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hio 
Ohio Environmental 
Protection Agency 

John R. Kasich, Governor 

Mary Taylor, Lt. Governor 

Craig W. Butler, Director 

May 8, 2017 

Mr. Mark Leeper Re: US Army Ammunition Pit RVAAP 
Army National Guard Directorate Remediation Response 
ARNGD-ILE Clean Up Project Records 
111 South George Mason Drive Remedial Response 
Arlington, VA 22204 Portage County 

267000859036 

Subject: Ravenna Army Ammunition Plant, Portage/Trumbull Counties. Approval of 
the "Final Facility-Wide Groundwater Monitoring Program Plan, RVAAP-66 
Facility-Wide Groundwater, Groundwater Monitoring Addendum for 2017" 
at the Former Ravenna Army Ammunition Plant, Ravenna, Ohio, Dated April 
27, 2017, Ohio EPA ID# 267-000859-036 

Dear Mr. Leeper: 

The Ohio Environmental Protection Agency (Ohio EPA) has received and reviewed the "Final 
Facility-Wide Groundwater Monitoring Program Plan, RVAAP-66 Facility-Wide Groundwater, 
Groundwater Monitoring Addendum for 2017" at the Ravenna Army Ammunition Plant (RVAAP), 
Ravenna, Ohio. The final document was received at Ohio EPA's Northeast District Office 
(NEDO), Division of Environmental Response and Revitalization (DERR) on April 27, 2017. The 
report was prepared for the Army National Guard Directorate by TEC-Weston Joint Venture 
under Contract Number W9133L-14-D-0008. 

The final document was reviewed by personnel from Ohio EPA's DERR and DDAGW. Pursuant 
to the Director's Findings and Orders paragraph 39 (b), Ohio EPA considers the document final 
and approved. 

If you have any questions, please call me at (330) 963-1292. 

Sincerely, 

Kevin 
~~ 

M. Palombo 
Environmental Specialist 
Division of Environmental Response and Revitalization 

KP/nvr 

cc: Rebecca Shreffler/Gail Harris, VISTA Sciences Corp. 
ec: Bob Princic, Ohio EPA, NEDO DERR 

Rodney Beals, Ohio EPA, NEDO DERR 
Thomas Schneider, Ohio EPA, SWDO DERR Received

10 MAY 2017Carrie Rasik, Ohio EPA, CO DERR 
Kevin Sedlak/Katie Tait, OHARNG RTLS 

Northeast District Office • 2110 East Aurora Road• Twinsburg, OH 44087-1924 
epa.ohio.gov • (330) 963-1200 • (330) 487-0769 (fax) 



Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

THIS PAGE INTENTIONALLY LEFT BLANK   



Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

CONTRACTOR STATEMENT OF INDEPENDENT TECHNICAL REVIEW 

TEC-Weston Joint Venture (TEC-Weston JV) has completed the Final Facility-Wide Groundwater 

Monitoring Addendum for 2017. Notice is hereby given that an independent technical review has 

been conducted that is appropriate to the level of risk and complexity inherent in the project. 

During the independent technical review, compliance with established policy principles and 

procedures, utilizing justified and valid assumptions, was verified. This included review of data 

quality objectives; technical assumption; methods, procedures, and materials to be used; the 

appropriateness of data used and level of data obtained; and reasonableness of the results, including 

whether the product meets the customer's needs consistent with law and existing National Guard 

Bureau policy. 

 
 04/25/2017 

E. Michael Chapa, TEC-Weston JV  Date 
Study/Design Team Leader 

 04/26/2017 

Jim Brackett, TEC-Weston JV Date 
Independent Technical Review Team Leader  

Significant concerns and the explanation of the resolutions are as follows:   



Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

THIS PAGE INTENTIONALLY LEFT BLANK 



 

Final 

FACILITY-WIDE GROUNDWATER MONITORING ADDENDUM 
FOR 2017 

 

Former Ravenna Army Ammunition Plant 
Portage and Trumbull Counties, Ohio 

April 27, 2017 

Contract Number: W9133L-14-D-0008-0003  
Task Order Number: 0003 

Prepared for: 

National Guard Bureau 
NGB-ZC-AQ 

111 South George Mason Drive 
Building 2, 4th Floor 

Arlington, VA 22204-1373 

Prepared by: 

TEC-Weston Joint Venture 
2496 Old Ivy Road, Suite 300 

Charlottesville, VA 22903-4895 



Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

THIS PAGE INTENTIONALLY LEFT BLANK  



Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

DOCUMENT DISTRIBUTION 

for the 

Facility-Wide Groundwater Monitoring Addendum for 2017 

Former Ravenna Army Ammunition Plant 

Portage and Trumbull Counties, Ohio 

Name/Organization 
Number of 

Printed Copies 
Number of 

Electronic Copies 
Kevin Palombo, Ohio EPA, DERR-NEDO 1 3 

Mark Leeper, ARNG-ILE-CR  0 1 

Katie Tait, OHARNG-Camp Ravenna  1 0 

Kevin Sedlak, ARNG-Camp Ravenna 0 1 

Gail Harris, Vista Sciences Corporation 2 2 

Brent Ferry, TEC-Weston JV Project Manager 0 1 

 4 HC 8 CD 

Rod Beals, Ohio EPA NEDO  1 HC of transmittal letter only 
Al Muller, Ohio EPA NEDO 1 HC of transmittal letter only 
Bob Princic, Ohio EPA NEDO 1 HC of transmittal letter only 
 
ARNG = Army National Guard  
NGB = National Guard Bureau 
OHARNG = Ohio Army National Guard  



Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

THIS PAGE INTENTIONALLY LEFT BLANK 



 

Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

i 

TABLE OF CONTENTS 

Section Page 

EXECUTIVE SUMMARY ....................................................................................................ES-1 

1.0 BACKGROUND .......................................................................................................... 1-1 

2.0 PURPOSE OF ADDENDUM....................................................................................... 2-1 

3.0 SCOPE OF WORK UNDER THE ADDENDUM ....................................................... 3-1 

3.1 pH Monitored Wells ............................................................................................ 3-2 

3.2 New Wells............................................................................................................ 3-2 

3.3 RCRA Wells ........................................................................................................ 3-3 

3.4 CERCLA Wells ................................................................................................... 3-3 

4.0 SCHEDULE .................................................................................................................. 4-1 

5.0 REFERENCES ............................................................................................................. 5-1 

LIST OF APPENDICES 

Appendix A Individual Well Contaminant Trend Analysis 

Appendix B Comment Response Table 

LIST OF FIGURES 

Figure 3-1 Proposed 2017 FWGWMP and RI Wells – East RVAAP 

Figure 3-2 Proposed 2017 FWGWMP and RI Wells – Central RVAAP 

Figure 3-3 Proposed 2017 FWGWMP and RI Wells – West RVAAP 

Figure 4-1 2017 FWGWMP Schedule 

LIST OF TABLES 

Table 3-1 FWGWMP Wells and Rationale 

Table 3-2 RI Monitoring Wells and Rationale 

Table 3-3 FWGWMP and RI Monitoring Wells with Analytical Testing Suite 

Table 3-4 Analytical Laboratory Test Methods 

  



 

Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

ii 

LIST OF ACRONYMS AND ABBREVIATIONS  

AOC Area of Concern   

ARNG Army National Guard 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

DFFO Director’s Final Findings and Orders 

DoD Department of Defense 

EQM Environmental Quality Management, Inc. 

FS Feasibility Study   

FWGWMPP Facility-Wide Groundwater Monitoring Program Plan 

IRP Installation Restoration Program 

Ohio EPA Ohio Environmental Protection Agency   

QAPP Quality Assurance Project Plan 

RCRA Resource Conservation and Recovery Act 

RI Remedial Investigation 

RSL Regional Screening Level 

RVAAP Ravenna Army Ammunition Plant 

s.u. standard units 

SAP Sampling and Analysis Plan 

SRC site related compound 

TEC-Weston JV TEC-Weston Joint Venture 

USEPA United States Environmental Protection Agency



Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

Page ES-1 

EXECUTIVE SUMMARY 

The Facility-Wide Groundwater Monitoring (FWGWM) Addendum for 2017 is a supplement to 

the Facility-Wide Groundwater Monitoring Program Plan (FWGWMPP) and discusses the subset 

of currently existing monitoring wells at the former Ravenna Army Ammunition Plant (RVAAP) 

in Portage and Trumbull Counties, Ohio, that will be monitored in the Spring and Fall of 2017 and 

the contaminants of potential concern that will be evaluated at each selected well. This document 

supersedes the Semiannual Monitoring Addendum for 2016 that was submitted in the Draft 

Remedial Investigation (RI) Work Plan for RVAAP-66 Facility-Wide Groundwater, dated 

February 1, 2016, for the groundwater sampling that began with the Spring 2016 event, conducted 

in May 2016, and continued through the Fall 2016 sampling event, conducted in October and 

November 2016. 

A total of 96 previously existing wells and new wells that were installed in 2016 at the former 

RVAAP have been identified for FWGMP semiannual or continued RI sampling in 2017 to 

evaluate potential offsite migration and potential source area attenuation and temporal fluctuations. 

Under this addendum, the following changes to the FWGWMP will be conducted in 2017: 

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

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

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

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

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

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

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

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

• Wells sampled as part of the 2016 FWGWMP that will not be sampled in 2017: SCFmw-

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

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

• Wells to be sampled in Spring 2017 for the purposes of the continuing Facility-Wide

Groundwater RI: BKGmw-008, B12mw-011, B12mw-012, LL1mw-063, LL2mw-270,

LL3mw-236, LL4mw-194, LL4mw-200, LL5mw-001, LL6mw-001, LL6mw-002,
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LL6mw-006, FBQmw-166, LNWmw-026, NTAmw-116, MBSmw-004, MBSmw-006, 

RQLmw-017, and WBGmw-015.  
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1.0 BACKGROUND 

The Army National Guard (ARNG) is performing Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) investigation and cleanup at the former Ravenna 

Army Ammunition Plant (RVAAP) located in Portage and Trumbull Counties near Ravenna, 

Ohio.  CERCLA investigation and closure is occurring under the United States Department of 

Defense (DoD) Installation Restoration Program (IRP).  Activities include monitoring of an 

extensive network of groundwater monitoring wells to determine nature and extent of groundwater 

impacts, to provide additional information in support of hydrogeologic and fate-and- transport 

models, to evaluate potential exit pathways, and to evaluate vertical contaminant distribution 

and/or particle inflow/outflow through the central portion of the facility. The June 2004 Ohio 

Environmental Protection Agency (Ohio EPA) Director’s Final Findings and Orders for the former 

RVAAP established a Facility-Wide Groundwater Monitoring Program Plan (FWGWMPP). This 

addendum to the FWGWMPP has been prepared by TEC-Weston Joint Venture (TEC-Weston JV) 

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

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

Concern (AOC) at the Former Ravenna Army Ammunition Plant (RVAAP). 

During the time period of 2005 through 2007, the USACE developed a database of groundwater 

quality information based on the sampling of approximately 36 monitoring wells.  Beginning in 

fiscal year 2008, the Facility-Wide Groundwater Monitoring Program (FWGWMP) was expanded 

to include the characterization of groundwater from 243 existing monitoring wells at the facility. 

An additional 41 wells were installed during 2012-2013 necessary to supplement the 

hydrogeologic system modeling and to conduct contaminant fate-and-transport modeling for a 

Facility-Wide groundwater approach in support of completion of a Remedial 

Investigation/Feasibility Study (RI/FS). The approach for installing these wells was described in 

the approved Final Facility-Wide Groundwater Monitoring Program Plan RVAAP-66 Facility- 

Wide Groundwater Addendum dated January 6, 2012 and supplemented by the Final Facility- 

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

Well Installation Addendum dated September 4, 2013 (EQM, 2015). A description of the 

installation of the initial 38 wells is presented in the approved Final Facility-Wide Groundwater 

Monitoring Program RVAAP-66 Facility-Wide Groundwater Monitoring Well Installation Report 



 

Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

 Page 1-2  

dated December 18, 2012 (EQM, 2012).  Information regarding installation of the three additional 

RI wells is included in Appendix B of the Draft Facility-Wide Groundwater Monitoring Program 

RVAAP-66 Facility-Wide Groundwater Monitoring Report on the January 2014 Sampling Event 

dated May 9, 2014 (EQM, 2014). The January 2012 Facility-Wide Groundwater Monitoring 

Program Plan RVAAP-66 Facility-Wide Groundwater Semiannual Monitoring Addendum (EQM, 

2012) modified the FWGWMP from quarterly to a semiannual basis.   

The Semiannual Monitoring Addendum was revised in 2013 to address semiannual monitoring 

beginning with the July 2013 event and continuing through the July 2014 sampling event.  Forty-

two (42) wells (including the five Resource Conservation and Recovery Act [RCRA] wells) were 

selected for sampling during the semiannual events in 2013 and 2014. The 2015 and 2016 

FWGWMP included semiannual monitoring for a total 46 wells, four of which were monitored for 

pH only (the total number of wells evaluated for pH and associated secondary geochemical 

parameters was expanded for RI sampling conducted during the Fall 2016 event).  

Facility-wide Groundwater RI activities in 2016 included sampling of 124 previously existing 

wells and the installation of 11 new monitoring wells for evaluation of the current nature and extent 

of groundwater contamination at the former RVAAP (see the Final Facility-Wide Groundwater RI 

Work Plan, dated December 2016, for details on locations selected for the newly installed wells). 

The RI field activities included installation of four wells for the purposes of completing a 

background study for metals. Sampling results for these wells and evaluation of background 

conditions for inorganic constituents will be provided in the pending RVAAP-66 Facility-Wide 

Groundwater RI report, currently scheduled for submittal to Ohio EPA for review in 

November 2017.   
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2.0 PURPOSE OF ADDENDUM 

The Addendum provides an update to the FWGWMPP for 2017, including the identification of 

wells to be sampled as part of the FWGWMP, as well as describing sampling to be conducted as 

part of the continuing RVAAP-66 Facility-Wide Groundwater RI.  Newly installed wells from 

the 2016 RI activities will be sampled for four consecutive quarters prior to being considered 

for addition to the 2018 FWGWMP. 

The primary objectives of the facility-wide monitoring well network are to assess potential exit 

pathways and to monitor contaminant levels tied to historical RVAAP activities 

(e.g., explosives/propellants, volatile organic compounds, semivolatile organic compounds, 

pesticides, and polychlorinated biphenyls) at selected source area wells for trend analysis.  Metals 

concentrations will also be determined in groundwater, but the evaluation of the nature and extent 

of metals constituents representing a release requiring a corrective action response will be deferred 

pending Ohio EPA approval of the background study being conducted as part of the Facility-Wide 

Groundwater RI.   

Wells selected for characterization during the RI generally represent the locations of AOC-specific 

historical maximum site related compound (SRC) concentrations (details on the RI well selection 

process can be found in the Final Facility-Wide Groundwater RI Work Plan, dated December 2016 

[TEC-Weston JV, 2016]). Additional sampling of these wells in 2017 will be conducted where 

necessary to confirm the current nature and extent of SRCs in groundwater and to support 

development constituent-specific exposure point concentrations to be utilized for the baseline risk 

assessment portion of the RI. 

Results of the 2016 FWGWMP and Facility-Wide Groundwater RI sampling were reviewed to 

determine the presence of SRCs and to evaluate contaminant concentration trends within 

individual wells. Wells were selected for inclusion in the 2017 Semiannual FWGWMP based on 

the following criteria: 

• FWGWMP Criterion 1:  Wells representing critical exit pathway monitoring points

(generally a carryover from the 2016 program).
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• FWGWMP Criterion 2:  Wells representing primary AOC-specific contaminant source 

area conditions indicated to be potentially increasing or otherwise potentially unstable 

plume conditions.   

• FWGWMP Criterion 3:  Wells with 2016 sampling results representing a historical 

maximum concentration above regulatory screening levels for one or more SRCs in 

groundwater (based on AOC-specific sampling histories).  

• FWGWMP Criterion 4:  Co-located wells used to establish the vertical distribution of 

contaminants within the stratigraphic sequence. 

• FWGWMP Criterion 5:  New wells installed during 2016 and to be sampled for four 

consecutive quarters prior to consideration for adding to the 2018 FWGWMP (the first 

quarterly sampling event for nine of the 15 new wells was conducted in Fall 2016).  

Wells will be sampled for purposes of the Facility-Wide Groundwater RI (to be sampled at least 

once in 2017) based on the following criteria: 

• RI Criterion 1:  Wells with results indicating potentially increasing concentration trends 

for one or more constituents reported above current United States Environmental 

Protection Agency (USEPA) screening levels (the lower of maximum contaminant level 

or the most recent Tapwater Regional Screening Levels (RSLs); excess lifetime cancer risk 

of 10E-06, target non-carcinogenic hazard quotient of 0.1). 

• RI Criterion 2:  Wells with insufficient data to support a concentration trend analysis for 

one or more constituents reported over current USEPA screening levels.  

Groundwater monitoring wells sampled in 2016 that do not meet the FWGWMP or RI sampling 

criteria listed above will not be recommended for sampling in 2017. Contaminant trend analysis 

was conducted by review of well specific sampling histories, using statistical methods where 

necessary (wells with historically high non-metals SRC concentrations in 2016 were added to the 

2017 FWGWMP without further review). Constituents with insufficient historical sampling results 

to support a statistical review were evaluated through visual analysis of data plot graphics. Trend 

analysis summary worksheets and data outputs are provided as Appendix A.  A complete summary 

and evaluation of 2017 RI sampling results will be provided in the pending Facility-Wide 
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Groundwater RI report, currently scheduled for submittal to Ohio EPA for review in 

November 2017.   
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3.0 SCOPE OF WORK UNDER THE ADDENDUM 

The proposed 2017 FWGWMP and RI monitoring well network is intended to further address 

AOC-specific nature and extent data gaps in the historical sampling dataset, supporting a transition 

to a Facility-Wide ’plume group’ approach which considers AOC source area composite 

contributions to overall groundwater quality in the unconsolidated and bedrock aquifers.  Since 

there are numerous wells at the site, the approach used was to select wells that have exhibited 

contaminants of potential concern and eliminate wells that provide redundancy or provide minimal 

information on groundwater quality or fate-and-transport migration.  To this end, 96 wells 

(including five RCRA wells) have been selected for sampling during the semiannual events in 

2017. Monitoring well sampling and analytical testing will be conducted in accordance with the 

Sampling and Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) updates provided 

with the Final Facility-Wide Groundwater RI Work Plan.   

Evaluation of 2016 FWGWMP and RI sampling results included the review of data validation 

reports and determining the effects, if any, of applied data qualifiers on data usability. Wells and 

constituents requiring resampling based on the results of data validation effort are discussed in the 

constituent-specific trend analysis descriptions provided in Appendix A. Constituent results 

discussed in the Site Related Compound Trend Analysis Summary table in Appendix A without 

a reference to data usability issues were determined to meet the most recent QAPP addendum 

(TEC-WESTON JV, 2106) requirements for method detection/quantitation limits and general 

usability. Data validation reports for all samples collected in 2016 will be provided with the Draft 

Facility-Wide Groundwater Monitoring Program RVAAP-66 Facility-Wide Groundwater Annual 

Report for 2016 (TEC-WESTON JV, 2017). 

Wells selected for additional characterization during the RI generally represent the locations of 

AOC-specific historical maximum SRC concentrations (details on the RI well selection process 

can be found in the Final Facility-Wide Groundwater RI Work Plan, dated December 2016 [TEC-

Weston JV, 2016]). Additional sampling of these wells in the Spring of 2017 will be conducted to 

establish the current nature and extent of SRCs in groundwater and to support development of 

constituent-specific exposure point concentrations to be utilized for the baseline risk assessment 

portion of the RI.  
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3.1 pH Monitored Wells 

Selection of existing wells for semiannual pH monitoring was made based on anomalous pH values 

outside the typical range of natural groundwater (i.e., 5 to 9 standard units [s.u.]). A total of 

12 wells will be tested for alkalinity, sulfate/sulfide, nitrate/nitrite, and/or hexavalent chromium: 

• Homewood Aquifer:  FBQmw-171; FBQmw-174; FBQmw-175;

• Unconsolidated Aquifer:  FWGmw-002 (alkalinity only); LL1mw-086 (alkalinity only);

LL1mw-088 (alkalinity only)

• Upper Sharon Sandstone:  LL1mw-083; LL1wmw-084; RQLmw-011; RQLmw-012;

RQLmw-013, RQLmw-014

The annual FWGWMP reporting for these wells will include time-series graphs for pH values. An 

evaluation of secondary geochemical parameters potentially associated with the anomalous pH 

conditions will be provided in the pending Facility-Wide Groundwater RI report. 

3.2 New Wells 

Fifteen new monitoring wells were installed at the facility in August-December 2016 to further 

characterize the nature and extent of facility-wide groundwater impacts. A summary of monitored 

aquifers, new well identification numbers, and general locations is a follows (four of the new wells 

were installed for the background study and are not included in the summary below):  

• Basal Sharon Conglomerate Aquifer:  FWGmw-017 (post-boundary southeast of Load

Line 2); FWG-mw-018 (post-boundary south of Load Line 12); FWGmw-019 (between

Load Line 9 and Load Line 10)

• Upper Sharon Sandstone Aquifer:  FWGmw-020 (post-boundary south of Load Line 12);

FWGmw-021 (post-boundary southwest of Load Line 3); FWGmw-022 (between Load

Line 9 and Load Line 10); FWGmw-023 (east of Fuze and Booster Quarry); FWGmw-024

(post-boundary southeast of Load Line 2); LL1mw-089 (eastern interior Load Line 1 area);

LL2mw-272 (southwest interior Load Line 2 area); NTAmw-120 (central NACA Test

Area)
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The new wells will ultimately be sampled for four consecutive quarters for all potential RVAAP 

SRCs. Five of the nine newly installed wells were initially sampled during the Fall 2016 sampling 

event, the remaining six wells were sampled in early January 2017. The last quarterly sampling 

event for the new wells is scheduled for September-October 2017. 

3.3 RCRA Wells 

The former RCRA/solid waste wells specified by the Director’s Final Findings and Orders 

(DFFOs) will be sampled semiannually in conjunction with the proposed semiannual sampling 

events for the FWGWMP wells (i.e., March-April and September-October). The RCRA wells 

include the Ramsdell Quarry Landfill wells (RQLmw-007, RQLmw-008, and RQLmw-009) and 

the Demolition Area #2 wells (DET-3 and DET-4).   

3.4 CERCLA Wells 

Selection of existing wells for semiannual FWGWMP was made based on consideration of the 

following criteria.  Wells in the below bulleted list denoted with an asterisk (*) indicate wells that 

meet more than one of the criteria for additional sampling.   

• FWGWMP Criterion 1: wells representing critical exit pathway monitoring points

o Basal Sharon Conglomerate Aquifer:  SCFmw-004*, FWGmw-017, FWGmw-018,

FWGmw-020 

o Upper Sharon Sandstone Aquifer:  LL2mw-059*, LL3mw-237, LL3mw-244,

LL3mw-246*, FWGmw-012*, FWGmw-016*, FWGmw-021, FWGmw-024

o Unconsolidated Aquifer:  LL1mw-064*, LL1mw-065, LL1mw-086*, LL1mw-

087*, LL1mw-088*, LL12mw-247, FWGmw-004, FWGmw-007*, FWGmw-

011*, FWGmw-015

• FWGWMP Criterion 2:  Wells representing primary AOC-specific contaminant source

area conditions routinely monitored or indicated to be potentially increasing or otherwise

potentially unstable plume conditions.

o Homewood Aquifer:  FBQmw-175*, LL7mw-006, LL10mw-003

o Upper Sharon Sandstone Aquifer:  EBGmw-125, LL1mw-081, LL1mw-083*,

LL1mw-084*, LL2mw-059*, LL2mw-264, RQLmw-007*, RQLmw-008*,

RQLmw-011*, RQLmw-014*, WBGmw-021*
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o Sharon Shale Aquifer:  none currently proposed

o Unconsolidated Aquifer:  CPBmw-008, CPBmw-009, EBGmw-125, LL1mw-

064*, LL1mw-086*, LL4mw-193, FBQmw-176, NTAmw-119*, WBGmw-006*,

WBGmw-009*

• FWGWMP Criterion 3: wells with 2016 sampling results representing a historical

maximum concentration for one or more SRCs in groundwater (based on AOC-specific

sampling histories).

o Homewood Aquifer:  FBQmw-171*, FBQmw-172, LL7mw-001

o Upper Sharon Sandstone Aquifer:  DA2mw-115*, FWGmw-012*, FWGmw-013,

FWGmw-016*, LL1mw-080, LL1mw-081, LL1mw-083*, LL1mw-084, LL1mw-

086*, LL2mw-059*, LL2mw-261, LL2mw-267, LL2mw-269, LL2mw-271,

LL3mw-234, LL3mw-246*, LL12mw-183, RQLmw-007*, RQLmw-008*,

RQLmw-009*, RQLmw-011*, RQLmw-012*, RQLmw-013*, RQLmw-014,

RQLmw-016, WBGmw-020, WBGmw-021*

o Basal Sharon Conglomerate Aquifer:  None

o Unconsolidated Aquifer:  DET-3*, EBG mw-125, FWGmw-007*, FWGmw-010,

FWGmw-011*, FWGmw-015*, LL1mw-086*, LL1mw-087*, LL1mw-088,

LL11mw-005, LL12mw-185, LL12mw-187, LL12mw-242, LL12mw-245,

LL12mw-247, NTAmw-117, NTAmw-118, NTAmw-119*, WBGmw-009*

• FWGWMP Criterion 4: collocated wells used to evaluate the vertical distribution of

contaminants within the stratigraphic sequence.

o Homewood Aquifer:  LL10mw-005 (paired with FWGmw-019)

o Basal Sharon Conglomerate Aquifer:  FWGmw-018, FWGmw-017

o Upper Sharon Sandstone Aquifer:  DA2mw-115, WBGmw-020*, WBGmw-021*,

FWGmw-024 (paired with FWGmw-017), NTAmw-120, FWGmw-016, FWGmw-

024 

o Unconsolidated Aquifer:  DETmw-3*, WBGmw-006*, WBGmw-009*, FWGmw-

015. 
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Wells to be sampled during 2017 for the purposes of the Facility-Wide Groundwater RI include: 

• RI Criterion 1 Wells with insufficient data to support a concentration trend analysis for one

or more constituents reported over current USEPA screening levels in 2016, or to support

nature and determination for contaminants observed at other wells.

o Homewood Aquifer:  LL5mw-001

o Upper Sharon Aquifer:  BKGmw-008, LL2mw-270

o Unconsolidated Aquifer:  LL4mw-193* (explosives), LL4mw-194, LL4mw-200,

FBQmw-166, LNWmw-026, NTAmw-116

• RI Criterion 2: Wells planned for sampling in the Fall of 2016 but not addressed due 

to dry monitoring well groundwater conditions.

o Upper Sharon Aquifer:  B12mw-011, B12mw-012, LL3mw-236

o Unconsolidated Aquifer:  LL1mw-063, LL6mw-001, LL6mw-002, LL6mw-006,

MBSmw-004, MBSmw-006, RQLmw-017, WBGmw-015

Results for all 2016 metals constituent testing other than at LL1mw-084 and LL1mw-086 were 

within the reported range of historical AOC-specific concentrations or, in the case of FWG wells 

not associated with an individual AOC, within the currently anticipated expected range of naturally 

occurring background conditions. Although certain FWGWMP wells will continue to be sampled 

for metals in 2017 (as indicated on Table 3-3, to include LL1mw-084 and LL1mw-086), 

evaluation of the nature and extent of inorganic constituents representing a potential release to 

groundwater from historical site activities will be deferred until obtaining Ohio EPA approval of 

the pending background study for metals.  

Review of comprehensive historical results for cyanide testing indicates a number of locations 

with individual monitoring well historical high concentrations in 2016 were likely related to lower 

laboratory method detection limits achieved in 2016 testing as compared to prior years.  Individual 

monitoring well results from 2016 were evaluated with respect to the historical range of cyanide 

concentrations at their respective AOCs to determine wells proposed for additional sampling in 

2017. Wells with individual well cyanide results in 2016 that were within the range of historically 
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detected AOC wide conditions were generally not recommended for additional sampling of that 

constituent in 2017. The presence of bioavailable cyanide will be characterized in 2017 through 

the collection of “free” and “total” cyanide sample pairs at 10 AOCs identified with elevated total 

cyanide concentrations in 2016 (see Table 3-3).  

Wells and constituents sampled in 2016 were generally dropped for further consideration of 

sampling in 2017 for the purposes of the RI if all potential SRCs were non-detect for four or more 

successive monitoring events at the individual monitoring well or for the last four events conducted 

for the AOC as a whole. A detailed analysis of specific well results pursuant to determining 

exposure point concentrations for each constituent plume at Camp Ravenna will be provided in 

the pending Facility-Wide Groundwater RI, currently planned for submittal to Ohio EPA for 

review in November 2017.   

Wells in the 2016 FWGWMP* and RI program sampling not proposed for 2017 sampling include: 

• Exit pathway wells being replaced by new well installations: SCFmw-002, SCFmw-003

• Non-exit pathway locations with 4 or more events with all SRCs below screening levels,

or being replaced by new well installations:

o Homewood Aquifer:  CBLmw-001, CBLmw-002, CBLmw-003, CBLmw-004,

FBQmw-168, FBQmw-173, LL5mw-002, LL5mw-006, LL6mw-003, LL6mw-007

o Basal Sharon Conglomerate Aquifer:  SCFmw-002, SCFmw-003

o Upper Sharon Sandstone Aquifer:  ASYmw-004, ASYmw-005, ASYmw-010,

LL2mw-060*, LL2mw-261, LL2mw-268, LL2mw-269, LL2mw-271*, LL3mw-

241*, LL3mw-243, LL4mw-201, LL7mw-005, LL9mw-003, LL9mw-004,

LL9mw-005, LL9mw-007, RQLmw-015, WBGmw-019

o Sharon Shale Aquifer:  LL12mw-186

o Unconsolidated Aquifer:  BKGmw-004, CPBmw-001, CBPmw-002, CBPmw-004,

CBPmw-006, DA2mw-104, DA2mw-105, DA2mw-107, DA2mw-108, EBGmw-

123, EBGmw-126, EBGmw-128, FBQmw-167, LL4mw-197, LL4mw-199,

LL6mw-008, LL8mw-001, LL10mw-006, LL11mw-006, LL11mw-010,

LL12mw-107, LL12mw-153, LL12mw-154, LL12mw-182, LL12mw-188,



Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

Page 3-7 

LL12mw-243, LL12mw-244, NTAmw-109, NTAmw-113, NTAmw-114, 

NTAmw-115, ULCPmw-001, ULCPmw-003, ULCPmw-006, WBGmw-007, 

WBGmw-008, WBGmw-014, WBGmw-018 

• Non-exit pathway locations determined through trend analysis to exhibit stable or

decreasing SRC concentrations

o LL3mw-238*, LL3mw-239, LL10mw-001, LL11mw-001, LL11mw-002,

LL11mw-003, LNWmw-025

Tables 3-1 and 3-2 provide a comprehensive summary of the proposed wells and rationale for 

their inclusion in the FWGW RI and semiannual monitoring programs.  Figures 3-1 through 3-3 

show the wells to be sampled during the semiannual monitoring events and new wells subject to 

quarterly sampling. 

For the selected FWGWMP and RI wells, the list of analytes reflects the primary constituents of 

concern within certain areas of the site or immediately downgradient of potential source areas, as 

appropriate.  The refined analyte list for the semiannual wells is presented in Table 3-3. The 

analytical methods for these analytes are provided in Table 3-4. Evaluation of data collected 

during 2017 will be conducted in accordance with the Final Facility-Wide Groundwater RI 

Work Plan, including the supporting SAP and QAPP updates (TEC-Weston JV, 2016).  



Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

Page 3-8 

THIS PAGE INTENTIONALLY LEFT BLANK 



Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 

Page 4-1 

4.0 SCHEDULE 

A schedule for field sampling and reporting associated with the 2017 FWGWMP is provided as 

Figure 4-1. 
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Existing Groundwater Monitoring Wells to be 
Sampled During the 2017 RI 

Groundwater Station (Unconsolidated Unit) 

Groundwater Station (Homewood) 

Camp Ravenna Boundary 
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Horizontal and Vertical Delineation Gap Area        
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Groundwater Station (Sharon Sandstone) 

Groundwater Station (Sharon Shale) 

Groundwater Station (Sharon Cong.) 
PROPOSED 2017 FWGWMP AND 

2017 FWGWMP or RI Sampling Well Location 
Groundwater and Environmental Investigation 

RI WELLS - EAST RVAAP Figure: 3-1 

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

Ravenna, Ohio 
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Sampled During the 2017 RI 

Groundwater Station (Unconsolidated Unit) 

Groundwater Station (Homewood) 

Camp Ravenna Boundary 

AOCs 

Horizontal and Vertical Delineation Gap Area        

0 

1 " = 2,490 ft 

1,300 2,600 3,900 

NAD83 UTM Zone 17N 

5,200 

Feet 

Groundwater Station (Sharon Sandstone) 

Groundwater Station (Sharon Shale) 

Groundwater Station (Sharon Cong.) 
PROPOSED 2017 FWGWMP AND 

2017 FWGWMP or RI Sampling Well Location 
Groundwater and Environmental Investigation 

RI WELLS - CENTRAL RVAAP Figure: 3-2 

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

Ravenna, Ohio 
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PROPOSED 2017 FWGWMP AND 

2017 FWGWMP or RI Sampling Well Location 
Groundwater and Environmental Investigation 

RI WELLS - WEST RVAAP Figure: 3-3 

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

Ravenna, Ohio 



ID Task Task Name Calendar 
Days

Start Finish

0 Groundwater and Environmental Investigation Services at the Former 
Ravenna Army Ammunition Plant/Camp Ravenna for 2017

446 days Fri 3/24/17 Tue 6/12/18

1 9 Routine Groundwater Sampling 446 days Fri 3/24/17 Tue 6/12/18
2 9.04 Semi-Annual Groundwater Sampling #3 85 days Fri 3/24/17 Fri 6/16/17

3 9.04/9.07 Semi-Annual Groundwater Sampling #3 6 days Fri 3/24/17 Wed 3/29/17
4 9.04/9.07 Additional RI Sampling 5 days Thu 3/30/17 Mon 4/3/17
5 9.04/9.07 Field Work Completion Notice 4 days Tue 4/4/17 Fri 4/7/17
6 9.04/9.07 Sample Analysis 11 days Tue 4/4/17 Fri 4/14/17
7 9.04/9.07 Analytical Raw Data Submission 5 days Mon 4/17/17 Fri 4/21/17
8 9.04/9.07 Data Validation 9 days Mon 4/17/17 Tue 4/25/17
9 9.04/9.07 Database Upload 21 days Wed 4/26/17 Tue 5/16/17
10 9.04/9.07 Prepare Sampling Event Tech Memo 21 days Wed 4/26/17 Tue 5/16/17
11 9.04/9.07 ARNG Review and Approve Sampling Event Tech Memo 31 days Wed 5/17/17 Fri 6/16/17
12 9.09 Semi-Annual Groundwater Sampling #4 260 days Tue 9/26/17 Tue 6/12/18

13 9.09 Semi-Annual Groundwater Sampling #4 7 days Tue 9/26/17 Mon 10/2/17
14 9.09 Field Work Completion Notice 8 days Tue 10/3/17Tue 10/10/17
15 9.09 Sample Analysis 15 days Tue 10/3/17Tue 10/17/17
16 9.09 Analytical Raw Data Submission 7 daysWed 10/18/17Tue 10/24/17
17 9.09 Data Validation 16 daysWed 10/18/17 Thu 11/2/17
18 9.09 Database Upload 26 days Fri 11/3/17 Tue 11/28/17
19 9.09 Prepare Sampling Event Tech Memo 26 days Fri 11/3/17 Tue 11/28/17
20 9.09 ARNG Review and Approve Sampling Event Tech Memo 35 daysWed 11/29/17 Tue 1/2/18
21 9.05 2017 Annual Groundwater Sampling Report 222 days Fri 11/3/17 Tue 6/12/18
22 9.05 Prepare Preliminary Draft Report and IDW Report 35 days Fri 11/3/17 Thu 12/7/17
23 9.05 ARNG Review and Comment 11 days Fri 12/8/17Mon 12/18/17
24 9.05 Prepare RTCs and Draft Report and IDW Report 35 days Tue 12/19/17 Mon 1/22/18
25 9.05 ARNG Review and Comment 10 days Tue 1/23/18 Thu 2/1/18
26 9.05 Regulator Review Draft Report 53 days Fri 2/2/18 Mon 3/26/18
27 9.05 Prepare RTCs and Final Report and IDW Report 32 days Tue 3/27/18 Fri 4/27/18
28 9.05 Receive ARNG and Regulatory Approval of Groundwater Sampling 

Report #1 and IDW Report
44 days Mon 4/30/18 Tue 6/12/18

Jan Mar May Jul Sep Nov Jan Mar May Jul
2017 2018

Task

Milestone

Summary

Critical

Field Work Activities (Yellow)

Progress

Page 1

Groundwater and Environmental Investigation Services 
at the Former Ravenna Army Ammunition Plant/Camp Ravenna
Date: Thu 1/12/17

Figure 4-1 2017 FWGWMP Schedule
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Table 3-1 FWGWMP Wells and Rationale 

No RVAAP-66 Area Well Location Rationale/Comments 

1 Central Burn Pits CBPmw-008 Unconsolidated monitoring well to be sampled in 2017 for 
cyanide. 

2 Central Burn Pits CBPmw-009 Upper Sharon monitoring well to be sampled in 2017 for 
cyanide. CBPmw-009 will be sampled in Spring 2017 only to 
confirm current SVOC conditions.  

3 Erie Burning 
Grounds 

EBGmw-125 Unconsolidated monitoring well with historical maximum 
cyanide concentrations reported in 2016. 

4 Erie Burning 
Grounds 

EBGmw-131 Upper Sharon monitoring well with historical maximum 
cyanide concentrations reported in 2016. 

5 SE/Load Line 1 LL1mw-064 Unconsolidated monitoring well located downgradient from 
Load Line 1 and serves to monitor potential GW exit pathway 
off of former RVAAP. 

6 SE/Load Line 1 LL1mw-065 Unconsolidated monitoring well located downgradient from 
Load Line 1 and serves to monitor potential GW exit pathway 
off of former RVAAP. 

7 Load Line 1 LL1mw-080 Upper Sharon well to be characterized for explosives. 

8 Load Line 1 LL1mw-081 Upper Sharon well with historical maximum cyanide 
concentration reported in 2016. Semi-annual sampling in 2017 
will include characterization of explosives.  

9 Load Line 1 LL1mw-083 Upper Sharon source area well that has consistently been 
found to contain explosive constituents (2,4,6-TNT, 2,4-DNT, 
and 4-amino-2,6-DNT). 

10 Load Line 1 LL1mw-084 Upper Sharon source area well that has consistently been 
found to contain explosive constituents (2,4,6-TNT, 2,4-DNT, 
4-amino-2,6-DNT, and RDX). Cobalt sampling results in 2016 
represented a new AOC maximum.  

11 SE/Load Line 1 LL1mw-086 Second water-bearing zone well (deep unconsolidated) 
downgradient of Load Line 1 for monitoring potential GW exit 
pathway; pesticide beta-BHC identified in groundwater at this 
location. Semi-annual sampling will include characterization of 
groundwater pH conditions outside the range of naturally 
occurring conditions. Cobalt sampling results in 2016 
represented a new AOC maximum. 

12 SE LL1mw-087 Unconsolidated well located approximately downgradient of 
Load Lines 1, 2, 3, 4, and 12, which have been found to contain 
elevated concentrations of metals, explosives, pesticides, nitrate, 
and/or PCBs. 
Monitors potential GW exit pathway. 

13 Load Line 1 LL1mw-088 Unconsolidated well located downgradient of Load Line 1 and 
LL1mw-086, which has had pesticides.  Sentinel well for 
monitoring GW exit pathway outside perimeter fence. 

14 S/Load Line 2 LL2mw-059 Upper Sharon well located downgradient of Load Lines 2 and 
3 and serves as potential GW exit pathway off of former 
RVAAP; consistently found to contain the explosive 2,4-DNT. 
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15 Load Line 2 LL2mw-264 Upper Sharon monitoring well to be sampled for cyanide due 
to a well-specific historical maximum result in 2016. 

16 Load Line 2 LL2mw-267 Upper Sharon source area well that has consistently been 
found to contain explosive constituents (2,4-DNT and RDX). 

17 Load Line 3 LL3mw-234 Upper Sharon well with historical maximum cyanide 
concentration observed in 2016. 

18 Load Line 3 LL3mw-237 Upper Sharon well to be sampled for potentially increasing 
explosives concentrations.  

19 Load Line 3 LL3mw-244 Upper Sharon well located downgradient of Load Lines 3 and 
12; consistently found to contain low level explosive 
constituents (2-amino-4,6-DNT, 4-amino-2,6- DNT, and RDX) 
and hexavalent chromium. 

20 Load Line 3 LL3mw-246 Upper Sharon well located downgradient of Load Lines 3 and 
12 and affected well LL3mw-244; serves as potential GW exit 
pathway off of former RVAAP; low levels of explosives 
consistently identified in well. 

21 Load Line 4 LL4mw-193 Unconsolidated well to be sampled for cyanide due to well-
specific historical high concentrations in 2016. Explosives will 
be sampled in Spring 2017 only to confirm current conditions.  

22 Load Line 7 LL7mw-001 Homewood source area well that has historically been found to 
contain chlorinated solvents (specifically 1,1- dichloroethane, 
1,1-dichloroethene, and 1,1,1- trichloroethane). 

23 Load Line 7 LL7mw-006 Homewood source area well representing primary contaminant 
(RDX) source area conditions at LL7. 

24 Load Line 10 LL10mw-003 Homewood well that has had historically consistent occurrence 
of VOCs (specifically carbon tetrachloride). 

25 Load Line 10 LL10mw-005 Homewood well paired with FWGmw-022; serves to assess 
potential vertical contaminant migration in this area of the site. 

26 Load Line 11 LL11mw-005 Unconsolidated well with AOC historical maximum 
concentration for cyanide in 2016 results.    

27 Load Line 12 LL12mw-183 Upper Sharon monitoring well with well-specific historical 
maximum cyanide and SVOC concentrations reported in 2016. 

28 Load Line 12 LL12mw-185 Unconsolidated well that has been found to contain elevated 
levels of nitrate and is downgradient of potential arsenic source. 

29 Load Line 12 LL12mw-187 Unconsolidated well that has been found to contain elevated 
levels of nitrate. 

30 Load Line 12 LL12mw-242 Unconsolidated well located downgradient of LL12mw- 113, a 
potential arsenic source. 

31 Load Line 12 LL12mw-245 Unconsolidated well located downgradient of potential nitrate 
source well LL12mw-185. 
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32 SE LL12mw-247 Unconsolidated well located approximately downgradient of 
Load Lines 1, 2, 3, 4, and 12, which have been found to contain 
elevated concentrations of metals, explosives, pesticides, nitrate, 
and/or PCBs. 
Monitors potential GW exit pathway. 

33 Fuze and Booster FBQmw-171 Homewood monitoring well with historical maximum cyanide 
concentration reported in 2016 and anomalous pH values 
outside the typical range of natural groundwater. 

34 Fuze and Booster FBQmw-172 Homewood monitoring well with historical maximum cyanide 
concentration reported in 2016. 

35 Fuze and Booster FBQmw-174 Homewood source area well that has consistently been found to 
contain explosive constituents (2,4-DNT, 2,4,6- TNT, and 4-
amino-2,6-DNT). 

36 Fuze and Booster FBQmw-175 Homewood source area well with anomalous pH values outside 
the typical range of natural groundwater. 

37 Fuze and Booster FBQmw-176 Unconsolidated source area well representing primary 
contaminant (cyanide) source area conditions at AOC monitored 
as part of the 2016 FWGWMP 

38 Facility-Wide FWGmw-002 Unconsolidated well with anomalous pH values outside the 
typical range of natural groundwater. 

39 Admin/George Road FWGmw-004 Unconsolidated exit pathway well located near the south 
property line and downgradient of several Compliance 
Restoration sites. 

40 SW FWGmw-007 Unconsolidated well located in the western portion of former 
RVAAP. Potential exit pathway well near Hinkley Creek. 

41 Northeast of LL1 FWGmw-010 Unconsolidated monitoring well with new well-specific 
historical high cyanide concentrations in 2016.  

42 East Classification 
Yard 

FWGmw-011 Unconsolidated well located east of Ramsdell Quarry and 
former East Classification Yard. Serves as exit pathway well. 

43 East Classification 
Yard 

FWGmw-012 Upper Sharon formation well paired with FWGmw-011; 
serves as exit pathway well for the Sharon aquifer. 

44 Facility-Wide FWGmw-013 Upper Sharon well with historical maximum cyanide 
concentration reported in 2016. 

45 Admin/George Road FWGmw-015 Unconsolidated well.  Located near the south property line and 
downgradient of several Compliance Restoration sites. Serves 
as first-water unconsolidated exit pathway well. 

46 Admin/George Road FWGmw-016 Upper Sharon well paired with FWGmw-015.  Located near 
the south property line and downgradient of several Compliance 
Restoration sites.  Serves as upper Sharon formation exit 
pathway well. 

47 NACA Test NTAmw-117 Unconsolidated monitoring well with well-specific historical 
maximum cyanide concentrations reported in 2016. 

48 NACA Test NTAmw-118 Unconsolidated monitoring well with AOC historical 
maximum cyanide concentrations reported in 2016. 
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49 NACA Test NTAmw-119 Deep unconsolidated well that has been found to contain trace 
amounts of tetrachloroethene, naphthalene, as well as metals. 
Monitors second water-bearing zone in buried valley 
unconsolidated. 

50 Demo. Area 2 DA2mw-115 Upper Sharon well paired with well DETmw-003; serves to 
monitor potential vertical migration in this area of the site. 

51 Demo. Area 2 DETmw-003 Unconsolidated RCRA well. 

52 Demo. Area 2 DETmw-004 Unconsolidated RCRA well. 

53 Ramsdell Quarry RQLmw-007 Upper Sharon RCRA well. 

54 Ramsdell Quarry RQLmw-008 Upper Sharon RCRA well. 

55 Ramsdell Quarry RQLmw-009 Upper Sharon RCRA well. 

56 Ramsdell Quarry RQLmw-011 Upper Sharon source area well with anomalous pH values 
outside the typical range of natural groundwater and 
representing primary contaminant (DEHP,) source area 
conditions at AOC. 

57 Ramsdell Quarry RQLmw-012 Upper Sharon source area well with anomalous pH values 
outside the typical range of natural groundwater and well-
specific historical maximum cyanide concentrations reported in 
2016. 

58 Ramsdell Quarry RQLmw-013 Upper Sharon source area well with anomalous pH values 
outside the typical range of natural groundwater. 

59 Ramsdell Quarry RQLmw-014 Upper Sharon source area well with anomalous pH values 
outside the typical range of natural groundwater and 
representing primary contaminant (2,Nitrotoluene) source area 
conditions at AOC monitored as part of the 2016 FWGWMP. 

60 Ramsdell Quarry RQLmw-016 Upper Sharon monitoring well with historical maximum 
cyanide concentrations reported in 2016. 

61 SE SCFmw-004 Sharon Conglomerate Member well located downgradient of 
Load Lines 1 and 2, paired with LL1mw- 087, and selected for 
monitoring the potential GW exit pathway off of former 
RVAAP in the deeper aquifer. 

62 Winklepeck WBGmw-006 Unconsolidated well paired with WBGmw-021; source area 
well has been found to contain explosives (RDX). 

63 Winklepeck WBGmw-009 Unconsolidated well paired with WBGmw-020; source area 
well has been found to contain explosive constituents (RDX). 

64 Winklepeck WBGmw-020 Upper Sharon well paired with WBGmw-009; source area well 
for monitoring potential vertical migration in Sharon aquifer. 

65 Winklepeck WBGmw-021 Upper Sharon well paired with WBGmw-006; source area well 
for monitoring potential vertical migration in Sharon aquifer. 

Note: 
Unless otherwise stated, all wells were completed in the first water-bearing zone identified during well installation. 
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Table 3-2 RI Monitoring Wells and Rationale 

No RVAAP-66 Area Well Location Rationale/Comments 

1 Background BKGmw-008 Upper Sharon monitoring well being utilized for the facility-
wide background study. Sampling in Spring 2017 to confirm 
cyanide concentrations from Fall 2016. 

2 Building 1200 B12mw-011 Upper Sharon monitoring well to be sampled in Spring 2017 
for SVOCs due to dry conditions in Fall 2016. 

3 Building 1200 B12mw-012 Upper Sharon monitoring well to be sampled in Spring 2017 
for SVOCs due to dry conditions in Fall 2016. 

4 Load Line 1 LL1mw-063 Unconsolidated monitoring well to be sampled in Spring 2017 
due to dry conditions in Fall 2016. 

5 Load Line 1 LL1mw-089 Upper Sharon well installed on the eastern interior of Load 
Line 1 to further characterize the nature and extent of facility-
wide groundwater impacts. 

6 Load Line 2 LL2mw-270 Upper Sharon to be sampled in Spring 2017 to confirm current 
pentachlorophenol conditions.  

7 Load Line 2 LL2mw-272 Upper Sharon well installed on the southwest interior of Load 
Line 2 to further characterize the nature and extent of facility-
wide groundwater impacts. 

8 Load Line 3 LL3mw-236 Upper Sharon well to be sampled in Spring 2017 due to dry 
conditions in Fall 2016. 

9 Load Line 4 LL4mw-194 Unconsolidated well to be sampled for explosives in Spring 
2017 only to confirm current conditions. 

10 Load Line 4 LL4mw-200 Unconsolidated well to be sampled in Spring 2017 only to 
confirm current conditions downgradient of LL4 for cyanide. 

11 Load Line 5 LL5mw-001 Homewood well to be sampled in Spring 2017 to delineate 
carbon tetrachloride at LL10.  

12 Load Line 6 LL6mw-001 Unconsolidated well to be sampled in Spring 2017 due to dry 
conditions in Fall 2016. 

13 Load Line 6 LL6mw-002 Unconsolidated well to be sampled in Spring 2017 due to dry 
conditions in Fall 2016. 

14 Load Line 6 LL6mw-006 Unconsolidated well to be sampled in Spring 2017 due to dry 
conditions in Fall 2016. 

15 Load Line 12 LL12mw-189 Upper Sharon well to be sampled in Spring 2017 due to dry 
conditions in Fall 2016. 

16 Fuze and Booster FBQmw-166 Unconsolidated monitoring well to be sampled in Spring 2017 
to confirm current DEHP conditions and to delineate cyanide at 
FBQmw-176. 

17 Facility-Wide FWGmw-017 Basal Sharon Conglomerate well installed at the post 
boundary southeast of Load Line 2 to further characterize the 
nature and extent of facility-wide groundwater impacts. 

18 Facility-Wide FWGmw-018 Basal Sharon Conglomerate well installed at the post 
boundary south of Load Line 12 to further characterize the 
nature and extent of facility-wide groundwater impacts. 
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19 Facility-Wide FWGmw-019 Basal Sharon Conglomerate well installed between Load Line 
9 and Load Line 10 to further characterize the nature and extent 
of facility-wide groundwater impacts. 

20 Facility-Wide FWGmw-020 Upper Sharon well installed at the post boundary southeast of 
Load Line 2 to further characterize the nature and extent of 
facility-wide groundwater impacts. 

21 Facility-Wide FWGmw-021 Upper Sharon well installed at the post boundary southwest of 
Load Line 3 to further characterize the nature and extent of 
facility-wide groundwater impacts. 

22 Facility-Wide FWGmw-022 Upper Sharon well installed between Load Line 9 and Load 
Line 10 to further characterize the nature and extent of facility-
wide groundwater impacts. 

23 Facility-Wide FWGmw-023 Upper Sharon well installed east of the Fuze and Booster 
Quarry to further characterize the nature and extent of facility-
wide groundwater impacts. 

24 Facility-Wide FWGmw-024 Upper Sharon well installed at the post boundary southeast of 
Load Line 2 to further characterize the nature and extent of 
facility-wide groundwater impacts. 

25 Landfill North of 
Winklepeck 

LNWmw-026 Unconsolidated well to be sampled in Spring 2017 to confirm 
current explosives conditions. 

26 Suspected Mustard 
Burial Site 

MBSmw-004 Unconsolidated well to be sampled in Spring 2017 due to dry 
conditions in Fall 2017.  

27 Suspected Mustard 
Burial Site 

MBSmw-006 Unconsolidated well to be sampled in Spring 2017 due to dry 
conditions in Fall 2017.  

28 NACA Test NTAmw-116 Unconsolidated well to be sampled in Spring 2017 for PAHs. 

29 NACA Test NTAmw-120 Upper Sharon well installed at the central portion of the 
NACA Test Area to further characterize the nature and extent of 
facility-wide groundwater impacts. 

30 Ramsdell Quarry RQLmw-017 Upper Sharon well to be sampled in Spring 2017 to 
characterize current PCB conditions due to dry conditions in 
Fall 2016. . 

31 Winklepeck WBGmw-015 Unconsolidated to be sampled in Spring 2017 due to 
inaccessible site conditions in Fall 2017.  
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Table 3-3 FWGWMP and RI Monitoring Wells with Analytical Testing Suite 

Well ID VOCs SVOCs PCBs Explosives Pesticides Cyanide Other Metals 

B12mw-011  X1,4,6      pending3 

B12mw-012  X1,4      pending3 

BKGmw-008      X1   

CBPmw-008      X10  pending3 

CBPmw-009  X1,4    X  pending3 

DA2mw-115   X4 
 

X   X   X 

DET-003 X X4,5,6,7 X X X X   X 

DET-004 X X4,5,6,7 X X X X   X 

EBGmw-125       
 

  X10   pending3 

EBGmw-131      X  pending3 

FBQmw-166  X1,4    X1  pending3 

FBQmw-171      X Sulfate/Sulfide,  
Nitrate/Nitrite, Alkalinity 

X 
(Cr[VI]),  
pending3 

FBQmw-172      X10   pending3 

FBQmw-174 
 

X4   X X 
 

Sulfate/Sulfide, 
Nitrate/Nitrite, Alkalinity 

X 
(Cr[VI]),  
pending3 

FBQmw-175           
 

Sulfate/Sulfide, 
Nitrate/Nitrite, Alkalinity 

X 
(Cr[VI]),  
pending3 

FBQmw-176     X1 X   pending3 

FWGmw-002         Alkalinity pending3 

FWGmw-004  X4  X      X 

FWGmw-007  X4  X      X 
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FWGmw-010      X  pending3 

FWGmw-011   X4  X       X 

FWGmw-012   X4  X       X 

FWGmw-013           X   pending3 

FWGmw-015  X4  X   
 

  X 

FWGmw-016   X4  X       X 

FWGmw-017 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 

FWGmw-018 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 

FWGmw-019 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 

FWGmw-020 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 

FWGmw-021 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 

FWGmw-022 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 

FWGmw-023 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 

FWGmw-024 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 
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LL1mw-063    X1  X1   

LL1mw-064   X4 
 

X   
 

  X 

LL1mw-065   X4 
 

X   
 

  X 

LL1mw-080       X   
 

  pending3 

LL1mw-081       X   X   pending3 

LL1mw-083   X4 
 

X X 
 

Sulfate/Sulfide, 
Nitrate/Nitrite, Alkalinity 

X 
(Cr[VI]),  
pending3 

LL1mw-084   X4 X1 X X X10 Sulfate/Sulfide,  
Nitrate/Nitrite, Alkalinity 

X + Cr[VI] 

LL1mw-086   X4  X    Alkalinity X 

LL1mw-087   X4  X      X 

LL1mw-088   X4 
 

X X 
 

Alkalinity X 

LL1mw-089 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 

LL2mw-059   X4 
 

X   
 

  X 

LL2mw-264      X  pending3 

LL2mw-267   X4 
 

X   
 

  X 

LL2mw-270     X1      pending3 

LL2mw-272 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 

LL3mw-234      X10   pending3 

LL3mw-236    X1  X1  pending3 

LL3mw-237    X    pending3 



 

Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 
Page 4 of 6 

Well ID VOCs SVOCs PCBs Explosives Pesticides Cyanide Other Metals 

LL3mw-244 
 

X4 
 

X X 
 

  X + 
Cr(VI) 

LL3mw-246 
 

X4 
 

X   
 

Perchlorate X 

LL4mw-193    X1  X10  pending3 

LL4mw-194    X1    pending3 

LL4mw-200  X1,6    X1  pending3 

LL5mw-001 X1       pending3 

LL6mw-001  X1,4    X1  pending3 

LL6mw-002  X1  X1  X1  pending3 

LL6mw-006  X1,4  X1  X1  pending3 

LL7mw-001 X X4   X   X1   X 

LL7mw-006 
 

    X     pending3 

LL10mw-003 X X4,5      X 

LL10mw-005 X X      X 

LL11mw-005      X10  pending3 

LL12mw-183   X6      X   pending3 

LL12mw-185       X Nitrate Arsenic 

LL12mw-187 
 

X4, X1 
 

     Nitrate X 

LL12mw-189 
 

X1,6 
 

X1 
 

X1 
 

pending3 

LL12mw-242 
 

X4 
 

X   
 

Nitrate X 

LL12mw-245 
 

X4 
 

X 
  

Nitrate X 

LL12mw-247   X4 
 

X 
 

X10 Nitrate X + 
Cr(VI) 

LNWmw-026    X1    pending3 

MBSmw-004    X1  X1  pending3 
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MBSmw-006    X1  X1  pending3 

NTAmw-116  X1,6      pending3 

NTAmw-117       X   pending3 

NTAmw-118       X10   pending3 

NTAmw-119 X X4,5,6 
 

X   
 

  X 

NTAmw-120 X11 X11 X11 X11 X11 X11 X11 (Perchlorate, 
Nitroguanidine, 
Nitrocellulose) 

X + 
Cr(VI)11 

RQLmw-007 X X4,6,7 X X X X Phosphorus X 

RQLmw-008 X X4,6,7 X X X X 
 

X 

RQLmw-009 X X4,6,7 X X X X 
 

X 

RQLmw-011 
 

X     
 

Sulfate/Sulfide,  
Nitrate/Nitrite, Alkalinity 

X 
(Cr[VI]),  
pending3 

RQLmw-012       X10 Sulfate/Sulfide,  
Nitrate/Nitrite, Alkalinity 

X 
(Cr[VI]),  
pending3 

RQLmw-013    
 

  Sulfate/Sulfide,  
Nitrate/Nitrite, Alkalinity 

X 
(Cr[VI]),  
pending3 

RQLmw-014       X     Sulfate/Sulfide,  
Nitrate/Nitrite, Alkalinity 

X 
(Cr[VI]),  
pending3 

RQLmw-016       
 

  X   pending3 

RQLmw-017     X1         pending3 

SCFmw-004  X4 
 

X X 
 

  X 

WBGmw-006 
 

X4 X1 X   
 

  X 

WBGmw-009 
 

X4   X   
 

  X 



 

Camp Ravenna Groundwater and Environmental Investigation Services FWGWM Addendum 2017 
Page 6 of 6 

Well ID VOCs SVOCs PCBs Explosives Pesticides Cyanide Other Metals 

WBGmw-015 X1     X1   X1    pending3 

WBGmw-020   X4 X1 X       X 

WBGmw-021 
 

X4 X1 X   
 

  X 
Notes: 

X - indicates well or constituent to be sampled as part of the 2017 FWGWMP or during the RI characterization sampling. Wells and constituents will be sampled semi-annually 
unless indicated by footnotes described below. 

Bold and shaded cells indicate content associated with the 2017 FWGWMP 
1 Indicates monitoring well or constituents to be sampled in Spring 2017 as part of the RI characterization effort only (not part of the FWGWMP). Additional sampling during 

2017 for these wells and constituents will be based on review of Spring 2017 results.  
2 Background study wells will be sampled for a minimum of three consecutive quarters in order to obtain a base representative sample set of 12 per aquifer 
3 Metals to be characterized for the RI will be selected based on a comparison of historical sampling results to individual constituent upper-bound value concentrations in the 

pending metals background study following approval by Ohio EPA.  
4 SVOCs: phthalates 
5 SVOCs: nitroaromatics 
6 SVOCs: polycyclic aromatic hydrocarbons 
7 SVOCs: phenols 
8 Indicates FWGMP well identified for alkalinity testing only  
9 Pending metals evaluation will include hexavalent chromium 
10 Testing for cyanide will include collection of sample pairs for free and total concentrations.  
11 Indicates new RI well installed in 2016 and to be sampled for a minimum of three quarters during 2017. 
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Table 3-4 Analytical Laboratory Test Methods 

Constituents Method1 

Polychlorinated biphenyls (PCBs) Gas Chromatography (GC) 
– Semivolatile Organics (SVOCs) (8082A)

Pesticides GC Semivolatile Organics (8081B) 

Base/Neutrals and Acids (SVOCs) GC/Mass Spectrometry (MS) Semivolatile 
Organics (8270C) 

Polycyclic Aromatic Hydrocarbons (PAHs) 8270D SIM 

Volatile Organic Compounds (VOCs) GC/MS Volatile Organics (8260B) 

Nitroguanidine (Propellant) Organic compounds by UV/HPLC (8330 modified) 

Nitroaromatics & Nitramines (Explosives) GC Semivolatile Organics Explosives (8330) 

Nitrocellulose (Propellant) Colorimetric Cadmium Reduction 353.22 

Nitrate/Nitrites General Chemistry (353.2)
2

Total Alkalinity SM2320B 

Cyanide (Total) General Chemistry (9012B) 

Metals (Magnesium, Manganese, Barium, Nickel, 
Potassium, Silver, Sodium, Vanadium, Chromium, 
Calcium, Cobalt, Copper, Arsenic, Lead, 
Selenium) 

Inductively Coupled Plasma (6010B) 

Metals (Antimony, Iron, Beryllium, Thallium, 
Zinc, Cadmium, Aluminum) 

Inductively Coupled Plasma Mass Spectrometry 
(6020); 6010C 

Hexavalent Chromium 7196A 

Mercury Liquid Waste Cold Vapor Technique (7470A) 

Perchlorate Method 6860 

Notes: 
1 = USEPA SW846 
2 = EPA Methods for Chemical Analysis of Water and Waste 
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Site Related Compound Trend Analysis Summary
Camp Ravenna, OH

April 2017
Final

AOC Well Station ID Monitored 
Formation Constituent Trend Analysis Results

Constituent 
Recommended 

For Additional RI 
Sampling

Comments

Atlas Scrap Yard ASYmw-004 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives) All historical data non-detect; no 2016 data collected for explosives No

Atlas Scrap Yard ASYmw-004 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) All historical data non-detect; no 2016 data collected for SVOCs No

Atlas Scrap Yard ASYmw-004 Sharon Sandstone Cyanide

less than 4 detections; trend analysis not conducted; 2016 exceedance with lower 
detection limit than historical results; 2016 result is consistent with historical range of 
detected constituent concentrations. No

Atlas Scrap Yard ASYmw-005 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives)

Trend analysis is not applicable as 5 of 6 sample results ND.  Only one historical detection 
in 2010 for 40+ samples for all wells sampled for this constituent in the Atlas Scrap Yard. No

Atlas Scrap Yard ASYmw-005 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Results for last 5 sampling events ND; no 2016 data collected for SVOCs No
Atlas Scrap Yard ASYmw-005 Sharon Sandstone Cyanide Last 5 sampling results ND with DL>SL; no trend analysis conducted No

Atlas Scrap Yard ASYmw-010 Unconsolidated
2,6-Dinitrotoluene 
(Explosives) Results for last 6 sampling events (including one in 2016) ND No

Atlas Scrap Yard ASYmw-010 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results for last 5 sampling events ND - no 2016 data No
Atlas Scrap Yard ASYmw-010 Unconsolidated Cyanide Last 5 sampling results ND with DL>SL; no trend analysis conducted No

Building 1200 B12mw-011 Sharon Sandstone Di-n-octylphthalate Results for last 5 sampling events ND; no 2016 data Yes
Sample Spring 2017 due to dry conditions in 
Fall 2016.

Building 1200 B12mw-011 Sharon Sandstone Indeno(1,2,3-cd)pyrene Results for last 6 sampling events ND Yes
Sample Spring 2017 due to dry conditions in 
Fall 2016.

Building 1200 B12mw-012 Sharon Sandstone Di-n-octylphthalate
Less than 4 detections; 1 detection out of 9 events; 1 event since last detection; no 2016 
data Yes

Sample Spring 2017 due to dry conditions in 
Fall 2016.

Building 1200 B12mw-012 Sharon Sandstone Indeno(1,2,3-cd)pyrene Results for last 9 sampling events ND No

Background BKGmw-004 Sharon Sandstone Antimony
Additional evaluation of detected inorganic constituent concentrations will be made after 
establishing Ohio EPA approved background concentrations. No

Background BKGmw-008 Sharon Sandstone Full 2016 Sampling Suite

Checked all constituents for 2016.  Exceedances reported for cyanide and cobalt.  Several 
other constituents were reported as ND with the DL>SL. Sample for CN during next 
quarterly background study sampling event to confirm current conditions. Yes

C-Block Quarry CBLmw-001 Homewood Benz(a)anthracene
6 of 7 sample results (including one in 2016) ND, last 5 sample results were ND. One 
historical sample detect for all CBL wells sampled for this constituent.  No

C-Block Quarry CBLmw-001 Homewood Benzo(a)pyrene
6 of 7 sample results (including one in 2016) ND, last 5 sample results were ND. One 
historical sample detect for all CBL wells sampled for this constituent.  No

C-Block Quarry CBLmw-001 Homewood Benzo(b)fluoranthene
6 of 7 sample results (including one in 2016) ND, last 5 sample results were ND. One 
historical sample detect for all CBL wells sampled for this constituent.  No

C-Block Quarry CBLmw-001 Homewood Bis(2-ethylhexyl)phthalate
All reported detections of this constituent are JB-flagged indicating method blank 
contamination. No

C-Block Quarry CBLmw-001 Homewood Indeno(1,2,3-cd)pyrene
6 of 7 sample results (including one in 2016) ND, last 5 sample results were ND. One 
historical sample detect for all CBL wells sampled for this constituent.  No

C-Block Quarry CBLmw-001 Homewood PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBL No
C-Block Quarry CBLmw-001 Homewood Total Cyanide less than 4 detections; trend analysis not conducted. 2016 result ND with DL>SL No
C-Block Quarry CBLmw-002 Homewood Benz(a)anthracene Results for last 9 sampling events (including one in 2016) ND No
C-Block Quarry CBLmw-002 Homewood Benzo(a)pyrene Results for last 9 sampling events (including one in 2016) ND No
C-Block Quarry CBLmw-002 Homewood Benzo(b)fluoranthene Results for last 9 sampling events (including one in 2016) ND No

C-Block Quarry CBLmw-002 Homewood Bis(2-ethylhexyl)phthalate
All reported concentrations either ND or estimated below SL since maximum reported 
concentration of 0.400 mg/L in 2005. No

C-Block Quarry CBLmw-002 Homewood Indeno(1,2,3-cd)pyrene Results for last 9 sampling events (including one in 2016) ND No
C-Block Quarry CBLmw-002 Homewood PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBL No

C-Block Quarry CBLmw-002 Homewood Total Cyanide

4 of 5 results ND with DL>SL; trend analysis not conducted; 2016 detection above SLs is 
within range of historical detections for the CBL.  Lower MDL for the 2016 sampling than 
previous events. No

C-Block Quarry CBLmw-003 Homewood Benz(a)anthracene Results for last 7 sampling events (including one in 2016) ND No
C-Block Quarry CBLmw-003 Homewood Benzo(a)pyrene Results for last 7 sampling events (including one in 2016) ND No
C-Block Quarry CBLmw-003 Homewood Benzo(b)fluoranthene Results for last 7 sampling events (including one in 2016) ND No

C-Block Quarry CBLmw-003 Homewood Bis(2-ethylhexyl)phthalate

No Mann-Kendall Trend
Decreasing OLS Regression Line
Decreasing Theil-Sen Trend Line
1 of 6 sample results ND No

C-Block Quarry CBLmw-003 Homewood Indeno(1,2,3-cd)pyrene Results for last 7 sampling events (including one in 2016) ND No
C-Block Quarry CBLmw-003 Homewood PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBL No

C-Block Quarry CBLmw-003 Homewood Total Cyanide

5 of 6 results ND with DL>SL; trend analysis not conducted; 2016 detection above SLs is 
within range of historical detections for the CBL.  Lower MDL for the 2016 sampling than 
previous events. No

C-Block Quarry CBLmw-004 Homewood Benz(a)anthracene Results for last 7 sampling events (including one in 2016) ND No
C-Block Quarry CBLmw-004 Homewood Benzo(a)pyrene Results for last 7 sampling events (including one in 2016) ND No
C-Block Quarry CBLmw-004 Homewood Benzo(b)fluoranthene Results for last 7 sampling events (including one in 2016) ND No

C-Block Quarry CBLmw-004 Homewood Bis(2-ethylhexyl)phthalate
All reported detections of this constituent are JB-flagged indicating method blank 
contamination. No
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C-Block Quarry CBLmw-004 Homewood Indeno(1,2,3-cd)pyrene Results for last 7 sampling events (including one in 2016) ND No
C-Block Quarry CBLmw-004 Homewood PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBL No

C-Block Quarry CBLmw-004 Homewood Total Cyanide

5 of 6 results ND with DL>SL; trend analysis not conducted; 2016 detection above SLs is 
within range of historical detections for the CBL.  Lower MDL for the 2016 sampling than 
previous events. No

Central Burn Pits CBPmw-001 Unconsolidated 2,6-Dinitrotoluene Results for last 7 sampling events (including one in 2016) ND No
Central Burn Pits CBPmw-001 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results for last 5 sampling events (including one in 2016) ND No

Central Burn Pits CBPmw-001 Unconsolidated Bis(2-ethylhexyl)phthalate
3 of 6 sample results (including one in 2016) ND. Three historical samples detections JB-
flagged indicating method blank contamination. No

Central Burn Pits CBPmw-001 Unconsolidated Nitroglycerin
6 of 7 sample results (including one in 2016) ND. One historical and 2016 sample detection 
for all CBP wells sampled for this constituent. No

Central Burn Pits CBPmw-001 Unconsolidated PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBP No
Central Burn Pits CBPmw-001 Unconsolidated Total Cyanide All 7 sample results, including 2016 result, ND with DL>SL No

Central Burn Pits CBPmw-002 Unconsolidated
2,6-Dinitrotoluene 
(Explosives)

5 of 6 sample results (including one in 2016) ND. One historical sample detect below 
current SL. No

Central Burn Pits CBPmw-002 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results for last 5 sampling events ND; no 2016 data collected for SVOCs No
Central Burn Pits CBPmw-002 Unconsolidated Bis(2-ethylhexyl)phthalate All detections below current SLs. No
Central Burn Pits CBPmw-002 Unconsolidated Nitroglycerin Results for last 6 sampling events (including one in 2016) ND No
Central Burn Pits CBPmw-002 Unconsolidated PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBP No
Central Burn Pits CBPmw-002 Unconsolidated Total Cyanide All 7 sample results, including 2016 result, ND with DL>SL No

Central Burn Pits CBPmw-004 Unconsolidated
2,6-Dinitrotoluene 
(Explosives) 10 of 11 sample results (including one in 2016) ND. One historical sample detect below SL. No

Central Burn Pits CBPmw-004 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results for last 9 sampling events ND; no 2016 results No
Central Burn Pits CBPmw-004 Unconsolidated Bis(2-ethylhexyl)phthalate All detections below current SLs. No
Central Burn Pits CBPmw-004 Unconsolidated Nitroglycerin Results for last 11 sampling events (including one in 2016) ND No
Central Burn Pits CBPmw-004 Unconsolidated PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBP No
Central Burn Pits CBPmw-004 Unconsolidated PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBP No

Central Burn Pits CBPmw-004 Unconsolidated Total Cyanide
1 of 11 results are detections; 4 events since last detection; all NDs, including 2016 result, 
ND with DL>SL No

Central Burn Pits CBPmw-006 Unconsolidated
2,6-Dinitrotoluene 
(Explosives) Results for last 5 sampling events ND; no 2016 data No

Central Burn Pits CBPmw-006 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results for last 5 sampling events (including one in 2016) ND No

Central Burn Pits CBPmw-006 Unconsolidated Bis(2-ethylhexyl)phthalate
4 of 6 sample results (including one in 2016) ND. Two historical samples with detection 
were JB-flagged indicating method blank contamination.  All detections below current SLs. No

Central Burn Pits CBPmw-006 Unconsolidated Nitroglycerin Results for last 5 sampling events ND; no 2016 data No
Central Burn Pits CBPmw-006 Unconsolidated PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBP No

Central Burn Pits CBPmw-006 Unconsolidated Total Cyanide
1 of 6 results are detections; 4 events since last detection; NDs, including 2016 result, ND 
with DL>SL No

Central Burn Pits CBPmw-008 Unconsolidated
2,6-Dinitrotoluene 
(Explosives)

6 of 7 sample results (including one in 2016) ND. One historical sample detect below 
current SL.  No

Central Burn Pits CBPmw-008 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results for last 6 sampling events (including one in 2016) ND No

Central Burn Pits CBPmw-008 Unconsolidated Bis(2-ethylhexyl)phthalate 4 of 7 sample results (including one in 2016) ND. Three historical samples detect. No
DEHP not detected in any 2016 confirmation 
samples collected at CBP.

Central Burn Pits CBPmw-008 Unconsolidated Nitroglycerin Results for last 7 sampling events (including one in 2016) ND No
Central Burn Pits CBPmw-008 Unconsolidated PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBP No

Central Burn Pits CBPmw-008 Unconsolidated Total Cyanide
6 of 7 results ND; trend analysis not conducted; 2016 exceedance presents historical AOC 
maximum. Yes Sample during both SA events in 2017.

Central Burn Pits CBPmw-009 Unconsolidated
2,6-Dinitrotoluene 
(Explosives) Results for last 8 sampling events (including one in 2016) ND No

Central Burn Pits CBPmw-009 Unconsolidated 2,6-Dinitrotoluene (SVOCs)
Historical samples for 2,6-Dinitrotoluene only analyzed under Explosives analysis group; 5 
samples all ND; 2016 result ND with DL>SL No

Central Burn Pits CBPmw-009 Unconsolidated Bis(2-ethylhexyl)phthalate

No Mann-Kendall Trend
Increasing OLS Regression Line
Flat Theil-Sen Trend Line
1 of 8 sample results ND Yes

Sample Spring 2017 to confirm current 
conditions. 

Central Burn Pits CBPmw-009 Unconsolidated Nitroglycerin Results for last 8 sampling events (including one in 2016) ND No
Central Burn Pits CBPmw-009 Unconsolidated PCB-1248 All PCBs ND for 2016 confirmation sampling at the CBP No
Central Burn Pits CBPmw-009 Unconsolidated Total Cyanide 7 of 8 results ND with DL>SL; trend analysis not conducted; 2016 exceedance Yes Sample during both SA events in 2017.

Demolition Area 2 DA2mw-104 Unconsolidated
2,6-Dinitrotoluene 
(Explosives)

5 of 7 sample results ND (including one in 2016); Two historical samples detected below 
current SLs. No

Demolition Area 2 DA2mw-104 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results for last 6 sampling events ND; no 2016 results No
Demolition Area 2 DA2mw-104 Unconsolidated Benz(a)anthracene Results for last 6 sampling events (including one in 2016) ND No
Demolition Area 2 DA2mw-104 Unconsolidated Benzo(a)pyrene Results for last 6 sampling events (including one in 2016) ND No
Demolition Area 2 DA2mw-104 Unconsolidated Benzo(b)fluoranthene Results for last 6 sampling events (including one in 2016) ND No
Demolition Area 2 DA2mw-104 Unconsolidated Naphthalene Results for last 6 sampling events (including one in 2016) ND No

2 of 25



Site Related Compound Trend Analysis Summary
Camp Ravenna, OH

April 2017
Final

AOC Well Station ID Monitored 
Formation Constituent Trend Analysis Results

Constituent 
Recommended 

For Additional RI 
Sampling

Comments

Demolition Area 2 DA2mw-104 Unconsolidated Nitroglycerin Results for last 7 sampling events (including one in 2016) ND No
Demolition Area 2 DA2mw-104 Unconsolidated PCB-1242 All PCBs non-detect in 2016 confirmation sampling at DA2 No
Demolition Area 2 DA2mw-104 Unconsolidated PCB-1248 All PCBs non-detect in 2016 confirmation sampling at DA2 No
Demolition Area 2 DA2mw-104 Unconsolidated RDX Results for last 7 sampling events (including one in 2016) ND No

Demolition Area 2 DA2mw-104 Unconsolidated Total Cyanide

5 of 6 results ND with DL>SL; trend analysis not conducted; 2016 detection above SLs is 
within range of historical detections for DA2.  Lower MDL for the 2016 sampling than 
previous events. No

Demolition Area 2 DA2mw-105 Unconsolidated
2,6-Dinitrotoluene 
(Explosives)

3 of 6 sample results (including one in 2016) ND; Three historical samples detected below 
current SLs No

Demolition Area 2 DA2mw-105 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results for last 5 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-105 Unconsolidated Benz(a)anthracene Results for last 5 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-105 Unconsolidated Benzo(a)pyrene Results for last 5 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-105 Unconsolidated Benzo(b)fluoranthene Results for last 5 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-105 Unconsolidated Naphthalene Results for last 5 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-105 Unconsolidated Nitroglycerin Results for last 5 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-105 Unconsolidated PCB-1242 All PCBs non-detect in 2016 confirmation sampling at DA2 No
Demolition Area 2 DA2mw-105 Unconsolidated PCB-1248 All PCBs non-detect in 2016 confirmation sampling at DA2 No
Demolition Area 2 DA2mw-105 Unconsolidated RDX Results for last 5 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-105 Unconsolidated Total Cyanide Results for last 5 sampling events ND - no 2016 data No

Demolition Area 2 DA2mw-107 Unconsolidated
2,6-Dinitrotoluene 
(Explosives) Results for last 15 sampling events ND - no 2016 data No

Demolition Area 2 DA2mw-107 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results for last 15 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-107 Unconsolidated Benz(a)anthracene Results for last 14 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-107 Unconsolidated Benzo(a)pyrene Results for last 14 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-107 Unconsolidated Benzo(b)fluoranthene Results for last 14 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-107 Unconsolidated Naphthalene Results for last 14 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-107 Unconsolidated Nitroglycerin Results for last 7 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-107 Unconsolidated PCB-1242 All PCBs non-detect in 2016 confirmation sampling at DA2 No
Demolition Area 2 DA2mw-107 Unconsolidated PCB-1248 All PCBs non-detect in 2016 confirmation sampling at DA2 No
Demolition Area 2 DA2mw-107 Unconsolidated RDX Results for last 15 sampling events ND - no 2016 data No

Demolition Area 2 DA2mw-107 Unconsolidated Total Cyanide
12 of 13 results ND with DL>SL; 1 detection within range of DA2 historical concentrations; 
trend analysis not conducted; no 2016 data No

Demolition Area 2 DA2mw-108 Unconsolidated
2,6-Dinitrotoluene 
(Explosives)

9 of 11 sample results (including one in 2016) ND; Two historical samples detections below 
current SL No

Demolition Area 2 DA2mw-108 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results for last 8 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-108 Unconsolidated Benz(a)anthracene Results for last 5 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-108 Unconsolidated Benzo(a)pyrene Results for last 5 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-108 Unconsolidated Benzo(b)fluoranthene Results for last 5 sampling events ND - no 2016 data No
Demolition Area 2 DA2mw-108 Unconsolidated Naphthalene Results for last 5 sampling events ND - no 2016 data No

Demolition Area 2 DA2mw-108 Unconsolidated Nitroglycerin
10 of 11 sample results (including one in 2016) ND; One historical sample detection below 
current SL No

Demolition Area 2 DA2mw-108 Unconsolidated PCB-1242 All PCBs non-detect in 2016 confirmation sampling at DA2 No
Demolition Area 2 DA2mw-108 Unconsolidated PCB-1248 All PCBs non-detect in 2016 confirmation sampling at DA2 No
Demolition Area 2 DA2mw-108 Unconsolidated RDX Results for last 11 sampling events (including one in 2016) ND No

Demolition Area 2 DA2mw-108 Unconsolidated Total Cyanide
Results for last 5 sampling events ND with DL>SL; trend analysis not conducted; no 2016 
data No

Erie Burning Grounds EBGmw-123 Unconsolidated Nitrobenzene (Explosives)
5 of 7 sample results (including one in 2016) ND; Two historical samples detections below 
current SL No

Erie Burning Grounds EBGmw-123 Unconsolidated Nitrobenzene (SVOCs) Results for last 7 sampling events ND - no 2016 data No
Erie Burning Grounds EBGmw-123 Unconsolidated Total Cyanide Results for last 7 sampling events, including one in 2016, ND with DL>SL No

Erie Burning Grounds EBGmw-126 Unconsolidated Nitrobenzene (Explosives)
6 of 8 sample results (including one in 2016) ND; two historical samples detections below 
current SL No

Erie Burning Grounds EBGmw-126 Unconsolidated Nitrobenzene (SVOCs) Results for last 7 sampling events ND - no 2016 data No
Erie Burning Grounds EBGmw-126 Unconsolidated Total Cyanide Results for last 8 sampling events, including one in 2016, ND with DL>SL No

Erie Burning Grounds EBGmw-128 Unconsolidated Nitrobenzene (Explosives)
5 of 6 sample results (including one in 2016) ND; One historical sample detection below 
current SL No

Erie Burning Grounds EBGmw-128 Unconsolidated Nitrobenzene (Explosives) Results for last 5 sampling events ND - no 2016 data No
Erie Burning Grounds EBGmw-128 Unconsolidated Nitrobenzene (SVOCs) Results for last 5 sampling events ND - no 2016 data No
Erie Burning Grounds EBGmw-128 Unconsolidated Nitrobenzene (SVOCs) No historical or current results reported for Nitrobenzene under SVOCs No
Erie Burning Grounds EBGmw-128 Unconsolidated Total Cyanide Results from last 8 sampling events, including one in 2016, ND with DL>SL No
Erie Burning Grounds EBGmw-128 Unconsolidated Total Cyanide 6 of 6 sampling results ND with DL>SL (including one in 2016) No
Erie Burning Grounds EBGmw-131 Sharon Sandstone Nitrobenzene (Explosives) Results for last 5 sampling events (including one in 2016) ND No

Erie Burning Grounds EBGmw-131 Sharon Sandstone Total Cyanide
2016 sample is the first detection in 5 events; detection likely an artifact of lower DLs in 
2016. Yes Sample during both SA events in 2017. 

Fuze and Booster 
Quarry FBQmw-166 Unconsolidated 2,4,6-Trinitrotoluene Results from last 6 sampling events (including one in 2016) ND No
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Fuze and Booster 2,4-Dinitrotoluene 
Quarry FBQmw-166 Unconsolidated (Explosives) Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster 
Quarry FBQmw-166 Unconsolidated 2,4-Dinitrotoluene (SVOCs) Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster 2,6-Dinitrotoluene Less than 4 detections reported; most recent detection in 2008; most recent result flagged 
Quarry FBQmw-166 Unconsolidated (Explosives) UQJ; no detections above current SL No
Fuze and Booster 
Quarry FBQmw-166 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster 
Quarry FBQmw-166 Unconsolidated 2-Amino-4,6-Dinitrotoluene Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster 
Quarry FBQmw-166 Unconsolidated 4-Amino-2,6-Dinitrotoluene Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster Previous trend analysis indicated no M-K trend, stable OLS Regression, and Decreasing 
Quarry FBQmw-166 Unconsolidated Bis(2-ethylhexyl)phthalate TS Trend; 2016 result ND (with highest DL) Yes
Fuze and Booster 
Quarry FBQmw-166 Unconsolidated Nitrobenzene (Explosives) Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster 
Quarry FBQmw-166 Unconsolidated Nitrobenzene (SVOCs) Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster 
Quarry FBQmw-166 Unconsolidated Total Cyanide 4 of 5 results ND with DL>SL; 2016 exceedance Yes Nature and extent of CN at FBQmw-176
Fuze and Booster 
Quarry FBQmw-166 Unconsolidated Trichloroethene Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster 
Quarry FBQmw-168 Unconsolidated 2,4,6-Trinitrotoluene Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster 2,4-Dinitrotoluene 
Quarry FBQmw-168 Unconsolidated (Explosives) Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster 
Quarry FBQmw-168 Unconsolidated 2,4-Dinitrotoluene (SVOCs) Results from last 6 sampling events ND - no 2016 data No
Fuze and Booster 2,6-Dinitrotoluene 
Quarry FBQmw-168 Unconsolidated (Explosives) Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster 
Quarry FBQmw-168 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results from last 6 sampling events (including one in 2016) ND No
Fuze and Booster Less than 4 detections reported; one sampling event since last detection; 2016 result 
Quarry FBQmw-168 Unconsolidated 2-Amino-4,6-Dinitrotoluene qualified as UQ Yes Sample during both SA events in 2017. 
Fuze and Booster 
Quarry FBQmw-168 Unconsolidated 4-Amino-2,6-Dinitrotoluene Less than 4 detections reported; one sampling event since last detection; 2016 result ND Yes Sample during both SA events in 2017. 

Nature and extent of DEHP being addressed 
Fuze and Booster Less than 4 detections reported; 3 of 5 detections; exceedance reported in most recent through resampling of FBQmw-176, mw-166 
Quarry FBQmw-168 Unconsolidated Bis(2-ethylhexyl)phthalate sample (2009); no 2016 data No and mw-167
Fuze and Booster 
Quarry FBQmw-168 Unconsolidated Nitrobenzene (Explosives) Results from last 6 sampling events ND ( including one in 2016) No
Fuze and Booster 
Quarry FBQmw-168 Unconsolidated Nitrobenzene (SVOCs) Results from last 5 sampling events ND - no 2016 data No
Fuze and Booster 
Quarry FBQmw-168 Unconsolidated Total Cyanide Results from last 5 events, including one in 2016, ND with DL>SL No
Fuze and Booster 
Quarry FBQmw-168 Unconsolidated Trichloroethene Results from last 6 sampling events (including one in 2016) ND No

Previous trend analysis indicated no M-K trend, stable OLS Regression, and Decreasing 
TS Trend; 2016 result greater than previous result
No Mann-Kendall Trend
Negative OLS Regression Line

Fuze and Booster Positive Theil-Sen Trend Line
Quarry FBQmw-174 Unconsolidated 2,4,6-Trinitrotoluene 0 of 13 sample results (including one from 2016) ND Yes Sample during both 2017 SA events
Fuze and Booster 2,4-Dinitrotoluene Previous trend analysis indicated no M-K trend, decreasing/stable OLS Regression and TS 
Quarry FBQmw-174 Unconsolidated (Explosives) Trend; 2016 result ND with DL >SL No
Fuze and Booster 
Quarry FBQmw-174 Unconsolidated 2,4-Dinitrotoluene (SVOCs) Results from last 7 sampling events ND - no 2016 data No
Fuze and Booster 2,6-Dinitrotoluene 
Quarry FBQmw-174 Unconsolidated (Explosives) Previous trend analysis indicated all 3 trends decreasing; 2016 result ND with DL>SL Yes Sample during both 2017 SA events
Fuze and Booster 
Quarry FBQmw-174 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results from last 7 sampling events ND - no 2016 data No
Fuze and Booster Previous trend analysis indicated all 3 trends decreasing; 2016 result ND with lowest DL 
Quarry FBQmw-174 Unconsolidated 2-Amino-4,6-Dinitrotoluene reported No
Fuze and Booster Previous trend analysis indicated no M-K trend, decreasing/stable OLS Regression and TS 
Quarry FBQmw-174 Unconsolidated 4-Amino-2,6-Dinitrotoluene Trend; 2016 result ND with lowest DL reported No
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No Mann Kendall Trend
Negative OLS Regression Line

Fuze and Booster Negative Theil-Sen Trend Line
Quarry FBQmw-174 Unconsolidated Bis(2-ethylhexyl)phthalate 7 of 13 sample results (including one from 2016) ND No
Fuze and Booster 
Quarry FBQmw-174 Unconsolidated Nitrobenzene (Explosives) Results from last 13 sampling events (including one from 2016) ND No
Fuze and Booster 
Quarry FBQmw-174 Unconsolidated Nitrobenzene (SVOCs) Results from last 7 sampling events ND - no 2016 data No
Fuze and Booster 
Quarry FBQmw-174 Unconsolidated Total Cyanide Results from last 5 events ND with DL>SL; no 2016 results No
Fuze and Booster 
Quarry FBQmw-174 Unconsolidated Trichloroethene Results from last 7 sampling events ND - no 2016 data No
Fuze and Booster 
Quarry FBQmw-176 Unconsolidated 2,4,6-Trinitrotoluene Results from last 9 sampling events (including one from 2016) ND No
Fuze and Booster 2,4-Dinitrotoluene Sample in Spring 2017 to confirm current 
Quarry FBQmw-176 Unconsolidated (Explosives) Results from last 9 sampling events (including one from 2016) ND¹ Yes conditions with QAPP compliant DL.
Fuze and Booster 
Quarry FBQmw-176 Unconsolidated 2,4-Dinitrotoluene (SVOCs) Results from last 9 sampling events (including one from 2016) ND No
Fuze and Booster 2,6-Dinitrotoluene Sample in Spring 2017 to confirm current 
Quarry FBQmw-176 Unconsolidated (Explosives) Results from last 9 sampling events (including one from 2016) ND¹ Yes conditions with QAPP compliant DL.
Fuze and Booster 
Quarry FBQmw-176 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results from last 9 sampling events (including one from 2016) ND No
Fuze and Booster 
Quarry FBQmw-176 Unconsolidated 2-Amino-4,6-Dinitrotoluene Results from last 9 sampling events (including one from 2016) ND No
Fuze and Booster 
Quarry FBQmw-176 Unconsolidated 4-Amino-2,6-Dinitrotoluene Results from last 9 sampling events (including one from 2016) ND No

Fuze and Booster Previous trend analysis indicated no M-K trend, increasing OLS Regression and TS Trend; 
Quarry FBQmw-176 Unconsolidated Bis(2-ethylhexyl)phthalate Less than 4 detections reported; 5 events since last detection; 2016 result ND with DL>SL No
Fuze and Booster 
Quarry FBQmw-176 Unconsolidated Nitrobenzene (Explosives) Results from last 9 sampling events (including one from 2016) ND¹ No
Fuze and Booster Sample in Spring 2017 to confirm current 
Quarry FBQmw-176 Unconsolidated Nitrobenzene (Explosives) Results from last 9 sampling events (including one from 2016) ND¹ Yes conditions with QAPP compliant DL.
Fuze and Booster 
Quarry FBQmw-176 Unconsolidated Nitrobenzene (SVOCs) Results from last 9 sampling events (including one from 2016) ND No
Fuze and Booster 
Quarry FBQmw-176 Unconsolidated Trichloroethene Results from last 9 sampling events (including one from 2016) ND No
Load Line 1 FWGmw-010 Unconsolidated 1,3-Dinitrobenzene Results from last 5 sampling events (including one in 2016) ND No
Load Line 1 FWGmw-010 Unconsolidated 2,4,6-Trinitrotoluene Results from last 5 sampling events (including one in 2016) ND No

2,4-Dinitrotoluene 
Load Line 1 FWGmw-010 Unconsolidated (Explosives) Results from last 5 sampling events (including one in 2016) ND No
Load Line 1 FWGmw-010 Unconsolidated 2,4-Dinitrotoluene (SVOCs) No historical data for 2,4-Dinitrotoluene run for SVOCs; 2016 result ND No

2,6-Dinitrotoluene 
Load Line 1 FWGmw-010 Unconsolidated (Explosives) Results from last 5 sampling events (including one in 2016) ND No
Load Line 1 FWGmw-010 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No historical data for 2,6-Dinitrotoluene run for SVOCs; 2016 result ND No
Load Line 1 FWGmw-010 Unconsolidated 2-Amino-4,6-Dinitrotoluene Results from last 5 sampling events (including one in 2016) ND No
Load Line 1 FWGmw-010 Unconsolidated 3-Nitrotoluene Results from last 5 sampling events (including one in 2016) ND No
Load Line 1 FWGmw-010 Unconsolidated 4-Amino-2,6-Dinitrotoluene Results from last 5 sampling events (including one in 2016) ND No
Load Line 1 FWGmw-010 Unconsolidated Nitroglycerin Results from last 5 sampling events (including one in 2016) ND No
Load Line 1 FWGmw-010 Unconsolidated RDX Results from last 5 sampling events (including one in 2016) ND No
Load Line 1 FWGmw-010 Unconsolidated Total Cyanide Results from 4 of 5 sampling events ND with DL>SL; 2016 exceedance Yes Sample during both 2017 SA events

Results for 5 of 6 historical data ND with DL < SL (includes one sample in 2016); 1 
Load Line 10 LL10mw-001 Homewood 2,4,6-Trinitrotoluene historical detection >SL in 2005 No

2,6-Dinitrotoluene Results for all 6 historical data ND; 
Load Line 10 LL10mw-001 Homewood (Explosives) 2016 result ND with DL>SL No

Results for all 5 historical data ND with DL>SL
Load Line 10 LL10mw-001 Homewood 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

No Mann-Kendall Trend
Positive OLS Regression Line
Positive Theil-Sen Trend Line Visual review of trend results indicates 

Load Line 10 LL10mw-001 Homewood Carbon tetrachloride 1 of 5 sample results ND - no 2016 data No relatively stable conditions since 2005.
2016 results within range of historical 

Load Line 10 LL10mw-001 Homewood Total Cyanide Results for 4 of 6 historical data ND; 2016 estimated result > SL No detections at LL10
Results for all 7 historical data ND with DL<SL

Load Line 10 LL10mw-003 Homewood 2,4,6-Trinitrotoluene 2016 result ND with DL<SL No
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2,6-Dinitrotoluene 

Load Line 10 LL10mw-003 Homewood (Explosives) Results for all 7 historical data ND with DL>SL (including one sample in 2016) No
Results for all 9 historical data ND with DL>SL

Load Line 10 LL10mw-003 Homewood 2,6-Dinitrotoluene (SVOCs) 2016 sample ND with DL>SL No
Sample during Spring and Fall 2017 SA 

Load Line 10 LL10mw-003 Homewood Carbon tetrachloride 2016 result is a new well and AOC maximum concentration Yes events to confirm current conditions. 
Results for 6 of 7 historical data ND with DL>SL 2016 result within range of historical 

Load Line 10 LL10mw-003 Homewood Total Cyanide 2016 result estimated > SL No detections at LL10
Results for all 5 historical data ND with DL<SL

Load Line 10 LL10mw-006 Unconsolidated 2,4,6-Trinitrotoluene No 2016 sample data No
2,6-Dinitrotoluene Results for all 5 historical data ND with DL<SL in 4 of 5 samples

Load Line 10 LL10mw-006 Unconsolidated (Explosives) No 2016 sample data No
Results for all 5 historical data ND with DL>SL

Load Line 10 LL10mw-006 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
Results for all 5 historical data ND with DL<SL

Load Line 10 LL10mw-006 Unconsolidated Carbon tetrachloride No 2016 sample data No
Results for 5 of 6 historical data ND with DL>SL 2016 result within range of historical 

Load Line 10 LL10mw-006 Unconsolidated Total Cyanide 2016 result estimated >SL No detections at LL10
2,6-Dinitrotoluene Results for all 6 historical data ND;

Load Line 11 LL11mw-001 Unconsolidated (Explosives) no 2016 data No
Results for all 6 historical data ND with DL>SL

Load Line 11 LL11mw-001 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No
No Mann-Kendall Trend Concentration trend analysis skewed by 
Positive OLS Regression Line historical maximum concentration of 350 µg/L 
Positive Theil-Sen Trend Line in 2009.  All 2016 confirmation sampling 

Load Line 11 LL11mw-001 Unconsolidated bis(2-Ethylhexyl)phthalate 3 of 7 sample results (including one in 2016) ND No results at LL11 were ND for DEHP.
Results for all 6 historical data ND with DL>SL

Load Line 11 LL11mw-001 Unconsolidated Cyanide/Total Cyanide 2016 result ND with DL>SL No
Results for all 6 historical data ND with DL<SL

Load Line 11 LL11mw-001 Unconsolidated Trichloroethene 2016 result ND with DL<SL No
Results for 13 of 14 historical data ND with DL>SL in 1 of 12 samples; 1 historical 

2,6-Dinitrotoluene estimated detection > current SL in 2006
Load Line 11 LL11mw-002 Unconsolidated (Explosives) 2016 result ND with DL>SL No

Results for all 13 historical data ND with DL>SL
Load Line 11 LL11mw-002 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No

No Mann-Kendall Trend
Negative OLS Regression Line
Flat Theil-Sen Trend Line All 2016 confirmation sampling results at LL11 

Load Line 11 LL11mw-002 Unconsolidated bis(2-Ethylhexyl)phthalate 11 of 14 sample results (including on in 2016) ND No were ND for DEHP.
Results for 13 of 14 historical data ND with DL>SL; 1 B-flagged (indicating method blank 
contamination) historical estimated detection > SL in 2006

Load Line 11 LL11mw-002 Unconsolidated Cyanide/Total Cyanide 2016 result ND with DL>SL No
Results for all 13 historical data ND with DL<SL

Load Line 11 LL11mw-002 Unconsolidated Trichloroethene No 2016 sample data No
2,6-Dinitrotoluene Results for all 6 historical data ND with DL > SL;

Load Line 11 LL11mw-003 Unconsolidated (Explosives) 2016 result ND with DL>SL No
Results for all 4 historical data ND with DL>SL

Load Line 11 LL11mw-003 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No
Trend analysis skewed by max result of 8.6 

No Mann-Kendall Trend µg/L in 2009 and LOQ for most recent 
Negative OLS Regression Line sampling (LOD was below current SL). All 
Positive Theil-Sen Trend Line 2016 confirmation sampling results at LL11 

Load Line 11 LL11mw-003 Unconsolidated bis(2-Ethylhexyl)phthalate 2 of 6 sample results (including one in 2016) ND No were ND for DEHP.
Results for all 6 historical data ND with DL>SL

Load Line 11 LL11mw-003 Unconsolidated Cyanide/Total Cyanide 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL<SL

Load Line 11 LL11mw-003 Unconsolidated Trichloroethene 2016 result ND with DL<SL No
2,6-Dinitrotoluene Results for all 6 historical data ND; 

Load Line 11 LL11mw-005 Unconsolidated (Explosives) 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL>SL

Load Line 11 LL11mw-005 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No
Results for 2 of 5 historical data ND with DL>SL; 3 historical estimated detections <SL in 
2009 All 2016 confirmation sampling results at LL11 

Load Line 11 LL11mw-005 Unconsolidated bis(2-Ethylhexyl)phthalate 2016 result ND with DL>SL No were ND for DEHP.
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Sampling
Results for all 6 historical data ND with DL>SL Sample during Spring and Fall 2017 SA 

Load Line 11 LL11mw-005 Unconsolidated Cyanide/Total Cyanide 2016 result >SL Yes events
Results for all 5 historical data ND with DL<SL

Load Line 11 LL11mw-005 Unconsolidated Trichloroethene 2016 result ND with DL<SL No
2,6-Dinitrotoluene Results for 5 of 6 historical data ND; 1 historical estimated detection <SL in 2009 

Load Line 11 LL11mw-006 Unconsolidated (Explosives) 2016 result ND with DL>SL No All 2,6-DNT results ND at LL11 since 2009. 
Results for all 4 historical data ND with DL>SL

Load Line 11 LL11mw-006 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No
Results for 3 of 5 historical data ND with DL>SL; 2 historical estimated detections <SL in 
2009 All 2016 confirmation sampling results at LL11 

Load Line 11 LL11mw-006 Unconsolidated bis(2-Ethylhexyl)phthalate 2016 result ND with DL>SL No were ND for DEHP.
Results for all 5 historical data ND with DL>SL

Load Line 11 LL11mw-006 Unconsolidated Cyanide/Total Cyanide 2016 result  estimated >SL No
Results for all 5 historical data ND with DL<SL

Load Line 11 LL11mw-006 Unconsolidated Trichloroethene 2016 result ND with DL<SL No
Results for 3 of 5 historical data ND with DL<SL in 2 of 3 samples; 1 historical detection 

2,6-Dinitrotoluene <SL in 2009 and 1 historical estimated detection <SL in 2009
Load Line 11 LL11mw-010 Unconsolidated (Explosives) 2016 result ND with DL>SL No All 2,6-DNT results ND at LL11 since 2009. 

Results for all 4 historical data ND with DL>SL
Load Line 11 LL11mw-010 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No

Results for 2 of 5 historical data ND with DL>SL; 3 historical estimated detections <SL in 
2009 All 2016 confirmation sampling results at LL11 

Load Line 11 LL11mw-010 Unconsolidated bis(2-Ethylhexyl)phthalate 2016 result ND with DL>SL No were ND for DEHP.
Results for all 5 historical data ND with DL>SL

Load Line 11 LL11mw-010 Unconsolidated Cyanide/Total Cyanide 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL<SL

Load Line 11 LL11mw-010 Unconsolidated Trichloroethene 2016 result ND with DL<SL No
Results for all 8 historical data ND (no SL for constituent)

Load Line 12 LL12mw-107 Unconsolidated 1,2-Dichloroethene 2016 result ND (no SL for constituent) No
Results for all 15 historical data ND with DL>SL

Load Line 12 LL12mw-107 Unconsolidated 2,4,6-Trinitrotoluene No 2016 sample data No
2,4-Dinitrotoluene Results for all 8 historical data ND with DL>SL in 2 of 8 samples

Load Line 12 LL12mw-107 Unconsolidated (Explosives) 2016 result ND with DL>SL No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-107 Unconsolidated 2,4-Dinitrotoluene (SVOCs) No 2016 sample data No
2,6-Dinitrotoluene Results for all 8 historical data ND;

Load Line 12 LL12mw-107 Unconsolidated (Explosives) 2016 result ND with DL>SL No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-107 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
Load Line 12 LL12mw-107 Unconsolidated 2-Nitrotoluene Results for all 8 historical data ND; 2016 result ND with DL>SL No

Results for 7 of 8 historical data ND with DL>SL; 1 historical estimated detection = SL in 
2000

Load Line 12 LL12mw-107 Unconsolidated 3-Nitrotoluene 2016 result ND with DL>SL No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-107 Unconsolidated Benz(a)anthracene 2016 result ND with DL>SL No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-107 Unconsolidated Benzene 2016 result ND with DL>SL No
Results for all 8 historical data ND with DL>SL in 2 of 8 samples

Load Line 12 LL12mw-107 Unconsolidated Benzo(a)pyrene 2016 result ND with DL<SL No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-107 Unconsolidated Benzo(b)fluoranthene 2016 result ND with DL>SL No
Results for 5 of 6 historical data ND with DL>SL; 1 historical detection >SL in 2008 2016 result is within historical detections at 

Load Line 12 LL12mw-107 Unconsolidated Cyanide / Total Cyanide 2016 result estimated  > SL No LL12.
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-107 Unconsolidated Dibenz(a,h)anthracene 2016 result ND with DL>SL No
Load Line 12 LL12mw-107 Unconsolidated Hydrazine Hydrazine not analyzed for this well No

Results for all 8 historical data ND with DL>SL
Load Line 12 LL12mw-107 Unconsolidated Indeno(1,2,3-cd)pyrene 2016 result ND with DL>SL No

Results for all 8 historical data ND with DL>SL
Load Line 12 LL12mw-107 Unconsolidated Naphthalene 2016 result ND with DL<SL No

Results for 7 of 8 historical data ND; 1 historical estimated detection < SL in 2008
Load Line 12 LL12mw-107 Unconsolidated Nitrobenzene (Explosives) 2016 result ND with DL > SL No

Results for all 8 historical data ND with DL>SL
Load Line 12 LL12mw-107 Unconsolidated Nitrobenzene (SVOCs) No 2016 sample data No

Results for all 8 historical data ND; 
Load Line 12 LL12mw-107 Unconsolidated Nitroglycerin 2016 result ND with DL > SL No

7 of 25



Site Related Compound Trend Analysis Summary
Camp Ravenna, OH

April 2017
Final

Constituent 

AOC Well Station ID Monitored 
Formation Constituent Trend Analysis Results Recommended 

For Additional RI Comments

Sampling
Load Line 12 LL12mw-107 Unconsolidated PCB-1248 All PCBs non-detect for 2016 confirmation sampling at LL12. No
Load Line 12 LL12mw-107 Unconsolidated PCB-1254 All PCBs non-detect for 2016 confirmation sampling at LL12. No

Results for 7 of 8 historical data ND with DL<SL; 1 historical estimated detection <SL in 
2000

Load Line 12 LL12mw-107 Unconsolidated RDX 2016 result ND with DL<SL No
Results for all 15 historical data ND (no SL for constituent)

Load Line 12 LL12mw-182 Unconsolidated 1,2-Dichloroethene 2016 result ND (no SL for constituent) No
Results for 14 of 15 historical data ND with DL<SL; 1 historical detection <SL in 2000

Load Line 12 LL12mw-182 Unconsolidated 2,4,6-Trinitrotoluene 2016 result ND with DL<SL No
2,4-Dinitrotoluene Results for all 15 historical data ND with DL<SL in 13 of 15 samples

Load Line 12 LL12mw-182 Unconsolidated (Explosives) 2016 result ND with DL>SL No
Results for all 15 historical data ND with DL>SL

Load Line 12 LL12mw-182 Unconsolidated 2,4-Dinitrotoluene (SVOCs) No 2016 sample data No
Results for 13 of 15 historical data ND; 2 historical estimated detections  > SL in 2006 and 

2,6-Dinitrotoluene 2007
Load Line 12 LL12mw-182 Unconsolidated (Explosives) 2016 result ND with DL> SL No

Results for all 16 historical data ND with DL>SL
Load Line 12 LL12mw-182 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

Results for 13 of 15 historical data ND; 1 historical detection <SL in 2000 and 1 historical 
estimated detection <SL in 2007

Load Line 12 LL12mw-182 Unconsolidated 2-Nitrotoluene 2016 result ND with DL>SL No
Results for 14 of 15 historical data ND with DL>SL in 12 of 14 samples; 1 historical 
estimated detection <SL in 2007

Load Line 12 LL12mw-182 Unconsolidated 3-Nitrotoluene 2016 result ND with DL>SL No
Results for 14 of 15 historical data ND with DL>SL; 1 historical detection >SL in 2010 Constituent not detected in any LL12 samples 

Load Line 12 LL12mw-182 Unconsolidated Benz(a)anthracene 2016 result ND with DL>SL No tested for this SVOC since 2010. 
Results for all 15 historical data ND with DL<SL

Load Line 12 LL12mw-182 Unconsolidated Benzene 2016 result ND with DL<SL No
Results for all 15 historical data ND;

Load Line 12 LL12mw-182 Unconsolidated Benzo(a)pyrene 2016 result  ND with DL > SL No
Results for 14 of 15 historical data ND; 1 historical detection > SL in 2010

Load Line 12 LL12mw-182 Unconsolidated Benzo(b)fluoranthene 2016 result ND with DL>SL No
Results for 11 of 13 historical data ND with DL>SL; 2 historical detections >SL in 2006 and 
2007

Load Line 12 LL12mw-182 Unconsolidated Cyanide / Total Cyanide 2016 result ND with DL>SL No
Results for 14 of 15 historical data ND with DL>SL; 1 historical detection >SL in 2010

Load Line 12 LL12mw-182 Unconsolidated Dibenz(a,h)anthracene 2016 result ND with DL>SL No
Load Line 12 LL12mw-182 Unconsolidated Hydrazine Hydrazine not analyzed for this well No

Results for 14 of 15 historical data ND with DL>SL; 1 historical detection >SL in 2010
Load Line 12 LL12mw-182 Unconsolidated Indeno(1,2,3-cd)pyrene 2016 result ND with DL>SL No

Results for all 15 historical data ND with DL>SL
Load Line 12 LL12mw-182 Unconsolidated Naphthalene 2016 result >SL No

Results for all 15 historical data ND with DL<SL
Load Line 12 LL12mw-182 Unconsolidated Nitrobenzene (Explosives) 2016 result ND with DL<SL No

Results for all 16 historical data ND with DL>SL
Load Line 12 LL12mw-182 Unconsolidated Nitrobenzene (SVOCs) No 2016 sample data No

Results for all 7 historical data ND with DL<SL
Load Line 12 LL12mw-182 Unconsolidated Nitroglycerin 2016 result ND with DL<SL No
Load Line 12 LL12mw-182 Unconsolidated PCB-1248 All PCBs non-detect for 2016 confirmation sampling at LL12. No
Load Line 12 LL12mw-182 Unconsolidated PCB-1254 All PCBs non-detect for 2016 confirmation sampling at LL12. No

Results for all 22 historical data ND with DL<SL
Load Line 12 LL12mw-182 Unconsolidated RDX No 2016 sample data No

Results for all 15 historical data ND (no SL for constituent)
Load Line 12 LL12mw-186 Sharon Shale 1,2-Dichloroethene 2016 result ND (no SL for constituent) No

Results for all 15 historical data ND with DL<SL
Load Line 12 LL12mw-186 Sharon Shale 2,4,6-Trinitrotoluene 2016 result ND with DL<SL No

2,4-Dinitrotoluene Results for all 15 historical data ND with DL<SL in 13 of 15 samples
Load Line 12 LL12mw-186 Sharon Shale (Explosives) 2016 result ND with DL>SL No

Results for all 15 historical data ND with DL>SL
Load Line 12 LL12mw-186 Sharon Shale 2,4-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No

2,6-Dinitrotoluene Results for all 15 historical data ND with DL<SL in 13 of 15 samples
Load Line 12 LL12mw-186 Sharon Shale (Explosives) 2016 result ND with DL>SL No

Results for all 15 historical data ND with DL>SL
Load Line 12 LL12mw-186 Sharon Shale 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No
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Results for 13 of 15 historical data ND with DL>SL in 12 of 13 samples;  1 historical 
detection >SL in 2000 and 1 historical estimated detection <SL in 2007

Load Line 12 LL12mw-186 Sharon Shale 2-Nitrotoluene 2016 result ND with DL>SL No
Results for all 15 historical data ND with DL>SL

Load Line 12 LL12mw-186 Sharon Shale 3-Nitrotoluene 2016 result ND with DL>SL No
Results for 14 of 15 historical data ND with DL>SL;  1 historical detection >SL in 2004

Load Line 12 LL12mw-186 Sharon Shale Benz(a)anthracene 2016 result ND with DL>SL No
Results for all 15 historical data ND with DL<SL

Load Line 12 LL12mw-186 Sharon Shale Benzene 2016 result ND with DL<SL No
Results for 14 of 15 historical data ND with DL<SL in 13 of 14 samples;  1 historical 
estimated detection >SL in 2004

Load Line 12 LL12mw-186 Sharon Shale Benzo(a)pyrene 2016 result ND with DL<SL No
Results for 14 of 15 historical data ND with DL>SL;  1 historical estimated detection >SL in 
2004

Load Line 12 LL12mw-186 Sharon Shale Benzo(b)fluoranthene 2016 result ND with DL>SL No
No Mann-Kendall Trend
Negative OLS Regression Line
Flat Theil-Sen Trend Line

Load Line 12 LL12mw-186 Sharon Shale Cyanide / Total Cyanide 10 of 14 sample results (including on in 2016) ND No
Results for 14 of 15 historical data ND with DL>SL in 13 of 14 samples;  1 historical 
detection >SL in 2004

Load Line 12 LL12mw-186 Sharon Shale Dibenz(a,h)anthracene 2016 result ND with DL>SL No
Load Line 12 LL12mw-186 Sharon Shale Hydrazine Hydrazine not analyzed for this well No

Results for 14 of 15 historical data ND with DL>SL in 13 of 14 samples;  1 historical 
detection >SL in 2004

Load Line 12 LL12mw-186 Sharon Shale Indeno(1,2,3-cd)pyrene 2016 result ND with DL>SL No
Results for all 15 historical data ND with DL>SL

Load Line 12 LL12mw-186 Sharon Shale Naphthalene 2016 result ND with DL>SL No
Results for all 15 historical data ND with DL>SL

Load Line 12 LL12mw-186 Sharon Shale Nitrobenzene (Explosives) 2016 result ND with DL>SL No
Results for all 15 historical data ND with DL>SL

Load Line 12 LL12mw-186 Sharon Shale Nitrobenzene (SVOCs) 2016 result ND with DL>SL No
Results for all 6 historical data ND with DL<SL

Load Line 12 LL12mw-186 Sharon Shale Nitroglycerin 2016 result ND with DL<SL No
Load Line 12 LL12mw-186 Unconsolidated PCB-1248 All PCBs non-detect for 2016 confirmation sampling at LL12. No
Load Line 12 LL12mw-186 Unconsolidated PCB-1254 All PCBs non-detect for 2016 confirmation sampling at LL12. No

Results for 12 of 15 historical data ND with DL<SL;  1 historical detection >SL in 2000 and 
2 historical estimated detections <SL in 2007

Load Line 12 LL12mw-186 Sharon Shale RDX 2016 result ND with DL>SL No
Results for all 8 historical data ND (no SL for constituent)

Load Line 12 LL12mw-188 Unconsolidated 1,2-Dichloroethene 2016 result ND (no SL for constituent) No
Results for all 8 historical data ND with DL<SL

Load Line 12 LL12mw-188 Unconsolidated 2,4,6-Trinitrotoluene 2016 result ND with DL<SL No
2,4-Dinitrotoluene Results for all 8 historical data ND with DL<SL in 6 of 8 samples

Load Line 12 LL12mw-188 Unconsolidated (Explosives) 2016 result ND with DL>SL No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-188 Unconsolidated 2,4-Dinitrotoluene (SVOCs) No 2016 sample data No
2,6-Dinitrotoluene Results for all 8 historical data ND;

Load Line 12 LL12mw-188 Unconsolidated (Explosives) 2016 result ND with DL>SL No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-188 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
Results for 7 of 8 historical data ND with DL>SL in 6 of 7 samples;  1 historical detection 
>SL in 2000

Load Line 12 LL12mw-188 Unconsolidated 2-Nitrotoluene 2016 result ND with DL>SL No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-188 Unconsolidated 3-Nitrotoluene 2016 result ND with DL>SL No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-188 Unconsolidated Benz(a)anthracene No 2016 sample data No
Results for 7 of 8 historical data ND with DL<SL in 6 of 7 samples;  1 historical estimated 
detection <SL in 2008 Benzene not detected in any LL12 sampled 

Load Line 12 LL12mw-188 Unconsolidated Benzene No 2016 sample data No tested for VOCs since 2011.
Results for all 8 historical data ND with DL>SL in 2 of 8 samples

Load Line 12 LL12mw-188 Unconsolidated Benzo(a)pyrene No 2016 sample data No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-188 Unconsolidated Benzo(b)fluoranthene No 2016 sample data No
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Results for all 6 historical data ND with DL>SL

Load Line 12 LL12mw-188 Unconsolidated Cyanide / Total Cyanide No 2016 sample data No
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-188 Unconsolidated Dibenz(a,h)anthracene No 2016 sample data No
Load Line 12 LL12mw-188 Unconsolidated Hydrazine Hydrazine not analyzed for this well No

Results for all 8 historical data ND with DL>SL
Load Line 12 LL12mw-188 Unconsolidated Indeno(1,2,3-cd)pyrene No 2016 sample data No

Results for all 8 historical data ND with DL>SL
Load Line 12 LL12mw-188 Unconsolidated Naphthalene No 2016 sample data No

Results for 6 of 8 historical data ND with DL<SL;  2 historical estimated detection >SL in 
2000 and 2008 Constituent not detected in any LL12 samples 

Load Line 12 LL12mw-188 Unconsolidated Nitrobenzene (Explosives) 2016 result ND with DL<SL No tested for explosives since 2008. 
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-188 Unconsolidated Nitrobenzene (SVOCs) No 2016 sample data No
Results for all 8 historical data ND with DL<SL

Load Line 12 LL12mw-188 Unconsolidated Nitroglycerin 2016 result ND with DL<SL No
Load Line 12 LL12mw-188 Unconsolidated PCB-1248 All PCBs non-detect for 2016 confirmation sampling at LL12. No
Load Line 12 LL12mw-188 Unconsolidated PCB-1254 All PCBs non-detect for 2016 confirmation sampling at LL12. No

Results for 6 of 8 historical data ND with DL<SL in 5 of 6 samples;  2 historical estimated 
detection >SL in 2008 and 2010 RDX not detected in any LL12 well sampled 

Load Line 12 LL12mw-188 Unconsolidated RDX 2016 result ND with DL<SL No for explosives since 2010
Results for all 8 historical data ND (no SL for constituent)

Load Line 12 LL12mw-189 Sharon Shale 1,2-Dichloroethene 2016 result ND (no SL for constituent) No
Results for 7 of 8 historical data ND with DL<SL;  1 historical estimated detection >SL in 
2000 2,4,6-TNT not detected in any LL12 well 

Load Line 12 LL12mw-189 Sharon Shale 2,4,6-Trinitrotoluene No 2016 sample data No tested for explosives since 2004.
Results for 7 of 8 historical data ND with DL<SL in 6 of 7 samples;  1 historical detection 

2,4-Dinitrotoluene >SL in 2000 2,4-DNT not detected in any LL12 well tested 
Load Line 12 LL12mw-189 Sharon Shale (Explosives) No 2016 sample data No for explosives since 2000.

Results for all 8 historical data ND with DL>SL
Load Line 12 LL12mw-189 Sharon Shale 2,4-Dinitrotoluene (SVOCs) No 2016 sample data No

2,6-Dinitrotoluene Results for all 8 historical data ND with DL<SL in 6 of 8 samples
Load Line 12 LL12mw-189 Sharon Shale (Explosives) No 2016 sample data No

Results for all 8 historical data ND with DL>SL
Load Line 12 LL12mw-189 Sharon Shale 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

Results for 7 of 8 historical data ND with DL>SL in 6 of 7 samples;  1 historical detection 
>SL in 2000 Constituent not detected in any LL12 well 

Load Line 12 LL12mw-189 Sharon Shale 2-Nitrotoluene No 2016 sample data No tested for explosives since 2007.
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-189 Sharon Shale 3-Nitrotoluene No 2016 sample data No
Results for all 8 historical data ND with DL>SL Sample Spring 2017 to confirm current 

Load Line 12 LL12mw-189 Sharon Shale Benz(a)anthracene No 2016 sample data Yes conditions (dry in Fall 2016).
Results for all 8 historical data ND with DL<SL in 7 of 8 samples Sample Spring 2017 to confirm current 

Load Line 12 LL12mw-189 Sharon Shale Benzene No 2016 sample data Yes conditions (dry in Fall 2016).
Results for all 8 historical data ND with DL<SL in 6 of 8 samples Sample Spring 2017 to confirm current 

Load Line 12 LL12mw-189 Sharon Shale Benzo(a)pyrene No 2016 sample data Yes conditions (dry in Fall 2016).
Results for all 8 historical data ND with DL>SL Sample Spring 2017 to confirm current 

Load Line 12 LL12mw-189 Sharon Shale Benzo(b)fluoranthene No 2016 sample data Yes conditions (dry in Fall 2016).
Results for all 6 historical data ND with DL>SL Sample Spring 2017 to confirm current 

Load Line 12 LL12mw-189 Sharon Shale Cyanide / Total Cyanide No 2016 sample data Yes conditions (dry in Fall 2016).
Results for all 8 historical data ND with DL>SL Sample Spring 2017 to confirm current 

Load Line 12 LL12mw-189 Sharon Shale Dibenz(a,h)anthracene No 2016 sample data Yes conditions (dry in Fall 2016).
Load Line 12 LL12mw-189 Sharon Shale Hydrazine Hydrazine not analyzed for this well No

Results for all 8 historical data ND with DL>SL
Load Line 12 LL12mw-189 Sharon Shale Indeno(1,2,3-cd)pyrene No 2016 sample data No

Results for 7 of 8 historical data ND with DL>SL;  1 historical detection >SL in 2010 Sample Spring 2017 to confirm current 
Load Line 12 LL12mw-189 Sharon Shale Naphthalene No 2016 sample data Yes conditions (dry in Fall 2016).

Results for 7 of 8 historical data ND with DL<SL;  1 historical estimated detection <SL in Current naphthalene conditions evaluated 
2000 through 2017 sampling at LL12mw-153 and 

Load Line 12 LL12mw-189 Sharon Shale Nitrobenzene (Explosives) No 2016 sample data No 182
Results for all 8 historical data ND with DL>SL

Load Line 12 LL12mw-189 Sharon Shale Nitrobenzene (SVOCs) No 2016 sample data No
Results for all 8 historical data ND with DL<SL Sample Spring 2017 to confirm current 

Load Line 12 LL12mw-189 Sharon Shale Nitroglycerin No 2016 sample data Yes conditions (dry in Fall 2016).
Load Line 12 LL12mw-189 Unconsolidated PCB-1248 All PCBs non-detect for 2016 confirmation sampling at LL12. No
Load Line 12 LL12mw-189 Unconsolidated PCB-1254 All PCBs non-detect for 2016 confirmation sampling at LL12. No
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AOC Well Station ID Monitored 
Formation Constituent Trend Analysis Results Recommended 

For Additional RI Comments

Sampling
Results for 7 of 8 historical data ND with DL<SL;  1 historical estimated detection <SL in 
2000 Sample Spring 2017 to confirm current 

Load Line 12 LL12mw-189 Sharon Shale RDX No 2016 sample data Yes conditions (dry in Fall 2016).
Results for all 7 historical data ND (no SL for constituent)

Load Line 12 LL12mw-243 Unconsolidated 1,2-Dichloroethene 2016 result ND (no SL for constituent) No
Results for 6 of 7 historical data ND with DL<SL;  1 historical detection >SL in 2004 2,4,6-TNT not detected in any LL12 well 

Load Line 12 LL12mw-243 Unconsolidated 2,4,6-Trinitrotoluene 2016 result ND with DL<SL No tested for explosives since 2004.
2,4-Dinitrotoluene Results for all 7 historical data ND with DL<SL in 6 of 7 samples

Load Line 12 LL12mw-243 Unconsolidated (Explosives) 2016 result ND with DL>SL No
Results for all 7 historical data ND with DL>SL

Load Line 12 LL12mw-243 Unconsolidated 2,4-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No
Results for 6 of 7 historical data ND with DL<SL in 5 of 6 samples;  1 historical estimated 

2,6-Dinitrotoluene detection <SL in 2008
Load Line 12 LL12mw-243 Unconsolidated (Explosives) 2016 result ND with DL>SL No

Results for all 7 historical data ND with DL>SL
Load Line 12 LL12mw-243 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No

Results for all 7 historical data ND with DL>SL in 6 of 7 samples
Load Line 12 LL12mw-243 Unconsolidated 2-Nitrotoluene 2016 result ND with DL>SL No

Results for all 7 historical data ND with DL>SL
Load Line 12 LL12mw-243 Unconsolidated 3-Nitrotoluene 2016 result ND with DL>SL No

Results for all 7 historical data ND with DL>SL
Load Line 12 LL12mw-243 Unconsolidated Benz(a)anthracene 2016 result ND with DL>SL No

Results for 6 of 7 historical data ND with DL<SL;  1 historical estimated detection <SL in 
2008 Benzene not detected in any LL12 sampled 

Load Line 12 LL12mw-243 Unconsolidated Benzene 2016 result ND with DL<SL No tested for VOCs since 2011.
Results for all 7 historical data ND with DL>SL in 2 of 7 samples

Load Line 12 LL12mw-243 Unconsolidated Benzo(a)pyrene 2016 result ND with DL<SL No
Results for all 7 historical data ND with DL>SL

Load Line 12 LL12mw-243 Unconsolidated Benzo(b)fluoranthene 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL>SL 2016 result fits within historical range of 

Load Line 12 LL12mw-243 Unconsolidated Cyanide / Total Cyanide 2016 estimated detection >SL No cyanide detections at LL12. 
Results for all 7 historical data ND with DL>SL

Load Line 12 LL12mw-243 Unconsolidated Dibenz(a,h)anthracene 2016 result ND with DL>SL No
No historical data

Load Line 12 LL12mw-243 Unconsolidated Hydrazine 2016 result ND with DL>SL No
Results for all 7 historical data ND with DL>SL

Load Line 12 LL12mw-243 Unconsolidated Indeno(1,2,3-cd)pyrene 2016 result ND with DL>SL No
Results for all 7 historical data ND with DL>SL

Load Line 12 LL12mw-243 Unconsolidated Naphthalene 2016 result ND with DL<SL No
Results for 6 of 7 historical data ND with DL<SL;  1 historical estimated detection <SL in 
2008 Constituent not detected in any LL12 well 

Load Line 12 LL12mw-243 Unconsolidated Nitrobenzene (Explosives) 2016 result ND with DL<SL¹ No tested for explosives since 2008.
Results for all 7 historical data ND with DL>SL

Load Line 12 LL12mw-243 Unconsolidated Nitrobenzene (SVOCs) 2016 result ND with DL>SL No
Results for 6 of 7 historical data ND with DL<SL;  1 historical estimated detection <SL in 
2010 Constituent not detected in any LL12 well 

Load Line 12 LL12mw-243 Unconsolidated Nitroglycerin 2016 result ND with DL<SL No tested for explosives since 2010.
All PCBs non-detect for 2016 confirmation sampling at LL12¹. 2016 result detection limits 

Load Line 12 LL12mw-243 Unconsolidated PCB-1248 at 0.18 µg/L compared to QAPP value of 0.1 µg/L. No
All PCBs non-detect for 2016 confirmation sampling at LL12¹. 2016 result detection limit at 

Load Line 12 LL12mw-243 Unconsolidated PCB-1254 0.15 µg/L compared to QAPP value of 0.1 µg/L. No
Results for 6 of 7 historical data ND with DL<SL;  1 historical detection >SL in 2004 RDX not detected in any LL12 well sampled 

Load Line 12 LL12mw-243 Unconsolidated RDX 2016 result ND with DL<SL No for explosives since 2010.
Results for all 7 historical data ND (no SL for constituent)

Load Line 12 LL12mw-244 Unconsolidated 1,2-Dichloroethene 2016 result ND (no SL for constituent) No
Results for all 7 historical data ND with DL<SL

Load Line 12 LL12mw-244 Unconsolidated 2,4,6-Trinitrotoluene No 2016 sample data No
2,4-Dinitrotoluene Results for all 7 historical data ND with DL<SL in 6 of 7 samples

Load Line 12 LL12mw-244 Unconsolidated (Explosives) No 2016 sample data No
Results for all 7 historical data ND with DL>SL

Load Line 12 LL12mw-244 Unconsolidated 2,4-Dinitrotoluene (SVOCs) No 2016 sample data No
2,6-Dinitrotoluene Results for all 7 historical data ND with DL<SL in 6 of 7 samples

Load Line 12 LL12mw-244 Unconsolidated (Explosives) No 2016 sample data No
Results for all 7 historical data ND with DL>SL

Load Line 12 LL12mw-244 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
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Load Line 12 LL12mw-244 Unconsolidated 2-Nitrotoluene
Results for all 7 historical data ND with DL>SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated 3-Nitrotoluene
Results for all 7 historical data ND with DL>SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated Benz(a)anthracene
Results for all 7 historical data ND with DL>SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated Benzene

Results for 5 of 7 historical data ND with DL<SL;  2 historical estimated detections <SL in 
2008 and 2011
2016 result ND with DL<SL No

Load Line 12 LL12mw-244 Unconsolidated Benzo(a)pyrene
Results for all 7 historical data ND with DL>SL in 1 of 7 samples (all others DL=SL)
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated Benzo(b)fluoranthene
Results for all 7 historical data ND with DL>SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated Cyanide / Total Cyanide
Results for all 5 historical data ND with DL>SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated Dibenz(a,h)anthracene
Results for all 7 historical data ND with DL>SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated Hydrazine
No historical data
2016 result ND with DL>SL No

Load Line 12 LL12mw-244 Unconsolidated Indeno(1,2,3-cd)pyrene
Results for all 7 historical data ND with DL>SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated Naphthalene
Results for all 7 historical data ND with DL>SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated Nitrobenzene (Explosives)
Results for all 7 historical data ND with DL<SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated Nitrobenzene (SVOCs)
Results for all 7 historical data ND with DL>SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated Nitroglycerin
Results for all 7 historical data ND with DL<SL
No 2016 sample data No

Load Line 12 LL12mw-244 Unconsolidated PCB-1248 All PCBs non-detect for 2016 confirmation sampling at LL12. No
Load Line 12 LL12mw-244 Unconsolidated PCB-1254 All PCBs non-detect for 2016 confirmation sampling at LL12. No

Load Line 12 LL12mw-244 Unconsolidated RDX
Results for all 7 historical data ND with DL<SL
No 2016 sample data No

Load Line 1 LL1mw-063 Unconsolidated 1,3-Dinitrobenzene Less than 4 detections; no 2016 data; most recent detection < SL Yes
Sample Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 1 LL1mw-063 Unconsolidated 2,4,6-Trinitrotoluene Less than 4 detections; no 2016 data; most recent detection > SL Yes
Sample Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 1 LL1mw-063 Unconsolidated
2,4-Dinitrotoluene 
(Explosives)

No 2016 data; trend analysis conducted on historical data
No Mann-Kendall Trend
Positive OLS Regression Line
Positive Theil-Sen Trend Line
1 of 6 sample results ND - no 2016 data Yes

Sample Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 1 LL1mw-063 Unconsolidated 2,4-Dinitrotoluene (SVOCs) Results from last 5 sampling events ND - no 2016 data No

Load Line 1 LL1mw-063 Unconsolidated
2,6-Dinitrotoluene 
(Explosives)

No 2016 data; trend analysis conducted on historical data
No Mann-Kendall Trend
Positive OLS Regression Line
Positive Theil-Sen Trend Line
1 of 6 sample results ND - no 2016 data Yes

Sample Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 1 LL1mw-063 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results from last 5 sampling events ND - no 2016 data No

Load Line 1 LL1mw-063 Unconsolidated 2-Amino-4,6-Dinitrotoluene

No 2016 data; trend analysis conducted on historical data
No Mann-Kendall Trend
Positive OLS Regression Line
Positive Theil-Sen Trend Line
0 of 5 sample results ND - no 2016 data Yes

Sample Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 1 LL1mw-063 Unconsolidated 3-Nitrotoluene Results from last 6 sampling events ND - no 2016 data No

Load Line 1 LL1mw-063 Unconsolidated 4-Amino-2,6-Dinitrotoluene Previous trend analysis indicated no M-K trend, increasing OLS Regression and TS Trend; Yes
Sample Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 1 LL1mw-063 Unconsolidated Nitroglycerin Results from last 5 sampling events ND - no 2016 data No

Load Line 1 LL1mw-063 Unconsolidated RDX

No 2016 data; trend analysis conducted on historical data
No Mann-Kendall Trend
Negative OLS Regression Line
Positive Theil-Sen Trend Line
1 of 6 sample results ND Yes

Sample Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 1 LL1mw-063 Unconsolidated Total Cyanide Results from 1 of 5 sampling events ND with DL>SL; no 2016 data Yes
Sample Spring 2017 to confirm current 
conditions (dry in Fall 2016)
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Load Line 2 LL2mw-060 Sharon Sandstone
2,4-Dinitrotoluene 
(Explosives) Less than 4 detections; 11 events since last detection; 2016 result ND with DL>SL No

Load Line 2 LL2mw-060 Sharon Sandstone 2,4-Dinitrotoluene (SVOCs) Results from last 8 sampling events ND - no 2016 data No

Load Line 2 LL2mw-060 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives) Results from last 14 sampling events (including 2 from 2016) ND No

Load Line 2 LL2mw-060 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Results from last 8 sampling events ND - no 2016 data No

Load Line 2 LL2mw-060 Sharon Sandstone Benzene 1 detection (below current SL) in 10 samples; 3 events since last detection; 2016 result ND No
Load Line 2 LL2mw-060 Sharon Sandstone Pentachlorophenol Results from last 9 sampling events ND - no 2016 data No
Load Line 2 LL2mw-060 Sharon Sandstone RDX Results from last 14 sampling events (including 2 from 2016) ND No
Load Line 2 LL2mw-060 Sharon Sandstone Total Cyanide Less than 4 detections; no trend analysis completed; NDs with DL>SL No

Load Line 2 LL2mw-264 Sharon Sandstone
2,4-Dinitrotoluene 
(Explosives) Results from last 6 sampling events (including one in 2016) ND No

Load Line 2 LL2mw-264 Sharon Sandstone 2,4-Dinitrotoluene (SVOCs) Results from last 5 sampling events ND - no 2016 data No

Load Line 2 LL2mw-264 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives) Results from last 6 sampling events (including one in 2016) ND No

Load Line 2 LL2mw-264 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Results from last 5 sampling events ND - no 2016 data No
Load Line 2 LL2mw-264 Sharon Sandstone Benzene 4 of 5 results ND; single detection < SL No
Load Line 2 LL2mw-264 Sharon Sandstone PCB-1242 All PCBs non-detect in 2016 confirmation sampling at LL2 No
Load Line 2 LL2mw-264 Sharon Sandstone Pentachlorophenol Results from last 5 events ND; no 2016 data No
Load Line 2 LL2mw-264 Sharon Sandstone RDX Results from last 6 sampling events (including one in 2016) ND No

Load Line 2 LL2mw-264 Sharon Sandstone Total Cyanide
5 of 6 results ND with DL>SL; trend analysis not conducted; 2016 detection > SL is likely 
an artifact of lower DLs Yes Sample during both 2017 SA events

Load Line 2 LL2mw-268 Sharon Sandstone
2,4-Dinitrotoluene 
(Explosives) Results from last 6 sampling events (including one in 2016) ND No

Load Line 2 LL2mw-268 Sharon Sandstone 2,4-Dinitrotoluene (SVOCs) Results from last 5 sampling events ND - no 2016 data No

Load Line 2 LL2mw-268 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives) Results from last 6 sampling events (including one in 2016) ND No

Load Line 2 LL2mw-268 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Results from last 5 sampling events ND - no 2016 data No
Load Line 2 LL2mw-268 Sharon Sandstone Benzene 5 of 6 results ND; 1 detection < SL; 2016 result ND No
Load Line 2 LL2mw-268 Sharon Sandstone PCB-1242 All PCBs non-detect in 2016 confirmation sampling at LL2 No
Load Line 2 LL2mw-268 Sharon Sandstone Pentachlorophenol Results from last 5 sampling events ND - no 2016 data No
Load Line 2 LL2mw-268 Sharon Sandstone RDX Results from last 6  sampling events (including one in 2016) ND No
Load Line 2 LL2mw-268 Sharon Sandstone Total Cyanide Results from last 5 sampling events ND with DL>SL; no 2016 data No

Load Line 2 LL2mw-270 Sharon Sandstone
2,4-Dinitrotoluene 
(Explosives) Results from last 7 sampling events (including 1 in 2016) ND No

Load Line 2 LL2mw-270 Sharon Sandstone 2,4-Dinitrotoluene (SVOCs) Results from last 6 sampling events ND - no 2016 data No

Load Line 2 LL2mw-270 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives) Results from last 7 sampling events (including 1 in 2016) ND No

Load Line 2 LL2mw-270 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Results from last 6 sampling events ND - no 2016 data No
Load Line 2 LL2mw-270 Sharon Sandstone Benzene 5 of 6 results ND; 1 detection < current SL; 2016 result ND No
Load Line 2 LL2mw-270 Sharon Sandstone PCB-1242 All PCBs non-detect in 2016 confirmation sampling at LL2 No
Load Line 2 LL2mw-270 Sharon Sandstone Pentachlorophenol Less than 4 detections; 3 events since last detection; no 2016 data Yes Sample Spring 2017
Load Line 2 LL2mw-270 Sharon Sandstone RDX Results from last 7 sampling events (including 1 in 2016) ND No
Load Line 2 LL2mw-270 Sharon Sandstone Total Cyanide 6 of 7 results ND with DL>SL; trend analysis not conducted; 2016 exceedance Yes Sample during both 2017 SA events

Load Line 3 LL3mw-236 Sharon Sandstone 1,3,5-Trinitrobenzene
Less than 4 detections; 0 events since last detection; previous detection was not an 
exceedance; no 2016 data Yes

Sample in Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 3 LL3mw-236 Sharon Sandstone 1,3-Dinitrobenzene
Previous trend analysis indicated no M-K trend and decreasing OLS Regression and T-S 
Trend; no 2016 data Yes

Sample in Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 3 LL3mw-236 Sharon Sandstone 2,4,6-Trinitrotoluene

No 2016 data; trend analysis conducted on historical data. Based on RI table, explosives 
should have been analyzed in 2016
No Mann-Kendall Trend
Negative OLS Regression Line
Negative Theil-Sen Trend Line
2 of 7 sample results ND Yes

Sample in Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 3 LL3mw-236 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives)

Results from last 7 sampling events ND - no 2016 data. Based on RI table, explosives 
should have been analyzed in 2016 Yes

Sample in Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 3 LL3mw-236 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Results from last 7 sampling events ND - no 2016 data. No

Load Line 3 LL3mw-236 Sharon Sandstone 2-Amino-4,6-Dinitrotoluene
Less than 4 detections - 2016 should have been first event since the last detection; 
however there are no 2016 results Yes

Sample in Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 3 LL3mw-236 Sharon Sandstone 3-Nitrotoluene Results from last 7 sampling events ND - no 2016 data. Yes
Sample in Spring 2017 to confirm current 
conditions (dry in Fall 2016)
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Load Line 3 LL3mw-236 Sharon Sandstone 4-Amino-2,6-Dinitrotoluene

No 2016 data; trend analysis conducted on historical data. 
No Mann-Kendall Trend
Negative OLS Regression Line
Negative Theil-Sen Trend Line
2 of 7 sample results ND Yes

Sample in Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 3 LL3mw-236 Sharon Sandstone Bis(2-ethylhexyl)phthalate All 3 detections were below SL.  0 events since last detection. No
DEHP evaluated through 2016 sampling at 
LL3mw-241, -244, and -246

Load Line 3 LL3mw-236 Sharon Sandstone Cyanide Results from last 5 sampling events ND with DL>SL; no 2016 data. Yes
Sample in Spring 2017 to confirm current 
conditions (dry in Fall 2016)

Load Line 3 LL3mw-236 Sharon Sandstone Nitrobenzene (Explosives) Results from last 7 sampling events ND - no 2016 data. No
Load Line 3 LL3mw-236 Sharon Sandstone Nitrobenzene (SVOCs) Results from last 7 sampling events ND - no 2016 data. No
Load Line 3 LL3mw-236 Sharon Sandstone Pentachlorophenol Results from last 6 sampling events ND - no 2016 data. No
Load Line 3 LL3mw-236 Sharon Sandstone RDX Results from last 7 sampling events ND - no 2016 data. No

Load Line 3 LL3mw-237 Sharon Sandstone 1,3,5-Trinitrobenzene
Previous trend analysis indicated no M-K trend, stable OLS Regression, and Decreasing 
TS Trend; 2016 result ND No

Load Line 3 LL3mw-237 Sharon Sandstone 1,3-Dinitrobenzene Results from last 7 sampling events (including 1 in 2016) ND No

Load Line 3 LL3mw-237 Sharon Sandstone 2,4,6-Trinitrotoluene

Previous trend analysis indicated no M-K trend and increasing OLS Regression and T-S 
trend; 2016 results ND with DL>SL
No Mann-Kendall Trend
Positive OLS Regression Line 
Positive Theil-Sen Trend Line
3 of 7 sample results ND Yes

Sample in Spring 2017 to confirm current 
conditions 

Load Line 3 LL3mw-237 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives)

Less than 4 detections; 3 events (including one in 2016) since last detection; 2016 result 
ND with DL>SL Yes

Load Line 3 LL3mw-237 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Results from last 6 sampling events ND with DL>SL; no 2016 data. No

Load Line 3 LL3mw-237 Sharon Sandstone 2-Amino-4,6-Dinitrotoluene

Previous trend analysis indicated no M-K trend and increasing OLS Regression and T-S 
trend; 2016 exceedance
No Mann-Kendall Trend
Negative OLS Regression Line
Negative Theil-Sen Trend Line 
1 of 7 sample results ND No

Load Line 3 LL3mw-237 Sharon Sandstone 3-Nitrotoluene Results from last 7 sampling events (including one in 2016) ND with DL>SL No

Load Line 3 LL3mw-237 Sharon Sandstone 4-Amino-2,6-Dinitrotoluene

No Mann-Kendall Trend
Negative OLS Regression Line
Negative Theil-Sen Trend Line
1 of 7 sample results (including one in 2016) ND No

Load Line 3 LL3mw-237 Sharon Sandstone Bis(2-ethylhexyl)phthalate

No Mann-Kendall Trend
Negative OLS Regression Line
Negative Theil-Sen Trend Line
2 of 6 sample results ND No

DEHP evaluated through 2016 sampling at 
LL3mw-241, -244, and -246

Load Line 3 LL3mw-237 Sharon Sandstone Cyanide Results from last 7 sampling events (including one in 2016) ND with DL>SL No
Load Line 3 LL3mw-237 Sharon Sandstone Nitrobenzene (Explosives) Results from last 7 sampling events (including one in 2016) ND No
Load Line 3 LL3mw-237 Sharon Sandstone Nitrobenzene (SVOCs) Results from last 6 sampling events ND with DL>SL - no 2016 data No
Load Line 3 LL3mw-237 Sharon Sandstone Pentachlorophenol Results from last 6 sampling events ND with DL>SL - no 2016 data No

Load Line 3 LL3mw-237 Sharon Sandstone RDX

No Mann-Kendall Trend
Negative OLS Regression Line
Negative Theil-Sen Trend Line
2 of 7 sample results (including one in 2016) ND No

Load Line 3 LL3mw-238 Sharon Sandstone 1,3,5-Trinitrobenzene
Previous trend analysis indicated all 3 trends decreasing; 2016 results similar but lower 
than previous No

Load Line 3 LL3mw-238 Sharon Sandstone 1,3-Dinitrobenzene
Previous trend analysis indicated no M-K trend, decreasing/stable OLS Regression, and 
stable T-S trend; 2016 results ND with DL>SL¹ No

Although detection limit for 2016 sample was 
above QAPP specified levels, all other 2016 
samples for this constituent were ND at QAPP 
specified detection limits.

Load Line 3 LL3mw-238 Sharon Sandstone 2,4,6-Trinitrotoluene Previous trend analysis indicated all 3 trends decreasing; 2016 results lower than previous¹ No

Load Line 3 LL3mw-238 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives) Previous trend analysis indicated all 3 trends decreasing; 2016 results ND with DL>SL¹ No

Although detection limit for 2016 sample was 
above QAPP specified levels, all other 2016 
samples for this constituent were ND at QAPP 
specified detection limits.

Load Line 3 LL3mw-238 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Previous trend analysis indicated all 3 trends decreasing; no 2016 data No

Load Line 3 LL3mw-238 Sharon Sandstone 2-Amino-4,6-Dinitrotoluene
Previous trend analysis indicated no M-K trend and decreasing OLS Regression and T-S 
Trend; 2016 exceedance - slightly lower than previous result No
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Load Line 3 LL3mw-238 Sharon Sandstone 3-Nitrotoluene
Previous trend analysis indicated decreasing M-K and OLS Regression; stable T-S trend; 
2016 data ND with DL>SL and greater than previous DL¹ No

Although detection limit for 2016 sample was 
above QAPP specified levels, all other 2016 
samples for this constituent were ND at QAPP 
specified detection limits.

Load Line 3 LL3mw-238 Sharon Sandstone 4-Amino-2,6-Dinitrotoluene
Previous trend analysis indicated no M-K trend and decreasing OLS Regression and T-S 
Trend; 2016 exceedance - slightly lower than previous result No

Load Line 3 LL3mw-238 Sharon Sandstone Bis(2-ethylhexyl)phthalate

No Mann-Kendall Trend
Positive OLS Regression Line
Positive Theil-Sen Trend Line
15 of 22 sample results (including two in 2016) ND No

All historical detections above current SLs B-
flagged indicating method blank 
contamination. 

Load Line 3 LL3mw-238 Sharon Sandstone Cyanide Less than 4 detections; 2016 exceedance No
2016 result within range of historically 
detected concentrations at LL3.

Load Line 3 LL3mw-238 Sharon Sandstone Nitrobenzene (Explosives)
Previous trend analysis indicated no M-K trend and decreasing OLS Regression and T-S 
Trend; 2016 ND with DL>SL¹ No

Although detection limit for 2016 sample was 
above QAPP specified levels, all other 2016 
samples for this constituent were ND at QAPP 
specified detection limits.

Load Line 3 LL3mw-238 Sharon Sandstone Nitrobenzene (SVOCs)
Previous trend analysis indicated no M-K trend and decreasing OLS Regression and T-S 
Trend; no 2016 data. No

Load Line 3 LL3mw-238 Sharon Sandstone Pentachlorophenol Results from last 14 events ND with DL>SL; no 2016 data No

Load Line 3 LL3mw-238 Sharon Sandstone RDX
Previous trend analysis indicated no M-K trend and stable OLS Regression and T-S Trend; 
2016 exceedance; values lower than previous event No

Load Line 3 LL3mw-239 Sharon Sandstone 1,3,5-Trinitrobenzene

No Mann-Kendall Trend
Positive OLS Regression Line
Flat Theil-Sen Trend Line
3 of 7 sample results (including one in 2016) ND No

Load Line 3 LL3mw-239 Sharon Sandstone 1,3-Dinitrobenzene Results from last 7 sampling events (including one in 2016) ND; 4 NDs with DL>SL No

Load Line 3 LL3mw-239 Sharon Sandstone 2,4,6-Trinitrotoluene

No Mann-Kendall Trend
Negative OLS Regression Line
Negative Theil-Sen Trend Line
3 of 7 sample results (including one in 2016) ND No

Load Line 3 LL3mw-239 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives) Results from last 7 sampling events (including one in 2016) ND; 2016 ND with DL>SL No

Load Line 3 LL3mw-239 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Results from last 6 sampling events ND with DL>SL; no 2016 data. No

Load Line 3 LL3mw-239 Sharon Sandstone 2-Amino-4,6-Dinitrotoluene

No Mann-Kendall Trend
Negative OLS Regression Line
Negative Theil-Sen Trend Line
3 of 7 sample results (including one in 2016) ND No

Load Line 3 LL3mw-239 Sharon Sandstone 3-Nitrotoluene Results from last 7 sampling events (including one in 2016) ND with DL>SL No

Load Line 3 LL3mw-239 Sharon Sandstone 4-Amino-2,6-Dinitrotoluene

No Mann-Kendall Trend
Positive OLS Regression Line
Negative Theil-Sen Trend Line
3 of 7 sample results (including one in 2016) ND No

Load Line 3 LL3mw-239 Sharon Sandstone Bis(2-ethylhexyl)phthalate Less than 4 detections; 3 events since last detection with ND>SL No
DEHP evaluated through 2017 sampling at 
LL3mw-241, -244, and -246

Load Line 3 LL3mw-239 Sharon Sandstone Cyanide Results from last 5 sampling events ND with DL>SL No
Load Line 3 LL3mw-239 Sharon Sandstone Nitrobenzene (Explosives) Results from last 7 sampling events (including one in 2016) ND No
Load Line 3 LL3mw-239 Sharon Sandstone Nitrobenzene (SVOCs) Results from last 6 sampling events ND with DL>SL No
Load Line 3 LL3mw-239 Sharon Sandstone Pentachlorophenol Results from last 6 sampling events ND with DL>SL No

Load Line 3 LL3mw-239 Sharon Sandstone RDX

No Mann-Kendal Trend
Positive OLS Regression Line
Positive Theil-Sen Trend Line
1 of 7 sample results (including one in 2016) ND No

Detected concentrations exhibit minor 
fluctuation, trend analysis skewed by historical 
DL  for non-detect result

Load Line 3 LL3mw-241 Sharon Sandstone 1,3,5-Trinitrobenzene
Previous trend analysis indicated no M-K trend, increasing/stable OLS Regression; 
decreasing/stable T-S No

Load Line 3 LL3mw-241 Sharon Sandstone 1,3-Dinitrobenzene
Previous trend analysis indicated no M-K trend, decreasing OLS Regression, and stable T-
S trend; 2016 results ND with DL>SL and greater than previous DLs No

Load Line 3 LL3mw-241 Sharon Sandstone 2,4,6-Trinitrotoluene
Previous trend analysis indicated no M-K trend, stable OLS Regression, and decreasing T-
S trend; 2016 exceedance with value below previous detection No

Load Line 3 LL3mw-241 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives) Previous trend analysis indicated all 3 trends decreasing; 2016 result ND with DL>SL No

Load Line 3 LL3mw-241 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Previous trend analysis indicated all 3 trends decreasing; no 2016 data No

Load Line 3 LL3mw-241 Sharon Sandstone 2-Amino-4,6-Dinitrotoluene
Previous trend analysis indicated all 3 trends decreasing; first 2016 event exceedance 
(similar to previous result) and second 2016 event ND with DL>SL No

Load Line 3 LL3mw-241 Sharon Sandstone 3-Nitrotoluene Results from last 13 sampling events (including two from 2016) ND with DL>SLs No

Load Line 3 LL3mw-241 Sharon Sandstone 4-Amino-2,6-Dinitrotoluene
Previous trend analysis indicated all 3 trends decreasing; first 2016 event exceedance 
(similar to previous result) and second 2016 event ND with DL>SL No
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Load Line 3 LL3mw-241 Sharon Sandstone Bis(2-ethylhexyl)phthalate All historical detections < current screening levels. No
Load Line 3 LL3mw-241 Sharon Sandstone Cyanide No detections in 6 samples, including one in 2016 No
Load Line 3 LL3mw-241 Sharon Sandstone Nitrobenzene (Explosives) Results from last 16 events (including 2 in 2016) ND No
Load Line 3 LL3mw-241 Sharon Sandstone Nitrobenzene (SVOCs) Results from last 7 sampling events ND - no 2016 data No
Load Line 3 LL3mw-241 Sharon Sandstone Pentachlorophenol Results from last 5 sampling events ND with DL>SL No

Load Line 3 LL3mw-241 Sharon Sandstone RDX
Previous trend analysis indicated all 3 trends decreasing; 2016 exceedances (similar to 
previous result) No

Load Line 3 LL3mw-243 Sharon Sandstone 1,3,5-Trinitrobenzene Less than 4 detections, all < SLs; 3 events, including one in 2016, since last detection No
Load Line 3 LL3mw-243 Sharon Sandstone 1,3-Dinitrobenzene Results from last 7 sampling events (including one in 2016) ND No
Load Line 3 LL3mw-243 Sharon Sandstone 2,4,6-Trinitrotoluene Results from last 7 sampling events (including one in 2016) ND No

Load Line 3 LL3mw-243 Sharon Sandstone
2,6-Dinitrotoluene 
(Explosives)

2 J-flagged historical detections below current DLs; 1 event (2016) since last detection; 
2016 ND with DL>SL No

Load Line 3 LL3mw-243 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) Results from last 6 sampling events ND; no 2016 data No
Load Line 3 LL3mw-243 Sharon Sandstone 2-Amino-4,6-Dinitrotoluene Results from last 7 sampling events (including one in 2016) ND No
Load Line 3 LL3mw-243 Sharon Sandstone 3-Nitrotoluene Results from last 7 sampling events (including one in 2016) ND No
Load Line 3 LL3mw-243 Sharon Sandstone 4-Amino-2,6-Dinitrotoluene Results from last 7 sampling events (including one in 2016) ND No

Load Line 3 LL3mw-243 Sharon Sandstone Bis(2-ethylhexyl)phthalate All historical detections JB-flagged to indicate method blank contamination. No
DEHP evaluated through 2017 sampling at 
LL3mw-241, -244, and -246

Load Line 3 LL3mw-243 Sharon Sandstone Cyanide
Previous trend analysis indicated insufficient data for trend analysis; 2 of 7 detections; one 
event (2016) since last detection; 2016 result ND with DL>SL No

Load Line 3 LL3mw-243 Sharon Sandstone Nitrobenzene (Explosives)
Previous trend analysis indicated no M-K trend; decreasing OLS Regression and T-S 
trend; 2016 ND with DL greater than previous ND DLs No

Load Line 3 LL3mw-243 Sharon Sandstone Nitrobenzene (SVOCs)
Previous trend analysis indicated no M-K trend; decreasing OLS Regression and T-S 
trend; no 2016 data No

Load Line 3 LL3mw-243 Sharon Sandstone Pentachlorophenol Results from last 7 sampling events ND; no 2016 data No
Load Line 3 LL3mw-243 Sharon Sandstone RDX Results from last 7 sampling events (including one in 2016) ND No

Load Line 4 LL4mw-193 Unconsolidated
2,6-Dinitrotoluene 
(Explosives) Less than 4 detections; one event (2016) since last detection; 2016 ND with DL>SL Yes

Sample Spring 2017 to confirm current 
conditions

Load Line 4 LL4mw-193 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results from last 6 sampling events ND; no 2016 data No
Load Line 4 LL4mw-193 Unconsolidated Benzene Less than 4 detections; 2 events, including one in 2016, since last detection No

Load Line 4 LL4mw-193 Unconsolidated Cyanide 6 of 7 results ND; trend analysis not conducted; 2016 exceedance Yes
Sample during Spring and Fall 2017 SA 
Events

Load Line 4 LL4mw-193 Unconsolidated Naphthalene Results from last 7 events ND; 2016 DL is lowest DL No

Load Line 4 LL4mw-194 Unconsolidated
2,6-Dinitrotoluene 
(Explosives)

Less than 4 detections; 3 events, including 2 in 2016, since last detection; 2016 NDs with 
DL>SL Yes

Sample Spring 2017 to confirm current 
conditions

Load Line 4 LL4mw-194 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results from last 5 sampling events ND with DL>SL No
Load Line 4 LL4mw-194 Unconsolidated Benzene 1 detection out of 6 events; one event (2016) since last detection No

Load Line 4 LL4mw-194 Unconsolidated Cyanide
1 detection out of 6 events; detection reported in 2016 sample but 2016 duplicate ND with 
DL>SL No

2016 result within range of historically 
detected concentrations at LL4.

Load Line 4 LL4mw-194 Unconsolidated Naphthalene Results from last 6 sampling events, including one in 2016, ND No

Load Line 4 LL4mw-197 Unconsolidated
2,6-Dinitrotoluene 
(Explosives) Results from last 7 sampling events ND; 2016 result ND with DL>SL No

Load Line 4 LL4mw-197 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results from last 6 sampling events ND; no 2016 data No
Load Line 4 LL4mw-197 Unconsolidated Benzene Results from last 6 sampling events ND; no 2016 data No
Load Line 4 LL4mw-197 Unconsolidated Cyanide Less than 4 detections; 0 events since last detection; 2016 exceedance No
Load Line 4 LL4mw-197 Unconsolidated Naphthalene Results from last 6 sampling events ND; no 2016 data No

Load Line 4 LL4mw-199 Unconsolidated
2,6-Dinitrotoluene 
(Explosives) Results from last 17 sampling events (including one in 2016) ND No

Load Line 4 LL4mw-199 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results from last 14 sampling events ND; no 2016 data No
Load Line 4 LL4mw-199 Unconsolidated Benzene Results from last 17 sampling events (including one in 2016) ND No
Load Line 4 LL4mw-199 Unconsolidated Cyanide Less than 4 detections; 8 sampling events (including one in 2016) since last detection No
Load Line 4 LL4mw-199 Unconsolidated Naphthalene Results from last 14 sampling events (including one in 2016) ND No

Load Line 4 LL4mw-200 Unconsolidated
2,6-Dinitrotoluene 
(Explosives) Results from last 7 sampling events (including one in 2016) ND No

Load Line 4 LL4mw-200 Unconsolidated 2,6-Dinitrotoluene (SVOCs) Results from last 6 sampling events ND; no 2016 data No

Load Line 4 LL4mw-200 Unconsolidated Benzene
1 detection < current SL in 7 sampling events; 2 events (including one in 2016) since last 
detection No

Load Line 4 LL4mw-200 Unconsolidated Cyanide 1 detection in 7 sampling events; 2016 exceedance Yes
Sample Spring 2017 to confirm current 
downgradient conditions

Load Line 4 LL4mw-200 Unconsolidated Naphthalene Results from last 7 sampling events (including one in 2016) ND No

Load Line 4 LL4mw-201 Unconsolidated
2,6-Dinitrotoluene 
(Explosives) Results from last 5 sampling events (including one in 2016) ND; 2016 ND with DL>SL No

Load Line 4 LL4mw-201 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No SVOC results for 2,6-Dinitrotoluene No
Load Line 4 LL4mw-201 Unconsolidated Benzene Results from last 5 sampling events (including one in 2016) ND No
Load Line 4 LL4mw-201 Unconsolidated Cyanide 0 detections in 5 sampling events No
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Sampling
1 detection at this well out of 5 samples ; 2 events, including one in 2016, since last 
detection; only one detection in sample history for all wells at LL4 sampled for this 

Load Line 4 LL4mw-201 Unconsolidated Naphthalene constituent No
Results for all 5 historical data ND with DL<SL 

Load Line 5 LL5mw-001 Homewood 2,4,6-Trinitrotoluene No 2016 sample data No
2,6-Dinitrotoluene Results for all 5 historical data ND with DL<SL in 4 of 5 samples 

Load Line 5 LL5mw-001 Homewood (Explosives) No 2016 sample data No
Results for all 5 historical data ND with DL>SL 

Load Line 5 LL5mw-001 Homewood 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL<SL No
Results for all 5 historical data ND with DL<SL Sample in Spring 2017 to delineate carbon 

Load Line 5 LL5mw-001 Homewood Carbon tetrachloride 2016 result ND with DL<SL Yes tetrachloride at LL10
Load Line 5 LL5mw-001 Homewood PCB-1248 All PCBs non-detect for 2016 confirmation sampling at LL5. No

Results for all 4 historical data ND with DL>SL 
Load Line 5 LL5mw-001 Homewood Total Cyanide No 2016 sample data No
Load Line 5 LL5mw-002 Homewood 1,1-Dichloroethane 2016 confirmation sampling results were ND No
Load Line 5 LL5mw-002 Homewood 1,1-Dichloroethene 2016 confirmation sampling results were ND No

Results for all 5 historical data ND with DL<SL 
Load Line 5 LL5mw-002 Homewood 2,4,6-Trinitrotoluene No 2016 sample data No

2,6-Dinitrotoluene Results for all 5 historical data ND with DL<SL in 4 of 5 samples 
Load Line 5 LL5mw-002 Homewood (Explosives) No 2016 sample data No

Results for all 5 historical data ND with DL>SL 
Load Line 5 LL5mw-002 Homewood 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

Results for all 5 historical data ND with DL<SL 
Load Line 5 LL5mw-002 Homewood Carbon tetrachloride 2016 result ND with DL<SL No
Load Line 5 LL5mw-002 Homewood PCB-1248 All PCBs non-detect for 2016 confirmation sampling at LL5. No

Results for 3 of 4 historical data ND with DL>SL; 1 historical detection >SL in 2008 2016 results within range of historical 
Load Line 5 LL5mw-002 Homewood Total Cyanide 2016 result estimated >SL No detections at LL5
Load Line 5 LL5mw-006 Homewood 1,1-Dichloroethane 2016 confirmation sampling results were ND No
Load Line 5 LL5mw-006 Homewood 1,1-Dichloroethene 2016 confirmation sampling results were ND No

Results for all 5 historical data ND with DL<SL 
Load Line 5 LL5mw-006 Homewood 2,4,6-Trinitrotoluene No 2016 sample data No

2,6-Dinitrotoluene Results for all 5 historical data ND with DL<SL in 4 of 5 samples 
Load Line 5 LL5mw-006 Homewood (Explosives) No 2016 sample data No

Results for all 5 historical data ND with DL>SL 
Load Line 5 LL5mw-006 Homewood 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

Results for all 5 historical data ND with DL<SL 
Load Line 5 LL5mw-006 Homewood Carbon tetrachloride 2016 result ND with DL<SL No
Load Line 5 LL5mw-006 Homewood PCB-1248 All PCBs non-detect for 2016 confirmation sampling at LL5. No

Results for all 4 historical data ND with DL>SL 2016 results within range of historical 
Load Line 5 LL5mw-006 Homewood Total Cyanide 2016 result estimated >SL No detections at LL5

2,6-Dinitrotoluene Results for all 6 historical data ND with DL<SL in 5 of 6 samples
Load Line 6 LL6mw-001 Unconsolidated (Explosives) No 2016 sample data No

Results for all 5 historical data ND with DL>SL 
Load Line 6 LL6mw-001 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

4-Nitrobenzenamine / 4- Results for all 6 historical data ND with DL<SL 
Load Line 6 LL6mw-001 Unconsolidated Nitroaniline No 2016 sample data No

Results for 3 of 6 historical data ND with DL>SL; 1 historical detection >SL in 2003 and 2 
historical estimated detections <SL in 2008

Load Line 6 LL6mw-001 Unconsolidated bis(2-Ethylhexyl)phthalate No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)
Results for all 6 historical data ND with DL<SL 

Load Line 6 LL6mw-001 Unconsolidated Nitroglycerin No 2016 sample data No
Results for 5 of 6 historical data ND with DL>SL; 1 historical detection >SL in 2008

Load Line 6 LL6mw-001 Unconsolidated Total Cyanide No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)
2,6-Dinitrotoluene Results for all 5 historical data ND with DL<SL in 4 of 5 samples

Load Line 6 LL6mw-002 Unconsolidated (Explosives) No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)
Results for all 6 historical data ND with DL>SL

Load Line 6 LL6mw-002 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
4-Nitrobenzenamine / 4- Results for all 5 historical data ND with DL<SL 

Load Line 6 LL6mw-002 Unconsolidated Nitroaniline No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)
Load Line 6 LL6mw-002 Unconsolidated bis(2-Ethylhexyl)phthalate Trend analysis will be conducted after Spring 2017 sampling Yes Sample in Spring 2017  (dry in Fall 2016)

Results for all 5 historical data ND with DL<SL 
Load Line 6 LL6mw-002 Unconsolidated Nitroglycerin No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)

Results for all 5 historical data ND with DL>SL 
Load Line 6 LL6mw-002 Unconsolidated Total Cyanide No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)
Load Line 6 LL6mw-003 Homewood 1,1-Dichloroethane 2016 confirmation sampling results were ND No
Load Line 6 LL6mw-003 Homewood 1,1-Dichloroethene 2016 confirmation sampling results were ND No
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Sampling
2,6-Dinitrotoluene Results for all 5 historical data ND with DL<SL in 4 of 5 samples

Load Line 6 LL6mw-003 Homewood (Explosives) 2016 result ND with DL>SL No
Results for all 4 historical data ND with DL>SL

Load Line 6 LL6mw-003 Homewood 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No
4-Nitrobenzenamine / 4- Results for all 5 historical data ND with DL<SL

Load Line 6 LL6mw-003 Homewood Nitroaniline 2016 result ND with DL>SL No
Results for 3 of 5 historical data ND with DL>SL; 2 historical estimated detections <SL in 
2008

Load Line 6 LL6mw-003 Homewood bis(2-Ethylhexyl)phthalate 2016 result ND with DL>SL No
Results for 4 of 5 historical data ND with DL<SL; 1 historical estimated detection <SL in 
2008

Load Line 6 LL6mw-003 Homewood Nitroglycerin 2016 result ND with DL<SL No
Results for all 5 historical data ND with DL>SL

Load Line 6 LL6mw-003 Homewood Total Cyanide 2016 result ND with DL>SL No
Results for 4 of 5 historical data ND with DL>SL in 1 of 4 samples; 1 historical estimated 

2,6-Dinitrotoluene detections <SL in 2009
Load Line 6 LL6mw-006 Unconsolidated (Explosives) No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)

Results for all 4 historical data ND with DL>SL
Load Line 6 LL6mw-006 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

4-Nitrobenzenamine / 4- Results for all 5 historical data ND with DL<SL
Load Line 6 LL6mw-006 Unconsolidated Nitroaniline No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)

Results for 3 of 5 historical data ND with DL>SL; 1 historical detection >SL in 2003 and 1 
historical estimated detections <SL in 2009

Load Line 6 LL6mw-006 Unconsolidated bis(2-Ethylhexyl)phthalate No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)
Results for all 5 historical data ND with DL<SL

Load Line 6 LL6mw-006 Unconsolidated Nitroglycerin No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)
Results for all 5 historical data ND with DL>SL

Load Line 6 LL6mw-006 Unconsolidated Total Cyanide No 2016 sample data Yes Sample in Spring 2017  (dry in Fall 2016)
2,6-Dinitrotoluene Results for all 5 historical data ND with DL<SL in 4 of 5 samples

Load Line 6 LL6mw-007 Homewood (Explosives) 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL>SL

Load Line 6 LL6mw-007 Homewood 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No
4-Nitrobenzenamine / 4- Results for all 5 historical data ND with DL<SL

Load Line 6 LL6mw-007 Homewood Nitroaniline 2016 result ND with DL>SL No
Results for 3 of 6 historical data ND with DL>SL in 2 of 3 samples; 3 historical estimated 
detections <SL in 2009

Load Line 6 LL6mw-007 Homewood bis(2-Ethylhexyl)phthalate 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL<SL

Load Line 6 LL6mw-007 Homewood Nitroglycerin 2016 result ND with DL<SL No
Results for all 5 historical data ND with DL>SL

Load Line 6 LL6mw-007 Homewood Total Cyanide 2016 result ND with DL>SL No
2,6-Dinitrotoluene Results for all 4 historical data ND with DL<SL

Load Line 6 LL6mw-008 Unconsolidated (Explosives) 2016 result ND with DL>SL No
No historical data

Load Line 6 LL6mw-008 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No
4-Nitrobenzenamine / 4- Results for all 4 historical data ND with DL<SL

Load Line 6 LL6mw-008 Unconsolidated Nitroaniline 2016 result ND with DL>SL No
Results for 2 of 4 historical data ND with DL<SL; 2 historical estimated detections <SL in 
2012

Load Line 6 LL6mw-008 Unconsolidated bis(2-Ethylhexyl)phthalate 2016 result ND with DL>SL No
Results for all 4 historical data ND with DL<SL

Load Line 6 LL6mw-008 Unconsolidated Nitroglycerin 2016 result ND with DL<SL No
Results for all 4 historical data ND with DL<SL 2016 results within range of historical 

Load Line 6 LL6mw-008 Unconsolidated Total Cyanide 2016 result estimated >SL No detections at LL6
Results for all 6 historical data ND with DL<SL

Load Line 7 LL7mw-005 Homewood 1,1-Dichloroethane No 2016 sample data No
Results for all 6 historical data ND with DL<SL

Load Line 7 LL7mw-005 Homewood RDX 2016 result ND with DL<SL No
Results for 4 of 5 historical data ND with DL>SL; 1 historical detection >SL in 2010 2016 results within range of historical 

Load Line 7 LL7mw-005 Homewood Total Cyanide 2016 result estimated >SL No detections at LL7
Results for all 5 historical data ND with DL<SL

Load Line 7 LL7mw-006 Homewood 1,1-Dichloroethane 2016 result ND with DL<SL No
Load Line 7 LL7mw-006 Homewood RDX Trend analysis indicates increasing RDX concentrations. Yes

Results for all 5 historical data ND with DL>SL
Load Line 7 LL7mw-006 Homewood Total Cyanide 2016 result ND with DL>SL No
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Sampling
Results for all 5 historical data ND with DL<SL

Load Line 9 LL9mw-003 Homewood 2,4,6-Trinitrotoluene 2016 result ND with DL<SL No
Results for 4 of 5 historical data ND with DL<SL in 3 of 4 samples; 1 historical estimated 

2,6-Dinitrotoluene detection <SL in 2009
Load Line 9 LL9mw-003 Homewood (Explosives) 2016 result ND with DL>SL No

Results for all 4 historical data ND with DL>SL
Load Line 9 LL9mw-003 Homewood 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No

Results for all 5 historical data ND with DL<SL
Load Line 9 LL9mw-003 Homewood Carbon tetrachloride No 2016 sample data No

Results for all 5 historical data ND with DL>SL
Load Line 9 LL9mw-003 Homewood Total Cyanide No 2016 sample data No

Results for all 6 historical data ND with DL<SL
Load Line 9 LL9mw-004 Homewood 2,4,6-Trinitrotoluene 2016 result ND with DL<SL No

2,6-Dinitrotoluene Results for all 6 historical data ND with DL<SL in 5 of 6 samples
Load Line 9 LL9mw-004 Homewood (Explosives) 2016 result ND with DL>SL No

Results for all 5 historical data ND with DL>SL
Load Line 9 LL9mw-004 Homewood 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No

Results for all 6 historical data ND with DL<SL
Load Line 9 LL9mw-004 Homewood Carbon tetrachloride No 2016 sample data No

Results for all 6 historical data ND with DL>SL
Load Line 9 LL9mw-004 Homewood Total Cyanide No 2016 sample data No

Results for all 5 historical data ND with DL<SL
Load Line 9 LL9mw-005 Homewood 2,4,6-Trinitrotoluene 2016 result ND with DL<SL No

2,6-Dinitrotoluene Results for all 5 historical data ND with DL<SL in 4 of 5 samples
Load Line 9 LL9mw-005 Homewood (Explosives) 2016 result ND with DL>SL No

Results for all 4 historical data ND with DL>SL
Load Line 9 LL9mw-005 Homewood 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No

Results for all 5 historical data ND with DL<SL
Load Line 9 LL9mw-005 Homewood Carbon tetrachloride No 2016 sample data No

Results for all 5 historical data ND with DL>SL
Load Line 9 LL9mw-005 Homewood Total Cyanide No 2016 sample data No

Results for all 5 historical data ND with DL<SL
Load Line 9 LL9mw-007 Homewood 2,4,6-Trinitrotoluene 2016 result ND with DL<SL No

2,6-Dinitrotoluene Results for all 4 historical data ND with DL>SL
Load Line 9 LL9mw-007 Homewood (Explosives) 2016 result ND with DL>SL No

Results for all 6 historical data ND with DL<SL
Load Line 9 LL9mw-007 Homewood 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL<SL No

Results for all 5 historical data ND with DL<SL
Load Line 9 LL9mw-007 Homewood Carbon tetrachloride No 2016 sample data No

Results for all 5 historical data ND with DL>SL
Load Line 9 LL9mw-007 Homewood Total Cyanide No 2016 sample data No
Landfill North of 2,6-Dinitrotoluene Results for all 6 historical data ND with DL>SL in 1 of 6 samples
Winklepeck LNWmw-025 Unconsolidated (Explosives) 2016 result ND with DL>SL No
Landfill North of Results for all 6 historical data ND with DL>SL
Winklepeck LNWmw-025 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No

Decreasing Mann-Kendall Trend
Decreasing OLS Regression Slope

Landfill North of Decreasing Theil-Sen Trend Line DEHP detections since 2005 at LNW have 
Winklepeck LNWmw-025 Unconsolidated bis(2-Ethylhexyl)phthalate 0 of 7 sample results ND No been below current SL.
Landfill North of Results for 4 of 5 historical data ND with DL>SL;  1 historical detection >SL in 2008 2016 results are within range of historical 
Winklepeck LNWmw-025 Unconsolidated Total Cyanide 2016 result estimated >SL No detections at LNW. 

Results for 3 of 5 historical data ND with DL>SL for 2 of 3 samples;  2 estimated historical 
Landfill North of 2,6-Dinitrotoluene detections <SL in 2008 Sample Spring 2017 to confirm current 
Winklepeck LNWmw-026 Unconsolidated (Explosives) 2016 result ND with DL>SL Yes conditions. 
Landfill North of Results for all 5 historical data ND with DL>SL
Winklepeck LNWmw-026 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 result ND with DL>SL No

Results for 3 of 5 historical data ND with DL<SL for 2 of 3 samples;  2 estimated historical 
Landfill North of detections <SL in 2008 and 2009 DEHP detections since 2005 at LNW have 
Winklepeck LNWmw-026 Unconsolidated bis(2-Ethylhexyl)phthalate 2016 result ND with DL>SL No been below current SL.
Landfill North of Results for all 4 historical data ND with DL>SL 2016 results are within range of historical 
Winklepeck LNWmw-026 Unconsolidated Total Cyanide 2016 result estimated >SL No detections at LNW. 
Suspected Mustard 2,6-Dinitrotoluene Results for all 4 historical data ND with DL>SL Sample Spring 2017 to confirm current 
Agent Burial Site MBS-004 Unconsolidated (Explosives) No 2016 sample data Yes conditions (due to omission in Fall 2016) 
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-004 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
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Sampling
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-004 Unconsolidated Benz(a)anthracene No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL=SL
Agent Burial Site MBS-004 Unconsolidated Benzo(a)pyrene No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-004 Unconsolidated Benzo(b)fluoranthene No 2016 sample data No

Bromochloromethane 
Suspected Mustard (Historical) / Results for all 4 historical data ND with DL<SL
Agent Burial Site MBS-004 Unconsolidated Chlorobromomethane (2016) No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-004 Unconsolidated Dibenz(a,h)anthracene No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-004 Unconsolidated Indeno(1,2,3-cd)pyrene No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-004 Unconsolidated Naphthalene No 2016 sample data No
Suspected Mustard Results for 3 of 4 historical data ND with DL>SL;  1 historical detection >SL in 2008 Sample Spring 2017 to confirm current 
Agent Burial Site MBS-004 Unconsolidated Total Cyanide No 2016 sample data Yes conditions (due to omission in Fall 2016) 

Results for 3 of 4 historical data ND with DL<SL;  1 estimated historical detection <SL in 
Suspected Mustard 2,6-Dinitrotoluene 2008 Sample Spring 2017 to confirm current 
Agent Burial Site MBS-006 Unconsolidated (Explosives) No 2016 sample data Yes conditions (due to omission in Fall 2016) 
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-006 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-006 Unconsolidated Benz(a)anthracene No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-006 Unconsolidated Benzo(a)pyrene No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-006 Unconsolidated Benzo(b)fluoranthene No 2016 sample data No

Bromochloromethane 
Suspected Mustard (Historical) / Results for all 4 historical data ND with DL<SL
Agent Burial Site MBS-006 Unconsolidated Chlorobromomethane (2016) No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-006 Unconsolidated Dibenz(a,h)anthracene No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-006 Unconsolidated Indeno(1,2,3-cd)pyrene No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL
Agent Burial Site MBS-006 Unconsolidated Naphthalene No 2016 sample data No
Suspected Mustard Results for all 4 historical data ND with DL>SL Sample Spring 2017 to confirm current 
Agent Burial Site MBS-006 Unconsolidated Total Cyanide No 2016 sample data Yes conditions (due to omission in Fall 2016) 

Results for 4 of 5 historical data ND with DL<SL in 2 of 4;  1 estimated historical detection 
2,6-Dinitrotoluene <SL in 2008

NACA Test Area NTAmw-109 Unconsolidated (Explosives) No 2016 sample data No
Results for all 5 historical data ND with DL>SL

NACA Test Area NTAmw-109 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
Results for all 8 historical data ND with DL>SL

NACA Test Area NTAmw-109 Unconsolidated Benz(a)anthracene No 2016 sample data No
Results for all 8 historical data ND with DL>SL in 1 of 8 samples

NACA Test Area NTAmw-109 Unconsolidated Benzo(a)pyrene No 2016 sample data No
Results for all 8 historical data ND with DL>SL

NACA Test Area NTAmw-109 Unconsolidated Benzo(b)fluoranthene No 2016 sample data No

Bromochloromethane 
(Historical) / Results for all 8 historical data ND with DL<SL

NACA Test Area NTAmw-109 Unconsolidated Chlorobromomethane (2016) 2016 result ND with DL<SL No
Results for all 8 historical data ND with DL>SL

NACA Test Area NTAmw-109 Unconsolidated Dibenz(a,h)anthracene No 2016 sample data No
Results for all 8 historical data ND with DL>SL

NACA Test Area NTAmw-109 Unconsolidated Indeno(1,2,3-cd)pyrene No 2016 sample data No
Results for all 8 historical data ND with DL>SL in 5 of 8 samples

NACA Test Area NTAmw-109 Unconsolidated Naphthalene No 2016 sample data No
NACA Test Area NTAmw-109 Unconsolidated PCB-1248 All PCBs non-detect for 2016 confirmation sampling at NTA. No
NACA Test Area NTAmw-109 Unconsolidated PCB-1248 All PCBs non-detect for 2016 confirmation sampling at NTA. No

Results for all 4 historical data ND with DL>SL
NACA Test Area NTAmw-109 Unconsolidated Total Cyanide No 2016 sample data No
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Results for 4 of 5 historical data ND with DL<SL in 3 of 4;  1 estimated historical detection 

2,6-Dinitrotoluene <SL in 2008 2,6-DNT not detected in any explosives 
NACA Test Area NTAmw-114 Unconsolidated (Explosives) 2016 result ND with DL>SL No sample collected at NTA since 2008.

Results for all 5 historical data ND with DL>SL
NACA Test Area NTAmw-114 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

Results for all 5 historical data ND with DL>SL
NACA Test Area NTAmw-114 Unconsolidated Benz(a)anthracene 2016 result ND with DL>SL No

Results for all 5 historical data ND with 4 of 5 DL<SL
NACA Test Area NTAmw-114 Unconsolidated Benzo(a)pyrene 2016 result ND with DL<SL No

Results for all 5 historical data ND with DL>SL
NACA Test Area NTAmw-114 Unconsolidated Benzo(b)fluoranthene 2016 result ND with DL>SL No

Bromochloromethane 
(Historical) / Results for all 5 historical data ND with DL<SL

NACA Test Area NTAmw-114 Unconsolidated Chlorobromomethane (2016) 2016 result ND with DL<SL No
Results for all 5 historical data ND with DL>SL

NACA Test Area NTAmw-114 Unconsolidated Dibenz(a,h)anthracene 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL>SL

NACA Test Area NTAmw-114 Unconsolidated Indeno(1,2,3-cd)pyrene 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL>SL

NACA Test Area NTAmw-114 Unconsolidated Naphthalene 2016 result ND with DL<SL No
Results for all 4 historical data ND with DL>SL 2016 result within range of historical 

NACA Test Area NTAmw-114 Unconsolidated Total Cyanide 2016 result estimated >SL No detections at NTA.
Results for 4 of 5 historical data ND with DL<SL in 3 of 4;  1 estimated historical detection 

2,6-Dinitrotoluene <SL in 2008 2,6-DNT not detected in any explosives 
NACA Test Area NTAmw-115 Unconsolidated (Explosives) 2016 result ND with DL>SL No sample collected at NTA since 2008.

Results for all 5 historical data ND with DL>SL
NACA Test Area NTAmw-115 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

Results for all 5 historical data ND with DL>SL
NACA Test Area NTAmw-115 Unconsolidated Benz(a)anthracene 2016 result ND with DL>SL No

Results for all 5 historical data ND with 4 of 5 DL<SL
NACA Test Area NTAmw-115 Unconsolidated Benzo(a)pyrene 2016 result ND with DL<SL No

Results for all 5 historical data ND with DL>SL
NACA Test Area NTAmw-115 Unconsolidated Benzo(b)fluoranthene 2016 result ND with DL>SL No

Bromochloromethane 
(Historical) / Results for all 5 historical data ND with DL<SL

NACA Test Area NTAmw-115 Unconsolidated Chlorobromomethane (2016) 2016 result ND with DL<SL No
Results for all 5 historical data ND with DL>SL

NACA Test Area NTAmw-115 Unconsolidated Dibenz(a,h)anthracene 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL>SL

NACA Test Area NTAmw-115 Unconsolidated Indeno(1,2,3-cd)pyrene 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL>SL

NACA Test Area NTAmw-115 Unconsolidated Naphthalene 2016 result ND with DL<SL No
NACA Test Area NTAmw-115 Unconsolidated PCB-1248 All PCBs non-detect for 2016 confirmation sampling at NTA. No

Results for 2 of 4 historical data ND with DL>SL;  2 historical detections >SL in 2008 2016 result within range of historical 
NACA Test Area NTAmw-115 Unconsolidated Total Cyanide 2016 result estimated >SL No detections at NTA.

2,6-Dinitrotoluene Results for all 5 historical data ND with DL>SL for 4 of 5 samples
NACA Test Area NTAmw-116 Unconsolidated (Explosives) 2016 result ND with DL>SL No

Results for all 5 historical data ND with DL>SL
NACA Test Area NTAmw-116 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

Results for all 6 historical data ND with DL>SL Sample Spring 2017 to confirm current 
NACA Test Area NTAmw-116 Unconsolidated Benz(a)anthracene No 2016 sample data Yes conditions (due to omission in Fall 2016) 

Results for all 6 historical data ND with DL>SL Sample Spring 2017 to confirm current 
NACA Test Area NTAmw-116 Unconsolidated Benzo(a)pyrene No 2016 sample data Yes conditions (due to omission in Fall 2016) 

Results for all 6 historical data ND with DL>SL Sample Spring 2017 to confirm current 
NACA Test Area NTAmw-116 Unconsolidated Benzo(b)fluoranthene No 2016 sample data Yes conditions (due to omission in Fall 2016) 

Bromochloromethane 
(Historical) / Results for all 5 historical data ND with DL<SL

NACA Test Area NTAmw-116 Unconsolidated Chlorobromomethane (2016) 2016 result ND with DL<SL No
Results for 4 of 5 historical data ND with DL>SL;  1 estimated historical detections >SL in 
2004 (1 pair with one estimated detection and 1 ND)

NACA Test Area NTAmw-116 Unconsolidated Dibenz(a,h)anthracene 2016 result ND with DL>SL No

21 of 25



Site Related Compound Trend Analysis Summary
Camp Ravenna, OH

April 2017
Final

Constituent 

AOC Well Station ID Monitored 
Formation Constituent Trend Analysis Results Recommended 

For Additional RI Comments

Sampling
Results for 4 of 5 historical data ND with DL>SL;  1 estimated historical detections >SL in 
2004 (1 pair with one estimated detection and 1 ND)

NACA Test Area NTAmw-116 Unconsolidated Indeno(1,2,3-cd)pyrene 2016 result ND with DL>SL No
Results for all 5 historical data ND with DL>SL

NACA Test Area NTAmw-116 Unconsolidated Naphthalene 2016 result ND with DL<SL No
NACA Test Area NTAmw-116 Unconsolidated PCB-1248 All PCBs non-detect for 2016 confirmation sampling at NTA. No

Results for 3 of 4 historical data ND with DL>SL;  1 historical detection >SL in 2008
NACA Test Area NTAmw-116 Unconsolidated Total Cyanide 2016 result ND with DL>SL No
Ramsdell Quarry Results for all 9 historical data ND with DL>SL
Landfill RQLmw-015 Sharon Sandstone 1,1,2,2-Tetrachloroethane No 2016 sample data No
Ramsdell Quarry 2,4-Dinitrotoluene Results for all 8 historical data ND with DL>SL for 3 of 8 samples
Landfill RQLmw-015 Sharon Sandstone (Explosives) No 2016 sample data No
Ramsdell Quarry Results for all 8 historical data ND with DL>SL
Landfill RQLmw-015 Sharon Sandstone 2,4-Dinitrotoluene (SVOCs) No 2016 sample data No
Ramsdell Quarry 2,6-Dinitrotoluene Results for all 8 historical data ND with DL>SL for 3 of 8 samples
Landfill RQLmw-015 Sharon Sandstone (Explosives) No 2016 sample data No
Ramsdell Quarry Results for all 8 historical data ND with DL>SL
Landfill RQLmw-015 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
Ramsdell Quarry Results for all 8 historical data ND with DL>SL for 3 of 8 samples
Landfill RQLmw-015 Sharon Sandstone 2-Nitrotoluene No 2016 sample data No
Ramsdell Quarry Results for all 8 historical data ND with DL<SL
Landfill RQLmw-015 Sharon Sandstone Benzene No 2016 sample data No

No Mann-Kendall Trend
Negative OLS Regression Line

Ramsdell Quarry Negative Theil-Sen Trend Line
Landfill RQLmw-015 Sharon Sandstone bis(2-Ethylhexyl)phthalate 3 of 8 sample results ND - no 2016 data No
Ramsdell Quarry Results for all 8 historical data ND with DL>SL
Landfill RQLmw-015 Sharon Sandstone Dibenz(a,h)anthracene No 2016 sample data No
Ramsdell Quarry Results for all 8 historical data ND with DL>SL
Landfill RQLmw-015 Sharon Sandstone Indeno(1,2,3-cd)pyrene No 2016 sample data No
Ramsdell Quarry Results for all 8 historical data ND with DL>SL
Landfill RQLmw-015 Sharon Sandstone Naphthalene (SVOCs) No 2016 sample data No
Ramsdell Quarry Results for all 8 historical data ND with DL<SL
Landfill RQLmw-015 Sharon Sandstone Nitrobenzene (Explosives) No 2016 sample data No
Ramsdell Quarry Results for all 8 historical data ND with DL>SL
Landfill RQLmw-015 Sharon Sandstone Nitrobenzene (SVOCs) No 2016 sample data No
Ramsdell Quarry Results for all 8 historical data ND with DL>SL for 3 of 8 samples
Landfill RQLmw-015 Sharon Sandstone Nitroglycerin (Explosives) No 2016 sample data No
Ramsdell Quarry 
Landfill RQLmw-015 Sharon Sandstone PCB-1248 All PCBs non-detect for 2016 confirmation sampling at RQL. No
Ramsdell Quarry Results for all 7 historical data ND with DL>SL
Landfill RQLmw-015 Sharon Sandstone Total Cyanide No 2016 sample data No
Ramsdell Quarry Results for all 9 historical data ND with DL>SL
Landfill RQLmw-017 Sharon Sandstone 1,1,2,2-Tetrachloroethane No 2016 sample data No
Ramsdell Quarry 2,4-Dinitrotoluene Results for all 9 historical data ND with DL>SL for 3 of 9 samples
Landfill RQLmw-017 Sharon Sandstone (Explosives) No 2016 sample data No
Ramsdell Quarry Results for all 9 historical data ND with DL>SL
Landfill RQLmw-017 Sharon Sandstone 2,4-Dinitrotoluene (SVOCs) No 2016 sample data No
Ramsdell Quarry 2,6-Dinitrotoluene Results for all 9 historical data ND with DL>SL for 3 of 9 samples
Landfill RQLmw-017 Sharon Sandstone (Explosives) No 2016 sample data No
Ramsdell Quarry Results for all 9 historical data ND with DL>SL
Landfill RQLmw-017 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
Ramsdell Quarry Results for all 9 historical data ND with DL>SL for 6 of 9 samples
Landfill RQLmw-017 Sharon Sandstone 2-Nitrotoluene No 2016 sample data No
Ramsdell Quarry Results for all 9 historical data ND with DL>SL
Landfill RQLmw-017 Sharon Sandstone Benzene No 2016 sample data No

No Mann-Kendall Trend
Negative OLS Regression Line

Ramsdell Quarry Negative Theil-Sen Trend Line
Landfill RQLmw-017 Sharon Sandstone bis(2-Ethylhexyl)phthalate 5 of 9 sample results ND - no 2016 data No
Ramsdell Quarry Results for all 8 historical data ND with DL>SL
Landfill RQLmw-017 Sharon Sandstone Dibenz(a,h)anthracene No 2016 sample data No
Ramsdell Quarry Results for all 9 historical data ND with DL>SL
Landfill RQLmw-017 Sharon Sandstone Indeno(1,2,3-cd)pyrene No 2016 sample data No
Ramsdell Quarry Results for all 9 historical data ND with DL>SL
Landfill RQLmw-017 Sharon Sandstone Naphthalene (SVOCs) No 2016 sample data No
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Ramsdell Quarry Results for all 9 historical data ND with DL<SL
Landfill RQLmw-017 Sharon Sandstone Nitrobenzene (Explosives) No 2016 sample data No
Ramsdell Quarry Results for all 9 historical data ND with DL>SL
Landfill RQLmw-017 Sharon Sandstone Nitrobenzene (SVOCs) No 2016 sample data No
Ramsdell Quarry Results for all 9 historical data ND with DL>SL for 3 of 9 samples
Landfill RQLmw-017 Sharon Sandstone Nitroglycerin (Explosives) No 2016 sample data No
Ramsdell Quarry Sample Spring 2017 due to dry conditions in 
Landfill RQLmw-017 Sharon Sandstone PCB-1248 Pending 2017 sampling Yes Fall 2016
Ramsdell Quarry Results for all 7 historical data ND with DL>SL
Landfill RQLmw-017 Sharon Sandstone Total Cyanide No 2016 sample data No
Sharon Conglomerate SCFmw-001 Basal Sharon Cong. Various Constituent trend review pending Jan 2017 sampling results. Pending Pending
Upper and Lower 2,6-Dinitrotoluene Results for all 5 historical data ND, with 4 of 5 sample results with DL>SL
Cobbs Pond ULCPmw-001 Unconsolidated (Explosives) Results for 2016 sampling data ND with DL>SL No
Upper and Lower Results for all 4 historical data ND with DL>SL
Cobbs Pond ULCPmw-001 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
Upper and Lower Results for all 5 historical data ND with DL>SL
Cobbs Pond ULCPmw-001 Unconsolidated Naphthalene (SVOCs) No 2016 sample data No
Upper and Lower Results for 4 of 5 sample results ND with DL>SL; 1 historical detection >SL in 2008 2016 results within range of historical 
Cobbs Pond ULCPmw-001 Unconsolidated Total Cyanide Estimated result for 2016 sampling (in sample and dupe) with result >SL No detections at ULCP.
Upper and Lower 2,6-Dinitrotoluene Results for all 6 historical data ND with DL<SL in 5 of 6 sample and dupe pairs
Cobbs Pond ULCPmw-006 Unconsolidated (Explosives) No 2016 sample data No
Upper and Lower Results for all 5 historical data ND with DL>SL in 5 of 5 sample and dupe pairs
Cobbs Pond ULCPmw-006 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

5 of 6 historical sample results ND with DL>SL; 1 estimated historical detections >SL in 
Upper and Lower 2009 (1 pair with one estimated detection and 1 ND)
Cobbs Pond ULCPmw-006 Unconsolidated Naphthalene 2016 sample result ND with DL < SL No
Upper and Lower Results for all 6 historical data ND with DL>SL
Cobbs Pond ULCPmw-006 Unconsolidated Total Cyanide No 2016 sample data No

19 of 21 sample results ND with 18 of those 19 DL<SL; 2 estimated historical detections 
Winklepeck Burning 2,4-Dinitrotoluene <SL in 1998 and 2000 2,4-DNT not detected in any WGB well tested 
Grounds WBGmw-007 Unconsolidated (Explosives) 2016 sample result ND with DL < SL¹ No for explosives since 2000.
Winklepeck Burning Results for all historical data ND with DL>SL
Grounds WBGmw-007 Unconsolidated 2,4-Dinitrotoluene (SVOCs) Results for 2016 sampling data ND with DL>SL No
Winklepeck Burning 2,6-Dinitrotoluene Results for all historical data ND
Grounds WBGmw-007 Unconsolidated (Explosives) Results for 2016 sampling data ND with DL>SL¹ No
Winklepeck Burning 16 of 17 sample results ND with DL>SL; 1 estimated historical detection in 2007
Grounds WBGmw-007 Unconsolidated 2,6-Dinitrotoluene (SVOCs) 2016 sample result ND with DL>SL No
Winklepeck Burning 20 of 21 sample results ND; 1 estimated historical detection <SL in 2007 Constituent not detected in any WBG well 
Grounds WBGmw-007 Unconsolidated 2-Nitrotoluene 2016 sample result ND with DL>SL No tested for explosives since 2008.

Winklepeck Burning Results for all historical data ND with NL>SL (with the exception of 2012 and 2013 data)
Grounds WBGmw-007 Unconsolidated 3-Nitrotoluene Results for 2016 sampling data ND with DL>SL No

No Mann-Kendall Trend
Negative OLS Regression Line

Winklepeck Burning Negative Theil-Sen Trend Line
Grounds WBGmw-007 Unconsolidated Bis(2-ethylhexyl)phthalate 13 of 17 sample results (including one from 2016) ND No
Winklepeck Burning Results for all historical data ND
Grounds WBGmw-007 Unconsolidated RDX Results for 2016 sampling data ND No

12 of 14 historical sample results ND with DL>SL; 2 historical detections >SL in 2006 and 
Winklepeck Burning 2007
Grounds WBGmw-007 Unconsolidated Total Cyanide 2016 result ND with DL>SL No
Winklepeck Burning 2,4-Dinitrotoluene 5 of 6 historical sample results ND, with 1 estimated historical detection < SL in 2000 2,4-DNT not detected in any WGB well tested 
Grounds WBGmw-008 Unconsolidated (Explosives) 2016 sample result ND with DL>SL No for explosives since 2000.
Winklepeck Burning Results for all 5 historical data ND with DL>SL
Grounds WBGmw-008 Unconsolidated 2,4-Dinitrotoluene (SVOCs) No 2016 sample data No
Winklepeck Burning 2,6-Dinitrotoluene Results for all 6 historical data ND, with 2 of 6 sample results with DL>SL
Grounds WBGmw-008 Unconsolidated (Explosives) Results for 2016 sampling data ND with DL>SL No
Winklepeck Burning Results for all 6 historical data ND with DL>SL
Grounds WBGmw-008 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No
Winklepeck Burning 5 of 6 historical sample results ND, with 1 estimated historical detection < SL in 2008 Constituent not detected in any WBG well 
Grounds WBGmw-008 Unconsolidated 2-Nitrotoluene 2016 sample result ND with DL>SL No tested for explosives since 2008.
Winklepeck Burning Results for all 6 historical data ND with DL>SL
Grounds WBGmw-008 Unconsolidated 3-Nitrotoluene Results for 2016 sampling data ND with DL>SL No
Winklepeck Burning 4 of 6 historical sample results ND, with 2 estimated historical detection < SL in 2008
Grounds WBGmw-008 Unconsolidated Bis(2-ethylhexyl)phthalate No 2016 sample collected No
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Winklepeck Burning Results for all 6 historical data ND with DL<SL
Grounds WBGmw-008 Unconsolidated RDX Results for 2016 sampling data ND with DL<SL No
Winklepeck Burning Results for all 6 historical data ND with DL>SL 2016 results within range of historical 
Grounds WBGmw-008 Unconsolidated Total Cyanide 2016 result estimated >SL No detections at ULCP.
Winklepeck Burning 2,4-Dinitrotoluene Results for all 5 historical data ND, with 1 of 5 sample results with DL>SL
Grounds WBGmw-014 Unconsolidated (Explosives) Results for 2016 sampling data ND with DL>SL No
Winklepeck Burning Results for all 5 historical data ND with DL>SL
Grounds WBGmw-014 Unconsolidated 2,4-Dinitrotoluene (SVOCs) No 2016 sample data No
Winklepeck Burning 2,6-Dinitrotoluene 4 of 5 historical sample results ND, with 1 estimated historical detection < SL in 2008 2,6-DNT not detected in any explosives 
Grounds WBGmw-014 Unconsolidated (Explosives) Result for 2016 sampling data ND with DL>SL No sample collected at WBG since 2007.
Winklepeck Burning Results for all 5 historical data ND with DL>SL
Grounds WBGmw-014 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample data No

3 of 5 historical sample results ND, with 1 historical detection in 2000 and 1 estimated 
Winklepeck Burning historical detection in 2008 Constituent not detected in any WBG well 
Grounds WBGmw-014 Unconsolidated 2-Nitrotoluene Result for 2016 sampling data ND with DL>SL No tested for explosives since 2008.
Winklepeck Burning Results for all 5 historical data ND with DL<SL
Grounds WBGmw-014 Unconsolidated 3-Nitrotoluene Results for 2016 sampling data ND with DL<SL No

2 of 5 historical sample results ND, with 3 estimated historical detections < SL in 2008 and 
Winklepeck Burning 2009 DEHP detections at WBG have been below 
Grounds WBGmw-014 Unconsolidated Bis(2-ethylhexyl)phthalate No 2016 sample collected No current SL since 2006.
Winklepeck Burning 4 of 5 historical sample results ND, with 1 estimated historical detection in 2000 <SL RDX has been below detection limits for last 5 
Grounds WBGmw-014 Unconsolidated RDX Result for 2016 sampling data ND with DL<SL No samples collected from this well.
Winklepeck Burning Results for 4 of 5 historical data ND with DL>SL; 1 historical detection >SL in 2008
Grounds WBGmw-014 Unconsolidated Total Cyanide No 2016 sample data No
Winklepeck Burning 2,4-Dinitrotoluene Results for all 5 historical data ND with 4 out of 5 DL<SL
Grounds WBGmw-015 Unconsolidated (Explosives) No 2016 sample collected No
Winklepeck Burning Results for all 5 historical data ND with DL>SL
Grounds WBGmw-015 Unconsolidated 2,4-Dinitrotoluene (SVOCs) No 2016 sample collected No
Winklepeck Burning 2,6-Dinitrotoluene Results for all 5 historical data ND with 4 out of 5 DL<SL
Grounds WBGmw-015 Unconsolidated (Explosives) No 2016 sample collected No
Winklepeck Burning Results for all 5 historical data ND with DL>SL
Grounds WBGmw-015 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No 2016 sample collected No
Winklepeck Burning 4 of 5 historical sample results ND with DL>SL, with 1 historical detection in 2000 Constituent not detected in any WBG well 
Grounds WBGmw-015 Unconsolidated 2-Nitrotoluene No 2016 sample collected No tested for explosives since 2008.
Winklepeck Burning 4 of 5 historical sample results ND with DL>SL, with 1 historical detection in 2000
Grounds WBGmw-015 Unconsolidated 3-Nitrotoluene No 2016 sample collected No

3 of 5 historical sample results ND with DL>SL, with 2 historical estimated detections in 
Winklepeck Burning 2008 and 2009
Grounds WBGmw-015 Unconsolidated Bis(2-ethylhexyl)phthalate No 2016 sample collected No
Winklepeck Burning Results for all 5 historical data ND with DL<SL
Grounds WBGmw-015 Unconsolidated RDX No 2016 sample data No
Winklepeck Burning Results for all 5 historical data ND with DL>SL
Grounds WBGmw-015 Unconsolidated Total Cyanide No 2016 sample data No
Winklepeck Burning 2,4-Dinitrotoluene Results for all 4 historical data ND, with all sample results with DL<SL
Grounds WBGmw-018 Unconsolidated (Explosives) Results for 2016 sampling data ND with DL>SL No
Winklepeck Burning 
Grounds WBGmw-018 Unconsolidated 2,4-Dinitrotoluene (SVOCs) No data - SVOCs not analyzed No
Winklepeck Burning 2,6-Dinitrotoluene Results for all 4 historical data ND, with all sample results with DL<SL
Grounds WBGmw-018 Unconsolidated (Explosives) Results for 2016 sampling data ND with DL>SL No
Winklepeck Burning 
Grounds WBGmw-018 Unconsolidated 2,6-Dinitrotoluene (SVOCs) No data - SVOCs not analyzed No
Winklepeck Burning Results for all 4 historical data ND, with all sample results with DL<SL
Grounds WBGmw-018 Unconsolidated 2-Nitrotoluene Results for 2016 sampling data ND with DL>SL No
Winklepeck Burning Results for all 4 historical data ND, with all sample results with DL<SL
Grounds WBGmw-018 Unconsolidated 3-Nitrotoluene Results for 2016 sampling data ND with DL>SL No

1 of 4 historical sample results ND with DL<SL, 3 historical estimated detections in 2012 
and 2013 (3 dupe pairs - 2 pairs with both estimated detections, 1 pair with one estimated 

Winklepeck Burning detection and 1 ND) DEHP detections at WBG have been below 
Grounds WBGmw-018 Unconsolidated Bis(2-ethylhexyl)phthalate No 2016 sample collected No current SL since 2006.

No Mann-Kendall Trend
Negative OLS Regression Line

Winklepeck Burning Negative Theil-Sen Trend Line
Grounds WBGmw-018 Unconsolidated RDX 0 of 5 sample results (including one from 2016) ND No
Winklepeck Burning Results for all 4 historical data ND with DL>SL
Grounds WBGmw-018 Unconsolidated Total Cyanide No 2016 sample data No
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Winklepeck Burning 2,4-Dinitrotoluene Results for all 4 historical data ND, with all sample results with DL<SL
Grounds WBGmw-019 Sharon Sandstone (Explosives) Results for 2016 sampling data ND with DL>SL No
Winklepeck Burning 
Grounds WBGmw-019 Sharon Sandstone 2,4-Dinitrotoluene (SVOCs) No data - SVOCs not analyzed No
Winklepeck Burning 2,6-Dinitrotoluene Results for all 4 historical data ND, with all sample results with DL<SL
Grounds WBGmw-019 Sharon Sandstone (Explosives) Results for 2016 sampling data ND with DL>SL No
Winklepeck Burning 
Grounds WBGmw-019 Sharon Sandstone 2,6-Dinitrotoluene (SVOCs) No data - SVOCs not analyzed No
Winklepeck Burning Results for all 4 historical data ND, with all sample results with DL<SL
Grounds WBGmw-019 Sharon Sandstone 2-Nitrotoluene Results for 2016 sampling data ND with DL>SL No
Winklepeck Burning Results for all 4 historical data ND, with all sample results with DL<SL
Grounds WBGmw-019 Sharon Sandstone 3-Nitrotoluene Results for 2016 sampling data ND with DL>SL No

1 of 4 historical sample results ND with DL>SL, 3 historical estimated detections in 2012 
Winklepeck Burning and 2013 DEHP detections at WBG have been below 
Grounds WBGmw-019 Sharon Sandstone Bis(2-ethylhexyl)phthalate No 2016 sample collected No current SL since 2006.
Winklepeck Burning Results for all 4 historical data ND, with all sample results with DL<SL
Grounds WBGmw-019 Sharon Sandstone RDX Results for 2016 sampling data ND with DL<SL No
Winklepeck Burning Results for all 4 historical data ND with DL>SL
Grounds WBGmw-019 Sharon Sandstone Total Cyanide Result for 2016 sampling data ND with DL>SL No

Notes:
1 - 2016 Detection Limit exceeds  LOD reported in QAPP.

µg/L - Micrograms per liter
TNT - Trinitrotoluene
DNT - Dinitrotoluene
CN - Cyanide
DEHP - Bis(2-ethylhexyl)phthalate
DL - Detection Limit
EPA - United States Environmental Protection Agency
M-K - Mann Kendall
ND - Not Detected
OLS - Ordinary Least Squares
PCB - Polychlorinated Biphenyl
QAPP - Quality Assurance Project Plan
RDX - Cyclotrimethylenetrinitramine
SA - Semiannual
SL - Screening Level
SVOC - Semivolatile Organic Compound
T-S - Theil-Sen
VOC - Volatile Organic Compound
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n 6 

Confidence Coefficient 0.9500 
0.0301 Level of Significance 0.0500 

Standard Deviation of S 5.3229 

Standard1ied Value of S · l.5029 

Test Value (S) .9 

0.0251 Tabulated p-value 0.0680 

Al>!l<OX>mate p-va!Le 0.0664 

G> OLS Regressim l.ine(llue)-"' OLS Regressoon Slqie -0.00J~ ~ 0.0201 
OLS Regrenien w..rcept 1~~ 

.t::.
Q. 
~ 

>. Theil· Sea Trend Line (Red))( 

G> Thol·Sen9- -0.0071£ 0.0151 
:;:.., Thell·Sen ln1ercep1 14.3557 
.t::.-'!' 

lnsuffietent stauslical evidence~ 
U> ol a s1gnifiC¥11 lrend al Ille 
al 0.0101 Spectfied level ol significance. 

0.0051 

0.0001 

2005.0 
 20062 2006.8 2007.4 2008.0 2008.6 20056 

CBLmw-003_Sample Date 
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Q0047 

N 0 0.0027 

Ill 

0.0007 
2001 

Mann-Kendall Trend Test 

2003 2005 2007 2009 2011 
CBPmw-002_Sample Date 

Mann· Kendall Trend Analysis 

n 8 

Confidence Coefficient 0.9500 

Le11el of Significance 0.0600 

Siandard Deviati<>n of s 8.0208 

Standardized v.1 ... of s -22442 

T esl Value (S} -19 

Tabulated p-value 0.0160 

Ao1><ox1maie p-value 0.012~ 

OLS R-sim Line (Blue) 

OLS~simSlcpe --OJ)(~! 

OLS~ess1m~ Q82S5 

Theil· Sett T rand Line (Red) 

Thol·Sen Slope --0.0003 

Thed·Sen im...,.,.,. 0.6324 

Slatislleally Stgndicanl endence 

ol 1 deeteas1ng !rend at !he 

specified level cl significance. 

� 



Mann-Kendall Trend AnalysisMann-Kendall Trend Test 
n 10 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 10.9697 

Standard1ied Value of S -0.91160.0089 
Test Value (S) -11 

Tabulated p-value 0.1900 

Al>!l<OXllTlll!e p-vali,e 0.1810 

G> OLS Regressim l.ine(llue)-
iii"' OJXl69 OLS Regressoon Slqie -0.~ 
s:. 

OLS Regrenien w..rcept 0./301 s:.
Q. 
~ 

>. Theil· Sea Trend Line (Red))( 

G> Thol·Sen9s:. 
>. Thell·Sen ln1ercep1
£ 0.0049 
'!' 

lnsuffietent stauslical evidence~ 
U> ol a s1gnifiC¥11 lrend al Ille 
al 

Spectfied level ol significance. 

0.0029 

0.0009 
2001 2003 2005 2007 2009 

CBPmw-004_Sample Date 



Mann-KendallTrend AnalysisMann-Kendall Trend Test 
n 8 

Confidence Coefficient 0.9500 

Level of Signifi°"nce 0.0500 
0.0300 

Stand4rd Deviation of S 8.0829 

Sland4rdried Value of S 

Test Value (S) 0 

0.5480 
0.0250 

G> OLS Retressian Line (Blue)-
'ii"' OlS ~·-Slope OJDJ4
£ 0.0200 OlS~essl<Jftln:accpt -OY~~ 
.t::. 
Q. 
~ 

>. Theil-Sen Trend Line (Red))( 

G> Thoal·Seft Slope O.IXXXl.t::.>. 0.0150 Thed·Seft lnulrcepl -0.0592 
.t::. 

11;1
lnsuflicienl Sll!US!ical evidence ~ 

th of e s1grvfiean1 trend al the 
:0 0.0100 specified level of significance. 

0.0050 

0.0000 

2012.2 2012.8 20134 
 2014.0 2014.6 2015.2 2015.8 20164 

CBPmw-009_Sample Date 



Mann-Kendall Trend Test 


----------------

--------------------------------------------·------
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G> 
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N 
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3 

Mann-KendaU TrendAnalysis 

n 6 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 52281 

Standardized Valueof S 0.1913 

M·K Test Value (S) 2 

Tabolated p-value 0.3li00 
Appmximc:e p-value 04242 

0 LS Regcess im Line{llue) 

OlS Regre$sl00 Slope 0.9973 

OtsRegression "1lcn:ept ·1.996 9083 

Theil-Sea Trmd Line (Red) 

Theil-Sen Slope 012l1 

Theol-Sen """'"""' ·242-2695 

lmuft\cien! statistical eviderlce 

ol a significant !rend a! lite 

specified level of significance. 

0 
2004 2008 2010 2012 2014 2016 

FBQmw-166_Sample Date 
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0.291 

0.271 

0.251 

~ 0231 
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B 
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~ 0.211 

q 
<0_ 

"'f 
0 0.191 

.Ec: 

<i: 
N 

0.1 71 

0.151 

0.131 

Mann-Kendall Trend Test 
 Mann- KendaU TrendAnalysis 

n 6 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation of S 5.3229 

Standardized Value of S 0.3757 

M·K Test Value (S) 3 

Tabola!ed p-value 0.3li00 
Appraxima!e p-v-due 03536 

OLS Regressim Line (Blue) 

OlS RegressionSlope 0Jl02l 

OlS Regressioo lr',acept -39841 

Theil-Sea T nnlLine {Red) 

Theil-Sen Slope 0.0132 


Theil-Sen lmercept -26.4339 


Insufficient statistical evidmce 

of a significant !rend a! lhe 

specified level of sigrificance. 

o.an 
20162001 2006 2008 2010 2012 
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Mann-Kendall Trend Test 


0.339 

0.289 

0.1 89 


Mann-KendaU TrendAnalysis 

n 6 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation of S 5.3229 

Standardized Value of S 0.3757 

M-K Test Value (S) 3 

Tabola!ed p-value 0.3li00 
Appraxima!e p-v-due 0 3536 

OLS Regressim Line (Blue) 

OlS RegressionSlope --OJXM1 

OlS Regressioo lr',acept 8.' 199 

Theil-Sea TnnlLine {Red) 

Theil-Sen Slope OJXl62 

Insufficient statistical evidmce 

of a significant !rend a! lhe 

specified level of sigrificance. 

Q089 
2001 2006 2008 2010 2012 2016 

FBQmw-168_Sample Date 
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Mann-Kendall Trend Test 


10 

8 

Q) 

c 
~ 6 
c 
Q) 

..0 
0-
-
z 

4 

2 

Mann- Kendall Trend Analysis 

n 6 

Confidence Coeffi cient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 4.4347 

Standardized Value of S -1 .8040 

M-K TestValue (S) -9 

T obolared p-va!ae 00680 
Apprmoma!e p-value 0.1)356 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope -06557 

OLS Regession lrltcrcepl 1.3200186 

Theil-Sen Tr-Liae (Red) 

Theil-Sen Slope -0.0674 

Theil-Sen lnuroept 136A125 

lnsufliaent sla!islical ,..;deoce 

cl a significani lrend a! the 

specified level ol sigrificance. 

....____---:~----
0 
2004 2006 2008 2010 2012 2014 2016 

FBQmw-168_Sample Date 



Mann- Kendall Trend AnalysisMann-Kendall Trend Test 
n 6 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 4.9666 

Standardized Value of S -0.6040 
M-K Test Value (S) ... 
Tobolared p-va!ae 0.2360 
Apprmoma!e p-value 02729 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope -12501 

OLS Regession lrltcrcepl 2.5130568 

Theil-Sen T r-Liae (Red) 

Theil-Sen Slope -0.015" 
Theil-Sen lnuroept 31-9033 

lnsufliaent sla!islical ,..;deoce 

cl a significani lrend a! the 

specified level cl significance. 
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Mann-Kendall Trend Test 


10 
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2 

0 
2004 2006 2008 

Mann- Kendall Trend Analysis 

n 7 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 5.9722 

Standardized Value of S -0.6698 

M-K Test Value (S) -5 

Tobolared p-va!ae 0.21110 

Apprmoma!e p-value 0.2515 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope -06063 

OLS Regession lrltcrcepl 1.222.7855 

Theil-Sen T r-Liae (Red) 

Theil-Sen Slope OJlOOO 
Theil-Sen lnuroept 5.0000 

lnsufliaent sla!islical ,..;deoce 

cl a significani lrend a! the 

specified level cl significance. 

2010 2012 2014 2016 

FBQmw-171_Sample Date 



Mann-Kendall Trend Test 


l2 

10 

8 

2010 2012 2014 2016 
FBQmw-172_Sample Date 

4 

2 

0 
2004 2006 2008 

Mann- Kendall Trend Analysis 

n 7 

Confidence Coeffi cient 0.9500 

Level of Significance 0.0500 

Standard Deviationof S 5.9722 

Standardized Value of S -0.6698 
M-K Test Value (S) -5 

Tobolared p-va!ae 0.21!l0 

Apprmoma!e p-value 0.2515 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope -0_'529 

OLS Regession lrltcrcepl 1.s1;_5325 

Theil-Sen T r-Liae (Red) 

Theil-Sen Slope 0.0000 
Theil-Sen lnuroept 5.0000 

lnsufliaent sla!islical ,..;deoce 

cl a significani lrend a! the 

specified level ol sigrificance. 



Mann-Kendall Trend Test 
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1.2 
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c: 
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·;::: 
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FBQmw-173_Sample Date 

Mann-Kendall TrendAnalysis 

n 7 

Confidence Coefficient 0.9500 
Level ofSignificance 0.0500 

Standard Deviation ofS 6.6583 

Standardized Value of S --0.300! 
M-K TestValue (S) -3 

Tabula!ed p-value 0.3860 

1-oxJmatep-value 03819 

OLSRegressionLine(llue) 

Cll..S Regessioo Skipe --OJJ558 
OLSRegiessia ollliercept 172.0564 

Theil-Sea TrendLine (Rall 

Theil-Sen Skipe --0.0127 
Theil-Sen ln!ercepl 255821 

Insufficient slatislical evidence 

cl a stgnificanl trefld al lhe 


specified level olsignificance. 




Mann-Kendall Trend Test 


2010 2012 201' 2016 

FBQmw-173_Sample Date 

25 

20 

1.0 

0.5 

0.0 
2004 2006 2008 

Mann-Kendall TrendAnalysis 

n 7 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 6.6583 

Standardized Value of S 0.0000 
M-K TestValue (S) · 1 
T abula!ed p-value 0.5000 

1-oxJmatep-val!ie 0.5000 

OLSRegression Line(Blue) 

Cll..S Regessioo Skipe -0.1266 

OLS Regiessia oloier~ 2550011 

Theil-Sea Trend Line (Rall 

Theil-Sen Skipe .O.W33 

Theil-Sen ln!ercepl 6.8000 


Insufficient slatislical evidence 
cl a stgnificanl trefld al lhe 

specified level olsignificance. 



Mann-Kendall Trend Test 
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2010 2012 201' 2016 

FBQmw-173_Sample Date 

0.5 

0.0 
2004 2006 2008 

Mann-Kendall TrendAnalysis 

n 7 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation ofS 6.6583 

Standardized Value of S --0.6008 

M-K TestValue (S) -5 

T abula!ed p-value 0.21110 

1-oxJmatep-value 02740 

OLSRegression Line(Blue) 

CllS Regessioo Skipe --01087 

OLS Regiessia oloier~ 219048S 

Theil-Sea Trend Line (Rall 

Theil-Sen Skipe --0.0869 
Theil-Sen ln!ercepl 1746779 

Insufficient slatislical evidence 

cl a stgnificanl trefld al lhe 


specified level olsignificance. 




Mann-Kendall T.....iAnalysisMann-Kendall Trend Test 
n 7 

--------------------------------....---------411~------------------------------·----· 

0.95 

0.85 

075 

Q) 0.65 
c 
~ 
c 
Q) 

..0 
0 
~ 0.55 
z 

0.45 

0.35 

025 

Confidence Coefficient 0.9500 
Level ofSignificance 0.0500 

Standard Deviation ofS 52599 

Standardized Value ofS 0.0000 
M·K Test Value (S) 1 
Tabulated p-vclue 0.5000 
Approximate p-value 0.5000 

OLSRegcession line(llue) 

OlS Regression Skipe O.OOU 
OLSRegession loacept -80144 

Theil-Sea Tr- Line (Rall 

Theil-Seo Skipe 0.0000 
Theil-Sen lnie<cepl 1.0000 

lnsufliciern statistical evidence 
ol a significant trend al !he 

specified level ohigniiicance. 

0.15 
2004 2006 2008 2010 2012 201• 2016 

FBQmw-173_Sample Date 



Mann-Kendall Trend Test 


56 

24 

--------·--- --------------------------------

16 

Mann- Kendall TrendAnalysis 

n 13 

Confidence Coeffi cient 0.9500 

Level of Significance 0.0500 

Standard Deviationof S 16.2788 

Standardized Value of S 01229 

M-K TestValue (S) 3 
T obolared p-va!ae 04760 

Apprmoma!e p-value 04511 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope -0.9Z18 

OLS Regession lrltcrcepl 1.883.3094 

Theil- Sen Tr-Liae (Red) 

Theil-Sen Slope 0.0937 

Theil-Sen lnuroept -1&7.4078 

lnsufliaent sla!islical ,..;deoce 

cl a significani lrend a! the 

specified level ol sigrificance. 

8 
2004 2006 2008 2()10 21112 2016 

FBQmw-174_Sample Date 



5 

Mann-Kendall Trend Test 

• 

2 

1 

2008 2010 2012 2016 

FBQmw-174_Sample Date 

Mann-Kendall TrendAnalysis 

n 13 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 16.3605 

Standardized Value of S -0.2445 
M-K TestValue (S) -5 

Tabula!ed p-value 04290 

1-oxJmatep-value 041131 

OLSRegression Line(llue) 

CllSRegessioo Skipe -0.1645 

OLS Regiessia ollliercept 33l.8916 

Theil-Sea Trend Line (Rall 

Theil-Sen Skipe -0.0045 
Theil-Sen ln!ercepl 93761 

Insufficient slatislical evidence 

cl a stgnificanl trefld al lhe 


specified level olsignificance. 


0 
2004 2006 



Mann- Kendall Trend AnalysisMann-Kendall Trend Test 
n 13 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 15.8535 

Standardized Value of S -2.4600 
M-K TestValue (S) -40 
T obolared p-va!ae 00070 
Apprmoma!e p-value 0.0069 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope --0.8000 

OLS Regession lrltcrcepl 1.627.St03 

Theil-Sen Tr-Liae (Red) 

Theil-Sen Slope --0.6862 
Theil-Sen lnuroept 1.3805380 

Sla!isbcally significant evidence 

ol • decreasing !rend al lhe 

specified level cl significance. 

2016 
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Mann-Kendall Trend Test 
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4 

0 
2004 2006 2008 2010 21112 

FBQmw-174_Sample Date 

Mann- Kendall Trend Analysis 

n 13 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 16.3299 

Standardized Value of S -2.5107 

M-K TestValue (S) --42 

T obolared p-va!ae OJUiO 
Apprmoma!e p-value 0.0060 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope -1.~ 

OLS Regession lrltcrcepl 3.454.3520 

Theil-Sen Tr-Liae (Red) 

Theil-Sen Slope -1.637• 
Theil-Sen lnuroept 3.314<J2!6 

Sla!isbcally significant evidence 

ol • decreasing !rend al lhe 

specified level cl significance. 
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Mann-Kendall Trend Test 


39 

31 
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Mann- Kendall TrendAnalysis 

n 13 

Confidence Coeffi cient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 16.3299 

Standardized Value of S -0.9186 

M-K TestValue (S) -16 

Tobolared p-va!ae 0.1840 
Apprmoma!e p-value 0.1792 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope -10263 

OLS Regession lrltcrcepl 2.t1l8.847' 

Theil-Sen Tr-Liae (Red) 

Theil-Sen Slope -05125 

Theil-Sen lnuroept 1.(i56.9388 

lnsufliaentsla!islical ,..;deoce 

cl a significani lrend a! the 

specified level ol sigrificance. 

-1 
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FBQmw-174_Sample Date 
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Mann-Kendall Trend Test 


11 

9 

Q) 7 
c 
~ 
c 
Q) 

..0 
0-
-z 

5 I 

3 

Mann- Kendall Trend Analysis 

n 6 

Confidence Coeffi cient 0.9500 
Level of Significance 0.0500 

Standard Deviation of S 4.4347 

Standardized Value of S -1 .8040 

M-K Test Value (S) -9 

T obolared p-va!ae 00680 
Apprmoma!e p-value 0.1)356 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope -1.3S09 

OLS Regession lrltcrcepl 2./$0!64 

Theil-Sen T r-Liae (Red) 

Theil-Sen Slope --0.015" 
Theil-Sen lnuroept 31-9033 

lnsufliaent sla!islical ,..;deoce 

cl a significani lrend a! the 

specified level cl significance. 

--------------------------------------------- ---......-~--------... 
1 
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Mann-Kendall Trend AnalysisMann-Kendall Trend Test 
n 13 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 162788 

Standard1ied Value of S 0.1229 

Test Value (S) 3 

Tabulated p-value 0.4760 

Al>!l<OX>mate p-vali,e 0.4511 

OLS Regressim l.ine(llue) 

OLS Regressoon Slqie -OJXXJ9 

OLS Regrenien w..rcept 1.8833 

Theil· Sea Trend Line (Red) 

Thol·Sen9- O.IXXJ1 

Thell·Sen ln1ercep1 -0.1674 

lnsuffietent stauslical evidence 

ol a s1gnifiC¥11 lrend al Ille 

Spectfied level ol significance. 

0.058 

0.048 

0.018 
- ---------------------------- ------------------

200& 2008 2010 2012 2014 2016 
FBQmw-174_Sample Date 
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Mann-Kendall Trend Test 


0.0085 
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£ OJXi65 
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G> 
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~ 0.0045 
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0.0025 

Mann-Kendall Trend Analysis 

n 13 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Oeviali<ln of S 162481 

Standard1ied Value of S -0.8001 

Test Value (S) -14 

Tabulated p-value 0.2180 

Pwooomata p-va!Le 02118 

------------------ ---- --- ----------------

OLS Regress im Line(llue) 

OLS Regress""' Slqie -OJXJOl 

OLS Regrenien w..rcept D.3005 

Theil-Sea Trend Line (Red) 

Thol·Sen9- -0.0001 

0.1913 
Thell·Sen ··

lnsuffietent stauslical evidence 

cl I SlgNfiC¥11 lrend at tile 

Spectfied level cl significance. 

0.0005 
20IJd 2008 2010 2012 2014 2016 
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Mann-Kendall Trend Test 
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Mann- Kendall Trend Analysis 

n 5 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Deviation of S 4.0825 
Standardized Value of S 0.7348 

Test Value (SJ 4 

Tabulated p-value 0.2420 
Approximate p-v alue 0.2312 

OLS Regression Line (Blue) 

OLS Regression Slope 0.0183 

OLS Regression Intercept -35.5989 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope 0.3587 
Theil-Sen Intercept -719.5677 

Insufficient statistical ev idence 

of a s ignificant trend at the 

specified level of significance. 



Mann-Kendall Trend Test 
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Mann-Kendall Trend Analysis 

n 14 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Deviation of S 18.2117 
Standardized Value of S 1.7571 

Test Value (SJ 33 

Tabulated p-value 0.0400 
Approximate p-value 0.0394 

OLSRegression Line (Blue) 

OLS Regression Slope 0.2796 

OLS Regression Intercept -559.4938 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope 0.3537 

Theil-Sen Intercept -709.0561 

Statistically significant evidence 


of an increasing trend at the 

specified level of significance. 




Mann-Kendall Trend Test 
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Mann-Kendall Trend Analysis 

n 14 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 15.5456 

Standardized Value of S -0.1287 

Test Value (S) -3 

Tabulated p-value 0.4570 

Approximate p-v alue 0.4488 

OLS Regression Line (Blue) 

OLS Regression Slope -0.3211 

OLS Regression Intercept 653.8700 

Theil-Sen T rend Line (Red) 

Theil-Sen Slope 0.0000 

Theil-Sen Intercept 10.0000 

10 

7 

4 

Insufficient statistical ev idence 

of a significant trend at the 

specified level of significance. 
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Mann-KendaU TrendAnalysis 

n 5 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation ofS 4.0825 

Standardized Valueof S 0.7348 

M·K Test Value (S) 4 

Tabolated p-value 02420 

Appmximc:e p-value 0.2312 

0 LS Regcess im Line{llue) 

OlS Regre$sl00 Slope l.0962 

OtsRegression fl1lcn:ept ·2.198.6701 

Theil-Sea Trmd Line (Red) 

Theil-Sen Slope 

Theol-Sen """'"""' 

lmuft\cien! statistical eviderlce 


ol a significant !rend a! lite 


specified level of significance. 
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Mann-Kendall Trend Test 
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Mann-Kendall TrendAnalysis 

n 8 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard DeviationofS 8.0208 

Standardized Value of S 0.0000 
M-K TestValue (S) -1 

Tabula!ed p-value 0.5480 

1-oxJmatep-value 0.5000 

OLSRegression Line(Blue) 

CllS Regessioo Skipe -0.3318 

OLS Regiessia oloier~ fliiZJ'lZ 

Theil-Sea Trend Line (Rall 

Theil-Sen Skipe -0.0185 
Theil-Sen ln!ercepl 37.6832 

Insufficient slatislical evidence 
cl a stgnificanl trefld al lhe 

specified level olsignificance. 
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Mann-Kendall Trend Test 
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Mann-KendaU Trend Analysis 

n 7 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 6.6583 

StandardizedValue of S 06008 
~\.KTest Value (S) 5 
Tabulated p-value 0.21110 

Ac>liraxima:e p-value 02740 

OLSRegression Line (Blue) 

OlS Regressioo Slq>e 0.09&! 

OLS Regression bi!acq:t -192..3165 


Theil-SenTc-Line(Red) 

Theil-Sen Slq>e 0.0605 

Theil-Sen lnrercep -120.4617 


Insufficient statistical evidence 

cl a significant !renda! the 

specified level cl sigriificance. 
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Mann-Kendall Trend Test 
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Mann-Kendall Trend Analysis 

n 16 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Oe-1iation of S 22.0151 
Standardized Value of S 0.7722 
M-K Test Value (S) 18 

Tabulated p-value 0.2250 
Approximate p-value 0.2200 

OLS Regression Line (Blue) 

OLS Regression Slope -0.0031 

OLS Regression Intercept 6.6062 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope 0.0111 
Tlleil-Sen Intercept -22.2016 

lllSufficient statistical evidence 


of a significant trend at the 

specified level ofsignificance. 
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Mann-Kendall Trend Test 
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3.0 

2.5 

G> 
c: 
G> 

.:! 2.00.., 
0 
~..,·c: 

·;::: 
t-;
<0_ 
~ 
<'i 1.5 

1.0 

0.5 

0.0 

1999 2002 2005 2008 2011 201• 
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Mann-Kendall Trend Analysis 

n 16 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation ofS 22.1886 

Standardized Value of S -0.1803 
M-K TestValue (S) .5 
Tabula!ed p-value 04470 

1-oxJmatep-value 04285 

OLS Regression Line(llue) 

Cll..S Regessioo Slope -0Jl851 

OLS Regiessia ollliercept 17.... 5899 

Theil-Sea Trend Line (Rall 

Theil-Sen Slope -0.005ol 
Theil-Sen ln!ercepl 11.3842 

Insufficient slatislical evidence 

cl a stgnificanl trefld al lhe 


specified level olsignificance. 
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Mann-Kendall Trend Test 


• 


2 

1 

----------------------------------

Mann-Kendall TrendAnalysis 

n 16 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 21.5639 

Standardized Value of S --0.2782 
M-K TestValue (S) -7 

T abula!ed p-value 04120 

1-oxJmatep-value 03SO' 

OLSRegression Line(Blue) 

Cll..S Regessioo Skipe -{)_()IS5 

OLS Regiessiao llliercept 101.J.l.95 

Theil-Sea Trend Line (Rall 

Theil-Sen Skipe OJXlOO 

Theil-Sen ln!ercepl 0.6800 

Insufficient slatislical evidence 

cl a stgnificanl trefld al lhe 


specified level olsignificance. 
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Mann-Kendall Trend Test 

5 

--- ---------------------------- - ------

2 

1 

Mann-Kendall TrendAnalysis 

n 16 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 21.1896 

Standardized Value of S --0.4719 
M-K TestValue (S) -11 

T abula!ed p-value 0.3450 

1-oxJmatep-value 03185 

OLSRegression Line(Blue) 

Cll..S Regessioo Skipe --01A06 

OLS Regiessia oloier~ 284.8517 

Theil-SeaTrend Line (Rall 

Theil-Sen Skipe 0.0000 

Theil-Sen ln!ercepl 2..2950 

Insufficient slatislical evidence 

cl a stgnificanl trefld al lhe 


specified level olsignificance. 
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8 

Mann-Kendall Trend Test 

-- ... ... _______ 
................... 

---~- -- -------------·------- ----

Mann•Kendall TrendAnalysis 

n 15 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation ofS 20.1825 

Standardized Value of S -0.3468 

14-K Test Value (S) -8 
Tabula!ed p-vclue 0.3490 

1-aximafep-v-ol>;e 036Lt 

OLS Regr ession Line(llue) 

OlS~ionSlope -03288 
OLS Regession kliercept li63Jl885 

Theil-SenTrend Line (Red) 

Theol-Sen Slope --0.0995 

Theil-Sen ln!ercepc 203.2442 

lnsufliaem slatislical evidence 

cl a 51gnificafll trend at lhe 


specified level of sigrificance. 
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11 

Mann-Kendall Trend Test Mann-Kendall TrendAnalysis 

n 15 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 20.1163 

Standardized Value of S -0.3480 

9 

3 

--........... _....... 
........... ............. ............ 

.... ........................ ............. 
..........,................. 

2006 2009 

------............ ............... 
..................................--

2012 2015 
1 
2000 

M-K Test Value (S) -8 

Tabula!ed p-value 0.34SO 

1-oxJmatep-value 03639 

OLS Regression Line(Blue) 

Cll..S Regessioo Skipe -02938 

OLS Regiessia oloier~ 5952108 

Theil-Sea Trend Line (Rall 

Theil-Sen Skipe -0.1739 
Theil-Sen ln!ercepl 365-4573 

Insufficient slatislical evidence 
cl a stgnificanl trefld al lhe 

specified level olsignificance. 

LL1mw-080_Sample Date 
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Mann-Kendall Trend Test 
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LL1mw~BO_Sample Date 

Mann- Kendall Trend Analysis 

n 8 

Confidence Coeffi cient 0.9500 
Level of Significance 0.0500 

Standard Deviation of S 7.7889 

Standardized Value of S --0.8987 
M-K Test Value (S) -8 

T obolared p-va!ae 0.1190 
Apprmoma!e p-value 0.18-U 

OISRl!!VessimLine.(lllue) 

OlS Regression Slope --0.8503 

OLS Regession lrltcrcepl 1,712..1611 

Theil-Sen Tr-Line (Red) 

Theil-Sen Slope --0.1306 

Theil-Sen lnta-cept 2645073 

lnsufliaent sla!islical ,..;deoce 

cl a significani lrend a! the 

specified level ol sigrificance. 
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Mann-Kendall Trend Test 
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Mann- Kendall Trend Analysis 

n 16 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Deviation of S 12.1660 
Standardized Value of S 0.4060 
M-K Test Value (SJ 10 
Tabulated p-value 0.3450 
Approximate p-value 0.3424 

OLS Regression Line (Blue) 

OLS Regression Slope 0.2935 
OLS Regression Intercept -556.8014 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope 0.1913 
Theil-Sen Intercept -368.9479 

Insufficient statistical evidence 


of a significant trend at the 

specified level of significance. 
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Mann-Kendall Trend Test 
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0.48 

0.38 

0.28 

Mann-KendaU TrendAnalysis 

n 9 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation of S 9.3452 

Standardized Value of S O.Sl50 

M-K Test Value (S) 6 

Tabola!ed p-value 0.3060 
Appraxima!e p-v-due 0.2l63 

OLS Regressim Line (Blue) 

OlS RegressionSlope 0.0094 
OlS Regressioo lr',acept -18~ 

Theil- Sea T nnlLine {Red) 

Theil-Sen Slope 00006 


Theil-Sen lmercept --0.7097 


Insufficient statistical evidmce 

of a significant !rend a! lhe 

specified level of sigrificance. 

0.18 
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LL1mw--081_Sample Date 



Mann-Kendall TrendAnalysisMann-Kendall Trend Test 
n 9 
Confidence Coefficient 0.9500 
Level ofSignificance 0.0500 

4.0 Standard Deviation ofS 9.5354 

Standardized Value of S -0.8386 
M-K TestValue (S) -9 

T abula!ed p-value 0.2380 

1-oxJmatep-value 0.2008 

O LS RegressionLine(llue) 

Cll..S Regessioo Slope -0. 1453 

OLS Regiessia oloier~ 2933581 

Theil- SeaTrend Line (Rall 
3.0 Theil-Sen Slope -0.0940 

Theil-Sen ln!ercepl 1896219 

Insufficient slatislical evidence 
c: cl a stgnificanl trefld al lhe;:: 
Q> 2.5 specified level olsignificance. 
<> 
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Mann-Kendall Trend Test 
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Mann-KendaH TrendAnalysis 

n 9 

Confidence Coefficiern 09500 

Lwel ofSigrificance 00500 

SQndard Devialion ofs 9539' 

~edValueciS O!XXXI 
114-KTest~alue(S) l 

T+4redp-v2'oe OS400 

:,,O.U11Uii!&e~ 05000 

OLS Reg<essial Line(BlueJ 

OlS~Slqie ~0512 

OLS l!egres510f1 lriemep 1039312 

Thetl-S..Tread Line (R..rl 

Theil-Ser Slape 0006.J 

Thell-Ser ln!acqi -116518 

lra"6aenl st=aslical eridence 

"'.~Irene at fle 
specrlied levEI cl~& "•:e 
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Mann-Kendall Trend Test 
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Mann-Kendall TrendAnalysis 

n 22 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 35.3412 

Standardized Value of S ..0.7357 
M-K Test Value (S) ·21 
Tabulated p-va!oe 0.2340 

AR>coxima!e p-value 0.2310 

OLSR"!l'°essimLine(llue) 

OlS Regressioo Slape ..0.0258 

OlS Regressioo •11acqA 522336 

Theil-Sen T r-1..ine (Red) 
Theil-Sen Slape -0.IXl'l 

Theil-Sen ~itacqA 85093 

lnsufliaflll sta!istical e.idence 

al a significanl trend al !he 


specified level cl significance . 
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Mann-Kendall Trend Test 


10 

8 

Mann-Kendall TrendAnalysis 

n 22 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 35.4354 

Standardized Value of S -4.7410 

M-K TestValue (S) -169 

Tabula!ed p-value 0.0000 

1-oxJmatep-value 0.0000 

OLSRegression Line(Blue) 

CllS Regessioo Skipe --0.4348 

OLS Regiessiao loier~ ai93lJS 

Theil-Sea Trend Line (Rall 

Theil-Sen Skipe -0405ol 
Theil-Sen ln!ercepl 8196615 

SlatislicaOy significari evidence 


cl a decreasing !rendat the 


specified level olsignificance. 
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Mann-Kendall Trend Test 

5 

---------------------............ 


2 

Mann-Kendall TrendAnalysis 

n 22 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 35.2846 

Standardized Value of S -3.3442 

M-K TestValue (S) -119 

T abula!ed p-value 0.0000 

1-oxJmatep-value 0.0004 

OLS Regression Line(Blue) 

Cll..S Regessioo Skipe -0 1"ll8 

OLS Regiessia oloier~ 2ll6001 

Theil-SeaTrend Line (Rall 

Theil-Sen Skipe -0.1061 

Theil-Sen ln!ercepl 216_!)882 

SlatislicaOy significari evidence 


cl a decreasing !rendat the 


specified level olsignificance. 
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Mann-Kendall Trend Test 
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8 

6 

Mann•Kendall Trend Analysis 

n 22 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation ofS 35.2562 

Standardized Value of S -2.3826 

14-K Test Value (S) -85 

Tabula!ed p-vclue 0.0080 

1-aximafep-v-ol>;e 00086 

OLS Regression Line(llue) 

OlS~ionSlope ~.2032 

OLS Regession kliercept -<10.2307 

Theil-SenTrend Line (Red) 

Theol-Sen Slope ·1Ul995 

Theil-Sen ln!ercepc 2013819 

5"'bs1Jca0y significant "''deoce 

cl a c!ecreasmg !rendal !he 


specified level of sigrificance. 


0 
1999 2002 2005 2008 2011 2014 
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Mann-Kendall Trend Test 
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Mann- Kendall Trend Analysis 

n 21 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 32.8988 

Standardized Value of S -4.8026 

M-K TestValue (S) -159 

T obolared p-va!ae 0.0000 
Apprmoma!e p-value 0.0000 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope -1.1257 

OLS Regession lrltcrcepl 2278.JtSS 

Theil-Sen Tr-Liae (Red) 

Theil-Sen Slope -1.0183 

Theil-Sen lnuroept 2Jl60.2950 

Sla!isbcally significant evidence 

ol • decreasing !rend al lhe 

specified level ol sigrificance. 

-1 
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LL1mw~83_Sample Date 
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Mann-Kendall Trend Test 


34 

24 

----------- ......... _____... 
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--------...... ...-----------------...........__ --......._ 

Mann- Kendall TrendAnalysis 

n 21 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 32.5986 

Standardized Value of S -2.4848 
M-K TestValue (S) -82 

Tobolared p-va!ae 0Jl070 
Apprmoma!e p-value 0.0065 

OISRl!!VessimLine.(lllue) 

OlS Regression Slope -0_7256 

OLS Regession lrltcrcepl 1482.8386 

Theil-Sen Tr-Line (Red) 

Theil-Sen Slope -O<M25 
Theil-Sen lnuroept 912.2795 

Sla!isbcally significant evidence 


ol • decreasing !rend al lhe 


specified level cl significance. 
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Mann-Kendall Trend Test 
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2008 2011 
LL1mw-083_Sample Date 
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x 
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0.4 

02 

0.0 
1999 2002 

Mann-Kendall TrendAnalysis 

n 22 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 35.3129 

Standardized Value of S -3.1716 

M-K Test Value (S) -113 

Tabulated p-va!oe O.Cl010 

AR>coxima!e p-value 0.0008 

OLSRegt"essimLine(llue) 

OlS Regressioo Slape --0.()111 

OlS Regressioo •11acqA &!0090 

Theil-Sen T r-1..ine (Red) 
Theil-Sen Slape --0.026G 
Theil-Sen ~itacqA 53.6477 

Sla!islicafly significant evioence 

ol a oecreasing !rend at lhe 

specified level cl significance. 



Mann-Kendall Trend Test 
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Mann-Kendall TrendAnalysis 

n 15 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 202073 

Standardized Value of S -2.0785 

M-K Test Value (S) -0 

Tabulated p-va!oe 0.0180 

AR>coxima!e p-value 0.0188 

OLSRegt"essimLine(llue) 

OlS Regressioo Slape .~)_0367 

OlS Regressioo •11acqA 1~3446 

Theil-Sen T r-1..ine (Red) 
Theil-Sen Slape --0.0358 
Theil-Sen ~itacqA n.53'5 

Sla!isticafly significant evioence 

ol a oecreasing trend at the 

specified level cl significance . 

02 
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Mann-Kendall Trend Test 


15 

13 

9 I 

7 

Mann-Kendall TrendAnalysis 

n 15 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 20.0915 

Standardized Value of S -1.9909 

M-K TestValue (S) -41 

Tabula!ed p-value 0.0230 

1-oxJmatep-value 00232 

OLSRegression Line(Blue) 

Cll..S Regessioo Skipe -0.4130 

OLS Regiessia oloier~ 8409581 

Theil-Sea Trend Line (Rall 

Theil-Sen Skipe -03857 
Theil-Sen ln!ercepl 785.8354 

SlatislicaOy significari evidence 


cl a decreasing !rendat the 


specified level olsignificance. 
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Mann-Kendall Trend Test 
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1999 
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2005 2008 21111 

Mann-Kendall TrendAnalysis 

n 15 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 20.0915 

Standardized Value of S -3.2850 

M-K TestValue (S) -67 

T abula!ed p-value 0.0000 

1-oxJmatep-value 0Jl005 

OLS Regression Line(Blue) 

Cll..S Regessioo Skipe --03344 

OLS Regiessia oloier~ 67529:

Theil-Sea Trend Line (Rall 

Theil-Sen Skipe --0.2536 
Theil-Sen ln!ercepl 512.0182 

SlatislicaOy significari evidence 


cl a decreasing !rendat the 


specified level olsignificance. 




Mann-Kendall Trend Test 
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Mann-Kendall Trend Analysis 

n 15 

Confidence Coefficient 0.9500 
Level ofSignificance 0.0500 

Standard Deviation ofS 20.2073 

Standardized Value ofS -3.isn 

M-K TestValue (S) -65 

T abula!ed p-value 0.0000 

1-oxJmatep-value 0Jl008 

OLS Regression Line(Blue) 

Cll..S Regessioo Skipe --0.3137 

OLSRegiessiao loier~ 632.5515 

Theil-SeaTrend Line (Rall 

Theil-Sen Skipe --0.2030 
Theil-Sen ln!ercepl 4ll!'-3325 

SlatislicaOy significari evidence 


cl a decreasing !rendat the 


specified level olsignificance. 
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Mann-Kendall Trend Test 
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9 

Mann- Kendall Trend Analysis 

n 14 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 18.2117 

Standardized Value of S -3.8437 

M-K TestValue (S) -71 

T obolared p-va!ae 0.0000 
Apprmoma!e p-value 0.0001 

OISRl!!VessimLiae(lllue) 

OlS Regression Slope -0.'535 

OLS Regession lrna-cepl 1.528.7545 

Theil-Sen Tr-Liae (Red) 

Theil-Sen Slope -08421 

Theil-Sen lnuroept 1.107.3496 

Sla!isbcally significant evidence 

ol • decreasing !rend al lhe 

specified level cl significance. 
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Mann-Kendall Trend Test 
 Mann-Kendall TrendAnalysis 

n 15 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviationof S 19.9416 

Standardized Value of S ·2.4070 
M-K Test Value (S) -'9 

Tabulated p-va!oe 0.0080 

AR>coxima!e p-value 0.0080 

OLSRegt"essimLine(llue) 

OlS Regressioo Slape -OJl300 

OlS Regressioo •11acqA 60.8321 

Theil-Sen T r-1..ine (Red) 
Theil-Sen Slape --OJ1IT2 
Theil-Sen ~itacqA 55:ZIJ7 

Sla!islicafly significant evioence 

ol a oecreasing !rend at the 

specified level cl significance. 
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Mann-Kendall Trend Test 
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Mann-KendaU Trend Analysis 

n 14 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 18.1384 

StandardizedValue of S -0.5513 

~\.KTestValue (S) -11 

Tabulated p-value 0.2960 

Ac>liraxima:e p-value 0.2l07 

OLS Regression Line (Blue) 

OlS Regressioo Slq>e 0182' 

OLS Regression bi!acq:t -33937S7 

Theil-SenTr-Line(Red) 

Theil-Sen Slq>e -02000 

Theil-Sen lnrercep 4'0.6078 

Insufficient statistical evidence 

cl a significant !rend a! the 

specified level cl sigriificance. 
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Mann-Kendall Trend Test 
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Mann-Kendall TrendAnalysis 

n 15 
Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviationof S 20.1329 

Standardized Value of S -0.5464 
M-K Test Value (S) ·12 

Tabulated p-va!oe 02790 

AR>coxima!e p-value 0292• 

OLSRegt"essimLine(llue) 

OlS Regressioo Slape -0.11261 

OLS Regressioo •11acqA 53.6337 

Theil-Sen T r-1..ine (Red) 
Theil-Sen Slape -0.0360 
Theil-Sen ~itacqA n.43;1 

lnsufliaflll sta!istical e.idence 

al a significanl trend al !he 


specified level cl significance. 
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Mann-KendaU Trend Analysis 

n 11 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation ofS 12.4633 

StandardizedValue of S 0.0802 
~\.KTest Value (S) 2 
Tabulated p-value 0 4400 

Ac>liraxima:e p-value 0 4680 

OLS Regression Line (Blue) 

OlS Regressioo Slq>e 0.-4484 
OLS Regression bi!acq:t .!lJ225SQ 

Theil-SenT c-Line(Red) 

Theil-Sen Slq>e 0.0000 
Theil-Sen lnrercep 05 100 

Insufficient statistical evidence 

cl a significant !renda! the 


specified level cl sigriificance. 
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Mann-Kendall Trend Analysis 

n 7 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard De-tiation of S 6.5828 

Standardized Value of S 0.4557 
Test Value (S) 4 

Tabulated p-value 0.2810 

Approximate p-value 0.3243 

OLS Regression Line (Blue) 

OLS Regression Slope 0.8596 

OLS Regression Intercept ·1.Sn.6415 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope 1.0887 

Theil-Sen Intercept -2.177.9636 

Insufficient statistical ev idence 

of a significant trend at the 

specified level ofsignificance. 
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LL11mw-002-Bis(2-ethylhexyl)phthalate 

Mann-Kendall Trend Analysis 

n 14 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Deviation of S 16.9804 

Standardized Value of S 0.0000 
Test Value (S) 1 

T abuJated p-value 0.5000 
Approximate p-value 0.5000 

OLS Regression Line (Blue) 

OLS Regression Slope -0.6976 

OLS Regression Intercept 1.408.4269 

Theil-Sen Trem Line (Red) 

Theil-Sen Slope 0.0000 

Theil-Sen Intercept 10.0000 

Insufficient statistical evidence 

of a significant trend at tile 

specified level of significance. 
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Mann-Kendall Trend Analysis 

n 6 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 5.3229 

Standardized Value of S 0.3757 

Test Value (SJ 3 

Tabulated p-value 0.3600 

Approximate p-value 0.3536 

OLSRegression Line (Blue) 

OLS Regression Slope ·0.0350 

OLS Regression Intercept 75.6185 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope 0.4223 

Theil-Sen Intercept -843.6757 

Insufficient statistical evidence 

of a significant trend at the 
specified level of significance. 
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Mann-KendallTrend .Analysis 

n 
Confidence Coefficient 

Level of S.gnificonce 

Standard Deviation of S 

Standl!rdlzed Value of S 

Test Vatue ($) 

Tabulaiad p-val"" 

Ai>l>tOXHM'6 p-vaf~ 

OLS Reg<ession Line (lluo) 

OLS Regros.,on Sk>pe 

OLS Regression lrnaceit 

Theil-Sett T n nlLine (Red) 

Thell-Sen 9
Thei~Sen ln!l!<cept 

6 

0.9500 

0.0500 

5.2281 

1.3389 

8 

0.0680 

0.0903 

0.0080 

·15.8373 

0.0115 

·22.9495 

lnsuffiaent s1atistical evidence 

ol a significant trend at ihe 

specified level of significance. 



Mann·Kendall Trend AnalysisMann-Kendall Trend Test 
n 6 

Confidence Coefficient 0.9500 

Level of S.gnifieance 0.0500 

Standard Deviation of S 5.3229 
0.59 

StandardizedVoice of S 2.2544 

Test Value (S) 13 

Tabulated p-value 0.0080 

Ai>clrcoomaie p-valce 0.0121 

0.49 

OLS R-eui.., l.ine(llue) 


OlS ~essiorSklpe 0.0305 
"'c OlS~OSSIOft-eepl ·6Ct8108 
"':J 

B o.39 Theil·Sett T nond Line (Red)0 
Theol·Sen Sklpe 0.0361 --c 
Theol·Sen I~ ·192..~

Q 
~ 
N Slaus11eally significant evidence 

029 ol an 1ncreas1ng IJel1d a1 !he 

spectfied level ol significance. 
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0.09 

1996 1999 2002 2005 2008 2011 


LL1 mw-063_ Sample Date 

, 
I 

I,, 
I,, 

,,,,,, 
/,, 

I 
I,, 

I 
I, 

,/ 




6 

Mann-Kendall Trend Test 
 Mnnn·Kendall Trend Analysis 

II 5 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 4.0825 

Standllrd1ud Value of S 0.7348 

Test Value (S) 4 

Tabulaied p-value 0.2420 

Ai>1><ox1mate p-valoe 0.2312 

OLS Regr essi.., Line (llue) 

OLS Rearossien Slope 1.0952 

OLS Regrossien lrafCElll ·2.198.6101 

Theil· Sen Trend Line(Red) 

Thetl·Sert Slope 1.2659 

Theol·Sert ln,..eept . 2.541.2994 

Insufficient slaUsbcal Mdence 
ol e significant trMd ot the 

spec1fied level ol sigrvficonce. 
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Mann-Kendall Trend Analysis 

n 6 

Confidence Coeffi cient 0.9500 

Level of S.gn1ficance 0.0500 

Standard Deviation of S 5.3229 

Slandardlzed Value of S · 1.5029 

Test value (S) -9 

Tabulated p-value 0.0680 

~®ma"' p-vali.e 0.0664 

OLS R419f'euian Line (Blue) 

OLS Regression Slope -1.4939 

OLS ~ lri..BCEP< 3.001.7097 

Theil· Sett Trend Line (Red) 

Theol·Sen Slope ~

Theil·Sen lruercep1 695.1614 

lnsuffictenl $1aUSllCi!I evidence 

cl a s1gnrfiunl trend at !he 

specified level cl significance. 
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Mann-Kendall Trend Test ' Mann-Kendall Trend Analysis 

n 

Confidence Coefficient 

level of Significance 

Standard Deviation of S 

27 

0.9500 
0.0500 

479375 

8 

Slandanfozed Value of S 

M-K TestValue (S} 

"9px. Crilical Value (0 05) 

Approximale jH'alue 

-0 5215 

·26 
·16'49 
03010 

"'c 
"':J 6 

.s 
0--c 
0• 
~ 
N' ~ 

OLS Regcessim Line (Blue) 

Ol.S Regression Slope 

Ol.S Regression W...OC!lll 

n..,;1-SeaTrend liDe (Redl 

Theil-Sen Slope 

Theil-Sen m:e.ce,,t 

-0 1035 

2086231 

-000&0 
83860 

lnsufficienl statistical evidence 

of a si!J)ificarj trend al the 

specified level of significance 
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Mann-Kendall Trend Analysis 

n 27 
Confidence Coefficient 0.9500 
level of Significance 0.0500 
Standard Deviation of S •7.0956 
Slandanfozed Value of S ·2 '363 
M-K Test Value (S} ·118 
"9px. Crilical Value (0 05) ·1 6'49 
Approximale jH'alue 0006.S 

OLS Regcessim Line (Blue) 

Ol.S Regression Slope -03255 
Ol.S Regression "*"oei>I 65's;'88 

n..,;1-SeaTrend liDe (Redl 

Theil-Sen Slope -00055 
Theil-Sen m:e.ce,,t 110506 

SGtistically s1g<Wticanl evidence 


o! a decreasing trend at the 


specified level o! significance 
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Mann-Kendall Trend Anillysis 

n 

Confidence Coefficient 

Level of Significance 

St-ondard Deviation of S 
StandaRfrzed Value ofS 

M-KTestValue (S) 

Tabula:ed p-vali.e 

Approxima:e p-value 

OLS Regressim Liae (llue) 

OlSRegression Slope 

OlS Regression kmcept 

Theil-Sea Tram Liae (Rodi 

Theil-Sen Slope 

Theil-Sen lrila<EP 

lnsufficielll slalis bcal evidence 

d a sigl1ificant !rend al Ille 

specified level d significance 

14 

0.9500 
0.0500 

17.7012 

-0 3955 
·8 

033'0 
03463 

-00703 
1.U2219 

00000 
26560 
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x 
0 
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0.4 

Mann-Kendall Trend Analysis 

n 14 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation of S 16 3809 

Standardized Value of S -08547 
M-K TestValue (S) -15 
Tabula!ed jttalue 0..2250 
twaximate p-value 0196A 

0 LS Regress Kin Line Olue) 

OLS Regression Skipe 00120 
OLS Regressioo lnte<cop ·238886 

Tbeil-SeaTrend Lille (Red) 

Tbei-Sen Skipe 00000 
Theil-Sen lr.2roepl 01000 

lnsalliaent slabsllcal evidence 

of a sigrilicanl trend at the 


specified level ol signlicance 
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Mann-Kendall Trend Test 
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Mann- Kendall Trend Analysis 

n 13 
Confidence Coefficient 0.9500 
level of Significance 0.0500 
Standard Oeviatioo of S 157586 
St-"'1dardized Valueof S ·1 0153 
M-K Test Value (S) -17 

Tabuk-ted p-value 018'0 
t.pproxilr.at:e ~ue 0 1550 

OLSRegression Liae (llueJ 

Ol.S Regression Slope -OG771 
OlSRegression~""'.....,. 1.3638892 

Theil-SeaTrend Liae (Redl 

Thal-Sen Slope -038&5 
Theil-Sen ln:acept m 5536 

lnsuflicier11 slalistical eYldence 
of a sigMicafj trend at lhe 

specified level of significance 



Mann-Kendall Trend Test 
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0 
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LL2mw-267_Sample Date 

Mann- Kendall Trend Analysis 

n 13 
Confidence Coefficient 0.9500 
level of Significance 0.0500 
Standard Oeviatioo of S 16 3605 
St-"'1dardized Value of S ·2 200' 
M-K Test Value (S) .37 
T abuk-ted p-value 00150 

t.pproxilr.at:e ~ue 00139 

OLSRegression l..iae (llueJ 

Ol.S Regression Slope .() 602'3 

OlSRegression~""'.....,. 1.2132912 

Theil-SeaTrend l..iae (Redl 

Thal-Sen Slope .() 0&29 
Theil-Sen ln:acept 86586S 

SG!istically s1grWtic;n eY1dence 

d a oeaeasing trend al the 

specified level d significance 

2016 
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Mann- Kendall Trend Analysis 

n 13 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation of S 161658 
Standardized Value of S 0 1856 
M-KTestValue (S) ' Tcbula'.ed p-value 0'290 
~p-value 0•264 

OLSRegTessi<ln Lille (lllue) 
Ol.S Regression Slope 00236 
Ol.S Regression kllercep "'628'3 

Tbeil-Sea Trend Lille (Red) 

Tbei-Sen Slope 00000 
Theil-Sen lnleroepl 11000 

lnsvlficielll slatislical eYldeo1ce 

of a significaril lrend at Ille 


specified level ol signfi
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Mann-Kendall Trend Test 
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Mann-Kendall Trend Analysis 

n 8 
Confidence Coefficient 0.9500 
level of Significance 0.0500 
Standard Deviation of S 8.0208 
Slandardized Value of S .() 7481 

M-K Test Value (S) .7 

Tabula!ed p-value 02740 
~oximale p-value 0.2272 

OLSRegression u.e (Blue) 

Ol.S Regression Slope .()5717 

Ol.SRegression lnlac;ept l.151 8661 

Tlle;l-S-Tram! liDe IRedl 
Theil-Sen Slope .()26" 

Theil-Sen lr<e<cept Sll7923 

lnsullicienl slatislical ev!dcn:e 

of a significanl trend at lhe 

specified level of significance. 
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Mann-Kendall Trend Test 


0.97 

0.87 

0.11 

"'c 
"' 0.6'N 
c 
C> 

..0 -~ 0.51 

c 
0 
c:,_0.47 
...... 

0.37 
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Mann-Kendall Trend Analysis 

n 7 

Confidence Coefficient 0.9500 
level of Significance 0.0500 
Srandard Deviation of S 6.3770 

Standardized Value of S -109n 
M-K Test Value (S) ·8 
Tabula!ed irvalue 01190 
Approxiir.ale ~ue 01362 

0 LS Regcession Line (Bue) 

Ol.S Regression Slope .() 0300 

OlSRegression lna""IJ( 605517 

TIM!;l-S-Trend Line (Red) 

Thei-Sen Slope .() 0105 
Theil-Sen lnleroepl 21 1558 

lnsufficiem statistical evidence 


of a significanl !Tend at lhe 


specified level of signficance 


------------------·---·---~~-,,. 
0.o7 

2002 2006 2008 2010 2012 

LL3mw-236_Sample Date 



Mann-Kendall Trend Test 
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2013 2016 

Mann- Kendall Trend Analysis 

n 7 
Confi dence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation of S 65828 
Standardized Value of S o•557 
M-KTestValue (S) ' Tcbula'.ed p-value 0.2810 

~p-value 032'3 

OLSRegTessi<ln l.iDe (lllue) 
OLS Regression Slope 00235 
OLS Regression kllercep -'1~ 

Tbeil-Sea Trend l.iDe (Red) 

Tbei-Sen Slope 00132 
Theil-Sen lnleroepl ·263699 

lnsvlficielll slatislical eYldeo1ce 
of a significaril lrend at Ille 

specified level ol signfi
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Mann-Kendall Trend Analysis 

n 7 

Confidence Coefficient 0.9500 
level of Significance 0.0500 

Srandard Deviation of S 66583 

Standardized Value of S 00000 
M-K Test Value (S) ·1 
Tabula!ed irvalue 05000 
Approxiir.ale ~ue 05000 

0 LS Regcessim Line (Bue) 

Ol.S Regression Slope -00007 
OlSRegression lna""IJ( 26788 

Ti.e;l-S-Trmd Line (Red) 

Thal-Sen Slope -00153 

Theil-Sen lnleroepl 312260 

lnsufficiem statistical evidence 


of a significanl !Tend at lhe 


specified level of significance 
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Mann-Kendall Trend Test 
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Mann-KendaUTrendAnillysis 

n 1 

Coofidence Coefficieru 09500 

Level of S.gnificaooe 0.0500 

Standard l>Gv1ofioo of S 6.6583 

5enclatmed Value of S .{) 300I 

M-KTest Value (S) .3 
T abula'.ed p-.-ue 03860 

A!lllraximate p-value 0.3819 

OLS Regressian Line(l'lue) 

OlSRegres510tl Slope --00101 

OlSRegresst011 lntereei>1 239012 

Tlleil-Sen Trend Line (Red) 

"heil-Sen Slope .{).273) 

Theil-Set> Intercept 551.3952 

lnsuftiaenl statisbcal evidence 

d a signlicant lrend al h 

specified level d sig>ficance 

0 2013 20162007 20102001 
LL3mw-237 _Sample Date 
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Mann-Kendall Trend Analysis 

n 7 
Confidence Coefficient 0.9500 
l evel of Significance 0.0500 
Standard Deviation ofS 66583 
Standanfrzed Value of S --0 300' 
M-KTestValue(S) -3 
T ebula:ed p-vali.e 03860 
,Waxima:e p-value 03819 

OLS Regressim Liae ~ 
O!.S Regression Slope --00112 

O!.S Regress"'" kmcqit 28&176 

Theil-SeaT n•od Lille IRedl 
Theil-Sen Slope --0 ct58 

Theil-Sen lnlen:EPI 8399563 

lnsuffiaeril stalisbcal evidence 

d a significant lrend at !lie 

specified leYel d signficance 



Mann- Kendall Trend Analysis Mann-Kendall Trend Test 
n 21 
Confidence Coefficient 0.9500 
level of Significance 0.0500 

61 Standard Oeviatioo of S 330SS5 
St-"'1dardized Value of S ·3 9630 
M-K Test Value (S) ·132 
Tabuk-ted p-value 00000 
t.pproxilr.at:e ~ue 00000 

OLSRegression l..iae (llueJ 

Ol.S Regression Slope ·2.3120 
OlSRegression ~ilec<ej:( •.6T7Ga63 

Theil-SeaTrend l..iae (Redl 

Thal-Sen Slope ·22766 
Theil-Sen ln:acept 46005'8' 

SG!istically s1grWtic;neY1dence 

d a oeaeasing trend al the 

specified level d significance 
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Mann-Kendall Trend AnalysisMann-Kendall Trend Test 
n 21 

Confidence Coefficient 0.9500 
level of Significance 0.0500 

--

Srandard Deviation of S 32.2749 
5 Standardized Valueof S .() 5577 

M-K Test Value (S) -19 
Tabula!ed irvalue 03060 
Approxiir.ale ~ue 0288S 

4 
0 LS Regcession Line (Bue) 

Ol.S Regression Slope .()QB"'c 
OlSRegression ina""IJ( 80 7490

N "' c 
C> 

..0 3 TIM!;l-S-Trend Line (Red) 

c--0 
Thal-Sen Slope 0 0000 
Theil-Sen lnleroepl 04900 q 

M_ 
lnsufficiem statistical evidence 

2 of a significanl !Tend at lhe 

specified level of signficance 

0 
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LL3mw-238_Sample Date 



Mann-Kendall Trend Test 

132 

112 
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LL3mw-238_Sample Date 
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32 
2001 

Mann-Kendall Trend Analysis 

n 21 

Confidence Coefficient 0.9500 
level ofSignificance 0.0500 
Standard Deviation ofS 33 1160 

Slandardized Value of S ·2 7479 

M-K Test Value (S) ·92 
Tabula!ed p-value 00020 
~oximale p-value 00030 

OLSRegression u.e(Blue) 

Ol.SRegression Slope ·2.9005 
Ol.SRegression lnlac;ept 5'°7 7ll57 

Tlle;l-S-Tram! liDe (Redl 

Theil-Sen Slope ·32137 

Theil-Sen lr<e<cept 6.5308206 

Slatislically s1gMicanl CY1dence 

cl a aecreasing lrend at the 

specified level oi significance. 



Mann-Kenda ll Trend AnolysisMann-Kendall Trend Test 
n 22 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 


6 


--------- ---- ------------------ ----------
--------------------

St-ondard Deviation of S 34 8329 

Standard'rzed Value ofS ·2 2680 

M-KTestValue (S) .8() 


Tabula:ed p-vali.e 00110 

5 
 Approxima:e p-value 00117 

OLS ~essim Liae (llue) 


OlSRegression Slope -0327• 

OlS Regression kmcept 660 7584 


Theil-Sea Tram Liae (Rodi 

Theil-Sen Slope -00706 
Theil-Sen bila<EP 1.U9890 

S!a!istically signficanl evidence 


d a decreasing IJend al Ille 

2 
 specified level of significance 

0 
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LL3mw-238_Sample Date 




Mann-Kendall Trend Test 
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Mann-Kendall Trend Analysis 

n 21 

Confidence Coefficient 0.9500 
level ofSignificance 0.0500 
Standard Deviation ofS 32.9697 

Slandardized Value of S ·17592 
M-K Test Value (S) .59 

Tabula!ed p-value 00&30 
~oximale p-value 003$3 

OLSRegression u.e(Blue) 

Ol.SRegression Slope -OS&97 

Ol.SRegression lnlac;ept 1.11&8207 

Tlle;l-S-Tram! Lille IRedl 
Theil-Sen Slope -037•7 

Theil-Sen lr<e<cept 7632513 

Slatislically s1gMicanl CY1dence 

cl a aecreasing lrend at the 

specified level oi significance. 
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Mann-Kendall Trend AnillysisMann-Kendall Trend Test 
n 21 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 
St-ondard Deviation of S 32.8583 
Standard'rzed Value ofS ·17043 
M-KTestValue (S) ·57 
Tabula:ed p-vali.e 00&90 
Approxima:e p-value OOU2 

OLS Regressim Liae (llue) 

OlSRegression Slope -02937 
OlS Regression kmcept 593233i 

Theil-Sea Tram Liae (Rodi 

Theil-Sen Slope .()()161 

Theil-Sen bila<EP 936080 

S!a!istically signficanl evidence 

d a decreasing IJend al Ille 

specified level d significance 
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0 
2001 
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2007 2010 2013 2016 

LL3mw-238_Sample Date 
2004 

Mann-Kendall Trend Anillysis 

n 22 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 
St-ondard Deviation ofS 34 5157 
Standard'rzed Value ofS ·2 6365 
M-KTestValue (S) ·92 
Tabula:ed p-vali.e 00040 
Approxima:e p-value Oll0'2 

OLS Regressim Liae (llue) 

OlSRegression Slope -02773 
OlS Regression kmcept 558 7063 

Theil-Sea Tram Liae (Rodi 

Theil-Sen Slope .()0570 

Theil-Sen bila<EP 115'682 

S!a!istically signficanl evidence 


d a decreasing IJend al Ille 


specified level d significance 






Mann-Kendall Trend Test 
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2013 2016 

Mann-Kendall Trend Analysis 

n 7 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Oeviabon of S 6.506' 
Slandardized Value of S 03074 
M-K TestValue (S) 3 
Tobuk-led p-val"" 03860 
~aximale p-value 03793 

OLS RegressiGn Line~ 

OlS Regression Slope 00136 
OlSfleo7essial "1:aoe!lt ·260&99 

Theil-SeaT renl Line (ReoO 

Theil-Seo Slope 00989 
Theil-Ser> lnlm:ept ·197 3551 

lnsulficienl slalislical CMdonc:e 
of a sigrificanl trend al l'1e 

specified level of sigrificance 
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Mann-Kendall Trend Analysis 

n 16 

Coofidence Coefficient 09500 
Level of Sigrificance 0.0500 
Slandafd Deviaoon ols 222111 

S!aidanized Value olS .06753 

M-KTest Value (SJ -16 

Tabula:ed p-val..e 02530 
Ajiproxima'£ p-value 02497 

OLS Regressim Line (Blue) 

OLS Reg<ession Slope .00520 
OLS Reg<essian lntercepe 112~9 

Theil -Sen Tnnl Line {Red) 

Theil-Sen Slope .0265' 

Thell-Sen lnten:epi !">39 4526 

lnsulliaenl sta!Jsbcal evodenoe 

ol a signific:ald orend at the 
specified level ol stgndicance 
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0 
2001 2007 2010 2013 2016 

LL3mw-241_Sample Date 



Mann-Kendall Trend Test 
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C> 

..0 

c--0 

0 
i>_024 
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0.14 
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0.04 

2001 

Mann-Kendall Trend Analysis 

n 16 
Confidence Coefficient 0.9500 
level of Significance 0.0500 
Srandard Deviation of S 206882 
Standardized Value of S 0•350 
M-K Test Value (S) 10 
Tabula!ed irvalue 03450 
Approxiir.ale ~ue 03318 

0 LS Regcession Line (Bue) 

Ol.S Regression Slope 00026 
OlSRegression lna""IJ( -5 1036 

TIM!;l-S-Trend Line (Red) 

Thal-Sen Slope 00000 
Theil-Sen lnleroepl 01000 

lnsufficiem statistical evidence 


of a significanl !rend at lhe 


specified level of signficance 
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16 n 
09500Confidence Coefficient 
0.0500Level of Sognificaoce 

221886St;ndard l)eviallon d S 
-08112Standardi1ed Valueof S 

-19M-KTest Value (S) 
01250TaWated p-value 
02086Apixaximate p-value 

OLS R"9'essie11 Line (llue) 
-00485OLS Regression Slope 

1023015OLS Regression lrnercepl 

Theil-SenTrend Lille (Rodi 
-01871Th!il-Sen Slope 

380.4473Thell·Sen lrn.<cepl 

lcsuiiaenl slatlSbclli evi<lel>ee 

ofa significant trencl al the 

specified level of s1grjfieance 

20162013 
2f1J1 20101 

2001 LL3mw-241_Sampte Date 

3 



10 

Mann-Kendall Trend Test 
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"' 6:J 
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2001 2007 2010 2013 20162004 

LL3mw-241_Sample Date 

Mann-KendallTrend Anillysis 

n 16 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 
St-ondard Deviation ofS 21.992• 
Standard'rzed Value ofS --0 n1s 
M-KTestValue (S) -17 

Tabula:ed p-vali.e 02530 
Approxima:e p-value 0.2335 

OLS Regressim Liae (llue) 

OlSRegression Slope .()C25C 

OlS Regression kmcept 8566368 

Theil-Sea Tram Liae (Rodi 

Theil-Sen Slope .()0069 

Theil-Sen lrila<EP 1• 1088 

lnsufficielll slalis bcal evidence 


d a sigl1ificant !rend al Ille 


specified level of significance 




Mann-Kendall Trend Test 

6 

5 

Mann-Kendall Trend Anolysis 

n 16 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 
St-ondard Deviation of S 22.1660 
Standard'rzed Value ofS ·2 9324 
M-KTestValue (S) -66 
Tabula:ed p-vali.e 00010 
Approxima:e p-value 00017 

OLS ~essim Liae (llue) 

OlSRegression Slope .() 1S71 
OlS Regression kmcept 3391860 

Theil-Sea TramLiae (Rodi 

Theil-Sen Slope .()'3()& 

Theil-Sen bila<EP 86.90288 

S!a!istically signficanl evidence 


d a decreasing IJend al Ille 


specified level d significance 
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Mann-Kendall Trend Test 
6 

5 

------·-

Mann-Kendall Trend Anolysis 

n 16 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 
St-ondard Deviation of S 22.1660 
Standard'rzed Value ofS ·2 3910 
M-KTestValue (S) ·5' 
Tabula:ed p-vali.e oooeo 
Approxima:e p-value Oooe.t 

OLS ~essim Liae (llue) 

OlSRegression Slope -0 1195 
OlS Regression kmcept 2432689 

Theil-Sea TramLiae (Rodi 

Theil-Sen Slope -0.&05' 
Theil-Sen bila<EP 8188176 

S!a!istically signficanl evidence 


d a decreasing IJend al Ille 


specified level d significance 
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Mann-Kendall Trend Test 
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0.4 
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LL3mw-241_Sample Date 

Mann-Kendall Trend Analysis 

n 16 
Confidence Coefficient 0.9500 
l evel of Significance 0.0500 

Standard Deviation of S 22.0227 
Standanfrzed Value of S ·3 269' 
M-KTestValue (S) .73 

T ebula:ed p-vali.e 00000 
,Waxima:e p-value 00005 

OLS Regressim Liae ~ 

O!.S Regression Slope .00713 

OlS Regress"'" kmcqit 1.U6082 

Theil-SeaT n•od Lille IRedl 
Theil-Sen Slope .00860 

Theil-Sen lnlen:EPI 17•.2538 

Sta!istically s9i!icanl ev1dence 

d a decreasing trefld at lhe 


specified level ol signficance 
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Mann-Kendall T reridAnalysis 

n 7 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 5.9722 

Standardized Value of S -1.6744 

M-K Test Value (SJ -11 

Tabulated p-value 0.0680 

Approximate p-vaJue 0.0470 

OLS Regression Line (Blue) 

OLS Regression Slope -0.5952 

OLS Regression Intercept 1,197.8078 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope -0.0915 

Theil-Sen Intercept 184.7621 

Insufficient statistical evidence 

of a significant trend at the 
specified level of significance. 



Mann-Kendall Trend Test 
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2015 8 2016.4 

Mann-KendallTrend Anillysis 

n 11 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 
St-ondard Deviation ofS 12.8452 
StandaRfrzed Value ofS ·2 •912 
M-KTestValue (S) ·33 
Tabula:ed p-vali.e 00050 
Approxima:e p-value 00064 

OLS Regressim Liae (llue) 

OlSRegression Slope .()0559 

OlS Regression kmcept 113059' 

Theil-Sea Tram Liae (Rodi 

Theil-Sen Slope .()0668 

Theil-Sen bila<EP 1350361 

S!a!istically signficanl evidence 


d a decreasing IJend al Ille 


specified level of significance 
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Mann-Kendall Trend Anolysis 

n 11 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 
St-ondard Deviation of S 12.8452 
StandaRfrzed Value ofS ·2 4912 

M-KTestValue (S) ·33 
Tabula:ed p-vali.e 00050 
Approxima:e p-value 0006A 

OLS ~essim Liae (llue) 

OlSRegression Slope -00640 

OlS Regression kmcept 129SUO 

Theil-Sea TramLiae (Rodi 

Theil-Sen Slope .()()646 

Theil-Sen bila<EP 1307676 

S!a!istically signficanl evidence 


d a decreasing IJend al Ille 


specified level d significance 




Mann-Kendall Trend Test 

0.549 

0.499 

0.449 

x Q 349 
0 
0:: ----------

0299 

0249 

0.199 

0.149 

Mann-Kendall Trend Analysis 

n 11 

Confidence Coefficient 0.9500 
level ofSignificance 0.0500 
Srandard Deviation ofS 12 8062 

Standardized Value ofS ·1 '837 
M-K Test Value (S) ·20 
Tabula!ed irvalue 00600 
Approxiir.ale ~ue 00690 

0 LS Regcession Line (Bue) 

Ol.S Regression Slope .()00.S 

OlSRegression ina""IJ( 70 '67• 

TIM!;l-S-Trend Line (Red) 

Thei-Sen Slope .()0230 
Theil-Sen lnleroepl 46 5949 

lnsufficiem statistical evidence 


of a significanl !Tend at lhe 


specified level of signficance 


0.099 
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Mann-KendaU Tmid Analysis 

n 8 
Confidence Coeffi cient 0.9500 
Level of Significaooe 0.0500 

Standard Deviation of S 6 9761 

Standardized Value of S 15768 
M-KTest Value (S) 12 
T2bulc'.ed p-value 00890 
fwraximalep-value 00574 

OLS Regression Line (i..e) 

Ol.S Regressioo Slape 351116 
OlSRegessicr.Weroqit •70.735 85&1 

Theil-SeoTrend Line (Red) 

Theil-Seo Slape 00176 
Theil-Ser> lnBcep -35.2808 

Insufficient statistical OVldence 
of a sigrWficanl lrend at Ille 

specified level of significance. 



Mann-Kendall Trend AnalysisMann-Kendall Trend Test 
n 7 

1.1 Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 6.6583 

Standard1ied Value of S -0.3004 

Test Value (S) .3 

Tabulated p-value 0.3860 

Al>!l<OX>mate p-va!Le 0.3819 
0.9 

OLS Regressim l.ine(llue)., 
OLS Regressoon Slqie -0.0150 c., 
OLS Regrenien w..rcept 30.4289:I 0.7 

0.... 
0 Theil· Sea Trend Line (Red).... - Thol·Sen9- -0.0033c 
;: 

Thell·Sen ln1ercep1 6.854?"; 
<O 
"<I:- 0.5 

lnsuffietent stauslical evidenceN

ol a s1gnifiC¥11 lrend al Ille 

Spectfied level ol significance. 

0.3 

0.1 
2002 

------------------------------------------------------------------

2006 2008 2010 20122004 
LL3-mw-236_Sample Date 



Mann-Kendall Trend AnalysisMann-Kendall Trend Test 
n 7 

Confidence Coefficient 0.9500 

Level of Sign1ficanoe 0.0500 

Standard Oevi!tion of S 6.6583 

Standatd1ied Value of S -0.3004 

Test Value (S) -3 

Tabulated P""alue 0.3860 

App'ooumali! p-vl!I"" 0.3819 

OLS Rog.-euim Line(llue} 

OlS Regress""' Slope -0.0156 

OlS RegresslOft ~""'c:ept 31.5103 

Theil· Sen Trmd Line (Red) 

Theol·Sen Slope -0.0066 

Theil·Sen lreercept 13.5088 

lnsuftielent stausbcal evidence 

cl I s1gtwfi~ !rend al !he 

specified level of significance. 

1.0 
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0.2 -------------------------------------------------------------------------

0.0 
2002 2006 2008 2010 2012 

LL3-mw-236_Sample Date 



Mann-KendallTrend .AnalysisMann-Kendall Trend Test 
n 7 

Confidence Coefficient 0.9500 

Level of S.gnificonce 0.0500 

Standard Deviation of S 6.6583 

Standl!rdlzed Value of S 0.0000 

Test Vatue ($) 1 

Tabulaiad p-val"" 0.5000 

Ai>l>tOXHM'6 p-vaf~ 0.5000 

OLS Reg.-essim Line (lluo) 

OLS Regros.,on Sk>pe 0.018i 

OLS Regression lrnaceit ·35.0771 

Theil-Sett Trend Line(Red) 

Thell-Sen 9- 0.0012 

Thei~Sen ln!l!rcept -1.9127 

lnsuffiaent s1atistical evidence 

ol a significant trend at ihe 

specified level of significance. 

3.0 

2.5 

1.0 

0.5 -------------------------------------------

0.0 
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LL3mw-237 _Sample Date 



Mann-Kendall Trend Test 
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2001 
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Mann-Kendal TnnlAnalysis 

n 7 

CC'1fidence Coefficient 0.9500 

Level of Si!lllificance 00500 
66583Slandald Devi•- als 

Sland¥dized Value of S -03004 

Test Value (SJ -3 

Tabulated p-value 03860 

App<C1X1male 1>-value 03819 

OLS Regressim ljne(Bluej 

OLS Rego-0$Sion S1ac>e -00101 

OLS Regression Intercept 239012 

Theil-Seti T n n l Une (Red) 

Thal·Sen Slac>e -02730 

Thet~Sen lnle<cepl 5513952 

Insufficient stabsocal eYideoce 


of a significant trend at the 


specified level of sognifocance 




Mann·Kendall Trend AnalysisMann-Kendall Trend Test 
n 7 

Confidence Coefficient 0.9500 

Level of Significanre 0.0500 

Standard Deviation of S 6.658312 
Standardized Vali..e of S -0.3004 

Test Value (5) -3 

Tabulated p-vali.e 0.3860 

.Ai>lwa><111111~ p-value 0.381910 

"'c: OLS Reg.-essian Line (Blue) 

:I"' OLS ~essocn Sklpe -0.0112 
0 ... 8 OLS ~essocn ""="!Ii 28.6476 

q 

0 

-----------
... - -----c Theil· Seto Trend Line (Red) 

Thal·Sen Sklpe -0.4158co_ 
Thal·Senln- 839.9563~ 6 

0
c: 

lnsuflicleru Sll!USbcal evioenceE 
<!= of 1 s1gn.ficent trend at the 
~ 4 Spectfied level cl significance. 
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0 
2001 2007 2<>10 2013 2016 

LL3mw-237 _Sample Date 



Mann-Kendall Trend AnalysisMann-Kendall Trend Test 
n 6 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Siandard Deviation of S 5.2281
9 

Siandardlzed Value of S -1.3389 

Test Value (SJ -8 

Tebulated p-value 0.0680 

~®""'"' p-vat..., 0.0903 

OLS Reg<enim line(l!lue) 

OLS Regres$oon Slope -0.9335 

OLS Regress.,. lrurc:ept l.878.81'~ 

'··-......,, 

'',,, 

'',,,, 

Theil-Seto T <end line(Red) 

Theil-Sen Slope -12C67 

Theil-Sen In 2.424.0382 

lnsuffielent $UlllSIJC2ll evidence 
' ol a sign.~ tr"'1d at the 

spec.fied level oi significance. 
......,,, 
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LL3mw-237 _Sample Date 
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Mann-Kendall Trend AnalysisMann-Kendall Trend Test 
n 7 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 6.6583 

Standard1ied Value of S -0.9011 

Test Value (S) -7 

Tabulated p-value 0.1910 

Al>!l<OX>mate p-vali,e 0.1838 

OLS Regressim l.ine(llue) 

OLS Regressoon Slqie -0.011': 

OLS Regrenien w..rcept 232710 

Theil-Sea Trend Line (Red) 

Thol·Sen9- -0.0139 

Thell·Sen ln1ercep1 28.2089 

lnsuffietent stauslical evidence 

ol a s1gnifiC¥11 lrend al Ille 

Spectfied level ol significance. 
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x Q331 
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2001 2004 
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Mann-Kendall Trend AnalysisMann-Kendall Trend Test 

n 22 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 35.1852 

Standardized Value of S 0.7674 

Test Value (SJ 28 

Tabulated p-value 0.2170 

Approximate p-value 0.2214 

OLS Regression Line (Blue) 

OLS Regression Slope 0.0085 

OLS Regression Intercept -10.5556 

Insufficient statistical evidence 

of a significant trend at the 

specified level of significance. 
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Mann-Kendall Trend Test 
1.1 

0.9 

2007 2010 2013 2016 
LL3mw-239_Sample Date 

0.3 

0.1 
2001 2004 

Mann-Kendall Trend Analysis 

n 7 
Confi dence Coefficient 0.9500 
Level of Significance 0.0500 

Standard Deviation of S 6.5828 
Standardized Value of S 

Test Value (SJ 0 
Tabulated p-value 0.5000 
Approximate p-value 

OLS Regression Line (Blue) 

OLS Regression Slope 0.0323 

OLS Regression Intercept -64.5138 

Insufficient statistical evidence 

of a significant trend at the 

specified level of significance. 



Mann-Kendall Trend AnalysisMann-Kendall Trend Test 

1.03 l 
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0.13 
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n 7 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Deviation of S 6.5828 
Standardized Value of S -0.1519 

Test Value (S) -2 

Tabulated p-value 0.3860 
Approximate p-v alue 0.4396 

OLS Regression Line (Blue) 

OLS Regression Slope -0.0033 

OLS Regression Intercept 6.9548 

Insufficient statistical evidence 

of a significant trend at the 

specified level of significance. 



Mann-Kendall Trend AnalysisMann-Kendall Trend Test 
n 7 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 

0.98 Standard Deviation of S 6.6583 
Standardized Value of S -0.3004 

Test Value (S) -3 0.88 
Tabulated p-value 0.3860 

4> Approximate p-v alue 0.3819c: 
~ 0.78 

OLS Regression Line (Blue) 
~ OLS Regression Slope -0.0029 
~ 0.68 OLS Regression Intercept 6.3086c: 
'5 
<D Insufficient statistical evidence 

1 0 58 1 of a significant trend at the 

specified level of significance. 
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Mann-Kendall Trend Analysis 

n 7 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Deviation of S 6.6583 
Standardized Value of S -0.6008 

Test Value (S) -5 

Tabulated p-value 0.2810 
Approximate p-v alue 0.2740 

OLSRegression Line (Blue) 

OLS Regression Slope 0.0037 

OLS Regression Intercept -6. 7832 

Insufficient statistical evidence 


of a significant trend at the 


specified level of significance. 




--·-

1.7 

, 

2007 2010 20 13 2016 

LL3mw-239_Sample Date 

Mann-Kendall Trend Test 
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2001 2004 

Mann-Kendall Trend Analysis 

n 7 

Confi dence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 6.5064 

Standardized Value of S 0.3074 

Test Value (SJ 3 

Tabulated p-value 0.3860 

Approximate p-value 0.3793 

OLS Regression Line (Blue) 

OLS Regression Slope 0.01 36 

OLS Regression Intercept -26.0499 

Insufficient statistical evidence 

of a significant trend at the 

specified level of significance. 
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Mann-Kendall T fend Analysis 

n 16 

Confidence Coeffietent 0.9500 

level ofSignifiunce 0.0500 

SCandard Oevia11on of S 22 2111 

Slandardized Value of S ·0.6753 

Test Value (SJ -16 

TabUa'.ed p-value 02530 

Ai>Prcxima:e p-Yalue 0.2497 

0 LS Regressioo line (Bue) 

OlS Regression Slope .(10386 

OlS Regression ln'.ercept 85.4&10 

Tue;l-SettT rerd line (Red) 

Thed·Sen 9 .() 2654 

Thetl·Sen lnterc:epl 539.4526 

lnsuflicieot sta1JstJeal evidence 
of a significant trend at the 

specified level of significance 
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Mann-Kendall Trend Analysis 

n 

Confidence Coefficient 

Level of Significance 

Standard De'liation of S 

Standardized Value of S 

Test Value (S) 

Tabulated p-'lalue 

Approxin'Klte p-value 

OLSRegression Line (Blue) 

OLS Regression Slope 

OLS Regression Intercept 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope 

Theil-Sen Intercept 

Insufficient statistical ev idence 

of a significant trend at the 

specified level of significance. 
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Mann-Kendall Trend Test 


2006 2008 2010 

LL3mw-243_Sample Date 

3 I 

1 
2002 2004 

Mann-Kendall Trend Analysis 

n 6 
Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Deviation of S 5.2281 

Standardized Value of S -0.5738 

Test Value (S) -4 

TabuJated p-value 0.2350 
Approximate p-value 0.2830 

OLS Regression Line (Blue) 

OLS Regression Slope -0.9008 

OLS Regression Intercept 1.812.9032 

Theil-Sen T rem Line (Red) 

Theil-Sen Slope -1.2311 

Theil-Sen Intercept 2.474.8334 

Insufficient statistical evidence 

of a significant trend at tile 

specified level of significance. 
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Mann-Kendall Trend Test 

------------------------.--

Mann-Kendall Trend Analysis 

n 9 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 

Standard De'liation of S 9.5917 
Standardized Value of S -0.7298 

Test Value (S) -8 

Tabulated p-'lalue 0.2380 
Approxin'Klte p-value 0.2328 

OLS Regression Line (Blue) 

OLS Regression Slope 0.7052 

OLS Regression Intercept ·1.411.5307 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope -0.1245 

Theil-Sen Intercept 251.4861 

Insufficient s tatistical ev idence 

of a significant trend at the 

specified level of significance. 

-------------------------------------------.......:.r-------------------------------
0 
2004 2006 2008 2010 2012 

LL6mw-002_Sample Date 



Mann-Kendall Trend Test 


0.74 

0.64 

x
0 0.54 
0:: 

; 

; 

0.44 
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Mann-Kendall Trend Analysis 

n 6 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 5.2281 

Standardized Value of S 1.3389 

Test Value (SJ 8 

Tabulated p-value 0.0680 

Approximate p-v alue 0.0903 

OLS Regression Line (Blue) 

OLS Regression Slope 0.0087 

OLS Regression Intercept -16.9627 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope 0.0807 

Theil-Sen Intercept -161 .6326 

Insufficient statistical ev idence 

of a s ignificant trend at the 

specified level of significance. 
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Mann-Kendall Trend Test 


2009 2011 2013 201 5 2017 
LNWmw-025_Sample Name 

Mann-Kendall Trend Analysis 

n 7 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Deviation of S 6.6583 
Standardized Value of S -1 .8023 

Test Value (S) -13 

Tabulated p-value 0.0350 
Approximate p-value 0.0358 

OLS Regression Line (Blue) 

OLS Regression Slope -0.8195 

OLS Regression Intercept 1.650.3429 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope -0.3996 

Theil-Sen Intercept 804.3781 

Statistically significant evidence 


of a decreasing trend at th-e 

specified level of significance. 
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Mann-Kendall Trend Test 
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Mann-Kendall Trend Analysis 

n 8 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 8.0208 
Standardized Value of S -0.9974 

Test Value (S) -9 

Tabulated p-value 0.1190 

Approximate p-value 0.1593 

OLS Regression Line (Blue) 

OLS Regression Slope -0.5308 

OLS Regression Intercept 1.071.2191 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope -0.4485 

Theil-Sen Intercept 905.0501 

Insufficient s tatistical ev idence 

of a significant trend at the 

specified level of significance. 
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Mann-Kendall Trend Test 


13 

11 

Mann-Kendall Trend Analysis 

n 9 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Deviation of S 9.5394 
Standardized Value of S -1 .4676 

Test Value (S) -15 

Tabulated p-value 0.0900 

Approximate p-value 0.0711 

OLS Regression Line (Blue) 

OLS Regression Slope -0.7297 

OLS Regression Intercept 1.473.2069 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope -0.3408 

Theil-Sen Intercept 694.4110 

Insufficient statistical evidence 


of a significant trend at the 


specified level of significance. 
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Mann-Kendall Trend AnalysisMann-Kendall Trend Test 
n 21 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 28.7576 

StandardizedVolue of S 0.8346 

M-K Test Value (S) 25 

Tabula!ed p-vclue D.2460 

~axim.a:ep-vclue 0.2020 

OLS Regressim Line (Blue} 

OLS~ionSlcpe D.0084 

OLS~ion~ -16.8436 

Theil-Sen T nnlLine (Red) 

Theil-Sen Slope 0.0000 

Theil-Sen lmercepl 0.1000 

ln5ufficient s1a!istical evidence 

cl• significant trend al Ifie 
specified level cl sigllificance. 
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Mann-Kendall Trend Test 


i5 

Mann-Kendall TrendAnalysis 

n l7 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 19.4079 

Standardized Value of S ~2576 

M-K Test Value (S) -6 

Tabulated p-va!ae 0.4200 

~ma!ep-value 03983 

OLS R~essimLine.(llue) 

OlS ~essiooSlope O.C:-1 

OlS ~·ilacq:t -S:-1.7582 

Theil-Sen Tr-Line (Red) 

Theil-Sen Slope 0.0000 

Theol·Sen lnleroept 5.0000 

lnsuffiaenl sla!islical e.idence 

cl • significanl lrerid a! the 

specified level cl sigllificance. 
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WBGmw-007_Sample Date 
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Mann, Kendall Trend Analysis 

n 21 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Oeiiaaon ofS 31.0805 

Standardized Value of S 0.0322 
M-K TestValue (S) 2 

T abula!ed p-vaue 0.4880 

1-oxJmatep-va1... Q48n 

OLS RegressimLine(Blue) 

O\.S Reges.sion Slope ~JX!13 

OLS Regression kllercep 296$ 

n.eil·Sea Tn!lld Line (Red) 

Thell-Sen Slope Q_(]QOQ 

Thoil-Sen ln:acepi 0.5000 

Insufficient statistical evidence 


cl a signrficafll trend at the 


specified level cl significance. 
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Mann-Kendall Trend Analysis 

n 17 

Confidence Coefficient 0.9500 
Level of Significance 0.0500 
Standard Deviation of S 23.6854 
Standardized Value of S -1 .3510 

Test Value (S) -33 

Tabulated p-value 0.1020 

Approximate p-value 0.0883 

OLS Regression Line (Blue) 

OLS Regression Slope -1.6227 

OLS Regression Intercept 3,268.1839 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope -0.0747 

Theil-Sen Intercept 159.8609 

Insufficient statistical evidence 

of a significant trend at the 

specified level of significance. 
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Mann-Kendall TrendAnalysis 

n 7 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 6.5828 

Standardized Value of S 1.0634 

M·K Test Value (SJ 8 

Tabulated p-value 0.1190 

..6,pproximate p--value 0.1438 

OLSRegression Line (Blue) 

OLS Regression Slope 0.0145 

OLS Regression Intercept ·29.0258 

Theil-Sen Trend Line(Red) 

Theil-Sen Slope 0.0057 

Theil-Sen Intercept ·11 .3701 

Insufficient statistical evidence 

of a significant trend at the 

specified level of significance. 
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Mann-Kendall Trend Analysis 

n 5 

Confidence Coefficient 0.9500 

Level of Significance 0.0500 

Standard Deviation of S 4.0825 

Standardized Value of S -0.7348 

Test Value (S) -4 

Tabulated p-value 0.2420 

Approximate p-v alue 0.2312 

OLS Regression Line (Blue) 

OLS Regression Slope -0.0579 

OLS Regression Intercept 116.9241 

Theil-Sen Trend Line (Red) 

Theil-Sen Slope -0.0723 

Theil-Sen Intercept 145.9397 

Insufficient statistical ev idence 


of a significant trend at the 


specified level of significance. 
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Comment Resolution Table  
Installation: Camp Ravenna/Former RVAAP 
Document: Comments on the Draft Facility-Wide Groundwater Monitoring Program Plan, RVAAP-66 Facility-Wide Groundwater, Semiannual Groundwater Monitoring 
Addendum for 2017 
Reviewer(s): Kevin M. Palombo, Ohio EPA, (330) 963-1292 
Date:  30 March 2017 

1 

Cmt 
No. 

Page or Sheet Comment Response 

General Comments    
1 Section 1.0, 

paragraph 1 
Section 1.0, paragraph 1 describes the activities being conducted at the 
former Ravenna Army Ammunition Plant (RVAAP) as a 
Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) "closure." Use of the word "closure" is confusing in this 
context as the CERCLA program does not cover closure. "Closure" is a 
Resource Conservation and Recovery Act term please clarify the 
language in this section of the document. 

Concur. The term “closure” will be replaced with 
“investigation and cleanup” in the referenced text.   

Specific Groundwater Comments    
1 Table 3-1 Table 3-1 indicates that Upper Sharon Aquifer well LL12mw-189 as one 

of the 46 FWGWMP wells monitored in 2016. However, according to 
the FWGWMP Annual Report for 2016, LL12mw-189 was not one of 
the 46 FWGWMP wells sampled in 2016. It appears from the note in 
Table 3-1 that the NGB wants to add well LL 12mw-189 to the list of 
FWGWMP wells to be sampled in 2017 because that well represents 
source area conditions in the Load Line 12 AOC. If this is the case, then 
well LL 12mw-189 needs to be added to the list of 24 existing wells to 
be sampled semi-annually (spring and fall) in 2017 as part of the 
FWGWMP sampling listed on page ES-1. However, Table 3-2 indicates 
that well LL 12mw-189 is a RI well. The NGB needs to clarify the 
sampling status of well LL 12mw-189.  

Concur. The Table 3-1 entry for LL12mw-189 will be 
revised (now as part of Table 3-2, RI Wells and 
Rationale, see response to Comment No. 2 below) to 
indicate it is an RI well that will be sampled in Spring 
2017 due to being dry during the Fall 2016 sampling 
event. The need for additional sampling of LL12mw-
189 for the purposes of the RI will be evaluated based 
on the results of the Spring 2017 event.  

2 Table 3-1 Table 3-1 is entitled "Semiannual/RI Monitoring Wells and Rationale." 
The aforementioned title is confusing because the table contains both 
FWGWMP and RI wells, and some of the FWGWMP wells are being 
sampled semi-annually while other are being sampled quarterly and RI 
wells are only being sampled during the spring semi-annual event. Also, 
it is not clear in the table which of the 96 wells are FGWMP wells and 
which are RI wells. For clarity, Ohio EPA recommends splitting 
Table 3-1 into two tables, one for FWGWMP wells and one for RI wells. 
Ohio EPA recommends entitling the two Tables: "FWGWMP Wells and 
Rationale" and "RI Wells and Rationale."  

Concur. Table 3-1 will be separated into Table 3-1, 
FWGWMP Wells and Rationale and Table 3-2, RI 
Wells and Rationale.  



Comment Resolution Table  
Installation: Camp Ravenna/Former RVAAP 
Document: Comments on the Draft Facility-Wide Groundwater Monitoring Program Plan, RVAAP-66 Facility-Wide Groundwater, Semiannual Groundwater Monitoring 
Addendum for 2017 
Reviewer(s): Kevin M. Palombo, Ohio EPA, (330) 963-1292 
Date:  30 March 2017 

2 

3 Table 3-2 Table 3-2 is entitled "Semiannual Monitoring Wells and Analytical 
Testing Suite." This title is confusing because some of the FWGWMP 
wells are being sampled semiannually and some (newly installed wells) 
are being sampled quarterly. Also, five of the new FWGWMP wells 
were sampled once in the fall of 2016, and are to be sampled for only 
three quarterly events in 2017. The table does not clearly indicate the 
frequency at which individual FWGWMP wells will be sampled. These 
issues need to be clarified. 

Concur. The title of the referenced table will be revised 
to Table 3-3, 2017 FWGWMP and RI Monitoring 
Wells with Analytical Testing Suite. Footnotes will be 
added to clarify three quarters of sampling during 2017 
for newly installed wells, to identify RI wells subject to 
review for additional sampling after receipt of Spring 
2017 results, and semi-annual FWGWMP well 
monitoring. 
Per guidance in Section 3.2 of the Final Conceptual 
Plan for the FWGWMP Plan included as Appendix F of 
the Director’s Final Findings and Orders, dated June 
2004, and in Section 3.1.2.2 of the Final FWGWMP, 
dated September 2004, new wells installed as part of 
the RI will be considered for inclusion in the 2018 
FWGWMP based on results of the initial four quarters 
of sampling.   

4 Page 2-2 Line 11 on page 2-2 and line 27 on page 3-2 incorrectly indicate nine 
new wells were installed in 2016. For clarity, 15 new wells were 
installed in 2016. Four of these are background wells and 11 are down-
gradient of AOCs.  

Concur. The text will be revised to 
number of wells installed in 2016.  

correctly relay the 

5 

 

Title The title of the submitted document "Semiannual Ground Water 
Monitoring Addendum for 2017" is confusing for two reasons. First, the 
addendum to the FWGWMPP is issued/revised annually, and second, 
FWGWMP sampling includes both semiannual sampling of old wells 
and quarterly sampling of new wells. Ohio EPA recommends entitling 
the addendum "Ground Water Monitoring Addendum for 2017."  

The draft document title was based on previously 
reviewed and OEPA approved versions of the annual 
FWGWMP addendum. The title will be revised as 
requested for the final document version.  



hio 
Ohio Environmental 
Protection Agency 

John R. Kasich, Governor 

Mary Taylor, Lt. Governor 

Craig W. Butler, Director 

April 20, 2017 

Mr. Mark Leeper Re: US Army Ammunition Pit RVAAP 
Army National Guard Directorate Remediation Response 
ARNGD-ILE Clean Up Project Records 
111 South George Mason Drive Remedial Response 
Arlington, VA 22204 Portage County 

267000859036 

Subject: Ravenna Army Ammunition Plant, Portage/Trumbull Counties. 
Approval of the Response to Ohio EPA Comments on the "Draft 
Facility-Wide Groundwater Monitoring Program Plan, RVAAP-66 
Facility-Wide Groundwater, Semiannual Groundwater Monitoring 
Addendum for 2017" at the Former Ravenna Army Ammunition Plant, 
Ravenna, Ohio, Dated April 6, 2017 

Dear Mr. Leeper: 

The Ohio Environmental Protection Agency (Ohio EPA) has received the Response to 
Comments on the "Draft Facility-Wide Groundwater Monitoring Program Plan, RVAAP-
66 Facility-Wide Groundwater, Semiannual Groundwater Monitoring Addendum for 
2017" at the Ravenna Army Ammunition Plant (RVAAP), Ravenna, Ohio. These 
responses to comments were received at Ohio EPA's Northeast District Office (NEDO), 
Division of Environmental Response and Revitalization (DERR) on April 7, 2017. The 
report was prepared for the Army National Guard Directorate by TEC-Weston Joint 
Venture under Contract Number W9133L-14-D-0008. 

The response to comments were reviewed by personnel from Ohio EPA's DERR and 
Division of Drinking and Ground Waters (DDAGW), pursuant to the Director's Findings 
and Orders paragraph 39 (b), the responses are satisfactory. Please submit the final 
document for Agency approval with the changes made as agreed in the Comment 
Resolution Table. 

Northeast District Office• 2110 East Aurora Road • Twinsburg, OH 44087-1924 
epa.ohio.gov • (330) 963-1200 • (330) 487-0769 (fax) 

Received

21 APR 2017




MR. MARK LEEPER 
ARMY NATIONAL GUARD DIRECTORATE 
APRIL 20, 2017 
PAGE2 

If you have any questions, please call me at (330) 963-1292. 

Sincerely, 

Kevin M. Palombo 
Environmental Specialist 
Division of Environmental Response and Revitalization 

KP/nvr 

cc: 	 Rebecca Shreffler/Gail Harris, VISTA Sciences Corp. 

ec: 	 Bob Princic, Ohio EPA, NEDO DERR 
Rodney Beals, Ohio EPA, NEDO DERR 
Thomas Schneider, Ohio EPA, SWDO DERR 
Carrie Rasik, Ohio EPA, CO DERR 
Kevin Sedlak, ARNG 
Katie Tait, OHARNG RTLS 
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