive, Suite E 
Hudson, OH 44236 

Toll-free: (877) 326-PJNE (7463) 

Pine Environmental Services, Inc. ------------------------------------,,-·--··-----
Instrument ID 19398 

Description Hanna HI 98703 , 

c_a_1i_h_ra_t_ed_1_11_0_1_2_0_1_1_1_2:_33_:_o4_P_M !~\~_,_l\_rs_,_\_·~'l;c",,~-1.~2~\~(_
1 

1}~-~'-11_1~\_\......\ ~L~t'_-~_-Y(._ ! I'"i_____ _______ 

Manufacturer Hanna Stattltertified ' 
Model Number 98703 Status Pass 

Serial Number/ Lot 08527149 Temp °C 
Number 

Location Ohio Humidity% 
Department 

Calibration Specifications 

Group# I Range Ace 0/o 0.0000 
Group Name Turbidimeter Reading Ace 0/o 3.0000 

Stated Acey Pct of Reading Plus/Minus 0.00 

Norn In Val/ In Val In Type Out Val Out Type FndAs LftAs Dev~ Pass/Fail 

0.10/0.10 NTU 0,10 NTU 0.10 0,10 0.00% Pass 
15,00 I 15.00 NTU 15.00 NTU 15.00 15.00 0.00% Pass 
I 00.00 / I 00.00 NTU 100.00 NTU 100.00 100.00 0.00% Pass 
750.00 I 750.00 NTU 750.00 NTU 750,00 750.00 0.00'}0 Pass -

Test Instruments Used During the Calibration (As Of Cal Entrv Date) 

Test Standard ID 

OH .1 NTU 

Description 

OH 0.10 NTU Hanna 

Manufacturer 

Hanna 

Model Number 

0.10 NTU 

Serial I'\umbcr / 
Lot Number 

Next Cal Date/ 
Last CaE Date/ Ex~iration Date 
Opened Date 

OH 100 NTU 
OH 15 NTU 

OH 100 NTU 
0 ll 15 NTU Hanna 

Hanna 
Hanna 

100 NTU 
15NTU 

9704 

OH 750 NTU OH750NTU Hauaa 750 NTU 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated James Fan-ell 

All instmments are calibrated by Pine Environmental Services LLC according to the manufacturer's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance with the 

manufacturer's specifications and/or the customer's own specific needs. 
Notify Pine Environmental Services LLC of any defect within 24 hours of receipt of equipmwt 

Please call 800-301-9663 for Technical Assistance 

Pine Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, NJ 08561, 800-301-9663 
www.pine-envlronmental.com 

http:www.pine-envlronmental.com
http:0.10/0.10


INSTRUMENT CALIBRATION REPORT 

Pine Environmental Services LLC 

5170 Hudson Drive, Suite E 
Hudson. OH 44236 

Toll-free: (877) 326-PINE (7463) 

Pine Environmental Services, Inc. 

Instrument ID 9016 

Description Hanna 98703 

Calibrated 1/5/2017 3:27:26PM 

Manufacturer Hanna State Certified 
Model Number 98703 Status Pass 

Serial Number/ Lot 081793 72 Temp °C 
Number 

Location Ohio Humidity% 
Department 

~--· 

Calibration Specifications 

Group# 1 Range Ace 0/o 0.0000 
Group Name Turbidimeter Reading Ace 0/o 5.0000 

Stated Acey Pct of Reading Plus/Minus 0.00 

Norn In Val/ In Val In Type Out Val Out Type FndAs LftAs Ocv%, Pass/Fail 

0.10/0.10 NIU 0.10 NIU 0.10 0.10 0.00%i Pass 
15.0/15.0 NTU 15.0 NTU 15.0 15.0 0.00% Pass 
I 00.0 I I 00.0 NIU 100.0 NIU 100.0 100.0 0.00% Pass 
750 I 750 NIU 750 NIU 750 750 0.00% Pass 

Test Instruments Used During the Calibration (As Of Cal Entrv Date) 

Serial Number/ Next Cal Date/ 
Test Standard ID Description Manufacturer Model Number Lot l\'umbcr Last CaD Date/ Expiration Date 

O[!ened Date 
OH .1 NIU OH 0.10 NIU Hanna Hanna 0.10 NIU 
OH 100 NIU OH 100 NIU Hanna 100 NIU 9704 
OH15NTU 0 H 15 NIU Hanna Hanna 15 NIU 
OH 750 NIU OH 750 NIU Hanna 750 NIU 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated J amcs Farrell 

All instruments are calibrated by Pine Environmental Services LLC according to the manufacturer's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance with the 

manufacturer's specifications and/or the customer's own specific needs. 
Notify Pine Environmental Services LLC of any defect within 24 hours of receipt of equipment 

Please call 800-301-9663 for Technical Assistance 

Pine Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, NJ 08561, 800-301-9663 
www.pine-environmcntal.com 

http:www.pine-environmcntal.com


INSTRUMENT CALIBRATION REPORT 

Pine Environmental Services LLC 

5170 Hudson Drive, Suite E 
Hudson, OH 44236 

Toll-free: (877) 326-PINE (7463) 

Pine Environmental Services, Inc. --------------------------------·---,,,_,_____ 
Instrument ID 16512 

Description YSI 556 

Calibrated 1/5/2017 3:50:33PM 

Manufacturer YSI State Certified 
Model Number 556 Status Pass 

Serial Number/ Lot 11Al01273 Temp °C 
Number 

Location Ohio Humidity o/o 
Department 

Calibration Specifications 

Group# Range Ace% 0.0000 
Group Name PH Reading Ace 0/o 3.0000 

Stated Acey Pct of Reading Plus/Minus 0.00 

l\"om In Val/ In Val In Type OutVa1 Out TvJ!e FndAs LftAs Devt~,;, Pass/Fail 

7.00 / 7.00 PH 7.00 PH 7.00 7.00 0.00% Pass 

4.00 14.00 PH 4.00 PH 4.00 4.00 0.00 1% Pass 
10.00 I 10.00 PH 10.00 PH 10.00 1000 0.00% Pass 

·--------
Group# 2 Range Ace o/o 0.0000 

Group Name Conductivity Reading Ace 0/o 3.0000 

Stated Acey Pct of Reading Plus/Minus 0.000 

Norn In Val/ In Val In Type Out Val Out Tul!e FndAs LftAs Dev% Pass/Fail 

1.413 / l.413 ms/cm 1.413 ms/cm 1.413 1.413 0.00% Pass 
------·--

Group# 3 Range Ace 0/o 0.0000 
Group Name Redox (ORP) Reading Ace % 3.0000 

Stated Acey Pct of Reading Plus/Minus 0.00 

l\'om In Val/ In Val In Type Out Val Out Ty(!e FndAs LftAs Dev% Pass/Fail 

240.00 / 240.00 mv 240.00 mv 240.00 240.00 0.00% Pass 
-~------

Group# 4 Range Ace o/o 0.0000 
Group Name Disolved Oxygen Span Reading Ace 0/o 3.0000 

Stated Acey Pct of Reading Plus/Minus 0.00 

Norn In Val/ In Val In Type Out Val OutTyge FndAs LftAs Dev% Pass/Fail 

100.00 / 100.00 % 100.00 % 100.00 100.00 C.00% Pass 

Pine Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, "J 0856 I, 800-301-9663 
www.pinc-environmental.com 

http:www.pinc-environmental.com


INSTRUMENT CALIBRATION REPORT 

Pine Environmental Selfviccs LLC 

5170 Hudson Drive, Suite E 
I-Judson, OH 44236 

Toll-free: (R77) 326-PINE (7463) 

Pine Environmental Services, Inc. 

Instrument ID 22155 

Description YSI 556 

Calibrated 1/5/2017 3:41 :25PM 

Manufacturer YSI State Certified 
Model Number 556 Status Pass 

Serial Number/ Lot 13F100510 Temp °C 
Number 

Location Ohio Humidity o/o 

Department 

Calibration Specifications 

Group# Range Ace 0/o 0.0000 
Group Name PH Reading Ace % 3.0000 

Stated Acey Pct of Reading Plus/Minus 0.00 

Norn In Val/ In Val In Tvpe Out Val OutTyye FndAs LftAs DcY% Passi.Fail 

7.00 I 7.00 PH 7.00 PH 7.00 7.00 0.00% Pass 

4.00 I 4.00 PH 4.00 PH 4.00 4.00 0.00% Pass 

10.00 I 10.00 PH 10.00 PH 10.00 10.00 0.00% Pass 
--·-----

Group# 2 Range Ace o/o 0.0000 
Group Name Conductivity Reading Ace % 3.0000 

Stated Acey Pct of Reading Plus/Minus 0.000 

Norn In Val/ In Val In Type Out Val Out Tyne FndAs LftAs pc,~~ Pass/Fail 

1.413 / 1.413 ms/cm 1.413 ms/cm 1.413 1.413 0.00% Pass 
----·--

Group# 3 Range Ace o/o 0 0000 
Group Name Redox (ORP) Reading Ace % 3.0000 

Stated Acey Pct of Reading Plus/Minus 0.00 

Norn In Val / In Val In Type Out Val Out Ty[!e FndAs LftAs Dev'% Pass/Fail 

240.00 I 240.00 mv 240.00 mv 240.00 240.00 0.00% Pass 

Group# 4 Range Ace o/o 0.0000 

Group Name Disolved Oxygen Span Reading Ace 0/o 3.0000 

Stated Acey Pct of Reading Plus/Minus 0.00 

Norn In Val/ In Val In Tyfil Out Val Out Tn~e FndAs LftAs Dev'/o Pass/Fail 

100.00 I 100.00 % 100.00 % 100.00 100.00 0.00% Pass 

Pine Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, NJ 0856 I, 800-301-9663 
www.pine-environmental.com 

http:www.pine-environmental.com


··,· •-,-, ..... .... 
•..····· ·. 

.. . .· . ·..• . 
•.•. 

· ......... •.··. 
.... 1'::QUIPME;;NT CALIBRATION 

'.;,: .·.· ,-,--,- ...... ........ . · . ·. .... ...... ·. . . ·. .· ·.· •. ..· .· . ··. ... .. 

IDENTIFIER DESCRIPTION 
BACKGROUND 

PRE 
ADJUSTMENT 

POST NAME DATEREADING (IF NEEDED) 
. (·- t\-:1 ,;, -· j ~~, C ;.1d I ,obi I u,',I I V\(};ti ,.\-[GvW1/'J i/ Ii 111 

f>;_j 7 ./ ;r'J 
"i: d 

' 
t,, ~ 

q. i.4- 1 C, ' .c, 
j , ,rt/ ':' ]'$ 

)() 4 ,",3- JO) ,()JL\ 

+ltd\l" - !d cu..l{X. 1\'& r\1tN.Ab•o:to 
\J"i b \ \J) r,.A· B·,co ' } 1t 

I:,::(" Q.,_.r't,, ,,,y -{ (J1\vi'1 I ll II~ IJ Iii,... l.l Ip,. 10 jl!J,. Y\11..J \~fiGI 1111111 
' , . 

' ' 

Field Forms~S 



..•.• . ·.·· 
... .· ... .. 

...• ..· 
.__ .-,' : ...... .. .. ·· ..• 

. 

·.,.-:-:-" ·-: ·;, ·:·: .-.---- ·: EQLIIPMENTCALIBRATION 
···· .. · .. 

:·: .. ;_;-:·'::::::,.>.-: ____.·_-:-:.. ,- ..'... =.·-'-. =>- _.-: .· .. 
.· . 

······ 
.. .. ·. ·.· .·.· 

IDENTIFIER DESCRIPTION 
BACKGROUND 

PRE 
ADJUSTMENT 

POST NAME DATEREADING (IF NEEDED) 

3t?'Z ~ TltRH 7). /'f) R,n,<;( -"""'*' /V.·17. '//- ' , I c;- I I . 
/ lF1J I I 

7~-0 I I 
b/J 17L/\{1 I'> • l,J r'..._s< r>z .I'-/ 

1$ I I 
/'lJD J I 
2 .-;]') I I 

t;l~ 'J SJ;. c..oM ,. cno ) . 41:, 

fH 1 1,)1., i, it 
't u.nb IA._~ 
10 ~.11 /1],iJ/ 

':3SL t ')) Col'l tl /.lJo"6 l.4(~
rit 10 ;.;;- lil.o'\ h!/0) 
~ 4':, H'l 'f ,~ 0. 

"1 t.. q, 7.D 

Field Forms-8 



·. ... .· . 
····· 

.... .. .. 

' 
I ·. ... EQUIPMENT CAllBRATION 

... 

······ 

-.-' ·:·::·.-- .. .. .· . ' .• . • · . . .• ··. ... 
• 

.•. 

IDENTIFIER DESCRIPTION 
BACKGROUND 

PRE ADJUSTMENT 
POST NAME DATEREADING (IF NEEDED) 

' i '! ' \lC<:J\',l t\ .l \ . 7 ' I t ) ) . ,Cl '>- :i t L~c 1"<. l, ~ l !1~fl7 
'J'.:o.l ~ll -u ! . t)· '-1 + I j •v \ \J \. H.Ct,;.,; J/ \ /1",i:7,. 

1 . \f') 1: l 'i 'L/ !• , vV \.. I ' ,J I, r'1 !fl"'-,.,::..-\ ' •. L' ; -'/ 

i'·i'-lt.l I lj /\ '?, Cl () 
'~{ ' (.'·· //1 ,/ff i" «/-· ·, ,t i .,,__t,""\ '._,,,," 

-"·, q }l ''L) ')1 (',; q J 11/ \ . ,l.. ,. , V ' /i1J1;L ·- -;~ ,._, '.(.(/'C.. \ 

'\" I, ,,v· u-, ,··)c·L \\. -~ (: l l[ IS \l-\ 'il ' I ·. k:" \i \I '{"""-· \ \~/ "-··"'- _( \ ! ' j .-
I j ~ / I 

'1 Zi9: ' I ' 
(,!(,('\\'\/ 

Field Forms-8 



······ .· 
.. .· .• 

. EQUIPMENT CALJBRATlON .· 

> ····· 
:. '' ' . .. .... .·......• 

. ... . . 
. · .. .. .. 

IDENTIFIER DESCRIPTION 
BACKGROUND 

PRE 
ADJUSTMENT 

POST NAME DATEREADING (IF NEEDED) 
. 

\J\I 7r\\ - -, f, '1-1 I/: I? cl, 1/ \({~1~LA. . T"II 'I·.. 'Iii' 
~\\ - '-\ c, .~. \ -D.0'1 i( .{ .0 \1 .f 1· IT\0 
,ti -\D Io\") - O.\c:, ,Z,·j u .\\ LI f 1-1-1-11·
\(' t\

l /'\\ \ '"'\.J.~ - DI\ i( 'j i c_,/z__ .I£ ,- r1 ti/ 
/<)\;:'. ~) ~) ?:J () '4 ' \ \.4 -~. I ·· 1-1 -i1 ..ii 

\.\(,1;\1\1, ' 
/1""1· \, · r 1<, 1s Ion .·'!':)o !Ji v~ fv IP.. 11 t 1..~r: .le ( -\1-\· ~ 
I(;' :// /'; ' ' ' 

Field Forms-8 



/ ; 

) 

, ' -
....

CALIBRATION SIAINDAiRDS LOG' ,hJ. 

•• • I 

~ 
, ' 

PROJECT NAME: · .L(AlfY\Jl)' l~ ~~v,ll~ 
. 

i.DELJVERY ORDER NO: 
' 

,, 
' INCLUSIVKDA'.FES , . '' 

FOR CALIBRATION JNSl'RLUMiENT . C.t\1,IBRATIOI".T .. NIST# LOT# AND 
I ' )Psuffi30illTLEMATERIAL USAGE I F,ESORIDPm[@Ni MATERIAL*· . MANUFACTURER 

Start: f,,)f!l8. ~ Finish. ":i.,oO· !1~~1, l.df~, i) :I=' 11.1s·ca_qo, :PU '";1;/la,fil.'}'fXJf>< ~~ 
Start: ~ .~ IJ.Firii!jh. A..'00 I 

. 
th :;,;·£;1t:.Clo,(,, . I 

~ 

Start: 4~<f(< Firiish"i, '~O. ol) . . 0 1 - i~ ~S'~ 
Start: I LU~>Finish ! '114-:0 /1 lf'VV. ·l,CG,--t\'\ll ~ - ' 'ft ::f.dl ,,,, .. ' - ,, J-i:,; i--"'JI 

Start: Ii,o"'/...Finish ()07 -, . T\1" '1 \Ji II ~ :,,.; A- l\\ A:,-
Start: (') .'Q.Firiish o,'O' ~7 ~ .,,,,it lt'.)t,t;l",.N. ll Y.~ , . 

. -· 
Start: .9.,ie:J.4 Finish ·*--O't> ~'bl\ ·~:,{) tr i::;30':1- ~ 1'%>~·'° 

Ot1\')3 

J I M ,,i, .,,, .Qh ......._· ·:-· .... 
' Start: ~ .Finish + ,O\':> rr . ' ~ , ;-Uft·aQ) ' L, ~ 

-. 

Start: :tlrJZQ'~ Finish O.f)b ~ ,;}!,,•~~?t. II I -. 
I 

Start: t, ,lf!,,lih.Finish 1Hf G· {' enst~cJi'(Xf, ·~ . I:~ ,_s~_J i - "-lilif' .-
·Start: 0.-.@ Finish '!J, 0 ·iii1;v.~fd..i,~ ·u • ,I 

T'ffrt/.~ Ii --- ' \lb ' _. 

Start: lt:0·/. Finisnl.00 '/ .. -- ,a... :1. ~ . :N Pt-
i.:i . .. .. 

Start:~::Z.9' Finish ~4.0 e l'rl~ · JI ""·~~- :ltD\V\\1\0\ 
Start: !) &,,l h Finish "l..U.0 t'.)c:;t l!Pl?' ~ ~ 1'ffi-~ '1,. 1rap_ 11 ~. . 

J -
Start: Finish 
Start: Finish 
Start: Finish 

. -
Start: Finish I. 

' 
Start: Finish ' -
Start: Finish ~ 

. 
J 

- -
Start: Finish J 

Start: Finish j 

Start: Finish .. 
' I 

' . 
Start: Finish -
Start: Finish ~ 

Start: Finish ,I 
Start: Finish . - .-
Start: Finish ' 

I Start:. Finish . 
Start: Finish 
Start: Finish • t 

- -

PERSON 
(INITIALS-) 

ob 

'll 7 

II> '.""\ 

', .
1, 

- -

1 

l 

' 
,I 

I . 
:; 

r 

. . 

Figure,6.:2. ·Calibration Standards Logs 

Facility-W"ule Environmental Documents · Field Sampling Plan Page6-5 



# 

: .:,- .. 

... 
CATEGORY1 CALIBRATION STANDARDS· l:OG 

-

I

I!!PROJECT NAME: DELIVERY ORDERNO: 
I1. 

\>as+- ' . r INCLUSIVE DATES - [I 
i' 

~~H~ 
I

i FOR CALIBRATION INSTRUMENT CALIBRATION :N:ISJ: #. I W: #. .~ PERSON 
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PROJECT NAME: I DELIVERY ORDER NO: 

. 

INCLUSIVE DATES 
FOR CALIBRATION INSTRUMENT CMJIBiMmONr 

I 
NIST# LOJ' # AND PERSON . 
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LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date:/- IJ ~) PIO Borehole Reading: _tv_·ef"" _______________ _ 
Project Name: Camp Ravenna LNAPL: Y _ N _ DNAPL: Y _ N~ Product Depth 

Site Name: _w___.~L=----------------- Purge Style: Peristaltic/ Bladder/ Submersible /Other 
Mid Screen Depth (ft btoc):--1-fV=--VVl ______________ _ 

Pump Intake (ft btoc)_---1-'--"--/V' _______________ _ 

Sampler{s) ____:c/l1_;..:;}j __________________ _ 

Location ID: _____ w"--"--'8',,U/-"..,,_1!'.\,_,_'l,vl"-'--J--"'-'(jO;.._.G ______ _ 

Sample ID : __ --"t.,U--'' "-, ~-=-,,b"-v_"Ar_"V-=-·-·~_cq_;;;..;~~· -&<.,._-_0"-' \.;.:..(0"---'\:___._]_"'_-....;;;(:_ 1A._) __ ~ 

Well Head Condition: Locked: Y µ_ 
QC Sample: Y / fJ Type: n ill 
Parameter(s) Types Collected_· _ _,"nc.......::..V_.')'--------------

Pooled water at head: Y _ N_x Inner Casing Clean: Y.x,N_ 
Exterior Seal Good: Y~ N_ Inner Casing Straight and Clear: Y .zx N_ 

Purge Rate Total 
Depth to Temp.x Sp. Cond. Turbidity DO ORP Time (100-500 Purge 

Water oc pHX 
(mS/cmf (NTUs) (mg/L) (mV) Comments 

mUmin) (L) 

Stabilization Requirements ±5°C ± 0.1 ±3% <10 NTU ±0.3 mg/L ± 10mVor 10% 

i )/ 
(DUP) 

Additional Comments: 

!. ll--
)(. 

t ' . ; O ·J...t u. "J., 

1 CJ. ";).,-, 1 {, J Jol 
1 _ ' {.p tJ· ?."11 1) 
1../. 5' {2A7) :h/J;S-
5 ,'-} ~Z)'3 O't 1),?-75 .~ O·J..o 

( 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match! 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date:_____,_)/-'-)-~_~'-~----- ------ -

Project Name: Camp Ravenna 

Site Name: -=W~p;-b~--------------
Locatlon ID: Wg_b_/hv,.,., 0 d-f) . 
Sample ID: trJi51{;,rviw-OJ.6- oJJfitT·· Gvl 
Well Head Condition: Locked: v;i N_ 

Pooled water at head: Y _ N rtnner Casing Clean: Y ~-

Exterior Seal Good: Y~N- Inner Casing Straight and Clear: YXN-

Purge Rate Total Depth to Temp.x 
Time (100- 500 Purge 

Water oc pHX 
ml/min) (L) 

Stabilization Requirements ±5°C ± 0.1 

1 

1'1 ) .2... 

11../ $ ./ 
J y 4)- r o. -1 
l'1'i1 J "· 'tJ), 
Jy ,;-a I t--81 
l Lf i;'1 ,~~ 

PIO Borehole Reading:_''---------------

LNAPL: Y )l.N _ DNAPL: Y )l N_ Product Depth 

Purge Style: Peristaltic~ubmersible /Other 

. Mid Screen Depth (ft btoc):/l'--i.l'-":W"'~'·_·• ·_, ------------

Pump Intake (ft btoc)--"ft./_· ·~Y'V' __ , --------------
Sampler(s) /?:J /j --+-, ....._.__..___-----r-tJ+---., ----
QC Sample: Y / N Type: 

Parameter(s) Types Collected· __ .::..p_. · ...::~=&5'--".,,_·· -----------

Sp. Cond. Turbidity DO ORP. 
(mS/cm( (NTUs) (mg/L) (mV) 

Comments 

±3% <10 NTU ±0.3 mg/L ± 10mV or 10% 

-r),JL/l ").,3)-
t). JL{tj 1,o~ 
tJ~1Lfi/ 0 ., 1.,t~. 
0, yl-( l;..J 

!l1 'I> 
o. 1t..Jk 
0 ,J"f f, 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match] 

14$""'1' 
(DUP) 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: { " ( 0 'J 7 
Project Name: Camp Ravenna 

Site Name: //,J ~~ G 
Location ID: ~~ ... -V-1/l~-/.,-,-Nl_\i_v_' -U ---,,/L,=_ ----------

Sample ID: btEi bVl'\\,v Oj Ci- of IV }7 ~&vJ 

Well Head Condition: Locked: Y )i_ N_ 

Pooled water at head: Y _ N2_ Inner Casing Clean: Y _6N_ 

Exterlor Seal Good: Y -1; N_ Inner Casing Straight and Clear: Y f N_ 

Time 

' -'7 7 / Q.;,_,i 

Purge Rate Total 
Depth to 

(100- 500 Purge 
Water 

mlfmin} (L} 

Stabilization Requirements 

f'-f,~L 

66 I t.(,i,f ( 

bD Jt/,t!l 
.(,.,0 /LI, •1 .2, 

t:.:;· {.J / t/. L/.1 
/ . /o/, G/) &0 

' 
{(:) }4, l-/1-

6 t) "/,{JJ 
-;4iur;;.. 

'.) bl, J ll t,Jl 
{.;() ~r- /1j ,L ) 

Temp.x 
oc pW 

±5°C ± 0.1 

'3~/q 
f. '-d) 
s'; b9 ~ - tjb 

1)) {;.Jlb 
#1, l/0 r;, 15 
9, L/) bJJb 
'1i 1./).. £,q,; 
q /1'7 (,_ #~ 

C'Jit.,/D t,q-7 

C ,)/ l~17 

PIO Borehole Reading: ....,,/\./____,ffi--"---1 _____________ _ 

LNAPL: Y _Ni:_ DNAPL: Y Nproduct Depth 

Purge Style: Peristaltic~ Submersible /Other 

Mid Screen Depth (ft btoc):~N~. VV\..,~~------------
Pump Intake (ft btoc)_N_JIV'..._· ---------------

Sampler(s) -----',111/----'-'-..,__ ________________ _ 

QC Sample: Y@ Type: 

Parameter( s) Types Collected ·.........:cp_~-=.==---f ..... &=--f+-l _..lf:....:O::..._C..--,/'-=C......,.lj'-1_1. °'-fl=.:..::l ~-""--. __ 

Sp. Cond. Turbidity DO ORP 
(mS/cm)x (NTUs) (mg/L) (mV) 

Comments 

±3% <10 NTU ±0.3 mg/L ± 10mVor 10% 

V;,if5- ~t 1: I '/ 
z?,,)-0: t,,q] 1)) 

;..7 V111 b '6· 
q 3 t.1 o,,. ~ CZ £9,/ 

Cl, -;.,3?{ 'liq {J, /, s- 6t',V 
0 &OJ ) )- 1uf CJ, bcr-. r;·7, 16 

o, J..o)o ~01 o~ 0/ 6q.; 
0, J. 9).. 6 J .,. .t'-,-' 0.60 {<c{1) 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
"", 1Water Level Measurements in these boxes must match! 

(DUP) 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: f J ~~ 11 
Project Name: Camp Ravenna 

Site Name: (I'./}~ G -----''-----~------------
Location ID:vvB G;H"llv-o/S 
Sample ID: I.IV IJ f:. "h\W , o/[~ 0) ID 11 -Gi.,,J 

Well Head Condition: Locked: Y X.N_ 

Pooled water at head: Y _ N_6lnner Casing Clean: Y K.N_ 
Exterior Seal Good: YK_ N_ Inner Casing Straight and Clear: Y .2(N_ 

Time 

l J Ji 
/1).3 
/1)..j 

// }J 
JI Ji' 

1/ l/ J 

Purge Rate Total 
(100- soo Purge 
ml/min) (L) 

Stabilization Requirements 

Depth to 
Water 

Temp.x 
oc 

±5°C ± 0, 1 

PID Borehole Reading: _/V~vV" ______________ _ 

LNAPL: Y _ N __i..DNAPL: Y _ N.1S. Product Depth 

Purge Style: Peristaltic/ !@er/ 
1

Submersible /Other 

Mid Screen Depth (ft btoc):~~--yi""--------------
Pump Intake (ft btoc)_/v'-.--/J_Ji'_1 ______________ _ 

Sampler(s) __ /t_VJ_J_i ______________ _ 

QC Sample: Y / {7-rype: ----_ -_ ----------

Parameter(s) Types Collected· V [) ( 1 f'A~ l ~ f\.vin; C-lt 

Sp. Cond. 
(mS/cmf 

±3% 

Turbidity 
(NTUs) 

<10 NTU 

DO 
(mg/L) 

ORP 
(mV) 

±0.3 mg/L ± 1 OmV or 10% 

Comments 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match! 

(DUP) 

Additional Comments: · 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date:-- +--,.,. _,_(D_· '-'--/ 1 ___________ _ 
Project Name: Camp Ravenna 

Site Name: ( 1,;vBC,.r.r;·t,.~ ··· I~ 

Location ID: v {Ji;,0 

.......l<'-"c----------:.------------
S amp I e ID: 1,v'1(,_, /Y\v1r'·/ ')--.?)/ l Dr1 .. ·6·\/\.I 

Well Head Condition: Locked: YkN_: 

Pooled water at head: Y _ N..L,lnner Casing Clean: Y&~-
Exterior Seal Good: Y2::::;, N_ Inner Casing Straight and Clear: Y fl_ 

Purge Rate Total 
Time (1 oo - 500 Purge 

mUmin) (L) 

Stabilization Requirements 

Depth to 
Water 

Temp.x 
oc 

±5°C· ± 0.1 

PIO Borehole Reading: --"-(\_/__,_(_I/'_··---------------

LNAPL: Y _ N~ DNAPL: Y NLProduct Depth 

Purge Style: Peristaltic 1@1 Submersible /Other 

Mid Screen Depth (ft btoc}:-'-//\_J_./l'-'-.---.. ..... --------------

Pump Intake (ft btoc)_""_.V_.:....i~_,. ----------------

Sampler(s) --'-:..,-,.-'-/ ___________________ _ 

QC Sample: Y ~ Type: 

Parameter(s) Types Collected_· P"'"" .. :...7~,_,;Q ..... ,_,)_i_\:..._· J.,..., -=(·:...::;bf1---i"""""1f.'_."';-""'". :...' '-'~"""'-I."'-------

Sp. Cond. 
(mS/cmf 

±3% 

Turbidity 
(NTUs) 

<10 NTU 

DO 
{mg/L) 

ORP 
(mV) 

±0.3 mg/L ± 10mVor 10% 

Comments 

/ j l~'g' 

(DUPJ 

Additional Comments: 

Ur; -,· (
" / 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match! 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: J--'JD-")1 PID Borehole Reading:------''--. f'/\ ______________ _ 
LNAPL: Y _ N _ DNA~ N_x Product Depth 

Purge Style: Per1staltic /~ j Submersible /Other 
Mid Screen Depth (ft btoc):__._7'-'_IV' _____________ _ 

Pump Intake (ft btoc)_IV-----'V\'°'-'-----------------

Project Name: Camp Ravenna 

Site Name: _\N.>t....:_i.u.<o _______________ _ 

Location ID: w8i~w-t)"J-} 
Sample ID: i,,,J~bYV"Lv ·-0.;)\ - tA \0 \1 ~ G0U 
Well Head Condition: Locked: Y j_ N_ Sampler(s) lJ ---+-___;_;_-'------------------
Pooled water at head: Y _ N-Alnner Casing Clean: Y "J<- N_ 

Exterior Seal Good: Y X. N_ Inner Casing Straight and Clear: Y X. N_ 

QC Sample: Y 1(fj} Type: 

Parameter(s) Types Collected_· /_P_~_B ____________ _ 

Purge Rate Total 
Depth to Temp." Sp. Cond. Turbidity DO ORP Time (100- 500 Purge 

Water oc pH" 
(mS/cm)" (NTUs) (mg/L) (mV) 

Comments 
mUmin) (L) 

Stabilization Requirements ±5°C ± 0.1 ±3% <10 NTU ±0.3 mg/L ± 10mV or 10% 

f3Ji;' )tJ.bq 
/5 ~ 'J.-/0 f. DO /O,bq I {J, ~1:/ 0.1-fe.1 I/. ;;... 

/ ? ? :/- ,;)ocJ :?. oD JO,;... o.ab~ 5. $ 
If''/ t? ;).OD 3. () i) Jo.} 0. 'JJ.z;- -;J,.~J1 
I ft!.5 ,to I fJ. 6 0 I o.i o .. ).bb ~.)l) 
/$~0 ,OD I 011:,q } o.) b 0, J.h 1 J 
If !)3" r:~ 6' /0,, -z 01)..b~ 
/ ytfZ) (), ,q /{J 1 !/.- 3 0,;<6q 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup, Info on bottom line) 

L/C() 
(DUP) 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: __ l _1_~_i_ 1_1_1 _________________ _ 

Project Name: -Camp Ravenna 

Site Name: Lo.<JD t.. 1i-, ( , _J 
Location ID: LL. 3 N, v--l '2A lb 
Sample ID: L L 3 N-,W ~ '14-b - .{!) 1 11 11 = G ,,,,..,1 

Well Head Condition: Locked: Y / N_ 

Pooled water at head: Y N /inner Casing Clean: Y / N_ 

Exterior Seal Good: Y h_ Inner Casing Straight and Clear: Y / N_ 

Purge Rate Total 
Depth to Temp. X 

Time (100- 500 Purge 
Water oc pHX 

mUmin) (L) 

Stabilization Requirements ±5°C ± 0.1 

°1·52- 2 2i ' 1 
rt) • 1Q '2.,:;,, £.$ q "1 ') G '(., 

J.) 

fo ·, '.S '2.- 3,Sb q, ~l C '1--{) 

M 10 r}._ .,_ C /"'' 
, '~·;; q.ss ( 'l "<. .-,. J 

/IJ '. '2,5 9''' . ,$ 
/ L,. "L) . Sh q. ,.'J 0 

(;, _ 1t ·L .<:;..... . i "") d ,, 0 b 

/Q 30 7 '2 ). s ts ~-G4. ' ., f ' . r:£, .. ?.., 
~;:, (:. (? _, ! · ;, ~;.{; 1' .qo t 0 ·' } {) J.-:;i 

,, 
·'I' ' () j .~. '·· ti . -· 

IO 10 ct 
f t5 '2 -~ s 0 • Q C, °f Ol Ci .o ·\ 

10 '.~<l-0 n o. o, 
' ' ,: i 

rJ vV\ PIO Borehole Reading:--------------~----
LNAPL: Y _ NX DNAPL: Y _ NJ' Product Depth N) ~ ~--~ 
Purge Style: Peristaltic {Bladder))Submersible /Other 
Mid Screen Depth (ft bt~;-):~~---··_v""'-_1:...!\t_'\ _____________ _ 

,t ~ t,'\/ ) 
Pump Intake (ft btoc), ___ --'-'N'-· _11 ·_, ---------------

Sampler(s) --~':: S, 
,e··""'?'s, 

QC Sample: Y l(N) Type: 
.,,._,"'> 

Parameter(s) Types Collected_· _ p_c._ei ________ ,--____ _ 

Sp. Cond. Turbidity DO ORP 
(mS/cm)x (NTUs) (mg/L) (mV) Comments 

±3% <10 NTU ±0.3 mg/L ± 10rnVor 10% 

J 
I 

--3~ 6 OE ) ('\ ()$ 
,, 

06 \1.· 
J .,, 

.(J At;. L () q6 C ~). 
_;,_ a, .q . ' .. ) • ,, 

o.as 'L (:) ,77 4·- fj i -0 3., i) 
n 
~_J I 15 1 /,05 ,:':"fr b-O ~~ ;:o i •;> 
0 , , ·;--;,:_ 0,1-1 .::.1 , -q '3 ~ ·"? 

~ 

t 0,35 .l;?' 0 ,0 "j ~l .J "· r r) ' 
n . ).'p} CJ • '.7 J 1,'"2-0 - / 0 1, t 

0 
,, .. 

l j / 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match! 

(DUP) 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

\ -\\-\-'! Date:~~-~-+------ -----------
Project Name: Camp Ravenna 

Site Name: LL---=><.....L------,----,------~----------
Location ID: L,L3 (\:.'J'.)"0-~\'({6':,w 
Sample ID: LDv,i\"". o,.\.\L\- D \\\ \j-C:,w 

Well Head Condition: Locked: Y~N-

Pooled water at head: Y _ N.l, Inner Casing Clean: Y::l N_ . 
Exterior Seal Good: Y-:b N_ Inner Casing Straight and Clear: Y2._ N_ 

Purge Rate Total 
Depth to Temp.x 

Time (100 - 500 Purge 
Water oc pHX 

ml/min) (L) 

Stabilization Requirements ±5°c ± 0.1 

{ t;, 016 

0 -;>).. Jr.;;..r q,1z 
D°l}1 :J'. J,c:, j).)..~ I D~13 
0 9'1J-. l :-0 " r 5, )-J., J 0, ;-.O 

D 9 Y1 I :;-Q /f.},J.. I 0:1,0 

D II} 5" J-._ f ::;tJ / 'i,J.. l ID,J.. 

O°l S- / ',V !',, J.-1 J '-s 1 
D) O()""J- 150 ) S'. }-} J 0, ,() 

._ " I '{'(\ 
PID Borehole Reading: ___ .,_1_ v ___________ _ 

----. LNAPL: Y _ NX DNAPL: Y _ N)( Product Depth 

Purge Style: Peristaltic /@@Submersible /Other 

Mid Screen Depth (ft btoc):___./V'---.4....fle:=-----~----------

Pump Intake (ft btoc)_,/\/'---..,_VV)"--'----------------

Sampler(s) __;_tr}__._.,_,,l}=--------------------
QC Sample: V N Type: J)...,,...,.l&"""i>-+1---...uQ ........ 0:~/....,U,.,,,G'---------
Parameter(s) Types Collected_· _P._'(,-=-=-]?----~--------

Sp. Cond. Turbidity DO ORP 
(mS/cm)x (NTUs) (mg/L) (mV) Comments 

±3% <10 NTU ±0.3 mg/L ± 10mVor 10% 

l «-; )., 3 
-,.. ,5 J 5")) 

?i. ly })-71 
?,..] b l 51.3 
~1:LO , -~. 
-;;,__ )- /':;-q, 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line} 
1Water Level Measurements in these boxes must match! 

(DUP) 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: ' .., ) )~ 11 
ProjectName: Camp Ravenna 

Site Name: :-t't::r fw G 
Location ID: LU, uaz..e;i. rWb /'nW- 01-b 
Sample ID: fwtzrvw.;-O.J-.~~011111-&w 
Well Head Condition: Locked: Yi:,,_ N_ 

Pooled water at head: Y _ N~ Inner Casing Clean: Y~N_ 

Exterior Seal Good: Yb N-*' Inner Casing Straight and Clear: Y ~N-

Purge Rate Total 
Depth to Temp.x Time (100 - 500 Purge 

Water oc pHX 
ml/min) (L) 

Stabilization Requirements ±5°C ± 0.1 

I ).-0 .,., Jib. 1q 
/):)_() 'If)} rU Jj{,, L/ OJ,ot{ b,q, 
~) ~.?c> /IL, 20 0LJ..1 .q). 

Jh 'J 0 µ..:Q.. 6't j{,' l 6J l~~ c; .~ I 
I)-. TS- ~db ni. JJJ ~ \ 5-1 b, ~ t, 
)~ ~80 I t.1 '6 - 0) ,S4 ~,qo 
) ~r; 'i(tJ J/t. b-O 1,6<l b,qo 
IJ--SD ~ // . ')o t7J, 6 g 6.t}D 
])-~ J/i ,.2, I> eJJ.7L (,gq 
l.9VO JI t.;.. r; '1,"13 6~ zi 
})Oz( /l l.J-.l ~\1~ 6,i~ 

PID Borehole Reading: _----.!.j\/_~ ____________ _ 
LNAPL: Y _ N )coNAPL: Y _ N_.):'.Product Depth -
Purge Style: Peristaltic/ Bladder/ Submersible /other 
Mid Screen Depth (ft btoc): . ...!./L/=--.,c./_Y\ ____________ _ 

Pump Intake (ft btoc)_/V_...,..fY\,;___ _____________ _ 

Sampler(s) ---L/1};_;,_L_..,L}J-=----------------
QC Sample: Y@ Type: 

Sp. Cond. Turbidity DO ORP 
(mS/cmf (NTUs) (mg/L) (mV) Comments 

±3% <10 NTU ±0.3 mg/L ± 10mV or 10% 

{}, 1o'3 
0.11 l. 

o,,3q 11 
,14] /11 

7).,Yd") ) . 0 
0.7w s-h;7 r.o -.5...,t.. 
o. 7tj y1.1o 2,c;,1 -f5,g 
0. 7'-1 :?-7~1 :?. . l/Lj -/j. 1 
0,150 ). ig.~ 'J...o 1 -/4.5" 

0,1511 1., t 1,qt& -1 b, d"'-
Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 

1
Water Level Measurements in these boxes must match! 

(DUP) 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date:_/_-..:.....) J_.,_} 1 _____ ---'-·'f_/ _________ _ 

Project Name: Camp Ravenna 

Site Name: fw ~ 
Location ID: V-W--'--b-11'\=\l\t-~ -0 7'_1--___________ _ 

Sample ID; f wG~w -Dit-J--D\lPl1 ~fuvJ 
Well Head Condition: Locked: Y :X N_ 

Pooled water at head: Y _ N X. Inner Casing Clean: Y X N_ 

Exterior Seal Good: Y 25.. N_ Inner Casing Straight and Clear: Y .::J.. N_ 

Purge Rate Total 
Depth to Temp.x 

Time (100-500 Purge 
Water oc pW 

ml/min} (L} 

Stabilization Requirements ±5°C ± 0.1 

l}/P ;C. ).~ q,-17 6~go 
I /) 11 a 

- ,. . I /t. ;q '1, -J 5 {,. tft 
1 ]...{) ~ 

,,p :~~} it.).} 1. ti'-/ {,~ ,~-.t-'\,. 

.... ,.,.}: ~ 

11;..r j.S~",7 
.,, ,: lb. Lo °J,'61 b,31 

, 3 ro j 
~ I~- ;hJ OJ- b, '!~ 

;;, .. , 

IL.J-v 1}3S- ' ~ JO, l/~ t>,51 
J 1 l./0 '3 t c:~ U , , l/,.1..J Io_ ~11.. (,'DJ 
l]t.JS- "3> ,: - ·-' J~. J-.0 Iv ,t./ J... £,fr/ 

PIO Borehole Reading: _N __ fV' ______________ _ 

-LNAPL: Y _ N ';i_ DNAPL: Y _ N X Product Depth 

Purge Style: Peristaltic ~ubmersible /Other 
Mid Screen Depth (ft btoc): __ ;V_tv' ____________ _ 

Pump Intake (ft btoc)__,_--"--rv''-----------------

Sampler(s) __ nJ__:}):__ ________________ _ 
QC Sample: Y 1& Type: 

C .J ":? \ 
Parameter(s) Types Collected_· ---'----::::.e._""·--''-----------

-
Sp. Cond. Turbidity DO ORP 
(mS/cm)x (NTUs) (mg/L) (mV) 

Comments 

± 3% <10 NTU ±0.3 mg/L ± 10mVor10% 

?JI,.., '-I -/1,J 
t?:), 1 ~ '-"[)' - If. s-
o,-J$--J 11 !r -11-1 
()~ 75) 1.1.l... -1q) 7 
~ 7> ',?- ,. "17 -) . 
()_ '1 >4 • 0 -:J..:i.. ~ 
o. 7f /, l)J -;;i.1. ~ J 
o-7':tJ /; (50 - J.2.. D 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match! 

Additional Comments: 



1 / 1, / 17 
LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date:------------- ----- ----
Project Name: Camp Ravenna 

Site Name: 

Location ID: t= "'1 
f.e> M w · 0 1 ~ 

Sample JD: f vJ b i-11 ;n - 0\\ q ~· CH t t It - G- W 

Well Head Condition: Locked: Y J N_ 

Pooled water at head: Y _ N~nner Casing Clean: Y / N_ 

Exterior Seal Good: Y ./ N_ Inner Casing Straight and Clear: Y J N_ 

Purge Rate Total 
Depth to Temp.x 

Time (100-500 Purge 
Water oc pHX 

mUmin) (L) 

Stabilization Requirements ±5°C ± 0.1 

J 1 ''4'0 111.0 
n_ \ {) / I b . °) ti'. lb l."i"O 

l'l ' 's \ S,rf} i'\O.· { \V~-~., lll.D q 3f -, 31 
I 'L ·· co ,3 Ill 0 °' ') b 7 .':>1 
.\, 'l ·. 'l :, 

..,) 

(J ...,,.. .,-
') . \~:} I / I Q • Q I\, 'l, b ;/ I 'Yb 

rt ,·~o \ i-r t) C\,'L.-1_ I.) s 
IL '. :!,C ! \ l· 'O (,j . ·10 7, >3 
!L, tO I 

i[ (/ 1 ; ·7 . 0 ~- q J t. > l. 

Qi ('~ 3 ., ' 

PIO Borehole Reading: ___ _..;_tJ_ v,_./'_t ________ ,.....,.... ___ _ 
LNAPL: Y _ N }( DNAPL: Y _ N_L: Product Depth f;J .{ LJ... 
Purge Style: Peristaltic (BlcfddeU)Submersible /Other 

Mid Screen Depth (ft bt~cf:·_····_---_- _-----------------

Pump Intake (ft btoc) ____ ..:_~_1t_t'i.-="\ ____________ _ 
;" 

Sampler(s) ______ .4;,..."'"'\:.':t;.,.1 ---------------

QC Sample: Y / iK(}ype: 

Parameter(s) Ty;~·: Collected_· ---'9J::::··'....:.!::0.=l:.::::,+~"n1~~~~7t:~~r-'.:f-~'ri 

Sp. Cond. Turbidity DO ORP 
(mS/cm)x (NTUs) (mg/L) (mV) Comments 

±3% <10 NTU ±0.3 mg/L ± 10mVor 10% 

O, >'lS l. "3 ' ( b fl b ;j,j• ~" 'ji ) OC' f..,r {':,, ... , 

o,S·1t, s 1, -~-;. ~ 3. - 81-. 0 

· o.·S S'2... I -7 o 'l' ., ~ ~ ~ .4-3 - S7 0 

Cl,SS I f 2 2.. tJ} ~ _, S .'ib _q0.-6 

O.S,4li t () .. ., 
• 0 , s. ,o -9'2. .7 

Qi (j.LJ1· e., 4. Q , ('.> ~ctb,5 
0.Vt1· q, 17 Cf. 14, - C\1.s 

t.1. i "l 4 ·,4 
• I .: 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match! 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: __ J-----=--/..:_j._,.. .:_/ I ____________ _ 
Project Name: Camp Ravenna 

Site Name: --=Nc......:....!A-.Ll:::...cA_,_ _____________ _ 

Location ID: IVTAAw -/i;.J"J 
Sample ID: l\i'fBi'h""-1)....0- Ol lJJ1~(,t,J 
Well Head Condition: Locked: YX N_ 

Pooled water at head: Y _ N ~ Inner Casing Clean: Y6., N_ 

Purge Rate Total 
Depth to Temp.x 

Time (100 - 500 Purge Water oc pW 
mUmin) (L) 

Stabilization Requirements ±5°C ± 0.1 

30.Ll} 
J l/,i.,/I; /IJ.11 

J-"07Y> ~ C 
J - •. _:;;:, 1 t.f.t.A~- I 0, 71 

HJ6·~- 1 .P)(i 
,8'~ _w.f ..,_i 5 ~l( l,J Jo, i l 

IOJ6 ;;nr, l ,/ 'lf. t,J ! ID. (; o 7 d'7 
~,ll( -~ ' t .,,i.'' ll,i ,_ • '..I 

A J'b ~3 f) -·t:i 1.r,:,· J'1.v} l Oi I 7,11 l 

IJ·:;..o v:}r:x~ fl r' 
-_ ~ v• 3i.{ .. vJ1-. UJ.,g~ .7./ . 

'l)O'} ~~~ ~ t\ 11 ID, ~{),,. 7 .. w -......,, 
.__~&~~, ... ~,..~ 

·~- --...>.,,,, ... .,..,.,., ... ...,., __ 

.............. ..,...::.. ... -.-. .......... 
....... .... _~---... .. --........ .. , 

-.,..,.,~ .... 

PID Borehole Reading: /\/VV""w ~~---------------
L NAP L: Y _ N }.. DNAPL: Y _ Nproduct Depth 

Purge Style: Peristaltic/ Bladder/ Submersible /Other ---~ 
Mid Screen Depth (ft btoc):-:-/Vl~fV\: _____________ _ 

Pump Intake (ft btoc) _ _,,Mc...::.....:c'l/ri__,___1 --------------

Sampler(s) ~I} ----------._.-_.-=-=~=-:-----------
QC Sample: Y ,tJ Type: -- - ---

Sp. Cond. Turbidity 
(mS/cm)x (NTUs) 

±3% <10 NTU 

....___~- .. 

DO 
(mg/L) 

±0.3 mg/L 

ORP 
(mV) 

± 10mVor 10% 

Comments 

Final Parameter Readings Listed Below to be recorded for repo~rposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes m~matchl 

(DUP) 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: J-) )._ ~ >1 PIO Borehole Reading:_...__...-------------~--

Project Narr-"· Camp Ravenna LNAPL: Y _ N k DNAPL: Y _ NProduct Depth 

Site Name: Purge Style: Peristalti~ Submersible /Other 

Location ID: t:...l.:t..;,,i;.y-(2'9 Mid Screen Depth (ft btoc):--+/V_·_/11\ ____________ _ 

Sample ID: LL1Thw-01~-"'01 lrl1-~vJ 'Pump Intake (ft btoc) __ ·.· J/\/ __ tv\ ____ ~· _· ________ _ 
Sampler(s) __ /_·/j,J--'--_}J, _______________ _ 

-
Well .Head Condition: Locked: YAN_ 

Pooled water athead: Y _ Nl( lnn.~r Casing Clean: Y)(~_ QC Sample: Y Ff/Type: 

Exterior Seal Good: Y _2(N_ lnn~f Casing Straight and Clear: Y~N- Parameter(s) Types Collected-:· ll...l<lo.~-+-"-..:....:::i..~µ.___:~--1-_.,_=--=~-,---,-=-I-':.;:....-~~ J 
, ,. . 

a . 

Time 
Purge .. Rate 

(100 ..i500 

ml/min),, 

Total 
Purge 

(L) 

Depth to 
''It•·' 

Water 
Temp.X 

oc 
Sp. Cond. 
(mS/cm)x 

Turbidity 
(NTUs) 

DO 
(mg/L) 

ORP 
·. (mV) 

Comments 

-cf 
Stabilization{Requirements 

.J°) ' ' . 

(DUP] 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUAUTY MEASUREMENT FORfvi 

Date: ____ ,_1· _ ,_···_:__\ -----------------~ 
PID Borehole Reading: t,,l \\(\ 

Project Name: Camp Ravenna 

Site Name: 
Location ID:_...-_· _L_L_ -_._v_,,_,-·_' _- _"L_"l_. _,, ___ . --------~----

LNAPL: Y _ N _/ DNAPL: Y _ N ,,./)Sroduct Depth 

Purge Style: Peristaltic t"Bi°add~~ubrr,iersible /Other 
Mid Screen Depth (ft bt~c): __ · ·_" _t._.·._; _,.,..:,;_, ·.;.;.t .... t ""' .. ..a.::'-~"""I-='~--~·.,-·.,_,(_·-'\,-----------

' Sample ID:_L_-_1 __ .. _1 ._. _- _M_ .. _'-~_, _·_·1._ .. ~_i ·_t_., .. _ ... _0_ 1. _,_~r_ ... _,,_ ... -_! _ ._.,;:;..b ...;;.L_1....'_,,.. ___ _ Pump Intake (ft btoc) ,);\.ltuJ,J } rt 

Well Head Condition: Locked/- N_ / Sampler(s) J' .5 - / r-·· H , 

Pooled water at head: Y _ N / Inner Casing Clean: Y j N_ ; 
,.. ./ 

Exterior Seal Good: Y .j N_ Inner Casing Straight and Clear: Y J N_ 

QC Sample: y~1 Type: 

Parameter(s) T;~ Collected·_ .ll.[~D:..::L~~:.:...::=:;....+..;..:...:!.:..!..~...µ.~::::...,:::_....:!;;,..1.J:-4,::,.:..;;=:..:;,· 

Purge Rate Total Depth to Temp.x Sp. Cond. Turbidity DO ORP 
Time (100-500 Purge 

Water oc pH" 
(mS/cm)" (NTUs) (mg/L) (mV) 

ml/min) (L} 

Stabilization Requirements ±5°C ± 0.1 ±3% <10 NTU ±0.3 rng/L ± 1DmV or 10% 

·oi '·LO 

i ~..{l ----~ 

(DUP) 

Additional Comments: 

,·G 1 

'2 .... 1 
,::_,)' ~ ~' 

:::, .r:,"-) 

. I t , ., '. > 

•.,) . ) 
\j ·, \) \) 

; ' ,-·, ' : ~ ;,; , c;, _,.· 

! . 

:,:;; h : 

c, .-,) s ·c .. 

.:J . 

) . 

····1 (' ... \ .. ,1 
I . \ 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match! 

Comments 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: __ 1_/ _,_ .... _i..._, _J _i_l--=-------------------

Project Name: Camp Ravenna 

Site Name: \j1 (- · ---,C--------------------
L o cation 10:<v,1G- .,,·., \ .j ·- !) 

Sample ID:_I _\ ;_t.i ______ ..__ ___ ._L_~--------

Well Head Condition: Locked: Y _ N_ 

Pooled water at head: Y _ N_::__ Inner Casing Clean: Y _ N_ / 
/ / 

Exterior Seal Good: Y ...::._ N_ Inner Casing Straight and Clear: Y :.:_ N_ 

Time 

/o - o::) 

Purge Rate 
(100-500 
mUmin) 

Total 
Purge 

{L} 

Stabilization Requirements 

Depth to 
Water 

"\ '} .. -,') 
'.) ' .;,~, ./ 

(:, n r 
'l} ~ J .. b 

Temp.x 
oc 

±5°C 

...... : 

-} ,h 

± 0.1 

.. , 

.. / 

PID Borehole Reading: ___ \._.-·\.:...\ ...:\/--'\:_\ _, ----------~----

LNAPL: Y _ N >6. DNAPL: Y _ N '/; Product Depth '") ,)' t::!~" 
Purge Style: Peristaltic 1(8.}adtfor) Submersible /Other 

Mid Screen Depth (ft btoc): ___ -;_· _ .. --------------
Pump Intake (ft btoc) _____ ~_- _-~_-~,,._~ ______________ _ 

Sampler(s) \ ~;; ------!----'"'-------------------
QC Sample: Y / ~:-"'"Type: 

·---~,,_,,,/ 

Parameter( s) Types Collected_· ....l...!,=~_::::~::.::.i.::4.----1-,,..=R~....-~~=~#~ 

Sp. Cond. 
(mS/cmf 

±3% 

Turbidity 
(NTUs) 

<10 NTU 

·, (') 

DO 
(mg/L) 

±0.3 mg/L ± 1 OmV or 10% 

Comments 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match! 

(DUP) 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: _ _ i_, _l _t_·:._'- _i_( _i ~~7_· -----------~- ----

Project Name:---=='-""".:..=:.:.=:..:..:...:..:=---------------
Site Name: 

Location ID: _____ ----'--~--------------

Sample 10:----'---------"-----~-------

Well Head Condition: Locked: Y _ N_ 

Pooled water at head: Y _ N ;< Inner Casing Clean: Y / N_ 

Exterior Seal Good: y :./ N_ Inner Casing Straight and Clear: Y / N_ 

Purge Rate Total Depth to Temp.x 
Time (100- 500 Purge 

Water oc pHX 
ml/min) (L} 

Stabilization Requirements ±5°C ± 0. 1 

Jo -. -;sc~ ! 1 8 ,JO 

11 1 r.y\ 
PIO Borehole Reading: ____ v~-'v----------~----
LNAPL: Y _ N ./ DNAPL~]' _ N /, Product Depth ~ 
Purge Style: Peristaltic/ (~:i~ctd~ Suqmersible /Other 
Mid Screen Depth (ft btoc):_ ...... _ ... _ ...... _ ... ----"-J\J=-'t_V-'\· ___________ _ 

Pump Intake (ft btoc) ,._; VV\.. 
Sampler(s) ,. 1 . ) __......:;. ____________________ _ 
QC Sample: Y @ype: 
Parameter(s) Types Collected_· _5.,_,,/......,.L-=---Ps:· ::;__' _...J-__________ _ 

Sp. Cond. Turbidity DO ORP 
(mS/cm)x (NTUs) (mg/L) (mV) 

Comments 

±3% <10 NTU ±0.3 mg/L ± 10mVor 10% 

Final Parameter Readings Listed Below to be recorded for reporting purposes. {Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match! 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: -~l"-r .. ...!..../--"'J'--i<f.__ .. _.+-:I"-· ----- ------- PIO Borehole Reading: --------------------
LNAPL: Y _NA_ DNAPL: Y _ N_2:.; Product Depth 

Purge Style: Peristaltic/ Bladder/ Submersible /Other 

f~. f· /1-Project Name: Camp Ravenna 
/'":I I 

Site Name: ,kf/!Y'.J1. /'ly-5 J.-:,1 

Mid Screen Depth {ft btoc): _________________ _ 

Pump Intake (ft btoc) ___________ ~--------

Well Head Condition: Locked: Y '-/ N_ 
f\ '· ' 't p J I I • I 

Sampler(s) Q \V~t\ .• , 1 ;.£...., ("t·h··:>\F-1, -----'"''---'--_..;:;,.= -~.,...::,.-_;_f-.>'"""-'::....:..--=----------

Pooled water at head: Y _ N?'..:. Inner Casing Clean: Y >·N_ 

Exterior Seal Good: Y >< N_ Inner Casing Straight and Clear: Y 6 N_ 

QC Sample: Y / N Type: 

Parameter(s) Types Collected·~_.f-'{"--,..·...::i:c..) ______________ _ 

Purge Rate Total 
Depth to Temp.x Sp. Cond. Turbidity DO ORP Time (100-500 Purge 

Water oc pW 
(mS/cm)x (NTUs) (mg/b.) (mV) Comments 

mUmin) (L) v; , ~ 
Stabilization Requirements ±5°C ± 0.1 ±3% <10 NTU ±0.3 mg/L ± 10mVor 10% 

l { *'ti.,t .Q 
! V / l· l •· 

\1 ,~/' 
Ii \)) 

Additional Comments: 

·~1., t\ Ll ~--·· \,. . i 

n O !;21 r, ' \_c: , - · , I t, • .. U.C ._.,/-.. , -.\ .. ()- t,,; ! -'"J. ,,/ ( :-· _.. t7-1 L, 
! \ ~i ~. • '!....f ' ' ! r ) f •-+- ~ . ' . - ~ • t T •• ) 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 



l 
LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: __ ___._~l_,\'-.'?_.,,·+/_/_·· .... • __________________ _ 

Project Name:; Camp Ravenna 
. 7 

Site Name: f-'. v., ·. j\ i:, ., ,. , ~ , ·. "~ ·,, 
"- -. (: 

Location I oVr.L t\.'\ v;_) L., 1 2 
t . ., - . _ .. r ·-~ 

Sample ID: __ ...:_\,""-"'t-.,,_~ \Lu' _,_" \.:.....,e• ·:..,\_..:'-c../.,_f'"-"'::::...., _·-_·· ---"'L"-', ;1'-"-i-"?,.., _.l_-""'.._, _ ,_,~.,.,\..::....'-J -----'t:( -> '1 < :!:... . . - ,- ! . 

~~) 
Well Head Condition: Locked: y\ N_ 

,,,,-, .. 4 

Pooled water at head: Y _ N:{_ Inner Casing Clean: y/. N \~>·..; 
;- -~ . ~ f ' l 

Exterior Seal Good: Y /.-. N_ Inner Casing Straight and Clear: vp_ N_ 

Purge Rate Total 
Time. (100 - 500 Purge 

ml/min) (L) 

Stabilization Requirements 

113~ 

I' I 1,,,l/ i ! •J 

r· ! d / 

1
· ( \ t Li 

\, .. ' 
' ~1 ···7 l ~ ; 

i1/ ,.:;., \.l 

7 ( 1 
~ -.. , 

Depth to Temp.x 
Water oc pHX 

±5°C ± 0.1 

PIO Borehole Re~ding: ---····- r./ \V\ 
LNAPL Y _ N l·DNA~; .. .. ~ N j. Product Depth 

Purge Style: Peristaltiq1 Bladdeh/ Submersible /Other 
Mid Screen Depth (ft bt~;)·:·_----_ . .__ .... _.J_.;..i-...r_'_VV_'l _____________ _ 

Pump Intake (ft btoc) _______ I\._" ~t'-_r'i_, -------------
tf.l ~ ~ \ ... _~ \ ., 

Sampler(s) _ .. __ \,;).._-_\_N_1 
_·,·'-_' {_\_.:.t=,A~--------------------

QC Sample: Y / ~, ' Type: 
~..., f ' · ·L._ . ,· 

Parameter(s) Types Collected_·_\._) _..,(~\.-.)~--,,..' _______________ _ 

Sp. Cond. Turbidity DO ORP 
(mS/cmf (NTUs) (mg/L} (mV) Comments 

±3% <10 NTU ±0.3 mg/L ± 10mVor 10% 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measure~ents in these boxes must match! 

(DUP) 

Additional Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: ---'-f; '-/._./""5~/,_-:1_-i_l-_- __________________ _ 

Project Name: Camp Ravenna 
• -j' !'ri, , \ .,., ,'\. ~ ~"'1 . ~·-"' _ if ..-,. f... ~ I j --

S 1te Name: ,,.,__t\,...,..:, ·_A.... v-r-1,:;,!-·1., t -"',,,.-~("1,.:;c1.::,.1_/ {._,,; 

Location ID: /ZG-L.-. y"'vH.-,, --C:J~.,-
Sample ID: r'.2..CU.- ,YI I,,; M niS-- (.;; l/3l l -(); .v 

,.,.,,/ 
Well Head Condition: Locked: y'-f. N_ 

Pooled water at head: Y _ N ~-t.1nner Casing Clean: Y i· N_ 
. ' 

Exterior Seal Good: Y )( N_ Inner Casing Straight and Clear: Y l'- N_ 

Purge Rate Total 
Depth to Temp.x 

Time (100 -500 Purge 
Water oc pHX 

mL/mln) (L) 

Stabilization Requirements ±5°C ± 0.1 

~··•'~···'"'~ ,,,,~,.-

PIO Borehole Reading:---------------------

LNAPL: Y N X DNAPL: Y _ N 'i- Product Depth 

Purge Style: Peristaltic/ ~ladd~r /Submersible/Other 
-~-, ........ -· · 

Mid Screen Depth (ft btoc): _________________ _ 

Pump Intake (ft btoc) ___________________ _ 
' ' ~ _J , y 

Sampler(s) ,_;.) '•. ,) ,2,.., {, .. : K. (,,)v'J 1::..£... 
__..::.•;.;..·~-----------------------

QC Sample: Y / N Type: 

Parameter{s) Types Collected-· __ f_)G_,.,_,f_-; _____________ _ 

Sp. Cond. Turbidity DO ORP 
(mS/cmf (NTUs) {mg/L) (mV) Comments 

±3% <10 NTU ±0.3 mg/L ± 10mVor 10% 

c), Ji 

c. 7-·J 
0 . I ,., i. 

, 'V .. J 

'¢1~· '5" }. ~-.,-

',') {_' 
...... :.--

(DUP) 

Additional Comments: 

;_ ~ { . 
~ ),,,_ t 

. 
D \ 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line} 
1Water Level Measurements in these boxes must match! 



-·" l 7'\ . / -i. 
LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: 1 __,, I 1 

Project Name:~C~a~m'""p~R=a~ve=n=n~a'----------------
Site Name: • \::'..c (v'\ ~:ic· \:'._\\ (h.A".r··, ... ,1 

K (,. ·. -- . ·) i 
Location ID:_.,..-'_'.;;.:'·'""'·'"''""l ... ,__,_n,__" .:..>' ..,_., _-·_.,r.,.,X""' •. '-> _-,._1 -----------

Sample ID : _ __,_~....;Q:,..:k..:::;...:..'N.:...:.\\,v=· ~;_. _-__.oc .... · ..... ft_.__{ ~- -"-D-'-'\ \'-"'~'-\'-]./-----'c~'c-"'"--='-··;_) ____ _ 
. \ 

Well Head Condition: Locked: Y~ N_ 
, ___ .,) 

Pooled water at head: Y _ Ni, Inner Casing Clean: Y.l:_ N_ 

Exterior Seal Good: Y'/.... N_ Inner Casing Straight and Clear: -Y,. N_ 
/ 

' Purge Rate Total 
Depth to Temp.x 

Time (100-500 Purge 
Water oc pHX 

ml/min) (L) 

Stabilization Requirements 

j" 

I 

,., J- --r·u ,'} '"'-. iv 

±5°C ± 0.1 

PID Borehole Reading:-------------------
LNAPL: Y _ N~ DNAPL: Y _ N"".L_ Product Depth 

Purge Style: Peristaltic /)31add~i- / Submersible /other 
Mid Screen Depth (ft btbc}:·--.;...--··_· .... _'.:' ___ tJ_fV\ ___________ _ 
Pump Intake (ft~_toc) (St:, ' -~ fY\ 

.. ~.1.,.\.,,? \/ ,, . I' ·· 
Sampler(s) ·~~-- "'·- ~(V"h. L..:.-

QC Sample: Y k_'N) Type: 
~-l. c .. ,. 

Parameter(s) Types Collected_· _ __,-.... ,·,'-""'.A~--·-) -------------

Sp. Cond. Turbidity 
(mS/cm)x (NTUs) 

±3% <10 NTU 

r-·.,J 
""V I _)6, 

DO 
(mg/L) 

±0.3 mg/L 

,- '} r ,/·_· fi··_, .,.." \ . . , ~ , 

,-. 
\....! ,~, j ! 

ORP 
(mV) Comments 

± 10mV or 10% 

j?'E 
I I ' ·" - 1 l..l 

' I . .., ---··/v;.() T 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1
Water Level Measurements in these boxes must match! 



(DUP) 

LOW FLOW WELL PURGJNG AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: __ __,_
1

,.,----' .. /_
1 ,:)_-/_,_1 _ _________ ~ 

Project Name: Camp Ravenna 

Site Name: KO 1"\'\S(";t,,/1 U(l Joa14 
I It? r''.', l . .·,,, Cl 

Location D: >, ... ex L- mw-lt · -, 
Sample ID: K.,,OL .. v:ol;\ 1-0:-; 0 , - CYr31 "9- -L),-i.,v 

:.I 

Well Head Condition: Locked: YK N_ 

PIO Borehole Reading:------------------
LNAPL: Y _ N _l;'DNAPL: Y _ N.25 Product Depth 

Purge Style: Peristaltic / 6Jiitcle?! Submersible /Other 
Mid Screen Depth (ft btoc): __________________ _ 

. Pump Intake (ft btoc) ___________________ _ 

. /): ~. ,. 
Sampler(s) 'i J vVe-ci 1f .C 

Pooled water at l1ead: Y _ N',( Inner Casing _Clean: Y ~ N_ QC Sample: Y 11SO Type: Pc ·la-,, 
Exterior Seal Good: Y~ N_ Inner Casing Straight and Clear: Y;t:::. N_ Parameter(s) Types Collected_· -----'-' ---"·--=-2>=------------

Time 
Purge Rate Total 

Depth to 
(100- 500 Purge 

Water 
ml/min) (L) 

Temp.x Sp. Cond. oc pHX 
(mS/cmt 

Turbidity 
(NTUs) 

DO 
(mg/L) 

ORP 
(mV) -

Stabilization Requirements ±5°C ± 0.1 ±3% <10 NTU ±0.3 mg/L ± 1 OmV or 10% 

\lO 

l l t 

\\O 

fV\V\ 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on_ bottom line) 
1Water Level Measurements in these boxes must match! 

Comments 

Additional Comments: 



. 

LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: \ - \ ·:.~ --\3 
Project Name: . Camp Ravenna 

Site Name: Q O v'\\,S,t{ f O Q -
Location ID: . \ (: CyL ('.V·1 \ <" -C(:~,°[ 
Sample ID: k() L vv,1.1...) - DCP(,-- 0\ \3 \-\' 6\,\j 

Well Head Condition: Locked: Y Y._ N_ 

Pooled water at head: Y _ NL{_ Inner Casing Clean: Yk'._ N_ 

Exterior Seal Good: Y ){ N_ Inner Casing Straight and Clear: YA N_ 

Purge Rate Total 
Depth to Temp.x 

Time {100- 500 Purge Water oc pHX 
ml/min) (L} 

Stabilization Requirements ±5°C ± 0.1 

_tJ lflJ\ 
) -~ c.,CD _.,I ,• ' I 3 t / IA-t ,.~ 1 "'. ,.7 C . ,:') /' 

l C)lt) ! j ''? ' ~,} [_,- I t .--

5{ D t•J\ t:._ l {r 2u 

PID Borehole Reading: __ -_- _-·-_--_-__._f"""'t _/ _t_t _/ ·_l ______ -,-,-,--,----
•. f , i· ·'' }, 

LNAPL: Y _ N _jDNAPL: Y-:- N,KProduct Depth ,.--. -- ,Vii !i·t 

Purge Style: Peristalti~-$'ubmersible /Other 
'"-,---------·-·-'t•"l ,_ "). -.~: /<;,_: .'\ 

Mid Screen Depth (ft btoc): __ ----,;..r -_-, •. ,._, -""'-i -'-------------
Pump Intake (ft btoc) _____ ~_'.1---_J _____________ -.--

Sampler(s) ,k I T)f,/'lL fc e 
QC Sample: Y { 1-J ,~T,ype: 

Parameter(s) T;;~ Collected_-_ _.p_- _( "'-_,_, .... e=·:_.,__\ ------------

Sp. Cond. Turbidity DO ORP 
(mS/cmf (NTUs) (mg/L) (mV) 

Comments 

±3% <10 NTU ±0.3 mg/L ± 10mV or 10% 

(:)tJ7 
(')<'"f•f3 

< .L,; / ! {c1L( _ c: 

0 .D1ct -/ /y &:• 7 
,. (1 ( Cfi /' f&,7 ~) .. j .. ~ ~-

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom line) 
1Water Level Measurements in these boxes must match! 

(DUP) 

Additional Comments: 



!j~_?{~, .. 

I 1 ·•· 1 '~lI.1:\:' 
Date: \ -- \ 1 - 1 Ji,~·;:.: 
Project N~me: Camp R.1V~hna , 
Site Name: f t'.1:, _' i \ 1 \.~ \) .. ) c ?l { I ·::~\VL ,1]")/\ 
Location 10: 5( F \i\l,. ~ -- CD \ · 
Sample ID: <;">C f _: L\/\ \0- 0 0 \ - 0\ \ '1 \] - (-:}IAJ 

LOW FLOW WELL PURGING. ANO FIELD WATER QUALITY MEASUREMENT FORM 

, PID Borehole Reading: __ . --"\)...._N\.,__=-----------...-..-+A---
LNAPL: Y _ N .){._ DNA PL: Y _ N_.,}( Product Depth tJ l Pr 
Purge Style: Peristaltic/ Bladder/ Submersible /Other ~e.l,(A ... 
Mid Screen Depth (ft btoc): ___ . _ _..·2::._,.....:C~·--=· tf1.7 _________ _ 

Pump Intake (ft btoc) ,~, \ 0 i v':9~-- ,;J. D 3 
\_.,, ,._., \L 

Sampler(s) _ _,_f,~,,),;_.,__, _______________ _ 

QC Sample: Y / li)Type: 

Para meter( s) Types Collected_· =-=--IJUC6:........:::· -+-~_,__..;..i...Ri....::c.es==-=-_.....c..<:..1;:...c._....:::,;,~-==--

Well Head Condition: Locked: Y~ N_ 

Pooled water at head: Y ..:__ Nj Inner Casing Clean: Y 'j_ N_ . 

Exterior Seal Good: <f N_ Inner Casing Straight and Clear: ~· N_ 

Purge Rate Total 
Depth to Temp.x Sp. Cond. Turbidity DO ORP Time (100 - 500 Purge 

Water oc pHX 
(mS/crri( (NTUs) (mg/L) (mV) Comments 

ml/min) (L) 

Stabilization Requirements ±5°C ± 0.1 ±3% <10 NTU ±0.3 rng/L ±.10rnVor10% 

0 /. l 'l 

Hi:> 1., \)3 - I v;;;).O 
) \ OS Oo 1. ID .1 
tUD \ co 1. \~ ,,. [J/Q. 8 
/US ·\~ 1.18 -- \S1.q 
\\ 6)0 \DO 1.18 - \5ttr 

Final Parameter Readings Listed Below to be recorded for reporting purposes. (Dup. Info on bottom Hne} 
1Wate.r Level Measurements in these boxes must match! 

Additional Comments: 

' 

: ,.. ).),r_) . i 
\,._ -· 



Date: \ 2-{g-- l '7 
LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

• 
Project Name: Camp Ravenna 
Site Name: 

Location ID: \4,~ ~ ~ r\ 
Sample ID:_----'-lll.JLJ..-~-=~'-4,,.--l.-"'-":e.>...,;.~ - .::...:::...-'--.>....loo=.......:;..i_ _ _ 
Well Head Conditio : Locked: Y N /.: 
Pooled water at head: Y N_ Inner Casing Clean: Y_ N_ 
Exterior Seal Good: ~- Inner Casing Straight and Clear: v/N_ 

Time 
3-6 min 

Comments:~ 

Depth to 
Water 

"1 

Temp.°C pH 

PIO Borehole Reading: u.u:3.-----------------
LNAPL: Y _ N L DNAPL: Y _ ~Product Depth ----------
Purge Style: Micro-purge with dedicated bladder pump 

Mid Screen Depth (ft btoc}:..;:;s=ee.;:;..:.:.in=s=ta=ll=at=io=n;...:l=oq....,s ____________ _ 
Pump Intake (ft btoc} see installation logs 

Sampler(s} ---
QC Sample: Y / N Type: -------- ----------Par am et er { s) Collected: -------

Sp. Cond. 
mS/cm 

Turbidity 
NTUs 

DO 
m /L 

ORP 
m 



Ji.SW JlQW\W&J!.I:. PIIJRGIN$1iANI!> F.IElill:> 1W~liER ClltJALITY MEASUREMENT FORM 

Galei lUr11 IL? 
IP.h?l,eoN)JanJ"e,mo Ravenna 
Site Name: Camp Ravenna 

Location ID: 8 xa "tl)w - t'JQI: 
Sample ID: 6 J4& M \42 ·- oo.s-- J)QJJO }'l- - (i..tJ 
Well Head Condition: Locked: Y 1:J N_ 
Pooled water at head: Y_ N~ Inner Casing Clean: Y ~ -

Exterior Seal Good: Y~ N- Inner Casing Straight and Clear: Y)C_N_ 

PIO Borehole Reading: ......._......_ ______________ _ 

LNAPL: Y _ N :J_ DNAPL: Y _. N_i<product Depth 

Purge Style: Micro-purge witb dedicated bladder pump 

Tlme . Depth to T oc H Sp. Cond. Turbidity 
3-6 min Purge Rate Water emp. P mS/cm NTUs 

(100 - 500 1-=::;;.;...-+----.J..----4--==:.L-4-------1:~;.;:;L..-4---l:.:.::.E.:::L.-..-'--=:.L.._--l 

mUmln) 

Flnat Parametar Readings for Sample. 

5-eR 1 .• 

Commentst 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: \ ~/ C2' / JJ 
Project Name: Camp Ravenna 
Site Name: Camp Ravenna 

Location 10:'e,KGrY)\tJ -DO lo 
4 

Sample ID: B!<e MW - O OID - l 2.oS> \ 1 - G V'6 

Well Head Condition: Locked: Y ,/ N 
Pooled water at head: Y _ Nv"" Inner Casing Clean: y/ N_ 

Exterior Seal Good: Y ~ N_ Inner Casing Straight and Clear: y./ N_ 

Time 
3-5 min Purge Rate 

(100-500 
mUmln) 

LOO 
too 

Depth to 
Water Tem.,p.oc pH 

PIO Borehole Reading: uu::L----------------
LNAPL: Y _ N ./ DNAPL: Y _ NJ Product Depth .... cJ....-/A ____ _ 
Purge Style· Micro-purge wtth dedicated bladder pump 

Mid Screen bepth (ft btoc):-=s=ee"'"'i:.:.:.;ns=ta=ll=at=io"""n..:.::lo=g=-s --------
Pump Intake (ft btoc) see installation logs 

Sampler(s) t)R I~ 
QC Sample: Y /@jType: r,oh,Si..; --=-------------------
Parameter ( s) Collected: SW COG 

Sp. Cond. Turbidity DO 
mS/cm NTUs m /L 

o.o 
0,0 

ORP 
m 

\' 

\ I 

II 

ll 

tl 

Final Parameter Readings for Sample. 

\ 
Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: l '2- . CP · fr 
Project Name: Camp Ravenna 

Site Name: Camp Ravenna 

Location ID :*;; -o! . 
Sample ID: - 00 ; \2d7<,13:: -ifl"' 
Well Head Condition: Locked: Y N / 
Pooled water at head: Y N_i{lnner Casing Clean: ''-~ - / 

Exterior Seal Good: Y ~- Inner Casing Straight and Clear: Y;L N_ 

Time 
3-5 min 

30mln. 

Comments: 

Depth to 
Water pH 

PID Borehole Reading: .uu:::i....._ _________ _____ _ 

LNAPL: v _ N v"DNAPL: v _ N~uct Depth 

Purge Style· Micro-purge with dedicated bladder pump 

Mid Screen Depth (ft btoc): ..... s ...... ee .......... in=-st=al=la=tio=n ...... 1 __ 09..._s _________ ___ _ 

Pump lntakfr(~ btoc) see installation logs 

Sampler(s) Vt>-5l::C J 
ac Sample: v@=Type: 

Parameter(s) Collected: &f_e.. COC 
Sp. Cond. 

mS/cm 
Turbidity 

NTUs 
DO 

m /L 
ORP 
mV 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: l 1.../ '?/ 11 
Project Name: Camp Ravenna 

Site Name: Camp Ravenna 

Location ID: 1)KGMVV-Oh5 
Sample ID: f>'J(GMYJ-0\S -rt.Jt:z-C-M,J 
Well Head Condition: Locked: Y N 

Pooled water at head: Y N.{ Inner Casing Clean: Y _i N_ ~ 
Exterior Seal Good: v_lN_ Inner Casing Straight and Clear: Y_ N_ 

Time 
3-5 min Purge Rate 

(100-500 
mUmln) 

Total 
Purge 

Vol. {L) 

Depth to 
Water Temp.°C pH 

PIO Borehole Reading: ... N .... /A......_ _______________ _ 

LNAPL: Y _ N ./ DNAPL: Y _ N~Product Depth JJ .......... J ..... /t..__ ___ _ 
Purge Style· Micro-purge with dedicated bladder pump 

Mid Screen Depth (ft btoc): .... s ..... ee""'"i=n=st=al=la=tio __ n ___ l=og..._. s'"'----------
Pump Intake (ft btoc) see installation logs 

Sampler(s} DRi.u..,M 
QC Sample: v1'rvfype: .... Y\fft\L: ....... ..-c;....... ___________ _ 
Parameter(s) Collected: ~ COC 

Sp. Cond. Turbidity DO ORP 
mS/cm NTUs m L mV 

Final Parameter Readings for Sample. 

Comments: 
l 



Prq'jeet! Name~ Camp !Ravenna 
S1te.4Name~ C-amp Ravenna 

LooatiorJJ ID· ~\(G-~ W - 0 \ {c . 
Salllple ID:'tJi.. \V -at p- 11..Gy ,1-.9w 
Well Head Condition: Locked: y./ N_ 
Pooled water at head: Y _ N vlnner Casing Clean: Y L N_ 
Exterior Seal Good: Yv N_ Inner Casing Straight and Clear: Y ~ -

Time 
3-5 min 

Depth to 
Water Temp.°C pH 

PIO Borehole Reading: uu::'----------------
LNAPL: Y _ N v DNAPL: Y _ Ni/'Product Depth 

Purge Style· Mjcr0::purge With dedicated bladder pump 

Mid Screen Depth (ft btoc):-=s=ee"-'i"""ns=ta=ll=at=io ..... n =lo...,gs,___ ________ _ 
Pump Intake (ft btoc) see installation logs 

Sampler(s) (J ~ bf' 
QC Sample: Y ! .@f ype: 

Parameter(s) Collected: Se.e CQC.. 
Sp.Cond. 

mS/cm 
Turbidity 

NTUs 
ORP 

Flnal Parameter Readings for Sample. 

Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: \2 [ Q4) \J 
Project Name: Camp Ravenna 

Site Name: Camp Ravenna 

Locationm~Gm::f;-Ol2 ~,~ 2. 
Sample ID: MV\1-on '20411-~ BKG~ .. ;,_6 F 
Well Head Condition: Locked: Y ../ N 

Pooled water at head: Y_ N_0nner Casing Clean: y/ N_ 

Exterior Seal Good: Y .:L N_ Inner Casing Straight and Clear: Y .j N_ 

Time 
3-5 min 

Comments: 

Depth to 
Water 

l>lt 

Temp.°C pH 

PIO Borehole Reading: .uu::1..-______________ _ 

LNAPL: Y _ N ~DNAPL: Y _ N ./ Product Depth ...... tJ-\_A ____ _ 
Purge Style· Miceo:purge wjth dedicated bladder pump 

Mid Screen Depth (ft btoc):...:s=ee=-=in=st=al=la=tio,:.:.n,._,_lo::.:gs=se-________ _ 

Pump Intake (ft btoc} see installation logs 

Sampler(s) t>'£2-. T "\..1V'\ 
QC Sample: Y ,Q!b Type: ,._) \ ,.._ __.___._,...__ ___________ _ 
Parameter(s} Collected: See., CO e,.., 

Sp. Cond. 
mS/cm 

Turbidity 
NTUs 

DO 
m L 

ORP 
mV 

I I 

\ \ 

\\ 

\\ 

.I} 

~ 

If 

le 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: l Lio '{ { l ::,.-- PIO Borehole Reading: :/: 
Project Name: r Camp Ravenna LNAPL: v _@_ DNAPL~Y ~ Product Depth 

Site Name: Camp Ravenna Purge Style: Mjcro-pur~ Jb~ed bladder pump 

Location ID: B \,(_ G fu) - 0 I 't ~Q._~ 'l ci.f 2. Mid Screen Depth (ft btoc):-=s=ee"""i"""'ns=ta=ll=at=io'"'"n ='o""'gs"-----------
Sample ID: ~M\/\J..:Q[J- C'.204:fJ -GW,P,KG,N\~:'00-~l-~~p Intake (ft btoc)__,se,_e_in_st_a_lla_tio_n_lo__.g._s __________ _ 

Well Head Condition: Locked: Y _ N_ ~ ~Q~ I ~mpler(s) !~ / UM,, 
Pooled water at head: Y_ N_ Inner Casing Clean: Y _ N_ QC Sample: Y Type: NI A. -----------=-----------Exterior Seal Good: Y_ N_ Inner Casing Straight and Clear: Y_ N_ Parameter(s) Col ected: 5' '{J e CCX: 

Time Total Depth to Temp.oc pH Sp. Cond. Turbidity DO ORP 
3-5 min Purge Rate Water mS/cm NTUs m L mV 

(100-500 Purge 
mUmin) Vol. (L) 

\\ ,, 
\ 

Final Parameter Readings for Sample. 

152.: 
Comments: 

Ci 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: l~/6 /,1 
Project Name: Camp Ravenna 

Site Name: Camp Ravenna 

Location ID: 2>)(.o ~ ... O\B 
Sample ID: Sl<BMW - o le- \1.C£,\J- G W 
Well Head Condition: Locked: Y ../ N_ 

Pooled water at head: Y _ N v'lnner Casing Clean: y./ N_ 

Exterior Seal Good: Y _L N_ Inner Casing Straight and Clear: Y .J N_ 

Time 
3-6 rriln Purge Rate 

(100-500 
mUmln) 

Total 
Purge 

Vol. (L) 

Depth to 
Water Temp.°C pH 

PIO Borehole Reading: ..,.N..._/A,___ _________ ....,.... ____ _ 

LNAPL: Y _ N :_ DNAPL: Y _ N ./ Product Depth ,J/ ~ 
Purge Style· Mjcro-gurge wjth dedicated bladder pump 

Mid Screen Depth (ft btoc): __ s __ ee"-i=ns=t=al=la=tio __ n __ lo __ g=s _________ _ 

Pump Intake (ft btoc) see installation logs 

Sampler(s) ml_U,M 
QC Sample: v@_iype: --~----............ ---------------
Parameter(s) Collected: £e,£, C.OC.. 

Sp. Cond. Turbidity DO ORP 
mS/cm NTUs m /L mV 

II 

l\ 

,, 
I\ 

Final Parameter Readings for Sample. 

Comments: 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: I ~ J "6 / 1-:Y-
Projf>Ct ~ame: Camp Ravenna 

Site Name: Camp Ravenna· 

Location ID: ~ Kqmw - 0 ~\ 

Sample ID: 'f4i=JY'Y' -~ a :2-l - \ ,-0151-.:r - €f\N 
Well Head Condition: Locked: Y /N 
Pooled water at head: Y _ N /inner Casing Clean: Y v1il_ 
Exterior Seal Good: y./ N_:_ Inner Casing Straight and Clear: Y/N_ 

Time 
3-6 min 

\ 

Depth to 
Water Temp.°C pH 

PIO Borehole Reading:""""'"-------------- --
LNAPL: Y _ N _ DNAl?L: y _· N_ Product Depth 

Purge Style: Micro-purge wjth dedicated bladder-pump 

Mid Screen Depth (ft btoc):...;;;;s=ee;;..i:.:.:.ns=t=al=la=tio=n:...;;lo=fJ=S---------
Pump Intake (ft btoc) see installation logs 

Sampler(s) t-J 
QC Sample-: _y_;if} ___ Ty_p_e_: ----------------

Parameter(s) Collected: 

Sp. Cond. 
mS/cm 

Turbidity 
NTUs 

DO 
m /L 

ORP 
mV 



,, 

LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: ___ ....... f2_" ___ / .-_( }~--- --- --
Project Name: Camp Ravenna ii 
Site Nam~: Camp Ravenna ( _ 

Location ID: /!J~taW ._· 0 -;2..~ 

Sample ID: f,/(G: ,,., ..) -o 2-a - / 2.C, I ;lCl!7 - (;c. l,.) 
Well Head Condition: Locked: Y t:. N_ 
Pooled water at head: Y _ N)Clnner Casing Clean: Y /,,.. N_ 

Exterior Seal Good: Y lJ. N_ Inner Casing Straight and Clear: Y ~ N_ 

Temp.°C pH 

PID Borehole Reading:~"---- ------------
LNAPL: Y _ N ,6 DNAPL: Y _ N.,J(Product Depth 

Purge Style· Micro-purge wtth dedicated bladder pump 

Mid Screen Depth (ft btoc): .... s~ee~ in __ st=a ...... lla __ ti __ on .......... lo ..... gs _____________ _ 

Pump Intake (ft btoc) _see install~tion l? s . , 

Sampler(s) ~ ' " a. Ca :. ,..._ ~: L,:;, Sc ,.E,\: l J 
QC Sample: Y v •ype: -__,-_ _ _____ .. / ____ _ 
Parameter(s) Collected: <;-e,e C00 · 

Sp.Cond. 
mS/cm 

T1,1rbldity 
NTUs 

ORP 
mV 

Final Parameter Readings for Sample. , 

Comments: 



lllOW/F..LOWWELL Pl!JRGING AND FIELD WATER.QUA~ITY MEASUREMENT FORM 

f>qte; Uja11,) 7JJ J 1 . 
Project 'me: ' Camp Ravenna 

Site Nam~: Camp ~avenna 

Location ID:~ ~ fH 
Sample ID: = -o= -JltJI ;(f) 1'1 
Well Head Condition: Locked: vi_ N_ 

Pooled water at head: Y_ N$; Inner Casing Clean: Y ~ N_ 

Exterior Seal Good: YJ( N_ Inner Casing Straight and Clear: YA N_ 

Time 
3-5 min 

Depth to 
Water Temp.°C pH 

PIO Borehole Reading:"""""~---------------
LNAPL: Y _ N ~ DNAPL: Y _ N.l( Proauct Depth 

Purge Style· Micro;purge With dedicated bladder pump 

Mid, Screen Depth (ft btoc):..a:s=ee~in=st=a=lla=t=io.:..:.n..:.::log=s ____ _____ _ _ 

Pump Intake (ft btoc) see installation logs 

Sampler(s) _ . ;:r. 
QC Sample· / N Type: 

Parameter(s) Collected: 

Sp. Cond. 
mS/cm 

.-

-· 

Final Parameter Readings for Sample. 

Commantst • 

... - .. 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: _~ 2--'/'--?o_/ _\ '----------
Project Name: Camp Ravenna 

Site Name: Camp Ravenna 

Location ID: ~\<(;.'MW - 0 ".2. 4-
Sample ID: PKBmw-O.Z.4- 1~7 -&W 
Well Head Condition: Locked: Y / N 
Pooled water at head: Y N~nner Casing Clean: Y/N_ 

Exterior Seal Good: Y _?"N_ Inner Casing Straight and Clear: yJ' N_ 

Time 
3-6 min Purge Rate 

(100-500 
mUmln) 

Total 
Purge 

Vol. (L) 

Depth to 
Water Temp.°C pH 

PIO Borehole Reading: .... N .... IA......__ _______________ _ 

LNAPL: Y _NV DNAPL: Y _ N ./ Product Depth l'f.._/11-"lj.....,._ ___ _ 
Purge Style: Micro-purge wtth dedicated bladder pump 

Mid Screen Depth (ft btoc):....;:s __ ee==in=st=a=lla=ti=on ____ lo .... gs=------------
Pump Intake {ft btoc) see installation logs 

Sampler(s) bR/ LLN\ 
QC Sample: Y@Type: '(\oVV....., -------------------Par am et er ( s) Collected: $~CQC 

Sp. Cond. 
mS/cm 

Turbidity 
NTUs 

DO 
m /L 

o.oo 
0-00 

o.o 

ORP 
mV 

l ' ,, 
ll 

\ \ 

l l 

Final Parameter Readings for Sample. 

Comments: 



( 
tew F.LGW/WE~l. PURGING' AND FIELD WATER QUALITY MEASUREMENT FORM 

Bate: --"/:..:;;2;;../L-.....:1_u __ i_:J>_ · ------ - ------ PIO Borehole Reading: uu::i....._ ________ ______ _ 

Project Name: Camp Ravenna 
Site Name: Camp Ravenna 

Location ID: 6?0 m £tJ -0 d- 5 
Sample ID: 8K:'.v, n, w-W '5- Id DJ 1 +· -G, ~'\) 
Well Head Condition: LockedG:' N 
Pooled water at head: Y_<'.w_ Inner Casing Clean©._ N_ 

Exterior Seal Good:Q:) N_ Inner Casing Straight and Clear& N_ 

Time 
3-6 min 

Depth to 
Water Temp.°C pH 

LNAPL: Y /NJ DNAPL: Y ~ Product Depth 

Purge Styl~o-purge with dedjcated bladder pump 

Mid Screen Depth (ft btoc):..:::s=ee==in=st=a=lla=ti=on:..:....,.a;;log=s=-------------
Pump Intake (ft btoc) see installation logs . 

Sampler(s) l rl ~~) ,;.. ,J;5S/ (~ 
QC Sample: fij N Type: i:; Dc,i..p _..:....:...::;;;...--+,--,.-=--------- --
Par am et er ( s) Collected: s.e e. ( c)C 

Sp. Cond. Turbidity DO ORP 
mS/cm NTUs m /L mV 

Final Parameter Readings for Sample. 

Oommenw. 



LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: \ t. I \g \ l'l-

Project Name: · Camp Ravenna 

Site Name: Camp Ravenna 

Location ID: O\'bfmvJ - O O i7 
Sample ID: CPzf Yl'.l Vi ., 00 2>-12-P V l -=r- q:vJ 
Well Head Condition: Locked: Y / N 

Pooled water at head: Y _ N ./inner Casing Clean: Y ~ N_ 

Exterior Seal Good: vL N_ Inner Casing Straight and Clear: Y./ N_ 

Time Depth to 
Temp.°C pH 3-5 min Water 

±0.1 

\. 0 

\ .-q-
'2.,. . 0 '2-o ... , o 

,z. . 'O 1-0 .1-0 
~ . 6 '2.0 1 4-0 

PID Borehole Reading: lJW:L----------------
LNAPL: Y _ N ~ DNAPL: Y _ N VProduct Depth 

Purge Style: Micro-purge with dedicated bladder pump 

Mid Screen Depth (ft btoc): __ s=ee"""i=ns=t=al=la=tio .... n""'"lo=g.._s _________ _ 

Pump Intake (ft.btoc) see installation logs 

Sampler(s) ·9 r ~ vj 
QC Sample: Y / &f Type: ~--=--------------Parameter ( s) Collected: 7 ~~ P' 

Sp. Cond. Turbidity DO ORP 
mS/cm NTUs m /L mV 

±3% <10 NTU 

~"11·4-
~. ~H) -:1 ~~ :t-
1 .\ ~ '1J 1.-, ' 

2..~, _ ~ 
"2.1p .'7 
1.-~· 1? 

.I 

~al IParamatar Readlhpfor Sampre. 

Comments: 

• 



' 

Date: \ 1-, / S / )1 
LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Project Name: Camp Ravenna 

Site Name: Camp Ravenna 

Location ID: crbFtvrVv -CQ?l 
Sample ID: 0F,l> MW-0 0 ~ - lWS\ l -6\.v 
Well Head Condition: Locked: Y v N 

Pooled water at head: Y_ NVlnner Casing Clean: y/' N_ / 

Exterior Seal Good: Y _lt"N_ Inner Casing Straight and Clear: y_v N_ 

Time 
3-5 min 

Depth to 
Water Temp.°C pH 

PIO Borehole Reading: uNu:.IA:i.__ __ ......,._. ---------,-----
LNAPL: Y _NL_ DNAPL: Y _ N /Product Depth tv} I\ 
Purge Style· Micro-purge with dedicated bladder pump 

Mid Screen Depth (ft btoc):-=s=ee=-=in:::.:st::::al~la::.:.:tio=..:.n:....:.lo::::.:g:a.:::s'----------
Pump Intake (ft btoc) see installation logs 

Sampler(s) v~ l LLM 
QC Sample: Y ~ Type: {'l OV\...t.., 
Parameter(s) Collected: 5e,.e,'---Cl)C-------------

Sp. Cond. Turbidity DO ORP 
mS/cm NTUs m /L mV 

Final Parameter Readings for Sample. 

' 
Comments: 



... 
LOW FLOW WELi!. Pt[RGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: I J. f 5 ./ 1 :7 
Project Name: Camp Ravenna 
Site Name: Camp Ravenna 

Location IQ.: ~ & ?. rY\w ._ \IS: 
Sample ID: PA ~ f'Dw "" I l:S ~ ()+:,) 
Well Head Condition: Locked: Y J!.. N_ 

Pooled water at head: Y_ N'I_ Inner Casing Clean: Y-fJ N_ 
Exterior Seal Good: Y:f:.. N_ Inner Casing Straight and Clear: Y.:l9_ N_ 

Time 
3-5 min 

30min. 

Total 
Purge 

Vol. (L) 

Depth to 
Water Temp.°C pH 

PID Borehole Reading: .l.llLl::l...----------------
LNAPL: Y _ N )f_ DNAPL: Y _ N..& Product Depth 

Purge Style; Micro-purge with dedicated bladder pump 

Mid Screen Depth (ft btoc): ... s=ee.:::..a.:.in=st=a=lla=t=io"""n...;.;;lo=g=s __________ _ 

Pump Intake (ft·btoc) see installation_lggs 

Sampler(s) ?z' ,~C 
QC Sample: ~ ype: ----------------Par am et er ( s) ected: >U' 

Sp. Cond. Turbidity 
mS/cm NTUs 

DO 
m L 

ORP 
mV 

Final Parameter Readings for Sample. 

I. q~.s_s
commants: -

1 . bl 

a 



LCl>WFLOW'WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

Date: I :Z /s J 11 PIO Borehole Reading: ~:>...------ ----------
Project Name: Camp Ravenna LNAPL: Y _ N h_ DNAPL: Y _ N~ Product Depth 

Site Name: Camp Ravenna Purge Style; Micro-purge with dedicated bladder pump 

Location 10/),J;. bs-kl .;t103 Mid Screen Depth (ft btoc): __ s __ ee=----in=st=a=lla=t._io ..... n .... lo....,q..__s __________ _ 

Sample ID: PC):: It'!'\ • ,J >,J 003 '-.J ( 1: 4) Pump Intake (ft btoc) see installation logs 
Well Head Condition: Locked: Y 1.. N_ Sampler(s) ----------------------P oo I e d water at head: Y_ N~ Inner Casing Clean: Y Li N_ QC Sample: Y / N Type: 

Exterior Seal Good: Y ~ N_ Inner Casing Straight and Clear. Y~ N_ Parameter(s.) Collected: Sec, CG1G 
'Time Depth to Temp.oc pH Sp. Cond. Turbidity DO ORP 
3~ min • 1--...;..W;.;;.a:.:.:te...;..r~-----+-----'--=m;:.;:S.:..:fc:.:.:m::L..-...._--1;;.:.NT.:...:U::..:s:.L..---'-...l:m~ l-=-L!.,..._--'--1:.:m.:..:V:.1----1 

II 

Final Parameter Readings for Sample. 

' 



Date: /2 , d~ JJ/; 
· ect Name: Camp Ravenna 

Site 

Location ID: 

LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

PIO Borehole Reading: uu::>.-----------------
LNAPL: Y _ N _ DNAPL: Y _ N_ Product Depth 

Purge Style· Micro-purge with dedicated bladder pump 

Mid Screen Depth (ft btoc): .... s""'e ..... e ...... in .... s .... ta=l=la=tio ..... n ........... 10_..g..__s __________ _ 
Sample ID:. _ _____________________ _ Pump Intake (ft btoc) see installation logs 

Well Head Condition: 

ExteriorSealGood: Y_ 

Time 
3-5mln Purge Rate 

(100-500 
mUmln) · 

Sampler(s) -------------,,------------Inner Casing Clean: Y_ N_ QC Sample: Y / N Type: 

nner Casing Straight and Clear: ---'~- Parameter(s) Collected: 

Temp.°C pH Sp. Cond. Turbidity 
mS/cm NTUs 

Final Parameter Readings for Sample. 

DO 
m L 

\. 

ORP 
mV 

-



Date: 11- · 0 I, · 1-=t-' 
LOW FLOW WELL PURGING AND FIELD WATER QUALITY MEASUREMENT FORM 

PIO Borehole Read~g: 

LNAPL: Y _ N _VONAPL: Y _ N vf>roduct Depth 

Purge Style; Micro-purge wtth dedicated bladder pump 
Project Name: Camp Ravenna 

Site Name: Camp Ravenna 

Location ID: ~c;-01w- l-µ:;: 
Sample ID: ~¢ MW .... I~.; \1...0C,lr - ¢V\/ 
Well Head Condition: Locked: Y ~ 
Pooled water at head: Y Nv'!nner Casing Clean: Y ~-

Exterior Seal Good: v7'N_ Inner Casing Straight and Clear: v0_ 
Time 

3-6 min 

i 1-o 

Depth to 
Water Temp.°C pH 

Mid Screen Depth (ft btoc): """s=ee=--'i .... ns=t=al=la=tio=n:....:.lo=g=s _________ _ 

Pump Intake {ft btoc) see installation logs 

Sampler(s) C1 
QC Sample-: .... Y ..... /~~.--T-yp_e_: ----------------

Parameter(s) Collected: ~ C, · 
Sp. Cond. 

mS/cm 
Turbidity 

NTUs 
DO 

m /L 
ORP 
m 

F.lnal Parameter. RQdl11g81\for 'Sample. 

Comments: 
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Cardno' 
TEC 

TEC-Weston Joint Venture 1.1.1.1 

2496 Old Ivy Road, Suite 300 
Charlottesville, VA 22903 

March 9, 2017 

Ms. Katie Tait 
OHARNG Environmental Specialist 2 
Camp Ravenna Joint Military Training Center 
1438 State Route 534 SW 
Newton Falls, OH 44444 

Reference Contract Number: W9133L-14-D-0008 
Delivery Order: 0003 

Subject: Investigation Derived Waste (IDW) Letter Report for January 2017 Sampling Event IDW, 
RVAAP-66 Facility Wide Groundwater, Ravenna Army Ammunition Plant (RVAAP) 
Restoration Program, Camp Ravenna Joint Military Training Center, Portage and 
Trumbull Counties, Ohio 

Dear Ms. Tait: 

TEC-Weston Joint Venture (TEC-Weston JV) completed the sampling of monitoring wells in January 2017. 
All work was performed in accordance with the Draft Final Remedial Investigation Work Plan for 
Groundwater and Environmental Investigation Services for RVAAP-66 Facility-Wide Groundwater (TEC-
Weston JV, 2016). These activities resulted in the generation of Investigation Derived Waste (IDW) consisting 
of recovered waters from well purging and decontamination of sampling equipment. The purpose of this letter 
report is to characterize and classify the IDW and request for approval for off-site disposal at a licensed 
treatment facility. This letter report follows guidance established by the following: 

1. Remedial Investigation Work Plan for Groundwater and Environmental Investigation Services for 
RVAAP-66 Facility-Wide Groundwater (RIWP) (TEC-Weston JV, 2016); and 

2. Facility-Wide Sampling and Analysis Plan for Environmental Investigations (FWSAP) (SAIC, 
2011). 

The water recovered from sampling operations was containerized in one 55-gallon drum. On January 17, 
2017, one composite sample was collected (IDW-011717) for IDW characterization parameters: Toxicity 
Characteristic Leaching Procedure (TCLP) volatile organic compounds (VOCs), TCLP semi-VOCs 
(SVOCs), TCLP metals, TCLP herbicides, TCLP pesticides, total sulfide, total cyanide, corrosivity (pH), and 
flashpoint. The sampling event was conducted in accordance with the requirements outlined in Section 7.0 
of the RIWP and Section 8.4 of the FWSAP. 

Analytical Screening of Results 
Upon receipt of the laboratory results, the analytical data were reviewed to determine if the waste was 
potentially hazardous or nonhazardous. 

The data were compared to disposal screening criteria, which are from three sources: 
1. Concentration of Contaminants for Toxicity Characteristic (40 Code of Federal Regulations [CFR] 

261.24), as listed in Table 8-1 of the FWSAP; 
2. Table 8-2 of the FWSAP; and 
3. 40 CFR 261.23 – Characteristic of Reactivity. 

If analytical results do not exceed disposal criteria then the IDW is classified as “non-hazardous.” If analytical 
results exceed disposal criteria then the IDW is classified as “hazardous.” All analytical results were below 



 

Digitally signed by Katie Hendrickson 

Katie Hendrickson DN: cn=Katie Hendrickson, o, ou=Cardno GS,
email=katie.hendrickson@cardno-gs.com, c=US 
Date: 2017.03.09 14:14:14 -07'00' 

Katie Hendrickson  
Environmental Remediation Project Manager,  
TEC-Weston Joint Venture 
Office (+1) 303-273-0231 Fax (+1) 303-273-0235 
Address 1658 Cole Boulevard, Suite 190, Golden, CO 80401 
Email katie.hendrickson@cardno-gs.com Web www.cardno.com 

disposal screening criteria.  Attachment 1,  Table 1,  shows the sample results compared to  the disposal screening 
criteria. The laboratory  analytical report is included in Attachment 2. 

Table 8-2 of the FWSAP lists the cyanide criteria as 0.01 mg/L, which is not consistent with CFR 261.23 and 
261.24  and could not be confirmed  or validated by  the Camp Ravenna Environmental Office. The source for 
the cyanide criteria could  not be verified and appears to be an error. Two  disposal vendors, Tradebe  
Environmental Services, LLC and US Ecology, were contacted to get information  regarding the cyanide criteria;  
and both vendors referred us to CFR 261.23. CFR 261.23 indicates a solid waste exhibits the characteristic of 
reactivity  if a cyanide-bearing waste, when exposed to  pH conditions between 2 and 12.5, can generate toxic 
gases, vapors or fumes in a quantity  sufficient to present a danger to human health or the environment. A cyanide  
concentration  of 2.4 mg/L was detected in sample IDW-011717. The US  Environmental Protection Agency 
requires generators to use their knowledge to make a D003 determination per CFR 261.23(a)(5) for cyanide- 
and sulfide- bearing wastes. Groundwater sampling, which routinely generates IDW, has been conducted for 
many  years as part of the Facility-wide Groundwater Monitoring Program. IDW collected from  these same 
wells routinely  in the past has been disposed of as non-hazardous waste. Based  on visual assessment of the 
current condition of the waste and generator knowledge, the waste does not qualify  as reactive waste and 
therefore does not classify as a hazardous waste.  

Conclusions and Recommendation 
Based on the observed analytical results, it is recommended the IDW purge and decontamination water 
contained in the one drum  be classified as non-hazardous, contaminated waste and be  disposed  of  off-site at a 
licensed water treatment facility.  

Upon ARNG/OHARNG approval  of this IDW Report and proposed off-site disposal, TEC-Weston JV will  
proceed with the off-site disposal. 

We appreciate the opportunity  to work  with you. If you have any  questions or comments regarding this 
deliverable, please feel free to contact me by telephone at  (303)-273-0231 or  email at 
Katie.Hendrickson@cardno-gs.com. 

Sincerely, 

Attachment 1: Investigation Derived Waste Screening Summary  Tables 
Attachment 2: Laboratory  Report 

http:www.cardno.com
mailto:katie.hendrickson@cardno-gs.com
http:2017.03.09
mailto:email=katie.hendrickson@cardno-gs.com
mailto:Katie.Hendrickson@cardno-gs.com
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Table 1. Investigation Derived Waste Screening 

Sample 
Name Matrix CAS 

Number Analyte Result Qualifier 

FWSAP 
IDW 

Disposal 
Standard 

Units 
Disposal 
Standard 

Source 

Result Exceeds 
Hazardous Criteria? 

IDW-011717 Water 87-86-5 Pentachlorophenol 0.1 ND 100 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 98-95-3 Nitrobenzene 0.0041 ND 2 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 110-86-1 Pyridine 0.0057 ND 5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 88-06-2 
2,4,6-

Trichlorophenol 0.0014 ND 2 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 95-95-4 
2,4,5-

Trichlorophenol 0.0022 ND 400 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 121-14-2 2,4-Dinitrotoluene 0.0083 ND 0.13 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 106-46-7 1,4-Dichlorobenzene 0.0016 ND 7.5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 118-74-1 Hexachlorobenzene 0.0033 ND 0.13 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 67-72-1 Hexachloroethane 0.011 ND 3 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 87-68-3 Hexachlorobutadiene 0.017 ND 0.5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 18496-25-8 Sulfide 0.79 ND 3 mg/L 
FWSAP (2011) 

Table 8-2 Non-Hazardous 

IDW-011717 Water 75-35-4 1,1-Dichloroethene 0.0023 ND 0.7 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 107-06-2 1,2-Dichloroethane 0.0013 ND 0.5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 127-18-4 Tetrachloroethene 0.002 ND 0.7 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 75-01-4 Vinyl chloride 0.001 ND 0.2 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 79-01-6 Trichloroethene 0.0016 ND 0.5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 78-93-3 2-Butanone (MEK) 0.018 ND 200 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 



 
  

 

 
 

  
 

   
 

  
 

   
 

   
 

  
 

  
 

  
 

 
 

   
 

   
 

    

 

  
 

  
 

   
 

 
 

  
 

 

 

 

  

Table 1. Investigation Derived Waste Screening 

Sample 
Name Matrix CAS 

Number Analyte Result Qualifier 

FWSAP 
IDW 

Disposal 
Standard 

Units 
Disposal 
Standard 

Source 

Result Exceeds 
Hazardous Criteria? 

IDW-011717 Water 71-43-2 Benzene 0.0016 ND 0.5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 56-23-5 Carbon tetrachloride 0.0019 ND 0.5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 67-66-3 Chloroform 0.0016 ND 6 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 108-90-7 Chlorobenzene 0.0017 ND 100 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 15831-10-4 3 & 4 Methylphenol 0.013 ND 200 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 7440-39-3 Barium 0.029 J 100 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 7440-38-2 Arsenic 0.022 ND 5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 7440-43-9 Cadmium 0.002 ND 1 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 7439-92-1 Lead 0.014 ND 5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 7440-47-3 Chromium 0.002 ND 5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 94-75-7 2,4-D 0.0021 ND 10 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 57-12-5 Cyanide, Total 2.4 -- mg/L 

40 CFR 261.23 – 
Characteristic of 

reactivity Non-Hazardous 

IDW-011717 Water 93-72-1 Silvex (2,4,5-TP) 0.0017 F ND 1 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 7439-97-6 Mercury 0.00003 ND 0.2 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water N/A Flashpoint >160 <140 
Degrees 

F 
FWSAP (2011) 

Table 8-2 Non-Hazardous 

IDW-011717 Water 7782-49-2 Selenium 0.024 ND 1 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 8001-35-2 Toxaphene 0.0037 F1 ND 0.5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 



 
  

 

 
 

  
 

  
 

   
 

   
  

 
 

  
 

 
 

  
 

   
 

   
 

 

 

   
 

 

Table 1. Investigation Derived Waste Screening 

Sample 
Name Matrix CAS 

Number Analyte Result Qualifier 

FWSAP 
IDW 

Disposal 
Standard 

Units 
Disposal 
Standard 

Source 

Result Exceeds 
Hazardous Criteria? 

IDW-011717 Water 72-43-5 Methoxychlor 0.00013 ND 10 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 57-74-9 Chlordane (technical) 0.0014 ND 0.03 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 95-48-7 2-Methylphenol 0.0049 ND 200 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water N/A pH adj. to 25 deg C 7.7 HF 
2 ≤ pH ≤ 

12.5 SU 
FWSAP (2011) 

Table 8-2 Non-Hazardous 

IDW-011717 Water 72-20-8 Endrin 0.000079 ND 0.02 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 7440-22-4 Silver 0.004 ND 5 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 76-44-8 Heptachlor 0.000077 ND 0.008 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 58-89-9 
gamma-BHC 

(Lindane) 0.000069 ND 0.4 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 

IDW-011717 Water 1024-57-3 Heptachlor epoxide 0.000075 ND 0.008 mg/L 
FWSAP (2011) 

Table 8-1 Non-Hazardous 
Notes: 
-- no disposal criteria specified 
°F – degrees Fahrenheit 
mg/L – milligrams  per liter 
mg/kg – milligrams per kilogram 
CAS – Chemical Abstract Service Number 
CFR – Code of  Federal Regula  tions 
Data Qualifier  Flags: 

F1 – Matrris spike (MS and or matrix spike duplicate (MSD) recovery is outside acceptable limits. 
F2 – MS/MSD  RPD exceeds lab control limits. 
HF– Field parameter with a holding time of 15 minutes. Test performed by laboratory  at client’s request  . 
J –  Estimated: The analyte was positively identified; the quantitation  is an  estimation  . 
Q – One or more quality criteria failed.  
U – Undetected at  the Limit of Detection. 

FWSAP – Facility-Wide Sampling and  Analysis Plan 
N/A – Not applicable or not available 
SU – Standard   units 
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ANALYTICAL REPORT 
TestAmerica Laboratories, Inc. 
TestAmerica Denver 
4955 Yarrow Street 
Arvada, CO 80002 
Tel: (303)736-0100 

TestAmerica Job ID: 280-93104-2 
Client Project/Site: Ravenna, OH - Sharon Conglomerate 

For: 
Cardno TEC, Inc 
1658 Cole Boulevard 
Suite 190 
Golden, Colorado 80401 

Attn: Ms. Heather Miner 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Authorized for release by: 
2/8/2017 1:14:35 PM 
Patrick McEntee, Manager of Project Management 
(303)736-0107 
patrick.mcentee@testamericainc.com 

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited 
parameters, exceptions are noted in this report. This report may not be reproduced except in full, 
and with written approval from the laboratory. For questions please contact the Project Manager 
at the e-mail address or telephone number listed on this page. 

This report has been electronically signed and authorized by the signatory. Electronic signature is 
intended to be the legally binding equivalent of a traditionally handwritten signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 

mailto:patrick.mcentee@testamericainc.com
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TEC-Weston Joint Venture 1.1.1.1 

2496 Old Ivy Road,  Suite 300 
Charlottesville, VA  22903  

December 20, 2017 

Ms. Katie Tait 
OHARNG Environmental Specialist 2 
Camp Ravenna Joint Military Training Center 
1438 State Route 534 SW  
Newton Falls, OH 44444  

Reference  Contract Number: W9133L-14-D-0008 
Delivery Order: 0003  

Subject: Investigation Derived Waste (IDW) Letter Report for December  2017  Sampling Event IDW,  
RVAAP-66 Facility Wide Groundwater, Ravenna Army Ammunition Plant (RVAAP)  
Restoration Program, Camp Ravenna Joint Military Training Center, Portage and  
Trumbull Counties, Ohio 

Dear Ms. Tait: 

TEC-Weston Joint Venture (TEC-Weston  JV) completed the sampling  of monitoring wells in December 2017. 
All work was  performed  in accordance with the  Final Remedial  Investigation  Work Plan for Groundwater 
and Environmental Investigation Services for RVAAP-66 Facility-Wide Groundwater (TEC-Weston JV,  
2016).  These activities  resulted in the  generation of Investigation  Derived Waste (IDW) consisting of  
recovered  waters from well  purging and  decontamination of sampling  equipment. The purpose of this letter  
report is to characterize  and classify  the  IDW and request for approval for off-site disposal at a licensed  
treatment  facility.  This  letter report follows guidance established by  the following: 

1.  Final Remedial Investigation Work Plan for Groundwater and Environmental Investigation Services 
for RVAAP-66 Facility-Wide Groundwater (RIWP) (TEC-Weston JV, 2016); and 

2.  Facility-Wide Sampling  and  Analysis Plan for Environmental Investigations (FWSAP) (SAIC, 
2011). 

The water recovered from sampling operations was containerized  in four 55-gallon drums.  On December 8, 
2017, one composite  sample was collected (IDW-120817) for IDW characterization parameters: Toxicity  
Characteristic  Leaching  Procedure (TCLP) volatile organic compounds (VOCs), TCLP semi-VOCs (SVOCs), 
TCLP metals,  TCLP herbicides, TCLP pesticides, total sulfide,  total cyanide, corrosivity  (pH), and flashpoint. 
The sampling  event was conducted in accordance with the requirements  outlined in Section 7.0 of the RIWP 
and Section 8.4 of the FWSAP. 

Analytical Screening of Results  
Upon receipt of the laboratory results, the analytical data were reviewed to determine if the waste was  
potentially  hazardous or nonhazardous. 

The data were  compared  to disposal screening criteria, which are from three sources:  
1.  Concentration of  Contaminants  for Toxicity  Characteristic (40 Code  of Federal Regulations  [CFR]  

261.24), as listed in Table 8-1 of the FWSAP; 
2.  Table 8-2 of the FWSAP;  and  
3.  40 CFR 261.23 – Characteristic of Reactivity.  

If analytical results do not exceed disposal criteria then  the IDW is classified as “non-hazardous.” If analytical  
results exceed  disposal criteria then the  IDW is classified as “hazardous.” All analytical results were below 



 
 

 

 

        
  

 

 
  

 
 

 
   

  
 

 
 

 
 

 
 

 

  

        
  

 
 

 

   
  

 

 

 
 

disposal screening criteria. Attachment 1, Table 1, shows the sample results compared to the disposal screening 
criteria. The laboratory analytical report is included in Attachment 2. 

Conclusions and Recommendation 
Based on the observed analytical results, it is recommended the IDW be classified as non-hazardous waste and 
be disposed of off-site at a licensed water treatment facility. 

Upon ARNG/OHARNG approval of this IDW Report and proposed off-site disposal, TEC-Weston JV will 
proceed with the off-site disposal. 

We appreciate the opportunity to work with you. If you have any questions or comments regarding this 
deliverable, please feel free to contact me by telephone at (512)-651-7108 or email at 
Brent.Ferry@WestonSolutions.com. 

Sincerely, 

for Brent C. Ferry, PG 
Environmental Restoration Project Manager, TEC-Weston Joint Venture 
Direct 512-651-7108 Mobile 309-236-9235  Fax 512-651-7101 
Address 2705 Bee Cave Road, Suite 100, Austin, TX  78746-5685 
Email   Brent.Ferry@WestonSolutions.com  Web www.westonsolutions.com 

Attachment 1: Investigation Derived Waste Screening Summary Tables 
Attachment 2: Laboratory Report 

http:www.westonsolutions.com
mailto:Brent.Ferry@WestonSolutions.com
mailto:Brent.Ferry@WestonSolutions.com
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Table 1.  Investigation Derived Waste Screening Summary Table 
FWSAP   Result 
IDW Exceeds 

  Sample Name   CAS Number   Analyte   Result Qualifier 
Disposal 

  Standard  Units  
  Disposal 

  Source 
  Standard   Hazardous 

Criteria? 
Non-

IDW-120817   N/A   Flashpoint >200   >140 Degrees F FWSAP (2011) Table 8-2   Hazardous 
Non-

IDW-120817 7440-38-2   Arsenic   ND   5 mg/L   FWSAP (2011) Table 8-1   Hazardous 
Non-

IDW-120817 7440-39-3   Barium   0.041 J 100 mg/L   FWSAP (2011) Table 8-1  Hazardous  
Non-

IDW-120817 7440-47-3 Chromium   0.00095 J B 5 mg/L   FWSAP (2011) Table 8-1   Hazardous 
Non-

IDW-120817 7439-92-1 Lead   ND   5 mg/L   FWSAP (2011) Table 8-1   Hazardous 
Non-

IDW-120817 7782-49-2   Selenium   ND   1 mg/L   FWSAP (2011) Table 8-1   Hazardous 
Non-

IDW-120817 7440-22-4 Silver   ND   5 mg/L   FWSAP (2011) Table 8-1   Hazardous 
Non-

IDW-120817 7439-97-6 Mercury   ND     0.2 mg/L   FWSAP (2011) Table 8-1   Hazardous 
Non-

IDW-120817 57-74-9 Chlordane (technical)   ND     0.03 mg/L   FWSAP (2011) Table 8-1   Hazardous 
Non-

IDW-120817 72-20-8 Endrin   ND   0.02   mg/L   FWSAP (2011) Table 8-1   Hazardous 
Non-

IDW-120817 76-44-8 Heptachlor     ND   0.008    mg/L  FWSAP (2011) Table 8-1 Hazardous   
Non-

IDW-120817 1024-57-3 Heptachlor epoxide     ND   0.008    mg/L  FWSAP (2011) Table 8-1 Hazardous   
Non-

IDW-120817 58-89-9 gamma-BHC (Lindane)   ND     0.4    mg/L  FWSAP (2011) Table 8-1 Hazardous   
Non-

IDW-120817 72-43-5 Methoxychlor ND     10    mg/L  FWSAP (2011) Table 8-1 Hazardous   
Non-

IDW-120817 8001-35-2 Toxaphene ND     0.5    mg/L  FWSAP (2011) Table 8-1 Hazardous   
Non-

IDW-120817 94-75-7   2,4-D   ND     10 mg/L   FWSAP (2011) Table 8-1   Hazardous 
Non-

IDW-120817 93-72-1   Silvex (2,4,5-TP)   ND   1 mg/L   FWSAP (2011) Table 8-1   Hazardous 



 

 

 

      
  

 

 

 

       

       

      

       

       

      

      

       

      

        

       

      

      

       

      

       

       

      
  

 

 

 

     

     

    

     

     

    

    

     

    

      

     

    

    

     

    

     

     

Table 1. Investigation Derived Waste Screening Summary Table 

Sample Name CAS Number Analyte Result Qualifier 

FWSAP 
IDW 
Disposal 
Standard Units 

Disposal Standard 
Source 

Result 
Exceeds 
Hazardous 
Criteria? 

IDW-120817 75-35-4 1,1-Dichloroethene ND 0.7 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 107-06-2 1,2-Dichloroethane ND 0.5 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 78-93-3 2-Butanone (MEK) ND 200 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 71-43-2 Benzene ND 0.5 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 56-23-5 Carbon tetrachloride ND 0.5 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 108-90-7 Chlorobenzene ND 100 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 67-66-3 Chloroform ND 6 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 127-18-4 Tetrachloroethene ND 0.7 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 79-01-6 Trichloroethene ND 0.5 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 75-01-4 Vinyl chloride ND 0.2 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 106-46-7 1,4-Dichlorobenzene ND 7.5 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 95-95-4 2,4,5-Trichlorophenol ND 400 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 88-06-2 2,4,6-Trichlorophenol ND 2 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 121-14-2 2,4-Dinitrotoluene ND 0.13 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 95-48-7 2-Methylphenol ND 200 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 15831-10-4 3 & 4 Methylphenol ND 200 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 118-74-1 Hexachlorobenzene ND 0.13 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 



 

      
  

 

 

 

     

    

   

    

    

         

         

      

      
  

 

 

 

      

     

    

     

     

    

     

      

Table 1. Investigation Derived Waste Screening Summary Table 

Sample Name CAS Number Analyte Result Qualifier 

FWSAP 
IDW 
Disposal 
Standard Units 

Disposal Standard 
Source 

Result 
Exceeds 
Hazardous 
Criteria? 

IDW-120817 87-68-3 Hexachlorobutadiene ND 0.5 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 67-72-1 Hexachloroethane ND 3 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 98-95-3 Nitrobenzene ND 2 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 87-86-5 Pentachlorophenol ND 100 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 110-86-1 Pyridine ND 5 mg/L FWSAP (2011) Table 8-1 
Non-
Hazardous 

IDW-120817 57-12-5 Cyanide, Total 0.0091 J B 0.01 mg/L FWSAP (2011) Table 8-2 
Non-
Hazardous 

IDW-120817 18496-25-8 Sulfide ND 3.0 mg/L FWSAP (2011) Table 8-2 
Non-
Hazardous 

IDW-120817 N/A pH 7.4 H F 2 ≤ pH ≤ 12.5 SU FWSAP (2011) Table 8-2 
Non-
Hazardous 

Notes:   
µg/L – micrograms per liter 
-- no disposal criteria specified 
°F – degrees Fahrenheit 
mg/L – milligrams per liter 
CAS – Chemical Abstract Service Number 
CFR – Code of Federal Regulations   
Data Qualifier Flags:   

B – Compound was found in the blank and sample   
HF – Field parameter with a holding time of 15 minutes. Test performed by   laboratory at client’s request. 
J –   Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration   is an approximate value.   
ND –   Not detected at the reporting limit   

FWSAP – Facility-Wide Sampling and   Analysis Plan 
N/A –   Not applicable or not available 
SU – Standard   units 
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ANALYTICAL REPORT 
TestAmerica Laboratories, Inc. 
TestAmerica Canton 
4101 Shuffel Street NW 
North Canton, OH 44720 
Tel: (330)497-9396 

TestAmerica Job ID: 240-89105-1 
Client Project/Site: Ravenna, OH 

For: 
Cardno TEC, Inc 
2496 Old Ivy Road 
Suite 300 
Charlottesville, Virginia 22903 

Attn: Mr. Peter Chapman 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Authorized for release by: 
12/14/2017 2:53:10 PM 
Patrick McEntee, Manager of Project Management 
(303)736-0107 
patrick.mcentee@testamericainc.com 

This report has been electronically signed and authorized by the signatory. Electronic signature is 
intended to be the legally binding equivalent of a traditionally handwritten signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 

https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:patrick.mcentee@testamericainc.com
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Definitions/Glossary
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Qualifiers

GC Semi VOA

Qualifier Qualifier Description

X Surrogate is outside control limits

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Metals

Qualifier Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

B Compound was found in the blank and sample.

General Chemistry

Qualifier Qualifier Description

HF Field parameter with a holding time of 15 minutes. Test performed by laboratory at client's request.

B Compound was found in the blank and sample.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Canton
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Case Narrative
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Job ID: 240-89105-1

Laboratory: TestAmerica Canton

Narrative

CASE NARRATIVE

Client: Cardno TEC, Inc

Project: Ravenna, OH

Report Number: 240-89105-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

RECEIPT
The sample was received on 12/8/2017 11:15 AM; the sample arrived in good condition, properly preserved and, where required, on ice.  
The temperature of the cooler at receipt was 4.3º C.

TCLP VOLATILE ORGANIC COMPOUNDS (GC-MS)
Sample IDW-120817 (240-89105-1) was analyzed for TCLP volatile organic compounds (GC-MS) in accordance with EPA SW-846 
Methods 1311/8260B. The samples were leached on 12/10/2017 and analyzed on 12/12/2017. 

The continuing calibration verification (CCV) associated with batch 240-307239 recovered above the upper control limit for vinyl chloride.  
The samples associated with this CCV were non-detects for the affected analytes; therefore, the data have been reported.  The following 
samples are impacted: IDW-120817 (240-89105-1) and (CCVIS 240-307239/3). 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TCLP SEMIVOLATILE ORGANIC COMPOUNDS (GC-MS)
Sample IDW-120817 (240-89105-1) was analyzed for TCLP semivolatile organic compounds (GC-MS) in accordance with EPA SW-846 
Method 1311/8270D. The samples were leached on 12/10/2017, prepared on 12/11/2017 and analyzed on 12/13/2017. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TCLP ORGANOCHLORINE PESTICIDES (GC)
Sample IDW-120817 (240-89105-1) was analyzed for TCLP Organochlorine Pesticides (GC) in accordance with EPA SW-846 Method 
1311/8081B. The samples were leached on 12/10/2017, prepared on 12/12/2017 and analyzed on 12/13/2017. 

The continuing calibration verification (CCV) associated with batch 240-307466 recovered above the upper control limit for Endrin and 
Chlordane (technical) Peak 1.  The samples associated with this CCV were non-detects for the affected analytes; therefore, the data have 
been reported.  The following sample is impacted: IDW-120817 (240-89105-1). 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
 
TCLP CHLORINATED HERBICIDES
Sample IDW-120817 (240-89105-1) was analyzed for TCLP chlorinated herbicides in accordance with EPA SW-846 Methods 1311/ 
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Case Narrative
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Job ID: 240-89105-1 (Continued)

Laboratory: TestAmerica Canton (Continued)

8151A. The samples were leached on 12/10/2017, prepared on 12/12/2017 and analyzed on 12/14/2017. 
 
No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TCLP METALS
Sample IDW-120817 (240-89105-1) was analyzed for TCLP Metals in accordance with EPA SW-846 Method 1311/6010C. The samples 
were leached on 12/10/2017, prepared on 12/11/2017 and analyzed on 12/12/2017. 

Arsenic, Chromium and Lead were detected in method blank LB 240-307100/1-B at levels that were above the method detection limit but 
below the reporting limit.  The values should be considered estimates, and have been flagged.  If the associated sample reported a result 
above the MDL and/or RL, the result has been flagged.  Refer to the QC report for details.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TCLP MERCURY
Sample IDW-120817 (240-89105-1) was analyzed for TCLP mercury in accordance with EPA SW-846 Methods 1311/7470A. The samples 
were leached on 12/10/2017, prepared on 12/11/2017 and analyzed on 12/13/2017. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

IGNITABILITY
Sample IDW-120817 (240-89105-1) was analyzed for ignitability in accordance with EPA SW-846 Method 1010. The samples were 
analyzed on 12/11/2017. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TOTAL CYANIDE
Sample IDW-120817 (240-89105-1) was analyzed for total cyanide in accordance with EPA SW-846 Method 9012B. The samples were 
prepared and analyzed on 12/13/2017. 

Cyanide, Total was detected in method blank MB 240-307521/1-A at a level that was above the method detection limit but below the 
reporting limit. The value should be considered an estimate, and has been flagged.  If the associated sample reported a result above the 
MDL and/or RL, the result has been flagged.  Refer to the QC report for details.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

SULFIDE
Sample IDW-120817 (240-89105-1) was analyzed for sulfide in accordance with EPA SW-846 9034. The samples were prepared and 
analyzed on 12/13/2017. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

CORROSIVITY (PH)
Sample IDW-120817 (240-89105-1) was analyzed for Corrosivity (pH) in accordance with EPA SW-846 9040C. The samples were 
analyzed on 12/08/2017. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Method Summary
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105
Project/Site: Ravenna, OH

Method Method Description Protocol Laboratory

8260B Volatile Organic Compounds (GC/MS) SW846 TAL CAN

8270D Semivolatile Organic Compounds (GC/MS) SW846 TAL CAN

8081B Organochlorine Pesticides (GC) SW846 TAL CAN

8151A Herbicides (GC) SW846 TAL CAN

6010C Metals (ICP) SW846 TAL CAN

7470A Mercury (CVAA) SW846 TAL CAN

1010A Ignitability, Pensky-Martens Closed-Cup Method SW846 TAL CAN

9012B Cyanide, Total andor Amenable SW846 TAL CAN

9034 Sulfide, Acid soluble and Insoluble (Titrimetric) SW846 TAL CAN

9040C pH SW846 TAL CAN

Protocol References:

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396

TestAmerica Canton
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Sample Summary
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Lab Sample ID Client Sample ID Matrix Collected Received

240-89105-1 IDW-120817 Water 12/08/17 08:00 12/08/17 11:15

TestAmerica Canton
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Detection Summary
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Client Sample ID: IDW-120817 Lab Sample ID: 240-89105-1

Analyte Result Qualifier RL MDL Unit Dil Fac D Method Prep Type

Barium 0.041 J 0.50 0.0024 mg/L 1 6010C TCLP

Chromium 0.00095 J B 0.050 0.00055 mg/L 1 6010C TCLP

Flashpoint >200 1.00 1.00 Degrees F 1 1010A Total/NA

Cyanide, Total 9.1 J B 10 2.0 ug/L 1 9012B Total/NA

pH 7.4 HF 0.1 0.1 SU 1 9040C Total/NA

TestAmerica Canton
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Client Sample Results
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Client Sample ID: IDW-120817 Lab Sample ID: 240-89105-1
Date Collected: 12/08/17 08:00 Matrix: Water
Date Received: 12/08/17 11:15

Method: 8260B - Volatile Organic Compounds (GC/MS) - TCLP
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

1,1-Dichloroethene ND 0.025 0.00027 mg/L 12/12/17 00:03 1

1,2-Dichloroethane ND 0.025 0.00030 mg/L 12/12/17 00:03 1

2-Butanone (MEK) ND 0.25 0.0010 mg/L 12/12/17 00:03 1

Benzene ND 0.025 0.00028 mg/L 12/12/17 00:03 1

Carbon tetrachloride ND 0.025 0.00035 mg/L 12/12/17 00:03 1

Chlorobenzene ND 0.025 0.00032 mg/L 12/12/17 00:03 1

Chloroform ND 0.025 0.00031 mg/L 12/12/17 00:03 1

Tetrachloroethene ND 0.025 0.00030 mg/L 12/12/17 00:03 1

Trichloroethene ND 0.025 0.00033 mg/L 12/12/17 00:03 1

Vinyl chloride ND 0.025 0.00045 mg/L 12/12/17 00:03 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

1,2-Dichloroethane-d4 (Surr) 108 73 - 120 12/12/17 00:03 1

4-Bromofluorobenzene (Surr) 104 76 - 120 12/12/17 00:03 1

Toluene-d8 (Surr) 117 80 - 120 12/12/17 00:03 1

Dibromofluoromethane (Surr) 110 73 - 123 12/12/17 00:03 1

Method: 8270D - Semivolatile Organic Compounds (GC/MS) - TCLP
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

1,4-Dichlorobenzene ND 0.0040 0.00034 mg/L 12/11/17 11:46 12/13/17 12:45 1

2,4,5-Trichlorophenol ND 0.0040 0.00030 mg/L 12/11/17 11:46 12/13/17 12:45 1

2,4,6-Trichlorophenol ND 0.0040 0.00024 mg/L 12/11/17 11:46 12/13/17 12:45 1

2,4-Dinitrotoluene ND 0.0040 0.00025 mg/L 12/11/17 11:46 12/13/17 12:45 1

2-Methylphenol ND 0.0040 0.00017 mg/L 12/11/17 11:46 12/13/17 12:45 1

3 & 4 Methylphenol ND 0.0040 0.00080 mg/L 12/11/17 11:46 12/13/17 12:45 1

Hexachlorobenzene ND 0.00080 0.000085 mg/L 12/11/17 11:46 12/13/17 12:45 1

Hexachlorobutadiene ND 0.0040 0.00027 mg/L 12/11/17 11:46 12/13/17 12:45 1

Hexachloroethane ND 0.0040 0.00019 mg/L 12/11/17 11:46 12/13/17 12:45 1

Nitrobenzene ND 0.0040 0.000040 mg/L 12/11/17 11:46 12/13/17 12:45 1

Pentachlorophenol ND 0.016 0.00027 mg/L 12/11/17 11:46 12/13/17 12:45 1

Pyridine ND 0.0040 0.00035 mg/L 12/11/17 11:46 12/13/17 12:45 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

2,4,6-Tribromophenol (Surr) 42 28 - 120 12/11/17 11:46 12/13/17 12:45 1

2-Fluorobiphenyl (Surr) 93 38 - 120 12/11/17 11:46 12/13/17 12:45 1

2-Fluorophenol (Surr) 32 10 - 120 12/11/17 11:46 12/13/17 12:45 1

Nitrobenzene-d5 (Surr) 82 32 - 120 12/11/17 11:46 12/13/17 12:45 1

Phenol-d5 (Surr) 27 10 - 120 12/11/17 11:46 12/13/17 12:45 1

Terphenyl-d14 (Surr) 109 23 - 127 12/11/17 11:46 12/13/17 12:45 1

Method: 8081B - Organochlorine Pesticides (GC) - TCLP
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Chlordane (technical) ND 0.0050 0.00011 mg/L 12/12/17 09:01 12/13/17 10:36 1

Endrin ND 0.00050 0.000014 mg/L 12/12/17 09:01 12/13/17 10:36 1

Heptachlor ND 0.00050 0.000031 mg/L 12/12/17 09:01 12/13/17 10:36 1

Heptachlor epoxide ND 0.00050 0.000012 mg/L 12/12/17 09:01 12/13/17 10:36 1

gamma-BHC (Lindane) ND 0.00050 0.000011 mg/L 12/12/17 09:01 12/13/17 10:36 1

Methoxychlor ND 0.0010 0.0000080 mg/L 12/12/17 09:01 12/13/17 10:36 1

Toxaphene ND 0.020 0.00068 mg/L 12/12/17 09:01 12/13/17 10:36 1

TestAmerica Canton
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Client Sample Results
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Client Sample ID: IDW-120817 Lab Sample ID: 240-89105-1
Date Collected: 12/08/17 08:00 Matrix: Water
Date Received: 12/08/17 11:15

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

DCB Decachlorobiphenyl 83 21 - 135 12/12/17 09:01 12/13/17 10:36 1

DCB Decachlorobiphenyl 85 21 - 135 12/12/17 09:01 12/13/17 10:36 1

Tetrachloro-m-xylene 66 33 - 123 12/12/17 09:01 12/13/17 10:36 1

Tetrachloro-m-xylene 63 33 - 123 12/12/17 09:01 12/13/17 10:36 1

Method: 8151A - Herbicides (GC) - TCLP
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

2,4-D ND 0.0040 0.0022 mg/L 12/12/17 08:54 12/14/17 00:42 1

Silvex (2,4,5-TP) ND 0.0010 0.00043 mg/L 12/12/17 08:54 12/14/17 00:42 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

2,4-Dichlorophenylacetic acid 43 41 - 130 12/12/17 08:54 12/14/17 00:42 1

2,4-Dichlorophenylacetic acid 43 41 - 130 12/12/17 08:54 12/14/17 00:42 1

Method: 6010C - Metals (ICP) - TCLP
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Arsenic ND 0.050 0.0033 mg/L 12/11/17 14:00 12/12/17 11:04 1

Barium 0.041 J 0.50 0.0024 mg/L 12/11/17 14:00 12/12/17 11:04 1

Cadmium ND 0.050 0.00029 mg/L 12/11/17 14:00 12/12/17 11:04 1

Chromium 0.00095 J B 0.050 0.00055 mg/L 12/11/17 14:00 12/12/17 11:04 1

Lead ND 0.050 0.0019 mg/L 12/11/17 14:00 12/12/17 11:04 1

Selenium ND 0.050 0.0051 mg/L 12/11/17 14:00 12/12/17 11:04 1

Silver ND 0.050 0.00092 mg/L 12/11/17 14:00 12/12/17 11:04 1

Method: 7470A - Mercury (CVAA) - TCLP
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Mercury ND 0.0020 0.00013 mg/L 12/11/17 14:00 12/13/17 15:04 1

General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Flashpoint >200 1.00 1.00 Degrees F 12/11/17 06:06 1

Cyanide, Total 9.1 J B 10 2.0 ug/L 12/13/17 10:00 12/13/17 14:11 1

Sulfide ND 3000 1400 ug/L 12/13/17 08:14 12/13/17 12:06 1

pH 7.4 HF 0.1 0.1 SU 12/08/17 15:19 1

TestAmerica Canton
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Surrogate Summary
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Method: 8260B - Volatile Organic Compounds (GC/MS)
Matrix: Water Prep Type: Total/NA

Percent Surrogate Recovery (Acceptance Limits)

DCA BFB TOL DBFM

Lab Sample ID Client Sample ID (73-120) (76-120) (80-120) (73-123)

LCS 240-307239/9 Lab Control Sample 103 107 117 113

Surrogate Legend

DCA = 1,2-Dichloroethane-d4 (Surr)

BFB = 4-Bromofluorobenzene (Surr)

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

Method: 8260B - Volatile Organic Compounds (GC/MS)
Matrix: Water Prep Type: TCLP

Percent Surrogate Recovery (Acceptance Limits)

DCA BFB TOL DBFM

Lab Sample ID Client Sample ID (73-120) (76-120) (80-120) (73-123)

240-89105-1 IDW-120817 108 104 117 110

LB 240-307118/1-A MB Method Blank 107 98 114 110

Surrogate Legend

DCA = 1,2-Dichloroethane-d4 (Surr)

BFB = 4-Bromofluorobenzene (Surr)

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
Matrix: Water Prep Type: Total/NA

Percent Surrogate Recovery (Acceptance Limits)

TBP FBP 2FP NBZ PHL TPHL

Lab Sample ID Client Sample ID (28-120) (38-120) (10-120) (32-120) (10-120) (23-127)

LCS 240-307168/11-A Lab Control Sample 100 93 71 85 62 107

MB 240-307168/10-A Method Blank 92 93 68 87 53 107

Surrogate Legend

TBP = 2,4,6-Tribromophenol (Surr)

FBP = 2-Fluorobiphenyl (Surr)

2FP = 2-Fluorophenol (Surr)

NBZ = Nitrobenzene-d5 (Surr)

PHL = Phenol-d5 (Surr)

TPHL = Terphenyl-d14 (Surr)

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
Matrix: Water Prep Type: TCLP

Percent Surrogate Recovery (Acceptance Limits)

TBP FBP 2FP NBZ PHL TPHL

Lab Sample ID Client Sample ID (28-120) (38-120) (10-120) (32-120) (10-120) (23-127)

240-89105-1 IDW-120817 42 93 32 82 27 109

Surrogate Legend

TBP = 2,4,6-Tribromophenol (Surr)

FBP = 2-Fluorobiphenyl (Surr)

TestAmerica Canton
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Surrogate Summary
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

2FP = 2-Fluorophenol (Surr)

NBZ = Nitrobenzene-d5 (Surr)

PHL = Phenol-d5 (Surr)

TPHL = Terphenyl-d14 (Surr)

Method: 8081B - Organochlorine Pesticides (GC)
Matrix: Water Prep Type: Total/NA

Percent Surrogate Recovery (Acceptance Limits)

DCBP1 DCBP2 TCX1 TCX2

Lab Sample ID Client Sample ID (21-135) (21-135) (33-123) (33-123)

LCS 240-307309/6-A Lab Control Sample 78 83 66 62

MB 240-307309/5-A Method Blank 82 82 65 63

Surrogate Legend

DCBP = DCB Decachlorobiphenyl

TCX = Tetrachloro-m-xylene

Method: 8081B - Organochlorine Pesticides (GC)
Matrix: Water Prep Type: TCLP

Percent Surrogate Recovery (Acceptance Limits)

DCBP1 DCBP2 TCX1 TCX2

Lab Sample ID Client Sample ID (21-135) (21-135) (33-123) (33-123)

240-89105-1 IDW-120817 83 85 66 63

Surrogate Legend

DCBP = DCB Decachlorobiphenyl

TCX = Tetrachloro-m-xylene

Method: 8151A - Herbicides (GC)
Matrix: Water Prep Type: Total/NA

Percent Surrogate Recovery (Acceptance Limits)

DCPAA1 DCPAA2

Lab Sample ID Client Sample ID (41-130) (41-130)

LCS 240-307308/6-A Lab Control Sample 32 X 43

MB 240-307308/5-A Method Blank 31 X 42

Surrogate Legend

DCPAA = 2,4-Dichlorophenylacetic acid

Method: 8151A - Herbicides (GC)
Matrix: Water Prep Type: TCLP

Percent Surrogate Recovery (Acceptance Limits)

DCPAA1 DCPAA2

Lab Sample ID Client Sample ID (41-130) (41-130)

240-89105-1 IDW-120817 43 43

240-89105-1 MS IDW-120817 47 45

Surrogate Legend

DCPAA = 2,4-Dichlorophenylacetic acid

TestAmerica Canton
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QC Sample Results
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: LCS 240-307239/9 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307239

Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits

1,1-Dichloroethene 1.00 1.10 mg/L 110 76 - 131

1,2-Dichloroethane 1.00 1.03 mg/L 103 72 - 125

2-Butanone (MEK) 2.00 1.79 mg/L 89 55 - 137

Benzene 1.00 1.04 mg/L 104 80 - 122

Carbon tetrachloride 1.00 0.982 mg/L 98 69 - 130

Chlorobenzene 1.00 1.05 mg/L 105 80 - 120

Chloroform 1.00 1.02 mg/L 102 80 - 122

Tetrachloroethene 1.00 1.06 mg/L 106 79 - 120

Trichloroethene 1.00 1.03 mg/L 103 80 - 121

Vinyl chloride 1.00 1.10 mg/L 110 73 - 132

LCS LCS

Surrogate %Recovery Qualifier Limits

1,2-Dichloroethane-d4 (Surr) 103 73 - 120

4-Bromofluorobenzene (Surr) 107 76 - 120

Toluene-d8 (Surr) 117 80 - 120

Dibromofluoromethane (Surr) 113 73 - 123

Lab Sample ID: LB 240-307118/1-A MB Client Sample ID: Method Blank
Matrix: Water Prep Type: TCLP
Analysis Batch: 307239

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

1,1-Dichloroethene ND 0.025 0.00027 mg/L 12/11/17 21:44 1

1,2-Dichloroethane ND 0.025 0.00030 mg/L 12/11/17 21:44 1

2-Butanone (MEK) ND 0.25 0.0010 mg/L 12/11/17 21:44 1

Benzene ND 0.025 0.00028 mg/L 12/11/17 21:44 1

Carbon tetrachloride ND 0.025 0.00035 mg/L 12/11/17 21:44 1

Chlorobenzene ND 0.025 0.00032 mg/L 12/11/17 21:44 1

Chloroform ND 0.025 0.00031 mg/L 12/11/17 21:44 1

Tetrachloroethene ND 0.025 0.00030 mg/L 12/11/17 21:44 1

Trichloroethene ND 0.025 0.00033 mg/L 12/11/17 21:44 1

Vinyl chloride ND 0.025 0.00045 mg/L 12/11/17 21:44 1

MB MB

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

1,2-Dichloroethane-d4 (Surr) 107 73 - 120 12/11/17 21:44 1

4-Bromofluorobenzene (Surr) 98 76 - 120 12/11/17 21:44 1

Toluene-d8 (Surr) 114 80 - 120 12/11/17 21:44 1

Dibromofluoromethane (Surr) 110 73 - 123 12/11/17 21:44 1

Method: 8270D - Semivolatile Organic Compounds (GC/MS)

Lab Sample ID: MB 240-307168/10-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307497 Prep Batch: 307168

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

1,4-Dichlorobenzene ND 0.0040 0.00034 mg/L 12/11/17 11:46 12/13/17 11:09 1
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QC Sample Results
TestAmerica Job ID: 240-89105-1Client: Cardno TEC, Inc

Project/Site: Ravenna, OH

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 240-307168/10-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307497 Prep Batch: 307168

RL MDL

2,4,5-Trichlorophenol ND 0.0040 0.00030 mg/L 12/11/17 11:46 12/13/17 11:09 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.000240.0040 mg/L 12/11/17 11:46 12/13/17 11:09 12,4,6-Trichlorophenol

ND 0.000250.0040 mg/L 12/11/17 11:46 12/13/17 11:09 12,4-Dinitrotoluene

ND 0.000170.0040 mg/L 12/11/17 11:46 12/13/17 11:09 12-Methylphenol

ND 0.000800.0040 mg/L 12/11/17 11:46 12/13/17 11:09 13 & 4 Methylphenol

ND 0.0000850.00080 mg/L 12/11/17 11:46 12/13/17 11:09 1Hexachlorobenzene

ND 0.000270.0040 mg/L 12/11/17 11:46 12/13/17 11:09 1Hexachlorobutadiene

ND 0.000190.0040 mg/L 12/11/17 11:46 12/13/17 11:09 1Hexachloroethane

ND 0.0000400.0040 mg/L 12/11/17 11:46 12/13/17 11:09 1Nitrobenzene

ND 0.000270.016 mg/L 12/11/17 11:46 12/13/17 11:09 1Pentachlorophenol

ND 0.000350.0040 mg/L 12/11/17 11:46 12/13/17 11:09 1Pyridine

2,4,6-Tribromophenol (Surr) 92 28 - 120 12/13/17 11:09 1

MB MB

Surrogate

12/11/17 11:46

Dil FacPrepared AnalyzedQualifier Limits%Recovery

93 12/11/17 11:46 12/13/17 11:09 12-Fluorobiphenyl (Surr) 38 - 120

68 12/11/17 11:46 12/13/17 11:09 12-Fluorophenol (Surr) 10 - 120

87 12/11/17 11:46 12/13/17 11:09 1Nitrobenzene-d5 (Surr) 32 - 120

53 12/11/17 11:46 12/13/17 11:09 1Phenol-d5 (Surr) 10 - 120

107 12/11/17 11:46 12/13/17 11:09 1Terphenyl-d14 (Surr) 23 - 127

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-307168/11-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307497 Prep Batch: 307168

1,4-Dichlorobenzene 0.0800 0.0564 mg/L 70 47 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

2,4,5-Trichlorophenol 0.0800 0.0787 mg/L 98 54 - 120

2,4,6-Trichlorophenol 0.0800 0.0712 mg/L 89 54 - 120

2,4-Dinitrotoluene 0.0800 0.0862 mg/L 108 60 - 120

2-Methylphenol 0.0800 0.0655 mg/L 82 46 - 120

3 & 4 Methylphenol 0.0800 0.0595 mg/L 74 40 - 120

Hexachlorobenzene 0.0800 0.0663 mg/L 83 51 - 120

Hexachlorobutadiene 0.0800 0.0600 mg/L 75 44 - 120

Hexachloroethane 0.0800 0.0567 mg/L 71 44 - 120

Nitrobenzene 0.0800 0.0644 mg/L 80 55 - 120

Pentachlorophenol 0.160 0.0875 mg/L 55 30 - 120

Pyridine 0.160 0.0978 mg/L 61 23 - 120

2,4,6-Tribromophenol (Surr) 28 - 120

Surrogate

100

LCS LCS

Qualifier Limits%Recovery

932-Fluorobiphenyl (Surr) 38 - 120

712-Fluorophenol (Surr) 10 - 120

85Nitrobenzene-d5 (Surr) 32 - 120

62Phenol-d5 (Surr) 10 - 120

107Terphenyl-d14 (Surr) 23 - 127
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QC Sample Results
TestAmerica Job ID: 240-89105-1Client: Cardno TEC, Inc

Project/Site: Ravenna, OH

Method: 8081B - Organochlorine Pesticides (GC)

Client Sample ID: Method BlankLab Sample ID: MB 240-307309/5-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307466 Prep Batch: 307309

RL MDL

Chlordane (technical) ND 0.0050 0.00011 mg/L 12/12/17 09:01 12/13/17 10:11 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0000140.00050 mg/L 12/12/17 09:01 12/13/17 10:11 1Endrin

ND 0.0000310.00050 mg/L 12/12/17 09:01 12/13/17 10:11 1Heptachlor

ND 0.0000120.00050 mg/L 12/12/17 09:01 12/13/17 10:11 1Heptachlor epoxide

ND 0.0000110.00050 mg/L 12/12/17 09:01 12/13/17 10:11 1gamma-BHC (Lindane)

ND 0.00000800.0010 mg/L 12/12/17 09:01 12/13/17 10:11 1Methoxychlor

ND 0.000680.020 mg/L 12/12/17 09:01 12/13/17 10:11 1Toxaphene

DCB Decachlorobiphenyl 82 21 - 135 12/13/17 10:11 1

MB MB

Surrogate

12/12/17 09:01

Dil FacPrepared AnalyzedQualifier Limits%Recovery

82 12/12/17 09:01 12/13/17 10:11 1DCB Decachlorobiphenyl 21 - 135

65 12/12/17 09:01 12/13/17 10:11 1Tetrachloro-m-xylene 33 - 123

63 12/12/17 09:01 12/13/17 10:11 1Tetrachloro-m-xylene 33 - 123

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-307309/6-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307466 Prep Batch: 307309

Endrin 0.000800 0.000628 mg/L 78 36 - 124

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Heptachlor 0.000800 0.000554 mg/L 69 37 - 120

Heptachlor epoxide 0.000800 0.000511 mg/L 64 44 - 120

gamma-BHC (Lindane) 0.000800 0.000517 mg/L 65 23 - 120

Methoxychlor 0.000800 0.000592 J mg/L 74 36 - 120

DCB Decachlorobiphenyl 21 - 135

Surrogate

78

LCS LCS

Qualifier Limits%Recovery

83DCB Decachlorobiphenyl 21 - 135

66Tetrachloro-m-xylene 33 - 123

62Tetrachloro-m-xylene 33 - 123

Method: 8151A - Herbicides (GC)

Client Sample ID: Method BlankLab Sample ID: MB 240-307308/5-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307545 Prep Batch: 307308

RL MDL

2,4-D ND 0.0040 0.0022 mg/L 12/12/17 08:54 12/13/17 23:39 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.000430.0010 mg/L 12/12/17 08:54 12/13/17 23:39 1Silvex (2,4,5-TP)

2,4-Dichlorophenylacetic acid 31 X 41 - 130 12/13/17 23:39 1

MB MB

Surrogate

12/12/17 08:54

Dil FacPrepared AnalyzedQualifier Limits%Recovery

42 12/12/17 08:54 12/13/17 23:39 12,4-Dichlorophenylacetic acid 41 - 130
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QC Sample Results
TestAmerica Job ID: 240-89105-1Client: Cardno TEC, Inc

Project/Site: Ravenna, OH

Method: 8151A - Herbicides (GC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-307308/6-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307545 Prep Batch: 307308

2,4-D 0.0200 0.0119 mg/L 59 42 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Silvex (2,4,5-TP) 0.00500 0.00250 mg/L 50 41 - 120

2,4-Dichlorophenylacetic acid X 41 - 130

Surrogate

32

LCS LCS

Qualifier Limits%Recovery

432,4-Dichlorophenylacetic acid 41 - 130

Client Sample ID: IDW-120817Lab Sample ID: 240-89105-1 MS
Matrix: Water Prep Type: TCLP
Analysis Batch: 307545 Prep Batch: 307308

2,4-D ND F1 0.0200 0.00819 mg/L 41 38 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Silvex (2,4,5-TP) ND * 0.00500 0.00317 mg/L 63 36 - 120

2,4-Dichlorophenylacetic acid 41 - 130

Surrogate

47

MS MS

Qualifier Limits%Recovery

452,4-Dichlorophenylacetic acid 41 - 130

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 240-307201/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307354 Prep Batch: 307201

RL MDL

Arsenic ND 0.050 0.0033 mg/L 12/11/17 14:00 12/12/17 10:34 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.00240.50 mg/L 12/11/17 14:00 12/12/17 10:34 1Barium

ND 0.000290.050 mg/L 12/11/17 14:00 12/12/17 10:34 1Cadmium

ND 0.000550.050 mg/L 12/11/17 14:00 12/12/17 10:34 1Chromium

ND 0.00190.050 mg/L 12/11/17 14:00 12/12/17 10:34 1Lead

ND 0.00510.050 mg/L 12/11/17 14:00 12/12/17 10:34 1Selenium

ND 0.000920.050 mg/L 12/11/17 14:00 12/12/17 10:34 1Silver

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-307201/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307354 Prep Batch: 307201

Arsenic 2.00 2.22 mg/L 111 50 - 150

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Barium 2.00 2.01 mg/L 100 50 - 150

Cadmium 0.0500 0.0548 mg/L 110 50 - 150

Chromium 0.200 0.205 mg/L 103 50 - 150

Lead 0.500 0.467 mg/L 93 50 - 150

Selenium 2.00 2.22 mg/L 111 50 - 150

Silver 0.0500 0.0575 mg/L 115 50 - 150
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QC Sample Results
TestAmerica Job ID: 240-89105-1Client: Cardno TEC, Inc

Project/Site: Ravenna, OH

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: Method BlankLab Sample ID: LB 240-307100/1-B
Matrix: Water Prep Type: TCLP
Analysis Batch: 307354 Prep Batch: 307201

RL MDL

Arsenic 0.00372 J 0.050 0.0033 mg/L 12/11/17 14:00 12/12/17 10:25 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.00240.50 mg/L 12/11/17 14:00 12/12/17 10:25 1Barium

ND 0.000290.050 mg/L 12/11/17 14:00 12/12/17 10:25 1Cadmium

0.000839 J 0.000550.050 mg/L 12/11/17 14:00 12/12/17 10:25 1Chromium

0.00224 J 0.00190.050 mg/L 12/11/17 14:00 12/12/17 10:25 1Lead

ND 0.00510.050 mg/L 12/11/17 14:00 12/12/17 10:25 1Selenium

ND 0.000920.050 mg/L 12/11/17 14:00 12/12/17 10:25 1Silver

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-307202/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307585 Prep Batch: 307202

RL MDL

Mercury ND 0.0020 0.00013 mg/L 12/11/17 14:00 12/13/17 14:46 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-307202/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307585 Prep Batch: 307202

Mercury 0.00500 0.00571 mg/L 114 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: LB 240-307100/1-C
Matrix: Water Prep Type: TCLP
Analysis Batch: 307585 Prep Batch: 307202

RL MDL

Mercury ND 0.0020 0.00013 mg/L 12/11/17 14:00 12/13/17 14:44 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Method: 1010A - Ignitability, Pensky-Martens Closed-Cup Method

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-307121/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307121

Flashpoint 81.0 83.00 Degrees F 102 97 - 103

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: IDW-120817Lab Sample ID: 240-89105-1 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307121

Flashpoint >200 >200 Degrees F NC 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 240-89105-1Client: Cardno TEC, Inc

Project/Site: Ravenna, OH

Method: 9012B - Cyanide, Total andor Amenable

Client Sample ID: Method BlankLab Sample ID: MB 240-307521/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307573 Prep Batch: 307521

RL MDL

Cyanide, Total 7.60 J 10 2.0 ug/L 12/13/17 10:00 12/13/17 13:53 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-307521/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307573 Prep Batch: 307521

Cyanide, Total 598 630 ug/L 105 59 - 129

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: MRL 240-307573/12
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307573

Cyanide, Total 0.0100 0.00980 J mg/L 98 70 - 130

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9034 - Sulfide, Acid soluble and Insoluble (Titrimetric)

Client Sample ID: Method BlankLab Sample ID: MB 240-307478/7-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307517 Prep Batch: 307478

RL MDL

Sulfide ND 3000 1400 ug/L 12/13/17 08:14 12/13/17 11:57 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-307478/8-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307517 Prep Batch: 307478

Sulfide 8270 8130 ug/L 98 70 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: IDW-120817Lab Sample ID: 240-89105-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307517 Prep Batch: 307478

Sulfide ND 8270 7730 ug/L 94 32 - 130

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: IDW-120817Lab Sample ID: 240-89105-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 307517 Prep Batch: 307478

Sulfide ND 8270 6930 ug/L 84 32 - 130 11 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 240-89105-1Client: Cardno TEC, Inc

Project/Site: Ravenna, OH

Method: 9040C - pH

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-306952/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 306952

pH 9.19 9.2 SU 100 97 - 103

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: IDW-120817Lab Sample ID: 240-89105-1 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 306952

pH 7.4 HF 7.4 SU 0.3 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Association Summary
TestAmerica Job ID: 240-89105-1Client: Cardno TEC, Inc

Project/Site: Ravenna, OH

GC/MS VOA

Leach Batch: 307118

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1311240-89105-1 IDW-120817 TCLP

Water 1311LB 240-307118/1-A MB Method Blank TCLP

Analysis Batch: 307239

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260B 307118240-89105-1 IDW-120817 TCLP

Water 8260B 307118LB 240-307118/1-A MB Method Blank TCLP

Water 8260BLCS 240-307239/9 Lab Control Sample Total/NA

GC/MS Semi VOA

Leach Batch: 307100

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1311240-89105-1 IDW-120817 TCLP

Prep Batch: 307168

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3510C 307100240-89105-1 IDW-120817 TCLP

Water 3510CMB 240-307168/10-A Method Blank Total/NA

Water 3510CLCS 240-307168/11-A Lab Control Sample Total/NA

Analysis Batch: 307497

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8270D 307168240-89105-1 IDW-120817 TCLP

Water 8270D 307168MB 240-307168/10-A Method Blank Total/NA

Water 8270D 307168LCS 240-307168/11-A Lab Control Sample Total/NA

GC Semi VOA

Leach Batch: 307100

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1311240-89105-1 IDW-120817 TCLP

Water 1311240-89105-1 MS IDW-120817 TCLP

Prep Batch: 307308

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8151A 307100240-89105-1 IDW-120817 TCLP

Water 8151AMB 240-307308/5-A Method Blank Total/NA

Water 8151ALCS 240-307308/6-A Lab Control Sample Total/NA

Water 8151A 307100240-89105-1 MS IDW-120817 TCLP

Prep Batch: 307309

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3510C 307100240-89105-1 IDW-120817 TCLP

Water 3510CMB 240-307309/5-A Method Blank Total/NA

Water 3510CLCS 240-307309/6-A Lab Control Sample Total/NA

Analysis Batch: 307466

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8081B 307309240-89105-1 IDW-120817 TCLP
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QC Association Summary
TestAmerica Job ID: 240-89105-1Client: Cardno TEC, Inc

Project/Site: Ravenna, OH

GC Semi VOA (Continued)

Analysis Batch: 307466 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8081B 307309MB 240-307309/5-A Method Blank Total/NA

Water 8081B 307309LCS 240-307309/6-A Lab Control Sample Total/NA

Analysis Batch: 307545

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8151A 307308240-89105-1 IDW-120817 TCLP

Water 8151A 307308MB 240-307308/5-A Method Blank Total/NA

Water 8151A 307308LCS 240-307308/6-A Lab Control Sample Total/NA

Water 8151A 307308240-89105-1 MS IDW-120817 TCLP

Metals

Leach Batch: 307100

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1311240-89105-1 IDW-120817 TCLP

Water 1311LB 240-307100/1-B Method Blank TCLP

Water 1311LB 240-307100/1-C Method Blank TCLP

Prep Batch: 307201

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3010A 307100240-89105-1 IDW-120817 TCLP

Water 3010A 307100LB 240-307100/1-B Method Blank TCLP

Water 3010AMB 240-307201/2-A Method Blank Total/NA

Water 3010ALCS 240-307201/3-A Lab Control Sample Total/NA

Prep Batch: 307202

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 307100240-89105-1 IDW-120817 TCLP

Water 7470A 307100LB 240-307100/1-C Method Blank TCLP

Water 7470AMB 240-307202/2-A Method Blank Total/NA

Water 7470ALCS 240-307202/3-A Lab Control Sample Total/NA

Analysis Batch: 307354

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 307201240-89105-1 IDW-120817 TCLP

Water 6010C 307201LB 240-307100/1-B Method Blank TCLP

Water 6010C 307201MB 240-307201/2-A Method Blank Total/NA

Water 6010C 307201LCS 240-307201/3-A Lab Control Sample Total/NA

Analysis Batch: 307585

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 307202240-89105-1 IDW-120817 TCLP

Water 7470A 307202LB 240-307100/1-C Method Blank TCLP

Water 7470A 307202MB 240-307202/2-A Method Blank Total/NA

Water 7470A 307202LCS 240-307202/3-A Lab Control Sample Total/NA
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QC Association Summary
TestAmerica Job ID: 240-89105-1Client: Cardno TEC, Inc

Project/Site: Ravenna, OH

General Chemistry

Analysis Batch: 306952

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9040C240-89105-1 IDW-120817 Total/NA

Water 9040CLCS 240-306952/2 Lab Control Sample Total/NA

Water 9040C240-89105-1 DU IDW-120817 Total/NA

Analysis Batch: 307121

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 1010A240-89105-1 IDW-120817 Total/NA

Water 1010ALCS 240-307121/1 Lab Control Sample Total/NA

Water 1010A240-89105-1 DU IDW-120817 Total/NA

Prep Batch: 307478

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9030B240-89105-1 IDW-120817 Total/NA

Water 9030BMB 240-307478/7-A Method Blank Total/NA

Water 9030BLCS 240-307478/8-A Lab Control Sample Total/NA

Water 9030B240-89105-1 MS IDW-120817 Total/NA

Water 9030B240-89105-1 MSD IDW-120817 Total/NA

Analysis Batch: 307517

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9034 307478240-89105-1 IDW-120817 Total/NA

Water 9034 307478MB 240-307478/7-A Method Blank Total/NA

Water 9034 307478LCS 240-307478/8-A Lab Control Sample Total/NA

Water 9034 307478240-89105-1 MS IDW-120817 Total/NA

Water 9034 307478240-89105-1 MSD IDW-120817 Total/NA

Prep Batch: 307521

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9012B240-89105-1 IDW-120817 Total/NA

Water 9012BMB 240-307521/1-A Method Blank Total/NA

Water 9012BLCS 240-307521/2-A Lab Control Sample Total/NA

Analysis Batch: 307573

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9012B 307521240-89105-1 IDW-120817 Total/NA

Water 9012B 307521MB 240-307521/1-A Method Blank Total/NA

Water 9012B 307521LCS 240-307521/2-A Lab Control Sample Total/NA

Water 9012BMRL 240-307573/12 Lab Control Sample Total/NA

TestAmerica Canton

Page 22 of 29 12/14/2017 



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Lab Chronicle
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Client Sample ID: IDW-120817 Lab Sample ID: 240-89105-1
Matrix: WaterDate Collected: 12/08/17 08:00

Date Received: 12/08/17 11:15

Leach 1311 12/10/17 14:30 DRJ307118 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

TCLP

Analysis 8260B 1 307239 12/12/17 00:03 TJL1 TAL CANTCLP

Leach 1311 307100 12/10/17 14:30 MNH TAL CANTCLP

Prep 3510C 307168 12/11/17 11:46 BMB TAL CANTCLP

Analysis 8270D 1 307497 12/13/17 12:45 JMG TAL CANTCLP

Leach 1311 307100 12/10/17 14:30 MNH TAL CANTCLP

Prep 3510C 307309 12/12/17 09:01 BMB TAL CANTCLP

Analysis 8081B 1 307466 12/13/17 10:36 BPM TAL CANTCLP

Leach 1311 307100 12/10/17 14:30 MNH TAL CANTCLP

Prep 8151A 307308 12/12/17 08:54 BMB TAL CANTCLP

Analysis 8151A 1 307545 12/14/17 00:42 RTR TAL CANTCLP

Leach 1311 307100 12/10/17 14:30 MNH TAL CANTCLP

Prep 3010A 307201 12/11/17 14:00 AJC TAL CANTCLP

Analysis 6010C 1 307354 12/12/17 11:04 AS1 TAL CANTCLP

Leach 1311 307100 12/10/17 14:30 MNH TAL CANTCLP

Prep 7470A 307202 12/11/17 14:00 AJC TAL CANTCLP

Analysis 7470A 1 307585 12/13/17 15:04 DSH TAL CANTCLP

Analysis 1010A 1 307121 12/11/17 06:06 TPH TAL CANTotal/NA

Prep 9012B 307521 12/13/17 10:00 JESW TAL CANTotal/NA

Analysis 9012B 1 307573 12/13/17 14:11 JESW TAL CANTotal/NA

Prep 9030B 307478 12/13/17 08:14 BLW TAL CANTotal/NA

Analysis 9034 1 307517 12/13/17 12:06 BLW TAL CANTotal/NA

Analysis 9040C 1 306952 12/08/17 15:19 MMM TAL CANTotal/NA

Laboratory References:

TAL CAN = TestAmerica Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396

TestAmerica Canton
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Accreditation/Certification Summary
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Laboratory: TestAmerica Canton
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number Expiration Date

Ohio VAP CL00245State Program 09-06-19

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

1010A Water Flashpoint

6010C 3010A Water Arsenic

6010C 3010A Water Barium

6010C 3010A Water Cadmium

6010C 3010A Water Chromium

6010C 3010A Water Lead

6010C 3010A Water Selenium

6010C 3010A Water Silver

8081B 3510C Water Chlordane (technical)

8081B 3510C Water Endrin

8081B 3510C Water gamma-BHC (Lindane)

8081B 3510C Water Heptachlor

8081B 3510C Water Heptachlor epoxide

8081B 3510C Water Methoxychlor

8081B 3510C Water Toxaphene

8270D 3510C Water 1,4-Dichlorobenzene

8270D 3510C Water 2,4,5-Trichlorophenol

8270D 3510C Water 2,4,6-Trichlorophenol

8270D 3510C Water 2,4-Dinitrotoluene

8270D 3510C Water 2-Methylphenol

8270D 3510C Water 3 & 4 Methylphenol

8270D 3510C Water Hexachlorobenzene

8270D 3510C Water Hexachlorobutadiene

8270D 3510C Water Hexachloroethane

8270D 3510C Water Nitrobenzene

8270D 3510C Water Pentachlorophenol

8270D 3510C Water Pyridine

9012B 9012B Water Cyanide, Total

9034 9030B Water Sulfide

9040C Water pH

Laboratory: TestAmerica Denver
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

A2LA 2907.01DoD ELAP 10-31-19 *

A2LA ISO/IEC 17025 2907.01 10-31-19

Alabama State Program 4 40730 09-30-12 *

Alaska (UST) State Program 10 UST-30 04-05-18

Arizona State Program 9 AZ0713 12-20-17

Arkansas DEQ State Program 6 88-0687 06-01-18

California State Program 9 2513 01-08-18

Connecticut State Program 1 PH-0686 09-30-18

Florida NELAP 4 E87667 06-30-18

Georgia State Program 4 N/A 01-08-18

Illinois NELAP 5 200017 04-30-18

Iowa State Program 7 370 12-01-18

TestAmerica Canton

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Accreditation/Certification Summary
Client: Cardno TEC, Inc TestAmerica Job ID: 240-89105-1
Project/Site: Ravenna, OH

Laboratory: TestAmerica Denver (Continued)
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

Kansas E-101667NELAP 04-30-18

Louisiana NELAP 6 02096 06-30-18

Maine State Program 1 CO0002 03-03-19

Minnesota NELAP 5 8-999-405 12-31-17

Nevada State Program 9 CO0026 07-31-18

New Hampshire NELAP 1 205310 04-28-18

New Jersey NELAP 2 CO004 06-30-18

New York NELAP 2 11964 04-01-18

North Carolina (WW/SW) State Program 4 358 12-31-17

North Dakota State Program 8 R-034 01-09-18

Oklahoma State Program 6 8614 08-31-18

Oregon NELAP 10 4025 01-08-18

Pennsylvania NELAP 3 68-00664 07-31-18

South Carolina State Program 4 72002001 01-08-18

Texas NELAP 6 T104704183-17-14 09-30-18

USDA Federal P330-16-00397 12-15-19

Utah NELAP 8 CO00026 07-31-18

Virginia NELAP 3 460232 06-14-18

Washington State Program 10 C583 08-03-18

West Virginia DEP State Program 3 354 12-31-17 *

Wisconsin State Program 5 999615430 08-31-18

Wyoming (UST) A2LA 8 2907.01 10-31-19

TestAmerica Canton

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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TestAmerica Canton ample Receipt Form/Narrative 
Canton Facility 

Client &rJ.. 1\0 

Cooler Received on (1.-/f;/ /7 
FedEx: I" Grd Ex UPS FAS 

TestAmerica ooler # Foam Box 
Packing material u ed: @:§le ~ Foam a tic Ba 

OOLA T: ~ ~lee Drylce Water None 
Other - ------ -

1. ooler temperature upon receipt D ee Multiple c lcr Fonn 

IR GUN# IR-8 (CF -0.3 ° ) Ob erved ooler Temp. 4. Co °C orrected Co ler Temp. '-1 , 3 °C 
JR GUN #36 (CF +-0.3°C) Ob erved ooler Temp. °C orrected Cooler Temp. ___ 0 

JR GUN# 627 (Cf l.3°C) Observes Geeter Temp. °C Ceffeerea Ceeler Tem13. °C 

2. Were lamper/cu tody . als on the out ide of the cooler(s)? If Yes Quantity __ l_ @ No 
-Were the seals on the outside of the cooler( ) signed & dated? '@ No NA 
-Were tamper/cu tody eat. on the bottl ( ) or bottle kit (LLHg/MeHg)? Yes ® 
-Were tamper/custody eat intact and uncompromised? ~ No NA 

3. hipper 'packing slip attached to the cooler( )? Ye ~ 
4. Did cu tody papers accompany the ample )? ~ No 
5. Were the cu tod paper relinquished & igned in the appropriate place·. ~ o 
6. Was/were the per on( ) w'bo collected the samples learly identified on the OC? No 
7. Did all bottle arrive in good condition (Unbroken)? 
8. Could all bottle label be reconciled with the COC? 
9. Were correct bottle(s) used for the test( ) indicated? 
I 0. Sufficient quantity received to perfonn indicated analy e ? 
11. Are the e work hare ample ? 

l f yes Que tions 12- I 6 ha e been hecked at the originating laboratory. 

Tests that ere not 
checked for pH by 
Receiving: 

VOA 
Oil and Grease 
TO 

12. Were all preserved ample(s) at the correct pH upon receipt? ~ No
0 

NA pH trip Lot# HC730269 

13. Were OA on the COC? @ 
14. Were air bubble. >6 mm in any VOA vial ? e .. Larger than this. Yes ® NA 
15. Wa a OA trip blank pre ent in the cooler( )? Trip Blank Lot #___ _ __ Ye ® 
16. Wa aLLHgorMeHgtripblankpre ent? ______________ Ye ~ 

Contacted PM _ _ _ ___ Date _ _ _ _ _ __ by _ _ ____ via Verbal oice Mail Other 

oncerning ______ ________ _ _ _________ _____ _ _ _ __ _ 

16. CHAIN OF CUSTODY & AMPLE DlSCREPANClES I Sampl~ proces ed by: 

17. SAMPLE CONDITIO 
Sample() were received after the recommended holding time bad expired. 
Sample(s) were re eived in a broken container. 

ample(s) were received with bubble >6 mm jn diameter. (Notify PM) 

18. AMPLE PRESERVATIO 

Sample() were further preserved in the laboratory. 
Time pre erved: Preservative(s) added/Lot number(s) : 

WI-NC-099 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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12/8/2017 Login Container Summary Report 240-89105 

Temperature readings:----------- - - -------------------

Client ample ID 

IDW-120817 

ID -120817 

JDW-120817 

Page I of I 

240-8910 -F-1 

240-89105-G- I 

240-8910 -H-1 

on1ainer Preservative 
Container ype Jill_ Added (ml ) Lot # 

Plastic 250ml - , ilh odium Hydro, > 12 

Plasti 2 0ml - with Zinc cetate & >9 

Plastic ·ooml - , ilh itric Acid <2 

• 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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Login Sample Receipt Checklist

Client: Cardno TEC, Inc Job Number: 240-89105-1

Login Number: 89105

Question Answer Comment

Creator: Dolezal, Derren S

List Source: TestAmerica Canton

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 
meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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· CAMP RAVENNA WEEKLY NON-HAZARDOUS & HAZARDOUS WASTE 
~ INSPECTION{INYENTORY SHEET o:(:e_ ft' 

Contractor: Cali; 10_ Mo1;1th: OeC{.'4\'\t>e,, Year: 2,Q \3: WasteDescriptioo:g,r f-f\ w •• ! ff 
Container Nos. Ca rdt10 ::ft./-114-: 'V\ ~ 

Point ofContact (Name/ Number) 

Pro 'ect Name: 

Waste Detennination: Pending Analysis, 
Hazardous, Non-Hazardous, etc. 

*Location on installation: 

Date Generated: 

Pro· ected date ofdis osal: 

Non-Haz, Satellite, 90 da stora e area 

Waste eneration site: 

Number ofContainers size I 

Condition ofContainer: 
Containers closed, no loose lids, no loose 
bWI ? 
Waste labeled properly and visible ( 40 
CFR 262.34 (c) I): 

Photo's submitted 

Printed Name: 

Si ature: 

CONTRACTORS ARE REQUIRED TO SUBMIT THIS FORM WEEKLY TO THE CAMP RAVENNA ENV OFFFICE WHEN WASTE IS STORED 
ON SITE. 

Portage and TIU111bull CoW1ties, Ohio Waste Management Guidelines 



PlA,JT 

6. US EPA ID Number 

8. US EPA ID Number 

C. Facil ity's Phone 

12. Containers11. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, and Packing Group (if any)) 13. 14. 
Total Unit

HM No. Type Quantity WtNol 

~N HAZARDOU . 0 D MAlERIA (WAT R 

'· (')0 ......_" .~I 

;. 

15. Special Handlin_g Instructions and Additional Information 
~ 

I * 
16. GENERATOR CERTIFICATION: I hereby declare that the contents of this consignment are ful ly and accurately described above by proper sh ipping name and are classified, 

packed, marked, and labeled, and are in all respects in proper condition for transport by highway according to applicable international and national governmental regulations. 

Printed/Typed Name Signature 
• I 

-,\.< 'l ~ \ ,1r111 \ < \ f -1- , X' i \/\ . l 
17:'Transpbrter 1 'Acknowledgement of Receipt of Materials 

Printed/Typed Name 

1--... n-!=tJ r2 
Signature 

/ -! <:..._ 
Month 

I "). 

Day _, Year 

18. Transporter 2 Acl<nowledgement of Receipt of Materials 

Printed/Typed Name Signature Month Day Year 

19. Discrepancy 

19a. Discrepancy Indication Space D Quantity DType D Residue D Partial Rejection D Full Rej ection 

Manifest Reference Number: 

19b. Alternate Facility (or Generator) US EPA ID Number 

Facilit 's Phone: 
19c. Signature of Alternate Facility (or Generator) Signature Month Day Year 

20. Facility Owner or Operator: Certification of receipt of materials covered by this manifest except as noted in Item 19a 

Printed/Typed Name Signature 

GENERATOR'S COPY 
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1.1.1.1 

June 16, 2017 

Mark Leeper, P.G., MBA  
Team Lead, Cleanup and Restoration Branch ARNG Directorate 
111 South George Mason Drive  
Arlington, VA 22204 

Subject: Groundwater Monitoring Well Installation, Facility-Wide Groundwater Monitoring 
Program RVAAP-66, Portage and Trumball Counties, Ohio Contract Number: W9133L-
14-D-0008 Delivery Order: 0003 

ATTN: Mark Leeper: 

The TEC-Weston Joint Venture (TEC-Weston JV) is submitting this Technical Memorandum to document 
the installation of new groundwater monitoring wells at the RVAAP-66 Facility-Wide Groundwater Area of 
Concern (AOC) at the Former Ravenna Army Ammunition Plant (RVAAP) in accordance with the 
Performance Work Statement (PWS), Contract Number W9133-14-D-0008 Delivery Order Number 0003.  

Between August and December 2016, 15 new groundwater monitoring wells were installed at the RVAAP. 
Attachment A summarizes the well constructions details, Attachment B contains the soil boring logs, 
Attachment C contains the monitoring well construction forms, and Attachment D contains the survey data.  

We appreciate the opportunity to work with you. If you have any questions or comments regarding this 
deliverable, please feel free to contact me by telephone (512) 651-7108 or email at 
Brent.Ferry@westonsolutions.com. 

Sincerely, 

Brent C. Ferry, PG, PMP 
Environmental Restoration Project Manager,   
TEC-Weston Joint Venture 
Direct 512-651-7108 Mobile 309-236-9235  Fax 512-651-7101 
Address 2705 Bee Cave Road, Suite 100, Austin, TX 78746-5685 

Attachment A: Monitoring Well Construction Details 
Attachment B:  Geologic Logs 
Attachment C: Well Construction Forms 
Attachment D: Survey Data 

mailto:Brent.Ferry@westonsolutions.com
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 Attachment  A.  Monitoring  Well  Construction Details 

Monitoring Well Easting Northing 
 Ground  Surface 
 Elevation  (survey ft) 

 Top  of  Casing 
 Elevation  (survey ft) 

 Total  Depth  (ft 
 below ground  

surface) 

 Screen  Interval  (ft 
 below  ground 

surface) 
 BKGmw‐022 

  
(BKG‐HSS1)               559,378.40              2,331,517.26 1164.62 1167.32 37.5 27.5 ‐ 37.5 
 BKGmw‐023 (BKG‐HSS2)               560,638.87              2,335,771.51 1181.07 1183.62 43.5 33.5 ‐ 43.5 
 BKGmw‐024  (BKG‐SCON1)               570,728.76              2,355,029.69 1041.19 1043.78 156.3 146.3 ‐156.3 
 BKGmw‐025 (BKG‐SCON2)               554,845.62              2,328,408.97 1107.99 1110.60 277 267 ‐ 277 
 FWGmw‐017 (FWG‐SCON3)               557,518.22              2,375,792.88 958.53 961.26 143.5 133.5 ‐ 143.5 
 FWGmw‐018 (FWG‐SCON4)               554,933.24              2,369,793.44 981.12 984.03 146.2 136.2 ‐ 146.2 

FWGmw‐019               555,486.89              2,356,265.25 1129.58 1132.23 234.5 224.5 ‐ 234.5 
 FWGmw‐020 (FWG‐SS/C3)               554,944.12              2,369,769.12 981.73 984.58 44.7 34.7 ‐ 44.7 
 FWGmw‐021 (FWG‐SS/C4)               555,708.43              2,371,551.33 984.88 987.97 44.4 34.4 ‐ 44.4 

FWGmw‐022               555,466.61              2,356,276.69 1129.61 1132.31 163.8 153.8 ‐ 163.8 
FWGmw‐023               553,999.50              2,351,494.36 1149.66 1152.37 213.5 203.5 ‐ 213.5 

 FWGmw‐024 (FWG‐SS/C8)               557,546.23              2,375,717.99 960.30 963.16 33.7 23.7 ‐ 33.7 
LL1mw‐089               563,639.31              2,378,139.92 977.54 980.29 36.5 26.5 ‐ 36.5 
LL2mw‐272               560,599.71              2,373,808.49 1015.00 1017.80 29.2 19.2 ‐ 29.2 
NTAmw‐120               551,376.89              2,347,141.08 1072.67 1075.20 119.5 109.5 ‐ 119.5 

  

                               

                     

                                         

                                

Notes: 
The coordinates are based on the Ohio State Plane Coordinate System ‐ Ohio North North American Datum (NAD 83). 
The elevations are based on the National Geodetic Vertical Datum of 1988. 
Both the coordinates and the elevations were adjusted to match the information provided by the Army Corp of Engineer for monument ‐ RAV 2. 
Some monitoring wells were renamed after installation. For those wells, the original name is included in parenthesis. 
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- s~.t.t $9oJJ!Jt>i>,u')! S,,.J,fm, 1;14t &,.,..,..,wLII c,.-.r,4ft,l, ~ 14.', r,s....ucJ ,·,. 
- "1 J/l tJ,O (ss) ,ii1Uft1 C,1111IJt,\Cf1,,li~, Vlff J.o.rJ

1 
pi,"c.c,(fo>,.f. o.f~11sf, C.>~l~.f.c 

- ,,,. 8.,11.,,.,. 7:l'•pfe,.,, f, b1 ,,.:,,. w,·~" 1:sH ,,... 1111,;1-..,l-;.,11 ,,f lA,·r 

~~ij,~~~/j0, 
b,~.., f., TAA ilru.Ju, il;, ttc..,.;,,. iJf c.,,,. t·'" i,.~t,11,.I, /1,., SMol/ 
!'ti'f;.,,,.,r,, I1 Hfpd.,,,~ f ,,,..-;µc. !CJ/( /ho.ml i11 fmd• f •'tttt "1Cft v,,.,, 

J.,,,·,, ~lrnfi1111 lfJl"I .JJ... l,11,,I.J ft O/IJ we.II CfM'A«d. 0,:11;,.~ 
cl,,·Ur, J,,.J ./;, ooJuJ.,· ll :J. ,I-., r,f,:...,, ;~. J S~o1rr1lt.J foi>' .,11 8/i..Jllt. 

- s.,.J,l,.t (loiJ.D~ Uo.o'} So11J1'-,.,.t
1 
'irisy h ,,:,Hit li'1M f,, f1Alwn'ztd. JJr,·11 , 

- Ii .. 5" . 0,0 
(st)/ 

b,..,..,11, wtll c,,..,11JtJ ""',J 1,,,.,J, ,.,,., c"'"'f.,,..,,.,..Jt ftJ\11 ,Y ,Q f/t1.f., 
i11 ,IJ., i11/oc.f AI\J (u,.r.rul r,sfc, C,rt r,u.,~ P,:Jl;,,1 11,II' "'Ila'- ff"" L,fl Cw. irr.., .C°lil"'' t>.S ,A,oJl/t.. /Yl,tf C.>Fl lo1rl- lllf #.. alrlt1.. 

- 5oitlrl," { 11(),c, ·-u.o.o'} s,.,.J,J-J..,., 1'·1' 1~ .J...11, will 

- U.5" IJ,0 
lss)/ 

CtA11t11 hJ ..,. ,J J.orJ, l'1 ~ r llf ,fr,., f, s,J,',1,-1/y 
- fl'M /11\cJilA,.. ,,.. :11,J, I~,,... q,.. ... r,.11'J ..1., 'f.lA•rb. 

L,,~ r.- pd1bler, C.>rt ru.,.,1c11 itt&At f"'-t. .11• 11.L.,.,, 

- L,sl fr1.,,o'-13o,o'} LiJsl all ,.,,,,C...lf,·.,, 011J 
0,0- o,o wo.'1, rc.lur111 i,ulic,-h l;kf. It 'V~t - Pf,.. c.,,, 

StlllJs,I.,,.,, 0,.-ll., r{p•,h lio,J ,.,,k. 
-

LJff 
(no.a~ I'IO,o '} Lo11f i1ll CoJf(, C.Af:,,~ ~nJ t" h,.,.,,tl.f, sfuJ c.r,~ 

- u.o 1,1.,J,, rt/u111t 1',1d,co.lc l:k,/1 'f'"t in,h./~J +.1 11/iJ: D,:ll,·,.s 
- {),t) n~ C.1,c. ftMJ.rJ.,,,,. D,1llcr np1rft A-,J fJck, U·»t11J ,.,f II.Jo'.,,, 

f/q "' - s...J,I""' {1&/iJ.u~ 11./1.,U'): J.,,J,f.,,,,,1'"'1, i,...,,1, ,.:,.l,l..lc. Bt5011 CJ,t t1111.f.',,1c/ CJh.- \ &Jc.I 
D,D 

lss} Cfi>/lt11 #tJ1 t'•rc. b,.,..,.A 1"-ri1,lq f- ,r:i.J·jtKl(io· '.,.f J.r:ll:,.1 ,.J l'l&I~ IArtJffM I • I - rcjra.,t,:&d
1 

,,,,,,J.,,..cr.. li·, o.f ;,..,..,,1;,.1, J,,.,,. l,J;"li11,, fl/., $ oJ/1;( • 

- o.o 
SIM.1,1-..,,,, (I ~i.i5~ IL15".I,(, '}: SllllJS "J,1" l:-,M ,,.,..... /., 

- 100 (ss} 
.J•.,, f,.d..,,J, ""~J:...,..,,.; 11ul

1 
,..~Jc,•" """'•le/a~ ~, 

- fpl"I fuh411,,./., 1.,.,.,lz. pc.Ulcr ,c.,/lv,J -fl..n~s'i.,,. 

" 1c..u,,,J ;,~,. sfo.~.. ·--

- L>,o 
So.Jsl...u Ci4;&& ~ 1r&.rJ'/: S'o.~J,J.~~ ''"t +~ l,·1M,,.~ 

- Ii>o (fl} 
,\u.l ,,.~ 1 '•i,.e~ lie.rd o,,J ,,.,Jtl. ct.t.111,lcJ, i,,c.l/,,,,. fo1u. .. tlcJ 1,u..,./z. ,,UlcrD.1-AATc,eoJi>.I rp,r- o,f l'li.t.,' ,t111.,h :,.tl.,r;..,,,., ;,.,,,..,••.,. J.~1,J;t"' 'uJ 

- c.,,,,1.,,.,,.~ . ( 15"&.n! lf"l,1,U'}: c,.,,J,.c,a,h, li1H ,,..;, U1,rt f~Q'I' barA/ c,411/0,/, 

- 0,1> •,,....Aldi ,Je,'/ fiC<,llf i11c.l1At;.1J1f ,J r,~,,J,J ,,...J I Sr.rt ot Sl,o.,.>il 
- ·Ii> I) ,,,., ,.,,,.,,, ../., 'l..,.,1,. p,A&1,,, t ,.,,.., "' I,) 11,1'1}, t•rc. 

CJ11r,I» 114rr•lt.C,10,I ,,..,s. "~J ,,,.-4,, ,;,1.,.-1-, ttJJ.,. ,, ·~' 1,..,.J,.--

0,0 c1..,sJ1t1t (IS'l.lll'-l~lfJ: Cl11.tit,11r, 1'•t iJ tJ,,.,lt l, ·, .../,: 
\1>0 '\'"'>'• so1H, 111-u:", LtJ•b,, b,.,kt11, . .i • 

rp~ L•·U~ '* ~o)k. 



, ~ -~-,, -~, -u~ - ...-_v. , , •. . , , • • ~ :-.,, 

<:.r:, &I-"fflmj ; . . 
.. -···. ' " . 

(SJct,....,. 012) GEOL0(31C BOREHOLE LOG 

Borehole (Location) ID: 81<. .(i- USS i · 
' 

f .o 

"l,o 

(,.D 

i,..o 

\t.o 

,..,,o 

~ TEC~w,,.,.~.. ;r,.~,.\/.~Jo,../~.L:l:J.., .w..·i. C,,,.-j..,.-1r, Pl •L • .p,.,~....J lacallon:Type -
Lllcallan Das~ f:"...,..,, fl-.Jlua A,__. 11--t/lA,·.J.... p/.,.1 p.,,1...- ~.1 T,.,, ...J.>Ati c~~·J..·u. oJ...-,. 
e.tabllshing Company - 'Geologist 5,h.,,_ Sf~Mii.lJ (r,:.1. .J DrllllngC~mpany (1.,.,.-•• D,.. J.A,- 1),.:,,-·A•. L, 

Drilling.Foreman rfto,! /rl;.LuJ Dab.In -

. 
Grcu,d S\lfacl l!levallan • -

Sa11111Alla Belllae Or:JI 'Vr.r,111 S',1.,;,, Pbd~/ U I/ Sarahale Dlamalar (lnchH) (,'~''{ t! ~ 381 Total Depth (Feet) 38'' 
DatolTime Dr1Dlng Slllrted 't'2/t'/JI&' . -n,i> Dalol11ma Toi.Ill Depth Ruched rt11,l1, 1~'25' 

Depth ·samplna Graphic ASTM Lllhologlc Lllholagy Dacrlptlon Rematcs: Drilling Prabtama, 
(feat) .. Sample Blow CODE Codes SOIL TYPE, madllleralgraln 1lza, IOl1ing, color, cement/ Equipment, Weter levela, Time 

Recav Dsplh Colllls PID llhlftcallan, molatunl canlanl, porosity, plllllll8blllylfl'aculng Slll'fl)a Cafec:ted, Wtialher 

-
S:lf.1 

li,,o-3.t'J: S;Ut so.11J, 11,Mbr~ ~cc-1...,·.., 

- d,',lillf &)f'CAll'tC. o.-,. "''J,I,; d,r"I. fJ«o1;~11ol 

- Ioo,~ <J.o 50# fJ~/, o.f 11>, Si.,b•r.11111J~J Ii> ,.,1,.tM~ ..J.,,.,.. l~) rca~J ,.,_Jftl ,., hh (tt ,#.,.•.,.1/,J,.j { 'It'!. ~ "), 
- 11:,Mlt ,...,.C.t.U~l>f 

- s:11-'I (3,1'.f.o'}: $:IJ-1 flllt~ rt:,M~ u,"""i, w,·IJ, 
1oorJ o.o j..,.J 'V't $°"'hf"'' c.,£h/tt1(f,"t,•,rc.;",J~ dri1, 

- ,,,..__ 
(SM} t>ccc.1; "l'•I ,...,,h ptJ,J,i.c, ""I' ,h 1/1/' . . . -

- ( f.1> 1,a,.o·}: s--..J, t.·,1.1 1,,.,..1,f w:./1, -l-11111 

5"'"J 
1./,c,.Jc~ Vrr,t 1J.·,J.1y..,..1,,l,

1 
.f.-,,. I,, ,.,,d.;u,.. 

- , l)f>'f., V,d , r1.,;,cJ, (tll.ol.Jc,&J ._,,..,..,c. GI/I, ...,., (MJtJ.-IM 

- ,,,., (sw) p1' tu.1 ( .t:l/1"), /M,'u,c,., .. ,, hc.e~"";AJ - \JU~ M.1i f-1 .f,~"" t. J • .,.., 7. 3 I 

- { f.o! 11..?'}.' 5; ll--1 SatiJ, l;1il J,r_,..,,, 
- 111;/~ s<:c.~-#11,J o,..,,,~ ~..,.ut, m., ,'s./:- I I

s.u" Wt.•lJ..,,cJ Sc.11J1J.Mt C.>/Jil,, Ui1pluQ,,
I001. O.o 

S""J ~ 'la''} - ,,,.,- (S,1,11-
-- (11,,7'..lf.c,'}:S:I-/~ SOIII~ 1l.·fJ.l/,/IIIJiSI-,- S;/4, 

lt>.,1.. (),I) 
SAAJ 

,,,.,J;.,,.. s./,.fl, /tll:c.oicu~t, occ.o.1it1ii1:I 

- pp11 
(s11J Subr~u,11J,J ..fu h1>11J&J p.t./,ll" {1>p~ ~ '1 

- (1r.0!2,,,,,,J: C.lc-1e1 s...l, k,..,..,,. d .,..,, 
. 0,:Il" b«fo.t ~:ll:1tfa,,.-.,,-,,, ./,., l:y"I 'V.,t d.Jw.11ww4- w.-11, wt.lv Al- C.(41'1 fl~1Mlt ,..Ji ,J .f., l11 m ilf,•,, , ,.,.->:s./i.Ah 

- o,o SA,IJ d..JwAw•,JI IIJtA//..v<tl, ,,,.,J,,•.,..M sl:lf, ').,>.'IOi>tf. 

-
,,,.. 

Csc) fC1,fh,iJ 'f"'•rJl p,&Al<t {lt1Jtd SAf'h 

- ''" '•}-
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(BKG,....,. 01d GEOLO(;IC BOREHOLE LOG. - ' 

Borehole (Location) ID: Gle G- l./ SS1 

').t.,o 

lt,o 

Canlpany/Ptafect TEC-t.JuJ... J,·.J\/,,J.~/c.A-1 . ..w·J. c-...J..,.J..~ bL,.:J........ P-~,.....I Loc:allonType , -

Location Da1crlpllo11 f..,M,,. i • ...nda A,__ . A..-:u ·J..·.,. Pl~/. P,,A..r. r:.1 T,..;..i.: // f',,..J,..~,._ oi.:,. 
Eallbllahlng Company -

Drilling Foreman fY111,.J. /'11;,L •.,,J 

9amp11f1oi!e111ce Oo1dl •Vuu, f,J,.:~ PIJJ~I llll 
Dale/Time Drtllng 61Br18d 'cill'fJltf, .~ ... tiso 

Depth Slmpllng Gnphlo ASlM 
(teat) " Sample Blow CODE 

Racav Depth Caunls PIO 

---
- ,o,.. O,o 

- Pl"'-
- . - -

-
-- (00,~ 0.0 
- ff"" 
-
-
---
--- lf}i>7, 0,1) 

- Pt~ 
--
---
---

Geologlst S+r..n Sf~Mii./J Cl:.,,.L...J DrllllngC~ o..d .... Or.. .LJ.._ 11-·//,•H t, 

OIIU!d SUfam Smlllon ' - - . 
'Dallm 

Bara11o1e oramll9r (lncha•> t ,t,"l,.;s ! Jt/J Total Deplh (Feet) 1 S, t 

Date/Tlmll TOIIII Deplh Raachad 8/lt, /11, ,,2f' 
Lllhologlc 

Codes 

L1.f 

e.," 
Q,,.,/ 

S,.,J,1-,. 

s.....w,,... 
(ss} 

f#,,,JJ,.. 

(ss} 

Lithology Ducrlpllon Remmlls: Drilling Pn>bleml, 
SOIL lYPE, modlfieralgralrl size, aartklg, color, cement/ Equipment. Weier leve!1, Time 

lllhll1callon, moisture cor,lenl, pataslly, permaab111Jy/rr8Clurfng Samples CollllCIAld, Weelher 

( ,-.,.o! 1, S',o').' Or:l/cr J.,:/1,J /,.,~ 
Or: ll<r r'f,1,/,J,-., ~ 1,~: J,.,.,I "'"'~ rt,~ ,NcJ 0. ,.'-rJ..,,/ 
'""'('"-J,11l £~mlC.Jrt WtAt sa;,J1IMc : 1"°'f, ho,J,triJtlt/. ~, ,.,,,,.:

r,.,el/ tr/lltf/llt,l /1/1.>1./-l'/ f,·,,c '(re.,',.,-" 
LAA..,,./J..,,,.,J,. T,/'tpJrort 8'' $In/ 

Co.,;;is r~-1 ./-J ,r'
- . . ·-

L1-f./J ~ 'J.tt.o'}: J~,,Jf/Mt1 f.,p ,,_3 '. b,.,..,,. 
o.,,J bu,.-,.:,.1 'r">' a+ b0trt, f/,·1'111,1 
v,lt1-lA11<I o.l "1p ./,, 1.M t.JtA IJ.~,rJ ~.,,,J

1 

t,j..1. f.> ,.,..,J:wo/14 ,,4j,icJ (NJfo ~J,Me 

l}f cm cr1,11rl,cJ bt J,; I/) 

C'J.~.o! 38'.P'): Sa11Js h.11~ °l'r-r,,·.;/;,f"'" rll,, -T,,..,r.,r~,,, ',, fl,./ 
LA11..Jtc.MmJ, .fi'lcJ.:v-M ,r,.:11tJ, ho,~ 

fr-.tl.,,1.J Dt/ J.Jf' {SoJMt "'''/, DtAjJ.,),_ . 

'°"''" lltor-\ltrlico./ /r,:, c. I.,,, f,~.,.. 
""3L/, 7, fu 3f.t 1 (./k' I 2J,i( .j.,., /( 

rc.lv111 w .. /.v}. fJ>Al.,pA&[ "'t b&.se. 
f.Y\,;Jtfa~' ~ct,4.t/\\J,J;.,,1 

1 
sfl;1Uft•.f {,.:It. 

MiutaoLof, ~ofJ~'" i,f bun/v/1. 

~~: l,'\ iM~o11ur ..iJu,, c,r~ I.Ht h•t 
~..,,,J IA/I) "'ler, ·• f.,,f ~r," tl,i, 11.,/ 

hMl ti, 0"'" ~irf, r} ir "'' ,,m;Ak ./., 

tkfcr,.;11t t,Jl,,, llt t,1f( IHt ,cc..mJ 
«,1ill..:11 " re., p,c. /;.,,, c.irc. '"'"· 

c..o.1,·111 .-,. r-1d/,J ./u 

·35' 
• 0,:U,r /.,rl- rc../.,,11 
we.Irr t>.I I/A/st. 
v<,Jiu./ .fro.J..,.,, 

'Z,.JM 

: HJI/JM t>F IJrJ..k 

. 



( 81CG"'~- 01.3} GEOLO(;I~.~OREHOl:,E LOG 

Borehole (Location) ID: 8J<G- HSS ~ Page L of .!h_ 

~.o 

ff. ts 

11),0 

u.o 

\t.o 

CompenyJProJact TEC-wu,I,,. 'J, .:, \{.,.fJo;..!&••·H . •w. ·J& (;,._ .. j..,•.1,,,. ""· •1 • P,..,••, ....I LoceUon Type -
Lllcallan Dactfpllan f~rMr, t~.rl.aAO A,-.., II,-- ,,.11,.J .•• p/.,,,1 p,,,1••, e;.J 7,..~..1,,,.11 c., ..,,./1·,r.· oJ,,;. 

E1labllshlng Company - Gaolaglst Stt..,, Sf;M~·,/J (li,.,)...l DrlllngCompany (J.,,,.,..A R,.,.LJ.,,, 1),.:1/·-- -r.. ~ ' 

or1111ng Foreman filo.r! M,·,L.,.,J 
. 

Grouid Surface Elevalfon :._... Da1l.m -

S-,.111,a Balllce n,:11 • Vtr~Q S',h :, /taJ,1~ I I lll Barahal11Dlametal'~nchu)t 
74•(~~ ~ l./ '11 Total Ollplh (FHI) L/1.f' 

DalalTima DrllllnQ S!aMd . ~ . 1,:il\711,. ~ 11to Da111/Tlma Tolal OepUi Raachad e/17/Jt. '' 11-Depth Sampllng Graphlc ASTM Llthologlc LllhDlog/ Desatptlon Ranuwfll: Drilling Plllbleml, 
(111111) " Sample BIDW CODE Codes SOILlYPE, mocfdleralgraln 1lzll, sortilg, color, C8fflllllll Equlpmenl, Waler lavell, Tlmll 

RIICDY Depth Counts PIO lllif!callan, molltln canlllnf. pCIRISlly, penn111billtylfracuing Samplel Cdleded, Wealher 

I&Jll7, ltJ,/) "f.10,~:1 {11.o~u.r•J-r.,,u.,;f.d..,/c J.,,...,,. f'/IJ,.,, A~..,,.,.,.,,.. ,,l,r 

- '""1, "'" 
C. ,_ l&1,,'.1.11 1lc1.-.,,y fill, 1,,....,... ,Ji·~ d,~ 

- (i,,s! J,85'1: ~.u,, SMJ, t,·,M h,.,..,1 

- M-.,,11>' alr,1, f-1.-ff, 1ca.~~treJ ~'Q"f t 
- S:,.,_>' 1..,.b,11,._.1., s~Jsl.111, p,tJ,Mct, ro.,,( 'f.W•1lz - t t>i>1.. 

o.o 5-J P"AUr l s~,J,_.,.,,.J \Af -1~ ,1,.,•')
fPI? cs...)- -- - - .. .. . .. . . . -

-
- (5".ff!/IJ.o'}: f;/1.; c.l.At, J,·,M J,m.,111 vc,;, 

- sli,Jil 1,i fM.aisl1 lt\tJ;""" sl;ff, Sca,./,1,rc,J 
- S;/1-1 J,;M qrcy c.la)l 111cl111s,·~11s I J,u,,..,i,,().D c_/-.;I rJII 7• tr~.,..'11,, ,.,,., '101t.- Pf""- (CL} 
-
- ( 11),0 ~ 'J,d,o,J: lfl11,itt-5QtJ~ ~ f'7' -Ii, l,;Jrl- . J\hh: D,:llu i ..J- 'Ir~ i,c~,..~, &r.>w.11 cL"'"'"''"'~ 

SoJ.fl, 11:s~l/y M.,isl becJMi,11 
+-> LAU w c.lu ./.>- \Jlff 

-
W4../,/,r J..JtJ.A&Jc.1J 

,.,_, pi,dr,:o. l o,...l, 
- lo.sf /, f)' ~ tc~,·,.,I 

t,.,,>' (1/l.>I( SiU~ w,·~A o.b,,viJw.4 ftMJtl-Mt 
of CJFC l,o./lLI,

-
- 5o,iJ pd,"1,, ( ( 1/,/~. .

'- o.o {$C:}tOt>fJ 
ff/'1 ! I I I' I ·. •- I 

- •- .·.• . ; . 

-
-
-

I\J~~!' lA i~,JIV\u~ ""Lu. C..r1.. Im k,., J.ttv.mJ -~J a.1lu,c '' /",I cm." tttr, ""I k,..,.c. ils u,.1,1 .<111,~ if i, A.al 

p,Hs,llc. -h Jt-la,,..;.11( "'"'" IA, CJr1.. l.1,r f>""'"'J i.dli11 "' .,,.,,,ch"' cm. r-w,. 



i(C·\".'e!'.Io11 Joint '.'L'ntu rc 

(8tG-- 023} GEOL0,;31C ~OREHOLE LOG 

Borehole (Location) ID: _B.;..k-'-."""G_--'-fl....S_,S__i____ _ Paga LotL 
Company/Ptojact ne~w,rJ.J. ;r,._,.J.\{uS-~!C.A•1 ...w·k (;,.._...lw~J..~ hi..,,.,~• .• Pr...,.. - LDcatlon Type -
Locallon Dll!Clfplfari f..,..,, f!t>..,,AAO A,_ 1/...:~,.·J...... ·p/._.J 'o.•...i.d ,..J -r..,_:·~J..-,i c,J ..,.J..v al. .... 
&tabllshlng company· ·- Geologist S-h.n sf~.uii.lJ (r,,.,L,~ or,nna~ D....... D,.. J.J. ... 0,:1/.••• .,.,.~ 
D11Jllng Fomnan f111ui hi;,l.. .J O!Qllld 811:fKe l!IIIYllllon .- Dallnn -
Bllffl11ll11gB0.'lca Or:n: Vern11 f,>A :t. 111~.1;1 fl II Barallole Dlamalar [lnchas)l 74•f2 It ~ LI "I'} Tolal Deplh (FHI) i/4' 
Daletnme Drllllng Stated . f! !-:~'/111r,. - .l'SZo Dllle1Tlme Tollll Deplh Rached f/n/16 lb/5' 

Depth SampUng Graphic ASTM Uthalog!c Lltl1alogy Description Remarks: Drilllng Piablems, 
(feel) ,. Bampltl Blow CODE Codas SOIL TYPE, modlfln/graln 1lze, aortlng, color. cament/ Equipment, Water lewla, Tlma 

RICOY- Depth Collnla PIO Dlhllleatlon, IIIDlsbn contanl, porosity, parmaabllitylfraclUrlng Samples Collected, Wealller 

- (,.t>,lJ'-t.t.o'} So./lJ: 111c,.,"..lt wtc.1"1111:J..lfJ N,,J,: 0,:llir i ..J h 
- tMJ poJ,I.J c,,.,,,.Jd, ~r•t, wu+l~,cJ w:l~ L.l re. """ Ir, ,I.,, 'f ,f- 1Mcilc,,·.I -....J ,,f 

t)(Ct.t,',J,1101 WIIJCo.~l,.,,,eJ I1,,,J,J .,,.Ji}- {Q,.J,J.J.w. c.1..-, 1 ( < It,••) t:MJ r" ~11Jd 
C.Ut h•rr-el. - Sa.11J- o.o 'l~,.,/z. itUI,, "'I' ,Ji, 111,1'; ,..,·c.ocui.ir. '"f ,f i11uM/'...~IIt.11.11. 

- ,,,.. ,..J,.,clc o.l '',. . -- -· .. ... . - - .. ........ . 
-
- s.,.J,lvc lu.01-u-.r~J !01111lt.J""', 1,,-,~lt ,.,"11.,.,,J.,,J -Dr:ll,rs.c~ f'' l,~"'•rt 
- O,D foJJr/t tf.4UAlcJ (cr..,..JiJ,, ""'' f,,·c.,lcl N!Ot/JtJ/1 d..~,, ca,;11~ lo ~ci: 
- frJut.. ,,,.. Us) wt/~ 11cu.1:11J1,.I cJr,,111' s+1Ct>lct, c.101 Sf"" o.l- - Dr:lltr kcfM ,,~,,:nj 1,1,~ 

l ..rc, LuJ"'i"j ~.Jrt c.,,.,.,,fu,I ,L.,,11~.,J ..,,.J,, cJ 'J.1.'
,.,.,1, IJ, &) ss bt.r-11•)s.,.J,I..., llr~"";,J., M./,C , ..,.,..1,,,1 ,~Ji... -1'J11 ..f u-.._/,,,J lrcJ,~ck o,,1-, A 

- 51IM"" CM,u'- 3tJ,J'IS:U,.#,,.,, J.o,k ,,,.~ v,,1 f.,., ,,.,,·~,.1,'(JI>,. l),O ho,rJ, c,,.,l.c/,lt £,..,k,A .r,,.. 
- li11,1! 3t..3'l. L.,rl c.J11.. O,:U" J.,,J- o·,.jllcr ~tMpllrO'r;Jt

l,.o ' ,,; (J/1. q.o' r,1111,i11'H,o 
- L.,,,1, f.,r.J r-c. -lw111-

11.l,O 
- ().01., c..,t oJ ,..3,' 

-
--

'b(,,O 

- (3,.3 ! Llt,J'}! 5111-,J,.J.Mt, f11111 w;IJi 'f'Gt-- 1'1t4t,l1J1, t,';1( ./., /tll(J.1'i,~ 'frAittc.J 
1 

- s0'"11""' ·•frc.c.J,,.nJ .J,J.,_.vo,~,.A l f,JMt la,•,J. IM',k. 

- IUll7., D,O (,rJ .f., 111.,,- '1uJ1't• I}, •'r.,11 slo.:M 
- ,,.,.. fl.,.,,.,,,~,,.,.1, M.,'c,,.,, ..... , ro.tc CJo.l 

~po.,r r,, beJJ:115 p/0/ltt, ,,uoll.mJ, 
~~d11..h tr,M fA f, 1-,'&>JI, 

II S-.,.d,l,M £4p~ 14y'/ S-,,J,l~i, ~r"t, h•rJ. i,.1t.JI (l.,u~,. IJF '"'·""'''11>,>f, 1>,o 
lss] C.t.wiCA 11 J. ""..,..., /ic,rJ, f,·,1t ,Iv ,..,J.;,,,.. 1Jr•;..,J,

ff"4 · f-.o ,.s,,.I coo.tr. ~.f Ll'I' 



-',-•,:·-· . ~-· r ·•• ,·,- · .,.•.,

ma-5Mirlii#i0$ii1JIIM,M.1?.ihl®, ··! 

(8kG,,...,-02s] GE9LOGIC BORE~OLE LOG 
Page _,_ of Z°Borehole (Location) ID: 8k. G- - S C OtJ1. 

1.1.0 

l,.D 

10.0 

,,... 

l&,o 

\i',O 

Company/PRl(1cl Tfc-w,,J.,. 'i.~.Hf.,k.-lc •. ,1.'1.~ .w.·L. ~-.•J..,.l.J ·tYL.,..·J~..... P,.,.,....I LocaUonType -

Location Dascrlplfon {:'..,_,,. ,,,..,.AAO A,~.• . A....:,,./1,l..,.,.IA P/a;,I p~,1,,...._ t:•1 T.,.,:~1.~,i c.,._A,-<r. oi.:,. · 
l!slabUshlng Company - ·Gaolog!al S-h.n Sf;MJ.·.fJ (r, .J ~ DrllllngC~ n...,.·.... /1,.,.J.~,n Dr;·/} ••• r .• 
Drilling Foreman m.;1 /fl;~l. ....J / f,,J.. l<e ,·.t. Grmnl S~E!avalion • - -Dahm 

l!ml!'H"; Bowce l\,.•ll • Vern, <'., : •. frl,J~ I I UI BDl1lha!4I Dlanelar(lnchu)&"l/,(.fo,,~ JA-i-;) Total Depth (FHI) 11'2.f 
D111a1T1m1 or1mne Startld ttf:trN.i, :· · ·otto5' DatafTlme Talal Deplh Reached 'fhoh, 1'1 lu 

Depth Samplng Graphic ASTM llthalaglc Llthclogy DelClfpUon Rlmarks: Drillng Prablema, 
(feet) ,. Sample Blow CODE Codu SOIL lYPE, madllknlgraln sla, tortlng, color, cemenlf Eqlipmant, WIIAIJr Javels, Timo 

Recov Depth Caunla PID lilhlllcallan. moisture c:anlan\ paraslty, permaabllily/fracu!ng S~lu Collected, Weather 

IooJ, d,O 'f,..._;I lo.o'·o,f'11,,.,.,:I du1 lmw11 ilr.. 11...,..,., .., o ..f.r 

- ~~, lo.;-.! 1.11·1; S1llt so.11J, 1;,u ~'•"A, ,,.,.,r,.....,~ 
- IOO>, o.o ,,.,.J 1,,,,,e, rc,.Hm, ti'•r ti•>' ;,.cl,..,:.,1111 orc,,;tJµl 

,..,,,.,,.ftJtJ ,1MJ,1,w ot Aler ( •Ir'') 

- s;!j (1,q!l{,f'J: S:J~-1 so,,J, I-OIi 1~ sl;,A-1- tJro"'lt, 

- 4rt, '"~J«r,Jc.y bMt., rc•l~rtJ '"">' c.111,-

- \ u,, O,t> (s tn] 1'11c.l..-1: 11111, occ.oti ,,,.,./ s... Jo...11J.1J IMJil~11t 
h11J ,,,,., ,,,,k, 

(4.r! 11.5'); C_l,.t<'I sovul, +011 "''U .. -- .0,: IJ,, cc.I "'"'f"'..,1'- 1>c.c.,1:1111of fQ/\Jf,J1t(. cJ:p ,ittl.,., i,11~OfO/lll)L Jr.>'' d,111 {.Joi 
- ( l-t'{ ~ l:1All-1 ,,.,~i ,./-, f l;ff, S~l'U 1t.<blJ\,,IIJt/ Cr.,;.,, oh s·- S,.,,J .- ~ ....,~a p,lblts l L 

1/e''} 

- I01)1, D, I) (~c.,--
- -
-

(1'i.s-: 111.0'): C.lt.ttt ,:11, 1'"t, 1t;,"H-1 0,; U,, ~aJ ,I., 1.1ft.-
MtJj,..,. 1~Jf .Ji> s.,f.1, bu""''"'1- t,1.>isf Wo.hr t.> i,tI fllto.J,,:~1I 

- S,U-1 Sot11df o.11J '""ft J..,..,,h,,,..,J 6.,./ of c:m b~tr</~J(l 

- Cl..t 
-
- \ Ol>T, 0.1) (cL) 

--
-
-

' .- Ste. pa,t i .f,, lq ·~I 



l Bl<G,...i - 01.·s} GEO'LO~IC BOREHOL;-E LOG 

Borehole (Location) 1D: 8kC- SC,>N i Page .1.._of ~ 

?-&),I) 

,.,._,, 

~t.o 

'3 L/.0 

\f.o 

'iO.o 

campeny/Pnllact TfC-W.crl,.. J', ,.J. \f••J. _ /r.d·L ..w :l,. (;,.....J..,~.lw- ~ , A. , Pr.,.,.... l..acallon"Tw,. 
_. 

~ DescrlpUon r...,_,, to.,.,.,.,,, · A,_.• A-... ~A,.J...,_ PIAAI. p,,,i~•• ~.1 Tro1,";t,/i,JII c., ..,../i·u: ol..·a . 
Ealablllhila Company - Geologlal S-li"' s1-;,o1J;·.. 1J rr,..L.. Dt111ng~ D~~ltl,A O,.• J.A,- {Jr'.·/]·•• -r~-

Drlt11111Foreman M1a,-l. f(l;,L • .. J /3..L. kt;ft, Ground 8urfaca Elevation - Datum -
8amplh111Bulce n,.:ll: VtttQ ('.,. : • . ftlJ.l~I fl II eorahora 0111111111« C'rd*>IJl{!u,~iJ 1,.,1.J TDIIII Depth I~ 18'1.f 
Da!altlme Drlllng Slallad . . I /19 '/ll, 'O'f Df DalalTme Total Deplh Reached rho/ff, IIHD 

Deplh 'Sarr4>1"1g Gl'aphlc ASTM Uthologlc U1hology Dncrlpllon Ramifies: DriDlng Prablema, 
(feel) .. Sample Blow CODE CDd11 SOIL me. mod~ Ila, IOltlog, c:olor, c:emenll El!l'pmenl, Wair levels, Time 

Racav Depth Ccnl'1ls PIO lilh1flcatfon, moisture c:ontant, porosity, De1111eabil!ly/rrac1Urlng Samples Collec:lad, Weather 

- (111.u!.'J.J.a); f:IJ.-11t.11J.,f'1Jrlt1 d,11 1J,~.,.,,. t.> t~, s.,,.... J.r: ll,it, w:./J.
&007, o.o S'/l'I 1f:fl. 1au,io1t1t,/ Ora~..!,,,,,.;.k}-M&ujiu./"',;IIJIJ WOo~tf Al fq' . 

- l1-1.,i'-i1.,.'}: e.l°ttf s;U, 1,,.,,, !,,fl, 

- !illi ~1J,r,.~t pluJ: ,:11 
- Clc.t -

( C.LIl 001.. D.t> 

- ' . ·- . . -
-
-
- (,,_,,i~ 3ct.cd: C. l4t <t so.nJ, ~ '"'t, 
- fi11t ,,,.;11,~, l~ou, fort 1vbh1A,.JtJ O,:ll,, ,,~11 ,,,~.,,,J 
-
- 'l 111wl'L p..Ulc., l,~ vr h '!,."}, 3.f' "F #i;, v.11:t 

- Cl~,.,. Cn,,..L/>'. c.,,,.ts I),,.} ,,F C,?ft bMrtf ( u ,J) 
- 60o11J r,,ff, W,.C~/lf11l;J,.ltJ c./4flf- Qf 

"er.I ftv,J fti,.f c"" bc. fl,10 IJeJ- 3i ,~ ,,,.Jo.O- LJd~.-
-

--
-
-
-
-
-
- Set po,, 3 t, 3q~~4q' 



(B,cG,,....,- ou') GEOL0(31C BOREHOl:,E _LOG 

Borehole (Location) ID: BI< G- SC t) N ~ Paga 1_ar /i 

f,I),,, 

.,,,,0 

~i>.D 

'.\30 

\ ~.o 

CompanylProJect ,,c~w...~J... ;r...... v.,.b,_ /c••. i.·t. ~w:JL C-~J..,.-1t, ·tH..,,•.-,J.,.... P,,••,..:..I 1.oca11on Type - .. 
Locdon Oucripllon f:.,.,.,.., ll..n...a A,_ 1/--,1111,,·,k.... P/AAI P.,~l~ .. QAJ T,.~ ... 'J.IAII f'., .....J...,.r D" :.. . 
Establishing Cllfl'4)IIIIY -
Drllli,g.Foraman m«ri: M;tl. ....J l'J".l,._ k • .-ftt 
llllffl,lh1; ae~lce n,:U 'VercA ~.i.. :,. . {)IJ,1~/ 1lll 

Oatamme OtlJJr,g Slarlad i/A1rl. '.O'IDf 
Depth Sampllng Gnlphlg ASlM 

(feet) ~ Sample Blow CODE 
Recov Depth Counla PIO 

-- l'J.,ft. O.D· 
- PP"' 

-
- o,o ,. O,o·- ,,,.. 
- 0.l)t, ":?lo~ 

i111> .,,. IJ,O 

10111• 0,0 - lu,.t,~1.,, f/F" 

- {1,-,'.7v 

5'i>1,- ~.I) 
. 

(7.,...,,,., ,,,,. 
- 5'07. 

bo:tJ) 
- (,.,:9.,j D,tJ - ,,,.. 

(~o1:11.· 

-
l' ,5). 

0,0-
- ff,. 

- {>,(>- D,Of., fliM-
- u.o - 181· ,,,.. 
-
- D,O 

- ~it. fl1'1 

1gt, l>,1> 

- "·"li,. 111"' 
- I01>7. "·"'pp.. 

Geologllt S-lt.rl Sf~Mfi,JJ (fu.L~ ·DrllllnlaCampany n.,.,.,..... n,.. JJ.,,r 0,.,-,1,.,.. • .,...-,. 
Glound lMfaCII Elevallon • - 0-.,.. -
Borehall .Dlamaler (lnc:has) &lfft11u.cJ 1,,,1.) Tola! Oaplh (Feet) 1.8'1..!' 

UlioJoglg 
Codas 

(.,~-J,,..,J, 

""' L.,,1e,,4 

lJrl-

CJrt 

L.Jsl 
CJ,t ,,,,,,.,... 
' '. I• 

S"o. It 
Q/IJ 

l.,,f 
Co1rc 

S""lc/
CoA,.t}c•••,_.,i C,n 

L.,,1-
Ci1/'I. 

{hr.It; 
Sr'llt 
,1...1,;,.,,ftJtt 

~l,c.t,; 
~..,lt'.vt 

Sltalc./lc 
Sh..k~ 
L,,iC,tL 

$o.4J1},111&. 

DatamneTolal Dap1h Raachad 5'ho/tt, l41D 
lllhoklll'f Oascriptlon 

SOIL lYPE, modillenllgraln size, saitlng, color, camant/ 
lllh1flcallon, malslure conten, poraslly, panneabllll)l/fradulng 

(Jll'.1./'1'}: c.,,.,,.,..,...,.. ,. .......,.,.. , , .......,..,"~ f~,.,J, 
'l...,h ~./ild.(.c~,,:1,, 1/,. "}, ~.,f,;'I( ;, rall11r 
"'"'" o.•J r.,,,. ;, .,,,..;. co1,ur1l:J.,J,J, pt>,>r 
t.~rt ~"'"'"-
(11, '· ,,, '}; 0,:11.,. l.11.f o. /1 CJ,t • c... f/f11i I 

~"'1'i''' "'f'":'k 'J"~t fo11J f.,JM w,· IJ. 
o. f""'Ak "''f II.;,. c.10/. 

£,(t,11'-,1'}; l.ul C.>r~. tn.f pm:bll 
,,,u ,JI.,, 6,J Jc.,.. d,alr · · · · 

[ t,f:t&.f.'}: ~l11,1 rf,,., J.•rJ 11r•,1. fJf, I,, tlW l•ff } 

(1,u ~q,,J: Sk0olt qn,I L.,sf CJ,,. G,..;, f., 
d.orlt '"Af wi~4 ,...1J«1ald1 t.,J °"J ,.Jf 
Z->11as; J,;,~ clot ,.,,../.111,' t,,ile; 4li:.11'1 
~,JJ«J °'"' ,h~ ,,..,,, ,..H} o1F #i, 
1°1oltN0ol; cJc.y' 1~ IUW fl,\1,1J ito.Mr tt•#trc, 
flt,....,A, ..,-

(qr>!fo.>'): ,tli,~ .f i11ltr.r-.l IJs.fc.irt, fluJW,J 
t•rt U/.f~.s~J »f (cw,,J (.,.1 (l,,,lc111,b/.>tlef) 
1,1.'41, f/'1-.lt, s..H ..F i11-hN.., ..,., Q Cf"At. 

!,._ C ~e.l( ' I 

(,,..... '••,.,,)! Od/u /.>1f oll ,.,,,_ 
rc_/c,,t,tf. c...+l.·ti,s r..,,ul e. .f:,.,.:~1 uf 

hc.k CMJ .l,w,..;"' $l,·,MlJ ttMtly. 

(11i,!1,,,'1: SJ../,. .... J {;JI, t~.J,. · J.o,k 'l'"t ~ 
't'"'t;~..dva.,Lft f:,,.: ro,,, /,·du:lc n.iJ..11.,; . 
1JJ1At '°"'tlolly 1....,.,,.~·,11r· rH"""'J 
...,1,, 1-f' ' 

(J,.,>!. IJ7,'7f'J; S£o.li,r,.,:-l4 sa.11J, tl·mlc~ C,,..,.Y, 
,,.ud,,~laf>' .f:,,..,b,~J:,,. Gtf +"fl, t011J r/.,,al:r 

dtue, fi1o4 J..,""°i,1.,.J Pi)Jr C~t ru.. "ru 
(W1.7f1•l'Jt>'/ 0N1' or,._, filrAI l,/.ck /IV,lq,J..l tat 
· c.i,o·-m.'l'}fJ..i..,qra.f. l'Ydcral..l( f.·,~,f•11J.,f.,,., 

rlte,ltt ll,... ,r. ,..1-, fA,·. , ..JJtJ 

u1,.1tr1.&11'J: SQ/lrlt+~11t, M~,,,•.,d,. ltArl-,.f;.iic.. 
"'"'i"'J. M.'u.cu ..., Qro;ll&rc~", ro.rt UAI 
.5f°''S, t./.;,. du,l-t i4J1rbtcJr, h;i/i ,1-J /I.tu 

llt,~ac.cl frac.Jwc. I)..,. b0tr( , 

Ramska: Drillng Probl1111111, 
Equipment, Wetar Javals, nma 
Safflllles CoUldad, Weather 

' - fltc ,,.,c,cJ 1'1. f' , ... 

- 1"! uF A,Jr...! f,A ..; he. 
w;fJ..,,. 34' h J.#1 1 

Urt l~/1 

- 0,: fie, sw:lcJ.,J f,.,.. 
~"":.. fJ C,,.,",,.l:,.,-.1 
W,,c l,""Ac (Jr< Jr; 11:..i 

of ,o• 
- 0,:11,, l~,l eve 11,·o. 
CJA~r..'1-.11&1 c.,,.;"I ,..,JJ,,J, 

ad I., hhl<,11 

- ~ -f+1r• #1t1L•,, "t 71,1•., 11 
o.J, C '/'t (U~111r,' t/ I9 

- D;ff; c... 11 1-.> J,;J/ ••
•Cr>r, c,t.ls sh,c.>:. ;,._ 

• bcml J",;'11 j d,; 11,·,.1
QAJ tku 11~l 0Jt1•11ct 

,f_,,. a,JJ,Jj~,.1 C.JfL t,> 
f-lhr ho,1rc.l,St•11t .J,.'it • >.., 

ftha0 i S, Cl&J 1,- ,; Ir, LtjM ,,.,;, 

J.,;JJ;,., 111#- q,l 

- s,,,.:, ,J,;11.... , 
.f,.,.. '""~ elo 

I 

" f JA: C rl,;l/.'11~ .f,,,.. 
II o '· I ').,>f 

- S' w:IJtl .,.., c.,,..,,A,·,u/ 
c..,L D,:11,....1 U"' 

-f>,:ll.ar ,v,.11.,/1.UJ,;1~"" 
,,,,.,, b;-1 a., s,fl 

o ti< ,1r:n,~1 
I ,.,..,...J.,.J. ,.,.J.J,Shff.•",~~....,

•• - 0,:it,,- lo1rf. "'!',f"' ,,,., 
• 8•1& df d.l.. 11.J. Ut,• ., I 

- 'f...1/..11,J fc"'P."".,'I g•• 
o..~" c..r'11• h l"la' 



1a,;·~~~1 
' '., . :, . . - . - ... 

(8kG"'..,. iJ'I.S) GEOL0(3.IC BOREHOLE LOG 

Borehole (L~catlon) ID: 8k. G-SCDN1 Pag,; .!::/_ af _I_ 

1(,o 

\10 

').'l,o 

~Ject TfC-W.crl,.. 'J,,··'-"·~-.l~.r.·l.'1. ..w·L. C-~·,J..,.l.,, hl.,,..·J..,,.,. Pr.,..~....l 1.oca11onl)pe -
Loc:atlon Descrlpllan c_,_,, ,•.,,..,,,. A,_.. IL.:.,.,..,,1i.... P/0;c, .f1.,,J.;.A,. a.1 T,. ...J.. ii C.>~ ..J..·cr nl..,,.-Ealebllahlng Company oeo1o011t S-1-r.,lt S1-~~~·..tJ. fr...1• .l Drllllng~ 0~,.",.... D,.. .J.A,,., Or:l/;A •. -C.,., 

DrDllngFDlllfflBn ffl..,! hl;.L .J /"J.,t. ke,'J',,. Ground SUlfaca l!leYallcn • o·aun - . 
S-.,li,gB•• Or:ll:\ie.rr,, S'.i.:t. ()IJ,I~/ 1111 BOl'lhole ·Dlllnmr(lnGhal l:"i.Stt,,,.,J J,,.J.) Tatal Dlplh IFffll 2K'l.,5 

Dat.rTJme Drllllog Started . '11/1~'/1& ·v·c,os- Datemme Total Depth Rtlac:hed 'lhult, l'./10 
Deplh 
(11111) 

Sanpllng Graphic ASTM 
CODE 

_Llthologlc 

Codes 
Ulholagy Dlllcrlplion 

SOIL TYPE, modlffelllgra!n size, sorting, color, c:emanl/ 
IHhlflcallon, molstln content. pormfly, pennublltyllnldlmg 

Remarkl: Drtllng Piablems, 
Equipment, Waler lmlla, Time 
Samples Collected, Waelhet 

% 

Recav 
Sample 
Deplh 

Blaw 
Counts PIO 

-
-- 701•. 

0.1) 

r,,. 
SaitJ,l,,"j
L,,IC~,, 

(I 'Jo'..1 f',J '} :S°"drl.1111, ') r• i, l.ar«J,..,cJI <.fJ"lr..lecl, 
Wh<1ulAcrtJ, .f,."& 1rQ i11, d, ,rl,·~11,. ,-..~cu.c.. us, 

o,.,;IJ~u:ius,.!v-1 rare. c.>t11l 1par4 '"""'"'"fl,.,Jt.11 

~ 0,;tl<r ;,. ,hllcJ ·A.'*" 
"h°,.,J. mlc'' ,J,;JI b,·I 
o.l 1110! L.,,f ,.;.3.0: 

- lo.>,.. o.o,,,.. 5,..,1,~... ( l.flJ 
1
-15'3 '); f •11 I J 4J11<, s8/'lt ar "'•"" 

-
- 741~ 

0,0 

r,,.. 
Ja,,,lsflol&j 
L,,H:m. 

llO !. lt.o?: S01td1,-....,, ,,..,, hwJ
1 

..n.11 tt,wi,111,J, f.lot 
,.,..;,,,J .,,14 ~J.·..~ ,,.,-.. ,J. l'4tts1 ttJiu,ccJ..11 lv,lu,. 
nr,, i,11 1:du,'k ,.;J.,.lu ,.,..,. "•'"•A•• ·II •••aut 

.. D,:lt,, IJrf ,.,,.,, 

- ''•rr!,,"'·~)t1,..1- Uo' 

--
-

&,,. o.o-,,,,. . So~UMl 
lut C°J,c 

llh>~ l'li>'l: (o,,Js,l.,nt1 1'"'i,ho.,J., i,14Jl tl,>ttAl•J, 
i, , ...... , .. .,..,J.;.,." r..;,uJ "·"'""'""", W,,,jcallr,,J; 

1":C~u.11•~ C111il 11,rcJi>t1 brJ/ct11 Mar ct..hr, h,;I, /J 
l\tAr lftr ..: to. I f,,,.,..,.,., llfo.r J.,. . 

.. D,~11,r /J1I- ,.,3. &/' 

-
-
- 1oo,.. 

c>.o 

Pl'"" 
So..J.,~ 

(17d~ lliJ'): SMJ,/J,.,, l,o.rJ., wdl ttJllul,J, ,f.;,t 
, ,.,;111cl, ,.,. ...,,. ,,.~J 1A11..,eo.ll.lllJ., 111,' ,o,i,n..,, 
a,,:Uaw,1.111 1/ir-1 ft.rt. ,~I tpo.11 i11 I.Jf 3' 

--- S'U.. t),",,,,. S.,.J,J..,, 
LJs! e,,.~ 

(,,..,t f't,>'):s....J,./-.>11e, ~"·t, '1111,J., wdl 
/ ~fMMfol, .f:11, ,f., ,..,,JjWl'I 'f '°'i1trd, , ,, 

o,,:11 ou~ ..s, 1Mwtc,-U.,,J 

- O,; lie, /,HI ... I.f 1 

--- q3.r,.. 1,),0 ,,,.. s••J1J..., I 
i.,,/C:,,~ 

( l~r>~2dc>']; Sa...Js.JJl't, qr.-..>', ho,d1 wdltr/lolt11hJ., 
fi11, l.) Medi11,.. ,,,.j"cJ, ~jcoctJW; o,,: //cccJi.,f 

, I I 

v11..,,cfl,.,,,J, 111ft fArt ,.,e. I f p o.r1 "'"' '7cut · 

-0,:/1,, /Jtl"'D,t5' 

-
-
-

\Oot., D,l> 

r,,. s..Jst... 
( 'Ldo!.1111'}: S0..Jsl~11111re.,;, l.o,J1~Jl1 <~t,,uA-1.Jl;t,.,,. 
(hJffl1111uli""" 'f''-i11,J, wiw,.flu,,J, sl;,ui,, 

~,·,ou,> us, orit: tlflict;,~t 

- S~w,J cJ,:11;,. 1 •t 
1.1c,' ... a/1r 

-
-- foo7J 

().C> 

''"" 
5wt}'-C 

('/.111~17,o '): ~J,.J.-,1,wJ,wclf u,,.,...lcJ,rort u ..t 
$p1>rs

1 
s1;,Ufy1 "':,..u:i""f, ..,, ;J/,uc.11-r, b,J~" Al 

hp. l=i,,t i:ira,;.tJ bu,,.,'As ,..,J.j.,..,.. ,,.,;,..J NIJ 
fl;44'I., U~4f.1$rf11J,', of ,..2.11.1'' 

--- lOllf., 
l>.O ,,,,, s....J,1-¥11 

f'J.i"'-'-)u1 SAAJsf.,,., 1'•t ~.,J "'"''It wi.ll ~,,..,..
I , I I , I11,J:~,, ,,..;.,.~d, ro.rc. c-,.. spor, .. f ...,-11,-tf, ,·1' 

0.,1,;llanJ ..,, C""'t......,,...1-;c f,.,>" -j'-3 !.i13,i' 
wh:J, •t tJQ(fC .,,,.;AtJ tAnJ f.;,l., tJ,u,L cc..,. 

,,, 
lit.. 

1tJ 

--- 'l3.St. 
c>.o 

ff" 
SCAJ,J"", 
L~,1 e," 

,,.,.,,_ '-",J'J s...,,Jr,JAc, ''Qt,k.,.J. 6~-u.,.. -,.B' 
i,,1,1/ ttA11,11 /.tJ -.,.J fi'llc ') rav,<J. ro,~ t"e,li. 
pc/,/,/,.', P\,'cau.11.11 DVfill r.,u.,,.. 1"1 .... 2., 1 i.r 
ColO.(f( o,.J NACil>Ur4J:c. i.1!11••, c,.....J.!r..... 

D,:Jl1r f.,,,1, "' o,&S,. 

http:GEOL0(3.IC


(B/cG,...., • 01rJ GEOLO(;IC BOREHOLE LOG 
. . . 

Borehole (Location) ID: Bk G--SC. DN~ 

~rajacl Tl:C-wuJ.,A 'J, •.J. \{.,.J._ __ /r..-H .w.·L. C-. .-J..,._J,_ JM.....,J..~. Pn..~.....I l.ocellol'IType -
locallan~ f.,,,..,, ,~.,,AAO A,... . A.-.',,.11,JJ.. b Pl~I p.;,1,.... Q•J Tr:;,./,..,// c., ..A".li·cr. oJ..-. 
Eslabllshlng eomp.,;y - t;eoJog1at S-lz.n Sf;MJ..·.IJ fr.· 1 J ·o,u11ngCompany n...,.,.,,. u,.. J.J.,,r {),·11 ·"· .,..__ 

Drilling Foreman {Vl,arl.:. 'ffl,·,l.~J /'J~l.A kul',, 
. 

Ground Surface EleYallan .- Dat1ln -
s.m,,nna BHM 1>,;lf ' V«rrc. ~... :- Pl1J; I I UI Barahala ·01am~ter (Inches) IJ'Y,{fu,,,.,J 1,J,) Total Depth (Feel) ').'f/1..S" 
Datamme Dr1J8na Startacl -iltct'at 'O'JDS" : OetolTlme Tatal Oeplh Ra1d111d ,/J,,Jtt llllt> 

Depth Sampling Graphic A6TM Lllhologlc lfthalogy Descrlpllon Remarks: DrJDJng P,obJama, 
(feel) % Sample Blow CODE Codas SOIL lYPE, modHlels/gnlln size, aar11ng, calar, camenl/ Equpment, Water levels, Tlma 

RIICIW Daplh Counla PIO IHhlflcallan, molalure conl8nt, parody, permeabilly/fraclurJn Semplea CollecllJd, Waalltar 

- s.,,;,1... j ( 1.llu 1-1.5'u'): S°" J,J.oc I qr..>'1Ji.rJ, i,11JI Ct,w,1/c~ J. . - D,:J I(, z..,,/- tt'I" 
o.o t'titL '1'A1°11cJ }c..t-'1"'•'"1 ,-..c.J,".,.,..[j'"'••AtJ JNJt...,, Ir, I J 

PP"' t,~e,,. \Jtrt '(We 1."'•rlL t:· /,/t,, .-1·,·, 'tflf'i&Gft.,IAS, -3.£/. 1· ' - • Sf,.f'f',J .J..,11,"II, c /.fiJ ,u. t,l)rc'i JI o.c~...s J.,J ·•• At•1 .f.1a 

('J..ftJ'.1(,1'}: SOo11J1/.w 'l'"t,li.,J ,-1&11 «,..,11~J,t'l&fn·,c - D,:11«, /., ,.,.- I I 

(.U.. 
o.o s~,1.,... l,...f lm/c1n •u11t/1M.J;..,, "l,...;,uJ 1,,u"':'S C""''I" ,J.......,.,. 

...3.1,'- I l:tA~/11 CJII J1..,,,u..li'c. ,..f-J,,.,, t.l,~ ,..,. \"'.,.-Ii. - ,,,,. ,,,1 e,,. f<lhlu l1op ti l/,4''}, ~;C.AC(o)U/~ 0. .fr.., J.:,, Mfk,..,,1...,.., 
- (UIJ~ 'l,U,U'}: St:11Jsl.111r, ~rc.t, ho.,A, ~,J;Wtl . 

- . - -
~ ro.i,ud, ~,Jc tc.lti ,.cJM\ti,fa,b:o1l,'-lf.~.c.; I~;;,-

- I oc>1.. 
0,0 S.,,Jit... J,;,."',-ltr Su,t'J"'11JrJ i11wh ptU/«s (V.{' 
pp... h "1."} c.-1- i,..~eJic.'k bQJt-

._ - LUf.. 
0,1) c.,.,t-,J lut.l'S'!. 1.u.9f'Jc.,,.,1.....,.1c1 ,... ,~'1- ,.w,.,,.l;J.l,J, -: Or~ 1/(r fJ1-I 

....."' D, &f
1,,,.. L,.,,1-C- ,..,,, ,...,,,. ,,i.tu u1,. ..,..,..,'l"•lv), t~.. / ,,.,, . 

- (2t,3.~f~ 'J.7tl }: S0nJsl11111, ",fo'l,·ho.rd, 
-

/k.>.,J., ~'"'""Jo.flJ:t,flltJi'""" 'V"'•°('tJ f,11 ,,11 ,-
- cl .."'""'"'", d;,HJ1' ,.,,,,1.~...u,0../..,-( o..f 

- l>,O sllAM.w. hp, 11/.;'I; I lo.c~" ""t' / I , . , '1 

- loo,.. ""' ---
- lt.1«J~ P'l.f'}: S""J1-l.1,.«, '""l)~,J,- t,Jd/ c.tMt11,ul1 /.',,c. ,ro.i"cJ, ft.e.Urd - 'f.'"o,~i. ptU~,, {""J,,., 11,"/ 

- Ioi>7., ~.I> S°"M""' 
-
- ff"" 

- (,.;y.;! 'J.19,7!7} Stt p. 6 
-

n 

').f,o 

7, I, "I 

iu, 

pa 



1~F~1 

,.,, 

• > ~ ' ,1, 

' . ( GICG,-..1· O'l.f} GEOLO(;IC BOREHOLE LOG I 

Borehole (Location) ID: Bk.~- 5Ci> tJ 1. 
Campany/ProjKI 1EC•W,vJ.. :r....J. \f.J. .-f~.d.-1 ~~rk C,....,,J..,,.-1,,. PL.,..'I,,..... P,i,~,... J LocaUonTypa 

I..Dcallan Description r,.,..,., /lo.J•11AA A,-.• 11--~"'··J..·.,,. PIAAI p,,;s... Q•J T,......, ...,, c,J.... ./,•,r o'!.,a 
Elllablllhlng Company - Gaologl11 S./e.,~ Sf;AfSi. IJ trA,i.J .cr111naeomaany fJ.,.A•·· n,.,ll.,_ n-.·11.·A· "C,.,. 

DrllllngF~ mArA: m;,L•.,J ' Glow1d Surtse e-tlan . - Datum -
e-,111111 Be\lke ll,:ll • VtrcQ t:'.,. '• ()l~J, f . ll JI Borehole illamatet (lnc:ha) t 7.f{r,1,1MJ,jJ.) Total Depth CFNI) 212.s 
Data/Tina Drllllng Started ,•.i·~,7:jq7,(ij(·?:- ''J'lDS" Dawrlme Tatal Deplh Reachacl . thllllt. . 1410 

Daplh Sampl!ng Graphic ASTM Ulhologlc IJUlOlagy Descltption Refflllllm: Drilfng Problems, 
(feat) " Sample Blow CODE Coda SOIL TYPE, mocr'dll!lllgraln size, IO!ting, color, cemenl/ Equlpmen~ Wa!M levels, Time 

Racov Depth Couru PID lllhlllcatlon, molswre content, porosHy, penneabllitylfractlmg Samples CoDaclad, Waa1har 

£1..711. ,. t77.7f] G'!it.,.,..,.,,, _,,..,,, 1,,,,.1,t,4.1., • l'Mf.lJtcl 4•1°,•l"•rt p.,-J,r {, '' - o.o ,..,,;,,.,. ,,..;,.,J #'1.,,1,,;.
1 

,,..,.,,,.,.,., i.Ar,....J.J ,,...,/,. ~·rl~t .,_ 77,r 
- f DLlf., ,,,.. ( ,,,.,,.,,...,..li p,/J.lrt l 11t'~ll..,..J, ""'"'"'~Ji,lalrJ IL;,. ,..,.,. tel -g,.,, &J; Sl.111h11 
- ··~1.,,·,.,, t~d··J,,ric.:'...·"~~~l{r' r.1..,, c. ,.,,, C.>J11• ,.,.,..,,...hI ••• tJ• ,,, I • AJJ' ,t~. I 

- (,:11. "15'~ is-,.~·}: sl..le, ,J.o,,lt. 'f'"t ,., 

- si..ti 
flu, l,lo.,I:, fVIJ J.,o..lclt ,,.f/ /J , .. F~ 

... 0,.1k,. J,J,-1-
°"'J 111·,Mlt ,......./-e~ h,·1A cJ.,t CJ.,J.r,,i 

~ ,,J l>.O A, l.5'$'' 
- ,,,.., L.ss-1- ,.,.,.,~,.,. 

cJ~ £.,nt/(- C.srt 

-

-- ru~t,: :t~ ;,,,J(:ollttl .,.iJcr, ,Jr, /.,,, i.., 
- occ..,,t/ ""'' wlurc "/.,rl- c.u, ·• JJtt . - /IJ-1 AM ;/, OWJ\ t/llrfJ ii it /&•./- p,1,;kk h J,l,11Mi11C 1,Jlcrt ./1., ~r, 

- l.m occ.wr.c.J .,.,,.ll.~ r_up«£/.; v.c- Go 

- CJrt '"'"· 
-- . -
-
--
---
---



---~~-~'-----'""""""-..........__~ ---·-·...~--~---------------------------

(s:-wG,....,-017) GEOLOGIC BOREHOLE LOG 

Bore~ole (LocaUon) ID: f W G- ~ SC01\J 3 Page L or .1__ 

i.f .O 

(,,0 

f(.o 

\c>.&I 

tt./.O 

ii>.o 

Company/Pllljact 1EC.-W1.rl-,,. 'J, •.i \/a,.}_.ft/~,..+l. •W;k. C,-J..,.4-,, nt.,,,;I.,,;:,, Pr.1&'•" Locatlon Type -

Location ee.alptlon r,,,M,,. e~.,,A"°' A,-., A-.,>,.,·.J.•.,A PIAAI p,,,1.,._. t:•1 T,~,,_1,,.,11 c.,....li·1tr al.:,. 
E31abUshlng Company - Geologist Sok.,, s1-;.,,.,$;.IJ (r,.,1 • .J Drilling Company n..A~,.. o,.. ,~,- IJ,.-,, ..A ... L, 

DrUling FD18111an m11,i M;,l,,...,J Glound Surface EkMlllon ' - OIIUII -
811111111&111Be.-!ca O,:JI: VtrrQ ~.,,.;, m~Jtl 1lll Borehole Dlamet.r ~)L111{Ju11,rl J111.} Total Daplh (Feel) , a.,g' 
Dale/Tlma Drilling Started q/1i'l1~ · 0810 Dal8/Tlme Total Daplh Reached q/f1/,t 181.0 

DepUt 
(feet) 

Sampffng Graphic ASlM 
CODE 

Lilhalogic . Li1hDIDgy Descrfplfon 
Codes SOIL lYPE, moclflnfgraln size, sotttng, color, cemenll 

1!111111catlon, molllllre content, porosity, permeabnitylrradllllng 

Remarks: D/llllng l'rllblemt, 
Equlpmant, W1118r levels, llme 
Samples Collected, Wealher"Racov 

Sample 
Dapth 

Blew 
Counll PID 

- lc>&>f~ 
U,O.."' T.,a,.,:I (o.o-o.t.s'Jr,p,11,-1, do.,/r. l,, . ..,11, rl:,uJ,,,....;,J. (".>of I ,.~It, 

--

luo1., o.o,,.. 
StA11Jt 
5;1.J 

{s~) 

[t>,65! 4,45'}: SD.11.lt sill-, l:,M b,J...,11 1., 

-loVI, dJt, ,,u Jiul"I sJ.,·.rF, ro.r-t tM'"''.,. 
SQ/IJsl,r.t f,., "''"Ji ('l"I" · 1/,_"/ 

-D,;llr, ~1,J 5.,,.:, 
d,:11: "S 111, JJ. .. Jt 
.f. I Ih,-. 0 -S"&J. -

--

-
- ld07•. 

o.o,,,.. 'billt 
s~~1 

N,'lf~ f. 7f'/S;llt .so~d, f-OJ1/11ro11,e. ~-'itf,
I . 

MtJ;...,. s}:If, .<'I'"'"°"''"'°' fMdf/.111, f,'1"''...lr 

---
-
-
-

h>c>1. 

1)7 .. 

o.o 
PP" 

t>,o ,,,.. 

S;/.11 

5o,,J 
(s,.,) 

L111I-
c.,,,. 

lf.1;', f,oo'} ~:IJ--1 SMd, b,.,...," w • .U. 41 

rt.-1/if c.1,lll,.,t. ./-,-,.~ 111tJi1,o>, sl;f{, c,.1d· 

{t.01>'-10.0,I]: Lc.11l- C.>rt. U,1011'. J... 
<Atl,,,.,.c. ,,.iJ,I( (-'ff. /.,,s r,cc,,.mJ . 
w;l/.:11 fJp ,,, . 

L.Jf/. C.Jll, 

-
--

Joo,., f),O 

ff"' 

.. 

Clo'(L'/ 

So.11J 

(sc} 

l '"·"" ~ ,,s'}: CIc.1'-t s'""tl qroy, wt+, 
sl)U·, ,....tJi..."' 1,lll;,uJ, sI: ,;.lit 

~~c,cte>IAf ~ .J.,p r.1f btJ,u.k, CAIi be 
[MJld,J 

Tan al 8tJ rn.k 

-
--
-
-
-

Li>,,,J 0,1> ~•• JiJ.,.i ll/,,f'~l?,JlJso~JIJ,AL tJ.f..J fJ.m, .u,.._. of1111t MtJj.,_ "'lll:..,J .S:,:ol.lc. c,___ ,,_. 

-
0,01.. O,&.> 

Pl"' 

L.>rJ 

CtJft. 

(r,.~~111,01 
): L,HI- c.>rt. O,illlr f~f"'fr 

.ij,'f l.i,ot, IJAf l,.c,.,J (MJ l;k,lt 
~11111c:li}~.. , o.} '"f'- l/..4l wo.1 l,ul 

.
L.,t-1 c.,,, 

J,4;}t:.l1;J(,~f,I/H( f'! 

o .. -hr r0ori11j ,f-., to' 

--
-

' 



r&;~~~
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(FWGl'4,.J- O 17} GEOLO(;IC BOREHOLE LOG 

Borehole (Location) ID: __F_w_G__-_.s_c_·c>_/IJ__S__ 

f.c>,O 

1-'J.,o 

'J.{,,O 

'1,f,o 

10,0 

4o.o 

~o.o 

.,;---Compa,y/Ptojact TEC~w~,J.... 'J,·.J.\/'.11.f....-/r..-H ..w.·l.. c-..._.J..,.J,~ ~.,,.,·,~-· p,,,.A._ Locatlan TYPe 

l.ocatlan Desaiptlon ,;.,.,_,, IWIAII~ A,-.~ ll--",,.11,;•./,,JA P/,.,,1 p.,",.,.•• ~-J T,...../,..,1/ CJ,.,,~·cr nl. :o-EstabVlhlng ~ 

Drll~ng Foniman • /Yl1uI: /YI,"1.I. •~J 
hmpllna Bewlee llr:JI: V1. i u, t ... ·• P!Jilr:1 
Dale/Time DtJJJJi,g Slaltad 

.....·•-rf:i.7(1' "·•. ~ 4'.t- :f • .,. ;Jt '· ' r .. > 
1.- :. - ~a _ I . 

1111 
l)B'/0 

Geologlsl ·s-lE.,~Sf;A;~·-JJ {r,,_.J.~ 

Ground Su1ace EJevallon " -
• Tf~(

Borehole Diameter Onchul i Sun.",J LIi 
Dale/Tlma Total DepO, Reac:hecl 

.Dr111naCo"'8\Y n..A-.. 11.. 
_..:... 

Daun 

Tolal Depth (Feel) IL/I' 
q/11/11, fltd 

JA,~ n..:,, ..,. •. i..,,, . 

Depth S111!11llng Graphic ASTM Lllhologlc LfthOJogy DelClfpllon Remer1cs: Drlllng Problems, 
(feel) " Sample Blow CODE Codes SOIL TYPE, moclfrleralgraln 11:!e, IIOlllng, color, camanll EquJpmen1. W* leYela, TJma 

Recov Depth Counts PID lllhlllcallon, moisture contanl. porosity, pennaabilllylTracturlnQ Samplas Collecled. Weathott 

-
- Mi'>.,-

e>.o ,,,,.. 
.s""'•'-• 
L.Hl-trc 

tl~.,,,, ~ ,,.a') s.."J, .J~,u, ,,..~ "'"~ liord, f,ilc 
')'lli11,li, f.,p o,1 'c.,11,L...,r.,.J;c., tK.'u,i,11111, 

tlrr,illou.,ws, "'tll Ct1•w1ltJ t1t11I M,nllt 
,,. ..,,. Hu,, I 

Or~lw '"'' ""o,7' 
- O,: ll,, Lt s._. tJ,.,· n.·,., 
w:u, ..,.,,, l\f Jj, 

-
-- t>. ,:n 

U,I) 

fPM 

L.,,1 
c.,,.. 

l n.o ~ ').4. u '}: L.,, I- Cut D,-=11., J.,,J. ... 1.'35 1 

( '-"·u~ ').t.u'): CJ,,11.,J.1,,.J.t, 'l'"I, 1,A.JJ.,,.IJ ~-
~ ~l...<:-ir..i

t),t) - lfJLII t.t,11111,J 011J Ji.,,J, hr..krA, ""'"'frrJ1,11f
'()c)1, ,,,,, q,.. ...,Jr. ( 1. •1,·•} pcl,b,-- (,.&,L!'-31),o'); S0voJ,-l.1.1c, 1'"1, i.,,J, wt.II-

\

CfM1,.Jt~ µ,'u,ccoJvf, Qh1:ll.ct.JII\I, u,1i,1u/J.v,J 
().,> s.~Ji.,MC- 1CAJ/mJ 1111,ll 'i."'"''''" pt~4lcr {£ 111 11

},Io.,,.,- Pf"' t~.Mt 1' i'IA Q/1~ /.« fr,,lwu tl<•r 611tt-
(3,,,u'.!.l,,.D '}j,.,.J,l,11r, ,,._,,,A..,.( wt// c,...,,.~~- I Or: I/,,. /.J sl{),o 

S.11J,J,,., ,.r...,., J... ~,J,·~,.. 4,.. ;,uJ J..,-'.lt..,.,J li,~A 01111.51,.n.- ,,,,.. ,,, 4. 35'-:- t...uf Cr,~ F,,,.f.,.,,r ,u., l,p, """""'' ""'~ "",.:o.c,o1w,: · 
-sl,~J..IL " .•• /.. ..,••• J.•.,, I- 1,·,;,,,. ' 
l 11.,,0':. f',1.u'): f-Jsl"A~ 'V"'t, J, ..,.J, F:~, ,,,.;-,J, ·O,:~ltr lJ,J. -5: 5""-- D,O ..,,IJ tt,..,.,Jtl, ,;.,•uu., IAf b,.,k(II { l'l•t l, h,..1:,,.S..,J,-1.,'Jy 5'"7. - f.fo,f w:,~~, tortJ,-1 d,;11)1 fl.,-,. e.,,.,/ w,•/1,,•. ,.,.;,,.,.1 £,."'*- J.,:11,:n 0,. 5'&>: .sf..,,..,..,r,f.nt U,c f"tt.>u111,IJ ''"' o.o{.'f1~ s..,.,,1••,, lf.,,u'. r,.,,·Jc,..,, """"· wt.JI cuu, i,J, ,c..11. 'I."·· I' tUI,, 0,:/ltr l..111..o.7: 

~ lfJ.o~ l,'J.1>'} 5A11J,/.m, ''"')', J.~,"' """' c,,,"',lcJ., f,-: 
f1,r,/f ,,01&. Cr.,,,,.f.,f;•,M o,f j,..,.,,J.;.,JL l,4',C1 IJltJ,,.,.. ~ -: t>.o ~,...,...too,., c,orsc. 'I,.,.., ,J, n..,.r,, .., 'l..•,h pLh£ /Lt f.l,.,;.s.l. ,1.,f,,... 
{1.'I,"- JI,,"} i,\H, t,14,J.,.,..,,i;c. 1.,f u.J' 
lt,2.0 !.. "7i.o'}S,..J,h.-c/f'o.t,i.,, ..,di cl#'l.,.•tl-
L'JIU('_I 1io ,.,_,,.,..,,• .J:, °tJ11<( ,._,J,.,.,.. ,,..;,.,J,{),t)- S,...J,l.at Co111~J.,...,,.i;, f,.,,.. 6,-! t.J,i:• l,f,l!f,4., :· NJ'"" 7• fP"' 7iJ,t,! ,.,.,r'· 'N"" t..1 .. I tP•,r 

- C,J.o!fJ.u'J {-J,J,",, ,,-.>'i ""''· "'"'' u""""~'.I,l>.O So,,,J,.J,,.,IOU}, 1•utlft r.11, ,,...,•,,,J w:~J. '"''°"''"" a I """l; ...... - Pl"' "'•iul ~111<1 $1;.l,J.l. C'..111 ... IJ,.,,.,.J,·, ..,,.,~ 

http:J..,-'.lt
http:CfM1,.Jt
http:S0voJ,-l.1.1c
http:1,A.JJ.,,.IJ
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( FWG11t"'- o 11} GEOL0(31C BOREHOLE LOG 

Borehole (Location) ID: _..,_,:::::..;r,J;.._;:G._-.....:S:....:C=u"'-'N:.......:;J__ - Page .3_ of 1-
Company/Project n~-w,,1-.. J,r•.J.\(.~ ,_/,:••. J.l .w.·L. (;,.._·,.,1u;,l.~ /M.JA,·J.,._,,_ Pn.,....I LocallonType 

Location Description rt'J,MI, tO..,,AAIJ a,.... A--~11,,•J..·:.. Pl~-J. p,,,1..A. (:Al T,~ ..J....1i c.,..A./i·,r al.:,. 
. 

Gea1ag111 5-1£,N_ Sl-~ll;.f.i,._/J frA .:.. -.Establllhlng Company" Dn111ngCompany D.,.ArAA R,.,Ji,H fJ~·/1,•M, -z:,. ... 
DatumGround Surface EtevatlDn " -DrlUlngF~ • m"',.1 m.·,L ....J . -

.· f, 11."( Total Depth (Fest) ,,.,a'Borehole Dlamelar (lncha) 'i :!,1,b,}J.Jeem,llfta Be,~ n,.;,i : Vir.r• ~.i...-, irl,Jd ' I lll _. . 
DaWTJme Drilling Star1ad · -1cr,1 ...Y;f.1'.. . ' ·"Tti •· .•.. _,--.1. ,.· · _ rr r .,._ OB/I) Dale/Tlme Total Depth Reached . <t/13/M l8UJ 
· Depth Remarks: Drilling Problems,Sempllng Gntphlc LllhalDQlc Lltholagy De"""'°'1ASTM ,. Equipment. Water levels, Tims 

Recov 
CODE Codes SOILlYPE, madffiers/graln llza, IID!llng, color, camentlSample Blow<r111111 

lllhlllcallon, molslln content, pOIDslly, permaabUityffraclulng Semple• Co81cled, WeatherDepth PIDCounlS .- .c,,_,,!,a:.q'l (;,.'/, J..,J well c,,..,,,.l,J, .f:,,c .,,.••·,,ct(o.c>- ~J,l,A ot:.ct:4,;,,,,./ r-,.,1c,,, 2.J.:i%Jrw, 3...•,lt f1.'1,l,k1l il1'1.. 
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{Fw~"'""- 01..1-1} GEOLO~IC BOREHOLE LOG 
Borehole (Location) ID: _F....;w.......;;G_-_s....;s...;l_c_s,___ Pago _l_ or .1_ 

o.D 

f.o 

l'l.,0 

ft..o 

'5'.D 

CompanylProJoct ' "~-~W.trJ.,. j" ·.J. \/,,.f-..,._ /c•.·l •l • .,,w ·L. (; ,,,_ ..J.,.l.: ·llt ....:J.,,,-.. ,. p,..,._,•.,. Location Type . 

Lacallon Description ,:...,..,,. l!o.,/'IAAO A,~., A..-,,.,..•. J.. ,. Plewl p.,,i:.•• a.. 1 T,. :.1...,j1 c.,... ./-rcr. Ol.io 

Establlahlng Company Gea1ag1s1 5./r.,, S1-~,Ii.. IJ (Gu,t.:.i DrillingCompany n...,. ..... D,.• J1.._ 0,.:11·.,.. -r.~ 

- - ' DrUllng Foreman • /VlQ,.j. m:,L....J GIOund Surface EIIIY8llon " Dalum 

Sorehakt ~lamater (Inches)& 
7ft"(fq,,_J tJ.} Talal Deplh (Fffl) 3S'8anlj!IIP111B1..ia D,:ll: Vtrr11 ~..,. ·,_ PIJJtl ·1111 ........,qy·· 1 

Datamma Drilling Started" ; ; • i~iJ'·. \ ; i: 1'5'. f{J" our Dal9ITlme Total Deplh Raached q/1rl1, "1.r 
Depth Sanpl!ng Graphic Ulhologtc Ulhology Delcrfpllon Remarks: Drilling Problem9,ASTM 
(feat) % Sample Blaw CODE SOIL1YPE, modlllers/graln size, aartlng, color, cemenl/ Equipment, Water levell, Time 

Rocov 
Codes 

Depth Counts PIO fflhUk:ellan, molstura conten~ pOIDSlly, penneabllRy/fracturtng Samples Collected, Weather 

100,. s-tr,.,.o.o {ll.P•o,4r1 , .,. ...,,lfJL. ,,.,, "'"'"' ,J,..k1. ""'c '""J 1-JAt /,. ._,_J, rr.... J./.,. 
£11.95'~ 'J_,3o1: /JrJtJ,t wtllt urM4t i11d~1i11A', tr•fl•n J .,,1,..1..,./r.. l,•QA, .. lo,

&), 0lr>i>7. s'"'.1'- s.- I f(I/IJ,I.,,., s;... ....,,.,, (J/11'' ur J,,,J r. 'L c/a,t ;.. .,. ,;,,,.·1 . .- £7..31)!,.0·1: f ot1J.J Iii+, "brJiJA .f.1 Jo.rlc J,,....,A,So,.Jf(),() OICJ,..i.t' ,.i.Jirl, sfiff, b<c.>,..i11f 111,m 11>11Jf JJw4i,1._ ~Ioo,~ S;ll,,,..- scollr"J ,,.,,t t~JtlJN. brJi-lJ•rt {, /.6"~ cr.,,.J,l 1(SJM) 

(t..u'-11),o•h $;/JI SMJ, l,r"'""" w;./1. ro.rt. o,..,.,~- S;ll:1 i1tc/urii>,1~ wcl, ,..,Jj~.., d-;F.f, C.J11 jo.;"1 '"'>'o,oloot. ,,,., S°"J 1,/llt fo11Jr_hu f,o'i,.""'' .. r ..,,,1t,'c.Alt- (s,..J J.,o~thr 
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( FW 6M..i • 0 2J} GEOL0(31C BOREHOLE LOG 

FwG- ss lt':-1 _·· Paga .l_ of LBorehole {Location) ID: 

t).I) 

4.1) 

f,,O 

~.o 

,o.o 

n..o 

\1./.a 

U,.o 

l?.O 

campanylProfacl TEr.-w,,J.. 3', 'd' "·"'.J: __ /,:..,l•L ..w·J. C- ..Ju,..,.,, m.1,..·J~-·-- p,.,c'•"' LocallanType __:.. 

Location Dascrlpllan -r..,M,, fo.;,l,U6 A,_.• .11,.._·,M,,·./r,. .PIAA-1 p,,,.1i,.,.. ~-1 T,.••-;.,/,t.AIJ c.l~·J.·u ol.ia 
Establishing Campany - Gea1ag1st Ste.H Sfo.,Ii.lJ (r1t1J••~ Dri!UngCompany 0..... -. R,.. J.L,- Dr://;,.. 'C-. , 

DrillingF~ -m,.,1 m,·tL-•.•1. Ground SUiface Elevallan ·- Da1Um -
8en!pll1111Bellice n,....n: Vtrr• ""· 0 

# Ph.ltl UJI Borehole .Diameter (fnc:hes) '°74 (~IV~ tJ J.~ Total Depth (Feel) 1./5' 
oa1a/Tlma or1mncr Slartad -a••;,;,t•q'CC'"fftr·' noo.... .i.·'" . •1,.J· ... DlllelTn1e Tolal Depth Reached t:t./u/1, lt!tO 

Depth ·sampllng GrapNc: ASTM Lltholllg!c Ulhology Dascrlpllan Remarl<s: Dr!lling Problems, 
(feel) % Sampta Blow CODE Coda SOIL1YPE, madlflarsfgraln size, sorting, color, c:emenl/ Equlpment, Water levels, Tola 

Recov Deplh Counts PIO • llhVlcallon, moisture cantenl, porosity, permeabllltyllradu~ Samplea Colleded, Weather 

- 101>1. D;f... 1Jf'~;I {d.lJ~ o.1sj:Duk b,..""', , li1Mi( /'IJ i,.f, " ..,,..,•.,. s o~I r/.,.,.L-1..,u 

- (o,7f'..i,rf1: S~ ,;I{ l,·,M IC11, "'"slit cir~- 0.1> So".lt /1'111Jcr11~..Lt l.:1111t1 \J(r( to.rt s.,l,. r.> 11111JtJf t>D'/. S;/1,,,. 
{ 1/111 !011J s+.111, fr11 q,..,11./r (.. I/a'') cri>,,,kJ-1 

- li.n·!r.tJ'): S;flt s~J• .f:o,,/tJra.11,,, """1H>' Jr'/, 
- o.o s.-11.,. Ct'.,.M 41,,. f'nJJcr,J, It /.,.,,,, Jtrt ft:.rt ,.,1,. l'J.,,,J,,1ou1. SOAJ- ,,,.,. 

(r~) sQ/IJ1l~11, I,..1"".,.ls ( 1. 
1q'~ 11,t} 

- (S'.a~,o.t1'}: ~; U-1 so11J., fc.11111.tl- At o,.,,,..,t 

- c.r o.L.,.,t o,.J ~.,;,f...rt tJ11h,l'f rMrte.s:,4.,, 

- S:I" c,...l"l~I,,, -mtd;~/IA J.(Mt, r... A-G11, ... lw 
- D.o . 

( c)IS'f, SGAJ ~llt/lJ S~J,,t .fu.,,,u,./1 [tl/g''. 1/,/'} 
- IP"' 

in c,to{;11 ~ .JA,.,.,.,J..,.,+- ls111J -
- O.o 5:llt l,i>.o~ P.5'1: f:ilt t,,,111, J.r.,lu, .u,,.,. ,;.L1111c, sl;7'r'-., 

- IO&l1, ,,,.. s.,.J /MJ:1f, c,..,.,~J,,, 11M<d;..,,,. J.,111,, sc,#crd ~ 
ls,.;) . (111,•Mc. "'l"r {c,,J,l..t S,ou•••J., {"'" ./u l/"I" 

C.l~rf (11.s~ 13.5'}; ClGf',t s-J,4rt:.t, ,...,J,,c-l,lf""c.-1; 
- o.o -f .,fl, c,11 bt 111olJ,J, "''t s~,11 fi,l,,,,.,..,.JcJll>o>f, ,r... St:.1tJ- {sc} SD.11J1,fo•t fr,. ... ... .,.lr [t 11,11

) 

(\3.5~&S:i'J:' S:l"1, So11J1 li1U £,.,...,,., ,-..}o., 

- O,D 
S; IJ,, r.,.u.f t"1 "'L...,, """ i-l; 11,u ili 1AM dtllft rDort 

lt><>1. S/MJ I- t .. b,.J1A11J.J 11A11Jrl..,u l,..y,-,,./.1 U1p_:,,II,--
,,,. 

ts~l ~ 11.f,iJ 

- l1r.s';,.,,,,,,); S: U-1 S'4.1J, +M, M.1J,,,./e y - O,,·J/1, /J1./ "'I, o' 

- s.-u., wt.J, d111rt, !1y1h.f.,11c. 6., ... /Jv1 
- 0,0 

Sc.nJ (5ul,_0"1"'lo.r thld >ll'J.'1) •iicru~ ti1197t?.J 
fl'"'- (s,-.) r d,Jw11...i1trrl. ~e,,A~,n J . • • 0,:llv 1,4. ft'lvt "'1:117- l,,Hm.- wo.lir ~+ ~o' 



?,f,0 

1.1.>,I) 

( l=WG.-w - 0 '/. i} GEOLO~IC BOREHOLE LOG 

Borehole (Location) ID: _r:_w_G_-_s_s__li_c_l./___ Page LarL 
Campany/Praj~ TEC-W.tt.k "J, ,.J. \/.,.,} __ /,:_.•I •L ..1..rl,. Cr!'- •.1..,•.1._ mM.·I~,:-- P~a,•• Locaflan Type -

l.ocallon Da~ ,:::_,__ ,, 
~fAAIA A,.... 1/..M;,.A ·J..·:,. "PIAAI- p.,,1,.•• ~,.,J T,.:..,~I/ c.,....J.-~r. o'l.,a 

Ea!abUlh!ng Company .--- Gaalaglst S-1£.,, Sf:MJ..IJ (r• •J "' DrilllngCampany n,.,.r.A D~.J.la,- O,:J/••• .,.__ 

or1111rQF~ ·mQ,.1: m:,L••1 GIOl.lld Surf- elevalloo • -
. 

DlllUn -

8affli,lif1; 
0 

9a..ice n,:JI: VutG ¢.,.:, ftl,.lc:I . uu Barahala ~amotar (lnehaa) /,"'1"lc,.;.,JLI. Talal Depth (Feet} ·1.1,' 
. . .,,.•.,,.,·ArJ· ,~

Datall'lme DrlJring Started · • ,: · '.:'!/•:, -·ij ,, I'~·.. f3,>t.) Date/Time Talal Depth RNd!ad q !,.,Ju~ M2D 
Depth 
(feat) 

·sampling Graphic A8TM 
CODE 

Lltholaglc 
Cadn 

Lllholagy Da1cripllan 
SOIL TYPE, madlllers/graln size, sartw,g, c:aklr, camantl 

lithlflcatlon. malstura canlent. paro1lty, parrnaabftlty/frachmg 

Remarks: Dtlq Problamt, 
Equlpman~ Water levels, 11me 
Samples Colactad, Waalhar 

% 
Racav 

Sample 
Depth 

Blow 
Counts PIO 

---
301~ 

0.t) 

ff,.. 
. . 

SAIIJ 
,,,,.J 

5-r,t.,. 
t,,I C,,, 

{'J.rJ.t>~J,>,o'}; f)r:l~r u11lf ru.,,1,rtJ j.o,' 

.f-a.,,, MJ1ll-1 1>11,.," s.,l:Jo~tJ o.11J wto,l/.r,t~ 

/ .,4'fC
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f i:.i=.J.#trcJ IQ,1t {"'~. c.111"' 1ar 
Vi°"'J ,,JIil G,IX11J4tr l, 1·9 

- Q,: IJ.c, J., ,l Al7,D' 

- 0,:11,, nrrls ./.,p 
,,f .f.;,.. ,,,,.k o.l 
,., '/.7' 
- Po.,1;c I IJJI df 
J.,: IJ rt~"''" wo.~" 

-
-
-
-
-

11.n.. l>.o 

Pf"' 

S~Jsl~ 

L,1,c,,.. 

{Jr>.f) '- '-111.I>),• O,:lkr ""'{ fW'IIA.rcJ f, '- 5',' 

fAA 111:JA irJ.- ~la.; AS, b,.i k,11, L>J<;l~mJ, 
l(tc,Jll«r,J CJff. t,.141 f't,nll( fi,.b-o.,u7,..lo.r 

.f"., Q11, ... fa,, /MC J;,.,.. 'JfAi11,J 

. 

-

-D,:llv /J,J ;..8', if' 
- t".ir.J,J)rJ -h,,,pr110.r-1 

11'' o...-l,, cr,.s,'111 l., 3o' 
- f,.,,,,I s110.II \/JiJr 

f11t,1 ~"'(ft' o-1- ,.. 33 I 

fMd ;7' 

·---
--
-
--
- o.o,. C>.c> ,,,.. 

l.,{.J. 
c.,,c 
(s,.J,J...~ 

l 'lrJ.u'. 'If.a'}: 0,:lf,,. IJ,f o.11 CJrt 1 ~...+ 
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wiJ.1 ,,,,.,w,t,,J.,'10 

-0,:Hu l,ul- s.o' 
• Bt>UJ.... ,..f A., k 

a.-1 I.IS' 

-- j\h'"'! 111 illfl'-""' t,,11,,. c.m. Lu k.. r 
0<<1u,,J o,.J ""'";4 " 1111.f otc" JJtf 

,-A ~,.,.. j~r Uw/1 c11Jr-1J ir j' ,vi 
P•IS: lie. +. ,k.J.,,,..;,., wtcrc. .Jl, ~re 

,.,ff OCC.\l'rr,J wtJJ,·,. ~ ru,,c..J.:-JC 
C->rt fV'/1 • 

-
--
---
-
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(FWG,,..~· 0·18} GEOL0(31C BOREHOLE LOG 

Borehole (Location) ID: FWG- S C tl N 4 

&labllehlng Ccmpeny - Geologist_S,h.;,_ sft.M~·--/J (eo,;,..:J DrlWng Campany DUlt ~,u .D,.. ll.,rr (J,.:/J •,. •. "C_,. ., 

DrflllnQF~ · fYlo.rl /Vl;,L:..,J Grollnd~EIIYllllon ·- Datum -

Depth Sampling Graphic AS1M L\lhO!oglc Llthalogy DIIClfpllon Remarka: Drilling Prablems, 
(IHI) V. Sample Blow CODE Codes SOIL lYPE, mad1fterwlgraJn size, llortlng, color, cement/ Eqiipmtnt, Water leveb, nne 

Recov Depth C:00..,11 PIO lllhlflcatlon, malslunl contenl, potoslly, '*"""8b9ltylt'raclLrlnQ Samples Colllded, Wealher 

O.f> t--~-+--,-oo-r..;..~-+-~--+...;..;.;-+-....o.....u--+~--,1--~-+T.-..~.~d-;l-+-l-,-,o-.u-,~,...o-.c-•-=--};-O-ar-·k-b-,-.,w--~...-Jr.-~..._-'.._'&-~~-s-Q-~J--,-l,-,.-,t--,-,a-,~-tt•~Jc~r..--d-.f-,..-.-,-J......rr-~----1 
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{FwG,..w· oi1} GEOLO~IC BOREHO.LE LPG 

Borehole (Location) ID: £W G- SCON LJ Paga j._ of .!:L 
Campany/Project TEC-W.ttl•. J.,-.,1,\(.,..t __ /,:~.-l•L .i..,·J. C,,.. ...J.., • .I.~ 1111.,,.,oJ.••,.. P,i,d.J LocallonType -
Location Deactlpllon {:..,,,..,,. l!o..r,11110 .a,_.. A---.,.11,1·./..·j· Pl""I ()"-'--- o.1 T.- .~1...,11 C.> ...J...~r. oA;,. 
Establishing Company - . Gaologlst Sf£~ .rf,.,.,J;.JJ (G,.,J,,.. . DrllllngCompany n.,,,, ••. 11,.• J.~rH D,,:// ,•Al,. 'C_,.,. 

Dr1Ulng Fo.:..i,111 • /Yl~rl:. /YI; ,L,. ..,J . Ground Surface Elevation - Datum -
Bn1111111;ea..ica n,:U •Vr.r,ci t::... ·~ (thJc:I I lll. Borahola Dlamatar (lnchas) &7/1''{!'111;,'J 1A l. Tolal Daplh (FNI) 1'i"LI' 
Dall/Time Drilling Started , ·: ":.;t--:·,;fPJ.....1-'/rt; · 1 DIJD DatefTine Total Depth Raacha(I q / 'J.LJ /JI, Ui>f 

Depth S1111JJPng Graphic ASTM Ulhologlc Utho!ogy Deacrtptlon Ramarlm: Drlling Problllffll, 

(feet) % Sampla Blow CODE Codes SOIL1YPE, modififfl/grall\ slza, 1or1lng. colot, cement/ Equipment. Water levels, Time 
RBCOY DepU, COi.iils PIO llthtllcallon, molstln canlen~ poroslly, permeabUltylfradlrlng Sample1 Collectad, Wellher 
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t), I> Si:"J 
(jiJ.1!i1.1.']: $',:..J, l-a11lonanr,t, t..wit,. 
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- ( '}..l,'J..~?.f.7').' S.·l-1,, scw.f, l,i;H km~... 
- h ~ 'C..fi vtr'/ ,t,·,~#t d.o.,.,p1 Ltt.,..-i:111 
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( FWG,,...., • 0·18'} GEOL0(31C BOREHO.LE LOG 

Borehole (Location) ID: r:w G-- SCtJI\I L/ 

'71),l) 

qc),I) 

l1i> 

EslabUshingCompany - Geologist S-h.n Sf;,.,r;.iJ (r... ,J,,,1 Drlllng~ n.,.Ato..A ·D,.. JJ.,,., /),:'//•,.,. -r,.,,. 
DrlUlng F~ • fVIClrl: m.-~L-..1 .· Graunc!SurfaceElevellon • - Datum --

.• /"1/, .. , ) 
San,pHn;BeY!ce O,·:U • Vr,rQ ~.,.;r_ P!Jdc/ HU BareholeDlsmelerPnches)II f I S,,;..,,JJ.tl Tota1Deplh(Feet) 

Depth ·Sampling Graphic ASTM Lilhologlc Ulhol\lllY Dll!Cllpllon Remarks: Drillng Problems, 
(faal) % Sample Blow CODE Codu SO)LTYPE, modifiers/grain slza, IO!flng, cator,"cemenU Equipmant, Water ll9Yllls, Time 
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(fwG,..,.,- o18} GEOLO~IC BOREHOLE LOG 

Borehole (Location) ID:. __f_vJ G_-_s co_tJ J../.______ .....__ ___ Page ..!L. of ..!J._ 

14i> 

I 'if, 

I5"&f 

eomp,ny/Profld ne-w,,J.. 'J.....J. "·""-lr..£:1.'1. ,w.·k C--.1....~ m.,,,;1.,,..... p,.,~,....I L~T- ...;_. 

Loca11on DallQ'fpllon C'-,~1, l!o."'11AA0 A,-. n--,1,11,,./..·..,. 'Pl~I ,,;,.,:,._. r,,.l Tr, ,;.,/,t,IIJ C.>,,.A'1·<r. ol..·t> 

Ealllblllh!ng Corl'f)eny - GaoJoatlt S./i.u S f,;,.,fi·1t/J (C...,J...1 DriDlngCompeny n.,.,..A. D,.,J.J.,H {),:lh11t1 'C,,.,. 

Drll&ng Fo~ • mGrJ! /YI;~/.,. ,J 
.. -Gl'Ol.fld Surface Eleva1Jan ' - o.tum 

e.i.111111BeWG11 Dr:11 'Vtr.c·;, ~,h;~ (tbJc/ · 1111- Borehole ·Dfamalat (ltlcha1) C'ft"{!11na~J JAi,; Total Deplh (Feit) /f4' 
Dale/T'rne Drflrll'IG Started ·" ·:~ti7?i}£'¥f'-I/ ··' .ti>oo DatelTlme TOIII DepCh Raachacl ~ /11.du. I lot 

Oap1h SampDng Graphic ASTM Ulhologlc l.ltholagy Descllpllan Ramlllks: Drilling PRlblem,, 
(feet) " ~· 'Blow CODE Code• SOIL lYPE, mod1flerslgnaln alza, 1orttng, C!llor, camentl Equipment. Water levels, Time 

Racov Depth Counts PID lflhlficaUon, mols1ln conlenl, porosity, permeablllty/frawfng Samples Collectad, Wealher 

- (11.1,~ I~'l,'td: S..,.J,-1"''• 1fAi, hwJ, ll't4ii.oM 

- · ~r,i,'~,l, fo.:rlt p,m t.eMul.. l:u,1
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CFwG~...,- 01.0} GEOLO~IC BOREHOLE LOG 

Borehole (Locatlon) ID: __..E_W_G_-_s_s....t_c__3__ · Page lo1.l._ 

I) 

i.1,0 

11>,0 

18,0 

Company/ProJacl i"(;C,.w1.rJ.,A J,,.,.f V,tJ-.,.,.../~••. , .f ..w·L. C,.,..,.,1..,.-k- /M.,,..-J....,•• Pr,Jahu• LocallonType -

LocaUon ~Uon ·{:..,M,, /!""'"AO A,..,., A--~11,,•J....• ,,,.,,, p.,.,J,.d Q•J Tr~-:..1...,11 c.,,,..,./,v oJ...·,. 
Ellabllahlng CClllll*1Y - Geotogllt S./i,N Sf;,.r:t.·. IJ (r, .1 "' DrilllngCompany 0--·••• fl,., JJ.,,, Or:!/·,.. 'r.,.·~. 

Drllllno F0181111111 • Plar} Pl,·,I,. ....J Ground Swface ElaYatlon • - DIIUII -
e.m,111111e1111cie Or:JI 'Vir,o, ~.,.. ·,_ thJld HU B<nhole D11metar (lnches)t ?/l'/'i tf&l4°&J u Total Depth (FHIJ '-lf.7' 
Date/Tlma Drllllng Slarlad .. .. .:z;rif1iflflt '·=.n4s- Dlltemme Total Deplh Reached Oilt~li, fl 10 

Deplh &ampllng Graphic ASTM Ulholagtc Uthology Delc:rlpllon Remarks: Drilling Problems, 
(feel) % Sample Blow CODE Codes SOIL TYPE, mocllfters/graln size, aortlng, coklr, cement/ Equlpmen~ Walat levels, Time 

Reeov Depth Ccu,ts PID llthlllcetlon, moisture canlanl, poraatty, permeablllyff111cl1mg Samples Caltecled, Weather 

'°"'· "·" T..11s..:I (d.iJ'-" ,:'}: n. k b,.,..,11 -'L• r .. ,. sAAJ,f,1,41 f,,,.A,.., fl (~IIT M1&.J#r 

- {tJ,5'-f,tJ'); ~°'"Jt s;I', t;,M ''""'" f., 
- +°"', iKeJj..,.,.. J,,. st, c1,.,, f., "''t ,1;,Mlr 

- So11cl1 {(l,;,-1 Ji>w/lwe.rJ, llrA11,t i11c.l... si1JA" 

Il>1H, 
o.o S;II f c~f~r,J 1v!-C111~v-lor f 1MJsltMt-- PPM 

(s~J f,,.,_...,11~r ( 1. 1/91"} 

-
- (s.o!JJ.,.'}: ~;/,/7 St.11J, br.>w11

1 
~tJ;..,..,. 

!l-:F~ be,.,,..,11, t'l.>rt /111.,is I c.+ t,o,'-- S; I+,, OrOll,t ill. c./ us;,,111 -ILJv-,A,,,A,-
SQ,,J Scc./,l,,«J 111b• 0,111 ...1~, {MJStJ11tIoo,. 0,C>-

~ro.~ ,...,,,1r ( .r. 1/'I '1- Pf"' Cs/fl)-
--- (ll.1'-11/.i'}; Clo.tt.f 1GnJ1 ~(.,)', °6-iJfll., 

- o,o C..l~t<t r..ucl,,•./tl.; w,f, tJJf.tJ.tAu,J, C<M be. 
- ltl.>f, Sc.,.J f11., IJ<J. 
- ff"" 

(sc) 
- S;ly (111., !.Jf,tt'}; S;U,. $OIi~ b,.,..... ~., l)fM,t, .- o.o

£r.>t>1. . SGAJ ~:,isl, ,,uJ:...-1 Jt1t1<, f/1'111.'1 o,,.~ ... I,., 10.11J1lo111,- Pf"" Ls,...] .f,a~,..,11/r 

- l,r,q'.10.1'}:. So.11"-i s;U, fo.,i ·h brJi,.IA
1- 5011,4, {'IJiJt, $cc.}h,tJ "'°'Iii< i11C.,~,.-.,/1~-

Ii>t>1, 
O,t> 5:ll ~tdi~M f~;ff, (Aft .so.11J sh11t 

- ff"' (s,.,J fro.,144,Ar { L 1lt'1- .-

.. 
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(fwG,...., · tJ1,o) GEOLO~IC BOREHOl,.E LOG 
Borehole (Location) ID: _____ _____ Page .!_or..!__FW__..G_·_s_s_,_,3 

'J.Lf.O 

4.>.fJ 

company/Pn,Ject "l!c-w,..J.. 111·A·\l•,.,~--/,:_..J:l...t,rk. (;,... ...1..,.-lr, IYI.JA.-J-,.-..,. Pl'll._,....I LacaUanType .:..----

l..ocallon Dascrfpllon f:'..,.,.,, fo..,,,.~o A,_., 1/...... ~M'-li'.,. Pl,.,.I ·p.,.J.._. a.1 T,:~J.tAII CJ ....l.v nl :,, 

Eslabfishlng Company ,-- GaaloglS1 S.J.e.,, Sft>uI,,·,iJ {G,.,,1...1 DrlllngCampani, n.,.,.~... D,.,JJ.,,.,. t,,:/J .... ~ 'T., 

DtllllngF~man fVIGr! /Yl,"tl. ....J 
.. 

Ground Swface Elevallon ' - Dalum -
9am,1111;ee>11Ge Dr:U: Ven111 ¢.,.;, (WhJd llll ' I, 7/J "f:.Borahala Diameter (lnd!as) 'I Strc,.,.J 1.J. Total Daplh (Feet) Llf.7' 
Date/Tlma Drl1llng SIi/ied ;., ·}ifi f..'/.'tf{'' ·.:: ' lt '/ f Dala/Tlme Total Depth Reacll9c! q/is/1, t L/11> 

Depth ·samp11n; Graphic ASTM Uthologlc Ulhology DetcrlpUon Remarks: Dr1Ulng Problems, 
(feel) 'II, Sample Blow CODE Codes SOIL TYPE, mcd"lflerltgraln s~, IOlllng, color, cement/ Equipment, Waler levels, Time 

Racav Deplh Caunl! PIO lilhlflcatlon, mofslln conlent, po!Dllly, permeablllly/fraClurlng Sampla Colleclad, Weather 

I O!)IJ l),l) S'a.11A l1..,,f•'2.l,11: T11. /o,a•"" looil mJ'tJ.. ti,,tJ: .... 1:11,,...•.tJ 
- { ,.1,3 ·~ 'i.S'. ~·J: /.,·,M b~.n,J;t ./J 7'"'Y, L,u M,'11 

. 
- IJ,D Sillt lhJfl. fif'M J.Jow,tw11,,J, ~ 1;1 /,I 'I /k.J; tf, 

It>cJf. fPM S0.11J s...ba..,,.,.lw sc",H.,.,J Sa,,J,IJllt F,a,i'\11111- ( fM) I ...11 ,I-., 'l&1") . 
- t t)rJ,., ll, c) 

S..nJ,1,... ('J.S:S'~ ~?]: G-tot,""''"41.•rcJ, fer.,;. C•Mt>l,',l.-.,fed1 - ,.,, ,,-, .ieJraek of,.,.,.. /V>J,· r ,,.,,,·~,.. a ,.:,,.,J 'l7,u' 

"'" 1
(,J.7.u'.J1J.1J']: G-rt.y; ,bJc1A, f,'I.Ji1l

1 
- 0,;JJ,, I",,-... CJ, t,f '.,f r:Jrt 

- 78,.. Pl'"' 
Si11hl,,., 

/IMli.,.M CIJl'o.:11cJ - f:11 ,+...11,J ,.,,.,,,,,..,, '8'' 
L,11- C,,4 &I.A~,, Cosi11.. l.> 1o" 

- (1.,,0~ L.11>.u'): S,.,.Jf~J'", 't'"'>', (I/LJ~,,c.lt/1 - O,:llu /Jr/,,. 1./.o'
ha.r~ P,Jfl// uAwuJ~crccl, /,l\tJ.iw111- of o.o S&11J1~.... / "1 r11oi,uJ, /l'loJ.rrAl«lt i,1t.ll trM.c11'1J c.>re-- ~ 01. ,,,, fV\cJr1't1 f,oc.JwltiJ, (Qrt fui'M'julr.r 

t.. il- Cl(. 'l."'"'"~ p..&M,, (l. 'la"), b,., k,11 i11 vo.,; i1us-
- 'Z.J/llJ i,Jj fJ.;,. ir. l•,11e.l, $J""t 10,.,J. f:11,J 
- f,,uJu,,rts 
- ( L/rJ.o'.. '-IS". 71: 0,:11•, /.,,I all C.Jrt, - D,: II,, J.,,f a.II cm. 
- L.,i~ 

R1.lw" 1,.1.._fc,. ,;, J,; u. /.u- o.o C,m . CJt< wo.r o.o 
Sc.11J1li>N.ff"' _3.,-11.,.,. ..f Ji.,lc-

- .o..l 1./S'. 7' 

- f\J •k J. i1t ,li:.,ccr wl, ,.,, tort l~,r h-., 
- 11cc,~mJ ""'J ~,tf( "IJ,1- CJrc'' rJ:,u ,.A·-
- h~.,. 1/, °"'" ,,,J.,1i rl- ;, ,.A pi>u.Mc 

- -h cltl,,,..j/IC o,J "·" ll, cm. I.HI 
- "ccr,.rnJ wt./1.:A ~ ferpcc /; 11< C.Jl"c r~11.-
-
-
-



1-1./.0 

. . . GEOLOS3I~ 'eoREHOJ,:e LOG 
pageBorehole (LocaUon) ID: N1Btviw · 1,0 . . .· . . ' _l_~_l_ 

,, 

o.o 

4.D 

u..o 

1,o.l> 

1&.D 

CompanylProled -rir.-w.t,J.,. ;t,.j. \fu.h-lr..·.1,i .w:h {;-.'...J..;;..l.- ."' ,L • P~.. ,.... LcclllonType '-
l.Dcallan DHcrfptlcn ~..,_,, , ...,.AAIJ . A.~.. .'· 11...:1>1111l-•. Pl~~-l p.,J.._.· a.1 T,.:....1....,1 r.,.:,;J.·c~ ·oJ..:,. 
Ealabl!shlna Campany - . . 

. 
~ 5-IE.n Sf~..J.:.tJ tr,-j - DrllllngCampany n....... /1,.,lJ.,_ IJ,-,'//;,,.~. 'C.,-,. . 

cr1111nvF~ • m111,i m.-~z. ....;J,._. • ,. .. Gl'Dlnl su.i.ce EJevaUon • - • Dabsn -
llaffl~l~,11 Be'.w~ Or:ll: Vi.-rii ~~::.; (tbJci · j l II. B~leoia:.n.:... Pndlml~ 74"($cru11cJ lcJ: Total Depth (FNt) l1D 
DalelTll!lil Dr1111na Blarted 1oli-iIii . t.oio ,. Dai.mn.Total Daplh R~achact 10/11/11> ID7S 

Depth 
[fNI) 

Sampling Graphic ASTM 
CODE 

Uthclogli: 
Cada 

lJ1halagy Desc!tpllon 
son. TYPE. maclllera/araln llza, saiUna, co!ar, csmenV 

lllhlffcllllon, mallllln canlllnl, poromty, plffl!Nblntyffi'8CIU1ng 

Ramarkl: Drtmng Problems, 
Equlpman~ Water leYels. Time 

Sampl111 Cohc:tad, Wealhlr 
'II, 

Racov 
Sample 
Depll1 

Blow 
Counls PID 

--- g3,. {), I) 

r,,.. 
s;1.1-.,, 

Cl11>1 
(CL] 

( D~ ,.o'}: Sillt clat; f"" -I.> uro111t f-, 9ra1, 

fl;,Ult I'll.,;,~, ,,.,.J;'-'M sl.'fl,pr;f'l•r:l.,. 
ah1,11I uf oe.lc f,a,,,.,,./r 

-r,,..,.,,..,, 10'',,.J,; 
~lit/ CIA ti "j 

i.-. ri... ntJ ,1., r.o' 
., D,:11,, ,.,,,. A-/, u' 

,,f (JI( -
-

(oo,.. 0,D 

l'I"' 

S,·Ut 
er.., 
(er.) 

({,.U~ll>,O!]: g,.....,11, 1J.-,Ul.t ,,..,;sJ btc.. ,..,.,.~ 
sl:1Ut, """• Af ..,ct.o; ,,,.1.J:.,.~ ,J:.U: "t''f 

ro.rt 11r11111t i11 J.. ,;.,,,,, l; fflt tln..c.f,m.-
-

{007.. 
c>,o 

ppre 

Sa.11d1 
C(Af 

(sc) 

(,.,.u! lf.u'}: T",. d f>p £r,.,,..,.,.f 1'"'1 al 
"'II~ d;1S.ll1 wLf w.-1£ .f.·111. 1r,-,·,.;J 
fQ11drl,>111 l'.,.. ,.,.11,.ls, ~tJii>"" ,kff, \Jtrt 

(tAff. 1.,.lr.>~11JtJ 'l.~~rlt. pt.U/c., c.l- ~Mf. 

-
-

IOo)., 
0.D,,~ c.,"'f'-f

s.-1-1 
led 

t1~1.1q8',l ') 61.1&J,t ~:i, /0,f( "";:r i11,tw1:,,,,,, 
tltt11 Sf l M.f 11.1 l'\Ji tl- IM i:.£1hll. I fl,' ff. 
i>ccc:fi11110.J $i.::rt c.li.iot I 

-
- \t>r.>1.. 

/),I) 
OflM 

~.lft 
C.leJ 

l•tf 'r>{l:lr~i.1.-, ,l;1AJl'lf'"H"'m wtfi IC:.. 0:: ,1,/I, M1.J; .. '( f 

---
f 0111., 

D, I> 

PP"' 

C.l"'/Lf 
S.11J 
( ~c) 

( ,.c>.D ~ti. f '}: G,Qi, d: ,Ml1 ~...·,-1, 
r,uJ; .,,,,. sl; fl. ro.n f.,,br.,M,.JtJ ,o.,JilJM. 
fr12,,...,11J1 l"','I., If,. 'j, tVoJ a.iu11Jo,.l . 
i"'"''' (ti/"''' 1itA1t. c.t,, 

- D,:lk, A,,o,, o.tll.;,' 
~~h°( q..,. ii) I J.-,.,.1 
Co.r,',1j o.,J V~Cf "'4,fj_ 

--
-

ILl"t, 1),1) {;f, '{ SMJ ( ,:,,&- 1 
• 1&-,S"}:G,at, J,we ls,,..,..,1..J "'"'J11,.,l:J-IJI,. J:,f, ,..,.i;,.."' ,,.;~., 

--
-

io~.. 
0,r, 

ff'11 

C.lo.11, 
Silf 
(cLl I 

LsJ C,,, 

(18'.8'~ ffJ.o' }: Gr4t, ,-..,iii, ,-.1.lj ..,., fliff, 

~cAUtrtJ 1"'A.,.1"'lar fkAI< ck.-pt 
(1. 1/a""'rl., 1

/,_''), rr>.rt s11-ko~11JeJ 
'l111orli ptAtlt1 {'- 11,.,"} fr,cwu; 111 
J...,wA iJ-.rJ 

- D,:/~, 1.,,,- - L./.o' 

&>f C.>rt 

--
-
-
-
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GEOL0(31C BOREHOLE LOG 

Borehole (Location) ID: t./1A,coJ -120 

4~.o 

~1.0 

l,fr.o 

,j.() 

-,,,,, 

Campany/Prqect TEC~w.i,J... 'JG .j, \{.~.;-/,:__ ,l.,L .w..·.L. G,,.: .J.:,,..i,_ M. •1 • Pr"•'•"' l..acatlon Typa -
LoceUon Dasa1pUon ~.......,~ f~;,,u~ A,--~ A-- ·,,v•i•J.••• .Pla,,.S p.,~..-... J 7;:~1.: II C.,b.J.·u ol. ,·. .. 

Establllhlng Company --- . Geologist S4t.H .s1-:.,i•• 1J tr.·.i . Dlllfnil .campany n...,. .... n:.. 11..,,,., ·n.:,, ... ~ -r~.. . 
DrliflngF~ . f)'l~,j. M,•.b J ,- ·.• . , · ~ ' 

Ground Surface Elevallan • - • Datum . 
e-11111111 Ba.4ca n,:JI ' Ve.tr;,'. S'.,,. ·... Pbdrl. · I u,... Borehole·o~ter(mhaa)l,'4"l ft~IM'J z;.J. Tabll Dtplh (Feel) f:ZO 
Datamma Olllllng SlarlBd - 1r>lt ilil> lt>1D Dalell1me Tolal Depth Reachall 10113/1(; 101-5 

Daplh Samplfng Graphlo ASTM Ulhalog!c Ulho!agy D-.,aan Rllllllllks: DrlITTng Plllblema, 
(teel) '16 Sample Slow .. CODE Cod11 SOIL. TYPE, madillllrl/gllfn m, aortq, color, C>IIMIIII Equipment, Water levlll1, 11ma 

Recov Dllplh Caunla PIO lllhlllcaU1111, mol11Ura contan~ pora1Ry, petm8llblllty/fraclurtng Sllmplllll CoUecllld, Weather 

-- s~( pGtjt I fJr cA, sc,,•p , ••"" 
- ftJ"" ji.k~ Sll.o 

I 

---
-
- ( f,/.. t, 3.0 '}: Gre.1, u11t.1,t( .. l;J.-.,.,J, 4-A,4 

- S,'llt 
(111i,,4'} 1>/0111t i..1o\t o.l- 1vf,f,.f; J.,1>re1 

1Ct1. HtreJ '""'"Jc.J q""°''ft. pclUc1,-- SMJ l\Ap ./~ 'Ii"} -lk,.i ...,t~._} IAAJ'l)t)fJ 
I),(> 

- /pllt CSf'I) s.,b,.,"'11Jd $01tJ sl.)~t f,,c, ,-.~.,Ir-- ( up ./., I"} 
-
- . -o.o S:lf 

(1,3.0'. (.(, '/: G,,,.f, ,-,.,dtr.-lc.l, iw.l °"J dwt I,, -I wt~J/1 , ..l;J,,,Jtl, 
- l .,.,,., 

ff"" Sc,:,UmJ 1...b,.,wJ,J 't"'""h ,.lJJ,r l t 1IL1 1 

~ QIIJ ,l,.lt cla.'fl 

- o.o (": (,'l.S'/: lo11-oro-1T I., 1'"1, C.>~!'1.ltlt 

'""'· SQJIJ iiJ~ft, p.e.,l;,..,.. ll)'l&i11tJ1 Q(' L C,/Q/lr f r;,,•11cJ 

- 11PM ~a,,1hf.1,..t c,U/1. {"'l).'J,f 
1 }11:.l Alt~- y 

lf,'t,S •"'I0.0}: c;.,,.f, ...>ltr•fdt l,a,J'hJ 4'•Mt1 ~. 11 L , ,,.;,.,~ fc,:,./-hnJ- IS;lf s...k,~IA/IJ,J 'f_ ..o,lz. pe/J,I,, c, 1/11" 0,/\J rA«lt c1','pr 
().I) c.,,.,,... (1u.u~"1f.o'}tG,..,.. ,,uU, rtd i1'tl1HiJM, St/1\i• CJll 1.. J,•JAlt.d, /1111/IICf'J\lf\ t>i>,.. ,,.}:c.- pp,. Sdl SA,,J StJ111 0,r,.,J 1,1110.r~t ptUl1.1 l.f,p:c#.ll, L 'lq •j, oa~ s;.111a I si,.t, cJ,.j>J-

(7f.o!.,,.5·J: Oo,k cv..}(1" ,,e.t, ~>tltr.4-clt horJ MJ J.tMt1 

- l1>c> 7., 
0,0 S;ll SIii!,'• C.>/11111,•J,.fcJ, dr1i O CCASi,.11al ll(Q/1, L t/1 c.l.,.s.'.t.1f

1 
OCCfifi 1),111.f 

- fPt1 j,,.&,..,.IMJtJ 'f.lloO~Lit' ltr li>p +I) I"} - r.,,, .,f ,.,,,,p c.l '".,.- (CJtt cr... rl&J bt :lk11t} · 'tJ,;tk-.... l),u . iff'.1AI 

(10,.f'-f11.u1: f .. iAI6m. """ f,uli.,M 
80.0 

http:10,.f'-f11.u1
mailto:r.;�r,a-\$k@gl
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GEOL0(31C BOREHOLE LOG 

Borehole (Location) ID: NTIIplw - 120 .Paga ..L~L .. 

. 

Company/Project T~r~w,.",J., -:.r. •.J. \/,,.~ __ Jr:••. J.L ..w.·i.. ~,,,:.•,J:.,.J... 1M ·-'-'·· • P,.....~••I Lacallon Type 
~ 

f.,.,....~ ~:,,,,,,~ Ar-~ A-- ,AA ·J.~,. P/.,.s p.,.i._. a.1 T;..:'....J."...il c.,~.J..,~ al.:,. 
.. 

Location Dncrlpt!on 

e.tabllshlng Company - . . Geologllt s~.,,. Sf~MJ:,·.IJ (r,.;;i...J D,tlllniJCan.,any f>u,. ... tL.lJ.... ·n.:,,,.,.: T....~ . 

DrlllngFo~ . mar! M;,L-~...J.. ,: . ... Ground Slllfaco EIIIVlllon ' --:-- . Dalllm -
een,,rhioee..i.;_ 0,-,•Jl: Vt.,io· ~.,_.:. /lblcl . r111. · Barehala b~tar(lnclula)' 

7'1"{f~;,.J LJ ) Total Ceplh (Feet) 110 
DlllelTlma Drllllna Started 

Depth 
(fNI) 'll, 

Recov 

-
--

g_o'/..--
-
--
- (4t. 

-
-
- o.o~,> 
-
-
-- I0c>1.. 

-
---
-- 79,,. 
-
--

-- o.o,. 
-

I3[iiII t ·:· l t> ,o Dela/Time Total Daplh ~ 10 /13 /u~ lt>1.S-
• Saiq,llng 

SllfflPI• Blow 
Dapth Counla PIO 

o.o 
ff"' 

O,D,,~ 

l>.o. r,,., 

O.o 

fl'"' 

o.o 
ff"' 

o.o 
fP"' 

Graphic ASTM Ulhologli: Uthology~ Remarks: Dl111lng Problems, 
CODE Codea BOIL lYPE, madlften/graln IIZII, sont,g, color, mnntl Equpnwnt, V,,lller lavela, Time 

lllhlllcallon, ma!lllln canlan~ PorOl!ly, penneabUJlylfraclu1n Saq,lu Collcad, Weather 

(fd,0~89.f'}: Oa.rkir~ Jr'/, +-a.r'rlt • Q,:ll «r ~t ,u f'a,c:lc., . 

Sh"lt/ dt/lrt .o.r.J .f.·,,.., DCCa Iio1114/ "'"" •it ·+,itt co1,,·~1 w,·U o.,'r Qf 

~,a.i,u.J s~J1-l.,.1t 1«11111 { C.Jrt. 
t'l 1, ru11~1, 1-l-:II v.uJ 

L,1 Cm J...,:111 c-.r;~, 111d-,t/trc~ f.
c,.,.,AtJ ht S.,,.,·c.. J.,.·il.·11,) - O,;llrr /.,,1,. I.L/'0#.f c«« 

.-o,,:,rt( J~,,,&J c.l' (lo I 

,,/1- li>/11 I1,. 
s1..,.. (i't.f:,r,,o•J:f>l.,11 cm 1uf r<t.~.,,,~J,h..f - D,.-11,, l.1rl -1.D' uF 
w:~I.. 51'11•11 ftc~11mJ l'rcc1.1 i.1J,·,,.1, hi.rJ1111JJ,,.lc/1 C.Dte

So• ~s~rl rol tf/"lt,ii ftJ f,A,J,t,c ( .Si r 

L.,,1- lq7,u ._ 100,0 '}: c~,, ,.Jf (("1.,trcJ, , .. lsl,l\11.ll - 0,:/1,, /,.,l-t:1,tl 1,D 1 of 
Cm. (tC~t/trtJ lilCt( ,·hJ,'cr.lt l~tAd Sa11J.., ilc.lc C..lrt wJ.,·k r<.lr,·«,,,;.1 

( sA~lt w,·I~ ,,.,.J,.f,,~,. lr,wr #\1,1J l-.c.J otti111~! f,,,.. t.1rc b~,rcl. lf,r 
w,../~,,;,.,. 8,ueJ ""' r,f-~r.,, wo.h11/.rre ~·,w,·#~ J,,.,.,·JJ.., ;,. CJrt h,wcl

5,,0j tl-J..& be. " lA,·A c.,1l llf6f j, f>/ of c. ;,.lrr.,.I, 
S4rtt.ks) 

e~p<tlcd c,.,.,4cJ c.Jrc.
,-,i,.. ....... ,1 ,1...1, 

51.,.1.. w, (!1JIJ,0
1

•Jt)j ,7'}: J},.,Jc t ..>', f.r.e4 fc:,..J-lmJ 
s.., .,,,1... fC111,A f J,1..( f l-,u kt i .,.,.,/,~,. f/ Mr.fr:11 

Sl,,.k, I, ftU,t ,'H M rift U1t JJ ,ihtl.A r,Ja,:J 
(1,,p ! us'}: G,.4~ tt1Jcl.rd&lt h""J. ~ 0,:Ut, IJrl - '/... 7' 

~ I,·,Mlt ~e.. Jl,,tJ, f,,.c.. i ro.,',,tJ, i>f CJfl. 

tnJtlrr11.U1 1,,1c.ll Ct/l'lt11/.cJ.
1 

d;1Mly - 8" h..,JfW"f d ..l,, 
I Mitoct_.,1.111 or1illo.c1.21,1s, br.1lc,11

1 
sie.lt t f. . ' 

So.J{l.11t 
Cbtf-'i11 ·i,'lf!allu , "J. .105 

rlr11olc1 ,J· ""''"'·' -&'' ft. "'f'"f>'t (c,1:111I.,. (J,c. i11,.h.UJ +,) 115' 
.. 0,,•Jlrr. ~ lo1p1nJ t1tl 

us',11 ,,,,,,.1,, 
L:ist (us:1~0'}: c~,t M-f rt,.s\lt~c.J, Rt-1-w,. ..,.f,,.11J - 0,:{11r f»rt 5' ',f c.in 

C°'e. c...u;,.,, i,11licati. ,a,.J,f.,,.,, orc,111(-,,..,,, - wJ,, poJ-,ti"l 1..1/1\ 

l~" ,,~r1111l" uJt._lLrrtJ, Pit.Ii "'M /,> C)11(J, ,,,.,·,ucl. .(... 10-1r ,,..}8.,Jh,... .,f blJrt~.,fe. 

11'\ i111f0111ctf v,lv, C.JfL t.>s.r hru tJccvmJ 011J wAttt 

"losl cm" rAo«s Jl.)f i,..,, ifr c>i.1..t •,,.I,'/, if it M1 po1tt:'11. 

·h d..t.ttr~iAt ..ikcr, +i._ Cilfe. lorr t>Cc~rrcJ w,lk" o. ns1c,Ji 11t c..itt. fi.M, 
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GEOL0(31C BOREHO.LE LOG 

Borehole (Location} ID: .....::..F..a;W_...;;G..:.:1>\~w.;;..~_0_1._3__ 'p• -'-~.L 

" 

I'l 

'l, 

'· 

company/Pr~ TEc~wi,J.•. 't.·,.Hf.,.h-l~..~:1-i. ,.w..1. /!_.__ J~..'--- IM~-L._•. D-.~...:. l.acatlan Type - · : 
LDcaUon D1SC11)1!on ~~,~,, R.:n,...~ A,-.~ II--··"" :J...,• .PliiAJ.. p,,~;._.. a-1 7;,.~~li'...i1 c~~-.J...,, nL·~ .. .. 
Eslabllahlng Complr\y - . . G1otaglat S-1,..,, SfMrii.. lJ (Ct,.;,i... DrlU!ngCompany n .• ,_.. O~.J.1.,- '1J,i11,-;.: -c....;. . 
Dr1111n11F~ • M~,J. m;,L:...,J.- , .- .· , ·. ·. 

, 
Gt0\1111 SUrfa:e E!avat!an • Datllll - .• 

9affli,H11;810,Q O,:JI: V.:.,..-,f S',1a ·~ PlJ,1,J , llll. eoral1ol19 ·il.~ter (Inches) /, 
74'"{,r,.~;,,. U TOI.II Deplh (Feet) ?. IS", 

DaWTime Drilling Started / D]17/JL, . 08 30 Dala1Tlm9 Talal Diplh R~achecl 10/1..&-ltt '300 - --
Depth Sampling Graphlo ASTM Llthalaglc Lllholaoy DacrlpUon Remarks: Drlm1111 Prabllma, 
(fNIJ .. Sample Blow CODE Code1 SOIL TYPE, madllln/pn 1Jze, 101111111, color, camtnll Equlpml!lnt, VI* tlrlBle, Ttme 

Racov Deplh Counts PID lllhlllcallon, maln.n cantlORI, porosUy, permeabUlty/frl!ICIUrlng Slmplfl Collacted, Wsalhar 

IOtJf... O,D T.,,.~.,;l lo-rl:Oo,k br;,wA .. ,:.LJ/., ...,;,1..,~l,,,,,;.fL, "" 11111! ,itcfufioMi 

- D,O 1;/J.1 (f-1./' /: TOIi .ftJ ili1,~ll{ lh'OA'j< h~-1;-io.,'ro/_ 
- l 1>t>1. St:11~1 

lr>11s,.;-flii;MI,- ,..,.;,'#; tncd;.,,. ,,A:.,11J; r,#, U,,cJ,,,.. 
isft'I {I,'O""-.., fOf l Q/1 J; ,I..,., £._ - -.. •• l- f ,,,, f J 'J. .;} 

- l),D s.-,~ £,f'..1, '/: C;1Mb,....,,., ,,;1u,,, "'":,1, Mtl.·..,,. ,,..r.~ - 1,,.p,to,y flJ''o..1-.r co,1;111
l0i>1., ,,... .f"':s:-1 (CAUcrcJ ,.,.J..,.,,.l,r IMJil,.., f,.·._..J, /u. /-,J f/, i11rhll<J ,I., f' 

-- s:II., {t t11>1: ReJ..J,,.,..," w,·I~ t.·,M 6,.,"'" f,111~ - T.,p ,f B,J ,.,(Jc
I001. 

I), I) 
So.,.J Ii>11'l ''iU.l-1 ,...,,.,1-, ,..tJ,·.,,. 1,,.,.Accl, r,ud11,ldt,,,.. wc,f crt fe4Htr1.J twh14111,.l•r t~J,l,111 

fro.11,0,,.~s 
I 

t~IJ J.• a·1J 
Q, f ,..,o '- Cs"'> 

- (1u~tf1: 8r.,w11, Wtal,rr,J S,,,_.,t ;,.,/\ · - 0,:llu CiJrt.J 1.1,~l 
~OJ., 

l>, I) S~J,/.,11, / SfM.r1i111, fll.t.l:uM 1f l4i 11cJ, pr>.,,lt &t~r11ltJ, we.le, fr.,,,. Iu' J.,- b,.,Jce.11, JoJ,.,,c 'ttJ11(1 Jtl'II-N11 t.,I; clAltcl,- Pf"' ~,.J Cm jo'
red len1tr o.l b4tt - 0,:11,, 1.,,,1 ...,.o·t.1rt 

(1s~1.o'}: Tt.111 wo'lt 11ro.., 1t :..c.l.-,;,.11,
1 

0.11lt - D,:n~, l.1rl .... ,.a I 

- 0,0 )o.,.~-I-J111 
/ St"'i- c~,. ,.,,;Jolc~ f.,.,,e, &,Jt.oarrul, 11f care- ,o,.. ,,.,J.;""" 1,r.i,uJ, f """' 111.i' f.,b,., v11J.d- ff/'1 L.,H."m fo,J,l.,.1 f,..,,,.,,.lr. 

- ( 'µ>~ 1-7, If'/: l,.,.,..uJiak f.1p ~ 'Af Wt/l tAII - O,;Jl11 b,,o,, S'111:c 
- hnres, f<Mo.iAdrr is tccl- bro1w11 wh~&,,cJ _c.,,.,,, w • ..U. O.ir- + 1 ( 

7'1.,~ "·" Siu.J,l.,.1 11 ro.dv.rcJ, /llltdi.,.,... 4troi,ml, pu.1rlt o.-1- 21J' 
- fPM L.,,, C..n u,..,.,. It.cl, Ol'at/11e 1h,i. :.11, i,1 trcc.l.,,,tt - O,:ll<r larl,.. 1..o' - ut C,Jrt 

; (?. 7.15~ 40,0'}; Tan ./-J o, o.11,e1 sulkrcJ -- 'i '~)' h11 HS, w ( c. l~trt 4p,,.,., It CtMl11 k~ 
- ,.,.,J,·..~ 't ra.i"t~ $,a.d,"'1tJ ( w:lA 
-

811" 
f>. () Sa.Jr~'""' / hi,~~Q/111< frAc.fwt l\tt>.f ./-Jp}, . 

- C,,1c.,,.. sl;,H/>' tvu'c:c.ct.o 1.4! o.r,;II ACt.l ... t,- 1PP"' 
ft>.re. Cole.I spo.rt-

-
-

http:BOREHO.LE
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GE(?LO~JC BOREHOLE LOG 

Borehole (Location) ID: FW G,...,• 0 '-3 
Company/ProJ..:t ""J'l(-W,t~J.. i•...s. \{,.J. :_ /,:••. 1,L ..w·l,. c-·...1..,.J.- /K.711,•J..••• P.....;...~I ~Type 

~ 

Loc:a!Jon DHclptlan f ..,M,, R..:n;.,,.~ a,. · f.l __ -.,.M"J.-;.. ,,~.,. ·piJ,L..,,' ~.J T;;..~:..1.~iJ r.,~A./rcf' ·01. ·,.-Eatablllhlna Campany , . GealOlllst S-h11t Sl-011.tfiLlj fr,..;.,· J- PtllllnaCompany fJu•-• /1,.,.J.1. ... •{J°,.!/J;A ~ i.,.:, .. 
Drilling F~ • fYl~rl.'. M;~l, •wJ,·. Ground Ba.face El9vatlan • ~ r 

DalWn 

9en,plll'll) 
0 

Ba• llr:11 •Ve.;i,; ~-b ·, fh,lcl 11 U. 
. . . t1A"{j . ,,

Bcnhole ~ llffllllllr(lnches) 'I fmi.,. 1.J., Talal Deplh (Fett) 'J./S'' 
Dllle/Tlma Dtllllng Stalled ·;t>li111t-- Df1rJ DIIWJ'lma TDlal Depth ~ache4 ,1>.'1..1//& /1l>O 

Dtplh 
(feat) 

SampUng Graphic ASlM 
CODE 

Lllha!Gglc 
Codaa 

Utholagy De~an 
SOIi. lYPE, modillelllgraln Ila, sarlk1g. COiar, cemanV 

l10111lc•Uon, malsllnt conlen~ poro11ty, penn11abl1tylfraecurlna 

Remarks: D1t11n11 Prablems, 
Equipment, Water im,11, TJma 
Samplaa Callecllld, Wulhet 

... 
RIICOY 

Sample 
Daplh 

Blow 
Counls PID 

---
o.o,., 0,D

,,M 

r 

( 

L,,I 
C.,,t 

o,J,l...i} 

( i.lJJ '. fi, '}: L.ssl- CoJrf., C.,,, w or 1f~ck 

c.,,t bo.m./ t,.11J c.,""/J ""f ·,t1/1 

n..o \lcreJ ,·,.f11.d·. F,... c.A,·,,,J 
fiHH OAJ rtlwM ,ii cl; c..h ;,. lcr 11.. / 

i, t"14f ristJ i>f s0i11J sl,>11c 

. 

---
-
- I 

t>.o,,. o.o 
ff/14 

. 

Lc>sf 

c.,,.c 

( 5°(): ~o1: l.111 CJTt. p.,,1;.,.... , of 

lr> 
1iiil,r1111./ &ruso,,J,./-.,11c. u... ~LI( 

flJ Jdtrl'tillf. l;ll.,,/J,t ltp~ 
f~,IJ ..,A l)u I ,~11. 

- Or:llcr C.1rcJ w,·li 
a.,'r o,,.J wo.-ltr fr.,.., 
5'7! t,u. 

I --
-
--
-
--
- ""''~ 

l>.o 

·ff"' 
"' ~Jrl~t 
l•1.fCJ(C 

' 

(t,o '.. tf. 3·): G,..'I, fo••C l ,·,u .,.611 .... rt{ ,..tJ:.. 
, ll'°';..,J, ~.,J,r4lc.lt ..r'-11 CCM"'ltJ, l11v,J, 

111,a41-1 \AJlwto,. -llmJ1 lh,'ccce,n..s
1 
,,.,,;tlocu..1, 

~er.Hr,,/ c.>..I sf,,~lcs, """clrro.lc.lt sli~,, " 
f>•tc.l ,.,A J4• J. 

., -D,:11,, /.,tf ... a.3' 

of ~''-

-- \oc>1.. 
t, 

o.o 
t/M 

So,,Jt 
Sha.le 

CH.3~ t.8'. 1./5'}: G,.,.t, ,..,)d.,.. ~,ft '1..,J '""J i-i~d; 
f"',.J1J.,/&t sl,u.kr ./I.,~ ..,i..,..~ !"l'I< cro,r btJ,h,j, 
b.,lf,1/t4 D,17 

1 

.s.aff-r,,.J,IM< ,.,.,,, sio,R '"'·' C<.\I l"c.Ji-:i/ . . i. • ' ,, ,/ 
j .. . 

- IOi>1~ l).P SOt1Jsl...., tbS-,'lf-zo,oJ: lit"'"""'''~f::! r,.,..,, ~~:..... r~i"'~ ,.,,J,ril, ., .,di tt!~.:-.b-:I 1 , • , ;,..;<.ur,> 
-o,:,,,,,1.t11,J 11.t .7;>~ ..... 

lo a, , ; : !; 

-

t>. 0 ,. 
O,o 

PfH 

l,>S} 

Co>,~ 

{?c>,()~ ft).o'}: L,,,f cm, EJ,u4/, f., 
d,lr,,.i11e I.· lt.il.,11' ./.;pt~ 

- p,,i,; ti(. W1,.k, 

"I. let,,G 2.oJA( e:I 
,..,7f,'01 J.,Jrr111i111J 

""':,., CCIS"iA' 

•iir+o. lJ~.J.;011. 

---
---

{,,., 

-,.,, 

80 
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GEOL0(3~C BOREHOl.E LOG 

Borehole (Location) ID: F(J./ Gew • 0 23 .. 

u, 

Uc> 

Ca11'4'any/P1aject ~e_~wi~J.~. J•.".J. \f",,.f.,.-k•.-l•L .W•l,. c,..:~J...,,../,,,. 
0 

P.l •L ' p,,,,.;.;. .LccaUon Typt, .:--· : 

,:_,~;~ ~""~ A,-.~ · A..-:,.,.;_J...,.. PIAAI p.,,J:._.· ~-1 T;;..~"...J...,iJ c.,~...J..·u: ol.;o' 
. . .. 

Locallcn Descrtpllon • ..• 
EslabOllhlng Company _: Geoloulat S-1,.,,, Sf-,.,..,k,. IJ (r,.·.1.... Dr11Jn1iC~ 0..• -. D~.• lJ.r_ -1)~_:/J•.:. i.--_ . 
Crilllna F~ . (11~,.,t_ m;tl.aui/.;:•.' .· · ~ 

, 
C3RMrod ~ eevallon • ~ Dalum 

~Belllce 0,-:11: w;r·,· S'r1 .. 't Phdcl.· uu. . Borehol..~r (lndlas) 'ff"(fct~i11 1,._-i,J Total Depth (Fffll '/.If' .. 

Datamn,e DrDllng Slatted Iu)h'/tt 0830 DalalTlme Tolll Deplh R~ tolu/U. /3dt> . -
Depth Sa1!11llng Graphic ASTM Ulhologlc UlhologyD~ Remmkl: Drlllng Prab!allll, 
(fall) ,. Sample Slow CODE Codes SOILTYPE, mocllle(slgraln lllza, IIOlllnll. color, camanll Equlpmanl, V,,ur levela, l1ma 

Recav Deplh Counla PIO lnlllflcallon, malaluni cantant. paro1lly, permellbllllylfradur Sempla Calleded, WA!her 

- (Bu~'t"'): l.nl C.>rt, D,:llu rLc~111.,iJ - fAu ~"r,J ,wf-11)- l.,11- (), s-~ t>F fMJ1l.>11t., !.,.+ IA/lt:.bk -b ~,- ~o.lt, !<./wcrtt-
t>,l> 

c.,r, cL.l,,,..;AC I., Ct;.J:,,.,. 1>1,"ll ,i, ./J.< It> 
I 8S~C,o'5' ,~-- ffH j,,/u11,,.J. 5fMJffJilt it r,uJ.,'..,.,. 1ro.i11tJ, 

- 1'"'t, ~or;J, 1M,1Jvc.l1.', w,/1 C:IMfJlh"6 

- V/11,Jtt;,lJ..,,eJ, /l'lico.ct.:J&.11 

- ('ti>~ lt>i.1.1 '): Gtat, h"rJ., w,/1 c,~.,,.J,J, 

- Wtr..Jt11t/~ueJ, (l'ltdi"'"" ,,,.:.uJ wd~ hiic 
- So,.J,i,..« '2.,Atl, r,,.,',o.(t.:iv-.11 fAr9:l/,w.,1,11 1c11Uu,J

I- t>.D c.lt:{ cltAfl, 1SiJct,'Jt /IJJll'ft/1"11J CJo,/ fpots; 
- lr>of<> ff"" ~ t>o.l tpffs i" ttt oh~ 1 o.f ,w , r, '/,0 /c111 - o.l ,..,17; clo.-1 clo.4lt a,,J 1iJu,·k-

11,,J.../u ,·11 rtttH,",1' 0tl 1'ik11,Jii:./.c. 't:.I(.-
- L.>11- C'1rJ,.~,_ ,v1.11'}: Lo>r~ CJrc. tk.ilc I,. -Vr.n, Lsl !i'.f 
- (J.01.. O,t> c.," d.tl'"'"•.,.l IiH.1l<>,f -ltpt CrJff. 

- ,,,.. 
ICo...J ""'·l.l'- ,,,,.rs-/: c"'"'"'' cal, bl~1t.,.....1.,..6'lt 

lnuf., D,D c.,...1 hwJ. hl,>t1'v. o~,.·l,'c 
111111. IM> s-1,1.. £,.,,.o·! Jl)i,t.S'l: G:•., ..,.,,1,,,l,L L..1 AA•" .'..••,~~· 1 t,~ I fl,,.lr1. ,L..... ,..,,.l.r: ..-

l1ot.f.S~Uo'}; o.-:1c,1"•1, ~"'"~Jclf /..~J . 
. 

- - 0,:11,,. ,.,,f s:s'- I tMJ f,,1111 p111111w, fc:c:H,,,J '"""J ,#..,., 
,f CJtt1lmk1, s1,·,u1>' ,;J.uifc_ ,~,ul,{'11°C.f.Uo,1J1$,-- t>,o Sho.k/ tAt1J ,uJ.,.1«,, tl;.1j 1-; 11&lcJ "'D,"lf 1 

- ~i ,. ,,- +k.·e.k spf+ ''"It lltAr 1.,, ..,:·14 ,..... ~ 1l,11,
LJS~C.m c.J~,h-

- .. o;;lllr shnr.J ..~ 
- I?.t>' o/t lo f&it /1, 



GEOLO~_IC BOREHOLE LPG 

Boreh~le (LocaUon) ID: f WGpw, ll 23 .. 

l']..f 

I11. 

\41' 

10. 

CampanyJProJect 'T'Ef~w,,.J... -.f••.J. \l,AS.~-lt:.A-1. ..w·.i... e,,.:...1.:,.1.J /HJ,.:J....,•• J),,,.tJ LocallonType --. 

Lacatlcrn DucrlpUon C'~,...~ t.~~.~ A,_.~ A,..-~A ·J..· ,. P/a:.J_ p.,,J.,;,,.. Q•j ,;:::1,~j/ "C.,~.J.·cr.. DJ.,·" .. .. 
E.tablllhlng Compll!Y -- . . Geoloallt S-h.,, s1-;.,J;.lj (rA.,.,i•.J .Onll!11g .Campany () ..,. ••:,: /1~.JJ.._ ./)~!/J .,.: ,r•.-.·. 
Drl!llng F~111 • ffla,J. M;.L: J ; : . Graind Surface EJevallan • - Dalln- .: ' 

e-iin~;BIWIA D,,·11 •w-;.;;,· {:... "r. frb,M : n U. . . t'A"f.:. .Bcnllole i>111m,1.-11nct1H1 'I ,fc,,;,. 1,J., Tola! Daolh (FNl) 1. If, 
Dalall1me Orllllng Slm!ad To.li'illt ..- 0 ~10 Dale1Tlmt1Tolal Deplh ~ ,~ /1.1/11, /'Joo 

Oaplh 
(faal) 

Sampling Graphla ASTM 
CODE 

Ulhalagle. 
Codes 

uthalagy DflcripUon 
SOIL TYPE, modlflars/graln 1~1 sartlng, color, i:ement/ 

!lthlflcallon, molllln contan\ poraslty, oermeabUlty/rnll:lurlng 

Remartcs: Drilnng Pnibla11111, 
Equipment, '(lalar leval1, Time 
Samples CoUaded, WNlher"Racov 

Sample 
Deplh 

Blow 
Counts PIO 

--
-

?01.. 
0,0 

n,,. 
SAAi,/ 
L,1f Cm 

(11P~l3u'}; o,,.,k ,,...>' t,J,'ll ,.-,u ·1,-1 
fo,,d flJ111 slm,lcs, I;,,,.., -Hi;-,. ,~r+ il/\1t 

111 f1(', $,'d,,;lc J.urc.Milli, bl-'rr.ii.rcd, 

sl>/1\l br.>k1,1 1~11ll ( f'\Af l>t ,A,:l/:111 1',,.J.,.,1~ 

- - . .............. 

- D,: llir l~,1 3' 
.,f C.)ft. 

- 0,: II,, ,,,,,,J Al 
131,1' ,~ ,,,1,,,1,, 

---
-
-

101., 
o.o ,,,., SJs,,.1,_, 

lo;l C,,,. 

(131)~ ""' 'J: D,uk ~r0iy../., 1'"'>', J)l.>d~ro.Jc.l.1 

~,-'"", S6./IJ1l,11t s.J.,u./it.r dtcrc.0.1;1'1, 
pl,M"', fn,'u, c:tJv.lt J.,y (Ct>rt. b,.,J<.e11 

b.,.-1- "'°'t bt J,;lli11, i11JoA(tJ) 

• Dr:ll~r /J,I ...J'.,{ 
Cllrt--

-
-
-
-
---

l7.a1, 
I>. 0 

r,,.. 

. 
5ko.lt/ 
lJ,, ('J,,. 

{ I4o ~If,>'): C,""I, f'\JJtrtr.lJ( t,'o,, At,.,,,.:.,, 
(h.>rt So.11Jy fkQ/1 t1Lr>u<. i11hr11AI, pl,wv; 
~ i CActtl1.,1S, t>CC.M; 1111c.l s,'J.1.,/k MJ.J,1, · 
So,..t C:.G.r£o'n ,· uJ f lo,.f .f,o.1,-.,,,. /.t ;11 

f,..d·...,u, sl:1Ul-1 r.,.,f,.J l\tAr bt..tt 

- D,:t/cr /.,,1, i.,' 
,>f CJr< 

- Or:ll<, ht,11111 ,.,r,ii, 
WtlA air IMJ w1.Jr, 
Af IL/IJ I 

---
-
- \ Do>1~ 

0.1>,,,. ~~..It 
L~.,~1r2.2r'1:D.,/< '''1,h;1L011,lc l,.,...A,,, 110,./1

1 

firM, "'"~"'' sl:4UJt ,..,·c1.ct.JUl1 {,..c.f..,tJ. U:,J 
IJct ..,;.,.., '"~'-'I 'Zil/ltf, 

, lo.,..:oitJ 
-- 1>,.. O.o ,,,,. L.,if 

c.,,c 
l15°1,1S~ f55.t>5'}: /J,:1/c, /o11/. CJ,c 

"',)~'~ B..,...i..1, P\..k:.. ~ ... 5.1.,,p, .f i.11.lt, b,l...,"" 
-D,:llr, /.,,f 1.,f',f '"" 

15',>~ 155 1 

&001... 
D, o ,,,.. $ 

1'{ 

Sh,I, lilil 
MJ~fo111c. 
r~tlt 

(15$.0S'-lff.l.'): <in.11 ""~.,..M, ~...,J,b,.alct.. 
f\C.0,r tr, S,1/1,t Chrf fi,,IJ;,.,, .f}.,',i Sq11J1J1;11. 

l•Mtr, ,.....J,,,,.,L, ,lo.,o b•10o/ C'111 fee. I- . . 
--
- ~ .,,:••ir f/icrd "1" ..... 

... 10/4. 

ll I J 



.' 

' GEOLO~IC BOREHOl,.E LOG 

Borehole (Location) ID: ,: wGJ,1..s- 02.3 

ILO 

l1L 

l8i 

Company/Project TfC.•Wtrl... 'J~r...J. \f•,.f--../,:•• .,.l ,W:L. r._· ..1:,.J.._ ~_,..,1,,_, - D---~... _I LocallonType 
'.-

Location Desctfpllon ,;..,,...~ f,w,,u• a __ · 11---~,.·J..-.• P/.,;, P,J-'-·· a 1 -,;~._1.~11 r.,.~ ..1...~, aJ.:,, .. 
Eatabllshlng Campany ~ . . 
Drillkl11~11111n. mil,.} m.-~L ;..,J,, . . 
S.,,ll11;Be.- n,:H: Vir~ .. - ~... ·,. (rl,,li:I.: 1111. 

Datemrne or11r11111 Starled lolii/11, Of31J 
D1plh Sampling Graphic ASTM 
{feel) "' Simple Blow CODE 

RIICOV Deplh Cains PIO 

- O.otoot..- ,,,,. 

-
-

43'~ 
D.l> - ,,/'1 

-
-
-
-
- 5t.ft~ 

O,D 

PPM 
-
- . 
-
-
-
-

o.o 
- 3L 7. 
- pp11 

-
-
-
- 0.0-
:... 47.n~ ,,,,. 

---

Geologfat 54r.._,;.S,-;,.;;;. IJ (l"~iJ...J Drilllnil~ fl..,••• ·.· 0 ~ .ll.,.. 
0 

{)r,:/J,.~ i .:- ." 
Gtound Surf- Elevallon --: Datun -

, . ~ 

. . ,,.,~ ..l . !IS'' 
. . 

Borehole Dl1111111lllr (1ndlff) 'I fo~,J1.J: Tola! DepUi (Feel) 

Datemma Total Deplh Reachell . r a ln/u. 111>1> 
' . . 

Ull10loglc ·Ulhalagy DeacrlpUon Remarks: Dr11Ung Problems, 
Cadea SOIL TYPE, madllllllS/araln size, salllng, color, cemerrtt Equpment. Waler l1ma, Time 

111hlllcallan, malslln conlanl, pomlly, p111n111blltyffracutng Samplas Colllded, Welllhlr 

,. 1llfU q1, n:"I I·,,..1 lA,11 bt~,..·4pl;11/l1 h,..IA, fruf,ml ,.# /,p,.f.;., 1rr.i1ml 
>a11J,h,1, b~11, ,,,,,,,. °"' r:,11,1....,,.1:, ,.4- .... ,,,.,:sci;.llf((J - s.;/111(. "'"""r btlwlt,t 

,...,,...11JcJ ll ..•rtl ,,Ulct l ti/.,''} Alo, ho.st. ... le,,~ It.LI' 
(1&'3~ 17d '}: ~tc.:111trc.J fha. It (..3.0'} i'r - 0,:11«, f.,rl,.. LJ.o'Skir.l< J.o,Jc ''~)', htAr.l °"'J .f."rM 1 ii,fo.c."', plOtllolj ,f tort1l11,J 
IIUf sl:,~u>' ~o.11J(L.Hf 

c.,,, ' 

l,1,,'- lfiJ'}: l2tc,11CflJ fiol( l•5'.t,r'} it - D,; 11,r l,ul "' 4. 'JS"51',.I, qrc.y b111l co)l,u I'1~~'111 J~..,,, w~rJ, of C.Oft
""'J cJ.,11re.. o.11J f:r1111, i11 led f.>f1 Si>Me 
L.,sf C.o.rhMi'l.tJ p/a,,f J,o.,,..,,./, i,1 fr.11t.f...,.c.s, 
C.,,t {cc.l./mJ fG.11J1l-.s.11c sl,u)(s 

(IHll!.jqi,'); Rc.,.,wtJ 1i11l< {N3,t, ') is - 0,: llv (Jsl- .,. ,. LI' 

sk... k ~'°'>', cltMt ta11J f,·,,.,,, j,. f.,.c.J-
1 
fce./lmJ . •f CJt( 

t.11,J /1111.'J sl""' c.lasls °"J (fl'rt siJrr,"k 
MJi..lu, SQ.,,j sl->11e C.l11 J,"f 1'n Ut o. Sl fLui-
J.,"'""'°''JC.,rc. 

s~J,t~t (l'ltJ'-1.iJ&>'}! iu.,11crJ ,,,k (.. 4.1i'} C,1,,d,,.~Af -D,;11<, l~r1 ... s.1s' 
0,AJ N 1.0' of '""'sl""t; ?,.3r' ,f sli"fe.ls°"'f s'l,,_J I! c,f C.>rt 

o"J."' (.LI' .,f 'So.11Jrl•11c. l 111 d,1w1J;11 , oriLJSholt/ 
;SM~ . (;,o.t. hr.,cJ, iM,J.,..,Jc.lt IAldl cc.u,.hJ., fo,, .. S'' 'hlllf'r1ror'I o....f.tr 

5"6.le / °1'"'111 u:l, fc,;.Uc"J t.Ja./ rpr.rr ,,.J l.Jp, C{Jtti11~ i11ffe.JI< J fo 
- 'J.OO' ' ,,:. :"

L.,,1 Sh.le. is ktlc ,'•t,+,·,>1, flr.,u.1, i"f..c..-1-. , 01;l~, shprJ ..1i"o'c.,n 
&JI\ 10/'U / u. . 

tJ... ic.~ T.>r ,,f Sko.,,>A e,,,,l.,,..~,"'1,, c)'''"''"~. fiJ~'""k,,t 
vJ1'lt11 1t~L l'tll 1 

- 'ltJl)I i11if.l'\10tl. 
( . 



1 

I 
j- - -

I 

i 
I 
I 
t 

'}.t>D 

').11. 

').. ll.f 

'J,IL 

Borehole (LocaUon) ID: fWGriAJ- ozf 
GEOLO~IC ~OREHOLE L9G .. . .: 

.• 

..,: . t " . 
' 

&: 
.. -.:.PaGI _ar_ 

CompanylPn,Ject il'C~w,,J.,A t....:.i.\r...•~ !,:a.! I •L ..w:·.i.. c...:.~J:..~- '11t.....:.A...• .• p,;.~..:-' ~-Tr,,e -~. : 

' r..,....~ 1;,.:,;.u~ A......~ A-:,.1111·.J..··,. Pl..:J. p,.,,i;,_~· a:1 -r;.~=l,J,°..,1i.,r...:.J...~/0J..-,,· 
. , 

LocaUon Dascrlpllan 
. . 

I 
..... 

Geologlat s-1e~·,~f;...~J'i~li (r;•_J .• Drll!lnoCa~ fJ •••:.: 11~.,JL,,., 'IJ~.:11:... ~.- -i-....Ealabll1hlng Campany ,-- .. 
Drlllng~. m~..i m,·,L: J.-,: :" , . 

,, . . . .. 
~ -

Ground surrac. EJevatlan· • _.: Daun _.. 
eem,1~111ea• ll,:H • Vi;i,i'. ~... :. t•blcl , I l U. · · Ba..tior;h,~ter(lnchal /.V,''/S,r,,111J I,.l, ) Tel11 baalli (Ful) ')./$' 

.. 
.. 1ili'i11, 0810 . Datamme Tomi Deplh ~cillcl ·to /1.r/l~ l11JDDatemma Drlfllng Slalled +;"· 

Depth S11111pln11 GlapHc ASTM Lllhol,igtc Uthalagy DelcrlpUcn Rall!llla: Dr110ng Problems, 
(reat) 'lit Sample Blow CODE Ccdu SOILlYPE, mcdlllerw/graln lllza, aor11ng, l:lllor, cemenll Equipment, l(Vllltr levala, Tlma 

Reoav Depth Ccunta PID lfthlllcallon, molsturll conllnt, pon,slly, penr.abllllyJrraclln,g Semp1u Colllclad, Wealhar 

- ) (1.o,,-j.10'}: ~tc->""J r.,cl< (,., ,.o~) •D,.·t~, /.,,1 ..,,.o'-
C->11h:11 s, l,,..,J.i fef11 J,·11., orJc.r : ,;- SM ri,u CJfC. 

- Md s~~J ,4J11t lo.l,,l~:clc]: G,...,, ,..c..a:...M - D,:ll c,,.-U:,,,, 
- Lo,t 1"'i11ul, br.>k«A, S11.11,u wlal l.:io 1J;1 cc,,.,.../c.( j,.J;,,J tlc. -t11l:,c. . -

C,>Al tpo,, wi/~ f tr,·I~io~. 0,1) Ct>,c. £0' ;,.itr .,.., it - sk.f<t s°"'J,l,11, {u.11 
11-L:,lt): ''°'t,- tf"' sw.Jsl!Mt. - f.-11 L ,,o.i""'J, 1 c:r. l-1,rc J c.10. I spo.rs 

SOollJ.fiJIIC (I>.(,7'fl;&A}: L;,H ~", 
• Wc.lc, ct ,v li>S" # -- Sli1lllt t,.1tc.U.11tJ, Ci>~rtt. ~l"a.i.rnL,-

t~1,1tt.l1 C<,,.c11JcJ, f,,·akfc.- - /J.. Jc,! l.l..,,lc. ~ dc.#c.,,..;11e ...JLuf1 -- w,·IL;,. i11k""~ U.c. 4:t.,.,, occwrc.J.. 

- (1.10 '., 'J.15'): 0"\>' 0, °l 1 .,.f SOIIJsh,1' -D,,llr, 1,)rf-Y.t',l- .~ Jit.111, fee.. .icrccl. L,,k./ -1-AA,"C.)Oofft 1'°';,.uf, C,)ff. •- • AJl:li,11..I ....ic.t,. 61\J li>a>sc.l,r c,,.,!J\-ltd, sl,·,k~lt wt,J£c~tJ
10.0 "-c~..,., l",.J w,-11. i,11- Y1. L,sf so1.,..c.i.,1lA-I- f,io.Lft. 

- ff'"' 5' i,.l,,..,..l- C.:1"' 
- _£,.J.l.:.,,. 111'. So,,A.,Jt 

- NJc ! 111 1ii ~i~ut i.J~11C ,., " ~ c.:ir&-- h,,., t>CC.IJl/ftJ MJ ,,Jl.u1. " l.lt/ CJ/'<,. 

- J.,tt 11.l l.o..u. ilt Ow,t t11lril i l i.r- ,..,+ potr; £It ·h rl-c. 4-t,,..j,1e. whcu.- .fh, '"SJ tHcv.mJ w,•//..i,t A- c.i,~ 

- ' f"e 1ptc.l: I.Jc. cor.t. f"oA/1. 
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1 Borehole (Location) ID: ___ _____G ____ . of iL_ - . F_W_....©=""''-- a,ct...__ ·.:-.PIIQt .. 

0 

Lf 

l'J. 

H, 

..... 

eorr.,1111/Pn:,Ject nc~w~,1-..- :i..~.i "·"~--Ir ... ,.~ .w:·.i.. 1!....'.•.J',:,;.,1., 'nt •.L •.• P..:.~.;...I I.Dcallon·,_ ~ : . 

C.... 1 ..... ,,.,. ,;_;;,~,,_~ A....: 11--~A ,J..... .P/~.'.J. ·p,J,i:,;.;.,; a~'J -r;:..:=;..11~11 r..~ ..J..~r/nl. .•. .. ' . 
Lacallon DIIIClfpt!on .. .. 
Ealabllthtng Campany ~-· OoaioQIII s-1z~· .Sf;~;r;.. ,;1 tr~· ·r J Drlnig.eains,iny o..,. ••~· o",..J.J.;_ ·n-...;,,,.if.:. ~,.... 
Drtllng Fe~- . f)'l~,j, m.·~L -~J.,·,: . : ... Grm:ndQrillC8 Ei•·' -:-. Dalurn -.: ~ 

l!llfflilll11;e•• n....:n •Viii,; .t""' ·• f'&JJ,I.: uu... Borahale b1~ter(lnl:ha) t 79Yfc;,;,..e} :t.l ) Tclal Depth [F1it) t.l.LJor ;,,. I1lli~ 

Datamme Dlllllng Slllllad 11 /i)i£ 13-IJ{) Dalll/Tlme Tclll Depth ~achecl uh,lt, It> I.ID 
Doplll S11111111lnl 8<apNc ASTM Ulhclaglc Ulhology Descrfpllan Ramukl: Drllln; Prall..., 
(fut) ,. Sampla 111aw CODE CodH SOILTYPE, fflDCllllll'lfclrafn alze, aort1111, cclcr, carnonl/ El\illpmlnl, '!{lllrlevell, Tlma 
~ Depth Counts PIO 111htllcallcn, molllura conlan~ porallly, pannellblllly/fracturtna Ssnp!.. Collded, Wealher 

loor. l>.11 1'.>1116:l Ilo· O,JS''J.· n. -k l,,.,,,IA m.>:,I 11.,....,,., i.r r,~f"'..-Utr 
loo,.. o.o _r;..J 1,17G: 1.,n: ~u-or...., l.>o,C ,...,;,f Qlwr.1 .L1.1,u,,ud '11:.11J rf,.,, },..,/';!!,_".I,
1.0.,,. 00 Sordf (1:1s.1..r.s1: ~j~.,,OA,t ,..,_~,l""'",1-' 6,.,~..f::.."... ~~ ...~,;.... st:n; co,, Jr- IOI>,, o.o ,c&o.;CL fl;.,U/,. .... 1.,J. j\UJJ.1..,' u • /'uJc ,._...,, 

D.01~ lt1!>'f'li. Li.,r-1..:~1i GrA(i I'• ..,.si,111, M•i•~ 1.•«li'1 fhff,,l:'fron. , .... I l &1/.,iol ta,, 1,1,~t , .. - ,. 
[IJ&>f.> t),t) lal.,C.,rc. (a 1.ts-.iJ·): I off C.>rt 0,:11,, J.,11- I .l.f '.,f c.,,t 

- I 5:11-{ lf.o'- f,,l'.I: &,.,.,, -"'.,;,fi:ld•"".'i~f~ "'':1 rwt . 
(l&.o ML """"' ,,... II ,,.,,;r,1,..i ... 11,• 

C.lo..N· (&.I'· 10.11: 8,.,..,,. ·h 1'"t, ili1Ul,, ,...,~,',(6r>1., o.o-- ,,M Sl4/IJ tf:ff, f'I.Sfl/-1 ~rec .J htk .frotiJP.'illr(riJ 

SiUt 
{lo,'7!&5'1: 1011/h,-11, sl:yill{ ~Ji(~tv,.,'c11.mc If, - 0,: Htr •Ml.. ll,J- 10<>1.. o.o 

S11.~J 
(DJ1¥tl-J11r. lro,tk111fs intrtcui11, d,.,..,11 "",,J IO" l-c,.po,oq C:tlJ,'it1- II"' [SM) 

(so...,. .., ,h 'J.11 
}; pdfl;blc. fl:11 <'Jr.I ftM111111h 

+<> ,s: 
lir'-lt'1:,.~. "'fi> ,~ ,.,.,,, q11J 5'.>r. i, ,~,c

1t>«>1.. 
O,c> - So.nJ - 0,: lier 5~11f'J ~/- ,,,.. $~M,Jor raiJ,h11< b....lL,1 (111 ·h3~},~·cr.a "''- .. IB' .,,, u/, l,1, 

- .s 011J.sh"r. (ti~U 1: io.11 /8,_.,..,11 11\~Jv"hlf ..,l,.4-k,nJ, -T~p .,J bcJNck a.I- JB' 
o.o i .l>J\J . pitJi"'"' ro.i;icJ, M>J.rroldf tllff, ~iCll(UvS, - "'ao11 (.>re. J,;/1;111

- lq,. LoH- °'"f Uacm•S, f111.r..fwul ( ij,;JI c...U-;111f l>J,'~ A,r r..l· If' 

- Pf"' i.CPrt i,ul,'cc..ft lJs,. c~t i,r ''"""" sa11J,f.,,u) -0,;Jlv 1~11,,.. 3, 5'&' 1uf 
. ; • Co>(~ 

S"'1 Jsh,,,. (u~Jr>'): ~et;,'lkt'cd porliJI' :, <)'<lit j\.i o.s - w.J., oil ,., 1q'- wuHmJ o,f "~o.it ;~Jtr,1,.L, 1'rJ11 1 io..;.,·,., -D,:11,r l~,./ "'~.; '.,f- D, I) o.11J ""°'i~ly i11 f,.,,c.f"'rts, b,.,J..fA f,~t ,,,.,·,uJ,
1- Iq,.. fff'l L.,,• tMoJc,,.h et.~1,,/c.-l-:011 (J.,:11 c..U-:-ir Ci>ft 

- c.,,t. iM!:cc.k l.:is/ Cll(f. is so.,,JffJ,,t) 

- {10~1.lr.)'); &o.ud ~" r-u.s'1trtJ 4.u ': - O,:llu l.s1I .., t.o I 
.Sc,, J1~o111t TJp I.rt': T°","""'Ucrtd, MLJi .. ,. fl"P.i11tJ, _.f c.>re.- c,,J- l>,O pi>.,,lt CtfW\1111-iJ, C.>ol ff t.tr, rce.H~rtJ 

- 0,:U t,A.J:~1r i11d;cJ.- 401~ rf,., L,sf Cf_Uto/h ptUlt, ( LI/a'' I f,,.r./..,,J (....·~L 

C.>rt. h,-,1 o.n~lt fra.c.lwc.) r.,,f ,.,,. ;f {o,1J(~Jaf 

- S,,.fl""' ,.1': G,,.,. sl;1Mlt w~UutJ, f;" .. r~~, I 

- wilK C~llmr Lt111ts, fc4Uc,tJ 't"'r../1. p,,Gk, ' -
I\C/1f +,p (' 1/g") fro.c.Ji.-rtJ fA.,AJ sJ""' 
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GEOLO~IC ~OREHOI-E LOG .. . '· .. . . · . : .·. ' i · . ;: . . ·. 
Borehole (Location) ID: f w_G....... D1q •• ••••1'11118 -°'-#- ...· .... 
~/Project TE4!~w~........ t....:~\r.,.f-..._/c__ ,,..L .w·i c-· _.1,:,,.i.~·,M. •• • D--~.;::J La•";p ..--. •:. 

. '• c____:_ fl.:i. .... -.4,_ -~ 11 .:. _:,.,. iJ..~•• .,,.,;, 11.,...i:~ .... ~-: 11';:~:;__i:_ ;, c.,~.J.,.~~·; nJ.:,.· . : . 
LacaUan Desa1ptJan .. . . .. . . ~-· Eslablbhln11 Cllfflllll\Y .. 
0tt111ng Fa~mari . /l'l~,.j, M · #L • .:I,·.: ·. : 

.... . . , 1.a:u .,, • 

s-,r.,;ae~ n..-:n. Vi,;,;,• ~.•• ·, trlJ.lcl_: 'l 11. . . .. ur, ]it, HDODatamma Drllllng Slartfld 
Depth Sampling Graphla ASTM 
(fHI) % Sample Slaw CODE 

Recav Deplh Counlll PID 

- SOI-- SM 
0,0 

- 181~ ,,/4 
-
-
-
-
---
- 1M 
- 0,() 
- '6 L(?., ,,,.. 
---
---
-
-
-- (>,,>- 301. ,,,., 
---

Gealogllt s~..-.- -~f;.;£.-.lj_ (r~-::i:J .DrUlnil·~- -0~,.u·.· 0~.. lJ.,,, 0 

/)~.://,•,.:. r.1",. . 
. ·. 

Gl'Dlll1d Surface EJevaUon · • -- Datum -. .. t/11''(~••:.:..1 Talll Depth (Feel) ? 1./.0 I. . . 
Borahale Dfemeler (lnchH) I 

O u . Dalal'llme Tata! Dlplh RellChecl ·.,, 1,~1,1. lt>I./D.. . -
Ulhalagla Ulhal119Y Delcrlpllan Remarlcl: DrUlng Problama, 

Coda SCIL TYPE, madlflera/graln lllu, aar1lng, calar, i:a1111nl/ Equlpmanl, '(Vatar (1M1(1, ~ 

lllhllk:aUon, malsture cantant. pmaslty, p111111ab1Blylfr&cbn'ICI 8amp1a Calladed, Weather 

Jshfll/ (4U'•5'iJ'}: 80.ml Oft rtt.:1,JmJ u·': : -C~rL Iiktlt ~nktii lt 
cl,;Jli..., 

~ S~lc TJp ,•.o't sQ,.J,J..,,,,, CJ'""Y, f:... 1ro:AtJ, 
,....Jt.lJ~t s./-re#.lcs, ~Jr,alt teni,.,l,.J;.," - s""c1,.J...t - ~," r~ CJ"1-,.c1

r..,d 
Los~ 
Corl 

Si,.l< 
w:U 

d,!J11t 
L,,u,1/ 

l.,,1 
C.>(L 

Shi.I< 
0.ffJ 

L,st 
C,>,c. 

Ltf..,,." I.{ 1! 4q'
!_.,~b.. ~-8'; So.,..~f 1~olc. lsiUf f~alt, ~,,.~ - 0,:11,, ,.,,, .. 8", 1 ',,f 

f .,,..t.JA,J f;,,.., pIoor, l'l,°e11cc., "'' CJFC. 

- fJ.1ff ! ft\r.y l,c. #,,•,. C"°'' £tli.Ju11 f - D,:I~, sf~11eJ Qf 5,l 
- I 'b 1w e,>~/1,J/ 1J11 11/t/ I&41) • 5',> Aid IJA ,, 'M fl<.l tltttJ 

6r.,) ~ 7t)l: 61111tJ i),1 rtt.,,MtJ 1'~8'
1 - D,:/1,, t.,,,. .. 3.,' 

.~ c.,,, 
T.>p O.Lf5 ': tvl..,.J.tlJ11r, d.,Jc 'J'">' #JIJ 

~.,,,rGi1.l1 s.,fl 
1
1l.-,hll1 f'.>i>ltJ 

tJ,-d t>.t. ·: M...,,J,,,,, 1.-,M't'">'• rli1Hl,,

'"'*' I sJ./ 
~t,,.,.;,.cl,,: Skale, ~ rat, f:,"', rlr.l't.'i 
J'HJ,,,.Jtl,1 J.'!'ft, 6t<1Uj.,,.of ,...,.J ,IJ11t clMlt, 
011J s-,-d., s,l,,,ulcs, uAwt. o.lhuc.,J, f"'!'t 

S'iJu,-~c. 11,>J..,.l,s, tr,,..t i"'"'"'i"', !,:Ille. 

(?tJ~&°.)'}: 8a11.J IM fUJ"~flJ ,. tJ~ - 0,;Jt,, ,.,,,. ,.. 7-~' 

,>f cm.
S!.,J,, ~ ro.t, ll'll,,wJ£rrcJ. SbJ:\,l"\io.i.i.•1_.., 111'°'1!. 

- fD.1:l1 kru.lcr oL,ijtvmwi,.,, Si>,.., (1.rt c.o.rb->,.iu.l p/,..~ 
f,,.~~1,if, ;" f,o.,l..,.u, Io.r1, 11,rhr,.I 
f,...,}.,,c. 1,3 I ,,.,,,. f.,, I s.,...,c. p'I': t, 
tl1oktt ;,.. f,."''"'"f, b,:f& 

6cJJ:", f l~u 
• Rt.f..,,.. 1,u..l-rr d-,:.,r; 
CAS ill'! tl\S :foI/c.l:,,. 
inJ,"u-ht O .fl.,",, CJ1:tl 

f t•M l,c.loJcr.t 8-'""'.,
1S1-lo 9',,'{11.+ 

(,O 

l,t 

n.uv,,.,J} 
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GEOLO~IC BOREHOLE LOG .. ·. . . . ~ 

Borehole (Location) ID: __ ____....e __.......__ P~ L'ar..Lf_w G...........·_Ol9 . ::.: .
i . .. 

,.,o 

ll1 

C~anylPro)ect · ne~W.tt.J... t..'.J.V.ll~,,.•.lc•.. , •t • • w:·l... c,.:~J.:..,1.,... ~-Ju..,•• .o..:.,;;.J Loc:allo11T:1P9: 
: . 

l.ccaUon DmrtpUon r.,.,,,.,~ t~:n,,.. ~ A......~ A_. ',,.11,·J..~ .Pliv.'..#. p,,,t,,~;· a~l -r;:' :;:i:. ,i i'.~.J..~~··.al.·,.· .. . . ·~· Gea1agt1t 54r..,;_· .:Sf"~~J;.. /J tr>.1 - c,t111,g~· ·11 .... -·: 11~.• ll.._ ·r;·,:11.-.:.. .;.~•.Ellablllhlng Company . . . 
DtfllnQF~ri. (>1~,J hl;.l.: J,·,.· : 

.. - :. GnuuS ~ Elrlllllon · • --:-e-" · Dalian -
llerfjl1111B•• n~~u •V;.,:,.:. r:. ·• frlJdcl., llll. .. Borehate fl~lder (tnchu) ' 

7/j''({.,~~ J t'.J, Total Deplli (Feet) 1.. 41), 
. . 

Dllta/Tlme Drftllng Slllrled l·i.tiiu. Hoo· . Dtllafl'1me Total Depth R111d1•cl .u./I#,,;_. fr)L/t) ·... 
Dlpth llcnpllng Graphic ASlM LllhD!agla UthDlogy Dacrtpllon Rlffllllkl: Drlllnll Prablaml, 
(feat) 'II, Sample BlaW CODE cade1 SOIL1YPE. mod!floralgnln llze, IICllllng, C!llar, Cllmenl/ Eq!Apment, lf"alar IIWl1, Tlma 

Recall Deplh COl#lla PID llllllllcallon, mallllUra contanl, paroslly, pl!fflllablllly/fracutng Samples Calleclad, Walther 

- l ~u'· 4i>'}: G~...,,, ..,.,11,.iu.Jh,ttd, 1~1'.'°"',~..H."l.o 'I 
- SJ,-.t.,t~,..J l.,,m.,.,t.J 

I 
Vtrt ,1,·,Mlt- Sh11I, 

, ,, 01, 0,1) /Vl,·uae.,~s. b,: Ult {t.0osil;1 bn..lu - ~,,>,,,"1 btJJ:11, f Jo,11t.()- Pl"-
- - O,;l lcr 1J•fprl o..J 

q"' ""' ,, 13111, 

- (Cf"~ fo,.'}: Gro.t, tko.,·,, ft "'""""".l!,,cJ., - D,:ll,, /.J,i,.. ,,9' 
- Siu.kl {t11"1tw/.i11,I- .f.;..., llt/lJ &111rr.> wt.J, h,·,Ji 

t>f C.Jft..- ~Usli>AfJ 
c.111, tJ11 lr.,.I, v,r-; sl:1A1/t 111,' c,ceH,.~. 

- '61./7,. 0,D 

- ff/II L,U"'' Fl'.>J'i ~5~ lA5,; !/bt. 5~A l~rit MQck 

--
-
- o.o Sha.Ir. { 11>,-~ fc>S'}.' G-tAi, f; 11-t, tkJ/t f:,1'1 IA,,, "''""' . 

1001.. ,,,. Vllils, ""'""uflu,uf1 $1,'tJil/,' l":(C,Ct~."'s,
,,/,.u, ,.,,J.••• f f.,:L"J: _ a.} .._f0J1 

- Sl c:.ltf lh>5''-U, '); G,,.-1, '1c.rJ
1 
IM...,t.t.llu,J, - g,.:lltt ,.,, f ,._ l,t I 

- f l:~U/1 ,..,·c.c,Nuif, fal roo,'111J, ,..,J,,14/,t1 pf,.,,,.t>.o SGI JslM{ 
- 717:. ff-- s""""' 

~t.tf C.r/l'tttt#f J, bIJ l:111 ,. "''"'; SJIM( 

c~,AO/l;uJ plo,.-1 f,o.,"",..I, iit i,,d.,,.s- Stc.lt/i C. 

l111!J'J.i>'} Scud oA nc.,,mtJ t.l,i' -0,:U,r /.,,l..,4.8'
- GrA>', +,·rte\, scc:.Uv,J t0u1Jsl.1111. fl,ukt ,., f (.>ft.- SJi,1,/- 0.1) tlwus:11, d.lw.,,""o.,cf. V/liJuHcrtJ,47,, PfM 

1 •If Cm fl:,u1f ~ltJ fltO., hAtt.1 1/tff ro.rt-
1 id,,:lc, 11,)J.,./er . --
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GEOLO(;IC '50REHO.LE LqG .. .. . .... • . ' Ll . 
' 

/'
Borehole (Location) ID: _ r....,;w;;..;a..;::G""'"'----....,;o_, ,.....____ , ' •· .: ,PIIQ8 ._i_ af ...IL.... ... 

.. 
eomp..,,1ProJect·1fe~w.,..J,,. i..,,j:\(""}..-fr__ .,,i. .w:L. c-·_..1.:,,J.._ ·.. ,i • __ o_:_~,,:;;.I Locatb,~ · _... . ,.. . . 

,:_fa,~ tM-.. .:. A,..,: 11 ~-t>A ·J.~.. .Pt...·J p,,-L:... · ',. :J -r;::=s··i. ii r.:._J...~,.--ii"J.~.. • , 

Lllca1lan Deacrlptlar, .. 
E9tab1111,1ng Company 

.,._;...;· -'.. .. . Gaalcolat s-1..~-.:r,-;,.;"$;,.,;i (r~;L:.l DrUU,,gc~ n....·..:o~.. ,~,~ ·,.,>,,..~:..i-~• . 
Dtlllng~. m~;J. fil.'~l.;;.u;I_,·.:,; : 

.. . . . . 
~.. Onu,d lllxfam &laVallan • • ---- oaun- ·· 

·_ · . D,:ll: W,,,,: ~~. :._ ftiJJcl.: I Ill. ·· Barahale b1~(h:1111)l7f1(.1.~J J'.J.J Total Deplh (Feil) 2 L/0' 
. . 

Datemma Dltlllng Slarlld 11 ldu. Uot> DalllTTmt Tallll Depth Reac:hacl t Ills-"' 1DI./D 
Depth Samplklg GlapHII ASTM Lllha!Dglc ·IJ1tdaOY Dell¥fpUcn Re11181kc Dtll!ng Prablema, 
(reat) ,. Sample Bia.,, CODE CIICIN BOIi.1Y1'E, IIIDdllnaraln size, aortrnv, ailor, -riu Equlpmlllll, VJal.lrlewla, ~ 

Reccv Dmth Caunla PID llthlllcallon, mola!Ww contanl, parasHy, plll!lffburtylfracbmg Smnp1811 Cclladacl, W••lher 

- (l').c>'..f3,>'}:G,o.t, f,·,,..
1 

fc#.HcrcJ 16!fJSI-M~ 

- $-l,uk s,ituuu:11, rLw.11 w•,J, sl:s~ U-1 -
Si Ur. ,~ILf wt'/4 ~r..tt 1-1,'t.A, 1l.·,AlvSl,Jt- 1001~ 

0,t> (J.a#r4. c"'rh,,11:uJ 11~-I to,~,,.lr ii, 
- fPftf f,.,,l.,,,t, \Jcrl,'ol l,".f...;,, e.f ;...10,'- t,,11J f&Jft; bi>/,JJM 0.1. 'h,,., "'" °'"J- $11t,1Jy 

- sp11JsfoMc 
(13,,:.n,.f'l! t,·,u 1r1.,,,,..LJj.,,., IJ m,,m. - 1.,,,, prud-,.ctt 

O,o ~ 1r•,'o11ttl, ,.,.,r (Cl"tf11J.. ,I-;...,,, \/Uf sli;U~ 5c>l"lt wo,Jtr- ' c),Jf.. ,,~ CJ11• ,.......,....,k fV,iu,,,.>.,.S
1 

fo.n. c.Jo.l 1po.r1 QJIJ ,,,,,.,,;,A,.I- fV'.,.Jil~.., ~~r~ks, .l''""'",. ,,..u l«r- £LIit,"] ,ii,.,.,,~,..,~ ,f,,;.. ,1, 
( nS'S~ I4t.o1: Gro.-1 ~j J,.,k ,,..-1, J ,I/II(- s~~•, 

-:-- o.o ·w.-11 b..11., ...1"]• fiin, 1l,·~£-l/1 t1o1,'c.cc,.1 "'', 

- lt>1J1~ ,,,.,. s"" Jslo1,.e. ca.,h•11;1., pl,.A fu.,"",,.I, ;,, F,..d·wu, 

- 51,uks aUu,.o-l-,11r; ,'"if• ilat.k !ho.It lt111«1 
l"zehro" ri,c}c) 

- . ( 142! 11.17-7'}; L·,H ,r..~ ,.,fl, ,,r,,.11 0.r, 

- 0.t> sia.lc b,.~-11«, b,u}(, e.i:.ti l-1 0,/.1111 i,.JJ;.,,I 007.,- ,,,.. plo.~,, 
I-

L.,s-1- l 11-n~s ~ 11./tt.t '}: L.,r-f co1rt
-Ot. o.o O,;Jf,, /.,,1- ... 'J..,5''.if- ,,,.. C.m. I!.~((. 

-
'"" t., 

CJ.() s; ,J,.J- (j4q,s,: 15'1l.7}: C,,.J .f,,,, ..,.:Ac.If..:, c•M•,.4..l-:~- ,,,.:, ....,~ 1af, s I.,.,,, "-,,I t.i..f.cl 

(lf"0,7~ ll.J.t,J: Gro.)' .f~ TM C,>o.r1t po,ul>'. - v. :!11 , .ll~~ NI I I - tt/ll\L,~til1 jl>A~tr,,-s s...~,..wJtJ 11.1,.,h r 

CJ~ /., lltltfo.-h 
Ul L~, t- o.o ptLLILs (Uf' ~., lf,•j, ftl~t f.-,., ,,...·11td lr11res,- too,.. - !AH,;.llrJ .fe,.p•ro,y 

fP"' ' .rtrlit1ol fr11oL~vflf a.-1- ...lf/,
1Q/\J 161: .f,,·.lit, 811 c.eosi•, fi> IS'!' 

- /l'lt1hrc: Mt '""'P t"'"l c11.. hd·. 
- - O,:U" st1pd "! - Uo' c>,. •~ I rt/fl, 

http:50REHO.LE


I
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Q:j·~awp;g' 
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GEOLO(;I~ ~OREHO~E LPG 

Borehole (Location) ID: _.._f.....W.._.G....,,,....v1_•.....Q....1....9..__ .Pa~• r ~L. . . . 

EatabfllhlngCamp1ny -""· ·• • • • GaalDQlli 54E.,;_· .51-;,.~J;./J (r~·.J ·J DIIIWI·~ 'tJu,. ••:.· Q~ lJ.._ ·n~:11.-,.:. i:_,.., .' 
Drll!ngF~ . m~r!M:tl..i...:I,·:. :· .. .. ~~E!..itan·· --- . . . DatLrn -~ . ~ 

. .,_.__,._i-.::,_..'._r~-'--) 17At"l,.,,..:,J# 1• ·'1.'• 1 ••' • •e.n,,1k,;Be.fw n,.~u 'Vt;r,· ~.•• .-, /JlJld.: ,u,. .. ....................... ,........ C, Un,- Mf. TalllDeplh(Fffll "'"' 

Deplh Sam;illng Grapllb ASTM Ulhalogb Lllhology Deaatpllon Remarb: DrUlng PrDlllema, 
(IHI) % Sample Blow CODE Cocle1 SOIL TYPE, madHIIIIIIJ'lln slu,1~calar, c:amanl/ Equlpmant, \'il1ar lewl1, l'fl!la 

\l,ot-~-+--R_11COY__-+-_o,_~--t-CCIU'lla--+-P-ID-+---11----+-----+-~a_lhfl1catlon,__.......,ma___1111n~caman1,--.......paf115(ty--~,~~-rmu--~_1~_ffnldlr1___n_D__-t-__a_amp1a__1_ca11ec1ec1,_____w_e_111W__--t 

(/(1."1· u.u·J: Su P. LI---
lt.4-- LOt>t, C),C) 

-- 0.1) 
lt,t-- o.o,J Pl'.. -

-
lb---·-- 1 t>'I, 

D. O 

ffHn,---
--

s ,.J,f.>At 

L.1sl-
c.,,t 

c.,~ /,,,utoltJ 

,S; flt Sl£k 
I 

$c,. 1shu/
L.,,.,. 
CJ,~ 

(U,l./.t,f'..17l>'}: D,;llu lJil cm.Jl,1-..,.,., -D,:,1~, /.1,I- .. S',1!'
,,i (Jft 

T.,, '}..2S': CJ111 lo1 """·'', f°" -1-J t:,H; '•t, 
Co)Qr,t ,,l!.'~cJ1n_,,,,~, ,_.,..,It p.c./,J/u 

l ~1 ./J 1/1")1 P""'lt tri'ltA Id/F,: ..&Jc. 
f(l;JJI, .i.u~ Sill:, sl..l,1 1'"'/, olw,,"",J,,,.l«lt

f,.,"', h.u.... 0.2.;, Moc It, Ire. Hv,J ,,·J,,:1e 

- g.,,., A..r. "'..le:.., 
.&&Joitr bc.f&J«IA 

It,,~ 170' 

-0,,:ll,r ,.,,J ,.,3,1) I 
·df Nrt. 

, D,Jrc/u/t Mok;,,, 
i.Jo.irr bc.Jll'IHII 

J-,,, '· l B'D' 

811••~~ J..1(': h11J,~JAC1 f,11c. 'f'£;.,.,.J, #.ud,111J,l,,o t<.I., i,,tll (-t1"•11lcJ, 
or'lilloe1.,v1, sc..Hc,c,I c,,-1 s,ws, h,.,k'A 11.J. bMc.+----+----t---t---+---+---+----+~...;.;.;..=.,;,~--~..;...;...;..;L.......:.L.;;:=;.;;.:.;..;,;.;...;::;::=...,--------------
llt,i'-Jqr1•J: Ba.,c.J "" ftCJv,11.J 3,t,' -0,:1", IJ,J.,.. t.1.J'---

-----
\is, t---

-
-
---
--
-

3tt.. 

lOt>f.. o.o 
ffM 

.So JslJ.tc. 
o.11J
i.,,, 
c.,~ 

-r I i,f CJ(t 
lllA 111-..'t 1".> fea1,. fl\ld1voM OJfOolAt.J.1 

$ J,',;HI( C,JJ101'i,.,.,.,r10.l:c.· w,'/~ 

S(o.llu,J q1,torh p.c.iA/11 {"lt"l 
o.,, ill e>.uau, ro.rf. Cf'lrbi>Ai~,J p11¥1./

J,.,,l"lt,.I, ,·,. fro.r../vm 

( 1Cfo~ '}.rJoj; Gro.t, Mt.ti~ ... qr~irc.J f., .f1-..;111 
,jJ,,IJl.,Jc.,J, l>l'c.if CU•lfJl'C.J

1 
ho.,J, ti,Aff: "'-, 

rl:,Ml( "''1; llau~ 1.11, 6cu:1;""J CJol 
spa.rt /ICOr bo.st, sco.#,,el 't.""O'"" 
p~"~I { cl,,~ 

\i"I 



GEOLO(;IC li:IOREHOLE L~G·. . , , .: . . .. ··. . . /. . ·: 

Borehole (LocaUon) ID: FWG/ti.Al - 0 l'l . .. .... -. . . . • . : Paga .JL.. af ' 

1.11, 

11., 

l-3& 

'll/0 

campanyJProJect TE(.'_~r:,"..J.•• ;r.,~...,. \(,."l. · Ir:. ·I;,_ .w·lo. G...:.~i,:,•.1.;. '111 • ,t. • P~..~.:..I Lacallgn·~ • ·~· , _ 

.• 
f,,.•..,_ g~:;.,..~ A,-· ti.:.._:,_.,. ·J.~.: .Pl~.J. Pc1-L~.: ~~1 -;-;:. !:"· i. ,i.r.~.J.;~-/ i,J..:,,: .LacaUon OJscrlpUan . . .. . 

.,--._ . . . 
Gealaglat 54e.,;· s1-;.;J;.{i {r:•.J •.J .Dltlllng·C~ n . ••,.:. D~~J.1.,,. ·n~:11.,..: . .;.6"._ .Eatabllshlng Campany .. 

Drlllng F~an . m4,J. m.-,L:.....J,,: .° : 
.. 

Graund Burfaca Ele¥don· ' ~- ....;.-- ~. Da!um 

~ n,:JI •w_;~,it' f:.1,. ·, trlJdtl. : uu. ·· BarehalaIx;...•r[tnchetll74'•Uru:.J TA; Total Depth (Fnl) '1 LJ/J, 
.. 

.. ,·ii,,,, -:: J10D Dalafllme Total Depth Ruchacl 11 lls:/11. fl>40DalefTlme Drflllna Started .. . . . 
Deplh 
(Ifft) 

---
--
-
-
-
---
--
-
--
-
---
-
-
-
--
---

Samptlng Graphic ASTM Ulholag= ·Lllhalagy DIIIClfpUan Remllllcl: D~Rlnil PrablerM, 
% Sample B1aw CODI! Codi, SOIi.TYPE, llllllllllertlQn ltat, 11111111111, color, camanll Equlpmtnt, \YUrleYata, Tn 

A'ecav Deplh Cal.Illa PID lllhlflcallon, lllllllu9 conlent, parusffy, ptl!IINbUllylfraellalng S11111P1111 Collaclad, Welllher 

( 'I- O&J ~ 1.lo'}: GrA,;, fo,t 't'"i,u~ Pi.,J~rcklt - Dr: JI,, /oJsl ,..3.1)' 
we.II ,Ct1it~/.d, bt1rJ, rca HrrtJ Co>•l t>f t,.,n 

spo.rs l-l-h,.,111,lio1.,.f ( S11""< t.>11lt1.,'11i111 pyr:IJ,o.o SGJ Jsl-,111e.l
70~ o.ri,; II ~tt.>t.t~ ·2 &J/IC. pr.>c:lucl.f,,,.. 

L,IC..l.f w11l1r 

l?.10'-21,cJ'): C,,.t.f,·/\t ,,...:..«J U6(U/\i /l'j - Q,..; lltt' losl -:-1.f' 
.,.,>t,10,rJ, bl)U6M 0/IJ bm---.-111 sz,:,11~ c>F C.J(t 

Ct>111l.,,.,.,,,,.f,·c, tvi~J,ralclt w,11 w,u11lcJ
'a1. ,~ O.o 

S°" lsJJ,.l/PP"' iu...,..;.,., t'I\Jf lit pwlt c,,~w,lcJ e.J b0i1t, 

LJ,l w,, sc~U,,,J 'f."'wlz. piiAl,r {1. 1/,11) f\Ur 

bit.ff.,"-''>' ro.rt CtlAI spo.rs i11 frt:.tfWt/.
1 

°'''i iIIO.Ct., 11'$ 

C'J.1,J! 'l-31J '}: Cro.t
I 

tM,li.,,.. °I,.,. i11c J, - D,:Jlu t,,,.,_ ... /.a-' 
, ..J,,..~11Jd 'f.&Ao.,lz. pell,/,, lv-f I~ I'') ,,{ CJ(t

60/I J,J.,",/ 1,,_,;....:.. , o,J ""i,1./: .,.M i11 ti ... ,...,,. (i(.11111};1 LWeilt, 'Ute al ,..1tf'0, D c.,_.,, ,o>,,..u..~I 
I { t) i' •

ilt rt \lvt:u r f,11c. +...r~ r.Ja.4,r :,.p.4 a f --1-25;
1 

PfM 
l "''° C.,rc 

trl~fl/f pi>tlrlt CfM111JcJ, .flJf"t 'l1,u,,r+z. 

tlt.illf llt"I' btAtt. 
-0,:l/c, 1/Jpf(J o./ 1-8"' 

II/I 11/,11/1' 

c'/.30! ,.35'. l.l ·,: G,,."' ,..l,;...,. ,.I C->llorff r,.,·..,J. 
. • r • , 

~ /,• .. . .. 
po,,rJ,, l!lMl/1 ltJ, /IUJ!',frOuf f,..,,:,w, dt :• . . ' (), t> c.,,,, ,,,~(fo,le,:I oo~ 't"P.rh ye.Uk1 l"'I' ~ •l,i'}, ru4.#fl'eJ 

~ .. ,,/Ill 
siJ,,:1., o,co.,j,111-.l c.;o.f 1:."''f ii, -8111& .,f sAo.,..,, 
f,,,.r:l.,,t.l n.,,J!~ -J. ·--• :..J, L--· C.1A~ ,..,..trcl( 

r>. t> ·£2:&f'. ti~ j. if,,'•): Gr-..; .f., J.wk ~rAt 41.,..,,...,.~ -0,:Jl<r fol "'-a.o' 
S~o.k/ pl11111r., 0,,I, ,l-,1p_ ~W.t'l~i di,U~ ho#tJ of 

3S1. PPM 
u,, 

o,..J I.JF/tr A.,. hAt"'- (,.,,I (L~'1vcJ, 1,..1" -g.,u~ ul h.1k 
1 ~1• Cr. ~:II c...H·i111s i11cJ,·ealt ,1,,.1-c. ..f,~.... o..} J&.ltJ' 

'J.7f.&.f '• '}.l.lcJ I,. 
f\!..J+t~ l11 i11,l1A11tcr ~Am ,.,r, t.irs ho.r uccumJ CAIi~ i.Jht,c "l.>rf r:.>tt" J~u 11~.J.. Ju,.~ ilr ow;1 e,il,,.,, 

;} is Mf p1111: &le ·h rlc.tvM;..,. i.Jl..vt /1., urt l.,1, t>cc u.mJ w.-/1,i, ~ r'-spc,:/-:.,'- CrJ/c rw.. · ' .. 



.GEOLO(;IC BOREHOLE LOG .. .·. . . . .; . . · . ·, . :t 
Borehole (LocaUon) ID: FW. G,-.uJ " 0 i l . ·.:.Paga _ar_ ..' -..... . ' 

ea~c~ ~.- :. ·: ~ 5.s.;.:.· .Sf~~;J,·.1j· tr>i , .... Drfhla.CGm1111'61 nlMA ......: g°,.,.JJ.._ ··,,~_:11,~:. .;.~... : 
DrlllklaF~. m~.... m,·*L::..•:J.,·,:,• : '· '. •• Graund8;;.,._Eiavatfmi,· -~· Dllllln ·- . . ~ 

Dlplh 8ampllng GtaphlD ASlM UlhclcglG IJlhology Daaalplllll'I Ramatkll: Crllr.Q Prallltmt, 
' -(fell) v-- - a.mplr -maw- -CODI!- >-Cadu- ---SQllr'M'E,-madlflerafDraln lllza,.lllll1fnll,.calor,.cemanl/___ •-~ Wall;lfflla. T1ma __ 

0 1---1-...:R8c:a'l=:.:...5,-::D;:illJ>lh::.:.,.~C:;;;;ounll=+...:P.::ID=-l---l---+----+-,_;:nthlllcd=::::Cll\::::.::.::ma;:;.l;;:llln::.;.;=nlanl,=::;:.:;porlllfly=~•parmeabftl!J==~lfrlldlm==ll:....--1---••=•;.;;•.;;;Calle=dad,=-W.;;;•.lllhlr.....--4 
• D,:ll..r /o1sl- .. 1.7'---

4 

--
-
-

11.--... 

--
H, i-----1 

-
-
---
---
-
-
---
--

t>. o 
,.,, 

'J.{, 7.. 
'fM 

loJ:l/f,11 
""'J 
L.,,1 
c.,,( 

li1p O.Y': T.,pr.,;l,d.wk ~r.. r,111,,....,,·,l,:pl,,.~ 
tMJ '""t ,..o.U,r. 

t/,.,~1- 0,q': f,·11 Mc,.Jr,;.. t ..,,n .f:ll ,,,..,ti 
of CJfl 

U,I) S.lf-1
--.....---t---t.........~--1---t-:--T-:---t-=-~:r.-:.-----:~-.,.,,..---...----t---------1-

(S--t,.'J'/ :.1,f"'",""";..,.. ,t:,u, rt..,~,,.,.,.,,\&h>J.. ,,,.. 

~LI i,. 
D,t> 

11~ 

t 007. 
0,/J 

ff"' 

loo,~ 
o.o 
ff"' 

D,11 

r ·- ,I 

Clo'/'f 
SOJtJ 
(sc) 

Clo,'tf 
S..,,J 
£sc1 

5:111 
5MJ 
(s11tl 

;,;.:r;~J•i. J,.. ~-. ~r ,..,...., 

lL'J!.111'1: 60,.,11,',~:rf, M,,ll.,, clrt, 11tr1 
ro.rt sMJ ,f.,At Fro.~""'" I,, su:1-hrtJ 
i>r1>"'1' i11c/1,11:11111 

l,11~ J'l,t~J: g/JoJll,IAl/~rr.'/ ,~1111~ MtJ.; ..,., 

- 0,.·11,, ,.,,, "' o. t.' 
of tor.t 

.t,l.;ff, p.,;rl, o''"'' i1111i.l 11111J1l,,u f,.,,..;111~s, c,..,.I 1,, 
(11..s,i~,1'}:1AA-b,.,..,11, s1;1AJJ1 ,.,J;,1, -D,:11', iAJle11rl 

cr-.U,., tl: 1"11,. Miu,,., 1,,s, so.,iJtlJ111 ~1,..,p1r-rt ID" ,,,.1,, 
f,11,,.trAr intrtt>.t; 111 J,,..,11 "'~,.J l,tJ141 "'I' c.o.,;"? fJ If' 

f-> 1. ") 

Ioor, So.,.J,,.. l1t'-j.11'J: le.,,, sJ;1 0I, ...~;,}. .... r,.,,. ,.,,,, ,..,1 .. O,:IJu ,1-..,1,1 rock 

----r--t---t""...._i""__-t----t---+:-=~~fl:....:!.i,~l~"t~~r~f1:11~~~,~}~~~,~l~r..~.~~,.....~fr.~.~~~;,~Al#-L~w~,-~M~,"~'i~J~,~~,~~~~A~f~~~6~'------I 
01.fc1t1li1111 ~AStJ II.II rtta111r,J ,J,i:;. - 0,:#fr, br4- "'5',2S' 

41,fl. 

30,. 
0,1) 

PP,.. 
C,"il ..,_...,,.,,.~ l 

L{J c.,,, 

T.,p 2.S': S""Jtl.,,11, h;,~J-t im sl-a:A,J MJ .of cm 
i.11.. lluml, f:,., ,,t-i.ud, '"JJrrald1 /!)"' l'I 
C.t1'1111Jc,J, f,,.c.f.-rtJ l\lcrr.e,.J f,ac.l...~. "'"' 
b"" •f n,.u,,,J CJrc.}, 11cr( sl:,.ll/t J'oll.'u.cc:i"f 

SoHJ.ot a.is~ !..,.J{l-m, l:J~'t ..,,-JJ. """';"""' 
i1>11 ,h,,'Af, sl,·,kHt w11oUu,c~ fiAt 1'"i,uJ, r~...., 
Chlf J,,JJ,itf I f , ..,J.,.,J 
Ouc,;,J; "" l,s.uJ U/1 ftt•':'trul C.Jrc ~ 

TJp ,.,. ': CJ11~l.,,..,,.J,, CH~rrt ,,o.:,.rJ, P"Jtlf 
CtMtnhJ, C.01ho1,.;i,1J ,,.,,J f,..\_..,,,l, o.t1J 
C.>o.l Sp•rs ii\ tr11dw1s, pyf,t:,

1 
i.. pl•cc{

.f,,.c.,wtcl, C\_ 111~,h pc.U>lc1 ld/1"} fl.,J,,. 1! o..-l 

- Wo.ltr '" C.Js,111.,,J
o.l 1W ,.,, ~30' 

- Or:lltr /Jsl "' 7.1/ 
of c:-,,e 

-
8.,#IJ" o. LI': S1111J,hu, d;1A41, ~dlf, J:111 
,,....11,J, ,.,..,Jr,"'lilt "'"'' c,... ,,.fol, hoi,,, 

4D..._~-'---.J.-~--1.-_.1.,_....J----1.~--.i....~--J---_:;tr~~~,r~1~c~J~J«~J~~--~~~-~~--1--~-~~~~-..1 



GEOLO(;IC ~ORE.Ho,.;e LPG .. . . . - .; . . 
·. -· 

.. . ~ . . 
,• . 

' ' I ,,. • ,,·: 

. . ·jap .,!:_ of -~-

Glaphlo ASTM LiUIDlaala UlhalallY DmrtpUan Remaika: Drllllnll Pralllllma,
"===~~~~~~...,,....,1__ -coce- -cac1a1- --aon..1¥PE.-madfflmtgraJ11-11za, •aitbv.calar,.camaiiv___ _ w..1-i 11!!!!_..• 

ij~ t---:--+-~R~.cav;;;.;..,.._~;;..+.;;;;;;.;;;.+~p~~--t,---~t,--~.+-~~+-..,..::.:;D.::;;;;;;;;;;;,i:.=ma~latwa~;;;:.=;;;..:pCl!alfty~~·~~;;;;;;:;;;;;;;;;~lfracllalna;;;;;;;;;;:;;:.~+----B-mnpl~n~C~Dlllldlld,~-W-e~a!h.w;.._-I 
_ 

Oesc,:,I:..,. , ...scJ,,,. ((CNtrd C.:,f(~ - Or:'1<r lJtl N t.o I

5~.J ,...,/ iJp 1.J': 5,,,.J,laM::t.-"' ,,..:,.tJ, "'.,,1.,..Mt ·,,f c..,,,. 
s ,,J( i.1LII t'"'"'fcJ, 1l; ,H/1 "'''cr.mlAr, hwJ,sil~

0,0 
m:Jillt o,4 ': S.,,J., ,A..lc, , "'>', "'.,,1,,#.lclt ,S~r.lt/,,,., 

si"lt f:rM 'b,..,J<,11 dH1ot:&1,1&J CJ•' lf•rt 
0.. 11~~ 1.1t·~·sk.1.., rJ.,1c. 1,~1 ..f '" tA11J,,,..,

L..,. C..rc ~hl,i1,1.,J, f>.,·,.1, ,,JJ,J tMJ 141- "'l lJp1l,,:H 
oc<&r:11111.l o,.J,lw,( .s,..1c, ~, J. c.'u...r.11_ f.; 

k, 
..,.J 

1-J.,Jc I; f ,J,.. S'rJ' f., .1-_,f,,.I ~p.//i (/£ '} 

IArtJ Ji1pl~ttMt11l J,;11 £ii QIIJ II., 

C.11, rt.C.J\lt,._J. F.,r (;)ft J.e. 1cr,p J...Al 
bt_/.,e,, Sl},1 

~Ct ,,_, J.,,:c. ,.,, f.,, 
Fwt;.,....,. Ol'l ,.it·,J is l,cc.lcJ 

"'15~Jr>' l11oltrG-l/f .f,,),.. fe.JG,..w-OJ • 

N~·h 2: 111 i111flMCI( ,,.J/u,,c (.tlU 

fJf'f ht11J occurnJ o.11J wlt,r.c 

'' l.,r.f ,.,,,." dJtr 11~.f A....,( ilr 

Dwll f;r./,.;, if i r M/p,,u: AA fr, 

cit l,,,,.iAt wJuN J~~ C.>r< t~u 
lccwuJ 1,.1;/l.;11 re,rc..J..·""o. 

C.,rt 1t:v.11. 



.. 
•. GEOLO~IC ~OREHO)..°E L9G . 

·. . · .: .. . . . . . . l . I" 
Borehole (Loaa.Uon) ID: _L........l ttt.w - i 7_j___ .. L..................___ 

~ 

.·.: .P•-°'~· I • • "• • 

l!a1u11,~c- · ~- ·. :•.: · · 
Drl!Jlt.a~.,j. (Vl~,-l ffl,•~l,:...:k:.." :° ; " •. . • 

Geo1ca1.i -~L..>s1-~;1=.-.1;f rr:·.'i~·.. .DriJlkla·c:oinpe,,, n..•••:.· ., 
Grcln!Sll'famei.vaaon•• --.:..: ·.. Dalin -

'' ·n·.:11, ~- t',.. 

--

to 

1,.Lf 

18 

- I001.--
-- '/)" ,.. -

o.u C./..1-c,-
~:H 

Pl>" 
loc,f.. 

bs'.11.t.r'): 8,.11,1,1 I,.. J~ ...:lt 111...,f, i11(lu1;.,,,.,. 
11\-'ifi, ,...tJ.j..,.M tf;ff, SOollJl~JA( i,,.,...,,.fr 
;l\trt<1fi11"1 d~wAw•rJ 

t'l, l-===t-:--:--t--t--l--t--1--l-~-t-;('."'-.T1:-:-:-l"""".::'"""-~---:---:-___:l~--;,......,...-----1., 
u..u-13'):. T0ui 1o1:l4 "'"11 1, ;,.,1..,.-.,111, - T"e ...F 8,Jhc.k Qt 

(sc} 
u.o S:U>' 

01.. 

- ff,. 
-- 801.,-
---
- ').'J..57,--

o.o 
0,1),,,. 
o.o 

l'f"' 

{),O 

ff"' 

SIMJ 
(5111) 

L.a,1-C~,c 
siaiiJ,.J..,,.,, 
L, s-1-C~n 

t-- S'.. J,h~,/ 
L., f CJ,,

t---t----+---+---+---1-~ 
-
-
---
---

sl,1Ul:1 ,..~,,,, IM .. ,H>' /.i.,,, ""'"'"~"', -·1u . 
r..&...,...,..r fr,.11J,l;A~ .r,..'t"'"ls li,.pl~ ,··) -1::1r j 1 ··11,w,A,, ..., 

{Ill'- If.Cf'}: 7.,. /b,.hJA, wull.,,J, f,11, ,,.;,ml, - O,:Uc, 1.,,1 u,s'.f tJf(. 

P""''t c•"""'*", ,,.., kM, ifJ11 1 f~.-;.tJ - D,:11,, ,·11,f...Jl,J l,,..p,,.,,
~"c,,.,:..,i f~ If' 

-0,;lltr i~,f -o.g,'.,f 
t.Jfl, 

- W,:-h,:. bto.1;111 1 .,11, 

t>.f "''"' 
(ii,'.jo'}: BostJ 1111 ru~uv1J c.1r1: -D,:111, J,,~ -7.f'.f 
f 1:,~~lf lo.,, /., 1l;1Mlt 't'""1, f:,., ,,.,.,',uJ, CJfl, 

b,_, l-.t11 { !JMI J.r:11,ilj ir.Jo.nJJ, "1JJi,,clc~ 

1II.I J C,,...,,.11..l·:,1,11
1 

.J/.;11 ,J~,k I) r&)' 1;JI->' 

lt11f(/ fl tt>r batt uf -rec., 11c1tJ C.Jf( 

fu.,lt '. °lA Ill J/QAC(f W~<fl C.tlf( /.)fj 

~o,s occ.u11tJ 0.11 J r>1&v.c. '' lo>s} CJtf." 

dJtr ,.., 4- ho.11.c.. ilr 0""'11 f11~,,, il ,'r 

- ea) .,.,J.,... "'r ~.s,< 
""' 30' 

11~1 pi>1r; ~It. .f., cl.t/u,411;.1~ ~At,< ./1..c. 
C..Jf( [.,ft t)C(.V.,/( J t..1,·lMi1 o,. 

(tfptc.../;1.1c... Cil re. f'lA/1, 



GEOLO~IC BOREHOLE LOG 

Borehole (Location) ID: LL 1lhw- 0 i'q Page _L of _l_ 

D 

. Lf 

Il, 

Company/Pffl!et!-rEc-WtsJ... .. J4,",,~ Vflfl...r1. IFt1ttil·J1-~.'M. ~,~.,,.J..,,.ltr ~,.:l.v:.- p,.,MAM Location Type -
LocaUonD11C11pt1on f.,tNll.r {14.,,, .. .,,,, fl,.-.. tl...... -~.J·.1A PIOAI. P.,I~_. A·.,J 7,,.,._L ii (:llu,,H•r .l>l.io - . 
Eslebllahlng Company 

tlre,c n. ,.....,.Drilling Foreman 

Gedoa111S/l.,t .~L-~~IJ lCo,J11.,) Drlllng Company ,D.,.,.c,,,, K,,.JL.11 Or:/1:-. Lr:. 
Ground Mace EleYellan • - , . 

Dalwn -
s.mp11na Device /J,-ll: V,m. O,.;II V·I Oc>OIC /1,r ll~for., . ~·r.Borehole Dlemellr(lnches) Sm~••J L,I; Total Depth (Feel) 

Dawmme Drtlllng Slsled t~ IO
'' 

OatalT1me Toi.al Deplh Readlell 

Deplh 
,r..11 l'l "" tSempllng Graphic ASTM 

CODE 
UlhOloglc 

Codai 
Uthalogy Deacrtpllon 

SOIL TYPE. mod111n/gllll'n 1lze, ICll1lng. colar, ceml!III 
lilhiflcallon, mollWIII c:onen~ pom!ty, p1JTT11abllty/frlclu~ng 

Remarks: Drilling Prcb!emt, 
Eq,.ipmllll. Water levals, Time 
Strnpte1 Colfaclad, Wealhlt 

,. 
Rlcov 

Sampl1 
Deplh 

Blaw 
Counts PID 

-
--

o.o ,,,., 

,u~l~ : 8t>(t.h .,,,( i1 I.,aJtJ .., ID 
I 

/I~( u. of plv.1,~J o,1J o &011 J.i,ttJ 
bmi.) l, LL 1sb- D8'C/. Fo1/ 'fl" /.,tic 
J.c.1,...·,l;,)ltf ,,; ./-h1. /.,p i~'sei 

iA'" ,1.. 1.1,,'t. ,,,,c h,J"' ·/.,, I.JI' 
LL1s,.1Jt9. 

/ • 

- li>p is I cl,; lfcJ 
. v1:l~ 7 s-4 n .f,j. C,W 

O.ir ,.,f.,t l,,·f. 

65'h''- ~ 4,,,,,,,,0,., 
c>.,./1, slcc./ c:c,,si11~ 

virfc. lleJ ,I., 1.r' 

- EA,.,\#,.1,"J v~,.1' 
sl;,1i,1. Wl>'l.>;s-1..,.r 

c. .J. U,: l,,,,t n.,I 
v.i.:£/c fJ,. w~II 
iMlo.llr.l,·.,.P· 

--
-
-
-
-
-
--
-
-
-
-
-
-:. 

-
-

8~,~ D.o 
Pf" 

i J,lJ/1( 
... 

l ~,.,. c.,,& 

( jf!. 37'); 1~,,..Ldi~ 11Aif\LJ., sl:~M It 
C.on'i lo,11ocro f:C, pd11rly tt,-,,11 hel, t li1U li1 

..re.~ ihtrc.J, ,fce.Uuc.J ,.,.,,..,,,wlcJ ql)orlz. 
peUJc, lt 11,l1 lA,.,..,,A,,.,.~ ,.,,,,I Fpr.r 

i11 troc../"'n ncor /.Jp 1orM,t. hr.nJs 
;,,,r, or,11'1 cJ.)..,,1t1.,0,rJ 

- 8t7i11 to,ft J.r:lt.11, 
w.J~ ou'r ,,.J ?.5'' 

- V,:Ut, ,.,,J.-,1,q' 
of ·c.,u. 

- WoJrr t11 u.-11 J,,., J 
Gf "'2, '7. 1 

:. flo.UJ,.. df J..,I, .f371 

-
--
-
--

-
- N.Ji: 111 i111f1Mctr 1,Jlitrt C.Jrt. l-,(f-d CC1111cJ Ol•J J..#t "l,>r.J ICJrt 

1 
' fL>er Mf 

ho,,._ ilt ot.J11 ~lry
1 

i-/ if 11A p,,t:Alt, 
./.> dt~,,..,.,,, 1,1~1,c. 4lc C.)r(. l.>(( u CC1A1rcJ 

i.-1;lli11 c. rup rt-I; v1. c.lrt fiA11. 
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' ' GEOL0(31C ~OREHO._-E LPG ·. .. · . : . . ·•• • . I .·..- . j_. 

Borehole (Location) ID: ......L...L...;1~S.M·&....-___O-=i...q:;..........;.- • . · •. • PaQe c1_ . . 
t • ••• 

~act·"Ttl!~w,,.h.. i~.·...1- \f,~,i._..;_ /,:_..1,i . ..i.i.•J.. (;..._'__..~.l.; 'm .. . p..;J•.:.I Locall1H1'.l'VPa · • --:--:·' ! • 

LccaUon ca~· C~. __ ;_ £.:;;~: • . "-·. A .. • ,J.... Pl,.:, . '· · . . ·,J ·t:·'···'.L ,. C. ·.•J.:· -- · 11. .. . .· .. . 
~-····' ·- • Ao D••-J:,.;..· a• ~.:·.:.. II .>'- •er ~ 1a' . . - .,, . .. ... ..,.:..+-• .. . 

Geala~llt S-l._,.} .Jf~~;S;.lj".(r:•;1~-~ -Dllllla·~· ·o......·.° Q~ .LL._ 'l\'.:11,.:. .;~._ .EalllblllNng c:an,ietly .. 
or11,1n11F~ • m~..J. m.·.i:...-1•• ,.: : 

.. ' •, .. . 
~.. Gl'lllllll llurfaca l9evallan·' ~ ·· OIi~-- . 

S-,,llua a....r. n~:n •w.;;J.' !:.;. i. (fhJr:l : 11 '11: . . Bonhal;ll~•(lnchai) I,1 
~ ''(Stl«AfJt 1Jrow Dtlpth !Peal\ 1-r' .. 

DIIWl'kna Dttlllncr Starled ,tiltllt . ,2 LI. .... . . Dalal11me Total oiiplh ~rt 11..lt Ill·· 1L.IL/O.. 
DIPIII S1111Pllnll Graphic A8TM Ulholac,la Ulhalagy Dlll:rlplfon . . . Ramalb: Dr111na ""'119111S, 

- (f••tr- .. ,. BampJr -aloW'" ~-· - -CODI!- -coda-- - -- ·BQJlr"TYPl!rmacllllra/gndn.m, •Dlllncr, Clllor, cemariu___ --1:!Nlll!l!Jll,_'l{~-~11?_... 
Recav Depth Counbo PID nlhltlcal!on, 111111111n con19n1, OOIOIUY, pannallblllyll'taclUr1n; Sampla CDl!eclad, Wulhar 

lt.>ot.. 0 tJ 1-r,.A....:, {o-/.o'J•R., "'" wtl .. ... ,,,,,... 111••J,,..,. 
- (),0 !://.,. { 1.u ~ 1./,u'}: l.,'1ltl br>,,r~ w:~A 11l~a.,i<111d Uf""'1f' -1"; l,.lf,J -lt~r1,,r Olll'l11 

s.~ o•J rc,J ,·,.<1.. ,:1J111, ,I:If. ,.,.J,..,..,1 C,,-1"' ,1..,..,,...,-.,J, r,''co.1;11 · +~ 'I~ · - 1001.. - 1.1, ,,f 's«J,.>etc ~, I./ 1ff"" U1t1 1vl,1o111..lir So,,Jrh11, f,.,,..,.1, ,iir,.o,,·., ,k.,,,.wuJ 

- l i.e ~ /I) I} Br.,tJ "" "" ,>' o. s-'fl,.,., tH'>'• .; o,;11,, /.,,+ ... r,s' df- S, viJ1IJAt) 
81Jwll, 

0 

Wto.fAc1cJ, .f,·11, 1'"';"<~ r,yJc,11.~d>'o.o C.>/l.-
ij' '~ L., ,ti C.m. -B,,.,, .... ,;.,, wr.l,, ./,,

ff"' ~di tttv1,AeJ, fll,.., ;,.,11 1/,,..,ii:111 ,-11 - .fro.,.fiµ,r dtill 11-+ '"'.' 

-
(It> I - ,.i>,} : Tu? 1/.1 ': 70,,, .f.°""i'"'iii( J, • Or:lltr /.,,/ ... L/.H'uf 

- 511,J ,J.,,.,./ wt#./At1aJ, A.·,,'-J +re.d,mJ, ;,.,,. 1li:.i,.tJ, ,.,,, 
- (),I) 

/l'lc.~r,',t ~Jc,o.l,lt i.tdl it111 «11-h.J- 5t.S>~ L., f c.,,,ffM g.,11,,,., t.u~· Oo,k £,....,11, 1,.-,i1t wt../,,,,~- fr..c./..,.c,J, lr.>,t s~o.;,uJ, "''' ~ llccCJl/lf- I - IJcrt '"''' i"ko""JJ CJ. ....,./i. pc.Uk, ('" ''8'1 
- ( , '}• ' '· -0,:IZ.r f.,,J -'),7f"'of- 0.1> s~, 1I.J11,/ '" - j5' • 1Jf1 , IS • TM, ,..c,lj,.,... '1'"; l't4'1 

- L(n.. Pf,.. L,, J. c.,,, 1 t,·,Ul1 ..,....~l..v,J, o,<co1:.,,.,. 1;,.," ,./.,.,111, ·Cc)ft 

v«rt re.rt. .,.J 1"'"" {'-1/a''] 'i"'"rlz f ,UJ<,, 

- 1iJ,., coll btJJi111 

- B11 IJ.,,.. I, I': 'T"'", C.J111 /., ..,.,,c..J.:c ~.,,llt P""' 
c,,.u11lc;.J-io1J1, ,...,Jj..,,.. 1, ..;"'J, 'l..~-la. p,Ulcr -{Jt)/1,J"' .,f ti - C•l/1") i11trt•t:11~ i11 f,.tit ..'"'i, i,~...,J,.,, o.l ,.r'- /IJJ.,./,1 (<II,"} f}i,..,,J.~..,I 

'- t,li>+L: ti i/lf lG(otll ""A'" CJ,, lJsJ he..s 
- l)C.Ct.1(11.J °"'J whcr£ '' /.,,f '""" olou- "A hAllt ils ""'" ,,,~,~ if ir ""+-

P"H,'4lt •h J,_J,,..,.;,.,. W~en lie - Ci>fr. 1.,,r OC.(IAl/d w,·U,;.- " - rurec.l:'llt (,)f( r..-11. 

. ! 
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(.,.;:, . ~Cardno' 
rec~ 

TEC-Weston Joint Venture Well Construction Details 
Fl.ELD REPRESENTATIVE: Sh.Jr. Hc.M+:tlJ (C,.,J11..) TYPE OF FlLTER PACK: 'faeel ti5 S0,11J 
DRILLING CONTRACTOR: Dv/\Cc.11 6,,Uvi Df: IL., GRADATION: _.....,t'--"1=-x.....,i=o"---------

AMT. OF FILTER PACK USED: 4 - r., ib bc.;;r 

DRILLING TECHNIQUE: 5.:>11:c./C11 11,,,./.' ,;,11,J W,·n/:£:< TYPE OF BENTONTTE: ~i.(' ti: Of' 
,!IA AMT. OF BENTONITE U-S-ED~ :~~,-,...._=-f-c:>_ i_b_. -h-a-~(-.F-;,-l cr r~-.iAUGER SIZE AND TYPE: 

(SkC,,..., . C'./.1./) 1- 1.f b..11 l'>-..lcr f•}f 
BOREHOLE IDENTIFICATION: 8kG-· SCvN i TYPE OF CEMENT: N/8 lLktd bt,J,,,.:h ,o,.-1_ 

J " l }BOREHOLE DIAMETER: 19 w:J!:_, ft ( tr,uJ 1...i11t ,AMT. OF CEMENT USED: /JIAUttJ lx.r/JA:·/:t, ~,µ~ 

WELL IDENTIFICATION: 8kG· SCJJ\J .1 (&kG"'...,.01.'l/GROUT MATERIAL USED: Be.r:oJ Cl,,.:J,..-C01,,..f iv~, 

WELL CONSTRUCTION START DATE: '6/1t/l{ l·h;A f.,l,·J, /11$ ''8t.J,/l;lt CA.p r
11 

WELL CONSTRUCTION COMPLETE DATE: 'j/,.t,/16 DIMENSIONS OF SECURITY CASING: 81 
,... t ,, 

SCREEN MATERIAL: 1-11 Sc.~~d.. lt fo P\IC {o .oit/'$U} 
SCREEN DIAMETER: i ~ tr I ,<i 4" 1D; 2. ~g" 00 TYPE OF WELL CAP: fu f'J.,rq_w Wc.JI P/...7 
STRATUM-SCREENED INTERVAL (FT): ( 0 

1 

·,ru11 ~__ ·u~=Jt.J~ TYPE OF END CAP: Pllc._~ rte.=~______ 
CASING MATERIAL: COMMENTS: 

CASING DIAMETER: 

SPECIAL CONDITIONS 
...,.__ SECURITY CASING (describe and draw) 

--CASING LENGTH ABOVE GROUND SURFACE -'J. •7f
1 

DIMENSION OF CONCRETE PAD 2' x. 3' .,. () .5' 

LEGEND 

[:i:~-JGROUT f\J;;·ft: Llit.JO,dc. G,,~t fn,.. l1f.°t 1 · l:f 1 

• BENTONITE SEAL 
\JHJ %'' l,<,1'f,/\ :ft c.'J. ,/ f .f1>>1 1.5 '- ,'.j.,, f,f vH 

i 1.Hlt,..,. J, 
~.• ', 

4,: q,;. "35' 1 

~ FILTER PACK 

NOTTO SCALE 

l~rq::...1.-

:r 
, '.' 

~-"-'.....__......._....__GROUND SURFACE REFERENCE POINT 

S'-lc.,•,.ltH S-l,<I c, ,,./,.. 1:~vf o.t.' 

-1---DEPTH TO TOP OF BENTONITE SEAL --'-

j L/c ' @ 

END CAP 

~.........-r--4----DEPTH TO TOP OF BASE OF WELL 

-._BOREHOLE DEPTH (ti./ ' 

. 

1_,_1..:..f.'--q'-'--

I ft.'J
1 

LNSTALLED BY: ol>ft(QI~ 6./p·llw, INSTALLATION OBSERVED BY: Sftyt. Ho.e,sf; ,.IJ Cco.,JM) 
DIsCR E pAN CI ES: -' Fl >="''----'--,e_...,_ ~ = = c '-'--' = "-=. , $ _/1.4 "}· sc,o.::..,'-j' Go ..k&)C....•......c..,c...c l. 4 · .L..L.:..C.:.+-'"U<Llo.L:....;.;;.:_ "'--"e.L..1.1<.........,,·C..:.,l ='/1

0 

_...,(. (.'-!.t'-f',__..,,_(3 -'---'...:.._;: ~11 c; ""c=,: 

,·,.l"v,I t,~,.. I5'q .1'- iLlo ' ,,.. :xtJ u1:~A f1io11J flu.I c.;,../J 11,.,J 61.~.Jf M c.J.·,>A 

H.,. ,~iJ fo,... but.~ ~I~ . 

http:c..,c...cl
http:kG"'...,.01
http:Dv/\Cc.11


·rfC ~.<..-..~=1 
TEC-Weston Joint Venture Well Construction Details 

FIELD REPRESENTATIVE: Sftvt Hc./lf.f.·c..lJ (C&>.((J,tl}) 

DRILLING CONTRACTOR: O~II C.M B,~J~u( IJd/,·~j 

DRILLING TECHNIQUE: St)11 :c 
AUGER SIZE AND TYPE: ,J/A 

lSkG...... c:1.1 
BOREHOLE IDENTIFICATION: 8I< G• I-IS S:1 
BOREHOLE DIAMETEI~: C7l5"w.-/i.,io fettwtJ ,i,J•,11&./ 
wELL 1DENT1F1cAT10N: Bk<;.Hss1 (B1:.c;,..N . o-i1.} 

WELL CONSTRUCTION START DATE: ff/17/lt 
WELL CONSTRUCTION COMPLETE DATE: 'i/14/Jt 

SCREEN MATERIAL: 1." )~hJ... l, L/t> Plfc (u.ow''il.,J} 
11 

SCREEN DIAMETER: 1. .t) 7 IO I 1. .·1r tJ. /), 
1 

STRATUM-SCREENED INTERVAL (FT): --'-' ....;Sic""':..ct.' 0;._ ;_,;cr <•11,___ 

CASING MATERIAL: 

CASING DIAMETER: 1,1>7" 1.P. / 1.1t ~ tJ.P. 

TYPE OF FILTER PACK: C'l..b,.J 1l J JMJ 
GRADATION: ____1_1-_"~l_O_____ _ _ 

AMT.OF FILTER PACK USED: 7 , f · f'o JI,, b c. jf 

TYPE OF BENTONITE: _ 3~~ ~'-· _C"-_ .,,.p~s_ _____ 

AMT. OF BENTON ITE USED: I l ~ fl) Jl, , bei~ s: 

TYPE OF CEMENT: -~~~ /.~~~------

AMT. OF CEMENT USED: __.'IIJ IA= .________ 

GROUT MATERIAL USED: 1/a '' Bt,JJ... :+t a.or 
l 

DIMENSIONS OF SECURITY CASING: ~ 
1 

x.. l" 

TYPE OF w ELL CAP: _ 1''1..Jr+ --''--=- 1./.:......... L:;_;,...____..:...- .._-'-t"". W=----.:c l f--"
TYPE OF END CAP: P\IC 1/.,u..4',J 

COMMENTS: 

SPECIAL CONDITIONS 
1-<!l-- SECURITY CASING(describe and draw) 

(~'tq::...~- -CASING LENGTH ABOVE GROUND SURFACE - 1.7f ' 

END CAP 

BOREHOLE DEPTH 

1 
t> , ? 

1 
DIMENSION OF CONCRETE PAD ~ " '3 ,"-

~.....,._....._.........__...._GROUND SURFACE REFERENCE POINT 

~Lk Ur<J 1/f'' ~ut ,dt t..h :rs i11 f;t.u ~f 
'1 ' .):., ~ 'l...,,,', 

·· Hc.:11 "H ff"/ C:t 11 Ir" I; i.,r ci J /q ' 

1-i.'i ' 

~7., ' 

LEGEND 

l.·::JGROUT 

• BENTONITE SEAL 

~ FILTER PACK 

NOT TO SCALE 

INSTALLED BY: Ow.c,,, 81~~.,, o...:11:.,) 
DISCREPANCIES: 

http:Sic""':..ct


__ 

,.r,-~1
TEC·Weston Joint Venture Well Construction Details 

FIELD REPRESENTATIVE: Sl:c~t Sfa.Mf;'-{J CC'c..rJM) 
DRILLING CONTRACTOR: Ov.f\(."1 Rr.fk•rC Dr:ll.·11 

DRILLING TECHNIQUE: ____.. '-'-"'".:. -----S:L.CD/\ ; =-

AUGER SIZE AND TYPE: ,-1/A w;,.,"'.,., .,n.1/ 
BOREHOLE IDENTIFICATION: ~ S~/(_(;_._1-l_)S~J..___ 
BOREHOLE DIAMETER: (.,'li\,1:IJ.:. 5,r,,.,tJ 1,.ltN•I 

WELL IDENTIFICATION: BkC·HfS:2 (BkC,...i-DH} 

WELL CONSTRUCTION ST ART DATE: 'Jlt<JIJt, 
WELL CONSTRUCTION COMPLETE DATE: 'j/,.J,/11, 

SCREEN MATERIAL: f' 5e'1LJ.,.lt '-lo pvc.. {o ,cJi"SU) 
scREEN DIA METER: t.n"1.D. I1.15 ,.o.o. 

STRATUM-SCREENED INTERVA L (FT): _ _ f O_ ' ~_rr_u~,, -

CASING MATERIAL: r S'J...J.. lt ~o PllC. 

CASING DIAMETER: 1.07'' 1,[),/ '). . JS " 0,0, 

TYPE OF FILTER PACK: Gl.,bc,/ *''i 5a11J 
GRADATION : l1- "'J.O 

AMT.OFFILTERPACK USED : f.,-,'o lb. bn'ir 
11. ,, 

TYPE OF BENTONITE: _,8 C_, r'--_l.;""p...__ ______ 

AMT. OF BENTONITE USED: I lj - )/.J /£, 6tt1f 

TYPE OF CEMENT: 

AMT. OF CEMENT USED: "1/A 

GROUT MATERIAL USED: 

(j I ),. I , , 
DIMENSIONS OF SECURITY CASING: _ o__c.,___ 

TYPE OF WELL CAP: '2 ,, /Jup;.c,· it,lc.}/ pf.,,.f 
TYPE OF END CAP: PVC. T!rt,.J(d 

COMMENTS: 

SPECIAL CONDITIONS ...,.__ SECURITY CASING 

.,., 

:; , 

__.............___ 

-t---DEPTH TO TOP OF BENTONITE SEAL 

END CAP 

~-r.':i--41-- - DEPTH TO TOP OF BASE OF WELL 

--~---'----"-4

1 

(describe and draw} 

1,:d~..---,CASING LENGTH ABOVE GROUND SURFACE ... i.7f~ 
DIMENSION OF CONCRETE PAD -J'-... 3 ' i- l>. f 

1 

GROUND SURFACE REFERENCE POINT 

LEGEND 
?~.\ {'J ..k- iJ<~J%" b~,J,,. ;~t ,J.;r, 11 l;ev ot 
r:\·j l\~·JGROUT 
'. ~:..:,:: 

• BENTONITE SEAL :· .: 
,.:·: 

~ FILTER PACK 

NOT TO SCALE ,:-· · 

_ L/____ 

10.5
1 

·33. 5 
) 

_ 4~3~·~5_
--..-___BOREHOLEDEPTH _'-~-~ 

INSTALLED BY: o......,"~Gof4.,, O,:ll:~, INSTALLATION OBSERVED BY: $tuL 5fi;,M~; tlJ Cc.wJ.v) 
DISCREPANCIES: 

http:5e'1LJ.,.lt


TEC-Weston Joint Venture 

FIELD REPRESENTATIVE: S"tw. St.,.,.,f:,lJ (Co.r,IA->} 

DRILLING CONTRACTOR: (}.,.,.c," 60 f/w; 0r:l1 ;.j 

DRILLING TECHNIQUE: 5~>e-:-./C.J11,1t,.fiwf W>,<"l•,., C.m 
AUGER SIZE AND TYPE: IJi 1/1 

(&y.C,...., . O'l.5/ 
BOREHOLE IDENTIFICATION: Bk.C-SCiJN1. 

BOREHOLE DIAMETER: t°
7

1 'w:./l:. tccw,<J Vn« 

WELL IDENTIFICATION: 6kC- rc.JN'1. (6kC,..... .oH1 

WELL CONSTRUCTION START DATE: q /7/jt 

WELL CONSTRUCTION COMPLETE DATE: q/'t /,{; 
SCREEN MATERIAL: 'J." f ,A.J.. lc. ft> f lJC. ( f/JI (J,l) lr,/~ 

SCREEN DIAMETER: i,C,,(' IO ' 'J .1t'' 0 , 0. 
' 

STRATUM-SCREENED INTERVAL (FT): /l) 
1 

f cru, 

CASING MATERIAL: 

CAS ING DIAMET ER: 1.94 
4 

'i,P. · ~- 38" o IJ. 

Well Construction Details 
TYPE OF FILTER PACK: (;l.>b.. / " ' Sev,J 
GRADATION: /?- " 10 

AMT. OF FILTER PACK USED: ] . ,- - f<> /~. bcfr 

TYPE OF BENTONTTE: _
34 ''~h.....~ _ _ _~~- c.~,i!Jr _ _ _ 

r , ( F: I l•r Pc.~lc}
AMT. OF BENTONITE USED : J. · f1.> /l, . hr,,;r s·,c:.4 

TYPE OF CEMENT: fll lll { v,.J hr,,./J,.:-ft ~,,,,,.1) 
AMT. OF CEMENT USED: tJ/A ( Y£cJ /n,i,,, :Jc ,l'J..,I) 
GROUT MATERIAL USED: B~v,:,J. tl...:k-C-1J.,.f "ll>iJ 

t'l.'.,As~~·J, /U1" 8etl.11t:I, CA.tr 

DIMENSIONS OF SECURITY CASING: ~ 'j_ ''Jl_t,_ " __ 

1II ' ·r tt l 
TYPE OF WELL CAP: -----'-~ ~ ~ 'j'!'''· _ W c...._/t~ f '"'j - '"i/+'"""- _ ~'-"

TYPE OF END CAP: Pile TJvu.J<I 

COMMENTS: 

...,.__ SECURITY CASING 
SPECIAL CONDITIONS 
(describe and draw) 

l~'tZf..•--CASING LENGTH ABOVE GROUND SURFACE ,..'). • 7 5' 
1 

LEGEND 

[:::.;I GROUT 

• BENTONITE SEAL 

~ FILTER PACK 

NOTTO SCALE 

,, 

:.:: 

DIMENSION OF CONCRETE PAD ) ;x 3 ,.)(. D. f ' 
~_.__._._......_~GROUND SURFACE REFERENCE POINT 

Usd it, " t,:A~,.:J, c.t.} $ fn-.. ti' '- f '~., Lr "ff 
f t.~f""'"'f. 

·\ S~c.;Jw H,,I G~Jr.. l,·w , ,,,J: 7. 4f ?. 1J8; itr;-i'/..5'; 
'11:· t/f' 

......1---DEPTH TO TOP OF BENTONITE SEAL 2 fq 
1 

END CAP 
~~":F-...--DEPTH TO TOP OF BASE OF WELL 'J. 7 7 

1 

1-?2 .? 
1 

INSTALLED BY: v t>/\c.. ,. Sr ..1/wr JJ,-:/J,·11 INSTALLATION OBSERVED BY: Shu f/oy,1~· .. lc! (Cc.rJM} 
DISCREPANCIES: B,Jr<h~{< b..,. ,J:f;JlcJ w, ·JL 14'' h-rl.Jt1.'it c.~.;,1 .fo,, '/.H.f'- J. 78' 

i 



c.t)g,-~1
TEC-Weston Joint Venture Well Construction Details 

FIELD REPRESENTATIVE: S+Nt SJ00Ji<.ld (Co.r,l..;) 

DRILLING CONTRACTOR: 0..... 11c.:.11 8e,,1:L.r, Or:lt:,; 

DRILLING TECHNIQUE: S4)1\;'- fG/, .,,11.J:,1,-I W:c~ liat C1,;,f 

'5 W:Jl, •,. fm,,-.J 1,. Jto sl 

AUGER SIZE AND TYPE: tJl/4
(~-,.;e, ,..,, . 017) 

BOREHOLE IDENTIFICATION: fWG'- 5'Cc:J1J3 
1111 ,, 

BOREHOLE DlAMETER: 1$ 

TYPE OF FILTER PACK: (.,' {., i,g / ~f fa,, J 
GRADATION: 11. ~ io 

AMT. OF FILTER PACK USED: 7- Su ib. i,"·"i< 

1/, " h
TYPE OF BENTONITE: -~5~ c.-· _,..,..·.•'~'-----

AMT. OF BENTONITE USED: 5"- 5·0 /i,. bei,s 
TYPE OF CEMENT: _____,_tJ...../i~i______ 
AMT. OF CEMENT USED: -=N~iA~------

WELL IDENTIFICATION: fW G- S'Ci.)NJ (fi,JG,....,JJl7&RoUT MATERIAL USED: 8a,;u,I &~ :k -G,,~~ ·iot. 
C, !u/J I

WELL CONSTRUCTION START DATE: _ __.--,..&l{l._-.::....o_:....;....;;;__c. 

WELL CONSTRUCTION COMPLETE DATE: q /,~{II, 

SCREEN MATERIAL: 1.'' }c,tJ.. /t S'a fiJC ( 4.l> t''f/J I) 

SCREEN DIAMETER: l .'t'-l "J,/). / ,j. . ]j'' IJ. /) , 

STRATUM-SCREENED INTERVAL (FT): lU 
1 

5,rn., 

CASING MATERIAL: 

CASING DIAMETER: i.~L('1.0, /~.]f'' 0.0. 

U;il S,i;J, / 3//' 8r.,L:.f-t tk ,.ps 

DIMENSIONS OF SECURITY CASING:_'('-· -' ;,:._fs_ '_' _ 

TYPE OF WELL CAP: __"/._'_' _7._.,,.-+'i~"'''"'-'-"'--'W'--'<_ll__,_P"""'/"'""lj,__ 

TYPE OF END CAP: Pvf:. t/.rr. .,J.J 
COMMENTS: 

SPECIAL CONDITIONS 
(describe and draw) ~-- SECURITY CASING 

l~t?f..----CAS ING LENGTH ABOVE GROUND SURFACE "' J, 7 f 
I 

DIMENSION OF CONCRETE PAD 1 ',. 3 '>< 0 'l
1 

LEGEND 

[k-;! GROUT 

• BENTONITE SEAL 

~ FILTER PACK 

NOTTO SCALE 

•.: : 

\ ' 
••; 

, , ,, , 
·. 
:: , 

h--.t-"--'.........>,...>...;....._GROUND SURFACE REFERENCE POINT 

.-:;: ~ 

:·, flS~k u"J o....:k G,,,J frJ,.. 111.1. ._11 ' 

UH,I 1/,/ '(,\L,:lt ch.j1 t,.,.. 21 '~ s<-1~ L, Jf 
( 14 bc.",J) StH/<1-<,.,.-I-, 

: ·,=: - S./Do.;,. krr flu/ t(.1 l,cli-r.,r, GI f Ito I ~t) l L/ I)#
I I 

': :,1-11---DEPTH TO TOP OF BENTONITE SEAL - -'-i _,_f .a...'3"--, 'J.'----
1 

_ 

f1.'l .4 ' 

'53. , ' 

~.,,,r.':'l=-,.._--DEPTH Tb TOP OF BASE OF WELL --"j_4_3_._if_'_ 
I Uc; I 

, , BOREHOLE DEPTH _, a 
l'i'l- lJ.lS' J.,./,'~ ) (, ,, C.t,A~ 'J,111 411} 

INSTALLATION OBSERVED BY: S+Q11< Sf(.\/lff.·1.IJ (cQ,J/4.,J 

DISCREPANCIES: 

http:11c.:.11
http:SJ00Ji<.ld


TEC-Weston Joint Venture Well Construction Details 
FIELD REPRESENTATIVE: )~,.,.._ Sfw'\.fb',IJ ( Gi.rJ,,.) TYPEOFffLTERPACK: GLk,I "f SQ.(IJ 
D RILLING CONTRACTOR: ---'-D='""=c<1=.~'---=6"-', .-'-f"--'u'-"r_ l>_r'-;l.,...l;""l,"}1--- GRADATION: ----'-~...:....;::.11. IC to_______ 

AMT.OFFILTERPACKUSED: f.1-~u II, bc.;S 
1

DRILLING TECHNIQUE: TYPE OF BENTONlTE: _ 13 ''_c_h ;,1&-._-----_._ ""--',Q>· 

AUGER SIZE AND TYPE: AMT. OF BENTONITE USED: 7' ljl) f4.bci "I f 
1 lFWG,..., .,'P-1) 

BOREHOLE IDENTIFICATION: fi,..1G-$S LC8 TYPE OF CEMENT: 

BOREHOLE DIAMETER: C~"w:IJ.;" fmqJ ;/\ lt1\fc. l AMT. OF CEMENT USED: 

WELL IDENTIFICATION : FwG·- H /cf (£wG... .., .Di1'c;RouT MATERIAL USED: 

WELL CONSTRUCTION START DATE: q/Jf(tt 
. ~ ,, 

WELL CONSTRUCTION COMPLETE DATE: q//G//G, DIMENSIONS OF SECURITY CASING: _ &'_ :,..·_G_ _ _ 

SCREEN MATERIAL: 2'' S~bd,. l, ':t.t> p,;c. (o_o t1>'', /,;f) 
SCREEN DIAMETER: 1,Di'' J...I) , h. n"o . '-'-.....uc."4'= "'- W' U ..,_ ( .. ~-.D TYPE OF WELL CAP: ----'i ··Lw1.. .r ..::;:=<. = P...;.::=4

STRATUM-SCREENED INTERVAL (FT): _ _ \ c> ' Sr-'--'= ,....._ TYPE OF END CAP: p,;c__ --'-'-.-, •·1 °Virtc.Jt) 

CAS ING MATERIAL: COMM ENTS: 

CASING DIAMETER: 1..07"1,0. / 1.18 " o.D 

....,.__ SECURITY CASING 
SPECIAL CONDITIONS 
(describe and draw) 

!~~-----CASING LENGTH ABOVE GROUND SURFACE .... i,1 f 

LEGEND 

LLl GROUT 

• BENTONITE SEAL 

~ FILTER PACK 

NOTTO SCALE 

DIMENSION OF CONCRETE PAD 'l i 1' " /), $ ,, 

Ste,;~ftH ~+tc.l ce11fr../; 1,,, c.~ 18' ' 

\) ftJ 1If bt.•""".'ft c.tp { ;,, k ,... ..-f 
4,~ ...f dv,ry1. 

J 

-1---DEPTH TO TOP OF BENTONITE SEAL _ f____ 

1.D.u ' 

1. '3 ,·7 

END CAP 
33.7 ' 

DISCREPANCIES: 

http:��1�Virtc.Jt


Well Construction DetailsTEC·Weston Joint Venture 

FIELD REPRESENTATIVE: Sitvt HMfhLIJ (c",J.... } TYPE oF FILTER PACK: G1.;1,,..r •, s""' 
DRILLING CONTRACTOR: Ov.11ce. .. 8,.A~u, Pr:lli.,7 GRADATION: li~ 10 

AMT. OF FILTER PACK USED: 7. 'J f - f iJ 14. h'· jt 

113/, I
DRILLING TECHNIQUE: TYPE OF BENTON1TE: .j C/t,'nt 

AUGER SIZE AND TYPE: AMT. OF BENTONITE USED: fl -' fu lJ, , hcu;r
lfwt,,..,,. ,n,1 

F_W ~· CLf NIABOREHOLE IDENTIFICATlON: ~ ~ G--'-SJ~l "--'-___ TYPE OF CEMENT: 

BOREHOLE DIAMETER: l 7's''.., :Jt•11 {<rwHJ ,akv,1 AMT. OF CEMENT USED: 

WELL IDENTIFICATION: FWG- SS/Cl./ (Fwc.....011) GROUT MATERlAL USED: 

WELL CONSTRUCTION START DATE: q/,., /,t, 
1 

WELL CONSTRUCTION COMPLETE DATE: c, /t 1 /1' DIMENSIONS OF SECURITY CASING: ___...tf.__,_1'.--=t _''_ _ 

SCREEN MATERlAL: f' S,k<l..lt Liu pvc. {o.1J1c'·su) 

SCREEN DIAMETER: ~,i) 1''1.0, / i .3.f" 0.D TYPE OF WELL CAP: _.,__Tu.....,r1.,_.'""""'" ~ <l._,_l_./?.....,,/="'+-. 1"_...... '--'W S-

STRATUM-SCREENED INTERVAL (FT): i () ' sC(<t,f TYPE OF END CAP: Pv £:. JAn~J-t.J 

CASING MATERIAL: COMMENTS: 

CASING DIAMETER: ~.D7 "1.D. /a.if '' <J O. 

SPECIAL CONDITIONS 
,....'---- SECURITY CASING(describe and draw) 

'-' -1---DEPTH TO TOP OF BENTONITE SEAL 

3;, 4 I 

END CAP 
~-:o;r-.....,..___DEPTH TO TOP OF BASE OF WELL 

..,...__BOREHOLE DEPTH L/ 'i •~ 

1 

l~.zif-----CASING LENGTH ABOVE GROUND SURFACE ,../J..'7) 
1 

DIMENSION OF CONCRETE PAD 3' X 3/" 0 , $ 

~__.,_......_......_~GROUND SURFACE REFERENCE POINT 

LEGEND 
S.fc.,,,(tH iJ(l,(:.?11fr,J:i.c/,~f fCI'~GROUT .:.iLli,J , .•.... 

~: ;: ' .·..• BENTONITE SEAL U,,J l/g'' £,.~t,d·t c.k.[H ;II l.-1 .. J 
, .~ FILTER PACK 
·; , ~::· r.,r., ,,.f (lw,i · 

NOTTO SCALE .;,· · 
:::: 

,., I 

_..,,:7,___ 

1 

__'-/_ /../_. _L/__ 

INSTALLED BY: D....I\C',11 6,.,/L<, D,:11.-.,, INSTALLATION OBSERVED BY: S4t11t ffo1tt't/c! fr'c.rJA~} 
DISCREPANCIES: 

I 



TEC·Weston Joint Venture Well Construction Details 
FIELD REPRESENTATIVE: ~ft.1t S'fo.,.&dJ (C,,J,..,} TYrEor r1LTERPAcK: ClJb,J ·, s~"'J 
DRILLING CONTRACTOR: (),..,,.,..,.,. 8,-.,//w: {),,:1/,it j GRADATION: P, )( J.O 

AMT.OFFILTERPACKUSED: !J - fc> i&, b Gjl 

3J: ,, ' . 
DRILLING TECHNIQUE: s,,,.:.. le~111Af;.HI w:,~t.•, C,.ii,j TYPE OF BENTONITE: ---'-i __c:._" -1' paJ.1_ _ ___ 

AUGER SIZE AND TYPE: tJ 14 AMT. OF BENTONITE USED: 1- fa iJ, . h<-',I 
lh,uC ,...,.,. u15J 

BOREHOLEIDENTlFICATTON: fWG- 5(,J,J I.( TYPE OF CEMENT: --~N_/,~19 _ ______ 
/~ " I I

BOREHOLE DIAMETER: 11 I W. /1.;. fcru ~,J .lA t<n 1 .. I AMT. OF CEMENT USED: _ N llq __..._...._,_______ 

WELL IDENTIFICATION: FW G· SC.)11/ "l ( f&,JG,....,. i.llS,}}ROUT MATERIAL USED: 80.u,:J tl ...·h· G,,_l ic, 1., 

WELL CONSTRUCTION START DATE: 'l /'J." /11., H;,Ji f»i:Jr / 3/t'' e~,.J~,dt (l...'ff 
WELL CONSTRUCTION COMPLETE DATE: '1 /?. 7/ 16 DIMENSIONS OF SECURITY CASING: 8' 1 

;,c /, ,, 

scREENMATERIAL: ·J."Sc.h<J.,.I< fG Pvc lo.01 '·s1..d 
SCREEN DIAMETER: 1.94 .. 1. p, h,3'{' 0.0. i ·' ~L~ec<y ..'~ _ _ __j,_TYPE OF WELL CAP: -~~- ~.....~ ,. _wd l~PL · _ 
STRATUM-SCREENED INTERVAL (FT): - ~l_o_' ~f,_r.~·t,1~- TYPE OF END CAP: P\J C. T~ri €JrJ 

CASING MATERIAL: COMMENTS: 

CASING DI AMETER: f.q'f ··1..0. '7..33~ l).D. 

SPECIAL CONDITIONS 
(describe and draw) 

·' !~~·--CASING LENGTH ABOVE GROUND SURFACE ,.1.:7, 
1

1 1 

DIMENSION OF CONCRETE PAD " 1 ~ 0 , S
1 

_.._..............__GROUND SURFACE REFERENCE POINT 

v~F 

LEGEND 

[:/;I GROUT 

• BENTONITE SEAL 

~ FI LTER PACK 

NOTTO SCALE 

IN STALLED BY: 

_ 
::·_:; 

/:; N,)l,: lJitJ Q.,.jk Gr...J fo,., ri 1.,: ~, 
UicJ 1/i'' ~t,,/.-:+t c.'-:p, f,.,,.. 'l· f '.Jv J,f 

( I I, e. ,) <,u,l,.'-'I. 

;·\: 

... 

---1----DEPTH TO TOP OF BENTONITE SEAL f i 7. 4 ' 

t33 , l 
I 

I3t. 2 I 

END CAP 

DISCREPANCI ES: 

http:111Af;.HI


(..,', Cardno' ~ 
T/!C 

TEC-Weston Joint Venture Well Construction Details 
FIELD REPRESENTATlVE: }h., Ha1Hf:1.J.I ((,i,,J11>} TYPE OF FILTER PACK:--""'--''/,....,"""&""c."'-{_· "'---'f'---"S'""""'="-=-J__ 

DRILLING CONTRACTOR: D11,.,~,, B,,,Jlu:r Oc:Jl,·.1'1 GRADATION : l&• ').I) 

AMT. OF FILTER PACK USED: _ (,_ . ~f_.:>_/_I,_. -"=",-·r_ 

1/., '' I •
DRILLING TECHNIQUE: Suo;c. TYPE OF BENTONlTE: 1 C..11,.os 

AUGER SIZE AND TYPE: ,J JA AMT. OF BENTONITE USED: 0 - f~ /J,, &.:.;r
l~wc ...,,,. o,.i>J 

BOREHOLE IDENTIFICATION: ft,JG · H /( 3 TYPE OF CEMENT: N /,q 
/ 1{. ,, J 

BOREHOLE DIAMETER: \I t w:~k:, °SWM<t i11tc, r~/ AMT. OF CEMENT USED: 

WELL IDENTIFICATION: Ew '. sf/C 1 (fwc .....,. 0'-l))GROUT MATERIAL USED: !! lH,, M; tcJ/~ '' (J J I 

WELL CONSTRUCTION START DATE: q/?.,/,G 
WELL CONSTRUCTION COMPLETE DATE: q /t] / i b DIMENS IONS OF SECURITY CASING: -~t-'~-·~'~'-' _ 

SCREEN MATERIAL: 1" s·c.~,J .,f< "tiJ fUt (u.o I,{' f /..,/) 

SCREEN DIAMETER: 2 TYPE OF WELL CAP: -~_I.~v"-"1 ..-u~ ~~~ f)/.,. S.lJ 7 ' ZQ / '}..1f" {)/) Z11 

~ £~,... W' IJ ~~--
STRATUM-SCREENED INTERVAL (FT): li,)' S:crn1 TYPE OF END CAP: Pill 1/.,u.JtJ 

CASING MATERIAL: COMMENTS: 

CASING DIAMETER: 'J..D7" l ,D. /1. U "o. o. 

SPECIAL CONDITIONS 
(describe and draw) ~-- SECURITY CASING 

l~'"f"'-•--CASING LENGTH ABOVE GROUND SURFACE "'I). . ]f' 

LEGEND 

LO GROUT 

• BENTONITE SEAL 

~ FILTER PACK 

NOTTO SCALE 

•,·

:~.~ 
., , . . 
!": 

••;·.· 
·.\' 

DIMENSION OF CONCRETE PAD -~ ' ,;. 1 ' ;,t I). ) , 

~_._.............._.___GROUND SURFACE REFERENCE POINT 

·::·· 
::·i· 

N:,k l.A ,~J 3lf· i~/IJJ,.:{t c.l.,r 1 ,'" ,..,.. .J 
1,~ "'l d 1/>ffy' • 

·· S~c.;~ltH ft°!ll cv,tr..L.,.- d 1'3 
1 

C: I 
........1----DEPTH TO TOP OF BENTONITE SEAL _......,-:J ___ 

END CAP 
~-r.rr-.-..--DEPTH TO TOP OF BASE OF WELL __4_4_."7.,__ 

1 

_ 

._..,___BOREHOLE DEPTH I.I), 7 ' 

INSTALLED BY: 0...11, .. . 61.A:~,,., D,:U.·,, , INSTALLATION OBSERVED BY; StM Sf.,M.f:<./cl {(~,rJMj 
DISCREPANCIES: 



__ 

,..r,~r'dno' ~ 
TEC·Weston Joint Venture Well Construction Details 

FIELD REPRESENTATIVE: Sfei;e S-t(.1. /\f,h.le,l (CcirJ,,J TYPEOFFILTERPACK: C[,Jb.d 0·5' So. ,.J 
DRILLING CONTRACTOR: D....,HM Br.,H..,r; O,-:/l'..1 GRADATION: I?.>' ').t; 

AMT. OF FILTER PACK USED: l/.if · fo ib. bc.'i r 

·..:. 1t( ci.-,,,DRILLINGTEcHNIQuE: S 011 . ·TYPEOFBENToNITE: _ __x..___::c.:.....:,,,:..:..------

AUGER SIZE AND TYPE: t,J I/J AMT. OF BENTONITE USED: 3~ f,> fi, ha, r 

BOREHOLE IDENTIFICATION: NIA"""" - / ')J) TYPE OF CEMENT: 

BOREHOLE DIAMETER: t 7/a''i.J:Jl:. ( cft U1.td 2..>M AMT. OF CEMENT USED: 

WELL IDENTIFICATION: N1A /l'l w- l ').O GROUT MATERIAL USED: 6.vied tJ.,:k -C,~..,.I 2ot. 
U.·'iAf.,L.1, /14" StAJ/,:lc cl,..,,.

WELL CONSTRUCTION START DATE: ic/i'J/,t 
WELL CONSTRUCTION COMPLETE DATE: loflf /J~ DIMENSIONS OF SECURITY CASING: 8,x l ,, 

SCREEN MATERIAL: 2.'' SchtJv.lc 4o pvc {o.01r>"fi~t ) 

SCREEN DIAMETER: '}.. D7'·10 h . 3S "t>. D. 2_ 1,> f-'1,.J= W''" - L..!l.,. ,._--TYPE OF WELL CAP: __i:," ~ ,,_._i "'tf------=.= = P = i 

STRATUM-SCREENED INTERVAL (FT): ii> I Smt;, TYPE OF END CAP: e\JC. TArlc.JtJ 
CASING MATERIAL: ·2" S',~tJ.,.l, I./.> Pvc COMMENTS: 

CASING DIAMETER: 'l-01 ''1,/). /7.. ,38 ,. iJ. /l 

SPECIAL CONDITIONS 
(describe and draw) 

LEGEND 

[&.] GROUT 

• BENTONITE SEAL 

~ FILTER PACK 

NOTTO SCALE 

-11---DEPTH TO TOP OF BENTONITE SEAL 

END CAP 

~--SECURITY CASING 

1,:dl.q:..I.--CASING LENGTH ABOVE GROUND SURFACE ,.. 'J. .1f • 
DIMENSION OF CONCRETE PAD ·~ , x 1 ' X 0. , ' 

: -.· 

{i 
I

ID~D~--

/oG.; ' 

11 '1 .:) 
J 

INSTALLED BY: D.,.AC.11 6,Jl<r( D,;l/.'a~ 1NsTALLATroN oBsERVED BY: 5lt.,1 S.f.,"'L.ld (c...,J~~J 
DISCREPANCIES: 

http:S.f.,"'L.ld
http:D.,.AC.11
http:SchtJv.lc


LEGEND 

h~-.;I GROUT 

• BENTONITE SEAL 

~ FILTER PACK 

NOTTO SCALE 

INSTALLED BY: 

';: .. ..... 
· r.,
U· 
?,, 

~_._~....,._;-GROUND SURFACE REFERENCE POINT 

..:.~<! 
;-::,~\ 

i_:';:_:,1;_:,:_:.• . . \);LJ 3/k · bcA,,dt ci,,r r L.. '}~5 '..j., .~Jf' ~ff 
.- {i.H lt,..,.f (1. .; hf. 5f) 

·.•{/ 

-t---DEPTH TO TOP OF BENTONITE SEAL _Iq_,_..._-',;_'__ 

END CAP 

TEC-Weston Joint Venture Well Construction Details 
FIELD REPRESENTATIVE: S+Ne } to,,, f b. lJ (Ct.,J ,..,) TYPEOFFILTERPACK: G'/.,b c,, I "f f,,,.,d 
DRILLING CONTRACTOR: 0~,.cc.~ g,.,flws D,;ll.·~~ GRADATION: Ii' 'lO 

AMT.OFFILTERPACKUSED: /; - ~-u lb. bc..,,r• 
DRILLING TECHNIQUE: --~5~1>~11~\~:· _____ ·TYPE OF BENTONITE: 3~'' C~ ,' pf 

AUGER SIZE AND TYPE: ___.....JJ_/=A~----- AMT. OF BENTONITE USED: 1· ~ iJ IJ, , be>.-; r 

BOREHOLE IDENTIFICATION: f WG-,.-".. · () 13 TYPE OF CEMENT: ,J/JJ 
/ 7/._ II 

BOREHOLE DIAMETER: u f w,·li, 1cr«11tJ "2. .>. AMT. OF CEMENT USED: AJc..&/....._____ ·,, u _____,_,, 0 
WELL IDENTIFICATION: .:-w G-,....., - D'J.1 GROUT MATERIAL USED: Bw:.iJ a.,.:k- G,.,,) ?-L> ?, 

l~.·;h ~»/:..~s 
WELL CONSTRUCTION START DATE: ~o/ir/n 

o'.., '" WELL CONSTRUCTION COMPLETE DATE: I1/ q /, t, DIMENSIONS OF SECURITY CASING: -~/J- "- "'~-

SCREEN MATERIAL: 1" 5" c.htJ..,.I<. 8'c> P\IC. (o.D1u" sl,)i}
() " I ,, DSCREEN DIAMETER: i.,4 1 ,0, ')..1y fJ. , TYPE OF WELL CAP: __?._'_' ~I~'"-;q......v~cc~-W~c.~l~I -P~l~"'-,..j

STRATUM-SCREENED INTERVAL (FT): -~j_t>_'_5_·c:~r«_,:1~ TYPE OF END CAP: P'JC.. 7An,Jtd 

CASING MATERIAL: COMMENTS: 

CASING DIAMETER: Lq1.(1.o. I 2.3$ '' o.D. 

SPECIAL CONDITIONS 
(describe and draw) I

i"',mm,::..1.--•CASING LENGTH ABOVE GROUND SURFACE "'}.75 
DIMENSION OF CONCRETE PAD 3•,_. ; '.,.: I). i ' 

DISCREPANCIES: 



TEC-Weston Joint Venture Well Construction Details 
FIELD REPRESENTATIVE: S}tvt. s·:1:p.11,f:sJJ (Cc.rd11.>} 

DRILLING CONTRACTOR: Ov.,11:E:1 8,A/.g1 D....: ll,·.. j 

DRILLING TECHNIQUE: 

AUGER SIZE AND TYPE: ,; /11 

BOREHOLE IDENTIFICATION: l=W 6"".., · U19 
/11, .. 

BOREHOLE DlAMETER: c, ~ w.jl.:-1 S<ru l\,J 'tv11< 

WELL IDENTIFICATION: fv.; Gr1o1 - 0 I~ 

WELL CONSTRUCTION START DATE: f 1 / 1, /I(, 
WELL CONSTRUCTION COMPLETE DATE: l ;t / 8' //1., 

SCREEN MATERIAL: 'l."Sc.AiJ.,.l, ft> PVC lo.Dau'· SL /) 

SCREEN DIAMETER: ,.q,('1.u. /1.3~ ,. o. o. 
STRATUM-SCREENED INTERVAL (FT): - ~iv_'_s_,~t:~''~ -
CAS!NG MATERIAL: 1-" 5, 1. tJ .. lt &-c> pve 
CASING DI AMETER: f.CJJ.i '''I. 0. / 1. 'J8 ''<J. [). 

TYPEOFFILTERPACK: Glvbe. / tl:f SMJ 
GRADATION: l 'J. "~I) 

AMT. OF FILTER PACK USED: 7 -S°D I b. ba't' 
TYPE OF BENTONlTE: 1/8" CJ.i tJf 

1 
AMT. OF BENTONITE USED: Z- fu j b bo~.1, 

TYPE OF CEMENT: 

AMT. OF CEMENT USED: 

GROUT MATERIAL USED: Bu c: :'..l (.).,. ; f. -Co ,,.J 1,t) j , 
w..,~ 5.,J;ir i1li'' c./..,"f I f,, "f ,p df'' 

Hl-ll~M,, I ,..., J , , 
DIMENSIONS OF SECURITY CASING: - 8--"' ~--~ ~ 

TYPE OF WELL CAP: -~1 " 1.,Jr =~ ~ l~/~ f~/,.,.r __~ =-'l~~"''r W / .... =f 
TYPE OF END CAP: PVC. 7li,udd 

COMMENTS: 

SPECIAL CONDITIONS 
(describe and draw) 

1,:d~~--,CASING LENGTH ABOVE GROUND SURFACE "' 2•7f 
) 

LEGEND 

LLlGROUT 

• BENTON ITE SEAL 

~ FILTER PACK 

NOTTO SCALE 

~ ·: 
:,;·.: 

', 

::, 

.....: 

DIMENSION OF CONCRETE PAD 3',. 3' ,.l). j'' 

l,l.,tJ J/f • bt.,t/1:Jl {.kf ( f''" .,; 16' ~ 5 I ..j-) ./,I' ,Jf 

'c.U/,...(/1/ (Is ho.
1
r}. 

-1--DEPTH TO TOP OF BENTONITE SEAL _ ....i~l=-f. _.f_ 
1 

_ 

END CAP 



<..r) ~rano' ~-

TEC-Weston Joint Venture Well Construction Details 
FlELD REPRESENTATIVE: ~-h-.c- S'fMtK<.IJ Cc,~J11) 
DRILLING CONTRACTOR: fl,, ,"lt 8h lJw1 fk;l/.·,. 1 

DRILLING TECHNIQUE: 

AUGER SIZE AND TYPE: 

BOREHOLE rnENTIFrcATION : Fw G/k"". 01. :z 
BOREHOLE DIAMETER.: {, -,If''w.1/.,'A 1cr,Mci 'Z.>At 

WELL IDENTIFICATION: FW CJMw• {) n 
WELL CONSTRUCTION START DATE: f"J. fl /1 & 
WELL CONSTRUCTION COMPLETE DATE: I1:L,ht 
SCREEN MATERIAL: 1."Sc.licJ... h f a Pl!C (~.IJJ1>11 S/J/) 
SCREEN DIAMETER: , •91.f ,,r. o./ t. ]8 " <J, I), 

I 
ST RATUM-SCREENED INTERVAL (FT): { IJ Strtt11 

CASING MATERIAL: 2" f dtc.LI( 5:D PVC 
CASING DIAMETER: l.'JL( .,I.0. i t,38 '' IJ..D, 

TYPE OF FILTER PACK: _ ,;...=..='- 3 _-=; a e...;. l _ __:/c..:; /,r,; " .c.. S..::.;11.=...

GRADATION: I?. ,. 2D 
AMT. OF FILTER PACK USED: 

TYPE OF BENTONITE: ,1/j·'•C.J.:,n, 
AMT. OF BENTONJTE USED : i - J"i> i/,. i:,9- ,p 

TYPE OF CEMENT: /1/ /,1 
AMT. OF CEMENT USED: 

GROUT MATERIAL USED: R<..r.;,J &V':lr. -G,., ..,.f get, 
ii;,~ S~i.Jr / !/{' c l.:('J J.> "1-'f vf.f ·· 

· rdll,.~,, I 
DIMENSIONS OF SECURITY CASING: 8 , li £,; 

TYPE OF WELL CAP: 7. '' TJrptc Wd/ PL~ 
TYPE OF END CAP: pvC 1J.c'-,;Jtl 

COMMENTS: 

SPECIAL CONDITIONS 
(describe and draw) 

LEGEND 

[~~-] GROUT 

• BENTONITE SEAL 

~ FILTE R PACK 

NOTTO SCALE 

i....,-.....- SECURITY CASING 

r"~ ~J...- -CASING LENGTH ABOVE GROUND SURFACE 

114
DIMENSION OF CONCRETE PAD J',. (), f 1 

IL/£~ ' 
/.,tJ,8 ,, 

, 
~..,f.,:r-..-.__ DEPTH TO TOP OF BASE OF WELL _ ._,//,oe...:...J_.,8<--_ 

-....-__BOREHOLEDEPTH ~---'-(..:::t ...:c5_'___~ 

INSTALLATION OBSERVED BY: 5'./,.,, Slu.111£-,IJ ((~,.J/1.,} 
DISCREPANCIES: 

http:h-.c-S'fMtK<.IJ


TEC-Weston Joint Venture Well Construction Details 
FIELD REPRESENTATIVE: S+e..1, £fc.Mf."t.lJ (Cwd,...,) TYPE OF FILTER PACK: (;.t.; bc.l t2 f Sc.11J 
DRILLING CONTRACTOR: D'-'"l"n G,.. Jl..«u p,; [l.·,.1 GRADATION : fi,. 21> 

AMT. OF FILTER PACK USED: Hg-~ S: f- fu i J,. he 1r 

DRILLING TECHNIQUE: · TYPEOFBENTONITE: 3/9 '' Lh,pr 
AUGER SIZE AND TYPE: AMT. OF BENTONITE USED: ~ _, fu• //, , hc.'jr 

BOREHOLE IDENTIFICATION: _ l--"--',-. _ '1.--' i..'---- ____....;.6~------L-'-- 3. _...i - _,_ 7__._ TYPE OF CEMENT: W '"""
17/J"

BOREHOLE DIAMETER: " ·~ i <WAt J j,. /,c,1.. J __.... h~:f w,·/1,1 AMT. OF CEMENT USED: AJ_.....-----
WELL IDENTIFICATION: LL 1. /llw- 'l?i GROUT MATERIAL usED: 1/s " Br.1':j11: J< Ck·" 

i 

WELL CONSTRUCTION START DATE: r,. /r/u 
G

11 
WELL CONSTRUCTION COMPLETE DATE: i·i /7 /U~ DIMENSIONS OF SECURITY CASING: 8 1

x 

SCREEN MATERIAL: 1.. I, S'cL <J.. I, l./0 pV( lc.oi' ~ ljt} 
SCREEN DIAMETER: 1.o7''1,0 I 2-18: ,, 0, D TYPE OF WELL CAP: -=- J..,"'-'~•·= ==n_,_-". 2''-''-"ry '(._;W( . ..._ Pt""if'-
STRATUM-SCREENED INTERVAL (FT): -~io~'~S~c~e<='''~- TYPE OF END CAP: PVt Jlvu,JtJ 

CASING MATERIAL: COMMENTS: 

CASING DIAMETER: 2-D] '' J,0. /2 .39 '' D,0. 

SPECIAL CONDITIONS 
(describe and draw) 

!~~----·CASING LENGTH ABOVE GROUND SURFACE "" t ,?f 
J 

DIMENSION OF CONCRETE PAD ·3 1 

" l 1" D, 21 

LEGEND 

[:~.;I GROUT 

• BENTONITE SEAL 

~ FILTER PACK 

NOTTO SCALE 

INSTALLED BY: 

I 

-J--DEPTH TO TOP OF BENTONITE SEAL _ ...... ) ___ 

END CAP 

INSTALLATION OBSERVED BY: S/-M. ffo.M£·... /J (CorJ11.) 
DISCREPANCIES: 

http:fc.Mf."t.lJ


Well Construction DetailsTEC-Weston Joint Venture 

FIELD REPRESENTATIVE: St~u(. Sfc,,uf.",..lJ (C°'rJ,,... } TYPEOFFILTERPACK: CLbc. / ~lj Jo,11J 

DRILLING CONTRACTOR: Pv11c<o1 Gr., Urt, {),,:Jl:As GRADATION: lz " ').~ 
AMT. OF FILTER PACK USED: f -fu //,, ba,jf 

3 
·TYPE OF BENTONITE: -='-.....;C. :,.,._· ----__/9 '' =-:t__,_ 'n .:...DRILLING TECHNIQUE: 

AUGER SIZE AND TYPE: 

J 

,J M AMT. OF BENTONITE USED: '1- fi) lh ba~r 
,, I.L/,....,- £Jfq 

BOREHOLE IDENTIFICATION: -~ 1,o· .- JJ.:a f <rr, l'ed ;.J,,,_.,.J. TYPE OF CEMENT: 

BOREHOLE DIAMETER: t. "c.1:-IJ.:~ f ((t ~/'t( d/II l<(;I,;, I AMT. OF CEMENT USED: 

WELL IDENTIFICATION: Lll""..i - D8q GROUT MATERIAL USED: 

WELL CONSTRUCTION START DATE: 11. /,CJ/1t, 
0 ' ._ / II 

WELL CONSTRUCTION COMPLETE DATE: 1'}.. /tct /11,. DIMENSIONS OF SECURITY CASING: __,o.__,._ c.=-----

SCREEN MATERIAL: 1..''S:../HJ.,. lt L/,1> pvc ( v.D i'1 

f IA) 
SCREEN DIAMETER: l-1>7 " .f:J'

f( r.o. 1· 1-18 " o.f). TYPE OF WELL CAP: I).,, T.,r~w Wt// f'/.,.j 
(iJ,.___,5 tc.><:,f/1'--- TYPE OF END CAP: f VC. T~nt.J,lSTRATUM-SCREENED INTERVAL (FT): _ .i.:: ' <..:.c._.

COMMENTS:CAS!NG MATERIAL: Z" S"ct<J,,(L 41) PVC 

CASING DIAMETER: '). ,07 " t.O. /'J..38" 0./l 

SPECIAL CONDITIONS 
(describe and draw) 

h~<I GROUT 

• 

INSTALLED BY: .O"'n,,1 GrAb<rt l)r:JL; INSTALLATION OBSERVED BY: SJl.J, 5'fcJ'tfL_lJ (Co,rJ., ->) 
DISCREPANCIES: 

1,:mf:~----CASING LENGTH ABOVE GROUND SURFACE tv i.7'i 
DIMENSION OF CONCRETE PAD "$ ',. ~ '.__ D.; J 

LEGEND 

BENTONITE SEAL 

~ FILTER PACK 

NOTTO SCALE 

1,,,...1,~.........,;~~GROUND SURFACE REFERENCE POINT 

5 
1 

........1---DEPTH TO TOP OF BENTONITE SEAL _,:_____ 

13.f 

END CAP 
~..r:_o;r-,,._--DEPTH TO TOP OF BASE OF WELL _...;;..1.;;..t _. )'-- __ 

BOREHOLE DEPTH J7 ' 

I 



TEC-Weston Joint Venture Well Construction Details 
FIELD REPRESENTATIVE: Sh.vt. Ho./\f{.'c.lJ (Cc.r~M] TYPE OF FILTER PACK: _ _,"--'-" ba.__ f--'f "11_...- G /.,'--"-=l '"-'- "-'= J __ 

DRILLING CONTRACTOR: P W\C<,,1 B,...f/.c" P,·:/l. ·,, j GRADATION: f1. ~ 'J.I) 
AMT. OF FILTER PACK USED: t •f · f iJ ii,. b'•ff 

DRILLING TECHNIQUE: ·TYPE OF BENTONlTE: 341 ;' Ct;o t 

AUGER SIZE AND TYPE: AMT. OF BENTONITE USED: j- ,;; ii, 6, ,;r, 
i f Lt...1. SO - £J 8q 

BOREHOLE IDENTIFICATION: · LL 1"'..:, • t\ 8 't TYPE OF CEMENT: 

BOREHOLE DIAMETER: C la".,,i:/t.'11 Hr<r,Jt.J ,'11 fu.;.,. / AMT. OF CEMENT USED: 

WELL IDENTIFICATION: Si' l,,L t "'* G8''t LL.t SJ3 -c.yq GROUT MATERIAL USED: 

WELL CONSTRUCTION START DATE: f')../t,/ If, 

WELL CONSTRUCTION COMPLETE DATE: /11,,.,.J.,..JIi/it,Ut DIMENSIONS OF SECURITY CASING: -~g_'1-~ t,_''__ 

scREEN MATERIAL: 1" S:c. k<Lh L/1> PIie (/).iJ 1'' (/.,J) 

SCREEN DIAMETER: 'J..D7"1.Q / '2.18. /). 0, ')._'_--'.>/-+ "'=----'--' /l Pt ""'lj'-TYPE OF WELL CAP: ----'- 'i....,_, 'i""'-' ' Wc.""'-'--'--'-'
STRATUM-SCREENED INTERVAL (FT): flJ ' Scm,. TYPE OF END CAP: pvc. 1l,, ...J<J 
CASING MATERIAL: COMMENTS: 

CASING DIAMETER: ~-1>7"1.D. l ~.13" o.Q. 

SPECIAL CONDITIONS 
(describe and draw) ~--SECURITY CASING 

j",:d~.1.--,CASING LENGTH ABOVE GROUND SURFACE ---

LEGEND 

uLl GROUT 

• BENTONITE SEAL 

~ FILTER PACK 

NOTTO SCALE 

DIMENSION OF CONCRETE PAD 4-9, 9 ', 6 · >, 
i....t......a..;......._.....,..;...._GROUND SURFACE REFERENCE POINT 

, 
--t---DEPTH TO TOP OF BENTONITE SEAL _s____ 
--f--DEPTH TO TOP OF FILTER PACK I/. ' 

IL./. ' 
I 

INSTALLED BY: Dv11'"" B,A/«v.- 0.,.-JJ.,~J 
DISCREPANCIES: 

~ f 

http:SJ3-c.yq
http:Ho./\f{.'c.lJ
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Camp Ravenna 

Monitoring Well Survey 

Groundwater and Environmental Investigation Services 

Former Ravenna Army Ammunition Plant/Camp Ravenna 

Portage and Trumbull Counties, Ohio 

Monitoring well Ground surface Top of casing elevation 

location ID Easting Northing elevation (survey ft.) (Survey ft.) 

BKG-022 559,378.40 2,331,517.26 1164.62 1167.32 

BKG-023 560,638.87 2,335,771.51 1181.07 1183.62 

BKG-024 570,728.76 2,355,029.69 1041.19 1043.78 

BKG-025 554,845.62 2,328,408.97 1107.99 1110.60 

FWG-017 557,518.22 2,375,792.88 958.53 961.26 

FWG-024 557,546.23 2,375,717.99 960.30 963.16 

FWG-018 554,933.24 2,369,793.44 981.12 984.03 

FWG-020 554,944.12 2,369,769.12 981.73 984.58 

FWG-019 555,486.89 2,356,265.25 1129.58 1132.23 

FWG-022 555,466.61 2,356,276.69 1129.61 1132.31 

FWG-021 555,708.43 2,371,551.33 984.88 987.97 

FWG-023 553,999.50 2,351,494.36 1149.66 1152.37 

LL1-089 563,639.31 2,378,139.92 977.54 980.29 

LL2-272 560,599.71 2,373,808.49 1015.00 1017.80 

NTA-120 551,376.89 2,347,141.08 1072.67 1075.20 

The map coordinates are based on the Ohio State Plane Coordinate System - Ohio North 

North American Datum (NAD 83) 

The Elevations are based on the National Geodetic Vertical Datum of 1988 

Both the Coordinates and the Elevations were adjusted to meet the local Coordinates provided 

by the Army Corp of Engineer monument - RAV 2. 

Beth A. Pearson, PS 

Pearson Surveying, LLC 

April 30, 2017 
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