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EXECUTIVE SUMMARY 

The TEC-Weston Joint Venture (TEC-Weston JV) is submitting this facility-wide groundwater 

Semi-Annual Report for May 2016 in accordance with the Performance Work Statement (PWS), 

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

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

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

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

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

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

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

current monitoring well network consists of 284 wells, including five Resource Conservation and 

Recovery Act (RCRA) wells. The five RCRA wells are sampled on a semi-annual basis. In 2012, 

the FWGWMP was modified from quarterly to semi-annual sampling; however, all newly installed 

monitoring wells are initially sampled for four consecutive quarters. The current FWGWMP, as 

amended, includes the sampling of 46 monitoring wells, 5 of which are the RCRA wells. 

The following tasks were performed at Camp Ravenna as part of the May 2016 monitoring 

program under the FWGWMP Plan: 

• Collected groundwater samples from 46 monitoring wells, including the 5 RCRA wells, 

and the four wells sampled for pH only, during May 2016.  

• Gauged depth to water levels at the 46 sampled monitoring wells prior to sampling each 

well. 

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

• Prepared the Investigation Derived Waste Characterization and Disposal Letter Report. 

Potentiometric surface maps were not created from the limited set of depth to groundwater 

measurements read in May 2016; however, potentiometric surface maps from the Final 2015 

Annual FWGW Report (TEC-Weston JV, 2016b) are included for reference. The next 

comprehensive monitoring well gauging event is planned for Fall 2016.  Based on findings from 
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the July 2015 sampling event and other previous monitoring events when all of the Camp Ravenna 

monitoring wells were gauged, the generalized groundwater flow direction across Camp Ravenna 

is toward the east; however, variations exist where the aquifers (unconsolidated and Upper Sharon 

Sandstone) are in direct hydraulic communication with the local stream system. Portions of these 

streams are likely groundwater discharge zones. Areas of mounded groundwater are identified in 

the unconsolidated, Homewood, and Upper Sharon Sandstone aquifers where radial flow is 

evident. 

The groundwater analytical data were compared to facility-wide cleanup goals (FWCUGs) and/or 

Maximum Contaminant Levels (MCLs), or Regional Screening Levels (RSLs). Metals data were 

not screened against previously established background values because the Ohio EPA has 

questioned their validity. The following summarizes the screening criteria exceedances of 

contaminants detected in May 2016: 

• VOCs were not detected above screening criteria. 

• Semi-volatile organic compounds (SVOCs): One SVOC, benzo(a)anthracene, was 

detected at concentrations exceeding screening criteria. Exceedances were detected in the 

NACA Test Area and Ramsdell Quarry Landfill AOCs. 

• Explosives and propellants: These constituents were detected above screening criteria in 

monitoring wells located in the Open Demolition Area #2, Fuze and Booster Quarry, Load 

Line 1, Load Line 2, Load Line 3, and Winklepeck Burning Grounds AOCs.  

• One pesticide, beta-BHC, was detected above screening criteria in well LL3mw-238, 

located in the Load Line 3 AOC. 

• Polychlorinated biphenyls (PCBs) were not detected above screening criteria. 

• Total metals, including aluminum, antimony, arsenic, cadmium, cobalt, iron, manganese, 

and vanadium, were detected in 33 monitoring wells at concentrations above screening 

criteria.  

• Dissolved metals were sampled in only one well, FWGmw-011, which had elevated 

turbidity readings during purging.  Dissolved arsenic, cobalt, iron, and manganese were 

detected above screening criteria. 
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• Hexavalent chromium was not detected in the three monitoring wells sampled for this 

constituent. 

• Cyanide exceeded its screening criteria in each of the five RCRA wells sampled for this 

constituent. These wells are located in the Open Demolition Area #2 and Ramsdell Quarry 

Landfill AOCs.  
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1.0 BACKGROUND 

1.1 PROJECT BACKGROUND 

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

EPA) finalized the Facility-Wide Groundwater Monitoring Program (FWGWMP) Plan (Portage 

Environmental, 2004) for the Former Ravenna Army Ammunition Plant (RVAAP); now known 

as Camp Ravenna Joint Military Training Center (Camp Ravenna) (Figure 1-1). The FWGWMP 

was initiated in April 2005 with quarterly sampling of 36 FWGWMP monitoring wells. The five 

Resource Conservation and Recovery Act (RCRA) wells were incorporated into the FWGWMP 

after May 2005 and are sampled semi-annually. 

The FWGWMP Plan contains the Facility-Wide Sampling and Analysis Plan (FWSAP), Site 

Safety and Health Plan, and Quality Assurance Project Plan (QAPP) addenda. Additional details 

pertaining to the performance of field and laboratory activities are contained in the Facility-Wide 

Sampling and Analysis Plan for Environmental Investigations at the Ravenna Army Ammunition 

Plant, Ravenna, Ohio (SAIC, 2011). As described in the FWGWMP Plan, the initial monitoring 

program consisted of sampling 36 monitoring wells, and 5 RCRA wells.  

The current monitoring well network consists of 284 wells. The Remedial Investigation (RI) 

currently in progress will include the installation of additional monitoring wells to supplement the 

existing FWGWMP well network and to support a determination of naturally occurring 

background conditions for metals constituents in groundwater. The purpose and locations of the 

currently proposed RI and background monitoring wells is described in Table 3-1 of the Final 

Remedial Investigation Work Plan (RIWP) (TEC-Weston JV, 2016a).  

The Final RIWP (TEC-Weston JV, 2016a) serves as the 2016 Semiannual Facility-Wide 

Groundwater Monitoring Addendum and supersedes the Facility-Wide Groundwater Monitoring 

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

Addendum for 2015 (EQM, 2015a). The Final RIWP presents the monitoring wells to be monitored 

in 2016 and the constituent of potential concern (COPCs) that are to be evaluated at each of these 

wells. The 2016 groundwater monitoring program includes semi-annual sampling of a total of 46 

existing wells to evaluate potential offsite migration along with potential source area attenuation 
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and temporal fluctuations. This approach is a continuation of the program executed for calendar 

year 2015. 

1.2 REPORT ORGANIZATION 

This Semi-Annual Report describes the semi-annual FWGWMP sampling events that took place 

in May 2016. This report was prepared in accordance with the Camp Ravenna Submission Format 

Guidelines, Version 21 (Vista, 2015). The report organization is as follows: 

• Section 1 – Introduction. This section describes the project background, presents the 

facility description, and the project description. 

• Section 2 – Monitoring Program. This section identifies the scope of work completed 

during the May 2016 FWGWMP, including the monitoring wells sampled and the analytes 

by monitoring well.  

• Section 3 – May 2016 Monitoring Results. This section presents groundwater elevations 

measured during the May 2016 semi-annual sampling event, and the groundwater 

chemistry analytical results from monitoring wells sampled in May 2016.  

• Section 4 – Summary of Results. This section presents the analytical results, focusing on 

the COPCs detected above screening criteria.  

• Tables and Figures are included after Section 4. 

This Semi-Annual Report for May 2016 includes five appendices as follows:  

Appendix A  Field Forms and Notes 

Appendix B  Laboratory Data and Verification/Validation Reports 

Appendix C Investigation Derived Waste Characterization and Disposal Letter Report. 

Appendix D Potentiometric Surface Map – Unconsolidated Aquifer 

Appendix E Correspondence and Comments/Responses 

1.3 FACILITY DESCRIPTION  

The former Ravenna Army Ammunition Plant (RVAAP), now known as the Camp Ravenna Joint Military 

Training Center (Camp Ravenna), located in northeastern Ohio within Portage and Trumbull counties, is 

approximately 3 miles east/northeast of the City of Ravenna and 1 mile north/northwest of the City of 

Newton Falls. The facility is approximately 11 miles long and 3.5 miles wide. The facility is bounded by 
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State Route 5, the Michael J. Kirwan Reservoir, and the CSX System Railroad to the south; Garret, 

McCormick, and Berry Roads to the west; the Norfolk Southern Railroad to the north; and State Route 534 

to the east. In addition, the facility is surrounded by the communities of Windham, Garrettsville, 

Charlestown, and Wayland. 

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

Property and Fiscal Officer (USP&FO) for Ohio and the property subsequently licensed to the Ohio Army 

National Guard (OHARNG) for use as a military training site, Camp Ravenna. The RVAAP restoration 

program involves cleanup of former production/operational areas throughout the facility related to former 

activities conducted under the RVAAP. 

1.4 PROJECT DESCRIPTION 

The May 2016 groundwater monitoring was a continuation of monitoring activities conducted at 

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

accordance with specifications contained in the Final RIWP and the FWSAP:  

• Performed groundwater sampling of selected wells during May 2016. The sampled wells 

are identified in Table 1-1. The RCRA wells at Ramsdell Quarry Landfill (RQLmw-007, 

RQLmw-008, and RQLmw-009) and at Open Demolition Area #2 (DETmw-003 and 

DETmw-004) were also sampled.  

• Gauged depth to water levels at 46 Camp Ravenna monitoring wells.  

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

• Prepared the Investigation Derived Waste Characterization and Disposal Letter Report. 

  



 

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report 

Page 1-4 

THIS PAGE INTENTIONALLY LEFT BLANK 



 

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report 

Page 2-1 

2.0 MAY 2016 MONITORING PROGRAM 

The following subsections summarize the activities completed during May 2016 as they relate to 

the FWGWMP. The primary activity was groundwater sampling. Appendix A includes purge logs, 

log books, calibration logs, daily reports, and chains-of-custody for the May 2016 sampling event.  

2.1 GROUNDWATER ELEVATION MONITORING 

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

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

locations are presented on Figures 2-1 through 2-3. For the May 2016 sampling event, depth to 

water measurements were obtained only at the sampled monitoring wells. The depth to water in 

each monitoring well was measured from the top of the inner casing-level indicator.  These 

measurements are included in Table 3-1, along with the resulting groundwater elevations; 

however, these elevations were not used to create potentiometric surface maps. A comprehensive 

monitoring well gauging event is planned to be conducted in association with the second semi-

annual FWGWMP sampling for 2016 so that it can include new wells to be installed as part of 

pending Facility-Wide Groundwater RI activities. Results of the Fall 2016 comprehensive gauging 

event and updated potentiometric surface maps will be provided in the 2016 FWGWMP Annual 

Report.  

2.2 MAY 2016 MONITORING WELL SAMPLING EVENT 

The May 2016 FWGWMP sampling event was performed May 9 through 13, 2016. A total of 46 

monitoring wells were sampled during this event. This includes the five RCRA wells, and the four 

wells sampled for pH only (FWGmw-002, RQLmw-011, RQLmw-012 and RQLmw-013). The 

results of this sampling event are presented in Section 3 and summarized in Section 4 of this report. 

2.2.1 Groundwater Sampling 

Groundwater sampling activities occurred from May 9 to 13, 2016. Each of the 46 monitoring 

wells were sampled with a dedicated bladder pump and tubing, which were installed in March and 

April 2016. Monitoring wells were purged and sampled using low-flow methods. Samples were 

collected into appropriate containers and preserved in accordance with Appendix A.1 of the Final 

RIWP (TEC-Weston JV, 2016a). Table 2-1 presents the laboratory analytical methods, sampling 
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date, and the associated field quality assurance/quality control (QA/QC) samples collected.  The 

QA/QC samples consisted of field duplicate and matrix spike/matrix spike duplicate (MS/MSD) 

samples.  Rinsate QA/QC samples were not required due to the use of dedicated and disposable 

equipment.  Appendix A includes all of the purge logs, field notes, and calibration log for the May 

2016 sampling event. 

Monitoring well purging and sampling were completed using dedicated bladder pumps. The pumps 

were maintained at flow rates from approximately 85 milliliters per minute (ml/min) to 

500 ml/min. Purging continued until: drawdown was stabilized, a minimum of two pump and 

tubing volumes had been withdrawn, 30 minutes of purging had occurred, and water quality 

parameters had stabilized for three consecutive readings.  Water quality parameters were recorded 

at regular intervals through the end of stabilization. Stabilization requirements are as follows: 

Water Quality Parameter Stabilization Requirement 
pH ± 0.1 
Conductivity ± 3% 
Temperature ± 5°C 
DO ± 0.3mg/L  
Turbidity <10 NTUs (well purging goal) 
Oxygen Reduction Potential ± 10mV or 10%  

Sampling of each monitoring well began immediately after purging. Samples were collected and 

preserved in accordance with Appendix A.1 of the Final RIWP (TEC-Weston JV, 2016a).  

Table 2-1 summarizes the analyses completed for each of the 46 monitoring wells sampled in the 

May 2016 sampling event. 

Samples were placed into iced coolers once collected and maintained under chain-of-custody 

(COC) until shipped to the TestAmerica Laboratory, in Arvada, Colorado (TestAmerica) via 

overnight courier. TestAmerica performed each of the required analyses from the May 2016 

sampling event. 

2.2.2 Data Verification and Validation 

The TestAmerica data were verified and validated by the TEC-Weston JV chemist in accordance 

with the project specifications included in the QAPP. The data verification and validation 

documentation is provided in Appendix B. 
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2.2.3 Investigation-Derived Waste 

An IDW Report was prepared for the liquid waste generated during the May 2016 sampling and 

water-level measurement activities. Purge and decontamination water was collected at each well 

location and transferred to 55-gallon drums located inside Building 1036. No more than 

approximately 4 gallons were purged from any well. Instruments and equipment were 

decontaminated after purging and sampling each monitoring well. Minimal IDW volume was 

generated due to the use of dedicated sampling equipment. Pending disposal of the IDW, the IDW 

fluids were stored in 55-gallon drums at Building 1036 and were inspected on a weekly basis. The 

IDW Report, dated July 26, 2016 is included in Appendix C. The two drums of IDW were properly 

transported and disposed on August 4, 2016.  
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3.0 MAY 2016 MONITORING RESULTS 

3.1 GROUNDWATER ELEVATIONS 

Groundwater elevations for the 46 FWGW monitoring wells sampled in May 2016 are presented 

in Table 3-1. The potentiometric surface maps for the unconsolidated, Homewood, Upper Sharon 

Sandstone, and Basal Sharon Conglomerate aquifers are updated on an annual basis, following 

collection of a complete round of water level measurements. The most-recent complete round of 

water level measurements occurred in July 2015. Potentiometric surface maps created from the 

July 2015 groundwater elevations are provided for reference as Figures 3-1 through 3-4.  

Figure 3-1 presents the potentiometric surface isocontours and monitoring well locations.  For 

legibility, the monitoring well location IDs and measured groundwater elevations are not presented 

on Figure 3-1.  These features are presented on the figure included in Appendix D.  

A complete discussion of the potentiometric surface maps is included in the Final 2015 Annual 

FWGW Report (TEC-Weston JV, 2016b). In general, the overall flow direction across Camp 

Ravenna is toward the east; however, variations exist where the aquifers (unconsolidated and 

Upper Sharon Sandstone) are in direct hydraulic communication with the local stream system. 

Portions of these streams are likely groundwater discharge zones. Areas of mounded groundwater 

are identified in the unconsolidated, Homewood, and Upper Sharon Sandstone aquifers where 

radial flow is evident.  

A comprehensive monitoring well gauging event is planned to be conducted in Fall 2016, in 

association with the second semi-annual FWGWMP sampling for 2016.  This comprehensive 

gauging event will include any new wells installed as part of the pending Facility-Wide 

Groundwater RI activities. Results of the Fall 2016 comprehensive gauging event and updated 

potentiometric surface maps will be provided in the 2016 FWGWMP Annual Report. 

3.2 DATA VERIFICATION AND VALIDATION 

This subsection summarizes the results of the data validation performed on groundwater samples 

and quality control (QC) sample data for the May 2016 Semi-Annual sampling event. 

TestAmerica, Inc. performed the analyses in their laboratory located in Arvada, Colorado. Results 

are reported in laboratory sample delivery groups (SDGs) 280-83089-1, 280-83104-1, 280-
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83171-1, and 280-83188-1 and are presented in Appendix B. The validation was performed by 

qualified chemists on the TEC-WESTON JV team. Data Validation Reports are presented in 

Appendix B.  

The data were reviewed using guidance and quality control criteria documented in the Draft 

Remedial Investigation Work Plan for Groundwater and Environmental Services for RVAAP-66 

Facility-Wide Groundwater, Appendix A: Sampling Analysis Plan, A.2: Uniform Federal Policy 

Quality Assurance Project Plan (UFP-QAPP) Former Ravenna Army Ammunition Plant, Portage 

and Trumbull Counties, Ohio, Attachment A Data Validation Evaluation Sheets (TEC-Weston JV 

2015). The guidance and QA/QC criteria are based on the Department of Defense Quality Systems 

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

Review (EPA 2014); and USEPA National Functional Guidelines for Inorganic Data Review (EPA 

2014), the analytical methods, and professional judgment. See the Data Validation Reports 

(Appendix B) for further details on specific data quality issues that are summarized in this section. 

Field QC samples, including trip blanks, field duplicates, and MS/MSDs were collected at the 

frequency specified in the UFP-QAPP (TEC-Weston JV 2015). Trip blanks were collected at a 

frequency of one per cooler with VOC samples.  Field duplicates were collected at or exceeding 

the 10% frequency of collection criterion.  MS/MSD pairs were collected at or exceeding the 5% 

frequency of collection criterion. 

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

estimated, data may be used for site evaluation purposes but reasons for data qualification should 

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

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

outlined in the UFP-QAPP. 

The data was reviewed and validated by calculating Relative Percent Difference (RPD) between 

spiked sample recoveries according to the USEPA National Functional Guidelines for Organic 

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

(EPA 2014). SW-846 Methods were utilized for characterization of chemical constituents other 

than nitrate/nitrite.  SW-846 Methods recommend using the actual spiked sample concentrations 

to calculate RPD values.  The laboratory calculated RPDs based on the SW-846 Methods. 
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However, the spiked sample concentrations varied due to sample aliquot sizes which lead to 

variations in the spike concentrations. Calculating RPDs from spiked sample concentrations 

(rather than recoveries) results in poor precision that were not necessarily indicative of the data 

quality. Comparing spike recoveries during validation was a better indicator of analytical 

precision. 

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

usability of the data was not impacted.  A total of 6 data points were rejected; however, an 

overwhelming majority (99.8%) of the data for the project was determined to be usable or usable 

as qualified for their intended purposes.   

The following data qualification flags were used by the data validators when QC issues arose in 

the data packages and required action: 

• U = UNDETECTED - the analyte was analyzed for but not detected.  

• J = ESTIMATED - the identification of the analyte is acceptable, but the quality assurance 

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

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

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

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

reporting limit.  

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

the failure of quality control criteria such that it cannot be determined if the analyte is 

present or absent from the sample. 

The Data Validation Reports discuss the application of U, J, UJ, and R validation flags, including 

the sample results qualified and a detailed description of the anomaly or outlier. The rejected data 

and the non-detected data reported with limits of detection (LODs) greater than the LODs 

presented in the UFP-QAPP, which also exceed screening criteria, are discussed below.  
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All SVOC surrogates in field duplicate sample LL2mw-271-D yielded extremely low (less than 

10%) recoveries as reported in SDG 280-83171-1. Six phthalate analytes were reported for sample 

LL2mw-271-D; these results were rejected and are not usable for project decisions. However, the 

parent sample LLmw-271, yielded phthalate results that were not rejected. It should be noted that 

sample LL2mw-271-D was re-extracted and reanalyzed with acceptable surrogate recoveries; 

however, the holding time was grossly exceeded (greater than 2x) for the re-extraction and 

reanalysis. The re-extraction and reanalysis results are also not usable.  With the exception of a B-

flagged result for diethyl phthalate in May 2014, none of the rejected constituents have been 

historically reported above detection limits in samples collected from LL2mw-271. 

In three SDGs (SDGs 280-83089-1, SDG 280-83104-1, and SDG 280-83171-1), the LODs and 

limits of quantitation (LOQs) were elevated for PCBs because a smaller volume was used for 

extraction (250 mL) instead of the 1000 mL required to achieve the lower LODs and LOQs 

presented in the UFP-QAPP. Future sampling events will collect additional sample volume to 

perform the low-level PCB analysis. As a result of the higher LODs reported during this sampling 

event, three PCBs (Aroclor-1016, Aroclor-1242, and Aroclor-1260) did not meet the Project 

Action Level (PAL); these compounds will meet the PAL in future events. 

Table 3-3 presents the percent, by analytical method, of data that were acceptable (based on data 

not rejected) for use. Six SVOC data points were rejected; however, overall data completeness 

based on usability was 99.8%. All non-rejected data meet the requirements specified in the DoD 

QSM, method criteria, and the QAPP associated with this project.  

3.3 GROUNDWATER SCREENING CRITERIA 

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

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

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

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

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

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

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

March 23, 2010 (SAIC, 2010). Although background levels for metals constituents are presented 
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in this report, the Ohio EPA has questioned the validity of the background levels. Therefore, a 

comparison of groundwater data to background levels was not conducted for the May 2016 data. 

The FWGW RI, currently being implemented, will include a background study that will determine 

new background values and an update of FWCUGs to reflect exposure and toxicity values 

recommended by and representative of current USEPA guidance. 

May 2016 groundwater data were compared to screening criteria as follows: 

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

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

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

FWCUG is less than the MCL for a given chemical, the MCL was used for screening 

purposes. If a chemical concentration was less than the FWCUG (or MCL, as applicable), 

that chemical was not considered to be an exceedance of screening criteria. If a chemical 

concentration was equal to or greater than the FWCUG (or MCL), then the chemical was 

considered to be an exceedance of screening criteria. If a chemical does not have a 

FWCUG, the chemical was compared against the RSL, as follows in Step 2. 

• Step 2 – Screen applicable data against the United States EPA (USEPA) RSLs for tap 

water. If a chemical concentration was equal to or greater than its RSL, then the chemical 

was considered to be an exceedance of screening criteria. If a chemical does not have either 

a FWCUG or RSL, a cleanup goal may need to be developed in coordination with Ohio 

EPA. 

The applicable screening criteria are included as part of Table 3-2.  

3.4 GROUNDWATER ANALYTICAL RESULTS 

The groundwater analytical results for detected constituents are presented in Table 3-2. This table 

only presents the detected groundwater results by analyte group (e.g., volatile organic compounds 

[VOCs], semi-volatile organic compounds [SVOCs]). The AOC and aquifer monitored by each 

well is also identified on this table. The appropriate screening criteria are included in Table 3-2, 

and data equal to or in excess of the screening criteria are also identified on Table 3-2. Complete 
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data tables, including all of the detected and non-detected analytical data per monitoring well, will 

be included in the Annual FWGW Report for 2016.  

A discussion of analytical result exceedances is presented in Section 4. 

3.5 pH MONITORING 

As part of each sampling event, field parameter readings of pH are collected during the purging 

and well stabilization process. The final pH readings obtained during purging, just prior to 

sampling, are included in Table 3-2. Readings below 5.0 standard pH units (s.u.) and above 9.0 s.u. 

are highlighted in Table 3-2. One pH reading of 4.44 s.u., in LL1mw-083, was measured below 

5.0 s.u.; and one reading of 13.07 s.u., in LL1mw-086, was measured above 9.0 s.u. The reading 

in LL1mw-083 is consistent with readings collected in 2015. The elevated reading in LL1mw-086 

is higher than the readings of 9.39 and 9.42 s.u. measured in 2015. 

In addition to the pH field measurements collected at the sampled monitoring wells, four additional 

monitoring wells were sampled for pH; FWGmw-002, RQLmw-011, RQLmw-012, and RQLmw-

013. As presented on Table 3-2, the pH levels measured in these four wells in May 2016 are 7.91, 

4.28, 5.26, and 3.89 standard pH units (s.u.), respectively. These values are consistent with the 

values measured in 2015. A thorough evaluation and discussion of pH levels will be included in 

the Annual FWGW Report for 2016.  
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4.0 DISCUSSION 

This section presents the analytical results from the May 2016 sampling event found at or above 

screening criteria. The data are presented in Table 3-2 and include highlighted values identifying 

concentrations detected at or in excess of the screening criteria. Constituents not detected above 

screening criteria include: VOCs, PCBs, hexavalent chromium, nitrate/nitrite, and perchlorate.  

4.1 SVOCS 

One SVOC, benzo(a)anthracene, was detected at concentrations above screening criteria in the 

monitoring wells sampled for these analytes in May 2016. Note that 2,4-dinitrotoluene, detected 

above screening criteria, is discussed below in Subsection 4.2. 

Benzo(a)anthracene was detected above screening criteria in monitoring well NTAmw-119, 

screened within the Unconsolidated Aquifer, and located in the NACA Test Area AOC.  

Benzo(a)anthracene was also detected in monitoring wells RQLmw-007, RQLmw-008, and 

RQLmw-009, screened in the Upper Sharon Sandstone, and located in the Ramsdell Quarry 

Landfill AOC. 

4.2 EXPLOSIVES AND PROPELLANTS 

A total of six explosives and propellants were detected at concentrations above their screening 

criteria in the monitoring wells sampled for these analytes in May 2016. Note that although 2,4-

dinitrotoluene was analyzed as an SVOC, it is a precursor compound used to make explosives and 

is included in this subsection. 

1,3-Dinitrobenzene was detected above screening criteria in monitoring wells LL1mw-083 and 

LL1mw-084, screened in the Upper Sharon Sandstone, and located in the Load Line 1 AOC. 

2,4-Dinitrotoluene was detected above screening criteria in monitoring wells LL1mw-083 and LL1mw-

084, located in the Load Line 1 AOC; LL2mw-059 and LL2mw-267, located in the Load Line 2 AOC; and 

LL3mw-238 and LL3mw-241, located in the Load Line 3 AOC. Each of these exceedances was detected 

in wells screened within the Upper Sharon Sandstone. 

2,4,6-Trinitrotoluene was detected above screening criteria in monitoring well FBQmw-174, 

screened in the Homewood Aquifer and located in the Fuze and Booster Quarry AOC.  2,4,6-
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Trinitrotoluene was also detected above screening criteria in the following monitoring wells 

screened in the Upper Sharon Sandstone: LL1mw-083 and LL1mw-084, located in the Load Line 

1 AOC; and LL3mw-238 and LL3mw-241, located in the Load Line 3 AOC. 

2-Amino-4,6-dinitrotoluene and 4-amino-2,6-dinitrotoluene were each detected above screening 

criteria in monitoring wells LL1mw-083 and LL1mw-084, located in the Load Line 1 AOC; 

LL2mw-059 and LL2mw-267, located in the Load Line 2 AOC; and LL3mw-238, LL3mw-241, 

and LL3mw-244, located in the Load Line 3 AOC.  Each of these monitoring wells is screened in 

the Upper Sharon Sandstone. 

RDX was detected above screening criteria in the following monitoring wells screened in the 

Unconsolidated Aquifer: DETmw-004, located in the Open Demolition Area #2 AOC; WBGmw-

006 and WBGmw-009, located in the Winklepeck Burning Grounds AOC.  RDX was also detected 

above screening criteria the following monitoring wells screened in the Upper Sharon Sandstone:  

LL1mw-084, located in the Load Line 1 AOC; LL2mw-267, located in the Load Line 2 AOC; and 

LL3mw-238 and LL3mw-241, located in the Load Line 3 AOC. 

4.3 PESTICIDES 

One pesticide, beta-BHC, was detected at a concentration above its screening criteria in only one 

of the monitoring wells sampled for pesticides in May 2016. Beta-BHC exceeded its screening 

criteria in LL3mw-238, screened in the Upper Sharon Sandstone, located in the Load Line 3 AOC. 

4.4 INORGANICS 

Instances of total inorganic constituents exceeding screening criteria are identified on Table 3-2. 

Of the 40 monitoring wells screened in the Unconsolidated, Homewood, and Upper Sharon 

Sandstone Aquifers, analyzed for at least one inorganic constituent, exceedances were detected in 

33 of these wells. At least one exceedance of a total inorganic constituent was detected in each of 

the two Basal Sharon Conglomerate monitoring wells analyzed for total inorganics.   

Total inorganics constituents did not exceed screening criteria in monitoring wells FBQmw-174 

screened in the Homewood Aquifer, and located in the Fuze and Booster Quarry AOC; LL10mw-

003, screened in the Homewood Aquifer, and located in the Load Line 10 AOC; FWGmw-004, 
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screened in the Unconsolidated Aquifer; LL2mw-060, screened in the Upper Sharon Sandstone 

and located in the Load Line 2 AOC; and LL3mw-241, LL3mw-244, and LL3mw-246, screened 

in the Upper Sharon Sandstone and located in the Load Line 3 AOC. 

The total metals detected above screening criteria include aluminum, antimony, arsenic, cadmium, 

cobalt, iron, manganese, and vanadium. The screening criteria for each of these metals is the 

corresponding RSL. Previously calculated background FWCUGs are not used to evaluate metals 

data. A background study is being conducted as part of the FWGW RI. The results of the study 

will be used to support a determination of background FWCUG requirements for metals. Once 

established, groundwater metals data will be compared against the revised background FWCUGs. 

One sample collected from monitoring well FWGmw-011 was filtered and also analyzed for 

dissolved metals. This monitoring well had a high turbidity reading of 60.7 nephelometric turbidity 

units (NTU). The dissolved metals results indicate concentrations of arsenic, cobalt, iron, and 

manganese were detected in excess of screening criteria.  

The dissolved metals exceedances were less than the corresponding total metals exceedances. A 

large difference in concentrations was noted for iron. This may indicate that sediment entrained in 

the groundwater sample, as evidenced with the elevated turbidity value, has an influence on the 

concentrations of inorganics in groundwater. In accordance with the Final RIWP (TEC-Weston 

JV, 2016a), monitoring wells with measured turbidity values in excess of 10 NTU will be 

redeveloped to reduce the potential for suspended solids to affect sample results.  Based on the 

May 2016 sampling, five wells (FWGmw-002, FWGmw-004, FWGmw-011, LL7mw-001, and 

LL12mw-242), will be redeveloped prior to sampling during the Fall 2016 semi-annual 

monitoring. 

The five RCRA wells were sampled for cyanide. Cyanide was detected above screening criteria in 

each of these wells: DETmw-003, DETmw-004, RQLmw-007, RQLmw-008, and RQLmw-009.   
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Figure: 3-1
Groundwater and Environmental Investigation

Services for RVAAP-66 Facility-wide Groundwater
Former Ravenna Army Ammunition Plant

Ravenna, Ohio
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Notes:
- Potentiometric Surfaces based on data collected in July 2015
- Basemap Sources: ESRI Map Services - 
  Canvas/World_Light_Gray_Base and World_Street_Map
- Unconsolidated Aquifer indicated to not be present, based on
   the most recent Facility Wide Groundwater Monitoring Program
  Report on the January 2014 Sampling Event 
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Figure: 3-2
Groundwater and Environmental Investigation

Services for RVAAP-66 Facility-wide Groundwater
Former Ravenna Army Ammunition Plant

Ravenna, Ohio
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Notes:
- Potentiometric Surfaces based on data collected in July 2015
- Basemap Sources: ESRI Map Services - 
  Canvas/World_Light_Gray_Base and World_Street_Map 
- Surface Elevation Contours - USDA

Overview Map
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Add note:
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. The pending RI will include 
review of historical well installation records with respect to monitored 
formations and evaluation of the localized hydrogeology to confirm 
hydraulic connection of the monitoring well saturated intervals utilized 
for generating potentiometric surface elevation contours.  



Path: I:\GIS Project Files\15363_Cardno Weston Services\Ravenna\GIS\MXDs\Annual_Reports\2016_GW_Final\Fig_3_03 Potentiometric Surface Map - Upper Sharon Aquifer.mxd, 12/29/2016 11:07:09 AM, wilderj

@A
@A
@A

@A

@A

@A

@A

@A

@A

@A
@A @A

@A

@A@A

@A

@A

@A

@A

@A

@A@A

@A

@A

@A

@A
@A

@A

@A

@A

@A
@A

@A

@A

@A
@A

@A@A
@A
@A

@A@A

@A
@A

@A

@A
@A

@A@A
@A

@A

@A

@A

@A

@A
@A

@A

@A

@A
@A

@A

@A

@A

@A
@A

@A

@A

@A@A@A

@A

@A
@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

1040

1030

RQLmw-017
964.38

RQLmw-008
961.68

RQLmw-007
961.68

WBGmw-021
1003.01

WBGmw-020
1033.37

LL2mw-271
951.84

FWGmw-016
998.90

FWGmw-012
941.24

WBGmw-019
973.72

RQLmw-016
963.46

RQLmw-015
963.08 RQLmw-012

958.29

LL2mw-265
952.81

RQLmw-011
956.99

RQLmw-010
959.13

RQLmw-006
963.28

BKGmw-015
992.33

BKGmw-006
1005.84

BKGmw-018
1029.99

LL2mw-060
953.22

LL2mw-059
954.70

LL3mw-246
970.86

DA2mw-115
1032.97

LL3mw-244
980.18

LL3mw-241
987.15

CBPmw-009
963.63

DA2mw-114
1027.30

LL4mw-201
968.43

LL3mw-245
970.65

LL11mw-012
1061.77

FWGmw-013
1042.20

ASYmw-004
972.15

ASYmw-001
971.44

ASYmw-003
971.66

ASYmw-005
973.48

ASYmw-002
972.76

ASYmw-009
972.60

ASYmw-006
970.72

RQLmw-014
955.95

LL3mw-243
980.58

LL3mw-242
986.30

LL3mw-240
980.90

LL3mw-239
981.92

LL3mw-237
992.57

LL3mw-236
997.53LL3mw-234

997.38

LL3mw-233
981.49

LL3mw-232
984.96

LL2mw-270
1003.29

LL2mw-268
1003.44

LL2mw-262
1006.43

LL2mw-261
1005.16

BKGmw-008
958.56

L12mw-189
974.50

L12mw-186
973.31

L12mw-183
972.72

L12mw-113
975.37

LL2mw-267
1006.27

LL1mw-084
974.04

LL1mw-083
966.09

B12mw-013
988.53

EBGmw-131
941.01

B12mw-012
993.03

B12mw-010
992.78

B12mw-011
992.26

LL2mw-269
996.44

LL2mw-264
1007.37

LL2mw-263
1005.52

BKGmw-012
992.29

BKGmw-010
993.48

LL1mw-085
964.06

LL1mw-082
979.96LL1mw-080

986.32

LL1mw-079
969.72

LL1mw-078
967.79

LL1mw-067
965.92

LL1mw-063
974.14

LL1mw-081
971.95

LL2mw-266
1006.68

LL3mw-235
994.85

RQLmw-013
957.78

LL3mw-238
992.05

RQLmw-009
961.42

1060

1050

10
40 10

30 10
20

1010

1000

990

980

970

990

980

96
0

1000

970

970 95
0

i1=0.014

i2=0.0075

i3=0.013

11
20

10
50

10
20 930

96
0 950

1130

1060

940

920

10
40

10
30

10
10

11
70

11
40

11
30

1120

1070

106
0

1040

950

930

910

10
20

96
0

960
950

93
092

0

11
20

10
70

950

940

950

940

950940

94
0

93
0

10
50

1040

1030

1020

10
10

950

1140

1060

1070

94
0

10
60

95
0

10
60

1040

10
30

1030

10
10

940

93091
0

11
30

10
70

11
20

1070

1050

96
0

960

960

950
950

940

940

950

95
0

930

920

Figure: 3-3
Groundwater and Environmental Investigation

Services for RVAAP-66 Facility-wide Groundwater
Former Ravenna Army Ammunition Plant

Ravenna, Ohio
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Groundwater and Environmental Investigation
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Table 1-1
May 2016 Groundwater Analytes by Well

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report

WELL ID VOCs

SVOC

Explosives/
Propellants Pesticides PCBs Metals

Hexavalent 
Chromium Cyanide Perchlorate Nitrate pH

Nitro-
aromatics Phthalates Phenols PAHs

DA2mw-115 X X X
DETmw-003 X X X X X X X X X X
DETmw-004 X X X X X X X X X X
FBQmw-174 X X X X
FWGmw-002 X
FWGmw-004 X X X
FWGmw-007 X X X
FWGmw-011 X X X
FWGmw-012 X X X
FWGmw-015 X X X
FWGmw-016 X X X
LL1mw-064 X X X
LL1mw-065 X X X
LL1mw-083 X X X X
LL1mw-084 X X X X
LL1mw-086 X X X
LL1mw-087 X X X
LL1mw-088 X X X X
LL2mw-059 X X X
LL2mw-060 X X X
LL2mw-267 X X X
LL2mw-271 X X X X
LL3mw-238 X X X X
LL3mw-241 X X X X
LL3mw-244 X X X X X
LL3mw-246 X X X X
LL7mw-001 X X X X
LL10mw-003 X X X X
LL12mw-185 X (As Only) X
LL12mw-187 X X X X
LL12mw-242 X X X X
LL12mw-245 X X X X
LL12mw-247 X X X X X
NTAmw-119 X X X X X X
RQLmw-007 X X X X X X X X X
RQLmw-008 X X X X X X X X X
RQLmw-009 X X X X X X X X X
RQLmw-011 X
RQLmw-012 X
RQLmw-013 X
SCFmw-002 X X X X X
SCFmw-004 X X X X
WBGmw-006 X X X
WBGmw-009 X X X
WBGmw-020 X X X
WBGmw-021 X X X
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Table 2-1
QA/QC Sample Summary for May 2016

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report

Contractor Laboratory Government Laboratory Requested Laboratory Analysis
Assoc. M

Sample
Locations

Primary Lab
Sample ID Date

Sample
Type

Assoc.
QC Dup

Assoc.
QC Trip

Blank
MS/
MSD QA Lab Sample ID

QC Trip
Blank

Number 35
3.

2

68
60

60
10

C

60
20

A

71
96

A

74
70

A

80
81

B

80
82

A

82
60

B

82
70

D

82
70

D
 S

I

83
30

B

90
12

B

DA2mw-115 DA2mw-115 5/10/2016 GW -- 051016-TB -- -- -- X X X X X
DETmw-003 DETmw-003 5/10/2016 GW -- 051016-TB -- -- -- X X X X X X X X X X
DETmw-004 DETmw-004 5/10/2016 GW -- 051116-TB -- -- -- X X X X X X X X X X
FBQmw-174 FBQmw-174 5/11/2016 GW -- 051216-TB -- -- -- X X X X X X
FWGmw-002 -- 5/11/2016 GW -- 051216-TB -- -- -- field pH monitoring only
FWGmw-004 FWGmw-004 5/9/2016 GW FWGmw-004-D 051016-TB -- -- -- X X X X X
FWGmw-007 FWGmw-007 5/11/2016 GW -- 051216-TB -- -- -- X X X X X
FWGmw-011 FWGmw-011 5/12/2016 GW FWGmw-011-D 051316-TB Y -- -- X X X X X
FWGmw-012 FWGmw-012 5/12/2016 GW -- 051316-TB -- -- -- X X X X X
FWGmw-015 FWGmw-015 5/9/2016 GW -- 051016-TB -- -- -- X X X X X
FWGmw-016 FWGmw-016 5/9/2016 GW -- 051016-TB -- -- -- X X X X X
LL1mw-064 LL1mw-064 5/12/2016 GW -- 051316-TB -- -- -- X X X X X
LL1mw-065 LL1mw-065 5/12/2016 GW -- 051216-TB -- -- -- X X X X X
LL1mw-083 LL1mw-083 5/13/2016 GW -- 051316-TB -- -- -- X X X X X X
LL1mw-084 LL1mw-084 5/13/2016 GW -- 051316-TB -- -- -- X X X X X X
LL1mw-086 LL1mw-086 5/12/2016 GW -- 051216-TB -- -- -- X X X X X
LL1mw-087 LL1mw-087 5/12/2016 GW -- 051216-TB -- -- -- X X X X X
LL1mw-088 LL1mw-088 5/11/2016 GW -- 051216-TB -- -- -- X X X X X X
LL2mw-059 LL2mw-059 5/13/2016 GW -- 051316-TB -- -- -- X X X X X
LL2mw-060 LL2mw-060 5/13/2016 GW -- 051316-TB -- -- -- X X X X X
LL2mw-267 LL2mw-267 5/13/2016 GW -- 051316-TB -- -- -- X X X X X
LL2mw-271 LL2mw-271 5/12/2016 GW LL2mw-271-D 051216-TB -- -- -- X X X X X X
LL3mw-238 LL3mw-238 5/12/2016 GW -- 051216-TB -- -- -- X X X X X X
LL3mw-241 LL3mw-241 5/12/2016 GW -- 051216-TB -- -- -- X X X X X X
LL3mw-244 LL3mw-244 5/13/2016 GW LL3mw-244-D 051316-TB -- -- -- X X X X X X X
LL3mw-246 LL3mw-246 5/12/2016 GW -- 051216-TB Y -- -- X X X X X X
LL7mw-001 LL7mw-001 5/10/2016 GW -- 051116-TB -- -- -- X X X X X X
LL10mw-003 L10mw-003 5/11/2016 GW L10mw-003-D 051216-TB -- -- -- X X X X X
LL12mw-185 L12mw-185 5/11/2016 GW -- 051116-TB -- -- -- X X X
LL12mw-187 L12mw-187 5/11/2016 GW -- 051216-TB Y -- -- X X X X X X
LL12mw-242 L12mw-242 5/11/2016 GW -- 051216-TB -- -- -- X X X X X X
LL12mw-245 L12mw-245 5/11/2016 GW -- 051216-TB -- -- -- X X X X X X
LL12mw-247 L12mw-247 5/11/2016 GW L12mw-247-D 051116-TB -- -- -- X X X X X X X
NTAmw-119 NTAmw-119 5/11/2016 GW -- 051216-TB Y -- -- X X X X X X X
RQLmw-007 RQLmw-007 5/12/2016 GW -- 051216-TB Y -- -- X X X X X X X X X X
RQLmw-008 RQLmw-008 5/12/2016 GW -- 051216-TB -- -- -- X X X X X X X X X X
RQLmw-009 RQLmw-009 5/12/2016 GW RQLmw-009-D 051216-TB -- -- -- X X X X X X X X X X
RQLmw-011 -- 5/12/2016 GW -- -- -- -- -- field pH monitoring only
RQLmw-012 -- 5/12/2016 GW -- -- -- -- -- field pH monitoring only
RQLmw-013 -- 5/12/2016 GW -- -- -- -- -- field pH monitoring only
SCFmw-002 SCFmw-002 5/11/2016 GW -- 051116-TB Y -- -- X X X X X X X
SCFmw-004 SCFmw-004 5/13/2016 GW -- 051316-TB -- -- -- X X X X X X
WBGmw-006 WBGmw-006 5/10/2016 GW -- 051016-TB -- -- -- X X X X X
WBGmw-009 WBGmw-009 5/10/2016 GW -- 051016-TB -- -- -- X X X X X
WBGmw-020 WBGmw-020 5/10/2016 GW -- 051016-TB -- -- -- X X X X X
WBGmw-021 WBGmw-021 5/10/2016 GW -- 051016-TB -- -- -- X X X X X
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Table 3-1
Well Construction Details and Groundwater Elevations - May 2016

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report

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 - May 

2016 (ft, 
BTOC)

Groundwater 
Elevation - 

May 2016 (ft, 
AMSL)

Open Demolition Area #2
DA2mw-115 2355269.00 560459.00 1,035.40 44.0 1,038.08 A Upper Sharon SS 33.75 43.75 44.05 2.68 46.8 5.62 1032.46
DETmw-003 2355204.94 560456.10 1,035.81 15.0 1,036.81 A Unconsolidated 7.0 12.0 12.0 1.00 13.0 9.27 1027.54
DETmw-004 2355072.36 560454.22 1,037.68 11.0 1,038.68 A Unconsolidated 6.0 11.0 11.0 1.00 12.0 11.20 1027.48

Fuze and Booster Quarry 
Landfill/Ponds

FBQmw-174 2350289.81 554142.44 1,135.78 22.5 1,139.97 A Homewood 12.0 22.0 22.0 4.19 26.2 15.05 1124.92

Facility-Wide 
Groundwater

FWGmw-002 2367606.00 571015.00 970.60 71.0 973.10 A Unconsolidated 57 67 67.3 2.50 70.05 23.89 949.21
FWGmw-004 2356970.00 549319.00 1,034.50 20.0 1,037.15 A Unconsolidated 9.5 19.5 19.8 2.65 22.6 12.43 1024.72
FWGmw-007 2344785.00 548356.00 1,072.80 30.0 1,075.41 A Unconsolidated 19.5 29.5 29.8 2.61 32.35 23.55 1051.86
FWGmw-011 2380390.00 566801.00 939.00 17.5 941.61 A Unconsolidated 6 16 16.3 2.61 17.8 2.02 939.59
FWGmw-012 2380389.00 566790.00 938.90 40.0 941.39 A Sharon Shale 29.5 39.5 39.8 2.49 42.45 0.50 940.89
FWGmw-015 2358353.00 550179.00 1,012.10 26.0 1,014.51 A Unconsolidated 13.5 23.5 23.8 2.41 26.35 5.37 1009.14
FWGmw-016 2358364.00 550171.00 1,011.90 65.0 1,014.39 A Upper Sharon SS 54.5 64.5 64.8 2.49 67.5 15.91 998.48

Load Line 1

LL1mw-064 2380286.97 563118.74 932.32 18.4 935.10 A Unconsolidated 8.0 18.0 18.4 2.78 21.1 0.60 934.50
LL1mw-065 2380452.00 560916.92 941.53 20.5 944.41 A Unconsolidated 10.2 20.2 20.5 2.88 23.4 10.68 933.73
LL1mw-083 2377074.80 563612.75 992.80 39.3 995.20 A Upper Sharon SS 29.1 38.6 39.3 2.40 41.7 31.76 963.44
LL1mw-084 2377316.02 563160.44 996.40 37.0 998.73 A Upper Sharon SS 26.7 36.3 37.0 2.33 39.3 26.47 972.26
LL1mw-086 2380437.00 561714.00 938.00 75.0 940.63 A Unconsolidated 64.5 74.5 74.8 2.63 77.38 7.02 933.61
LL1mw-087 2378732.00 560375.00 941.80 17.5 944.32 A Unconsolidated 7 17 17.3 2.52 18.55 5.42 938.90
LL1mw-088 2380525.00 561746.00 936.30 24 938.63 A Unconsolidated 13.9 23.9 24.51 3.00 27.54 5.88 932.75

Load Line 2

LL2mw-059 2375453.00 558020.00 964.33 19.5 966.67 A Upper Sharon SS 9.3 19.1 19.5 2.34 21.8 12.90 953.77
LL2mw-060 2375978.00 558022.00 958.93 18.3 961.57 A Upper Sharon SS 8.1 17.9 18.3 2.64 20.9 9.59 951.98
LL2mw-267 2373715.04 561393.22 1,012.81 20.5 1,014.81 A Upper Sharon SS 9.8 19.8 20.0 2.00 22.0 9.06 1005.75
LL2mw-271 2375714.00 557827.00 958.70 24 961.19 A Upper Sharon SS 14.6 24.6 24.8 3 27.8 10.31 950.88

Load Line 3
LL3mw-238 2370625.34 559569.06 1,004.75 20.7 1,006.91 A Upper Sharon SS 10.5 20.5 20.7 2.16 22.9 15.59 991.32
LL3mw-241 2370332.80 559298.09 992.41 23.8 994.65 A Upper Sharon SS 12.7 22.7 22.9 2.24 25.1 9.94 984.71
LL3mw-244 2371456.00 556033.00 986.20 45 988.78 A Upper Sharon SS 34.5 44.5 44.8 2.58 47.25 9.85 978.93
LL3mw-246 2371441.00 555969.00 986.50 43 988.84 A Upper Sharon SS 32.8 42.8 43.0 2.75 45.75 18.78 970.06

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 32.2 18.79 1110.85

Load Line 10 LL10mw-003 2355389.92 555494.71 1,127.40 26.4 1,130.28 A Homewood 16.0 26.0 26.0 2.88 28.9 17.97 1112.31

Load Line 12

LL12mw-185 2368829.86 556946.75 979.09 24.0 981.31 A Unconsolidated 10.8 20.8 21.0 2.22 23.2 7.01 974.30
LL12mw-187 2368524.14 557633.10 977.90 29.0 979.94 A Unconsolidated 17.2 27.2 27.4 2.04 29.4 8.67 971.27
LL12mw-242 2368545.29 558020.51 978.40 26.3 981.20 A Unconsolidated 15.5 25.5 25.5 2.80 28.3 8.12 973.08
LL12mw-245 2368370.74 557044.55 977.50 29.0 980.04 A Unconsolidated 18.0 28.0 28.0 2.54 30.5 7.56 972.48
LL12mw-247 2368932.00 555141.00 981.30 20.5 984.25 A Unconsolidated 10 20 20.3 2.95 22.6 4.94 979.31

NACA Test Area NTAmw-119 2346013.00 551286.00 1,077.40 130 1,080.07 A Unconsolidated 90.0 100.0 100.3 2.67 104.6 12.00 1068.07

Ramsdell Quarry Landfill

RQLmw-007 2375872.56 566544.36 963.86 18.7 965.91 A Upper Sharon SS 6.0 16.0 16.2 2.05 18.2 5.76 960.15
RQLmw-008 2376011.08 566327.94 963.82 18.7 966.08 A Upper Sharon SS 6.0 16.0 16.2 2.26 18.5 5.93 960.15
RQLmw-009 2376253.65 566351.20 962.60 18.8 964.58 A Upper Sharon SS 5.9 15.9 16.4 1.98 18.4 4.75 959.83
RQLmw-011 2376398.19 566819.66 974.60 35.4 976.57 A Upper Sharon SS 12.4 32.4 32.6 1.97 34.6 20.74 955.83
RQLmw-012 2376558.19 566551.95 975.12 30.5 977.65 A Upper Sharon SS 19.8 29.8 30.0 2.53 32.5 20.47 957.18
RQLmw-013 2376204.93 566928.09 978.04 34.4 980.71 A Upper Sharon SS 23.7 33.7 33.9 2.67 36.6 24.09 956.62

Basal Sharon 
Conglomerate

SCFmw-002 2368927.36 555152.38 982.28 153 984.56 A Basal Sharon Cong. 137 147 NA 2.28 149.65 18.59 965.97
SCFmw-004 2378730.23 560361.03 941.87 120 944.17 A Basal Sharon Cong. 100 110 NA 2.30 112.47 0.00 944.17

Winklepeck Burning 
WBGmw-006 2359087.79 563008.87 1,012.16 19.0 1,014.66 A Unconsolidated 7.6 17.6 17.9 2.50 20.4 6.26 1008.40
WBGmw-009 2357159.20 561603.54 1,045.03 24.0 1,047.53 A Unconsolidated 11.4 21.4 21.5 2.50 24.0 14.50 1033.03
WBGmw-020 2357161.00 561623.00 1,043.40 43.3 1,044.31 A Upper Sharon SS 32.9 42.9 43.2 0.91 43.8 11.73 1032.58
WBGmw-021 2359106.00 563009.00 1,010.00 42.5 1,010.92 A Upper Sharon SS 32 42 42.3 0.92 43.1 8.53 1002.39

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.
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
ASML - above mean sea level
BGS = below ground surface
BTOC - below top of casing
ft - feet
N/A - not applicable
nm - not measured
TOC - top of casing



Table 3-2
Summary of May 2016 Detected Constituents

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report

Well Number DA2mw-115 DETmw-003 DETmw-004 FBQmw-174 FWGmw-002 FWGmw-004 FWGmw-004-D FWGmw-007 FWGmw-011 FWGmw-011-D FWGmw-012 FWGmw-015 FWGmw-016 LL10mw-003 LL10mw-003-D
Sample Date 5/10/2016 5/10/2016 5/10/2016 5/11/2016 5/11/2016 5/9/2016 5/9/2016 5/11/2016 5/12/2016 5/12/2016 5/12/2016 5/9/2016 5/9/2016 5/11/2016 5/11/2016

RVAAP Area Screening Criteria Open Demolition 
Area #2

Open Demolition 
Area #2

Open Demolition 
Area #2

Fuze and Booster 
Quarry Facility-Wide Facility-Wide Facility-Wide Facility-Wide Facility-Wide Facility-Wide Facility-Wide Facility-Wide Facility-Wide Load Line 10 Load Line 10

Monitored Zone FWCUG MCL RSL
Upper Sharon 

Sandstone Unconsolidated Unconsolidated Homewood Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon 
Sandstone Unconsolidated Upper Sharon 

Sandstone Homewood Homewood

Field Measurements
pH (s.u.) See Notes 7.83 7.74 6.89 5.48 7.91 HF 7.58 7.58 6.89 7.05 7.05 5.85 6.88 7.17 7.07 7.07

Turbidity (NTU) --- 0.00 0.00 0.00 0.00 296 25.9 25.9 8.00 60.7 60.7 0.00 0.00 0.00 0.00 0.00
VOCs (ug/L)

1,1,1-Trichloroethane 200 800 NA 1 U 1 U NA NA NA NA NA NA NA NA NA NA 1 U 1 U
1,1-Dichloroethane 2.8 NA 1 U 1 U NA NA NA NA NA NA NA NA NA NA 1 U 1 U
1,1-Dichloroethene 7 28 NA 1 U 1 U NA NA NA NA NA NA NA NA NA NA 1 U 1 U
Acetone 1400 NA 10 U 10 U NA NA NA NA NA NA NA NA NA NA 10 U 10 U
Carbon tetrachloride 5 5 0.46 NA 2 U 2 U NA NA NA NA NA NA NA NA NA NA 1.6 J 1.8 J

SVOCs (ug/L)
2,4-Dinitrotoluene 0.12 0.24 0.45 U 0.46 U 21 U 0.41 U NA 0.51 UJ 0.48 UJ 0.47 U 0.46 U NA 0.48 U 0.42 UJ 0.44 UJ 19 U 21 U
3&4-Methylphenol -- -- -- NA 20 U 21 U NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 53 NA 0.12 U 0.11 U NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 180 NA 0.12 U 0.11 U NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.004 0.012 NA 0.12 U 0.11 U NA NA NA NA NA NA NA NA NA NA NA NA
Benzyl Alcohol 200 NA 26 U 26 U NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 6 5.6 11 U 0.91 J 10 U 0.7 J NA 11 U 12 U 11 U 11 U NA 0.56 J 10 UJ 9.7 U 1 J 10 U
Dibenzofuran 0.79 NA 10 U 10 U NA NA NA NA NA NA NA NA NA NA NA NA
Diethyl phthalate 1500 22 U 20 U 21 U 22 U NA 22 U 24 U 21 U 22 U NA 19 U 21 UJ 19 U 19 U 21 U
Dimethyl phthalate -- -- -- 22 U 20 U 21 U 22 U NA 22 U 24 U 21 U 22 U NA 19 U 21 UJ 19 U 19 U 21 U
Fluoranthene 80 NA 0.12 U 0.11 U NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 29 NA 0.12 U 0.11 U NA NA NA NA NA NA NA NA NA NA NA NA
Isophorone 78 NA 10 U 10 U NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 0.17 NA 0.12 U 0.012 J NA NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene 0.521 0.14 0.45 U 0.46 U 0.44 U 0.41 U NA 0.51 UJ 0.48 UJ 0.47 U 0.46 U NA 0.48 U 0.42 UJ 0.44 UJ 19 U 21 U

Explosives (ug/l)
1,3,5-Trinitrobenzene 59 1.1 U 1.1 U 1.1 U 1 U NA 1.3 UJ 1.2 UJ 1.2 U 1.2 U NA 1.2 U 1 UJ 1.1 UJ NA NA
1,3-Dinitrobenzene 0.104 0.2 0.45 U 0.46 U 0.44 U 0.41 U NA 0.51 UJ 0.48 UJ 0.47 U 0.46 U NA 0.48 U 0.42 UJ 0.44 UJ NA NA
2,4,6-Trinitrotoluene 0.521 0.98 0.45 U 0.46 U 0.44 U 31 D Q NA 0.51 UJ 0.48 UJ 0.47 U 0.46 U NA 0.48 U 0.42 UJ 0.44 UJ NA NA
2-Amino-4,6-dinitrotoluene 0.209 3.9 0.22 U 0.23 U 0.22 U 0.2 U NA 0.25 UJ 0.24 UJ 0.24 U 0.23 U NA 0.24 U 0.21 UJ 0.22 UJ NA NA
4-Amino-2,6-dinitrotoluene 0.209 3.9 0.22 U 0.23 U 0.076 J 0.2 U NA 0.25 UJ 0.24 UJ 0.24 U 0.23 U NA 0.24 U 0.21 UJ 0.22 UJ NA NA
HMX (Explosive) 100 0.45 U 0.46 U 2 M 0.64 J NA 0.51 UJ 0.48 UJ 0.47 U 0.46 U NA 0.48 U 0.42 UJ 0.44 UJ NA NA
PETN (Explosive) 3.9 2.2 U 2.3 U 2.2 U 2 U NA 2.5 UJ 2.4 UJ 2.4 U 2.3 U NA 2.4 U 2.1 UJ 2.2 UJ NA NA
RDX (Explosive) 0.774 0.7 0.22 U 0.23 U 3.2 M 0.2 U NA 0.25 UJ 0.24 UJ 0.24 U 0.23 U NA 0.24 U 0.21 UJ 0.22 UJ NA NA

Pesticides (ug/L)
beta-BHC 0.047 0.025 NA 0.061 U 0.057 U 0.057 U NA NA NA NA NA NA NA NA NA NA NA

Common Anions (ug/L)
Nitrite/Nitrate (NO3/NO2-N) 10000 10000 3200 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Inorganics (ug/L)
Aluminum 2000 23 J 300 U 300 U 130 J NA 170 J 220 J 1100 3000 NA 23 J 59 J 300 U 300 U 300 U
Antimony 6 0.78 6 U 6 U 6 U 6 U NA 6 U 6 U 6 U 6 U J NA 6 U 6 U 6 U 6 U 6 U
Arsenic 10 0.052 2 J 8.6 5 U 5 U NA 5 U 5 U 0.95 J 6 NA 2.2 J 0.4 J 4.3 J 5 U 5 U
Barium 2000 380 19 49 52 14 NA 20 D 17 D 25 43 NA 24 7.7 D 53 D 3.6 4.7
Beryllium 4 2.5 0.095 J 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U
Cadmium 5 0.92 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 1 U
Calcium --- --- --- 97000 90000 120000 4900 NA 94000 94000 110000 64000 NA 24000 290000 110000 62000 60000
Chromium --- --- --- 10 U 10 U 10 U 10 U NA 0.57 J 10 U 0.68 J 3.4 J NA 10 U 10 U 10 U 10 U 10 U
Cobalt 0.6 0.17 J 0.32 J 1 U 0.23 J NA 0.09 J 0.11 J 1.1 3.2 NA 1.8 0.36 J 1 U 1 U 1 U
Copper 1300 80 2 U 2 U 1.1 J 0.8 J NA 2 U 2 U 0.81 J 4.5 NA 1 J 0.63 J 2 U 2 U 2 U
Iron 1400 900 1800 100 U 160 NA 210 J 360 J 1200 12000 B NA 4500 B 160 620 100 U 55 J
Lead 15 15 0.2 J 3 U 3 U 3 U NA 3 U 3 U 0.47 J 3 NA 0.22 J 3 U 3 U 3 U 3 U
Magnesium --- --- --- 29000 36000 25000 1800 NA 49000 49000 51000 14000 NA 5300 310000 31000 19000 19000
Manganese 43 100 260 3.3 J 23 Q NA 9.3 12 230 J 330 J NA 86 J 340 210 0.43 J Q 3.5 U Q
Nickel 39 3 U 3 U 3 U 5.4 NA 0.35 J 0.52 J 2.5 J 4.5 NA 1.3 J 1.3 J 3 U 3 U 3 U
Potassium --- --- --- 3500 1900 J 1300 J 910 J NA 740 J 730 J 2300 J 1900 J NA 980 J 3800 2400 J 620 J 600 J
Selenium 50 10 5 U 5 U 5 U 5 U NA 5 U 0.96 J 5 U 5 U NA 5 U 5 U 5 U 5 U 5 U
Silver 9.4 5 U 5 U 5 U 5 U Q NA 0.061 J 5 U 5 U Q 5 U NA 5 U Q 5 U 5 U 5 U 5 U Q
Sodium --- --- --- 13000 13000 1900 J 1200 J NA 4000 J 4000 J 7300 5800 NA 6200 48000 12000 8400 8000
Vanadium 8.6 6 U 6 U 6 U 6 U NA 6 U 6 U 1.3 J 3.7 J NA 6 U 6 U 6 U 6 U 6 U
Zinc 600 20 U 20 U 9.2 J 25 NA 20 U Q 20 U Q 6.1 J 12 J NA 2.4 J 20 U Q 20 U Q 20 U 20 U
Cyanide 200 0.15 NA 2.9 J 2.9 J NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (ug/L)
Arsenic, Dissolved 10 0.052 NA NA NA NA NA NA NA NA 3 J 3.5 J NA NA NA NA NA
Barium, Dissolved 2000 380 NA NA NA NA NA NA NA NA 32 36 NA NA NA NA NA
Calcium, Dissolved --- --- --- NA NA NA NA NA NA NA NA 58000 J 58000 J NA NA NA NA NA
Cobalt, Dissolved 0.6 NA NA NA NA NA NA NA NA 0.96 J 1 NA NA NA NA NA
Iron, Dissolved 1400 NA NA NA NA NA NA NA NA 5300 J 5200 J NA NA NA NA NA
Magnesium, Dissolved --- --- --- NA NA NA NA NA NA NA NA 12000 12000 NA NA NA NA NA
Manganese, Dissolved 43 NA NA NA NA NA NA NA NA 290 310 J NA NA NA NA NA
Potassium, Dissolved --- --- --- NA NA NA NA NA NA NA NA 1200 J 1000 J NA NA NA NA NA
Sodium, Dissolved --- --- --- NA NA NA NA NA NA NA NA 5600 5500 NA NA NA NA NA



Table 3-2
Summary of May 2016 Detected Constituents

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report

Well Number DA2mw-115 LL12MW-185 LL12mw-187 LL12mw-242 LL12mw-245 LL12MW-247 LL12MW-247D LL1mw-064 LL1mw-065 LL1mw-083 LL1mw-084 LL1mw-086 LL1mw-087 LL1mw-088 LL2mw-059
Sample Date 5/10/2016 5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/11/2016 5/12/2016 5/12/2016 5/13/2016 5/13/2016 5/12/2016 5/12/2016 5/11/2016 5/13/2016

RVAAP Area Screening Criteria Open Demolition 
Area #2 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 12 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 1 Load Line 2

Monitored Zone FWCUG MCL RSL
Upper Sharon 

Sandstone Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Unconsolidated Upper Sharon 
Sandstone

Upper Sharon 
Sandstone Unconsolidated Unconsolidated Unconsolidated Upper Sharon 

Sandstone
Field Measurements
pH (s.u.) See Notes 7.83 6.55 6.36 7.23 6.90 7.16 7.16 7.71 7.50 4.44 5.60 13.07 7.20 7.34 6.17

Turbidity (NTU) --- 0.00 0.00 0.00 27.00 0.00 9.70 9.70 0.00 0.00 4.00 8.70 0.00 0.00 0.00 9.80
VOCs (ug/L)

1,1,1-Trichloroethane 200 800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane 2.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene 7 28 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 1400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs (ug/L)
2,4-Dinitrotoluene 0.12 0.24 0.45 U 0.47 U 0.46 U 0.49 U 0.47 U 0.42 U 0.42 UJ 0.43 U 0.42 U 2.5 M 1.2 0.42 U 0.44 UJ 0.41 UJ 0.33 J
3&4-Methylphenol -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 53 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.004 0.012 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzyl Alcohol 200 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 6 5.6 11 U NA 10 U 10 U 10 U 10 U 10 U 11 U 10 U 9.9 U 11 U 11 U 10 U 9.8 U 12 U
Dibenzofuran 0.79 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethyl phthalate 1500 22 U NA 21 U 21 U 20 U 21 U 21 U 21 U 21 U 20 U 22 U 21 U 21 U 20 U 23 U
Dimethyl phthalate -- -- -- 22 U NA 21 U 0.32 J 20 U 21 U 21 U 21 U 21 U 20 U 22 U 21 U 21 U 20 U 23 U
Fluoranthene 80 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 29 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isophorone 78 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
Nitrobenzene 0.521 0.14 0.45 U 0.47 U 0.46 U 0.49 U 0.47 U 0.42 U 0.42 UJ 0.43 U 0.42 U 0.44 U 0.45 U 0.42 U 0.44 UJ 0.41 UJ 0.51 U

Explosives (ug/l)
1,3,5-Trinitrobenzene 59 1.1 U 1.2 U 1.1 U 1.2 U 1.2 U 1 U 1 UJ 1.1 U 1.1 U 4.8 1.8 1.1 U 1.1 UJ 1 UJ 0.94 J M
1,3-Dinitrobenzene 0.104 0.2 0.45 U 0.47 U 0.46 U 0.49 U 0.47 U 0.42 U 0.42 UJ 0.43 U 0.42 U 0.3 J 0.31 J 0.42 U 0.44 UJ 0.41 UJ 0.51 U
2,4,6-Trinitrotoluene 0.521 0.98 0.45 U 0.47 U 0.46 U 0.49 U 0.47 U 0.42 U 0.42 UJ 0.43 U 0.42 U 2.5 5.6 0.42 U 0.44 UJ 0.41 UJ 0.51 U
2-Amino-4,6-dinitrotoluene 0.209 3.9 0.22 U 0.23 U 0.23 U 0.24 U 0.23 U 0.21 U 0.21 UJ 0.21 U 0.21 U 10 M 8.7 0.21 U 0.22 UJ 0.2 UJ 0.43
4-Amino-2,6-dinitrotoluene 0.209 3.9 0.22 U 0.23 U 0.23 U 0.24 U 0.23 U 0.21 U 0.21 UJ 0.21 U 0.21 U 19 22 0.21 U 0.22 UJ 0.2 UJ 0.45
HMX (Explosive) 100 0.45 U 0.47 U 0.46 U 0.49 U 0.47 U 0.42 U 0.42 UJ 0.43 U 0.42 U 0.25 J 0.73 0.42 U 0.44 UJ 0.41 UJ 0.51 U
PETN (Explosive) 3.9 2.2 U 2.3 U 2.3 U 2.4 U 2.3 U 2.1 U 1.5 J 2.1 U 2.1 U 2.2 U 2.2 U 2.1 U 2.2 UJ 2 UJ 2.6 U
RDX (Explosive) 0.774 0.7 0.22 U 0.23 U 0.23 U 0.24 U 0.23 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.8 J 0.49 0.22 UJ 0.2 UJ 0.26 U

Pesticides (ug/L)
beta-BHC 0.047 0.025 NA NA NA NA NA NA NA NA NA 0.051 U 0.056 U NA NA 0.05 U NA

Common Anions (ug/L)
Nitrite/Nitrate (NO3/NO2-N) 10000 10000 3200 NA 140 1500 0.1 U 0.029 J 0.1 U 0.1 U NA NA NA NA NA NA NA NA

Total Inorganics (ug/L)
Aluminum 2000 23 J NA 88 J 7000 79 J 330 360 420 140 J 800 690 110 J 270 J 1100 300 U
Antimony 6 0.78 6 U NA 6 U 6 U 6 U Q 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Arsenic 10 0.052 2 J 0.49 J 0.49 J 56 1.7 J 6.1 5.8 17 0.51 J 5 U 0.39 J 2.4 J 0.7 J 18 0.64 J
Barium 2000 380 19 NA 250 J 68 25 24 27 59 55 15 15 230 21 50 15
Beryllium 4 2.5 0.095 J NA 1 U 0.6 J 1 U 1 U 1 U 1 U 1 U 0.34 J 0.19 J 1 U 1 U 0.14 J 1 U
Cadmium 5 0.92 1 U NA 1 U Q 1 U Q 1 U Q 1 U 1 U 1 U 1 U 0.71 J 1.7 1 U 1 U 1 U 1 U
Calcium --- --- --- 97000 NA 1000000 D J 78000 160000 98000 97000 62000 89000 30000 62000 110000 100000 83000 28000
Chromium --- --- --- 10 U NA 10 U 17 10 U 10 U 10 U 0.64 J 10 U 10 U 10 U 0.86 J 0.63 J 2.2 J 10 U
Cobalt 0.6 0.17 J NA 10 11 0.75 J 0.68 J 0.58 J 1 U 0.53 J 7.8 12 2.6 0.86 J 1.1 1.1
Copper 1300 80 2 U NA 2 U 19 2 U 2 U 2 U 1 J 2 U 2.5 9.2 7.5 0.66 J 1.5 J 0.72 J
Iron 1400 900 NA 160 17000 J 440 1100 1100 4800 B 270 100 U 100 U 390 660 2400 160 B
Lead 15 15 0.2 J NA 0.2 J 11 0.21 J 0.21 J 0.2 J 1.6 J 0.22 J 3 U 0.9 J 0.54 J 0.42 J 0.93 J 0.2 J
Magnesium --- --- --- 29000 NA 300000 J 47000 72000 55000 55000 10000 23000 5600 3200 15000 27000 39000 11000
Manganese 43 100 NA 2200 J 410 79 210 220 120 J 250 J 400 J 97 J 45 J 78 J 85 J 40 J
Nickel 39 3 U NA 14 27 3 U 3 U 0.49 J 0.54 J 3 U 28 23 8.3 3 3 U 4
Potassium --- --- --- 3500 NA 56000 3900 3800 2400 J 2400 J 790 J 1500 J 2800 J 3300 89000 770 J 12000 840 J
Selenium 50 10 5 U NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 2.2 J 5 U 5 U 5 U 5 U
Silver 9.4 5 U NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U Q 5 U Q 5 U 5 U 5 U 5 U Q
Sodium --- --- --- 13000 NA 41000 33000 27000 24000 23000 5400 15000 7600 5000 U 54000 9300 31000 5000 U
Vanadium 8.6 6 U NA 6 U 16 6 U 6 U 6 U 0.57 J 0.52 J 6 U 6 U 6 U 0.92 J 2.8 J 6 U
Zinc 600 20 U NA 3.5 J 65 2.9 J 2 J 2.1 J 4.5 J 2.1 J 37 53 3.4 J 2.5 J 5.8 J 2.4 J
Cyanide 200 0.15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Perchlorate 1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (ug/L)
Arsenic, Dissolved 10 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved 2000 380 NA NA 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 NA NA
Cobalt, Dissolved 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved 1400 NA NA 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 NA NA
Manganese, Dissolved 43 NA NA 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 NA NA
Sodium, Dissolved --- --- --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA



Table 3-2
Summary of May 2016 Detected Constituents

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report

Well Number DA2mw-115 LL2mw-060 LL2mw-267 LL2mw-271 LL2mw-271-D LL3mw-238 LL3mw-241 LL3mw-244 LL3mw-244-D LL3mw-246 LL7MW-001 NTAmw-119 RQLmw-007 RQLmw-008 RQLmw-009
Sample Date 5/10/2016 5/13/2016 5/13/2016 5/12/2016 5/12/2016 5/12/2016 5/12/2016 5/13/2016 5/13/2016 5/12/2016 5/10/2016 5/11/2016 5/12/2016 5/12/2016 5/12/2016

RVAAP Area Screening Criteria Open Demolition 
Area #2 Load Line 2 Load Line 2 Load Line 2 Load Line 2 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 3 Load Line 7 NACA Test Area Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill
Ramsdell Quarry 

Landfill

Monitored Zone FWCUG MCL RSL
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone Homewood Unconsolidated Upper Sharon 
Sandstone

Upper Sharon 
Sandstone

Upper Sharon 
Sandstone

Field Measurements
pH (s.u.) See Notes 7.83 6.49 5.29 6.49 6.49 5.99 5.92 5.13 5.13 5.79 6.40 7.35 5.96 6.59 6.36

Turbidity (NTU) --- 0.00 9.70 0.00 0.00 0.00 7.80 0.00 0.00 0.00 0.00 31.3 9.50 0.00 0.00 0.00
VOCs (ug/L)

1,1,1-Trichloroethane 200 800 NA NA NA NA NA NA NA NA NA NA 2.8 1 U 1 U 1 U 1 U
1,1-Dichloroethane 2.8 NA NA NA NA NA NA NA NA NA NA 1.1 1 U 1 U 1 U 1 U
1,1-Dichloroethene 7 28 NA NA NA NA NA NA NA NA NA NA 2.7 1 U 1 U J 1 U 1 U
Acetone 1400 NA NA NA NA NA NA NA NA NA NA 10 U 10 U 10 U 2 J 10 U
Carbon tetrachloride 5 5 0.46 NA NA NA NA NA NA NA NA NA NA 2 U 2 U 2 U 2 U 2 U

SVOCs (ug/L)
2,4-Dinitrotoluene 0.12 0.24 0.45 U 0.51 U 0.13 J 0.45 UJ 0.46 UJ 0.17 J 0.13 J 0.5 U 0.47 UJ 0.42 U J 0.43 U 22 U 0.46 U 0.45 UJ 0.48 U
3&4-Methylphenol -- -- -- NA NA NA NA NA NA NA NA NA NA NA 22 U 19 U J 0.27 J 23 U
Acenaphthene 53 NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.12 U J 0.073 J 0.11 U
Anthracene 180 NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.12 U 0.0069 J 0.11 U
Benzo(a)anthracene 0.004 0.012 NA NA NA NA NA NA NA NA NA NA NA 0.0068 J 0.0086 J 0.0057 J 0.0058 J
Benzyl Alcohol 200 NA NA NA NA NA NA NA NA NA NA NA 28 U 24 U J 0.32 J 28 UJ
bis(2-Ethylhexyl)phthalate 6 6 5.6 11 U 10 U 11 U 10 U 11 R 11 U 10 U 9.9 U 10 U 9.5 U J 9.6 U 11 U 9.5 U 11 U 11 UJ
Dibenzofuran 0.79 NA NA NA NA NA NA NA NA NA NA NA 11 U 9.5 U 0.34 J 11 UJ
Diethyl phthalate 1500 22 U 21 U 0.44 J 21 U 22 R 21 U 21 U 20 U 20 U 19 U J 19 U 22 U 19 UJ 0.41 J 23 UJ
Dimethyl phthalate -- -- -- 22 U 21 U 22 U 21 U 22 R 21 U 21 U 20 U 20 U 0.27 J 19 U 22 U 19 UJ 0.34 J 23 UJ
Fluoranthene 80 NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.0072 J 0.0068 J 0.11 U
Fluorene 29 NA NA NA NA NA NA NA NA NA NA NA 0.099 U 0.12 U 0.11 J 0.11 U
Isophorone 78 NA NA NA NA NA NA NA NA NA NA NA 11 U 9.5 UJ 0.34 J 11 UJ
Naphthalene 0.17 NA NA NA NA NA NA NA NA NA NA NA 0.019 J 0.022 J 0.01 J 0.01 J
Nitrobenzene 0.521 0.14 0.45 U 0.24 J 0.47 U 0.45 UJ 0.46 UJ 0.47 U 0.48 U 0.5 U 0.47 UJ 0.42 U J 0.43 U 22 U 0.46 U J 0.45 UJ 0.48 U

Explosives (ug/l)
1,3,5-Trinitrobenzene 59 1.1 U 1.3 U 1.2 U 1.1 UJ 1.1 UJ 17 M 9.3 1.3 U 1.2 UJ 1 U 1.1 U 1.3 U 1.1 U 1.1 UJ 1.2 U
1,3-Dinitrobenzene 0.104 0.2 0.45 U 0.51 U 0.47 U 0.45 UJ 0.46 UJ 0.47 U 0.48 U 0.5 U 0.47 UJ 0.42 U J 0.43 U 0.52 U 0.46 U 0.45 UJ 0.48 U
2,4,6-Trinitrotoluene 0.521 0.98 0.45 U 0.51 U 0.47 U 0.45 UJ 0.46 UJ 46 D 4.4 0.5 U 0.47 UJ 0.42 U J 0.43 U 0.52 U 0.46 U J 0.45 UJ 0.48 U
2-Amino-4,6-dinitrotoluene 0.209 3.9 0.22 U 0.14 J 0.9 0.22 UJ 0.23 UJ 8.9 2.5 0.44 0.22 J 0.21 U J 0.21 U 0.26 U 0.23 U 0.22 UJ 0.24 U
4-Amino-2,6-dinitrotoluene 0.209 3.9 0.22 U 0.19 J 0.86 M 0.22 UJ 0.23 UJ 24 2.7 0.41 0.21 J 0.21 U J 0.21 U 0.26 U 0.23 U 0.22 UJ 0.24 U
HMX (Explosive) 100 0.45 U 0.51 U 0.36 J 0.45 UJ 0.46 UJ 1.7 J 0.45 J M 0.5 U 0.47 UJ 0.42 U J 0.43 U 0.52 U 0.46 U 0.45 UJ 0.48 U
PETN (Explosive) 3.9 2.2 U 2.5 U 2.4 U 2.2 UJ 2.3 UJ 2.3 U 2.4 U 2.5 U 2.3 UJ 2.1 U 2.1 U 2.6 U 2.3 U 2.2 UJ 2.4 U
RDX (Explosive) 0.774 0.7 0.22 U 0.25 U 1.1 M 0.22 U Q 0.23 UJ 4.7 M 0.8 M 0.33 M 0.24 J 0.27 M 0.21 U 0.26 U 0.23 U 0.68 JS 0.24 U

Pesticides (ug/L)
beta-BHC 0.047 0.025 NA NA NA NA NA 0.072 J 0.06 U 0.052 U 0.052 U NA NA NA 0.057 U 0.054 U 0.057 U

Common Anions (ug/L)
Nitrite/Nitrate (NO3/NO2-N) 10000 10000 3200 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Inorganics (ug/L)
Aluminum 2000 23 J 53 J 41 J 300 U 300 U 250 J 22 J 300 U 300 U 21 J 28 J 600 23 J 88 J 20 J
Antimony 6 0.78 6 U 6 U 6 U 0.8 J 6 U 6 U 6 U 5000 U 5000 U 6 U 6 U 6 U 6 U 0.42 J 6 U
Arsenic 10 0.052 2 J 5 U 0.47 J 2.9 J 3.9 J 1.1 J 5 U 5 U 5 U 5 U 7.7 7 48 22 24
Barium 2000 380 19 30 7.2 3.6 3.5 10 1.5 J 14 17 15 24 93 J 33 110 31
Beryllium 4 2.5 0.095 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.82 J 1 U 1 U 1 U 1 U
Cadmium 5 0.92 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Calcium --- --- --- 97000 56000 27000 58000 58000 59000 16000 24000 24000 23000 40000 80000 100000 49000 23000
Chromium --- --- --- 10 U 10 U 0.71 J 10 U 10 U 0.89 J 10 U 10 U 10 U 10 U 10 U 0.9 J 10 U 10 U 10 U
Cobalt 0.6 0.17 J 1 U 1.5 9.5 9.1 1 U 1 U 1 U 1 U 1 U 6.5 0.43 J 7.6 2.4 2.4
Copper 1300 80 2 U 2 U 0.83 J 2 U 2 U 0.68 J 2 U 2 U 2 U 2 U 2 U 1 J 2 U 2 U 2 U
Iron 1400 900 100 U 1300 B 3400 3600 700 B 110 B 100 U 100 U 100 U 12000 1900 13000 J 71000 9300
Lead 15 15 0.2 J 3 U 0.22 J 3 U 3 U 0.46 J 3 U 3 U 3 U 3 U 3 U 0.61 J 3 U 3 U 0.18 J
Magnesium --- --- --- 29000 7900 14000 18000 18000 6200 6500 7500 7600 7300 14000 20000 84000 59000 18000
Manganese 43 100 7.5 440 J 470 J 460 J 14 5.5 0.89 J 0.72 J 3.5 U 480 350 J 1600 J 490 J 750 J
Nickel 39 3 U 0.34 J 3 37 36 2 J 1.2 J 1.5 J 1.3 J 3 U 9 0.93 J 14 3.9 3
Potassium --- --- --- 3500 420 J 550 J 1400 J 1400 J 2900 J 610 J 1300 J 1300 J 1600 J 1100 J 1300 J 5900 2900 J 3300
Selenium 50 10 5 U 5 U 5 U 5 U 5 U 2.3 J 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Silver 9.4 5 U 5 U Q 5 U Q 5 U 5 U 5 U Q 5 U Q 5 U Q 5 U Q 5 U 5 U 5 U 5 U 5 U 5 U
Sodium --- --- --- 13000 5000 U 16000 5000 U 5000 U 5000 U 5000 U 6 U 6 U 5000 U 6500 6300 4100 J 3700 J 1800 J
Vanadium 8.6 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 2.6 J 0.73 J 6 U 0.67 J 6 U
Zinc 600 20 U 20 U 3.2 J 20 U 20 U 2.1 J 20 U 20 U 20 U 20 U 56 3.9 J 7.4 J 5.3 J 3.1 J
Cyanide 200 0.15 NA NA NA NA NA NA NA NA NA NA NA NA 5.1 J 2.3 J 6.4 J
Perchlorate 1.4 NA NA NA 0.0096 J 0.06 J NA NA NA NA 0.069 NA NA NA NA NA

Dissolved Inorganics (ug/L)
Arsenic, Dissolved 10 0.052 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved 2000 380 NA NA 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 NA NA
Cobalt, Dissolved 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved 1400 NA NA 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 NA NA
Manganese, Dissolved 43 NA NA 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 NA NA
Sodium, Dissolved --- --- --- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA



Table 3-2
Summary of May 2016 Detected Constituents

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report

Well Number DA2mw-115 RQLmw-009D RQLmw-011 RQLmw-012 RQLmw-013 SCFMW-002 SCFmw-004 WBGmw-006 WBGmw-009 WBGmw-020 WBGmw-021
Sample Date 5/10/2016 5/12/2016 5/12/2016 5/12/2016 5/12/2016 5/11/2016 5/13/2016 5/10/2016 5/10/2016 5/10/2016 5/10/2016

RVAAP Area Screening Criteria Open Demolition 
Area #2

Ramsdell Quarry 
Landfill

Ramsdell Quarry 
Landfill

Ramsdell Quarry 
Landfill

Ramsdell Quarry 
Landfill

Sharon 
Conglomerate

Sharon 
Conglomerate

Winklepeck Burning 
Grounds

Winklepeck Burning 
Grounds

Winklepeck Burning 
Grounds

Winklepeck Burning 
Grounds

Monitored Zone FWCUG MCL RSL
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone
Upper Sharon 

Sandstone Basal Sharon Cong. Basal Sharon Cong. Unconsolidated Unconsolidated Upper Sharon 
Sandstone

Upper Sharon 
Sandstone

Field Measurements
pH (s.u.) See Notes 7.83 6.36 4.28 HF 5.26 HF 3.89 HF 7.28 5.88 7.56 6.80 7.53 7.14

Turbidity (NTU) --- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.90
VOCs (ug/L)

1,1,1-Trichloroethane 200 800 NA 1 U NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane 2.8 NA 1 U NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene 7 28 NA 1 U NA NA NA NA NA NA NA NA NA
Acetone 1400 NA 10 U NA NA NA NA NA NA NA NA NA
Carbon tetrachloride 5 5 0.46 NA 2 U NA NA NA NA NA NA NA NA NA

SVOCs (ug/L)
2,4-Dinitrotoluene 0.12 0.24 0.45 U 0.49 U NA NA NA 0.44 U J 0.45 U 0.42 U 0.47 U 0.45 UJ 0.43 U
3&4-Methylphenol -- -- -- NA 21 U NA NA NA NA NA NA NA NA NA
Acenaphthene 53 NA 0.12 U NA NA NA NA NA NA NA NA NA
Anthracene 180 NA 0.12 U NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.004 0.012 NA 0.0075 J NA NA NA NA NA NA NA NA NA
Benzyl Alcohol 200 NA 27 U NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 6 6 5.6 11 U 11 U NA NA NA 10 U 11 U 9.9 U 10 U 10 U 10 U
Dibenzofuran 0.79 NA 11 U NA NA NA NA NA NA NA NA NA
Diethyl phthalate 1500 22 U 21 U NA NA NA 20 U 21 U 20 U 21 U 21 U 21 U
Dimethyl phthalate -- -- -- 22 U 21 U NA NA NA 20 U 21 U 20 U 21 U 21 U 21 U
Fluoranthene 80 NA 0.12 U NA NA NA NA NA NA NA NA NA
Fluorene 29 NA 0.12 U NA NA NA NA NA NA NA NA NA
Isophorone 78 NA 11 U NA NA NA NA NA NA NA NA NA
Naphthalene 0.17 NA 0.013 J NA NA NA NA NA NA NA NA NA
Nitrobenzene 0.521 0.14 0.45 U 0.49 U NA NA NA 0.44 U J 0.45 U 0.42 U 0.47 U 0.45 UJ 0.43 U

Explosives (ug/l)
1,3,5-Trinitrobenzene 59 1.1 U 1.2 U NA NA NA 1.1 U 1.1 U 1 U 1.2 U 1.1 UJ 1.1 U
1,3-Dinitrobenzene 0.104 0.2 0.45 U 0.49 U NA NA NA 0.44 U 0.45 U 0.42 U 0.47 U 0.45 UJ 0.43 U
2,4,6-Trinitrotoluene 0.521 0.98 0.45 U 0.49 U NA NA NA 0.44 U J 0.45 U 0.42 U 0.47 U 0.45 UJ 0.43 U
2-Amino-4,6-dinitrotoluene 0.209 3.9 0.22 U 0.24 U NA NA NA 0.22 UJ 0.22 U 0.21 U 0.24 U 0.22 UJ 0.22 U
4-Amino-2,6-dinitrotoluene 0.209 3.9 0.22 U 0.24 U NA NA NA 0.22 U J 0.22 U 0.21 U 0.24 U 0.22 UJ 0.22 U
HMX (Explosive) 100 0.45 U 0.49 U NA NA NA 0.44 U 0.45 U 3.5 0.77 M 0.45 UJ 0.43 U
PETN (Explosive) 3.9 2.2 U 2.4 U NA NA NA 2.2 U 2.2 U 2.1 U 2.4 U 2.2 UJ 2.2 U
RDX (Explosive) 0.774 0.7 0.22 U 0.24 U NA NA NA 0.22 U 0.22 U Q 9.3 2.3 M 0.22 UJ 0.22 U

Pesticides (ug/L)
beta-BHC 0.047 0.025 NA 0.058 U NA NA NA 0.063 U 0.055 U NA NA NA NA

Common Anions (ug/L)
Nitrite/Nitrate (NO3/NO2-N) 10000 10000 3200 NA NA NA NA NA NA NA NA NA NA NA

Total Inorganics (ug/L)
Aluminum 2000 23 J 20 J NA NA NA 300 U 32 J 70 J 140 J 300 U 300 U
Antimony 6 0.78 6 U 6 U NA NA NA 6 U 6 U 6 U 6 U 6 U 6 U
Arsenic 10 0.052 2 J 25 NA NA NA 12 5 U 5 U 0.47 J 1.4 J 8
Barium 2000 380 19 31 NA NA NA 34 J 83 21 D 9.8 D 20 D 55
Beryllium 4 2.5 0.095 J 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
Cadmium 5 0.92 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
Calcium --- --- --- 97000 23000 NA NA NA 88000 160000 73000 35000 32000 72000
Chromium --- --- --- 10 U 10 U NA NA NA 10 U 10 U 10 U 0.51 J 10 U 10 U
Cobalt 0.6 0.17 J 2.4 NA NA NA 1 U 1 U 0.29 J 0.13 J 0.48 J 0.26 J
Copper 1300 80 2 U 2 U NA NA NA 0.71 J 2 U 2 U 2 U 2 U 2 U
Iron 1400 900 9000 NA NA NA 470 100 U 250 300 4200 1100
Lead 15 15 0.2 J 3 U NA NA NA 0.3 J 3 U 3 U 0.53 J 3 U 3 U
Magnesium --- --- --- 29000 17000 NA NA NA 29000 62000 26000 11000 11000 19000
Manganese 43 100 770 J NA NA NA 74 D 690 J 130 36 280 260
Nickel 39 3 U 2.9 J NA NA NA 3 J 3 U 3 U 1.3 J 2.4 J 3 U
Potassium --- --- --- 3500 3200 NA NA NA 2500 J 2800 J 850 J 410 J 680 J 1300 J
Selenium 50 10 5 U 5 U NA NA NA 5 U 5 U 5 U 5 U 5 U 5 U
Silver 9.4 5 U 5 U NA NA NA 5 U 5 U Q 5 U 5 U 5 U 5 U
Sodium --- --- --- 13000 1800 J NA NA NA 21000 12000 6200 3200 J 4100 J 4800 J
Vanadium 8.6 6 U 6 U NA NA NA 6 U 6 U 6 U 6 U 6 U 6 U
Zinc 600 20 U 3.5 J NA NA NA 20 U 20 U 20 U Q 20 U 20 U Q 20 U
Cyanide 200 0.15 NA 2.7 J NA NA NA NA NA NA NA NA NA
Perchlorate 1.4 NA NA NA NA NA NA NA NA NA NA NA

Dissolved Inorganics (ug/L)
Arsenic, Dissolved 10 0.052 NA NA NA NA NA NA NA NA NA NA NA
Barium, Dissolved 2000 380 NA NA NA NA NA NA NA NA NA NA NA
Calcium, Dissolved --- --- --- NA NA NA NA NA NA NA NA NA NA NA
Cobalt, Dissolved 0.6 NA NA NA NA NA NA NA NA NA NA NA
Iron, Dissolved 1400 NA NA NA NA NA NA NA NA NA NA NA
Magnesium, Dissolved --- --- --- NA NA NA NA NA NA NA NA NA NA NA
Manganese, Dissolved 43 NA NA NA NA NA NA NA NA NA NA NA
Potassium, Dissolved --- --- --- NA NA NA NA NA NA NA NA NA NA NA
Sodium, Dissolved --- --- --- NA NA NA NA NA NA NA NA NA NA NA



Table 3-2
Summary of May 2016 Detected Constituents

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report

Notes and Abbreviations:
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
Q - One or more laboratory quality control criteria failed
R - Rejected during data validation
U - Constituent not detected; Reporting limit presented
NA - Constituent not analyzed
NTU - Nephelometric turbidity units
s.u. - Standard pH units
µg/l - micrograms per liter
Only detected constituents are included in this table
PCBs were not detected in any of the samples analyzed for these constituents; PCBs are therefore not included on this table
Screening Criteria include the Facility-Wide Cleanup Goals (FWCUG), Maximum Contaminant Levels (MCL), and Regional Screening Levels (RSL).  
Highlighting identifies the comparison criteria used.
FWCUGs are from Final Facility-Wide Human Health Cleanup Goals for the Ravenna Army Ammunition Plant, Ravenna, Ohio, dated March 23, 2010 (SAIC, 2
FWCUGs will be updated during the RI.
RSLs are from May 2016 (using a THQ=0.1, and HQ=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 equal to or 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



Table 3-3
Data Completeness Summary

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report

Analytical Method
Total Number

of Analytes
Number of

Rejects
Percent

Completeness
VOCs SW8260B 455 0 100%
SVOCs SW8270D 590 6 99.0%
PAHs SW8270D SIM 112 0 100%
Pesticides SW8081B 336 0 100%
PCBs SW8082A 42 0 100%
Explosives SW8330B 880 0 100%
Metals (ICP) SW6010C 294 0 100%
Metals (ICP/MS) SW6020A 785 0 100%
Mercury SW7470A 49 0 100%
Nitrate/Nitrite EPA353.2 6 0 100%
Hexavalent Chromium SW7196A 5 0 100%
Cyanide SW9012B 6 0 100%
pH SW9040C 4 0 100%
Perchlorate SW6860 3 0 100%
TOTAL 3567 6 99.8%
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<.f")~..·~ 
TEC-Weston Jomt Venture 

WELL NUMBER WELL INFORMATION DATE: b-!\-l (A 

LL-12-MW-245 Well Depth to 
Diameter Total Depth Water 

(in) (ft BTOC) (ft BTOC) 

Depth to 
Product 

(ft BTOC) 
PIO 

(ppm) 

Sample Personnel: tS: ·:y 0 Dt' 
Installation: 1<'9t,,,..e,(\ \Ila,. 

SITE NAME 

Ravenna Arsenal 

Site Name: Ravenna Arsenal 

2 29.84 1/, ${,, Project No. ()'/\nOO~ 

PURGE INFORMATION SAMPLE INFORMATION 

Pump 
Type 

Tubing 
Type 

/-'Ump 
Intake 
Depth 

(ft BTOC) 
Purge Start 

Time 
Purge Stop 

Time 
Flow Rate 
(mL/min) 

T I Pota urge 
Vol (gal) 

Sample ID: LL-12-MW-245 

Sample Time: l '-( l \ 
1-----=------'--'--"->,,~-----------1 

Duplicate ID: ...------
tllauuer 
pump HOPE 25.5 \t-tlo \OS l 1 ) MS/MSD: Yes:__ No:L 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
Criteria: mUmin ±1 °C ±0.1 mS/cm or ±10% <10 NTU or ±10% 

Initials 
Water Conditions I 

Comments 

Time Flow Rate 
(mL/min) 

DTW 

(ft) 

Temp 
(°C) 

pH Cond 
(mS/cm) 

DO 
(mg/L) 

ORP 

(mV) 
Turbidity 

(NTU) 

l I . ? '7 
\1, 17{" 

r ( ' 0" (/) ,'10 J l )\ (,, ·;; 0 I(') CJ 

'LY l. 0 
,n 

( ' {) 
o.o 
j. u 

OP 

Df' 

('\~r 

r Voa , 
c \-e_q V' 

C. I ef;c{' 

IL 00 \ ('\S 
il
tY 

iOS lDS 
l<l LOS 

I '7 , )<rJ 

GENERAL INFORMATION 



---------
TEC-Weston Joint Venture 

- '' 

WELL NUMBER WELL INFORMATION DATE: C<; / 1J /i io 
-Sample Personnel: CL /Ls l!,cPh .. , r I'·"·- )! \,k,Well Depth to Depth to!,Cf- f!\ Vv" L/

I Installation:Diameter Total Depth Water Product PIO 
SITE NAME Site Name: Ravenna Arsenal 


Ravenna Arsenal 

(in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) 

Project No.2 112,72 A, +~-> ~(''"""~ 
.\PURGE INFORMATION::'\ 

~ 

SAMPLE INFORMATION 
!-'Ump Sample ID: scf ,f(I vv· OD 'I 0 
Intake Sample Time: ()C/ q 0

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
,, ,,'•Type Type (ft BTOC) Time Time (ml/min) Duplicate ID: Vol (gal) 

t:11auuer 
0 910 I~ ~1 Ut 'I ' pump 3HOPE MS/MSD: Yes:-- No: x 
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin <10NTUor±10%±1 'C ±0.1 mS/cm or ±10% 

Flow Rate DTWTime Temp pH Cond TurbidityDO ORP Water Conditions I 
(ml/min) (oC)(ft) (mS/cm) (NTU)(mg/L) (mV) CommentsInitials 

l),,9 iO /(J 00() Cff,')Ar:l,,"" ,,_ 0 ( l,) 
I -/ ~--

C:oo ooII '4 I c ?J'.~ \;;,? 

~{.) q 1:; C).vC£_;0() (!.'!(,\; (f)f.rf 1 ,,," \L ) I Oo\,;>< - 0 ) =L 
c;v .:,, (.. ; t-{ -,J ()(jAr>,,:,, ()" 0t)·)"'? -?.<> a "n;t,l 1, ]1 (I'>! i ,, 0 \'r;ov A_,..t., J-~---- (),'1(,i ~O"f 7,c; G, 7) ') 0 '\)() I I, ?cl ( f)' J 

=-i j 

' 
) !<)'() -:.i ('1 7\; !ArL,,J;()er 1<J r £:).C<J t?- 0II ) ' ~'VJ CDv' l ! -< 

()'t 7,r (). (',''i a 0 ./""r-.'i.-11:,,.,.,, 0 ()() Cl)J) 6 9\,J11 S;i, G' I J i lo 
A,L ,, 1; :0'6 0 u'> ., " c !)1)7'-10 (; ?LO (),t!O 2"{i I Jo" 'z: _J '•,' ~,.,,, 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: "', Rain: Wind Speed/Dir, Temperature: 60 
Sampler: 7fl. ,::/' Observer~"-~G"IJ1- "°- -,</ 

'/'Notes: 



I 

TEC-Weston Jo mt Venture 

WELL NUMBER WELL INFORMATION DATE: 0~·11 ..!/I b 

LL-3-MW-244 Well Depth to Depth to 
Sample Personnel: C),,,.1,r !\ , .b. 

' 
Tv ... st- ).~,-,, 1'1LJ4 i 

Diameter Total Depth Water Product PID Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 46.95 l.9:1;· Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
t-'Ump Sample ID: LL-3-MW-244 
Intake Sample Time: J''i . )! ,-., 

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
? ' _) C..

Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: l. L 1 "-4 '"-" -~ ?,.£,\L{ !) 
01auuer 

I 111s 3cc1 
pump HOPE 42 MS/MSD: Yes: No:K_--

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min ±1 °C ±0_1 mS/cm or ±10% <10NTUor±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

lcHO JOG 1u o5 I " . o·J ";' ·7J> n .1<"~ 2.1s  i )5/ () ,, Cle,..v CC> 
! 1"1 ,.,\ (,.. i Q(; 10.os· 14. 52 

., . s ~-/ o. i55' !.:?O i .q 9 0 0 Cb< v '.., ! 

' 
I 05 0 ]C "; 1010 I I . ·i '!. -. ,,,,~· 0 h"( \,")t; i lo i 0 , l"l c \_')"' , 

'~ .,..,, 

i o·•;s· ?OC 10.!} 10.·79 c: 22 (1 ' I 'i 8 I .3?\ i/3 0 0 C•:::> 
!too ?oo 10.11 In .7\, i,-,1~ C, 157 ! 19 '7 CrI , 0 0 Cf) 
i I O"'j" 100 10 • 11 I (i , '!!, 'X 5- 11; 0 I c:,·7 i ' 3 8 IX'LI 00 CC'> 
jJ 10 10() 10 ll !O, 71 s· 11eJ 0-15 1 i J '-1 E"'! ·O (J 1'

''-..J (1) 

! I I r; JG(J !O JO 10. (,(, c 1J II i'i"( 
·, _, -""/ J9 j ()~ 0 C:D··' ;, __\ } 

GENERAL INFORMATION 

Weather: 

'~""'"~~"""' 
Cloudy: Rain: Wind Speed/Dir. Temperature: - :() 

Sampler: / J_-i/ Observer::_t,..p,__.,,., 
Notes: L--·/ 



____ 

TEC-Weston Jomt Venture 

Pump 
Type 

orauuer 
pump 

Criteria: 

Time 

<)(?.:>0 


WELL NUMBER 


LL-2-MW-267 


SITE NAME 


Ravenna Arsenal 


Tubing 

Type 


HOPE 

mUmin 

Flow Rate 

(ml/min) 

loo 
I oo 
100 

lOU 

iOu 
iVO 

Well 
Diameter 

(in) 

2 

r-ump 

Intake 

Depth 


(ft BTOC) 


18.5 

DTW 

(ft) 

9, J') 


WELL INFORMATION 

Total Depth 
(ft BTOC) 

22.1 

Depth to 

Water 


(ft BTOC) 


'! 0(, 

PURGE INFORMATION 

Purge Start 

Time 


0 

Purge Stop 

Time 


Depth to 
Product 

(ft BTOC) 

Flow Rate 
(ml/min) 

DATE: 0'5/n/1!,, 

Installation:PIO 

(ppm) 
 Site Name: Ravenna Arsenal 

Project No. 

SAMPLE INFORMATION 

Sample ID: LL-2-MW-267 

Sample Time: 0 (; · "\<:
Total Purge 1----=------=-"'----~---------------1 

Vol (gal) Duplicate ID: 


MS/MSD: Yes:__ No: X 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

±1 "C 

Temp 

('C) 

Ii 22 

iO 70 

1() <I 

±0.1 mS/cm or ±10% 

pH Cond 

(mS/cm) 

-;;, l z 

t:;, 2. j 

DO 

(mg/L) 

0 00 

() .0<) 
0 00 

(J 00 

ORP 

(mV) 

i j i 
j 0 'I 

Io~ 

<10NTUor±10% 

Turbidity 

(NTU) 

11 ) 

12.u 

60 
n.o 

Temperature: -~c;~c;~·___ 

Water Conditions I 

Comments 


' / 

GENERAL INFORMATION 

Initials 

CD 
( !) 

CD 
(\) 

(.D 

cw 


.1' Rain:___ Wind Speed/Dir. Cloudy: 

Observer:~~" 




<..f")~·~ 
TEC-Wes.ton JomtVenture 

WELL NUMBER 

LL-12-MW-242 Well 
Diameter 

SITE NAME (in) 

Ravenna Arsenal 2 

ump 
Intake 

Pump Tubing Depth 
Type Type (ft BTOC) 
a er 

pump HOPE 23.5 

Criteria: mUmin 

Time Flow Rate DTW 

(ml/min) (ft) 

JIPW '6"-Jl 
ttbzS 'j?,Z)) 

~-31 
-32.. 

i 710 

Weather: Sun/Clear: ___ 

Sampler: 

Notes: 

WE L INFORMATION 

Depth to Depth to 
Total Dept Water Product PIO 
(ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

29.69 "-- Project No. 

SAMPLE INFORMATION 

Sample ID: LL-12-MW-242 

Purge Start Purge Stop Flow Rate Total Purge 
Sample Time: 

Time Time (ml/min) Vol (gal) Duplicate ID: 

\'32-0 <6S z_.2s;lfoW MS/MSD: Yes: No:£--
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

±1 'C ±0.1 

pH 

Cloudy:_~-

mS/cm or ±10% 

DO 

(mg/L) 

0-2. " 
··.co 

0-00 
(),()0 

GENERAL INFORMATION 

<10NTUor±10% 

Water Conditions I 
Comments 

,_.,
Rain:___ Wind Speed/Dir. ____ Temperature:_....,.._.,.___ 

Observer: 



TEC-Weston Joint Venture 

WELL NUMBER 

LL-12-MW-242 

SITE NAME 

Ravenna Arsenal 

Pump 
Type 

01auuer 
pump 

Tubing 

Type 


HOPE 

Well 
Diameter 

(in) 

2 

WELL INFORMATION 

Total Depth 
(ft BTOC) 

29.69 

Depth to 

Water 


(ft BTOC) 


8'.1 z 

PURGE INFORMATION 

t-ump 

Intake 

Depth 
 Purge Start 

(ft BTOC) Time 

lfC: Z.O23.5 

Purge Stop 

Time 


\~~0 


Criteria: 

Time 

ltlO 
IZ.5 

it3D 

~3S 
¥ 


' 
 iO 
l.j s 

ij IC ~) 
I <;\ 

l ~' 

\, ,oo 

\ ,05 
i \CJ 

19: I$ 


mlfmin 

Flow Rate 
(ml/min) 

Q:':) 

<"'.< 


(' 

,::::i 

s 

.<:.. 

' <; 
~ 

:~
)( s: 
tiS 
szs 

DTW 
(ft) 

<:(; •.,...., 


?}.5 

~~,!If 

';:,,r.....,. 
''-1. Q 
.I.( h 
"11i 

' . t./ c.. 
I a (..j {',., 

, ~('\ 

,'4(;., °' g 

Depth to 
Product 

(ft BTOC) 

-


Flow Rate 
(ml/min) 

'6~ 


PID 
(ppm) 

-

Total Purge 


Vol (gal) 


1.1.5 


DATE: ,5·~1/~(&, 

Sample Personnel: -rt-i.S Ml/1 {\p , LIL 
Installation: $Zc,,\.l'(?~'t ' ' 

Site Name: Ravenna Arsenal 

Project No. 6 7(,003 

SAMPLE INFORMATION 

Sample ID: LL· 12·MW·242 
Sample Time: 

Duplicate ID: 

MS/MSD: Yes:-- No:_K_ 

PURGING PARAMETERS (Measurements to be taken every 3.5 minutes) 
±1 °C 

Temp 
(oC) 

/LZ,4
ff,-,,,.. 
l•J,f")C( 
g,01 
I.~ •S' 

' I J' 
I '>. 
I I \, 

l , 3· 
( '~ <; 
'6 '9 ~ 

14 1$ 
1'1. • 

I 

rir 

±0.1 

pH 

·7_3z__ 

"7.7.7 


i 7"31 
'I ''3 I 

VI, '.~0 
lf.~2.. 
ft13il 

if. 3 I 

I),·~ l 

7, 3'2, 
17,, 3 I 
'J. 2-'f 


mSfcm or ±10% 

Cond 
(mS/cm) 

().LfCf/ 
0-/..f'll 

f)/·t8'll 
(j. Lf 'ii <6 
('\I L('6U 
0. f.£ 11'-l 
0 ''{f)'L. 
'i.Yf"/<, 

() , I.{ I),, 
(~I"/,~ "f. 
·) .. l{lo'/ 
n ~00 

DO' 
(mg/L) ·... 

Cr...et> 
(;)'.1::.D 

n ,c~n 
o.oo 

r\' 00 
r'l ,OO 
~.('.)0 
l 'J ,C)Q 
("l 10 (J 
) ·00 
,oo 
'C)U 

ORP 
(mV)

', -3"' 

-?i-Z . 3 'II' 
-31' 
- '!-.I 

(..-~. 

~! 'O 
~~ 

-U·? 

--t, '2, 
... 1, 
< l '(;, 

<10NTUor±10% 

Turbidity 
(NTU) 

0£.0 

ro /.o 

SS.l 

,'-)2,\ 
~c. 2
Y. 'J, y 

cc 'l. ?:> 

'101 ··-1, 

~S,o 
-,. 4.0 
~":<,. 'i 
·2'lt°t 


Initials 

~ 

-V-45 
\ )"
1.) f' 
)t' 
)\" 
.!t' 
nr 
\)I' 

\J \? 

DP 

) \')\ 

Water Conditions I 

Comments 


sAA \ 

:'1.lL t fc:l'-'K.c:n- c....+,
s" ".A 
Ji-~A 
s. f, 
S· rfr 
(. J 
'), .t 

'~k 
:l· '\'1\ 

'..:' 

s ~ .,... 
,_.£, ~ 

GENERAL INFORMATION 

Weather: Sun/Clear: ../ Cloudy: ·,/ Rain: Wind Speed/Dir. Temperature: \'.! '.!-,,
' Sampler: Observer: 

' 
Notes: S C:O.;~;f-eJ. s"'0w12/rS 



TEC-Weston Joint Venture 

WELL NUMBER 

LL-12-MW-242 


SITE NAME 

Ravenna Arsenal 

Pump Tubing 
Type Type 

01aaaer 
pump HOPE 

Well 
Diameter 

(in) 

2 


WELL INFORMATION 

Total Depth 
(ft BTOC) 

29.69 


Depth to 

Water 


(ft BTOC) 


i: l"L 
PURGE INFORMATION 

t'ump 

Intake 

Depth 


(ft BTOC) 


23.5 

li 2-C)\~ 20 
Purge Start Purge Stop 

Time Time 

l \o'lO \ <'6 '2-(1) 

Depth to 
Product 

(ft BTOC) 

-


is 

Flow Rate 
(ml/min) 

<2 s 


PIO 
(ppm) -


Total Purge 

Vol (gal) 


2.is 


DATE: ~-U-l p 
Sample Personnel: I 11 \! DV 
Installation: Rew~ V\01 • 
Site Name: Ravenna Arsenal 

Project No. ()t'?(o 003 
SAMPLE INFORMATION 

Sample ID: LL-12-MW-242 
Sample Time: I'ti'21 
Duplicate ID: 

MS/MSD: Yes:-- No:X 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
ml/min ±1 'C ±0.1 mSfcm or ±10% <10 NTU or±10%Criteria: 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(mUmin) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

')<, sI)( 2.\.J '7_ '1 l'\'i) ' (,., s l <]. "l."1 'J ,?..°:> n ,no ~I 1.Jf '.')AltCl •1-t'70 

. 

. 

GENERAL INFORMATION 
...,,,.Weather: Sun/Clear: Cloudy: Rain: Wind Speed/Dir. Temperature: 'l '> 

Sampler: Observer: 

Notes: 



TEC-Weston Jo mt Venture 

WELL NUMBER WELL INFORMATION DATE: '-. -\ - ) \o 

LL-12-MW-185 Well Depth to Depth to 
Sample Personnel: TS, ':J r )}' 

Diameter Total Depth Water Product PIO Installation: \<'.()cVf'.11\\i\ (A, 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 22.94 '),()\ - - Project No. () 'l f0 (') (') 3 
PURGE INFORMATION SAMPLE INFORMATION 

r-ump Sample ID: LL-12-MW-185 
Intake Sample Time: ;2... 1 

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: 

01auuer 
I lSO \22..0 ~o 0; 17i No:';(pump HOPE 17.94 MS/MSD: Yes:-
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min ±1 °C ±0.1 mS/cm or ±10% <10 NTU or ±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

llSO {n0 'f.. I 'f 11" . \Ii {,,,~c., c::.. 2 s ' I{\ \. S:l'\ }.o \) f..> r'[£Qf 
1ISS (0() 'b '${ IS· ~'i (i, 'SL( s .'-{() lfl l ,',., I ) ,() \) "' r- l flf'l ll'. 

l 2.0 () fuO ~' i l \~.31) (n I ~4 S . \./ I ( . lfl lfn '7 .o \JP r-\tlJU"' 
IW'S eio c .O'L lS •LS (b, $c; 5.'{·,; , 1n l11 [) .o \l-'P rrvri 1 
\2\'0 r.n L I '2. l$,'2,C) rll, Si s,110 0 .1 0 fI! ?:, r'l. () \')\) r.I on r 
\ 7.\c; foO q 'L /) \$ (a() ~ ,SL/ s ,.'.)"\ '\ ' JO 111 17 o.o \)\/ r\Pf'A \(' 
\7?.i) (,0 q ! ' 0 LC. ,(a<, G.S~ s ' <, <::j 

"1. 
) ~ 117l-1 (] .o \)Y rlP01_~ 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: I/ Rain: Wind Speed/Dir. Temperature: '/( \ 
Sampler: Observer: 

Notes: 



TEC-Weston Jo mt Venture 

WELL NUMBER WELL INFORMATION DATE: S'-ll-lt:. 

LL-12-MW-187 Well Depth to Depth to 
Sample Personnel: OP"-Tt'l~ 

Diameter Total Depth Water Product PID Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 29.7 $-j' 0 17 ._, ~ Project No. .. 
PURGE INFORMATION SAMPLE INFORMATION 

t-'Ump Sample ID: LL-12-MW-187 
Intake Sample Time: k> 'I~Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 

Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: l..L-IZ ·-MW-ft/ I'> 
tslauuer 
pump HOPE 24.5 !SI?; 1S-4"i 10-0 :J:.,s;..j MS/MSD: Yes: ')( No: 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min ±1 °C ±0.1 mS/cm or ±10% <10NTUor±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

f<; JY Jf.-){) 3,q{F, /'1.-"'tD /b.40 12 .-3 0-.00 z.z.C> o.D "Tr'JS Ci<:?«, r ' 
i:&z..~ /oO ~~D3 17-1'0 ~-3'1 lZ-'1 C,_,$-() 2>">,) o.o v1-J5 (1/,,,, .r rorw -<t-cd' 
15"°'7'6 100 '{ .. D~ ifa .3'1 1:.. _3q /?.. 0 0-00 ':>i./ .... o-D -n./.') ('l«ff·.r -
15'33 /Of) 'LO<i? 15"'- 7'9; t.,,39 JT<.3 0-00 <RC; cuD '7i-15 C!1ec " 
J."1 3 <:) JOO 0 , .or 15'· 71 /;. •r'l,){ i.~.:i. e..oo ";> ,<:;", 6-0 c:::Jf/s Cle4.1 
l.\ '-l .~ /()0 ct.Ob JS"". b"' "'-- 6 7 ) 3-l.f o.oo Zi-(..,f) 6-0 "TJ.l5 Ci12c.r-
LC) 49. too 'i.00 1.<;. 7 7 ri> .• 30 j -~. z. ""-00 ~~l C) -0 v-J./S Cl':'<tf' 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: ::>< Rain: Wind Speed/Dir. ::5/t<WT Temperature: 70°F 
Sampler: Observer: 151reZ.e 

Notes: 



TEC-Weston Jmnt Venture 

WELL NUMBER WELL INFORMATION DATE: Vi/\0/ j i,, 

Sample Personnel: TSJ' CJ., \ y


Well Depth toDepth toWBG-MW-006 
Installation: Ro\V.t\l\'1\ O\_ ' Diameter ProductTotal Depth Water PID . 

SITE NAME Site Name: Ravenna Arsenal (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) 
~ Project No. 0 'J\n CXY.~Ravenna Arsenal 2 20.25 fo •2'1.lV: 

PURGE INFORMATION SAMPLE INFORMATION 
r-ump Sample ID: WBG-MW-006 
Intake Sample Time: 03\oPump Tubing Depth Purge Stop Flow Rate Purge Start Total Purge 


Type 
 Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: 
tslauuer 1:>,'i) :::i+·t'.o ·?:.IPlOOS xpump tOOHOPE 16 MS/MSD: Yes: No: 

PU_RGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
Criteria: 

t , <;:,£ Cl(;[\ 

,z:o .. ')ml/min o.::, ±0.1 mS/cm or ±10% <10 NTU or ±10% '11·c~S :'.!:'!LO 
Time Flow Rate DTW Temp pH Cond TurbidityDO ORP Water Conditions I 

(mL/min) (ft) ("C) (mS/cm) (NTU)(mg/L) (mV) Initials Comments 

0() (('\A 2.,1.o r . fof ()' (JLO()S f\J.lJI ('\ ' '-/ 1.-~ Ill C.f':1-2..s Df C\f'cw- 1-r-"".":f..\-~r\P' 
) ,L(2_t \JO I !~q..;., .;,"[ 4,:-,(?lop'\ ) 0(')' "-,1 )fI 17 0 rl-eV \ 

,.. 0'I 1S~ :---p(') •' Lf21 t I/ '-,l()lS CJ C) - . '1''2 c \-ea.."(\~ .f5bro -18 
. )(')('"\\D2.0 .6? ·< •;;; s .u~ J '1'-1 o'. St n.L/2.'' e \.ourt I/ s 

\ ('1 . fl,"1,tD1c; ,.., , '15 117 ;:;O\'.:l r '· <::;(., 0.42.~1 ? . l){'"I .o I~ v G(~v 
D~I ( '\ {nfh,'1') L ' 11l co u.nJ,Lf.2.."1 c:..\ eecvA? ,O:Zi030 iO, j 1'l-

( .l{e:; r 
L C:,c.~t ('Y2 <; \ r7 3f 1 ·rrrl 00 ) 'c1z.q rLo t:JI(t r1 , ·'"~ "\-e~r--

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: ....r Rain: "\/ Wind Speed/Dir. Temperature: ~2l J 

Sampler: T5:} 9- \JV Observer: 

Notes: ~~ ; ~V\~..Q/l'tlwe cA~'vY\)\~~~ 

t .. s~ 




__ _ 

._..TEC Weston JoJn tVent ure 

WELL NUMBER 

WBG-MW-021 


SITE NAME 

Ravenna Arsenal 

-- ,;' 

Pump 
Type 

01auuer 
pump 

Criteria: 

Time 

"'·· >?:' i 1,, 

o><-11 IOU -. )0 ID ·"-L 7' :'><;( '• <V1 "I ;--: .1,"'}t) -\ :') jz.,.3 TU,) r·1~"r 
O'T'-l (; 
C'E' .,- ! 

100 
100 

'?'.)(;, 

1l'' )~ 
10 :)S'" 

10 • '\' 

1.2"1 

'l. I <j 

1} .-\Ci 0 1 

6.•·/D() 
I:• ''" ;') 
ri .DD 

w'\ 

4 I 
/&;;,9 

10-- I 
-ru~ 

'1-i 5 

('_t.-.,,_r 

('be. I' 
-

' '"'" 
()""J t'Jj 

;Orl 

I 0 C 

't'' ;;-1,:; 
<t' • "I,;; 

it"! , ~.,j= 

JO.)"/ 

·7 .I ~1 

") .14 
l'l "ff''l 

n ."ICC.. 
r·j .()f' 

{\,Qi) 

\w 

\ i 
7' <.;; 
-;-._3 

7/-i) 

77-i ':;, 
{"'\-'''.\C. r 

t'Jo.e.,r 
"'CJD!:• 111n '?; . Zi.' ' 

H\ '°" 7.1<-I '-'''"' tJ f\ :i I 2... ? r '1 T7-I') (l.(P.e.I 

Weather: 


Sampler: 


Notes: 

Tubing 

Type 


HOPE 

mUmin 

Flow Rate 

(ml/min) 

!OU 

Sun/Clear: 

Well 
Diameter 

(in) 

2 


WELL INFORMATION 

Depth to 
Total Depth Water 
(ft BTOC) (ft BTOC) 

43 i. ~"i 
PIJRGE INFORMATION 

1-'ump 

Intake 

Depth 


(ft BTOC) 


38 


DTW 

(ft) 

'ii, )'t·, 

Purge Start Purge Stop 
Time Time 

O?' 31.,, 

Depth to 
Product 

(ft BTOC) 

-


Flow Rate 
(ml/min) 

/{)() 

PIO 
(ppm) 

-


Total Purge 
Vol (gal) Duplicate ID: 

J. :>'f..:t,:, 
MS/MSD: Yes: No:/i'h .. 1\ 

DATE: .,~/IC I I(,. 
Sample Personnel: TH\ - op 
Installation: 

Site Name: Ravenna Arsenal 

Project No. 

SAMPLE INFORMATION 

Sample ID: WBG-MW-021 
Sample Time: n CfOtn 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
<10NTUor±10% 

Turbidity 

(NTU) Initials 

i.J'l' v '"""' 

±1 °C 

Temp 
(oC) 

10 ·'-(<./ 
' 

±0.1 

pH 

7. "'' 


Cloudy: ____,,x~_
• 

mS/cm or ±10% 

Cond DO ORP 

(mS/cm) (mg/L) (mV) 

o, •.fOC 0 ,[)() :3_i 

b 

,' 

GENERAL INFORMATION 

Rain: ___,Y:~~- Wind Speed/Dir. 


Observer: 


Water Conditions I 

Comments 


lf.o-'""""' ,!'.;,..; 1'- pc.,'f;uJ:., 

C, it"" Temperature: ·~.;3 °;::: 



TEC Weston JOlnt Venture 
- --~-~--

WELL NUMBER WELL INFORMATION DATE: MA\.' '"· '2..nlflll 

WBG-MW-009 Well Depth to Depth to Sample Personnel: e.n +.· £;!:. -
Diameter Total Depth Water Product PID Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 24.34 l'f.5n - ~· Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
!-'ump Sample ID: WBG-MW-009 
Intake t- Sample Time: o~."lr 

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge • J 

Type Type (ft BTOC) Time Time (ml/min) Vol~ Duplicate ID: ' 
u1auuer 

tir;f!O tJ'tifS /OD '?"c; No:1_pump HDPE 20.5 MS/MSD: Yes:-
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin ''Jc ±0.1 mS/cm or±""' to.~ ::-101"'\J <10NTU~ 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

Of'31jO l'-"b 14. ::;c;; lo. i o t, .::.to () •?• ;:;> If D ;2_ Lt 'f 1. g1 ,aA::,.._ 

0S15 t<7V J'i. 7'? °!."'!I I.". (., '7 0 '.i\B··' - D ;;z,"'1:'1 "1. 'L\ j.e#-.. 
o'3'J..P lvu J 't. :j-tp q, "! f) i •• (,;; 7 0 . .l'.:ft.f t:,_)' 

''.?? l;. (,7 JA/'

oc .1,[) ;tli./ 14. ::rs Cf. 't </:, l.o. IP ':1 !'\. ~gv 0 "] <;' •1.f i.~ D .,; 
{) t 2..5 .c!V 11..J • :.:i.1.o Cf (vlp I., (p\p 0, 79.'t 0 2. r?<f 0,0 .<!AG 
{)( 4o ·.<f§)_ 1'-f. r'C;:I a.1.1 ~ iv. ".'WJ o. 'J..11 0 2Zffi tJ.0 -~ 
O<Ji lf C:, inn {if. :ti() q (p~ (o. 9'0 O.J"l:f 0 ') c:; i o.o ~ 

GENERAL INfORMATION 

Weather: Sun/Clear: Cloudy: /' Rain: / Wind Speed/Dir. Temperature: .'51 F' 

Sampler: /)~ L- Observer: 
/,,,,,. 

Notes: 



- -
TEC~Weston Jomt Venture 

~--- - ~-~ , 

WELL NUMBER WELL INFORMATION DATE: il?IfV/11.c 

WBG-MW-020 Well Depth to Depth to 
Sample Personnel: p j,z..1· cvl 

Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 43.72 11.9'4> Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
r'Ump Sample ID: WBG-MW-020 
Intake I- Sample Time: 

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol(~ Duplicate ID: V"VV'-"-

01auuer 

No:.:b_pump HOPE 39 tJC/ ID MS/MSD: Yes:-
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min oJ1c ±0.1 mS/cm or±j% 1-0 ,.:.:;. + I0{ 10'/, <10NTU~ 
Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 

(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

ocirc :J-5 11.?3 10. J ".1-" l.c. '3 ;:r 0.1.JI IP ;~ .9{1 I}( 5' I& ~ e /,;.°"""-·· 
Oq15 110 12. Oi /!) t>S? :;t . l'.'.l n :;qs . ''5I , ,;""' - ~ .:;.. ;)!). i) ,J k;1 .J 

0"1? 0 /;;(_ 0 12.. ,co 10, "1-?5 :::/. ~ ') ()"~<fl.· QUO -~I C::5 ,O 01tZ... Jt 
£"17'7 1.1:.0 /::J ff() 11·;,c;o 7.'i~ 0. :J.,D I 0 Of) -~0 O.'U .eAL. .v 
nC/1,D /'X) 12...Dt; fO.Sf - c:; '" 

)~-
o.tt1 ~i.£0 o,D ~- j,e_ ,L 

-J . "'' 
~ I -1 I.".! 

Ocr:J '? 1)¢ \ ~~e.b ID,')!..! 7,-,_«"::t ''O. Q, /c1i.l 0 ~,;) - ~I) f'l.6 .J: it 
vti ifO I, '2,. \!/ \ l."''.J !t7,c:4 '9 . r::; 5" 0, .:>,n:f o.oo ~ "'Yf oJJ ..t>t~'Z- ,J/ 
m::i Y.'7 n.o \"<.,Cl !(J.) 1 ·-"II, 1 J 0.10'1 0. 0t> - <;:l@ D.0 .R.k. J_ 

• 
', 

' GENERAL INFORMATION 

Weather: Sun/Clear: ... Cloudy: ~ Rain: 'l' 

o""~::;;t'°'"' 
Temperature: 50 F' Sampler<h~~ ,;; ~ 

Notes:" V > ,,/'1v--.,.-, - ----:~ 
/ /~"",, 



TEC Westt1n Jomt Venture 
·- l l 

WELL NUMBER WELL INFORMATION DATE: C/7//vf I ':7 

DET-003 Well Depth to Depth to 
Sample Personnel: ,J:l,;\9~ C,,~"' 

Diameter Total Depth Water Product PID Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 16.15 c .,, 
I. """' 

Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
t->ump 

l-
Sample ID: DET-003 

Intake Sample Time: I.?.~ 17Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol(gi!!fl') Duplicate ID: 

01auuer i/lj[) I AA.5 t'ZV 3.C) No:Lpump HOPE 12.A MS/MSD: Yes:-
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mlfmin ±1 °C ±0.1 mS/cm or ±10% <10NTUor±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

~ _, s-" ''7.-v 't~11 c1 .~{. 7-~l 0.1-k:l o.~,.., -1..fb 0.0 (b c.W~ 
H ... t.s I "! !.IC'' ' 

<t.~~ '7-~o Q, iZ'f o,oo - '-1'4 ()() Cl:> 1 

IZ01.;; , ..j.(., , .. "l ' 7, '7~ GL 7JD o.oo · 1-j !. (},() CJ) 
l:zo:; 9, ~1-r- '1 . '-i 'l. 7, "7/,, o 13D o.oo - 4? <).o C:l':> 

!21() 9,,..., ct. 4 I 1.1<; 0.'710 o.oo - ')I o.o ch 
\2lS- 9.t./1 '7, l.f ~ 7, ll 0, 7!2 0,.:JC) - 'S't' 0.() Cl:\ 

1220 9. 'ii e.;. J.{J.{ 7."'li.f o. 110 O.v.:; ->o Oo ..-f',, 

I :22;> ,I Of,q/,g c.:r.i.t~ +.=t-t.f v. 7-2>1 (). ov -SD o.o Lo ; ,, 

/ GENERAL lbWORMATION 

Weather: 8/Clear: ._
7 

. Cloudy: ../ Rain: v Wind Speed/Dir. Temperature: :ID i:.: 

Sampler:~--~·· Observer: \ • I 
~lf~~))Notes: 

SoLtt SCLVV11Jle:., eolletA--d ~ M~G 
wf +hl.S )'Oo:dlb'Yl ii 




<..r"">~-~ 
TEC-Wes.ton Joint Venture 

. .' '. 
WELL NUMBER WELL INFORMATION DATE: S/fO/lb 

Sample Personnel: 
. £~-r-CD 

DA2-mw-115 Well Depth to Depth to 
Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 46.9 r.. lo 2-. - Project No. . 

PURGE INFORMATION SAMPLE INFORMATION 
!"ump 

l Sample ID: DA-2-MW-115 
Intake Sample Time: 1\ \ ':'.l

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol IM1"1 Duplicate ID: V\ .n • 

tslauuer 
!111? l z:j[) 3.,5 No:Lpump HOPE 41.5 roqo MS/MSD: Yes:-

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin <ye ±0.1 mS!cmor±10% ±v,,,.11/107.. <10NTUor±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) c0 c) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

1o+o J'!,,"1'1 £7. '/3Cf {'{).:ti) 7-,-:r-·? 0.9-nS 0. ()1'1 O.T-tf5 o. () ,, " clePVL 
;O'f c; s-. Ji "f 10. I.{"; 7. 7? D· 71Z. O.O'V '":><- "' CUJ ,fl_, • IA{) (!y/,,v; 

/{}SiJ c;, }(~1 (0. 3,. ;::,. . g f ,..,• ::rt ( " O.<:"CI 
,,, ..,,. o:o .~ l" 

I f.;155 5. °9"'1 iCL!J'? ::t-·. ga 0,7).JJ o.ro ~ 3'2 o.o " Ja I 
itllM t:;". ~ "'1 1e. :i.o :::! •"6 -:i, 0. "-7 A.O 0_.00 -~9 O.() ..eL 

i O'? c::: /NJ /0.J.-""1 :-r-. "B 3 g:2'. -1- L-£,.'J' 0. i:V · "/O c:>. D .a)'-<. ; 

UtO / r;; .. eiv fD.l 'I ~..K1 h,:tJ..:) n .. co - "f) o.O ·A! I 

(I/ 5 -~ t;;.40 }l'?, 3 0 7 .~3 o. ;;r01.;;(. o, C)"'l) -1.f:f._ t,LO ;AL., Jr 

\ 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: J( Rain: V' Wind Speed/Dir. Temperature: ';;7()1.
.-1' - /_/ - . 

Sampler: . , ~ -~ __.,. Observertl-

~ 
~<:-7 /. _ . .. .?-} , • ..,.,..,...«~· 

.; 
Notes: . / . 1 ~. -~ 1 . K

Ohsevvt:J{ (rt,. u•itk( Qel&x..• · 
'j 



TEC Weston Jomt Venture 
·--- 

WELL NUMBER WELL INFORMATION DATE: 51 ro/if.::, 

LL-7-MW-001 Well Depth to Depth to 
Sample Personnel: .{) J,,z_ + cJl 

Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 33.15 {<:;l) 1<l . Project No. vtV(:JVl 
PURGE INFORMATION SAMPLE INFORMATION 

t-'ump Sample ID: LL-7-MW-001 
Intake Sample Time: 11560Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 

Type Type (ft BTOC) Time Time (ml/min) Vol (O?l}l Duplicate ID: 
tsJauuer 

I 3'50 /ff()pump HOPE 28.5 MS/MSD: Yes: No: 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min ;;:o.J ±t;c ±C.1 mSfcm or ±3°/o !'.:3 ±to.,,,v <10NTU~ 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

12>50 l'DD I':/. • '{, ? it-1~ f.ti.f,.t; n.:Jl.'lx CJ.OD 41 ~8 .uJ!L .t4c•. (Usr r ;1/cr
\:z, S-5 1VO ' <;? • '61.&· l{. 4-\a i.;;;.'7-7 r)_ ;L:=/ + 0. tD '""' "'"Ai 1l. V!J'.-r '= eitr?IV 

1"!-t10 :1-.<?0 I~ _qo 11.:2 'f /., ,c;c; ci 1"1 I o ·c;o 14 19"5 ~,JL 1-~ . l!i'Z! Mae - .• i -
J40 Cj 'J 70 i 75 - ?.l"-1 fi>.qq 1.1 5.:; o..3e'1 /) t'll) .1 '7 'l '5 :} ,:JL ,,.,, ; "/' __., 

~ 

i410 "flj[) a <t:i.I . ·• . !lJ cit (~J (,_;() ()_ ·'31 ?J [J iJO 1:Z ~-~ IOfJ .e..JZ ,.., / ;J ~» """ 

141'7 't5r> t'{i ff;;)_ /O r8' (, .. 5"'6 O.:?ib 0"1.)C nf lf?5 e.-R. , , I li'/i"/7.. 

I '1•10 45D I FL 'r::J. 10 gr In - 4-0 ;") ;;;; c {) c~ !9 21/ Jk.. f! f Dd A 

/Li).'5
' !'" 'if)C 19.. "Fl /C.-0, 8 i (p,?-f C:.."315 Ct i:~cJ i =!-- I 1-5 _;). f2_ r)tmA 

t'f :°SU '-t:.-,() l'K?f""l ID x'V <t:·. 5 ::; t),"315 {) '-'C:: 15 ;'1"4 ,,, J2 r/ fl dfJ/1 

11 :7i '.? Lf-C)C I 'if </ &.J 10.g-z, & 5'1 0 .II"> CJ,.tf'J 1 '!{ /.:; ·:s .1J:: /' l /? "" l 

i'-11./o !DO l~."/f ti' ·z, ):< ""', -t-1 0.3iS j). ;>t) ),,3 i";f 'I -di!.. c~</1 
l'--/'-15 /i)O I '??. "'1I //.:)LP ,;,_ 4--0 {_)  ·) f ,c; {)' i) ;:"'s 1 riil ..ek..... /"'.IP'..<::l/l.. 

GENERAL INFORMATION 

Weather: , Su~/~l~ar: '::/. Cloudy: -J Rain: Wind Speed/Dir. Temperature: Cia 

Samplji~· h Observer: oF!1A ). \ 
i r •1 ,11 

Notes:' { \' / ""-,.,, __ // 
' } ' 

I 
' c -

~ 
F 



TEC~Weston Jomt Venture 
- ---- ---·-- ----·-··--- .------~~ 

' 

WELL INFORMATIONWELL NUMBER DATE: '5//CJ//0 ,/ , 


Sample Personnel: /\ /j /)/) /f:)tf't 'Ir/ " }

Well Depth to Depth to .. (}LL-7-MW-001 fInstallation: /' ' Diameter Water PIO 


SITE NAME 

Total Depth Product 

Site Name: t Y-"' Ravenna Arsenal 

Ravenna Arsenal 
(ft BTOCL (ppm)(in) (ft BTOC) (ft BTOC) 

Project No.' ../"' d 1'{ .7//Jfil...A~2 33.15 ' , .
' 

PURGE INFORMATION SAMPLE INFORMATION 
!-'ump Sample ID: LL-7-MW-001 # 

Intake 
Sample Time: 165(] /'' ~ Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 


Type 
 Duplicate ID: ~?;f; t?/)Type (ft BTOC) Time ' Time (ml/min)\. Vol (gal) .u1auuer .A_P#/ j [7,;:1_ < 11;<-f .J 
,,pump 28,5HOPE MS/MSD: Yes: ~ 
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: 

!V 

ml/min ±D.1 <10 NTU Jgc mS/cmor~% '!;. ;,<:.O. 3 :±!C'vhV 
Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 

(ml/min) (mg/L) (mV)(ft) (mS/cm) (NTU)(°CJ CommentsInitials 
7( ()y,:; f 5CA./ 55.'1l) l() <)- IS,, (}. C7) ,~ /.J;,4.1l1-~ Lr// ? -11'1Sv ~ 

,·, /., hJJ,,() .•.,, i '? JJA>Ll1 "!-?c, CV 13 Ii'i7V ffSc'lCI'-11?'5 II ::> " 
,,p.k_j'1)l) ()' {'7){1 ,, 42? () . . ;c,1§ ;<, ~I 1'.flll'; I:;; .:iI f 

?

3 
" 

·-:f·''<ti 
' 
'10 1··j /' '" /l 


j C,!) 5 
 ..J ~--- I!,") c; r //J/J,;- .,.It/? JfO ii. :]:..{ .l.f..P•.kit7l) /,' 4-1 {)' i/7)u 31 'S 
(f ' c,,LJ:_w·i_){ r f ._.,. [Q' .3'& ,,z,,/z0 •"D(., , ") IIf, 34 2.io0 ':ZS'l.:lI l ~ lrou

l '?'" J, c:\,p Cj ~ {'j {<!Y}l1tO Lfr, Lfl?. :it! :A. D GD ·<''.·K/'?IS t'3. 611 II ~ 'J ' 
? '.? ., ('fpmA(,;, 60 ;2 :;'(.) ), '! ,;1/':JZD 0 i''V 12A<'...I !JV I ){/fc ii! :/."5 ") 'u 

rl:an(,1,C)'.l,100 ;;z (,1Cj}J3 //,J,,? fl,• l~'/)' J.q"1i'f?."'to .:Si 3 ik'.1~·' ,2 .,,. ,, I Pt;lJL./Cl) (,p ,5'1 Q J.'7+ lJ tTIJ 31, b oA:lI 'B JU> IJ.1?. IJ13"' .:,: 
Cl £Y1)i.J 'fl 0 v ,;:q '.J.I '535 ·z,s/ c:o 'aiQ.5 //U!.if1_,/t._ 

l; . C"t) 
11.d,t./ ·' .ft7t "2. 'll' 

/, 1 ! >•ft/I,). 5 J'.4t_t; ' ;).//<¥1 '?40 ~D.D.1cro ~· ! -iLJJIOr'2 Cfc.i (,:.' 3 i? 
i {)l/ {) ,._ ;;- (.)ff,17'1 :'.!,ii! :;J~.5i '7'117 l fl, C/O D, :;z't"'! ;-· Vv.e,.je..t.•. 4-0 l!L' ') 

GENERAL INFORMATION 

Weather: Sun/Clear: t' Cloudy• x Rain: Wind Speed/Dir, Temperature: (,; () r 
Observer: 

j ) i ri
Sampler: ·;fi1kJ;J/v1 

Notes: --,, ,_j- 1'>) 



---- -- ---

--

l 

I 

'<..t')~.-~ 
TEC W~stC1n Joint Venture 

' 
WELL NUMBER 

LL-7-MW-001 


SITE NAME 

Ravenna Arsenal 

Pump Tubing 
Type Type 

t:llauuer 
pump HOPE 

Well 
Diameter 

(in) 

2 

WELL INFORMATION 

Total Depth 
(ft BTOC) 

33.15 

Depth to Depth to 
Water Product PIO 

(ft BTOC) (ft BTOC) (ppm) 

I~ ,p,:t. "'r 
PURGE INFORMATION 

!-'ump 

Intake 

Depth 


(ft BTOC) 


28.5 

Purge Start Purge Stop 
Time Time 

---Ae£. ~ ~*1· 

"' 


Flow Rate 
(ml/min) 

Total Purge 

Vol (gal) 


DATE: 13/U>/do 
Sample Personnel: 

Installation: / 
Site Name: Ravenna Arsenal / 
Project No. / / 

,/~ -~ 

SAMPLE INFORMATION / //+<Jl A1 "'P. J 

Sample ID: LL-7-MW-o0'1 I Jf f • u / 

Sample Time: 15~ / /' 

Duplicate ID: IJ / " 
MS/MSD: Yes:-- No: 

ml/minCriteria: 

Flow Rate 

(mL/min) 

Time 

['550 \Co 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

-< c;. ~ >S"c ±0_1 mS/cm or±~% "¥2, !Ml/~ - "' I(;;M..v <10 NTU or ±10% 

DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

I~- "IV r;J;? rd~tPfl, 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: Rain: Wind Speed/Dir. Temperature: 

Sampler: Observer: 

Notes: 

;;;~ f tctjC *"I 

'0 . ·! 



TEC-Weston Joint Venture 
. - -- --·--·"· 

WELL NUMBER WELL INFORMATION DATE: ~ lq/f{o 

FWG-MW-015 Well Depth to Depth to 
Sample Personnel: 'f,S J DP 

Diameter Total Depth Water Product PID Installation: Cr.""''"' ~Zc.veV\V\O\ 
SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: \ Ravenna Arsenal 

Ravenna Arsenal 2 26.25 ~bf, Project No. 

PURGE INFORMATIO '?5 ..,1Q ;) SAMPLE INFORMATION 
!-'Ump Sample ID: FWG-MW-015 
Intake Sample Time: !t;oZO

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: 

ooauuer 
pump HOPE 21 MS/MSD: Yes: No:-- -

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min 0 0;;~ vlrc ±0.2.. mS/cm or±~£"' i: 20 <10 NTU or±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(mUmin) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

I [n U Lt e.. r., Co) I ? ,Qi (o,C\C, .~ ()9
::::>' o.ao 1c ?, o,oo v\' 

ll,iitn l-\ s ,. '1.5 1'1.,1: r:,,qc ::. ;, n (1 ,()(') l ( s r; .hn D> 
"'J ,; 

i &1 2 1 v1 ~ o , 5Z I \ :i, I < In , ')! ~ ~. l.D C1,1VJ I q) o. on )/ 

I (,,'2_~ 11\S rl' q i l"<i "'20 r Qj ' :,, ' .~. i 2 t" ' 00 ?O ( 1 • (1 \") J) 

\C,1..1 '1 c n' q(, l"S.l..l 8 ~ l ) ,, rJ('; ~:?, Or 0 \'\ c.iI ·O ' 
s. 

\ I,, ?> t0 'vf i; '1.0cl I~ . IL '), X' ~~ . \ ';" ~ <00 1-0~ o.n i)c~ 

)lot.\\ Li c, l/,j() 12 , q 1:1 ' lf """ 1<, 
a. r1n 2. bt-,., (') l 0 \_) 

( (o i.j (11 'l. I 'J I l , \l,0 
'"·' ::l,I( ~' l~ Ci I 0 v '/ 0 ~ {'\ ' () 

) , 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: x Rain: Wind Speed/Dir. 6o;rz7 Temperature: "-</"'/= 
Ofl ' 

Sampler: ,. 'JJ Observer: 

Notes: 



TEC-Weston Jo mt Venture 
--------.---------- ' 

WELL NUMBER WELL INFORMATION DATE: )/'1/ It 
FWG-MW-016 Well Depth to Depth to 

Sample Personnel: 

Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal . - Project No.2 67.6 ' ~ 
PURGE INFORMAlfbNC0\ 1 SAMPLE INFORMATION 

t-'ump Sample ID: FWG-MW-016 
Intake Sample Time: /q5~g

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: 

01auuer 
I'-/ )_j, I <-./5-(:, JOO ~;-pump HOPE 62 MS/MSD: Yes: No:- -

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min :K;1: ±0.f., . ' mS/cm or ±10% \ rJ/o t?.olfr..V <10 NTU or±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
T?;'69 (ml/min) (ft) (°C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

IQf '2.C.. ~ l ~. Cj () 13,'ib '/. \ lo (). c., 2.~ 0. 0( l 11 ('] ' 6 J:YI c_ I "t'«.'4" 
I '1 'Z. I ("() 5 ,'jf 11,. ~9 7' l 2. (\,bti ( 00 '- () ; 0 t>P 
J'-\ 1(o \ou c.q' \ ~. ~q r: . OCf (, ,(;, 1'1 , 'C'I(\ '-1 6-0 [') I" 
i L.\ L/ 1a <1 C, 'c 5 l'Z, ,'i(~ r , I c, (\ I (oJO 11\. C\r1 - \. ( lJ" n )\') 

14 t..j(,., ioO ~. l 17 \~.V(l7 '7 . Ir n, fnO (o \i-, JHJ ~1 I -· DP) . I 

t(.. c:, c; 0 \ 5 .q7 \·~' s \ Ii •i l' CJ • lo0"3 l:l ' ("\ \\ - l 1 ') ~I 
~. \ 'P 

I ~ s ~ r.,, o ( 'qi/ \~ .~'"' "7 l I I f'l,b61 () ~ {')( ~ l I ) ' \) y 
-

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: ~ Rain: Wind Speed/Dir. Temperature: 

Sampler: Observer: 

Notes: 



TEC-Weston Joint Venture 

WELL NUMBER WELL INFORMATION DATE: Cj -'1- Zo(l.ry 

Sample Personnel:KJL+ E\<'.. +-isl+ Hf.l· •Dt'+ f'J:>


Well Depth to Depth toFWG-MW-004 
Installation: i:t.tlVf.VlV'lct,Diameter Total Depth Water Product PID 


SITE NAME 
 Site Name: Ravenna Arsenal 

Ravenna Arsenal 

(in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) 
Project No.""'"''""'''-''=""22.52 IJ. Lf3 "' 

PURGE INFORMATION 
 SAMPLE INFORMATION 
r-ump i).T" Sample ID: FWG-MW-004 
Intake I- Sample Time: 1;;,;,"5'7 /335
Depth Purge Start Pump Tubing Purge Stop Flow Rate Total Purge 


Type 
 Type (ft BTOC) Time Time (ml/min) Vol C>la1f' Duplicate ID: R1-1t> "'"·<AJlTJL/-D
01auuer 

11 ·J_ ipump 20.5HOPE MS/MSD: Yes: No: ....J 
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

/3?5 

·#j()(v·.cw+0.1mUmin <10 NTU mS/cmor±~% ·::: 0, %,:!:'ryjcCriteria: ~ t,?, 30 
DTWTime Flow Rate Temp pH DOCond ORP Turbidity Water Conditions I 

(ml/min) (oC)(ft) (mg/L)(mS/cm) (mV) (NTU) Initials Comments 

,,. lolj),'.?(//). 4 J, ff<F'Ct1.;2.·f?_I f3 !;b: I ntJ Ji/5 :;sw :\ ') Jl'1 ' 
w.4'2. .If' /f;tx,.'1.. v;;/..'X' ;;\{ tlwJi I 

! :S ' , ../ !,;;. c;.c:c 0, ~,05 '5.<+xld.'fl' 4 ::fl:111+0 
-"- •.;!;>/t;J() /) 1aO·f .:.{'lbI .:S f)I ,, ' :r·~I! 'i c; 5 ..>,/ JJKiJ. 5q ,2. J-~) _ ,fft,,,,, JJi;4 •.? 4 .aJe.{150 i;, :if~ {), 1.e-:f/00 /.~. 56 ""i.t4 tttrJ "'•'.) 
~h.,,"..,z)Z.I;), 5 '7 2c:,fl4,,E7i,J ()' i,:;t' '] "'/. /JIili:Jc; le, </5I'D C.> i't8' 

•. 5<;fo. <;c; e4?., f"t!A.UA1:;;;-::r-f'UJO 11.c:;<; n,t-/100 n. ~-1)'i '-f •i+.n 
). cf;{ ,, # ;J ''!/['-f·. -) ;i{OfJ 14 9, if i ,l'fIJ. :70 /05/lt''? 0 0d'1 '-'•I!.. 

'l '•'"'~ t.· (.: r/JZ.£{/Il:l\1:1 (;,.,,_ ft.•l't/ 2351,2, 5i.· i ..:J. I 71 ,; :A.'iii' g '.')loo ~.A<-
7 ,. ·'? 

'.) ·t<'fCl !cob ). 31;eff:J ,y;.:_ r.Jeerrt'l :r !/? '0( {µ f-/0Il.15 /;}_ .5"1 
ll. {,;{) b,f -_3 &;:z/f, t>~ '/?'I. (c1J,[;l.p ;Jd-7 ~' .ll;J cJ.cia/1/C.'IJi d..1.0 1j c;'"" 

-~ J \,_5?c:5 . ">8' t.:>-..1;.;;,.. 5w l'I ' t::;3I t7[) c? wO8"\'L1-'5 clear-L/1.l a:7 '~'.3 '3' 
iOO 4i3,),/I./, '1 t:; JIJ,(:; , . .Ut1.r1.i.?:::o 11}.. '5 f ~~t c. 1ct"Cj ..eAe..?>.15 

'f .[Cl GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: '/., Rain: Wind Speed/Dir. Id i1l'.£1'7fTemperature: ~~· 

Sampler: Observer: 
~t 

Notes: 
<;(lvlil.-(J{ I 'Lt\ 1(f\/tvv "' lll'u:JIU I o-f&cL>St.w-e& ~ :::; ' . vj ,! • 

http:f"t!A.UA
http:j()(v�.cw
http:1-Zo(l.ry


TEC-Wcston Joint VE<nture 

WELL NUMBER WELL INFORMATION DATE: 5 -C:J - ;A.Cl\.. 

FWG-MW-004 Well Depth to Depth to 
Sample Personnel: APP "°"°l'f.£.A JP, if f ·"! 
Installation: •1 IDiameter Total Depth Water Product PID 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal I 
\ 

Ravenna Arsenal 2 22.5 /v'tP (I A? &"l_lil? if/ Project No. V,; 
. 

VI
PURGE INFORMATION SAMPLE INFORMATION 

t-'ump Sample ID: FWG-MW-004 /,,.- '\ 

Intake Sample Time: ), i <!_. "f'l ;t;;• ,,,. J ( I ?-;;J? .· 
Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge . .• 

i:.::ti\lG V\o\.\\J 'ti-v-1 -D 
. 

Type Type (ft BTOC) Time Time (mUmin) Vol (gal) Duplicate ID: --· 
tllauuer 

±t I.pump HOPE 20.5 - _,4<..-1 -1''"'1 l •••S/MSD: Yes: No:''/ 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin <0-3 ,qc ±0.1 mS/cm or±_'.))% !:: o..? ;: I() " ;; to <10NTU~ 
Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 

(ml/min) (ft) (°C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

1).3'::.? iOO 1J. "'"" fl{, ?·7- .'./ 11o (} . {)• (c; I '.i. '6'? :7<05 3'f· •I ~ ltl •• /! ••.·",,, f"; .!.·"N ·cf"/;··"°' 
. ' 

i :1/../0 i I) c 13...$:+ IL/, 3d-... f. 4 ~ 0.010 .a . I,; ':t 11Cf ,;3~ .'-1 el/:\..' t,i? £?;:;, ,., 

i3. '\-1? rOO I.~. '5"" 1Y.. ;c. a +-?f"I o. 1"' ti :'J 't..l <g t'1 ! ?:.< .:;:; .>0t:.. 1•. \\JClY-

iJ.i::JO {OD /.;}. t;; ~ fl{, 4 J.. 7.. '-I'}  f), j,, I ;;i_ :2.3 I Ht J.. ":JO •.~ "24'... r fl r. §<..7''

("l '7 '7 t:&'U 1.2 .s;+ /'f' ic:r :::; . !../ 5 o.<.-t3 d. 13 1'13 :<. '9-. ' 3 ..e,R r J..j (lJl,; 

1300 /DO 1.:1.1?1? J4 .ci :J.. 9 .1?tc O.Gt:L ~ , lJV lb4 '2'1~..<o ~-f2.. r Ift; v-
I ?,,-c; /bO (;(_, '7 'ii i'3i. I a =l.?0 ().ft;/.J /, 9\ L/ 15+ 2.ti; .3 .i.t.VZ. [' ~l.V'\ 

! 310 jCi{) lCl.?'X I c:_J x::; . :;,c;, 0. &:II /. 7- I i 4 '(;' ;2..f),[? .\?J«.._. ,. ltot.·\ 
i~iS 100 u,i::;+ I'?. 3'? '7 5 '<'• C.002\ I. r,c; 1'14 "' i."f ...e.i«.... c.leu' 
/ j;(·c 100 l -1 • i; <;; !'7 ..~'1 +.ioo O,wC(t1 ,,z,g I 'ii .::io. ~ .Q..lt, c \t'.CL!' 
I3:2 t;? /()0 10 .17~ I 'f 1-io '.:f,i,;5 o. \it i 'l- L :?; ;;,, I '1 O l '1"4 ..;!,~ ,. h?it)"'l 

I ."'.7i:Y() i \?V I~ !?";? i '--! .+<:J ::/ ''7'71 0 <~o.1 f I. 3t> i 'i :;;._. ,,Zr:} c q ~ c .{.QpA... 
GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: Rain: Wind Speed/Dir. Temperature: 

Sampler: Observer: 

Notes: 
c.k~...:>vv 

i2>?:>G !OD \ l '7+ I !-/ :f'C ·:i .1o a 0 ,l;iii t. ?is I '1 c:, :al.\:. I ..,,,~ ._,vl<tvie. a. ,, f a. . 
v
(-nVly Gv.. I, I"' ' ,y (~!le} (' (.) (\:'ti) l""'-Sl~J ('<~)IL) ( """'1 ) ~N'i\J\) ' 




TEC-Woston Joint Venture 
-~ .. ' / \ '-~ sev 'V\A_llf'-\J \ ~\s \)\, 

WELL NUMBER ./ ·~ WELL INFORMATION DATE: V)- I CJ - I lo 

DET-004 I Well 

Total D~ -iDepth to Depth to Sample Personnel: 'TS) C1.. DF' 
Installation: l'Q11-l.V\v\C\ v 

Diameter Water Product PIO 
SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal ;;.... I}.~) l I, 1..0 ~ - Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
r'ump Sample ID: DET-004 
Intake Sample Time: 

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: 

01auuer 
\2?Jl"7 \30 C6 <OS o,s41cspump HOPE 111,J MS/MSD: Yes: No:-- -

• PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
Criteria: mUmin d 0 c S ±0.1 mSfcm or ±10% 0.3 ±iO <10 NTU or±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (°CJ (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

12'2,'7 ~ !'"\ - l I, 37< /fl t ~ _, 0. s 'ii,~ 0,00 233 I ),Q 1P c:.I fu1r • CA-\!\ 1t 
I 2..li '2 ~".l.'.:> - . I , 9/1 /l .._ >\0 ('\ c., c I ri.o3 1 3() I), () .Yr t--e.. I1 t. ' W C\.W' 
i2/1'7 <;' 5 '·1.\'1 ' (o 0. r...( 2 ri.31{ '! ?'1 01 Ci f)'\' rio D~·~ In , 

) j. 5:>'2 5'5 - ·2.'io 111 ' !°') 0, ~( ( 0. S9 7 2. <6 '), () \)? I 
I 

12..S"r? 55 - 1'.L,L '1 {;.., " ? n.S'fO C'J. 1/i~ '7 7 ' (\ () ')I? 
["1102 SS - \'2' I 0 (Q c 'ti o. sere L , t "-<. '2 '2 ( ')' 0 )\./ 

I ·:i, Ort 5<., -- I. ) ,R)S c. ' r,zq 01.\~'i' I ' 2 \'/ 2g \ ('1. () ) l"' ,I/ 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: ~ Rain: Wind Speed/Dir. C.C\. li/V\ Temperature: ,_ ~ 
Sampler: (' Observer: , 

{ vvo~ ~P-~V\ vvrxS, \ L 2<,Notes: ~IA\N\r \ V\\.e~ \;\fV'..h, \;\Q;rt Yil 
1
l.y_,If v'O\M{'./rC f£l 

·~ \ , , l.-\ t't f·rt' MN i \I\ \171;kQ. WV\1 J ~ •1 0:\.{ \/IJTl ~ /.(" c.o lVLIM"' , .A;, AM ·~ \ 1'\e -
VV () V'' -.\- <; ;\-ad) i)l~ \ U, . 





Time DTW 
(ft) 

0 'Ip 0 
o.(.oo 
0.{P 0 

pH Cond 

(mS/cm) 

j 

Water Conditions I 
Initials 

TEC-Weston Joint Venture 

WELL NUMBER 


LL-1-MW-064 


SITE NAME 


Ravenna Arsenal 


Pump Tubing 

Criteria: mlfmin 

Well 
Diameter 

(in) 

2 

Depth to 

Water 


(ft BTOC) 


© .(pO 

PURGE INFORMATION 
ump 

Intake 
Depth Purge Start 

±1 "C 

Purge Stop 

±0.1 

Depth to 
Product 

(ft BTOC) 

Flow Rate 

mS/cm or ±10% 

DATE: 

Sample Personnel: 

Installation:PIO 

(ppm) 
 Site Name: Ravenna Arsenal 

Project No. 

SAMPLE INFORMATION 

Sample ID: LL-1-MW-064 
Sample Time: 

Total Purge l------'--------------------1 

<10 NTU or±10% 

Type Type 
a er 

pump HOPE 

(ft BTOC) Time Time 

12 140€7 
(ml/min) 

~ 
Vol~ Duplicate ID: 

MS/MSD: Yes:__ 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

GENERAL INFORMATION 

Cloudy:~-- Rain:___ Wind Speed/Dir. ____ Temperature: <?Ji •I? 
Observer: 



--

TEC-Weston Jomt Venture 
~ 

WELL NUMBER WELL INFORMATION DATE: c:; ·- I :J - Z-0 ( \p 

Sample Personnel: DP ,:I e'IL-Well Depth to Depth to 
Installation: 

FWG-MW-012 
Diameter Total Depth PIO 


SITE NAME 

Water Product 

Site Name: Ravenna Arsenal (ft BTOC) (in) (ft BTOC) (ft BTOC) (ppm) 
Project No.Ravenna Arsenal 42.552 o. w.o p 

PURGE INFORMATION SAMPLE INFORMATION 
t-'ump Sample ID: FWG-MW-012 
Intake Sample Time: IG"WPump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 


Type 
 Vol In.if,(ft BTOC) TimeType Time (ml/min) Duplicate ID: ~ 
u1auuer 

pump 
 s~HOPE 37 MS/MSD: Yes: No:/? (/VIJ1£721?140'5 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
mUmin ±0.1 mS/cm or ±10% <10NTUor±10%<,(7 :3' ~cCriteria: ± 3 •'";:11.. :t IO""V 


Time 
 Flow Rate DTW Temp pH DO ORP TurbidityCond Water Conditions I 
(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

.aAe.,,. .......,
:-:;-.."¥.?;;(1-7 ;;I.,! . '7'1 '1Yi;N C,1 (A o&r l Nlltt;,S t:i.OC!'i>Q.\o I lo '8 'tC/«1::J-' ""l'f 
.,,,.... to0 ,,,g ".:I- • t/ t; q5:i 'T5 h.14:'-f /. D7 ioo.O ~I V'Vf~ 1vi COL-i.A I'\Ni 5'00 

·(p.33ii. (91- ..e.)e._,r:; I. a.IJ .oo·6as " I .ea vi5 V1 Y-e d.1;5 h/J. <'l. ( fJ. I BCf 1-31'7u'7 
(lion.A@.o AMc;. o D'.3 Ot>\t:'.;(Q 5 <;S'-( o.c3qI;;/ .f5'tI· '/...t.t; 

~fOttf\.---.'.}
l?D 

s151'? roo 0.00'5--e;'i 0 .14 /LO~ l:<-'-tO ~ 

117~0 


0-0 
e:::. ~ (o (). 00 w.O{).!'fl .oh<'it?() 1-3 cA.t.el.Ji,/.co /J lfO 

,,fOdlAC;;>,('f{ (.,.'i-( ~ 0-0(~.?5 t; . <;;<. '5/On .iu!Z.f. DOlG?-6 ::r-3 
(). 0tJ;>, oi)I DO C>. { '( u1,7..1/.,iI . o:;z_t 52'0 ? '6"° /Jo ~ W-eul 

/ / 
/ / GENERAL INFORMATION . 

Weather: Sun/Clear: v Cloudy: ./ Rain: Temperature: n ;"" rWiodSi' 
o"°~" ~ . f: )::::,,~, i'I 

Jf \ ~ / 

! 



http:cA.t.el.Ji


TEC Weston Joint Venture 
' 

WELL NUMBER WELL INFORMATION DATE: -r-1-111 n <::..,1J IW .:::-J::J ~ ') r. tto 
FWG-MW-011 Well Depth to Depth to 

Sample Personnel: 1)'7 ;,{ £,lL 

Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 17.66 'J. (} ;;z_ Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
t-'ump Sample ID: FWG-MW-011 
Intake Sample Time: . •

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total~ 
Duplicate ID: M~"!f.V'1>, OV\ t'-'\ - fl l-\1WUType Type (ft BTOC) Time Time (ml/min) Vol ~ 

tllauuer 
!5l/:D 11-YD soc IaL /" #1"' ~2. .... fi lt'tv.pump HOPE 14 f;.)xW MS/MSD: Yes: No: tvv 

Gt0 PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) _) 

Criteria: mUmin /<o;; "3c ±0.1 mS/cm or ±10% <10NTUor±10% 

Time Flow Rate /DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (°C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

15"11/0 V'JJ 0 n:--:o f,-· ';! Jj "1 /D--r?, ::f,03 ('.) .1--" '!> CJ. c.,"'() Cl(,;> 'JDti 11 I .£12 ff_ 1:?t'".0,4f 

It? 4-? :?a :s ;{.(t :0 (0. 't3 =t--.f G "' . z_, <ii 3 fl - t7t) . It?;<... ,.,,,, -e}<L GK1J y ..J!.f-lif /'"" _.., A ' 

·~· v fl 

~?so 3~.;; d.U-7 //.;) -::; t,.. .crcr ti.;1_1/Z. s {). fJD - (lq 90G nAP '/-:!-- on..U: . 
t-

l.f»S~ I f>O Q_. 'lo+ /0 "41.~ !. 'q -l 0. 1- '1'71 d-00 -/J-.}- ., fl·:; ~ ci u.4/11 t 
u: !YO {1)0 ~.M_O ;3.C/ I h ,q5 0.21,,.s (!) • CD _,, 0 IS :::f .a.k. ,. A '-'•/\.. 

l!" (JG 100 R_. '15 !"/. iD &.°15 Cl . ;i,,<;!G tJ, DD ~130 t'XD ,.vfe-.. ci•~ A 

ft?iD i Of) ~-!';I i;i.os l.-i/1? 0.23 ( D- CJ[) ~ 130 Fi-'-f - I... ~ 
( l_;,f 'O tOO $l. • pq {125. 3 s; ::;-,;>'-! 0 2tolo O·t'D .. JLf-~ /'fl .JVk_ 

' /"""· 
/l<-7 0 ((?(} .2. :30 /5. 'o/'f ~.a I 0. "1 (..,J.. 6. ~"it> ! i..J..<-f 

~. ' / //,p ..vk, i"~ 
I lo&..5 Jr:JD &.,;~<6 11.o' '5...,. .::+ • .Q l o. ;z?'i] o.ro -1'+3 { 0 ).__ J!P I'. r>~A 

l (;36 teto ;.( • ~ ;2. /!,:;. =t-5 :::{. • 1.7 o . .J-.5 8' CJ. iJO I "tc;_.. 9to.5 n .ii- I On,,,r 

1l,.-35 /tJO ,9 -~~ I~ J:1 ~ ;:t j q
(',. < 

(9.. J...? :} 0. Cl/) - / '-f;2. ,st<z:, 5 .. ;e c:.UAA 
/ GENERAL INFORMATION • 

Weather: (8tjtClear: / Cloudy: ./ Rain: Wind Speed/Dyc~ / Temperature: X-r V 

Sampler: 1~, O"'m"~ -
Notes: I L '1/f/[; IV;; -~ I( ,/. ' pI/ . p

• 
fl •.. . 

~-



TEC-Weston Jomt Venture 

WELL INFORMATION DATE: / 
Sample Personnel: / 

WELL NUMBER 

Depth to Depth to 
Installation: / 

WellFWG-MW-011 
Water Product PIO 


SITE NAME 

Diameter Total Depth 

Site Name: Ravenna Arsenal /(ft BTOC) (ft BTOC) (ft BTOC) (ppm)(in) . 
Project No. Ravenna Arsenal 17.662 / 

PURGE INFORMATION ~.:e~ D<'t"'I ~ "*I SAMPLE INFORMATION/ 
f'ump Sample ID: FWG-MW011 
Intake 

' v 

Sample Time: / /i.J} (}_, 1?''l
Purge Stop Flow Rate Total Purge Tubing Depth Purge Start Pump ."'(

Vol (gal) Duplicate ID: /l ./

01auuer 

pump 


(ft BTOC) Time Time (ml/min)Type Type 

- MS/MSD: Yes<;)L/ No:- HOPE 14 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
mS/cm or ±10% <10NTUor±10%±1 °C ±0.1mlfminCriteria: 

DO ORP TurbidityFlow Rate DTW Temp pH CondTime Water Conditions I 
(ml/min) (oC) (mV)(mS/cm) (mg/L) (NTU)(ft) CommentsInitials 

I cri) J/..;k_,0,Ql"i /l_.-~-1.3'79-. l(p t) - :J-5(,;, 93. 3l~t..to !=!-. 05 D.VO 
111. ODGI. f ;;tf,;, .~ to"J.~ .O@. 9,0 .;r ~~,; . SI !:75\IP"T-5 Irn l·r .t& 

~.13 C) - ;').<;?'./ 1!:1. Do ·q-Cf .(o;oo /:={,;to -161?[!v~D ~-~~ .e.k 
.e.)z.;av /!"J, CJD;,i. ;?-S ·:n. tf0 .. :Js;-3ho?'5 ::tJ9/-::J.. 8-3 ·-13°1. 

_u..A<0 . .:11.../{)Ol'.::j-oO - l r,Lf. ~$' 't0 -eiJ.f9~.0/'1a. a-:+ /.'J. 33 
(J _t/t;loo =7-f;J, -tr,;;'~-)....S 15.-13 .e.,.k&'~- +.I"Ml? C1M 

c!J'. ~ -!'fa µ__t(.)t) ·=f-15 0- /)Je3Q.CJ-5 I~ t9!1·10 so.. + 
:::/. , I q,j()?) I"). OC>:;; . ;;.. 311-15 11. 10 /'J. 2S"'1 ~r-t;:? l.:Y.~. 1, -~~ 

~1 '-f.3(). IN .:;-to •5;z .:i.3 ::J. .,A 0 o. ;u; ':3I 17r! r+.1'7 «A!!.l'1-'i'l-.D 
;':? •;z ":;> p/L.~I;;;_ o/,p. -::re ::;;,{. 'Xo.wF'l. tfa o. a 51,p1n'7 !c7D 

-1aqIOD ~-1~7- (,,,if: :r11-30 I ."f . :.rt:> O • .:JDa.a~ o, a<s'f ~ 
~ 1,3'71::}35 0. D't>:;i. • ;l.. 0 '7s.-0"7 .5I OD I=! • lPC:i D· Jfi.E> ~ 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: Rain: Wind Speed/Dir. Temperature: 

Sampler: Observer: 

Notes: S£ fJ t I 



--

TEC-Westl'.ln JomtVenture 

WELL NUMBER 

Well 
rnameter 

(in) 

Ravenna Arsenal 2 


FWG-MW-011 
 Depth to 
Product 

(ft BTOC) 

DATE: 

Sample Personnel: / /Jj)p [IC2?7i.R·" 
Installation: / 'a:P/ (/ 

SITE NAME Site Name: /Ravenna Arsenal 

Project No. / 
~ 

SAMPLE INFORMATION 

Sample ID: FWG-MW-011 ~I 

Sample Time: ~ OfJUi.fl;:Y i 

t-'ump 

Intake 

Depth 


(ft BTOC) 


14 

mUmin ±1 °C ±0.1 mS/cm or ±10% <10 NTU or ±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

1~40 
i:::J-L\G 

[Oo 

\ Q'.) 

~-di? 
•::1 •?-."'?::I 

I :::i. ""'' 17'.% 
'.J.1c; 
-::}. .. 09 

e;:>. ~JJflf 
0. ;2Ji\11f' 

"·Ob 
"·GD 

- l~"l 
-16'-t 

~,;;..q 

0 b. :f 
vAe 
~ 

c)J.PvL 
~ 

WELL INFORMATION 

Total Depth 
(ft BTOC) 

17.66 

Depth to 

Water 


(ft BTOC) 


PURGE INFORMATION 

Purge Start 

Time 


Purge Stop 

Time 


PIO 
(ppm) 

Total Purge 

Vol (gal) 


Pump 
Type 

01auuer 
pump 

Criteria: 

Tubing 

Type 


HOPE 

Flow Rate 
(ml/min) Duplicate ID: 

MS/MSD: Yes: No: 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

'J 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: Rain: Wind Speed/Dir. Temperature: 

Sampler: Observer 

Notes: ~ftbr*I
~-

http:TEC-Westl'.ln


TEC-Weston Joint Venture 

WELL NUMBER WELL INFORMATION DATE: F) I HI I (o 
. 

Sample Perso_nnel: \S:J, JU.l-tr Dr'LL-12-MW-247 Well Depth to Depth to 
Installation: \~\) ~Vt\l\lA A<St/V\Ol lDiameter Total Depth Water Product PID 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 22.42 I-{ c '11-\ Project No. O\l,rlif'X) 3 
PURGE INFORMATION SAMPLE INFORMATION 

f"Ump Sample ID: LL-12-MW-247 
Intake 

Sample Time: IJ'1 0 K
Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (mUmin) Vol (gal) Duplicate ID: LL\'L VV\W - 2'-i11 - D 

o,auuer 0'63! D'{ Oil \(')() \. 2Spump HOPE 18 MS/MSD: Yes: No:- -
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin ;:. ~ ' '::> ,Ye ±D.1 mSlcm or ±10% ~o g, ;i: I 0 <10 NTU or±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

l )'t., "'b \00 ';:) ,, " c , "':! \,L.,['7 17,4 I 'I \,S'J ·ii, ~o I;)·::, '2<(;1L{ vr C\-€ct'f 
l i3\r1 \no ,,,S9. In, "76 .'7.25 ,1,,3'7 o.oo I '5 '2 b .2 f)p r i €Dvr 
tl 9:. "'i I 1or o,0'4 10 • Sli r !VI r~, 1o 2.i 'J ,oo -2 1'8',$ 'f) 7 C\{'.91( 

"''JIX 4 lo \ r''f ,...,()'7 i I , JJ ( ' \ ') (< , w1i-1 :'l, 00 -s 2. RI l \ J ,- to,, r 
n'i\.S \()tl J, J Ir1 • 7'!. ' . I } I 'h~ l , '0() -12 2.S' )\) r)e0t v 
i"l ifU:. I\ 10'0 i--1 ,,~ . 

' 10 .r,,o I i'I Ii J ' 30 ( l (')() ~z..v \'3,11 ('jjl c .,f>(), v 
(")Q f'i fflO •1 <; •,' , I f\ , .::., i q' f 1'l o. Mzq r:J ' ('\(J ~;,n \ ')._. l 1-,. r 'f'r, r 
n'l \j IQ tn (\ "I • 1:... ( !(),LIQ f"l , IL 01 ~~R Q,Q() z (") '1 I 

' ' Ii' (' ~.PO /' 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: ,/ Rain: Wind Speed/Dir. cg\W\ Temperature: G2 0 
Sampler: Observer: 

Notes: 



TEC-Wcst.,11 Joint Venture 
-

WELL NUMBER WELL INFORMATION DATE: 5' -11-llo 

FWG-MW-007 Well Depth to Depth to 
Sample Personnel: r;tL+Cv 

Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 . 32.28 ::2 3 <?7 - Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
r-ump Sample ID: FWG-MW-007 
Intake Sample Time: [~15"

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol(~ Duplicate ID: 

01auaer 

{~"5 /315pump HOPE 29.9 f Pv 5 MS/MSD: Yes: No: ',/ 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin //') ,)(0 ±'Ee ±0.1 mS/cm or±~h ..+2>"":!J(l ±10.~\J <10 NTU or ±10% • 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(mUmin) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

/J.;?,<;7 lti:J ;;:(?; - =t-o /J. 'f'1 ::r.31 0 «i<:t <;<' C/ .. OD Ct ;;(_ c::; 'l.f > ( J2A:e_, /-f;& r.e. '-1 Co ICJ>-"' 

l~W l ~. f 3 ::; .44 h. g,, '2> o. c'D '15'1 ~.If" ~ ,-. I " ,,,n 
IJ.? CJ /I. (,7(,:) {/). :::;- c; o. '22---<l tJ t~O '1 'if c;/4. <2 ~ Ot .~1\0}A 
1140 ;1.0a (fl.:::/-S o,g"J,q 0. OD q ·:r !PS· I ...eAZ. ~v 

J/.,1./5 l/.tri7 ft? . .:r ~ 0, t;J14 C' .. Di> ~g -g?J. q fl lo r.l•N1' 
i GI. Cj1) ' //,9-9, ~.f7o t?.qCfQL.. o.oc;,, r.o l..f f- 3.o Jl_,ltz., J ~ ,,,_,., 
I r9- 'i3'7 >J/ I( "67 (c;,;;I. I o.75?'1 D,Oo <,( 5 r::::,;{,5, ~ rf•"''V 
/ 3 f) v ' / ' I i;;. • ;;z -:r 1o.1lP D, 71-3 CJ.Or. 53 ?,o.D ...rUZ, ,,.{n.,., 

/'J;,DS ' / / {?, 'tf'-i lb, E/; 7 (j). :f lR '? D.o'D so 'f. if ol2 nCO;,\ 

t?IO ,v \/ I ~ .l:J:::f r~.'6'6 O· "/CJ'/, 0 Du t/; '7S 15 • 'if "'-*' c._.liwi_,1. 
i:Z,il) " r ~/ I :J, IL(;. (,, . '34 7. . 0 ::i l'i. vn /..f ? 1: /D ~ -~0-"JL 

- ...., ''n-...... .oi\Z' -
GENERAL INFORMATION 

Weather: Sun/Clear: 'Cly ;i_ Rain: Wind Speed/Dir. Ne NE:: Temperature: lo"- i:;;. 

Sampler:~ Observer:-?/Notes: 



TEC-Weston Joint Venture 

WELL NUMBER 

FBQ-MW-174 


SITE NAME 

Ravenna Arsenal 

Pump Tubing 
Type Type 

01auuer 
pump HOPE 

Well 
Diameter 

(in) 

2 

WELL INFORMATION 

Total Depth 
(ft BTOC) 

23.1 

Depth to 

Water 


(ft BTOC) 


i'7,,, 5 
PURGE INFORMATION 

f-'ump 

Intake 

Depth 


(ft BTOC) 


19.69 

Purge Start 

Time 


!)ti/116 


Purge Stop 

Time 


i {) 15 


Depth to 
Product 

(ft BTOC) 

Flow Rate 
(ml/min) 

i 

PIO 
(ppm) 

Total ~~e 

Vol ( ) 


-~ . ._;, L 


DATE: G ·-If ~2.iA Iv-
Sample Personnel: /f=l:::'.+c D 
Installation: 

Site Name: Ravenna Arsenal 

Project No. 

SAMPLE INFORMATION 

Sample ID: FBQ-MW-174 
Sample Time: i0»S 

Duplicate ID: 

MS/MSD: Yes:-- No:A 
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin ±1 °C ±0_1 mS/cm or ±10% <10 NTU or±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (°C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

9 '-''>
C/')O 

q. 'i·, 
} () Oc.) 

100; 

i 0 ,;J 

i..:J<:J 

100 

t ¢);.> 

10;;; 

I <r,. 0$' iv. s-3 
;()_ f"l 
Ii ;)r) 

I), 2'1 
11 ...; ;, 

5>10 
s. J(, 
~ 

';) .., "f 
".>. :; 9 
er, '-I~ 

0. 018 

0.02,.~ 

oo.:.& 
() 0" :> , ""'\j 

0,0;:3 

iU v:::., 
c,, 7(,, 

't.u'l,._ 

9.z. 7 
'l.o 7 

°28.l 
'Z 'f?l'... 

271 
1 () .:: 
JO·'..f 

1'i' 7. 
'f,(, 

O.t:i 
uo 
00 

CD 
(§', 

Cl'> 
(_I'.;. 

Cl:> 

Cl-J W"··-"'

,o.o 
iD •; 

f fj ;; 

t Q ~) V' 

fi,t;~~i 

l(,5'5 
~-''-I 8 
s 1.-1 YI 

1 

0 . 0 ~~~ 

c' 0 '""' 

Cj.0 i 

'1.03> 
],. '1 

~-..., 
0-0 
o.D 

Ci':> 
Ci) v 

GENERAL INFORMATION 
&?.Fr-Weather: Sun/Clear: Cloudy: "'- Rain: Wind Speed/Dir. Temperature: 

Observ~ ~S.mp•o;p;J( ( 
' 

/~""/ ~~--Notes: ?7 ,r:.h~ 

__,/,./ 




TEC-W~ston Jomt Venture 

WELL NUMBER WELL INFORMATION DATE: 5-11-/(p 

LL-10-MW-003 Well Depth to Depth to 
Sample Personnel: c.. i) ,,,.. i:::- ]".'... 

Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 28.6 !-.i. •"! ::r Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
t"Ump Sample ID: LL-10-MW-003 
Intake Sample Time: 0'100Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 

U,;.";., .. rM"-fiType Type (ft BTOC) Time Time (ml/min) Vol (a..t'll.. Duplicate ID: 
01auuer 
pump HDPE 26.9 $5 oi?? leQ 'J.S MS/MSD: No: ">/. ' 

Yes: 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: rnUrnin .._o.; ;Jl)·c +0.1 rnS/crn or +10% t:;1 ••• IL ~co.,.:f <10 NTU 

Time Flow Rate DTW Temp pH Cond Do·J' ORP Turbidity Water Conditions I 
(ml/min) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

(/~7'.5 100 t "!J.o5 di. Ip;} er d.f'1 o. i../:Z Ii '] .";/ ;:;. /f.oR t>.V ~ , 0 lfcvr 
*iS'Wu " tVD I~ ,05 Ii.'$ '-I -::;- • <f> '{ 0 l./14 ::J ,. ;, ::;. J7o ti,, 0 pJL- _....J (J /Iii -

~· 

ll~ ~c; / 19() l .D5 I/, It.. ;:J. 4-3 IJ. ifo I /, vI{ I '?II 0.D P/L c1 1ea-r 
o~4'n /00 f 12.. 06 I 0.'Ht> "'.l .14 ei . a<t"I l . .;\ "I I <J q l'.?. 0 i=:fl l"./t'atr 
01)4-1? 100 1<f. 017 /0.<j<g =t .11:> o . ..3"13 {.l'ii 111 o.o bl' cU!V\ 
11'6<;0 / OIJ I 'b. 07 10.~a 7,oi;. 0,.;9<-1 I 11 i '71 ri.O f;:it cUan 
ozss /()O 1'6,07' 10.:=f~ ::t .a~ 03t'i&!f 1-~'i! ft'/ =r n.o ~\£-- ,.e~'"fl 

l'\Clnt') iOO \ '£ .os to . -:+:·-:/- .:z. ' 0 :r CJ. ?9'if /.~g J 'f~ O.o VII' Al' "J'\ 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: y. Rain: Wind Speed/Dir. J:;:ib,vr Temperature: &OF 
Sampler: 1_,,,l,t \4\l-6\ Observer~ 1jl/ . ... / ..··· . ,. 
Notes: .· ~~ t/ .. 



TEC Wes-ton Joint Venture 

WELL NUMBER WELL INFORMATION DATE: " ',.,, ., '~ 

Sample Personnel: tr~fJ ~ 

NTA-MW-119 Well Depth to Depth to 
,,,,. 

Diameter Total Depth Water Product PID Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 103.6 / 2 .DP - Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
!-'Ump Sample ID: NTA-MW-119 
Intake Sample Time: 11'-lVPump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 

Type Type (ft BTOC) Time Time (ml/min) Vol ' ·'"' :::uplicate ID: ~ 
01auuer 

/OlfCj /('{ () ~.~pump HDPE 98 /0-1) MS/MSD: Yes:X No:-
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min ±1 °C ±0.1 mS/cm or ±10% <10 NTU or ±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) c·c> (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

tottC? ;;;rv {:<_. r:;I !(So I/! .ii"'! 0 C,,1 '1 t:?. ;,,,! J 51..()C'I c?D ..vi" ,,,;,,.,,,,,,., ... 
16 t;;"t,, //,41 1,, . /.,;; 0 /?. f3;>l t'·"' if tN t:·. 0 ~ I/I__,! oAI. 
Jose; I {/, f-1 ::; . r"):2 () <f~ l!J- -x;z e;o ol) ·~ t 
l!trD I ll ·50 ::.:; . ~f) ,, '-(Cf;;( t1. clil --1? tw _.th 
116G II 25:.> 7 2-<:/. o.4'£~' i.'·- t.>V ·-"fi f;?} ~ 

II (O j//3 'i--.12 (J '-{ ¥; '7 () b']I -t;( 1 #1(;, j ,,h_ I 
ti !Ci Ii<>~ ] . .1-:r t). 4¢.'f /),()"/) --"13 t.:. o. r' ,, ,,£, I 
;/Jn i/.i,Y} + 31 {) ""f<J ., {) DD .. rc/J 4-0. 'f ~ I 
i(l_"i 11.0:7 ? . 2.c:j D. LJ(l-:J f>OV ·--lt;J3 ~,.a i) .,#]?' I 
I/ ;<,1; (l.D°f ~ . 3£.,; l'1 •1-1. '.? I D. vu -ro> 10.0 / 

Iii}?~ uiv -q. . -11" ,., 4 'i5I OtYD -[O'-f o/.4 _.,,~(.,,./ 

fl I.fl) II v l/.l'"1 ?- . ::jc;; () -I .?fl d. av -1 I) c:; q.17 ~ / 
GENERAL INFORMATION 

Weather: Sun/Clear: , Cloudy: ¥ Rain: Wind Speed/Dir. Temperature: '1-;ly 

Sampler:~~~··· Observer: I 

Notes: '· .·· 



TEC-Weston Jo mt Venture 
: -- ~ --

WELL NUMBER 


LL-1-MW-065 


SITE NAME 


Ravenna Arsenal 


Tubing 
Type 

pump HOPE 

Well 
Diameter 

(in) 

2 

PURGE INFORMATION 
ump 

Intake 
Depth 

(ft BTOC) 

20 

WELL INFORMATION 

Total Depth 
(ft BTOC) 

23 

Depth to 

Water 


(ft BTOC) 


to.to 

Purge Start 

Time 


/13? 

Purge Stop 

Time 


1~'3 

Depth to 
Product 

(ft BTOC) 

Flow Rate 
(ml/min) 

;CJD 


PID 
(ppm) 

Total Purge 

Vo I .(QEl'I) 


'b 

Sample Personnel: 

DATE: 

Installation: 

Site Name: Ravenna Arsenal 

Project No. 

SAMPLE INFORMATION 

Sample ID: LL-1-MW-065 
Sample Time: /d.,05 

Duplicate ID: V\.,i'~ 

MS/MSD: Yes:-- No:~ 
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Water Conditions I 
Comments 

Criteria: 

Time 

ml/min 

Flow Rate 

(ml/min) 
pH Cond ORP Turbidity 

(mS/cm) (mV) (NTU) Initials 

o.q& (J .(T/..) 12_& o.D .eA<..-.
o."f(pS . tJo I atv C' • tJ 

. i.ff.o;D o.oo 13 (} 0 
ti "1.t<> 

(). 4'-fq @.~ 

f).i:.-/'1"6 
0 ,L.flf - . £'10 

GENERAL INFORMATION 

Weather: Cloudy: --''--- Rain:___ Wind Speed/Dir. ____Temperature: __7_,_,d..'""-'-P__ 
Sampler: Observer: 

Notes: 



(ft) 

l . 12,,/,;'i? 
10 - . lo 

3. I 'f 

1'1£7I°'

id. G 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

TEC-Weston Joint Venture 

WELL NUMBER 


LL-1-MW-086 


SITE NAME 


Ravenna Arsenal 


Tubing 
Type 

pump HOPE 

4-··c ±0_1ml/min mSlcm or ±10% <10NTU~Criteria: - 11 t10vv..v<o," 
Time DTW Temp pH Cond DO ORP Turbidity 

(•C) (mS/cm) (mg/L) (mV) (NTU) 

-(?9D.LfI .li ;,z 13.o~ Jf ,d. OD 
{!. I.)t,,?.U[J'-l {) 513' 14 -ID12.' "rl

):3 )7r f 00 8."i'? 0, UZI -// {)' 0 
~)<;';/ o.u:/ D L/ 

,;:( . (a- o.CJ-l &3. 
D· 2'0 ~f 1LOL c:>.DR-d-."

c;i. CID -111.J 0,0/."11
0.()D.~D/."le;; -1~4 

Weather: Sun/Clear: ___ Cloudy: ___ 

Sampler:~~·~-
Notes: V~ 

Observer: 

Well 
Diameter 

(in) 

2 

PURGE INFORMATION 
ump 

Intake 
Depth Purge Start Purge Stop 

(ft BTOC) Time Time 

72.5 /Ogf) //ZO 

WELL INFORMATION 

Depth to 
Total Depth Water 
(ft BTOC) (ft BTOC) 

77 :t.Ol 

Depth to 
Product 

(ft BTOC) 

Flow Rate Total Purge 
(ml/min) Vol Duplicate ID: 

l ;;,c; MS/MSD: Yes: No:~3,75 

Sample Personnel: 

DATE: 

Installation:PIO 
Site Name: Ravenna Arsenal 

Project No. 
(ppm) 

SAMPLE INFORMATION 

Sample ID: LL-1-MW-086 
Sample Time: ll:J..S 

Water Conditions I 



TEC-Wcston Jmnt Venture 
~------- . ---- --··~·-·---

WELL NUMBER WELL INFORMATION DATE: -n1V-'{U;{)f'N ~. I ;;i. 2.QJ,(,;, 

LL-1-MW-087 

SITE NAME 

Well 
Diameter 

(in) 
Total Depth 
(ft BTOC) 

Depth to 
Water 

(ft BTOC) 

Depth to 
Product 

(ft BTOC) 
PIO 

(ppm) 

Sample Personnel: [;"fL+ lY 
Installation: 

Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 18.03 i;. '-i"L Project No. 

PURGE INFORMATION SAMPLE INFORMATION 

Pump 
Type 

Tubing 
Type 

!-'Ump 
Intake 
Depth 

(ft BTOC) 
Purge Start 

Time 
Purge Stop 

Time 
Flow Rate 
(ml/min) 

Total ~1e Vol l)l 

Sample ID: LL-1-MW-087 
Sample Time: l~ (I-,, 

Duplicate ID: ~ 
tslauuer 
pump HOPE 15 t~1S ILtf.5 (u-D 

. 
~3L- MS/MSD: Yes: No: 'I., 

Criteria: 
Time 

Id. Ic; 
I:<.20 
J~Ol-5 


l J. 3;:; 
id35 
lli 'tlJ 
l ()_ </, f3 

ml/min 

Flow Rate 
(ml/min) 

Z,00 

f¥; 
6~ 

tro 


1 

ti 

(0-30 

DTW 

(ft) 

(,,. 45 
(p,'"z{J_ 

(0 ,!--{7 

(p. <fI 
1;. i!9 
4'-32 

(~, .., ,..,. o«. 

±t;c ±0.1 

Temp pH 
(oC) 

ii.SS =7.IPJ. 
ll-~O 'i'-. 'fo 
!'.l.~ 1 l/,:)l{ 

/J? 'I 
/,3,f;:;t 

,_, Z.(,, 

...., . (). 9
13.59 ;;:J.6<3 
r~. :l"<'f ·:;..,.OLD 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
. 


<10NTU~-t 3 i'hJ.1 /! ±IO'MV 
DO ORP Turbidity 


(mg/L) 
 (mV) (NTU) Initials 
I NJ.o.o(). 'f '8 /15 

A. Ol) ,. ,; ."'7I?(,, () 0 
U1Qu,uu o{ I)14 I{ 

• JL>1'1;z_CJ.Do o.D . 
o.Oo.GtJ /~/ ~ 

{) OCI o.O "bI~"'7 
o.ao I ?':f-tJ.0 d

mSfcm or ±10% 

Cond 

(mS/cm) 

ci.454 
6 'i5l 
!J,t{Su 
O.if§G 
(!>. #Jo 

0.47--3 

O· tf-1-7

Water Conditions I 

Comments 


,, Io ""'/"i 
__/ ,,,..,, 

c/-eo,A~ 

..., f fl_..... A 

' 
IC-~
,,.,_11,,_,, 
f'> Puillll 

I GENERAL INFORMATION 

Weath~ un/Cl.ear/ Cloudy: !'- Rain: Wind Speed/Dir. Temperature: q...hP. 

Sampl~r";t V 

I 
Observer: 


Notes: t 


I 

' 
)

I 

~/ 






TEC·Weston JomtVenture 

WELL NUMBER WELL INFORMATION DATE: e:;:, JJ,,. ;;;Jc1fo 

LL-3-MW-246 Well Depth to Depth to 
Sample Personnel: J? ,i,/J i do 

' 
Diameter Total Depth Water Product PID Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC)\ 1 (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 45.75 ®1? lltlJ Xi Project No. 

PURGE INFORMATIONJf41-S(' SAMPLE INFORMATION 
t-ump 

0'3~S 
Sample ID: LL-3-MW-246 

Intake "-\!... Sample Time: f}Cj({J
Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 

[{l.)3~;iwuL\ 10 -.V ~Type Type (ft BTOC) Time Time (ml/min) Vol (,g.a!(I,.. Duplicate ID: ll!Mt 
01auuer 

~ale- "'[SO MS/MSDdYes: 'X'i No:~ 4pump HDPE 40.5 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
Criteria: mUmin .e0.30 kJ:; ±0.1 mS/cm or ±10% ~ ~~.o~ ±i~,.~ I rD1• <10NTU~ 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

,f ":' - ' 
~-·- -

()• :??..1' :.J&J'() /Cf, o~ l/.,?3 IP;.{~ @.t?J{ f.~u ~30 dJ. (}> '!Ji) L. (llW\. 
o~ ,30 /:2{) J$(" 1:6t/ tf.. l;i>O 6 .. /a o .rol J. at ~ ?P2.. ti,@ _/j ~ p f 0 Ot.,'\_ 

oB'1i'7 .2 eio I'll> O ff'). ?-3 r:i. &fd {)./ ;;_ (c (!).C/'f a.IQ?, "' () 

g 12._ r J • "'/l. 
~4:0 ifXJ /c;.,~'/ 10,qo c:; .=1-Lf n.Ja.5 <J·r'.? ,,~¥ 

t!) '" 
b id ~ 

{)~l/-~ /'1!.PD /171.''ll '5.1'f I!», Jd..!5 if\, =ta .:J .,-g ().(} 0 L cle.a.A 
/JS '5D J ~ ..'ti, /P,81? ~ O" ;;zfP tJ 'ht/J 2-~tf o.C •• IL. (' 11 ()Jl 

IJ j 'i;.; t !1'i /(f.C/J.. ~~I (). /z.Js> o,r;, G ::(9lf o,o J. z... (' 12 r1J1 

~ 00 \ l ''!Cf /{). q[j 5,=!Cf ()./2.IP o. !Pli> ;z j1" ('),0 .& v ('{ UJJt 

f.; '-(fi.::p-f ) i-PM. 

/ GcNcr<AL INFORMATION 

Weather: Sun/Clear: v Cloudy Rain: Wind Speed/Dir. NoNt;·, Temperature: r;;, g F 
Sampler: tii6~ Observer: 

Notes: , 
,_ 
I MsfIII I0 (l (l\Atcci1 GU -WvQ.t_,, u\A'bn 0) vff'C),-\\rtvv • 01ootl 1i0.,ch11 /V}\V , 

' (I 



--

TEC·Weston Jomt Venture 

' 
WELL NUMBER WELL INFORMATION DATE: i;s.., I~ •JOllo 

Sample Personnel: ~~DP
Well Depth to Depth toLL-2-MW-271 

Installation:PIO 

SITE NAME 


Diameter Total Depth Water Product 
Site Name: Ravenna Arsenal 

Ravenna Arsenal 

(ft BTOC) (ft BTOC) (ft BTOC) (ppm)(in) 
Project No.~27.82 10 .•.?J! 


PURGE INFORMATION 
 SAMPLE INFORMATION 
Pump Sample ID: LL-2-MW-271 
Intake Sample Time: 0:;<2..5

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 

Type 
 (ft BTOC) Time Time (ml/min) Vol laal"ll....Type Duplicate ID: l l~1111.AJct1i-D 

u1auuer 

pump 
 07()5" ~?0 ·r/5093.SHOPE 22.5 MS/MSD: Yes:-- No: 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: <10NTUor±10%mlfmin ±1 °C ±0.1 mS/cm or ±10%<0 • .::>•c. 

DTW Temp DO ORPTime Flow Rate pH Cond Turbidity Water Conditions I 
(ml/min) (oC) (mS/cm) (mg/L) (mV)(ft) (NTU) Comments 


c11)<; 

Initials 

f) 'f (J 1-,, ·' A d • I (o/1 t'WV11 ;{0 f..l. '1 7 0- &ID Q...\Q.?#3 lo S"~.\c.3011 10.?? 
'!} g; I] (), 1){ . Of-. ~j- ilyv(v. 'fj _e,.I(._f0.</3 ;O 'b? " 'lfD.:\-rO OnD <? G"ie. 3 

. '7,C[ ·q.{jJ • • o.oo lµf./ Jbt , ):;'}own...0. "J,ii../(J:fl5 /0. ?>'1 ~!0.9'3...z.,.., CJD. 
/(J,7,"1 cie«V1;:{ i;?n 0 in.10.l.v"'I (., ' 3 <./042.o 0leCJ' 3ilf 3 0"7 

t.>. (J'O 1). 0iO, t;J'f (,,,3,,, ..q_.Po,3iD ii,:::! c;'!)Ol,il£7 *cA.e..cvi10. wa 
,r:;a D {)IJ 1' 2t::;O ,ll,;) 'bl> (r, o. 30'{ /tfCJ c'tfJ-· .Vtt/O·l.•iti ' J' 

IV<'fr'1 v. "i'lf.....a) -~IY=!~? 
.,;,,'? )() .., ?"'i) 10.(,p.( I If 0 .. 0 ,,e.k ,.. I il "'-1..D.~'i o.. coI.ti. 4 '1 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: Rain: Wind Speed/Dir. Temperature: r,,, '"If" 
--Sampler:&~ ~ 

· .V Y 
't!. 

O"-~"-V\;'\;v'1Notes: 

1H!l1Si Of Ov FeN t.., , C,0~17 ~CHA~ 
• . ' 



EC·Weston Joint Venture 

WELL NUMBER WELL INFORMATION DATE: i:::: -/1-~oit.o 

LL-1-MW-088 Well Depth to Depth to 
Sample Personnel: EIL +-DP 

Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 26.96 
lij; 'll\" Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
r-ump Sample ID: LL-1-MW-088 

. 

Intake Sample Time: 
Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol~)L ~uplicate ID: ~ 

tslauuer 
·::\ oero 150 No:/"pump HOPE 22 MS/MSD: Yes:-

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
Criteria: ml/min ±\1c ±0.1 mSfcm or ±10% <10 NTU or ±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

!'] 1'111& 0 1iii <?. q,; I&, OS ::;. • ;;J., I tJJ./'63 0.tfl) /?ff l'J{. :5 .ak ~ 
l..OO':i f r;?D r;;. '5'f 1'-f' 3l" 7. ~~ 6/5D(o o. 00 J31 2"· y. ~ •Ai'J <)~ 
·:w11J 1&;0 i;, 'ii~ 13.iol ::/. ~'1 O,t;i G o.co '1';! ;i'l-.'1 e.ke. 
J,O 1'? J"5o 5. !:?'."! JJ. i;z,i.J =l. l.f-d,.. D. 51"1 () ..•.,, q ~({... j ..ek.. 
1-0"LO /'5[J c:, <;;; I 1'1. 7/ 7. 3')$ 6.<;;.;q ll,OV -13 7. ") JJ.l'. 
) 01'7 JSi '.f'. '5 i I~. Y:1 "'1.3'7 CJ. ".'?t~ l.t t1ll -/(:1 '17..& vi.. 
z_O %' l $." 0 '\,'±>I \?, -~3 11.34 O·:\l°t C"l 00 '2..'2 (1,() \Y? 
2-0?> c; I '=1'1:1 "' '7 i 1.Z.t.f't ·+ • ·;i..1 IJ,?1-8 O.OD -30 o.o ~ \ / 

GENERALJNFORMATION 

Weather: Sun/Clear: Cloudy: Rain: ,/ 
00.oN:.:'~Temp'"'"" 

(p~ "'/: 

Sampler:&~ 
Notes: 

' ' 



TEC-Weston Jo mt Venture 
-~' 17""\ 

WELL NUMBER WELL INFORMATION DATE: 5'-11 - 2011,i -
FWG-MW-002 Well Depth to Depth to 

Sample Personnel: CD t- cl<:'. 
Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 68.62 1. ), ~9 - Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
t'Ump Sample ID: FWG-MW-002 
Intake Sample Time: Ho ;;:t c..,

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge -Type Type (ft BTOC) Time Time (ml/min) Vol (gal)l. Duplicate ID: 
01auuer \ '-1"2 ., {(pj_6 (iJ D I:2 No: '/.pump HOPE 64.5 MS/MSD: Yes: 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min ±1 °C ±0_1 mS/cm or ±10% <10 NTU or ±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

t~"'z;".) ~ loo '11.(,0 -z 3. IS'1 /.19 0 '()il6 G,. '82 -IJ3 '2'70 CD (Vt.rk1 l. 11.~ G,.,'1 
\t:;]O iOO -;:. >.<.o "li,j 2-, 7.JG o.ooO (o.77 -11-io '2. 92 C .. b ' I 

,, ' > 

15 3$' 100 ~ 3.\, Q z_'-1.")( 7 '-i B' o, ooo it,.7; ·- i i.f? 21"3 CD 
\) '10 l 0 i) -;; ), (.. 0 2. <-j«i"l-( 7.1::,/ 0.000 {,,&·-z - I ')'7 z9r.,1 CD 
\S <I?' lo<:. 23.<.0 ?L.L "13 ·7, "1{ 0.000 ( •?,, '1 - IC:. I '2?4 CJ) 

\ S"S"O i C> (> ZT60 'l s-.o ...... 7, 'il'-{ CJ, (Jo-;:) ' _,, ~ .'""' -i'I '2?'1 CD 

lb°!!!> Io D ::J.<.o 25-12. 7 f'S 0. J71; "'I "I - 1119 2'117' Cl'. 
iG,00 100 21(o 'ZS"; Dl 7.83 0 OoO G.1Y7 - H.$' 27~ rh 
'i;,oi; loo '2 ),(.6 7 -).<J'J /.R8 n Ooo c,.oz. - );:,9 ']_ 9 I:) Ci''> 
i \,I 0 i 0" °'Z.1 ~ ·21J, 9J 7, 9S 6,ds.J '$". 9 'J ~ 17J 2?'>' CJ) 

\ & IS !Oo z> G.o ·2..!..l)'i.f I '1' 
' ."' (),alT" t;'' 16'& -17'2 2 7t:, CD 

1 '7(,)
' ... "' \00 '2),(.,0 t.'-1.72 7.''11-j 0 .v00 '.'.) ¥'-1 -l{"l '7'1b... ' Ch 

GENERAL INFORMATION 
' 

Weather: S~ Cloudy: Rain: Wind Speed/Dir. Temperature: 7t~/ 
Sampler: -~~ ~-t~/ Observer: 11,·Notes: ~A 



3 
WELL NUMBER 

FWG-MW-002 

SITE NAME 

Ravenna Arsenal 

Tubing 
Type 

HDPE 

Criteria: mUmin 

Time Flow Rate 

(ml/min) 

{Do 

100 

oO 
f60 

)00 
IOC 
;oo 
Io Ci 

)")20 100 

pH 

:, . re 
5 q1 
5.7 I 
5, ::r 'fl 
5.'iCf 

Weather: Sun/Clear: 

(). 

o.ooo 
' 

TEC-Wes:ton JomtVenture 

Sampler: 

Notes: ~d¥-

Well 
Diameter 

(in) 

2 

PURGE INFORMATION 
ump 

Intake 
Depth 

(ft BTOC) 

64.5 

WELL INFORMATION 

Depth to 
Total Depth Water 
(ft BTOC) (ft BTOC) 

68.62 &~ 

Purge Start Purge Stop 
Time Time 

('-{ .)_ s /iwf-? 

±1 "C ±0_1 mSlcm or ±10% <10NTUor±10% 

Cond DO ORP 

(mS/cm) (mg/L) (mV) Initials 

0. 011\) f ,0 
ooo 

o.ooo 
-o .oeD 
o. oon 
o.ooo 
Q,000 

0000 

,(160 

666 

O.oov 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

GENERAL INFORMATION 

Cloudy: ___ Rain: ___ 

Depth to 
Product PID 

(ft BTOC) (ppm) 

Flow Rate Total Purge 
(ml/min) Vol~ 

l )-_I tV 

DATE: 6"·-/ - 2-0l (o 
Sample Personnel: f!'~+G\L 
Installation: 

Site Name: Ravenna Arsenal 

Project No. 

SAMPLE INFORMATION 

Sample ID: FWG-MW-002 

Sample Time: I ;;L5 
Duplicate ID: 


MS/MSD: Yes:-- No:_£_ 


Water Conditions I 

Comments 


t+



TEC Weston Jornt Venture 

WELL NUMBER 


FWG-MW-002 


SITE NAME 


Ravenna Arsenal 


Tubing 
Type 

pump HOPE 

WELL INFORMATION 

Well 
Diameter 

(in) 

2 

Total Depth 
(ft BTOC) 

68.62 

Depth to 

Water 


(ft BTOC) 


i 1 li'f 

PURGE INFORMATION 
ump 

Intake 
Depth 

(ft BTOC) 

64.5 

Purge Start 

Time 


i !'..j Z.") 

Purge Stop 

Time 


l&:zS 

Depth to 
Product 

(ft BTOC) 

Flow Rate 
(ml/min) 

fOD 

PIO 
(ppm) 

l-
Total Purge 

Vol 

11

DATE: o<;-11 - (. 

Sample Personnel: <:r:> "e1e, 
Installation: 

Site Name: Ravenna Arsenal 

Project No. 

SAMPLE INFORMATION 

Sample ID: FWG-MW-002 
Sample Time: {""' 4 
Duplicate ID: 


MS/MSD: Yes: No:'>( 


PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin ±1 "C ±0.1 mS/cm or ±10% <10 NTU or ±10% 

Time Flow Rate DTW Temp pH Cond DO ORP ,Turbidity Water Conditions I 
(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

~4l.)\(,2.f loo "2~(.o -Jl.'1 Ci~ Li t.J. G793 o.ovo 7'· ?2<- ' '1" 

GENERAL INFORMATION 

Rain:___ Wind Speed/Dir. _,_,___ Temperature: __7_>___Weather: 

Sampler: Observer: 

Notes: 



WELL NUMBER WELL INFORMATION DATE: o"i/tz/ J{,, 

Sample Personnel: Ch.,,·l...r 1').,,n+,,1. ·~ J'.1 ;_,,,
T·- :s+Well Depth to Depth toRQL-MW-011 
Installation:Diameter Total Depth Water Product PIO 

SITE NAME Site Name: Ravenna Arsenal 

Ravenna Arsenal 
(in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) 

Project No.2 35.42 20.74 
PURGE INFORMATION SAMPLE INFORMATION 

r-ump Sample ID: RQL-MW-011 
Intake Sample Time: 1310Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 


Type 
 Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: 
01auuer 

pump 
 too1310\21-1t1HOPE 31 MS/MSD: Yes: No: X 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ±1 °C ±0_1mlfmin mSfcm or ±10% <10 NTU or ±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 


12 '-JO 
 5,:.17Ioc. 1"237 2.50 o.oI '-I I]0.9(;. cl (~.rCl>0' 14"1 s . ,·-4) o.o1. '7<(l'"ZYI':> 0,ii.{6 CDloo 20 ''!9 I L "7 '1 105' 
().o] ov Cl:>20.99 J. J &>5.·s-1I tS'O 0.14~IL 99 Jh'7 

O. l?I u.o:zo l12.;s -'7' 4(,,i 00 l."ZO26.'i?l CD/ I , 'J8' 
(]. 99 JJ'OO o.o1oo 20 98 I 2.. 07 c C>0 'I 5'j 212~.t-IZ 

; () 0 o.oi 305' 2 o 'HI j 2. i I o., i',} 7 2 I(,, 0,f"f-s. '-11 Ci.> 
µI 31 () -zo.-ro o.o/) i t,,jiO~ -i 2} CD0 725'· 3912' 21 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: A Rain: Wi~Dir. Temperature: ~ "75" 
/ 

. 
Observer: . ~Sampler:~clp I ' 

Notes: 



TEC~WestQn Jomt Venture 

WELL NUMBER WELL INFORMATION DATE: 1)"5/ i z/1 (.. 
Sample Personnel: C,h.,,.i...; h-s•J•ih ~ 

...,.. 
~ l ;J,,A."

RQL-MW-009 Well Depth to Depth to 
I ~1 !"'> .J. 

Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 18.58 '4 ,·-;:; Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
r-ump Sample ID: RQL-MW-009 
Intake Sample Time: •20,,;Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 

Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: RQL- M\..J-Oo~ -i> 
01auuer 
pump HOPE 15 i 110 I Z :S'° MS/MSD: Yes: No: x -

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
Criteria: mUmin ±1 °C ±0.1 mS/cm or ±10% <10 NTU or ±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (°C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

ilto I z<; $.10 i'-1.17. f,,,.i I (). Jj'[ o.oo Ii 5'"10 Cl) R"s+ c,,),r,,d·\ 1-1:,h NT\J 

1115' I:'!~- s.o'i rs. :.o "· '3'-' 
0. 1110 a.o<;:. '-1 C/8'1 CD .L 

1rz o i 2'7 r: I r:;:> ' 12.50 "' 410 0 .1Lf'(;'"' o.oo - I 37~1 cl:> c.1,M:A ;Ap 

II ZS IZ£' S.2c i 2' J<) c. ~1 i 0 lt./8 0,06 -2 175 CD , 
' 

1130 12<;' $.20 i 2 .1')' (,, 5"1 0.15J fJ ,Q{.) -\ / "l 7 Cl'> 
11 3S lZS"' 5.2) 12.00 (,,_ 59 o. 15'0 o .. oo ·- "I °ts-.o Cl:,) 
ii '-l 0 )e. ,,. .:::; '2.;; l l. "''1 (..lo o. il,,'1 o.oo -.F> ~H-L(;, c...., ~-

111..f 'i j""I .J'-'7 ~-Z'.:> 11 . 't3 '1.J) o n'{ o .()o -r.. ...is-. 2 CI'.) CJ,,,.. 
II 50 12'i ,,. zs i2. n (...31 a. 18(. 0 00 ·- 10 20.£.. c_n ' I 
l I ;;5 I z.; ;. 25' n .. 11 (., 38 0 l~{ o.oo -13 <-j ,/ Cf") I 
1100 124' s-. 1. ~ 12. ()!.{ (,.':!1 0 to'-! I\ .6<:> - \t..I o.O ct> I 
~4 rio.;" •v> !!.]. i.~ 'c"?

1"2 · I.> "' . J(. 
o.zo., o.oo - is ().c:; C. l') 

...,. 

GENERAL INFORMATION 

Weather:~ear: . Cloudy: )c Rain: "';!... Wind Speed/Dir. Temperature: r -S 
Sampler: ~~/ Observer: c.xrlkJNY/~ 
Notes: / U 



TEC·Weston Jomt Venture 

WELL NUMBER WELL INFORMATION DATE: '::> / 1z / ib 

RQL-MW-007 Well Depth to Depth to 
Sample Personnel: Ck--ls D..,s~T--~1\... )v,...,, 5+ J-.\h. .... 

Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 18.67 t;;. I lo Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
Pump Sample ID: RQL-MW-007
Intake Sample Time: QC, 10

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: 

01aaaer 
OS'40 0 'jiO I (h:J 

Yes:Xpump HOPE 15.9 MS/MSD: No:-
' PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin ±1 ·c ±0.1 mS/cm or ±10% <10NTUor±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

')1(40 \00 'S .99" I l.'7l ".'·I "t 6 .Co(,(,, o Oo - -::-g H.3 Cl> (__ lt<>r 

0 '''1 ;, loO ':;' "'~ n.oS" (, '1 2 o. b1l'1 0' ()0 - '"ll o "I Ci::::> 
Ol)'.;o I <lo ;; . 'J8 \ <.. 12 G .i.-1.> 0 , i.">'Z 0 00 - '>2. 00 c: C> 

ors·-; ioo ';.'13 I 2. I(., 0 .'1<;; 0 , -7 II 0. uo - <;"(,, oo (.i';> 

,, 9 0 () loo 5,97 I 2.. ?O /,, ),,/(;, 0' 753 o.oo - S'f Cl 0 Cl::> 
O"-/O'; iOO '.'r ,.,, ' • '1 i,. 12. \b c'o.&IZ. n 7,,_,

• '? i 0 r 0• i) - bO ().() ct> 
O'flO JOO b ,q<.:i l ., "~ -,

' """ . ') ,.::.., 1;,.~1z. 0 , 7C.t. 0 .. 0J - (..I 00 (I::, 

GENERAL INFORMATION 

Weather: Sun/Clear: "A Cloudy: Rain: Wind Speed/Dir. Temperature: ~ :> 
Samplera,__ ~ £ 
Notes: . ~ 

Observer:~~ 



--
--

TEC-Weston Joint Venture 

WELL NUMBER 


RQL-MW-008 


SITE NAME 


Ravenna Arsenal 

Pump 
Type 

<:>1auuer 
pump 

Tubing 

Type 


HOPE 

Well 
Diameter 

(in) 

2 


WELL INFORMATION 

Total Depth 
(ft BTOC) 

18.71 

Depth to 
Water 

(ft BTOC) 

5."f J 

PURGE INFORMATION 

t-'ump 

Intake 

Depth 


(ft BTOC) 


15.5 

Purge Start 

Time 


09Jo 


Purge Stop 

Time 


I 0 0" 


Depth to 
Product 

(ft BTOC) 

Flow Rate 
(ml/min) 

{ID 

PIO 
(ppm) 

Total Purge 

Vol (gal) 


DATE: 0)/12//0 

Sample Personnel: C!...rfs [) l{ JI!. h,.,,,_ {- I u.- _n. "10~~ 

Installation: 


Site Name: Ravenna Arsenal 


Project No. 

SAMPLE INFORMATION 

Sample ID: RQL-MW-008 

Sample Time: 10 :oo 
Duplicate ID: 

MS/MSD: Yes: No:_X__ 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
±1 °Cmlfmin ±0.1 mS/cmor±10% <1DNTUor±10%Criteria: 

DTWTime Flow Rate Temp pH Cond DO ORP Turbidity 
(oC)(ml/min) (ft) (mS/cm) (mg/L) (mV) (NTU) Initials 

CDo.C.71?13'.,, o. i ercF!<,o -7311 O bO'-'I 0.0 
b ·""' 0. ()<.)(,.Ool l 0 !Ts-ii oO0. <.Cf I0935' 6.0 Cb(,,, . 7"' 

().1,,9'109&10 (, 7 9 \::, 97 0. bO5. '19 - g3 Li')0 () 110 
o'11'/") (~ 7g5.'1'1 (l,oI '1 '5 i.j C).70~1 i'LOO - '8'1110 C\'"i 

o.ooo'100 0.101.:, OJ>..<). '1'1 CDit.f T2.110 -8{~-7fo 
(LOO(). 70(0l <;" ;]<-(() q '75 c;.11 C:,.i;,l - '8' ( CD110 010 

(),()0-06i a o<) CD? q9 (j. 701 -/9/. ~- 915 'ii../110 

Water Conditions I 

Comments 


CJ'°"""' I s- i: iH !..r·~~ 

,~ 

GENERAL INFORMATION 

Weather: Sun/Clear: A . 4"' Cloudy: Rain: Wind Speed/Dir. Temperature: b~ 

Sampler: ft_ ·~ Observer~~ 

Notes: 
/ t--/lN ~ 



TEC·Weston Jo mt Venture 
- -"--~-;.o;-,.;.-_.~.-•~~ 

WELL NUMBER WELL INFORMATION DATE: 0)/1 7. /lb 
Sample Personnel: Ck..-1.r '') ' 

,..,_ 
Jt J;l-~RQL-MW-012 Well Depth to Depth to 1-· f..1J1.h.. t... I ',_ 

Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 30.74 'l.D.t.11 Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
i-ump Sample ID: RQL-MW-012 
Intake Sample Time: P-105

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: 

01auuer 
13 35'pump HOPE 29.5 \YOS J 0 0 MS/MSD: Yes: No: X 
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min ±1 'C ±0.1 mS/cm or ±10% <10 NTU or ±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

}~31~- iOO 20.&I? j '.S.s-6 L::: ~ , . )() 0.11~0 Z.08 '2'-10 (),0 CJ') C.!<.J 
I 3 116 JOO : "., 1-J" ls. 3'3 5.z J 017'! 1. r11 2'-ll o.o CJ> 
13 ~is- 100 20.5'0 13. 30 5.11 0. /"tJ5 7, ir;J 2'>S ().0 CD 
JJS"O )00 40.t;o /J, 15'" /),07 (J.!'18 7.5'7 2G.o 0,b c i':)' 
l 3S f 100 20 ,';>0 11,00 -s-.0--1 o. Zo'i s-.0--1 -, " c-I.. ~ o.o CD 
1.:.100 JOD zo,? 1 12 . .:r1..1 1..1. '=t;} o. 2 ll, :..1, 8 I 270 o.o c. C> l I 

1'107 i {Ji) 20. s 2. 13.lb 1..1 •'1S 0.2<.\ i../.'11 '272 O.o ct> 

. / GENERAL INFORMATION 

Rain:___ Wind Speed/Dir. ____ Temperature: __7~l?~--

Observer~ 
Weather: Sun/Clear: A Cloudy: ___ 
Sampler: ;{Jjl /~···· 
Notes: ~o<::7~ 



TEC Weston J01nt Venture 
-

WELL NUMBER WELL INFORMATION DATE: 05/1i/1& 

Well Depth to Depth to 
Sample Personnel: Ck..,r/.t L':i" s•i,,i... } I•~ 5-1 :r"i.. .....

RQL-MW-013 
Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 36.54 2'-{. ()'1 Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
t"'ump Sample ID: RQL-MW-013 
Intake Sample Time: 1700

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: 

01auuer 
/ '-130 pump HOPE 33.5 l'J06 \00 MS/MSD: Yes: No:_K 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmln ±1 °C ±0.1 mS/cm or ±10% <10NTUor±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

I I../ 3o jOo 'l"'l,ZI '~1 (,' . I 4 31; 0 2.11)" o.oo ?. f!7 
" 0 

<:"C> r. I,;./ 
p.t 35 )00 'Zt-J I 'Z<) l'·-i 4g LI. 3'1 0.271.? 0 Co z I?~ 0 0 C: D 

l ~1 '-Jo iOO 2.'-J.23 I'-/ Jb '-I. 27 0. ZI) <'.Loo z:rz 0-0 Ct> 
j l..j ~1 <; 100 2'-l. 21..1 11-/ .o \ i..j. 2,o fl.7.7'9, o,oo "Z p;q (). (> Cb 
I '1 ')O 100 2'-L?.1..J t 1- ~8 /../ .1; o. '2~o O,oo 291 o.C> CD 
1~1s-s- ioo '2. ""' . 2C, 13. 71../ Lf, 11 o. 2.3'1 D(Y) '27'1 o.o CD 
1500 I OQ ")4 "1...... ';l;.,. 11.'>9 il-J,o? 0' 29'3 ().00 2"1) {),O CD 

GENERAL INFORMATION 

Weather: Sun/Clear: 

~'"""' 
Rain: Wind Speed/Dir. Temperature: l°t 

Sampler: 

~ 
Observer:~~ 

Notes: 



TEC~Weston Joint Venture 

WELL NUMBER WELL INFORMATION DATE: U')/17-/lb 

LL-2-MW-241 Well Depth to Depth to 
Sample Personnel:Cfri,,/is b,,,J,,h_,L ·I- To~ St -:yJI,,,.., 

Diameter Total Depth Water Product PID Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 25.66 '1. &/ .., Project No. 

PURGE INFORMATION . SAMPLE INFORMATION 
Pump Sample ID: LL-2-MW-241 
Intake Sample Time: J(,Zo

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: ·01aoaer 

i ">')O I(,, 20 153 No:>(pump HOPE 21.5 MS/MSD: Yes:-
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: ml/min ±1 "C ±0.1 mS/cm or ±10% <10 NTU or±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(ml/min) (ft) ("C) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

IS"')O 1?0 (,i-j? 1 1-.I . ' Z).'ij'] 0' 111-f o.iao 211 Q.0 ._ t> Cl<··" 
J t;5"5 IS'O 1t'. 'Z ~ I 97I . ">· 8'Z o. 113 0 7 --) '21) o.o CD 
/bOO 150 '1. 20 12. 32 e:-. 8's~ 0.112 O.i5 '213 O.o C:.I) 
I t;,,05 ·~1so 9. i (,, 111(. 5. 87 o. 113 o. 2i; Z. I'-/ o.o CD 
1l.l0 lt;() q,1(,, I $,3 7 ;:;. 8'1 0.113 o. Ju 21s oo ct:> 
1(;,15 J'?C 1i 'lg 12. 78 "].<tu o, 113 (J, ]'/ 2 IG:, 60 Cl:> 
!(:, 20 l ''i' 0 q' 11( I :2. f:'"/ ,,,-, 92 0 111 (), J<t 1..17 O.b CD "v 

/ GENERAL INFORMATION 

Weather: Sun/Clear: 'i. Cloudy: Rain: Wind Speed/Dir. Temperature: 7~ 

Sampler:~~· Observer:~ft~ 
Notes: ,/ ~ 



TEC-Weston Joint Venture 
- ,.._ 

WELL NUMBER WELL INFORMATION DATE: l.J')f 1zJ /(,, 
LL)-MW-238 Well Depth to Depth to 

Sample Personnel: Ch~/,J D,,,,}-.1-. t lh SI- J.il. 
Diameter Total Depth Water Product PIO Installation: 

SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 23.44 15.5q Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
r-ump Sample ID: LL-11-MW-238 
Intake Sample Time: 17-S-oPump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 

Type Type (ft BTOC) Time Time (ml/min) Vol (gal) Duplicate ID: 
_..., 

01auuer f720 175'0 )00 No: _Xpump HOPE 21.9 MS/MSD: Yes:-
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mlfmin ±1 °C ±0.1 mSfcm or ±10% <10 NTU or±10% 

Time Flow Rate DTW Temp pH Cond DO ORP Turbidity Water Conditions I 
(mL/min) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

1!Z6 100 i')-,G,, ll. .22 ,_'12 1\.2--io '"") - ' J /'""".,) • ... '-;> Ic,9 o.o CJ) ci~a./ 
11 ZS" 100 1-:,-,p9 If.J 2. (..Vb' I.) . 2 70 3, l'I 170 o.o C.D 

\ 7 JO 100 )") ''?"![ 1t.l.81 ' 77' 
....,7o '"' I 1.0'1 l 7!? Ll.1 C:.D 

) 7 55· 106 I(, . i 2. 15.L-1'1 l . ()'7 Cl i(. 'f 2. c, l 201 7,.:; CD 
J 7 ~10 100 l l. • 2 I tl.11 G. 0' (j. 2b"2. 2 .s· I 2o~ Ii'. s Cl.> 
/I ~is- 10 0 1G:, . I I l 8 ' I '-1 5."lll '.) "" - (.,( . t-lc1 2 .(. I "Z o-'7 ?. '-I ct:::> 
\ / C)O JOO /(,, . ,, 18 .. 2.1 t:;,99 0' l (,'? :!.7o 20b /.& C.t> 

/ GENERAL INFORMATION 

Weather:~: _'I. Cloudy: Rain: Wind Spef!dlDir. .,Temperature: 16 
Sampler: 

/ 
/ / 7 p;:? Observer: ~f{~ 

Notes: ''~-"'Y:·-



TEC-Weston Jomt Venture 

. 

WELL NUMBER WELL INFORMATION DATE: ,Jr-)3-i {o 

LL-1-MW-083 Well Depth to Depth to 
Sample Personnel: i::::_I,( \~ ))\/ 

Diameter Total Depth Water Product PIO Installation: QGi\Jf\NY')Oi 
SITE NAME (in) (ft BTOC) (ft BTOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 41.46 Q'j,l ti -  Project No. (jl /fo OD <{ 

PURGE INFORMATION SAMPLE INFORMATION 
Pump Sample ID: LL-1-MW-083 
Intake Sample Time: CJ '9 ;)._';)

Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol (9cti)L Duplicate ID: 

01aaaer oiss !cV .~pump HOPE 40 0"-!;;2 c:; MS/MSD: Yes: No:)< 

- "' J PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin Al'fl•. 'J ol;c +0.1 mS/cm or ±10% ·+~·~1.- ~ ./ ~o <10NT 

Time Flow Rate DTW W'mp pH Cond DO ORP Turbidity 
(ml/min) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials 

v«.:,s 10/\ ·~ l 1'/lo '''.'S qn _..... ,("' ~.-CJ. 
,,,, 

L{ I U' s ~ ·::..'2, '( \)'/. c :) <. 

1'900 <Z L ~y Ii 1/0 lt 1 In . f .~'I"

• li :ct l ,L(!7 
,,_., 
.:"> -'"" L 2.,S"' 'I I) " 

)( I(',r ·?.·~. o;i. (\, ~ lS' '1< if; ) 0' 1~'1 I ' r5 .'< 0 4,,s DF1() 

)C '.JJ.ov I" 1-Q '-/.S(o r). H?.'1 t'J, t/fv 3+- { IR,() FE~ 
Cl 3;;l.OI fO. /i,•G, 4-.5/ ti. I <lt.t? n l:IJ!:..: ':31 'I 5.9 EK. 

I )\;j '/1 '2,0(. oa... /f). 1.,,,1 I..Y. c: .,_ t> ·l '6 '.:! t!) . t ';)._., , 
- I ¥.~ Grl..= 

(') { ~.. • • 
I :i,;;:i • 0 IO NJ. 51 4 4'-1 f'J J'?, 7 0. O°! 399 t/.D £jL 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: ,/ Rain: 

sampler: J&flVJj1Jtii~tU
Notes: U '/A II' 

~?3u/3-2T; lV\,t+iils -~ 
<60~'-- 'J_ f\127l5 _,e,,,,'5f4' ~ -:;t 

Winds ed/Q1]. ~~ 

~;:;71Observer: ,d 
/ / 

-·~,y'( 

Water Conditions I 
Comments 

r \f'C\ v 
cleq_i" 
clea_r 
cl €'A.r' 

~ 
clear 

,.. 1.t.a.n 

{/) \) 



<.r..,~·~. 
TEC-Westori Jo1ritVeriture 

WELL NUMBER WELL INFORMATION DATE: 'C:. ,..-/~~-/I? 

LL-1-MW-084 Well Depth to Depth to 
Sample Personnel: 1 ~ CL}')\) 

Diameter Total Depth Water Product PIO Installation: !{0tV.Pr11/\ 11 
SITE NAME (in) (ft BTOC) (ft 13TOC) (ft BTOC) (ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 39.24 ~)(11 ,L/i7 I~ /"~ Project No. [} v }lc(fJ'.:? 

. PURGE INFORMATION SAMPLE INFORMATION 
r-ump Sample ID: LL-1-MW-084 

. Intake Sample Time: {Xj""> ';>;
Pump Tubing Depth Purge Start Purge Stop Flow Rate Total Purge 
Type Type (ft BTOC) Time Time (ml/min) Vol(Ullll Duplicate ID: V\.,fJ1A.l, 

t:llauuer 3L
. 

./pump HOPE 37 0<;505 0'?35 1eo MS/MSD: Yes: No: 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin ~c ±0.1 mS/cm or ±10% ~'~I\ j:v:i,,.AJ <10NTUo~ 

Time Flow Rate DTW Temp pH Cond Do-' ORP Turbidity Water Conditions I 
(mUmin) (ft) (oC) (mS/cm) (mg/L) (mV) (NTU) Initials Comments 

) .r 1$ )I XJ 1 0 J l • 1l c·l\J ( ) I 2_{-1 C:. L{, q2 • (. 11 )~,[,,. ()f> C\~'f\ 
'l'l 0 ,uo 'L'. •'-1 '2 I I l (l :-,,,·1S< 0.2..L[I f~ ! ~I 

. ( C? I I , '3 l) F' r \.eCAI' 
'') I ;;;, 1 > •Y'i n1' 6 ' ,(fl'? !i.L59 r1.w\ '2..< 'Q, I z. I Dr r l.Pt\ f' 
·1,,w '.2 .?1 10.~ '6 S.5"<:? D-?..351 0 _c:;G A. 'i?'3 lb .. D i='"~ C.\.ea.r

(('2,;<\ ~ ?) ~ i.?O :n. <::j<'f c i,.,n o. "21{1 o.4'1 ;J ' '9-.. ts-~ et'- c-luv'\.... 
)~'l,() ' ' I" tl 0, '6 () s. eoo ( ~, Ll,f 5 (L4'2. ") .y ' ' 1\P r eo..V'' . ' 
()~< ... , [..,., ' ' "nO\ ti' i (.. <.,._("U 0. '2..11\.{ r,,VJI •7 ~ !-I ' ' 

t I :--, i) ( .i}n • 

. 

GENERAL INFORMATION 

Weather: Sun/Clear: Cloudy: v Rain: Wind Speea/Dir 9A I WI Temoerature: V)'/ 

Sampler:JJ)uJuJfWU . O'-m" ·~('-n
Notes: fJl;LA 

-·' ' + ' .l {{·



TEC-Wl'!sti:m Joint Venture 
--.--

\:ill 
\ 'l, <; 

\\'4ll 

J '-!. (, 
\\C..(1 
I c..·,~ 

Weather: Sun/Clear: v 
Sampler: 

Notes: 

l \'.J\J 
1., 
1".l 

\"' 

WELL NUMBER 

LL-2-MW-059 Well 
Diameter 

SITE NAME (in) 

Ravenna Arsenal 2 

r-ump 
Intake 

Pump Tubing Depth 
Type Type (ft BTOC) 

D1auuer 
pump HOPE 19.9 

Criteria: mUmln 

Time Flow Rate DTW 

(ml/min) (ft) 

i. ;) ,., 2.) 
'3'"'~ l'i <,. :'} 

.U2 
r:.: 1 '-f 'L 

~'1.'.:\ ' ti 
\..;,\..{'

.2 .u·:; 
( ,'-";; \ 
I I ·i ., 
I\, 1' 
\·l •L\.l 

1 L -is 

-
Cloudy: ,/ 

0. ?
C~x'I 
l~1'J'1 

, I'I " • 
",.. l (. 

I A ' 

~ 

·, 

l c 

WELL INFORMATION 

Depth to Depth to 
Total Depth Water Product 
(ft BTOC) (ft BTOC) (ft BTOC) 

21.84 \1. 'i 0 
PURGE INFORMATION 

Purge Start Purge Stop Flow Rate 
Time Time (ml/min) 

llkl tu:io [di) 
PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

±1 °C ±0.1 mS/cm or ±10% <10 NTU or±10% 

Temp pH Cond DO ORP ){ Turbidity 

('C) (mS/cm) (mg/L) '2.'{n\vP (NTU) 

(9,[G( !5 
(') '\so 
C» lS 
('i·l~ 

, , I I.>
. 

. , IS 

!LQ-0 
,r'\\J 
.o J 

· on 
''J ,no 
j,()Q 

GENERAL INFORMATION 

Rain: Wind Speed/Dir. 

Observer: 
82..1"70 c ~1..) 
ToM. 

~ 
')._Iii i.-\ 
2 fj '2. 
""l': r 

eL·- ..... 
2.'LL 

LfO, 8 
«. u '.:?> 

~ ,u 
()I CJ 

O ·O 
q,v 

PIO 
(ppm) 

Total Purge 
Vol tMt\ 

3L 

DATE: S-1?, ··l0 l.--. ' I olOl 1.1 
Sample Personnel: ~ \,(_ \ ,_n-p· 
Installation: \<.(J.\Ji(\J\11\.0\ 
Site Name: Ravenna Arsenal 

Project No. tJl/\oFrf":i 
SAMPLE INFORMATION 

Sample ID: LL-2-MW-059 
Sample Time: 1)~ 

Duplicate ID: 

No:XMS/MSD: Yes:-

Water Conditions I 
Initials Comments 

_, 
\) 

I/ i7 
:-i 'r 

I :") 

) t' 

CY11". . 
t\fOV\ ". \.1 A 0.. r:A:f 
C'"l~ J 

r!«lf'r ~ 
r~\.f(JA!lr1 ~ 
(" ~c,(' 

Temperature: 'I ri 

s ~ 

1'1 on \ \z ,!{:> j\ I ~2 I fl , l i' l;) ) ) 106 2-'2.. ) y, 1 \:JP () '(>(],,_( ..... Lt 



TEC-Wcston Jomt Venture 

WELL NUMBER WELL INFORMATION 

LL-2-MW-060 Well Depth to 
Diameter Total Depth Water 

Sample Personnel: & I- rU:1 
Installation: • 

SITE NAME (in) (ft BTOC) (ft BTOC) 

Depth to 
Product 

(ft BTOC) 
PIO 

(ppm) Site Name: Ravenna Arsenal 

Ravenna Arsenal 2 20.89 q,5q Project No. 

PURGE INFORMATION SAMPLE INFORMATION 
!-'ump 
Intake 

Sample ID: LL-2-MW-060 

Pump 
Type 

Tubing 
Type 

Depth Purge Start Purge Stop Flow Rate 
(ml/min) 

Sample Time: //IS
Total Purge l----'------'-'--------------1 

(ft BTOC) Time Time Vol ~L Duplicate ID: •A ~V\-4{,_ 
1:11auuer 
pump HOPE 17 /Of» [/ID fl. ;;zs MS/MSD: Yes:__ No: ~ 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 

Criteria: mUmin .( 0,3 ~C ±0.1 mS/cmor±10% 1:3i'f\f'J/J,. :! fD <10NTU~ 
Time Flow Rate DTW Temp pH Cond DO ORP Turbidity 

(mL/min) (ft) ('C) (mS/cm) (mg/L) (mV) (NTU) Initials 

, ~· GENERAL INFORMATION 

Cloudy: _"'__Weather: Sun :Clear: / 
'l.--'1 j 

Samp'.er( r rJv V 
Notes. " t 

Water Conditions I 
Comments 

- I'"• 

r:/e0t r 



• • 

TEC-Weston Joint Venture 

WELL NUMBER 


LL-2-MW-060 


SITE NAME 


Ravenna Arsenal 

Pump 
Type 

01auuer 
pump 

Tubing 

Type 


HOPE 

Well 
Diameter 

(in) 

2 

!-'Ump 

Intake 

Depth 


(ft BTOC) 


17 


WELL INFORMATION 

Total Depth 
(ft BTOC) 

20.89 

Depth to 

Water 


(ft BTOC) 


PURGE INFORMATION ~ 

Purge Start 

Time 


,. 


Purge Stop 

Time 


Depth to 
Product 

(ft BTOC) 

Y]f}/10 

I (j 

Flow Rate 
(ml/min) 

PID 
(ppm) 

#I 


Total Purge 

Vol (gal) 


DATE: 

Sample Personnel: / 
Installation: / 
Site Name: Ravenna Arsenal / 
Project No. / 

SAMPLE INFORMATION / 
Sample ID: LL-2-MW-060 / 
Sample Time: / 
Duplicate ID: /\1?b t?aCk? "'6-V 

I (j I 
MS/MSD: Yes: No:___ 

Criteria: 

Time 

\'I VU 

II CT 5 

11 In 
I/ IC 


mUmin 

Flow Rate 

(ml/min) 

:::,I' 
\f s 
I t s 
I • ' 

<O."'.>;. 

DTW 

(ft) 

Li\.' '1 
' ~5 

' • Q.::1J 

• <{t.f' 

PURGING PARAMETERS (Measurements to be taken every 3-5 minutes) 
J!i;:·c 

Temp 
(oC) 

li · 0 1 1 
II. a:\r, 

.//.lf8 
II. G;2., 

±0_1 

pH 

r~.<.i<-& 

1:-. 4""1.' 

/..,. 4 Cf 
f.t,.4 q 

mSlcm or ±10% 

Cond 
(mS/cm) 

:'l.N3-I~ 
l':J , :J I ,,,_.. 

o .•~I ""I

0 ..·~ 11

t:'"?;,~!1 
DO 

(mg/L) 

CL (') 0 
D--~ 

t!Jv f7l) 

11 ,t'\71 

<10NT~~tO 
ORP Turbidity 

(mV) (NTU) 

r: Lf z 12·'7 
:;rc.q Ia, ""! 
a3'1 C!/ • i.f 

"'.J .3., q. ·1

Initials 

rA D 

·" lJ 
~ 


~ 


Water Conditions I 

Comments 


C~'"15AA'1 5 1 ' 

,~ ' ' .. -
-. 

I , . 

_, , 


GENERAL INFORMATION 

Weather: Sun/Clear: ......... Cloudy: ,/ Rain: Wind Speed/Dir Temperature: II} LJ ·-[..,Q 
Sampler: Observer: 

Notes: -~ 1~1ti( 



 

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report 

APPENDIX A.4 

CHAIN-OF-CUSTODY FORMS  
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TestAmerica Denver 
4955 Yarrow Street 

Ai'vada, CO 80002 
Phone (303) 736--0100 Fax (303) 431-7171 

t . .. 

l 1 · ! 

1 11111111 ~11111 I 1111111111 ~rtt~~ 
.• J ___ _ . ....... .. _ 

Chain of Custody Record 

U l. .. 

Sampler: A. 
0 

I.ab PM: 280-83089 Chain of Custody ~ ~o: I 
..,C~l~ie:;;n:.::t:::ln~f=-o:..:rm:..:.a:::t"'lo::..:n.!-.. ____________ ~=:-...:..'....u:.'''·H'!.L.. ________ 4r..:=-'~c:,:E~m.:.:e.:..:e,~P-=a.:..t"i.:..ck:..:. ... :_______ ~80-~2694-18995.1 
'clieni contact Ph:>ne: f.-Mail: -·1 "'ra'""ag-9e9+:~ -1 

-
0

_.-
1
--+l------1 

Ms. Heather Miner patriCK.mcentee@testamericainc.com I F< . • 

1-~ ... a ... r~_n:_\_E_c..;.._;n_c _____ _______________________ ~j Analysis Requested Job#:! j 
Address: Due Date Requested: ~- .,,,.. I ! .... tW ""rese rvation CodeS: I 
1658 Cole Boulevard Suite 190 ....._ • 1 ~·~t & I 

:C=fy=·=================================~~T-A_T ___ q-~-~-,l-•-p-~~-~-~-~--~-- --0-~-.-- F l ~ ~i : :~ ~:=ne I .?olden "l" ~ M ~ c-zn·Acel9ie d-AsNa02 ,. 
State.Zip: ~~- I'.. -~ .... !""" .,; o-~cAcid ~-Na204S 
CO, 80401 - ~'<' E-NaHS04 Q-Na2S03 

Phone: PO - ~".~-;~::· ~ ~ ~ !,~~ F - M~OH · RI -Na2S203 

11

. 

"· . _ J 0 I::. _..,.__ WJ. G-4chlor ~'-H2S04 , 
~~----------------~·~~~~~~-t_o_ro_o_oo __________ ~$ ~ ~ ~ 1 ~! ~ H-~~~ r -~~~~ 
Email: WO #". -z: I ~ u ....... ~ l· le&! -Acetone 
heather.miner@cardno-gs.com 

1~ ..,. S::, • ~ Q {'Jj ~ ~~- u · 01Jwater • MCAA 

~~~~~N~a-m-~---------------~p~~---.-. ------------t ~ 9 ~~ 0~ ~~~ ~K-~ -~-
Ravenna, OH 28014271 ~ ~ / - ~ ...-~ ..._'";: ~~; L· EDA] Zt·other(specify) """"'------------------+---------------t..-:- i ' I ...J · _. i "'-< Site: SSOWfF. '~ '-../ .,.. ~ '!!( M i,8: Ptherl 

---------------------1-~! ~~~~b~~~u~~~~ ~----1 ___ _ I Sample . Matrix . -0 - 1 <:> ,, 0 0 r-J N ~ 0 ' ~ i'.~' 
Type '=::" ~ N .() N f'"\ N~ 0 ~ ~ -!.0 :~. r

, 1· , r_g r- ~ r-- M -..D (?o - ....... Q,) " "'. 

I Samp!e (C=comp, I <>-...........,.;,, ~- ()o ~·~ Qo v _ OQ \o - ~'-«:: _S , • 
Sample Identification Sample Date Time G=grab ar•r-"""" ""'*) U:: I - !>o . :{;. Special lnst~~tions/Ncte: I 
-~~~~:·i~·'-~?t=:~ . h .. :. :,: :.:;~~·~~~~~~~~::~. ·:~·~~:·:..:-: .. ,: -.~ -·~•.J·:-·;i:.~)~~~~.~~'t~~~d ~~~~ ~

1

~~~~ ~·. ~\~ X.-~ ~~~ ~t'; d~1 ~1~:~ ~~-~~ ~ ~· ~~ ~~~ ~·~~·, ~~ £~~~ x. :r~·~ r{'·~-~~ ··: . .... ~:.,~~~~·.:~~-~'~ ~-: ~~~~'; 

Dt=T- 00.._I 
LL lf'l"lw- 001 

LL I :L /hrv- ;2.. '-11 
LLJJ. mv.-·tJ..'17}) 
S C/!m W-cso).. 
J J_j). '/~$"' 
~~WC.-IR 
~ -

Possible Hazard Identification 

D Non-Hazard CJ Rammable DSkin Irritant 

Deliverable Requested: l, II, Hf, IV, Ottrer (specify) 

Empty Kit Relinquished by: ,,. 

ReSnqUi~ by. 

j5/fo//L, l 13D2 G Water '/.. X ~I)( XX X -J< ·~ I I ~ 
Sfto/j(.;, jl)>o G W3 ter XX XX ~· I l 

)) 11/JI; /)J../ b Water • ~ X V i! I I , ! 
S/u /tL fS·~ I (..,. ! Water X ¥.f I I 

I 
I 

I 
! 

Water 

\fVate: 

Water 

J Water 

D Poison B D Unknown D Radiological 

Date: 

!Company 

I 

I I 
I l 

Sample Disposal (A fee may be assessed if samples are retaineq Tonger than 1 month) 

D Retum To Client D Disposal By Lab D Archiv~ Fo~ knths 
Special Instructions/QC Requirements: I I 

Time: __-o ) / Method ofShipmetlt I, I 

! Custody Seals Intact I Custody Seal No.: CoolerTemperafure(s) °C and Othe· Remarks: (' ll . h I I 
l t. Yes A No itJA--o \ .".l::Q..~6 ~~ . . -~ SIJlk>//1- 1 

_ _.....1 _______ --..,.--------~--~..,...._--~-~~~··.o~ ............. ~·~~--· -- ~-~~~~:!.:.~~·-··· -- - -··. --~ - -··-· __ J _ -- J_ -

P
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TestAmerica Denver 
4955 Yarrow Street 

Arvada, CO 80002 
Phone (303) 736-0100 Fax {303) 431-7"171 

-· - - • - L__ ·- -- l.!U . ... 

11111 1111 I I ll llllllllff Chain of Custodv Record 
" 

TestAmerica .. 
~ 

280-83104 Chain o: Custody 
Samp!er. !Lat> PM: COC N<>: j 

li'C~l;;;;ie-r.n;;;;t :j;;;ln;;:fo_rm_a_ti_o_n ___ ________ -h;~lw;:;.AL.~~-.?:~=:!....!~~~:--;;::-7'---+. l rv;:.;~c:;E~nt:::ee2, .:....Pa!:.:. ~:..::;Cl:::k.:.J..::. ==::..:..:..·· ...:.·- -'-=--l----. 2a0-s271a-1a99s.1 f 
cr;erneontact l l?hone~:v,2 a41 ' _;A~ 1e-1.1ait •. I ..,,.Pag9- : ---------i 
Ms. Heather Miner av·...) , \llUI 0-1 lpatrick.mcentee@testamericainc.com I Page 1 of 1 

Possible Hazard Identification 

D Non-Hazard D Flammable 0 skin Irritant 
Deliverable Requested: I, II, Ill, IV, Other {specify) 

Empty Kit Relinquishe<l by. 

ReUnquisned 'Cly. - p-

Custody Seals Intact: ' Custody Seal No.: 
!J. Yes !J. No 

D Poison B D UnYJJown CJ Radiological 

Date: 

Datemme: company 

Sample Disposal (A fee may~ssessed if samples are retained longer than 1 month) 

D Retum To Client ·I isposal By Lab D Archive For Months 
S~ial lnstructio~s/QC Requirfents: 

Method of Shipment 

Date/Tlme: 

'f .- fo- T f.t? I 4 cS" 
Date/Time: 

5/\\ /11.,,, 0410 
Company 

~ 
Dateffime: Company 

----------------~---------~---·~~~-~.:r---.-- .... -~-.....,.~---1--- ~-----------··-----

i 
i 

i 
! 

P
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Te'§tAmerica Denver 
-~955 Yarrow Street 

A.r.-ada, CO 8GG02 
Phone (303) 736-0100 Fax (303) 431-7171 

-·--- .. ... i: ••• • • .. _ !,.. u.u 

Chain of Custody Record 

Sampler: A. ,_ ,__
1 

, l . _ .. D. Lao PM: Carrier Tracking _No<s): I 
Client Information rn.vv.1.1 J...1.1N~ McEntee, Patrick J 

lr.::c;;;;;;;entr:;;Con;;;;tact:;;". --"-=-'-'--------~Pllon=e-:--: JI- JL!.' ""~ ... ~,;;'!,J...,_...L .. f~_!!!7..:.:.ft~ll;.:-t-----l!.;::E·M::;:ail.::::: ::.:.__:::.:.::...: ____ --! · 4. ~ ~ 
Ms. Heather Miner '..L ~ "J ') 7 17 '1 patricl<.mcentee@testariencainc.com - 1 
Company: ~ · J 

Cardr.o TEC, Inc Analysis Requested 
J>.ddress: Due Date Requested: 
1658 Cole Boulevard Suite 190 

t.:~:::.::·~-:::kl-:;e~n:------------------~TATReques/Jted~ays): n - Ca ~~lt-. ·. ·.·, 
Stat~. Zip: ':? ru · ti IJ ' .,.. 

IC0, 80401 ... 
b::::-::;;--------------------+~-ro~;_·c~t ~07~6~0~03;.._ __________________ ___Jl: 
E;;\ait WO#. ~ 
heathe:.miner@cardno-gs.com . i ;fl' 
Proier.lName: 
Ravenna, OH 

Project/t: 

28014271 

KQL/tv-- / J t;;°/JJ../Jb .JJJO (_ Water I D( ! 'ifi 
I 

111111111111 111 '11/ll Ill llll1111 '/I ll 
280-83171 Chain of Custody 

Water 

Water 

Water 

Water 

Water I · 1 I I I I I r I I I 

Water 

TestAmeric ; 
COCNo: 

280-52694-18995.1 
Page: z.. 
Page l ofJ 
Job#; 

Poss.'bie Hazard Identification Sample Disposal (A fee may be assr?S,sed if samples are retained longer than 1 month) 

D Return To Client D Djsposa/ By Lab I D Pfchive For Months D Non-Hazcrd D Flammabie· DSkin Irritant 

Oeir•erab!e Requested: 1, ll, Ill, 1V, Other (specify) 

Empty Kit Relinquished RY: I 

Relinq~.A~ f\lh ):~ 
Refinqit.shed by: 

Rer.nqulshed by: 

Custody Seals Intact 1custo~al No.: '
t; Yes t; No 

DPoisonB D Unknown D Radiological 
Special Instructions/QC Requirements: I ,. 

Date: I Time: 

Company 

Date/TI ma: 

_________ __, ___________________ ....... -·· ··- -· -···· .... ·--· ··-·-···- . ·-· -
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.. .J. • .IL 

TestAmerica Denver 
4955 Yarrow Street Chain of Custody Record Test America 
Arvada, \.0 80002 
Phone (303) 73$-01CO Fax (303) 431-7171 

lab PM: 

Client !nfonnatior. McEntee, Patrick J 
~marT:ackiog Nots): ICOCNo: 

l280-s2ss<1-1aees.1 
Client Cor.tact: 
Ms. Heather Miner 
Company: 

}Cardno TEC, fr.c 
l Address: · 
!1658 Coie Boulevard Suite 190 
~fty: 

C--olden 
Slate, Zlp: 

lC0,80401 

•emafl: 
l heather.miner@cardno-gs.com 
Project Name. 
Ravenna, OH 

TAT Requested (days): 

f'2-V- can_-tv?>..d--

PO #: 
Project 076003 
WO #: 

Project #: 
28014271 
SSOW!I: 

E-Mail.! 
patrici-~mcentee@testamericainc.com 

Analysis Requested 

l i::-l/'v0mw IJO"a rill /1 b 1~2G Cr I water lll!N K - ! i ! I . l~ 

Job#: 

I tJ TA (V\W 11 '} c:/H/1' ii t.-10 G w2ter >.11~ IX XIX'X )( · i I \ ~ MS/MSb 
~~L ~o (Y\hl 003 5~n ~lb o~oo 6 Water N N x x X , .. ! ~ 
• '- L. I 0 ~V ()0 '3 - D ~/JJ /Jb 0 Cf({) 0 Water ~ 1-N ~ XI XI 0 1 f~j] 
fr;g<Q_ M y.) 17'-! ~/i t/i~ i 0 IS°' 6 Water M rJ ~ XXI i i \X 0 l ~ 

LL }l !"\\\/ '2.YL -5"/Jt / ffc 1 ~2\ C3 Water Nt-J XX X I ~ I ~: 
C)5J2lb -TB S}n.)lk, O/!O G Water N N I X .. I t::i l 

-,~~ 

Possible Hazard Identification 

CJ Non-Hazard CJ Flammable DSkin Irritant D Poison B D Unknown D Radiological 

Samp le Disj>i3sal (A fee may be assessed if samples are retained longer than 1 month) 

D Return To Client D Disposal By Lab JD Archive For Months 

Deliverable Requested: I, 11, fl!, IV, Other (specify) Special Instructions/QC Requirements: I 
Empty Kit Re!inqu!shed, by: Date: 11me: ~ Me1hoo of Shipment) 

Company 

ReiJnquishect by: Datemme: Company Received by: I Company 

Custcd\' Seals !ntact ! Custody Seal No.: 
A Yes A No 

Ccoler Tem;>erature(s) °C and Olher Remarks: 

----------------·--------------·---~~- · ~--~---~.~~~~~~~~J-·---~--- ·--- ·-~- --
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__ 

.. l. .. 11--• . -· . .. • • • J ___ 
·- L .I~ 

'f estAmerica Denver 
TestA:rnerica 4955 Yarrow Street Chain of Custody Record 

Arvada, C080002 
Phone (303) 736-0100 Fax (303) 431-7171 

"';"lo!E. LE/~~;.."\; Wl'VlRO~ONTAl. TEST!~ 

sampl9f: 1)? lab FM: Carrier Tracidr.g No(s): COCNo: 
Client Information McE:ntee, Patrick J 280-52004-18995.1 
Client Contact Phon9: 3o'6 1-'1 ''3() 2 '3 ) E-Ma~: Page: 
Ms. Heather Miner patrick.mcentee@testamericainc.com PageJ o(J 
Company: 

I Job;t;: 
Cardno TEC. Inc ,_ Analysis Requested 
Address: Due Date Requested: C + ('(). t $t. ~it ~ l I I 1 

~ Preservation Codes: I 

11658 Cole Boulevard Suite 190 ~r ovi ·c ,. 
~-kl A·HCL M-Hexane 

I 
,. r ,. TAT Re<juested (days): ~£! g: ~ ,Golden 

CO vrt ffi c-f 
Ii' 8-NaOH N - None 

! • C • Zn Acetate 0 • AsNaO?. 
State, Zip: ~ ~~~ 

I 
~ , 0 · Nitric Acid P · Na2C-IS 

co. 80401 ~i I 'J.:~ I!· "laHS04 Q-Na2S03 

f ~ -~· .s1£ ~(. F - MeOH R • Na2$203 
t Phor.e: "<-0 "3 '2_f7'5 D2i J PO#: ~ -d. ~ G -Amch!or S - H25<>' 

Project 076003 ~ 3 ~ LJ 
i 

I i'<-'$. H ·Asco:bicAcid T. TSP Oodeco.':~-rate ' Emali: WO#: 

00 
I ;;;; 1-lce U-Acetone I ';.J> --o I 

heather.miner@cardno-gs.com ,_ ~:s w;. J ~ Dl Water V·MCAA 

Project Name: Project#: _)LiJeo 
I 

~~ K- EDTA VI ·Ph 4-5 I 
i.~. L • EDA z -ottler(speclfy} 

Ravenna, OH 28014271 

~ ,i~ I 1~ Other:* H NQ Site: SSOW!!: ' ~ i «• I ~~ 3 ~ 
I 

Samole I Matrix "' Del] - i t~j. 

I I I 
j! 00 I 

I 
:..§ · Type I (-..., .... ~' ~~~ I I Sample Date 

~ 2 I r" - S..OIC!, ..:..~ • 
l samole ldentffication 

Sample (C=comp, 1-Ooowos<Joll. '.~ l 
Time G=grab) 8taT!.sL .. ,....,..) ' Spec!a! Instructions/Note: I 

pr~-..~-P.'i>.;:,.,,,~..,,.~<S.:L:;:.:._~~~;;;~~::::·;;:::~::·~-·~~~~.~~~ ~~·~itl.ieftcoa~ . , .. l~ t~f* " ~~~ ~? -~~~1% ~'* ~~ i~ ~it>~·~~~~~~ .. :·::~~;;::. ·:~~ .. ~:..;;~· ;hf:.~j .. (......... ~ • ">".:"; , '"' ~·Z:.'·"'!'t/C;,.~ y;. ~~ -::;~\11. 

i LL-1-MW- '257) ~112/lb ~f)35 j G Water x X·X' >( 11 t& I 
Ll-l_-MW-2~1- D I Sil2/I~ ~11~5 er IX x x I 

·I ~~ i Water ... i • 

LL-1-Nlw-0~'6 S/fl/1b 12035 ~ \X' x x IY i> I' ~ 
-! 

Water I ~ : 
i 
I 
l 

LL-l -MW-O&f"/ 15/LZ/ib \2'i S ! ()- [XjXJ JX 0 l ,-, l Water !El ' : t 

l/ L-i -1\/rvil - r:Jt, {., S/!2/th ru c 1.X ~ '>( ~ I m ! 
Water --t'. ~· I 

t '· ' 
{ I - l - ;IV\W-()Cn S ! $112/I~ oos G- Water )( t '( . I 

l I ~i 
I 
I Water ;~~ 

'.Tl~j I 
l . 

"~t Water .~:=:!' 
Water I I 

~.~. 

~ f[~ 
Water I l ·\·~1~:; 

i i :O"'..... 

I Water I ·;~·1. 
·::·:T 

Possible Hazard Identification Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

D Non-Hazard DF!ammab/e DSkin Irritant D PoisonB CJ Unknown CJ Radiological D Return To Client D Disposal By Lab P Archive For Months 
Deliverable Requested: I, I!, Ill, IV, Other (specify) Special Instructions/QC Requirements: I 

1Empty Kit Relinquished,_fy: ~ Oaie: Time: ~ 
Melhod of Shipment 

Refinquishedj>)~ 

,,,.Irrr ~ A 
DSJli,/J, /t/J. h cn/7 Received Pc. ~ ~ ~,........_ ~}~, J /.... ; •:·142 ~ ~''@i:f'A ... 

Relinquished by: J\c6~ .~i.-1& - .l{{:<o Company -
Receivedby: le.w\' vrM~ n 

Dat~-n~:tb - ~ J/ c!Uo CoTJtf? I 
I 

Refinquished by: \ Oate/Tt.ne; Company Rer..elvedby: Oate/Tlml Company 

Custody Seals Intact I Custody Seal No.: Cooler Temperature(s) •c and Other Remarks: I 6 Yes 6 No ' l 

---------·-----------~-~--~~--~·-_,, .-...,.,. -~ u• -..---•• • YT'"-· - -.__._. • ,._., .. ... ·---· ··- • - ·--·-J. 
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___ 

. I . . 

T .;tAmerica Denver 
425.S Yarrow Street Chain of Custody Record Testffilerica 
Ar...ada, CO 80002 
Phor.e (303) 736--0100 Fax (303) 431·7~71 

280-83188 Chain of Custody 

: Sampler: ~v Lab PM: CCC No: 
ic !ient Information C i.-- McEntee. Patrick j l I ./\ 13 280-52692-18997.1 
~0~~~~~eeotaa:~~~~~~~~~~~~~~~~+-1

,P~hone-.-=~=--~~~~~~~~~tE~~~,u~.~~~~~~~~~~~ "-/' .... J ~~~~-:----~~

0
~.t..---?--~--

Ms. Heather Miner palrick.mcentee@testamer'.cainc.co:n ~~e • ;f 1"' 1 ") 

i~'"""'1Y- ~ Joo It 
!Cardno TEC, lr:c ;::)- Analysis Requested 

Sample identlf:cat:on 
.... ·. ~: .~ -. J. ..• · .:. ........ 

f'.- .., ' • • ··~·- .. '" . ..... ..,,.~ "" l•"oi> \ "'"'' , .. ,.... . ......... .... ... ' O .. I • - .. + .... P .. •O 0 ... ,''I -o "'"'" ,tc°' ....... ~ O O • • • .. -·· ... • ...... ":" , • ' + • 

~\l\/GV'tlw 6l/- 1 c;,12 ·(~ f-+45 & water 
1N'/. XIX)(~ : ! ~a 'Ms\O\SD ¥v:-Gl+~ j 

!~&'Yl·WO H -. D 51;} · Jlo J:r-IS ~ Water ~ 1 · I~ I 1 ! 
1 '.t \Wui{Q,,l~ (JV\l~ l 

I LL} Vrl\JJ D(Q~ IS'• I 2• l(p IL{lj() G Water N N j ~ X' )( ! I FS, u ! 
i t:'WfbWlh10\-2 ~- !2-•l\o (S~c G Water N N ! ~h< ~ ! : I I ~ · 1 
~ _ _u.._a~w Ol? a 5 "13 · ~{Q ll 1'5 G w }J N' I)( )( )ll I 5 ! 
L 1 L d.\'Y\w05<1 5 ·13-1\cJ 12..0t b VV ti f'I 'X x x i S l 
I t.Llvyv1,.. > tH(LJ- .-. 5 •to 'l '--' D~35 ~ W N rJ "' x )('! -x l I :,. .~ 1.k.5.,g ·i'-' 

Possible Hazard Identification 

D Non-Hazard CJ Flammable CJ Skin Irritant D Poison B D Unknown CJ Radioloaical 
Deliverable Requested: I, II, Ill , IV, Other (specify) 

Empty Kit Relinquished by: # 
/ 

Relinquished by: ... ~ /j/f / 
h./v Y Q / -

Refinquished by: \. 
Custody Seals Intact ! Custody Seal No.: 

t. Yes t. No 

Date: 

Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

CJ Retum To Client D Disposal By Lab CJ Archive For Months: 
Special Instructions/QC Requirements: 

nme: Method of Shipment 

oa1err1me: I r 
r-1 1.. ~1IO 

Daterrlme: Company 

A 

.,..... ---~=----.,.__~-·------ ..... --.... -.,~~--~~··~·· ··-··--·-~~-~~-~~-~~~~~------
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J

TSS'tA.merica Denver 
"" 4955 Yarrow Street 

Asvada, CO 80002 
Phone (303) 73&-0100 Fax (303) 431-7171 

Client Information 
CliM! Cotr.act 
Ms. Heather Mir.er 
Compan): 
Cardno TEC, Inc 
Add.'ess: 

1658 Cole B'oulevard Suita 190 
C.'ty. 

Goiden 
state. Zi:p: 
C0,80401 
Phonet 

Etl>au: 
heather.miner@cardnOijs.oorn 
Project Name: 

Ravenna, OH 
Sit~: 

Sample identification 

, ,, , 

Chain of Custody Record 

Samp!oc 
L\~ ~OJn-..IJ Lab PM: camer Traeltiog No(s): 

McEntea, Patrick J 

L48 Phore: 

' &Malt 
patrick.rr.centee@testamericalnc.com 

Analysis Requested 
Due Date R-oquested: ve r r~ ;'!"" 

i I i; 
I TAT Reques-.ed (:lays): ' ~ I I • 
I ?-y COlllffl.d- "' I -r: I 

I~ I 1 V 
PO#: 

~ I I ~~ Project 076003 ,' s WO#". 

• ~~ 0 ~ 1 0 · <;), < i_,, · ~ r 
~~ Project#: '.;!~ ~ ~g ~:s .. ·~ 28014271 ' -

SSOW#: 
,E Cl Cl) ~ ~- Q 

I 

frt~Q 
.... 

~ 
I I Matrix ~..e (./ 

I 
Sample Ill '. ~~ I Type c-..... I~ ~ *1~ ! Sample (C=C!»J!p, 

S-.Olld, -rlt C>-wM .. 1on, {~ I 
I Sample Date Tlme G~rab) ~u..#A'tr' 

TestAmerica 
OOCNo: 
280-52694-18995.1 
Page: J. Of ~ ~ 
Job#: 

~ Preservation Codes: I 

~ A - HC'_ M - Hexane 
. 

e-NaOH N-Nooe I ~ c -Zn Acetate 0 -AsNa02 
1. o -Ni111c Acid P-Na2~ ! 

~ E-NaHS04 Q-Na2S03 I F-MeOH R-Na2S203 

ti 
l 

G-Amclllor S - H2S04 

I k • AScabic Acid T - TSP Dodecal>)<!rate 

~ l·loe U-Aoe'.cne 
~ J-01 Water V-MCAA 

I t i!: K-EDTA W-ph4-5 1.9' L- EDA Z- O!her (speC!fy) 
·,~; 
~ c:. 

~ ~N~o~ c.7-vi(~ec.-Wa I ~ 
~.~'.i ! ktS~ 

r %; 

~J. 
I 
! ,..;\ Special lnstructionsiNcte: 

~:::~~~~~1."~r;~-:,~~::~? .. :·· ~~~::~~:?~~:~~~~~~~~~~~ ~ ~ ·-·~ ... "COc!~ ~ /'$(<·,'. i"'"' ~:. ·W.l. ~~ ~" ~· ~x:X r2< .~~~-;.:~.·:.. .. :.::::;~~~:~:.:~~~~~;~;::.~ . ~!.,..,. .. SPl~· .. .:· '1,•·"'-'1 ,...... . ~ -· - ~... . .. "'' 06i?:>llc -:PAN I S ei3 •lb I rtm I c Water "rJ )t! '( I 'l )t ·~u<..1k ~ .• · ~ vtlu.wi~ ~-t \I\· · " 

OE;/'3l (o -""l8 17 •/-3· i~ t3ii'O (? I Water rv f'I ~ I ~. ' l 
I i 

I Water I I ~ : 
I i . 

! I Water I I I '.f1" i 
I l/;-.' ' I 
i I 

~· I I I Water 
~i.Y 

I Water I '#:._· 1 ·~ 

Water f.':."° i .;.'),. I 
-~·. 

Water ·"~ ~·~ . "' 
I 

Water l.t 
;lA,". 

I Water ~>!-'. 
«-"'ei 

Water I '~ 
·~'I.,) 

Possible Hazard Identification Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

CJ Non-Hazard DFlammable DSkin Irritant DPoisonB 0 unknown D Radiological D Retum To Client D Disposal By Lab D Archive For Months 
Deliverable Requested: I, II, Ill, JV. Other{specify) Special Instructions/QC Requirements: 

Empty Kit Relinqulshe~ by: A Date: Time: 
~ 

Method of Shipment . 
Relinquish~~_/ 

h . 1oa1~7/?:j/J{; I J I :4 /LJdJ (om71JZ, Ri;ceik'9 a . I I (\ 

0£:..73'-icb . J4J L j'J'.&a..f A th, 
f ReEnquished by. 

.,. I 
_/_)~£. ,~ Da~-13-1~ - - Company ReceM>O'Oy. \(hvj YclW t~':.8' L4., ~ b ~'15 '~% I::><::> 7 I 

i 'I ' 
Reftnquished by. \. ~'Time: - C<>mpany I Received by. V I 0e1errrme: ICompeny 

Custody Seals Intact jCustody Seal No.: Cooler T emperature(s) •c and Other Remarl<s: 

t; Yes t; No I 

A . 
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-.. L '· "'-' ~ 

T~tAmerica Denver 
4955 Yarrow Street Chain of Custody Record Test America 
A:vada, CO 80002 
Phone (303) 736-0100 Fsx (303) 431-7171 

Lab P'l. 

McEntee, Patrick J 
Q!t)&-Tl8Cking No{s). 

L-4.B 
l cocNo: 
280-52718-18998.1 
Page: 

COmpany: () 

Cardno TEC, l"c S».nalysis Requested 
Joo#: 

Address: Due Date Requested: 
1658 Cole 8oulsvard Suita 190 

' ·. 

I I
I 

i 

Possible Hazard fdentification 

D Non-Hazard D Flammable DSkin lrrirant D Poison B D Unknown D Radiological 
Deliverable Requested: I, !I, Ill, IV. Other (specify) 

Empty Kit Relinquished by: J, 

Custody Seals Intact ' Custody Seal No.: 
6 Yes 6 No 

Date: 

Dat~/13//i It./ ID leanpany 

/ 5b 7 jcanpany 
I Company 

i 
I :""~;;~ 

[).\~, 

I I 
,.~.;.• • 

:~~:~· 
•;.:, .. 

I 
::::~ 

; I .. ~ 
.;l.,.-,., 
.:..,..i: 

I ~ 
'~-

;tit .'If. 
Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

D Return To Cfieni D Dfsposal By Lab CJ Archive For Months 
Special Instructions/QC Requirements: 

Time: MethOd of S:ilpment -

Receiwdby: 

I 
CoolerTsmperature(s) •c and Other Remar1<S: 

{~ . 

------------~---~---~------~~-----~.=~~w·~C::,:.--~-... ~ . ·--·· ·----·-.,......,,,,,.1--'"'-~--------~~----
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T estAmerica Denver 
4955 Yarrow Street 

Arvada, CO 8000'2 
Phone (303) 736-0100 Fax (303) 431-7171 

Client Information 
aier:t C<Jntact: 
Ms. Heather Miner 
CG.npany: 
Carrino TEC. Inc 
Address: 
1658 Cole Boulevard Suite 190 

lccy: 
Golden 
Slate. Zlp: 
co. 80401 
?ll<me: 

EmaJI; 

heattier.miner@ce:'dr.o-gs.corn 
Project Nu.le: 

Ravenna, OH 
S!te: 

!..,,,.,, """~'" 

-

f.~4~ff:l;J;:~-~:; ... ?~~ - ·~~ ... ~: t : .. ::.~:-~~;.:::.:::.·:·. ::~ ,~~-~.!!~~; 

~L?.?-mw:J..44 
: LL 3-rn\v~ ~4'·fr\ 
l 

I 
-

! 

Possfbla Hazard Identification 

Chain of Custody Record Test America 
Sampler. h} ;J ~ Lab PM: camerTl&Cki~.g No(s): COCNo: 

I C-,..fl..'s~ Mcentee. Patrick j 280-52694-18995.1 

Phe"Y / ..l ~ s- 3-- 7 6 (i I E-Mait Page: _ / ,_ ('_ 
I ! ~'f\ \ ~ patrick.mcentee@testamericainc.com F'!!l!!;lil~Qu- '"" J 

Jd)#: I • 
Analysis Requested 

Due Date Requested: ~ ... -' I 

I I 
I I I I I I 

"'f' P·esetvation Codes: ~ 
'{ 

I 
I ~~ 

TAT Requested (days): I ~ A • HCL M - Hexa...e I '* I 

I I 
$ 8-NaOH N - None 

I I ~ C • Zn Acelate o -.AsNa02 I ~ i C • Nltric Ac:id P - Na204S i I ~ E-NaHS04 Q-Na2S03 
:1 I 

I 
if F· MeOH R • Na2$203 I 

PO#: 
~~ 

I I ~"' G • A.-nchlor S - H2S04 I 
Project 076003 !>. t~ H -~cAdC T • TSP Oodec:ahydrata 
WO#: -. I 'rt:' I· lc:e U - Acetor.e -;:::>, -~· to. I ~ J. DI Water 11-MCAA 

~ I K-EOTA W·ph4-5 Project#: u is' L-EDA Z • o1her (specifyj 
28014271 \"· ¥,e!. 

.!, ;a-/ SSOW#: "c. O:her: ,,E t~:s~ ! ... 
U)., i l :....: .,., 

I I 
~· I Sample Matrix f~ er I I 

I ~f. ,.,, 
I I Type <-:... :~ - ~= · 

Sample (C=comp, 
Soaolld, t't I I ~ 

0-0.Wa:ttrloil. I f.IS; 
Sample Date Time G=arabl Bf•Tluu.,Al&IJr' ii! ; I ?~: Scecial !nstrJctlons/Note: 

~-~~., ~~ ~!?~" ~~w ~ ~ ~~~5, ~~ ~' ~~· 
. . . ·1W ~~~ -~"' $!~.~~; !)/;'.. ~~~-~~<- .~·:·~=·~ .~·~~~ .:~ ·: ~: ::-?:;::;f:~· ~ ..... ;.,. f"'I . , .o~~ ·. e~tl ' iW'!.;;[~ij;.- -~'i:]i ~~ " . 

S/t1/1' /l.~(Ji ~ Water '>( i ~ ~<..f 1'" trA. rrJ : I 

. ~;/ }/11:, /i-,o (.., x I Et 1\.( k r 11A"11 ·-
Water I I 

i I 

! I ! ! ~"f>·l I Water I i I I I ~':. I · .. 
I Water ! 

i I I 
I I !~' 

,.;;~~ 

Water 
I I I I I ... ; I ! ~-5: 

i l 1 ·- ! Water . ~ 

f:>)'. 

Water I -.'t'-~ 

I I i .r~ 

Water #.1 
Water 

. I I I ~i; i .,,..Y.' 

Water 
I .:tl 

' 
I i "'::·": 

I· Water i I 
I 

JL\" 
i:~~~ 

Sample Disposal (A fee may be assessed If samples are retained longer than 1 month) 

D Non-Haz.ard DFlammable DSkin Irritant D PoisonB CJ Unknown D Radiological D Return To Client D Disposal By Lab D Archive For MontfJs 

Deliverable Requested: I, II. Ill , IV, Other (specify) Special Instructions/QC Requirements: 

Empty Kit Relinquished by: - J J 
Date: Time: Me1ho<I of Snipment 

Re!inquislle<I~ //Jll oa:err'(? //$}b 19 IJlJ Comp3Jll-tt: Re:;al":J!--7 __p &/'i,'-/b · ;CJ ;z.~ 1re;~ A.., ~f'.r- / 

Re6nquished by. 
c_ i£1 I >f.-'d l~ 

Datel1'ift11r. ) b 
.r-1.J- - 15~7 ~~D"'- Re~~ a friYiiJ Dat~lme: 

0 oii.t<S Conw ' 

lo 00'9 -ti{-{ 
Relinquished by. \ Oatamme: ' 'Company Recei\'ed by. Dat&'Tlme: Co<npa."y 

1 
Custody Seals !ntact 'Custody Seal No.: Cooler Temperaturs(s) °C ar~ Otf'le: Remark$: I A Yes A No 

\ 

------------------------------~-· -· __ . ,. ............ -...~ .. -~ -~----·---~ ...... ....,.-~------------------I 
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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;  T ask Order 0003

Prepared By: Elizabeth Kirby, EIT

Prepared For: Katie Hendrickson

Work Tasks Conducted: Sampling Groundwater Well

Conducted By: Cardno - Danyelle Phillips & Elizabeth Kirby

ATC - Kim Kronke, Tom St. John, Matt Hummel, Charles Dusetzina.

Weather: 50-60F. Cloudy, light breeze

Date of Activity: Monday, May 09, 2016

Field Activity Summary: Attended onsite annual training for staff new to Ravenna.

Conducted Tailgate Health and Safety Equipment

Organized and calibrated field equipment

Team training for new bladder pump controlllers & MW sampling

Collected a MW sample for 3 MWs (FWmw004, FWGmw015, FWGmw016).  

FWmw004 did not stabalize below 10NTU.  In accordance with the FSP,  well was purged for 2 

hours. The well did stablize below 50NTU.

Kevin Sedlak on-site to collect split sample at FWGmw004.

Samples were secured overnight in custody of field team staff & will be shipped tomorrow 

with additional samples.

Deviation From Plan: None

Other Comments:

Completed By: Elizabeth Kirby

Checked By: Katie Hendrickson
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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;  T ask Order 0003

Prepared By: Elizabeth Kirby, EIT

Prepared For: Katie Hendrickson

Work Tasks Conducted: Sampling Groundwater Well

Conducted By: Cardno - Danyelle Phillips & Elizabeth Kirby

ATC - Tom St. John, Matt Hummel, Charles Dusetzina.

Weather: 50-60F. Cloudy, light breeze. Rain in morning.

Date of Activity: Tuesday, May 10, 2016

Field Activity Summary: Conducted Tailgate Health and Safety Equipment

Organized and calibrated field equipment

Collected 8 GW samples. Samples submitted to lab as shown on COC.

LL7mw001 did not stabalize below 10NTU.  In accordance with the FSP,  well was purged for 2 

hours. The well did stablize below 50NTU.

The pump at DETmw003 was not fully submerged in the water column.  Because the pump 

was partially submerged, purging and sampling took several hours. All of the sample bottles 

were filled, however it took additional time.

Kevin Sedlak on-site to collect split sample at DETmw003 and DET-04.

Issues with water quality meter.  Kim Kroenke on site to deliver another one.

One of the sampling controllers is broken.

Deviation From Plan: None

Other Comments:

Completed By: Elizabeth Kirby

Checked By: Katie Hendrickson
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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;  T ask Order 0003

Prepared By: Elizabeth Kirby, EIT

Prepared For: Katie Hendrickson

Work Tasks Conducted: Sampling Groundwater Well

Conducted By: Cardno - Danyelle Phillips & Elizabeth Kirby

ATC -Tom St. John, Matt Hummel, Charles Dusetzina.

Weather: 60-75F. Cloudy, light breeze. Rain in evening.

Date of Activity: Wednesday, May 11, 2016

Field Activity Summary: Conducted Tailgate Health and Safety Equipment

Organized and calibrated field equipment

Collected 11 GW samples and shipped 7 GW samples via courier as shown on COC.  

FWGmw002 and LL12mw242 did not stabalize below 10NTU.  In accordance with the FSP,  

well was purged for 2 hours. LL12mw242did stablize below 50NTU; FWQmw002 stabalized 

above 50NTU.

Deviation From Plan: None

Other Comments:

Completed By: Elizabeth Kirby

Checked By: Katie Hendrickson
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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;  T ask Order 0003

Prepared By: Elizabeth Kirby, EIT

Prepared For: Katie Hendrickson

Work Tasks Conducted: Sampling Groundwater Well

Conducted By: Cardno - Danyelle Phillips & Elizabeth Kirby

ATC -Tom St. John, Matt Hummel, Charles Dusetzina, Kim Kronenke.

Weather: 60-85F. Cloudy, light breeze. Rain in evening.

Date of Activity: Thursday, May 12, 2016

Field Activity Summary: Conducted Tailgate Health and Safety Equipment

Organized and calibrated field equipment

Collected 16 GW samples and shipped 22 GW samples via courier as shown on COC.  

FWGmw011 did not stabalize below 10NTU ( it stabalized around 60 NTU).  In accordance with the FSP,  well was purged 

for 2 hours and one sample was collected for totals metals, and one sample was collected for dissolved metals.

Kevin collected split sample LL2MW271 and RQLmw-09

Deviation From Plan: None

Other Comments:

Completed By: Elizabeth Kirby

Checked By: Katie Hendrickson
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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;  T ask Order 0003

Prepared By: Elizabeth Kirby, EIT

Prepared For: Katie Hendrickson

Work Tasks Conducted: Sampling Groundwater Wells

Conducted By: Cardno - Danyelle Phillips & Elizabeth Kirby

ATC -Tom St. John, Matt Hummel, Charles Dusetzina, Kim Kronenke.

Weather: 60-85F. Cloudy, light breeze. Rain in evening.

Date of Activity: Friday, May 13, 2016

Field Activity Summary: Conducted Tailgate Health and Safety Equipment.

Organized and calibrated field equipment.

Collected 7 GW samples and shipped all remainaing GW samples via courier as shown on COC.  

Kevin Palombo and Albert Muller from the OEPA were onsite with Kevin Sedlack to observe GW sampling activities.

The artesian well, SCFmw002 was still overflowing above the TOC.    The bladder pump air line was filled with water, so the 

pump was removed to "blow out" the air line.  The pump was reinstalled prior to sampling.  The MW was purged at 

500mL/min, however water still overflowed above the TOC.  The air line was capped with a fitting to prevent water from 

flooding the airline for future events.

Conducted IDW management, waste tracking and collected IDW characterization sample.

Returned all rental field equipment to Pine Environmental.

Deviation From Plan: None

Other Comments:

Completed By: Elizabeth Kirby

Checked By: Katie Hendrickson
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APPENDIX B
 

LABORATORY DATA AND VERIFICATION/VALIDATION REPORTS 


(PROVIDED ON COMPACT DISC)
 

This appendix contains 24,334 pages of laboratory data and graphs and is not 508 compliant. 

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report 



 

    

THIS PAGE INTENTIONALLY LEFT BLANK
 

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report 



 

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report 

APPENDIX C 

INVESTIGATION DERIVED WASTE CHARACTERIZATION AND DISPOSAL 

LETTER REPORT  



 

Camp Ravenna Groundwater and Environmental Investigation Services Semi-Annual GW Report 

THIS PAGE INTENTIONALLY LEFT BLANK  



 

 

1658 Cole Blvd. Suite 190 
Golden, CO  80401 

(303) 273-0231  Fax  (303) 273-0235 

July 26, 2016 

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 Characterization and Disposal Letter Report,  

Remedial Investigation Work Plan for Groundwater and Environmental Services 
for RVAAP-66 Facility Wide Groundwater, Ravenna Army Ammunition Plant 
(RVAAP) Restoration Program, Portage and Trumbull Counties, Ohio 

Dear Ms. Tait:  
 

TEC–Weston Joint Venture (TEC-Weston JV) field staff performed groundwater sampling activities 
at 46 monitoring wells from May 9 to May 13, 2016.  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, 2016).   These 
activities resulted in the generation of Investigation Derived Waste (IDW) consisting of  
decontamination and purge water. The purpose of this letter report is to characterize and classify 
IDW  for disposal and to propose methods for disposing of the IDW. 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, 2016); and 
 

2.	 Facility-Wide Sampling and Analysis Plan for Environmental Investigations (FWSAP) 
(SAIC, 2011). 

 

The decontamination and purge water was containerized in two 55-gallon drums.  On May  13, 
2015, the drums were sampled in accordance with the requirements outlined in Section  7.0  of the  
RIWP and Section 8.4 of the FWSAP.   A composite sample (sample ID: 051316-IDW) was collected 
from the two drums and analyzed for 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.  



 

 

 
 

 

 

Hazardous Waste Screening 
Upon receipt of the laboratory results, the analytical data were reviewed to determine if the waste 
was potentially hazardous. 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. 

Analytical results that do not exceed disposal criteria are classified as “non-hazardous.” Analytical 
results that exceed disposal criteria as classified as “hazardous.” All analytical results were below 
disposal screening criteria.  Attachment 1 shows the sample results compared to the disposal 
screening criteria. 

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 3.3 mg/L was detected in the IDW sample. 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.   

Quality Control Samples 

A field quality control (QC) sample (trip blank) was included with the IDW samples. The sample 
(sample ID 051316-TB) was analyzed for VOCs. There were no detections of VOCs in the trip 
blank sample.  The laboratory analytical report for the IDW sample and for the associated trip blank 
sample is included in Attachment 1. 



 

Digitally signed by Katie Hendrickson 
DN: cn=Katie Hendrickson, o=Cardno, 
ou=Government Services Division, 
email=katie.hendrickson@cardno-gs.com, c=US 

Katie 
Hendrickson Date: 2016.07.26 09:15:05 -06'00' 

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 

  

Recommendations  

Based on the results of the laboratory data and process knowledge, the IDW generated  as  part  of  
the May 2016 groundwater sampling event will be classified and disposed as non
hazardous, contaminated waste.  It  is recommended that the IDW  be disposed of off-site at a  
permitted water treatment facility.  Since the  Former  RVAAP/Camp Ravenna  ,  under the Resource 
Conservation and Recovery Act (RCRA), is identified as the  generator of this waste, TEC-Weston 
JV requests concurrence or direction in the waste  classification, prior to disposal, to ensure 
materials are properly disposed.  Following your direction and approval, TEC-Weston JV will 
proceed with appropriate waste  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 (303)-273-0231 or email at 
Katie.Hendrickson@cardno-gs.com. 

Sincerely, 

Attachment 1: Investigation Derived Waste Screening Summary Table and Laboratory Reports 
� 

http:www.cardno.com
mailto:katie.hendrickson@cardno-gs.com
http:2016.07.26
mailto:email=katie.hendrickson@cardno-gs.com
mailto:Katie.Hendrickson@cardno-gs.com
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Table 1. Investigation Derived Waste Screening (Sample ID: 0513216-IDW) 

CAS 
Number Analyte Result 

Data 
 Qualifier 

Flags 

FWSAP IDW 
Disposal 
Standard 

Units Disposal Standard Source Result Exceeds 
 Hazardous Criteria? 

87-86-5 Pentachlorophenol 0.2 U 100 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
98-95-3 Nitrobenzene 0.01 U 2 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
110-86-1 Pyridine 0.022 U 5 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
88-06-2 2,4,6-Trichlorophenol 0.005 U -- mg/L -- --
95-95-4 2,4,5-Trichlorophenol 0.005 U 400 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
121-14-2 2,4-Dinitrotoluene 0.022 U 0.13 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
106-46-7 1,4-Dichlorobenzene 0.02 U 7.5 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
118-74-1 Hexachlorobenzene 0.01 U 0.13 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
67-72-1 Hexachloroethane 0.022 U 3 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
87-68-3 Hexachlorobutadiene 0.05 U 0.5 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 

18496-25-8 Sulfide 1900 U 3000 μg/L FWSAP (2011) Table 8-2 Non-Hazardous 
75-35-4 1,1-Dichloroethene 0.008 U 0.7 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 

107-06-2 1,2-Dichloroethane 0.004 U 0.5 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
127-18-4 Tetrachloroethene 0.004 U 0.7 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
75-01-4 Vinyl chloride 0.002 U -- mg/L -- --
79-01-6 Trichloroethene 0.004 U -- mg/L -- --
78-93-3 2-Butanone (MEK) 0.04 U 200 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
71-43-2 Benzene 0.004 U -- mg/L -- --
56-23-5 Carbon tetrachloride 0.004 U 0.5 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
67-66-3 Chloroform 0.004 U 6 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 

108-90-7 Chlorobenzene 0.004 U 100 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
15831-10-4 3 & 4 Methylphenol 0.0025 U -- mg/L -- --
7440-39-3 Barium 0.011 J 100 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
7440-38-2 Arsenic 0.075 U 5 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
7440-43-9 Cadmium 0.009 U -- mg/L -- --
7439-92-1 Lead 0.05 U 5 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 



Table 1. Investigation Derived Waste Screening (Sample ID: 0513216-IDW) 

CAS 
Number Analyte Result 

Data 
 Qualifier 

Flags 

FWSAP IDW 
Disposal 
Standard 

Units Disposal Standard Source Result Exceeds 
 Hazardous Criteria? 

7440-47-3 Chromium 0.013 U 5 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
94-75-7 2,4-D 0.006 U 10 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 

57-12-5 Cyanide, Total 3.3  -- mg/L 
40 CFR 261.23 – 

Characteristic of reactivity Non-Hazardous 
93-72-1 Silvex (2,4,5-TP) 0.006 U 1 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 

7439-97-6  Mercury 8E-05 U 0.2 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
N/A Flashpoint >160   >140 °F FWSAP (2011) Table 8-2 Non-Hazardous 

7782-49-2  Selenium 0.095 U 1 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
8001-35-2 Toxaphene 0.0075 U 0.5 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
72-43-5 Methoxychlor 0.0005 U 10 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
57-74-9 Chlordane (technical) 0.004 U 0.03 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
95-48-7 2-Methylphenol 0.01 U 200 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 

N/A pH adj. to 25 deg C 7.22 HF 2 � pH � 12.5 SU FWSAP (2011) Table 8-2 Non-Hazardous 
72-20-8 Endrin 0.0002 U 0.02 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 

7440-22-4 Silver 0.018 U J 5 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 
76-44-8 Heptachlor 0.0002 U -- mg/L -- --
58-89-9 gamma-BHC (Lindane) 0.0002 U 0.4 mg/L FWSAP (2011) Table 8-1 Non-Hazardous 

1024-57-3 Heptachlor epoxide 0.0002 U -- mg/L -- --
Notes: 

 

 

 
 

-- no disposal criteria specified 
°F – degrees Fahrenheit 
μg/L – micrograms per liter 
mg/L – milligrams per liter 
CAS – Chemical Abstract Service Number 
CFR – Code of Federal Regulations 
Data Qualifier Flags: 
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 
U – Undetected at the Limit of Detection 
IDW – Investigation Derived Waste 
FWSAP – Facility-Wide Sampling and Analysis Plan 
N/A – Not applicable or not available 
SU – Standard units 



_____________________________________________ 

Approved for release. 
Patrick J McEntee 
Manager of Project Management 
6/30/2016 4:34 PM 

ANALYTICAL REPORT 

Job Number: 280-83188-1
 

Job Description: Ravenna, OH
 

For:
 
Cardno TEC, Inc
 

1658 Cole Boulevard
 
Suite 190
 

Golden, CO 80401
 

Attention: Ms. Heather Miner
 

Patrick J McEntee, Manager of Project Management 
4955 Yarrow Street, Arvada, CO, 80002 

(303)736-0107 
patrick.mcentee@testamericainc.com 

06/30/2016 

The test results in this report relate only to the samples in this report and meet all requirements of NELAC, with any 
exceptions noted. Pursuant to NELAP, this report shall not be reproduced except in full, without the written approval of 
the laboratory. All questions regarding this report should be directed to the TestAmerica Denver Project Manager. 

The Lab Certification ID# is 4025. 

Reporting limits are adjusted for sample size used, dilutions and moisture content if applicable. 

TestAmerica Laboratories, Inc. 
TestAmerica Denver  4955 Yarrow Street, Arvada, CO 80002 
Tel (303) 736-0100 Fax (303) 431-7171 www.testamericainc.com 
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Figure: D-1
Groundwater and Environmental Investigation

Services for RVAAP-66 Facility-wide Groundwater
Former Ravenna Army Ammunition Plant

Ravenna, Ohio
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NATIONAL GUARD BUREAU 
111 SOUTH GEORGE MASON DRIVE, AH2 

ARLINGTON VA 22204-1373 

November 11, 2016 

Ohio Environmental Protection Agency 
DERR-NEDO 
Attn: Kevin Palombo 
2110 East Aurora Road 
Twinsburg, OH 44087-1924 

Subject: 	 Response to Comments - Draft Facility-Wide Groundwater Monitoring Program 
RV AAP-66 Facility-Wide Groundwater Report on the May 2016 Sampling Event 
Camp Ravenna, Portage and Trumbull Counties, Ohio 
Ohio EPA ID# 267-000859-036 
Contract Number: W9133L-14-D-0008 
Task Order Number: 0003 

Dear Mr. Kevin Palombo: 

The Army National Guard is pleased to submit the enclosed Comment Resolution Table to 
Comments on the Draft Facility-Wide Groundwater Monitoring Program RV AAP-66 Facility
Wide Groundwater Report on the May 2016 Sampling Event. This deliverable is in response to 
Ohio EPA comments dated 21 October 2016. This deliverable consists of one hardcopy and one 
electronic copy containing a single pdf of the submission. 

Please contact the undersigned at 703-607-7955 or mark.s.leeper.civ@,mail.mil if you would 
like to discuss this submission. 

Sincerely, 

Mark Leeper, P.G., MBA 
RV AAP Restoration Program Manager 
Army National Guard Directorate 

CC: 
Rod Beals, Ohio EPA, DERR-NEDO 
Al Muller, Ohio EPA, DERR-NEDO 
Bob Princic, Ohio EPA, DERR-NEDO 
Kevin Sedlak, ARNO, Camp Ravenna 
Katie Tait, OHARNG, Camp Ravenna 
Gail Harris, Vista Sciences Corporation 
Brent Ferry, JV Project Manager 

http:mark.s.leeper.civ@,mail.mil


Comment Resolution Table 
Installation: RVAAP/Camp Ravenna 
Document: Draft Facility-Wide Groundwater Monitoring Program RVAAP-66 Facility-Wide Groundwater Report on the May 2016 Sampling Event 
Reviewer(s): Kevin M. Palombo, Environmental Specialist, Ohio EPA 
Date:  October 21, 2016 
 
 
Cmt. 
No. 

Page or Sheet Comment Recommendation Response 

1  In the Executive Summary of the report 
(page vi) and Section 4.1 (SVOCs) of 
the report (page 4-1 ), 2,4-dinitrotoluene 
is discussed with SVOCs instead of 
explosive and propellants (Section 4.2). 
As 2,4-dinitrotoluene is a precursor 
compound used to make explosives 
such as trinitrotoluene (TNT), Ohio 
EPA recommends that it would be more 
appropriate in the report to discuss 
detections of 2,4-dinitrotoluene in 
monitoring wells with explosives and 
propellant rather than SVOCs. 

 The executive summary has been revised.  The bullet 
starting on line 14 on page vi now reads as follows: 
•  Semi-volatile organic compounds (SVOCs): Two One 
SVOCs, 2,4-dinitrotoluene and benzo(a)anthracene, were was 
detected at concentrations exceeding screening criteria. 
Exceedances were detected in the Load Line1, Load Line 2, 
Load Line 3, NACA Test Area, and Ramsdell Quarry 
Landfill AOCs. 

Section 4.1 has been edited as follows:  
Two One SVOCs, 2,4-dinitrotoluene and benzo(a)anthracene, 
were was detected at concentrations above their screening 
criteria in the monitoring wells sampled for these analytes in 
May 2016.  Note that 2,4-dinitrotoluene, detected above 
screening criteria, is discussed below in Subsection 4.2. 

2,4-Dinitrotoluene was detected above screening criteria in 
monitoring wells LL1mw-083 and LL1mw-084, located in 
the Load Line1 AOC; LL2mw-059 and LL2mw-267, located 
in the Load Line 2 AOC; and LL3mw-238 and LL2mw-241, 
located in the Load Line 3 AOC. Each of these exceedances 
was detected in wells screened within the Upper Sharon 
Sandstone. 

Benzo(a)anthracene was detected above screening criteria in 
monitoring well NTAmw-119, screened within the 
Unconsolidated Aquifer, and located in the NACA Test Area 
AOC.  Benzo(a)anthracene was also detected in monitoring 
wells RQLmw-007, RQLmw-008, and RWLmwRQLmw-
009, screened in the Upper Sharon Sandstone, and located in 
the Ramsdell Quarry Landfill AOC. 

1 



Comment Resolution Table 
Installation: RVAAP/Camp Ravenna 
Document: Draft Facility-Wide Groundwater Monitoring Program RVAAP-66 Facility-Wide Groundwater Report on the May 2016 Sampling Event 
Reviewer(s): Kevin M. Palombo, Environmental Specialist, Ohio EPA 
Date:  October 21, 2016 
 

2 

Cmt. 
No. 

Page or Sheet Comment Recommendation Response 

    Section 4.2 has been edited as follows:  
A total of five six explosives and propellants were detected at 
concentrations above their screening criteria in the 
monitoring wells sampled for these analytes in May 2016.  
Note that although 2,4-dinitrotoluene was analyzed as an 
SVOC, it is a precursor compound used to make explosives 
and is included in this subsection.  

1,3-Dinitrobenzene was detected above screening criteria in 
monitoring wells LL1mw-083 and LL1mw-084, screened in 
the Upper Sharon Sandstone, and located in the Load Line 1 
AOC. 

2,4-Dinitrotoluene was detected above screening criteria in 
monitoring wells LL1mw-083 and LL1mw-084, located in 
the Load Line 1 AOC; LL2mw-059 and LL2mw-267, located 
in the Load Line 2 AOC; and LL3mw-238 and LL3mw-241, 
located in the Load Line 3 AOC. Each of these exceedances 
was detected in wells screened within the Upper Sharon 
Sandstone. [No further edits made in this section]. 

2  Section 4.1 (SVOCs) contains two 
typographical errors. On page 4-1 , line 
11 , the reference to well "LL2mw-241" 
should be to well "LL3mw-241 ". Also 
on page 4-1 , line 16, the reference to 
well "RWLmw-009" should be to well 
"RQLmw-009". For clarity, these errors 
should be corrected. 

 Both of these typographical errors have been corrected.  The 
highlighted text in the response to comment number 1, above, 
identify the corrections.  
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