
 

 
November 3, 2011 
 
Mr. Raymond Frigon 
Remediation Division 
Bureau of Water Protection and Land Reuse 
State of Connecticut Department of Energy and Environmental Protection 
79 Elm Street 
Hartford, CT  06106-5127 
 
 
Subject:   Post-Remediation Groundwater Monitoring Plan 
  Non-Public Properties, Newhall Street Neighborhood (SRD-128) 
  Hamden, Connecticut  
 

Dear Mr. Frigon: 

On behalf of Olin Corporation, AMEC Environment & Infrastructure (AMEC) is submitting this letter 
which presents the Post-Remediation Groundwater Monitoring Plan for the Non-Public Properties of the 
Newhall Street Neighborhood in Hamden, Connecticut (Figure 1).  This letter is an update to the 
original July 27, 2010 Monitoring Plan to address DEEP verbal comments.  Development of the Post-
Remediation Groundwater Monitoring Plan was requested in the Connecticut Department of Energy 
and Environmental Protection (DEEP) letter to Olin “Documentation of Compliance with RSR Criteria 
for Fill and Request for Alternative PMC and DEC Criteria” dated July 6, 2010.  Within the referenced 
letter the DEEP requests the following: 

In accordance with paragraph B.3.f of Consent Order SRD-128, within 30 days of the date of 
this letter, Olin must submit a plan for post-remedial groundwater monitoring for the 
Commissioner's review and approval, and a schedule for performing the approved monitoring. 
Since compliance with the applicable groundwater and surface water criteria has been 
demonstrated prior to the remedy construction, the purpose of the post remediation 
groundwater monitoring will be to demonstrate the trend in groundwater quality following 
cleanup of waste fill. 

The remainder of this letter presents the proposed approach to the requested groundwater monitoring, 
including monitoring wells to be sampled, analyses, frequency of sampling, analysis of trends in analyte 
concentrations, reporting, and the proposed schedule. 

Monitoring Wells  

The monitoring wells proposed for sampling under the post-remediation groundwater monitoring 
program are the five downgradient wells used to demonstrate Pollutant Mobility Criteria in the letter 
“Documentation of Compliance with RSR Criteria for Fill and Request for Alternative PMC and DEC 

Project No.:  6107110004/02 Page 1 
November 3, 2011 
Final    
 



Olin Corporation 
Non-Public Properties, Newhall Street Neighborhood (SRD-128) 
Post-Remediation Groundwater Monitoring Plan 

Criteria” submitted to DEEP by Olin on May 20, 2010.  The five monitoring wells, located in Blocks H, L, 
and T are: 

H2003S 
H2003D 
L2002S 
T2002S 
T2003S 

Figure 2 shows the location of these five monitoring wells and the interpretive direction of groundwater 
flow.  These wells will be re-developed prior to the first sampling event, and if any of these wells are 
damaged, they will be replaced in a location near the existing well.   

Sampling and Analysis 

Before sampling groundwater, water levels will be measured in all five monitoring wells. The monitoring 
wells will be sampled in accordance with DEEP standards using low-flow (<300 milliliters/minute) 
submersible pumps to minimize sample turbidity with the goal of achieving less than five NTUs and less 
than one-foot of water level drawdown. During well purging and sampling, the groundwater will be 
analyzed in the field for turbidity, pH, temperature, dissolved oxygen and specific conductance. Well 
sampling purge wastewater will be containerized and characterized for proper off-site 
treatment/disposal at an Olin-approved location. 

Specific methodologies for collection of groundwater measurements and groundwater sampling are 
presented as Attachment A (taken from the Final Quality Assurance Project Plan, Malcolm-Pirnie, Inc., 
Revised May 2004). 

An evaluation of analytes in groundwater for substances in fill material that exceed the existing PMC 
was presented in the letter “Documentation of Compliance with RSR Criteria for Fill and Request for 
Alternative PMC and DEC Criteria” submitted to DEEP by Olin on May 20, 2010.  The proposed 
groundwater monitoring program uses the list of analytes in Table 4 of the referenced letter as 
guidance in proposing that the following analytes be analyzed for in post-remediation groundwater 
samples:  

Semivolatile Organics (Method 8270C) 

2,4-Dinitrotoluene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
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Dibenz(a,h)anthracene 
Dibenzofuran  
Fluoranthene  
Indeno(1,2,3-cd)pyrene  
N-Nitrosodiphenylamine  
Phenanthrene  
Pyrene  

Metals, Total and Dissolved (Method 6010B) 

Antimony  
Lead 
Nickel 

Petroleum Hydrocarbons (Method CT ETPH) 

Extractable Total Petroleum Hydrocarbons (ETPH) 

Groundwater samples will be analyzed for these parameters by a Connecticut Department of Public 
Health (CTDPH) approved laboratory. 

The following table presents the containers, preservatives, and holding times for the sample fractions: 

Parameter Container Preservative Holding Time 
SVOCs (2)  1 L glass w/Teflon-lined cap Cool to 4ºC 7 days extraction, analysis 40 days 
Metals 1 L Polyethylene or Glass HNO3, pH < 2 6 months 
ETPH (2)  1 L glass w/Teflon-lined cap Cool to 4ºC 7 days 

 

Data Validation 

Data validation procedures will be conducted as specified in Section 4.0 of the Final Quality Assurance 
Project Plan, dated August 2009. 

Duration and Frequency of Sampling 

The proposed frequency of the baseline sampling is once every three months for a period of two years, 
which equates to 8 total rounds of quarterly groundwater sampling.  After the two year period, Olin 
would end groundwater monitoring for wells or analytes based on the following criteria:   

After 2 years, if the data have either demonstrated compliance with the Remediation Standard 
Regulations (RSRs) Groundwater Protection Criteria (GWPC) or have established a trend in some or all 
wells for some or all analytes, terminate monitoring in those wells for those analytes that are in 
compliance with the GWPC or have an established trend.   
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If wells are still in the program after two years, Olin would monitor them semi-annually for up to an 
additional three years.   

For the wells still in the program after two years, if at any time the data either demonstrate compliance 
with the GWPC or establish a trend, Olin would then terminate monitoring in those wells.  

Because there are other source areas in the NPP that are outside Olin's responsibility, Olin's 
groundwater monitoring would have a maximum duration of five years total.  After that period of time, 
DEP or others under DEP direction would assume responsibility for conducting the groundwater 
monitoring program.    

Trend Analysis 

Statistical analysis will be conducted to assess the concentration trends of selected analytes detected 
in groundwater.  Data from wells with at least four sampling events, of which at least half are greater 
than the respective reporting limit, will be statistically evaluated using the Mann-Kendall non-parametric 
test for trends, as described below or by other appropriate methodology determined at the time of 
evaluation. 

The Mann-Kendall test is a statistical method commonly used to assess time-ordered chemical 
concentration data for statistically-significant trends (Gilbert, 1987).  It was specifically developed for 
use with environmental sampling concentration data by various geo-statistical researchers, and 
regulatory agencies commonly use and accept the Mann-Kendall test to evaluate statistical trends.  
This trend analysis method is a preferred method for environmental data because the method does not 
require a set time period between sample events, the data need not conform to any particular 
distribution, and non-detect values can be used by assigning a value of less than the reporting limit.  
The Mann-Kendall test for trends is a nonparametric statistical evaluation that uses only the relative 
magnitudes of the data rather than the actual data values to evaluate the probability that a trend exists.  
The data are ordered by time, and each data point is compared to data points corresponding to earlier 
sampling dates.  The number of earlier data points that are higher or lower than each evaluated data 
point is used to calculate the Mann-Kendall statistic (S).  The statistic is used in conjunction with the 
total number of data points (n) to look up the probability that a trend (positive or negative) exists.  

The Mann-Kendall statistic will be calculated using the Monitoring and Remediation Optimization 
System (MAROS) software tool (AFCEE, 2004).  MAROS categorizes Mann-Kendall trends as 
increasing, probably increasing, stable, probably decreasing, decreasing, or no trend.  If the Mann-
Kendall statistic demonstrates a steady or decreasing or probably decreasing trend to groundwater 
contaminant concentrations in a well, monitoring will be discontinued in that well prior to the end of the 
2-year baseline monitoring period.    
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Reporting 

Following completion of groundwater monitoring, a report will be prepared summarizing the 
groundwater elevation measurements, sampling, analytical data, data validation, and trend analyses. 

Schedule 

Groundwater monitoring will be initiated following completion of remedial activities within the Non-Public 
Properties.  Within four months of the final round of sampling, a Draft report of findings will be issued to 
the DEEP for review. 

Well Abandonment 

The remaining wells in the NPP not included in this monitoring program will be abandoned prior to the 
completion of the removal of fill in the NPP area.  The 5 remaining wells where trend monitoring is to be 
performed will be left in place for DEP or others to continue monitoring if needed and abandonment of 
those 5 wells will be the responsibility of DEP or others under DEP direction.   

Based upon recent discussions, we also are documenting the mutual agreement that completion of the 
scope of work described herein fulfills Olin's post-remedial monitoring obligations under the consent 
order.   

Please do not hesitate to contact me at (207) 775-5401 should you have any questions or concerns 
regarding this work plan. 

Sincerely, 
 
AMEC Environment & Infrastructure 

 

 

 

Nelson Walter, P.E.  Rod Pendleton, P.G 
Project Manager  Principal Scientist 
 
Enclosure 
 
cc: David Share (Olin) 

Curt Richards (Olin) 
Carrie Hunt (Olin) 
Alan Elia (Sevenson) 
Rob Bell (DEEP) 
Pat Bowe (DEEP) 
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DOCUMENT CERTIFICATION 
 
I have personally examined and am familiar with the information submitted in this document and all 
attachments thereto, and I certify, based on reasonable investigation, including my inquiry of those 
individuals responsible for obtaining the information, that the submitted information is true, accurate and 
complete to the best of my knowledge and belief.  I understand that any false statement made in the 
submitted information is punishable as a criminal offense under §53a-157b of the Connecticut General 
Statutes and any other applicable law. 
 
 
Nelson Walter, Project Manager 
 
 
 
_______________________________________________ 
MACTEC Engineering and Consulting, Inc. 
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