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1.0 INTRODUCTION 

This report was prepared by GZA GeoEnvironmental, Inc. (GZA) on behalf of Dartmouth College (Dartmouth) to provide 
the New Hampshire Department of Environmental Services (NHDES) an Annual Summary Report (ASR) for 
2021  summarizing water quality monitoring and remediation-related activities performed at Dartmouth’s Rennie Farm 
property1 in Hanover, New Hampshire (Site).  Site investigation, monitoring, and remedial activities have been 
performed in response to the detection of 1,4-dioxane in groundwater beneath and downgradient of the Site.  Water 
quality monitoring and remediation-related activities were performed, and this report was prepared in accordance with 
Condition No. 7 of the Groundwater Management Permit (Permit) issued by NHDES for the Site on August 25, 2017 
(GWP-201111109-H-001). 
 
Monitoring and remedial activities summarized in this ASR include:  

• Permit-related groundwater, surface water, and private water supply well sampling; 

• Sampling off-site private water supplies at the request of the individual property owners;   

• Treatment system monitoring in accordance with the authorization to discharge under the United States 
Environment Protection Agency (EPA) Region One Remediation General Permit issued on April 21, 2017 
(NHG910071); 

• Groundwater level monitoring and flow/capture zone evaluation; and  

• Supplemental groundwater extraction and treatment system performance monitoring. 

Aerial-photograph-based Site locus and Site plans are included as Figure 1A and Figure 2B, respectively.  The features 
shown on Figure 1A are also illustrated on Figure 1B, overlying portions of the United States Geological Survey (USGS) 
quadrangle maps illustrating the area.  These figures have been updated to reflect the results of private water supply 
well sampling during 2021.   

GZA’s work and this report are subject to the Limitations included in Appendix A.   
 
2.0 BACKGROUND 

This section provides a summary of background information regarding the investigation and remediation of 1,4-dioxane 
related to the Site.  Background information included in this section was presented in previous reports prepared by GZA 
and has been included herein and updated for the convenience of the reader.  A list of previously submitted reports is 
included in Table 1.  A copy of the conceptual Site model (CSM) is included in Appendix B and has been reviewed for 
consistency with the results of monitoring and investigations, and testing during 2021.  The locations of groundwater 
monitoring wells are illustrated on Figure 2A, Figure 2B, and Figure 2C.  The locations of private water supply wells are 
depicted on Figure 1A and Figure 1B. 
 
1,4-dioxane was first detected at the Site in groundwater samples collected from monitoring well GZ-2 during 
April 2012.  Sampling at that time was performed to monitor groundwater quality following the removal of laboratory 
animal carcasses from a less-than-half-acre portion of the Site (Figure 3).  The laboratory animals were previously used 
by the Dartmouth Medical School in medical research involving radionuclides, and the carcasses were buried at the Site 
between the mid-1960s and 1978 under State and federal licenses.  In accordance with State of New Hampshire Code 
of Administrative Rules Env-Or 600 (Contaminated Site Management), following discovery of 1,4-dioxane at the Site, 

 
1 572 Hanover Center Road; Town of Hanover Tax Map 13, Block 14, Lot 1. 



May 2, 2022 
Annual Summary Report 

04.0190030.02 
Page | 2 

 

 
NHDES was notified, and additional water quality monitoring and Site Investigation (SI) activities were initiated under 
work plans approved by the NHDES.   
 
The initial monitoring and investigation activities indicated that 1,4-dioxane was limited to the Site.  However, detection 
of 1,4-dioxane at concentrations of 270 micrograms per liter (µg/L) to 520 µg/L in groundwater samples collected from 
on-Site groundwater monitoring well GZ-9L during July 2015 suggested that off-site transport of 1,4-dioxane was 
possible.  Collection of water quality samples from off-site water supply wells was proposed in GZA’s work plan2 dated 
September 1, 2015, and was initiated by Dartmouth in response to the detection of 1,4-dioxane in the groundwater 
samples collected from well GZ-9L.  1,4-dioxane was first detected in groundwater samples collected beyond the Site 
boundary on September 15, 2015, from the water supply well at 9 Rennie Road in Hanover, New Hampshire 
(Town  of  Hanover Tax Map 13, Block 81, Lot 1).  The detected concentrations of 1,4-dioxane exceed the New 
Hampshire Ambient Groundwater Quality Standard3 (NH AGQS) for 1,4-dioxane at that time (3 µg/L).  The NH AGQS for 
1,4-dioxane was revised on September 1, 2018, to 0.32 µg/L.  Bottled water was immediately provided, and a 
point- of- entry (POE) water treatment system was subsequently installed for the occupants of 9 Rennie Road.  Except 
for samples collected from the water supply well at 9 Rennie Road, 1,4-dioxane has not been detected in water quality 
samples collected by GZA from over 140 private water supply wells within the area surrounding the Site.  

 
Supplemental hydrogeologic investigations were necessary due to the exceedance of NH AGQS for 1,4-dioxane beyond 
the Site boundary.  Objectives of the supplemental hydrogeologic investigations included: 1) further evaluation of the 
potential for the presence of human and environmental receptors; and 2) delineation of the extent of 1,4-dioxane 
beyond the Site boundary.  Delineation of the extent of 1,4-dioxane beyond the Site boundary was necessary to meet 
the requirements of an SI report and for the establishment of a Permit, including a Groundwater Management Zone 
(GMZ).   
 
The supplemental hydrogeologic investigation activities were completed in phases due to the complexity of 
groundwater flow within fractured bedrock groundwater systems and the properties of 1,4-dioxane.  The investigations 
initially focused on further investigation of the source area and characterization of the fractured bedrock and 
overburden groundwater systems on Site beneath and east of the former animal carcass burial area.  This was necessary 
to select and design a source area remedial alternative and to provide hydrogeologic data to select locations for the 
installation of monitoring wells downgradient of the Site.  Subsequent investigations focused on delineation of the 
1,4- dioxane plume and characterization of the overburden and fractured bedrock hydrogeologic systems east of the 
Site.  The results of the supplemental hydrogeologic investigations are described in GZA’s report4 dated May 6, 2016, 
Remedial Action Plan5 (RAP) dated September 1, 2016, and report6 dated July 14, 2017.   
 
To be protective of human health and the environment, remediation and control of 1,4-dioxane transport from the 
source area was expedited.  For this reason, the RAP for the Site was issued on September 1, 2016, prior to the 
completion of the supplemental hydrogeologic investigation.  Phase II off-site plume delineation was completed 
concurrent with the construction of the on-Site groundwater extraction and treatment remedial system.    
 

 
2 Work plan by GZA titled “Work Plan, Off-site Water Supply Well Sampling, Dartmouth College, Rennie Farm site, Hanover Center 

Road, Hanover, New Hampshire, NHDES site No. 201111109, DES Project No. 277737.” 
3 As defined in State of New Hampshire Code of Administrative Rules Env-Or 603.04 (Ambient Groundwater Quality Standards), Table 

600-1.   
4 Report by GZA titled “Report Phase I - Supplemental Hydrogeologic Investigation, Groundwater Management Zone Delineation and 

Water Supply Investigation, Dartmouth College, Rennie Farm site, Hanover, New Hampshire, NHDES site No. 201111109, DES Project No. 
277737.” 

5 Report by GZA titled “Remedial Action Plan Report, Dartmouth College, Rennie Farm site, Hanover, New Hampshire, NHDES site No. 
201111109, DES Project No. 277737.” 

6 Report by GZA titled “Report, Phase II - Supplemental Hydrogeologic Investigation, Groundwater Management Zone Delineation, and 
Application for Groundwater Management Permit, Dartmouth College, Rennie Farm Site, Hanover, New Hampshire, NHDES Site No. 
201111109, DES Project No. 277737.” 
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Startup of the groundwater extraction and treatment remedial system described in GZA’s RAP7 dated 
September 1,  2016, and Remedial Design Report8 (RDR) dated December 2, 2016, occurred on February 1, 2017.  
Authorization to discharge under the United States Environment Protection Agency (EPA) Remediation General Permit 
(RGP) was needed for the proposed discharge of treated water to surface water at the anticipated system design flow 
rate of up to 15 gallons per minute (gpm).  EPA was in the process of reissuing the RGP during early 2017, and coverage 
under the RGP was not available as of February 1, 2017.  To expedite remediation in the absence of the RGP, 
groundwater treated during operation of the system was temporarily discharged under a Temporary Groundwater 
Discharge Permit9 (TGWDP) issued by NHDES on January 10, 2017.  The hydraulic properties of the soil at the Site 
allowed this discharge at approximately 1 gpm.   
 
The RGP became effective on April 8, 2017.  GZA submitted Notices of Intent10 (NOIs) to discharge treated water under 
the RGP to EPA, including Dartmouth and GZA as operators of the system, on April 7, 2017, and authorization to 
discharge was authorized by EPA and NHDES on April 21, 2017 (NHG910071) at up to 25 gpm.  The groundwater 
extraction and treatment system flow rate was increased on May 1, 2017.   
 
An application for Permit was included in GZA’s report dated July 14, 2017.  The report also summarized Phase II 
hydrogeologic plume delineation investigations, remediation activities, and water quality monitoring and included the 
CSM in Appendix B.  As noted in Section 1.0, NHDES issued a Permit for the Site (GWP-201111109-H-001) on 
August 25,  2017.  Remedial system operation and monitoring under the Permit and RGP authorization are ongoing.   
 
GZA completed a remedial investigation in the valley area east of the Site during 2017 through 2019.  The remedial 
investigation was performed to provide information needed to design an expansion of the groundwater extraction 
system to increase capture of 1,4-dioxane in groundwater and accelerate remediation.  The remedial design 
investigation was proposed in GZA’s 2018 ASR and is described in GZA’s report11 dated March 23, 2020.  The results of 
the remedial design investigations refine the understanding of groundwater flow and 1,4-dioxane transport within the 
overburden deposits to the east of the Site and are consistent with GZA’s previously presented CSM.   

The general design and objectives of the expansion of the remedial system are described in GZA’s March 23, 2020 
report and were approved by NHDES in their letter12 dated May 1, 2020.  The expansion of the groundwater extraction 
system was constructed during 2020, and a phased startup of additional extraction wells began on September 23, 2020 
(bedrock wells RW-13 and RW-14) with startup of the off-site overburden wells (ORW-1 through ORW-15) occurring 
between January 20, 2021 and February 17, 2021, as described in GZA’s 2020 ASR13 dated July 1, 2021.  
During 2021, off-site long-term performance monitoring wells were constructed proximate to off-site overburden 
groundwater extraction wells ORW-6, ORW-11, and ORW-14, as described in Section 4.3.4.  

 
7 Report by GZA titled “Remedial Action Plan Report, Dartmouth College, Rennie Farm site, Hanover, New Hampshire, NHDES site No. 

201111109, DES Project No. 277737.” 
8 Report by GZA titled “Remedial Design Plans and Construction Specifications Report, Dartmouth College, Rennie Farm site, Hanover 

Center Road, Hanover, New Hampshire, NHDES site No. 201111109, DES Project No. 277737.” 
9 TGWDP 5B6. 
10 NOIs by GZA titled “National Pollution Discharge Elimination System, Notice of Intent (NOI), Remediation General Permit, Rennie 

Farm site, Hanover, New Hampshire, NHDES site No. 201111109, DES Project No. 277737.” 
 11 Report titled “Remedial Design Plans and Construction Specifications Report, Groundwater Extraction System Expansion, Dartmouth 
College, Rennie Farm site, Hanover, New Hampshire, NHDES site No. 201111109, DES Project No. 277737, Groundwater Management Permit 
No. GWP-201111109-H-001.” 

12 Letter by NHDES titled “Hanover – Dartmouth College Rennie Farm Site, Hanover Center Road, DES Site #201111109, Project #27737, 
Remedial Design Plans and Construction Specifications Report - Groundwater Extraction System Expansion, prepared by GZA 
GeoEnvironmental, Inc. (GZA), dated March 23, 2020.” 

13 Report titled “Annual Summary Report - 2020 Annual Summary Report, groundwater Management Permit GWP-201111109-H-
001, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 
277737” 
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3.0 WATER QUALITY MONITORING 

This section summarizes Site-related water quality monitoring performed during 2021, including: 

• Permit-related groundwater, surface water, and private water supply sampling; 

• Sampling of groundwater extraction wells and supplemental and remedial performance monitoring wells; 

• Periodic sampling of the water supply at 9 Rennie Road; and   

• Sampling of water private supplies performed at the request of the individual property owners, including monthly 
sampling of the private water supply at 7 Rennie Road.   

Remedial system performance-related groundwater monitoring data are summarized in Section 4.0.   
 
Groundwater monitoring well construction details are summarized in Table 2.  Groundwater monitoring well and 
surface water sampling locations are depicted on Figure 2A through Figure 3.  1,4-dioxane concentration data for 
groundwater monitoring wells, surface water sampling locations, and water supply wells are summarized in Table 3A, 
Table 3B, and Table 3C, respectively.  Sample locations and dates are cross-referenced with EAI laboratory report ID 
numbers in Table 4A, Table 4B, and Table 3C, respectively.  Field screening results for pH and specific conductance are 
summarized in Table 5A and Table 5B, respectively.  Depth-to-groundwater and calculated hydraulic head data are 
summarized in Table 6A and Table 6B, respectively.   
 
Analytical laboratory reports for samples collected during the March, June, and September 2021 were previously 
submitted to the NHDES in GZA’s report dated June 30, 2021, and data transmittals dated July 29 and November 5, 
2021, respectively.  Analytical laboratory reports not previously submitted to NHDES, including the results of the 
December 2021 sampling round, are included in Appendix C. 
 
Permit-required sampling locations that could not be sampled during the 2021 Permit-related sampling rounds are 
summarized in the following table. 

March 2021 Sampling Round 
Reason Sample Not 

Collected 

Monitoring Wells 

GZ-2, GZ-3, GZ-5U, GZ-7U, GZ-14U, GZ-14L, GZ-18U, GZ-18L, GZ-19U, 
GZ-19L, Gz-20U, and GZ-23U 

Dewatered due to 
groundwater extraction 
system operation 

GZ-27L, and GZ-35L Water in well frozen 

Private Water 
Supply Wells 28 Rennie Road, and 612 Hanover Center Road 

Access could not be 
obtained for sample 
collection 
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June 2021 Sampling Round 
Reason Sample Not 

Collected 

Monitoring Wells GZ-14U, and GZ-14L 
Dewatered due to 
groundwater extraction 
system operation 

Private Water 
Supply Wells 22 Rennie Road, 28 Rennie Road, and 612 Hanover Center Road  

Access could not be 
obtained for sample 
collection 

 

September 2021 Sampling Round 
Reason Sample Not 

Collected 

Monitoring Wells GZ-1, GZ-3, GZ-4, GZ-12L, GZ-13L, GZ-14U, GZ-14L, GZ-18U, GZ-19U, 
GZ-19L, GZ-20U, GZ-23U, and GZ-43U 

Dewatered due to 
groundwater extraction 
system operation 

Private Water 
Supply Wells 22 Rennie Road, 28 Rennie Road, and 612 Hanover Center Road 

Access could not be 
obtained for sample 
collection 

   

December 2021 Sampling Round 
Reason Sample Not 

Collected 

Monitoring Wells GZ-14U, and GZ-35L 
Dewatered due to 
groundwater extraction 
system operation 

Private Water 
Supply Wells 22 Rennie Road, 28 Rennie Road, and 612 Hanover Center Road 

Access could not be 
obtained for sample 
collection 

 
3.1 GROUNDWATER 

Permit-related groundwater quality samples were collected by GZA personnel during March, June, September, and 
December 2021, as required under the monitoring program in the Permit.  Sampling of additional monitoring wells for 
analysis of 1,4-dioxane was also completed during 2021, as described in Section 4.3.5.  Refer to Table 3A for sampling 
dates for individual monitoring wells, including permit-related and supplemental sampling.  Recently installed off-site 
overburden performance monitoring wells (i.e., wells GZ-OMP-6A/6B/6C/6D; GZ-OMP-11A/11B/11C/11D; and 
GZ- OMP-14A/14B/14C/14D) were sampled during November 2021.  The installation and sampling of the recently 
installed wells is described in Section 4.3.4 and Section 4.3.5, respectively.   
 
Water quality samples were collected in accordance with State of New Hampshire Code of Administrative Rules Env-Or 
610.02 (Sampling and Analysis) and submitted to Eastern Analytical, Inc. (EAI) in Concord, New Hampshire, for 
laboratory analysis of 1,4-dioxane using low level analytical methods (EPA Method 8260 Selective Ion Method [SIM]).  
Groundwater monitoring wells were purged prior to sampling, and groundwater samples collected using inertia, 
peristaltic pumps, and bailers.  Groundwater purged from monitoring wells was discharged to the ground surface and 
allowed to infiltrate near the respective wellhead.  
 
Recent 1,4-dioxane concentration data for groundwater, surface water, and certain water supply well monitoring 
locations are summarized on Figure 6A and Figure 6B.  Charts including 1,4-dioxane concentration data plotted over 
time are included in Appendix D.   
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Results of the analyses of groundwater samples for 1,4-dioxane during the subject period include: 

General 

The detected concentrations and spatial distribution of 1,4-dioxane in groundwater samples collected during 2021 are 
consistent with the results of previous sampling and our understanding of site hydrogeology and historical use as 
described in GZA’s CSM in Appendix B.  Groundwater level and 1,4-dioxane concentration monitoring data indicate 
capture of groundwater within the source area and the on-Site portion of the 1,4-dioxane plume by the on-Site 
groundwater extraction system14.  The off-site overburden groundwater extraction system has not been operating long 
enough to impact the extent of the plume or fully predict its capture zone and project remedial operational time frames; 
however, the groundwater monitoring data indicate the extents of the plume are stable.   

 On-site 

The following provide a summary of the results of monitoring completed on the Site.   

• 1,4-dioxane was detected above EAI’s analytical laboratory reporting limit (RL) of 0.2 µg/L in samples collected from 
12 of the 4115 on-site Permit-related groundwater monitoring locations.  Detected concentrations of 1,4-dioxane 
range from 0.21 µg/L (GZ-10L; March) to 79 µg/L (GZ-9D; March) in bedrock groundwater samples and from 
0.38  µg/L (GZ-6; September) to 22 µg/L (GZ-2; September) in overburden groundwater samples.   

• One or more of the concentrations of 1,4-dioxane detected in the samples collected from each of the 12 wells 
where 1,4-dioxane was detected exceed the NH AGQS (bedrock groundwater monitoring wells GZ-5L, GZ-7L, 
GZ- 10L, GZ-14L, GZ-9L, GZ-9D, GZ-17L, GZ-18L, and GZ-20L; and overburden groundwater monitoring wells GZ-2, 
GZ-6, and GZ-22U).   

• Collectively, the concentrations of 1,4-dioxane detected in groundwater samples collected from monitoring wells 
within the estimated capture zone of the groundwater extraction system continue to indicate that reductions in 
concentration have occurred in response to the operation of the system.  Potential reductions in 1,4-dioxane 
related to the operation of the groundwater extraction system are summarized in Section 4.3.5.   

• The following summarize 1,4-dioxane concentration trends for on-Site groundwater monitoring locations with 
sufficient data to enable trend evaluation: 

 GZ-2 and GZ-3 - Results of the analysis of groundwater samples collected during 2021 from overburden 
monitoring well GZ-2, located proximate to the source area, range from 1.4 µg/L (December) to 22 µg/L 
(September).  Collectively, the 1,4-dioxane concentration data for monitoring well GZ-2 indicate an overall 
downward concentration trend from a maximum concentration of 370 µg/L (July 2012) (Chart 1).  The June 
and, most notably, September 2021 concentrations were elevated relative to the recent trend, while the 
concentration in the December 2021 sample was consistent with the overall trend.  The elevated 
concentrations may be related to variations in the rate of infiltration associated with precipitation events.  
GZ- 3 was dry at the time of each of the 2021 sampling rounds, likely due to the operation of the groundwater 
extraction system.   

 GZ-10L - Results of the analyses of samples collected from this well screened in shallow fractured bedrock 
during March and September 2021 indicate concentrations of 1,4-dioxane of 0.21 µg/L and 0.37 µg/L, 
respectively.  The concentration of 1,4-dioxane has remained stable and below the range of concentrations 
detected in samples prior to the startup of the remedial system since March 2019 (Chart 2).   

 GZ-17L - Results of the analysis of samples collected during 2021 from shallow fractured bedrock monitoring 
well GZ-17L range from 3.4 µg/L (September) to 8.70 µg/L (March).  The concentrations of 1,4-dioxane 

 
14 Including recently installed fractured bedrock groundwater extraction wells RW-13 and RW-14.   
15 Samples could not be collected from 14 locations due the absence of groundwater in the well.   
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detected in the samples from this well during 2021 indicate an increase in concentration (Chart 2).  The increase 
may be due to changes in the direction of groundwater flow due to the operation16 of nearby fractured bedrock 
groundwater extraction wells RW-13 and RW-14.  The elevation of water gauged in well GZ-17L decreased by 
up to approximately 20 feet following the startup of groundwater extraction wells (Chart 15).   

 GZ-9L - Results of the analysis of groundwater samples collected during 2021 from bedrock monitoring well 
GZ-9L range from 0.46 µg/L (December) to 6.3 µg/L (March).  The results of the analysis of the samples indicate 
a decrease in concentration during 2021 compared to prior samples, which range from 12 µg/L (March 2019) 
to 520 µg/L (July 22, 2015).  Collectively, the data indicate a decreasing concentration trend since July 2015, 
with a potential recent decrease in concentration related to the operation of fractured bedrock groundwater 
extraction wells RW-13 and RW-14 (Chart 3).     

 GZ-9D - Results of the analysis of groundwater samples collected during 2021 from bedrock monitoring well 
GZ-9D range from 25 µg/L (June) to 79 µg/L (March).  The results of the analysis of the samples collected during 
March and December 2021 indicate an increase in 1,4-dioxane concentration (Chart 3) relative to the recent 
stable trend in a relatively narrow range between approximately 11 µg/L and 13 µg/L.  The increasing trend 
may be a result of changes in the direction of groundwater flow in response to recent operation of the off-site 
groundwater extraction system (i.e., RW-13 and RW-14).  The elevation of water in well GZ-9D decreased 
following the startup of RW-13 and RW-14.   

Field screening measurements of groundwater samples for pH collected from monitoring wells located on the Site 
during 2021 range from 5.9 Standard Units (S.U.) (GZ-7L; March) to 8.3 S.U. (GZ-24L, and GZ-24D; December).  
Measurements of pH during the subject period from samples collected on Site are consistent with previous 
measurements from respective locations.  The data were reviewed using standard descriptive statistics and 
comparisons made to historical data, data from source, on-Site, and bedrock and overburden sampling locations.  No 
spatial or temporal trends were identified in the pH data.   

Field screening measurements of groundwater samples for specific conductance collected from monitoring wells 
located on the Site range from 48 micro siemens per centimeter (µS/cm) (GZ-31L; March) to 432 µS/cm (GZ-7L; March).  
The arithmetic average of the measurements of specific conductance measured in samples collected from on-Site 
groundwater monitoring wells during 2021 is 195 µS/cm.  Measurements of specific conductance during the subject 
period are generally consistent with previous measurements from respective locations.  No spatial or temporal trends 
were identified in the specific conductance data.    

 Off-site 

1,4-dioxane was detected above EAI’s RL (0.20 µg/L) in samples collected from 11 of the 33 off-site groundwater 
monitoring well locations sampled under the Permit during 2021 at concentrations ranging from 0.26 µg/L to 13 µg/L 
in fractured bedrock groundwater samples, and from 0.22 µg/L to 540 µg/L in overburden groundwater samples.  
1,4- dioxane was also detected in samples collected from each of 16 of the monitoring wells installed as part of the 
remedial design investigation during 2019 (non-Permit monitoring wells [i.e., GZ-40M, GZ-40L, GZ-42L, GZ-44 – GZ-53, 
GZ-54U, GZ-54D, and GZ-55]).  The concentrations of 1,4-dioxane detected in the samples collected by GZA during 2021 
are consistent with the results of sampling during 2020 summarized in GZA’s report17 dated July 1, 2021, and 
GZA’s  CSM.   
 
1,4-dioxane was not detected in the samples collected from the downgradient perimeter monitoring locations during 
2021 (i.e., wells GZ-32U/L/D, GZ-33U/L, GZ-34U/L/D, GZ-35U/L/D, and GZ-36U), and collectively the results of 
monitoring do not indicate movement of the extents of the plume. 

 
16 Beginning September 23, 2020. 

 17 Report titled “Annual Summary Report - 2020 Annual Summary Report, groundwater Management Permit GWP-201111109-H-001, 
Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737” 
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1,4-dioxane concentration trends for certain off-site locations are plotted in Appendix D, including GZ-26U and 
GZ- 41U  Chart 4; GZ-27U/L/D Chart 5; GZ-39D and GZ-40D Chart 6; and GZ-25D and GZ-37D Chart 7.  The concentration 
trends suggest relatively stable concentrations; however, the concentration plot for bedrock groundwater well GZ-25D 
suggests a gradually increasing trend which may be stabilizing. 
 
The following summarize 1,4-dioxane data for selected monitoring wells screened in fractured bedrock.  

GZ-25D – The concentration trend of 1,4-dioxane in samples collected from this monitoring well is depicted on 
(Chart  7).  The detected concentrations of 1,4-dioxane range from a low of 0.29 µg/L in September 2016 to the current 
maximum of 1.4 µg/L (September 2021).  An increasing concentration trend is apparent through September 2021.  
While not included in the data summarized herein, the results of the analysis of a groundwater sample collected from 
this well by GZA during March 2022 (1.4 µg/L) is equal to the concentration detected in the sample collected during 
September 2021, suggesting the concentration of 1,4-dioxane at this location may be stabilizing.  This well is anticipated 
to be near the northern extent of the plume in fractured bedrock groundwater, with the northern extent of the plume 
located between GZ-25D and GZ-33L.  

GZ-27D – The 1,4-dioxane concentration trend for samples collected from this well is depicted on Chart 5.  The detected 
concentrations have decreased from a maximum of 11 µg/L in November 2016 to 2.6 µg/L in December 2021, with an 
overall decreasing trend and relative stability since December 2018.     

GZ-37D – The 1,4-dioxane concentration trend for samples collected from this well is depicted on (Chart 7).  The 
detected concentrations of 1,4-dioxane range from a maximum of 1.5 µg/L (September 2018) to the current low of 
0.29  µg/L in December 2021.  An increasing concentration trend is apparent from February 2017 through 
September  2018, followed by a decreasing concentration trend through December 2021.  This well is anticipated to be 
near the eastern limit of the plume.  

GZ-39D - 1,4-dioxane has been detected in samples collected from monitoring well GZ-39D at concentrations ranging 
from 0.26 µg/L (September 2021) to 2.6 µg/L (December 2016) with an overall decreasing concentration trend 
(Chart  6).   

GZ-40D – The 1,4-dioxane concentration data for samples collected from this monitoring well are summarized on 
(Chart  6).  The detected concentrations of 1,4-dioxane range from a maximum of 13 µg/L (July 2017 and 
September  2021) to a low of 8.5 µg/L in December 2018.  The data indicate a generally stable concentration of 
1,4- dioxane.  

The concentrations of 1,4-dioxane detected in groundwater samples collected from overburden wells during 2021 are 
consistent with the results of previous monitoring.  The maximum concentrations of 1,4-dioxane were detected in 
groundwater samples collected from shallow overburden wells GZ-40U (390 µg/L; December to 540 µg/L; March) and 
GZ-42U (160 µg/L; December to 410 µg/L; March).  Wells GZ-40U and GZ-42U are located near the estimated axis of 
the plume and within the groundwater discharge zone.  The detected concentrations are generally consistent with 
previously collected samples from these wells (Table 3A.3 and Chart 4); however, the concentration of 1,4-dioxane 
detected in the December 2021 samples collected from GZ-40U (390 ug/L) and GZ-42U (160µg/L) are anomalously low.  
The concentration data for each of these locations suggests relatively stable concentrations with potential gradually 
decreasing trends during 2020 and 2021.  

Field screening measurements of groundwater samples collected from monitoring wells located off-site for pH range 
from 6.5 S.U. (GZ-39U; March) to 9.2 S.U. (GZ-17U; December).  Measurements of pH during the subject period are 
consistent with previous measurements for respective locations.  The data were reviewed using standard descriptive 
statistics and comparisons made to historical data, data from source, on-Site, and bedrock and overburden sampling 
locations.  No spatial or temporal trends were identified in the pH data.    
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Field screening measurements of specific conductance for groundwater samples collected from wells located off-site 
range from 120 µS/cm (GZ-40D; March) to 723 µS/cm (GZ-38U; March).  The arithmetic average of specific conductance 
measured in samples collected from off-site groundwater monitoring wells is 219 µS/cm.  Measurements of specific 
conductance during the subject period are generally consistent with previous measurements for respective locations.  
No spatial or temporal trends were identified in the specific conductance data.    

3.2 SURFACE WATER  

Surface water samples were collected from monitoring locations Stream-1 through Stream-6 during March, June, 
September, and December 2021, and surface water samples were collected from location Stream-11 during March and 
September 2021.  Surface water monitoring locations are depicted on Figure 4.  Surface water quality samples were 
collected, containerized, transported, and analyzed in consideration of applicable NHDES and EPA protocols.  Surface 
water samples were submitted to EAI for laboratory analysis of 1,4-dioxane using low-level analytical methods 
(EPA  Method 8260 SIM).  Refer to Table 3B for sampling dates and results.  Sample locations and dates are 
cross- referenced with EAI laboratory report ID numbers in Table 4B.   
 
The following summarize the results of the surface water sampling during 2021: 
 
• 1,4-dioxane was not detected in the surface water samples collected during 2021.  Under low streamflow 

conditions, which typically occur during the September monitoring round, 1,4-dioxane has been detected during 
several previous monitoring events in samples collected from locations Stream-3 and Stream-4.  Stream flow at the 
time of the September 2021 sampling round appeared to be greater than recent years.  It is unlikely that the 
operation of the off-site overburden groundwater extraction well system has had sufficient time to influence the 
concentration of 1,4-dioxane in surface water at Stream-3 and Stream-4. 

• Field screening measurements of surface water samples for pH during 2021 range from 7.3 SU (Stream-1 and 
Stream-3; December) to 8.8 SU (Stream-2 and Stream-5; December).  The measurements of pH made by GZA during 
2021 are consistent with previous measurements.  No spatial or temporal trends were identified in the pH data.    

• Field screening measurements of surface water samples for specific conductance range from 52 µS/cm (Stream- 11; 
March) to 247 µS/cm (Stream-2; September).  The arithmetic average of the measurements of specific conductance 
for the surface water samples collected during 2021 is 141 µS/cm.  Measurements of specific conductance during 
the subject period are generally consistent with previous measurements.  No spatial trends were identified in the 
specific conductance data.  Specific conductance measurements suggest a potential correlation with seasonal 
changes in stream flow (i.e., increases in specific conductance during periods of low stream flow for the majority 
of the seven surface water monitoring locations).  

3.3 WATER SUPPLY SAMPLING 

Water supply sampling during the subject period includes:  

• Sampling of the water supplies for the 15 properties included in the Permit-related sampling18 program during each 
Permit-related sampling round, except as described in Section 3.0.   

• Monthly sampling of the private water supplies for 7 Rennie Road and 9 Rennie Road (also included in quarterly 
Permit-related sampling rounds); and  

 
18 Includes private water supplies for 7, 9, 22, 26, 28, 30, 38, 39, 42, and 47 Rennie Road; 8 and 10 Dairy Lane; 39 Tranquil Brook Lane; 

and 594 Hanover Center Road. 
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• Sampling of two private water supplies in response to requests by property owners (669 Hanover Center Road 

[July  7, 2021]; and 3 Dairy Lane [July 29, 2021]).  A sample was also collected at the request of the property owner 
from the water supply at 32 Pelton Lane, Lyme, on January 4, 2022, and the results are included in this report.    

Sample collection dates associated with individual private water supply samples are summarized in Table 3C, along with 
results and analytical laboratory report identification number.  Approximate water supply well locations are illustrated 
on Figure 1A and Figure 4 (Permit-related sampling locations).  The results of prior sampling and analysis for 1,4-dioxane 
are also summarized in Table 3C.   
 
Water supplies were generally sampled following a 20-minute purge of water from the well.  The only exceptions were 
at residences where GZA was requested by the property owner to minimize water purged due to concerns regarding 
well yield.  In these cases, water was typically purged for 5 minutes to 10 minutes.  Additional purging to remove 
potentially stagnant water from piping within the home was performed based on observations of the piping.     
 
Except for the results from the analysis of samples collected from the private water supply for 9 Rennie Road, the 
analysis of each of the residential water supply samples did not detect 1,4-dioxane above the laboratory RL.  The 
9  Rennie Road property is currently vacant and is owned by Dartmouth College.   

The analysis of samples from the residential water supply at 9 Rennie Road during the 2021 detected 1,4-dioxane at 
concentrations ranging from 8.6 µg/L (December 16, 2021) to 14 µg/L (July 15, 2021).  The results of the analyses are 
generally consistent with the results of the analysis of samples collected during prior sampling rounds 
(2.7 µg/L  May  21, 2020, to 15 µg/L January 23, 2020).  A plot of 1,4-dioxane concentrations over time for the water 
supply at 9  Rennie Road is included on Chart 9 in Appendix D.   
 
The chart illustrates the variability in concentration over the approximately 12.3 µg/L range in which it has been 
detected.  Use of the water supply at 9 Rennie Road was discontinued when the occupants moved from 9 Rennie Road 
during November 2019 (the property is currently vacant and is owned by Dartmouth College).  Pseudo-radial flow to 
the private water supply well when it was in use likely contributed to the frequent fluctuations in concentration during 
this period.  The overall increase in concentration and relative stability of the trend following the discontinuation of the 
use of the private water supply may reflect the overall concentration in fractured bedrock at this location 
(i.e.,  13  µg/L  to 14 µg/L).   

 POE TREATMENT SYSTEM SAMPLING  

A POE treatment system was constructed by Dartmouth at 9 Rennie Road.  In addition to the untreated water samples 
described in Section 3.3, POE midpoint and effluent samples were previously collected by GZA and analyzed by EAI for 
1,4-dioxane using low-level analytical methods (EPA Method 8260 SIM).  The occupants moved from 9 Rennie Road 
during November 2019, and the property has remained vacant since.  Consequently, POE performance monitoring and 
carbon replacement has not been performed since 2019.  Dartmouth College currently owns and maintains the 9 Rennie 
Road property.   
 
4.0 REMEDIATION SYSTEM PERFORMANCE MONITORING 

This section includes descriptions of the primary components of the groundwater extraction and treatment subsystems 
that comprise the Site remediation system and a summary of the results of groundwater treatment system and 
extraction system performance monitoring completed during 2021.   
 
4.1 REMEDIAL SYSTEM DESCRIPTION 

This subsection includes descriptions of the primary components of the groundwater extraction and treatment 
subsystems.  The remediation system was constructed by Dartmouth to capture 1,4-dioxane in groundwater within 
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overburden and fractured bedrock in the source area (i.e., historical animal carcass burial area) and remove 
1,4- dioxane from groundwater prior to discharge to surface water.  Groundwater has also been extracted from 
fractured bedrock on-Site along the axis of the plume at one location (extraction well RW-7) since startup of the on- Site 
remedial system in 2017 to capture 1,4-dioxane downgradient of the source area.   

The design of the system assumes an observational approach, and modifications can be made to certain elements of 
the system, including: 

• The number of active groundwater extraction wells; 

• Pump type and position/flow rate; and  

• Total system flow rate and treatment system capacity. 

No substantial modifications have been made to the groundwater treatment system since startup.  
 
Modifications to the groundwater extraction system were made during 2020 and 2021 to capture 1,4-dioxane in 
groundwater within overburden off-site in the center of the plume and in fractured bedrock at a location selected to 
limit the potential for plume expansion and accelerate the dissipation of the plume in fractured bedrock.  The layout of 
the primary on-Site components of the groundwater extraction and treatment systems are depicted on Figure 8A, 
Figure 8B, and the layout of the primary off-site components of the groundwater extraction system are depicted on 
Figure 8B.    
 
Selected groundwater extraction well construction information is summarized in Table 7, including pump intake 
(target  drawdown) elevations.  The primary on-Site components of the groundwater extraction and treatment systems 
include: 
 
Groundwater Extraction 
 
Overburden 
 
• Seven overburden groundwater extraction wells (RW-1, RW-3, RW-4, RW-6, RW-9, RW-10, and RW-11) installed 

during 2016 at the locations depicted on Figure 8A.  Wells are screened within the overburden and highly 
weathered bedrock.  The locations of the wells were selected based on the estimated direction of 1,4-dioxane 
transport in groundwater and a detailed evaluation of the elevation of the bedrock surface utilizing ground 
penetrating radar.  Each well was constructed using 6-inch internal diameter PVC including a sump installed within 
bedrock, such that the pump intake can be positioned approximately 1 foot below the top of bedrock.  Each well 
is equipped with a pneumatically driven level maintaining pump.  In general, the overburden extraction wells 
pump only during times of infiltration due to dewatering from the operation of the bedrock groundwater 
extraction well pumps.  

• Fifteen overburden groundwater extraction wells constructed off-site along an approximately 350-foot line 
roughly orthogonal to the axis of the plume to intercept the 1,4-dioxane plume prior to flow into the unnamed 
stream northeast of the Site.  The extraction wells are designated ORW-1 through ORW-15 and numbered from 
south to north (Figure 8B; the ORW designation is used to differentiate the wells from the on-Site groundwater 
extraction wells).  The well spacing along the 350-foot line is approximately 25 feet.  Groundwater containing 1,4-
dioxane originating from the Site is anticipated to flow initially though bedrock fractures downward and to the 
northeast, and then through overburden within the valley with subsequent transport to surface water in the 
unnamed stream.  The intent of the design of the overburden wellfield is to capture the majority of 1,4- dioxane 
transported within overburden as practicable prior to transport in groundwater to the stream.  The selected well 
design is intended to balance the technical challenges presented by the low hydraulic conductivity of the 
overburden, vertical concentration gradient, width of the plume, and presence of an upward vertical hydraulic 
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gradient.  Each well is equipped with a pneumatically driven level maintaining pump.  A phased startup of the 
overburden extraction wells occurred between January 20 and February 17, 2021.   

Bedrock  

• Five bedrock groundwater extraction wells (RW-2, RW-5, RW-7, RW-8, and RW-12) were installed during 2016 at 
the locations illustrated on Figure 8A.  The locations of the wells were selected based on the estimated direction 
of 1,4-dioxane transport in groundwater.  The wells each consist of a 6-inch-diameter open bedrock boring with 
steel casings seated into bedrock.  Each well is equipped with a pneumatically driven level maintaining pump.   

• Two bedrock groundwater extraction wells (RW-13 and RW-14) were constructed adjacent to the downgradient 
Site boundary on either side of the axis of the plume at the locations depicted on Figure 8B.  Each well is equipped 
with a pneumatically driven level maintaining pump.  Extraction of groundwater from fractured bedrock 
immediately west of Rennie Road is anticipated to further capture 1,4-dioxane in groundwater within fractured 
bedrock while limiting the potential for encountering flowing artesian conditions, which would limit the 
effectiveness of the remedial system.  The well locations were also selected in consideration of avoiding steeply 
sloping ground surface and presence of wetlands east of Rennie Road.  The vertical axis of the plume is estimated 
to transition from fractured bedrock to overburden between elevation 850 feet to elevation 860 feet at a point 
east of Rennie Road.  RW-13 and RW-14 were drilled to 847 feet and 865 feet, respectively, to intersect the plume 
without creating a vertical pathway below the estimated plume depth.  Bedrock groundwater extraction wells 
RW-13, and RW-14 began operating along with Pumping Module No. 2 during September 2020.   

Groundwater Pumping Equipment   

• An aboveground utilidor was constructed to provide an insulated and heated structure for conveyance of the 
compressed air lines to and water from the off-site overburden groundwater extraction wells (i.e., wells ORW-1 
through ORW-15).  Use of an aboveground utilidor was selected to limit excavation within wetlands areas.  The 
utilidor consists of two sections (north and south) originating from a pumping module (Pumping Module No. 1) 
constructed at the location depicted on Figure 8B.  

• Pumping Module No. 1, consisting of an approximately 12 feet by 20 feet wood-framed and sided shed structure, 
houses equipment needed to pump groundwater from the overburden groundwater extraction wells to Pumping 
Module No. 2.  Equipment housed in Pumping Module No. 1 includes an air compressor, compressed air supply 
and extracted water manifolds, a groundwater flow equalization tank, and particulate filters, a discharge pump, a 
flow meter, and level sensors and controls.  The air and water manifolds allow for the independent control and 
sampling of each of the overburden groundwater extraction wells.  The discharge pump that pumps groundwater 
to a second pumping module (Pumping Module No. 2) and the supply of compressed air to the pneumatic pumps 
are controlled by the level of water in the flow equalization tank in concert with the levels in equalization tanks 
located in Pumping Module 2 and the groundwater system building on the Site.  The layout of Pumping Module 
No. 1, including equipment and a simplified process and instrumentation diagram, is depicted on Figure 11.   

• An existing cottage at 8 Rennie Road was modified to house Pumping Module No. 2.  Pumping Module No. 2 
contains equipment needed to pump groundwater from bedrock groundwater extraction wells RW-13 and RW- 14 
and groundwater from Pumping Module No. 1 to the on-Site treatment system.  Equipment housed in Pumping 
Module No. 2 includes an air compressor, compressed air supply and extracted water manifolds, a groundwater 
flow equalization tank, and particulate filters, a discharge pump, a flow meter, and level sensors and controls.  The 
air and water manifolds allow for the independent control and sampling of each of the bedrock groundwater 
extraction wells.  The discharge pump that pumps groundwater to the treatment system and the supply of 
compressed air to the pneumatic pumps are controlled by the level of water in the flow equalization tank in 
concert with the level in equalization tanks located in the groundwater system building on the Site.  The layout of 
Pumping Module No. 2, including equipment and a simplified process and instrumentation diagram, is depicted 
on Figure 12. 
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• A 1.25-inch internal diameter water line and electrical supply and control lines from Pumping Module No. 1 to the east 

side of Rennie Road were constructed in aboveground insulated and heat tape-equipped conduits to limit excavation 
within the steeply sloping and wetland areas and the need to cut trees.  A backup compressed air line to supply 
compressed air to or from Pumping Module No. 2 was also constructed in conduit above ground from Module No. 1 
to Rennie Road.  Water lines, electrical control lines, and backup compressed air lines were also constructed from 
Pumping Module No. 2 toward the treatment system and are connected to existing underground piping and conduit 
near groundwater extraction well RW-7 (Figure 8B).   

Dedicated underground piping and conduit were constructed from the treatment system to a point near groundwater 
extraction well RW-7 during construction of the on-Site groundwater extraction system in 2016 in anticipation of the 
potential expansion of the system.  Use of above-ground piping and conduit from RW-7 to Pumping Module No. 2 was 
selected to limit excavation within this steeply sloping area and the need to cut trees.   

Directional drilling methods were used to install a 12-inch internal diameter pipe beneath Rennie Road to convey 
water and electrical control lines beneath Rennie Road.  Precast concrete manhole structures were installed at each 
end of the 12-inch pipe.  On the eastern side of Rennie Road, the manhole structure is used to transition the water, 
air, and control lines from aboveground into the 12-inch pipe.  On the western side of Rennie Road, the manhole 
structure is used to transition the lines from the 12-inch pipe to below ground lines buried in a trench excavated from 
the manhole to Pumping Module No. 2.       

• Underground piping was constructed during 2016 between the on-Site groundwater extraction wells and treatment 
system and between the treatment system and discharge location (Figure 8A). 

Groundwater Treatment 

• The groundwater treatment system designed to remove 1,4-dioxane from groundwater is located on the Site, as 
shown on Figure 8A and Figure 9.  A process diagram is illustrated on Figure 10.  The treatment system includes 
pretreatment to remove total iron and manganese consisting of bag filters and liquid-phase granular activated carbon 
(LGAC).  Pretreatment is intended to limit the potential for fouling of the treatment system.  Treatment of 1,4-dioxane 
is by absorption using Ambersorb media contained in two canisters used in series.  The treatment system is designed 
for an influent flow rate of 15 gallons per minute (gpm) and is expandable to 25 gpm.   

• The system includes periodic steam regeneration of the Ambersorb media to remove the captured 1,4-dioxane.  
1,4- dioxane is removed from the resulting condensate using two approximately 7-cubic-foot LGAC canisters in series.  
The condensate treatment LGAC is physically separate from the pre-treatment LGAC.   Treated condensate is combined 
with treatment system influent and flows through the treatment system.  Condensate treatment LGAC is periodically 
transported from the Site for disposal at an appropriate disposal facility.  Ambersorb media regeneration and 
condensate treatment LGAC replacement frequencies are based on midpoint 1,4-dioxane concentration data and flow 
monitoring.   

• A compacted crushed stone pad was constructed to support the aboveground components of the groundwater 
extraction and treatment systems.  The pad is enclosed within a chain-link fence.  Components within the pad area 
include: two Conex boxes housing groundwater extraction and treatment equipment; a 55-KW generator used to 
supplement a 200-amp electrical service during regeneration of the Ambersorb media; two 1,000- gallon propane 
tanks are used to fuel the 55-KW generator, and a boiler also used during Ambersorb regeneration, and an air dryer 
and chiller used to support the treatment system.  The generator, propane tank, air dryer, and chiller are placed on 
concrete pads constructed within the crushed stone pad.     

• A dry well was constructed to discharge boiler blow-down water per regeneration cycle.  The dry well has been 
registered with NHDES.  The dry well location is illustrated on Figure 8A.   

• The treated water is discharged to an on-Site location northeast and downslope of the treatment system, as illustrated 
on Figure 8A.  Treated water is discharged into a subsurface rip rap constructed area up slope of the intermittent 
stream located on Site and downgradient of the source area.  Discharge of treated groundwater is performed under 



May 2, 2022 
Annual Summary Report 

04.0190030.02 
Page | 14 

 

 
United States Environmental Protection Agency (EPA) Region 1 Remediation General Permit (RGP) (No. NHG910071), 
which is considered the State Discharge Permit required in RSA 485-A:13, I(a).   

4.2 REMEDIAL TREATMENT SYSTEM PERFORMANCE STANDARDS 

Treatment system performance standards include: 
 
• NH AGQS; and 

• Effluent Limitations included with the EPA authorization to discharge under the RGP. 

The NH AGQS and EPA Effluent Limit for 1,4-dioxane are 0.32 µg/L and 3.0 µg/L, respectively.  Additional Effluent Limits 
are included in the EPA and NHDES authorization letters included in Appendix E.  

4.3 REMEDIAL SYSTEM PERFORMANCE MONITORING  

Remedial system monitoring is conducted to provide data to evaluate performance of the groundwater extraction, and 
treatment systems relative to the remedial objectives listed in Section 4.1 and performance standards listed in 
Section  4.2 includes:   

• Monthly treatment system influent and effluent water quality monitoring required under RGP authorization to 
discharge, including: 

− 1,4-dioxane by EPA Method 522;  
− Acetone by EPA Method 1624B; 
− Volatile organic compounds (VOCs) by EPA Method 624; 
− Total metals including: antimony, arsenic, cadmium, chromium, copper, iron, lead, mercury, nickel, selenium, 

silver, zinc, and trivalent chromium by Method 200.8, and hexavalent chromium by Method 7196A;  
− Suspended Solids by Method 2540D-97; 
− Chloride by Method 4500CIE-97; 
− Total Cyanide by ASTM Method D7511; 
− Ammonia-N by Method TM NH3-001;  
− Phenol by EPA Method 625; and 
− pH field analysis by GZA.   

 
• Groundwater level monitoring to evaluate capture of groundwater, performed during Permit-related sampling 

rounds and supplemental sampling and water level measurement rounds (as needed). 

• Daily treatment system flow to evaluate regeneration frequency and compliance with the discharge limit under the 
RGP authorization to discharge (0.036 million gallons per day ([GPD]; 36,000 GPD)/average of 25 gpm). 

• Supplemental sampling for 1,4-dioxane by EPA Method 8260 SIM at selected locations within the treatment system 
(sampling locations depicted on Figure 9 and Figure 10) performed prior to Ambersorb regeneration and during 
condensate treatment to guide Ambersorb media regeneration and LGAC replacement, including: 

− Treatment system influent and effluent; 
− Midpoint between Ambersorb media canisters; and 
− Condensate treatment system LGAC influent, midpoint, and effluent.   
 

• Periodic supplemental groundwater quality monitoring of groundwater extraction system performance monitoring 
wells (i.e., GZ-PM and GZ-OPM series groundwater monitoring wells) for 1,4-dioxane using EPA Method 8260 SIM; 
and 
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• Periodic supplemental groundwater quality monitoring of groundwater extraction wells and system influent and 

effluent for 1,4-dioxane EPA Method 8260 SIM and cyanide (total and free). 

The following subsections summarize the results of the remedial system performance monitoring and indicate that the 
remedial system meets the objectives listed in Section 4.1. 

 Treatment System Influent and Effluent Monitoring 

Treatment system influent and effluent monitoring results are summarized in Table 8A (influent) and Table 8B 
(effluent).  Sampling locations are depicted on Figure 9.  The results of monthly RGP-related monitoring during the 
period from May 1, 2017, through December 2021 are summarized in Table 8A and Table 8B, along with the results of 
sampling performed during the period from February 1, 2017, through April 30, 2017, during which the maximum 
discharge rate was 1 gpm and discharge was performed under a TGWDP.  The following summarize the results of 
influent and effluent monitoring during 2021: 

Influent 

• 1,4-dixoane was the only VOC detected in influent samples collected during 2021.   

• The detected concentrations of 1,4-dioxane in treatment system influent samples ranged from 5.5 µg/L (August) 
to 36 µg/L (April).  This range includes the results of supplemental influent monitoring for 1,4-dioxane summarized 
in Table 10.  The average of the 2021 influent 1,4-dioxane concentration data is 19.2 µg/L (based on 35 samples).  
Year 2021 1,4-dioxane concentration data are summarized on Chart 10 with the results of historical monitoring and 
collectively indicate a decreasing concentration trend consistent with the operation of the groundwater extraction 
system through 2020.  With the startup of the off-site groundwater extraction system, influent 1,4-dioxane 
concentrations increased in 2021.  Continued monitoring is needed to establish the concentration trend.       

• Total metals including arsenic, copper, iron, nickel, and zinc were detected in one or more of the influent samples 
collected during 2021 and are anticipated to be naturally occurring.  

• Total cyanide was detected in the influent sample collected in April at a concentration of 7.6 µg/L and is anticipated 
to be naturally occurring.  Total cyanide has been detected in influent samples collected in previous years, as 
summarized in Table 12.  The laboratory RL for total cyanide is 5 µg/L.   

• Chloride was consistently detected in influent samples collected during 2021 at concentrations ranging from 
1,900 µg/L to 5,700 µg/L and is anticipated to be naturally occurring. 

• Ammonia-N was not detected in the influent samples collected during 2021 above the laboratory RL (0.05 mg/L).  
Ammonia-N was detected in the treatment system influent samples collected in 2020.  The periodic detection of 
ammonia-N in the treatment system influent and effluent is consistent with the historical agricultural use of the 
area, and ammonia-N has not been detected in the effluent at concentrations exceeding surface water quality 
criteria. 

• Measurements of influent pH ranged from 6.53 SU to 6.83 SU and is within the range pH of naturally occurring in 
groundwater within New Hampshire.  

• Laboratory analyses of influent water quality samples for the remainder of the water quality parameters required 
under the Site’s RGP Authorization and listed above were below their respective RLs.  Please refer to Table 8A for 
RLs associated with individual samples and parameters.  

Effluent 

• The concentrations of water quality parameters monitored under the RGP were below their respective Effluent 
Limitations for the Site throughout 2021.      
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• VOCs excluding 1,4-dioxane were not detected above analytical laboratory RLs within the effluent (treated water) 

samples collected during 2021.   

• 1,4-dioxane was detected at a concentration of 0.21 µg/L in the treatment system effluent sample collected on July 
12, 2021.  The detected concentration is below the Effluent Limit under the RGP (3 µg/L) and NHAGQS (0.32 µg/L).  
Based on the results of supplemental sampling, the detection of 1,4-dioxane in the July 2021 effluent sample is not 
anticipated to be representative of the effluent water quality.  The reason for the detection is not known and a 
sampling or laboratory error cannot be ruled out.  Specifically, 1,4-dioxane was not detected in the treatment 
system midpoint sample, collected between the two Ambersorb canisters (halfway point in treatment), collected 
on July 14, 2021, which was collected prior to regeneration of the Ambersorb media later that day.  The Ambersorb 
media was regenerated on June 22, 2021, prior to July 14, 2021, with the next regeneration occurring on July 29, 
2021.  Samples were also collected from the system midpoint on June 22 and July 29, 2021, prior to regeneration, 
and from the system midpoint and effluent on July 26, 2021, following receipt of the result of the July 14, 2021 
effluent sample.  1,4-dioxane was not detected in any of the supplemental samples above the laboratory RL of 0.20 
µg/L.    

• Total metals, including chromium, copper, nickel, and zinc, were detected in one or more effluent samples at 
concentrations below their respective Effluent Limitations.   

• Total cyanide was not detected in the effluent samples collected during 2021 above the laboratory RL (5 µg/L).  

• Ammonia-N was not detected in the effluent samples collected during 2021 above the laboratory RL (0.05 mg/L).   

• Chloride was detected in the effluent samples collected during 2021.  Chloride is monitored and reported under 
the RGP authorization but has no Effluent Limit.  Chloride effluent concentrations are consistent with influent 
concentrations and ranged from 2,000 µg/L to 5,500 µg/L.   

• Measurements of effluent pH during 2021 range from 6.52 SU to 6.76 SU.  The measurements of pH are within the 
allowed Effluent Limit range of pH (6.5 SU to 8.0 SU).   

• Laboratory analyses of effluent water quality samples for the remainder of the water quality parameters required 
under the Site’s RGP Authorization and listed above were below their respective RLs.  Please refer to Table 8B for 
RLs associated with individual samples and parameters.  

 Treatment System Flow Rate Data 

Treatment system flow rate monitoring data are summarized on Chart 11A (Feb 2017 – 2021) and Chart 11B 
(2020  and  2021) in Appendix D, along with precipitation data from a monitoring station located approximately 6 miles 
from the Site.  Due to the location of the source area groundwater extraction wells within an upland area, the flow rate 
of the system varies with the rate of infiltration of water from precipitation and snowpack melt.  Treatment system 
flow rates are allowed to vary within the operable range of the treatment system to maintain target drawdown levels 
within the groundwater extraction wells.  Target drawdown levels can be varied by adjusting individual pump intake 
depths.  During 2021 the daily average treatment system flow rate was between approximately 1.3 gpm and 12.1 gpm 
(arithmetic average 8.1 gpm).  Approximately 4,130,677 gallons of groundwater were treated by the groundwater 
treatment system during 2021, which is approximately 126 percent greater than during 2020.19  The increase in flow 
rate relative to 2020 is largely due to the increase in groundwater extraction from the operation of extraction wells 
RW-13 and RW-14, and to a lesser extend ORW-1 through ORW-15.  

 Treatment System 1,4-dioxane Concentration Data 

Treatment system Ambersorb media regeneration was performed a total of 21 times during 2021.  Regeneration was 
performed on the dates listed in Table E.1 in Appendix E.  Results of the analysis of supplemental treatment system 

 
19 2020 total system flow equals approximately 1,829,646 gallons.  
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1,4-dioxane concentration samples collected during each regeneration are summarized along with the results of 
RGP- related influent sampling for 1,4-dioxane in Table 10.  Sample locations are illustrated on Figure 9.  The following 
summarize the results of the treatment system 1,4-dioxane concentration monitoring: 

• As noted in Section 4.3.1, influent 1,4-dioxane concentrations detected during 2021 range from 5.5 µg/L (August) to 
36 µg/L (April) and have an arithmetic average of approximately 19.5 µg/L.  For comparison, the averages of the 
influent concentration data during 2019 and 2020 were approximately 15 µg/L and 10.5 µg/L, respectively.  Influent 
concentration data collected to date are depicted in Chart 10.  A Mann Kendall analysis of the influent concentration 
data20 from startup of the on-Site system until the startup of the off-site extraction system indicated a decreasing 
concentration trend with a confidence level of 95 percent (Appendix E).  Based on extrapolation of the trendline for 
the data to the NH AGQS prior to the startup of the off-site groundwater extraction system, the estimated time to 
the influent concentration reaching NH AGQS, based on operation of the onsite system only, was anticipated to be 
approximately five years from startup of the system (i.e., approximately 2021).  The startup of the off-site overburden 
groundwater extraction system has increased system influent concentrations, as noted above.  A Mann Kendall 
analysis of the influent concentration data collected since startup of the off-site groundwater extraction system did 
not indicate a trend at the 95 percent confidence interval (Appendix E).  

• 1,4-dioxane was not detected in any of the 24 Ambersorb media midpoint samples collected during 2021 above the 
analytical laboratory RL of 0.2 µg/L, but as noted above, 1,4-dioxane was detected in one treatment system effluent 
sample (0.21 µg/L; July 12, 2021).  While 1,4-dioxane has only been detected within a treatment system midpoint 
sample one time since the start of the operation of the treatment system (April 15, 2020; 0.39 µg/L), its presence at 
the midpoint would be a normal occurrence for operation of the treatment system, and the removal capacity of the 
second Ambersorb media container is available for treatment at that point in the groundwater treatment process.  
As noted in Section 4.3.1, the detection of 1,4-dioxane in the July 2021 effluent sample is not anticipated to be 
representative of the effluent water quality, based on the results of supplemental treatment system sampling.   

• Condensate treatment influent samples range in concentration from 670 µg/L to 3,500 µg/L.  Due to the increased 
flow rate and influent concentration related to the operation of the off-site overburden groundwater extraction 
wells, the number of media regenerations increased from 11 in 2020 to 21 in 2021, and the average condensate 
concentration increased from 1,035 µg/L in 2020 to 1,773 µg/L in 2021.  Importantly, the concentration of 
1,4- dioxane in the condensate decreases throughout the regeneration of the media, and the influent sample 
concentration is therefor only an indicator of the concentration near the beginning of the regeneration period and 
cannot be used to calculate mass removal.  

• Relatively low concentrations of 1,4-dioxane have been intermittently detected in the condensate treatment LGAC 
midpoint, and effluent samples and the data used to manage LGAC.  The LGAC effluent is injected into the treatment 
system influent and treated using the Ambersorb media.   

Condensate treatment LGAC canisters (approximately 7 cubic feet of LGAC each), when removed from the condensate 
treatment system, are drained and carbon transferred to drums and stored on-Site in a custom constructed watertight 
roll-off prior to off-site disposal.  Documentation of the construction of the carbon roll-off is included in Appendix E.   
 
During 2021, LGAC was managed at the Site under the guidance of by Chase Environmental Group, Inc.  (Chase).  Due 
to the naturally occurring presence of radon in the area, transfer of carbon is performed with the guidance and under 
the observation of Chase.  Removal of carbon from the treatment system had previously been performed on a roughly 
annual basis.  During 2021 within the system, carbon was replaced on May 19 and December 16, 2021, consistent with 
the increased flowrate and frequency of Ambersorb media regeneration.  

 
20 Based on the results of 92 samples.  



May 2, 2022 
Annual Summary Report 

04.0190030.02 
Page | 18 

 

 
 Groundwater Extraction System Capture Data 

The groundwater level and 1,4-dioxane concentration data collected during 2021 indicate that the objectives of the 
groundwater extraction system were met during 2021, including: 

1. Capture of the 1,4-dioxane plume in overburden and shallow fractured bedrock groundwater within the 
source area.  

2. Capture of the 1,4-dioxane plume in shallow fractured bedrock groundwater downgradient of the Site to 
the extent possible east of RW-13 and RW-14.  

3. Capture of the majority of 1,4-dioxane transported within overburden as practicable prior to transport in 
groundwater to the unnamed stream east of the Site and Rennie Road.  

Depth-to-groundwater level and calculated hydraulic head (expressed as elevation) data are summarized in Table 6A 
and Table 6B, respectively.  Estimated fractured bedrock groundwater hydraulic head contours based on 
depth- to- water levels measured during September 2021 are illustrated on Figure 5A and Figure 6B (Figure 6B includes 
year 2021 1,4-dioxane concentration data for performance monitoring wells).  The estimated capture zone of the 
on- Site groundwater treatment system is depicted on Figure 5A.  Estimated overburden groundwater hydraulic head 
contours within the off-site remediation/plume area are depicted on Figure 5B.  Cross sections depicting hydraulic head 
and 1,4-dioxane concentration data are included on Figure 7A and Figure 7B.  Water level trends for selected wells are 
illustrated on Chart 12 though Chart 20.   
 
Collectively, the groundwater level data are consistent with capture of groundwater within the source area and the 
majority of the 1,4-dioxane plume that is present on Site.  Groundwater levels on and off-site fluctuate in response to 
precipitation events.   

Source Area 
 
Groundwater level monitoring data collected during 2021 indicate drawdowns21 of the groundwater level of up to 
approximately 49 feet in bedrock monitoring wells proximate to the source area (GZ-PM-2L; Chart 21) and capture of 
groundwater within the source area (Figure 6B).  Groundwater level drawdowns within GZ-PM series wells screened in 
bedrock proximate to the source area during 2021 range from approximately 2.6 feet (GZ-PM-4L; December) to 
approximately 47 feet (GZ-PM-2L; September), with the averages of the measured drawdowns in the GZ-PM series 
wells screened in fractured bedrock ranging from 20.5 feet (December) to 29.1 feet (March).  Groundwater level 
drawdowns within GZ-PM series wells screened in overburden22 proximate to the source area during 2021 when water 
was present range from approximately 2.7 feet (GZ-PM-4U; December) to approximately 11.5 feet (GZ-PM-3U; 
September) with the averages of the measured drawdowns in the GZ-PM series wells screened in overburden ranging 
from 7.1 feet (December) to 9.5 feet (September).  GZ-PM series groundwater level monitoring data are summarized 
in Table 6A and Table 6B and in plots on Chart 20 and Chart 21.   
 
Downgradient Fractured Bedrock 
 
Water level data for downgradient on-site wells GZ-9L and GZ-9D and well GZ-17L, located along the eastern Site 
boundary and near the axis of the plume, continue to indicate that water level decreases have occurred within fractured 
bedrock downgradient of the groundwater extraction system.  Figure 5A and Figure 6B depict hydraulic head contours 
in shallow fractured bedrock and are consistent with the capture of the 1,4-dioxane plume within the source area and 
as far east as Rennie Road.   
 

 
21 Relative to pre-system startup water levels gauged on May 1, 2017. 
22 Excluding well GZ-PM-6U which appears to be hydraulically isolated from the groundwater extraction system. Excludes dry wells.  
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Recent decreases in water level at wells GZ-9L and GZ-9D and well GZ-17L are likely due to the startup of fractured 
bedrock groundwater extraction wells RW-13 and RW-14 on September 23, 2020 (Chart 15); however, the water levels 
in each of these wells was at its previous lowest level on September 14, 2020, with the water level in GZ-9D and GZ-17L 
decreasing further following the startup of RW-13 and RW-14.  The water level also decreased by more than 20 feet in 
fractured bedrock groundwater monitoring wells GZ-51 and GZ-52, located east of Rennie Road, following the startup 
of RW-13 and RW-14.  The water level in these wells increased in the spring of 2021 but remained approximately 10  feet 
lower than startup of RW-13 and RW-14.  Decreases in water levels in on-Site bedrock groundwater monitoring well 
GZ-24D, anticipated to be located beyond the capture zone of the groundwater extraction system, indicate that a 
portion of the decrease in bedrock groundwater levels is due to decreases in local precipitation/infiltration rates 
(Chart  15).  
 
Downgradient Overburden 
 
The low hydraulic conductivity of the glacial till deposits and upward hydraulic gradient within the valley east of the 
Site limit the drawdown that can be created by the off-site overburden groundwater extraction system (i.e., wells 
ORW- 1 through ORW-15).  Overburden groundwater hydraulic head contours are depicted on Figure 5B.   
 
Twelve overburden performance monitoring wells (i.e., GZ-OMP-6A/6B/6C/6D; GZ-OMP-11A/11B/11C/11D; and 
GZ- OMP-14A/14B/14C/14D) were installed during October 11 through 14, 2021 to provide additional water quality 
and level data for evaluation of capture.  The wells are constructed in three groups, each consisting of four wells 
comprising two couplets at radial distances of approximately 5 feet and 10 feet downgradient of overburden 
groundwater extraction wells ORW-6, ORW-11, and ORW-14.   
 

Overburden Extraction 
Well 

Monitoring Well ID Distance from Extraction 
Well  
(feet) 

Screen Depth  
(feet) 

ORW-6 OMP-6A 5 5 - 10 
OPM-6B 5 10 - 15 
OPM-6C 10 5 - 10 
OMP-6D 10 10 - 15 

ORW-11 OMP-11A 5 5 - 10 
OPM-11B 5 10 - 15 
OPM-11C 10 5 - 10 
OMP-11D 10 10 - 15 

ORW-14 OMP-14A 5 5 - 10 
OPM-14B 5 10 - 15 
OPM-14C 10 5 - 10 
OMP-14D 10 10 - 15 

 
The monitoring wells were installed by New England Boring Contractors (NEBC) of Derry, NH, using drive and wash 
drilling methods.  NEBC collected soil samples at a maximum vertical interval of 5-feet using Standard Penetration Test 
methods with a 2-foot long, 2-inch outer diameter (OD), 1.5-inch internal diameter (ID) split spoon soil sampler.  
Monitoring wells were constructed using 2-inch ID PVC screen and riser sections and completed using a protective 
roadway box.   
 
GZA’s field engineer observed and documented NEBC’s soil sampling and well installation activities.  Soil samples were 
texturally and visually characterized and field screened for total VOCs using a photoionization detector (PID) by 
GZA’s  field engineer.  The deposits encountered while drilling the soil borings are consistent with the deposits 
previously encountered within the subject area (i.e., glacial till deposits).  GZA’s boring logs, which include monitoring 
well installation diagrams, are presented in Appendix F.   
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Transducers have been deployed in each of the off-site overburden groundwater extraction performance monitoring 
wells to evaluate long-term trends in hydraulic head to evaluate capture.  The long-term hydraulic head data will be 
used along with 1,4-dioxane concentration data to evaluate capture and the rate of reduction in concentration within 
the overburden plume.  Because of the limited effect of the system on groundwater level elevation, groundwater level 
and 1,4-dioxane concentration data collected over time in conjunction with extraction well 1,4-dioxane concentration 
data are needed to evaluate the performance of the off-site overburden groundwater extraction system and estimate 
the time needed to reach the point where further remediation of off-site overburden groundwater will become 
impracticable.     

 Supplemental Groundwater Monitoring  

Groundwater monitoring and extraction well samples are periodically collected to supplement the Permit-required 
sampling and provide supplemental data for system operation.   

Groundwater Extraction Well Sampling  

During 2021 samples were collected of water pumped from each of the off-site overburden groundwater extraction 
wells during February and September and submitted to EAI for laboratory analysis of 1,4-dioxane.  The results of the 
analyses are summarized below and in Table 9B.  EAI’s laboratory report for samples collected during February were 
previously submitted to the NHDES.  EAI’s laboratory report for the samples collected during September are included 
in Appendix C.        
 

Unit Extraction Well 1,4-dioxane concentration 
(µg/L) 

Date  2/23/21 9/23/21 12/17/21 
Bedrock  RW-13 2.2 1.6 1.3 

RW-14 8.1 5.9 5.6 
Overburden  ORW-1 21 19 - 

ORW-2 49 38 - 
ORW-3 41 29 - 
ORW-4 41 29 - 
ORW-5 59 46 - 
ORW-6 110 100 - 
ORW-7 140 110 - 
ORW-8 280 190 - 
ORW-9 340 230 - 

ORW-10 340 280 - 
ORW-11 640 490 - 
ORW-12 170 190 - 
ORW-13 200 180 - 
ORW-14 200 170 - 
ORW-15 55 47 - 

 
The spatial distribution of 1,4-dioxane along the 350 foot overburden groundwater extraction well line suggests the 
axis of the plume is located near well ORW-11, which is approximately 50 feet north of the previous estimate of the 
location and is considered consistent with the CSM.   
 
The combined initial flow from the overburden groundwater extraction wells is approximately 1.5 gpm.  Pumping 
Module No. 1 effluent was also sampled for analysis of 1,4-dioxane with concentration of 140 µg/L.  While the total 
flow from the overburden groundwater extraction well field is limited, the higher concentrations of 1,4-dioxane result 
in the initial estimated rate of mass removal being greater than 20 times the mass removal rate of the on-Site system 
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at the end of 2020.  Short and long-term performance monitoring is needed to evaluate the effects of the system on 
groundwater quality over time and the time to the end of active remediation.    

GZ-PM Series Monitoring Wells  

Groundwater samples were collected from GZ-PM series monitoring wells (GZ-PM-1U/L though GZ-PM-9L) during 
March, June, and September 2021 to provide additional 1,4-dioxane concentration data proximate to the source area 
for the evaluation of the performance of the operation of the groundwater treatment system.  Samples were collected 
from a total of 7 of the 15 GZ-PM series monitoring wells during March, 12 of the GZ-PM series wells in June, and 11 of 
the GZ-PM series monitoring wells during September.  The amount of water in the remaining wells was not enough to 
collect a sample due to dewatering by the groundwater system and/or limited infiltration of precipitation.   
 
Samples were submitted to EAI for analysis of 1,4-dioxane by EPA Method 8260B SIM.  The results of the analyses are 
summarized in Table 9A (Sample locations and dates are cross-referenced with EAI laboratory report ID numbers in 
Table 4D).  Results of the analyses of samples collected for 1,4-dioxane analysis during 2021 are also summarized on 
Figure 6B.   
 
To evaluate the effectiveness of the source remediation, changes in 1,4-dioxane concentration detected since startup 
of the on-Site groundwater extraction system for the GZ-PM series wells23 are summarized, along with changes in 
concentration for other monitoring wells located on-Site and downgradient of the source area are summarized in 
Table  11.  During 2021 samples were collected from 20 of the 21 monitoring wells included in the comparisons included 
in Table 11.  While continuing to exhibit fluctuations in concentration, the data collected following startup of the 
remedial system also continue to indicate that decreases in the concentration of 1,4-dioxane have occurred in response 
to the remedial system.   
 
Based on comparisons included in Table 11, the concentrations of 1,4-dioxane in samples collected from 17 of the 
20  wells decreased by 26 percent (GZ-9D) to 100 percent (i.e., 1,4-dioxane was not detected above the RL; GZ-PM-1U, 
GZ-PM-3U, and GZ-PM-9L) relative to pre remedial system startup.  The concentration of 1,4-dioxane detected in 
samples collected from 10 of the 20 monitoring wells decreased relative to 202024 , and 3 remained unchanged.   
Increases concentration relative to 2020 (GZ-20L, GZ-7L, GZ-10L, GZ-17L, GZ-PM-4L, GZ-PM-5L, and GZ-PM-6U) are 
related to fluctuations in concentration and are anticipated to be consistent with the overall decreasing concentration 
trend.  Relative to the pre-startup data, the average of the decreases in concentration is approximately 38 µg/L, and 
the average of the percent change in concentration at locations where concentrations decreased is approximately 
81 percent25.  The precent decrease in concentration is greater for source area wells (88%) and GZ-PM series wells 
(84%) relative to downgradient wells (71%).   
 
The concentration of 1,4-dioxane detected in samples collected from 2 of the 21 wells (GZ-17L and GZ-PM-1L) increased 
relative to the initial samples.  The initial 1,4-dioxane concentrations for these locations are 2.5 µg/L (GZ-17L) and 
2.7  µg/L (GZ-PM-1L).  Based on the concentration trend for well GZ-17L (Chart 2), the increase in concentration at well 
GZ-17L to 3.4 µg/L (December 2021) is likely due to changes in the direction of groundwater flow related to the startup 
of fractured bedrock groundwater extraction well RW-13 during September 2021.  Based on the historical data for well 
GZ-PM-1L, the pre-startup concentration for this well (2.7 µg/L) may be anomalously low, or the concentration may 
have been increased due to the operation of the system.  The concentration at this location increased to a maximum 
of 22 µg/L (August 2017) following the startup of the system and has generally decreased to the present.  Relative to 
the maximum concentration at this location, the December 2021 concentration (3.9 µg/L) indicates a decrease of 
18.1  µg/L (approximately 82 %).   

 
23 Wells that have been consistently dry (GZ-PM-7U and GZ-PM-8U) or for which results of analyses have never detected 1,4-dioxane 

(GZ-PM-8L) are not included in the comparison.  
24 Based on last sample collected during 2020.  
25 Calculations exclude wells where the decrease in the detected concentration was less than 5 µg/L due to the disproportionate effect 

on the average value and potential for the change to be unrelated to the operation of the remedial system.   
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Fluctuations in concentration within the areas of the plume downgradient of the source area and within the capture 
zone are apparent in the groundwater quality data and may be the result of seasonal variation in infiltration and the 
effects of the groundwater capture by the remedial system.  The concentration of 1,4-dioxane in groundwater samples 
collected from the Site monitoring wells is anticipated to vary as groundwater with varying concentrations of 
1,4- dioxane flows under the influence of the remedial system, past the monitoring wells, and toward the extraction 
wells.   

GZ-OMP Series Monitoring Wells 

The monitoring wells were sampled by GZA on November 3, 2021, and samples submitted to EAI for analysis of 
1,4- dioxane by EPA Method 8260B SIM.  The following table summarizes the results of the analyses.  EA’s analytical 
laboratory reports are included Appendix C.  
 

Monitoring Well 1,4-dioxane Concentration  
(ug/L) 

GZ-OPM-6A 62 
GZ-OPM-6B 96 
GZ-OPM-6C 59 
GZ-OPM-6D 110 

GZ-OPM-11A 69 
GZ-OPM-11B 81 
GZ-OPM-11C 99 
GZ-OPM-11D 430 
GZ-OPM-14A 250 
GZ-OPM-14B 280 
GZ-OPM-14C 120 
GZ-OPM-14D 400 

 

The detected concentrations of 1,4-dioxane are consistent with our understanding of the spatial distribution of 
1,4- dioxane based on the sampling of monitoring and groundwater extraction wells screened within overburden 
off- site.  The GZ-OMP series wells will be sampled periodically to evaluate changes in concentration within the plume 
over time.   

Supplemental Overburden Groundwater Monitoring Wells  

Supplemental sampling of overburden groundwater monitoring wells during 2021 included 14 wells located in the 
off- site groundwater remediation area.  The samples were collected by GZA and submitted to EAI for analysis of 
1,4- dioxane using EPA Method 8260 SIM to provide additional concentration data needed to evaluate the long-term 
performance of the off-site overburden groundwater extraction system.  Monitoring wells sampled include GZ-40M, 
GZ-40L, GZ-42L, GZ-44 through GZ-50, GZ-53, GZ-54U, GZ-54D, and GZ-55.  The locations of the monitoring wells are 
depicted on Figure 2C.   
 
Except for well GZ-54U, each of the wells was sampled on March 18, 2021.  The results of the analyses were previously 
reported in GZA’s year 2020 ASR and are summarized in Table 3A.3.  Wells GZ-47 and GZ-54U were sampled on 
September 24, 2021.  The results of the analyses are also summarized in Table 3A.3 and Section 3.1.2, and EAI’s 
laboratory report is included in Appendix C.   
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Supplemental Fractured Bedrock Groundwater Monitoring Wells 

Two wells screened in fractured bedrock and located downgradient of fractured bedrock groundwater extraction wells 
RW-13 and RW-14 (GZ-51 and GZ-52) were sampled by GZA on March 18, September 24, and December 17, 2021.  
Samples were collected from the wells to provide data needed to evaluate the influence of pumping RW-13 and RW- 14.   
 
The samples were submitted to EAI for analysis of 1,4-dioxane using EPA Method 8260 SIM.  The results of the analyses 
are summarized in Table 3A.3, and EAI’s laboratory reports not previously submitted in GZA’s year 2020 ASR are 
included in Appendix C.  The results of the analyses indicate stable concentrations of 1,4-dioxane within the fractures 
intersected by GZ-51 and GZ-52, averaging 9.9 µg/L and 4.2 µg/L, respectively.   

 Estimate of Duration of Active Remediation for Financial Assurance 

Continued collection of groundwater and remedial system performance data are necessary to calculate estimates of 
the duration of active remediation (i.e., operation of the groundwater extraction and treatment systems).   
 
Relative to the operation of source area groundwater extraction system, the decreases in 1,4-dioxane concentration in 
source area groundwater (Table 11), the decrease in treatment system influent concentration (Chart 10), and the 
miscibility of 1,4-dioxane (i.e., dissolved-phase source) suggest that the period of active remediation of the source area 
will be less than 10 years (i.e., to be completed prior to 2027).  Notably, the treatment system influent concentration 
trend prior to startup of the off-site overburden wells suggests that, without the operation of the off-site groundwater 
extraction wells, the influent concentration might have already decreased to the point where operation of the source 
area groundwater extraction wells would become impracticable (i.e., concentrations become too low to justify 
treatment).  The increase in the influent concentration related to the operation of the off-site overburden groundwater 
extraction wells necessitates operation of the treatment system and extends the period during which it is impracticable 
to operate the source area groundwater extraction wells.   
 
The decreasing influent concentration trend related to the source area is in part due to the dewatering of source area 
(i.e., leaving 1,4-dioxane in pore water within the unsaturated zone and reducing the rate of removal from the source 
area).  1,4-dioxane stranded in pore water is transported to groundwater through infiltration of precipitation, but this 
process is anticipated to be slower than transport within the saturated zone.  Supplemental measures may be needed 
to remove 1,4-dioxane from the unsaturated zone, potentially including periodically turning off the groundwater pumps 
within the source area to allow rebound of the groundwater level and reconnection of the stranded porewater.  Any 
change in operation will be reviewed with the NHDES prior to implementation.  
 
Monitoring of the off-site portion of the 1,4-dioxane plume continues to indicate that the plume is in a steady state 
condition and water supply well monitoring indicates that no additional private water supply wells have been impacted 
by the Site.  Notwithstanding, Dartmouth College voluntarily expanded the groundwater extraction system during 2020 
to include additional capture of bedrock and overburden groundwater to accelerate the remediation of groundwater 
and further protect human health and the environment.  Startup of the off-site groundwater extraction system was 
completed during January 2021.   
 
GZA had proposed including an estimate of the time to completion of the active remediation off-site in this ASR.  
However, based on the available data, it is GZA’s opinion that additional monitoring of 1,4-dioxane concentration trends 
and water level response to the operation of the off-site overburden groundwater extraction wells is needed to 
calculate an estimate of the time at which operation of the off-site system will become impracticable and monitored 
natural attenuation will become the remedial alternative for the residual contamination.  This was in part due to the 
time need to install the GZ-OPM series monitoring wells during 2021.  The likely period of active remediation will be 
further evaluated based on data collection completed through 2022, and an estimate of the duration of active 
remediation provide within the year 2022 annual summary report.   
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5.0 SUMMARY  

This section summarizes GZA’s conclusions and the results of monitoring based on the information described in 
Section 3.0 and Section 4.0 and the CSM included in Appendix B.       

5.1 Water Quality Monitoring and Permit Compliance 

The results of Permit-required and supplemental groundwater monitoring performed during 2021 indicate compliance 
with the GMZ described in the Permit and are consistent with the GZA’s CSM.  The following subsections describe 
conclusions specific to groundwater, surface water, water supply well monitoring, and 1,4-dioxane transport.  

 Groundwater Monitoring Well Sampling 

• The 1,4-dioxane concentration trends for off-site groundwater monitoring wells suggest the lateral and vertical 
extents of the plume are relatively stable.  The off-site monitoring data indicate the potential for 1,4-dioxane 
transport northward within in the valley is limited, and discharge of the plume to the stream is occurring.  

 Surface Water Sampling 

• 1,4-dioxane was not detected above the laboratory RL in samples collected from the surface water monitoring 
locations during 2021.   

 Water Supply Sampling 

• Except for the results from the analysis of samples collected from the inactive private water supply at 
9  Rennie  Road, the analysis of each of the off-site residential water supply samples did not detect 1,4-dioxane 
above the laboratory RL.  The 9 Rennie Road property is currently vacant and is owned by Dartmouth College.   

• The analysis of samples from the residential water supply well at 9 Rennie Road during the 2021 detected 
1,4-dioxane at concentrations ranging from 8.6 µg/L to 14 µg/L.  The results of the analyses are generally consistent 
with the results of the analysis of samples collected during prior years but indicate overall higher and more stable 
concentrations of 1,4-dioxane that, in the absence of withdrawals from the water supply well, likely reflect the 
concentration in groundwater.  

 1,4-dioxane Transport 

• The spatial distribution of the 1,4-dioxane concentration and hydraulic head data collected during 2021 are 
consistent with previously collected data and advective 1,4-dioxane transport, including: 

− Historic transport of 1,4-dioxane within groundwater vertically downward through overburden and into 
fractured bedrock within in the source area, with subsequent transport toward the east and northeast within 
the fractured bedrock groundwater system.   

− Historic 1,4-dioxane transport within the fractured bedrock groundwater system consistent with the dominant 
northeast trending and steeply dipping bedrock fracture orientation.   

− Lateral and vertical 1,4-dioxane concentration gradients indicate that the vertical axis of the plume, 
downgradient of the capture zone of the groundwater extraction system, transitions from fractured bedrock to 
overburden at approximately elevation 850 feet to elevation 860 feet at a location east of Rennie Road.  
1,4- dioxane is transported laterally and vertically upward relative to the ground surface, discharging through 
the glacial till deposits, eventually flowing to the unnamed tributary to Hewes Brook, where it is diluted within 
the flow of surface water.   
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− Limited underflow of the stream in the valley area occurs, as indicated by the detection of low concentrations 

of 1,4-dioxane in samples collected from bedrock groundwater monitoring well GZ-37D.  The underflow is 
estimated to be limited to the areas surrounding the stream by the convergent groundwater flow to the west 
associated with the upland area to the east of the stream.   

5.2 Groundwater Remediation System Monitoring 

• Collectively, the treatment system performance data indicate that the combined groundwater extraction and 
treatment systems are meeting the remedial objectives and performance criteria.   

• Effluent water quality throughout 2021 met the RGP Effluent Limitations.   

• 1,4-dioxane concentration data collected following startup of the remedial system continue to indicate that overall 
decreases in the concentration of 1,4-dioxane have occurred within the capture zone.  The concentrations of 
1,4- dixoane at 17 of 20 wells decreased by 26 percent to 100 percent relative to the pre-startup data.  The average 
of the decreases in concentration is approximately 28 µg/L, and the average of the percent change in concentration 
at locations where concentrations decreased is approximately 69 percent.   

• During 2021 the treatment system flow rate was between approximately 1.3 gpm to 12.1 gpm (arithmetic average 
8.1 gpm).  Approximately 4,130,677 gallons of groundwater were treated by the groundwater treatment system 
during 2021, which is approximately 126 percent greater than during 2020.  The increase flow rate trend is due to 
the operation of groundwater extraction wells RW-13, RW-14, and ORW-1 through ORW-15.  

• The detected concentrations of 1,4-dioxane in treatment system influent samples ranged from 5.5 µg/L to 36 µg/L 
(average 19.2 µg/L).  Influent concentrations increased from a low of 3.7 µg/L due to the operation of off-site 
overburden groundwater extraction wells ORW-1 through ORW-15.  

• The groundwater level and 1,4-dioxane concentration data collected during 2021 indicate that the objectives of 
the groundwater extraction system were met during 2021, including: 

o Capture of the 1,4-dioxane plume in overburden and shallow fractured bedrock groundwater within the 
source area.  

o Capture of the 1,4-dioxane plume in shallow fractured bedrock groundwater downgradient of the Site to the 
extent possible east of RW-13 and RW-14.  

o Capture of the majority of 1,4-dioxane transported within overburden as practicable prior to transport in 
groundwater to the unnamed stream east of the Site and Rennie Road.  

• The low hydraulic conductivity of the glacial till deposits and upward hydraulic gradient within the valley east of 
the Site limit the drawdown that can be created by the off-site overburden groundwater extraction system.  
Because of the limited effect of the system on groundwater level elevation, groundwater level and 1,4-dioxane 
concentration data collected over time in conjunction with extraction well 1,4-dioxane concentration data are 
needed to evaluate the performance of the off-site overburden groundwater extraction system and estimate the 
time needed to reach the point where off-site overburden groundwater will become impracticable.     

• Additional monitoring of 1,4-dioxane concentration trends and water level response to the operation of the off- site 
overburden groundwater extraction wells is needed to calculate an estimate of the time at which operation of the 
off-site system will become impracticable, and monitored natural attenuation will become the remedial alternative 
for the residual contamination.   
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6.0 RECOMMENDATIONS  

Based on our understanding of Site conditions and the results of monitoring during 2021, GZA recommends continued 
operation of the remedial systems constructed on-Site and off-site.   

GZA also recommends continued collection of supplemental hydraulic head and water quality data as needed to 
evaluate concentration trends and estimate the time at which the operation of the off-site groundwater extraction 
system will become impracticable (i.e., concentrations become too low to justify treatment) and requests an extension 
of the time originally proposed to complete the evaluation and determination of the need for Financial Assurance 
plan26.  GZA currently anticipates that an estimate of the time to discontinuation of the active phase of the remediation 
can be prepared and included within the ASR for 2022.  This request for an extension consider the limited operational 
time of the off-site system and available performance monitoring data; the stability of the 1,4-dioxane plume; lack of 
human receptors; success of the source remediation measures, and voluntary nature and operational condition of the 
off-site groundwater extraction system constructed by Dartmouth.   

 
p:\04jobs\0190000s\04.0190030.00\04.0190030.02\report\2021 asr\draft 04.0190030.02 asr 2021 041122.docx 

 
26 As required under State of New Hampshire Code of Administrative Rues Env-Or 606.02.   
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9-Dec-11 Dartmouth College Rennie Farm Site, Discovery and Management of Chemical Wastes, Etna, New Hampshire GZA VOC contaminated soil discovery and management 

17-Jan-12 Dartmouth College Rennie Farm Site, Chemical Waste Management/Groundwater Monitoring Program, Etna, New Hampshire VOC contaminated soil discovery and management 

14-Jun-12 Dartmouth College Rennie Farm Site, Groundwater Monitoring Results/Notice of AGQS Exceedance, Etna, New Hampshire Notification of detection of 1,4-dioxane in groundwater

15-Jan-13 Groundwater Monitoring Results for July and November Sampling Events, Dartmouth College Rennie Farm Site, Etna, New Hampshire Water quality monitoring 

17-Jan-14 Groundwater Monitoring Results for 2013 Sampling Events, Dartmouth College Rennie Farm Site, Etna, New Hampshire Water quality monitoring 

24-Jun-14 Supplemental Hydrogeologic Investigation Work Plan, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 

201111109, DES Project No. 277737

Supplement Site Investigation (SSI) work plan 

31-Dec-14 Letter Report and Work Plan, Supplemental Hydrogeologic Investigation, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, 

NHDES Site No. 201111109, DES Project No. 277737

SSI results and work plan for additional investigations

1-Sep-15 Work Plan, Off-Site Water Supply Well Sampling, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, 

DES Project No. 277737

Summary of SSI activities and work plan for off-site water supply sampling 

11-Nov-15 Letter Report, Off-site Water Supply Well Sampling, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 

201111109, DES Project No. 277737

Summary of off-site water supply sampling 

2-Dec-15 Work Plan, Supplemental Hydrogeologic Investigation – Phase I, Groundwater Management Zone Delineation and Water Supply Investigation, Dartmouth College, 

Rennie Farm Site, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

SSI Work Plan including two phases of SSI activities, with activities focused on on-site (Phase I) and off-

site (Phase II) investigations

10-Feb-16 Water Quality Monitoring Summary, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project 

No. 277737

Interim summary of groundwater quality data provide at the request of NHDES

6-May-16 Report Phase I - Supplemental Hydrogeologic Investigation, Groundwater Management Zone Delineation and Water Supply Investigation, Dartmouth College, Rennie 

Farm Site, Hanover, New Hampshire, NHDES site No. 201111109, DES Project No. 277737

Results of Phase I SSI and proposal for Phase II SSI

25-Jul-16 License No. 276R Amendment Request, Rennie Farm Decommissioning, Laboratory Waste Test Pit Excavation Work Plan, Dartmouth College, Rennie Farm Site, 

Hanover, New Hampshire, DES Site No. 201111109, Project No. 27737

Work plan describing laboratory waste encountered in test pit excavations and proposed removal of 

the waste 

5-Aug-16 Revised License No. 276R Amendment Request, Rennie Farm Decommissioning, Laboratory Waste Test Pit Excavation Work Plan, Dartmouth College, Rennie Farm 

Site, Hanover, New Hampshire, DES Site No. 201111109, Project No. 27737

Version of July 25, 2016 work plan revised to address NHDES and NHRHS comments

1-Sep-16 Remedial Action Plan Report, Dartmouth College, Rennie Farm Site, Hanover, New Hampshire, NHDES site No. 201111109, DES Project No. 277737 Remedial Action Plan (RAP) summarizing additional on site investigations and proposing groundwater 

extraction and treatment as a remedial approach
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28-Sep-16 Work Plan Addendum, Supplemental Hydrogeologic Investigation – Phase II, Groundwater Management Zone Delineation, Dartmouth College, Rennie Farm Site, 

Hanover, New Hampshire, NHDES site No. 201111109, DES Project No. 277737

GZA Work plan proposing additional off-site monitoring well locations 

25-Oct-16 Work Plan Addendum, Proposed Borehole Geophysical Logging and Groundwater Sampling, 668 Hanover Center Road, Hanover, New Hampshire (Ivan and Olga 

Garlova Property), Dartmouth College, Rennie Farm Site, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

Work plan proposing source investigations related to the water supply well at 668 Hanover Center 

Road

23-Nov-16 Remedial Design Monitoring Well Data Summary, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 

201111109, DES Project No. 277737

Summary of preliminary results in support of remedial design 

12-Feb-16 Remedial Design Plans and Construction Specifications Report, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site 

No. 201111109, DES Project No. 277737

Description of remedial design proposed in the RAP

27-Dec-16 Application for Temporary Groundwater Discharge Permit, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 

201111109, DES Project No. 277737

Application to discharge treated water from the groundwater extraction and treatment system under 

a Temporary Groundwater Discharge Permit (TGWDP) until authorization to discharge treated water 

under the EPA Remediation General Permit can be obtained

10-Feb-17 Data Transmittal, Initial Treatment System Analytical Data, Temporary Groundwater Discharge Permit (Permit), Dartmouth College, Rennie Farm Site, Hanover 

Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

Initial treatment system performance monitoring data performed under the TGWDP

8-Mar-17 Source Investigation – 668 Hanover Center Road, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 

201111109, DES Project No. 277737

Results of source investigations related to the water supply well at 668 Hanover Center Road

7-Apr-17 National Pollution Discharge Elimination System, Notice of Intent (NOI), Remediation General Permit, Rennie Farm Site, Hanover, New Hampshire, NHDES Site No. 

201111109, DES Project No. 277737

Notice of Intent to discharge treated groundwater under the EPA Region One Remediation General 

Permit.

14-Jul-17 Phase II - Supplemental Hydrogeologic Investigation, Groundwater Management Zone Delineation and Application for Groundwater Management Permit, 

Dartmouth College, Rennie Farm Site, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

Results of Phase II hydrogeologic investigation, including off-site investigations, and source area 

excavation; includes Groundwater Management Permit application  

10-Nov-17 Remediation General Permit Effluent Limitation Violation Documentation,  Dartmouth College, Rennie Farm Site, Hanover, New Hampshire, NHDES Site No. 

201111109, DES Project No. 277737

Documentation of Effluent Limitation violation and response actions

16-Nov-17 Data Transmittal - September 2017 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm 

Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

September 2017 Groundwater Management Permit-related sampling round results

14-Mar-18 Annual Summary Report - 2017 Annual Summary Report, groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, Hanover 

Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

2017 Groundwater Management annual summary results and discussion

11-May-18 Data Transmittal - March 2018 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, 

Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

March 2018 Groundwater Management Permit-related sampling round results

3-Aug-18 Data Transmittal - June 2018 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, 

Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

June 2018 Groundwater Management Permit-related sampling round results

14-Nov-18 Data Transmittal - September 2018 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm 

Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

September 2018 Groundwater Management Permit-related sampling round results

30-Nov-18 Results of Initial PFAS Screening, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, Hanover Center Road, Hanover, 

New Hampshire, NHDES Site No. 201111109, DES Project No. 2777737

GZA PFAS sampling results in groundwater
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29-Mar-19 Annual Summary Report - 2018 Annual Summary Report, groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, Hanover 

Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

2018 Groundwater Management annual summary results and discussion

14-May-19 Data Transmittal - March 2019 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, 

Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

March 2019 Groundwater Management Permit-related sampling round results

30-Jul-19 Data Transmittal - June 2019 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, 

Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

June 2019 Groundwater Management Permit-related sampling round results

18-Nov-19 Data Transmittal - September 2019 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm 

Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

September 2019 Groundwater Management Permit-related sampling round results

23-Mar-20 Remedial Design Plans and Construction Specifications Report, Groundwater Extraction System Expansion, Dartmouth College, Rennie Farm Site, Hanover, New 

Hampshire, NHDES Site No. 201111109, DES Project No. 277737, Groundwater Management Permit No. GWP-201111109-H-001

Results of off-site subsurface investigation and groundwater extraction system expansion design 

plans and construction specifications

14-Apr-20 Annual Summary Report - 2019 Annual Summary Report, groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, Hanover 

Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

2019 Groundwater Management annual summary results and discussion

11-May-20 Data Transmittal - March 2020 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, 

Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

March 2020 Groundwater Management Permit-related sampling round results

29-Jul-20 Data Transmittal - June 2020 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, 

Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

June 2020 Groundwater Management Permit-related sampling round results

8-Dec-20 Data Transmittal - September 2020 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm 

Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

September 2020 Groundwater Management Permit-related sampling round results

1-Jul-21 Annual Summary Report - 2020 Annual Summary Report, groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, Hanover 

Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

2020 Groundwater Management annual summary results and discussion

13-Oct-21 Data Transmittal - June 2021 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm Site, 

Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

June 2021 Groundwater Management Permit-related sampling round results

8-Nov-21 Data Transmittal - September 2021 Water Quality Monitoring Round, Groundwater Management Permit GWP-201111109-H-001, Dartmouth College, Rennie Farm 

Site, Hanover Center Road, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737

September 2021 Groundwater Management Permit-related sampling round results

Notes:
1. NHDES and DES indicate New Hampshire Department of Environmental Services; NHRHS indicates New Hampshire Radiological Health Section; EPA indicates United States Environmental Protection Agency.
2. SSI indicates supplemental site investigation; RAP indicates remedial action plan.
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Well ID

Screened 

Hydrogeologic 

Unit

Ground Surface 

Elevation

PVC/TOC 

Reference Point 

Elevation

Depth to 

Bedrock

Bedrock 

Surface 

Elevation

Top of Well 

Screen Depth

Top of Well 

Screen 

Elevation

Bottom of Well 

Screen Depth

Bottom of Well 

Screen 

Elevation

GZ-1 Bedrock 1,083.6 1,086.73            6.0 1,077.6 6.5 1,077.1 11.5 1,072.1 
GZ-2 Overburden 1,077.9 1,081.91            12.5 1,065.4 8.0 1,069.9 13.0 1,064.9 
GZ-3 Overburden 1,076.8 1,079.93            14.5 1,062.3 4.5 1,072.3 14.5 1,062.3 
GZ-4 Overburden 1,081.2 1,084.47            - - 7.0 1,074.2 12.0 1,069.2 

GZ-5U Overburden 1,043.2 1,045.57            12.0 1,031.2 8.0 1,035.2 13.0 1,030.2 
GZ-5L Bedrock 1,042.6 1,045.37            18.5 1,024.1 25.0 1,017.6 30.0 1,012.6 
GZ-6 Overburden 1,062.4 1,065.04            10.0 1,052.4 6.0 1,056.4 11.0 1,051.4 

GZ-7U Overburden 1,061.5 1,064.44            25.0 1,036.5 20.0 1,041.5 25.0 1,036.5 
GZ-7L Bedrock 1,061.8 1,064.71            25.0 1,036.8 28.0 1,033.8 33.0 1,028.8 
GZ-8U Overburden 1,046.3 1,049.28            - - 12.0 1,034.3 17.0 1,029.3 
GZ-8L Bedrock 1,046.4 1,049.38            17.0 1,029.4 28.0 1,018.4 33.0 1,013.4 
GZ-9U Overburden 1,009.1 1,011.31            - - 12.0 997.1 17.0 992.1 
GZ-9L Bedrock 1,008.1 1,010.33            23.0 985.1 37.5 970.6 42.5 965.6 
GZ-9D Bedrock 1,007.5 1,009.93            19.0 988.5 83 924.5 93 914.5 

GZ-10U Overburden 999.6 1,002.09            8.0 991.6 3.0 996.6 8.0 991.6 
GZ-10L Bedrock 999.8 1,002.50            9.2 990.6 20.0 979.8 25.0 974.8 
GZ-11U Overburden 985.3 987.97 4.0 981.3 4.0 981.3 9.0 982.3 
GZ-11L Bedrock 985.6 988.34 4.0 981.6 15.0 970.6 20.0 965.6 
GZ-12L Bedrock 1,080.6 1,083.29            7.5 1,073.1 9.0 1,071.6 14.0 1,066.6 
GZ-13L Bedrock 1,080.9 1,083.52            5.5 1,075.4 11.0 1,069.9 15.0 1,065.9 
GZ-14U Overburden 1,079.5 1,081.87            6.0 1,073.5 12.5 1,067.0 7.8 1,071.7 
GZ-14L Bedrock 1,079.7 1,082.06            6.0 1,073.7 12.5 1,067.2 16.0 1,063.7 
GZ-15L Bedrock 1,085.2 1,087.65            11.5 1,073.7 27.8 1,057.4 37.8 1,047.4 
GZ-16D Bedrock 1,089.5 1,090.83            2.0 1,087.5 18.0 1,071.5 260.0 829.5 
GZ-17L Bedrock 968.9 971.40 23.0 945.9 48.0 920.9 53.0 915.9 
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TABLE 2

MONITORING WELL CONSTRUCTION SUMMARY

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02
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Well ID

Screened 

Hydrogeologic 

Unit

Ground Surface 

Elevation

PVC/TOC 

Reference Point 

Elevation

Depth to 

Bedrock

Bedrock 

Surface 

Elevation

Top of Well 

Screen Depth

Top of Well 

Screen 

Elevation

Bottom of Well 

Screen Depth

Bottom of Well 

Screen 

Elevation

GZ-18U Overburden 1,077.6 1,080.06 12.7 1,064.9 5.0 1,072.6 10.0 1,067.6 
GZ-18L Bedrock 1,077.7 1,080.67 12.7 1,065.0 16.0 1,061.7 21.0 1,056.7 
GZ-19U Overburden 1,077.3 1,080.46 11.0 1,066.3 5.0 1,072.3 10.0 1,067.3 
GZ-19L Bedrock 1,077.1 1,080.03 11.0 1,066.1 15.0 1,062.1 20.0 1,057.1 
GZ-20U Overburden 1,080.4 1,083.16 9.5 1,070.9 3.5 1,076.9 8.5 1,071.9 
GZ-20L Bedrock 1,080.4 1,083.52 9.5 1,070.9 14.0 1,066.4 19.0 1,061.4 
GZ-22U Overburden 1,079.2 1,078.66 8.2 1,071.0 3.2 1,076.0 8.2 1,071.0 
GZ-23U Overburden 1,080.2 1,083.13 8.5 1,071.7 4.5 1,075.7 8.5 1,071.7 
GZ-24U Overburden 983.2 984.92 - - 13.5 969.7 18.5 964.7 
GZ-24L Bedrock 982.9 984.75 25.0 957.9 31.0 951.9 36.0 946.9 
GZ-24D Bedrock 982.5 984.99 25.0 957.5 72.0 910.5 82.0 900.5 
GZ-25U Overburden 859.0 861.47 - - 20.0 839.0 25.0 834.0 
GZ-25L Overburden 858.0 860.25 - - 42.0 816.0 47.0 811.0 
GZ-25D Bedrock 858.6 861.17 81.0 777.6 90.0 768.6 105.0 753.6 
GZ-26U Overburden 881.9 884.12 - - 15.0 866.9 20.0 861.9 
GZ-26D Bedrock 882.0 no well 31.0 851.0 80.0 802.0 85.0 797.0 
GZ-27U Overburden 897.0 898.83 - - 19.0 878.0 24.0 873.0 
GZ-27L Overburden 897.1 899.13 - - 46.4 850.7 51.4 845.7 
GZ-27D Bedrock 896.4 898.23 69.0 827.4 70.5 825.9 80.5 815.9 
GZ-28U Overburden 906.0 907.91 - - 45.0 861.0 50.0 856.0 
GZ-28L Overburden 906.0 908.15 - - 69.0 837.0 79.0 827.0 
GZ-28D Bedrock 905.9 908.24 102.0 803.9 107.5 798.4 122.5 783.4 
GZ-29L Bedrock 1,011.6 1,014.01 5.4 1,006.2 25.0 986.6 40.0 971.6 
GZ-30U Bedrock 1,081.3 1,083.65 2.0 1,079.3 13.0 1,068.3 18.0 1,063.3 
GZ-30L Bedrock 1,080.9 1,083.47 2.0 1,078.9 30.0 1,050.9 40.0 1,040.9 
GZ-31L Bedrock 1,084.1 1,086.72 6.0 1,078.1 26.5 1,057.6 41.5 1,042.6 
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TABLE 2

MONITORING WELL CONSTRUCTION SUMMARY

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737
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Well ID
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Hydrogeologic 
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Ground Surface 
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Bedrock 
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Bottom of Well 
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GZ-32U Overburden 834.4                 836.09 - - 27.0 807.4                 32.0 802.4                 
GZ-32L Overburden 834.3                 836.78 - - 63.0 771.3                 68.0 766.3                 
GZ-32D Bedrock 836.3                 838.03 70.0 766.3                 112.0 724.3                 122.0 714.3                 
GZ-33U Overburden 847.6                 849.32 - - 15.0 832.6                 20.0 827.6                 
GZ-33L Overburden 848.4                 850.22 - - 45.0 803.4                 50.0 798.4                 
GZ-34U Overburden 891.8                 894.44 - - 15.5 876.3                 20.5 871.3                 
GZ-34L Bedrock 892.2                 894.46 60.0 832.2                 892.2                 892.2                 
GZ-34D Bedrock 892.4                 894.40 60.0 832.4                 120.0 772.4                 130.0 762.4                 
GZ-35U Overburden 868.3                 870.96 - - 40.0 828.3                 45.0 823.3                 
GZ-35L Overburden 867.5                 869.56 - - 64.0 803.5                 69.0 798.5                 
GZ-35D Bedrock 867.8                 868.75 84.0 783.8                 104.0 763.8                 124.0 743.8                 
GZ-36U Overburden 823.0                 825.06 - - 20.5 802.5                 25.5 797.5                 
GZ-37U Overburden 896.2                 898.02 - - 15.0 881.2                 20.0 876.2                 
GZ-37L Bedrock 896.4                 898.26 72.0 824.4                 85.0 811.4                 95.0 801.4                 
GZ-37D Bedrock 896.7                 898.27 72.0 824.7                 123.0 773.7                 143.0 753.7                 
GZ-38U Overburden 891.0                 892.94 - - 14.0 877.0                 19.0 872.0                 
GZ-39U Overburden 888.7                 890.62 - - 9.5 879.2                 14.5 874.2                 
GZ-39L Overburden 889.4                 891.31 - - 22.5 866.9                 27.5 861.9                 
GZ-39D Bedrock 888.7                 890.65 49.0 839.7                 94.0 794.7                 99.0 789.7                 
GZ-40U Overburden 876.7                 878.62 - - 10.0 866.7                 15.0 861.7                 
GZ-40M Overburden 876.5                 878.79 - - 30.0 846.5                 35.0 841.5                 
GZ-40L Overburden 877.3                 879.63 - - 50.0 827.3                 55.0 822.3                 
GZ-40D Bedrock 875.9                 877.87 64.0 811.9                 76.5 799.4                 86.5 789.4                 
GZ-41U Overburden 876.8                 878.82 - - 10.0 866.8                 15.0 861.8                 
GZ-42U Overburden 858.6                 860.53 - - 14.5 844.1                 19.5 839.1                 
GZ-42L Overburden 859.4                 861.72 - - 30.0 829.4                 35.0 824.4                 
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TABLE 2

MONITORING WELL CONSTRUCTION SUMMARY
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DES Site #201111109, DES Project #27737
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GZ-43U Overburden 1,075.4 1,077.80 8.2 1,067.2 5.0 1,070.4 13.0 1,062.4 
GZ-44 Overburden 852.6 854.90 - - 10.0 842.6 15.0 837.6 
GZ-45 Overburden 856.5 858.81 - - 10.0 846.5 15.0 841.5 
GZ-46 Overburden 863.8 866.16 - - 15.0 848.8 20.0 843.8 
GZ-47 Overburden 871.5 873.83 - - 43.0 828.5 48.0 823.5 
GZ-48 Overburden 888.0 890.29 - - 10.0 878.0 15.0 873.0 
GZ-49 Overburden 902.8 905.15 - - 10.0 892.8 15.0 887.8 
GZ-50 Overburden 922.5 924.87 - - 10.0 912.5 15.0 907.5 
GZ-51 Bedrock 938.7 941.16 20.0 918.7 54.0 884.7 64.0 874.7 
GZ-52 Bedrock 942.2 945.17 20.0 922.2 49.0 893.2 79.0 863.2 
GZ-53 Overburden 871.8 874.09 - - 15.0 856.8 20.0 851.8 

GZ-54U Overburden 872.8 875.09 - - 20.1 852.7 25.1 847.7 
GZ-54D Overburden 872.8 875.15 - - 61.3 811.5 66.3 806.5 
GZ-55 Overburden 871.9 874.21 62.5 809.4 60.0 811.9 65.0 806.9 

GZ-PM-1U Bedrock 1,075.3 1,077.48 33.0 1,042.3 30.0 1,045.3 40.0 1,035.3 
GZ-PM-1L Bedrock 1,075.4 1,077.43 33.0 1,042.4 53.0 1,022.4 58.0 1,017.4 
GZ-PM-2U Bedrock 1,075.4 1,077.24 6.0 1,069.4 33.0 1,042.4 48.0 1,027.4 
GZ-PM-2L Bedrock 1,072.1 1,073.93 6.0 1,066.1 68.5 1,003.6 78.5 993.6 
GZ-PM-3U Overburden 1,072.2 1,074.05 11.0 1,061.2 5.0 1,067.2 15.0 1,057.2 
GZ-PM-3L Bedrock 1,079.7 1,081.97 10.1 1,069.6 25.0 1,054.7 50.0 1,029.7 
GZ-PM-4U Overburden 1,079.4 1,081.61 9.0 1,070.4 2.0 1,077.4 20.0 1,059.4 
GZ-PM-4L Bedrock 1,077.3 1,080.28 9.0 1,068.3 30.0 1,047.3 45.0 1,032.3 
GZ-PM-5U Overburden 1,078.0 1,080.36 13.0 1,065.0 10.0 1,068.0 20.0 1,058.0 
GZ-PM-5L Bedrock 1,072.4 1,074.38 13.0 1,059.4 20.0 1,052.4 50.0 1,022.4 
GZ-PM-6U Overburden 1,072.2 1,074.41 14.0 1,058.2 5.0 1,067.2 15.0 1,057.2 
GZ-PM-7U Overburden 1,075.3 1,077.36 20.0 1,055.3 10.0 1,065.3 20.0 1,055.3 
GZ-PM-8U Overburden 1,077.8 1,080.18 - - 9.5 1,068.3 14.5 1,063.3 
GZ-PM-8L Bedrock 1,079.2 1,081.29 17.0 1,062.2 25.0 1,054.2 50.0 1,029.2 
GZ-PM-9L Bedrock 1,079.3 1,081.48 9.5 1,069.8 19.5 1,059.8 49.5 1,029.8 
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GZ-OPM-6A Overburden 869.4                 869.07 - - 5.0 864.4                 10.0 859.4                 
GZ-OPM-6B Overburden 869.4                 869.02 - - 15.0 854.4                 20.0 849.4                 
GZ-OPM-6C Overburden 869.2                 868.92 - - 5.0 864.2                 10.0 859.2                 
GZ-OPM-6D Overburden 869.3                 869.02 - - 15.0 854.3                 20.0 849.3                 

GZ-OPM-11A Overburden 869.4                 869.17 - - 5.0 864.4                 10.0 859.4                 
GZ-OPM-11B Overburden 869.3                 868.97 - - 15.0 854.3                 20.0 849.3                 
GZ-OPM-11C Overburden 869.0                 868.71 - - 5.0 864.0                 10.0 859.0                 
GZ-OPM-11D Overburden 869.1                 868.77 - - 15.0 854.1                 20.0 849.1                 
GZ-OPM-14A Overburden 867.5                 867.21 - - 5.0 862.5                 10.0 857.5                 
GZ-OPM-14B Overburden 867.7                 867.30 - - 15.0 852.7                 20.0 847.7                 
GZ-OPM-14C Overburden 867.5                 867.21 - - 5.0 862.5                 10.0 857.5                 
GZ-OPM-14D Overburden 867.4                 867.15 - - 15.0 852.4                 20.0 847.4                 

WSW-1 Bedrock 1,080.2              1,082.38 22.0 1,058.2              120.0 960.2                 580.0 500.2                 

Notes:
1. Units are feet.
2.  Vertical datum is NAVD 88.
3.  Overburden encountered in borings by GZA generally consist of glacial till deposits. 
4.  Well screen depths are relative to ground surface elevation;  depth-to-groundwater is relative to top of PVC riser of monitoring well.
5.  "-" indicates no data/not measured. 
6.  Ground surface and reference elevations are based on surveys by WSP Transportation and Infrastructure during October 2014, June 2015,  

January 2016, June 2016, and January 2017, and level elevation surveys by GZA during April and July 2019, and November 2021.  
7.  PVC indicates top of PVC well riser; TOC indicates top of protective well casing.  
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TABLE 3A.1

 1,4-DIOXANE CONCENTRATION DATA – SOURCE AREA GROUNDWATER MONITORING LOCATIONS

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02

Page 1 of 4

Date Sampled GZ-1/R GZ-2 GZ-3 GZ-4 GZ-12L GZ-13L GZ-14U GZ-14L GZ-18U GZ-18L GZ-19U GZ-19L GZ-20U GZ-20L GZ-22U GZ-23U GZ-43U

11/20/2009 - - - -

10/12/2010 - - - -

5/19/2011 - - - -

10/27/2011 - - - -

11/29/2011 <50 <50 <50 <50

12/5/2011 - - - -

12/12/2011 - - - -

12/19/2011 - - - -

4/19/2012 - 150 <50 <50

5/23/2012 - 190 <50 <50

7/25/2012 - 250/370* <50/30* -

11/30/2012 - 160/220* <50/32* -

3/13/2013 - 170/220* <50/<0.25* <50/1.4*

6/20/2013 - 90/71* <50/3.9* <50/0.59*

7/31/2013 - 120/150* <50/4.2* <50/0.37*

9/25/2013 - 140/120* <50/25* <50/<0.25*

12/19/2013 - 90/94* <50/59* <50/<0.25*

4/17/2014 - <50/9.6* <50/19* <50/<0.25*

6/12/2014 - <50/91* <50/2.7* <50/<0.25*

8/22/2014 dry 160 21 dry

9/5/2014 - - - -

7/8/2015 <0.25 47 2.7 <0.25

7/22/2015 - - - -

9/15/2015 - - - -

10/1/2015 - - - -

11/10/2015 - - 52 -

12/9/2015 - 37/40 38 -

1/6/2016 - 15 17 -

2/11/2016 - 27 8.5 - 2.4 0.65 550 27

2/19/2016 - - - - - - - -

3/8-9/2016 - 13 4.4 - 1.5 0.45 600 13

4/11/2016 - 21 4.3 - 0.96 0.39 560 27

4/21/2016 - - - - - - - -

5/11-13/2016 - 51 2.1 - - - 500 49

6/23-24/2016 - 90 4.8 - - - dry 170 89 67 51 19 dry 3.2 dry dry

7/18-19/2016 - 98 dry - dry dry dry dry dry 70 dry 68 dry 6.8 dry dry

8/18/2016 - dry dry - dry dry dry dry dry dry dry dry dry 13 dry dry

9/15-20/2016 - - dry dry dry dry dry dry dry dry dry - dry 16 - dry

10/27/2016 dry dry dry dry dry dry dry dry dry dry dry - dry 20 - dry

11/29/2016 - dry dry - - - - 250 - 190 - 73 - - - -

12/2-8/2016 - 75 2.3 - - - - - - - - - - - - -

12/28-29/2016 - 74 15 dry dry 1.8 34 120 dry 88 dry 53 dry 43 dry <0.25

1/18/2017 - - - - - - - - 97 - dry - dry - - dry dry

1/24/2017 - 37 37 - - - - 81 - - - - - 10 - - dry

2/21-24/2017 - 50 64 - - - - - - - - - - - - - 2.8

3/27-29/2017 - 4.0 33 - - - - 39 - - - - 37 2.7 - - -

4/24/2017 - 9.6 20 - - - 140 23 - - - - - - - - 12

5/17/2017 <0.25 24 12 - - - - 58 - 30 dry - - - - - -

6/19/2017 dry 15 15 dry dry - dry 180 dry 15 dry 42 dry - - - -

7/27/2017 dry dry dry dry dry - dry dry dry 5.1 dry dry dry 0.85 - dry -

8/25/2017 - dry dry dry dry dry - - dry dry dry dry dry 4.2 - dry -

9/28/2017 dry dry dry dry dry dry dry dry dry dry dry dry dry 4.5 dry dry dry

12/11-22/2017 - dry - - - - dry dry - - - - - - - - -

3/22/2018 - dry 48 - - - dry 36 dry 14 dry dry dry 1.4 Could not locate dry -

6/22/2018 - 8.9 - - - - dry dry - - - - - - - - -

9/10/2018 dry dry dry dry dry dry dry dry dry dry dry dry dry 5.8 Could not locate dry dry

12/14-20/2018 - 2.5 - - - - dry 120 - - - - - - - - -

3/19-22/2019 - dry 19 - - - - 150 - 20 - - <0.2 0.97 Could not locate - -

6/21/2019 - 16 - - - - dry 110 - - - - - - - - -

9/12/2019 dry 27 dry dry dry dry dry dry dry dry dry dry dry 30 Could not locate dry dry

12/13/2019 - 5.9 - - - - dry 27 - - - - - - - - -

3/11/2020 - 1.1 5.7 - - - 5.5 40 0.86 3.6 0.57 4.5 <0.2 0.74 25 <0.2 -

6/9/2020 - 10 - - - - dry dry - - - - - - - - -

9/18/2000 dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry

12/18/2020 - 3.2 - - - - dry dry - - - - - - - - -

3/15/2021 - dry dry - - - dry dry dry dry dry dry dry 1.5 0.39 dry dry

6/14/2021 - 11 - - - - dry dry - - - - - - - - -

9/22/2021 dry 22 8 dry dry dry dry dry dry dry 23 dry dry dry 10 1.3 dry dry

12/16/2021 - 1.4 - - - - dry 17 - - - - - - - - -

Notes:
1. Data indicate concentrations of 1,4-dioxane in micrograms per liter.
2. "<" indicates that 1,4-dioxane was not detected above the referenced reporting limit.
3. "/" indicates results of labeled and blind duplicate sample, respectively.
4. "-" indicates sampling location not included in respective sampling round.

5. "dry" indicates no water in monitoring well at the time of the respective sampling round.
6. "Value/Value*" indicates analysis for 1,4-dioxane performed using EPA Method 8260B and 8260B SIM, respectively.
7. Shaded cells indicate well location was not installed at the time of the referenced sampling round.
8. Indicates GZ-2 resampled on October 14, 2021 based on comment included in laboratory report regarding potential lack of
representativeness of sample collected on September 22, 2021 (21 ug/L). 
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TABLE 3A.2

 1,4-DIOXANE CONCENTRATION DATA – SITE DOWN / SIDEGRADIENT MONITORING LOCATIONS

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02 
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Date Sampled GZ-5U GZ-5L GZ-6 GZ-7U GZ-7L GZ-8U GZ-8L GZ-9U GZ-9L GZ-9D GZ-10U GZ-10L GZ-11U GZ-11L GZ-15L GZ-16D GZ-17L GZ-24U GZ-24L GZ-24D GZ-29L GZ-30U GZ-30L GZ-31L AS-WSW Dug Well

11/20/2009

10/12/2010

5/19/2011

10/27/2011

11/29/2011

12/5/2011

12/12/2011

12/19/2011

4/19/2012

5/23/2012

7/25/2012

11/30/2012

3/13/2013

6/20/2013

7/31/2013

9/25/2013

12/19/2013 <50/1.8*

4/17/2014 <50/1.5*

6/12/2014 <50/1.2*

8/22/2014 12/11 9.1 24 dry 2.1 2.0

9/5/2014 13 8.8 dry dry 3.1 -

7/8/2015 8.7 4.9 17 5.9 1.1 <0.25 <0.25 <0.25 270 <0.25 0.93/1.0 <0.25 <0.25 1.1

7/22/2015 - - - - - <0.25 <0.25 <0.25 520 <0.25 1.5 <0.25 <0.25 -

9/15/2015 - - - - - - - - 300/380* - <50/1.6* - - -

10/1/2015 - - - - - - - - - - - - - 2.8/3.0

11/10/2015 - - - - - - - - 350 - 1.1 - - -

12/9/2015 - - - - - - - - 340 - 1.3 - - -

1/6/2016 - - - - - - - - 300 - 1.2 - - - 1.5

2/11/2016 - - - - - - - - 290 - - 1.2 - - - - - 1.6

2/19/2016 - - - - - - - - - 75 - - - - - 3.6 - -

3/8-9/2016 - - - - - - - - 160 83 - 0.90 - - - 3.5 - 1.1

4/11/2016 - - - - - <0.25 <0.25 <0.25 77 94 <0.25 0.95 <0.25 <0.25 - 4.1 - 0.93

4/21/2016 - - - - - - - - - - - - - - <0.25
8 - - -

5/11-13/2016 - - 11 - - - - - 160 - - 0.57 - - - 4.0 - 0.95

6/23-24/2016 - - - - - - - - 210 180 - 0.97 - - - 3.6 - 1.7

7/18-19/2016 - - - - - - - - 180 190 - 1.4 - - - 4.5 - 1.6

8/18/2016 dry 6.9 dry dry 1.4 - - - 190 210 - 2.2 - - - 4.2 - 2.3

9/15-20/2016 dry 12 dry - - - - - 180 190 - 2.2 - - - 3.7 <0.25 3.3

10/27/2016 dry 32 dry dry 1.1 - - dry 120 160 - dry - - - 12 <0.25 0.39 <0.25 - -

11/11/2016 - - - - - - - - - - - - - - - - <0.25 <0.25 - - -

11/22-29/2016 - - - - - - - - - - - - - - - - - - <0.25 - -

12/2-8/2016 dry 13 0.50 dry 0.43 dry - dry 160 120 <0.25 0.67 <0.25 <0.25 - 3.0 - - - - 3.6

12/28-29/2016 dry 7.8 dry dry 0.39 dry - <0.25 110 110 - 1.6 - - - 1.6 - - - - - - 1.6

1/10-18/2017 - - - - - - - - - - - - - - <0.25 - - <0.25 - - <0.25 <0.25 <0.25 - - -

1/24-25/2017 6.2 6.8 2.8 - 2.9 - - - 88 86 - 2.1 - - - - 2.5 - - - <0.25 <0.25 <0.25 - - 2.8

2/21-24/2017 - 9.3 - - 1.1 - - - 76 230 - 1.8 - - <0.25 - 2.9 - - - - - - - - 3.9

3/27-29/2017 3.7 11 - - - - - - 120 200 - 1.2 - - - - 2.9 - - <0.25 - - - - - 1.6

4/24/2017 5.0 11 4.3 5.4 2.3 - - - 64 6.7 - 0.65 - - - - 2.9 - - - - - - - - 0.97

5/17/2017 4.1 5.1 - - - - - - 52 46 - 0.81 - - - - 2.1 - - - - - - - - 0.64

6/19-20/2017 2.6 2.8 2.9 3.8 0.45 - dry - 71 22 dry 1.1 - - - - 1.6 - - <0.25 - - - - - 0.35

7/27/2017 1.4 2.9 - 0.69 - - - - 93 23 dry - - - - - 1.8 - - <0.25 - - - - - 0.46

8/25/2017 dry 4.8 dry dry 1.8 - - - 120 22 - 1.4 - - - - 1.6 - - <0.25 - - - - - -

9/27-29/2017 dry 5.7 dry dry 1.2 <0.25 <0.25 <0.25 110 22 dry 1.6 <0.25 <0.25 <0.25 <0.25 1.4 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 - -

12/11-22/2017 - - - - - - - - 25 21 - - - - - - - - <0.25 <0.25 - - - - - -

3/22/2018 0.33 2.7 1.2 1.6 0.60 <0.25 dry - 3.2 15 - 2.1 <0.25 <0.25 <0.25 <0.25 1.1 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 - -

6/19/2018 - - - - - - - - 66 13 - - - - - - - - <0.25 <0.25 - - - - - -

9/10/2018 dry 2.8 dry dry 1.6 <0.25 dry <0.25 130 14 dry 1.3 dry <0.2 <0.25 <0.25 0.53 <0.25 <0.25 <0.25 <0.2 <0.25 <0.25 <0.25 - -

12/14-20/2018 - - - - - - - - 110 11 - - - - - - - - <0.2 Frozen - - - - - -

3/19-22/2019 0.44 1.6 0.30 - 0.42 <0.2 - - 12 13 - 0.26 <0.2 <0.2 <0.2 <0.2 1.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - -

6/21-26/2019 - - - - - - - - 19 12 - - - - - - - - <0.2 <0.2 - - - - - -

9/12/2019 dry 2.5 dry dry 1.5 <0.2 dry <0.2 55 14 dry 0.39 dry <0.2 <0.2 <0.2 0.92 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - -

12/13/2019 - - - - - - - - 100 15 - - - - - - - - <0.2 Frozen - - - - - -

3/11-17/2020 0.26 1.2 <0.2 0.39 <0.2 <0.2 <0.2 - 46 12 - 0.29 <0.2 <0.2 <0.2 <0.2 1.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - -

6/9/2020 - - - - - - - - 63 13 - - - - - - - - <0.2 <0.2 - - - - - -

9/18/2000 dry 2.8 dry dry 1.3 dry dry dry dry 62 dry dry dry <0.2 <0.2 <0.2 0.38 dry <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - -

12/18/2020 - - - - - - - - dry 78 - - - - - - - - <0.2 Frozen - - - - - -

3/15/2021 dry 2.1 0.59 dry 1.3 <0.2 <0.2 - 6.3 79 - 0.21 <0.2 <0.2 <0.2 <0.2 8.70 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - -

6/14/2021 - - - - - - - - 2.4 25 - - - - - - - - <0.2 <0.2 - - - - - -

9/22/2021 dry 0.88 0.38 dry 1.5 <0.2 <0.2 <0.2 6.0 45 dry 0.37 <0.2 <0.2 <0.2 <0.2 3.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - -

12/15/2021 - - - - - - - - 0.46 64 - - - - - - - - <0.2 <0.2 - - - - - -

dry prior to 

1/18/2-17

Location not 

included in prior 

sampling rounds

Notes:
1. Data indicate concentrations of 1,4-dioxane in micrograms per liter.
2. "<" indicates that 1,4-dioxane was not detected above the referenced reporting limit.
3. "/" indicates results of labeled and blind duplicate sample, respectively.
4. "-" indicates sampling location not included in respective sampling round.

5. "dry" indicates no water in monitoring well at the time of the respective sampling round.
6. "Value/Value*" indicates analysis for 1,4-dioxane performed using EPA Method 8260B and 8260B SIM, respectively.
7. Shaded cells indicate well location was not installed at that time.
8. GZ-16D sampled on April 21, 2016  at 5 depths within the well; refer to GZA's report dated May 6, 2016 for additional information.
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TABLE 3A.3

 1,4-DIOXANE CONCENTRATION DATA – OFF-SITE GROUNDWATER MONITORING LOCATIONS

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02 
Page 3 of 4

Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

9/8/2016 <0.25 9/20/2016 <0.25 9/9/2016 0.5 9/16/2016 33 9/9/2016 26 10/6/2016 5.1 11/11/2016 5.9 11/11/2016 11 12/8/2016 <0.25 12/12/2016 <0.25 11/23/2016 <0.25 10/18/2016 <0.25 12/9/2016 0.47 11/23/2016 <0.25 10/6/2016 <0.25

9/20/2016 <0.25 11/11/2016 <0.25 9/20/2016 0.29 11/11/2016 21 11/11/2016 6.4 1/11/2017 4.1 1/11/2017 4.3 1/18/2017 <0.25 1/18/2017 <0.25 1/18/2017 <0.25 11/11/2016 <0.25 1/11/2017 <0.25 1/11/2017 <0.25 11/11/2016 <0.25

10/6/2017 <0.25 8/29/2017 <0.25 8/28/2017 0.62 5/18/2017 18 7/27/2017 5.5 10/12/2017 6.1 7/27/2017 6 10/11/2017 <0.25 10/11/2017 <0.25 10/11/2017 <0.25 2/8/2017 <0.25 1/31/2017 <0.25 2/8/2017 <0.25 10/6/2017 <0.25

3/29/2018 <0.25 10/6/2017 <0.25 10/6/2017 0.57 10/12/2017 29 10/12/2017 6.9 12/11/2017 7.8 10/12/2017 5.9 4/2/2018 <0.25 12/22/2017 Frozen 12/14/117 <0.25 7/27/2017 <0.25 2/8/2017 <0.25 7/27/2017 <0.25 3/29/2018 <0.25

9/17/2018 <0.2 3/29/2018 <0.25 3/27/2018 0.77 3/28/2018 22 12/11/2017 9.7 3/28/2018 6.2 12/11/2017 5.6 9/12/2018 <0.25 4/2/2018 <0.25 4/2/2018 <0.25 8/28/2017 <0.25 3/9/2017 <0.25 8/28/2017 <0.25 9/18/2018 <0.2

3/20/2019 <0.2 9/17/2018 <0.2 9/17/2018 0.69 9/17/2018 19 3/28/2018 7.4 6/21/2018 4.2 3/28/2018 4.6 3/22/2019 <0.2 6/27/2018 <0.25 6/27/2018 <0.25 10/6/2017 <0.25 8/28/2017 <0.25 10/6/2017 <0.25 3/20/2019 <0.2

9/16/2019 <0.2 3/20/2019 Frozen 3/20/2019 1.1 3/20/2019 Frozen 6/21/2018 7.1 9/17/2018 5.1 6/21/2018 3.6 9/13/2019 <0.2 9/12/2018 <0.25 9/12/2018 <0.25 12/21/2017 Frozen 10/6/2017 <0.25 12/21/2017 Frozen 9/17/2019 <0.2

3/16/2020 Frozen 9/16/2019 <0.2 9/16/2019 0.71 9/16/2019 15 9/17/2018 9.1 12/18/2018 4.1 9/17/2018 3.3 3/17/2020 <0.2 12/18/2018 <0.2 12/18/2018 <0.2 3/28/2018 Frozen 12/21/2017 <0.25 3/28/2018 Frozen 3/10/2020 <0.2

6/16/2020 <0.2 3/16/2020 Frozen 3/16/2020 0.95 3/16/2020 Frozen 12/18/2018 6.5 3/22/2019 5.7 12/18/2018 2.3 9/17/2020 <0.2 3/22/2019 <0.2 3/22/2019 <0.2 6/20/2018 <0.25 3/28/2018 <0.25 6/20/2018 <0.25 9/18/2020 <0.2

9/17/2020 <0.2 6/16/2020 <0.2 9/16/2020 1.2 6/16/2020 19 3/22/2019 8.8 6/25/2019 5.3 3/22/2019 3.3 3/26/2021 <0.2 6/24/2019 <0.2 6/24/2019 <0.2 9/12/2018 <0.25 6/20/2018 <0.25 9/12/2018 <0.25 3/16/2021 <0.2

3/17/2021 <0.2 9/17/2020 <0.2 3/23/2021 1.3 9/16/2020 16 6/25/2019 7.2 9/16/2019 4.4 6/25/2019 2.5 9/21/2021 <0.2 9/13/2019 <0.2 9/13/2019 <0.2 12/17/2018 Frozen 9/12/2018 <0.25 12/17/2018 <0.2 9/22/2021 <0.2

9/23/2021 <0.2 3/16/2021 <02 9/21/2021 1.4 3/24/2021 17 9/16/2019 7.5 12/16/2019 6.9 9/16/2019 2.4 12/18/2019 Frozen 12/18/2019 Frozen 3/20/2019 Frozen 12/17/2018 <0.2 3/20/2019 <0.2

9/23/2021 <0.2 9/22/2021 17 12/16/2019 9.9 3/16/2020 4.4 12/16/2019 3.4 3/16/2020 Frozen 3/16/2020 Frozen 6/24/2019 <0.2 3/20/2019 Frozen 6/24/2019 <0.2

3/16/2020 Frozen 6/9/2020 5.1 3/16/2020 3.0 6/10/2020 <0.2 6/9/2020 <0.2 9/17/2019 <0.2 6/24/2019 <0.2 9/17/2019 <0.2

6/9/2020 Packer In Well 9/17/2020 3.8 6/9/2020 3.0 9/18/2020 <0.2 9/17/2020 <0.2 12/18/2019 Frozen 9/17/2019 <0.2 12/18/2019 <0.2

9/17/2020 9.4 12/16/2020 3.7 9/16/2020 3.0 3/24/2021 <0.2 12/15/2020 <0.2 3/11/2020 Frozen 12/18/2019 <0.2 3/10/2020 <0.2

12/16/2020 8.6 6/15/2021 3.7 3/24/2021 3.2 6/16/2021 <0.2 3/24/2021 <0.2 6/9/2020 <0.2 3/10/2020 <0.2 6/9/2020 <0.2

3/16/2021 7.7 9/23/2021 3.5 6/15/2021 2.8 9/21/2021 <0.2 6/16/2021 <0.2 9/18/2020 <0.2 6/9/2020 <0.2 9/17/2020 <0.2

6/15/2021 8.3 12/15/2021 3.5 9/21/2021 3.1 12/15/2021 <0.2 9/21/2021 <0.2 3/24/2021 <0.2 9/17/2020 <0.2 12/21/2020 <0.2

9/22/2021 7.2 12/16/2021 2.6 12/15/2021 <0.2 6/17/2021 <0.2 12/15/2020 <0.2 3/23/2021 <0.2

12/15/2021 5.7 9/22/2021 <0.2 3/24/2021 <0.2 6/16/2021 <0.2

12/16/2021 <0.2 6/16/2021 <0.2 9/21/2021 <0.2

9/21/2021 <0.2 12/16/2021 <0.2

12/16/2021 <0.2

Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

10/17/2016 <0.25 1/13/2017 0.25 12/29/2016 <0.25 12/14/2016 <0.25 11/11/2016 <0.25 11/11/2016 <0.25 11/11/2016 <0.25 1/13/2017 <0.25 12/14/2016 <0.25 12/14/2016 <0.25 12/12/2016 0.60 10/3/2016 <0.25 10/3/2016 <0.25 10/3/2016 <0.25 11/22/2016 1.8

10/28/2016 <0.25 1/31/2017 <0.25 1/11/2017 <0.25 1/11/2017 <0.25 1/17/2017 <0.25 1/18/2017 <0.25 1/17/2017 <0.25 1/31/2017 <0.25 1/13/2017 <0.25 1/12/2017 <0.25 1/13/2017 0.48 1/17/2017 <0.25 1/17/2017 <0.25 1/17/2017 <0.25 12/9/2016 2.6

10/6/2017 <0.25 2/8/2017 2.0 2/27/2017 <0.25 2/27/2017 <0.25 8/28/2017 <0.25 8/28/2017 <0.25 3/8/2017 <0.25 2/8/2017 <0.25 6/20/2017 <0.25 6/20/2017 <0.25 2/28/2017 0.30 10/6/2017 <0.25 10/11/2017 0.25 10/11/2017 <0.25 10/11/2017 1.8

3/29/2018 <0.25 4/3/2017 <0.25 7/27/2017 <0.25 7/27/2016 <0.25 10/6/2017 <0.25 10/6/2017 <0.25 8/28/2017 <0.25 2/27/2017 <0.25 10/12/2017 <0.25 10/12/2017 <0.25 4/3/2017 0.48 3/27/2018 <0.25 3/27/2018 <0.25 3/27/2018 <0.25 12/11/2017 1.6

9/18/2018 <0.2 5/19/2017 <0.25 8/28/2017 <0.25 10/11/2017 <0.25 12/21/2017 <0.25 12/21/2017 <0.25 10/12/2017 <0.25 10/6/2017 <0.25 12/21/2017 <0.25 12/11/2017 <0.25 5/19/2017 0.34 9/17/2018 <0.2 9/17/2018 <0.2 9/17/2018 <0.2 3/28/2018 1.2

3/20/2019 <0.2 7/27/2017 <0.25 10/11/2017 <0.25 12/11/2017 Frozen 3/26/2018 <0.25 3/29/2018 <0.25 12/21/2017 <0.25 12/21/2017 <0.25 3/28/2018 <0.25 3/28/2018 <0.25 6/20/2017 <0.25 3/20/2019 <0.2 3/20/2019 <0.2 3/20/2019 Frozen 6/21/2018 1.1

9/17/2019 <0.2 8/28/2017 <0.25 12/11/2017 Frozen 3/28/2018 <0.25 6/20/2018 <0.25 6/20/2018 <0.25 3/26/2018 <0.25 3/27/2018 <0.25 6/26/2018 <0.25 6/26/2018 <0.25 7/26/2017 0.51 9/16/2019 <0.2 9/16/2019 <0.2 9/16/2019 <0.2 9/17/2018 1.0

3/10/2020 <0.2 10/11/2017 <0.25 3/27/2018 <0.25 6/25/2015 <0.25 9/12/2018 <0.25 9/12/2018 <0.25 6/20/2018 <0.25 6/20/2018 <0.25 9/19/2018 <0.2 9/19/2018 <0.2 8/29/2017 0.47 3/16/2020 <0.2 3/16/2020 <0.2 3/16/2020 Frozen 12/17/2018 0.68

9/18/2020 <0.2 12/11/2017 <0.25 6/25/2018 <0.25 9/19/2018 <0.2 12/17/2018 <0.2 12/17/2018 Frozen 9/12/2018 <0.25 9/12/2018 <0.25 12/19/2018 <0.2 12/19/2018 <0.2 10/12/2017 0.54 9/16/2020 <0.2 9/17/2020 <0.2 6/12/2020 0.22 3/20/2019 1.0

3/17/2021 <0.2 3/28/2018 <0.25 9/19/2018 <0.2 12/19/2018 Frozen 3/20/2019 <0.2 3/20/2019 <0.2 12/17/2018 <0.2 12/17/2018 Frozen 3/22/2019 <0.2 3/22/2019 <0.2 12/11/2017 Frozen 3/16/2021 <0.2 3/16/2021 <0.2 9/17/2020 <0.2 6/25/2019 0.68

9/22/2021 <0.2 6/25/2018 <0.25 12/19/2018 <0.2 3/22/2019 Frozen 6/24/2019 <0.2 6/24/2019 <0.2 3/20/2019 <0.2 3/20/2019 Frozen 6/26/2019 <0.2 6/26/2019 <0.2 3/28/2018 1.2 9/22/2021 <0.2 9/21/2021 <0.2 3/18/2021 <0.2 9/16/2019 0.61

9/25/2018 <0.2 3/22/2019 <0.2 6/21/2019 <0.2 9/17/2019 <0.2 9/17/2019 <0.2 6/24/2019 <0.2 6/24/2019 <0.2 9/18/2019 <0.2 9/18/2019 <0.2 6/26/2018 1.2 6/16/2021 0.22 12/16/2019 Frozen

12/19/2018 <0.2 6/21/2019 <0.2 9/18/2019 <0.2 12/18/2019 <0.2 12/18/2019 Frozen 9/17/2019 <0.2 9/17/2019 <0.2 12/19/2019 <0.2 12/19/2019 Frozen 9/19/2018 1.5 9/22/2021 0.22 3/16/2020 Frozen

3/22/2019 <0.2 9/18/2019 <0.2 12/19/2019 Frozen 3/10/2020 <0.2 3/10/2020 <0.2 12/18/2019 <0.2 12/18/2019 Frozen 3/10/2020 <0.2 3/10/2020 <0.2 12/19/2018 0.7 6/9/2020 0.47

6/21/2019 <0.2 12/19/2019 <0.2 3/10/2020 <0.2 6/10/2020 <0.2 6/12/2020 <0.2 3/16/2020 Frozen 3/10/2020 <0.2 6/10/2020 <0.2 6/10/2020 <0.2 3/22/2019 1.0 9/17/2020 0.60

9/18/2019 <0.2 3/10/2020 <0.2 6/9/2020 <0.2 9/18/2020 <0.2 9/18/2020 <0.2 6/9/2020 <0.2 6/9/2020 <0.2 9/17/2020 <0.2 9/16/2020 <0.2 6/26/2019 0.71 12/15/2020 0.51

12/19/2019 Frozen 6/9/2020 <0.2 9/17/2020 <0.2 12/21/2020 <0.2 6/17/2021 <0.2 9/18/2020 <0.2 9/18/2020 <0.2 12/16/2020 <0.2 12/15/2020 <0.2 9/18/2019 0.56 3/24/2021 0.34

3/10/2020 <0.2 9/17/2020 <0.2 12/21/2020 <0.2 3/17/2021 <0.2 9/22/2021 <0.2 3/23/2021 <0.2 12/21/2020 <0.2 3/24/2021 <0.2 3/24/2021 <0.2 12/19/2019 Frozen 6/16/2021 0.35

6/9/2020 <0.2 12/21/2020 <0.2 3/12/2021 <0.2 6/17/2021 <0.2 6/16/2021 <0.2 3/12/2021 <0.2 6/17/2021 <0.2 6/17/2021 <0.2 3/10/2020 0.37 9/22/2021 0.26

9/18/2020 <0.2 3/12/2021 <0.2 6/16/2021 <0.2 9/22/2021 <0.2 9/21/2021 <0.2 6/16/2021 <0.2 9/22/2021 <0.2 9/22/2021 <0.2 6/12/2020 0.68 12/15/2021 0.27

12/21/2020 <0.2 6/16/2021 <0.2 9/22/2021 <0.2 12/16/2021 <0.2 12/16/2021 <0.2 9/22/2021 <0.2 12/16/2021 <0.2 12/16/2021 <0.2 9/16/2020 0.57

3/12/2021 <0.2 9/22/2021 <0.2 12/16/2021 <0.2 12/16/2021 <0.2 12/15/2020 0.54

6/16/2021 <0.2 12/16/2021 <0.2 3/12/2021 0.55

9/22/2021 <0.2 6/17/2021 0.44

12/16/2021 <0.2 9/22/2021 0.65

12/17/2021 0.29

Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

10/3/2016 120 4/26/2019 340 4/26/2019 57 11/11/2016 9.4 10/6/2016 70 11/22/2016 370 4/26/2019 440 4/26/2019 88 4/26/2019 16 4/26/2019 47 4/26/2019 150 4/26/2019 43 4/26/2019 15 4/26/2019 7.9

1/17/2017 290 3/18/2021 170 3/18/2021 25 1/17/2017 10 1/17/2017 44 12/8/2016 360 3/18/2021 310 12/16/2020 110 12/16/2020 25 12/16/2020 50 3/18/2021 180 12/16/2020 22 12/16/2020 13 12/16/2020 7.7

4/28/2017 450 2/27/2017 11 10/12/2017 63 2/27/2017 540 3/18/2021 78 3/18/2021 21 3/18/2021 39 9/24/2021 97 3/18/2021 8.7 3/18/2021 13 3/18/2021 5.4

5/18/2017 340 5/18/2017 9.4 12/22/2017 38 4/3/2017 370

7/25/2017 420 7/25/2017 13 3/29/2018 67 5/18/2017 360

8/28/2017 490 10/12/2017 11 6/21/2018 48 7/25/2017 500

10/12/2017 540 12/11/2017 Frozen 9/17/2018 40 8/28/2017 540 Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

12/11/2017 640 3/27/2018 Frozen 12/18/2018 44 10/12/2017 570 4/26/2019 3.4 4/26/2019 3.1 5/22/2019 340 5/22/2019 26 5/22/2019 80 5/22/2019 25

3/27/2018 570 6/21/2018 12 3/20/2019 34 12/22/2017 440 12/16/2020 6.4 12/16/2020 3.2 12/16/2020 400 12/16/2020 18 9/24/2021 72 3/18/2021 17

6/21/2018 540 9/17/2018 10 6/25/2019 39 3/28/2018 550 3/18/2021 10 3/18/2021 3.9 3/18/2021 410 3/18/2021 17

9/11/2018 660 12/18/2018 8.5 9/16/2019 43 6/21/2018 540 9/24/2021 9.8 9/24/2021 5.2

12/18/2018 430 3/20/2019 Frozen 12/17/2019 41 9/17/2018 490 12/17/2021 10 12/17/2021 3.6

3/20/2019 630 6/25/2019 8.6 3/16/2020 29 12/18/2018 380

6/25/2019 550 9/16/2019 8.9 6/9/2020 37 3/20/2019 540

9/16/2019 530 12/17/2019 Frozen 9/17/2020 34 6/25/2019 410

12/17/2019 640 3/16/2020 Frozen 12/16/2020 32 9/16/2019 470 Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

3/16/2020 530 6/9/2020 8.8 3/16/2021 27 12/17/2019 520 5/31/2019 230 5/31/2019 360 5/22/2019 1.4 5/22/2019 <0.2 5/22/2019 <0.2 5/22/2019 <0.2

6/9/2020 590 9/16/2020 8.9 6/16/2021 26 3/16/2020 80

9/17/2020 570 3/23/2021 9.5 9/22/2021 28 6/9/2020 450

12/16/2020 580 6/15/2021 12 12/15/2021 27 9/17/2020 450

3/16/2021 540 9/21/2021 13 12/16/2020 370

6/16/2021 520 12/15/2021 10 3/16/2021 410

9/22/2021 500 6/16/2021 400

12/16/2021 390 9/22/2021 390

12/16/2021 160

GZ-25U GZ-25L GZ-25D GZ-26U GZ-26L GZ-28L GZ-28D GZ-32U GZ-32L

GZ-35L GZ-35D GZ-36U

GZ-27U GZ-27L GZ-27D GZ-32D GZ-33U

Well Decommissioned

GZ-33L GZ-34U GZ-34L GZ-34D GZ-35U GZ-37U GZ-37L GZ-37D GZ-38U GZ-39U GZ-39L GZ-39D

GZ-28U

GZ-40U GZ-40M GZ-40L GZ-40D GZ-41U GZ-42U GZ-42L GZ-44 GZ-45 GZ-46 GZ-47 GZ-48 GZ-49 GZ-50

GZ-55

SW-4-0522

GZ-51 GZ-52 GZ-53 GZ-54D GZ-54U

RW-01 RW-02 SW-1-0522 SW-2-0522 SW-3-0522

Notes:
1. Data indicate concentrations of 1,4-dioxane in micrograms per liter.
2. "<" indicates that 1,4-dioxane was not detected above the referenced reporting limit.
3. "/" indicates results of labeled and blind duplicate sample, respectively.
4. "-" indicates sampling location not included in respective sampling round.
5. "dry" indicates no water in monitoring well at the time of the respective sampling round.
6. "Value/Value*" indicates analysis for 1,4-dioxane performed using EPA Method 8260B and 8260B SIM, respectively.
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TABLE 3B

 1,4-DIOXANE CONCENTRATION DATA – SURFACE WATER MONITORING LOCATIONS

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02

Page 4 of 4

Stream - 1 Stream-1A Stream-2 Stream-3 Stream-4 Stream-5 Stream-6 Stream-7 Stream-8 Stream-9 Stream-10 Stream-11 Stream-12
7/9/2015 0.98 - - - - - - - - - - - -

7/22/2015 1.1 - - - - - - - - - - - -
11/10/2015 1.0 - - - - - - - - - - - -
12/9/2015 1.5 - <0.25 <0.25 - - - - - - - - -
1/6-7/2016 1.5 - <0.25 <0.25 - - - - - - - - -

2/10-11/2016 1.6 - <0.25 <0.25 - - - - - - - - -
3/8/2016 1.1 - <0.25 <0.25 - - - - - - - - -

4/12/2016 0.85 - - - - - - - - - - - -
5/11-13/2016 1.0 - <0.25 <0.25 - - - - - - - - -

6/23/2016 1.5 - - - - - - - - - - - -
7/19/2016 1.9 - <0.25 <0.25 - - - - - - - - -
8/19/2016 dry - <0.25 0.52 - - - - - - - - -
8/26/2016 dry <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 - - - - - -

9/28-30/2016 dry dry <0.25 0.48 0.36 <0.25 <0.25 - - - - - -
10/24-28/2016 dry dry <0.25 0.57 0.62 0.49 <0.25 <50 <0.25 <0.25 <0.25 <0.25 <0.25 

12/2-5/2016 dry <0.25 <0.25 <0.25 <0.25 <0.25 - <0.25 - - - <0.25 -
12/28-29/2016 1.3 - <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 - - - <0.25 -
1/23-24/2017 2.6 - <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 - - - <0.25 -
2/23-24/2017 2.9 - <0.25 <0.25 <0.25 <0.25 <0.25 - - - - <0.25 -

3/24/2017 1.7 - <0.25 <0.25 <0.25 <0.25 <0.25 - - - - <0.25 -
4/24/2017 0.91 - <0.25 <0.25 <0.25 <0.25 <0.25 - - - - <0.25 -
5/18/2017 0.26 - <0.25 <0.25 <0.25 <0.25 - - - - - - -
6/19/2017 <0.25 - <0.25 <0.25 <0.25 <0.25 <0.25 - - - - <0.25 -
7/27/2017 0.27 - <0.25 <0.25 <0.25 <0.25 <0.25 - - - - <0.25 -

8/25-29/2017 0.35 - <0.25 0.36 0.26 <0.25 <0.25 - - - - <0.25 -
9/27/2017 0.37 - - - 0.34 <0.25 <0.25 - - - - <0.25 -

10/11/2017 - - <0.25 0.33 - - - - - - - - -
12/12-14/17 <0.25 - <0.25 <0.25 <0.25 <0.25 <0.25 - - - - - -
3/22/2018 <0.25 - <0.25 <0.25 <0.25 <0.25 <0.25 - - - - <0.25 -

6/25-27/2018 <0.25 - <0.25 <0.25 <0.25 <0.25 <0.25 - - - - - -
9/10/2018 0.28 - <0.2 0.23 0.21 <0.2 <0.2 - - - - <0.2 -

12/14-20/2018 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - - -
3/19-22/2019 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - <0.2 -
6/21-25/2019 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - - -
9/11-18/2019 <0.2 - <0.2 0.28 0.25 <0.2 <0.2 - - - - <0.2 -

12/16-18/2019 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - - -
3/16/2020 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - <0.2 -
6/11/2020 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - - -
9/18/2020 dry - dry 2.8 1.0 dry <0.2 - - - - dry -

12/18/2020 dry - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - - -
3/12/2021 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - <0.2 -
6/16/2021 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - - -
9/21/2021 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - <0.2 -

12/15/2021 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - - - -

Sample Collection 

Date
Surface Water Sampling Location 

Notes:
1. Data indicate concentrations of 1,4-dioxane in micrograms per liter.
2. "<" indicates that 1,4-dioxane was not detected above the referenced reporting limit.
3. "-" indicates sampling location not included in respective sampling round.
4. "dry" indicates no water at present at surface water location on the date of the respective sampling round.
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TABLE 3C

1,4-DIOXANE CONCENTRATION DATA - WATER SUPPLY WELLS

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02
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Town
Tax Map 

No.
Block - Lot Number Street Address Sampling Dates 

Result of Analysis 

1,4-dioxane (ug/L) 
EAI Report ID Comments

Hanover 13 17-1 7 Rennie Road 

Permit Required Sampling Location 

9/15/15

9/30/15

11/12/15

12/9/15

1/6/16

2/10/16

3/9/16

4/11/16

5/20/16

6/24/16

7/18/16

8/17/16

9/16/16

10/21/16

11/30/16

1/10/17

2/23/17

4/12/17

5/16/17

6/5/17

7/7/17

8/14/17

9/18/17

12/1/17

1/18/18

2/14/18

3/22/18

6/1/18

6/22/18

12/28/18

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

148024

148486

150322

151249

151971

153008

153812

154768

156322

157587

158450

159610

160639

161929

163377

164654

165942

167511

168809

169474

170707

172209

173579

176561

178011

178905

179874

182503

183434

190703

Included in September 1, 2015 Work Plan; sampling after August 25, 2017 includes permit related and supplemental 

sampling.

1/23/19

2/18/19

3/18/19

4/22/19

6/6/19

7/8/19

9/3/19

10/14/19

11/25/19

1/17/20

3/2/20

4/20/20

5/21/20

6/25/20

8/1/20

9/1/20

10/19/20

11/18/20

12/30/20

1/28/21

2/25/21

3/24/21

4/29/21

5/20/21

6/22/21

7/15/21

8/27/21

10/13/21

11/24/21

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

191464

192211

193103

194469

196328

197515

199871

201831

203906

205865

207338

209299

210637

212065

213747

215147

217328

219067

220587

221667

222652

223708

225431

226553

228084

229151

231286

233690

235892
Hanover 13 18-1 8 Rennie Road (on site dug well) multiple rounds Refer to Table 4A for data Refer to Table 4A for data Sampled since 12/19/13
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TABLE 3C

1,4-DIOXANE CONCENTRATION DATA - WATER SUPPLY WELLS

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02
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Town
Tax Map 

No.
Block - Lot Number Street Address Sampling Dates 

Result of Analysis 

1,4-dioxane (ug/L) 
EAI Report ID Comments

Hanover 13 81-1 9 Rennie Road

Permit Required Sampling Location

9/15/15

9/30/15

11/10/15

12/9/15

1/6/16

2/10/16

3/9/16

4/11/16

5/20/16

6/24/16

7/18/16

8/17/16

9/16/16

10/21/16

11/7/16

6.0 ug/L (5.9 ug/L duplicate)

6.2 ug/L

5.6 ug/L

5.9 ug/L

6.7 ug/L

5.6 ug/L

4.7 ug/L

4.5 ug/L

4.6 ug/L

4.2 ug/L

5.0 ug/L

6.0 ug/L

5.8 ug/L

7.8 ug/L

4.6 ug/L

148024

148486

150214

151249

151971

153008

153812

154768

156322

157587

158450

159610

160639

161929

162583

Included in September 1, 2015 Work Plan; point-of-entry treatment system also sampled on 11/10/15 through 

4/12/17 at midpoint and effluent (finished treated water) with a result of <0.25 ug/L for each sample.  Sampling 

after August 25, 2017 include permit related sampling.

12/12/16

1/10/17

2/10/17

3/8/17

4/12/17

5/16/17

6/5/17

7/7/17

8/14/17

9/18/17

10/5/17

12/5/17

12/19/17

1/18/18

2/14/18

3/22/18

6/1/18

6/21/18

5.7 ug/L

3.1 ug/L

6.6 ug/L

5.9 ug/L

8.2 ug/L

9.9 ug/L

8.7 ug/L

5.8 ug/L

7.9 ug/L

11 ug/L

9.5 ug/L

14 ug/L

7.9 ug/L

6.1 ug/L

10.0 ug/L

7.1 ug/L

6.5 ug/L

6.4 ug/L

163803

164654

165633

166421

167511

168809

169474

170707

172209

173579

174337

176705

177336

178011

178905

179874

182503

1834341/23/19

2/18/19

3/18/19

4/22/19

6/6/19

7/8/19

9/3/19

10/14/19

1/23/20

3/26/20

4/22/20

5/21/20

6/10/20

8/1/20

10/22/20

11/20/20

12/30/20

1/25/21

2/25/21

3/18/21

4/29/21

5/20/21

6/17/21

7/15/21

8/25/21

9/23/21

11/24/21

12/16/21

3.3 ug/L

5.6 ug/L

5.6 ug/L

6.6 ug/L

4.9 ug/L

6.4 ug/L

9.4 ug/L

10 ug/L

15 ug/L

4.3 ug/L

3.4 ug/L

2.7 ug/L

4.6 ug/L

9.8 ug/L

14 ug/L

14 ug/L

13 ug/L

13 ug/L

13 ug/L

12 ug/L

12 ug/L

12 ug/L

13 ug/L

14 ug/L

13 ug/L

13 ug/L

11 ug/L

8.6 ug/L

191464

192211

193103

194469

196328

197515

199871

201831

205032

208269

209299

210637

211549

213747

217598

219067

220587

221667

222652

223521

225431

226553

227872

229151

231176

232632

235892

236845Hanover 15 42-1 20 Rennie Road not sampled not sampled not sampled Included in September 1, 2015 Work Plan - no access 
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TABLE 3C

1,4-DIOXANE CONCENTRATION DATA - WATER SUPPLY WELLS

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02
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Town
Tax Map 

No.
Block - Lot Number Street Address Sampling Dates 

Result of Analysis 

1,4-dioxane (ug/L) 
EAI Report ID Comments

Hanover 15 41-1 22 Rennie Road

Permit Required Sampling Location

9/15/15

9/30/15

9/2/16

11/3/16

1/24/17

5/31/17

9/29/17

12/18/17

3/21/18

6/19/18

9/10/18

12/21/18

3/21/19

6/13/19

9/11/19

12/13/19

3/11/20

6/8/20

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

148024 

148486 

160032 

162444 

165030

169325

174005

177178

179838

183434

186690

190586

193277

196722

200413

204953 

207787

211549

Included in September 1, 2015 Work Plan, sampling after August 25, 2017 include permit related sampling.

Hanover 15 51-1 26 Rennie Road 

Permit Required Sampling Location

3/11/16

4/12/16

12/13/16

12/18/17

6/22/18

9/10/2018

12/13/18

3/21/19

6/28/19

9/13/19

12/18/19 

3/11/2020 

6/9/20

9/14/20

12/15/20

3/11/21

6/16/21

9/23/21

12/16/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

153783

154768 

163842 

177178

183434

186690

190367

193277

197241

200413

204953 

207787

211549

215932

220267

223296

227872

232632

236845

Sampled at Owner Request, sampling after August 25, 2017 include permit related sampling.

Hanover 15 51-1 28 Rennie Road 

Permit Required Sampling Location

11/14/16

6/12/17

1/25/18

6/8/18

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

162812

169816

178218

182945

Sampled at Owner Request, sampling after August 25, 2017 include permit related sampling.

Hanover 15 50-1 30 Rennie Road 

Permit Required Sampling Location

8/26/16

9/9/16

10/17/16

11/14/16

12/13/16

1/17/17

2/28/17

3/30/17

7/12/17

9/28/17

12/14/17

3/21/18

6/19/18

9/10/18

12/13/18

3/19/19

6/20/19

9/12/19

12/17/19 

3/9/20

6/10/20

9/14/20

12/14/20

3/15/21

6/14/21

9/20/21

12/14/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L 

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

 <0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

159821 

160299 

161725 

162804 

163842 

164849 

166040 

167001

170948

174005

177120

179838 

183434

186690

190367

193277

197018

200413

204953

207787

211549

215932

220267

223521

227872

232632

236845

Sampled at Owner Request, sampling after August 25, 2017 include permit related sampling.
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1,4-DIOXANE CONCENTRATION DATA - WATER SUPPLY WELLS

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737
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Town
Tax Map 

No.
Block - Lot Number Street Address Sampling Dates 

Result of Analysis 

1,4-dioxane (ug/L) 
EAI Report ID Comments

Hanover 15 38-1 38 Rennie Road

Permit Required Sampling Location

9/20/16

12/14/16

7/12/17

9/29/17

12/12/17

3/22/18

6/26/18

9/12/18

12/13/18

3/19/19

6/26/19

9/12/19

12/17/19

3/13/20

6/8/20

9/15/20

12/15/20

3/11/21

6/17/21

9/21/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

160742 

163943 

170948

174005

177120

179838

183584

186690

190367

193277

197141

200413

204953

207878

211549

215932

220267

223296

227872

232632

Sampled at Owner Request, sampling after August 25, 2017 include permit related sampling.

Hanover 15 37-1 39 Rennie Road

Permit Required Sampling Location

11/12/15

12/15/15

9/28/16

6/12/17

9/29/17

12/18/17

3/26/18

6/21/18

9/19/18

12/21/18

3/18/19

6/25/19

9/16/19

12/16/19

3/13/20

6/9/20

9/15/20

12/16/20

3/17/21

6/17/21

9/23/21

12/16/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L 

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L   

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

150322 

151437 

160983

169816

174005

177178

179895

183434

186834

190586

193103

197141

200535

204953

207878

211549

215932

220267

223521

227872

232632

236845

Sampled at Owner Request, sampling after August 25, 2017 include permit related sampling.

Hanover 15 67-1 42 Rennie Road 

Permit Required Sampling Location

6/24/16

9/1/16

12/21/17

3/21/18

6/22/18

9/12/2018

12/20/18

6/20/19

9/13/19

12/18/19

6/9/20

9/15/20

12/14/20

3/12/21

6/17/21

9/20/21

12/14/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

157587

160032 

177336

179838

183434

186690

190586

197018

200413

204953

211549

215932

220267

223296

227872

232632

236845

Sampled at Owner Request, sampling after August 25, 2017 include permit related sampling.

Hanover 15 68-1 44 Rennie Road 7/19/16

8/2/16

11/4/16

2/28/17

4/12/17

11/20/17

6/8/20

6/8/20 (Pond)

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L (Pond)

158450 

158913

162465 

166040 

167511

176215

211549

211549 (Pond)

Sampled at Owner Request; surface water in pond also sampled with result of <0.25 ug/L
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Town
Tax Map 

No.
Block - Lot Number Street Address Sampling Dates 

Result of Analysis 

1,4-dioxane (ug/L) 
EAI Report ID Comments

Hanover 15 36-1 47 Rennie Road

Permit Required Sampling Location

7/15/16

8/3/16

10/13/16

6/12/17

9/28/17

12/18/17

3/22/18

6/20/18

9/17/18

12/21/18

3/19/19

6/24/19

9/12/19

12/19/19

6/8/20

9/14/20

12/14/20

3/16/21

6/14/21

9/21/21

12/16/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

158334

158957

161641 

169816

174005

177178

179838

183434

186834

190586

193277

197141

200413

204953

211549

215932

220267

223521

227872

232632

236845

Sampled at Owner Request, sampling after August 25, 2017 include permit related sampling.

Hanover 15 31-1 48 Rennie Road 10/27/16

12/1/16

10/27/17

6/8/20

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

162127

163445

175220

211549

Owner sampled well data not reported; GZA sampled rounds shown

Hanover 15 33-1 50 Rennie Road 10/27/2017 <0.25 ug/L 175220 Sampled at Owner Request
Hanover 15 32-1 52 Rennie Road 9/16/16

11/16/16

<0.25 ug/L

<0.25 ug/L

160639

162940

Sampled at Owner Request

Hanover 5 95-1 272 Hanover Center Road 1/10/2017 <0.25 ug/L 164637 Sampled at Owner Request

Hanover 9 52-1 331 Hanover Center Road (Hanover Center Reservoir) 9/30/16

10/27/16

<0.25 ug/L

<0.25 ug/L

161073 

162127 

Sampled at  Request of Hanover Water Department 

Hanover 9 51-1 361 Hanover Center Road 9/2/16

9/22/16

<0.25 ug/L

<0.25 ug/L

160032

160828 

Sampled at Owner Request

Hanover 9 50-1 365 Hanover Center Road 9/15/16

11/7/16

<0.25 ug/L

<0.25 ug/L

160639 

162531 

Sampled at Owner Request

Hanover 9 91-1 401 Hanover Center Road 11/10/16

2/14/17

<0.25 ug/L

<0.25 ug/L

162736 

165678

Sampled at Owner Request

Hanover 13 76-1 463 Hanover Center Road 4/27/2017

7/13/17

<0.25 ug/L

<0.25 ug/L

168102

170948
Sampled at Owner Request

Hanover 12 170-1 472 Hanover Center Road 10/13/16

11/14/16

<0.25 ug/L

<0.25 ug/L

161641

162804

Sampled at Owner Request

Hanover 13 3-1 487 Hanover Center Road 12/8/16

1/12/17

<0.25 ug/L

<0.25 ug/L

163741

164764

Sampled at Owner Request

Hanover 12 13-1 494 Hanover Center Road 10/13/16

11/3/16

10/27/17

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

161641 

162444 

175220

Sampled at Owner Request

Hanover 13 10-1 544 Hanover Center Road 3/30/17

4/27/17

<0.25 ug/L

<0.25 ug/L
167001

168102

Sampled at Owner Request

Hanover 13 11-1 552 Hanover Center Road 9/2/16

9/22/16

<0.25 ug/L

<0.25 ug/L

160032

160828 

Sampled at Owner Request

Hanover 13 12-1 562 Hanover Center Road 11/12/15

12/22/15

<0.25 ug/L

<0.25 ug/L

150322

151632

Sampled at Owner Request

Hanover 13 13-1 566 Hanover Center Road 1/6/16

8/19/16

10/20/16

12/22/16

6/12/17

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

151971 

159611 

161885 

164218 

169816

Sampled at Owner Request
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No.
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1,4-dioxane (ug/L) 
EAI Report ID Comments

Hanover 13 22-1 587 Hanover Center Road not reported not reported not reported Owner sampled well

Hanover 13 15-1 588 Hanover Center Road 9/17/15

10/9/15

<0.25 ug/L

<0.25 ug/L

148124

148910

Abandoned overburden water supply well sampled at owner request

Hanover 13 71-1 593 Hanover Center Road 9/15/16

10/12/16

<0.25 ug/L

<0.25 ug/L

160639 

161641 

Sampled at Owner Request

Hanover 13 19-1 594 Hanover Center Road

Permit Required Sampling Location

9/14/15

10/1/15

1/14/16

5/20/16

9/30/16

1/17/17

2/28/17

4/12/17

5/31/17

3/23/21

6/14/21

9/21/21

12/14/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

147961

148589 

152271

156322 

161073 

164849 

166040  

167511

169325

223745

227872

232632

236845

Included in September 1, 2015 Work Plan; sampling after August 25, 2017 include permit related sampling.

Well winterized; no access during December 2017, March 2018, December 2018. 

Hanover 13 20-1 603 Hanover Center Road 9/14/15

9/30/15

9/28/16

10/20/16

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

147961

148486 

160983 

161885 

Included in September 1, 2015 Work Plan; owner requested follow on sampling

Hanover 16 11-1 607 Hanover Center Road 9/20/16

11/7/16

<0.25 ug/L

<0.25 ug/L

160742 

162531 

Sampled at Owner Request

Hanover 16 7-1 612 Hanover Center Road

Permit Required Sampling Location
9/30/16

11/4/16

3/28/18

3/26/19

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

161073 

162465 

179975

193346

Sampling after August 25, 2017 include permit related sampling.

Hanover 16 6-1 636 Hanover Center Road 10/13/16

11/14/16

5/6/20

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

161641 

162804 

210024

Sampled at Owner Request

Hanover 16 29-1 641 Hanover Center Road 10/18/16

11/16/16

<0.25 ug/L

<0.25 ug/L

161787

162940

Sampled at Owner Request

Hanover 16 4-1 642 Hanover Center Road 2/28/17

4/27/17

<0.25ug/L

<0.25 ug/L

166040

168102
Sampled at Owner Request

Hanover 16 3-1 643 Hanover Center Road 10/20/16

11/21/16

<0.25 ug/L

<0.25 ug/L

161885

163128
Sampled at Owner Request

Hanover 16 28-1 648 Hanover Center Road 10/20/16

11/21/16

<0.25 ug/L

<0.25 ug/L

161885

163128

Sampled at Owner Request

Hanover 16 19-1 654 Hanover Center Road 10/21/16

12/8/16

8/10/17

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

161929

163741

172128

Sampled at Owner Request

Hanover 16 33-1 655 Hanover Center Road 9/22/16

10/24/16

12/31/18

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

160828 

161967 

190726

Sampled at Owner Request

Hanover 16 1-1 663 Hanover Center Road 9/22/16

10/6/16

11/29/16

1/3/17

6/21/19

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

160828

161366

163305

164413

197018

Sampled at Owner Request

Hanover 16 21-1 668 Hanover Center Road 9/30/16

10/6/16

10/26/17

12/6/16

2/1/17

11/29/17

0.30 ug/L

0.28 ug/L

0.31 ug/L

<0.25 ug/L

0.27 ug/L

<0.25 ug/L

161073

161367

162070

163631

165269

176460

Sampled at Owner Request
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Tax Map 

No.
Block - Lot Number Street Address Sampling Dates 

Result of Analysis 

1,4-dioxane (ug/L) 
EAI Report ID Comments

Hanover 16 32-1 669 Hanover Center Road 9/30/16

10/18/16

6/26/18

6/20/19

8/13/20

7/7/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

161073 

161787 

183584

197018

214424

228720

Sampled at Owner Request

Hanover 16 22-1 1 Dairy Lane 9/15/16

11/7/16

<0.25 ug/L

<0.25 ug/L

160639 

162531 

Previous owner sampled well, data not reported; data shown for samples collected by GZA

Hanover 16 23-1 3 Dairy Lane 8/26/16

10/11/16

11/22/16

12/14/16

1/17/16

2/14/16

3/30/17

4/27/17

5/31/17

8/10/17

9/13/17

6/21/18

3/11/20

7/29/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

159821 

161542 

163150 

163943 

164849 

165678

167001

168102

169325

172128

173423

183434

207787

229953

Sampled at Owner Request

Hanover 16 24-1 5 Dairy Lane 9/28/16

11/3/16

<0.25 ug/L

<0.25 ug/L

160983 

162444 

Sampled at Owner Request

Hanover 16 25-1 7 Dairy Lane 2/2/16

2/23/16

10/17/16

11/22/16

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

152696

153271

161725 

163150 

Sampled at Owner Request

Hanover 16 27-1 8 Dairy Lane

Permit Required Sampling Location

9/15/15

9/30/15

11/4/16

12/21/16

1/18/17

2/28/17

4/27/17

5/31/17

6/26/17

10/7/17

12/19/17

3/22/18

6/26/18

9/17/2018

12/19/18

6/25/20

9/17/20

12/16/20

3/11/21

6/16/21

9/21/21

12/14/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

148024 

148486 

162465 

164165 

164863 

166040 

168102

169325

170303

174406

177336

179838

183584

186834

190586

212065

215932

220267

223296

227872

232632

236845

Included in September 1, 2015 Work Plan; sampling after August 25, 2017 include permit related sampling.
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Town
Tax Map 

No.
Block - Lot Number Street Address Sampling Dates 

Result of Analysis 

1,4-dioxane (ug/L) 
EAI Report ID Comments

Hanover 16 26-1 9 Dairy Lane 12/22/15

1/6/16

9/28/16

2/28/17

9/10/2018

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

151632

151971 

160983 

166040 

186690

Sampled at Owner Request

Hanover 16 34-1 10 Dairy Lane

Permit Required Sampling Location

9/11/15

9/25/15

10/24/16

9/29/17

12/19/17

3/21/18

6/20/18

9/10/18

12/13/18

3/21/19

6/10/19

9/11/19

12/13/19

3/10/20

6/8/20

9/14/20

12/14/20

3/1/21

6/14/21

9/20/21

12/14/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L 

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

147923

148366

161967 

174005

177336

179838

183434

186690

190367

193277

196526

200413

204953

207787

211549

215932

220267

223296

227872

232632

236845

Included in September 1, 2015 Work Plan; sampling after August 25, 2017 include permit related sampling.

Hanover 13 23-1 2 Ferson Road 4/12/16

5/5/16

10/24/16

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

154768 

155778 

161967 

Sampled at Owner Request

Hanover 13 79-1 3 Ferson Road 9/14/16

10/6/14

<0.25 ug/L

<0.25 ug/L

160558 

161366 

Sampled at Owner Request; surface water in pond also sampled with result of <0.25 ug/L

Hanover 13 25-1 8 Ferson Road 11/12/15

12/15/15

12/6/16

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

150322 

151437 

163615 

Sampled at Owner Request

Hanover 13 82-1 11 Ferson Road 9/22/16

10/13/16

<0.25 ug/L

<0.25 ug/L

160828 

161641 

Sampled at Owner Request

Hanover 13 73-1 12 Ferson Road 6/7/16

6/24/16

11/10/16

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

156966

157587

162736 

Sampled at Owner Request

Hanover 13 72-1 16 Ferson Road 12/13/16 <0.25 ug/L 163842 Sampled at Owner Request

Hanover 13 27-1 17 Ferson Road 12/14/20 <0.2 ug/L 220267 Sampled at Owner Request

Hanover 13 28-1 36 Ferson Road 6/7/16

6/24/16

3/30/17

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

156966

157587

167001

Sampled at Owner Request

Hanover 13 58-1 40 Ferson Road 6/7/16

6/24/16

<0.25 ug/L

<0.25 ug/L

156966

157587

Sampled at Owner Request

Hanover 13 49 Ferson Road 9/17/2018 <0.2 ug/L 186834 Sampled at Owner Request
Hanover 13 69-1 191 Three Mile Road 1/24/17

2/28/17

<0.25 ug/L

<0.25 ug/L

165030 

166040 

Sampled at Owner Request

Hanover 13 31-1 198 Three Mile Road 4/12/17

5/31/17

<0.25 ug/L

<0.25 ug/L

167511

169325
Sampled at Owner Request

Hanover 15 65-1 3 Emily Lane 8/2/16

9/2/16

<0.25ug/L

<0.25 ug/L

158913

160032
Sampled at Owner Request

Hanover 15 64-1 5 Emily Lane 8/25/16

10/6/16

<0.25 ug/L

<0.25 ug/L

159821

161366 

Sampled at Owner Request

Hanover 15 49-1 1 Fern Lane 9/16/16

10/6/16

<0.25 ug/L

<0.25 ug/L

160639 

161366 

Sampled at Owner Request
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1,4-DIOXANE CONCENTRATION DATA - WATER SUPPLY WELLS

Dartmouth College, Rennie Farm Site
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Town
Tax Map 

No.
Block - Lot Number Street Address Sampling Dates 

Result of Analysis 

1,4-dioxane (ug/L) 
EAI Report ID Comments

Hanover 15 69-1 3 Fern Lane 9/2/16

9/30/16

<0.25 ug/L

<0.25 ug/L

160032

161079 

Sampled at Owner Request

Hanover 15 70-1 5 Fern Lane 9/2/16

9/30/16

1/24/17

3/30/17

6/12/17

10/6/17

5/7/20

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.2 ug/L

160032 

161073 

165030 

167001

169816

174406

210024

Sampled at Owner Request

Hanover 15 71-1 7 Fern Lane
10/13/16

11/16/16

<0.25 ug/L

<0.25 ug/L
161641

162940

Previous owner sampled well, data not reported; data shown for samples collected by GZA

Hanover 15 72-1 9 Fern Lane 9/22/16

10/18/16

1/10/17

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

160828

161787

164637

Sampled at Owner Request

Hanover 15 73-1 11 Fern Lane 9/16/16

10/18/16
<0.25 ug/L

<0.25 ug/L

160639 

161787 
Sampled at Owner Request

Hanover 15 35-1 39 Tranquil Brook Lane 

Permit Required Sampling Location

9/30/16

10/6/17

1/18/18

3/26/18

6/27/18

4/10/19

6/25/19

1/23/20

6/8/20

9/15/20

3/18/21

6/14/21

9/20/21

12/14/21

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.20 ug/L

<0.25 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

<0.2 ug/L

161073

174406

178011

179895

183584

194047

197141

206032

211549

215932

223521

227872

232632

236845

Sampling after August 25, 2017 include permit related sampling.

Hanover 16 17-1 15 Thompson Road 10/24/16

12/1/16

<0.25 ug/L

<0.25 ug/L

161967

163445

Sampled at Owner Request

Hanover 16 20-1 32 Thompson Road 9/16/16

10/17/16

<0.25 ug/L

<0.25 ug/L

160639 

161725 

Sampled at Owner Request

Hanover 13 80-1 45 Thompson Road 10/20/16

11/21/16

<0.25 ug/L

<0.25 ug/L

161885

163128

Sampled at Owner Request

Hanover 15 101-1 3 Pingree Road 11/7/16

12/6/16

<0.25 ug/L

<0.25 ug/L

162531

163615

Sampled at Owner Request

Hanover 15 98-1 4 Pingree Road 11/16/16

12/13/16

<0.25 ug/L

<0.25 ug/L

162940

163842

Sampled at Owner Request

Hanover 15 100-1 5 Pingree Road 11/7/16

12/6/16

<0.25 ug/L

<0.25 ug/L

162531

163615

Sampled at Owner Request; surface water in stream on property also sampled with result of <0.25 ug/L

Hanover 15 99-1 7 Pingree Road 11/3/16

12/14/16

<0.25 ug/L

<0.25 ug/L

162444

163943

Sampled at Owner Request

Hanover 15 76-1 2 Mulherrin Farm Road 11/4/16

12/6/16

<0.25 ug/L

<0.25 ug/L

162465

163615

Sampled at Owner Request

Hanover 15 96-1 3 Mulherrin Farm Road 12/21/16

1/17/17

<0.25 ug/L

<0.25 ug/L

164165

164849

Sampled at Owner Request

Hanover 15 95-1 5 Mulherrin Farm Road 11/21/16

1/3/17

<0.25 ug/L

<0.25 ug/L

163128

164413

Sampled at Owner Request

Hanover 15 79-1 6 Mulherrin Farm Road 1/4/17

2/1/17

<0.25 ug/L

<0.25 ug/L

164413 

165269 
Sampled at Owner Request

Hanover 15 94-1 7 Mulherrin Farm Road 1/3/17

2/7/17

<0.25 ug/L

<0.25 ug/L

164413 

165499 

Sampled at Owner Request

Hanover 15 81-1 8 Mulherrin Farm Road 9/19/16

10/18/16

<0.25 ug/L

<0.25 ug/L

160742 

161787 

Sampled at Owner Request

Hanover 15 111-1 12 Mulherrin Farm Road 11/7/16

12/13/16

<0.25 ug/L

<0.25 ug/L

162531

163842

Sampled at Owner Request

Hanover 15 110-1 14 Mulherrin Farm Road 10/27/16

1/4/17

<0.25 ug/L

<0.25 ug/L

162127

164413

Sampled at Owner Request

Hanover 15 109-1 16 Mulherrin Farm Road 11/10/16

12/6/16

<0.25 ug/L

<0.25 ug/L

162736

163615

Sampled at Owner Request
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Town
Tax Map 

No.
Block - Lot Number Street Address Sampling Dates 

Result of Analysis 

1,4-dioxane (ug/L) 
EAI Report ID Comments

Hanover 15 89-1 17 Mulherrin Farm Road 4/27/17

5/12/17

<0.25 ug/L

<0.25 ug/L
168102

168703

Sampled at Owner Request

Hanover 15 108-1 18 Mulherrin Farm Road 11/4/16

12/14/16

<0.25 ug/L

<0.25 ug/L

162465

163943

Sampled at Owner Request

Hanover 15 88-1 19 Mulherrin Farm Road 1/10/17

2/7/17

<0.25 ug/L

<0.25 ug/L

164637 

165499 

Sampled at Owner Request

Hanover 15 107-1 20 Mulherrin Farm Road 11/7/16

12/5/16

<0.25 ug/L

<0.25 ug/L

162531

163534

Sampled at Owner Request

Hanover 15 87-1 21 Mulherrin Farm Road 11/3/16

12/1/16

<0.25 ug/L

<0.25 ug/L

162444

163445

Sampled at Owner Request

Hanover 15 84-1 27 Mulherrin Farm Road 11/21/16 <0.25 ug/L 163177 Sampled at Owner Request

Hanover 15 83-1 29 Mulherrin Farm Road 11/14/16 <0.25 ug/L 162804 Sampled at Owner Request; surface water in stream on property also sampled with result of <0.25 ug/L

Hanover 15 82-1 31 Mulherrin Farm Road 11/16/16

12/21/16

<0.25 ug/L

<0.25 ug/L

162940

164165

Sampled at Owner Request

Hanover 12 91-1 1 Goodfellow Road 2/14/17 <0.25 ug/L 165678 Sampled at Owner Request

Hanover 12 45-1 12 Goodfellow Road 2/7/17 <0.25 ug/L 165499 Sampled at Owner Request

Hanover 12 44-1 13 Goodfellow Road 10/27/16

11/29/16

<0.25 ug/L

<0.25 ug/L

162127

163305

Sampled at Owner Request

Hanover 12 41-1 16 Goodfellow Road 10/27/16

12/1/16

<0.25 ug/L

<0.25 ug/L

162127

163445

Sampled at Owner Request

Hanover 12 221-1 18 Goodfellow Road 9/28/16

10/24/16

<0.25 ug/L

<0.25 ug/L

160983 

161967 

Sampled at Owner Request

Hanover 12 129-1 33 Goodfellow Road 10/27/16

12/8/16

<0.25 ug/L

<0.25 ug/L

162127

163741

Sampled at Owner Request

Hanover 12 223-1 38 Goodfellow Road 9/20/16

11/14/16

<0.25 ug/L

<0.25 ug/L

160742

162804

Sampled at Owner Request

Hanover 15 75-1 177 Lyme Road 12/13/16

1/17/17

<0.25 ug/L

<0.25 ug/L

163842

164849

Sampled at Owner Request

Hanover 15 28-1 182 Lyme Road 11/21/16 <0.25 ug/L 163128 Sampled at Owner Request; surface water in stream on property also sampled with result of <0.25 ug/L

Hanover 15 52-1 190 Lyme Road 10/20/16

12/1/16

<0.25 ug/L

<0.25 ug/L

161885

163445

Sampled at Owner Request

Hanover 15 43 196 Lyme Road 10/24/16

11/21/16

<0.25 ug/L

<0.25 ug/L

161967

163128

Sampled at Owner Request

Hanover 12 34-1 1 Wardrobe Road 10/24/16

11/21/16

<0.25 ug/L

<0.25 ug/L

161967

163128

Sampled at Owner Request

Hanover 15 7-1 11 Grant Road 10/13/16

10/24/16

<0.25 ug/L

<0.25 ug/L

161641

161967 

Sampled at Owner Request

Hanover 15 9-1 15 Grant Road 4/27/2017 <0.25 ug/L 168102 Sampled at Owner Request
Hanover 12 150 2 Montview Drive 1/4/17

2/1/17

<0.25 ug/L

<0.25 ug/L

164413 

165269 

Sampled at Owner Request

Hanover 18 Montview Drive 5/16/17

5/31/17

<0.25 ug/L

<0.25 ug/L

168809

169325

Sampled at Owners Request

Lyme 401 55-multiple lots 85 Dartmouth College Highway, The Village 12/6/16 <0.25 ug/L 163615 Sampled at Owner Request; three individual wells sampled identified as 85 Dartmouth - 100, 85 Dartmouth - 400, 

and 85 Dartmouth - 701.  

Lyme 401 55-123 95 Dartmouth College Highway, Klee Building 9/9/16 <0.25 ug/L 160299 Sampled at Owner Request

Lyme 401 55-123 95 Dartmouth College Highway, Bancroft Building 9/12/16 <0.25 ug/L 160376 Sampled at Owner Request

Lyme 401 42 36 Goose Pond Road 2/14/17

3/30/17

<0.25 ug/L

<0.25 ug/L
165678

167001

Sampled at Owner Request

Lyme 401 39 72 Goose Pond Road
11/23/16 <0.25 ug/L

163198 Sampled at Owner Request; abandoned Kings Land Farm dug well; Stream-12 and shallow temporary PVC well also 

sampled at owners request with result of <0.25 ug/L (EAI ID 162173)

Lyme 401 20 51 Goose Pond Road 9/28/16

12/21/16

<0.25 ug/L

<0.25 ug/L

160983

164165

Sampled at Owner Request

Lyme 401 38 104 Goose Pond Road 9/15/16

10/20/16

<0.25 ug/L

<0.25 ug/L

160639

161885

Sampled at Owner Request

Lyme 401 37 138 Goose Pond Road 12/8/16 <0.25 ug/L 163741 Sampled at Owner Request

Lyme 401 36 142 Goose Pond Road 10/24/16

11/22/16

<0.25 ug/L

<0.25 ug/L

161967

163150

Sampled at Owner Request
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Town
Tax Map 

No.
Block - Lot Number Street Address Sampling Dates 

Result of Analysis 

1,4-dioxane (ug/L) 
EAI Report ID Comments

Lyme 401 35 144 Goose Pond Road 10/18/16

1/17/17

<0.25 ug/L

<0.25 ug/L

161787

164849

Sampled at Owner Request

Lyme 401 34 148 Goose Pond Road 12/14/16

1/4/17

5/31/17

11/20/17

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

<0.25 ug/L

163943

164413

169325

176215

Sampled at Owner Request

Lyme 401 23 149 Goose Pond Road 1/10/17

2/28/17

<0.25 ug/L

<0.25 ug/L

164637 

166040 

Sampled at Owner Request

Lyme 401 33 154 Goose Pond Road 10/24/16

11/21/16

<0.25 ug/L

<0.25 ug/L

161967

163128

Sampled at Owner Request

Lyme 401 31-2 158 Goose Pond Road 11/3/16 <0.25 ug/L 162444 Sampled at Owner Request

Lyme 401 31-1 162 Goose Pond Road 11/3/16 <0.25 ug/L 162444 Sampled at Owner Request

Lyme 410 75 174 Goose Pond Road 11/3/16

12/8/16

<0.25 ug/L

<0.25 ug/L

162444

163741

Sampled at Owner Request

Lyme 410 74 176 Goose Pond Road 10/20/16

11/22/16

<0.25 ug/L

<0.25 ug/L

161885

163150

Sampled at Owner Request

Lyme 410 70 216 Goose Pond Road 11/3/16

12/8/16

<0.25 ug/L

<0.25 ug/L

162444

163741

Sampled at Owner Request

Lyme 410 58 305 Baker Hill Road 1/4/17

2/1/17

<0.25 ug/L

<0.25 ug/L

164413

165269

Sampled at Owner Request

Lyme 401 30-1 320 Baker Hill Road 2/7/17 <0.25 ug/L 165499 Sampled at Owner Request

Lyme 410 77 321 Baker Hill Road 1/3/17 <0.25 ug/L 164413 Sampled at Owner Request

Lyme 410 79 331 Baker Hill Road 10/18/16 <0.25 ug/L 161787 Sampled at Owner Request

Lyme 401 29 342 Baker Hill Road 1/3/17

2/1/17

<0.25 ug/L

<0.25 ug/L

164413 

165269 

Sampled at Owner Request

Lyme 12 126-1 4 Buskey Circle 8/10/17 <0.25 ug/L 172128 Sampled at Owner Request
Lyme 401 26 5 Pelton Lane 10/13/16

11/16/16

<0.25 ug/L

<0.25 ug/L

161641

162940

Sampled at Owner Request

Lyme 401 28 12 Pelton Lane 10/13/16

11/14/16

<0.25 ug/L

<0.25 ug/L

161641

162804

Sampled at Owner Request

Lyme 401 27 32 Pelton Lane 12/21/16

1/18/17

1/4/22

<0.25 ug/L

<0.25 ug/L

<0.20 ug/L

164165

164863

237413

Sampled at Owner Request

Notes:
1. Results are in micrograms per liter (ug/L).
2. "<" indicates not detected above the laboratory reporting limit shown.
3. "not reported" indicates well sampled by owner, results not reported to Dartmouth College; assumed not detected above reporting limit.
4. EAI Report ID indicates Eastern Analytical, Inc. (EAI) laboratory report identification number associated with referenced result.
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GROUNDWATER MONITORING WELL SAMPLE LABORATORY REPORT SUMMARY

(4/25 - 12/31/2019)

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02

Page 1 of 10

Date Sampled GZ-1/R GZ-2 GZ-3 GZ-4 GZ-5U GZ-5L GZ-6 GZ-7U GZ-7L GZ-8U GZ-8L GZ-9U GZ-9L GZ-9D GZ-10U GZ-10L GZ-11U GZ-11L GZ-12L GZ-13L

5/17/2017 168977 168977 168977 - 168977 168977 - - - - - - 168977 168977 - 168977 - - - -

6/19/2017 dry 170129 170129 dry 170129 170129 170129 170129 170129 - dry - 170129 170129 dry 170129 - - dry -

7/27/2017 dry dry dry dry 171545 171545 - 171545 - - - - 171545 171545 dry - - - dry -

8/25/2017 - dry dry dry dry 172686 dry dry 172686 - - - 172686 172686 - 172686 - - dry dry

9/28/2017 dry dry dry dry dry 174005 dry dry 174005 174005 174005 174005 174005 174005 dry 174005 174005 174005 dry dry

12/11/2017 - - - - - - - - - - - - 177102 177102 - - - - - -

3/22/2018 - dry 179874 - 179874 179874 179874 179874 179874 179874 dry - 179874 179874 - 179874 179874 179874 - -

6/22/2018 - 183434 - - - - - - - - - - 183434 183434 - - - - - -

9/10/2018 dry dry dry dry dry 186690 dry dry 186690 186690 dry 186690 186690 186690 dry 186834 dry 186834 dry dry

12/14/2018 - 190367 - - - - - - - - - - 190586 190586 - - - - - -

3/19/2019 - dry 193277 - 193277 193277 193277 dry 193277 193277 dry - 193277 193277 - 193277 193277 193277 - -

6/21/2019 - 197018 - - - - - - - - - - 197018 197018 - - - - - -

9/12/2019 dry 200413 dry dry dry 200413 dry dry 200413 200413 dry 200413 200413 200413 dry 200413 dry 200413 dry dry

12/13/2019 - 204953 - - - - - - - - - - 204953 204953 - - - - - -

3/11/2020 - 207788 207788 - 207788 207788 207788 207788 207788 207983 207983 dry 207788 207788 207983 207983 207983 - -

6/9/2020 - 211549 - - - - - - - - - - 211549 211549 - - - - - -

9/18/2020 dry dry dry dry dry 215933 dry dry 215933 dry dry dry dry 215933 dry dry dry 215933 dry dry

12/18/2020 - 220270 - - - - - - - - - - dry 220270 - - - - - -

3/15/2021 dry - dry - dry 223520 223520 - 223520 223520 223520 - 223520 223520 - 223520 223520 223520 dry -

6/14/2021 - 227874 - - - - - - - - - - 227874 227874 - - - - - -

9/22/2021 dry 232617 dry dry dry 232617 232617 dry 232617 232617 232617 232617 232617 232617 dry 232617 232617 232617 dry dry

12/16/2021 - 236846 - - - - - - - - - - 236846 236846 - - - - - -

Date Sampled GZ-14U GZ-14L GZ-15L GZ-16D GZ-17L GZ-18U GZ-18L GZ-19U GZ-19L GZ-20U GZ-20L GZ-22U GZ-23U AS-WSW Dug Well

5/17/2017 - 168977 - - 168977 - 168977 dry - - - - - - -

6/19/2017 dry 170129 - - 170129 dry 170129 dry 170129 dry - - - - -

7/27/2017 dry dry - - 171545 dry 171545 dry dry dry 171545 - dry - 171545

8/25/2017 - - - - 172686 dry dry dry dry dry 172686 - dry - -

9/28/2017 dry dry 174005 174005 174005 dry dry dry dry dry 174005 dry dry - -

12/11/2017 dry dry - - - - - - - - - - - - -

3/22/2018 dry 179874 179974 179974 179874 dry 179874 dry dry dry 179874 - dry - -

6/22/2018 dry dry - - - - - - - - - - - - -

9/10/2018 dry dry 186690 186690 186690 dry dry dry dry dry 186690 - dry - -

12/14/2018 dry 190367 - - - - - - - - - - - - -

3/19/2019 dry 193277 193277 193277 193277 dry 193277 dry dry 193277 193277 - dry - -

6/21/2019 dry 197018 - - - - - - - - - - - - -

9/12/2019 dry dry 200413 200413 200535 dry dry dry dry dry 200413 - dry - -

12/13/2019 dry 204953 - - - - - - - - - - - - -

3/11/2020 207788 207788 207983 207983 207983 207788 207788 207788 207788 207788 207788 207788 207788 - -

6/9/2020 dry dry - - - - - - - - - - - - -

9/18/2020 dry dry 215933 215933 215933 dry dry dry dry dry dry dry dry - -

12/18/2020 dry dry - - - - - - - - - - - - -

3/15/2021 dry dry 223520 223520 223520 - - dry dry dry 223520 223520 dry - -

6/14/2021 dry dry - - - - - - - - - - - - -

9/22/2021 dry dry 232617 232617 232617 dry 232617 dry dry dry 232617 232617 dry - -

12/16/2021 236846 236846 - - - - - - - - - - - - -

Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

9/29/2017 174005 9/28/2017 174005 6/20/2017 170129 10/6/2017 174400 8/29/2017 172743 8/28/2017 172743 5/18/2017 168977 7/27/2017 171545 10/12/2017 174618 7/27/2017 171545

3/22/2018 180088 12/12/2017 177102 7/26/2017 171545 3/29/2018 180023 10/6/2017 174400 10/6/2017 174400 10/12/2017 174618 10/12/2017 174618 12/11/2017 177102 10/12/2017 174618

9/10/2018 186690 3/22/2018 180088 8/25/2017 172686 9/17/2018 186834 3/29/2018 180023 3/27/2018 179974 3/28/2018 179974 12/11/2017 177102 3/28/2018 179974 12/11/2017 177102

3/19/2019 193277 6/19/2018 183434 9/28/2017 174005 3/19/2019 193277 9/17/2018 186834 9/17/2018 186834 9/17/2018 186834 3/28/2018 179974 6/21/2018 183434 3/28/2018 179974

9/12/2019 200535 9/10/2018 186690 12/20/2017 177336 9/12/2019 200535 3/19/2019 Frozen 3/19/2019 193277 3/19/2019 Frozen 6/21/2018 183434 9/17/2018 186834 6/21/2018 183434

3/17/2020 207983 12/14/2018 190367 3/22/2018 180088 9/17/2020 215933 9/12/2019 200535 9/12/2019 200535 9/12/2019 200535 9/17/2018 186834 12/18/2018 190586 9/17/2018 186834

3/17/2021 223520 3/19/2019 193277 6/19/2018 183434 3/17/2021 223520 9/17/2020 215933 3/16/2020 207983 9/16/2020 215933 12/18/2018 190586 3/19/2019 193277 12/18/2018 190586

9/22/2021 232617 6/21/2019 197141 9/10/2018 186690 9/23/2021 232617 3/17/2021 223520 9/16/2020 215933 3/24/2021 223745 3/19/2019 193277 6/21/2019 197141 3/19/2019 193277

9/12/2019 200535 12/14/2018 Frozen 9/23/2021 232617 3/23/2021 223745 9/22/2021 232617 6/21/2019 197141 9/12/2019 200535 6/21/2019 197141

12/13/2019 204953 3/19/2019 193277 9/23/2021 232617 9/12/2019 200535 12/16/2019 204953 9/12/2019 200535

3/17/2020 207983 6/21/2019 197141 12/16/2019 204953 3/16/2020 207983 3/16/2020 207983

6/11/2020 211549 9/12/2019 200535 9/17/2020 215933 6/9/2020 211549 6/9/2020 211549

9/15/2020 215933 3/17/2020 207983 12/18/2020 220270 9/17/2020 215933 9/18/2020 215933

12/22/2020 220335 6/11/2020 211549 3/16/2021 223520 12/18/2020 220270 3/24/2021 223745

3/17/2021 223520 9/15/2020 215933 6/15/2021 227874 6/15/2021 227874 6/15/2021 227874

6/14/2021 227874 3/23/2021 223745 9/22/2021 232617 9/22/2021 232617 9/22/2021 232617

9/22/2021 232617 6/14/2021 227874 12/15/2021 236846 12/15/2021 236846 12/15/2021 236846

12/15/2021 236846 9/22/2021 232617

12/15/2021 236846

GZ-24DGZ-24U GZ-24L GZ-25U GZ-25L GZ-25D GZ-27DGZ-26U GZ-26L GZ-27U GZ-27L
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TABLE 4A

GROUNDWATER MONITORING WELL SAMPLE LABORATORY REPORT SUMMARY

(4/25 - 12/31/2019)

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02

Page 2 of 10

Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

10/11/2017 174618 10/11/2017 174618 10/11/2017 174618 9/27/2017 174005 9/17/2017 174005 9/27/2017 174005 9/27/2017 174005 7/27/2017 171545 8/28/2017 172743 7/27/2017 171545 10/6/2017 174400

4/2/2018 180088 4/2/2018 180088 12/14/2017 177102 3/26/2018 179974 3/23/2018 179874 3/23/2018 179874 3/23/2018 179874 8/28/2017 172743 10/6/2017 174400 8/28/2017 172743 3/29/2018 180023

9/12/2018 186690 6/27/2018 183584 4/2/2018 180088 6/19/2018 - 6/19/2018 - 6/19/2018 - 6/19/2018 - 10/6/2017 174400 12/20/2017 177336 10/6/2017 174400 9/18/2018 186834

3/19/2019 193277 9/12/2018 186690 6/27/2018 183584 9/10/2018 186834 9/10/2018 186690 9/10/2018 186690 9/10/2018 186690 6/20/2018 183434 3/28/2018 179974 6/20/2018 183434 3/19/2019 193277

9/12/2019 200413 12/18/2018 190586 9/12/2018 186690 12/14/2018 - 12/14/2018 - 12/14/2018 - 12/14/2018 - 9/12/2018 186690 6/20/2018 183434 9/12/2018 186690 9/12/2019 200535

3/17/2020 207983 3/19/2019 193277 12/18/2018 190586 3/19/2019 193277 3/19/2019 193277 3/19/2019 193277 3/19/2019 193277 3/19/2019 Frozen 9/12/2018 186690 12/17/2018 190586 3/10/2020 207788

9/17/2020 215933 6/21/2019 197141 3/19/2019 193277 9/12/2019 200413 9/12/2019 200413 9/12/2019 200413 9/12/2019 200413 6/21/2019 197141 12/17/2018 190586 3/19/2019 193277 9/18/2020 215933

3/24/2021 223745 9/12/2019 200413 6/21/2019 197141 3/16/2020 207983 3/17/2020 207983 3/17/2020 207983 3/16/2020 207983 9/12/2019 200535 3/19/2019 Frozen 6/21/2019 197141 3/16/2021 223520

9/21/2021 232617 6/11/2020 211549 9/12/2019 200413 9/15/2020 215933 9/15/2020 215933 9/15/2020 215933 9/15/2020 215933 6/11/2020 211549 6/21/2019 197141 9/12/2019 200535 9/22/2021 232617

9/18/2020 215933 6/9/2020 211549 3/15/2021 223520 3/15/2021 223520 3/15/2021 223520 3/15/2021 223520 9/18/2020 215933 9/12/2019 200535 12/18/2019 204953

3/24/2021 223745 12/15/2020 220270 9/22/2021 232617 9/22/2021 232617 9/22/2021 232617 9/22/2021 232617 3/24/2021 223745 12/18/2019 204953 3/10/2020 207788

6/16/2021 227874 9/17/2020 215933 6/17/2021 227874 3/11/2020 207788 6/9/2020 211549

9/21/2021 232617 12/18/2020 220270 9/22/2021 232617 6/9/2020 211549 9/18/2020 215933

12/15/2021 236846 3/24/2021 223745 12/16/2021 236846 9/17/2020 215933 12/21/2020 220335

6/16/2021 227874 12/18/2020 220270 3/23/2021 223745

9/21/2021 232617 3/24/2021 223745 6/17/2021 227874

12/15/2021 236846 6/17/2021 227874 9/22/2021 232617

9/22/2021 232617 12/16/2021 236846

12/16/2021 236846

Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

10/6/2017 174400 5/19/2017 168977 7/27/2017 171545 7/27/2017 171545 8/28/2017 172743 8/28/2017 172743 8/28/2017 172743 10/6/2017 174400 6/20/2017 170129 6/20/2017 170129 5/19/2017 168977

3/29/2018 180023 7/27/2017 171545 8/28/2017 172743 10/11/2017 174618 10/6/2017 174400 10/6/2017 174400 10/12/2017 174618 12/19/2017 177336 10/12/2017 174618 10/12/2017 174618 6/20/2017 170129

9/18/2018 186834 10/11/2017 174618 10/11/2017 174618 3/28/2018 179974 12/19/2017 177336 12/20/2017 177336 12/19/2017 177336 3/27/2018 179974 12/21/2017 177336 12/11/2017 177102 7/26/2017 171545

3/19/2019 193277 12/11/2017 177102 3/27/2018 179974 6/25/2015 183584 3/26/2018 179974 3/29/2018 180023 3/26/2018 179974 6/20/2018 183434 3/28/2018 179974 3/28/2018 179974 8/29/2017 172743

9/12/2019 200535 3/28/2018 179974 6/25/2018 183584 9/19/2018 186834 6/20/2018 183434 6/20/2018 183434 6/20/2018 183434 9/12/2018 186690 6/26/2018 183584 6/26/2018 183584 10/12/2017 174618

3/10/2020 207788 6/25/2018 183584 9/19/2018 186834 3/19/2019 Frozen 9/12/2018 186690 9/12/2018 186690 9/12/2018 186690 12/13/2018 Frozen 9/19/2018 186834 9/19/2018 186834 3/28/2018 179974

9/18/2020 215933 9/25/2018 187044 12/19/2018 190586 6/21/2019 197018 12/17/2018 190586 3/19/2019 193277 12/17/2018 190586 3/19/2019 Frozen 12/19/2018 190586 12/19/2018 190586 6/26/2018 183584

3/17/2021 223520 12/19/2018 190586 3/19/2019 193277 9/12/2019 200535 3/19/2019 193277 6/21/2019 197141 3/19/2019 193277 6/21/2019 197141 3/19/2019 193277 3/19/2019 193277 9/19/2018 186834

9/22/2021 232617 3/19/2019 193277 6/21/2019 197018 3/10/2020 207788 6/21/2019 197141 9/12/2019 200535 6/21/2019 197141 9/12/2019 200535 6/21/2019 197141 6/21/2019 197141 12/19/2018 190586

6/21/2019 197018 9/12/2019 200535 6/9/2020 211549 9/12/2019 200535 3/10/2020 207788 9/12/2019 200535 3/10/2020 207788 9/12/2019 200535 9/12/2019 200535 3/19/2019 193277

9/12/2019 200535 12/19/2019 204953 9/17/2020 215933 12/18/2019 204953 6/12/2020 211549 12/18/2019 204953 6/9/2020 211549 12/19/2019 204953 3/10/2020 207788 6/21/2019 197141

3/10/2020 207788 3/10/2020 207788 12/21/2020 220335 3/10/2020 207788 9/18/2020 215933 6/9/2020 211549 9/18/2020 215933 3/11/2020 207788 6/11/2020 211549 9/12/2019 200535

6/9/2020 211549 6/9/2020 211549 3/11/2021 223297 6/11/2020 211549 6/17/2021 227874 9/18/2020 215933 12/21/2020 220335 6/10/2020 211549 9/16/2020 215933 3/10/2020 207788

9/18/2020 215933 9/17/2020 215933 6/16/2021 227874 9/18/2020 215933 9/22/2021 232617 3/23/2021 223745 3/11/2021 223297 9/17/2020 215933 12/18/2020 220270 6/12/2020 211549

12/21/2020 220335 12/21/2020 220335 9/22/2021 232617 12/21/2020 220335 6/17/2021 227874 6/16/2021 227874 12/18/2020 220270 3/24/2021 223745 9/16/2020 215933

3/12/2021 223297 3/12/2021 223297 12/16/2021 236846 3/17/2021 223520 9/22/2021 232617 9/22/2021 232617 3/24/2021 223745 6/17/2021 227874 12/18/2020 220270

6/16/2021 227874 6/16/2021 227874 6/17/2021 227874 12/16/2021 236846 12/16/2021 236846 6/17/2021 227874 9/22/2021 232617 3/11/2021 223297

9/22/2021 232617 9/22/2021 232617 9/22/2021 232617 9/22/2021 232617 12/16/2021 236846 6/17/2021 227874

12/16/2021 236846 12/16/2021 236846 12/16/2021 236846 12/16/2021 236846 9/22/2021 232617

12/16/2021 236937

Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

10/6/2017 174400 10/11/2017 174618 10/11/2017 174618 10/11/2017 174618 5/18/2017 168977 4/26/2019 194680 4/26/2019 194680 5/18/2017 168977 10/12/2017 174618 5/18/2017 168977 4/26/2019 194680

3/27/2018 179974 3/27/2018 179974 3/27/2018 179974 12/11/2017 177102 7/25/2017 171545 3/18/2021 223522 3/18/2021 223522 7/25/2017 171545 12/22/2017 177358 7/27/2017 171545 3/18/2021 223522

9/17/2018 186834 9/17/2018 186834 9/17/2018 186834 3/28/2018 179974 8/28/2017 172743 10/12/2017 174618 3/29/2018 180023 8/28/2017 172743

3/19/2019 193277 3/19/2019 193277 3/19/2019 Frozen 6/21/2018 183434 10/12/2017 174618 6/21/2018 183434 6/21/2018 183434 10/12/2017 174618

9/12/2019 200535 9/12/2019 200535 9/12/2019 200535 9/17/2018 186834 12/11/2017 177102 9/17/2018 186834 9/17/2018 186834 12/22/2017 177358

3/16/2020 207983 3/16/2020 207983 6/12/2020 211549 12/17/2018 190586 3/27/2018 179974 12/18/2018 190586 12/18/2018 190586 3/28/2018 179974

9/16/2020 215933 9/17/2020 215933 9/17/2020 215933 3/19/2019 193277 6/21/2018 183434 3/19/2019 Frozen 3/19/2019 193277 6/21/2018 183434

3/16/2021 223520 3/16/2021 223520 3/18/2021 223520 6/21/2019 197141 9/11/2018 186690 6/21/2019 197141 6/21/2019 197141 9/17/2018 186834

9/22/2021 232617 9/22/2021 232617 6/16/2021 227874 9/12/2019 200535 12/18/2018 190586 9/12/2019 200535 9/12/2019 200535 12/18/2018 190586

9/22/2021 232617 12/18/2020 220270 3/19/2019 193277 6/9/2020 211549 12/17/2019 204953 3/19/2019 193277

6/9/2020 211549 6/21/2019 197141 9/16/2020 215933 3/16/2020 207983 6/21/2019 197141

9/17/2020 215933 9/12/2019 200535 3/23/2021 223745 6/9/2020 211549 9/12/2019 200535

12/18/2020 220270 12/17/2019 204953 6/15/2021 227874 9/17/2020 215933 12/17/2019 204953

3/24/2021 223745 3/16/2020 207983 9/21/2021 232617 12/18/2020 220270 3/16/2020 207983

6/16/2021 227874 6/9/2020 211549 12/15/2021 236846 3/16/2021 223520 6/9/2020 211549

9/22/2021 232617 9/17/2020 215933 6/16/2021 227874 9/17/2020 215933

12/15/2021 236846 12/18/2020 220270 9/22/2021 232617 12/18/2020 220270

3/16/2021 223520 12/15/2021 236846 3/16/2021 223520

6/16/2021 227874 6/16/2021 227874

9/22/2021 232617 9/22/2021 232617

12/16/2021 236846 12/15/2021 236846

Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

4/26/2019 194680 4/26/2019 194680 4/26/2019 194680 4/26/2019 194680 4/26/2019 194680 4/26/2019 194680 4/26/2019 194680 4/26/2019 194680 4/26/2019 194680 5/22/2019 195752

12/16/2020 220268 12/16/2020 220268 12/16/2020 220268 3/18/2021 223522 12/16/2020 220268 12/16/2020 220268 12/16/2020 220268 12/16/2020 220268 12/16/2020 220268 12/16/2020 220268

3/18/2021 223522 3/18/2021 223522 3/18/2021 223522 9/24/2021 232640 3/18/2021 223522 3/18/2021 223522 3/18/2021 223522 3/18/2021 223522 3/18/2021 223522 3/18/2021 223522

9/24/2021 232640 9/24/2021 232640

12/17/2021 236937 12/17/2021 236937

Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

5/22/2019 195752 5/22/2019 195752 5/22/2019 195752

9/24/2021 232640 12/16/2020 220268 3/18/2021 223522

3/18/2021 223522

GZ-28U

GZ-42UGZ-38U

GZ-34D GZ-35U GZ-35DGZ-35LGZ-33L GZ-34U GZ-34L

GZ-40U GZ-40D

GZ-37LGZ-37U GZ-37DGZ-36U

GZ-32U GZ-32DGZ-32LGZ-31L GZ-33UGZ-28D GZ-29L GZ-30U GZ-30LGZ-28L

GZ-52 GZ-53

GZ-40M GZ-40L

GZ-43U GZ-44 GZ-45 GZ-46 GZ-47 GZ-48 GZ-49

GZ-42LGZ-39DGZ-39LGZ-39U GZ-41U

GZ-54U GZ-55

GZ-50 GZ-51

GZ-54D

Notes:
1. This table provides Eastern Analytical, Inc.'s (EAI's) laboratory report number associated with each sample.  Refer to Appendix C for the individual laboratory reports.
2. "-" indicates sampling location not included in respective sampling round.
3. "dry" indicates no water at present at surface water location on the date of the respective sampling round.
4. Refer to text for information regarding additional surface water samples collected at the request of property owners.
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TABLE 4B

 SURFACE WATER SAMPLE LABORATORY REPORT SUMMARY

(4/25 - 12/31/2019)

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

04.0190030.02

Page 3 of 10

Stream - 1 Stream-1A Stream-2 Stream-3 Stream-4 Stream-5 Stream-6 Stream-7 Stream-8 Stream-9 Stream-10 Stream-11 Stream-12

5/18/2017 168977 - 168977 168977 168977 168977 168977 - - - - - -

6/19/2017 170129 - 170129 170129 170129 170129 170129 - - - - 170129 -

7/27/2017 171545 - 171545 171545 171545 171545 171545 - - - - 171545 -

8/25-29/2017 172686 - 172743 172743 172743 172743 172743 - - - - 172686 -

9/27/2017 174005 - - - 174005 174005 174005 - - - - 174005 -

10/11/2017 - - 174618 174618 - - - - - - - - -
12/13/2017 177102 - 177102 177102 177102 177102 177102 - - - - - -
3/22/2018 179874 - 179974 179974 180023 180023 180023 - - - - 179874 -

6/25-27/2018 183584 - 183584 183584 183584 183584 183584 - - - - - -
9/10/2018 186834 - 186834 186834 186834 186834 186834 - - - - 186834 -

12/14-20/2018 190367 - 190586 190586 190586 190586 190586 - - - - - -
3/19/2019 193277 - 193277 193277 193277 193277 193277 - - - - 193277 -
6/21/2019 197018 - 197141 197141 197141 197141 197141 - - - - - -
9/12/2019 200413 - 200535 200535 200535 200535 200535 - - - - 200535 -

12/16/2019 204953 - 204953 204953 204953 204953 204953 - - - - - -
3/16/2020 207983 - 207983 207983 207983 207983 207983 - - - - 207983 -
6/11/2020 211549 - 211549 211549 211549 211549 211549 - - - - - -

9/17-18/2020 dry - dry 215931 215931 dry 215931 - - - - dry -
12/16/2020 dry - 220269 220269 220269 220269 220269 - - - - - -
3/12/2021 223297 - 223297 223297 223297 223297 223297 - - - - 223745 -
6/16/2021 - - - - - - -
9/21/2021 - - - - - -

12/15/2021 236846 - 236846 236846 236846 236846 236846 - - - - - -

Sample Collection 

Date

Surface Water Sampling Location 

Notes:
1.  This table provides Eastern Analytical, Inc.'s (EAI's) laboratory report number associated with each sample.  Refer to Appendix C for the individual laboratory reports.    
2.  "-" indicates sampling location not included in respective sampling round.    
3.  "dry" indicates no water at present at surface water location on the date of the respective sampling round.
4.  Refer to text for information regarding additional surface water samples collected at the request of property owners.  
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TABLE 4C

SUPPLEMENTAL TREATMENT SYSTEM SAMPLE LABORATORY REPORT SUMMARY

(4/25 - 12/31/2019)

Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 4

Inf. Mid. Eff. 
2/1/2017 165268 - 165268 - - - 165268
2/6/2017 165411 - 165411 - - - 165411

2/14/2017 165677 - 165677 - - - 165677
2/21/2017 165807 - 165807 - - - 165807
2/27/2017 166006 - 166006 - - - 166006
5/22/2017 169009 169009 169009 - - - 169009
5/24/2017 - - - 169126 169126 169126 -
5/30/2017 169254 169254 169254 - - - 169254
6/2/2017 - - - 169435 169435 169435 -
6/7/2017 169644 169644 169644 - - - -
6/9/2017 - - - 169774 169774 169744 -

6/12/2017 169814 - - - - - 169814
6/14/2017 169999 169999 169999 169999 169999 169999 -
6/29/2017 170485 170485 170485 170485 170485 170485 -
7/6/2017 170650 - - - - - 170650

7/13/2017 171009 171009 171009 171009 171009 171009 -
7/26/2017 171544 171544 171544 171544 171544 171544 -
8/8/2017 171986 - - - - - 171986

8/15/2017 172338 172338 172338 172338 172338 172338 -
8/22/2017 172527 - - - - - 172527
9/8/2017 173215 - - - - - 173215

9/12/2017 173423 173423 173423 173423 173423 173423 -
10/13/2017 174658 - - - - - 174658
10/18/2017 174887 - 174887 174887 174887 174887 -
11/9/2017 175778 - - - - - 175778

11/13/2017 175934 - 175934 175934 175934 175934 -

System

Mid.

System 

Eff.

Sample Collection 

Date
System Inf. Post Carbon

LGAC
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TABLE 4C

SUPPLEMENTAL TREATMENT SYSTEM SAMPLE LABORATORY REPORT SUMMARY

(4/25 - 12/31/2019)

 

Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 5

Inf. Mid. Eff. 

System

Mid.

System 

Eff.

Sample Collection 

Date
System Inf. Post Carbon

LGAC

11/27/2017 176421 - 176421 176421 176421 176421 -
12/8/2017 176902 - - - - - 176902
1/2/2018 177584 - 177584 177584 177584 177584 -
1/8/2018 177675 - - - - - 177675

1/22/2018 178105 - 178105 178105 178105 178105 -
2/5/2018 178559 - 178559 178559 178559 178559 -
2/9/2018 178700 - - - - - 178700

2/21/2018 179064 - 179064 179064 179064 179064 -
3/6/2018 179388 - 179388 - - - -

3/15/2018 179647 - - 179646 179646 179646 179647
3/19/2018 179738 - 179738 179738 179738 179738 -
4/2/2018 180187 - 180187 180187 180187 - -

4/12/2018 180699 - 180699 180699 180699 180699 -
4/17/2018 180782 - - - - - 180782
4/25/2018 181133 - 181133 181133 181133 181133 -
5/7/2018 181675 - 181675 181675 181675 181675 -

5/18/2018 182085 - - - - - 182085
5/22/2018 182193 - 182193 182193 182193 182193 -
6/12/2018 183099 - 183099 183099 183099 183099 -
6/21/2018 183404 - - - - - 183404
7/16/2018 184317 - - - - - 184317
7/18/2018 - - 184509 184509 184509 - -
7/26/2018 - 184748 184748 - - - -
8/16/2018 185574 - - - - - 185574
9/6/2018 - 186384 186384 186384 186384 - -

9/17/2018 186723 186722 - - - - 186723
10/15/2018 187894 - - - - - 187894
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TABLE 4C

SUPPLEMENTAL TREATMENT SYSTEM SAMPLE LABORATORY REPORT SUMMARY

(4/25 - 12/31/2019)

 

Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 6

Inf. Mid. Eff. 

System

Mid.

System 

Eff.

Sample Collection 

Date
System Inf. Post Carbon

LGAC

10/18/2018 - 188162 188162 188162 188162 - -
11/14/2018 189175 - - - - - 189175
11/19/2018 - 189423 189423 189423 189423 - -
12/13/2018 - 190368 190368 190368 190368 - -
12/17/2018 190398 - - - - - 190398

1/2/2019 190850 - 190850 190850 190850 - -
1/14/2019 191214 - - - - - 191214
1/23/2018 191464 - 191464 191464 191464 - -
2/6/2019 191936 - 191936 191936 191936 - -

2/12/2019 192058 - - - - - 192058
2/25/2019 192410 - 192410 192410 192410 - -
3/14/2019 193027 - - - - - 193027
3/20/2019 193246 - 193246 193246 193246 - -
4/8/2019 194036 - 194036 194036 194036 - -

4/22/2019 194469 - 194469 194469 194469 - -
4/24/2019 194548 - - - - - 194548
5/14/2019 195433 - 195433 195433 195433 - -
5/20/2019 195627 - - - - - 195627
6/10/2019 196526 - 196526 196526 196526 - -
6/17/2019 196793 - - - - - 196793
7/2/2019 197363 - 197363 197363 197363 - -

7/11/2019 197809 - - - - - 197809
7/21/2019 198256 198256 198256 198256 198256 - -
8/15/2019 199214 - - - - - 199214
8/21/2019 199463 - 199463 199463 199463 - -

\\GZABedford\Jobs\04Jobs\0190000s\04.0190030.00\04.0190030.02\Report\2021 ASR\Tables\

04.0190030.02 Table 4A, 4B, 4C, 4D LAB IDs 020522.xlsx\Table 4C GZA GeoEnvironmental, Inc.



TABLE 4C

SUPPLEMENTAL TREATMENT SYSTEM SAMPLE LABORATORY REPORT SUMMARY

(4/25 - 12/31/2019)

 

Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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Inf. Mid. Eff. 

System

Mid.

System 

Eff.

Sample Collection 

Date
System Inf. Post Carbon

LGAC

9/19/2019 200570 - - - - - 200570
10/14/2019 201831 - 201831 201831 201831 - -
10/17/2019 201991 - - - - - 201991
11/14/2019 203394 - - - - - 203394
11/18/2019 203633 - 203633 203633 203633 - -
12/16/2019 204953 - 204953 204953 204953 - -
12/19/2019 204948 - - - - - 204948

1/7/2020 205467 - 205467 205467 205467 - -
1/13/2020 205624 - - - - - 205624
2/3/2020 206383 - 206383 206383 206383 206383 -

2/10/2020 206616 - - - - - 206616
3/6/2020 207578 - 207578 207578 207578 - -
3/9/2020 207646 - - - - - 207646

3/25/2020 208269 - 208269 208269 208269 208269 -
4/8/2020 - - - - - - 208829
4/9/2020 208948 - - - - - -

4/15/2020 209172 - 209172 209172 209172 209172 -
5/6/2020 210023 - 210023 - - - 210023
5/8/2020 - - - 210107 210107 210107 -
6/1/2020 211044 - 211044 211044 211044 211044 -

6/11/2020 211550 - - - - - 211550
7/13/2020 212804 - - - - - 212804
8/3/2020 213897 - 213897 213897 213897 213897 -

8/11/2020 214291 - - - - - 214291
9/14/2020 215699 - - - - - 215699

10/15/2020 217219 - 217219 217219 217219 217219 -
10/19/2020 217327 - - - - - 217327
11/12/2020 218736 - - - - - 218736
11/24/2020 219262 - 219262 219262 219262 219262 -
12/14/2020 220039 - - - - - 220039
12/29/2020 220525 - 220525 220525 220525 220525 -
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TABLE 4C

SUPPLEMENTAL TREATMENT SYSTEM SAMPLE LABORATORY REPORT SUMMARY

(4/25 - 12/31/2019)

Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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Inf. Mid. Eff. 

System

Mid.

System 

Eff.

Sample Collection 

Date
System Inf. Post Carbon

LGAC

1/13/2021 221158 - - - - - 221158
1/19/2021 221320 - 221320 221320 221320 221320 -
2/3/2021 221937 - 221937 221937 221937 221937 -

2/10/2021 222172 - - - - - 222172
2/17/2021 222441 - 222441 222441 222441 222441 -
3/8/2021 223238 - 223238 223238 223238 223238 -

3/11/2021 223237 - - - - - 223237
3/23/2021 223708 - 223708 223708 223708 223708 -
4/5/2021 224317 - 224317 224317 224317 224317 -

4/13/2021 224593 - - - - - 224593
4/14/2021 224748 - 224748 224748 224748 224748 -
4/28/2021 225431 - 225431 225431 225431 225431 -
5/10/2021 225980 - - - - - 225980
5/11/2021 226169 - 226169 226169 226169 226169 -
5/24/2021 226737 - 226737 226737 226737 226737 -
6/7/2021 227441 - 227441 227441 227441 227441 -

6/10/2021 227526 - - - - - 227526
6/22/2021 228084 - 228084 228084 228084 228084 -
7/12/2021 228909 - - - - - 228909
7/14/2021 229151 - 229151 229151 229151 229151 -
7/26/2021 - - 229674 - - - 229674
7/29/2021 229953 - 229953 229953 229953 229953 -
8/10/2021 230511 - 230511 230511 230511 230511 -
8/16/2021 230704 - - - - - 230704
8/23/2021 231176 - 231176 231176 231176 231176 -
9/7/2021 231808 - 231808 231808 231808 231808 -

9/16/2021 232227 - - - - - 232227
9/28/2021 232759 - 232759 232759 232759 232759 -

10/11/2021 233431 - - - - - 233431
10/18/2021 233920 - 233920 233920 233920 233920 -
11/8/2021 235037 - 235037 235037 235037 235037 -
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SUPPLEMENTAL TREATMENT SYSTEM SAMPLE LABORATORY REPORT SUMMARY

(4/25 - 12/31/2019)
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NHDES Site No. 201111109, DES Project No. 277737
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Inf. Mid. Eff. 

System

Mid.

System 

Eff.

Sample Collection 

Date
System Inf. Post Carbon

LGAC

11/18/2021 235560 - - - - - 235560
11/22/2021 235851 - 235851 235851 235851 235851 -
12/7/2021 236354 - 236354 236354 236354 236354 -

12/13/2021 236597 - - - - - 236597
12/20/2021 237079 - 237079 237079 237079 237079 -

Notes:

1.  This table provides Eastern Analytical, Inc.'s (EAI's) laboratory report number associated with each 
sample.Refer to Appendix C for the individual laboratory reports for samples collected during 2019.    

2.  "-" indicates sampling location not included in respective sampling round.    
3.  Refer to text for information regarding additional Treatment System samples collected.  
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SUPPLEMENTAL GROUNDWATER PERFORMANCE SAMPLE LABORATORY REPORT SUMMARY

(4/25- 12/31/2019)
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Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]
12/29/2016 164306 12/29/2016 164306 12/28/2016 164306 12/28/2016 164306 1/26/2017 165127 1/26/2017 165127 1/25/2017 165084
7/27/2017 171545 7/27/2017 171545 1/26/2017 165127 1/26/2017 165127 9/29/2017 dry 9/29/2017 174005 9/29/2017 dry
9/29/2017 dry 8/25/2017 172686 7/27/2017 171545 7/27/2017 171545 1/25/2018 178217 1/25/2018 178217 1/25/2018 178217
1/25/2018 178217 9/29/2017 174005 9/29/2017 174005 8/25/2017 172686 12/20/2018 190586 9/18/2018 186834 12/20/2018 190586

12/26/2018 190622 1/25/2018 178217 1/25/2018 178106 9/29/2017 174005 12/18/2019 204953 12/20/2018 190586 12/18/2019 204953

12/18/2019 204953 12/26/2018 190622 12/26/2018 190622 1/25/2018 178217 6/17/2021 227873 12/18/2019 204953 3/17/2021 223522

12/22/2020 220336 12/18/2019 204953 12/18/2019 204953 9/12/2018 186690 9/27/2021 232859 6/16/2020 211709 6/17/2021 227873

6/17/2021 227873 6/16/2020 211709 6/16/2020 211709 12/26/2018 190622 12/18/2020 220268 9/27/2021 232859

12/22/2020 220336 12/22/2020 220336 12/18/2019 204953 3/17/2021 223522

6/17/2021 227873 3/17/2021 223522 6/16/2020 211709 6/17/2021 227873

9/27/2021 232859 6/17/2021 227873 12/22/2020 220336 9/27/2021 232859

9/27/2021 232859 3/17/2021 223522

6/17/2021 227873
9/27/2021 232859

Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L] Sample Date Result [μg/L]

1/25/2017 165084 1/25/2017 165084 1/25/2017 165084 1/26/2017 165127 1/26/2017 dry 1/26/2017 dry 1/25/2017 165084
9/29/2017 174005 9/29/2017 dry 9/29/2017 174005 9/29/2017 174005 9/29/2017 dry 9/29/2017 dry 9/29/2017 dry
1/25/2018 178217 1/25/2018 178217 1/25/2018 178217 1/25/2018 178217 1/25/2018 dry 1/25/2018 dry 1/25/2018 178106
9/18/2018 186834 12/26/2018 190622 9/18/2018 186834 12/20/2018 190586 12/26/2018 190622

12/20/2018 190586 12/26/2018 190622 12/18/2019 204953 12/18/2019 204953
12/18/2019 204953 12/18/2019 204953 6/16/2020 211709 12/18/2020 220268

12/18/2020 220268 6/16/2020 211709 3/17/2021 223522 6/17/2021 227873

3/17/2021 223522 12/18/2020 220268 6/17/2021 227873 9/27/2021 232859

6/17/2021 227873 3/17/2021 223522 9/27/2021 232859

9/27/2021 232859 6/17/2021 227873
9/27/2021 232859

Sample Date Result [μg/L]
1/26/2017 165127
9/29/2017 174005
1/25/2018 178106
9/18/2018 186834

12/26/2018 190622
12/18/2019 204953
12/18/2020 220268

GZ-PM-4UGZ-PM-3LGZ-PM-1U GZ-PM-1L GZ-PM-2U GZ-PM-2L GZ-PM-3U

GZ-PM-8U GZ-PM-8L

GZ-PM-9L

GZ-PM-4L GZ-PM-5U GZ-PM-5L GZ-PM-6U GZ-PM-7U
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TABLE 5A

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02
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GZ-1/R GZ-2 GZ-3 GZ-4 GZ-5U GZ-5L GZ-6 GZ-7U GZ-7L GZ-8U GZ-8L GZ-9U GZ-9L GZ-9D GZ-10U GZ-10L GZ-11U
Parameter: pH (Standard Units)

7/22/15 - - - - - - - - - 7.2 7.0 7.9 6.2 - 6.8 7.1
9/15/15 - - - - - - - - - - - - 6.4 - 7.1 -

11/10/15 - - 6.4 - - - - - - - - - 6.3 - 7.0 -
12/9/15 - 6.3 6.7 - - - - - - - - - 6.2 - 7.0 -
1/6/16 - 6.9 6.3 - - - - - - - - - 6.4 - 7.0 -

2/11/16 - 6.8 6.5 - - - - - - - - - - - - -
2/19/16 - - - - - - - - - - - - - 7.5 - - -
3/8/16 - 6.8 6.6 - - - - - - - - - 6.8 7.7 - 7.2 -

4/11/16 - 6.5 6.3 - - - - - - 7.4 7.5 6.8 6.8 6.9 7.5 6.7 7.6
5/12/16 - 6.6 7.5 - - - 6.5 - - - - - 6.8 - - 6.9 -

6/23/2016 - 6.5 6.6 - - - - - - - - - 6.5 7.4 - 7.3 -
7/19/2016 - IR IR - - - - - - - - - 6.7 6.9 - 6.9 -
8/5/2016 - dry dry dry dry 6.7 dry dry IR - - - - - - - -

8/18/2016 - dry dry - dry 6.5 dry dry 6.2 - - - 6.4 6.8 - 6.7 -
9/15/2016 - IR dry dry dry 6.7 dry - - - - - 6.7 7.8 - 7.2 -
9/19/2016 - - - - - - - - - - - - - - - - -
10/4/2016 - - - - - - - - - - - - - - - - -

10/28/2016 dry dry dry dry dry IR dry dry IR - - dry 7.4 7.6 - dry -
11/29/2016 - - - - - - - - - - - - - - - - -
12/2/2016 - - - - - - - - - - - - - - - - -

12/28/2016 - 6.9 6.6 dry dry 6.3 dry dry 5.2 dry IR 8.2 6.9 7.1 - 7.4 -
1/10/2017 - - - - - - - - - - - - - - - - -
1/11/2017 - - - - - - - - - - - - - - - - -
1/12/2017 - - - - - - - - - - - - - - - - -
1/13/2017 - - - - - - - - - - - - - - - - -
1/16/2017 - - - - - - - - - - - - - - - - -
1/17/2017 - - - - - - - - - - - - - - - - -
1/23/2017 - 6.3 6.6 dry IR 6.4 6.5 dry 5.1 - - - 6.6 6.8 - 6.8 -
1/25/2017 - - - - - - - - - - - - - - - - -
2/21/2017 - - - - - - - - - - - - - - - - -
2/23/2017 - IR 6.5 - dry 6.5 - dry 5.1 - - - 6.7 7.2 - 6.8 -
3/24/2017 - 6.7 6.4 - 6.6 6.8 - - - - - - 6.8 7.0 - 7.0 -
4/24/2017 - - - - - - - - - - - - - -
5/17/2017 - 6.8 6.7 - - - - - - 6.5 6.9 - 6.8 -
6/19/2017 dry 6.5 6.1 dry 7.1 6.9 6.3 6.7 6.6 - dry - 6.5 6.7 dry 7.0 -
7/27/2017 dry dry dry dry - - - - - - - dry - -
8/25/2017 - dry dry dry dry 5.8 dry dry 6.0 - - - 5.5 5.3 - 5.6 -
9/28/2017 dry dry dry dry dry 6.6 dry dry 6.3 6.7 - - 5.1 5.4 dry - -

12/11/2017 - dry - - - - - - - - - - 6.6 6.9 - - -
3/19/2018 - dry 6.5 - 6.8 6.7 6.6 7.0 6.8 7.1 dry - 7.2 7.1 - 7.5 7.5
6/19/2018 - 7.0 - - - - - - - - - - 7.6 7.1 - - -
9/10/2018 dry IR dry dry dry 6.6 dry dry 6.8 8.0 dry 8.2 6.9 8.1 IR - dry

12/14/2018 - 5.9 - - - - - - - - - - 6.9 7.7 - - -
3/18/2019 - IR 5.9 - 7.0 6.8 6.8 - 6.6 7.6 dry - 7.0 7.1 - 6.8 7.5
4/26/2019 - - - - - - - - - - - - - - - - -
6/21/2019 - 5.7 - - - - - - - - - - 6.4 6.5
9/12/2019 dry IR dry dry dry 6.3 dry dry 5.9 7.2 dry 7.5 6.1 6.7 dry IR dry

12/13/2019 - 7.1 - - - - - - - - - - 8.0 8.9 - - -
3/11/2020 - 6.2 6.1 - 6.6 6.6 6.4 6.6 6.5 7.3 7.3 - 7.0 7.3 - 6.8 7.6
6/10/2020 - IR - - - - - - - - - - 6.5 7.1 - - -
9/14/2020 dry dry dry dry dry 7.8 dry dry 6.7 IR IR dry IR 6.8 dry dry dry

12/14/2020 - 6.9 - - - - - - - - - - IR 8.6 - - -
3/15/2021 - IR dry - dry 6.9 6.3 IR 5.9 7.7 7.8 - 7.0 7.3 - 7.9 7.7
6/15/2021 - IR - - - - - - - - - - 7.0 7.0 - - -
9/21/2021 dry IR dry dry dry 6.5 6.2 dry 6.7 7.8 dry 7.4 7.2 6.8 dry 7.3 7.6

12/15/2021 - 6.5 - - - - - - - - - - 7.5 7.3 - - -

Not enough water to field screen

Well not 

installed at 

time of 

sampling 

rounds

Notes:
1. "-" indicates no data available in respective sampling round.
2. "dry" indicates no water was in the well.
3. "IR" Indicates insufficient recharge, recharge rate was insufficient to provide sample volume needed for field screening.
4. "Frozen" Indicates the well was frozen and no measurements or samples could be taken.
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TABLE 5A

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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7/22/15
9/15/15

11/10/15
12/9/15
1/6/16

2/11/16
2/19/16
3/8/16

4/11/16
5/12/16

6/23/2016
7/19/2016
8/5/2016

8/18/2016
9/15/2016
9/19/2016
10/4/2016

10/28/2016
11/29/2016
12/2/2016

12/28/2016
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/16/2017
1/17/2017
1/23/2017
1/25/2017
2/21/2017
2/23/2017
3/24/2017
4/24/2017
5/17/2017
6/19/2017
7/27/2017
8/25/2017
9/28/2017

12/11/2017
3/19/2018
6/19/2018
9/10/2018

12/14/2018
3/18/2019
4/26/2019
6/21/2019
9/12/2019

12/13/2019
3/11/2020
6/10/2020
9/14/2020

12/14/2020
3/15/2021
6/15/2021
9/21/2021

12/15/2021

GZ-11L GZ-12L GZ-13L GZ-14U GZ-14L GZ-15L GZ-17L GZ-18U GZ-18L GZ-19U GZ-19L GZ-20U GZ-20L GZ-21L GZ-22U GZ-23U GZ-24U GZ-24L GZ-24D GZ-25U
Parameter: pH (Standard Units)

8.0
-
-
-
-

- 6.8 6.8 6.6 6.7 - -
- - - - - - 7.4
- 6.5 7.0 6.6 6.5 - 7.6

7.5 6.2 6.2 6.4 6.5 - 7.3
- - - 6.6 6.8 - 7.2
- - - dry 6.2 - 6.9 6.7 6.4 6.3 6.5 dry 6.4 - IR dry - - - -
- - - dry dry - 7.3 dry 6.3 dry 6.2 dry 6.2 - dry dry - - - -
- dry dry dry dry - - dry IR dry dry dry 6.4 - dry dry - - - -
- dry dry dry dry - 7.0 dry dry dry dry dry 6.5 - dry dry - - - -
- dry dry dry dry - 6.9 dry dry dry IR dry 6.3 - IR dry - - - -
- - - - - - - - - - - - - - - - - - - 8.1
- - - - - - - - - - - - - - - - - - - -
- dry dry dry dry - 7.7 dry dry dry IR dry 6.2 - IR dry dry 7.8 7.6 -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- dry 6.6 6.2 6.2 - 7.7 dry 6.6 dry 6.4 dry 6.3 - dry 6.9 - - - -
- - - - - - - - - - - - - - dry dry - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - 7.8 - 6.8 - dry - dry - - - dry 8.7 - - -
- - - dry 7.3 - 7.0 - - - - dry 5.8 - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - 7.6 - - - - - - - - - - - - - -
- - - - - 7.6 7.5 - - - - - - - - - Frozen - Frozen -
- - - dry 6.4 - 7.3 - - - - 6.6 6.5 - - - - - 7.3 -
- - - - - - - - - - - - - - - - - - -
- - - - 6.6 - 7.1 - - dry - - - - - - - - - -
- dry - dry 6.3 - 6.8 dry 6.5 dry 6.2 dry - - - - - - 7.0 -
- dry - dry dry - dry dry dry dry - dry - - - -
- dry dry - - - 6.6 dry dry dry dry dry 8.1 - - dry - - 6.6 -

6.4 dry dry dry dry 5.4 7.4 dry dry dry dry dry - - dry dry 8.0 7.3 7.5 8.0
- - - dry dry - - - - - - - - - - - - 8.0 Frozen -

7.5 - - dry 6.7 7.6 7.5 dry 6.6 dry dry dry 7.8 - - dry 8.5 8.3 8.5 8.7
- - - dry dry - - - - - - - - - - - - 9.9 9.5 -
- dry dry dry dry 8.0 7.7 dry dry dry dry dry 6.0 - - dry 8.0 8.4 8.6 -
- - - dry 6.1 - - - - - - - - - - - - 9.5 Frozen -

7.5 - - dry 6.3 6.5 7.6 dry 6.1 dry dry 6.8 6.0 - - dry 8.1 8.0 8.2 8.2
- - - - - - - - - - - - - - - - - - - -

dry 5.6 - - - - - - - - - - - - 8.2 8.2 -
7.8 dry dry dry dry 6.9 6.9 dry dry dry dry dry 6.0 - - dry 7.7 8.0 8.2 8.4

- - - dry 11.5 - - - - - - - - - - - - 7.9 Frozen -
8.1 - - 6.2 5.8 7.7 7.2 6.5 6.2 6.0 6.2 7.0 6.2 - 6.5 6.9 7.5 8.2 8.4 Frozen

- - - dry dry - - - - - - - - - - - - 7.9 8.2 -
7.2 dry dry dry dry 6.8 6.8 dry dry dry dry dry dry - dry dry dry 7.4 7.5 6.9

- - - dry IR - - - - - - - - - - - - 7.6 Frozen -
8.1 - - dry dry 7.7 7.4 IR IR dry dry dry 6.7 - 6.8 dry 7.5 8.3 8.7 8.9

- - - dry dry - - - - - - - - - - - - 8.0 8.2 -
7.8 dry IR dry dry 7.1 7.2 dry 6.1 dry dry dry 6.1 - 6.2 dry 8.1 8.3 8.2 8.8

- - - dry 6.4 - - - - - - - - - - - - 8.3 8.3 -

Well not installed at time of sampling rounds
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FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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7/22/15
9/15/15

11/10/15
12/9/15
1/6/16

2/11/16
2/19/16
3/8/16

4/11/16
5/12/16

6/23/2016
7/19/2016
8/5/2016

8/18/2016
9/15/2016
9/19/2016
10/4/2016

10/28/2016
11/29/2016
12/2/2016

12/28/2016
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/16/2017
1/17/2017
1/23/2017
1/25/2017
2/21/2017
2/23/2017
3/24/2017
4/24/2017
5/17/2017
6/19/2017
7/27/2017
8/25/2017
9/28/2017

12/11/2017
3/19/2018
6/19/2018
9/10/2018

12/14/2018
3/18/2019
4/26/2019
6/21/2019
9/12/2019

12/13/2019
3/11/2020
6/10/2020
9/14/2020

12/14/2020
3/15/2021
6/15/2021
9/21/2021

12/15/2021

GZ-25L GZ-25D GZ-26U GZ-26L GZ-27U GZ-27L GZ-27D GZ-28U GZ-28L GZ-28D GZ-29L GZ-30U GZ-30L GZ-31L GZ-32U GZ-32L GZ-32D GZ-33U GZ-33L GZ-34U
Parameter: pH (Standard Units)

- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -

8.1 8.1 - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - 7.3 - - - - IR -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - 9.1 IR IR - - - - - - -
- - - - - 7.9 8.3 - - - - - - - - 8.0 8.3 - - Frozen
- - - - - - - - - - - 7.4 7.9 - - - - - - -
- - - - - - - - - - - - - - - - - - - 8.5
- - - - - - - - - - - - - - - - - - - -
- - - - - - - 8.5 8.5 8.2 - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - 7.6 7.0 7.4 - - - - - - -
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - 8.3 - - - IR
- - - - - - - - - - - - - - - - - - - 7.9
- - - - - - - - - - - - - - - - - - - -
- - 7.7 - - - - - - - - - - - - - - - - 8.1
- - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - -

8.2 7.7 - - - - - - - - - - - - 9.8 7.7 8.8 - - -
7.9 7.7 7.3 - 7.5 7.4 8.0 8.6 8.4 8.2 6.3 6.1 6.1 5.3 10.1 8.6 8.0 7.8 7.8 8.8

- - - - 8.2 7.9 7.6 - Frozen 7.0 - - - - - - - - - 8.4
8.7 7.8 8.4 - 8.4 8.3 8.3 8.3 8.4 8.4 7.7 7.6 7.3 7.6 Frozen 8.4 Frozen 8.5 7.9 8.1

- - - - 9.1 8.5 8.7 - 8.1 8.3 - - - - 8.5 8.5 8.1 - - 8.4
- - - - - - - 7.8 8.1 7.3 - 7.4 9.9 9.7 8.0 9.2 8.2 6.8 6.8 7.2
- - - - 8.0 8.1 8.2 - 8.5 8.4 - - - - Frozen 7.5 7.2 - - 8.3

Frozen 8.0 Frozen - 7.9 7.8 8.0 8.2 8.2 8.1 8.8 7.5 7.3 6.5 Frozen - 8.1 8.1 8.1 8.1
- - - - - - - - - - - - - - - - - - - -
- - - - 8.0 7.9 8.2 - 8.0 8.3 - - - - 8.2 8.1 8.0 - - 9.0

8.3 7.6 7.2 - 8.0 7.7 8.1 8.0 7.8 8.2 8.0 6.8 7.5 6.5 8.2 8.1 7.8 8.0 8.2 7.8
- - - - 8.2 8.0 8.2 - Frozen Frozen - - - - Frozen 8.1 8.1 - - Frozen

Frozen 8.0 Frozen - - 8.0 8.8 8.5 Frozen Frozen 8.3 7.3 7.7 6.7 Frozen 8.3 7.8 8.3 8.3 8.1
- - - - Packer 7.8 8.2 - 8.4 8.3 - - - - 8.3 8.3 8.9 - - 8.3

6.9 7.9 7.8 - 7.6 7.2 8.0 7.7 6.8 7.9 7.7 6.8 7.2 6.9 7.0 7.0 7.1 7.0 6.9 6.9
- - - - 8.2 8.4 Frozen - Frozen 8.6 - - - - Frozen 8.8 7.9 - - 7.8

8.7 7.9 7.8 - 8.6 Frozen 8.6 8.6 8.7 8.7 8.8 7.4 7.7 6.7 8.8 8.2 8.6 8.4 8.2 8.1
- - - - 7.8 7.8 8.2 - 8.4 8.4 - - - - 8.3 8.0 7.8 - - 7.8

8.4 7.9 7.9 - 8.1 7.8 8.4 8.2 8.3 8.4 8.6 6.9 7.6 6.5 8.4 8.0 8.0 8.1 8.3 8.1
- - - - 9.2 8.5 8.9 - 8.5 8.4 - - - - 7.2 7.0 8.0 - - 8.2

Well not installed at time of sampling round
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TABLE 5A

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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7/22/15
9/15/15

11/10/15
12/9/15
1/6/16

2/11/16
2/19/16
3/8/16

4/11/16
5/12/16

6/23/2016
7/19/2016
8/5/2016

8/18/2016
9/15/2016
9/19/2016
10/4/2016

10/28/2016
11/29/2016
12/2/2016

12/28/2016
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/16/2017
1/17/2017
1/23/2017
1/25/2017
2/21/2017
2/23/2017
3/24/2017
4/24/2017
5/17/2017
6/19/2017
7/27/2017
8/25/2017
9/28/2017

12/11/2017
3/19/2018
6/19/2018
9/10/2018

12/14/2018
3/18/2019
4/26/2019
6/21/2019
9/12/2019

12/13/2019
3/11/2020
6/10/2020
9/14/2020

12/14/2020
3/15/2021
6/15/2021
9/21/2021

12/15/2021

GZ-34L GZ-34D GZ-35U GZ-35L GZ-35D GZ-36U GZ-37U GZ-37L GZ-37D GZ-38U GZ-39U GZ-39L GZ-39D GZ-40U GZ-40L GZ-40M
Parameter: pH (Standard Units)

- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - 7.9 8.2 10.7 - IR
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -

7.8 - - - - - - - - - - - - -
- - - - - - - - - - - - - -

8.1 7.7 - - - - - - - - - - - -
- - - - - - 8.2 8.2 Frozen - - - - -
- - - - - 8.7 8.4 - 8.8 - - - - -
- - IR - - - - - - 8.3 IR IR - -
- - 8.4 8.4 8.4 - - - - 8.3 8.0 8.4 - 8.2
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -

7.7 7.3 Frozen Frozen - 8.0 - - 8.0 - - - - -
- - - - - - - - 7.7 - - - - Frozen
- - - - - - - - - - - - -
- - - - - - - - 7.4 - - - - 7.4
- - - - - - 7.8 7.2 7.6 - - - 7.9 8.2
- - - - - - - - - - - - - -

7.4 - 7.7 7.4 7.3 - - - 8.3 - - - - 8.0
7.7 8.9 8.0 8.1 7.3 7.8 8.2 7.8 7.9 7.2 7.0 8.2 6.4 7.7

Frozen Frozen Frozen 8.0 Frozen - - - 7.7 7.9
8.3 8.1 8.0 8.0 7.9 8.4 8.2 8.2 8.4 7.7 8.3 8.3 8.1 8.5
8.5 8.4 8.3 8.4 8.1 8.4 8.2 8.6 8.7 - - - 8.3 8.7
8.0 7.9 8.1 8.0 8.3 7.8 7.6 7.7 7.4 - - - - 8.9
8.1 Frozen 7.7 - 7.6 Frozen 8.3 8.2 8.6 - - - 7.8 7.9
8.3 Frozen 8.1 8.1 8.1 Frozen 8.1 8.1 8.3 7.8 7.2 - 7.9 8.0

- - - - - - - - - - - - - - 7.8 7.9
7.7 8.1 8.1 8.1 7.7 9.2 8.0 7.9 8.3 - - - 7.7 6.8 - -
7.6 7.8 8.2 8.1 7.8 8.1 8.0 8.0 8.3 7.7 6.3 7.5 7.7 8.1 - -
8.1 Frozen 7.9 Frozen 8 Frozen 8.1 Frozen Frozen - - - Frozen 8.6 - -
7.8 8.0 6.2 7.9 Frozen 8.0 8.0 8.2 8.6 8.0 6.7 Frozen Frozen 8.6 - -
9.6 8.6 8.4 8.3 8.7 8.5 8.2 8.2 8.5 - - 8.1 8.1 7.9 - -
7.0 7.1 7.0 7.0 6.9 7.0 7.7 7.9 6.9 7.8 6.8 6.9 6.8 7.0 - -
8.4 7.9 7.8 Frozen Frozen 7.9 9.1 9.3 9.6 - - - 8.9 8.3 - -
8.1 8.2 8.2 Frozen 8.1 8.6 8.6 8.5 8.9 8.3 6.5 8.3 8.2 8.6 - -
7.0 7.8 8.3 8.3 7.9 8.0 8.5 8.4 8.6 - - - 8.0 8.2 - -
8.0 8.0 8.2 8.3 7.8 8.3 8.2 8.2 8.4 7.9 6.7 8.1 8.0 8.3 - -
8.1 8.2 8.1 Frozen 8.0 8.3 8.4 8.4 8.6 - - - 8.1 8.6 - -

Well not installed at time of sampling round
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TABLE 5A

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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7/22/15
9/15/15

11/10/15
12/9/15
1/6/16

2/11/16
2/19/16
3/8/16

4/11/16
5/12/16

6/23/2016
7/19/2016
8/5/2016

8/18/2016
9/15/2016
9/19/2016
10/4/2016

10/28/2016
11/29/2016
12/2/2016

12/28/2016
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/16/2017
1/17/2017
1/23/2017
1/25/2017
2/21/2017
2/23/2017
3/24/2017
4/24/2017
5/17/2017
6/19/2017
7/27/2017
8/25/2017
9/28/2017

12/11/2017
3/19/2018
6/19/2018
9/10/2018

12/14/2018
3/18/2019
4/26/2019
6/21/2019
9/12/2019

12/13/2019
3/11/2020
6/10/2020
9/14/2020

12/14/2020
3/15/2021
6/15/2021
9/21/2021

12/15/2021

GZ-40D GZ-41U GZ-42U GZ-42L GZ-43U GZ-44 GZ-45 GZ-46 GZ-47 GZ-48 GZ-49 GZ-50 GZ-51 GZ-52

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

8.0 8.3 - -
- - - -
- - - -
- - - 7.2

7.1 - 8.4 7.2
- - 7.9 -
- - - -

7.0 - 7.7 -
8.0 - 8.2 -

- - - -
- - 7.8 -

6.7 7.8 7.2 dry
Frozen Frozen Frozen -

- 8.1 8.2 -
8.3 8.1 8.8 -

- - - dry
7.5 8.1 8.0 -

Frozen 7.8 7.8 -
- - - 8.1 - 7.8 8.1 8.0 7.9 7.8 7.9 7.9 8.1 8.0

6.6 7.9 8.1 - - - - - - - - - - -
6.8 8.0 8.3 - dry - - - - - - - - -

Frozen 8.5 8.2 - - - - - - - - - - -
Frozen 8.5 8.4 - - - - - - - - - - -

8.4 8.2 8.7 - - - - - - - - - - -
7.1 7.1 7.1 - dry - - - - - - - - -

Frozen 8.1 8.4 Frozen - 8.2 8.4 8.4 Frozen 9.5 9.2 8.6 8.2 9.6
7.0 8.6 8.7 - - - - - - - - - - -
6.9 8.3 8.4 - - - - - - - - - - -
7.1 8.2 8.3 - - - - - - - - - - -
7.7 9.1 8.2 - - - - - - - - - - -

Well not installed at time of sampling round

Well not installed at time of sampling round
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TABLE 5A

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02 
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7/22/15
9/15/15

11/10/15
12/9/15
1/6/16

2/11/16
2/19/16
3/8/16

4/11/16
5/12/16

6/23/2016
7/19/2016
8/5/2016

8/18/2016
9/15/2016
9/19/2016
10/4/2016

10/28/2016
11/29/2016
12/2/2016

12/28/2016
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/16/2017
1/17/2017
1/23/2017
1/25/2017
2/21/2017
2/23/2017
3/24/2017
4/24/2017
5/17/2017
6/19/2017
7/27/2017
8/25/2017
9/28/2017

12/11/2017
3/19/2018
6/19/2018
9/10/2018

12/14/2018
3/18/2019
4/26/2019
6/21/2019
9/12/2019

12/13/2019
3/11/2020
6/10/2020
9/14/2020

12/14/2020
3/15/2021
6/15/2021
9/21/2021

12/15/2021

GZ-53 GZ-54U GZ-54D GZ-55 Dug Well Stream - 1 Stream-1A Stream-2 Stream-3 Stream-4 Stream-5 Stream-6 Stream-7 Stream-8 Stream-10 Stream-11
Parameter: pH (Standard Units)

- 7.3 - - - - - - - -
- - - - - - - - - -
- 7.6 - - - - - - - -
- 7.7 - 7.7 7.9 - - - - - - -

6.7 7.1 - 8.1 8.1 - - - - - - -

- - - - - - - - - - - -
- - - - - - - - - - - -

7.0 8.3 - 8.2 8.5 - - - - - - -
7.2 7.3 - - - - - - - - - -
7.2 7.3 - 8.0 7.9 - - - - - - -
7.5 8.0 - - - - - - - - - -
6.9 7.0 - 8.1 8.1 - - - - - - -
dry - - - - - - - - - -
6.7 - dry 7.7 7.8 - - - - - -
7.3 dry - - 7.6 - - - - - -

- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - - 7.4 -
- - - - - - - - - - - -
- - - - - - - - - - - -

7.1 7.7 - 8.3 8.2 8.1 8.5 8.4 8.3 - - 7.6
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -

6.7 7.1 - 7.6 7.3 7.6 7.7 7.4 7.6 - - 7.4
- - - - - - - - - - - -
- - - - - - - - - - - -

6.8 6.8 - 7.6 7.6 7.6 7.6 7.6 - - - 8.0
6.9 7.5 - 7.5 7.6 7.8 7.8 7.8 - - - 7.9

- - - - - - - - - - - -
7.8 7.7 - 8.1 8.0 8.2 8.2 - - - - -
8.7 8.3 - 8.2 8.0 7.8 7.9 8.0 - - - 8.4

- - - - - - - - - - - -
- 5.8 - 7.5 7.8 7.5 7.2 7.3 - - - 7.0
- 5.8 - 7.1 7.2 7.2 7.2 6.9 - - - 7.5
- 8.2 - 7.9 7.4 7.3 8.2 8.0 - - - -
- 7.5 - 8.4 8.1 8.3 8.6 8.2 - - - 7.5
- 8.5 - 7.7 8.0 8.4 8.2 8.4 - - - -
- 7.2 - 7.8 7.9 8.0 7.9 7.9 - - - 7.0
- 8.6 - 8.2 8.4 8.9 8.2 7.7 - - - -
- 7.2 - 8.1 8.2 8.0 8.7 8.2 - - - 6.6
- - - - - - - - - - - -

- - - - - 7.6 - 7.7 7.8 7.8 7.4 7.3 - - - -
- - - - - 7.7 - 8.1 7.7 8.0 7.5 7.4 - - - 7.4
- - - - - 8.1 - 8.2 8.6 8.3 8.6 8.3 - - - -
- - - - 8.2 - 8.7 8.4 7.9 7.9 7.8 - - - 7.4
- - - - - 7.7 - 7.9 7.6 7.6 7.6 7.6 - - - -
- - - - - dry - dry 7.0 7.0 dry 7.2 - - - dry

9.3 Frozen 8.7 Frozen - dry - 8.4 8.2 7.7 9.0 8.3 - - - -
- - - - - 8.0 - 7.8 7.7 7.4 8.0 7.5 - - - 7.8
- - - - - 7.8 - 7.8 7.6 8.1 8.0 7.7 - - - -
- - - - - - - 8.2 7.8 8.2 7.9 7.6 - - - 7.7
- - - - - 7.3 - 8.8 7.3 8.4 8.8 8.6 - - - -

Location not included in 

network at time of round

Well not installed at time of sampling round
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TABLE 5B

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02
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Date GZ-1/R GZ-2 GZ-3 GZ-4 GZ-5U GZ-5L GZ-6 GZ-7U GZ-7L GZ-8U GZ-8L GZ-9U GZ-9L GZ-9D GZ-10U GZ-10L GZ-11U
Parameter: Specific Conductivity (µS/cm)

7/22/15 - - - - - - - - - 115 117 401 291 - 170 166
9/15/15 - - - - - - - - - - - - 212 - 177 -

11/10/15 - - 133 - - - - - - - - - 249 - 152 -
12/9/15 - 376 136 - - - - - - - - - 240 - 155 -
1/6/16 - 293 130 - - - - - - - - - 231 - 147 -

2/11/16 - 323 130 - - - - - - - - - - - - -
2/19/16 - - - - - - - - - - - - - 259 - - -
3/8/16 - 347 134 - - - - - - - - - 273 165 - 148 -

4/11/16 - 243 127 - - - - - - 120 106 231 191 127 125 127 174
5/12/16 - 219 125 - - - 137 - - - - - 283 - - 124 -
6/23/16 - 282 139 - - - - - - - - - 283 166 - 126 -
7/19/16 - - - - - - - - - - - - 266 189 - 131 -
8/5/16 - dry dry dry dry 100 dry dry IR - - - - - - - -

8/18/16 - dry dry - dry 99 dry dry 481 - - - 275 202 - 149 -
9/15/16 - IR dry dry dry 110 dry - - - - - 254 211 - 146 -
9/19/16 - - - - - - - - - - - - - - - - -
10/4/16 - - - - - - - - - - - - - - - - -

10/28/2016 dry dry dry dry dry IR dry dry IR - - dry 268 241 - dry -
11/29/2016 - - - - - - - - - - - - - - - - -
12/2/2016 - - - - - - - - - - - - - - - - -

12/28/2016 - 281 148 dry dry 110 dry dry 1397 dry IR 328 274 222 - 198 -
1/10/2017 - - - - - - - - - - - - - - - - -
1/11/2017 - - - - - - - - - - - - - - - - -
1/12/2017 - - - - - - - - - - - - - - - - -
1/13/2017 - - - - - - - - - - - - - - - - -
1/16/2017 - - - - - - - - - - - - - - - - -
1/17/2017 - - - - - - - - - - - - - - - - -
1/23/2017 - 243 153 dry IR 107 535 dry 1043 - - - 255 216 - 171 -
1/25/2017 - - - - - - - - - - - - - - - - -
2/21/2017 - - - - - - - - - - - - - - - - -
2/23/2017 - IR 172 - dry 111 - dry 1143 - - - 328 227 - 136 -
3/24/2017 - 252 190 - 149 112 - - - - - - 226 181 - 142 -
4/24/2017 - - - - - - -
5/17/2017 - 141 33 - - - - - - 234 209 - 141 -
6/19/2017 dry 296 183 dry 131 104 163 143 96 - dry - 204 201 dry 164 -
7/27/2017 dry dry dry dry - - - - - dry - -
8/25/2017 - dry dry dry dry 105 dry dry 430 - - - 199 219 - 146 -
9/28/2017 dry dry dry dry dry 126 dry dry 398 126 - - 214 218 dry - -

12/11/2017 - dry - - - - - - - - - - 252 171 - - -
3/19/2018 - dry 237 - 128 121 198 109 108 131 dry - 235 221 - 162 127
6/19/2018 - 355 - - - - - - - - - - 225 203 - - -
9/10/2018 dry IR dry dry dry 99 dry dry 323 116 dry 224 264 228 IR - dry

12/14/2018 - 300 - - - - - - - - - - 236 198 - - -
3/18/2019 - IR 238 - 98 94 181 dry 99 108 dry - 200 189 - 133 103
4/26/2019 - - - - - - - - - - - - - - - - -
6/21/2019 - 321 - - - - - - - - - - 206 164 - - -
9/12/2019 dry IR dry dry dry 97 dry dy 309 108 dry 169 242 190 dry IR dry

12/13/2019 - 298 - - - - - - - - - - 246 184 - - -
3/11/2020 - 237 178 - 97 91 154 88 89 89 93 - 198 167 - 119 112
6/10/2020 - IR - - - - - - - - - - 247 179 - - -
9/14/2020 dry dry dry dry dry 102 dry dry 239 IR IR dry IR 212 dry dry dry

12/14/2020 - 229 - - - - - - - - - - IR 181 - - -
3/15/2021 - IR dry - dry 110 154 IR 495 120 92 - 314 185 - 118 104
6/15/2021 - IR - - - - - - - - - - 250 185 - - -
9/21/2021 dry IR dry dry dry 118 176 dry 322 163 dry 192 254 219 dry 168 172

12/15/2021 - 239 - - - - - - - - - - 272 206 - - -

Not enough water to sample

Well not 

installed at 

time of 

sampling 

rounds

Notes:
1. "-" indicates no data available in respective sampling round.
2. "dry" indicates no water was in the well.
3. "IR" Indicates insufficient recharge, recharge rate was insufficient to provide sample volume needed for field screening.
4. "Frozen" Indicates the well was frozen and no measurements or samples could be taken.
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TABLE 5B

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 2 of 6

Date

7/22/15
9/15/15

11/10/15
12/9/15
1/6/16

2/11/16
2/19/16
3/8/16

4/11/16
5/12/16
6/23/16
7/19/16
8/5/16

8/18/16
9/15/16
9/19/16
10/4/16

10/28/2016
11/29/2016
12/2/2016

12/28/2016
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/16/2017
1/17/2017
1/23/2017
1/25/2017
2/21/2017
2/23/2017
3/24/2017
4/24/2017
5/17/2017
6/19/2017
7/27/2017
8/25/2017
9/28/2017

12/11/2017
3/19/2018
6/19/2018
9/10/2018

12/14/2018
3/18/2019
4/26/2019
6/21/2019
9/12/2019

12/13/2019
3/11/2020
6/10/2020
9/14/2020

12/14/2020
3/15/2021
6/15/2021
9/21/2021

12/15/2021

GZ-11L GZ-12L GZ-13L GZ-14U GZ-14L GZ-15L GZ-17L GZ-18U GZ-18L GZ-19U GZ-19L GZ-20U GZ-20L GZ-21L GZ-22U GZ-23U GZ-24U GZ-24L GZ-24D GZ-25U GZ-25L
Parameter: Specific Conductivity (µS/cm)

236
-
-
-
-
- 153 123 472 123 - -
- - - - - - 140
- 140 128 510 139 - 140

178 138 120 484 146 - 130
- - - 422 125 - 131
- - - - 166 - 124 414 143 213 145 - 141 - - - - - - - -
- - - - - - 127 - 155 - 161 - 154 - - - - - - - -
- dry dry dry dry - - dry IR dry dry dry 165 - dry dry - - - - -
- dry dry dry dry - 119 dry dry dry dry dry 183 - dry dry - - - - -
- dry dry dry dry - 126 dry dry dry Insuff. Recovery dry 163 - IR dry - - - - -
- - - - - - - - - - - - - - - - - - - 540 256
- - - - - - - - - - - - - - - - - - - - -
- dry dry dry dry - 136 dry dry dry Insuff. Recovery dry 202 - IR dry dry 270 191 - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- dry 173 225 256 - 131 dry 190 dry 209 dry 176 - dry 403 - - - - -
- - - - - - - - - - - - - - dry dry - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - 140 - 900 - dry - dry - - - dry 120 - - - -
- - - dry 235 - 134 - - - - dry 171 - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - 171 - - - - - - - - - - - - - - -
- - - - - 171 134 - - - - - - - - - Frozen - Frozen - -
- - - dry 179 - 134 - - - - 351 144 - - - - - 194 - -
- - - - - - - - - - - - - - - - -
- - - - 185 - 136 - - dry - - - - - - - - - - -
- dry - dry 289 - 133 dry 140 dry 257 dry - - - - - - 178 - -
- dry - dry dry - dry dry dry dry - dry - - - -
- dry dry - - - 133 dry dry dry dry dry 160 - - dry - - 176 - 184

238 dry dry dry dry 149 133 dry dry dry dry dry - - dry dry 256 248 193 324 182
- - - dry dry - - - - - - - - - - - - 242 Frozen - -

209 - - dry 213 190 147 dry 175 dry dry dry 170 - - dry 60 284 202 345 204
- - - dry dry - - - - - - - - - - - - 206 182 - -
- dry dry dry dry 139 132 dry dry dry dry dry 172 - - - 228 234 172 - -
- - - dry 220 - - - - - - - - - - - - 216 Frozen - -

176 - - dry 309 136 119 dry 151 dry dry 125 121 - - dry 49 239 169 252 Frozen
- - - - - - - - - - - - - - - - - - - - -
- - - dry 164 - - - - - - - - - - - - 199 155 - -

191 dry dry dry dry 116 117 dry dry dry dry dry 199 - - dry 228 225 163 237 170
- - - dry 211 - - - - - - - - - - - - 228 Frozen - -

152 - - 176 198 126 108 202 131 185 139 102 117 - 412 104 50 223 154 Frozen Frozen
- - - dry dry - - - - - - - - - - - - 226 149 - -

184 dry dry dry dry 136 119 dry dry dry dry dry dry - dry dry dry 194 141 204 154
- - - dry IR - - - - - - - - - - - 134 113 Frozen - -

187 - - dry dry 140 144 IR IR dry dry dry 143 - 111 dry 94 223 175 218 166
- - - dry dry - - - - - - - - - - - - 260 198 - -

212 dry IR dry dry 142 135 dry 192 dry dry dry 168 - 290 dry 258 244 206 237 172
- - - dry 177 - - - - - - - - - - - - 244 205 - -

Well not installed at time of sampling rounds
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TABLE 5B

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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Date

7/22/15
9/15/15

11/10/15
12/9/15
1/6/16

2/11/16
2/19/16
3/8/16

4/11/16
5/12/16
6/23/16
7/19/16
8/5/16

8/18/16
9/15/16
9/19/16
10/4/16

10/28/2016
11/29/2016
12/2/2016

12/28/2016
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/16/2017
1/17/2017
1/23/2017
1/25/2017
2/21/2017
2/23/2017
3/24/2017
4/24/2017
5/17/2017
6/19/2017
7/27/2017
8/25/2017
9/28/2017

12/11/2017
3/19/2018
6/19/2018
9/10/2018

12/14/2018
3/18/2019
4/26/2019
6/21/2019
9/12/2019

12/13/2019
3/11/2020
6/10/2020
9/14/2020

12/14/2020
3/15/2021
6/15/2021
9/21/2021

12/15/2021

GZ-25D GZ-26U GZ-26L GZ-27U GZ-27L GZ-27D GZ-28U GZ-28L GZ-28D GZ-29L GZ-30U GZ-30L GZ-31L GZ-32U GZ-32L GZ-32D GZ-33U GZ-33L GZ-34U GZ-34L GZ-34D
Parameter: Specific Conductivity (µS/cm)

- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -

164 - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - 223 - - - - IR - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - 217 -
- - - - - - - - - 250 IR IR - - - - - - - - -
- - - - 190 200 - - - - - - - - Frozen 150 - - Frozen 200 170
- - - - - - - - - - 370 490 - - - - - - - - -
- - - - - - - - - - - - - - - - - - 300 - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - 405 186 248 - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - 241 344 466 - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - 233 - - - IR 217 199
- - - - - - - - - - - - - - - - - - 240 - -
- - - - - - - - - - - - - - - - - - - - -
- 151 - - - - - - - - - - - - - - - - 238 - -
- - - - - - - - - - - - - 227 192 - - - - - -
- - - - - - - - - - - - - -

175 - - - - - - - - - - - - 352 198 183 - - - 215 -
173 156 - 215 198 218 247 198 251 241 324 1,052 65 322 194 173 256 206 233 223 308

- - - 219 199 218 - Frozen 249 - - - - - - 255 Frozen Frozen
162 247 - 224 228 239 380 214 272 265 238 772 61 Frozen 185 Frozen 274 213 255 236 225

- - - 204 202 224 - 191 251 - - - - 206 190 171 - - 272 242 194
- - - - - - 276 188 252 - 195 675 66 202 196 173 281 232 164 232 203
- - - 186 175 202 - 178 232 - - - - Frozen 176 160 - - 232 187 Frozen

164 Frozen - 188 186 202 233 179 190 226 225 441 46 Frozen - 159 252 193 222 203 Frozen
- - - - - - - - - - - - - - - - - - - - -
- - - 168 165 179 - 156 216 - - - - 165 157 143 - - 182 174 211

156 133 - 190 180 201 216 177 233 212 207 428 52 184 175 153 210 190 206 196 202
- - - 186 186 201 - Frozen Frozen - - - - Frozen 178 159 - - Frozen 200 Frozen

143 Frozen - - 172 204 343 Frozen Frozen 205 165 432 41 Frozen 169 147 230 161 192 183 171
- - - Packer 173 185 - 173 230 - - - - 158 179 158 - - 204 202 176

144 137 - 211 184 182 212 154 222 218 156 400 66 159 155 142 188 173 195 170 166
- - - 134 113 Frozen - Frozen 120 - - - - Frozen 108 150 - - 197 183 169

187 133 - 208 Frozen 181 212 176 217 218 173 412 48 184 500 155 335 300 209 188 176
- - - 230 190 209 - 179 236 - - - - 214 180 161 - - 224 207 188

162 155 - 251 190 207 224 175 231 290 210 414 61 162 178 194 328 236 224 211 198
- - - 359 198 277 - 176 235 - - - - 187 183 172 - - 221 207 196

Well not installed at time of sampling rounds
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TABLE 5B

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 4 of 6

Date

7/22/15
9/15/15

11/10/15
12/9/15
1/6/16

2/11/16
2/19/16
3/8/16

4/11/16
5/12/16
6/23/16
7/19/16
8/5/16

8/18/16
9/15/16
9/19/16
10/4/16

10/28/2016
11/29/2016
12/2/2016

12/28/2016
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/16/2017
1/17/2017
1/23/2017
1/25/2017
2/21/2017
2/23/2017
3/24/2017
4/24/2017
5/17/2017
6/19/2017
7/27/2017
8/25/2017
9/28/2017

12/11/2017
3/19/2018
6/19/2018
9/10/2018

12/14/2018
3/18/2019
4/26/2019
6/21/2019
9/12/2019

12/13/2019
3/11/2020
6/10/2020
9/14/2020

12/14/2020
3/15/2021
6/15/2021
9/21/2021

12/15/2021

GZ-35U GZ-35L GZ-35D GZ-36U GZ-37U GZ-37L GZ-37D GZ-38U GZ-39U GZ-39L GZ-39D GZ-40U GZ-40L GZ-40M GZ-40D GZ-41U GZ-42U GZ-42L GZ-43U
Parameter: Specific Conductivity (µS/cm)

- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - 551 368 187 - IR - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - dry 260 Frozen - - - - - - - - - -
- - - 210 380 - 220 - - - - - - - - - -

IR - - - - - - 550 IR IR - - - - - - -
386 215 164 - - - - 490 410 110 - 170 160 - 180 - -

- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - 153

Frozen Frozen - 243 - - - - - - - - - 149 - 196 153
- - - - - - 240 - - - - Frozen - - - 219 -
- - - - - - - - - - - - - - - -
- - - - - - 234 - - - - 174 - 146 - 178 -
- - - - 325 268 237 - - - - 175 - - - - -
- - - - - - - - - - - - -

283 1,255 1,235 - - - 239 - - - - 167 - - - 193 -
282 197 169 197 319 264 235 548 356 160 184 156 - 145 240 178 dry

- - - - Frozen 274 Frozen - - - 184 160 - Frozen Frozen Frozen -
279 179 186 208 371 295 262 640 334 174 202 176 - Frozen 238 270 -
264 186 167 187 313 275 234 - - - 186 161 - 146 259 196 -
250 183 167 192 333 290 236 - - - - 154 - - - - dry
232 - 154 Frozen 313 260 235 - - - 170 154 - 132 222 162 -
242 193 156 Frozen 301 360 230 619 314 301 170 150 - Frozen 207 177 -

- - - - - - - - - - - - - 150.3 - - - 225 -
194 152 136 160 288 254 233 - - - 155 133 - - 120 205 150 - -
217 165 153 175 282 229 214 663 354 147 165 144 - - 126 233 169 - dry
226 Frozen 155 Frozen 286 Frozen Frozen - - - Frozen 154 - - Frozen 237 - - -
208 143 Frozen 179 273 236 207 633 257 Frozen Frozen 142 - - Frozen 217 284 - -
220 174.5 154 173 338 256 195 - - 129 166 143 - - 132 210 172 - -
188 165 134 155 312 213 268 556 329 127 151 130 - - 120.0 197 156 - -
209 Frozen Frozen 167 174 100 93 - - - 97 111 - - Frozen 148 120 Frozen -
227 Frozen 137 176 265 235 213 723 370 141 160 164 - - 120 228 161 - -
237 191 156 187 292 256 220 - - - 175 208 - - 140 258 175 - -
239 183 159 188 285 235 223 585 326 148 174 181 - - 142 250 170 - -
220 Frozen 163 187 306 303 236 - - - 181 223 - - 143 254 258 - -

Well not installed at time of sampling rounds
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TABLE 5B

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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Date

7/22/15
9/15/15

11/10/15
12/9/15
1/6/16

2/11/16
2/19/16
3/8/16

4/11/16
5/12/16
6/23/16
7/19/16
8/5/16

8/18/16
9/15/16
9/19/16
10/4/16

10/28/2016
11/29/2016
12/2/2016

12/28/2016
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/16/2017
1/17/2017
1/23/2017
1/25/2017
2/21/2017
2/23/2017
3/24/2017
4/24/2017
5/17/2017
6/19/2017
7/27/2017
8/25/2017
9/28/2017

12/11/2017
3/19/2018
6/19/2018
9/10/2018

12/14/2018
3/18/2019
4/26/2019
6/21/2019
9/12/2019

12/13/2019
3/11/2020
6/10/2020
9/14/2020

12/14/2020
3/15/2021
6/15/2021
9/21/2021

12/15/2021

GZ-44 GZ-45 GZ-46 GZ-47 GZ-48 GZ-49 GZ-50 GZ-51 GZ-52 GZ-53 GZ-54U GZ-54D GZ-55

221 89.6 259 160.9 237 175.3 513 181.9 159
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -

117 112 126 Frozen 136 110 325 115 201 114 Frozen 122 Frozen
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -

Well not installed at time of sampling rounds
Well not installed at time of sampling rounds
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TABLE 5B

FIELD SCREENING DATA - pH

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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Date

7/22/15
9/15/15

11/10/15
12/9/15
1/6/16

2/11/16
2/19/16
3/8/16

4/11/16
5/12/16
6/23/16
7/19/16
8/5/16

8/18/16
9/15/16
9/19/16
10/4/16

10/28/2016
11/29/2016
12/2/2016

12/28/2016
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/16/2017
1/17/2017
1/23/2017
1/25/2017
2/21/2017
2/23/2017
3/24/2017
4/24/2017
5/17/2017
6/19/2017
7/27/2017
8/25/2017
9/28/2017

12/11/2017
3/19/2018
6/19/2018
9/10/2018

12/14/2018
3/18/2019
4/26/2019
6/21/2019
9/12/2019

12/13/2019
3/11/2020
6/10/2020
9/14/2020

12/14/2020
3/15/2021
6/15/2021
9/21/2021

12/15/2021

Dug Well Stream - 1 Stream - 1A Stream-2 Stream-3 Stream-4 Stream-5 Stream-6 Stream-7 Stream-8 Stream-10 Stream-11
Parameter: Specific Conductivity (µS/cm)

- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - 149 107 - - - - - - -
- - - 184 182 - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -

82 87 - 133 87 - - - - - - -
76 75 - - - - - - - - - -
76 78 - 154 90 - - - - - - -
83 80 - - - - - - - - - -
85 79 - 195 131 - - - - - - -
dry - - - - - - - - - - -
86 - dry 240 140 - - - - - - -
92 dry - - 160 - - - - - - -
- - - - -
- - - - - - - - - - - -
- - - - - - - - - - 149 -
- - - - - - - - - - - -
- - - - - - - - - - - -

90 77 - 206 129 121 134 131 135 - - 97
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -

92 85 - 206 131 171 131 128 136 - - 96
- - - - - - - - - - - -
- - - - - - - - - - - -

95 99 - 191 109 117 98 99 - - - 86
102 117 - 119 120 114 122 136 - - - 118

95 - - 135 81 90 86 - - - - -
80 150 - 169 104 104 111 118 - - - 102

-
- 160 - 167 170 169 179 186 - - - 133
- 169 - 200 202 210 201 210 - - - 148
- 161 - 122 89 81 35 33 - - - -
- 176 - 185 120 119 120 133 - - - 96
- 145 - 278 136 148 140 143 - - - -
- 142 - 188 189 186 195 183 - - - 142
- 150 - 185 107 109 115 111 - - - -
- 153 - 179 134 152 142 117 - - - 72
- - - - - - - - - - - -
- 142 - 155 135 90 93 85 - - - -
- 159 - 301 173 171 174 146 - - - 125
- 161 - 129 70 85 61 80 - - - -
- 136 118 90 73 78 74 74 59
- 139 - 220 107 107 117 117 - - - -
- dry - dry 148 157 dry 180 - - - dry
- dry - 94 15 113 34 25 - - - -
- 104 - 157 174 109 98 89 - - - 52
- 150 - 223 120 130 135 138 - - - -
- - - 247 148 178 164 159 - - - 151
- 165 - 169 98 108 140 109 - - - -

Location not included in 

network at time of round
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DEPTH-TO-GROUNDWATER  AND REFERENCE POINT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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12/13/2019 3/9/2020 6/8/2020 9/14/2020 12/14/2020 3/11/2021 6/14/2021 9/21/2021 12/14/2021

Well ID

Ground 

Surface

Elevation

PVC Reference Point 

Elevation

GZ-1 1,083.6 1,086.73 11.92 11.56 dry dry dry dry dry dry 11.83
GZ-2 1,077.9 1,081.91 14.03 13.83 14.85 dry 14.35 15.06 14.8 14.94 15.85
GZ-3 1,076.8 1,079.93 13 12.03 dry dry 16.38 dry 16.58 dry 12.89
GZ-4 1,081.2 1,084.47 dry dry 15.00 dry dry 14.97 14.9 dry 14.9
GZ-5U 1,043.2 1,045.57 9.07 6.82 6.43 dry 15.1 dry 10.41 dry 10.25
GZ-5L 1,042.6 1,045.37 10.66 8.35 9.32 26.95 23 22.57 14.29 19.34 12.27
GZ-6 1,062.4 1,065.04 10.29 9 11.99 dry dry 13.32 12.01 13.7 10.6
GZ-7U 1,061.5 1,064.44 24.27 20.04 21.90 dry dry 27.4 26.43 dry 26.22
GZ-7L 1,061.8 1,064.71 24.22 19.52 21.71 33.23 34.26 32.89 29.59 33 26.11
GZ-8U 1,061.8 1,064.71 9.17 3.38 5.96 19.36 dry 12.71 6.73 8.62 6.92
GZ-8L 1,046.4 1,049.38 34.21 31.65 34.42 35.09 35.12 34.54 34.58 34.64 34.92
GZ-9U 1,009.1 1,011.31 7.32 5.45 7.51 dry 18.48 10.58 8.3 9.68 5.13
GZ-9L 1,008.1 1,010.33 25.57 23.82 25.54 42.85 43.13 39.77 34.41 36.3 34.47
GZ-9D 1,007.5 1,009.93 30.42 28.14 28.68 55.46 71.6 68.53 56.55 61.79 54.09
GZ-10U 999.6 1,002.09 8.57 8.2 dry dry 8.8 9.71 dry dry 8.72
GZ-10L 999.8 1,002.50 17.53 15.44 dry dry 25.47 25.43 26.51 25.47 25.46
GZ-11U 985.3 987.97 3.52 3.62 7.37 dry 4.52 7.24 8.34 7.95 3.72
GZ-11L 985.6 988.34 Frozen 2.65 37.05 9.81 4.4 7.06 7.72 7.27 2.81
GZ-12L 1,080.6 1,083.29 dry 16.17 dry dry dry dry dry dry dry
GZ-13L 1,080.9 1,083.52 12.53 10.92 16.38 dry - 17.17 11.14 17.13 12.79
GZ-14U 1,079.5 1,081.87 dry 9.25 dry dry dry dry dry dry dry
GZ-14L 1,079.7 1,082.06 13.21 12.01 dry dry 18.09 dry dry dry 13.20
GZ-15L 1,085.2 1,087.65 12.18 11.21 15.52 19.73 15.17 15.58 15.62 15.63 13.11
GZ-16D 1,089.5 1,090.83 24.4 23.32 27.60 34.43 26.56 26.96 27.79 25.48 25.08
GZ-17L 968.9 971.40 9.54 7.88 9.01 27.57 50.77 50.45 40.64 44.54 36.71
GZ-18U 1,077.6 1,080.06 dry 11.55 dry dry dry 12.20 dry dry 11.95
GZ-18L 1,077.7 1,080.67 12.69 12.48 dry dry 17.47 23.38 20.47 21.68 12.49
GZ-19U 1,077.3 1,080.46 dry 12.30 dry dry dry dry dry dry dry
GZ-19L 1,077.1 1,080.03 22.10 14.96 dry dry dry dry dry dry 22.16
GZ-20U 1,080.4 1,083.16 10.32 6.42 dry dry dry dry dry dry 10.40
GZ-20L 1,080.4 1,083.52 11.12 9.31 15.33 dry 15.08 16.21 16.20 16.43 11.51
GZ-22U 1,079.2 1,078.66 - 4.75 7.63 dry dry 7.61 7.58 5.75 4.69
GZ-23U 1,080.2 1,083.13 10.99 9.62 dry dry 10.43 dry dry dry 10.95
GZ-24U 983.2 984.92 7.13 5.34 12.58 dry dry 11.17 9.88 10.04 7.27
GZ-24L 982.9 984.75 14.65 14.22 15.99 24.26 22.60 15.82 15.19 15.34 13.96
GZ-24D 982.5 984.99 Frozen - 16.15 3.83 1.75 5.76 10.38 11.50 18.46
GZ-25U 859.0 861.47 7.42 3.50 - 7.31 - 6.09 7.55 4.50 -
GZ-25L 858.0 860.25 Frozen 2.29 0.56 0.00 - 0.00 0.00 1.50 3.46
GZ-25D 858.6 861.17 18.46 - 10.38 11.54 16.15 13.84 13.84 13.84 23.07
GZ-26U 881.9 884.12 Seeping Seeping Seeping 0.25 1.65 0.00 Seeping 0.16 Seeping
GZ-27U 897.0 898.83 11.92 5.33 - 9.02 7.57 7.23 7.38 7.50 6.55
GZ-27L 897.1 899.13 1.42 7.67 4.16 1.00 8.07 6.92 1.33 0.50 1.50
GZ-27D 896.4 898.23 6.92 - 5.77 5.33 frozen frozen - 3.50 3.46
GZ-28U 906.0 907.91 5.25 5.01 7.13 10.66 7.61 5.85 8.79 5.10 3.94
GZ-28L 906.0 908.15 Frozen 4.58 4.33 1.17 1.00 9.23 3.00 3.00 1.50
GZ-28D 905.9 908.24 Frozen - 11.54 1.67 2.16 15.00 3.58 3.16 4.61
GZ-29L 1,011.6 1,014.01 8.87 8.47 11.35 13.43 9.48 9.48 11.54 11.14 8.03
GZ-30U 1,081.3 1,083.65 6.79 6.03 8.58 10.82 8.61 7.79 8.80 9.08 7.43
GZ-30L 1,080.9 1,083.47 21.33 21.70 21.29 24.02 23.31 24.05 22.27 20.28 20.88
GZ-31L 1,084.1 1,086.72 21.94 19.82 25.88 33.23 25.37 24.22 26.29 26.04 22.46
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TABLE 6A

DEPTH-TO-GROUNDWATER  AND REFERENCE POINT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 2 of 9 

12/13/2019 3/9/2020 6/8/2020 9/14/2020 12/14/2020 3/11/2021 6/14/2021 9/21/2021 12/14/2021

Well ID

Ground 

Surface

Elevation

PVC Reference Point 

Elevation

GZ-32U 834.4 836.09 Frozen Frozen FA 0.00 frozen frozen FA FA 0.00
GZ-32L 834.3 836.78 Seeping - Seeping 0.76 0.00 0.00 Seeping Seeping 0.92
GZ-32D 836.3 838.03 29.99 - 25.38 19.60 27.68 26.53 27.68 - 31.14
GZ-33U 847.6 849.32 5.26 5.01 6.95 13.85 9.82 7.28 7.59 8.24 5.42
GZ-33L 848.4 850.22 6.8 6.72 6.33 11.08 7.19 2.57 8.24 8.57 10.15
GZ-34U 891.8 894.44 - - - 8.63 3.87 3.72 5.34 3.56 2.68
GZ-34L 892.2 894.46 Frozen - 4.61 3.46 12.00 13.84 27.68 15.00 16.15
GZ-34D 892.4 894.40 Frozen - 8.00 2.50 5.76 6.92 6.92 8.07 2.33
GZ-35U 868.3 870.96 4.43 4.20 6.38 10.93 5.22 6.52 6.78 6.86 4.65
GZ-35L 867.5 869.56 Frozen FA 0.66 5.03 - 7.55 FA 2.48 frozen
GZ-35D 867.8 868.75 Frozen - 13.84 6.92 16.15 16.15 16.15 - 19.61
GZ-36U 823.0 825.06 Frozen 2.90 5.06 6.59 3.92 3.43 5.05 5.20 3.60
GZ-37U 896.2 898.02 6.91 7.27 6.65 11.79 2.93 2.67 4.37 3.60 2.87
GZ-37L 896.4 898.26 Frozen - 3.50 1.70 1.75 0.08 1.66 0.66 2.16
GZ-37D 896.7 898.27 Frozen - 0.17 7.63 0.00 0.00 FA 0.29 0.00
GZ-38U 891.0 892.94 2.52 2.29 5.00 15.49 6.01 3.94 5.20 6.07 2.87
GZ-39U 888.7 890.62 5.28 5.22 7.31 11.49 5.46 6.69 7.38 6.72 5.45
GZ-39L 889.4 891.31 Frozen FA 0.92 3.33 1.22 2.45 2.74 2.76 0.00
GZ-39D 888.7 890.65 Frozen 5.00 4.17 0.50 1.08 2.75 3.83 3.50 4.00
GZ-40U 876.7 878.62 2.95 2.78 3.49 6.48 3.03 5.01 5.74 5.24 4.03
GZ-40M 876.5 878.79 1.16 FA FA 0.63 - 6.87 6.89 7.06 3.76
GZ-40L 877.3 879.63 0.03 0.40 0.51 1.14 0.93 frozen 6.03 6.50 4.94
GZ-40D 875.9 877.87 Frozen - 35.76 36.90 31.14 frozen 34.60 32.30 39.22
GZ-41U 876.8 878.82 5.52 6.70 5.92 8.00 5.41 6.01 7.00 6.20 5.96
GZ-42U 858.6 860.53 7.54 9.98 7.18 8.46 5.44 5.54 5.20 5.07 7.15
GZ-42L 859.4 861.7 Frozen 0.35 0.03 0.25 0.21 1.77 FA 0.28 frozen
GZ-43U 1,075.4 1,077.80 15.2 12.36 dry dry dry dry dry dry dry
GZ-44 852.6 854.9 3.25 5.28 2.22 2.24 4.84 4.78 5.46 2.20 5.24
GZ-45 856.5 858.8 Frozen 0.95 2.76 2.01 2.63 4.45 2.33 1.49 3.45
GZ-46 863.8 866.2 Frozen Frozen 1.47 2.12 1.55 3.50 2.24 1.59 3.37
GZ-47 871.5 873.8 FA FA FA 0.00 frozen frozen FA 3.00 3.21
GZ-48 888.0 890.3 3.02 2.63 3.45 6.40 4.30 6.07 6.21 6.19 5.22
GZ-49 902.8 905.2 3.10 3.08 3.56 4.73 3.59 4.11 4.31 3.73 3.53
GZ-50 938.7 924.9 4.41 4.58 5.68 8.63 6.11 9.51 7.15 7.72 4.70
GZ-51 938.7 941.2 Frozen 2.83 1.75 - 24.82 24.90 15.04 18.86 12.42
GZ-52 942.2 945.2 15.00 - 6.92 2.72 23.17 23.48 15.42 18.45 12.89
GZ-53 871.8 874.1 Frozen 1.23 1.85 3.11 2.92 frozen 6.32 6.28 5.71
GZ-54U 872.8 875.1 Frozen FA 0.04 0.50 0.40 frozen 3.20 2.39 2.33
GZ-54D 872.8 875.2 16.15 FA FA 10.38 11.53 9.23 9.23 9.23 13.84
GZ-55 871.9 874.2 Frozen FA FA 8.07 12.22 9.23 6.92 6.92 13.84
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TABLE 6A

DEPTH-TO-GROUNDWATER  AND REFERENCE POINT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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12/13/2019 3/9/2020 6/8/2020 9/14/2020 12/14/2020 3/11/2021 6/14/2021 9/21/2021 12/14/2021

Well ID

Ground 

Surface

Elevation

PVC Reference Point 

Elevation

Time from start

GZ-PM-1U 1,075.43 1,077.43 31.2 27.53 31.45 dry dry dry 37.43 dry 31.88
GZ-PM-1L 1,075.41 1,077.24 50.18 47.2 dry 57.04 54.4 55.05 50.95 53.43 44.84
GZ-PM-2U 1,072.14 1,073.93 38.34 30.62 34.28 43.96 38.86 38.21 43.66 43.5 32.76
GZ-PM-2L 1,072.24 1,074.05 50.8 24.82 42.03 47.42 51.51 50.61 50.76 51.48 38.06
GZ-PM-3U 1,079.66 1,081.97 12.8 10.82 dry dry dry 17.22 17.18 17.79 11.53
GZ-PM-3L 1,079.44 1,081.61 21.39 21.1 dry 48.48 22.73 21.35 20.81 22.09 17.25
GZ-PM-4U 1,077.28 1,080.28 8.04 6.62 10.65 dry dry 11.83 11.06 12.81 7.98
GZ-PM-4L 1,077.96 1,080.36 7.36 6.05 10.1 23.09 17.23 11.22 10.31 12.32 7.2
GZ-PM-5U 1,072.39 1,074.38 dry 17.38 dry dry dry dry dry dry 21.85
GZ-PM-5L 1,072.17 1,074.41 26.02 13.62 27.03 17.46 30.76 33.73 28.55 29.83 24.71
GZ-PM-6U 1,075.31 1,077.36 12.39 12.28 13.69 dry dry 13.6 13.56 14.48 12.49
GZ-PM-7U 1,077.82 1,080.18 dry dry dry dry dry 23.03 dry dry dry
GZ-PM-8U 1,079.17 1,081.29 dry dry dry dry dry dry dry dry dry
GZ-PM-8L 1,079.31 1,081.48 29.49 26.04 32.15 dry 48.38 52.39 42.15 49.22 31.7
GZ-PM-9L 1,080.24 1,082.38 25.54 17.29 25.66 33.93 25.58 28.66 26.22 25.65 25.54
GZ-OPM-6A 869.35 869.07 - - - - - - - 1.19
GZ-OPM-6B 869.36 869.02 - - - - - - - 0.99
GZ-OPM-6C 869.18 868.92 - - - - - - - 1.45
GZ-OPM-6D 869.25 869.02 - - - - - - - 0.49
GZ-OPM-11A 869.37 869.17 - - - - - - - 1.73
GZ-OPM-11B 869.31 868.97 - - - - - - - 4.3
GZ-OPM-11C 869.00 868.71 - - - - - - - 1.74
GZ-OPM-11D 869.05 868.77 - - - - - - - 2.71
GZ-OPM-14A 867.51 867.21 - - - - - - - 1.75
GZ-OPM-14B 867.73 867.30 - - - - - - - 2.55
GZ-OPM-14C 867.48 867.21 - - - - - - - 2.58
GZ-OPM-14D 867.40 867.15 - - - - - - - 2.27

Notes:
1. Data are in feet.
2. "-" indicates no measurement taken. 
3. "dry" indicates the well is dry, elevation shown is based on bottom of well.  
4. "NI" indicates not installed.
5. 1 psi = 2.307 ft of water
6. "Frozen" Indicates the well was frozen and no measurement could be made.
7. "FA" indicates flowing artesian condition observed, measurement could not be made due to packer or instrument malfunction.

8. Shading indicates flowing artesian condition. Measurment represents calcualted high of water column above refrence point.  
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TABLE 6B

GROUNDWATER ELEVATION AND REFERENCE POINT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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5/8/2017 5/10/2017 5/17/2017 5/30/2017 6/19/2017

Well ID Ground Surface Elevation
PVC Reference Point 

Elevation

10:00

(Pre-Startup)
11:00 11:40 13:00 15:00 9:00 14:00 8:30 12:00

GZ-1 1,083.60 1,086.73 1,077.3 1,077.2 1,077.2 1,077.1 1,076.9 1,075.7 1,075.6 1,075.1 1,074.9 - - 1,075.4 1,074.5 dry
GZ-2 1,077.90 1,081.91 1,073.5 1,073.5 1,073.5 1,073.6 1,073.5 1,073.7 1,073.7 1,073.2 1,073.1 - - 1,068.5 1,068.0 1,067.3
GZ-3 1,076.80 1,079.93 1,073.9 1,073.7 1,073.4 1,072.9 1,072.6 1,072.3 1,072.3 1,071.6 1,071.5 - - 1,067.8 1,066.3 1,064.9
GZ-4 1,081.20 1,084.47 1,075.7 1,075.6 1,075.4 1,074.5 1,073.8 1,071.9 1,071.5 1,070.7 1,069.5 - - dry dry dry
GZ-5U 1,043.20 1,045.57 1,043.6 - - - 1,043.6 1,043.7 1,043.7 1,043.5 1,043.5 - - 1,043.3 1,043.0 1,041.1
GZ-5L 1,042.60 1,045.37 1,044.8 - - - 1,044.5 1,043.9 1,043.9 1,043.3 1,043.3 - - 1,042.4 1,040.6 1,038.9
GZ-6 1,062.40 1,065.04 1,058.5 1,058.5 1,058.5 1,058.5 1,058.5 1,058.5 1,059.4 1,059.1 1,058.9 - - 1,058.2 1,056.3 1,054.5
GZ-7U 1,061.50 1,064.44 1,054.8 1,054.8 1,054.8 1,054.7 1,054.3 1,053.1 1,053.0 1,052.6 1,052.6 - - 1,050.3 1,048.1 1,046.1
GZ-7L 1,061.80 1,064.71 1,055.1 1,055.0 1,055.0 1,054.9 1,054.6 1,053.4 1,053.3 1,052.9 1,052.9 - - 1,050.7 1,048.5 1,046.3
GZ-8U 1,061.80 1,064.71 1,060.9 - - - 1,060.8 1,061.2 - 1,061.0 1,061.2 - - 1,061.2 1,060.7 1,060.0
GZ-8L 1,046.40 1,049.38 1,016.7 - - - 1,014.7 1,017.0 - 1,016.7 1,016.6 - - 1,016.2 1,015.4 dry
GZ-9U 1,009.10 1,011.31 1,003.6 - - - 1,003.5 1,004.1 1,004.3 1,004.2 1,004.1 - 1,003.8 1,004.0 1,003.5 1,002.6
GZ-9L 1,008.10 1,010.33 990.3 - - - 990.3 987.2 984.8 985.3 985.1 - 982.1 981.6 980.7 979.4
GZ-9D 1,007.50 1,009.93 990.7 - - - 982.7 980.1 979.7 978.2 978.1 - 975.8 975.1 973.6 971.7
GZ-10U 999.60 1,002.09 994.6 - - - 994.6 994.6 994.7 994.4 994.4 - - 998.7 993.6 dry
GZ-10L 999.80 1,002.50 991.1 - - - 990.9 988.4 988.1 986.4 986.2 - - 982.7 981.1 979.1
GZ-11U 985.30 987.97 984.1 - - - 984.1 984.4 - 984.5 984.5 - - 984.5 984.2 983.1
GZ-11L 985.60 988.34 985.3 - - - 985.2 985.7 - 986.0 986.0 - - 986.2 985.6 983.9
GZ-12L 1,080.60 1,083.29 1,076.1 1,076.0 1,075.5 1,074.6 1,074.0 1,072.1 1,071.7 1,069.5 1,069.1 - - dry dry dry
GZ-13L 1,080.90 1,083.52 1,077.0 1,076.9 1,076.7 1,076.4 1,076.0 1,074.7 1,074.6 1,073.7 1,073.6 - - 1,072.2 1,070.4 1,068.9
GZ-14U 1,079.50 1,081.87 1,076.0 1,076.0 1,076.0 1,076.0 1,075.9 1,076.0 1,076.0 1,074.9 1,074.7 - - 1,073.0 dry dry
GZ-14L 1,079.70 1,082.06 1,076.5 1,075.7 1,075.2 1,074.4 1,074.0 1,072.9 1,072.8 1,072.0 1,071.7 - - 1,069.4 1,067.9 1,066.0
GZ-15L 1,085.20 1,087.65 1,080.3 - - - 1,080.3 1,080.8 - 1,081.0 1,080.9 - - 1,081.2 1,078.5 1,075.4
GZ-16D 1,089.50 1,090.83 - - - - - - - - - - - 1,067.4 1,066.6 1,065.2
GZ-17L 968.90 971.40 966.7 - - - 966.6 965.7 - 963.6 963.6 - 963.2 962.8 961.8 960.3
GZ-18U 1,077.60 1,080.06 1,074.3 1,074.2 1,074.1 1,073.8 1,073.6 1,073.4 1,073.4 1,072.8 1,072.8 - - 1,068.5 dry dry
GZ-18L 1,077.70 1,080.67 1,075.8 1,074.1 1,073.1 1,072.1 1,071.7 1,070.9 1,070.8 1,070.2 1,070.0 - - 1,067.8 1,066.5 1,064.6
GZ-19U 1,077.30 1,080.46 1,074.0 1,074.0 1,074.0 1,073.7 1,073.8 1,073.6 1,073.6 1,072.6 1,072.7 - - 1,067.6 dry dry
GZ-19L 1,077.10 1,080.03 1,075.7 1,075.6 1,075.1 1,074.0 1,072.9 1,071.0 1,070.6 1,068.7 1,068.3 - - 1,058.1 1,058.0 1,057.7
GZ-20U 1,080.40 1,083.16 1,076.9 1,076.9 1,076.9 1,076.9 1,076.8 1,077.5 1,077.5 1,075.8 1,075.5 - - 1,074.0 1,071.7 dry
GZ-20L 1,080.40 1,083.52 1,077.8 1,077.7 1,077.7 1,077.4 1,077.1 1,076.0 1,075.9 1,075.1 1,075.2 - - 1,074.1 1,072.5 1,070.8
GZ-22U 1,079.20 1,078.66 1,075.8 1,075.8 1,075.8 1,075.8 1,075.8 1,076.0 1,075.9 1,075.2 1,075.0 - - 1,071.5 1,067.2 -
GZ-23U 1,080.20 1,083.13 1,076.3 1,076.4 1,076.3 1,076.2 1,075.9 1,076.9 1,076.4 1,074.2 1,074.1 - - 1,073.1 dry dry
GZ-24U 983.20 984.92 - - - - - - - - - - - 980.8 - 974.6
GZ-24L 982.90 984.75 - - - - - - - - - - - 970.0 - 968.7
GZ-24D 982.50 984.99 - - - - - - - - - - - 998.9 - 987.7
GZ-25U 859.00 861.47 - - - - - - - - - - - 859.1 - 859.1
GZ-25L 858.00 860.25 - - - - - - - - - - - 858.2 - 859.5
GZ-25D 858.60 861.17 - - - - - - - - - - - 872.7 - 875.0
GZ-26U 881.90 884.12 - - - - - - - - - - - 884.2 - 883.6
GZ-27U 897.00 898.83 - - - - - - - - - - - 895.7 - 894.9

5/1/2017 5/2/2017 5/3/2017
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TABLE 6B

GROUNDWATER ELEVATION AND REFERENCE POINT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737
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Well ID Ground Surface Elevation
PVC Reference Point 

Elevation

GZ-1 1,083.60 1,086.73
GZ-2 1,077.90 1,081.91
GZ-3 1,076.80 1,079.93
GZ-4 1,081.20 1,084.47
GZ-5U 1,043.20 1,045.57
GZ-5L 1,042.60 1,045.37
GZ-6 1,062.40 1,065.04
GZ-7U 1,061.50 1,064.44
GZ-7L 1,061.80 1,064.71
GZ-8U 1,061.80 1,064.71
GZ-8L 1,046.40 1,049.38
GZ-9U 1,009.10 1,011.31
GZ-9L 1,008.10 1,010.33
GZ-9D 1,007.50 1,009.93
GZ-10U 999.60 1,002.09
GZ-10L 999.80 1,002.50
GZ-11U 985.30 987.97
GZ-11L 985.60 988.34
GZ-12L 1,080.60 1,083.29
GZ-13L 1,080.90 1,083.52
GZ-14U 1,079.50 1,081.87
GZ-14L 1,079.70 1,082.06
GZ-15L 1,085.20 1,087.65
GZ-16D 1,089.50 1,090.83
GZ-17L 968.90 971.40
GZ-18U 1,077.60 1,080.06
GZ-18L 1,077.70 1,080.67
GZ-19U 1,077.30 1,080.46
GZ-19L 1,077.10 1,080.03
GZ-20U 1,080.40 1,083.16
GZ-20L 1,080.40 1,083.52
GZ-22U 1,079.20 1,078.66
GZ-23U 1,080.20 1,083.13
GZ-24U 983.20 984.92
GZ-24L 982.90 984.75
GZ-24D 982.50 984.99
GZ-25U 859.00 861.47
GZ-25L 858.00 860.25
GZ-25D 858.60 861.17
GZ-26U 881.90 884.12
GZ-27U 897.00 898.83

7/31/2017 8/25/2017 10/3/2017 12/11/2017 1/25/2018 3/19/2018 6/19/2018 9/10/2018 12/13/2018 3/18/2019 6/20/2019 9/11/2019 12/13/2019 3/9/2020 6/8/2020 9/14/2020 12/14/2020 3/11/2021 6/14/2021 9/21/2021 12/14/2021

dry - dry - - dry dry dry dry 1,074.9 dry dry 1,074.8 1,075.2 dry dry dry dry dry dry dry
dry dry dry dry - 1,067.3 1,067.0 1,067.1 1,069.4 1,066.8 1,068.4 1,067.0 1,067.9 1,068.1 1,067.1 dry 1,067.6 1,066.9 1,067.1 1,067.0 1,066.1
dry dry dry - - 1,065.7 dry dry 1,068.1 1,063.9 1,067.5 dry 1,066.9 1,067.9 dry dry 1,063.6 dry 1,063.4 dry 1,067.0
dry dry dry - - dry dry dry dry dry dry dry dry dry dry dry dry 1,069.5 dry dry 1,069.6

1,035.8 dry dry - - 1,041.4 1,031.3 dry 1,041.7 1,035.6 1,043.6 dry 1,036.5 1,038.8 1,039.1 dry 1,030.5 dry 1,035.2 dry 1,035.3
1,031.5 1,023.9 1,020.5 - - 1,039.2 1,027.1 1,025.6 1,040.3 1,031.2 1,042.0 1,022.4 1,034.7 1,037.0 1,036.1 1,018.4 1,022.4 1,022.8 1,031.1 1,026.0 1,033.1
1,052.6 dry dry - - 1,055.5 dry dry 1,055.6 1,054.1 1,057.1 dry 1,054.8 1,056.0 1,053.1 dry dry 1,051.7 1,053.0 1,051.3 1,054.4

dry dry dry - - 1,046.2 dry dry 1,048.7 dry 1,050.9 dry 1,040.2 1,044.4 1,042.5 dry dry 1,037.0 1,038.0 dry 1,038.2
1,035.4 1,031.7 1,031.6 - - 1,046.7 1,031.7 1,031.7 1,049.3 1,036.0 1,051.3 1,031.7 1,040.5 1,045.2 1,043.0 1,031.5 1,030.5 1,031.8 1,035.1 1,031.7 1,038.6
1,058.1 - 1,052.1 - - 1,061.0 1,056.3 1,050.8 1,059.6 1,060.1 1,060.2 1,052.8 1,055.5 1,061.3 1,058.8 1,045.4 dry 1,052.0 1,058.0 1,056.1 1,057.8
1,015.0 - 1,014.5 - - 1,015.3 1,015.0 1,014.7 1,015.7 dry 1,014.0 dry 1,015.2 1,017.7 1,015.0 1,014.3 1,014.3 1,014.8 1,014.8 1,014.7 1,014.5
1,001.6 - 992.4 - - - dry 998.6 1,003.9 1,005.9 1,005.2 999.1 1,004.0 1,005.9 1,003.8 dry 992.8 1,000.7 1,003.0 1,001.6 1,006.2
976.8 976.9 970.8 976.8 - 981.2 978.4 979.3 985.5 987.9 984.6 979.7 984.8 986.5 984.8 967.5 967.2 970.6 975.9 974.0 975.9
968.3 968.1 960.5 968.2 - 972.4 970.2 971.4 978.3 980.2 980.3 973.1 979.5 981.8 981.3 954.5 938.3 941.4 953.4 948.1 955.8

dry - dry - - - dry 992.5 992.7 994.3 993.7 dry 993.5 993.9 dry dry 993.3 992.4 dry dry 993.4
976.8 976.8 975.7 - - 980.6 977.0 978.7 985.0 987.5 987.1 977.7 985.0 987.1 dry dry 977.0 977.1 976.0 977.0 977.0
980.3 - 977.7 - - 983.6 978.1 978.3 983.9 984.2 984.6 978.3 984.5 984.4 980.6 dry 983.5 980.7 979.6 980.0 984.3
980.9 - 979.8 - - 984.8 980.1 980.1 985.1 984.8 986.0 980.3 Frozen 985.7 951.3 978.5 983.9 981.3 980.6 981.1 985.5

dry dry dry - - - dry dry 1,067.0 dry dry dry dry 1,067.1 dry dry dry dry dry dry dry
1,067.1 dry dry - - - dry dry 1,070.9 1,070.1 1,070.1 dry 1,071.0 1,072.6 1,067.1 dry - 1,066.4 1,072.4 1,066.4 1,070.7

dry - dry dry - - dry dry dry dry dry dry dry 1,072.6 dry dry dry dry dry dry dry
dry - dry dry - 1,067.8 dry dry 1,069.5 1,066.4 1,068.2 dry 1,068.9 1,070.1 dry dry 1,064.0 dry dry dry 1,068.9

1,071.9 - 1,071.0 - - 1,074.2 1,071.4 1,071.6 1,077.1 1,074.3 1,076.8 1,071.7 1,075.5 1,076.4 1,072.1 1,067.9 1,072.5 1,072.1 1,072.0 1,072.0 1,074.5
1,063.3 - 1,060.9 - - 1,065.8 1,061.6 1,062.6 1,066.4 1,065.9 1,065.4 1,062.0 1,066.4 1,067.5 1,063.2 1,056.4 1,064.3 1,063.9 1,063.0 1,065.4 1,065.8
958.0 957.0 952.3 - - 961.0 958.1 958.3 963.2 964.6 962.8 957.5 961.9 963.5 962.4 943.8 920.6 921.0 930.8 926.9 934.7

dry dry dry - - - dry dry 1,068.3 dry 1,068.2 dry dry 1,068.5 dry dry dry 1,067.9 dry dry 1,068.1
1,058.9 dry dry - - 1,066.8 dry 1,058.7 1,068.3 1,064.9 1,067.5 dry 1,068.0 1,068.2 dry dry 1,063.2 1,057.3 1,060.2 1,059.0 1,068.2

dry - dry - - - dry dry 1,068.8 dry dry dry dry 1,068.2 dry dry dry dry dry dry dry
dry dry dry - - 1,057.8 dry dry 1,066.8 dry 1,062.3 dry 1,057.9 1,065.1 dry dry dry dry dry dry 1,057.9
dry dry dry - - - dry dry 1,072.2 1,074.4 dry dry 1,072.8 1,076.7 dry dry dry dry dry dry 1,072.8

1,068.0 1,064.7 1,063.7 - - 1,071.9 1,065.4 1,066.9 1,072.4 1,071.1 1,071.3 1,066.2 1,072.4 1,074.2 1,068.2 dry 1,068.4 1,067.3 1,067.3 1,067.1 1,072.0
- - dry - - - - - - - - - - 1,073.9 1,071.0 dry dry 1,071.1 1,071.1 1,072.9 1,074.0

dry dry dry - - - dry dry dry 1,073.2 dry dry 1,072.1 1,073.5 dry dry 1,072.7 dry dry dry 1,072.2
971.4 - 969.7 - - - 971.1 971.6 976.7 980.1 975.3 971.5 977.8 979.6 972.3 dry dry 973.8 975.0 974.9 977.7
967.7 - 966.3 967.2 - - 968.5 968.2 969.4 969.6 969.7 968.1 970.1 970.5 968.8 960.5 962.2 968.9 969.6 969.4 970.8
993.1 994.2 1,002.3 Frozen - - 996.5 997.7 Frozen 1,019.6 1,001.1 997.7 Frozen - 1,001.1 988.8 986.7 990.8 995.4 996.5 1,003.5
859.2 - 859.1 - - - - 854.6 - 854.9 854.3 856.3 854.1 858.0 - 854.2 - 867.6 869.0 866.0 -
858.3 860.3 860.2 - - 857.9 858.3 859.1 858.0 856.8 858.6 859.6 Frozen 862.5 859.7 860.3 - 860.3 860.3 858.8 863.7
872.7 882.0 886.6 - - - 870.4 873.9 877.3 872.7 872.7 871.6 879.6 - 871.6 872.7 877.3 875.0 875.0 875.0 884.2
884.3 - 884.3 - - - 886.1 885.8 Frozen Frozen Seeping Seeping Seeping Seeping Seeping 884.4 882.5 884.1 Seeping 884.0 Seeping
889.6 - 893.6 895.1 - - 891.9 892.5 885.7 888.6 887.0 886.5 886.9 904.2 - 889.8 891.3 891.6 891.5 891.3 892.3
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5/8/2017 5/10/2017 5/17/2017 5/30/2017 6/19/2017

Well ID Ground Surface Elevation
PVC Reference Point 

Elevation

10:00

(Pre-Startup)
11:00 11:40 13:00 15:00 9:00 14:00 8:30 12:00

5/1/2017 5/2/2017 5/3/2017

GZ-27L 897.10 899.13 - - - - - - - - - - - 900.0 - 899.4
GZ-27D 896.40 898.23 - - - - - - - - - - - 899.9 - 899.9
GZ-28U 906.00 907.91 - - - - - - - - - - - 905.2 - -
GZ-28L 906.00 908.15 - - - - - - - - - - - 908.0 - -
GZ-28D 905.90 908.24 - - - - - - - - - - - 911.7 - -
GZ-29L 1,011.60 1,014.01 - - - - - - - - - - - 1,004.7 - 1,003.8
GZ-30U 1,081.30 1,083.65 1,076.6 - - - 1,076.7 1,076.9 - 1,077.0 1,077.0 - - 1,077.5 - 1,075.9
GZ-30L 1,080.90 1,083.47 1,062.5 - - - 1,062.5 1,062.8 - 1,061.8 1,062.7 - - 1,063.2 - 1,063.2
GZ-31L 1,084.10 1,086.72 - - - - - - - - - - - 1,066.9 1,065.1 1,062.8
GZ-32U 834.40 836.09 - - - - - - - - - - - 835.5 - 836.2
GZ-32L 834.30 836.78 - - - - - - - - - - - 837.4 - 837.0
GZ-32D 836.30 838.03 - - - - - - - - - - - - - -
GZ-33U 847.60 849.32 - - - - - - - - - - - 845.2 - 841.7
GZ-33L 848.40 850.22 - - - - - - - - - - - 846.8 - 844.9
GZ-34U 891.80 894.44 - - - - - - - - - - - 891.4 - 891.4
GZ-34L 892.20 894.46 - - - - - - - - - - - 911.8 - 910.6
GZ-34D 892.40 894.40 - - - - - - - - - - - 924.4 - 905.9
GZ-35U 868.30 870.96 - - - - - - - - - - - - - 865.8
GZ-35L 867.50 869.56 - - - - - - - - - - - 869.8 - 869.6
GZ-35D 867.80 868.75 - - - - - - - - - - - 896.5 - 896.5
GZ-36U 823.00 825.06 - - - - - - - - - - - 821.6 - 818.0
GZ-37U 896.20 898.02 - - - - - - - - - - - 895.2 - 894.4
GZ-37L 896.40 898.26 - - - - - - - - - - - 898.5 - 902.8
GZ-37D 896.70 898.27 - - - - - - - - - - - 903.9 903.4 903.3
GZ-38U 891.00 892.94 - - - - - - - - - - - 889.2 - 889.6
GZ-39U 888.70 890.62 - - - - - - - - - - - 886.1 - 887.6
GZ-39L 889.40 891.31 - - - - - - - - - - - 890.1 - 888.6
GZ-39D 888.70 890.65 - - - - - - - - - - - 911.4 911.4 890.8
GZ-40U 876.70 878.62 - - - - - - - - - - - 875.7 - 875.3
GZ-40M 876.46 878.79 - - - - - - - - - - - - - -
GZ-40L 877.30 879.63 - - - - - - - - - - - - - -
GZ-40D 875.90 877.87 - - - - - - - - - - - 921.8 924.0 919.4
GZ-41U 876.80 878.82 - - - - - - - - - - - 874.4 - 874.3
GZ-42U 858.60 860.53 - - - - - - - - - - - 855.2 - 853.9
GZ-42L 859.39 861.7 - - - - - - - - - - - - - -
GZ-43U 1,075.40 1,077.80 1,068.4 1,068.4 1,068.4 1,068.3 1,068.1 1,070.6 1,070.5 1,069.8 1,069.7 - - 1,065.7 1,063.7 dry
GZ-44 852.57 854.9 - - - - - - - - - - - - - -
GZ-45 856.48 858.8 - - - - - - - - - - - - - -
GZ-46 863.83 866.2 - - - - - - - - - - - - - -
GZ-47 871.50 873.8 - - - - - - - - - - - - - -
GZ-48 887.96 890.3 - - - - - - - - - - - - - -
GZ-49 902.82 905.2 - - - - - - - - - - - - - -
GZ-50 938.70 924.9 - - - - - - - - - - - - - -
GZ-51 938.66 941.2 - - - - - - - - - - - - - -
GZ-52 942.22 945.2 - - - - - - - - - - - - - -
GZ-53 871.76 874.1 - - - - - - - - - - - - - -
GZ-54U 872.76 875.1 - - - - - - - - - - - - - -
GZ-54D 872.82 875.2 - - - - - - - - - - - - - -
GZ-55 871.88 874.2 - - - - - - - - - - - - - -
GZ-PM-1U 1,075.43 1,077.43 1,064.0 1,064.0 1,064.0 1,063.6 1,062.7 1,060.1 1,059.9 1,059.4 1,059.3 1,058.3 1,058.6 1,056.9 1,054.3 1,051.6
GZ-PM-1L 1,075.41 1,077.24 1,062.7 1,062.8 1,061.0 1,050.2 1,037.5 1,029.1 1,029.2 1,029.3 1,029.3 1,029.3 1,029.6 1,029.5 1,028.5 1,027.8
GZ-PM-2U 1,072.14 1,073.93 1,069.9 1,064.8 1,054.2 1,045.1 1,037.9 1,033.6 1,034.9 1,034.0 1,033.7 1,033.8 1,031.2 1,029.3 1,026.7 1,027.8
GZ-PM-2L 1,072.24 1,074.05 1,070.0 1,064.3 1,054.2 1,044.6 1,036.5 1,035.7 1,033.6 1,032.7 1,032.4 1,032.6 1,029.7 1,027.1 1,020.5 1,019.9
GZ-PM-3U 1,079.66 1,081.97 1,075.7 1,075.6 1,074.6 1,072.6 1,071.9 1,070.8 1,071.0 1,070.5 1,070.3 1,069.4 1,069.1 1,068.7 1,067.2 1,066.2
GZ-PM-3L 1,079.44 1,081.61 1,074.7 1,073.7 1,071.5 1,064.4 1,061.1 1,058.4 1,058.2 1,057.2 1,056.8 1,052.9 1,052.4 1,050.1 1,046.2 1,040.6
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Well ID Ground Surface Elevation
PVC Reference Point 

Elevation

GZ-27L 897.10 899.13
GZ-27D 896.40 898.23
GZ-28U 906.00 907.91
GZ-28L 906.00 908.15
GZ-28D 905.90 908.24
GZ-29L 1,011.60 1,014.01
GZ-30U 1,081.30 1,083.65
GZ-30L 1,080.90 1,083.47
GZ-31L 1,084.10 1,086.72
GZ-32U 834.40 836.09
GZ-32L 834.30 836.78
GZ-32D 836.30 838.03
GZ-33U 847.60 849.32
GZ-33L 848.40 850.22
GZ-34U 891.80 894.44
GZ-34L 892.20 894.46
GZ-34D 892.40 894.40
GZ-35U 868.30 870.96
GZ-35L 867.50 869.56
GZ-35D 867.80 868.75
GZ-36U 823.00 825.06
GZ-37U 896.20 898.02
GZ-37L 896.40 898.26
GZ-37D 896.70 898.27
GZ-38U 891.00 892.94
GZ-39U 888.70 890.62
GZ-39L 889.40 891.31
GZ-39D 888.70 890.65
GZ-40U 876.70 878.62
GZ-40M 876.46 878.79
GZ-40L 877.30 879.63
GZ-40D 875.90 877.87
GZ-41U 876.80 878.82
GZ-42U 858.60 860.53
GZ-42L 859.39 861.7
GZ-43U 1,075.40 1,077.80
GZ-44 852.57 854.9
GZ-45 856.48 858.8
GZ-46 863.83 866.2
GZ-47 871.50 873.8
GZ-48 887.96 890.3
GZ-49 902.82 905.2
GZ-50 938.70 924.9
GZ-51 938.66 941.2
GZ-52 942.22 945.2
GZ-53 871.76 874.1
GZ-54U 872.76 875.1
GZ-54D 872.82 875.2
GZ-55 871.88 874.2
GZ-PM-1U 1,075.43 1,077.43
GZ-PM-1L 1,075.41 1,077.24
GZ-PM-2U 1,072.14 1,073.93
GZ-PM-2L 1,072.24 1,074.05
GZ-PM-3U 1,079.66 1,081.97
GZ-PM-3L 1,079.44 1,081.61

7/31/2017 8/25/2017 10/3/2017 12/11/2017 1/25/2018 3/19/2018 6/19/2018 9/10/2018 12/13/2018 3/18/2019 6/20/2019 9/11/2019 12/13/2019 3/9/2020 6/8/2020 9/14/2020 12/14/2020 3/11/2021 6/14/2021 9/21/2021 12/14/2021

901.8 - 901.5 908.4 - - 905.1 904.0 910.7 903.8 902.9 900.5 900.6 906.8 903.3 900.1 907.2 906.1 900.5 899.6 900.6
910.9 - 910.9 909.8 - - 906.6 dry 921.3 907.5 908.6 904.0 905.2 - 904.0 903.6 frozen frozen - 901.7 901.7

- - 898.2 - - - - 902.5 902.4 902.6 901.2 900.1 902.7 902.9 900.8 897.3 900.3 902.1 899.1 902.8 904.0
- - 907.5 907.5 - - 909.0 910.3 920.8 912.3 912.8 911.7 Frozen 912.7 912.5 909.3 909.2 917.4 911.2 911.2 909.7
- - 910.7 918.6 - - 912.1 912.7 914.0 914.1 913.6 913.1 Frozen - 919.8 909.9 910.4 923.2 911.8 911.4 912.9

1,001.4 - 1,000.1 - - 1,003.8 1,000.4 1,000.9 1,004.4 1,004.7 1,004.5 1,002.4 1,005.1 1,005.5 1,002.7 1,000.6 1,004.5 1,004.5 1,002.5 1,002.9 1,006.0
1,074.9 - 1,073.2 - - 1,075.6 1,074.1 1,074.0 1,076.3 1,076.9 1,075.8 1,073.9 1,076.9 1,077.6 1,075.1 1,072.8 1,075.0 1,075.9 1,074.9 1,074.6 1,076.2
1,062.9 - 1,061.1 - - 1,061.9 1,060.7 1,060.8 1,063.5 1,060.7 1,062.2 1,060.5 1,062.1 1,061.8 1,062.2 1,059.5 1,060.2 1,059.4 1,061.2 1,063.2 1,062.6
1,060.9 - 1,058.0 - - 1,063.2 1,059.0 1,059.9 1,063.6 1,064.3 1,064.1 1,059.2 1,064.8 1,066.9 1,060.8 1,053.5 1,061.4 1,062.5 1,060.4 1,060.7 1,064.3
836.3 836.2 836.2 Frozen - - 836.2 836.1 Frozen Frozen 836.0 836.1 Frozen Frozen FA 836.1 frozen frozen FA FA 836.1

dry 838.0 836.9 Frozen - - - 836.4 836.8 Seeping Seeping 837.0 Seeping Seeping Seeping 836.0 836.8 836.8 Seeping Seeping 835.9
- - - - - - 860.0 861.1 877.3 866.9 863.4 861.1 868.0 - 863.4 857.6 865.7 864.6 865.7 - 869.2

842.0 - 839.8 - - 843.2 - 842.2 843.8 843.8 843.0 841.3 844.1 844.3 842.4 835.5 839.5 842.0 841.7 841.1 843.9
843.6 - 843.6 - - - - 843.4 841.8 842.5 843.2 843.4 843.4 843.5 856.6 839.1 843.0 847.7 842.0 841.7 840.1
890.6 - 891.4 891.8 - - - - - - - - - - - 885.8 890.6 890.7 889.1 890.9 891.8
903.7 910.6 910.6 Frozen - - 897.9 900.2 922.1 904.9 904.8 901.4 Frozen - 899.1 897.9 906.5 908.3 922.1 909.5 910.6
903.6 - 903.6 Frozen - - 899.0 899.3 Frozen Frozen 899.0 901.6 Frozen - 902.4 896.9 900.2 901.3 901.3 902.5 896.7
870.2 863.9 863.5 Frozen - 866.1 863.9 864.6 865.6 866.8 864.4 864.8 866.5 866.8 864.6 860.0 865.7 864.4 864.2 864.1 866.3
869.6 869.6 870.2 Frozen - - 871.1 871.4 - 871.7 873.6 871.7 Frozen Flowing 870.2 864.5 - 862.0 FA 867.1 frozen
897.6 896.5 894.2 Frozen - - 884.9 882.6 898.7 893.0 889.5 884.9 Frozen - 882.6 875.7 884.9 884.9 884.9 - 888.4
818.4 - 818.1 Frozen - 822.1 820.0 820.0 Frozen 823.0 821.5 821.1 Frozen 822.2 820.0 818.5 821.1 821.6 820.0 819.9 821.5
892.9 - 892.2 894.8 - - - 890.9 889.1 890.7 890.9 891.3 891.1 890.8 891.4 886.2 895.1 895.4 893.7 894.4 895.2
902.4 - 900.6 900.9 - - 901.6 902.5 909.8 903.1 902.6 899.9 Frozen - 901.8 896.6 900.0 898.3 899.9 898.9 900.4
902.3 901.9 901.3 Frozen - - 900.9 898.8 - 899.3 898.8 - Frozen - 898.4 890.6 898.3 898.3 FA 898.6 898.3
887.2 - 884.1 - - 890.0 886.3 886.8 889.6 890.6 889.2 886.3 890.4 890.7 887.9 877.5 886.9 889.0 887.7 886.9 890.1
884.1 - 881.3 - - 884.9 881.8 882.5 884.4 885.6 884.5 883.1 885.3 885.4 883.3 879.1 885.2 883.9 883.2 883.9 885.2
888.8 - 889.0 - - 890.1 887.9 888.3 Frozen 890.2 891.3 889.7 Frozen FA 890.4 888.0 890.1 888.9 888.6 888.6 891.3
892.2 - 892.8 894.9 - - 894.0 894.8 904.5 894.7 895.8 894.2 Frozen 895.7 894.8 891.2 891.7 893.4 894.5 894.2 894.7
874.4 874.8 874.8 875.0 - 875.4 874.3 874.5 875.2 875.8 875.2 874.8 875.7 875.8 875.1 872.1 875.6 873.6 872.9 873.4 874.6

- - - - - - - - - - FA 880.0 880.0 FA FA 878.2 - 871.9 871.9 871.7 875.0
- - - - - - - - - - FA 879.1 879.6 879.2 879.1 878.5 878.7 frozen 873.6 873.1 874.7

920.6 - 919.5 Frozen - - 907.9 913.6 929.8 Frozen 913.6 912.5 Frozen - 913.6 914.8 909.0 frozen 912.5 910.2 917.1
873.6 - 873.8 874.3 - - 872.5 873.7 873.8 872.5 872.1 873.0 873.3 872.1 872.9 870.8 873.4 872.8 871.8 872.6 872.9
855.4 855.3 854.1 855.5 - - 850.7 850.9 851.1 853.8 853.7 853.4 853.0 850.6 853.4 852.1 855.1 855.0 855.3 855.5 853.4

- - - - - - - - - - FA 862.4 Frozen 861.4 861.7 861.5 861.5 862.5 863.5 864.5 865.5
dry - dry - - - dry - 1,067.1 1,062.9 1,064.5 dry 1,062.6 1,065.4 dry dry dry dry dry dry dry

- - - - - - - - - - 853.1 854.6 851.7 849.6 852.7 852.7 850.1 850.1 849.4 852.7 849.7
- - - - - - - - - - 858.7 858.2 Frozen 857.9 856.1 856.8 856.2 854.4 856.5 857.3 855.4
- - - - - - - - - - FA 866.8 Frozen Frozen 864.7 864.0 864.6 862.7 863.9 864.6 862.8
- - - - - - - - - - FA FA FA FA FA 873.8 frozen frozen FA 870.8 870.6
- - - - - - - - - - 887.4 887.2 887.3 887.7 886.8 883.9 886.0 884.2 884.1 884.1 885.1
- - - - - - - - - - 902.0 901.9 902.1 902.1 901.6 900.4 901.6 901.0 900.8 901.4 901.6
- - - - - - - - - - 919.9 919.6 920.5 920.3 919.2 916.2 918.8 915.4 917.7 917.2 920.2
- - - - - - - - - - 943.5 - - 944.0 942.9 - 916.3 916.3 926.1 922.3 928.7
- - - - - - - - - - 948.3 - 960.2 - 952.1 942.5 922.0 921.7 929.8 926.7 932.3
- - - - - - - - - - 872.6 871.9 Frozen 872.9 872.2 871.0 871.2 frozen 867.8 867.8 868.4
- - - - - - - - - - FA 875.1 Frozen - 875.1 874.6 874.7 frozen 871.9 872.7 872.8
- - - - - - - - - - FA 885.5 891.3 FA FA 885.5 886.7 884.4 884.4 884.4 889.0
- - - - - - - - - - FA 875.0 Frozen FA FA 882.3 886.4 883.4 881.1 881.1 888.1

1,040.3 dry dry - 1,050.1 1,077.4 dry dry 1,052.2 1,042.8 1,056.9 dry 1,046.2 1,049.9 1,046.0 dry dry dry 1,040.0 dry 1,045.6
1,023.5 1,020.2 1,018.9 - 1,031.7 - 1,021.9 1,021.3 1,029.1 1,025.0 1,031.8 1,020.5 1,027.1 1,030.0 dry 1,020.2 1,022.8 1,022.2 1,026.3 1,023.8 1,032.4
1,029.5 1,029.4 1,029.5 - 1,030.0 - 1,029.7 1,029.7 1,029.7 1,026.1 1,037.7 1,029.5 1,035.6 1,043.3 1,039.7 1,030.0 1,035.1 1,035.7 1,030.3 1,030.4 1,041.2
1,018.3 1,016.8 1,015.1 - 1,023.8 - 1,018.5 1,020.9 1,027.0 1,021.6 1,035.2 1,020.4 1,023.3 1,049.2 1,032.0 1,026.6 1,022.5 1,023.4 1,023.3 1,022.6 1,036.0
1,064.8 - dry - 1,068.9 - dry dry 1,067.5 1,067.3 1,068.2 dry 1,069.2 1,071.2 dry dry dry 1,064.8 1,064.8 1,064.2 1,070.4
1,039.5 - 1,031.5 - 1,051.5 - 1,039.7 1,044.8 1,054.0 1,051.8 1,053.2 1,046.4 1,060.2 1,060.5 dry 1,033.1 1,058.9 1,060.3 1,060.8 1,059.5 1,064.4
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TABLE 6B

GROUNDWATER ELEVATION AND REFERENCE POINT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 8 of 9

5/8/2017 5/10/2017 5/17/2017 5/30/2017 6/19/2017

Well ID Ground Surface Elevation
PVC Reference Point 

Elevation

10:00

(Pre-Startup)
11:00 11:40 13:00 15:00 9:00 14:00 8:30 12:00

5/1/2017 5/2/2017 5/3/2017

GZ-PM-4U 1,077.28 1,080.28 1,075.0 1,074.9 1,074.9 1,074.8 1,074.6 1,074.7 1,074.8 1,074.4 1,074.3 1,074.1 1,073.7 1,073.5 1,072.2 1,071.1
GZ-PM-4L 1,077.96 1,080.36 1,075.7 1,075.7 1,075.7 1,075.5 1,075.3 1,075.5 1,075.6 1,075.2 1,075.2 1,075.1 1,074.6 1,074.5 1,073.4 1,072.2
GZ-PM-5U 1,072.39 1,074.38 1,066.0 1,066.0 1,066.0 1,066.0 1,066.0 1,065.9 1,066.0 1,066.0 1,065.9 1,065.0 1,064.8 1,064.0 1,055.0 dry
GZ-PM-5L 1,072.17 1,074.41 1,072.0 1,071.8 1,071.4 1,070.2 1,068.5 1,066.6 1,066.4 1,065.0 1,064.8 1,058.8 1,059.4 1,053.6 1,050.0 1,047.1
GZ-PM-6U 1,075.31 1,077.36 1,065.6 1,065.6 1,065.6 1,065.6 1,065.5 1,065.6 1,065.7 1,065.8 1,065.8 1,065.4 1,065.4 1,065.1 1,064.8 1,064.4
GZ-PM-7U 1,077.82 1,080.18 1,067.0 1,067.0 1,067.0 1,066.9 1,066.7 1,065.7 1,065.6 1,065.1 1,065.0 1,063.9 1,063.9 1,062.2 1,058.6 1,057.5
GZ-PM-8U 1,079.17 1,081.29 1,068.6 1,068.6 1,068.6 1,068.6 1,067.4 1,067.3 1,067.1 1,066.6 1,066.5 1,065.3 1,065.6 1,064.8 dry dry
GZ-PM-8L 1,079.31 1,081.48 1,066.5 1,066.6 1,066.6 1,066.3 1,065.7 1,064.0 1,063.9 1,063.4 1,063.4 1,062.7 1,063.2 1,062.1 1,059.7 1,057.0
GZ-PM-9L 1,080.24 1,082.38 1,075.8 1,075.6 1,075.3 1,074.1 1,073.2 1,071.2 1,070.9 1,068.8 1,068.4 1,060.7 1,061.6 1,057.5 1,056.6 1,057.0
GZ-OPM-6A 869.35 869.07 - - - - - - - -
GZ-OPM-6B 869.36 869.02 - - - - - - - -
GZ-OPM-6C 869.18 868.92 - - - - - - - -
GZ-OPM-6D 869.25 869.02 - - - - - - - -
GZ-OPM-11A 869.37 869.17 - - - - - - - -
GZ-OPM-11B 869.31 868.97 - - - - - - - -
GZ-OPM-11C 869.00 868.71 - - - - - - - -
GZ-OPM-11D 869.05 868.77 - - - - - - - -
GZ-OPM-14A 867.51 867.21 - - - - - - - -
GZ-OPM-14B 867.73 867.30 - - - - - - - -
GZ-OPM-14C 867.48 867.21 - - - - - - - -
GZ-OPM-14D 867.40 867.15 - - - - - - - -

Notes:
1. Data are in feet.
2. "-" indicates no measurement taken. 
3. "dry" indicates the well is dry, elevation shown is based on bottom of well.  
4. "NI" indicates not installed.
5. 1 psi = 2.307 ft of water
6. "Frozen" Indicates the well was frozen and no measurement could be made.
7. "FA" indicates flowing artesian condition observed, measurement could not be made due to packer or instrument 
malfunction.
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TABLE 6B

GROUNDWATER ELEVATION AND REFERENCE POINT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 9 of 9

Well ID Ground Surface Elevation
PVC Reference Point 

Elevation

GZ-PM-4U 1,077.28 1,080.28
GZ-PM-4L 1,077.96 1,080.36
GZ-PM-5U 1,072.39 1,074.38
GZ-PM-5L 1,072.17 1,074.41
GZ-PM-6U 1,075.31 1,077.36
GZ-PM-7U 1,077.82 1,080.18
GZ-PM-8U 1,079.17 1,081.29
GZ-PM-8L 1,079.31 1,081.48
GZ-PM-9L 1,080.24 1,082.38
GZ-OPM-6A 869.35 869.07
GZ-OPM-6B 869.36 869.02
GZ-OPM-6C 869.18 868.92
GZ-OPM-6D 869.25 869.02
GZ-OPM-11A 869.37 869.17
GZ-OPM-11B 869.31 868.97
GZ-OPM-11C 869.00 868.71
GZ-OPM-11D 869.05 868.77
GZ-OPM-14A 867.51 867.21
GZ-OPM-14B 867.73 867.30
GZ-OPM-14C 867.48 867.21
GZ-OPM-14D 867.40 867.15

Notes:
1. Data are in feet.
2. "-" indicates no measurement taken. 
3. "dry" indicates the well is dry, elevation shown is based on bottom of well.  
4. "NI" indicates not installed.
5. 1 psi = 2.307 ft of water
6. "Frozen" Indicates the well was frozen and no measurement could be made.
7. "FA" indicates flowing artesian condition observed, measurement could not be made due to packer or instrument 
malfunction.

7/31/2017 8/25/2017 10/3/2017 12/11/2017 1/25/2018 3/19/2018 6/19/2018 9/10/2018 12/13/2018 3/18/2019 6/20/2019 9/11/2019 12/13/2019 3/9/2020 6/8/2020 9/14/2020 12/14/2020 3/11/2021 6/14/2021 9/21/2021 12/14/2021

1,069.2 - dry - 1,072.7 - 1,067.2 1,066.4 1,071.7 1,070.7 1,072.4 1,063.8 1,072.2 1,073.7 1,069.6 dry dry 1,068.5 1,069.2 1,067.5 1,072.3
1,070.1 - 1,062.5 - 1,073.8 - 1,067.5 1,066.5 1,072.5 1,072.0 1,073.0 1,063.8 1,073.0 1,074.3 1,070.3 1,057.3 1,063.1 1,069.1 1,070.1 1,068.0 1,073.2

dry - dry - 1,061.4 - dry dry 1,060.5 dry 1,063.2 dry dry dry dry dry dry dry dry dry 1,052.5
1,042.8 - 1,039.5 - 1,052.0 - 1,041.3 1,043.1 1,048.5 1,046.6 1,061.6 1,043.9 1,048.4 1,060.8 1,047.4 1,057.0 1,043.7 1,040.7 1,045.9 1,044.6 1,049.7
1,063.7 - 1,061.3 - 1,065.1 - 1,062.9 1,060.5 1,064.8 1,064.7 1,064.4 1,061.6 1,065.0 1,065.1 1,063.7 dry dry 1,063.8 1,063.8 1,062.9 1,064.9

dry - dry - dry - dry dry 1,058.0 dry 1,060.9 dry dry dry dry dry dry 1,057.2 dry dry dry
dry - dry - dry - dry dry dry dry dry dry dry dry dry dry dry dry dry dry dry

1,040.4 - 1,029.3 - 1,058.4 - 1,033.1 1,032.4 1,057.7 1,045.6 1,061.5 1,029.3 1,052.0 1,055.4 1,049.3 dry 1,033.1 1,029.1 1,039.3 1,032.3 1,049.8
1,056.1 - 1,055.1 - 1,056.9 - 1,053.9 1,056.1 1,056.8 1,056.8 1,062.3 1,056.8 1,056.8 1,065.1 1,056.7 1,048.5 1,056.8 1,053.7 1,056.2 1,056.7 1,056.8

- - - - - - - - - - - - - - - - - - - - 867.9
- - - - - - - - - - - - - - - - - - - - 868.0
- - - - - - - - - - - - - - - - - - - - 867.5
- - - - - - - - - - - - - - - - - - - - 868.5
- - - - - - - - - - - - - - - - - - - - 867.4
- - - - - - - - - - - - - - - - - - - - 864.7
- - - - - - - - - - - - - - - - - - - - 867.0
- - - - - - - - - - - - - - - - - - - - 866.1
- - - - - - - - - - - - - - - - - - - - 865.5
- - - - - - - - - - - - - - - - - - - - 864.8
- - - - - - - - - - - - - - - - - - - - 864.6
- - - - - - - - - - - - - - - - - - - - 864.9
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TABLE 7

GROUNDWATER EXTRACTION WELL CONSTRUCTION SUMMARY

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

 04.0190030.02

Page 1 of 1

Well Location

Groundwater 

Extraction Well 

 Screened 

Hydrogeologic 

Unit 

Ground Surface 

Elevation 

(feet)

Reference Point 

Elevation  (TOC) 

(feet)

Screened Interval 

Depth     

(feet)

Screened/Open 

Borehole Interval  

Elevation

(feet)

Well Depth 

(feet)

Bottom of Well 

Elevation 

(feet)

ID of 

PVC/Borehole 

Diameter 

(Inches)

Pump Intake  Depth 

(feet)

Approximate 

Pump Intake 

Elevation 

(feet)
RW-1 Overburden 1,078.2 1,079.9 6.4-16.4 1,071.8-1,061.8 16.4 1,061.8 6 10.4 1,070
RW-2 Bedrock 1,078.9 1,078.6 1,058 - 1,010 69.5 1,010 6 64.0 1,015
RW-3 Overburden 1,077.5 1,077.2 9.8-19.8 1,067.7 - 1,057.7 19.8 1,057.7 6 14.0 1,063
RW-4 Overburden 1,076.2 1,075.6 10.6-20.6 1,065.6 - 1,055.6 20.6 1,055.6 6 15.0 1,061
RW-5 Bedrock 1,075.7 1,077.1 1,050 - 986 90.2 985.5 6 65.0 1,012
RW-6 Overburden 1,077.0 1,076.8 8.4-18.4 1,068.6 - 1,058.6 18.4 1,058.6 6 14.7 1,062
RW-7 Bedrock 1,028.1 1,029.1 1,000 - 944 75 944 6 80.0 949
RW-8 Bedrock 1,077.2 1,078.1 1,055 - 984 93 984 6 65.0 1,013
RW-9 Overburden 1,077.2 1,076.5 7.5-17.5 1,069.7 - 1,059.7 17.5 1,059.7 6 11.5 1,065

RW-10 Overburden 1,078.2 1,078.3 6.8-16.8 1,071.4 - 1,061.4 16.8 1,061.4 6 11.3 1,067
RW-11 Overburden 1,079.4 1,080.8 8.5-18.5 1,070.9 - 1,060.9 18.5 1,060.9 6 13.0 1,068
RW-12 Bedrock 1,079.1 1,078.4 1,055 - 1,009 70 1,009 6 65.0 1,013
RW-13 Bedrock 967.1 967.7 928 - 847 120 847 6 48.7 919
RW-14 Bedrock 966.1 968.2 927 - 856 110 856 6 49.4 919

ORW-01 Overburden 877.4 879.1 7-27 872.1 - 852.1 30 847.4 11 24.5 853
ORW-02 Overburden 879.3 880.7 8-38 872.7 - 842.7 38 841.3 11 32.5 847
ORW-03 Overburden 879.0 880.4 8-38 872.4 - 842.4 38 841.0 12 32.5 847
ORW-04 Overburden 876.0 877.9 5-30 872.9 - 847.9 30 846.0 12 24.5 851
ORW-05 Overburden 874.5 876.4 6-31 870.4 - 845.4 31 843.5 12 25.5 849
ORW-06 Overburden 873.9 875.3 5.3-30.3 870.0 - 845.0 30.3 843.6 12 24.8 849
ORW-07 Overburden 873.8 875.2 9-29 866.2 - 846.2 29.5 844.3 12 24.0 850
ORW-08 Overburden 874.0 875.4 4.5-29.5 870.9 - 845.9 29.5 844.5 12 24.0 850
ORW-09 Overburden 873.9 876.3 30-40 846.3 - 836.3 41 832.9 6 35.7 838
ORW-10 Overburden 873.0 874.6 5.5-30.5 869.1 - 844.1 30.5 842.5 12 25.0 848
ORW-11 Overburden 872.9 874.2 6-33 868.2 - 841.2 33 839.9 12 27.5 845
ORW-12 Overburden 873.1 874.3 4.5-34.5 869.8 - 839.8 34.5 838.6 12 29.0 844
ORW-13 Overburden 872.7 873.9 8-33 865.9 - 840.9 33 839.7 12 27.5 845
ORW-14 Overburden 871.5 873.1 8.5-38.5 864.6 - 834.6 30 841.5 12 24.5 847
ORW-15 Overburden 870.6 871.7 8-34 863.7 - 837.7 34 836.6 12 28.5 842

ONSITE

MOD-2

MOD-1

Notes:
1. Units are feet or inches as shown.
2. TOC indicates top of casing.
3. Bedrock wells are open hole.
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TABLE 8A

TREATMENT SYSTEM INFLUENT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

 04.0190030.02

Page 1 of 4

Date Diethyl Ether Acetone 2-Butanone Tetrahydrofuran 1,4-Dioxane Arsenic Chromium Copper Barium Iron Lead Nickel Zinc Manganese Dissolved Manganese Mercury Selenium Bromide Chloride Total Cyanide Ammonia-N Suspended Solids
2/1/2017 20 100 130 370 45 <1 <1 - 7 5,300 <1 - - 380 - <0.1 <1 - - - - -
2/3/2017 - - - - - <1 <1 - 9 4,400 <1 - - 240 - <0.1 <1 - - - - -
2/6/2017 42 10 <10 30 50/75 <1 <1 - 8 5,300 <1 - - 300 - <0.1 <1 - - - - -
2/8/2017 - - - - - - <1 - - - <1 - - - - - - 200 3,000 - - -
2/9/2017 - - - - - <1 <1 - 10 4,000 <1 - - 360 - <0.1 <1 - - - - -

2/14/2017 42 <10 10 40 60/53 <1 <1 - 8 4,300 <1 - - 380 - <0.1 - - - - -
2/21/2017 79 <10 <10 30 100/91 <1 <1 - 9 4,000 <1 - - 390 - <0.1 <1 - - - - -
2/27/2017 33 <10 <10 20 48 <1 <1 - 8 2,800 <1 - - 370 - <0.1 <1 - - - - -

3/6/2017 62 <10 <10 30 38 <1 <1 - 7 2,600 <1 - - 1,500 - <0.1 <1 - - - - -
3/13/2017 36 <10 <10 <10 22 <1 <1 - 6 1,200 <1 - - 330 - <0.1 <1 - - - - -
3/20/2017 - - - - - - - - - - - - - 270 270 - - - - - - -
3/31/2017 - <10 <10 - 19 - - - - - - - - - - - - - 3,000 <10/6 - -

4/3/2017 31 <10 <10 <10 24 <1 <1 - 5 970 <1 - - 330 - <0.1 <1 - - - - -
5/1/2017 - 78.4 50 - 18 <1 1 4.6 - 4,400 0.7 4.5 8 - - <0.1 <1 - 5,000 <5 110 46,000
5/3/2017 - <10 <10 - 57 <1 <1 0.5 - 1,800 <0.1 2.8 <1 - - <0.1 <1 - 4,000 <5 60 <5,000
5/8/2017 - <10 <10 - 60 <1 <1 0.4 - 1,500 0.1 2.5 <1 - - <0.1 <1 - 4,000 <5 <50 <5,000

5/15/2017 - <10 <10 - 80 <1 <1 0.3 - 1,800 <0.1 1.8 <1 - - <0.1 <1 - 4,000 <5 <50 <5,000
5/22/2017 - <10 <10 - 42 <1 <1 0.4 - 1,600 <0.1 2.1 <1 - - <0.1 <1 - 4,000 6 <50 <5,000
5/30/2017 - <10 <10 - 37 <1 <1 0.4 - 1,500 <0.1 2.5 2 - - <0.1 <1 - 4,000 <5 <50 6,000

6/7/2017 - - - - 40
6/12/2017 - <10 <10 - 34 <1 <1 0.5 - 1,400 <0.1 2.2 3 - - <0.1 <1 - 4,000 <5 <50 <5,000
6/14/2017 - - - - 31 - - - -
6/29/2017 - - - - 29 - - - -

7/6/2017 - <10 <10 - 37 <1 <1 0.4 - 1,900 <0.1 2.0 <1 - - <0.1 <1 - 4,000 <5 <50 <5,000
7/13/2017 - - - - 28 - - - - - - - - - - - - - - - - -
7/26/2017 - - - - 34 - - - - - - - - - - - - - - - - -

8/8/2017 - <10 <10 - 35 <1 <1 0.5 - 1,500 <0.1 1.1 <2 - - <0.1 <1 - 4,000 7 <50 <5,000
8/15/2017 - - - - 25 - - - - - - - - - - - - - - - - -
8/22/2017 - <10 <10 - 17 <1 <1 1.0 - 1,600 <0.1 2.8 <2 - - <0.1 <1 - 4,000 <5 <50 <5,000

9/8/2017 - <10 <10 - 27 <1 <1 0.4 - 1,400 <0.1 1.7 <2 - - <0.1 <1 - 2,000 <5 <50 <5,000
9/12/2017 - - - - 45 - - - - - - - - - - - - - - - - -

10/13/2017 - <10 <10 - 26 <1 <1 0.8 - 1,700 <0.1 0.5 <2 - - <0.1 <1 - 2,000 <5 <50 5,000
10/18/2017 - - - - 29 - - - - - - - - - - - - - - - -

11/9/2017 - <10 <10 - 19 <1 <1 0.8 - 940 <0.1 1.2 0.2 - - <0.1 <1 - 6,000 <5 <50 <5,000
11/13/2017 - - - - 35 - - - - - - - - - - - - - - - - -
11/27/2017 - - - - 42 - - - - - - - - - - - - - - - - -

1/8/2018 - <10 <10 - 23 <1 <1 0.6 - 1,300 <0.1 1.5 <5 - - <0.1 <1 - 3,000 <5 <50 <5,000
2/5/2018 - - - - 27 - - - - - - - - - - - - - - - - -
2/9/2018 - <10 <10 - 22 <10 <1 0.7 - 1,300 <0.1 2.1 2 - - <0.1 <1 - 4,000 8 <50 <5000

3/15/2018 - <10 <10 - 20 <10 <1 1.0 - 1,200 <0.1 1.8 3 - - <0.1 <1 - 5,400 7.1 <50 <5000
3/19/2018 - - - - 19 - - - - - - - - - - - - - - - - -

4/2/2018 - - - - 23 - - - - - - - - - - - - - - - - -
4/12/2018 - - - - 23 - - - - - - - - - - - - - - - - -
4/17/2018 - <10 <10 - 17 <1 <1 0.9 - 1,200 <0.1 3.4 2 - - <0.1 <1 - 5,800 <5 <50 <5,000
4/25/2018 - - - - 18 - - - - - - - - - - - - - - - - -

5/7/2018 - - - - 17 - - - - - - - - - - - - - - - - -
5/18/2018 - <10 <10 - 16 <1 <1 1.1 - 1,100 <0.1 1.9 2 - - <0.1 <1 - 6,800 <5 <50 <5,000
5/22/2018 - - - - 17 - - - - - - - - - - - - - - - - -

Parameters (µg/L)
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TABLE 8A

TREATMENT SYSTEM INFLUENT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

 04.0190030.02

Page 2 of 4

Date Diethyl Ether Acetone 2-Butanone Tetrahydrofuran 1,4-Dioxane Arsenic Chromium Copper Barium Iron Lead Nickel Zinc Manganese Dissolved Manganese Mercury Selenium Bromide Chloride Total Cyanide Ammonia-N Suspended Solids

Parameters (µg/L)

6/12/2018 - - - - 23 - - - - - - - - - - - - - - - - -
6/21/2018 - <10 <10 - 20 <1 <1 0.7 - 1,700 <0.1 1.1 2 - - <0.1 <1 - 3,600 <5 <50 <5,000
7/16/2018 - <10 <10 - 17 <1 <1 0.6 - 1,500 <0.1 0.7 1 - - <0.1 <1 - 4,000 <5 <50 <5,000
8/16/2018 - <10 <10 - 14 <1 <1 0.9 - 1,300 <0.1 0.8 1.6 - - <0.1 <1 - 3,600 <5 <50 9,000

9/17/2018 - <10 <10 - 19 <1 <1 0.7 - 2,400 <0.1 0.6 1.1 - - <0.1 <1 - 3,600 <5 <50 5,500
10/15/2018 - <10 <10 - 21 <1 <1 0.6 - 1,000 0.1 1.0 1.6 - - <0.1 <1 - 4,800 <5 <50 <5,000
11/14/2018 - <10 <10 - 17 <1 <1 2.2 - 510 <0.1 5.4 3.0 - - <0.1 <1 - 5,600 <5 <50 <5,000

12/17/2018 -  18 7 <10 - 11 <1 <1 2.1 - 390 0.3 2.9 2.6 - - <0.1 <1 - 8,500 <5 <50 <5,000
1/14/2019 - <10 <10 - 18 <1 <1 1.1 - 1,900 <0.1 2.6 5.4 - - <0.1 <1 - 9,700 5.8 <50 <5,000
2/12/2019 - <10 <10 - 15 <1 <1 1.2 - 1,300 <0.1 1.9 2.2 - - <0.1 <1 - 13,000 <5 <50 <5,000
3/14/2019 - <10 <10 - 20 <1 <1 1.0 - 2,400 <0.1 1.4 2.0 - - <0.1 <1 - 12,000 <5 <50 <5,000
4/24/2019 - <10 <10 - 11 <1 <1 1.4 - 1,400 <0.1 2.2 1.7 - - <0.1 <1 - 14,000 6.8 <50 <5,000
5/20/2019 - <10 <10 - 10 <1 <1 0.7 - 1,100 <0.1 2.8 1.8 - - <0.1 <1 - 11,000 <5 <50 <5,000
6/17/2019 - <10 <10 - 12 <1 <1 0.4 - 2,900 <0.1 2.1 1.5 - - <0.1 <1 - 12,000 <5 <50 <5,000
7/11/2019 - <10 <10 - 15 <1 <1 0.2 - 3,100 <0.1 2.0 1.3 - - <0.1 <1 - 10,000 <5 <50 <5,000
8/15/2019 - <10 <10 - 18 <1 <1 0.39 - 2,300 <0.1 1.1 1.1 - - <0.1 <1 - 9,300 6.9 <50 <5,000
8/23/2019 - - - - - - - - - - - - - - - - - - - <5 - -

9/3/2019 - - - - - - - - - - - - - - - - - - - <5 - -
9/9/2019 - - - - - - - - - - - - - - - - - - - <5 - -

9/16/2019 - - - - - - - - - - - - - - - - - - - <5 - -
9/19/2019 - <10 <10 - 14 <1 <1 0.39 - 1,900 <0.1 1.0 1.3 - - <0.1 <1 - 7,000 11 <50 <5,000
9/23/2019 - - - - - - - - - - - - - - - - - - - 8.5 - -
9/27/2019 - - - - - - - - - - - - - - - - - - - <5 - -
9/30/2019 - - - - - - - - - - - - - - - - - - - <5 - -

10/17/2019 - <10 <10 - 14 <1 <1 0.6 - 2,000 <0.1 0.8 1.1 - - <0.1 <1 - 6,200 <5 <50 <5,000
11/14/2019 - <10 <10 - 16 <1 <1 1.1 - 2,000 <0.1 1.7 5.6 - - <0.1 <1 - 6,800 <5 <50 <5,000
12/19/2019 - <10 <10 - 11 <1 <1 1.0 - 1,700 <0.1 2.0 <1 - - <0.1 <1 - 9,100 11 <50 <5,000
12/31/2019 - - - - - - - - - - - - - - - - - - - 5.5 - -

1/13/2020 - <10 <10 - 11 <1 <1 0.65 - 3,600 <0.1 2.5 1.1 - - <0.1 <1 - 6,800 <5 <50 5,500
2/10/2020 - <10 <10 - 11 <1 <1 1.2 - 6,400 <0.1 2.8 1.0 - - <0.1 <1 - 7,700 <5 <50 8,500

3/9/2020 - <10 <10 - 13 <1 <1 0.97 - 2,500 <0.1 2.5 1 - - <0.1 <1 - 6,000 9.2 <50 <5,000
4/8/2020 - <10 <10 - 12 <1 <1 1.0 - 2,500 <0.1 2.7 7.6 - - <0.1 <1 - 6,700 9.5 81 <5,000

5/11/2020 - <10 <10 - - <1 <1 0.72 - 2,500 <0.1 2.4 <1 - - <0.1 <1 - 7,300 10 <50 <5,000
5/19/2020 - - - - 8.1 - - - - - - - - - - - - - - - - -
6/11/2020 - <10 <10 - 10 <1 <1 0.59 - 3,300 <0.1 1.7 1.6 - - <0.1 <1 - 5,500 <5 <50 <5,000
6/19/2020 - - - - - <1 <1 1.7 - 1,900 <0.1 1.5 1.8 - - <0.1 <1 - - - - -
7/13/2020 - <10 <10 - 11 <1 <1 0.39 - 120 <0.1 0.9 1.9 - - <0.1 <1 - 3,100 23 <50 <5,000
7/27/2020 - - - - - - - - - - - - - - - - - - - <5 - -
8/11/2020 - <10 <10 - 6.3 <1 <1 1.0 - <50 <0.1 2.5 4.7 - - <0.1 <1 - 3,500 <5 <50 <5,000
9/14/2020 - <10 <10 - 6.7 <1 <1 1.3 - <50 <0.1 2.5 7.9 - - <0.1 <1 - 3,500 <5 <50 <5,000

10/19/2020 - <10 <10 - 4.5 <1 <1 2.0 - <50 <0.1 1.5 3.6 - - <0.1 <1 - 3,600 <5 <50 <5,000
11/12/2020 - <10 <10 - 4.5 <1 <1 2.2 - <50 <0.1 1.7 3.9 - - <0.1 <1 - 3,100 <5 170 <5,000
12/14/2020 - <10 <10 - 9.8 <1 <1 1.2 - 500 <0.1 1.2 2.7 - - <0.1 <1 - 3,100 <5 <50 <5,000

1/13/2021 - <10 <10 - 8.3 <0.5 <0.5 1.1 - 770 <0.1 1.0 2.1 - - <0.1 <0.5 - 3,100 <5 <50 <5,000
2/10/2021 - <10 <10 - 12 <0.5 <0.5 1.0 - 610 <0.1 0.84 1.8 - - <0.1 <0.5 - 2,400 <5 <5 <5,000
3/11/2021 - <10 <10 - 18 <0.5 <0.5 1.1 - 730 <0.1 0.61 1.8 - - <0.1 <0.5 - 2,600 <5 <5 <5,000
4/13/2021 - <10 <10 - 20 <0.5 <0.5 1.2 - 1400 <0.1 1.1 2.2 - - <0.1 <0.5 - 3,500 7.6 <5 <5,000
5/10/2021 - <10 <10 - 20 0.51 <0.5 0.78 - 860 <0.1 1.1 1.1 - - <0.1 <0.5 - 5,700 <5 <5 <5,000
6/10/2021 - <10 <10 - 16 <0.5 <0.5 0.97 - 540 <0.1 0.74 7.1 - - <0.1 <0.5 - 2,900 <5 <5 <5,000
7/12/2021 - <10 <10 - 5.9 <0.5 <0.5 1.1 - <0.1 <0.1 0.74 1.5 - - <0.1 <0.5 - 2,400 <5 <50 <5,000
8/16/2021 - <10 <10 - 5.5 <0.5 <0.5 1.0 - 550 <0.1 0.77 1.6 - - <0.1 <0.5 - 3,100 <5 <5 <5,000
9/16/2021 - <10 <10 - 21 <0.5 0.55 1.4 - 590 <0.1 0.77 3.4 - - <0.1 <0.5 - 2,000 <5 <5 <5,000

10/11/2021 - <10 <10 - 27 <0.5 <0.5 1.4 - 460 <0.1 0.56 1.5 - - <0.1 <0.5 - 1,900 <5 <5 <5,000
11/18/2021 - <10 <10 - 19 <0.5 <0.5 1.2 - 510 <0.1 0.74 1.6 - - <0.1 <0.5 - 2,500 <5 <5 <5,000
12/13/2021 - <10 <10 - 22 <0.5 <0.5 1.2 - 570 <0.1 0.74 1.4 - - <0.1 <0.5 - 2,200 <5 <5 <5,000

Notes:
1. "µg/L" indicates micrograms per liter; "mg/L" indicates milligrams per liter.
2. "NT" indicates that the analyte was not tested for.
3. "NS" indicates that the sample was not sampled.
4. "<" indicates not detected above the analytical laboratory reporting limit shown.
5. "-" indicates not analyzed for referenced parameter.
6. "50/75" indicates two methods used.
7. Conflicting results. EAI reports 18 ug/L using Method 624.1, Pace shows <10.0 ug/L using EPA 1624B.
8. Methyl-t-butyl ether(MTBE) reported at 12ppm in System Influent sample, 1/14/19
9. Silver was detected at a concentration of 0.14 ug/L during the 6/19/2020 sampling event.
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TABLE 8B

TREATMENT SYSTEM EFFLUENT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 3 of 4

Date Diethyl Ether Acetone 2-Butanone Tetrahydrofuran 1,4-Dioxane Arsenic Chromium Copper Barium Iron Lead Nickel Zinc Manganese Dissolved Manganese Mercury Selenium Bromide Chloride Total Cyanide Ammonia-N Suspended Solids
Effluent Limitations - 7,970 - - 0.32 10 323 9.8 - 5,000 3.43 1,450 54.8 - - 0.739 235.8 - - 5.2 - 30,000

2/1/2017 <5 <10 <10 <10 <0.25 14 <1 - 51 110 <1 - - <0.005 - <0.1 30 - - - - -
2/3/2017 - - - - - 7 <1 - 510 <50 <1 - - 11 - 0.2 <1 - - - - -
2/6/2017 <5 <10 <10 <10 <0.25 9 <1 - 42 <50 <1 - - 15 - 0.2 <1 - - - - -
2/8/2017 - - - - - - - - - - - - - - - - - <100 3,000 - - -
2/9/2017 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

2/14/2017 <5 <10 <10 <10 <0.25 4 <1 NA 450 <50 <1 - - 99 - <0.1 <1 - - - - -
2/21/2017 <5 <10 <10 <10 <0.25 2 <1 NT 320 <50 <1 - - 400 - <0.1 <1 - - - - -
2/27/2017 <5 <10 <10 <10 <0.25 1 <1 NT 400 <50 <1 - - 490 - <0.1 <1 - - - - -

3/6/2017 <5 <10 <10 <10 <0.25 2 <1 NT 740 <50 <1 - - 1,600 - <0.1 <1 - - - - -
3/13/2017 <5 <10 <10 <10 <0.25 3 <1 NT 280 <50 <1 - - 1,300 - <0.1 <1 - - - - -
3/20/2017 - - - - - - - - - - - - - 1,000 970 - - - - - - -
3/31/2017 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

4/3/2017 <5 <10 <10 <10 <0.25 <1 <1 - 200 <50 <1 - - 790 - <0.1 <1 - - - - -
5/1/2017 - <10 <10 - <0.25 <1 <1 0.1 - 60 <0.1 3.2 6 - - <0.1 <1 - 7,000 <5 <50 10,000
5/3/2017 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 2.5 2 - - <0.1 <1 - 4,000 <5 <50 <5,000
5/8/2017 - <10 <10 - <0.25 <1 <1 0.4 - <50 <1 3.1 <1 - - <0.1 <1 - 4,000 <5 <50 <5,000

5/15/2017 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 2.4 1 - - <0.1 <1 - 4,000 <5 <50 <5,000
5/22/2017 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 2.7 <1 - - <0.1 <1 - 4,000 <5 <50 <5,000
5/30/2017 - <10 <10 - <0.25 <1 <1 0.2 - <50 <0.1 3.3 2 - - <0.1 <1 - 4,000 5 <50 6,000
6/12/2017 - <10 <10 - <0.25 <1 <1 2.9 - <50 <0.1 2.7 3 - - <0.1 <1 - 4,000 <5 <50 <5,000

7/6/2017 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 2.2 2 - - <0.1 <1 - 3,000 <5 <50 <5,000
8/8/2017 - <10 <10 - <0.25 <1 <1 0.1 - <50 <0.1 1.1 <2 - - <0.1 <1 - 4,000 6 <50 <5,000

8/22/2017 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 0.7 <2 - - <0.1 <1 - 3,000 <5 <50 <5,000
9/8/2017 - <10 <10 - <0.25 <1 <1 <0.1 - 250 <0.1 0.7 <2 - - <0.1 <1 - 2,000 <5 <50 <5,000

10/13/2017 - <10 <10 - <0.25 <1 <1 <0.1 - 90 <0.1 0.4 <2 - - <0.1 <1 - 2,000 <5 <50 <5,000
11/9/2017 - <10 <10 - <0.25 <1 <1 1.5 - <50 <0.1 0.9 0.1 - - <0.1 <1 - 6,000 <5 <50 <5,000

1/8/2018 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 0.9 <5 - - <0.1 <1 - 3,000 <5 <50 <5,000
2/9/2018 - <10 <10 - <0.25 <1 <1 0.1 - <50 <0.1 0.9 <5 - - <0.1 <1 - 4,000 <5 <50 <5000

3/15/2018 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 1 <5 - - <0.1 <1 - 5,900 <5 <50 <5000
4/17/2018 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 1.9 <5 - - <0.1 <1 - 5,900 <5 <50 <5,000
5/18/2018 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 1.4 <5 - - <0.1 <1 - 7,100 <5 <50 <5,000
6/21/2018 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 0.3 <5 - - <0.1 <1 - 3,200 <5 <50 <5,000
7/16/2018 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 0.2 2 - - <0.1 <1 - 4,400 <5 <50 <5,000
8/16/2018 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 0.4 4.7 - - <0.1 <1 - 3,700 <5 <50 <5,000
9/17/2018 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 0.1 <1 - - <0.1 <1 - 3,100 <5 <50 <5,000

10/15/2018 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 0.4 1.3 - - <0.1 <1 - 4,300 <5 <50 <5,000
11/14/2018 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 0.5 2.0 - - <0.1 <1 - 5,400 <5 <50 <5,000
12/17/2018 - <10 <10 - <0.25 <1 <1 0.2 - <50 0.4 1.1 <1 - - <0.1 <1 - 8,200 <5 <50 <5,000

1/14/2019 - <10 <10 - <0.25 <1 <1 <0.1 - <50 <0.1 2.2 2.2 - - <0.1 <1 - 9,500 <5 <50 <5,000
2/12/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 1.8 4.0 - - <0.1 <1 - 13,000 <5 <50 <5,000
3/14/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 1.0 1.4 - - <0.1 <1 - 12,000 <5 <50 <5,000
4/24/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 1.0 1.6 - - <0.1 <1 - 14,000 <5 <50 <5,000
5/20/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.9 1.2     - <0.1 <1 - 12,000 <5 <50 <5,000
6/17/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.9 1.5 - - <0.1 <1 - 12,000 <5 <50 <5,000
7/11/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 1.0 2.0 - - <0.1 <1 - 10,000 <5 <50 <5,000
8/15/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.29 <1 - - <0.1 <1 - 9,200 5.9 <50 <5,000
8/23/2019 - - - - - - - - - - - - - - - - - - - <5 - -
9/19/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.26 2.0 - - <0.1 <1 - 7,000 6.4 <50 <5,000
9/27/2019 - - - - - - - - - - - - - - - - - - - <5 - -
9/30/2019 - - - - - - - - - - - - - - - - - - - <5 - -

10/17/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.2 <1 - - <0.1 <1 - 6,200 <5 <50 <5,000
11/14/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.36 1.3 - - <0.1 <1 - 7,000 <5 <50 <5,000
12/19/2019 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 1.0 <1 - - <0.1 <1 - 9,200 8.5 <50 <5,000
12/31/2019 - - - - - - - - - - - - - - - - - - - <5 - -

1/13/2020 - <10 <10 - <0.2 <1 <1 0.19 - <50 <0.1 0.57 <1 - - <0.1 <1 - 6,700 <5 <50 <5,000
2/10/2020 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.61 <1 - - <0.1 <1 - 8,000 <5 <50 <5,000

3/9/2020 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.63 <1 - - <0.1 <1 - 5,800 <5 <50 <5,000
4/8/2020 - <10 <10 - <0.2 <1 1.6 0.14 - 82 0.93 1.2 - - <0.1 <1 - 6,900 <5 <50 <5,000

5/11/2020 - <10 <10 - - <1 <1 <0.1 - <50 <0.1 0.76 <1 - - <0.1 <1 - 7,100 <5 78 <5,000
5/19/2020 - - - - <0.2 - - - - - - - - - - - - - - - - -

Parameters (µg/L)

\\GZABedford\Jobs\04Jobs\0190000s\04.0190030.00\04.0190030.02\Report\2021 ASR\Tables\04.0190030.02 Table 8A, 8B Treatment System 020822.xlsx GZA GeoEnvironmental, Inc.



TABLE 8B

TREATMENT SYSTEM EFFLUENT DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 4 of 4

Date Diethyl Ether Acetone 2-Butanone Tetrahydrofuran 1,4-Dioxane Arsenic Chromium Copper Barium Iron Lead Nickel Zinc Manganese Dissolved Manganese Mercury Selenium Bromide Chloride Total Cyanide Ammonia-N Suspended Solids
Effluent Limitations - 7,970 - - 0.32 10 323 9.8 - 5,000 3.43 1,450 54.8 - - 0.739 235.8 - - 5.2 - 30,000

Parameters (µg/L)

6/11/2020 - <10 <10 - <0.2 17 1.1 <0.1 - <50 <0.1 0.85 3.4 - - 0.16 <1 - 5,600 <5 51 <5,000
6/19/2020 - - - - - 4.5 <1 0.13 - <50 <0.1 0.31 <1 - - <0.1 <1 - - - - -
7/13/2020 - <10 <10 - 0.57 1.1 <1 <0.1 - <50 <0.1 0.53 2.0 - - <0.1 <1 - 3,100 5.9 <50 <5,000
7/27/2020 - - - - - - - - - - - - - - - - - - - <5 - -
8/11/2020 - <10 <10 - <0.2 0.95 <1 <0.1 - <50 <0.1 0.78 1.7 - - <0.1 <1 - 3,400 <5 <50 <5,000
9/14/2020 - <10 <10 - <0.2 <1 <1 3.6 - <50 <0.1 0.71 1.1 - - <0.1 <1 - 3,500 <5 <50 <5,000

10/19/2020 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.61 3.2 - - <0.1 <1 - 2,600 <5 <50 <5,000
11/12/2020 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.85 1.8 - - <0.1 <1 - 2,600 <5 67 <5,000
12/14/2020 - <10 <10 - <0.2 <1 <1 <0.1 - <50 <0.1 0.79 1.6 - - <0.1 <1 - 2,800 <5 120 <5,000

1/13/2021 - <10 <10 - <0.2 <0.5 <0.5 <0.1 - <50 <0.1 0.98 2.8 - - <0.1 <0.5 - 2,900 <5 <5 <5,000
2/10/2021 - <10 <10 - <0.2 <0.5 <0.5 <0.1 - <50 <0.1 0.79 1.2 - - <0.1 <0.5 - 2,300 <5 <5 <5,000
3/11/2021 - <10 <10 - <0.2 <0.5 <0.5 <0.1 - <50 <0.1 0.46 1.4 - - <0.1 <0.5 - 2,200 <5 <5 <5,000
4/13/2021 - <10 <10 - <0.2 <0.5 <0.5 0.17 - <50 <0.1 0.56 0.15 - - <0.1 <0.5 - 3,600 <5 <5 <5,000
5/10/2021 - <10 <10 - <0.2 <0.5 <0.5 0.16 - <50 <0.1 0.57 1.7 - - <0.1 <0.5 - 5,500 <5 <5 <5,000
6/10/2021 - <10 <10 - <0.2 <0.5 <0.5 <0.1 - <50 <0.1 0.29 2.5 - - <0.1 <0.5 - 2,800 <5 <5 <5,000
7/12/2021 - <10 <10 - 0.21 <0.5 <0.5 <0.1 - <50 <0.1 0.24 1.9 - - <0.1 <0.5 - 2,500 <5 <5 <5,000
8/16/2021 - <10 <10 - <0.2 <0.5 <0.5 0.14 - <50 <0.1 0.29 2.6 - - <0.1 <0.5 - 3,300 <5 <5 <5,000
9/16/2021 - <10 <10 - <0.2 <0.5 <0.5 0.12 - <50 <0.1 0.22 1.7 - - <0.1 <0.5 - 2,000 <5 <5 <5,000

10/11/2021 - <10 <10 - <0.2 <0.6 0.5 0.11 - <50 <0.1 0.18 1.8 - - <0.1 <0.5 - 2,000 <5 <5 <5,000
11/18/2021 - <10 <10 - <0.2 <0.5 <0.5 <0.1 - <50 <0.1 0.25 2.2 - - <0.1 <0.5 - 2,400 <5 <5 <5,000
12/13/2021 - <10 <10 - <0.2 <0.5 0.5 <0.1 - <50 <0.1 0.30 1.5 - - <0.1 <0.5 - 2,700 <5 <5 <5,000

Notes:
1.  "µg/L" indicates micrograms per liter; "mg/L" indicates milligrams per liter.
2.  "NT" indicates that the analyte was not tested for. 
3.  "NS" indicates that the sample was not sampled.
4.  "<" indicates not detected above the analytical laboratory reporting limit shown.
5.  "-" indicates not analyzed for referenced parameter.  
6.  "Value/Value*" indicates that there was a detection for both analysis for 1,4-dioxane performed using EPA Method 8260B and 8260B SIM, respectively. 
7.  Antimony was detected at a concentration of 4.1 ug/L and 2.7 in the 6/11/2020 and 6/19/20 effluent samples, respectively.
8.  Antimony was detected at a concentration of 0.73 ug/L in the 7/13/2020 effluent sample 
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TABLE 9A

REMEDIAL SYSTEM SUPPLEMENTAL GROUNDWATER PERFORMANCE DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 1 of 2

Sample Date
1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.

12/29/2016 2.2 12/29/2016 2.7 12/28/2016 47 12/28/2016 110 1/26/2017 0.27 1/26/2017 18 1/25/2017 3.8 1/25/2017 4.0 1/25/2017 12

7/27/2017 <0.25 7/27/2017 16 1/26/2017 29 1/26/2017 160 9/29/2017 dry 9/29/2017 54 9/29/2017 dry 9/29/2017 1.2 9/29/2017 dry

9/29/2017 dry 8/25/2017 22 7/27/2017 23 7/27/2017 59 1/25/2018 <0.25 1/25/2018 19 1/25/2018 0.98 1/25/2018 1.3 1/25/2018 2.8

1/25/2018 <0.25 9/29/2017 18 9/29/2017 25 8/25/2017 60 12/20/2018 <0.2 9/18/2018 24 12/20/2018 0.9 9/18/2018 0.79 12/26/2018 0.36

12/26/2018 <0.2 1/25/2018 7.7 1/25/2018 22 9/29/2017 200 12/18/2019 <0.2 12/20/2018 13 12/18/2019 1.7 12/20/2018 0.66

12/18/2019 <0.2 12/26/2018 13 12/26/2018 33 1/25/2018 82 6/17/2021 <0.2 12/18/2019 9.4 3/17/2021 1.2 12/18/2019 0.95

6/17/2021 <0.2 12/18/2019 6.6 12/18/2019 21 9/12/2018 67 9/27/2021 <0.2 6/16/2020 4.3 6/17/2021 1.4 12/18/2020 8.0

6/16/2020 5.5 6/16/2020 13 12/26/2018 25 12/18/2020 2.4 9/27/2021 1.3 3/17/2021 1.3

12/22/2020 3.8 12/22/2020 25 12/18/2019 59 3/17/2021 1.4 6/17/2021 0.84

6/17/2021 6.3 3/17/2021 21 6/16/2020 65 6/17/2021 1.1 9/27/2021 0.69

9/27/2021 3.9 6/17/2021 30 12/22/2020 36 9/27/2021 0.96

9/27/2021 19 3/17/2021 50

6/17/2021 64

9/27/2021 29

Sample Date
1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.

Overburden

1/25/2017 21 1/26/2017 53 1/26/2017 dry 1/26/2017 dry 1/25/2017 <0.25 1/26/2017 0.71

9/29/2017 5.5 9/29/2017 32 9/29/2017 dry 9/29/2017 dry 9/29/2017 dry 9/29/2017 <0.25

1/25/2018 16 1/25/2018 7.5 1/25/2018 dry 1/25/2018 dry 1/25/2018 <0.25 1/25/2018 <0.25

9/18/2018 4.4 12/20/2018 5.1 12/26/2018 <0.2 9/18/2018 <0.2

12/26/2018 5.3 12/18/2019 12 12/18/2019 <0.2 12/26/2018 <0.2

12/18/2019 4.0 6/16/2020 4.0 12/18/2020 <0.2 12/18/2019 <0.2

6/16/2020 3.5 3/17/2021 5.5 6/17/2021 <0.2 12/18/2020 <0.2

12/18/2020 1.4 6/17/2021 6.3 9/27/2021 <0.2 6/17/2021 0.22

3/17/2021 3.4 9/27/2021 8.1 9/27/2021 <0.2

6/17/2021 3.7

9/27/2021 1.8

Sample Date
1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.

11/3/2021 62 11/3/2021 96 11/3/2021 59 11/3/2021 110 11/3/2021 69 11/3/2021 81 11/3/2021 99 11/3/2021 430

Sample Date
1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.
Sample Date

1,4-Dioxane 

Conc.

11/3/2021 250 11/3/2021 280 11/3/2021 120 11/3/2021 400

OverburdenOverburdenBedrock

Overburden Bedrock

GZ-PM-5L GZ-PM-6U GZ-PM-7U GZ-PM-8U

Bedrock Bedrock Bedrock Bedrock Overburden

BedrockBedrock

GZ-PM-4L GZ-PM-5UGZ-PM-3L GZ-PM-4U

GZ-PM-9LGZ-PM-8L

Overburden Bedrock

GZ-PM-1LGZ-PM-1U GZ-PM-2U GZ-PM-2L GZ-PM-3U

GZ-OPM-11B GZ-OPM-11C GZ-OPM-11D

Overburden Overburden Overburden Overburden Overburden Overburden Overburden Overburden

GZ-OPM-6A GZ-OPM-6B GZ-OPM-6C GZ-OPM-6D GZ-OPM-11A

Overburden Overburden Overburden Overburden

GZ-OPM-14A GZ-OPM-14B GZ-OPM-14C GZ-OPM-14D

Notes:
1. Data indicate concentrations of 1,4-dioxane in micrograms per liter.
2. "<" indicates that 1,4-dioxane was not detected above the associated reporting limit.
3." dry" indicates no water in monitoring well at the time of the respective sampling round.

\\GZABedford\Jobs\04Jobs\0190000s\04.0190030.00\04.0190030.02\Report\2021 ASR\Tables\

04.0190030.02 Table 9A, 9B GZ-PM Concentrations 020822.xlsx\Table 9A GZA GeoEnvironmental, Inc.



TABLE 9A

REMEDIAL SYSTEM SUPPLEMENTAL GROUNDWATER PERFORMANCE DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 2 of 2

ORW-1 ORW-2 ORW-3 ORW-4 ORW-5 ORW-6 ORW-7 ORW-8 ORW-9 ORW-10 ORW-11 ORW-12 ORW-13 ORW-14 ORW-15

1/18/2021 - 140 - 56 - - - - - - - 260 - 170 -

1/21/2021 - - 44 - - - - - - 330 - - - - -

1/25/2021 25 - - - - - - - - - - - - - -

2/23/2021 21 49 41 41 59 110 140 280 340 340 640 170 200 200 55

9/23/2021 19 38 29 29 46 100 110 190 230 280 490 190 180 170 47

RW-13 RW-14 MOD-1 MOD-2

Sample Date Sample Date

2/23/2021 2.2 8.1 1/28/2021 88 14

9/23/2021 1.6 5.9 2/23/2021 140 4.7

12/17/2021 1.3 5.6

System

Overburden

1,4-Dioxane Concentration

Sample Date

1,4-Dioxane Conc. 1,4-Dioxane Conc.

Bedrock

Notes:
1. Data indicate concentrations of 1,4-dioxane in micrograms per liter.
2.  "<" indicates that 1,4-dioxane was not detected above the associated reporting limit.
3." dry" indicates no water in monitoring well at the time of the respective sampling round.
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TABLE 10

SUPPLEMENTAL TREATMENT SYSTEM DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

 04.0190030.02

Page 1 of 4

Inf. Mid. Eff.
2/1/2017 45 - <0.25 - - - <0.25
2/6/2017 75 - <0.25 - - - <0.25

2/14/2017 53 - <0.25 - - - <0.25
2/21/2017 91 - <0.25 - - - <0.25
2/27/2017 48 - <0.25 - - - <0.25
5/22/2017 42 19 <0.25 - - - <0.25
5/24/2017 - - 440 <0.25 <0.25 -
5/30/2017 37 58 <0.25 - - - <0.25
6/2/2017 - - 2,900 <0.25 <0.25 -
6/7/2017 40 73 <0.25 - - - <0.25
6/9/2017 - - 1,400 <0.25 <0.25 -

6/12/2017 34 - - - - - <0.25
6/14/2017 31 36 <0.25 2,700 0.46 <0.25 -
6/29/2017 29 39 <0.25 1,600 9.9 <0.25 -
7/6/2017 37 - - - - - <0.25

7/13/2017 28 27 <0.25 2,400 29 <0.25 -
7/26/2017 34 37 <0.25 2,400 <0.25 <0.25 -
8/8/2017 35 - - - - - <0.25

8/15/2017 25 31 <0.25 2,700 <0.25 <0.25 -
8/22/2017 17 - - - - - <0.25
9/8/2017 27 - - - - - <0.25

9/12/2017 45 46 <0.25 1,800 <0.25 <0.25 -
10/13/2017 26 - - - - - <0.25
10/18/2017 29 - <0.25 2,900 <0.25 <0.25 -
11/9/2017 19 - - - - - <0.25

11/13/2017 35 - <0.25 2,100 <0.25 <0.25 -
11/27/2017 42 - <0.25 1,800 0.59 <0.25 -
12/8/2017 22 - - - - - <0.25
1/2/2018 31 - <0.25 2,200 21 <0.25 -
1/8/2018 23 - - - - - <0.25

1/22/2018 24 - <0.25 1,400 <0.25 <0.25 -
2/5/2018 27 - <0.25 1,800 <0.25 <0.25 -
2/9/2018 22 - - - - - <0.25

2/21/2018 31 - <0.25 1,400 <0.25 <0.25 -
3/6/2018 21 - <0.25 - - - -

3/15/2018 20 - - 600 3.8 <0.25 <0.25
3/19/2018 19 - <0.25 1,500 30 <0.25 -
4/2/2018 23 - <0.25 1,400 <0.25 0.42 -

4/12/2018 23 - <0.25 13,000 1.5 <0.25 -
4/17/2018 17 - - - - - <0.25

System

Eff.
Date System Inf. Post Carbon

System

Mid.
LGAC
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TABLE 10

SUPPLEMENTAL TREATMENT SYSTEM DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

 04.0190030.02

Page 2 of 4

Inf. Mid. Eff.

System

Eff.
Date System Inf. Post Carbon

System

Mid.
LGAC

4/25/2018 18 - <0.25 1,800 <0.25 <0.25 -
5/7/2018 17 - <0.25 1,200 <0.25 <0.25 -

5/18/2018 16 - - - - - <0.25
5/22/2018 17 - <0.25 1,200 <0.25 <0.25 -
6/12/2018 23 - <0.25 1,100 4.1 <0.25 -
6/21/2018 20 - - - - - <0.25
7/16/2018 17 - - - - - <0.25
7/18/2018 - <0.25 40 <0.25 - -
7/26/2018 1.0 <0.25 - - - -
8/16/2018 14 - - - - - <0.25
9/6/2018 8.2 <0.25 230 <0.25 - -

9/17/2018 19 15 - - - - <0.25
10/15/2018 21 - - - - - <0.25
10/18/2018 19 <0.2 860 <0.2 - -
11/14/2018 17 - - - - - <0.25
11/19/2018 18 <0.2 1,100 0.24 - -
12/13/2018 18 <0.2 1,400 <0.2 - -
12/17/2018 11 - - - - - <0.25

1/2/2019 11 - <0.2 1,200 <0.2 - -
1/14/2019 18 - - - - - <0.25
1/23/2019 19 - <0.2 1,200 0.34 - -
2/6/2019 17 - <0.2 1,100 4.2 - -

2/12/2019 15 - - - - - <0.25
2/25/2019 20 - <0.2 1,700 <0.2 - -
3/14/2019 20 - - - - - <0.25
3/20/2019 18 - <0.2 970 <0.2 - -
4/8/2019 11 - <0.2 1,700 2.4 - -

4/22/2019 16 - <0.2 1,700 27 - -
4/24/2019 11 - - - - - <0.2
5/14/2019 14 - <0.2 1,100 <0.2 - -
5/20/2019 10 - - - - - <0.2
6/10/2019 14 - - - - - <0.2
6/17/2019 12 - - - - - <0.2
7/2/2019 15 - <0.2 920 0.28 - -

7/11/2019 15 - - - - - <0.2
7/21/2019 15 0.56 <0.2 680 <0.2 - -
8/15/2019 18 - - - - - <0.2
8/21/2019 18 - <0.2 44 0.22 - -
9/19/2019 14 - - - - - <0.2

10/14/2019 22 - <0.2 130 0.89 - -
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TABLE 10

SUPPLEMENTAL TREATMENT SYSTEM DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

 04.0190030.02

Page 3 of 4

Inf. Mid. Eff.

System

Eff.
Date System Inf. Post Carbon

System

Mid.
LGAC

10/17/2019 14 - - - - - <0.20
11/14/2019 16 - - - - - <0.20
11/18/2019 27 - <0.2 910 1.6 - -
12/16/2019 19 - <0.2 1,500 5.0 - -
12/19/2019 11 - - - - - <0.20

1/7/2020 22 - <0.2 3,100 3.0 - -
1/13/2020 11 - - - - - <0.20
2/3/2020 15 - <0.2 1,400 0.41 0.80

2/10/2020 11 - - - - - <0.20
3/4/2020 15 - <0.2 1,200 0.61 - -
3/9/2020 13 - - - - - <0.20

3/25/2020 13 - <0.2 1,400 0.52 3.9 -
4/8/2020 - - - - - - <0.20
4/9/2020 12 - - - - - -

4/15/2020 9.8 - 0.39 920 <0.2 2.7 -
5/6/2020 8.4 - <0.2 - - - <0.20
5/8/2020 - - - 1,000 0.54 1.3 -
6/1/2020 14 - <0.2 1000 1.0 <0.2 -

6/11/2020 10 - - - - - <0.2
7/13/2020 11 - - - - - 0.57
8/3/2020 12 - <0.2 300 <0.2 <0.2 -

8/11/2020 6.3 - - - - - <0.2
9/14/2020 6.7 - - - - - <0.2

10/14/2020 3.9 - <0.2 300 <0.2 <0.2 -
10/19/2020 4.5 - - - - - <0.2
11/12/2020 4.5 - - - - - <0.2
11/24/2020 3.7 - <0.2 270 2.2 <0.2 -
12/14/2020 9.8 - - - - - <0.20
12/29/2020 14 <0.2 490 19 <0.2 -

1/13/2021 8.3 - - - - - <0.2
1/19/2021 8.5 - <0.2 1,000 <0.2 0.33 -

2/3/2021 17 - <0.2 910 <0.2 <0.2 -
2/10/2021 12 - - - - - <0.2
2/17/2021 20 - <0.2 740 <0.2 0.23 -

3/8/2021 35 - <0.2 1,500 0.69 0.23 -
3/11/2021 18 - - - - - <0.2
3/23/2021 29 - <0.2 2,100 <0.2 1.2 -

4/5/2021 7.7 - <0.2 1,900 2.3 0.82 -
4/13/2021 20 - - - - - <0.2

4/14/2021 15 - <0.2 1,100 280 0.70 -
4/28/2021 36 - <0.2 1,800 0.59 1.10 -

5/10/2021 20 - - - - - <0.2
5/11/2021 21 - <0.2 1,400 0.60 0.62 -
5/24/2021 21 - <0.2 1,400 0.61 0.43 -

6/7/2021 26 - <0.2 670 11 0.44 -
6/10/2021 16 - - - - - <0.2
6/22/2021 23 - <0.2 2,000 98 0.95 -
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TABLE 10

SUPPLEMENTAL TREATMENT SYSTEM DATA

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

 04.0190030.02

Page 4 of 4

Inf. Mid. Eff.

System

Eff.
Date System Inf. Post Carbon

System

Mid.
LGAC

7/12/2021 5.9 - - - - - 0.21
7/14/2021 7.1 - <0.2 1,700 570 0.83 -
7/26/2021 - - <0.2 - - - <0.2
7/29/2021 6.3 - <0.2 960 1500 5.3 -
8/10/2021 18 - <0.2 1,000 77 0.52 -
8/16/2021 5.5 - - - - - <0.2
8/23/2021 28 - <0.2 1,500 500 0.24 -

9/7/2021 24 - <0.2 2400 740 <0.2 -
9/16/2021 21 - - - - - <0.2
9/28/2021 25 - <0.2 3,000 1.9 1.6 -

10/11/2021 27 - - - - - <0.2
10/18/2021 27 - <0.2 3,500 1.1 0.81 -

11/8/2021 25 - <0.2 3,300 1.4 0.62 -
11/18/2021 19 - - - - - <0.2
11/22/2021 19 - <0.2 2,200 5.5 0.29 -

12/7/2021 19 - <0.2 2,600 36 <0.2 -
12/13/2021 22 - - - - - <0.2

12/20/2021 21 - <0.2 2,100 0.25 7.4 -

Notes:
1. Data indicate concentrations of 1,4-dioxane in micrograms per liter.
2. Empty cell indicates sampling location not included in respective sampling round.
3. "<" indicates 1,4-dioxane was not detected above the reporting limit shown.  
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TABLE 11

SUMMARY OF 1,4-DIOXANE CONCENTRATION CHANGE

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

04.0190030.02

Page 1 of 1

Area/Monitoring 

Well Type Well

Collection Date of Pre-

system Startup Sample 

Pre-system Startup 

Concentration of 1,4-

dioxane (µg/L)

Collection Date of Most 

Recent Sample 

(through 2021)

Most Recent Detected 

Concentration of 1,4-

dioxane (µg/L)

Change in Concentration 

(µg/L)

Calculated Percent Change 

in Concentration

GZ-2 1/24/17 37 12/16/21 1.4 35.6 96%

GZ-14L 1/24/17 81 12/16/21 17 64 79%

GZ-20L 1/24/17 10 9/22/21 10 0 0%

GZ-5L 1/24/17 6.8 9/22/21 0.88 5.92 87%

GZ-7L 1/24/17 2.9 9/22/21 1.5 1.4 48%

GZ-9L 1/24/17 88 12/15/21 0.46 87.54 99%

GZ-9D 1/24/17 86 12/15/21 64 22 26%

GZ-10L 1/24/17 2.1 9/22/21 0.37 1.73 82%

GZ-17L 1/24/17 2.5 9/22/21 3.4 0.9 36%

GZ-PM-1U 12/29/16 2.2 6/17/21 <0.20 2.2 100%

GZ-PM-1L 12/29/16 2.7 9/27/21 3.9 1.2 44%

GZ-PM-2U 12/28/16 47 9/27/21 19 28 60%

GZ-PM-2L 12/28/16 110 9/27/21 29 81 74%

GZ-PM-3U 1/26/17 0.27 9/27/21 <0.2 0.27 100%

GZ-PM-3L 1/26/17 18 9/27/21 0.96 17.04 95%

GZ-PM-4U 1/25/17 3.8 9/27/21 1.3 2.5 66%

GZ-PM-4L 1/25/17 4.0 9/27/21 0.7 3.31 83%

GZ-PM-5U 1/25/17 12 12/26/18 0.36 11.64 97%

GZ-PM-5L 1/25/17 21 9/27/21 1.8 19.2 91%

GZ-PM-6U 1/26/17 53 9/27/21 8.1 44.9 85%

GZ-PM-9L 1/26/17 0.71 9/27/21 <0.2 0.71 100%

Source

Performance 

Monitoring

Down Gradient 

Notes:
1. "<" indicates 1,4-dioxane not detected above the laboratory reporting limit shown.
2. Shading indicate relative increase in concentration.
3. "µg/L" indicates micrograms per liter.

\\GZABedford\Jobs\04Jobs\0190000s\04.0190030.00\04.0190030.02\Report\2021 ASR\Tables\
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TABLE 12

CYANIDE CONCENTRATION DATA 

 Dartmouth College, Rennie Farm Site 

 Hanover, New Hampshire

NHDES Site No. 201111109, DES Project No. 277737

 04.0190030.02

Page 1 of 1

Offsite RW 
RW-2 RW-5 RW-7 RW-8 RW-12 Influent Effluent RW-02

8/15/2019 - - - - - 0.0069 0.0059 - 199214
8/23/2019 0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - 199511
9/3/2019 <0.005 0.016 <0.005 <0.005 <0.005 <0.005 - - 199871
9/9/2019 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - - 200146

9/16/2019 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - - 200441
9/19/2019 - - - - - 0.011 0.0064 - 200570
9/23/2019 0.012 0.0094 0.0085 <0.005 0.0050 0.0085 - - 200671
9/27/2019 - - - - - <0.005 <0.005 - 200872
9/30/2019 0.0067 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - 200966, 200992

10/17/2019 - - - - - <0.005 <0.005 - 201991
11/14/2019 - - - - - <0.005 <0.005 - 203394
12/19/2021 - - - - - 0.011 0.0085 - 204948
12/30/2019 - - - - - - <0.005 - 205115
12/31/2019 - - - - - 0.0055 <0.005 - 205140

1/2/2020 0.012 0.0053 <0.005 <0.005 <0.005 <0.005 - - 205192
1/13/2020 - - - - - <0.005 <0.005 - 205624
1/17/2020 0.013 <0.005 <0.005 - <0.005 0.011 <0.005 - 205865
1/17/2020 Free <0.005 <0.005 <0.005 - <0.005 <0.005 <0.005 - 205865
2/10/2020 - - - - - <0.005 <0.005 - 206616
2/11/2020 - - - - - - - 0.0051 206617
3/9/2020 - - - - - 0.0092 <0.005 - 207646
4/8/2020 - - - - - 0.0095 <0.005 - 208829
4/8/2020 Free - - - - - <0.005 <0.005 - 208829

5/11/2020 - - - - - 0.010 <0.005 - 210106
6/11/2020 - - - - - <0.005 <0.005 211550
6/15/2020 Free - - - - - <0.005 <0.005 211759
7/13/2020 - - - - - 0.023 0.0059 - 212804
7/27/2020 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - 213479
7/27/2020 Free <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - 213479
8/11/2020 Total - - - - - <0.005 <0.005 - 214291
8/11/2020 Free - - - - - <0.005 <0.005 - 214291
8/14/2020 Total <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - 214456
8/14/2020 Free <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - 214456
9/14/2020 Total - - - - - <0.005 <0.005 - 215699
9/14/2020 Free - - - - - <0.005 <0.005 - 215699

10/19/2020 Total - - - - - <0.005 <0.005 - 217327
10/19/2020 Free - - - - - <0.005 <0.005 - 217327
11/12/2020 Total - - - - - <0.005 <0.005 - 218736
11/12/2020 Free - - - - - <0.005 <0.005 - 218736
12/14/2020 Total - - - - - <0.005 <0.005 - 220039
12/14/2020 Free - - - - - <0.005 <0.005 - 220039
1/13/2021 Total - - - - - <0.005 <0.005 - 221158
1/13/2021 Free - - - - - <0.005 <0.005 - 221158
2/10/2021 Total - - - - - <0.005 <0.005 - 222172
2/10/2021 Free - - - - - <0.005 <0.005 - 222172
3/11/2021 Total - - - - - <0.005 <0.005 - 223237
3/11/2021 Free - - - - - <0.005 <0.005 - 223237
4/13/2021 Total - - - - - 0.076 <0.005 - 224593
4/13/2021 Free - - - - - <0.005 <0.005 - 224593
5/10/2021 Total - - - - - <0.005 <0.005 - 225980
5/10/2021 Free - - - - - <0.005 <0.005 - 225980
6/10/2021 Total - - - - - <0.005 <0.005 - 227526
6/10/2021 Free - - - - - <0.005 <0.005 - 227526
7/12/2021 Total - - - - - <0.005 <0.005 - 228909
7/12/2021 Free - - - - - <0.005 <0.005 - 228909
8/16/2021 Total - - - - - <0.005 <0.005 - 230704
8/16/2021 Free - - - - - <0.005 <0.005 - 230704
9/16/2021 Total - - - - - <0.005 <0.005 - 232227
9/16/2021 Free - - - - - <0.005 <0.005 - 232227

10/11/2021 Total - - - - - <0.005 <0.005 - 233431
10/11/2021 Free - - - - - <0.005 <0.005 - 233431
11/18/2021 Total - - - - - <0.005 <0.005 - 235560
11/18/2021 Free - - - - - <0.005 <0.005 - 235560
12/13/2021 Total - - - - - <0.005 <0.005 - 236597
12/13/2021 Free - - - - - <0.005 <0.005 - 236597

Date

Sampling Location 

Analysis

Total

Total

Total

Total

EAI ID No. Bedrock Groundwater Extraction Well Treatment System

Notes:
1. Data are in milligrams per liter (mg/L).
2. The Remediation General Permit Effluent Limitation for the site is 0.0052 mg/L.  The New Hampshire

Ambient Groundwater Quality Standard is 0.200 mg/L.
3. "<" indicates less than laboratory reporting limit shown.
4. "-" indicates no sample collected from referenced location on the referenced date.
5. "Total" indicates analysis for total cyanide; "Free" indicates analysis for free cyanide.
6. EAI ID No. indicates Easter Analytical, Inc. report identification number.  Refer to Appendix C for reports related to samples collected during 2021.
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1) 2015-2016 1-FT COLOR AERIAL PHOTOS FOR THE TOWN OF 
    HANOVER WERE OBTAINED FROM THE NH GRANIT NEW HAMPSHIRE 
    STATEWIDE GIS CLEARINGHOUSE. 

2) APPROXIMATE PROPERTY BOUNDARIES OBTAINED FROM THE NEW 
    HAMPSHIRE PARCEL MOSAIC DATASET, AVAILABLE FROM THE NH 
    GRANIT NEW HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE.

3) LOCATIONS OF MONITORING WELLS, DUG WELL (FORMERLY WATER 
    SUPPLY WELL FOR 8 RENNIE ROAD), ONSITE PORTION OF
    INTERMITTENT STREAM, AND CERTAIN OTHER SITE FEATURES 
    BASED ON SURVEYS BY WSP TRANSPORATION AND 
    INFRASTRUCTURE DURING OCTOBER 2014, JUNE 2015, JANUARY 
    2016, AND MAY 31, 2016, JANUARY 4 AND 8, 2017, OR ARE BASED ON 
    GPS SURVEYS BY GZA ON VARIOUS DATES. MONITORING WELL 
    LOCATIONS SHOULD BE CONSIDERED APPROXIMATE. 

4) SUPPLY WELLS SHOWN HEREON WERE ADAPTED FROM THE NEW 
    HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES ONESTOP 
    PROGRAM WEB GIS WATER WELL INVENTORY LAYER IN JANUARY 
    2016, OR BASED ON OBSERVATION BY GZA. 

5) APPROXIMATE GROUND SURFACE ELEVATION CONTOURS SHOWN 
    HEREON WERE DERIVED FROM THE CONNECTICUT RIVER 
    WATERSHED (2015) BARE EARTH DIGITAL ELEVATION MODEL, 
    OBTAINED FROM THE  NH GRANIT NEW HAMPSHIRE STATEWIDE GIS 
    CLEARINGHOUSE. 

6) INTERMITTENT/PERENNIAL STREAMS SHOWN HEREON WERE 
    DERIVED FROM THE NEW HAMPSHIRE HYDOGRAPHY DATASET 
    OBTAINED FROM THE  NH GRANIT NEW HAMPSHIRE STATEWIDE GIS 
    CLEARINGHOUSE. 
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1) 2015-2016 1-FT COLOR AERIAL PHOTOS FOR THE TOWN OF
HANOVER WERE OBTAINED FROM THE NH GRANIT NEW HAMPSHIRE
STATEWIDE GIS CLEARINGHOUSE.

2) APPROXIMATE PROPERTY BOUNDARIES OBTAINED FROM THE NEW
HAMPSHIRE PARCEL MOSAIC DATASET, AVAILABLE FROM THE NH
GRANIT NEW HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE.

3) LOCATIONS OF MONITORING WELLS, WATER SUPPLY WELL WSW-1,
DUG WELL (FORMERLY WATER SUPPLY WELL FOR 8 RENNIE ROAD),
ONSITE PORTION OF INTERMITTENT STREAM, AND CERTAIN OTHER
SITE FEATURES BASED ON SURVEYS BY WSP TRANSPORATION AND
INFRASTRUCTURE DURING OCTOBER 2014, JUNE 2015, JANUARY
2016, AND MAY 31, 2016.

4) APPROXIMATE GROUND SURFACE ELEVATION CONTOURS SHOWN
HEREON WERE DERIVED FROM THE CONNECTICUT RIVER
WATERSHED (2015) BARE EARTH DIGITAL ELEVATION MODEL,
OBTAINED FROM THE  NH GRANIT NEW HAMPSHIRE STATEWIDE GIS
CLEARINGHOUSE.

5) INTERMITTENT/PERENNIAL STREAMS SHOWN HEREON WERE
DERIVED FROM THE NEW HAMPSHIRE HYDOGRAPHY DATASET
OBTAINED FROM THE  NH GRANIT NEW HAMPSHIRE STATEWIDE GIS
CLEARINGHOUSE.
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DARTMOUTH COLLEGE

RENNIE FARM/SITE PROPERTY BOUNDARY
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APPROXIMATE MONITORING WELL LOCATION
(CERTAIN REMEDIAL SYSTEM PERFORMANCE
MONITORING WELL LOCATIONS ARE NOT SHOWN
TO MAINTAIN CLARITY; REFER TO FIGURES 2C AND
6B FOR ADDITIONAL MONITORING WELL
LOCATIONS)

@A ANNUAL SAMPLING LOCATION

@A QUARTERLY SAMPLING LOCATION

@A BIANNUAL SAMPLING LOCATION

#*
EXISTING SURFACE WATER QUALITY MONITORING
LOCATION

!V
APPROXIMATE PRIVATE WELL LOCATION AND WELL
BOARD ID

APPROXIMATE REMEDIAL EASEMENT BOUNDARY

APPROXIMATE GROUND SURFACE ELEVATION

CONTOUR (SEE NOTE 4)
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1) 2015-2016 1-FT COLOR AERIAL PHOTOS FOR THE TOWN OF
HANOVER WERE OBTAINED FROM THE NH GRANIT NEW HAMPSHIRE
STATEWIDE GIS CLEARINGHOUSE.

2) APPROXIMATE PROPERTY BOUNDARIES OBTAINED FROM THE NEW
HAMPSHIRE PARCEL MOSAIC DATASET, AVAILABLE FROM THE NH
GRANIT NEW HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE.

3) LOCATIONS OF MONITORING WELLS, WATER SUPPLY WELL WSW-1,
DUG WELL (FORMERLY WATER SUPPLY WELL FOR 8 RENNIE ROAD),
ONSITE PORTION OF INTERMITTENT STREAM, AND CERTAIN OTHER
SITE FEATURES BASED ON SURVEYS BY WSP TRANSPORATION AND
INFRASTRUCTURE DURING OCTOBER 2014, JUNE 2015, JANUARY
2016, AND MAY 31, 2016. WELLS INSTALLED AS PART OF REMEDIAL
DESIGN INVESTIGATION WERE LOCATED BY GZA USING GPS
SURVEY METHODS.  REFERENCE POINT ELEVATIONS WERE
ESTABLISHED USING OPTICAL SURVEY METHODS.

4) APPROXIMATE GROUND SURFACE ELEVATION CONTOURS SHOWN
HEREON WERE DERIVED FROM THE TWO FOOT TOPOGRAPHIC
CONTOURS - MINK BROOK-CONNECTICUT RIVER (0108010404)
FILTERED GIS DATASET OBTAINED FROM THE  NH GRANIT NEW
HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE.

5) INTERMITTENT/PERENNIAL STREAMS SHOWN HEREON WERE
DERIVED FROM THE NEW HAMPSHIRE HYDOGRAPHY DATASET
OBTAINED FROM THE  NH GRANIT NEW HAMPSHIRE STATEWIDE GIS
CLEARINGHOUSE.

6) APPROXIMATE 1-FOOT GROUND SURFACE ELEVATION CONTOURS
WERE SURVEYED BY WSP TRANSPORTATION AND INFRASTRUCTURE,
OF NASHUA, NH DURING JANUARY 2017. THE VERTICAL DATUM
REFERENCED IS NAVD 88.
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LOCATION

@A APPROXIMATE MONITORING WELL LOCATION

!V
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BOARD ID
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!( ACTIVE DUG WELL

APPROXIMATE EASEMENT BOUNDARY

H APPROXIMATE STREAM CHANNEL LOCATION

VEHICLE ACCESS WAY

ATV ACCESS WAY

APPROXIMATE EXISTING BUILDING FOOTPRINT

APPROXIMATE 10-FT GROUND SURFACE
ELEVATION CONTOUR (SEE NOTE 4)

APPROXIMATE 1-FT GROUND SURFACE ELEVATION
CONTOUR PROVIDED BY WSP (SEE NOTE 6)
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1) 2010-2011 1-FT  COLOR  AER IAL PHOT OS  FOR  T HE T OW N OF HANOVER
    W ER E OBT AINED FR OM T HE NH GR ANIT  NEW  HAMPS HIR E 
    S T AT EW IDE GIS  CLEAR INGHOUS E. 
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3) GPR  INDICAT ES  GR OUND PENET R AT ING R ADAR ; EM INDICAT ES  
    ELECT R OMAGNET IC INDUCT ION (GEONICS  EM61 AND EM31 
    INS T R UMENT S ).
4) T HE AR EAS  OF GPR  AND EM ANOMALIES  S HOW N HER EON AR E
    BAS ED ON S UR FICIAL GEOPHY S ICAL S UR VEY S  PER FOR MED BY
    HAGER -R ICHT ER  GEOS CIENCE, INC. OF S ALEM, NEW  HAMPS HIR E.  
    GPR  S UR VEY S  W ER E PER FOR MED ON MAY  5 AND MAY  9, 2016 AND 
    T HE EM S UR VEY  W AS  PER FOR MED ON MAY  27, 2016.  
5) T HE APPR OX IMAT E LOCAT IONS  OF LABOR AT OR Y  W AS T E BUR IAL
    PIT S  AR E BAS ED ON A S K ET CH T IT LED “R ADIOACT IVE BUR IAL AR EA
    AT  R ENNIE FAR M” AND T HE S UR VEY ED LOCAT IONS  OF FEAT UR ES
    ILLUS T R AT ED ON T HE S K ET CH INCLUDING A FENCE POS T  IDENT IFIED
    AS  T HE S OUT HW ES T ER N COR NER  OF T HE BUR IAL AR EA FENCE, A
    FENCE POS T  ALLOCAT ED ALONG T HE S OUT HER N FENCE LINE, T HE 
    HUMAN BUR IAL AR EA, AND S ECT IONS  OF S T ONE W ALLS . T HE 
    LOCAT IONS  OF T HES E FEAT UR ES  AR E BAS ED ON A S UR VEY S  BY
    W S P (S EE NOT E 2).  
6) LOCAT IONS  OF GEOPHY S ICAL ANOMALY  T ES T  PIT S  AR E BAS ED ON 
    LOCAT IONS  OF ANOMALIES  MAR K ED BY  HAGER -R ICHT ER  
    GEOS CIENCE, INC. OF S ALEM, NEW  HAMPS HIR E AND AS  LOCAT ED IN 
    T HE FIELD BY  W S P AND MEAS UR EMENT S  T O S IT E FEAT R UES  BY  GZ A. 
7) LIMIT S  OF AUGUS T  22-34, 2016 S EX CAVAT ION AR EA BAS ED ON T APED
    MEAS UR EMENT S  MADE BY  GZ A ON AUGUS T  24, 2016 T O S IT E
    FEAT UR ES  INCLUDED IN W S P T R ANS POR T AT ION AND
    INFR AS T UR UCT R E S UR VEY  ON MAY  31, 2016.

NO. IS S UE / DES CR IPT ION BY DAT E

1 inch = 20 feet

GENERAL NOTES:

LEGEND:

!(" BEDR OCK  GR OUNDW AT ER  EX T R ACT ION W ELL

!(" OVER BUR DEN GR OUNDW AT ER  EX T R ACT ION

@A APPR OX IMAT E MONIT OR ING W ELL LOCAT ION

@A ANNUAL S AMPLING LOCAT ION

@A QUAR T ER LY  S AMPLING LOCAT ION

@A BIANNUAL S AMPLING LOCAT ION

¿À¿À¿À¿À¿À¿À S T ONE W ALL

x x x x x x APPR OX IMAT E FOR MER  LOCAT ION OF FENCE

GR OUND S UR FACE T OPOGR APHIC CONT OUR S  (S EE
NOT E 2)

LIMIT S  OF GPR  S UR VEY  (S EE NOT E 4)

APPR OX IMAT E LOCAT ION OF LABOR AT OR Y  W AS T E
BUR IAL PIT  AND NUMBER  (S EE NOT E 5)

AR EA OF GPR  AND EM ANOMOLIES  AND NUMBER  (S EE
NOT ES  3 AND 4)
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YEAR 2021 ANNUAL SUMMARY REPORT
DARTMOUTH COLLEGE, RENNIE FARM SITE

HANOVER, NEW HAMPSHIRE 
NHDES SITE NO. 201111109, PROJECT NO. 277737

GROUNDWATER MANAGEMENT PERMIT WATER 
SUPPLY WELL AND SURFACE 

WATER MONITORING LOCATION PLAN

JMW SRL JMW

1 inch = 550 feetIPGJMW

03-03-2022 04.0190030.02
4FIGURE

DARTMOUTH COLLEGE

0 600 1,200300

SCALE IN FEET

1) 2015-2016 1-FT COLOR AERIAL PHOTOS FOR THE TOWN OF 
    HANOVER WERE OBTAINED FROM THE NH GRANIT NEW HAMPSHIRE 
    STATEWIDE GIS CLEARINGHOUSE. 

2) APPROXIMATE PROPERTY BOUNDARIES OBTAINED FROM THE NEW 
    HAMPSHIRE PARCEL MOSAIC DATASET, AVAILABLE FROM THE NH 
    GRANIT NEW HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE. 

3) LOCATIONS OF MONITORING WELLS, WATER SUPPLY WELL WSW-1, 
    DUG WELL (FORMERLY WATER SUPPLY WELL FOR 8 RENNIE ROAD), 
    AND ONSITE PORTION OF INTERMITTENT STREAM BASED ON 
    SURVEYS BY WSP TRANSPORATION AND INFRASTRUCTURE DURING 
    OCTOBER 2014, JUNE 2015, JANUARY 2016, AND MAY 31, 2016.

4) APPROXIMATE GROUND SURFACE ELEVATION CONTOURS SHOWN 
    HEREON WERE DERIVED FROM THE CONNECTICUT RIVER 
    WATERSHED (2015) BARE EARTH DIGITAL ELEVATION MODEL, 
    OBTAINED FROM THE  NH GRANIT NEW HAMPSHIRE STATEWIDE GIS 
    CLEARINGHOUSE. 

5) INTERMITTENT/PERENNIAL STREAMS SHOWN HEREON WERE 
    DERIVED FROM THE NEW HAMPSHIRE HYDOGRAPHY DATASET 
    OBTAINED FROM THE  NH GRANIT NEW HAMPSHIRE STATEWIDE GIS 
    CLEARINGHOUSE. 

6) LOCATIONS OF WATER SUPPLY WELLS BASED ON OBERVATIONS BY 
    GZA PERSONNEL OR BASED ON PRESENCE OF STRUCTURE ON THE 
    AERIAL PHOTO REFERENCED UNDER NOTE 1. WATER SUPPLY WELL 
    LOCATIONS SHOULD BE CONSIDERED APPROXIMATE. 

@A
GROUNDWATER MONITORING WELL (SEE FIGURES
2A, 2B, AND 2C FOR WELL NUMBERS)

#* SURFACE WATER SAMPLING LOCATION

#*#*
SURFACE WATER SAMPLING LOCATION INCLUDED IN
GROUNDWATER MANAGEMENT PERMIT MONITORING

PROGRAM

H
INTERMITTENT/PERENNIAL STREAM; ARROW
INDICATES DIRECTION OF SURFACE WATER FLOW

INTERMITTENT STREAM

!V APPROXIMATE PRIVATE WELL LOCATION

P!V
PRIVATE WATER SUPPLY WELL INCLUDED IN

GROUNDWATER MANAGEMENT PERMIT MONITORING
PROGRAM

GMZ BOUNDARY

TOWN AND/OR STATE

GG INFERRED AXIS OF 1,4 - DIOXANE

RENNIE FARM PROPERTY BOUNDARY

PARCEL BOUNDARY

APPROXIMATE GROUND SURFACE ELEVATION

CONTOUR (SEE NOTE 4)

INFERRED LIMITS OF 1,4-DIOXANE AT
CONCENTRATIONS EXCEEDING 0.32 MICROGRAMS
PER LITER

1000

4
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STREAM - 1

STREAM - 2

STREAM - 3

DUG WELL (FORMERLY WATER 
SUPPLY FOR 8 RENNIE ROAD)

9 RENNIE ROAD

7 RENNIE ROAD

STREAM - 1A

STREAM - 11

RW-02 

RW-01 

8 RENNIE ROAD

GZ-PM-4L 1068.0

GZ-PM-3L 1059.5
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1) 2010-2011 1-FT COLOR AERIAL PHOTOS FOR THE TOWN OF 
    HANOVER WERE OBTAINED FROM THE NH GRANIT STATEWIDE
    GIS CLEARINGHOUSE. 

2) APPROXIMATE PROPERTY BOUNDARIES OBTAINED FROM THE NEW 
    HAMPSHIRE PARCEL MOSAIC DATASET, AVAILABLE FROM THE NH 
    GRANIT STATEWIDE GIS CLEARINGHOUSE.

3) LOCATIONS OF MONITORING WELLS, DUG WELL (FORMERLY 
    WATER SUPPLY WELL FOR 8 RENNIE ROAD), ONSITE 
    PORTION OF INTERMITTENT STREAM, AND CERTAIN OTHER SITE 
    FEATURES BASED ON SURVEYS BY WSP TRANSPORATION AND
    INFRASTRUCTURE DUR ING OCTOBER 2014, JUNE 2015, JANUARY 
    2016, AND MAY 31, 2016. WELLS INSTALLED AS PART OF REMEDIAL 
    DESIGN INVESTIGATION WERE LOCATED BY GZA USING GPS SURVEY 
    METHODS. REFERENCE POINT ELEVATIONS WERE ESTABLISHED 
    USING OPTICAL SURVEY METHODS.

4) CALCULATED HYDRAULIC HEAD VALUES, ESTIMATED BEDROCK 
    GROUNDWATER HYDRAULIC HEAD CONTOURS AND INFERRED 
    BULK DIRECTION OF GROUNDWATER FLOW  SHOWN ARE DERIVED 
    FROM THE SEPTEMBER 21, 2021 MONITORING ROUND. PLEASE 
    REFER TO TABLE 6A AND TABLE 6B FOR ADDITIONAL INFORMATION. 

5) INTERMITTENT/PERENNIAL STREAMS SHOWN HEREON WERE 
    DERIVED FROM THE NEW HAMPSHIRE HYDOGRAPHY DATASET 
    OBTAINED FROM THE  NH GRANIT STATEWIDE GIS CLEARINGHOUSE. 

6) ESTIMATED GROUNDWATER ELEVATION CONTOURS AND INFERRED 
    DIRECTIONS OF GROUNDWATER FLOW SHOWN ASSUME ISOTROPIC 
    HOMOGENOUS CONDITIONS.  THESE ASSUMPTIONS ARE NOT 
    VALID FOR FRACTURED BEDROCK HYDROGEOLOGIC SYSTEMS AT 
    SMALLER SPATIAL SCALES, AND LOCAL VARIATIONS IN
    GROUNDWATER FLOW ARE ANTICIPATED.  BASED ON OUR 
    UNDERSTANDING OF LOCAL HYDROGEOLOGY, THE ASSUMPTIONS OF 
    ISOTROPIC HOMOGENOUS CONDITIONS AT THE SPATIAL SCALE 
    ILLUSTRATED HEREON ARE CONSIDERED VALID BY GZA.

7) APPROXIMATE GROUND SURFACE ELEVATION CONTOURS SHOWN 
    HEREON WERE DERIVED FROM THE TWO FOOT TOPOGRAPHIC 
    CONTOURS - MINK BROOK-CONNECTICUT RIVER (0108010404)
    FILTERED GIS DATASET OBTAINED FROM THE  NH GRANIT NEW 
    HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE. 
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BEDROCK GROUNDWATER HYDRAULIC HEAD
DATA SUMMARY - SEPTEMBER 2021

JMW SRL JMW

1 inch = 125 feetIPGJMW

04-08-2022 04.0190030.02
5AFIGURE

DARTMOUTH COLLEGE

0 125 250

SCALE IN FEET

CALCULATED HYDRAULIC HEAD BASED ON

MEASUREMENTS MADE BY GZA ON SEPTEMBER 21,
2021 - REFER TO TABLE 6B FOR ADDITIONAL

INFORMATION

REFER TO FIGURE 6B FOR ADDITIONAL
CONTOURS WITHIN THE SOURCE AREA

@A
OVERBURDEN GROUNDWATER MONITORING
WELL

@A BEDROCK GROUNDWATER MONITORING WELL

!("
OFF-SITE SYSTEM BEDROCK GROUNDWATER
EXTRACTION WELL

!( ABANDONDED DUG WELL

!( ACTIVE DUG WELL

#*
EXISTING SURFACE WATER QUALITY
MONITORING LOCATION

INFERRED BEDROCK GROUNDWATER HYDRAULIC
HEAD CONTOUR

G INFERRED BULK DIRECTION OF GROUNDWATER
FLOW

INFERRED GROUNDWATER CAPTURE ZONE

APPROXIMATE 10-FT GROUND SURFACE
ELEVATION CONTOUR (SEE NOTE 7)

H

INTERMITTENT/PERENNIAL STREAM; ARROW
INDICATES DIRECTION OF SURFACE WATER FLOW

INTERMITTENT STREAM

RENNIE PROPERTY BOUNDARY

PARCEL BOUNDARY

(HYDRAULIC HEAD DATA REFERENCED TO NAVD88)
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GENERAL NOTES
1) 2015-2016 1-FT COLOR AERIAL PHOTOS FOR THE TOWN OF HANOVER WERE

OBTAINED FROM THE NH GRANIT NEW HAMPSHIRE STATEWIDE GIS
CLEARINGHOUSE.

2) APPROXIMATE PROPERTY BOUNDARIES OBTAINED FROM THE NEW
HAMPSHIRE PARCEL MOSAIC DATASET, AVAILABLE FROM THE NH GRANIT
NEW HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE.

3) LOCATIONS OF MONITORING WELLS, WATER SUPPLY WELL WSW-1, DUG
WELL (FORMERLY WATER SUPPLY WELL FOR 8 RENNIE ROAD), ONSITE
PORTION OF INTERMITTENT STREAM, AND CERTAIN OTHER SITE FEATURES
BASED ON SURVEYS BY WSP TRANSPORATION AND INFRASTRUCTURE
DURING OCTOBER 2014, JUNE 2015, JANUARY 2016, AND MAY 31, 2016.
WELLS INSTALLED AS PART OF REMEDIAL
DESIGN INVESTIGATION WERE LOCATED BY GZA USING GPS
SURVEY METHODS.  REFERENCE POINT ELEVATIONS WERE
ESTABLISHED USING OPTICAL SURVEY METHODS.

4) APPROXIMATE GROUND SURFACE ELEVATION CONTOURS SHOWN
HEREON WERE DERIVED FROM THE TWO FOOT TOPOGRAPHIC
CONTOURS - MINK BROOK-CONNECTICUT RIVER (0108010404)
FILTERED GIS DATASET OBTAINED FROM THE  NH GRANIT NEW
HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE.

5) INTERMITTENT/PERENNIAL STREAMS SHOWN HEREON WERE DERIVED
FROM THE NEW HAMPSHIRE HYDOGRAPHY DATASET OBTAINED FROM THE
NH GRANIT NEW HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE.

6) ESTIMATED GROUND SURFACE ELEVATION CONTOURS WITHIN
REMEDIAL EASEMENT AREA ARE BASED ON A GROUND SURFACE
TOPOGRAPHIC SURVEY BY WSP TRANSPORTATION AND INFRASTRUCTURE,
OF NASHUA, NH DURING JANUARY 2017. THE VERTICAL DATUM
REFERENCED IS NAVD 88.

7) ESTIMATED OVERBURDEN GROUNDWATER ELEVATION CONTOURS SHOWN
ASSUME ISOTROPIC HOMOGENOUS CONDITIONS. VARIATIONS IN
GROUNDWATER FLOW ARE ANTICIPATED BASED ON OUR UNDERSTANDING
OF LOCAL HYDROGEOLOGY. REFER TOTEXT FOR ADDITIONAL
INFORMATION.

8) CALCULATED HYDRAULIC HEAD, ESTIMATED SHALLOW OVERBURDEN
 GROUNDWATER HYDRAULIC HEAD CONTOURS, AND THE INFERRED BULK 
 DIRECTION OF GROUNDWATER FLOW ARE BASED ON DEPTH-TO-WATER 
 LEVEL AND PRESSURE MEASUREMENTS MADE ON SEPTEMBER 21, 2021.

LEGEND:

UNLESS SPECIFICALLY STATED BY WRITTEN AGREEMENT, THIS DRAWING IS THE SOLE PROPERTY OF GZA
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OVERBURDEN GROUNDWATER HYDRAULIC 
HEAD DATA SUMMARY - SEPTEMBER 2021

JMW SRL JMW

1 inch = 60 feetIPGEBD

04-07-2022 04.0190030.02
5BFIGURE

DARTMOUTH COLLEGE

0 50 100

SCALE IN FEET

108.0289
(HYDRAULIC HEAD DATA REFERENCED TO NAVD88)

@A MONITORING WELL LOCATION

#*
EXISTING SURFACE WATER QUALITY MONITORING
LOCATION

ESTIMATED OVERBURDEN GROUNDWATER
SURFACE ELEVATION CONTOUR (SEE NOTE 7 AND 8)

CALCULATED HYDRAULIC HEAD BASED ON

MEASUREMENTS MADE BY GZA ON SEPTEMBER 21,
2021 - REFER TO TABLE 6B FOR ADDITIONAL
INFORMATION

!V
APPROXIMATE PRIVATE WELL LOCATION AND WELL
BOARD ID

!( ABANDONDED DUG WELL

!( ACTIVE DUG WELL

!("
OFF-SITE SYSTEM OVERBURDEN GROUNDWATER
EXTRACTION WELL

EASEMENT BOUNDARY

H STREAM CHANNEL LOCATION

INTERMITTENT STREAM

H INFERRED DIRECTION OF SHALLOW OVERBURDGEN
GROUNDWATER FLOW

APPROXIMATE 10-FT GROUND SURFACE ELEVATION
CONTOUR (SEE NOTE 4)

APPROXIMATE 1-FT GROUND SURFACE ELEVATION
CONTOUR PROVIDED BY WSP (SEE NOTE 6)

APPROXIMATE WETLANDS LOCATION

RENNIE FARM PROPERTY BOUNDARY

PARCEL BOUNDARY

890

YEAR 2021 ANNUAL SUMMARY REPORT
DARTMOUTH COLLEGE, RENNIE FARM SITE

HANOVER, NEW HAMPSHIRE 
NHDES SITE NO. 201111109, PROJECT NO. 277737
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APPROXIMATE FORMER ANIMAL
CARCASS BURIAL AREA

DUG WELL (FORMERLY WATER 
SUPPLY FOR 8 RENNIE ROAD)

Dairy Lane

GZ-27D
3/24/2021: 3.2
6/15/2021: 2.8
9/21/2021: 3.1
12/16/2021: 2.6

GZ-44
3/18/2021: 78

GZ-55
3/18/2021: 17

GZ-45
3/18/2021: 21

GZ-42L
3/18/2021: 310

GZ-46
3/18/2021: 39

GZ-47
3/18/2021: 180

9/24/2021: 97

GZ-48
3/18/2021: 8.7

GZ-49
3/18/2021: 13

GZ-50
3/18/2021: 5.4GZ-52

3/18/2021: 3.9
9/24/2021: 5.2

12/17/2021: 3.6 GZ-40L
3/18/2021: 25

GZ-40M
3/18/2021: 170

GZ-54U
9/24/2021: 72

GZ-54D
3/18/2021: 17

GZ-51
3/18/2021: 10

9/24/2021: 9.8
12/17/2021: 10

GZ-35L
6/17/2021: ND
9/22/2021: ND

108.0465

108.0502

108.0345

108.0193

108.0194

108.0148

108.0289

146.0314

108.0186

146.0026

GZ-10U
9/22/2021: DRY

GZ-9U
9/22/2021: DRY

GZ-5U
3/15/2021: DRY
9/22/2021: DRY

GZ-5L
3/15/2021: 2.1

9/22/2021: 0.88

GZ-10L
3/15/2021: 0.21
9/22/2021: 0.37

GZ-8U
3/15/2021: ND
9/22/2021: ND

GZ-8L
3/15/2021: ND
9/22/2021: ND

GZ-11U
3/15/2021: ND
9/22/2021: ND

GZ-11L
3/15/2021: ND
9/22/2021: ND

GZ-17L
3/15/2021: 8.70
9/22/2021: 3.4

GZ-16D
3/15/2021: ND
9/22/2021: ND

GZ-26U
3/24/2021: 17
9/22/2021: 17

GZ-25L
3/16/2021: ND
9/23/2021: ND

GZ-30U
3/15/2021: ND
9/22/2021: ND

GZ-31L
3/15/2021: ND
9/22/2021: ND

GZ-29L
3/15/2021: ND
9/22/2021: ND

GZ-33L
3/17/2021: ND
9/22/2021: ND

GZ-38U
3/16/2021: ND
9/22/2021: ND

GZ-39L
3/18/2021: ND

6/16/2021: 0.22
9/22/2021: 0.22

GZ-24U
3/15/2021: ND
9/22/2021: ND

GZ-25U
3/17/2021: ND
9/23/2021: ND

GZ-25D
3/23/2021: 1.3
9/21/2021: 1.4

GZ-28U
3/26/2021: ND
9/21/2021: ND

GZ-33U
3/16/2021: ND
9/22/2021: ND

GZ-39U
3/16/2021: ND
9/21/2021: ND

GZ-15L
3/15/2021: ND
9/22/2021: ND

GZ-30L
3/15/2021: ND
9/22/2021: ND

GZ-9L
3/15/2021: 6.3
6/14/2021: 2.4
9/22/2021: 6.0
12/15/2021: 0.46

GZ-9D
3/15/2021: 79
6/14/2021: 25
9/22/2021: 45
12/15/2021: 64

GZ-27U
3/16/2021: 7.7
6/15/2021: 8.3
9/22/2021: 7.2
12/15/2021: 5.7

GZ-24L
3/15/2021: ND
6/14/2021: ND
9/22/2021: ND

12/15/2021: ND

GZ-32U
3/24/2021: ND
6/17/2021: ND
9/22/2021: ND
12/16/2021: ND

GZ-35U
3/17/2021: ND
6/17/2021: ND
9/22/2021: ND

12/16/2021: ND GZ-36U
3/12/2021: ND
6/16/2021: ND
9/22/2021: ND
12/16/2021: ND

GZ-34L
3/12/2021: ND
6/16/2021: ND
9/22/2021: ND
12/16/2021: ND

GZ-40U
3/16/2021: 540
6/16/2021: 520
9/22/2021: 500

12/16/2021: 390

GZ-41U
3/16/2021: 27
6/16/2021: 26
9/22/2021: 28

12/15/2021: 27

GZ-42U
3/16/2021: 410
6/16/2021: 400
9/22/2021: 390
12/16/2021: 160

GZ-37L
3/24/2021: ND
6/17/2021: ND
9/22/2021: ND
12/16/2021: ND

GZ-27L
6/15/2021: 3.7
9/23/2021: 3.5
12/15/2021: 3.5

GZ-32L
3/24/2021: ND
6/16/2021: ND
9/21/2021: ND
12/16/2021: ND

GZ-32D
3/23/2021: ND
6/16/2021: ND
9/21/2021: ND
12/16/2021: ND

GZ-35D
3/23/2021: ND
6/16/2021: ND
9/21/2021: ND
12/16/2021: ND

GZ-40D
3/23/2021: 9.5
6/15/2021: 12
9/21/2021: 13
12/15/2021: 10

GZ-28L
3/24/2021: ND
6/16/2021: ND
9/21/2021: ND
12/15/2021: ND

GZ-24D
3/15/2021: ND
6/14/2021: ND
9/22/2021: ND

12/15/2021: ND

GZ-28D
3/24/2021: ND
6/16/2021: ND
9/21/2021: ND
12/15/2021: ND

GZ-34U
3/12/2021: ND
6/16/2021: ND
9/22/2021: ND
12/16/2021: ND

GZ-34D
3/12/2021: ND
6/16/2021: ND
9/22/2021: ND
12/16/2021: ND

GZ-37U
3/24/2021: ND
6/17/2021: ND
9/22/2021: ND
12/16/2021: ND

GZ-37D
3/12/2021: 0.55
6/17/2021: 0.44
9/22/2021: 0.65
12/17/2021: 0.29

GZ-39D
3/24/2021: 0.34
6/16/2021: 0.35
9/22/2021: 0.26
12/15/2021: 0.27

STREAM-1
3/12/2021: ND
6/16/2021: ND
9/21/2021: ND
12/15/2021: ND

STREAM-2
3/12/2021: ND
6/16/2021: ND
9/21/2021: ND
12/15/2021: ND

STREAM-3
3/12/2021: ND
6/16/2021: ND
9/21/2021: ND
12/15/2021: ND

STREAM-1A

STREAM-4
3/12/2021: ND
6/16/2021: ND
9/21/2021: ND
12/15/2021: ND

STREAM-11
3/12/2021: ND
9/21/2021: ND

GZ-53
3/18/2021: 410

GZ-42D
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1) 2010-2011 1-FT COLOR AERIAL PHOTOS FOR THE TOWN OF
HANOVER WERE OBTAINED FROM THE NH GRANIT NEW HAMPSHIRE
STATEWIDE GIS CLEARINGHOUSE.

2) APPROXIMATE PROPERTY BOUNDARIES OBTAINED FROM THE NEW
HAMPSHIRE PARCEL MOSAIC DATASET, AVAILABLE FROM THE NH
GRANIT NEW HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE.

3) LOCATIONS OF MONITORING WELLS, DUG WELL
(FORMERLY WATER SUPPLY WELL FOR 8 RENNIE ROAD), ONSITE
PORTION OF INTERMITTENT STREAM, AND CERTAIN OTHER SITE
FEATURES BASED ON SURVEYS BY WSP TRANSPORATION AND
INFRASTRUCTURE DUR ING OCTOBER 2014, JUNE 2015, JANUARY
2016, AND MAY 31, 2016. WELLS INSTALLED AS PART OF REMEDIAL
DESIGN INVESTIGATION WERE LOCATED BY GZA USING GPS SURVEY
METHODS. REFERENCE POINT ELEVATIONS WERE ESTABLISHED
USING OPTICAL SURVEY METHODS.

4) INTERMITTENT/PERENNIAL STREAMS SHOWN HEREON WERE
DERIVED FROM THE NEW HAMPSHIRE HYDOGRAPHY DATASET
OBTAINED FROM THE  NH GRANIT NEW HAMPSHIRE STATEWIDE GIS
CLEARINGHOUSE.

5) WATER QUALITY DATA SUMMARIZED HEREON REPRESENT THE
RESULTS OF THE ANALYSIS OF SAMPLES COLLECTED DURING THE
2021 PERMIT SAMPLING ROUNDS (MARCH, JUNE, SEPTEMBER,
AND DECEMBER). CERTAIN MONITORING WELL LOCATIONS WERE
DRY OR FROZEN AT THE TIME OF THE SAMPLING ROUNDS.
ADDITIONAL ATTEMPTS TO COLLECT SAMPLES MAY HAVE BEEN
MADE AND WERE NOT INCLUDED HEREON. REFER TO TABLE
3A AND TABLE 3B FOR ADDITIONAL INFORMATION. CERTAIN WATER
SUPPLY WELLS COULD NOT BE RE-SAMPLED DUE TO ACCESS OR
PHYSICAL RESTRICTIONS.

NO. ISSUE / DESCRIPTION BY DATE

GENERAL NOTES:

 WELL ID 
SAMPLE DATE: 1,4-DIOXANE CONCENTRATION

LEGEND:

UNLESS SPECIFICALLY STATED BY WRITTEN AGREEMENT, THIS DRAWING IS THE SOLE PROPERTY OF GZA

GEOENVIRONMENTAL, INC. (GZA). THE INFORMATION SHOWN ON THE DRAWING IS SOLELY FOR THE USE BY GZA'S

CLIENT OR THE CLIENT'S DESIGNATED REPRESENTATIVE FOR THE SPECIFIC PROJECT AND LOCATION IDENTIFIED ON

THE DRAWING. THE DRAWING SHALL NOT BE TRANSFERRED, REUSED, COPIED, OR ALTERED IN ANY MANNER FOR

USE AT ANY OTHER LOCATION OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR WRITTEN CONSENT OF GZA, ANY

TRANSFER, REUSE, OR MODIFICATION TO THE DRAWING BY THE CLIENT OR OTHERS, WITHOUT THE PRIOR WRITTEN

EXPRESS CONSENT OF GZA, WILL BE AT THE USER'S SOLE RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.

 GZA GeoEnvironmental, Inc.
Engineers and Scientists

www.gza.com
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DATE:

DESIGNED BY:

PROJ MGR:

PROJECT NO.

DRAWN BY:

REVIEWED BY:

REVISION NO.

SCALE:

CHECKED BY:

YEAR 2021 ANNUAL SUMMARY REPORT
DARTMOUTH COLLEGE, RENNIE FARM SITE

HANOVER, NEW HAMPSHIRE 
NHDES SITE NO. 201111109, PROJECT NO. 277737

1,4-DIOXANE CONCENTRATION DATA SUMMARY

JMW SRL JMW

1 inch = 225 feetIPGJMW

04-07-2022 04.0190030.02
6AFIGURE

DARTMOUTH COLLEGE

0 250 500125

SCALE IN FEET

@A SOIL BORING

!V
APPROXIMATE PRIVATE WELL LOCATION AND WELL
BOARD ID

!H  SPRING

!( ABANDONDED DUG WELL

!( ACTIVE DUG WELL

INFERRED LIMITS OF 1,4-DIOXANE AT
CONCENTRATIONS EXCEEDING 0.32 MICROGRAMS

PER LITER IN FRACTURED BEDROCK GROUNDWATER

H
INTERMITTENT/PERENNIAL STREAM; ARROW
INDICATES DIRECTION OF SURFACE WATER FLOW

INTERMITTENT STREAM

INFERRED LIMITS OF 1,4-DIOXANE AT

CONCENTRATIONS EXCEEDING 0.32 MICROGRAMS
PER LITER IN OVERBURDEN GROUNDWATER

RENNIE PROPERTY BOUNDARY

#*
EXISTING SURFACE WATER QUALITY MONITORING

LOCATION

108.0289

@A
@A

@A

@A
@A

@A@A

@A @A
@A

@A

@A
@A

@A@A

@A

@A
@A

@A

@A

@A

@A
GZ-21U

GZ-1
9/22/2021: DRY

GZ-4
9/22/2021: DRY

GZ-12L
9/22/2021: DRY

GZ-13L
9/22/2021: DRY

GZ-43U
3/15/2021: DRY
9/22/2021: DRY

GZ-22U
3/15/2021: 0.39

9/22/2021: 1.3

GZ-19L
3/15/2021: DRY
9/22/2021: DRY

GZ-19U
3/15/2021: DRY
9/22/2021: DRY

GZ-18L
3/15/2021: DRY
9/22/2021: 23

GZ-18U
3/15/2021: DRY
9/22/2021: DRY

GZ-20U
3/15/2021: DRY
9/22/2021: DRY

GZ-20L
3/15/2021: 1.5
9/22/2021: 10

GZ-6
3/15/2021: 0.59
9/22/2021: 0.38

GZ-7U
3/15/2021: DRY
9/22/2021: DRY
GZ-7L
3/15/2021: 1.3
9/22/2021: 1.5

GZ-3
3/15/2021: DRY
9/22/2021: DRY

GZ-14L
3/15/2021: DRY
6/14/2021: DRY
9/22/2021: DRY
12/16/2021: 17

GZ-14U
3/15/2021: DRY
6/14/2021: DRY
9/22/2021: DRY

12/16/2021: DRY

GZ-2
3/15/2021: DRY

6/14/2021: 11
10/14/2021: 22

12/16/2021: 1.4

1
0
5
0

GZ-21

 SURFACE WATER ID 
SAMPLE DATE: 1,4-DIOXANE CONCENTRATION

*ND INDICATES NOT DETECTED
ABOVE  THE LABORATORY
REPORTING LIMIT  (VARIES
FROM 0.20 TO 0.25 µg/L)
*1,4-DIOXANE DATA IN
MICROGRAMS PER LITER

4

@A GROUNDWATER MONITORING WELL

*ND INDICATES NOT DETECTED
ABOVE  THE LABORATORY
REPORTING LIMIT  (0.20 µg/L)
*1,4-DIOXANE DATA IN
MICROGRAMS PER LITER
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AP P R OX IMATE FOR MER  ANIMAL
CAR CAS S  BU R IAL AR EA

RW-9

RW-8
1013

RW-6

RW-10

RW-4

RW-3

RW-1

RW-11

RW-12
1016

RW-5
1012

RW-2
1017

GZ-PM-2U
1030.4
3/17/2021: 21
6/17/2021: 30
9/27/2021: 19

GZ-PM-1U
<1035.3 
6/17/2021: ND

GZ-PM-5U
<1058.0 

GZ-PM-6U
<1057.2 
3/17/2021: 5.5
6/17/2021: 6.3
9/27/2021: 8.1

GZ-PM-4L
<1032.3 
3/17/2021: 1.3
6/17/2021: 0.84
9/27/2021: 0.69GZ-PM-3U

<1057.2 
6/17/2021:  ND 
9/27/2021:  ND 

GZ-PM-7U
<1055.3 

GZ-PM-8U
<1063.3 

GZ-PM-9L
1056.7
6/17/2021: 0.22
9/27/2021: ND

GZ-PM-1L
1023.8
6/17/2021: 6.3
9/27/2021: 3.9

GZ-PM-2L
1022.6
3/17/2021: 50
6/17/2021: 64
9/27/2021: 29

GZ-PM-3L
<1029.7 

3/17/2021: 1.4
6/17/2021: 1.1
9/27/2021: 0.96

GZ-PM-4U
<1059.4 
3/17/2021: 1.2
6/17/2021: 1.4
9/27/2021: 1.3

GZ-PM-5L
1044.6
3/17/2021: 3.4
6/17/2021: 3.7
9/27/2021: 1.8

GZ-PM-8L
1032.3
6/17/2021: ND
9/27/2021: ND

GZ-1
<1072.1 

GZ-4
<1069.2 

GZ-12L
<1066.6 

GZ-22U
1072.9

3/15/2021: 0.39
9/22/2021: 1.3

GZ-13L
1066.4

9/22/2021: DRY

GZ-14L
<1063.7 

3/15/2021: DRY
6/14/2021: DRY
9/22/2021: DRY
12/16/2021: 17

GZ-14U
<1071.7 

3/15/2021: DRY
6/14/2021: DRY
9/22/2021: DRY
12/16/2021: DRY

GZ-21U

GZ-19L
<1057.1 

GZ-19U
<1067.3 

GZ-2
1067.0

3/15/2021: DRY
6/14/2021: 11
10/14/2021: 22
12/16/2021: 1.4

GZ-18L
1059.0

3/15/2021: DRY
9/22/2021: 23

GZ-18U
<1067.6 

GZ-20U
<1071.9 

GZ-20L
1067.1

3/15/2021: 1.5
9/22/2021: 10

GZ-6
1051.3
3/15/2021: 0.59
9/22/2021: 0.38

GZ-7U
<1036.5 

GZ-7L
1031.7
3/15/2021: 1.3
9/22/2021: 1.5

GZ-5U
<1030.2 

GZ-5L
1026.0
3/15/2021: 2.1
9/22/2021: 0.88

GZ-3
<1062.3 

GZ-43U
<1062.4 
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1) 2015-2016 1-FT COLOR  AER IAL P HOTOS  FOR  THE TOW N OF 
    HANOV ER  W ER E OBTAINED FR OM THE NH GR ANIT NEW  HAMP S HIR E 
    S TATEW IDE GIS  CLEAR INGHOU S E. 
2) LOCATIONS  OF MONITOR ING W ELLS  BAS ED ON S U R V EYS  BY W S P  
    TR ANS P OR ATION AND INFR AS TR U CTU R E DU R ING OCTOBER  2014, 
    JU NE 2015, JANU AR Y 2016, AND MAY 31, 2016.
3) AP P R OX IMATE  1-FT GR OU ND S U R FACE ELEV ATION CONTOU R S  
    S HOW N HER EON W ER E S U R V EYED BY W S P  ON MAY 31, 2016. 
4) CALCU LATED HYDR AU LIC HEAD V ALU ES , ES TIMATED BEDR OCK 
    GR OU NDW ATER  HYDR AU LIC HEAD CONTOU R S  AND INFER R ED 
    BU LK DIR ECTION OF GR OU NDW ATER  FLOW   S HOW N AR E DER IV ED 
    FR OM THE S EP TEMBER  2021 MONITOR ING R OU ND. 
5) THE AP P R OX IMATE LOCATIONS  OF LABOR ATOR Y W AS TE BU R IAL 
    P ITS  AR E BAS ED ON A S KETCH TITLED “R ADIOACTIV E BU R IAL AR EA 
    AT R ENNIE FAR M” AND THE S U R V EYED LOCATIONS  OF FEATU R ES  
    ILLU S TR ATED ON THE S KETCH INCLU DING A FENCE P OS T IDENTIFIED 
    AS  THE S OU THW ES TER N COR NER  OF THE BU R IAL AR EA FENCE, A 
    FENCE P OS T ALLOCATED ALONG THE S OU THER N FENCE LINE, THE 
    HU MAN BU R IAL AR EA, AND S ECTIONS  OF S TONE W ALLS . THE 
    LOCATIONS  OF THE LIS TED FEATU R ES  IS  BAS ED ON A S U R V EYS  BY 
    W S P  (S EE NOTE 2).  
6) ES TIMATED GR OU NDW ATER  HYDR AU LIC HEAD CONTOU R S  AND 
    INFER R ED DIR ECTIONS  OF GR OU NDW ATER  FLOW  S HOW N AS S U ME 
    IS OTR OP IC HOMOGENOU S  CONDITIONS .  THES E AS S U MP TIONS  
    AR E NOT V ALID AT S MALLER  S P ATIAL S CALES , AND LOCAL 
    V AR IATIONS  IN GR OU NDW ATER  FLOW  AR E ANTICIP ATED.  BAS ED ON 
    OU R  U NDER S TANDING OF LOCAL HYDR OGEOLOGY, THE 
    AS S U MP TIONS  OF IS OTR OP IC HOMOGENOU S  CONDITIONS  AT THE 
    S P ATIAL S CALE ILLU S TR ATED HER EON AR E CONS IDER ED V ALID BY 
    GZA.
7) W ATER  Q U ALITY DATA S U MMAR IZED HER EON R EP R ES ENT THE
    R ES U LTS  OF THE ANALYS IS  OF S AMP LES  COLLECTED DU R ING
    MAR CH, JU NE, S EP TEMBER , AND DECEMBER  2021. R EFER  TO TABLE 
    9 FOR  ADDITIONAL INFOR MATION. 

NO. IS S U E / DES CR IP TION BY DATE

GENERAL NOTES:

LEGEND:

U NLES S  S P ECIFICALLY S TATED BY W R ITTEN AGR EEMENT, THIS  DR AW ING IS  THE S OLE P R OP ER TY OF GZA
GEOENV IR ONMENTAL, INC. (GZA). THE INFOR MATION S HOW N ON THE DR AW ING IS  S OLELY FOR  THE U S E BY GZA'S
CLIENT OR  THE CLIENT'S  DES IGNATED R EP R ES ENTATIV E FOR  THE S P ECIFIC P R OJECT AND LOCATION IDENTIFIED ON
THE DR AW ING. THE DR AW ING S HALL NOT BE TR ANS FER R ED, R EU S ED, COP IED, OR  ALTER ED IN ANY MANNER  FOR
U S E AT ANY OTHER  LOCATION OR  FOR  ANY OTHER  P U R P OS E W ITHOU T THE P R IOR  W R ITTEN CONS ENT OF GZA, ANY
TR ANS FER , R EU S E, OR  MODIFICATION TO THE DR AW ING BY THE CLIENT OR  OTHER S , W ITHOU T THE P R IOR  W R ITTEN
EX P R ES S  CONS ENT OF GZA, W ILL BE AT THE U S ER 'S  S OLE R IS K AND W ITHOU T ANY R IS K OR  LIABILITY TO GZA.

 GZA GeoEnvironmental, Inc.
Engineers and Scientists

www.gza.com
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S CALE:
CHECKED BY:

YEAR  2021 ANNU AL S U MMAR Y R EP OR T
DAR TMOU TH COLLEGE, R ENNIE FAR M S ITE

HANOV ER , NEW  HAMP S HIR E 
NHDES  S ITE NO. 201111109, P R OJECT NO. 277737
ON-S ITE P ER FOR MANCE MONITOR ING
GR OU NDW ATER  DATA S U MMAR Y

JMW S R L JMW
1 inch  = 16 feetIP GJMW

04-07-2022 04.0190030.02 6BFIGU R E

DAR TMOU TH COLLEGE

0 20 40
S CALE IN FEET

@A GR OU NDW ATER  MONITOR ING W ELL

!(" BEDR OCK GR OU NDW ATER  EX TR ACTION W ELL

!(" OV ER BU R DEN GR OU NDW ATER  EX TR ACTION W ELL

INFER R ED GR OU NDW ATER  CAP TU R E ZONE

ES TIMATED BEDR OCK GR OU NDW ATER  HYDR AU LIC
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AS NOTEDINDICATES SCREEN INSTALLED

AND VERTICAL LOCATION OF SCREEN

INDICATES MONITORING WELL DESIGNATION

INDICATES LOCATION AND DIRECTION
OFFSET FROM CROSS SECTION LINE

GZ-17L

INDICATES GROUND SURFACE
ELEVATION AT WELL LOCATION

LEGEND:

(<0.25 ug/L)

INDICATES GROUND
SURFACE AT WELL

INDICATES ESTIMATED
GROUNDWATER ELEVATION
(SEPTEMBER 2021)

NOTES:

1. HYDRAULIC HEAD VALUES SHOWN FOR MONITORING WELL LOCATIONS ARE BASED ON MEASUREMENTS MADE ON
MULTIPLE DATES DURING SEPTEMBER 2021. REFER TO TABLE 6B FOR ADDITIONAL INFORMATION.

2. MONITORING WELL REFERENCE ELEVATIONS ARE BASED ON SURVEYS BY  WSP TRANSPORTATION AND
INFRASTRUCTURE OF NASHUA, NEW HAMPSHIRE ON MULTIPLE DATES. REFERENCE ELEVATIONS FOR MONITORING
WELLS GZ-40M, GZ-40L, GZ-42L, AND GZ-44 THROUGH GZ-55 ARE BASED ON LEVEL ELEVATION SURVEYS BY GZA USING
STANDARD OPTICAL SURVEY TECHNIQUES.

3. GROUND SURFACE ELEVATION BASED ON SURVEYED GROUND SURFACE ELEVATION AT THE LOCATIONS OF
MONITORING WELLS ON OR PROXIMATE TO THE SECTION LINE.  GROUND SURFACE ELEVATION AT OTHER LOCATIONS
IS BASED ON GROUND SURFACE TOPOGRAPHY ILLUSTRATED ON THE UNITED STATES GEOLOGICAL SURVEY  (USGS)
LYME, NEW HAMPSHIRE 7.5 SERIES QUADRANGLE MAP.

4. 1,4-DIOXANE CONCENTRATION DATA ARE BASED ON THE RESULTS OF SAMPLING BY GZA DURING MARCH, JUNE,
SEPTEMBER AND DECEMBER 2021; MOST RESENT RESULT SHOWN; REFER TO TABLE 3A FOR ADDITIONAL
INFORMATION.  UNITS ARE MICROGRAMS PER LITER (UG/L).

5. REFER TO TEXT FOR ADDITIONAL INFORMATION.

INDICATES 1,4-DIOXANE  CONCENTRATION IN
GROUNDWATER IN PART MILLIGRAM PER LITER
(SEE TABLE 3A FOR SAMPLING DATES)

ESTIMATED VERTICAL AXIS OF PRE-GRONDWATER
EXTRATION 1, 4-DIOXANE TRANSPORT
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AND VERTICAL LOCATION OF SCREEN

INDICATES MONITORING WELL DESIGNATION

INDICATES LOCATION AND DIRECTION
OFFSET FROM CROSS SECTION LINE

GZ-17L

INDICATES GROUND SURFACE
ELEVATION AT WELL LOCATION

LEGEND:

(<0.25 ug/L)

INDICATES GROUND
SURFACE AT WELL

INDICATES ESTIMATED
GROUNDWATER ELEVATION
(SEPTEMBER 2021)

INDICATES 1,4-DIOXANE  CONCENTRATION IN
GROUNDWATER IN PART MILLIGRAM PER LITER
(SEE TABLE 3A FOR SAMPLING DATES)

NOTES:

1. HYDRAULIC HEAD VALUES SHOWN FOR MONITORING WELL LOCATIONS ARE BASED ON MEASUREMENTS MADE ON
MULTIPLE DATES DURING SEPTEMBER 2021. REFER TO TABLE 6B FOR ADDITIONAL INFORMATION.

2. MONITORING WELL REFERENCE ELEVATIONS ARE BASED ON SURVEYS BY  WSP TRANSPORTATION AND
INFRASTRUCTURE OF NASHUA, NEW HAMPSHIRE ON MULTIPLE DATES. REFERENCE ELEVATIONS FOR MONITORING
WELLS GZ-40M, GZ-40L, GZ-42L, AND GZ-44 THROUGH GZ-55 ARE BASED ON LEVEL ELEVATION SURVEYS BY GZA USING
STANDARD OPTICAL SURVEY TECHNIQUES.

3. GROUND SURFACE ELEVATION BASED ON SURVEYED GROUND SURFACE ELEVATION AT THE LOCATIONS OF
MONITORING WELLS ON OR PROXIMATE TO THE SECTION LINE.  GROUND SURFACE ELEVATION AT OTHER LOCATIONS
IS BASED ON GROUND SURFACE TOPOGRAPHY ILLUSTRATED ON THE UNITED STATES GEOLOGICAL SURVEY  (USGS)
LYME, NEW HAMPSHIRE 7.5 SERIES QUADRANGLE MAP.

4. 1,4-DIOXANE CONCENTRATION DATA ARE BASED ON THE RESULTS OF SAMPLING BY GZA DURING MARCH, JUNE,
SEPTEMBER AND DECEMBER 2021; MOST RESENT RESULT SHOWN; REFER TO TABLE 3A FOR ADDITIONAL
INFORMATION.  UNITS ARE MICROGRAMS PER LITER (UG/L).

5. REFER TO TEXT FOR ADDITIONAL INFORMATION.
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HANOVER CENTER ROAD.
ELECTRICAL SERVICE THROUGH FIELDS.

AIR DRYER

GROUNDWATER EXTRACTION SYSTEM
40' X 8'  STORAGE CONTAINER

(CONEX BOX) PLACED ON CRUSHED
STONE PAD INSULATED AND HEATED

(SEE FIGURE 8 FOR INTERIOR DETAILS)

DUG WELL
(TO BE DECOMMISSIONED)

UTILITY POLE
GROUNDWATER TREATMENT SYSTEM
53' X 8'  STORAGE CONTAINER
(CONEX BOX) PLACED ON CRUSHED
STONE PAD INSULATED AND HEATED
(SEE FIGURE 8 FOR INTERIOR DETAILS)
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POTENTIAL FUTURE TREATED
GROUNDWATER LINES

TO INFILTRATION GALLERIES
INDIVIDUAL LINES TO GALLERIES

APPROXIMATE LOCATION OF GROUNDWATER
EXTRACTION AND TREATMENT SYSTEM, AIR,

ELECTRICAL, AND INFLUENT AND TREATED
WATER DISCHARGE LINES. AIR AND GROUNDWATER

LINES TO AND FROM INDIVIDUAL WELLS TO BE
MANIFOLD WITHIN GROUNDWATER EXTRACTION

SYSTEM STORAGE CONTAINER.

CONCRETE PAD FOUNDATIONS
FOR PROPANE TANK, AIR DRYER,

CHILLER AND GENERATOR.
SIZES VARY TO SUIT EQUIPMENT

POTENTIAL FUTURE
TREATED GROUNDWATER

INFILTRATION GALLERY

APPROXIMATE 10-INCH DIAMETER
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X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

GATES NORMALLY LOCKED
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RECEIVING WATER

DISCHARGE POINT LOCATED 75-FEET UPSLOPE
OF  CHANNEL OF INTERMITTENT STREAM.
DISCHARGE POINT TO BE CONSTRUCTED USING
MINIMUM 3-INCH STONE
OVERLYING GEOTEXTILE IN AREA SHOWN.
DISCHARGE AREA EXCAVATED INTO SLOPE TO
FROST DEPTH, GEOTEXTILE PLACED, AND
STONE PLACED TO ORIGINAL GRADE.

LAT: N 43° 45' 07.63"
43.752118
LONG: W 72°10'30.53"
-72.175146LAT: N 43° 45' 07.56"

43.752099
LONG: W 72°10'30.69"

-72.175191

1,000 GALLON
PROPANE TANK

BEDROCK AND OVERBURDEN
GROUNDWATER EXTRACTION
WELLS

APPROXIMATE LOCATION OF
GROUNDWATER EXTRACTION /
TREATMENT SYSTEM, AIR, WATER
AND ELECTRICAL LINES.

BOILER WATER SOFTENER
BRINE DRYWELL 150 GALLON
(PLASTIC SET IN 1" STONE)

CUMMINS 55 KW PROPANE FIRED
ELECTRICAL GENERATOR

CRUSHED STONE GROUNDWATER
EXTRACTION AND TREATMENT
SYSTEM PAD. SEE SECTION "A"
FOR PAD DETAILS.

TEMPORARY BENCH MARK
SPIKE IN 20" BEECH TREE
EL.=1,073.90'

PROVIDE EROSION CONTROL
MEASURES AROUND WORK AREA
' DOWN-GRADIENT '
(TYPICAL) SEE DETAIL EC-1 THIS SHEET

CL. STREAM
EL. = 1,019.28'

BRUSH
FILE

ROCK
OUTCROP

EXISTING
GRAVEL
DRIVE

CEMETERY

GROUNDWATER, COMPRESSED AIR, AND
SYSTEM CONTROL LINES TO PUMPING
MODULE 2 (8 RENNIE ROAD). SEE FIGURE 8B
FOR OFF-SITE REMEDIAL SYSTEM
COMPONENTS.

0 10 20 40 60

1" = 20'

NOTES:
1. BASE PLAN DEVELOPED FROM ELECTRONIC DRAWING FILE 188289A_REV3.DWG

OF PLAN TITLED MONITORING WELL SURVEY PREPARED BY WSP GROUP (DATED
11-05-2015, LAST REVISED 06-26-2016)

2. SITE FEATURES EXCLUDING REMEDIAL SYSTEM COMPONENTS ARE AN ACTUAL
ON THE GROUND FIELD SURVEY PERFORMED BY WSP ON SEVERAL DATES MOST
RECENT BEING MAY 27, 2016.

3. THE HORIZONTAL DATUM SHOWN HEREON REFERENCES THE NEW HAMPSHIRE
STATE PLANE COORDINATE SYSTEM. THE HORIZONTAL POSITION WAS
ESTABLISHED MY MEANS OF STATIC GPS SOLUTION AND AN OBSERVED
MAGNETIC BEARING WITH A DECLINATION APPLIED FROM TRAVERSE POINT 2 TO
TRAVERSE POINT 1.

4. THE VERTICAL DATUM SHOWN REFERENCES NAVD 88.
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LEGEND:

EXISTING MONITORING WELL

TEMPORARY BENCH MARK

TO EXTRACTION WELL
(SEE FIGURE 2B FOR LOCATION)N

S

EW

EXISTING REMEDIAL DESIGN / PERFORMANCE
MONITORING BEDROCK WELL COUPLET

BEDROCK GROUNDWATER
EXTRACTION WELL

OVERBURDEN GROUNDWATER
EXTRACTION WELL

DIRECTION OF FLOW

   CROSS-SECTION THROUGH CRUSHED STONE EQUIPMENT PAD

CRUSHED STONE (FINE) - NHDOT
ITEM NO. 304.4

2H:1V SLOPE
OR FLATTER

WOVEN GEOTEXTILE - MIRAFI HP
270 OR EQUIVALENT

SLOPE SUBGRADE A MIN 0.5% TO
PROMOTE DRAINAGE

EXISTING GROUND

PAD ELEVATION=1083 FT.

ELEVATION=1081 FT.

0.5% SLOPE

NOT TO SCALE

175'±

TYPICAL TRENCH DETAIL
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1) BASE PLAN FROM PLAN BY WSP TRANSPORTATION AND 
    INFRASTRUCTURE, TITLED "MONITORING WELL SURVEY, RENNIE 
    ROAD ETNA, NEW HAMPSHIRE. PREPARED FOR GZA," REVISION 7, 
    DATED JANUARY 8, 2017 AND 188289A_REV3.DWG OF PLAN TITLED 
    MONITORING WELL SURVEY PREPARED BY WSP GROUP (DATED
    11-05-2015, LAST REVISED 06-26-2016)
2) BASEMAP IMAGERY SHOWN HEREON IS DERIVED FROM THE 2015 
    1-FT COLOR AERIAL PHOTOS DATASET PROVIDED BY NH GRANIT. 
3) APPROXIMATE PROPERTY BOUNDARIES, INCLUDING RENNIE
    FARM PROPERTY BOUNDARY, BASED ON REVIEW OF TOWN OF 
    HANOVER, NEW HAMPSHIRE TAX MAP 13, 15, AND 16, DATED 
    APRIL 1, 2015. 
4) LOCATIONS OF EXISTING MONITORING WELLS, GROUND SURFACE 
    TOPOGRAPHY, AND CERTAIN OTHER SITE FEATURES BASED ON 
    SURVEYS BY WSP TRANSPORATION AND INFRASTRUCTURE 
    DURING OCTOBER 2014, JUNE 2015, JANUARY 2016, MAY 31, 
    2016, AUGUST 2016, OCTOBER 2016, AND JANUARY 2017.
    WELLS INSTALLED AS PART OF REMEDIAL 
    DESIGN INVESTIGATION WERE LOCATED BY GZA USING GPS 
    SURVEY METHODS.  REFERENCE POINT ELEVATIONS WERE 
    ESTABLISHED USING OPTICAL SURVEY METHODS.
5) APPROXIMATE LOCATIONS OF WETLANDS BASED ON SURVEYS BY 
    GZA.
6) LOCATIONS OF FEATURES SHOWN ARE APPROXIMATE.
7) LOCATIONS OF OFF-SITE REMEDIAL PERFORMANCE MONITORING
    WELLS (I.E., WELLS DESIGNATED  GZ-OPM) ARE BASED ON
    OBSERVATIONS BY GZA AND ARE APPROXIMATE.  
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NOTES:

1. BASE PROCESS FLOW DIAGRAM DEVELOPED FROM AN ELECTRONIC
PDF FIGURE BY ECT2      TITLED "PROCESS FLOW DIAGRAM" DATED
10/10/16, LAST REVISED 10/27/16.

2. GROUNDWATER EXTRACTION WELL FIELD INCLUDES (7) OVERBURDEN
AND (5) BEDROCK GROUNDWATER EXTRACTION WELLS.  REFER TO
FIGURE 7 FOR ADDITIONAL INFORMATION.

3. LGAC INDICATES LIQUID GRANULAR ACTIVATED CARBON.
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USE OF REPORT 

1. GZA GeoEnvironmental, Inc. (GZA) prepared this report on behalf of, and for the exclusive use of our Client for the stated
purpose(s) and location(s) identified in the Proposal for Services and/or Report. Use of this report, in whole or in part, at
other locations, or for other purposes, may lead to inappropriate conclusions; and we do not accept any responsibility for
the consequences of such use(s). Further, reliance by any party not expressly identified in the agreement, for any use,
without our prior written permission, shall be at that party’s sole risk, and without any liability to GZA.

STANDARD OF CARE 

2. GZA’s findings and conclusions are based on the work conducted as part of the Scope of Services set forth in the Proposal
for Services and/or Report and reflect our professional judgment. These findings and conclusions must be considered not
as scientific or engineering certainties, but rather as our professional opinions concerning the limited data gathered during
the course of our work. Conditions other than described in this report may be found at the subject location(s).

3. GZA’s services were performed using the degree of skill and care ordinarily exercised by qualified professionals performing
the same type of services, at the same time, under similar conditions, at the same or a similar property. No warranty,
expressed or implied, is made. Specifically, GZA does not and cannot represent that the Site contains no hazardous
material, oil, or other latent condition beyond that observed by GZA during its study. Additionally, GZA makes no warranty
that any response action or recommended action will achieve all of its objectives or that the findings of this study will be
upheld by a local, state or federal agency.

4. In conducting our work, GZA relied upon certain information made available by public agencies, Client and/or others.  GZA
did not attempt to independently verify the accuracy or completeness of that information.  Inconsistencies in this
information which we have noted, if any, are discussed in the Report.

SUBSURFACE CONDITIONS 

5. The generalized soil profile(s) provided in our Report are based on widely-spaced subsurface explorations and are
intended only to convey trends in subsurface conditions.  The boundaries between strata are approximate and idealized,
and were based on our assessment of subsurface conditions.  The composition of strata, and the transitions between
strata, may be more variable and more complex than indicated. For more specific information on soil conditions at a
specific location refer to the exploration logs.  The nature and extent of variations between these explorations may not
become evident until further exploration or construction.  If variations or other latent conditions then become evident, it
will be necessary to reevaluate the conclusions and recommendations of this report.

6. Water level readings have been made, as described in this Report, in and monitoring wells at the specified times and under
the stated conditions.  These data have been reviewed and interpretations have been made in this report.  Fluctuations
in the level of the groundwater however occur due to temporal or spatial variations in areal recharge rates, soil
heterogeneities, the presence of subsurface utilities, and/or natural or artificially induced perturbations. The observed
water table may be other than indicated in the Report.

COMPLIANCE WITH CODES AND REGULATIONS 

7. We used reasonable care in identifying and interpreting applicable codes and regulations necessary to execute our scope
of work. These codes and regulations are subject to various, and possibly contradictory, interpretations.  Interpretations
and compliance with codes and regulations by other parties is beyond our control.
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Proactive by Design SCREENING AND ANALYTICAL TESTING 

8. GZA collected environmental samples at the locations identified in the Report. These samples were analyzed for the
specific parameters identified in the report.  Additional constituents, for which analyses were not conducted, may be
present in soil, groundwater, surface water, sediment and/or air. Future Site activities and uses may result in a
requirement for additional testing.

9. Our interpretation of field screening and laboratory data is presented in the Report. Unless otherwise noted, we relied
upon the laboratory’s QA/QC program to validate these data.

10. Variations in the types and concentrations of contaminants observed at a given location or time may occur due to release
mechanisms, disposal practices, changes in flow paths, and/or the influence of various physical, chemical, biological or
radiological processes. Subsequently observed concentrations may be other than indicated in the Report.

INTERPRETATION OF DATA 

11. Our opinions are based on available information as described in the Report, and on our professional judgment.
Additional observations made over time, and/or space, may not support the opinions provided in the Report.

ADDITIONAL INFORMATION 

12. In the event that the Client or others authorized to use this report obtain additional information on environmental or
hazardous waste issues at the Site not contained in this report, such information shall be brought to GZA's attention
forthwith.  GZA will evaluate such information and, on the basis of this evaluation, may modify the conclusions stated in
this report.

ADDITIONAL SERVICES 

13. GZA recommends that we be retained to provide services during any future investigations, design, implementation
activities, construction, and/or property development/ redevelopment at the Site.  This will allow us the opportunity
to: i) observe conditions and compliance with our design concepts and opinions; ii) allow for changes in the event that
conditions are other than anticipated; iii) provide modifications to our design; and iv) assess the consequences of
changes in technologies and/or regulations.

CONCEPTUAL SITE MODEL 

14. Our opinions were developed, in part, based upon a comparison of site data to conditions anticipated within our
Conceptual Site Model (CSM).  The CSM is based on available information, and professional judgment.  There are rarely
sufficient data to develop a unique CSM.  Therefore observations over time, and/or space, may vary from those depicted
in the CSM provided in this report. In addition, the CSM should be evaluated and refined (as appropriate) whenever
significant new information and/or data is obtained.
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1.0 CONCEPTUAL SITE MODEL 

The CSM is described in this section and is based on the results of the investigation activities summarized in the 
reports listed in Table 1.  The CSM was originally included in GZA’s May 6, 2016 report and was updated in GZA’s 
September 1, 2016 Remedial Action Plan (RAP), and July 14, 2017 report.   

1.1 SITE LOCATION USE AND PHYSIOGRAPHY 

The site consists of an approximate 223-acre parcel (Town of Hanover Tax Map 13, Block 14, Lot 1), with a street 
address of 572 Hanover Center Road, Hanover, New Hampshire.  The limits of the site are illustrated on Figure 1A. 
In addition to Hanover Center Road, the site abuts Rennie, Visiting, and Wardrobe Roads in Hanover.  The site is 
located within a Rural Residential zone and is abutted by residential and undeveloped lots.  The majority of the 
site is wooded.  Five large fields comprising approximately 20 acres of the site are maintained by Dartmouth by 
periodic mowing.      

Prior to the 1960s the site is believed to have been used for agricultural purposes.  The site is currently owned by 
Dartmouth College which acquired the site during the 1960s.  During the period from approximately 1966 to 1978, 
Dartmouth Medical School used a less-than-0.5-acre portion of the site for the disposal of animal carcasses that 
had been used in experiments involving radiological materials.  An approximately 100-square-foot area adjacent 
to the burial area was also used by Dartmouth Medical School for the burial of human remains used in gross 
anatomy instruction.  The approximate locations of the animal carcass and human remains burial areas are 
depicted on Figure 3.   

Structures formerly located on the site include a barn located near the entrance to the site off Hanover Center 
Road demolished during 2018 near the former location of a residence at the site that was demolished during 2011.  
Other historical site features are depicted on Figure 2B and include:  

• An abandoned overburden water supply well (Dug Well);

• An abandoned overburden water supply (Dug Well-2) located adjacent to a field within the south-central
portion of the site.  This well was recently identified at the site by GZA and has not been sampled due to dry
conditions when inspected;

• An abandoned drilled bedrock water supply well located approximately 100 feet north of the barn.  This well
was sampled by GZA on September 20, 2016 as described in Section 2.5.4 of GZA’s July 14, 2017 report;

• Stone and concrete foundations (barn and possible grain silo) located to the north of the site entrance; and

• An approximately 10-foot by 10-foot area marked by a post and chain fence used for the burial of human
remains used in gross anatomy instruction by the Dartmouth Medical School proximate to the burial area.

The groundwater extraction system components constructed on site are depicted on Figure 8A.  The remainder 
of the description of the site included in this section is focused on the area within the vicinity of the former animal 
carcass burial area.   
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The topography of the site and surrounding area are illustrated on Figure 1A.  Ground surface elevation1 within 
the burial area is approximately 1,080 feet, and slopes gradually downward to the east.  Beginning approximately 
100 feet east of the burial area, the ground surface slopes more rapidly downward to the east and the southern 
branch of an unnamed tributary of Hewes Brook at approximately elevation 890 feet.   

1.2 SURFACE WATER 

The southern branch of an unnamed tributary of Hewes Brook is the nearest persistent surface water feature to 
the site.  The stream is located approximately 1,050 feet east of the former burial area.  A small intermittent 
tributary to the southern branch of the unnamed tributary originates on the site at the location of the on-site Dug 
Well and receives flow from springs located downslope of Dug Well.  The small tributary flows east to the southern 
branch of the unnamed tributary, crossing 8 Rennie Road (Tax Map 13 Lot 18-1), flowing under Rennie Road, and 
along the property boundary between 7 and 9 Rennie Road (Tax Map 13 Lot 17-1 and Tax Map 13 Lot 81-1, 
respectively).   

The confluence of the south branch and north branch of the unnamed tributary is located approximately 
1,400 feet northeast of the former burial area.  The confluence of the unnamed tributary and Hewes Brook is 
located approximately one mile north-northwest of the burial area.  Hewes Brook discharges to the Connecticut 
River at a point approximately 2.8 miles northwest of the burial area.   

An unnamed tributary of the Connecticut River originates in the western portion of the site and flows northwest 
to the Connecticut River.  Surface water sampling location Stream-11 was established on the stream to monitor 
water quality.  The locations of surface water bodies within the vicinity of the site are illustrated on Figure 1A and 
Figure 1B. 

1.3 PREVIOUS SITE INVESTIGATION AND REMEDIATION 

Prior to 2012, investigation and remedial work at the site was related to the identification and removal of animal 
carcasses used by the Dartmouth Medical School in experiments involving the use of radionuclides and removal 
of soils proximate to animal carcasses that were potentially contaminated with radionuclides.  The animal 
carcasses and surrounding soil were excavated during late 2011 and subsequently removed from the site.  Clym 
and GZA performed the previous removal activities for Dartmouth College, under the authorization of the 
Radiological Health Section (RHS) of the New Hampshire Department of Health and Human Services (DHHS).  
Radionuclide-related work at the site has been completed and the site was released from radiological controls by 
RHS. 

Animal carcasses were buried over time within a series of shallow excavations ‘pits’.  The approximate locations 
of the burial pits are illustrated on Figure 3.  During the excavation of the animal carcasses, laboratory waste was 
also encountered within the pits, and evidence of chemical waste was encountered in a portion of the burial area 
including pits 34 through 43.  Laboratory waste identified included syringes and various containers.  Prior to the 
observation of laboratory waste in the excavation area, there was no information that laboratory wastes were 
disposed of at the site.  The presence of laboratory waste in the excavation was not expected.  Soils exhibiting the 
presence of VOCs, based on field screening for total VOCs, chemical odors, or ‘purple staining’ were observed 
within pits 34 through 43.  Confirmatory composite soil sampling of the sidewalls and bottom of these pits was 
performed by Clym, and the samples submitted for analytical laboratory analyses including VOCs and semi-VOCs.  

1 Referenced to NAVD 88.  
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A list of the analytical parameters and results of the analyses are included in GZA’s April 23, 2012 letter report.2  
Table 2 of GZA’s April 23, 2012 letter report provides a summary of the results of the analyses of the soil samples 
and is included in Appendix J of GZA’s July 14, 2017 report.  A limited number of organic compounds were 
detected; however, none of the compounds were detected at concentrations approaching or exceeding 

Soil Remediation Standards (SRSs) or New Hampshire Department of Environmental Services (NHDES) Hw 400 
Identification and Listing of Hazardous Waste toxicity characteristic standards.  VOCs were only detected in the 
soil sample from pit number 41, and include toluene, naphthalene, and tetrachloroethylene (TCE).    

Groundwater quality monitoring following the completion of the 2011 excavation is described in reports by GZA 
submitted to the NHDES including reports dated December 9, 2011,3 January 17, 2012,4 April 23, 2012, and 
June 14, 2012.5  The VOC 1,4-dioxane was first detected in a sample collected from well GZ-2 on April 19, 2012 at 
a concentration of 150 micrograms per liter (µ/L).  NHDES was notified of the detection of 1,4-dioxane in 
groundwater at a concentration exceeding the NH AGQS in GZA’s letter dated June 14, 2012.  The ongoing 
investigation activities are related to the detection of 1,4-dioxane in groundwater quality samples initially 
collected during the post excavation groundwater sampling at the site.   

Recent investigation activities related to 1,4-dioxane have been focused on the delineation of 1,4-dioxane in 
groundwater and evaluation of the source of the 1,4-dioxane and have included installation of 105 monitoring 
wells (GZ-12L through GZ-55 and GZ-PM-1U through GZ-PM-9L); geologic mapping and surficial geophysics; and 
collection of water supply well and surface water samples.  Previous reports by GZA describing these activities are 
listed in Table 1.  Additional letters describing groundwater quality monitoring during 2012 and 2013 were 
submitted to NHDES.  1,4-dioxane data included in these letters are included in Table 3A and Table 3B.     

Groundwater remediation has included extraction and treatment of groundwater on site to limit the transport of 
1,4-dioxane from the source area.  The source area groundwater extraction and treatment system was largely 
constructed in 2016 and has been in operation since February 2017.  The groundwater extraction system was 
expanded in 2020 and 2021 to include two additional wells in fractured bedrock along the downgradient site 
boundary and 15 wells screened in overburden off-site.  The primary components of the groundwater extraction 
and treatment system are described in Section 4.0 of this report and reports listed in Table 1.   

1.4 HYDROGEOLOGY 

1.4.1 Geology 

Site geology includes laterally discontinuous deposits of glacial till overlying fractured bedrock.  The thickness of 
the glacial till deposits, where borings and/test pit excavations have been performed on the site, is up to 
approximately 25 feet (GZ-7L).  Probable outcroppings of bedrock have been observed on site.  The arithmetic 
average overburden thickness is approximately 13 feet based on 46 locations where borings have been drilled to 
the probable bedrock surface on the site.  Within the source area the depth to bedrock ranges from approximately 
4 feet to 12 feet based on borings and a ground penetrating radar (GPR) survey completed during 2016.  

2 Report by GZA titled “Dartmouth College Rennie Farm site, Chemical Waste Management/Groundwater Monitoring Program, Etna, 
New Hampshire.” 

3 Report by GZA titled “Dartmouth College Rennie Farm site, Discovery and Management of Chemical Wastes, Etna, New Hampshire.” 
4 Report by GZA titled “Dartmouth College Rennie Farm site, Chemical Waste Management/Groundwater Monitoring Program, Etna, 

New Hampshire.” 
5 Report by GZA titled “Dartmouth College Rennie Farm site, Groundwater Monitoring Results/Notice of AGQS Exceedance, Etna, New 

Hampshire.” 
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Samples of glacial till collected from borings drilled at the site vary in grain size, but generally range from silty clay 
with variable amounts of fine sand and gravel, to fine to medium sand and silt and little clay.  Probable boulders 
have been encountered while drilling borings, and probable large boulders have been observed at the ground 
surface.   

The thickness of glacial till increases with distance toward the east and off-site with a maximum measured 
thickness of just over 100 feet within the approximate center of the valley east of the site (GZ-28D).  Descriptions 
of glacial till encountered while drilling at off-site monitoring well locations are consistent with the descriptions 
of glacial till encountered on site.  Additional description of offsite overburden is included in GZA’s report6 dated 
March 23, 2020, which summarizes an offsite remedial design investigation completed during 2019.   

Bedrock cored at the site and to the east of the site has been generally described by GZA as a medium hard to 
hard, highly to moderately weathered, fine to coarse grained, gray, schist and phyllite.  Potential slate and thick 
quartz veins have also been cored.  Steeply dipping to near vertical fractures have been observed in bedrock cores.  
Bedrock geologic maps depicting the site vicinity,7 indicate bedrock beneath the site consists of Orfordville 
Formation middle metamorphic grade black to dark-gray mica-quartz schist, mica schist, garnet schist and 
quartzite.  However, more recent published bedrock geologic maps8 identify bedrock beneath the site as part of 
the Partridge Formation, which is described as a black, rusty-weathering sulfidic-graphitic slate or schist and 
abundant metagraywacke.  Both of these descriptions are inclusive of the lithology observed at bedrock outcrops 
at the site and within the vicinity of the site, and of the bedrock core samples collected from the site.   

The bedrock geologic maps referenced above indicate the predominance of bedding features trending toward the 
northeast and generally dipping steeply toward the southeast and northwest in the vicinity of the site, as well as 
northeasterly trending vertical foliations and schistosity.  Inspection of bedrock outcrops within the vicinity of the 
site indicate that the bedrock fracture system is dominated by fractures striking to the northeast.  The northeast 
striking fractures dip steeply toward the northwest with some fractures nearly vertically dipping.  A limited 
number of more northerly striking steeply dipping fractures are also likely present.  Additionally, a limited number 
of low angle apparently randomly oriented fractures are also likely present beneath and within the vicinity of the 
site.  Bedrock geologic information summarized from review of geologic maps and bedrock mapping are 
summarized on the attached copy of Figure 4 of GZA’s May 6, 2016 report.  GZA’s estimates of the bedrock surface 
topography within the off-site area are depicted on the attached copy of Figure 9 from GZA’s March 23, 2020 
report.  

The locations of ten Possible Fracture Zones (PFZ) have been identified based on the bedrock structural mapping, 
and the very low frequency (VLF) radio and electric resistivity imaging (ERI) surveys.  In general, it is assumed that 
the PFZs have a higher concentration of bedrock fractures that are consistent with the dominant trends in the 
area leading to anticipated zones of preferential groundwater flow.  The locations of the PFZs are illustrated 
along with selected contoured VLF data provided by Hager-Richter on the attached copy of Figure 5 of GZA’s 
May 6, 2016 report.  The average strike of PFZs 3 through 8 is N44E and is consistent with the range of strikes 
(N30E -- N45E) estimated by Hager-Richter based on the bedrock outcrop mapping.  The strike of PFZ 9 was 

6 Report by GZA titled “Remedial Design Plans and Construction Specifications Report, Groundwater Extraction System Expansion, 
Dartmouth College, Rennie Farm Site, Hanover, New Hampshire, NHDES Site No. 201111109, DES Project No. 277737, Groundwater 
Management Permit No. GWP-201111109-H-001.” 

7 Including the Geologic Map and Structure Sections of the Mascoma Quadrangle, New Hampshire published 1938 and the Geologic 
Map and Structure Sections of the Mt. Cube Quadrangle, New Hampshire published 1938. 

8 Lyons et al. (1991), A New Bedrock Geologic Map of New Hampshire,” revised and automated at the Complex Systems Research 
Center of the University of New Hampshire, Durham, New Hampshire.   



April 11, 2022 
04.0190030.02 

APPENDIX B – Rennie Farm – Conceptual Site Model 
Page | 5 

Proactive by Design 
estimated by Hager-Richter (H-R) as N8E.  Only PFZ 9 transects the area immediately downgradient of the burial 
area through which 1,4-dioxane is transported.  

As part of the source investigation associated with the water supply well at 668 Hanover Center Road, (H-R) 
performed borehole logging of the water supply well at 668 Hanover Center Road.  Bedrock fracture orientations 
and statistics are plotted and reported on the bedrock fracture statistics plots included in H-R’s report.  Based on 
the optical televiewer (OTV) and acoustical televiewer (ATV) data, 182 bedrock fractures were detected in the 
logged borehole.  The most prominent orientation of the bedrock fractures in the borehole is a dip azimuth to the 
northwest of 285°- 315° and a steep dip angle of 60°- 80° from horizontal.  The orientation of the fractures is 
consistent with the measurements made on bedrock outcrops in the area and the results of surficial geophysics 
described in Section 2.1.1 (Bedrock Outcrop Mapping) and Section 2.2 (Surficial Geophysical Surveys) of GZA’s 
May 6, 2016 report.    

Photo-lineaments identified by GZA and H-R are described in GZA’s May 6, 2016 report.  While numerous 
photo-lineaments have been identified within the vicinity and crossing portions of the site, none of the identified 
photo-lineaments transect the former animal carcass burial area.  Several photo-lineaments transect the area 
downgradient of the site within the identified area of 1,4-dioxane transport in groundwater (see the attached 
copy of Figure 4 of GZA’s May 6, 2016 report.   

1.4.2 Groundwater Occurrence and Flow 

Saturated overburden is discontinuous and may be perched on the bedrock surface within certain areas on site, 
with the presence and direction of groundwater flow locally controlled by the topography of the bedrock surface 
and presence of fractures.  Consequently, the overall lateral direction of groundwater flow within overburden 
downgradient of the burial area is anticipated to be generally toward the east-northeast consistent with the 
ground and bedrock surface topography.    

Within fractured bedrock, groundwater flow is controlled by the orientation of interconnected open fractures.  
Hydraulic head data based on measurements of depth-to-groundwater made during September 2021 are depicted 
on Figure 5A and Figure 5B along with estimated hydraulic head contours based on hydraulic head data for 
groundwater monitoring wells screened within shallow fractured bedrock and overburden, respectively.  Since 
hydraulic head measurements within a bedrock borehole are dependent upon the fractures intersecting the 
borehole, the interpretation of hydraulic head data should be considered an overall bulk lateral hydraulic gradient.  
Excluding the effects of the operation of the groundwater extraction remedial system at the site, the data 
presented in Table 6B and illustrated on Figure 5A indicates an overall lateral hydraulic gradient toward the east 
beneath the site.  Based on the prevalence of northeasterly striking fractures and detected distribution of 
1,4-dioxane downgradient of the source area, the anticipated lateral component of groundwater flow is primarily 
toward the northeast.  Groundwater flow within fractures oriented toward the east or series of fractures that 
create an interconnected pathway toward the east may result in a component of groundwater flow toward the 
east; however, transport toward the east is limited, based on groundwater quality data from the water supply 
well at 7 Rennie Road and groundwater monitoring well triplet GZ-28U/L/D.  

Groundwater flow toward the north-northeast may also be possible along the limited number of fractures 
oriented toward the north/north-northeast, notability within PFZ 9 which transects the area immediately 
downgradient of the burial area.  Monitoring well triplet GZ-24U/L/D was constructed to further evaluate the 
potential for groundwater flow and 1,4-dioxane transport toward the north.  1,4-dioxane was detected at a 
concentration of 0.39 µg/L in the initial sample collected from bedrock well GZ-24D on October 27, 2016 but was 
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not detected in confirmatory samples collected on November 11, 2016 and March 29, 2017 or during monitoring 
of this location though 2021.   

Due to the fracture-controlled nature of bedrock groundwater flow within the site vicinity, calculation of overall 
rates of groundwater flow based on hydraulic head and hydraulic conductivity is not possible.  Seepage velocities 
for the horizontal and vertical components of groundwater flow within overburden were calculated, based on the 
average of the calculated hydraulic conductivity (3.5x10-7 cm/sec) and calculated horizontal (0.03 to 0.12) and 
vertical (0.11 to 0.25) hydraulic head gradients within the off-site area.  The calculated estimates of lateral and 
vertical groundwater seepage velocities are 1.3 cm/year (0.04 ft/year) to 5.3 cm/year (0.2 ft/year), and to 
4.9 cm/year (0.2 ft/year) to 11 cm/year (0.4 ft/year), respectively.  The calculation of geometric mean hydraulic 
conductivity assumed horizontal flow to the monitoring wells.  Vertical hydraulic conductivity can be lower than 
horizontal hydraulic conductivity (typically by an order of magnitude).  Therefore, the calculated estimate of the 
range of vertical seepage velocity may overestimate the range relative to the calculated estimates of horizontal 
seepage velocities.  Collectively, the calculated groundwater seepage velocities appear low relative to the 
detected transport within overburden off site and may underestimate lateral hydraulic conductivity.   

In general, the vertical component of hydraulic head within the upland area closer to the burial area is downward, 
and then becomes upward with distance down slope (e.g., GZ-11U/L and GZ-17L).  However, within the burial area 
a limited upward vertical component of hydraulic head has been intermittently measured at well couplets 
GZ-14U/L, GZ-18U/L, and GZ-19U/L prior to the startup of the groundwater extraction system.  The upward 
gradient within the well couplets was likely related to recharge events within the surrounding upland area and 
was intermittent.   

Similar to the lateral component of hydraulic head, the vertical hydraulic head gradients within bedrock are a 
function of fracture connectivity.  Measurements of hydraulic head between pairs of bedrock wells installed at 
multi-well monitoring locations (GZ-9L/D, GZ-30U/L, GZ-34L/D, GZ-37L/D, GZ-PM-1U/L, and GZ-PM2U/L) are 
generally consistent with the relationship between bedrock and overburden described above, where the vertical 
component of hydraulic head is downward within upland areas and upward within the valley areas.  Exceptions 
to this relationship include downward gradients between GZ-34L and GZ-34D and between GZ-37L and GZ-37D.  
Based on ground surface elevation, GZ-34U/L/D would be anticipated to have an upward hydraulic gradient.  
While there is an upward gradient between wells GZ-34L and GZ-34U, there is a downward gradient between 
wells GZ-34L and GZ-34D.  The hydraulic head relationships at this location are likely due to the relative degree of 
fracture connectivity between GZ-34D and downgradient areas and/or GZ-34L to upgradient areas.     

Beneath and within the vicinity of the source area at the site, the vertical component of the hydraulic head 
gradient is downward with groundwater flow and 1,4-dioxane transport vertically downward through overburden 
into the fractured bedrock.  Lateral and vertical 1,4-dioxane concentration gradients indicate that the vertical axis 
of the plume, downgradient of the capture zone of the groundwater extraction system, transitions from fractured 
bedrock to overburden at approximately elevation 850 feet to elevation 860 feet at a location east of Rennie Road. 
1,4-dioxane is transported laterally vertically upward relative to the ground surface, discharging through the thick 
sequence of glacial till, eventually flowing to the unnamed tributary to Hewes Brook where it is diluted within the 
flow of surface water to concentrations below 0.20 µg/L within the flow of surface water under non-drought 
conditions.   

The upward vertical gradient and flow of groundwater within the valley is due to convergent lateral hydraulic 
gradients toward the northeast and west associated with the upland areas on either side of the valley.  Glacial till 
deposits with a thickness up to approximately 100 feet have been measured within the valley.  The thickness and 
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relative low hydraulic conductivity of the glacial till, and hydraulic head associated with the upland areas result in 
a strong upward hydraulic head gradient within the valley.  Figure 7A and Figure 7B depict stratigraphy, hydraulic 
head, and 1,4-dioxane concentrations along cross sections A-A’ and B-B’ (see Figure 2A for the locations of cross 
sections A-A’ and B-B’).   Cross-section line A-A’ is oriented along the approximate dominant strike of bedrock 
fractures measured within the vicinity of the site.   

Limited underflow of the stream in the valley area occurs, as indicated by the detection of low concentrations of 
1,4-dioxane in samples collected from bedrock groundwater monitoring well GZ-37D.  The underflow is estimated 
to be limited to the areas surrounding the stream by the convergent groundwater flow to the west associated 
with the upland area to the east of the stream.   

1.5 CONTAMINANT SOURCE 

1.5.1 1,4-dioxane 

Based on the results of the soil and groundwater quality data from the source area and downgradient wells, 
1,4-dioxane is the only identified VOC detected at concentrations exceeding regulatory standards, and is the only 
VOC that has been detected in samples of groundwater collected downgradient of the area immediately 
surrounding the source area.  Important properties of 1,4-dioxane include: 

• Miscibility in water;

• Limited tendency to become sorbed to soil particles (low octanol-water coefficient of -0.27 log Kow); and

• Low volatility making it difficult to volatilize (low Henry’s Law Constant of 4.80x10-6 atmosphere-cubic meters
per mole).

1,4-dioxane has a low Koc (soil adsorption coefficient for soil organic matter) and a high solubility and therefore 
has limited sorption to soils.  Because of these characteristics, 1,4-dioxane is dominantly found in groundwater.9  
These properties result in 1,4-dioxane being advectively transported in groundwater more readily compared to 
most contaminants, and make it difficult to remove from groundwater.  Based on the properties of 1,4-dioxane 
and our understanding of conditions and activities at the site as described in the following subsections, the 
remaining source of 1,4-dioxane at the site is likely dissolved in overburden and shallow weathered bedrock 
groundwater beneath the portion of the former animal carcass burial area that includes burial pits 34 through 43. 

1.5.2 Source Area Soil Quality Data 

1.5.2.1 1,4-Dioxane 

Based on our understanding of the use of 1,4-dioxane in radiological analyses and the presence of 
laboratory waste materials encountered while excavating animal carcasses at the site during late 2011, the 
likely source of the 1,4-dioxane is the burial of laboratory waste containing scintillation fluids, which can contain 
1,4-dioxane.  The results of the analyses of overburden groundwater samples collected within the former burial 
area during May 2016 indicate the presence of an approximately 30-foot by 50-foot area with concentrations of 
1,4-dioxane above 500 µg/L, with a center near GZG-17 (see Figure 6 from GZA’s RAP in Appendix J of GZA’s 
July 14, 2017 report).  This area containing relatively higher concentrations of dissolved 1,4-dioxane in 

9 Mohr, Thomas K.G., 2016.  Environmental Investigation and Remediation: 1,4-dioxane and Other Solvent Stabilizers, CRC Press. 
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groundwater is anticipated to be the source of the 1,4-dioxane detected in samples collected downgradient of the 
burial area.   

A total of 18110 soil samples have been collected for analysis of 1,4-dioxane from the borings and excavations 
recently completed within the burial area.  Collectively, these data do not indicate the presence of a significant 
discrete source(s) of 1,4-dioxane in soil, and are thereby consistent with the source of 1,4-dixoane being dissolved 
in groundwater.   

The soil data indicate the presence of apparently random spatially discontinuous low concentrations of 
1,4-dioxane within the source area described above.  The arithmetic average of the 1,4-dioxane data assuming a 
soil concentration of half the reporting limit (0.05 milligrams per kilogram [mg/kg]) for samples from which 
1,4-dioxane was not detected above the reporting limit is 0.062 mg/kg.  Calculation of the potential leaching based 
concentration of 1,4-dioxane in groundwater resulting from the concentrations of 1,4-dioxane detected in soil 
using the calculated arithmetic average soil concentration (0.062 mg/kg) results in a groundwater concentration 
of 5 µg/L.  While slightly exceeding NH AGQS, this concentration is less than 1 percent of the maximum 
concentration of 1,4-dioxane detected within samples of groundwater collected within the source area.  Using the 
maximum detected soil concentration for 1,4-dioxane (0.3 mg/kg) results in a groundwater concentration of 
23 µg/L.  However, this concentration was detected in only 1 of the 181 soil samples analyzed for 1,4-dioxane.   

Collectively, the 1,4-dioxane groundwater and soil data collected indicate the general lack of a chemical product 
(free product or residual) source area in the overburden soils and are consistent with the remaining source of the 
1,4-dioxane being dissolved in groundwater in overburden and shallow weathered/highly fractured bedrock in 
the vicinity of burial pits 34 through 43.   

1.5.2.2 Other VOCs 

VOCs other than 1,4-dioxane were detected in 9 of the 19 samples recently submitted for VOC analysis using 
EPA Method 8260B (Waste Management List).  VOCs detected included: diethyl ether, toluene, xylene, 
1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, and naphthalene.  The detected concentrations were below 
their respective SRS, with the exception of the concentration of naphthalene detected in soil sample SS-19B; 
5 feet - 6 feet (64 mg/kg) which exceeds the SRS for naphthalene (5 mg/kg).  While naphthalene was detected in 
groundwater samples collected from wells GZ-1 through GZ-4 during one round in November 2011, the detected 
concentrations are below the NH AGQS.  In addition, more recent sampling within the source area during 
May 2016 and of downgradient wells GZ-9L and GZ-10L during September 2015 did not detect naphthalene 
(refer to Sections 3.2 and 3.5.2 of GZA’s RAP for additional information).  The detection of naphthalene during 
only one round and detection of naphthalene in the sample collected from background well GZ-1 during that 
round indicate that the detection of naphthalene in the samples collected during November 2011 are not 
representative of site groundwater quality.   

During 2011, toluene, naphthalene, and trichloroethylene were detected in a composite soil sample collected 
from animal carcass burial pit number 41.   

10 Includes duplicate samples; see Table 1.  
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1.5.2.3 Radionuclides 

Carbon-14 was detected in 2 of 19 soil samples recently collected at depths within the former animal carcass 
burial area for radiological analyses.  The detected concentrations of Carbon-14 are 6.05 picocuries per gram 
(pCi/g) (SS-19B; 5 feet – 6 feet) and 1.88 pCi/g (SS-47B; 7.5 feet – 8.5 feet); both results are less than the approved 
release criteria of 12 pCi/g.  No other radionuclides were detected in the samples collected by GZA and Clym.  
Please refer to Appendix E of GZA’s July 14, 2017 report for the radiological laboratory data (EAI IDs 159748_R_1, 
162014_R#2_1, 162069_R_1, and 162121_R#2_1).  

The results of the analysis of shallow soil samples collected beyond the area impacted by 1,4-dioxane and the 
former animal carcass burial provide evidence of background levels of Cesium-137 and Lead-210.  Refer to 
Appendix E of GZA’s July 14, 2017 report for the results of the radionuclides analyses (EAI IDs 163780_R_1 and 
165128).  

1.5.3 Source Area Groundwater Quality Data  

Refer to Section 3.0 (Water Quality Monitoring) 

1.5.4 Other VOCs 

Other than 1,4-dioxane, toluene, ethylbenzene, xylenes, naphthalene and diethyl ether, no other volatile organic 
compounds (VOCs) or semi-VOCs have been detected in groundwater samples collected on or downgradient of 
the site.  The following subsections summarize the groundwater quality data for these VOCs.    

1.5.4.1 November 20, 2009 through December 19, 2013 

In addition to 1,4-dioxane, analysis of groundwater samples collected from wells GZ-1, GZ-2, GZ-3, and GZ-4 for 
VOCs using EPA Method 8260B during the period from November 20, 2009 through December 19, 2013 detected 
naphthalene and diethyl ether in certain samples including: 

• Naphthalene in a sample collected from well GZ-1 (October 12, 2010 2.2 µg/L);

• Diethyl ether in samples collected from well GZ-2 (May 23, 2012, 9 µg/L; March 12, 2013, 9 µg/L; June 20,
2013, 6 µg/L; July 31, 2013, 13 µg/L; and September 23, 2013, 5 µg/L); and

• Diethyl ether in samples collected from well GZ-3 (September 25, 2013, 17 µg/L; and December 19, 2013,
23 µg/L).

The NH AGQS for diethyl ether and naphthalene are 1,400 µg/L and 20 µg/L, respectively.  

Certain groundwater samples were also collected for analysis of semi-VOCs by EPA Method 8270D.  Naphthalene 
was detected in one or more sample collected from GZ-1, GZ-2, GZ-3, and GZ-4 at concentrations ranging from 
0.1 µg/L to 0.4 µg/L.  The results of previous groundwater sampling and analysis for parameters other than 
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1,4-dioxane are summarized on Table 1 from GZA’s January 15, 2013 letter11 and August 5, 2016 work plan12 (see 
Appendix J of GZA’s July 14, 2017 report).   

1.5.4.2 Groundwater sampling for VOC after 2013 

Groundwater sampling within the source area for VOCs other than 1,4-dioxane is described in Section 3.2 of the 
RAP, and detected toluene, ethylbenzene, xylenes, and diethyl ether in certain samples collected for analysis of 
VOCs by EPA Method 8260B.  The detected concentrations of these VOCs are well below the NH AGQS.   

1.5.4.3 Radionuclides 

Groundwater quality samples were collected from wells GZ-2, GZ-9L, and GZ-11L on June 27, 2016, as described 
in Section 3.5.2 of the RAP.  No radionuclides were detected with the exception of Lead-210 which was detected 
at a concentration of 5.23 pCi/L in the sample collected from well GZ-9L.  The laboratory reporting limit for 
Lead-210 for the analyses of each of the samples is 5 pCi/L.  In consideration of the reported uncertainty with the 
analysis of the samples, GZA and Clym concluded that these results are consistent with anticipated background 
levels.   

1.6 CONTAMINANT DISTRIBUTION, TRANSPORT, AND FATE 

The following subsections summarize the distribution and anticipated transport of 1,4-dioxane within and 
downgradient of the source area.  Refer to Section 3.1 for additional summary of recent contaminant distribution 
data including 1,4-dixoane contrition trends.  1,4-dioxane concentration data are summarized in Table 3, and 
recent 1,4-dioxane concentration data are illustrated on Figure 6A and Figure 6B.  Due to the properties of 
1,4-dioxane, it is anticipated to be transported within groundwater by advection, with hydrodynamic dispersion 
attenuating the concentration of 1,4-dioxane over time.  No significant sorption or transformation are anticipated. 

Prior to the excavation of animal carcasses during late 2011, it was not known that 1,4-dioxane was present within 
the source area.  The timing of the release is also not known.  Animal carcasses were buried at the site during the 
period from approximately 1966 to 1978, and 1,4-dioxane was first discovered in groundwater samples collected 
from monitoring well GZ-2 during April 2012.   

1,4-dioxane concentration data for groundwater samples collected from wells GZ-2 and GZ-3 collectively suggest 
that 1,4-dioxane concentrations in groundwater may have increased during the excavation of animal carcasses.  
This conclusion is supported by the following: 

• The 1,4-dioxane concentration trend for samples collected from well GZ-2 (located immediately downgradient
of the source area) illustrated on Chart 1 suggests an increasing concentration trend from April 19, 2012 to
July 25, 2012 and an overall decreasing concentration trend from July 25, 2012 to the present.  GZA notes that
1,4-dioxane was included as a target VOC in the pre-excavation sampling round performed on November 29,
2011 and that the analytical method used was EPA Method 8260B (50 µg/L reporting limit).  However, the
concentration of 1,4-dioxane detected in groundwater samples collected from GZ-2 during the following nine
sampling rounds (April 19, 2011 through December 19, 2013) were greater than 50 µg/L, suggesting that it

11 Letter by GZA titled “Groundwater Monitoring Results for July and November Sampling Events, Dartmouth College Rennie Farm site, 
Etna, New Hampshire.” 

12 Letter by GZA titled “Revised License No. 276R Amendment Request, Rennie Farm Decommissioning, Laboratory Waste Test Pit 
Excavation Work Plan, Dartmouth College, Rennie Farm site, Hanover, New Hampshire, DES site No. 201111109, Project No. 27737.” 
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would have been detected if present at the time of the November 29, 2011 sampling round.  The 
concentration depicted on Chart 1 is assumed at included at half of the reporting limit (i.e., 25 µg/L).   

• 1,4-dioxane was only detected in samples collected from well GZ-4 during three sampling events at
concentrations including 0.37 µg/L (July 31, 2013), 0.59 µg/L (June 20, 2013), and 1.4 µg/L (March 13, 2013).
1,4-dioxane was not detected above a reporting limit of 0.25 µg/L in samples collected from GZ-4 during
five subsequent sampling rounds (most recently July 2015).  Well GZ-4 has been dry during recent sampling
rounds due to the operation of the groundwater extraction system.  The short period and timing of low
concentration detections of 1,4-dioxane in samples from GZ-4 are consistent with an expanding and
subsequently retracting plume moving along an axis between GZ-3 and GZ-4 following the excavation of
animal carcasses during late 2011.

• Although only detected at low concentrations in groundwater, diethyl ether was not detected in samples
collected from well GZ-2 prior to May 23, 2012 and was not detected in samples collected from well GZ-3 until
September 25, 2013.  Diethyl ether was included in multiple pre-excavation sampling rounds with RLs of 2 µg/L
to 5 µg/L and was not detected.

The following subsections describe the distribution of 1,4-dioxane in groundwater.  

1.6.1 Source Area 

1,4-dioxane has been detected in groundwater monitoring wells within and immediately downgradient of the 
source area including overburden wells GZ-2, GZ-3, GZ-4, GZ-14U, GZ-18U, and GZ-19U and shallow bedrock wells 
GZ-12L, GZ-13L, GZ-14L, GZ-18L, GZ-19L, GZ-20U, and GZ-20L.  Wells GZ-12L, GZ-13L, GZ-14U, GZ-14L, GZ-18U, 
GZ-18L, GZ-19U, GZ-19L, GZ-20U, GZ-20L, GZ-22U, and GZ-23U are located within or proximate to the area 
including burial pits 34 through 43.  Concentration data for these wells are summarized in Table 3A.1 and 
described in Section 3.1.1 and Section 4.3.5. 

The concentrations of 1,4-dioxane detected in groundwater samples collected from well GZ-2 have historically 
been greater than the concentrations detected in samples collected from wells GZ-3 and GZ-4 and indicate that 
GZ-2 is likely close to the axis of the plume within overburden immediately east of the source area.  However, the 
concentrations of 1,4-dioxane detected in groundwater samples collected from well couplet GZ-18U/L suggest 
transport also occurs to the northeast.  The estimated bedrock surface illustrated on Figure 5 of the RAP suggest 
that both routes may be controlled in part by the elevation of the bedrock surface.   

Hydraulic head and 1,4-dioxane concentration data from well couplets GZ-5U/L and GZ-7U/L indicate that 
downgradient of the source area, 1,4-dioxane is transported with groundwater from overburden into bedrock.  
Further downgradient at well triplet GZ-9U/L/D and well couplet GZ-10U/L, 1,4-dioxane has not been detected in 
samples collected from the wells screened within overburden (GZ-9U and GZ-10U), suggesting that prior to 
reaching these wells the groundwater containing 1,4-dioxane has entered into the fractured bedrock groundwater 
system.    

Based on the general vertically downward component of the hydraulic head gradient measured at GZ-5U/L, 
GZ-10U/L, and GZ-9U/L/D, a historic flowing artesian condition at the Dug Well is anticipated to be due to a change 
in topography that occurs at the location of the well, and groundwater discharge from the overburden 
groundwater system to the stream.  The presence of 1,4-dioxane in water quality samples collected from the Dug 
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Well is anticipated to be due to the presence of 1,4-dioxane in overburden groundwater, consistent with the 
detection of 1,4-dioxane in samples collected from overburden well GZ-5U.   

Laterally, the 1,4-dioxane plume within shallow fractured bedrock is bounded on the site to the north and south 
by well couplets GZ-8U/L and GZ-11U/L.  The concentrations of 1,4-dioxane detected in samples collected from 
well GZ-9L and GZ-9D suggest that well triplet GZ-9U/L/D is located along the axis of the 1,4-dioxane plume moving 
from the source area to the northeast.  A northeast direction of 1,4-dioxane transport is consistent with 
orientation of the primary fracture set within the vicinity of the site.  1,4-dioxane concentration data for samples 
collected from wells GZ-9L and GZ-9D are summarized on Chart 3 and described in Section 3.1.1.    

The presence of 1,4-dioxane in samples collected from well GZ-9D and downward component of the pre-
groundwater extraction vertical hydraulic head gradient between GZ-9L and GZ-9D indicates downward transport 
of 1,4-dioxane to below elevation 915 feet.   

The relatively low concentrations of 1,4-dioxane detected in groundwater samples collected from well GZ-10L are 
consistent with transport within fractured bedrock primarily toward the northeast due to the predominance of 
northeast striking fractures.  

The source area and downgradient plume area within the fractured bedrock groundwater system are not 
coincident with northeast trending PFZs identified by H-R.  However, the PFZs are anticipated to be indicative of 
the overall northeasterly striking fracture set, with many similarly striking fractures anticipated to be located 
between the PFZs.  1,4-dioxane transport is likely occurring along these fractures between the northeast striking 
PFZs.  Significantly, PFZ 9 which strikes north-northeast transects the plume to the east of the source area.  
Monitoring well triplet GZ-24U/L/D was constructed to evaluate the potential for groundwater flow and 
1,4- dioxane transport toward the north coincident with PFZ 9.  1,4-dioxane was detected in the sample of 
groundwater collected from bedrock well GZ-24D on October 27, 2016 but has not been detected in subsequently 
collected samples (through December 2021).  Collectively, the 1,4-dioxane concentration data collected to date 
do not indicate the presence of preferential transport toward the north-northeast along PFZ-9.   

Closer to the midpoint of the valley to the east of the source area occupied by the unnamed tributary of Hewes 
Brook, the vertical component of hydraulic head is anticipated to become upward, as a result of the hydraulic 
head associated with the upland area to further to the east.  The hydraulic head associated with the upland area 
to the east is anticipated to create a boundary to groundwater flow toward the east and northeast resulting in 
groundwater discharge within the valley and may result in groundwater flow toward the north.  The detection of 
1,4-dioxane in samples collected under low stream flow conditions at surface water sampling locations Steam-3, 
Stream-4, and Stream-5 is consistent with this model and the anticipated direction of 1,4-dioxane transport. 
Hydraulic head and 1,4-dioxane concentration data from the off-site monitoring wells installed to the northeast 
of the site are also consistent with model.  Additional information regarding 1,4-dioxane distribution and transport 
are summarized in GZA’s March 23, 2020 report.  
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In summary, beneath and within the vicinity of the source area at the site, the vertical component of the hydraulic 
head gradient and 1,4-dioxane transport is downward through overburden into the fractured bedrock.  As 
groundwater reaches the valley to the northeast of the source area, the flow and 1,4-dioxane transport are 
vertically upward, with the majority anticipated to discharge through the thick sequence of glacial till, eventually 
reaching the unnamed tributary to Hewes Brook where it is diluted within the flow of surface water.  Under 
average, non-drought, stream flow conditions, the concentration of 1,4-dioxane is diluted to below 0.20 µg/L.  The 
relatively lower concentrations of 1,4-dioxane detected in samples collected from bedrock wells GZ-39D and 
GZ-40D suggest that the axis of the plume transitions from bedrock to overburden at a point west of these wells 
as described in Section 1.4.2 of this appendix.  The lateral hydraulic gradient toward the west associated with the 
upland areas on the eastern side of the valley limits transport of 1,4-dioxane toward the east and northeast.  
However, limited 1,4-dioxane transport northward in the valley is possible in overburden and bedrock fractures. 
1,4-dioxane data from further monitoring are needed to evaluate if further northward transport of 1,4-dioxane 
will expand the area in which 1,4-dixoane can be detected and is above the NH AGQS; however, the current data 
do not indicate expansion of the plume. 

The inferred length of the plume at concentrations exceeding NH AGQS is approximately 2,300 feet13 
(see Figure 6A).  1,4-dioxane has been detected at concentrations just above the NH AGQS (0.32 µg/L.) in samples 
collected from off-site wells GZ-25D and GZ-37D.      

The combined bedrock fracture and overburden transport pathway and uncertainty regarding the timing of the 
release of 1,4-dioxane limit accurate calculation of transport velocity and evaluation of the condition of the plume 
relative to steady state conditions.  Continued monitoring is needed to evaluate if further northward transport of 
1,4-dioxane will expand the area in which 1,4-dioxane can be detected and is above the NH AGQS.  These data 
may eventually enable estimation of the transport velocity and timing of the release. 

1.7 IDENTIFIED AND POTENTIAL RECEPTORS 

Identified potential exposure pathways to 1,4-dioxane from the site include exposure to 1,4-dioxane in 
groundwater and surface water containing groundwater.  Human exposure to groundwater would be primarily 
through ingestion of groundwater from a private water supply well.     

More than 140 water supplies have been sampled within an approximate 2-mile radius of the site.  Other than the 
water supply well at 9 Rennie Road, 1,4-dioxane attributed to the site has not been detected in water quality 
samples collected from any of these active water supply wells.   

The water supply well at 9 Rennie Road is the only identified known receptor of 1,4-dioxane from the site. 
Bottled water was supplied to the residence at 9 Rennie Road immediately following the detection of 1,4-dioxane 
in water samples collected from the well on September 18, 2015, and a POE treatment system installed on 
November 2, 2015.  The POE treatment system consists of two parallel trains of granular activated carbon (GAC) 
vessels, with each train including two 2-cubic-foot GAC vessels.  The POE treatment system is further described in 
GZA’s November 11, 2015 letter report.  With the exception of the detection of 1,4-dioxane at a concentration of 
0.33 µg/L in the midpoint sample collected on October 21, 2016, results of the analysis of samples collected from 
the midpoint and final treated water for the POE treatment system at 9 Rennie Road have not detected 
1,4-dioxane above the RL and indicate that the POE treatment system has been removing 1,4-dioxane.  Following 
the detection of 1,4-dioxane in the midpoint sample, in November 2016, the POE treatment system carbon was 

13 The estimated plume length Increased relative to 2017 due to a reduction in the NH AGQS from 3.0 µg/L to 0.32 µg/L. 
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replaced by Secondwind Water Systems Inc. of Manchester, New Hampshire on November 14, 2016.   Carbon was 
proactively replaced annually during 2017 and 2018.  The residence at 9 Rennie Road has been vacant since 
November 2019 and is currently owned by Dartmouth College.  

1,4-dioxane has been detected at concentrations below NH AGQS within surface water samples collected on site 
from the stream that originates at the Dug Well downgradient of the source area (Stream-1).  Sampling of 
the  south branch of the unnamed stream to which flow from the on-site stream contributes (Stream-2) has 
not detected 1,4-dioxane.  1,4-dioxane has been detected at concentrations between 0.21 µg/L 
(Stream- 4;  September 10, 2018) to 2.8 µg/L (Stream-3; September 2020) in surface water samples collected from 
Stream-3 to the confluence of the unnamed tributary with Hewes Brook under low stream flow conditions 
(sample  locations Stream-3, Stream-4, and Stream-5).  The detection of 1,4-dioxane in surface water samples 
collected from locations Stream-3 through Stream-5 is well correlated with seasonal periods of low stream flow 
and has been detected during periods of low stream flow in late summer and early fall through 2020.  1,4-dioxane 
was not detected in surface water samples collected during 2021.    

The detection of 1,4-dioxane in the surface water samples collected at and downstream of Stream-3 and the 
consistent lack of detection of 1,4-dioxane in the sample collected at location Steam-2 (upstream of Stream-3), 
suggests discharge of groundwater containing 1,4-dioxane is occurring along the tributary at or upstream of 
Stream-3, and is consistent with the anticipated direction of 1,4-dioxane transport and discharge of groundwater 
to the stream.   

The reach of the stream from the Dug Well to the south branch of the unnamed stream may be a pathway for 
environmental receptors.  Under low stream flow the reach of the stream near Stream-3 to the confluence with 
Hewes Brook may also be a potential pathway for environmental receptors.   

\\gzabedford\jobs\04jobs\0190000s\04.0190030.00\04.0190030.02\report\2021 asr\appendices\appendix b - csm\final 04.0190030.02 csm 041122.docx 
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APPROXIMATE LIMITS OF 
ANIMAL CARCASS BURIAL AREA
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BEDROCK GEOLOGIC MAPPING SUMMARY

05-05-2016
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DARTMOUTH COLLEGE

4FIG0 600 1,200300

SCALE IN FEET

1) 2010-2011 1-FT COLOR AERIAL PHOTOS FOR THE TOWN OF HANOVER
WERE OBTAINED FROM THE NH GRANIT NEW HAMPSHIRE STATEWIDE
GIS CLEARINGHOUSE.

2) APPROXIMATE PROPERTY BOUNDARIES BASED ON REVIEW OF TOWN OF
HANOVER, NEW HAMPSHIRE TAX MAP 13, 15, AND 16, DATED APRIL 1, 2015.

3) LOCATIONS OF ON SITE DUG WELL AND ONSITE
INTERMITTENT STREAM BASED ON SURVEYS BY WSP TRANSPORATION
AND INFRASTRUCTURE ON OCTOBER 14, 2014 AND JUNE 1, 2015.

4) GZA UNDERSTANDS THAT 20 RENNIE ROAD IS CURRENTLY NOT OCCUPIED;
ACCESS FOR COLLECTION OF A WATER SUPPLY SAMPLE COULD NOT
BE OBTAINED.

5) LINEAMENTS SHOWN HEREON WERE GEOREFERENCED FROM THE EXISTING
FIGURE TITLED "LINEAMENT MAP OF AREA 10 OF THE NEW HAMPSHIRE
BEDROCK AQUIFER ASSESSMENT, NORTHWEST-NORTHCENTRAL
NEW HAMPSHIRE" BY ERIC W. FERGUSON, STEWART F. CLARK, JR.,
HEATHER A. SHORT, GARRIKCK J. MARCOUX, AND RICHARD BRIDGE
MOORE, 1999.

6) BEDROCK GEOLOGY SHOWN HEREON WAS GEOREFERENCED FROM THE
EXISTING FIGURE TITLED "GEOLOGIC MAP AND STRUCTURE SECTIONS OF
THE MASCOMA QUADRANGLE, NEW HAMPSHIRE" BY CARLETON A. CHAPMAN
ET. AL., 1938.

7) SUPPLY WELLS SHOWN HEREON WERE ADAPTED FROM THE NEW HAMPSHIRE 
DEPARTMENT OF ENVIRONMENTAL SERVICES ONESTOP PROGRAM WEB GIS 
 WATER WELL INVENTORY LAYER. 
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INFERRED DIRECTION OF GROUNDWATER FLOW BASED
ON 1, 4 - DIOXANE DISTRIBUTION IN GROUNDWATER

!( ACTIVE DUG WELL

@A GROUNDWATER MONITORING WELL

GZA MAPPED BEDROCK OUTCROPS

INTERMITTENT/PERENNIAL STREAM; ARROW
INDICATES DIRECTION OF SURFACE WATER FLOW

LOCATION OF INTERMITTENT STREAM

ABANDONED DUG WELL!(

!V WATER SUPPLY WELL

RED CIRCLE INDICATES WELL SAMPLED
DURING INITIAL AND/OR CONFIRMATORY OFF
SITE WATER QUALITY SAMPLING ROUND

BLUE CIRCLE INDICATES PROPERTY OWNER
HAS REQUESTED SAMPLING OF WELL,
SAMPLING PLANNED

GREEN CIRCLE INDICATES PROPERTY OWNER
HAS SAMPLED THEIR OWN WELL

TOWN AND/OR STATE BOUNDARY

!A SUPPLY WELL

!( BEDROCK OUTCROPS

LINEAMENT OBSERVED BY THE USE OF LOW-ALTITUDE
AERIAL PHOTOGRAPHY HAVING AN APROXIMATE SCALE OF
1:20,000. LOCATION +/- 80 FEET.

!(!(!(!(!(!(!(!(!(!(!(

LINEAMENT OBSERVED BY THE USE OF HIGH-ALTITUDE
AERIAL PHOTOGRAPHY HAVING AN APROXIMATE SCALE OF
1:80,000. LOCATION +/- 80 FEET.

LINEAMENT OBSERVED BY THE USE OF SIDE-LOOKING
AIRBORNE RADAR MOSAIC (FAR RANGE), GLEN FALLS, NY,
VT, AND NH.: US GEOLOGICAL SURVEY, 1:250,000. LOCATION
+/- 200 FEET.

LINEAMENT OBSERVED BY THE USE OF 1:250,000-SCALE
LANDSAT IMAGERY, BAND 7, IMAGES NUMBERS 10057-004
AND 10054-109, OBTAINED DECEMBER 20, 1990. LOCATION +/-
150 FEET.

BEDROCK GEOLOGY
LITTLETON FORMATION

PARTRIDGE FORMATION/ORFORDVILLE FORMATION

AMMONOOSUC VOLCANICS/ORFORDVILLE FORMATION -
POST POND VOLCANIC
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VLF SURVEY SUMMARY
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SCALE IN FEET

1) 2010-2011 1-FT COLOR AERIAL PHOTOS FOR THE TOWN OF HANOVER
    WERE OBTAINED FROM THE NH GRANIT NEW HAMPSHIRE STATEWIDE 
    GIS CLEARINGHOUSE. 

2) APPROXIMATE PROPERTY BOUNDARIES BASED ON REVIEW OF TOWN OF 
    HANOVER, NEW HAMPSHIRE TAX MAP 13, 15, AND 16, DATED APRIL 1, 2015. 

3) LOCATIONS OF ON SITE DUG WELL AND ONSITE 
    INTERMITTENT STREAM BASED ON SURVEYS BY WSP TRANSPORATION 
    AND INFRASTRUCTURE ON OCTOBER 14, 2014 AND JUNE 1, 2015. 

4) GZA UNDERSTANDS THAT 20 RENNIE ROAD IS CURRENTLY NOT OCCUPIED; 
    ACCESS FOR COLLECTION OF A WATER SUPPLY SAMPLE COULD NOT 
    BE OBTAINED.

5) VLF DATA ACQUIRED USING A GSM-19 WALKING MAG-VLF SYNCED WITH 
    DGPS. RELATIVE REAL COMPONENT RESPONSE SHOWN. 
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APPROXIMATE PROPERTY BOUNDARY

INFERRED DIRECTION OF GROUNDWATER FLOW BASED
ON 1, 4 - DIOXANE DISTRIBUTION IN GROUNDWATER

!( ACTIVE DUG WELL

@A GROUNDWATER MONITORING WELL

!H SPRING

INTERMITTENT/PERENNIAL STREAM; ARROW
INDICATES DIRECTION OF SURFACE WATER FLOW

LOCATION OF INTERMITTENT STREAM

ABANDONED DUG WELL!(

!V WATER SUPPLY WELL

RED CIRCLE INDICATES WELL SAMPLED
DURING INITIAL AND/OR CONFIRMATORY OFF
SITE WATER QUALITY SAMPLING ROUND

BLUE CIRCLE INDICATES PROPERTY OWNER
HAS REQUESTED SAMPLING OF WELL,
SAMPLING PLANNED

GREEN CIRCLE INDICATES PROPERTY OWNER
HAS SAMPLED THEIR OWN WELL

TOWN AND/OR STATE BOUNDARY

POSSIBLE FRACTURE ZONES IDENTIFIED BY HAGER-RICHTER

4

RELATIVE RESPONSE -
REAL COMPONENT OF THE VLF FIELD

1
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1) 2015-2016 1-FT COLOR AERIAL PHOTOS FOR THE TOWN OF
HANOVER WERE OBTAINED FROM THE NH GRANIT NEW HAMPSHIRE
STATEWIDE GIS CLEARINGHOUSE.

2) APPROXIMATE PROPERTY BOUNDARIES OBTAINED FROM THE NEW
HAMPSHIRE PARCEL MOSAIC DATASET, AVAILABLE FROM THE NH
GRANIT NEW HAMPSHIRE STATEWIDE GIS CLEARINGHOUSE.

3) LOCATIONS OF MONITORING WELLS, WATER SUPPLY WELL WSW-1,
DUG WELL (FORMERLY WATER SUPPLY WELL FOR 8 RENNIE ROAD),
ONSITE PORTION OF INTERMITTENT STREAM, AND CERTAIN OTHER
SITE FEATURES BASED ON SURVEYS BY WSP TRANSPORATION AND
INFRASTRUCTURE DURING OCTOBER 2014, JUNE 2015, JANUARY
2016, AND MAY 31, 2016. WELLS INSTALLED AS PART OF REMEDIAL
DESIGN INVESTIGATION WERE LOCATED BY GZA USING GPS
SURVEY METHODS.  REFERENCE POINT ELEVATIONS WERE
ESTABLISHED USING OPTICAL SURVEY METHODS.

4) APPROXIMATE GROUND SURFACE ELEVATION CONTOURS SHOWN
HEREON WERE DERIVED FROM THE CONNECTICUT RIVER
WATERSHED (2015) BARE EARTH DIGITAL ELEVATION MODEL,
OBTAINED FROM THE  NH GRANIT NEW HAMPSHIRE STATEWIDE GIS
CLEARINGHOUSE.

5) INTERMITTENT/PERENNIAL STREAMS SHOWN HEREON WERE
DERIVED FROM THE NEW HAMPSHIRE HYDOGRAPHY DATASET
OBTAINED FROM THE  NH GRANIT NEW HAMPSHIRE STATEWIDE GIS
CLEARINGHOUSE.

6) BEDROCK SURFACE ELEVATION CONTOURS ARE BASED ON THE
DEPTH TO BEDROCK ENCOUNTERED IN THE BORINGS DEPICTED
HEREON.  REFER TO TABLE 1A FOR ADDITIONAL INFORMATION.

7) APPROXIMATE 1-FOOT GROUND SURFACE ELEVATION CONTOURS
WERE SURVEYED BY WSP TRANSPORTATION AND INFRASTRUCTURE,
OF NASHUA, NH DURING JANUARY 2017. THE VERTICAL DATUM
REFERENCED IS NAVD 88.

NO. ISSUE / DESCRIPTION BY DATE

4

D

GENERAL NOTES:

APPROXIMATE PROPERTY BOUNDARY

INTERMITTENT/PERENNIAL STREAM; ARROW
INDICATES DIRECTION OF SURFACE WATER FLOW

APPROXIMATE LOCATION OF INTERMITTENT STREAM

LEGEND:

UNLESS SPECIFICALLY STATED BY WRITTEN AGREEMENT, THIS DRAWING IS THE SOLE PROPERTY OF GZA

GEOENVIRONMENTAL, INC. (GZA). THE INFORMATION SHOWN ON THE DRAWING IS SOLELY FOR THE USE BY GZA'S

CLIENT OR THE CLIENT'S DESIGNATED REPRESENTATIVE FOR THE SPECIFIC PROJECT AND LOCATION IDENTIFIED ON

THE DRAWING. THE DRAWING SHALL NOT BE TRANSFERRED, REUSED, COPIED, OR ALTERED IN ANY MANNER FOR

USE AT ANY OTHER LOCATION OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR WRITTEN CONSENT OF GZA, ANY

TRANSFER, REUSE, OR MODIFICATION TO THE DRAWING BY THE CLIENT OR OTHERS, WITHOUT THE PRIOR WRITTEN

EXPRESS CONSENT OF GZA, WILL BE AT THE USER'S SOLE RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.

 GZA GeoEnvironmental, Inc.
Engineers and Scientists

www.gza.com
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GROUNDWATER EXTRACTION SYSTEM EXPANSION
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NHDES SITE NO. 201111109, PROJECT NO. 277737

#*
EXISTING SURFACE WATER QUALITY MONITORING
LOCATION

#*
SURFACE WATER QUALITY MONITORING LOCATION
SAMPLED MAY 22, 2019

@A APPROXIMATE MONITORING WELL LOCATION

@A PILOT GROUNDWATER EXTRACTION WELL

!V
APPROXIMATE PRIVATE WELL LOCATION AND WELL
BOARD ID

!( ABANDONDED DUG WELL

!( ACTIVE DUG WELL

ELECTRICAL RESISTIVITY SURVEY LINE

APPROXIMATE 1-FT GROUND SURFACE ELEVATION
CONTOUR PROVIDED BY WSP (SEE NOTE 7)

APPROXIMATE EASEMENT BOUNDARY

H APPROXIMATE STREAM CHANNEL LOCATION

ESTIMATED BEDROCK SURFACE CONTOUR (SEE
NOTE 6)
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ELEVATION CONTOUR (SEE NOTE 4)
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f@Eastern Analytical, Inc. 
professional laboratory and drilling services 

Jim Wieck 

GZA GeoEnvironmental, Inc. (NH) 

5 Commerce Park North, Suite 201 

Bedford , NH 03110 

Laboratory Report for: 

Eastern Analytical, Inc. ID: 234897 

Client Identification: Rennie Farm I 04.0190030.02 

Date Received: 11/5/2021 

Enclosed are the analytical results per the Chain of Custody for sample(s) in the referenced project. All analyses 

were performed in accordance with our QA/QC Program, NELAP and other applicable state requirements. All quality 

control criteria was within acceptance criteria unless noted on the report pages. Results are for the exclusive use of 

the client named on this report and will not be released to a third party without consent. 

The following information is contained within this report: Sample Conditions summary, Analytical Results/Data, 

Quality Control data (if requested) and copies of the Chain of Custody. This report may not be reproduced except in 

full, without the written approval of the laboratory. 

The following standard abbreviations and conventions apply to all EAi reports: 

< : "less than" followed by the reporting limit 

> : "greater than" followed by the reporting limit 

%R : % Recovery 

Certifications: 

Eastern Analytical, Inc. maintains certification in the following states: Connecticut (PH-0492), Maine (NH005), 

Massachusetts (M-NH005), New Hampshire/NELAP (1012), Rhode Island (269), Vermont (VT1012), New York 

(12072), West Virginia (991 0C) and Alabama (41620). Please refer to our website at www.easternanalytical.com for 

a copy of our certificates and accredited parameters. 

References: 

- EPA 600/4-79-020, 1983 

- Standard Methods for Examination of Water and Wastewater, 20th, 21st, 22nd & 23rd edition or noted revision 

year. 

- Test Methods for Evaluating Solid Waste SW 846 3rd Edition including updates IVA and IVB 

- Hach Water Analysis Handbook, 4th edition, 1992 

If you have any questions regarding the results contained within, please feel free to contact customer service. 

Unless otherwise requested, we will dispose of the sample(s) 6 weeks from the sample receipt date. 

We appreciate this opportunity to be of service and look forward to your continued patronage. 

Sincerely, 

oZZl ·18.2 
Lorraine Olashaw, Lab Director Date 

51 Antrim Avenue • Concord, NH 03301 • 800-287-0525 • www.easternanalytical.com 
Page 1 of 9 



SAMPLE CONDITIONS PAGE 

EAi ID#: 234897 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm I 04.0190030.02 

Temperature upon receipt (°C): 0.1 Received on ice or cold packs (Yes/No): y 
Acceptable temperature range ("C): 0-6 

Date Date/Time Sample % Dry Exceptions/Comments 
Lab ID Sample ID Received Sampled Matrix Weight (other than thermal preservation) 

234897.01 OPM-6A 11/5/21 11/3/21 09:55 aqueous Adheres to Sample Acceptance Policy 

234897.02 OPM-6B 11/5/21 11 /3/21 12:10 aqueous Adheres to Sample Acceptance Policy 

234897.03 OPM-6C 11/5/21 11 /3/21 10:15 aqueous Adheres to Sample Acceptance Policy 

234897.04 OPM-6D 11/5/21 11 /3/21 12:15 aqueous Adheres to Sample Acceptance Policy 

234897.05 OPM-11A 11/5/21 11/3/21 10:45 aqueous Adheres to Sample Acceptance Policy 

234897.06 OPM-11B 11/5/21 11/3/21 12:35 aqueous Adheres to Sample Acceptance Policy 

234897.07 OPM-11C 11/5/21 11/3/21 12:45 aqueous Adheres to Sample Acceptance Policy 

234897.08 OPM-11D 11/5/21 11/3/21 12:55 aqueous Adheres to Sample Acceptance Policy 

234897.09 OPM-14A 11/5/21 11/3/21 13:50 aqueous Adheres to Sample Acceptance Policy 

234897.1 OPM-14B 11/5/21 11/3/21 14:05 aqueous Adheres to Sample Acceptance Policy 

234897.11 OPM-14C 11/5/21 11/3/21 13:35 aqueous Adheres to Sample Acceptance Policy 

234897.12 OPM-14D 11/5/21 11/3/21 13:40 aqueous Adheres to Sample Acceptance Policy 

All results contained in this report relate only to the above listed samples. 

Unless otherwise noted: 
- Hold times, preservation, container types, and sample conditions adhered to EPA Protocol. 
- Solid samples are reported on a dry weight basis, unless otherwise noted. pH/Corrosivity, Flashpoint, lgnitability, Paint Filter, 
Conductivity and Specific Gravity are always reported on an "as received" basis. 

- Analysis of pH, Total Residual Chlorine, Dissolved Oxygen and Sulfite were performed at the laboratory outside of the 
recommended 15 minute hold time. 

- Samples collected by Eastern Analytical, Inc. (EAi) were collected in accordance with approved EPA procedures. 

Eastern Analytical, Inc. www.easternanalytical.com { 800.287.0525 ] customerservice@easternanalytical.page 2 of 9 



LABORATORY REPORT 

EAi ID#: 234897 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm [ 04.0190030.02 

- 

Client Sample ID: OPM-6A 

Lab Sample ID: 234897.01 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date I Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 62 10 50 ug/L 11/12/21 12:46 8260B SIM AM 

4-Bromofluorobenzene (surr) 97%R % 11/12/21 12:46 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11/12/21 12:46 8260B SIM AM 

Client Sample ID: OPM-6B 

Lab Sample ID: 234897.02 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date I Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 96 20 100 ug/L 11/12/21 16:26 8260B SIM AM 

4-Bromofluorobenzene (surr) 98%R % 11/12/21 16:26 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11/12/21 16:26 8260B SIM AM 

Client Sample ID: OPM-6C 

Lab Sample ID: 234897.03 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date I Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 59 10 50 ug/L 11/12/21 13:49 8260B SIM AM 

4-Bromofluorobenzene (surr) 95%R % 11/12/21 13:49 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11/12/21 13:49 8260B SIM AM 

Eastern Analytical, Inc. www.easternanalytical.com [ 800.287.0525 ] customerservice@easternanaly"%l 
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LABORATORY REPORT 

EAi ID#: 234897 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm I 04.0190030.02 

Client Sample ID: OPM-6D 

Lab Sample ID: 234897.04 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date I Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 110 10 50 ug/L 11/12/21 14:20 8260B SIM AM 

4-Bromofluorobenzene (surr) 95%R % 11/12/21 14:20 8260B SIM AM 

Toluene-d8 (surr) 96 %R % 11/12/21 14:20 8260B SIM AM 

Client Sample ID: OPM-11A 

Lab Sample ID: 234897.05 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date I Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 69 10 50 ug/L 11/12/21 14:.52 8260B SIM AM 

4-Bromofluorobenzene (surr) 94%R % 11/12/21 14:52 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11/12/21 14:52 8260B SIM AM 

Client Sample ID: OPM-11B 

Lab Sample ID: 234897.06 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date I Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 81 10 50 ug/L 11/12/21 15:23 8260B SIM AM 

4-Bromofluorobenzene (surr) 94%R % 11/12/21 15:23 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11/12/21 15:23 8260B SIM AM 

Eastern Analytical, Inc. www.easternanalytical.com [ 800.287.0525 ] customerservice@easternanaly"pd 
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LABORATORY REPORT 

EAi ID#: 234897 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm I 04.0190030.02 

Client Sample ID: OPM-11C 

Lab Sample ID: 234897.07 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date I Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 99 20 100 ug/L 11/12/21 16:57 8260B SIM AM 

4-Bromofluorobenzene (surr) 98%R % 11/12/21 16:.57 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11/12/21 16:57 8260B SIM AM 

Client Sample ID: OPM-11D 

Lab Sample ID: 234897.08 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date / Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 430 20 100 ug/L 11/12/21 17:29 8260B SIM AM 

4-Bromofluorobenzene (surr) 97%R % 11/12/21 17:29 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11/12/21 17:29 8260B SIM AM 

Client Sample ID: OPM-14A 

Lab Sample ID: 234897.09 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date / Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 250 20 100 ug/L 11/12/21 18:00 8260B SIM AM 

4-Bromofluorobenzene (surr) 98%R % 11/12/21 18:00 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11 /12/21 18:00 8260B SIM AM 

Eastern Analytical, Inc. www.easternanalytical.com ] 800.287.0525 ] customerservice@easternanaly"]'3 
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LABORATORY REPORT 

EAi ID#: 234897 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm [ 04.0190030.02 

Client Sample ID: OPM-14B 

Lab Sample ID: 234897.1 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date I Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 280 10 50 ug/L 11/12/21 15:55 8260B SIM AM 

4-Bromofluorobenzene (surr) 97%R % 11/12/21 15:55 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11/12/21 15:55 8260B SIM AM 

Client Sample ID: OPM-14C 

Lab Sample ID: 234897.11 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date / Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 120 20 100 ug/L 11/12/21 18:31 8260B SIM AM 

4-Bromofluorobenzene (surr) 97%R % 11/12/21 18:31 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11/12/21 18:31 8260B SIM AM 

Client Sample ID: OPM-14D 

Lab Sample ID: 234897.12 

Matrix: aqueous 

Date Sampled: 11/3/21 

Date Received: 11/5/21 
Dilution Date / Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 400 20 100 ug/L 11/12/21 19:03 8260B SIM AM 

4-Bromofluorobenzene (surr) 98%R % 11/12/21 19.03 8260B SIM AM 

Toluene-d8 (surr) 96%R % 11/12/21 19.03 8260B SIM AM 

Eastern Analytical, Inc. www.easternanalytical.com [ 800.287.0525 ] customerservice@easternanaly"%"} 3 of g 



QC REPORT 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm I 04.0190030.02 

EAi ID#: 234897 

Batch ID: 637725-61127/A111221DI0X1 

Parameter Name Blank LCS LCSD Analysis Date Units Limits RPD Method 

1,4-Dioxane < 0.2 4.5 (91 %R) 4.6 (91 %R) (1 RPD) 11/12/2021 ug/L 70 - 130 20 82608 

4-Bromofluorobenzene (surr) 93 %R 96 %R 94 %R 11/12/2021 %Rec 70- 130 50 8260B 

Toluene-d8 (surr) 95 %R 96%R 95 %R 11/12/2021 %Rec 70- 130 50 82608 

*/! Flagged analyte recoveries deviated from the QA/QC limits. Data that impacts sample results are noted on the sample report. 

Eastern Analytical, Inc. www.eastemnanalytical.com ] 800.287.0525 [ customerservice@easternanalytic%?&[ 
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Known for Excellence.  Built on Trust. 

Remedial System Monitoring Data and Selected Residential Samples



Known for Excellence.  Built on Trust. 

Groundwater Extraction Well Data











































Known for Excellence.  Built on Trust. 

Treatment System Data
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CHAIN-OF-CUSTODY RECORD 

Sample ID Date Sampled Matrix aParameters 

System Influent 14/13/2021 
I 
aqueous I Subcontract - 1 ,4 Dioxane EPA Method 522

12:00 

System Effluent I 4/13i2021 
I 
aqueous I Subcontract- 1,4 Dioxane EPA Method 522 

12:20 

EAi ID# 224593 · Project State: NH

Project ID: 4965 

company Phoenix Environmental Labs 

Address 587 East Middle Turnpike 

Address Manchester , CT 06040 

Account# 

Phone# (860) 645-1102 

Results Needed: Preferred Date: Standard 

RUSH Due Date: 
ac penverables 

----

0 A DA+ 181 s Os+ De □MAMCP 

Notes about project: 
Email login confirmation, pdf of results and
invoice to customerservice@eastemanalytical.com. 

tswf \O�tf-h �c� 

1 ., • E.as1:ern Analytical. Inc. �
\N ( prqfessicmal laboratory and drilling sertn."ces 

-�vl..,

\ ,5 
EAi ID# 224593

Sample Notes 

P0#:54699 EAi ID# 224593 

Data Deliverable (circle) 

Excel NH EMD EQulS ME EGAD 

Call prior to analyzing, if RUSH charges w·

I �-/t::,-;,o->/ 
@ //2:,C 

Date/Time 
�;.,,,(c, ·;)/G:,, 

Page 1 

inqui� Da�l�\tl\ +{(,ii[ive4lbl
¼'

( 'JI
Eastern Analytical, Inc. 25 Chene/I Dr. Concord, NH 03301 Phone: (603)228-0525 1-800-287-0525 customerservice@�;sf'f}rnanalytical.com I Si 11:5' 

As a subcontract lab to EAi, you will defend, indemnify and hold Eastern Analytical, Inc., its officers, employees, and agents harmless from and against any and all liability, loss, expense or claims for injury or damages 
arising out of the performance against this chain of custody but only in proportion to and to the extent such liability, loss, expense, or claims for injury or damages are caused by or result from the negligent or intentional 
acts or omissions of you as a subcontract lab, your officers, agents or employees













































































































































































































































































































































































































































































































































































































































































8@ Eastern Analytical, Inc. 
professional laboratory and drilling services 

Jim Wieck 

GZA GeoEnvironmental, Inc. (NH) 

5 Commerce Park North, Suite 201 

Bedford , NH 03110 

Laboratory Report for: 

Eastern Analytical, Inc. ID: 236354 

Client Identification: Rennie Farm I 04.0190030.02 Task 22 ST-1 

Date Received: 12/8/2021 

Enclosed are the analytical results per the Chain of Custody for sample(s) in the referenced project. All analyses 

were performed in accordance with our QA/QC Program, NELAP and other applicable state requirements. All quality 

control criteria was within acceptance criteria unless noted on the report pages. Results are for the exclusive use of 

the client named on this report and will not be released to a third party without consent. 

The following information is contained within this report: Sample Conditions summary, Analytical Results/Data, 

Quality Control data (if requested) and copies of the Chain of Custody. This report may not be reproduced except in 

full, without the written approval of the laboratory. 

The following standard abbreviations and conventions apply to all EAi reports: 

< : "less than" followed by the reporting limit 

> : "greater than" followed by the reporting limit 

%R: % Recovery 

Certifications: 

Eastern Analytical, Inc. maintains certification in the following states: Connecticut (PH-0492), Maine (NH005), 

Massachusetts (M-NH005), New Hampshire/NELAP (1012), Rhode Island (269), Vermont (/T1012), New York 

(12072), West Virginia (991 0C) and Alabama (41620). Please refer to our website at www.easternanalytical.com for 

a copy of our certificates and accredited parameters. 

References: 

- EPA 600/4-79-020, 1983 

- Standard Methods for Examination of Water and Wastewater, 20th, 21st, 22nd & 23rd edition or noted revision 

year. 

- Test Methods for Evaluating Solid Waste SW 846 3rd Edition including updates IVA and IVB 

- Hach Water Analysis Handbook, 4th edition, 1992 

If you have any questions regarding the results contained within, please feel free to contact customer service. 

Unless otherwise requested, we will dispose of the sample(s) 6 weeks from the sample receipt date. 

We appreciate this opportunity to be of service and look forward to your continued patronage. 

Sincerely, 

eta{leg, 
Lorraine Olashaw, Lab Director Date 

51 Antrim Avenue • Concord, NH 03301 • 800-287-0525 • www.easternanalytical.com 
Page 1 of 7 



SAMPLE CONDITIONS PAGE 

EAi ID#: 236354 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm I 04.0190030.02 Task 22 ST-1 

Temperature upon receipt (°C): 11.8 Received on ice or cold packs (Yes/No): y 
Acceptable temperature range ("C): 0-6 

Date Date/Time Sample % Dry Exceptions/Comments 
Lab ID Sample ID Received Sampled Matrix Weight (other than thermal preservation) 

236354.01 System Influent 12/8/21 12/7/21 10:35 aqueous Adheres to Sample Acceptance Policy 

236354.02 System Mid 12/8/21 12/7/21 10:30 aqueous Adheres to Sample Acceptance Policy 

236354.03 LGAC Effluent 12/8/21 12/8/21 08:20 aqueous Adheres to Sample Acceptance Policy 

236354.04 LGAC Mid 12/8/21 12/8/21 08:25 aqueous Adheres to Sample Acceptance Policy 

236354.05 LGAC Influent 12/8/21 12/8/21 08:30 aqueous Adheres to Sample Acceptance Policy 

All results contained in this report relate only to the above listed samples. 

Unless otherwise noted: 
- Hold times, preservation, container types, and sample conditions adhered to EPA Protocol. 
- Solid samples are reported on a dry weight basis, unless otherwise noted. pH/Corrosivity, Flashpoint, lgnitability, Paint Filter, 

Conductivity and Specific Gravity are always reported on an "as received" basis. 
- Analysis of pH, Total Residual Chlorine, Dissolved Oxygen and Sulfite were performed at the laboratory outside of the 
recommended 15 minute hold time. 

- Samples collected by Eastern Analytical, Inc. (EAi) were collected in accordance with approved EPA procedures. 

Eastern Analytical, Inc. www.easternanalytical.com [ 800.287.0525 ] customerservice@easternanalytical.age 2 of 7 



'LABORATORY REPORT 

EAi ID#: 236354 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm I 04.0190030.02 Task 22 ST-1 

Client Sample ID: 

Lab Sample ID: 

Matrix: 

Date Sampled: 

Date Received: 

1,4-Dioxane 

4-8romofluorobenzene (surr) 

Toluene-d8 (surr) 

Eastern Analytical, Inc. 

System Influent 

236354.01 

aqueous 

12/7/21 

12/8/21 

Dilution 

Result RL Factor Units 

19 2 10 ug/L 

96%R % 

98%R % 

Date / Time 

Analyzed 

12/9/21 19:02 

12/9/21 19.02 

12/9/21 19.02 

Method 

82608 SIM 

82608 SIM 

82608 SIM 

Analyst 

AM 

AM 

AM 

Client Sample ID: System Mid 

Lab Sample ID: 236354.02 

Matrix: aqueous 

Date Sampled: 12/7/21 

Date Received: 12/8/21 

Dilution Date / Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane <0.2 0.2 ug/L 12/9/21 15:21 82608 SIM AM 

4-Bromofluorobenzene (surr) 88%R % 12/9/21 15:21 82608 SIM AM 

Toluene-d8 (surr) 96%R % 12/9/21 15:21 82608 SIM AM 

www.easternanalytical.com [ 800.287.0525 I customerservice@easternanalyticaLcom 
Page 3 of 7 



LABORATORY REPORT 

EAi ID#: 236354 

Client; GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm I 04.0190030.02 Task 22 ST-1 

Client Sample ID: LGAC Effluent 

Lab Sample ID: 236354.03 

Matrix: aqueous 

Date Sampled: 12/8/21 

Date Received: 12/8/21 
Dilution Date / Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane < 0.2 0.2 ug/L 12/9/21 15:52 8260B SIM AM 

4-Bromofluorobenzene (surr) 98%R % 12/9/21 15:52 8260B SIM AM 

Toluene-d8 (surr) 98%R % 12/9/21 15:52 8260B SIM AM 

Client Sample ID: LGAC Mid 

Lab Sample ID: 236354.04 

Matrix: aqueous 

Date Sampled: 12/8/21 

Date Received: 12/8/21 
Dilution Date / Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 36 2 10 ug/L 12/14/21 16.38 8260B SIM AM 

4-Bromofluorobenzene (surr) 99%R % 12/14/21 16:38 8260B SIM AM 

Toluene-d8 (surr) 98%R % 12/14/21 16:38 8260B SIM AM 

Client Sample ID: LGAC Influent 

Lab Sample ID: 236354.05 

Matrix: aqueous 

Date Sampled: 12/8/21 

Date Received: 12/8/21 
Dilution Date / Time 

Result RL Factor Units Analyzed Method Analyst 

1,4-Dioxane 2600 200 1000 ug/L 12/9/21 19:34 8260B SIM AM 

4-Bromofluorobenzene (surr) 96%R % 12/9/21 19:34 8260B SIM AM 

Toluene-d8 (surr) 97%R % 12/9/21 19:34 8260B SIM AM 

Eastern Analytical, Inc. www.easternanalytical.com [ 800.287.0525 [ customerservice@easternanaly""@?db 
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QC REPORT 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm I 04.0190030.02 Task 22 ST-1 

Parameter Name Blank LCS LCSD 

EAi ID#: 236354 

Batch ID: 637746-48600/A120921 DIOX1 

Analysis Date Units Limits RPD Method 

1,4-Dioxane 

4-Bromofluorobenzene (surr) 

Toluene-d8 (surr) 

<0.2 

100 %R 

99 %R 

4.8 (96 %R) 

98 %R 

98 %R 

4.9 (99 %R) (3 RPO) 12/9/2021 ug/L 70-130 20 

98 %R 12/9/2021 % Rec 70- 130 50 

99 %R 12/9/2021 % Rec 70- 130 50 

/ Flagged analyte recoveries deviated from the QA/QC limits. Data that impacts sample results are noted on the sample report. 

8260B 

8260B 

8260B 

Eastern Analytical, Inc. www.easternanalytical.com [ 800.287.0525 ] customerservice@easternanalyticdR?age 5 of 7 



QC REPORT 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Rennie Farm I 04.0190030.02 Task 22 ST-1 

EAi ID#: 236354 

Batch ID: 637750-97251/A121421DIOX1 

Parameter Name Blank LCS LCSD Analysis Date Units Limits RPD Method 

1,4-Dioxane <0.2 4.5 (89 %R) 4.7 (94 %R) (5 RPO) 12/14/2021 ug/L 70-130 20 8260B 

4-Bromofluorobenzene (surr) 101%R 100 %R 98 %R 12/14/2021 % Rec 70- 130 50 8260B 

Toluene-d8 (surr) 99 %R 99 %R 99 %R 12/14/2021 % Rec 70-130 50 8260B 

*/! Flagged analyte recoveries deviated from the QA/QC limits. Data that impacts sample results are noted on the sample report. 

Eastern Analytical, Inc. www.easternanalytical.com [ 800.287.0525 \ customerservice@easternanalytic@@}l 6 of 7 
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Chart 1 
1,4-dioxane Concentration Trends 
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Chart 2 
1,4-dioxane Concentration Trends 
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Chart 3
1,4-dioxane Concentration Trends 
Monitoring Wells GZ-9L and GZ-9D 
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Chart 4 
1,4-dioxane Concentration Trends 
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Chart 5 
1,4-dioxane Concentration Trends 

Monitoring Locations GZ-27U, GZ-27L and GZ-27D

GZ-27U GZ-27L GZ-27D



Dartmouth College, Rennie Farm Site 

Hanover, New Hampshire 

Des Site #201111109, DES Project #27737

\\GZABedford\Jobs\04Jobs\0190000s\04.0190030.00\04.0190030.02\Report\2021 ASR\Appendices\Appendix D - Charts\

04.0190030.02 Chart 1-8.xlsx\Chart 6 GZA GeoEnvironmental, Inc.

0

2

4

6

8

10

12

14

Aug-16 Mar-17 Sep-17 Apr-18 Oct-18 May-19 Dec-19 Jun-20 Jan-21 Jul-21 Feb-22

C
o

n
ce

n
tr

at
io

n
 (

u
g/

L)

Chart 6 
1,4-dioxane Concentration Trends 

Monitoring Wells GZ-39D and GZ-40D
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Chart 7 
1,4-dioxane Concentration Trends 

Monitoring Wells GZ-25D and GZ-37D
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1,4-dioxane Concentration Trends 
Surface Water Location Stream-1
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Chart 9 
1,4-Dioxane Concentration Trend 
Water Supply Well 9 Rennie Road 

NH AGQS = 0.32 ug/L
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Chart 10
System Influent Concentration Trend
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Chart 13 
Groundwater Elevation Data Summary

Source Area - Bedrock Monitoring Wells
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Chart 14 
Groundwater Elevation Data Summary
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Chart 16
Groundwater Elevation Data Summary
Side-Gradient On-Site Monitoring Wells
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Chart 17
Groundwater Elevation Data Summary
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Chart 18
Groundwater Elevation Data Summary

Off-Site Monitoring Wells
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Chart 19
Groundwater Elevation Data Summary
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Groundwater Elevation Data Summary
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Appendix E – Treatment System Documents  



Rennie Farm 
Hanover, New Hampshire

Mann-Kendall Analysis for 1,4-dioxane 
(Pre-Off-Site System Startup)

Date

1,4-
Dioxane 

Conc. 
(ug/L)

2/1/2017 45

2/6/2017 75
2/14/2017 53 Sys Inf.
2/21/2017 91 Conc. (µg/L) 45 75 53 91 48 42 37 40 34 31 29 37 28 34 35 25 17 27 45 26 29 19 35 42 22 31 23 24 27 22 31 21 20 19 23 23 17 18 17 16 17 23 20 17 14 19 21 17 11 11 18 19 17 15 20 20 18 11 16 11 14 10 14 12 15 15 15 18 18 14 22 14 16 27 19 11 22 11 15 11 15 13 13 12 9.8 8.4 14 10 11 12 6.3 6.7 SUM

2/27/2017 48 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -82
5/22/2017 42 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -88
5/30/2017 37 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -87
6/7/2017 40 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -88

6/12/2017 34 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -87
6/14/2017 31 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -83
6/29/2017 29 1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -78
7/6/2017 37 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -80

7/13/2017 28 -1 -1 1 -1 0 1 -1 -1 -1 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -72
7/26/2017 34 -1 1 -1 1 1 -1 -1 -1 1 -1 -1 -1 1 1 -1 0 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -68
8/8/2017 35 1 -1 1 1 -1 -1 -1 1 -1 0 -1 1 1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -64

8/15/2017 25 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -76
8/22/2017 17 1 1 -1 -1 -1 1 -1 1 -1 1 1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -63
9/8/2017 27 1 -1 -1 -1 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -70
9/12/2017 45 -1 -1 -1 1 -1 -1 -1 0 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -72

10/13/2017 26 -1 1 1 1 1 -1 1 1 -1 1 -1 -1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -56
10/18/2017 29 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 -1 0 1 1 0 -1 1 1 0 -1 -1 1 1 0 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1
11/9/2017 19 1 -1 1 -1 1 1 -1 1 -1 -1 0 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -60

11/13/2017 35 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -73
11/27/2017 42 1 -1 1 1 -1 1 -1 -1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -58
12/8/2017 22 -1 1 1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -63
1/2/2018 31 1 1 1 1 1 1 1 1 1 1 1 0 1 1 -1 -1 -1 -1 -1 1 1 -1 -1 0 1 -1 -1 -1 -1 0 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 0 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -24
1/8/2018 23 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -67

1/22/2018 24 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -68
2/5/2018 27 1 1 1 1 0 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -46
2/9/2018 22 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -65

2/21/2018 31 1 1 -1 1 -1 -1 -1 0 0 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -54
3/6/2018 21 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -58

3/15/2018 20 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -60
3/19/2018 19 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -50
4/2/2018 23 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -61

4/12/2018 23 -1 -1 1 1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -47
4/17/2018 17 -1 1 1 -1 -1 -1 -1 -1 1 0 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 0 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -42
4/25/2018 18 1 1 -1 -1 -1 -1 -1 1 1 -1 -1 0 1 -1 -1 -1 -1 0 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 0 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -35
5/7/2018 17 0 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -53

5/18/2018 16 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -53
5/22/2018 17 1 0 -1 0 1 1 0 -1 1 1 0 -1 -1 1 1 0 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -18
6/12/2018 23 -1 -1 -1 1 1 -1 -1 1 1 -1 -1 -1 0 1 -1 -1 1 1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 0 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -28
6/21/2018 20 -1 0 1 1 0 -1 1 1 0 -1 -1 1 1 0 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -19
7/16/2018 17 1 1 1 1 -1 1 1 1 -1 -1 1 1 1 -1 1 1 1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 1 1 -1 1 -1 0 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12
8/16/2018 14 1 1 0 -1 1 1 0 -1 -1 1 1 0 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -18
9/17/2018 19 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -48

10/15/2018 21 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 0 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -39
11/14/2018 17 -1 1 1 0 -1 -1 1 1 0 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -20
12/17/2018 11 1 1 1 -1 -1 1 1 1 1 1 1 1 -1 1 -1 0 -1 0 -1 1 1 1 1 1 0 1 0 1 1 1 -1 1 -1 1 -1 1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 4

1/2/2019 11 1 -1 -1 -1 -1 0 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 0 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -32
1/14/2019 18 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -39
1/23/2019 19 -1 -1 1 1 0 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -21
2/6/2019 17 0 1 1 1 1 1 1 1 0 1 0 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 -1 -1 1 -1 0 1 -1 -1 24

2/12/2019 15 1 1 1 1 1 1 1 0 1 0 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 -1 -1 1 -1 0 1 -1 -1 24
2/25/2019 20 1 -1 -1 1 1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 0 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -24
3/14/2019 20 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 0 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -29
3/20/2019 18 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -21
4/8/2019 11 1 1 1 -1 1 -1 -1 -1 -1 -1 0 0 0 1 1 -1 1 -1 1 1 1 -1 1 -1 0 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11

4/22/2019 16 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -30
4/24/2019 11 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -30
5/14/2019 14 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 0 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -25
5/20/2019 10 1 0 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 -1 -1 1 -1 0 1 -1 -1 17
6/10/2019 14 -1 -1 -1 -1 -1 -1 -1 -1 1 1 -1 1 -1 0 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -20
6/17/2019 12 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 -1 -1 1 -1 0 1 -1 -1 16
7/2/2019 15 -1 0 -1 1 1 1 1 1 0 1 0 1 1 1 -1 1 -1 1 -1 1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -3

7/11/2019 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 -1 1 0 1 1 -1 -1 21
7/21/2019 15 -1 1 1 1 1 1 0 1 0 1 1 1 -1 1 -1 1 -1 1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -2
8/15/2019 18 1 1 1 1 1 1 1 1 1 1 1 -1 1 -1 1 -1 1 1 1 0 -1 -1 1 -1 -1 0 -1 -1 8
8/21/2019 18 0 0 1 1 -1 1 -1 1 1 1 -1 1 -1 0 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9
9/19/2019 14 0 1 1 -1 1 -1 1 1 1 -1 1 -1 0 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9

10/14/2019 22 1 1 -1 1 -1 1 1 1 -1 1 -1 0 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9
10/17/2019 14 0 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15
11/14/2019 16 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15
11/18/2019 27 1 0 1 1 1 -1 1 -1 1 -1 1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -6
12/16/2019 19 -1 -1 1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -18
12/19/2019 11 1 1 1 -1 1 -1 1 -1 1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -7

1/7/2020 22 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13
1/13/2020 11 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -18
2/3/2020 15 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15

2/10/2020 11 1 0 1 0 1 1 1 1 -1 -1 1 -1 0 1 -1 -1 3
3/4/2020 15 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15
3/9/2020 13 1 0 1 1 1 1 -1 -1 1 -1 0 1 -1 -1 2

3/25/2020 13 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12
4/9/2020 12 1 1 1 1 -1 -1 1 -1 0 1 -1 -1 1

4/15/2020 9.8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11
5/6/2020 8.4 0 -1 -1 -1 1 -1 -1 -1 -1 -1 -7
6/1/2020 14 -1 -1 -1 1 -1 -1 -1 -1 -1 -7

6/11/2020 10 -1 -1 1 -1 -1 0 -1 -1 -5
7/13/2020 11 -1 1 1 1 1 -1 -1 1
8/3/2020 12 1 1 1 1 -1 -1 2

8/11/2020 6.3 -1 -1 -1 -1 -1 -5
9/14/2020 6.7 1 1 -1 -1 0

1 -1 -1 -1
-1 -1 -2

1 1

Number of Rounds (n) 92
Non-detect samples 0 Mann-Kendall Statistic (S) = -2814

Minimum Value 6
Maximium Value 91 VAR(S) = 87,906

Average 22.4
Standard Deviation 13.5 Z = -9.488 Decreasing Trend

Coefficient of Variation(CV) 0.604
Adjustment for tied groups 0

Mann-Kendall Statistic (S) -2814
 Confidence Level 0.95

Z(1-α) 1.645

1-4 Dioxane
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Rennie Farm 
Hanover, New Hampshire

Mann-Kendall Analysis for 1,4-dioxane 
(Post-Off-Site System Startup)

Date

1,4-
Dioxane 

Conc. 
(ug/L)

2/3/2021 17
2/10/2021 12
2/17/2021 20 Sys Inf.
3/8/2021 35 Conc. (μg/L) 17 12 20 35 18 29 7.7 20 15 36 20 21 21 26 16 23 5.9 7.1 6.3 18 5.5 28 24 21 25 27 27 25 19 19 19 22 21 SUM

3/11/2021 18 -1 1 1 1 1 -1 1 -1 1 1 1 1 1 -1 1 -1 -1 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 16
3/23/2021 29 1 1 1 1 -1 1 1 1 1 1 1 1 1 1 -1 -1 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 21
4/5/2021 7.7 1 -1 1 -1 0 -1 1 0 1 1 1 -1 1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 -1 -1 -1 1 1 4

4/13/2021 20 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -27
4/14/2021 15 1 -1 1 -1 1 1 1 1 1 -1 1 -1 -1 -1 0 -1 1 1 1 1 1 1 1 1 1 1 1 1 13
4/28/2021 36 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -25
5/10/2021 20 1 1 1 1 1 1 1 1 1 -1 -1 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 18
5/11/2021 21 -1 1 0 1 1 1 -1 1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 -1 -1 -1 1 1 4
5/24/2021 21 1 1 1 1 1 1 1 -1 -1 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 16
6/7/2021 26 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -23

6/10/2021 16 1 1 1 -1 1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 -1 -1 -1 1 1 4
6/22/2021 23 0 1 -1 1 -1 -1 -1 -1 -1 1 1 0 1 1 1 1 -1 -1 -1 1 0 0
7/12/2021 5.9 1 -1 1 -1 -1 -1 -1 -1 1 1 0 1 1 1 1 -1 -1 -1 1 0 0
7/14/2021 7.1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -13
7/29/2021 6.3 1 -1 -1 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 10
8/10/2021 18 -1 -1 -1 -1 -1 1 1 -1 1 1 1 1 -1 -1 -1 -1 -1 -5
8/16/2021 5.5 1 1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 14
8/23/2021 28 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 11
9/7/2021 24 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 12

9/16/2021 21 -1 1 1 1 1 1 1 1 1 1 1 1 1 11
9/28/2021 25 1 1 1 1 1 1 1 1 1 1 1 1 12

10/11/2021 27 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11
10/18/2021 27 -1 1 1 1 1 -1 -1 -1 -1 -1 -2
11/8/2021 25 1 1 1 1 -1 -1 -1 1 0 2

11/18/2021 19 1 1 0 -1 -1 -1 -1 -1 -3
11/22/2021 19 0 -1 -1 -1 -1 -1 -1 -6
12/7/2021 19 -1 -1 -1 -1 -1 -1 -6

12/13/2021 22 -1 -1 -1 -1 -1 -5
12/20/2021 21 0 0 1 1 2

0 1 1 2
1 1 2

-1 -1

Mann-Kendall Statistic (S) = 47

VAR(S) = 4,165
Number of Rounds (n) 33

Non-detect samples 0 Z = 0.744 No Trend
Minimum Value 6

Maximium Value 36
Average 19.9

Standard Deviation 7.7
Coefficient of Variation(CV) 0.385
Adjustment for tied groups 0

Mann-Kendall Statistic (S) 47
 Confidence Level 0.95

Z ) 1.645

1,4-Dioxane

P:\04Jobs\0190000s\04.0190030.00\04.0190030.02\Report\2021 ASR\Appendices\Appendix E - Treatment System Documents\Mann Kendall Analyses\Mann-Kendall\04.0190030.02 - System Influent - Mann Kendall - 2.3.21 to 12.20.21 GZA GeoEnvironmental, Inc.



Known for Excellence.  Built on Trust. 

Carbon Disposal Documentation





Wayne Disposal, Inc.
49350 N I-94 SERVICE DRIVE,  BELLEVILLE , MI 48111 USA

Customer Account:
CHASE ENVIRONMENTAL GROUP, INC.

Line
Generator
Description UnitQty.

Generator Site Address:
NHCESQG, CHASE ENVIRONMENTAL FOR DARTMOUTH CO

11450 WATTERSON COURT
LOUISVILLE, KY 40299, USA

570 HANOVER CENTER ROAD
HANOVER, NH, 03755, USA

Time Out:
Time In:

Receipt ID:
Customer ID:

Manifest / BOL:

Date:

Transporter EPA ID:
Transporter:

Truck#:

12:53 PM
9:45 AM

1355574
2621

09/17/2021

C1803014-001
HORWITH TRUCKS, INC.
PAD146714878
442

Weight Ticket

1

Gross: Tare: 44,600 Net: 15,500

TONS7.750G210200WDI - WATER TREATMENT WASTE

NHCESQG  CHASE ENVIRONMENTAL FOR DARTMOUTH CO
60,100 lbs. lbs. lbs.

NO SALVAGING ON PREMISES
Page 1 of 1
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Known for Excellence.  Built on Trust. 

EPA and NHDES Authorization to Discharge Under the USEPA Region One RGP



 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region 1 

5 Post Office Square, Suite 100 
BOSTON, MA 02109-3912 

 
 

VIA EMAIL 
 
April 19, 2017 
 
James M. Wieck, P.G.  
GZA GeoEnvironmental, Inc.  
5 Commerce Park North, Suite 201 
Bedford, NH  03110 
james.wieck@gza.com 
 
Re: Authorization to discharge under the Remediation General Permit (RGP) – Authorization # 
NHG910071, for the Rennie Farm site located in Hanover, NH 
 
Dear Mr. Wieck:  
 
Based on the review of a Notice of Intent (NOI) that was submitted by GZA GeoEnvironmental, 
Inc. (GZA) dated April 7, 2017 for the site referenced above, the U.S. Environmental Protection 
Agency, Region 1 (EPA) hereby authorizes GZA, as a named operator and co-permittee with 
Dartmouth College, to discharge in accordance with the provisions of the RGP from this site via 
Outfall 001 to an unnamed tributary to Hewes Brook. The authorization number is listed above. 
The effective date of coverage is the date of this authorization letter. 
 
Enclosed with this RGP authorization to discharge is a summary of the applicable parameters 
and effluent limitations for your activity category II, non-petroleum-related remediation 
discharge. A dilution factor of zero (i.e., 1:1) was used in calculating effluent limits applicable to 
the proposed discharge from this site. Please note that this summary does not represent the 
complete requirements of the RGP. Operators must comply with all of the applicable 
requirements of the RGP, including influent and effluent monitoring, record keeping, and 
reporting requirements. Please ensure that sufficiently sensitive test methods are used for all 
sample analyses conducted for this permit. For the complete general permit, see EPA’s RGP 
website.1  
        
This EPA general permit and authorization to discharge will expire on April 8, 2022, or upon Notice of 
Termination (NOT), whichever occurs first. However, in accordance with Part 5.3 of the general permit, 
your permit coverage will be administratively continued until issuance of a new RGP. Please note that 
you must submit a NOT within thirty (30) days of the termination of the discharge. You have reported 
your discharges ware expected to last twelve (12) months or more. Because your discharge is expected 
to last twelve (12) months or more, you are subject to discharge monitoring requirements that begin 
May 1, 2018. See Part 5.2 of the RGP and Appendix IV, Part 3 for more information. 
 

                                                 
1 http://www.epa.gov/region1/npdes/rgp.html.  

mailto:james.wieck@gza.com
http://www.epa.gov/region1/npdes/rgp.html


mailto:little.shauna@epa.gov
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GENERAL PERMIT FOR REMEDIATION ACTIVITY DISCHARGES  
 
 

Table 1: Authorization Information 

Permit Number NHG910071 

Receiving Water Unnamed tributary to Hewes Brook 

Outfall Number Outfall 001 at Latitude: 43.752099 
  Longitude: -72.175191 

Monitoring Frequency See Part 2.1.2 of the RGP 

Reporting Requirement See Part 4.6.1.a of the RGP;  
NetDMR requirement begins May 1, 2018 

 
 

Table 2: Chemical-Specific Effluent Limitations and Monitor-Only Requirements1 

Parameter Effluent Limitation 
A. Inorganics  
Ammonia2 Report mg/L 
Chloride3 Report µg/L 
Total Suspended Solids 30 mg/L 
Antimony 206 µg/L  
Arsenic 10 µg/L  
Cadmium 10.2 µg/L 
Chromium III 323 µg/L  
Chromium VI 323 µg/L  
Copper    9.8 µg/L 
Iron 5,000 µg/L 
Lead  3.43 µg/L  
Mercury  0.739 µg/L 
Nickel 1,450 µg/L 
Selenium 235.8 µg/L 
Silver 35.1 µg/L 
Zinc 54.8 µg/L 
Cyanide 5.2 µg/L 
B. Non-Halogenated Volatile Organic Compounds   
Total BTEX 100 µg/L 
Benzene  5.0 µg/L 
1,4 Dioxane 3.0 µg/L 
Acetone 7.97 mg/L 
Phenol 1,080 µg/L 
C. Halogenated Volatile Organic Compounds  
Methylene Chloride 4.6 µg/L 

 
Table 2 Notes:  
 
1 The following abbreviations are used in Table 2, above: 

a mg/L = milligrams per liter 
b µg/L = micrograms per liter 
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2 The minimum level (ML) for analysis of ammonia must be less than or equal to 0.1 mg/L. 
 
3 The ML for analysis of chloride must be less than or equal to 230 mg/L. 

 
 

Table 3: Effluent Flow Limitation1 

Effluent Flow Effluent Limitation 

0.036 MGD 

 
Table 3 Notes 
 
1 The following abbreviations are used in Table 3, above: 

a MGD = million gallons per day 
 

 
Table 4: pH Limitations for Discharges in New Hampshire1 

Receiving Water Class Effluent Limitation 

Freshwater 6.5 to 8.3 SU 

 
Table 4 Notes 
 
1 The following abbreviations are used in Table 4, above: 

a SU = standard units  





























































































































Known for Excellence.  Built on Trust. 

Mann-Kendall Analysis for MtBE



Rennie Farm 
Hanover, New Hampshire

Mann-Kendall Analysis for 1,4-dioxane 
(Post-Off-Site System Startup)

Date

1,4-
Dioxane 

Conc. 
(ug/L)

2/3/2021 17
2/10/2021 12
2/17/2021 20 Sys Inf.
3/8/2021 35 Conc. (µg/L) 17 12 20 35 18 29 7.7 20 15 36 20 21 21 26 16 23 5.9 7.1 6.3 18 5.5 28 24 21 25 27 27 25 19 19 19 22 21 SUM

3/11/2021 18 -1 1 1 1 1 -1 1 -1 1 1 1 1 1 -1 1 -1 -1 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 16
3/23/2021 29 1 1 1 1 -1 1 1 1 1 1 1 1 1 1 -1 -1 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 21
4/5/2021 7.7 1 -1 1 -1 0 -1 1 0 1 1 1 -1 1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 -1 -1 -1 1 1 4

4/13/2021 20 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -27
4/14/2021 15 1 -1 1 -1 1 1 1 1 1 -1 1 -1 -1 -1 0 -1 1 1 1 1 1 1 1 1 1 1 1 1 13
4/28/2021 36 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -25
5/10/2021 20 1 1 1 1 1 1 1 1 1 -1 -1 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 18
5/11/2021 21 -1 1 0 1 1 1 -1 1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 -1 -1 -1 1 1 4
5/24/2021 21 1 1 1 1 1 1 1 -1 -1 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 16
6/7/2021 26 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -23

6/10/2021 16 1 1 1 -1 1 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 -1 -1 -1 1 1 4
6/22/2021 23 0 1 -1 1 -1 -1 -1 -1 -1 1 1 0 1 1 1 1 -1 -1 -1 1 0 0
7/12/2021 5.9 1 -1 1 -1 -1 -1 -1 -1 1 1 0 1 1 1 1 -1 -1 -1 1 0 0
7/14/2021 7.1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -13
7/29/2021 6.3 1 -1 -1 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 10
8/10/2021 18 -1 -1 -1 -1 -1 1 1 -1 1 1 1 1 -1 -1 -1 -1 -1 -5
8/16/2021 5.5 1 1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 14
8/23/2021 28 -1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 11
9/7/2021 24 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 12

9/16/2021 21 -1 1 1 1 1 1 1 1 1 1 1 1 1 11
9/28/2021 25 1 1 1 1 1 1 1 1 1 1 1 1 12

10/11/2021 27 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11
10/18/2021 27 -1 1 1 1 1 -1 -1 -1 -1 -1 -2
11/8/2021 25 1 1 1 1 -1 -1 -1 1 0 2

11/18/2021 19 1 1 0 -1 -1 -1 -1 -1 -3
11/22/2021 19 0 -1 -1 -1 -1 -1 -1 -6
12/7/2021 19 -1 -1 -1 -1 -1 -1 -6

12/13/2021 22 -1 -1 -1 -1 -1 -5
12/20/2021 21 0 0 1 1 2

0 1 1 2
1 1 2

-1 -1

Mann-Kendall Statistic (S) = 47

VAR(S) = 4,165
Number of Rounds (n) 33

Non-detect samples 0 Z = 0.744 No Trend
Minimum Value 6

Maximium Value 36
Average 19.9

Standard Deviation 7.7
Coefficient of Variation(CV) 0.385
Adjustment for tied groups 0

Mann-Kendall Statistic (S) 47
 Confidence Level 0.95

Z(1-α) 1.645

1,4-Dioxane

P:\04Jobs\0190000s\04.0190030.00\04.0190030.02\Report\2021 ASR\Appendices\Appendix E - Treatment System Documents\Mann Kendall Analyses\Mann-Kendall\04.0190030.02 - System Influent - Mann Kendall - 2.3.21 to 12.20.21 GZA GeoEnvironmental, Inc.



Rennie Farm 
Hanover, New Hampshire

Mann-Kendall Analysis for 1,4-dioxane 
(Pre-Off-Site System Startup)

Date

1,4-
Dioxane 

Conc. 
(ug/L)

2/1/2017 45
2/6/2017 75

2/14/2017 53 Sys Inf.
2/21/2017 91 Conc. (µg/L) 45 75 53 91 48 42 37 40 34 31 29 37 28 34 35 25 17 27 45 26 29 19 35 42 22 31 23 24 27 22 31 21 20 19 23 23 17 18 17 16 17 23 20
2/27/2017 48 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
5/22/2017 42 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
5/30/2017 37 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
6/7/2017 40 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

6/12/2017 34 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
6/14/2017 31 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
6/29/2017 29 1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
7/6/2017 37 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

7/13/2017 28 -1 -1 1 -1 0 1 -1 -1 -1 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
7/26/2017 34 -1 1 -1 1 1 -1 -1 -1 1 -1 -1 -1 1 1 -1 0 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
8/8/2017 35 1 -1 1 1 -1 -1 -1 1 -1 0 -1 1 1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

8/15/2017 25 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
8/22/2017 17 1 1 -1 -1 -1 1 -1 1 -1 1 1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
9/8/2017 27 1 -1 -1 -1 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

9/12/2017 45 -1 -1 -1 1 -1 -1 -1 0 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
10/13/2017 26 -1 1 1 1 1 -1 1 1 -1 1 -1 -1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
10/18/2017 29 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 -1 0 1 1
11/9/2017 19 1 -1 1 -1 1 1 -1 1 -1 -1 0 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

11/13/2017 35 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
11/27/2017 42 1 -1 1 1 -1 1 -1 -1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
12/8/2017 22 -1 1 1 -1 1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
1/2/2018 31 1 1 1 1 1 1 1 1 1 1 1 0 1 1 -1 -1 -1 -1 -1 1 1
1/8/2018 23 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

1/22/2018 24 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
2/5/2018 27 1 1 1 1 0 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 1 -1
2/9/2018 22 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

2/21/2018 31 1 1 -1 1 -1 -1 -1 0 0 -1 -1 -1 -1 -1 0 -1
3/6/2018 21 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

3/15/2018 20 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
3/19/2018 19 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 1 -1
4/2/2018 23 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
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Rennie Farm 
Hanover, New Hampshire

Mann-Kendall Analysis for 1,4-dioxane 
(Pre-Off-Site System Startup)

17 14 19 21 17 11 11 18 19 17 15 20 20 18 11 16 11 14 10 14 12 15 15 15 18 18 14 22 14 16 27 19 11 22 11 15 11 15 13 13 12 9.8 8.4 14 10 11 12 6.3 6.7 SUM

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -82
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -88
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -87
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -88
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -87
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -83
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -78
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -80
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -72
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -68
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -64
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -76
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -63
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -70
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -72
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -56
0 -1 1 1 0 -1 -1 1 1 0 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 -1 1 -1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -60
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -73
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -58
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -63
-1 -1 0 1 -1 -1 -1 -1 0 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 0 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -24
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -67
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -68
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -46
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -65
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -54
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -58
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -60
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -50
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -61

1-4 Dioxane

P:\04Jobs\0190000s\04.0190030.00\04.0190030.02\Report\2021 ASR\Appendices\Appendix E - Treatment System Documents\Mann Kendall  Analyses\Mann-Kendall\04.0190030.02 - System Influent - Mann-Kendall  - startup to 9.14.20 GZA GeoEnvironmental, Inc.



Known for Excellence.  Built on Trust. 

Table E.1 - Groundwater Treatment System Resin Regeneration Log



TABLE E-1

SUMMARY OF TREATMENT SYSTEM RESIN REGENERATION DATES

Dartmouth College, Rennie Farm Site

Hanover, New Hampshire

DES Site #201111109, DES Project #27737

Regeneration # Start Date Regeneration # Start Date

1 5/23/2017 40 6/10/2019

2 6/1/2017 41 7/1/2019

3 6/7/2017 42 7/21/2019

4 6/14/2017 43 8/21/2019

5 6/21/2017 44 10/14/2019

6 6/29/2017 45 11/18/2019

7 7/12/2017 46 12/16/2019

8 7/26/2017 47 1/7/2020

9 8/15/2017 48 2/3/2020

10 9/12/2017 49 3/4/2020

11 10/18/2017 50 3/25/2020

12 11/13/2017 51 4/15/2020

13 11/27/2017 52 5/7/2020

14 12/13/2017 53 6/1/2020

15 1/2/2018 54 8/3/2020

16 1/22/2018 55 10/13/2020

17 2/5/2018 56 11/23/2020

18 2/21/2018 57 12/29/2020

19 3/6/2018 58 1/18/2021

20 3/19/2018 59 2/3/2021

21 4/2/2018 60 2/17/2021

22 4/12/2018 61 3/8/2021

23 4/25/2018 62 3/23/2021

24 5/7/2018 63 4/5/2021

25 5/22/2018 64 4/14/2021

26 6/12/2018 65 4/28/2021

27 7/18/2018 66 5/11/2021

28 9/6/2018 67 5/24/2021

29 10/18/2018 68 6/7/2021

30 11/19/2018 69 6/22/2021

31 12/13/2018 70 7/14/2021

32 1/2/2019 71 7/29/2021

33 1/21/2019 72 8/10/2021

34 2/6/2019 73 8/23/2021

35 2/25/2019 74 9/7/2021

36 3/20/2019 75 9/27/2021

37 4/8/2019 76 10/18/2021

38 4/22/2019 77 11/8/2021

39 5/13/2019 78 11/22/2021

Regeneration # Start Date

79 12/7/2021

80 12/20/2021

\\GZABedford\Jobs\04Jobs\0190000s\04.0190030.00\04.0190030.02\Report\2021 ASR\Appendices\Appendix E - Treatment System Documents\Table E.1 - Groundwater Treatment System Resin Regneration Log\

Table E.1 - Treatment System Resin Regneration Date Summary.xl
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Appendix F – Off-Site Groundwater Extraction System Documents 
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).

ND

ND

ND

4'

10'

13

12

15

S-1: Loose, gray/tan, fine to medium

SAND, little Silt, trace Gravel, moist.

S-2: Loose, gray, fine SAND and SILT,

clayey Silt, trace Gravel, wet.

S-3: Loose, gray, fine SAND and SILT,

Clayey Silt, trace Gravel, wet.

Bottom of boring at 10 feet.

S-1

S-2

S-3

2  5
4  6

6  3
2  3

2  3
4  4

Cuttings
 0-1 feet
2" PVC
 0-10 feet
Bentonite
 1-3 feet

Sand
 3-10 feet

Slotted PVC
 5-10 feet

SAND & GRAVEL

GLACIAL TILL

Boring Location:

10
Date Start - Finish: 10/11/2021 - 10/11/2021

M. ThompsonForeman:
Drive & Wash

SS

See Plan

Time

ATV

Auger/Casing Type:

H. Datum:Drilling Co.:

I.D./O.D (in.):

Rig Model: Ground Surface Elev. (ft.):
Final Boring Depth (ft.):

Sampler Type:

Hmr Fall (in.):

Casing

MD B-57

140 lb

30 in
Hmr Weight (lb.):

E. Dyrness

Water Depth

869.4

Date

Other:

Stab. Time

Groundwater Depth (ft.)

New England Boring Contractors

Logged By:

Type of Rig:

Drilling Method:

I.D./O.D.:

HW

4"/4-1/2"

V. Datum:

Sample
Other:

Equipment Installed

1-3/8"/2"

Sampler Hmr Fall:

Sampler Hmr Wt:

FLUSH MOUNTED
ROAD BOXR

em
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k

SPT
Value

BORING NO.:    OPM-6A 
SHEET:             1 of 1 
PROJECT NO:  04.0190030.02 
REVIEWED BY: JMW
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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Sample Description
Modified Burmister

Boring No.:
OPM-6A
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TEST BORING LOG
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(per 6 in.)

Dartmouth College
Rennie Farm

Hanover, New Hampshire

Stratum
Description
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).

ND

ND

ND

ND

4'

20'

13

0

5

6

13

S-1: Medium dense, gray, fine to medium

SAND, some Gravel, little Silt, wet.

S-2: No Recovery

S-3: Medium dense, gray, SILTY CLAY,

trace Gravel, wet.

S-4: Medium dense, gray, fine SAND and

SILT, trace Gravel, wet.

S-5: Loose, gray, fine SAND and SILT,

trace Gravel, wet.

Bottom of boring at 20 feet.

S-1

S-2

S-3

S-4

S-5

5  7
13  12

3  2
3  2

6  6
5  4

2  5
4  4

1  2
4  3

Cuttings
 0-2 feet

2" PVC
 0-15 feet

Bentonite
 2-13 feet

Sand
 13-20 feet

Slotted PVC
 15-20 feet

SAND & GRAVEL

GLACIAL TILL

Boring Location:

20
Date Start - Finish: 10/11/2021 - 10/11/2021

M. ThompsonForeman:
Drive & Wash

SS

See Plan

Time

ATV

Auger/Casing Type:

H. Datum:Drilling Co.:

I.D./O.D (in.):

Rig Model: Ground Surface Elev. (ft.):
Final Boring Depth (ft.):

Sampler Type:

Hmr Fall (in.):

Casing

MD B-57

140 lb

30 in
Hmr Weight (lb.):

E. Dyrness

Water Depth

869.4

Date

Other:

Stab. Time

Groundwater Depth (ft.)

New England Boring Contractors

Logged By:

Type of Rig:

Drilling Method:

I.D./O.D.:

HW

4"/4-1/2"

V. Datum:

Sample
Other:

Equipment Installed

1-3/8"/2"

Sampler Hmr Fall:

Sampler Hmr Wt:

FLUSH MOUNTED
ROAD BOXR

em
ar

k

SPT
Value

BORING NO.:    OPM-6B 
SHEET:             1 of 1 
PROJECT NO:  04.0190030.02 
REVIEWED BY: JMW
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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Blows/
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Sample Description
Modified Burmister

Boring No.:
OPM-6B
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S
TEST BORING LOG

No. Blows
(per 6 in.)

Dartmouth College
Rennie Farm

Hanover, New Hampshire

Stratum
Description
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).

ND

ND

ND

4'

10'

8

12

5

S-1: Medium dense, fine to medium SAND

and GRAVEL, little Silt, moist.

S-2: Medium dense, gray, fine SAND and

SILT, trace Gravel, moist.

S-3: Loose, tan/gray, fine SAND and SILT,

little Gravel, wet.

Bottom of boring at 10 feet.

S-1

S-2

S-3

1  3
7  8

4  3
2  7

5  9
11  8

Cuttings
 0-1 feet
2" PVC
 0-10 feet
Bentonite
 1-3 feet

Sand
 3-5 feet

Slotted PVC
 5-10 feet

SAND & GRAVEL

GLACIAL TILL

Boring Location:

10
Date Start - Finish: 10/11/2021 - 10/11/2021

M. ThompsonForeman:
Drive & Wash

SS

See Plan

Time

ATV

Auger/Casing Type:

H. Datum:Drilling Co.:

I.D./O.D (in.):

Rig Model: Ground Surface Elev. (ft.):
Final Boring Depth (ft.):

Sampler Type:

Hmr Fall (in.):

Casing

MD B-57

140 lb

30 in
Hmr Weight (lb.):

E. Dyrness

Water Depth

869.2

Date

Other:

Stab. Time

Groundwater Depth (ft.)

New England Boring Contractors

Logged By:

Type of Rig:

Drilling Method:

I.D./O.D.:

HW

4"/4-1/2"

V. Datum:

Sample
Other:

Equipment Installed

1-3/8"/2"

Sampler Hmr Fall:

Sampler Hmr Wt:

FLUSH MOUNTED
ROAD BOXR

em
ar

k

SPT
Value

BORING NO.:    OPM-6C 
SHEET:             1 of 1 
PROJECT NO:  04.0190030.02 
REVIEWED BY: JMW
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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Data
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(in)

Depth
(ft)
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Casing
Blows/
Core
Rate
Min/ft

Sample Description
Modified Burmister

Boring No.:
OPM-6C

R
E

M
A

R
K

S
TEST BORING LOG

No. Blows
(per 6 in.)

Dartmouth College
Rennie Farm

Hanover, New Hampshire

Stratum
Description
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24
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24
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).

ND

ND

ND

ND

4'

20'

8

0

14

10

9

S-1: Medium dense, gray/tan, fine to

medium SAND, and GRAVEL, little Silt,

moist.

S-2: No Recovery

S-3: Medium dense, gray, fine SAND and

SILT, some Gravel, wet.

S-4: Very loose, gray, fine SAND and SILT,

some Gravel, Silty Clay, wet.

S-5: Very loose, fine SAND and SILT,

some Gravel, Silty Clay, wet.

Bottom of boring at 20 feet.

S-1

S-2

S-3

S-4

S-5

3  5
10  8

7  4
4  3

5  6
8  6

2  2
2  2

WOR
WOR
2  4

Cuttings
 0-3 feet

2" PVC
 0-15 feet

Bentonite
 3-13 feet

Sand
 13-20 feet

Slotted PVC
 15-20 feet

SAND & GRAVEL

GLACIAL TILL

Boring Location:

20
Date Start - Finish: 10/12/2021 - 10/12/2021

M. ThompsonForeman:
Drive & Wash

SS

See Plan

Time

ATV

Auger/Casing Type:

H. Datum:Drilling Co.:

I.D./O.D (in.):

Rig Model: Ground Surface Elev. (ft.):
Final Boring Depth (ft.):

Sampler Type:

Hmr Fall (in.):

Casing

MD B-57

140 lb

30 in
Hmr Weight (lb.):

E. Dyrness

Water Depth

869.3

Date

Other:

Stab. Time
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).

2. Cobble 4-4.5

ND

ND

ND

4'

10'

2

11

11

S-1: Medium dense, fine to medium SAND

and GRAVEL, some Silt, dry.

S-2: Top 0-5": Loose, gray, fine SAND and

SILT and GRAVEL, wet.

Bottom 5-11": Loose, gray/tan, CLAYEY

SILT, trace Gravel.

S-3: Medium dense, gray, fine SAND and

SILT, trace Gravel, wet.

Bottom of boring at 10 feet.

S-1

S-2

S-3

10  12
8  22

5  4
1  2

16  13
6  10

Cuttings
 0-1.5 feet
2" PVC
 0-10 feet
Bentonite
 1.5-3 feet
Sand
 3-10 feet

Slotted PVC
 5-10 feet

SAND & GRAVEL

GLACIAL TILL

Boring Location:

10
Date Start - Finish: 10/13/2021 - 10/13/2021

M. ThompsonForeman:
Drive & Wash

SS

See Plan
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H. Datum:Drilling Co.:

I.D./O.D (in.):

Rig Model: Ground Surface Elev. (ft.):
Final Boring Depth (ft.):

Sampler Type:

Hmr Fall (in.):

Casing

MD B-57

140 lb

30 in
Hmr Weight (lb.):

E. Dyrness

Water Depth

869.4

Date

Other:

Stab. Time

Groundwater Depth (ft.)

New England Boring Contractors
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Drilling Method:
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).

6

ND

ND

ND

4'

20'

8

13

0

9

2

S-1: Loose, tan/gray, fine to medium

SAND and GRAVEL, little Silt, wet.

S-2: Loose, tan/gray, fine to medium

SAND and SILT, little Gravel, wet.

S-3: No Recovery

S-4: Loose, gray, CLAYEY SILT, trace

Gravel, wet.

S-5: Loose, gray, CLAYEY SILT, trace

Gravel, wet.

Bottom of boring at 20 feet.

S-1

S-2

S-3

S-4

S-5

3  3
2  2

5  4
3  1

7  4
6  8

1  2
5  4

1  3
3  3

Cuttings
 1-3 feet

2" PVC
 0-10 feet

Bentonite
 3-13 feet

Sand
 13-20 feet

Slotted PVC
 15-20 feet

SAND & GRAVEL

GLACIAL TILL

Boring Location:

20
Date Start - Finish: 10/13/2021 - 10/13/2021

M. ThompsonForeman:
Drive & Wash

SS

See Plan

Time

ATV
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H. Datum:Drilling Co.:

I.D./O.D (in.):

Rig Model: Ground Surface Elev. (ft.):
Final Boring Depth (ft.):

Sampler Type:

Hmr Fall (in.):

Casing

MD B-57

140 lb

30 in
Hmr Weight (lb.):

E. Dyrness

Water Depth

869.3

Date

Other:

Stab. Time

Groundwater Depth (ft.)

New England Boring Contractors

Logged By:

Type of Rig:

Drilling Method:

I.D./O.D.:
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V. Datum:
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Sampler Hmr Fall:
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).
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ND
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10'

10

7

11

S-1: Loose, tan/gray, fine to coarse SAND

and GRAVEL, little Silt.

S-2: Medium dense, tan/gray, fine SAND

and SILT, trace Gravel, wet.

S-3: Loose, gray, fine SAND and SILT,

trace Gravel, wet.

Bottom of boring at 10 feet.
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S-3

2  3
4  6

7  9
7  5

2  3
3  3

Cuttings
0-1 feet
2" PVC
 0-10 feet
Bentonite
 1-3 feet

Sand
 3-5 feet

Slotted PVC
 5-10 feet

SAND & GRAVEL

GLACIAL TILL

Boring Location:
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Drive & Wash

SS

See Plan
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I.D./O.D (in.):

Rig Model: Ground Surface Elev. (ft.):
Final Boring Depth (ft.):

Sampler Type:

Hmr Fall (in.):

Casing

MD B-57

140 lb

30 in
Hmr Weight (lb.):

E. Dyrness

Water Depth

869.0

Date
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Stab. Time

Groundwater Depth (ft.)

New England Boring Contractors

Logged By:

Type of Rig:

Drilling Method:

I.D./O.D.:
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).

ND

ND

ND

ND

ND

4'

20'

10

17

6

12

24

S-1: Loose, tan/gray, fine to coarse SAND

and GRAVEL, trace Silt, moist.

S-2: Loose, gray, fine SAND and SILT,

little Gravel, wet.

S-3: Medium dense, gray, fine SAND and

SILT, trace Gravel, wet.

S-4: Top 0-6": Medium dense, fine SAND

and SILT, trace Gravel, wet.

Bottom 6-12": Medium dense, gray, SILTY

CLAY, trace Gravel, wet.

S-5: Very loose, gray, SILTY CLAY, trace

Gravel, wet.

Bottom of boring at 20 feet.

S-1

S-2

S-3

S-4

S-5

4  4
5  2

3  3
5  5

4  7
9  8

5  6
5  5

WOR  1
2  2

Cuttings
1-3 feet

2" PVC
 0-15 feet

Bentonite
 3-13 feet

Sand
 13-20 feet

Slotted PVC
 15-20 feet

SAND & GRAVEL

GLACIAL TILL

Boring Location:

20
Date Start - Finish: 10/12/2021 - 10/12/2021

M. ThompsonForeman:
Drive & Wash

SS

See Plan
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I.D./O.D (in.):

Rig Model: Ground Surface Elev. (ft.):
Final Boring Depth (ft.):

Sampler Type:

Hmr Fall (in.):
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MD B-57

140 lb

30 in
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E. Dyrness

Water Depth

869.1
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Groundwater Depth (ft.)
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Drilling Method:
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).

ND

 ND

ND

ND

2'

10'

16

18

16

S-1: Top 0-6": Tan/gray, fine to coarse

SAND and GRAVEL, some Gravel, moist.

Bottom 6-16": Tan/gray, fine SAND and

SILT, some Gravel, moist.

S-2: Tan/gray, SILTY CLAY, little Gravel,

wet.

S-3: Gray, fine SAND and SILT, little

Gravel, wet.

Bottom of boring at 10 feet.

S-1

S-2

S-3

6  3
3  8

3  2
3  3

3  6
7  6

Cuttings
 0-1 feet
2" PVC
 1-5 feet
Bentonite
 1-3 feet

Sand
 3-10 feet

Slotted PVC
 5-10 feet

SAND & GRAVEL

GLACIAL TILL

Boring Location:
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Rig Model: Ground Surface Elev. (ft.):
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Sampler Type:
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MD B-57

140 lb

30 in
Hmr Weight (lb.):

E. Dyrness

Water Depth

867.5

Date
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Stab. Time

Groundwater Depth (ft.)

New England Boring Contractors
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Drilling Method:
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).

ND

 4

 ND

ND

ND

ND

ND

2'

20'

14

10

19

12

24

S-1: Top 0-5": Loose, tan/gray, SAND and

GRAVEL.

Middle 5-12": Brown, fine SAND and SILT,

Organics, (mud).

Bottom 12-14": Tan/gray, fine SAND and

SILT, trace Gravel, moist.

S-2: Very loose, tan/gray, SILTY CLAY,

little Gravel, wet.

S-3: Medium dense, gray, fine SAND and

SILT, trace Gravel, wet.

S-4: Very loose, gray, SILTY CLAY, little

Gravel, wet.

S-5: Very loose, gray, SILTY CLAY, trace

Gravel, wet.

Bottom of boring at 20 feet.

S-1

S-2

S-3

S-4

S-5

6  2
3  9

3  2
2  3

6  10
10  11

1  1
2  2

WOR  1
WOR  1

Cuttings
1-3 feet

2" PVC
 0-15 feet

Bentonite
 3-13 feet

Sand
 5-20 feet

Slotted PVC
 15-20 feet

SAND & GRAVEL

GLACIAL TILL

Boring Location:

20
Date Start - Finish: 10/14/2021 - 10/14/2021

M. ThompsonForeman:
Drive & Wash

SS

See Plan

Time

ATV

Auger/Casing Type:

H. Datum:Drilling Co.:

I.D./O.D (in.):

Rig Model: Ground Surface Elev. (ft.):
Final Boring Depth (ft.):

Sampler Type:

Hmr Fall (in.):
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MD B-57

140 lb

30 in
Hmr Weight (lb.):

E. Dyrness

Water Depth

867.7

Date

Other:

Stab. Time

Groundwater Depth (ft.)

New England Boring Contractors
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Drilling Method:

I.D./O.D.:
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Equipment Installed
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Sampler Hmr Fall:

Sampler Hmr Wt:
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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1. Field testing results represent total organic vapor levels, referenced to a isobutylene standard, measured in the headspace of sealed soil sample jars using a Ion Science - Tiger organic
vapor meter equipped with a photoionization detector (PID) and 10.6eV lamp.  Results in parts per million by volume (ppmv).  ND indicates not detected above instrument detection limit
(<0.1 ppmv).
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See log key for explanation of sample descriptions and identification procedures. Stratification lines represent approximate boundaries between soil and
bedrock types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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