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Via Email 
 
August 5, 2016 
File No. 04.0190030.02 
 
 
Twila M. Kenna, Ph.D. 
Manager Radioactive Materials Program 
New Hampshire Radiological Health Section, Bureau of Public Health Protection 
New Hampshire Department of Health and Human Services  
Division of Public Health Services 
29 Hazen Drive 
Concord, New Hampshire  03301-4604 
 
Mr. Paul Rydel, P.G. 
Project Manager 
Hazardous Waste Remediation Bureau  
New Hampshire Department of Environmental Services 
29 Hazen Drive, P.O. Box 95 
Concord, New Hampshire  03301 
 
Re:  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 

 
Dear Dr. Kenna and Mr. Rydel: 
 
This letter was prepared by GZA GeoEnvironmental, Inc. (GZA) on behalf of Dartmouth 
College (Dartmouth) to provide the New Hampshire Bureau of Public Health Protection, 
New Hampshire Radiological Health Section (RHS) and the New Hampshire Department 
of Environmental Services, Hazardous Waste Remediation Bureau (DES) a Work Plan 
describing proposed test pit excavation and waste management activities at the 
Dartmouth Rennie Farm property (site) in Etna, New Hampshire.  As you are aware, 
Dartmouth completed radiological and hazardous waste investigations and remedial 
actions at the site during 2011, utilizing the services of GZA and Clym Environmental 
Services, LLC (Clym), a Maryland-based firm specializing in radioactive materials and 
waste management.  This letter describes additional proposed radiological and 
hazardous waste investigations and remedial actions.   
 
The work plan described herein was previously submitted to DES and RHS in GZA’s 
letter1 dated July 25, 2016.  As requested by RHS, Proposed Radiological Work Plan 

                                                           
1 Letter by GZA titled “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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Element 9 of this work plan has been revised.  The work plan included herein supersedes the work plan 
described in GZA’s letter dated July 25, 2016.  Please refer to Proposed Radiological Work Plan Elements 
section of this work plan for the revised version of Element 9.  No other revisions have been made to the work 
plan, as previously submitted to DES and RHS.     

 
The proposed work is necessary based on the unexpected observations of buried animal carcasses and 
laboratory waste during recent test pit excavations which investigated three anomalous areas identified using 
geophysical methods during recent remedial design data collection activities.  The geophysical data were 
collected to support the design of a remedial system related to the presence of 1,4-dioxane in groundwater at 
concentrations exceeding the New Hampshire Ambient Groundwater Quality Standard (NH AGQS).  The intent 
of this work plan is to seek RHS and DES approval to complete a thorough investigation, and containerize 
encountered laboratory waste materials, under proper radiological controls.   
 
The work plan includes components proposed to address radiological and hazardous waste concerns.  The 
remainder of this letter describes background information and the proposed investigations and remedial 
actions.   
 
BACKGROUND  
Previous Activities   
 
As you know, animal carcasses used in laboratory radiological testing were buried within a less than 0.5-acre 
portion of the site (burial area) from the mid-1960s to 1978, and subsequently removed from the site during 
late 2011.  The removal of the animal carcasses was performed by Dartmouth with assistance from Clym and 
GZA.  GZA subcontracted with ENPRO Services, Inc. (ENPRO) of Newburyport, Massachusetts to perform the 
excavation activities.  A site locus and site plan are attached as Figure 1 and Figure 2, respectively.   
 
The animal carcasses were buried within a series of 42 pits within the burial area.  The locations of the pits and 
other site features referenced herein are illustrated on Figure 2.  Soil samples were collected from each pit area 
after accessible waste items and proximate soil had been removed as a part of the remedial action 
survey.  Samples were collected from areas most likely to represent remaining contamination (e.g., collected 
from the remaining soil underneath and beside each burial plot), at varying depths up to nine feet below the 
surface.  In general soil was collected approximately one foot below the deepest waste plug and one foot to the 
east from the center of the waste plug. 
 
Remedial action sampling included collection of 43 samples.  Samples were packaged to meet the volume and 
containerization requirements of the receiving laboratory.  Samples were stored in individual, sealed bags so as 
to prevent cross-contamination.  Based on the results of the analysis of these samples, the College petitioned, 
and the NH-RHS approved, to use this data in support of final status surveying.  Additional soil samples were 
collected during the remedial effort to further characterize wastes and to establish background levels.  The 
results of the analysis of the soil samples are summarized in Table 1.   
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Ground water samples were also collected prior to, during, and after remedial operations as water levels 
allowed.  A summary of the results of the analyses is included in Table 2.  Dartmouth submitted a Final Status 
Survey report to the RHS during November of 2013, detailing the survey design and associated findings.  Based 
on the results of this survey, the College petitioned, and RHS subsequently approved the site for release from 
radiological controls. 
 
The previous site radiological remedial operations were conducted under the controls detailed in a Site Specific 
Health and Safety Plan2 (Site HASP) inclusive of operational objectives and procedures broken down by each 
work phase of the project.  The RHS approved this Site HASP and associated work plans in various iterations.   
 
In addition to the laboratory animal carcasses, other laboratory wastes were identified during the removal of 
the carcasses.  Groundwater quality monitoring performed following the removal of the laboratory animal 
carcasses detected the volatile organic compound (VOC) 1,4-dioxane in groundwater samples at concentrations 
exceeding its NH AGQS.  Investigation and remedial design activities are ongoing to remediate the source of the 
1,4-dioxane.   
 
Recent Activities   
 
Geophysical Surveys  
 
As part of the on-going work at the site related to the detection of 1,4-dioxane, a ground penetrating radar 
(GPR) survey was performed that encompassed the former laboratory animal carcass burial area and the areas 
to the approximate south and west of the former burial area.  The GPR survey was performed to evaluate the 
elevation of the bedrock surface.  The lateral extents of the GPR survey are illustrated on Figure 2.   
 
Hager-Richter Geoscience, Inc. (Hager-Richter) of Salem, New Hampshire was subcontracted by GZA to perform 
the GPR survey.  Hager-Richter identified two anomalous areas where buried objects, including potentially 
boulders, may have been present (Anomaly 1 and Anomaly 2, see Figure 1).  The area surrounding the anomalies 
was subsequently surveyed by Hager-Richter using electromagnetic (EM) methods to investigate the anomalies 
for the presence of metal as an indicator of the presence of objects other than boulders.   
 
The EM survey indicated the potential presence of buried metal within the two areas identified using GPR, and 
within a third area proximate to the two areas identified using GPR (Anomaly 3, see Figure 1).  The three 
anomalous areas identified using geophysical methods (GPR and EM) were marked in the field by Hager-Richter 
and subsequently surveyed by WSP of Nashua, New Hampshire.  The surveyed locations of the anomalies are 
illustrated on Figure 2 along with the estimated locations of the former laboratory animal carcass burial pits.   
The locations of the former burial pits, as illustrated on Figure 2, are based on the locations of features included 
on a historic sketch of the burial area and should be considered an approximate illustration of the general area 
in which laboratory animal carcasses were buried.    
 

                                                           
2 HASP prepared by Clym titled “Project Health and Safety Plan,” dated September 2011.   
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The recent geophysical survey included the entire historic burial area and surrounding adjacent areas of the site 
that would have been accessible for the burial of laboratory waste, and did not identify any other anomalous 
areas.  
 
Test Pit Excavation  
 
With the approval of the DES, GZA investigated these anomalies by excavating within the limits of the anomalies 
to the top of the bedrock surface.  Excavation was performed on June 23, 2016 by ENPRO and observed by GZA.  
During the excavation of the area designated Anomaly 1, bags containing what appeared to be waste associated 
with the original burial site were encountered.  Per the plan approved by DES, operations were discontinued 
and DES was notified of the conditions encountered.  Bagged waste collected from the excavator bucket was 
contained and removed from the site by Dartmouth for analysis.  What appeared to be additional bagged waste 
was observed within the excavation and, in accordance with the plan approved by DES, was not removed.  GZA 
understands that Dartmouth collected wipe samples from the containerized waste, and the analysis of the wipe 
samples did not indicate the presence of levels of radioactivity above background levels.  
 
During the removal of animal carcasses in 2011, Clym reported that high groundwater levels within what was 
anticipated to be the location of burial pit 28 limited the ability to locate waste.  While considered approximate, 
the location of burial pit 28, as located on the site plan (Figure 1) by GZA, suggests that the laboratory waste 
recently encountered at the location of Anomaly 1 is waste previously obscured by the high groundwater level 
at the location of burial pit 28.   
 
Test pit excavation of geophysical Anomaly 2 and Anomaly 3 encountered metal debris and boulders consistent 
with the geophysical anomalies identified by Hager-Richter, and did not encounter any waste associated with 
the historic laboratory waste burial activities.   
 
Groundwater Sampling and Analyses  
 
Groundwater samples were collected from selected groundwater monitoring wells for analysis of radiological 
parameters requested by the DES in their June 2, 2016 letter3 to Dartmouth including carbon-14, tritium, 
nickel-63, cesium-137, and lead-210.  Groundwater samples were collected by GZA on June 27, 2016 from the 
following monitoring wells: 
 
• GZ-11L – Five samples labeled GZ-11L (A) though GZ-11L (E) were collected from this sidegradient 

monitoring well to provide a statistical basis for background concentrations of the radiological parameters.  
Monitoring well GZ-11L was sampled in place of GZ-1 (suggested by NHDES) due to the absence of 
groundwater within monitoring well GZ-1 at the time of the sampling round.   

• GZ-9L – One sample was collected from this downgradient monitoring well to provide concentration data 
for the requested radiological parameters at the downgradient monitoring location where 1,4-dioxane has 
been detected at the highest concentrations relative to other downgradient locations; and 

                                                           
3 NHDES letter titled “Hanover – Dartmouth College Rennie Farm Site, Hanover Center Road, DES Site #201111109, Project #27737, 

Supplemental Hydrogeologic Investigation – Phase I Report, prepared by GZA GeoEnvironmental, Inc., dated May 6, 2016.” 
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• GZ-2 – One sample was collected from this downgradient monitoring well to provide concentration data for 
the requested radiological parameters at the downgradient monitoring location adjacent to the laboratory 
waste burial area where 1,4-dioxane has been detected at the highest concentrations relative to other 
locations adjacent to the laboratory waste burial area.  Monitoring well GZ-2 was sampled in place of GZ-14U 
(requested by NHDES) which was dry at the time of the sampling round.  Based on the results of monitoring 
of 1,4-dioxane at GZ-2 and our understanding of the hydrogeology of the laboratory waste burial area, GZ-2 
is representative of overburden groundwater quality immediately downgradient of the laboratory waste 
burial area.   

 
Groundwater quality samples were submitted to Eastern Analytical, Inc. (EAI) of Concord, New Hampshire.  
Analyses for radiological parameters was subcontracted by EAI to GEL Laboratories, LLC (GEL) of Charleston, 
South Carolina.  The target radiological parameters were not detected above GEL’s respective laboratory 
reporting limits (RLs) for each of the samples, with the exception of Lead-210 which was detected at a 
concentration of 5.23 picocuries per liter (pCi/L) in the sample collected from well GZ-9L.  GEL’s RL for lead-2010 
for the analyses each of the samples is 5 pCI/L.  A copy of GELs analytical laboratory report is attached.   
 
GEL’s analytical laboratory report was provided to Clym for evaluation of the results.  GZA understands that, 
based on Clym’s understanding of site conditions and review of the data, the results of the analysis of the 
groundwater samples collected by GZA is consistent with anticipated background levels.   
 
WORK PLAN 
 
The objective of the proposed work is to complete the excavation of Anomaly 1 and a buffer surrounding the 
area to locate and remove residual laboratory waste.  The preliminary limits of excavation are illustrated on 
Figure 1, and include an approximately 30-foot by 30-foot (900 square foot) area.  If waste material is 
encountered within 5 feet of the preliminary limits of excavation shown on Figure 2, the excavation will be 
expanded such that the final limits of excavation include a 5-foot buffer zone between the location of any 
observed laboratory waste and the completed excavation side walls.  The excavation will extend vertically 
downward within the limits of excavation to the surface of the weather bedrock, as determined based on 
resistance to penetration by the excavator bucket.   
 
It is our intent to rely on the previously approved HASP for overarching site safety controls for this requested 
work, with the clarifications and specifications included herein.  All proposed radiological activities are to take 
place under the authority of the Dartmouth College State of New Hampshire Radioactive Materials License 
number 276R. 
 
AS you are aware, Dartmouth has contracted with GZA to oversee the on-going investigations and remedial 
actions relative to chemical contaminants.  GZA, in turn, has selected subcontractors to conduct various aspects 
of this work (e.g., site excavation).  Dartmouth College has requested that Clym assist in the radiological 
elements of this effort.   
 
The following describe the primary elements of the radiological and hazardous waste aspects of the proposed 
work.   
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Proposed Radiological Work Plan Elements  
 
1. Conduct and document site dose rate survey (uR/hr), including measurements at ground level and at one 

meter. 

2. Establish and document control zones, based on the area to be excavated (HASP Section No. 10). 

3. Control operations with Radiological Work Permits (HASP Section No. 2) and Job Safety Briefings (HASP 
Section No. 5). 

4. Complete and document personal protective equipment assessments, based on site conditions and known 
or possible contaminants (HASP Section No. 6). 

5. Conduct radiation awareness training and site safety operations training for all site personnel prior to 
operations (HASP Section No. 5). 

6. Investigate area of interest via excavation.  If potential waste items are encountered, initial field 
measurements will be made with radiation detection instrumentation and the items will be containerized.   

7. Collect soil samples from areas contiguous to the anomalous area.  Ship soil samples for radio analysis 
(note samples will also be collected for analysis of possible chemical constituents). 

8. Conduct post-operations site dose rate survey. 

9. Waste material will be containerized on-site and stored in a secure area (lockable sealand container or 
similar) for further survey and investigation to properly characterize waste for off-site processing and 
disposal.   

10. Prepare a report of findings and sample analysis results inclusive of a request for any follow-up work 
suggested by these findings and results. 

 
There have been changes in the personnel responsible for the overall administration, funding and management 
of Dartmouth College operations (as listed in Section 3 of the HASP).  In support of these specific efforts, the 
Key Personnel directly involved should be updated to include Maureen O’Leary, PhD as the Project Officer and 
Katrina Morgan as the Radiation Safety Officer.  The site contamination limits (HASP Table 11.1) would remain 
in place.   
 
The Other Emergency Contacts (HASP Table 10.4) is updated as follows: 
 

CONTACT TELEPHONE NUMBER 
Maureen O’Leary Office:    (603) 646-1762 
   Cellular:  (603) 359-5543 
  
Katrina Morgan Office:    (603) 646-1762 
 Cellular:  (603) 359-3017 
  
Michael Cimis Office:    (603) 646-1762 
 Cellular:  (603) 359-3018 
  
Lebanon Fire Department 911 or (603) 448-8810 
State of New Hampshire (Radiological Health Section) Office:    (603) 271-4588 
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Proposed Hazardous Waste Remediation Work Plan Elements   
 
1. Excavation to top of weather bedrock within the final limits of excavation, as described above, using an 

excavator equipped with an approximate 8-cubic-foot bucket.  Excavation to be performed by ENPRO and 
observed and documented by GZA.  Excavator operator and laborer(s) to have OSHA 40-hour HAZWOPER 
training.  Excavation to be conducted gradually with a maximum 1-foot vertical penetration of the 
overburden with each pass of the excavator bucket.  

2. Observation of overburden throughout the process of excavation for evidence of laboratory waste, stained 
soil, and odors indicative of chemical waste or buried animal carcasses. 

3. Screening of soils within the excavator bucket and breathing zone at the limit of the excavation for total 
VOCs using a photoionization detector (PID).   

4. Removal and segregation of soil exhibiting odors indicative of chemical waste and soil to which any liquids 
may drain from containers including bagged waste.  Soil exhibiting these characteristics will be stockpiled 
on and under a minimum of two layers of minimum 6-milimeter polyethylene sheeting.  The soil stockpile 
will be enclosed within a polyethylene-sheeting-covered soil berm.  Soil samples will be collected from any 
stockpiled soil at the completion of the excavation activities.  Composite soil samples will be collected and 
submitted for analytical laboratory analysis of VOCs by EPA Method 8260B and 1,4-dioxane by EPA Method 
8260B SIM.  Additional soil samples may be collected for waste characterization purposes, consistent with 
the results of the analyses and the permit requirements of the selected disposal facility.    

5. Discrete soil samples will be collected from soils exhibiting evidence of potential contamination with 
chemical waste and from the completed excavation side walls.  Soil samples will be submitted for analytical 
laboratory analysis of VOCs by EPA Method 8260B and 1,4-dioxane by EPA Method 8260B SIM.  The number 
and location of discrete soil samples will be determined based on the conditions encountered; however, we 
anticipate that two discrete soil samples will be collected from each completed excavation sidewall with the 
sampling depth consistent with the depth at which laboratory waste is encountered.  Discrete soil samples 
will be collected using the excavator bucket to avoid entering the excavation. 

6. Backfilling of the excavation with soil from the excavation. Imported sand and gravel fill will be used in the 
event that additional soil is needed to fill the excavation to approximately the original grade.  

7. Preparation of a summary report summarizing the conditions encountered.  The summary report will 
include: GZA’s test pit excavation logs for the three anomaly areas; narrative description of the work 
performed and conditions encountered; results of field screening; tabulated summary of the results of 
laboratory analyses; photographs documenting the conditions encountered and extent of the excavation, 
and a revised version of Figure 1 illustrating the limits of excavation.  The report will include the information 
described in proposed radiological work plan element No. 10.  

 
Health and safety procedures will be consistent with the requirements outlined in the referenced HASP.  The 
anticipated duration of the active excavation program is between two to three days.  As we discussed during 
our meeting on July 22, 2016, site control will include the use of temporary construction fence, which will be 
locked when unattended.   
 



August 5, 2016 
File No. 04.0190030.02 

New Hampshire Department of Environmental Services 
License #276R Amendment Request, Rennie Farm Decommissioning 

Page | 8 
 active by Design 

 

We trust that the information included herein meets the needs of the NHDES.  We appreciate your review of 
this letter/work plan and look forward to receiving your comments.  Should you have any questions, please do 
not hesitate to contact Mr. James M. Wieck at 603-232-8732. 
 
Very truly yours, 
 
GZA GEOENVIRONMENTAL, INC. 
 

 
James M. Wieck, P.G.     
Senior Project Manager     
 

 
Steven R. Lamb, P.G., C.G.W.P.   Ronald A. Breton, P.E.    
Principal      Senior Principal, Consultant/Reviewer 
 
JMW/SRL/RAB:erc/kr 
P:\04Jobs\0190000s\04.0190030.00\04.0190030.02\Work\Test Pit Work Plan\FINAL 04.0190030.02 Lab Waste Test Pit Excavation Work Plan_Revised 080516.docx 

Attachments: Figures 
   Tables 
   GEL Laboratory Reports 
  
cc:  Maureen O’Leary, PhD, MBA, CBSP, Dartmouth College  
 Mr. Michael D. Cimis, CIH, CHMM, Dartmouth College 
 Ellen Arnold, Esq. 
 Mr. Charles Watts, Clym 
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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 BASED ON REVIEW OF TOWN OF
HANOVER, NEW HAMPSHIRE TAX MAP 13, 15, AND 16, DATED APRIL 1, 2015.

3) LOCATIONS OF MONITORING WELLS GZ-1 THROUGH GZ-23U, WATER SUPPLY
WELL WSW-1, DUG WELL (FORMERLY WATER SUPPLY WELL FOR 8 RENNIE
ROAD), ONSITE INTERMITTENT STREAM, GROUND SURFACE TOPOGRAPHY
WITHIN CERTAIN AREAS OF THE SITE, 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) GPR INDICATES GROUND PENETRATING RADAR; EM INDICATES
ELECTROMAGNETIC INDUCTION (GEONICS EM61 AND EM31 INSTRUMENTS).

5) THE AREAS OF GPR AND EM ANOMALIES SHOWN HEREON ARE BASED ON
SURFICIAL GEOPHYSICAL SURVEYS PERFORMED BY HAGER-RICHTER
GEOSCIENCE, INC. OF SALEM, NEW HAMPSHIRE.  GPR SURVEYS WERE
PERFORMED ON MAY 5 AND MAY 9, 2016 AND THE EM SURVEY WAS
PERFORMED ON MAY 27, 2016.

6) THE APPROXIMATE LOCATIONS OF LABORATORY WASTE BURIAL PITS ARE
BASED ON A SKETCH TITLED “RADIOACTIVE BURIAL AREA AT RENNIE
FARM” AND THE SURVEYED LOCATIONS OF FEATURES ILLUSTRATED ON THE
SKETCH INCLUDING A FENCE POST IDENTIFIED AS THE SOUTHWESTERN
CORNER OF THE BURIAL AREA FENCE, A FENCE POST ALLOCATED ALONG
THE SOUTHERN FENCE LINE, THE HUMAN BURIAL AREA, AND SECTIONS
OF STONE WALLS.  THE LOCATIONS OF THE LISTED FEATURES IS BASED ON
A SURVEYS BY WSP (SEE NOTE 3).

7) LOCATIONS OF GEOPHYSICAL ANOMALY TEST PITS ARE BASED ON
LOCATIONS OF ANOMALIES AS LOCATED IN THE FIELD BY WSP AND
MEASUREMENTS TO SITE FEATRUES BY GZA.
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Table 1 
 

Work Order 
Receipt 
Date 

Sample 
Count 

Description  Report Date 

290167  11/14/2011  8  Initial background and plot layover (“green”) samples  12/13/2011 

290717  11/21/2011  4  Characterization of soil contiguous to plots (“red”)  12/16/2011 

291709  12/9/2011  1  Initial chemical characterization of potential mixed 
waste soil (“purple”), Intermodal #1  1/6/2012 

292375  12/20/2011  33  Plots 1‐33 post waste removal (“yellow”)  1/6/2012 

292402  12/20/2011  10  Plots 34‐43 post waste removal (“yellow”)  1/6/2012 

292570  12/22/2011  3  Chemical characterization of potential mixed waste 
soil (“purple”), Intermodals #2‐4  1/19/2012 

295636  11/14/2011  8  Re‐log of #290167 to include refined detection limits 
and nuclides of interest  2/22/2012 

296570  2/24/2012  26  Comprehensive characterization of potential mixed 
waste soil (“purple”), Intermodals 1‐4 (GZA)  3/14/2012 

295640  12/20/2011  33  Re‐log of #292375 to include refined detection limits 
and nuclides of interest  3/21/2012 

295642  12/20/2011  10  Re‐log of #292402 to include refined detection limits 
and nuclides of interest  3/21/2012 

303457  4/28/2012  10  Additional background samples for statistical testing  5/16/2012 
p 

Note: Table prepared by Clym Environmental Services, LLC



Table 2 Radiological Parameters

Water Quality Data Summary

Rennie Farm
Etna, New Hampshire

Uranium Bismuth‐214 Lead‐212 Lead‐214 Potassium‐40
AGQS (3) NE NE NE NE NE 15 NE NE

20‐Dec‐12 ND 50.9 ND 52.2 ND ND ND NT
19‐Apr‐12 (8) NT NT NT NT NT NT NT NT
20‐Dec‐12 ND ND ND ND ND ND ND NT
5‐Dec‐11 ND ND ND ND ND ND ND NT

29‐Nov‐11 UI ND ND ND ND ND ND NT
20‐Nov‐11 ND 108 ND 100 ND ND ND NT
13‐Nov‐11 ND UI ND ND ND ND ND NT
6‐Nov‐11 ND ND ND ND ND NT NT NT
27‐Oct‐11 NT NT NT NT NT ND ND NT
4‐Feb‐10 0.00009 E UI ND UI ND ND ND 1,974

20‐Nov‐09(5) NT 48.6 ND 51.2 ND 14.9 21.8 NT
20‐Dec‐12 ND 19.2 ND ND ND ND ND NT

19‐Apr‐12 (9) NT NT NT NT NT ND ND NT
12‐Dec‐11 ND ND ND ND ND ND ND NT
5‐Dec‐11 ND ND ND ND ND ND ND NT

29‐Nov‐11 ND ND ND ND ND ND ND NT
20‐Nov‐11 ND 39.5 ND UI ND ND ND NT
13‐Nov‐11 ND ND ND ND ND ND ND NT
6‐Nov‐11 ND ND ND ND ND NT NT NT
27‐Oct‐11 NT NT NT NT NT ND 3.21 NT
4‐Feb‐10 0.000051 E ND ND ND ND ND ND 718

20‐Nov‐09(5) 0.0167 20.4 3.95 23.6 37.1 180 247 NT
20‐Dec‐12 ND 53.8 ND 40.8 ND ND 3.61 NT
19‐Apr‐12 ND 396.0 ND 471.0 ND ND ND NT
12‐Dec‐11 ND ND ND UI ND ND ND NT
5‐Dec‐11 ND 13.6 ND UI ND ND ND NT

29‐Nov‐11 ND ND ND ND ND ND ND NT
20‐Nov‐11 ND 117 ND 120 ND ND ND NT
13‐Nov‐11 ND UI ND UI ND ND ND NT
6‐Nov‐11 ND ND ND ND ND NT NT NT
27‐Oct‐11 NT NT NT NT NT ND ND NT
4‐Feb‐10 0.000070 29.2 ND UI ND ND ND 3,293

20‐Nov‐09(5) NT 62.6 ND 63.6 ND 13.9 17.3 NT
20‐Dec‐12 ND 135 ND 149 ND ND ND NT
19‐Apr‐12 ND 706 ND 772 ND ND ND NT
12‐Dec‐11 ND ND ND ND ND ND ND NT
5‐Dec‐11 ND 35.3 ND UI ND ND ND NT

29‐Nov‐11 ND ND ND ND ND ND 3.82 NT
20‐Nov‐11 ND 188 ND 209 ND ND ND NT
13‐Nov‐11 ND UI ND 28.9 ND ND ND NT
6‐Nov‐11 ND ND ND ND ND NT NT NT
27‐Oct‐11 NT NT NT NT NT ND ND NT
4‐Feb‐10

20‐Nov‐09

GZ‐4(6)

Well Location Sample Date(1)

Parameter(2)
Radiologic (pCi/L)(4)

Gross Gamma Spec Isotopes
Gross Alpha  Gross Beta Radon

GZ‐1

GZ‐2

GZ‐3

Notes:
1.  Samples collected by GZA GeoEnvironmental, Inc. (GZA) personnel on  the date indicted in the table.
2.  Samples analyzed by GEL Laboratories of Charleston, South Carolina. 
3. NH  AGQS indicates New Hampshire Ambient Groundwater Quality Standard as defined in State of New Hampshire Code of Administrative Rules Env‐Or 603.03.  Radionuclide 
contaminants are defined by Env‐Dw 703.
4.  µg/L indicates micrograms per liter, mg/L indicates milligrams per liter, and pCi/L indicates picocuries per liter. 
5.  Samples collected on this date were not field‐filtered due to a misunderstanding between GZA and GEL Laboratories, and therefore considered non‐representative because of  naturally 
occurring radionuclides associated with sediment in samples. 
6.  Well GZ‐4 was installed primarily for water levels only and was not sampled during initial rounds because it was considered to be hydrologically cross‐gradient from the disposal pit area 
and not indicative of donwgradient water quality.  GZ‐4 was added to later sampling round to provide addtional information regarding area‐wide groundwater quality.
7.  ND indicates not detected above analytical laboratory reporting limit; BC indicates standards are by compound; NE indicates no AGQS established; NT indicates not tested and UI 
indicates uncertain identification at levels belwo quantitative detection levels (applies to gamma spectroscopy indvidual compounds) .
8.  The upgradient well GZ‐1 was dry during the sampling event therefore, no groundwater could be collected.
9.  Well GZ‐2 went dry during sampling and a gamma spec analysis bottle volume could not be obtained. 

Prepared by: GZA GeoEnvironmental, Inc.
Prepared for: Dartmouth College \\GZAMAN1\Jobs\04Jobs\0190000s\04.0190030.00\04.0190030.02\Work\Test Pit Work Plan\Tables\Table 2.xlsx
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