
 
    

 
 
 

 
  

  
 
 

 

   
   

  
 

 
 

 

  
 

  
 
 

 

 
     

 
   

 
 

   

DAPL EXTRACTION PILOT STUDY 

PERFORMANCE EVALUATION REPORT
 

OLIN CHEMICAL SUPERFUND SITE
 
51 EAMES STREET
 

WILMINGTON, MASSACHUSETTS
 

Submitted to: 

United States Environmental Protection Agency

Region I – New England


5 Post Office Square, Suite 100; Mail Code 05RR07-4
 
Boston, Massachusetts 02109-3912
 

Submitted by: 

Olin Corporation

3855 North Ocoee Street; Suite 200
 

Cleveland, Tennessee 37312
 

Prepared by: 

AMEC Environment & Infrastructure, Inc.
 
511 Congress Street, Suite 200
 

Portland, Maine 04101
 

November 7, 2014 



  

 

    
 

 
 

 
  

 
 

    
   

  
 

 
 

  
 

  
 

 

 
    

 
   

 
   

 
 

 
 

 

 
   

  
   

  
 
 
 

  

DAPL EXTRACTION PILOT STUDY 

PERFORMANCE EVALUATION REPORT
 

OLIN CHEMICAL SUPERFUND SITE
 
51 EAMES STREET
 

WILMINGTON, MASSACHUSETTS
 

Submitted to: 

United States Environmental Protection Agency

Region I – New England


5 Post Office Square, Suite 100; Mail Code 05RR07-4
 
Boston, Massachusetts 02109-3912
 

Submitted by: 

Olin Corporation

3855 North Ocoee Street; Suite 200
 

Cleveland, Tennessee 37312
 

Prepared by: 

AMEC Environment & Infrastructure, Inc.
 
511 Congress Street, Suite 200


Portland, Maine 04101
 

November 7, 2014 

Peter Thompson Rod Pendleton
	
Project Manager Project Principal
	

P:\Projects\olinwilm\Olin Wilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\2014 11 07_Wilmington DAPL Pilot Extraction Report.docx 



 
  

    

       
   

   
 

   

    

     

     

      

   
     
     
    

    
   
   
   

    
     

    
    
   
    

     
   
    
    

   
     
  
    
     
   

    
    
    
      
   

   

Olin Corporation 
Olin W ilmington Chemical Superfund Site 
DAPL Extraction Pilot Study Performance Evaluation Report 

T AB L E  O F  C O N T E N T S  

LIST OF FIGURES .................................................................................................................... iv
	

LIST OF TABLES....................................................................................................................... iv
	

LIST OF APPENDICES ............................................................................................................. iv
	

LIST OF ACRONYMS AND ABBREVIATIONS ...........................................................................v
	

1.0 INTRODUCTION ..........................................................................................................1-1
	
1.1 DAPL Extraction Pilot Test Objectives and Scope.............................................1-1
	
1.2 Scope and Purpose of Performance Evaluation Report ....................................1-3
	
1.3 Project Timeline ................................................................................................1-4
	

1.3.1 Planning Phase .....................................................................................1-4
	
1.3.2 Design Phase ........................................................................................1-5
	
1.3.3 Construction Phase ...............................................................................1-5
	
1.3.4 Extraction Phase ...................................................................................1-5
	

2.0 Methods and Materials .................................................................................................2-1
	
2.1 System Design and Functions...........................................................................2-1
	

2.1.1 DAPL Extraction, Storage and Shipping ................................................2-1
	
2.1.2 Monitoring Well Network........................................................................2-2
	
2.1.3 Induction Logging Wells ........................................................................2-3
	
2.1.4 Multilevel Piezometer Construction........................................................2-3
	

2.2 Systems Operation and Monitoring ...................................................................2-4
	
2.2.1 Pumping Steps ......................................................................................2-4
	
2.2.2 Non-Operating Time ..............................................................................2-5
	
2.2.3 Monitoring Schedule and Approach .......................................................2-5
	

3.0 Results .........................................................................................................................3-1
	
3.1 Water Quality Monitoring...................................................................................3-1
	
3.2 Induction Logging..............................................................................................3-3
	
3.3 Water Levels .....................................................................................................3-4
	
3.4 DAPL/Diffuse Interface Changes Due to Pumping ............................................3-4
	
3.5 Rebound Monitoring..........................................................................................3-4
	

4.0 Conclusions and Recommendations ............................................................................4-1
	
4.1 Total DAPL Removed .......................................................................................4-1
	
4.2 DAPL Removal Efficiency .................................................................................4-1
	
4.3 Effect of Pumping Rate on Interface Stability ....................................................4-2
	
4.4 Recommendations ............................................................................................4-2
	

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

Project No.: 6107140016.002.17 TOC iii
	
November 7, 2014
	

http:6107140016.002.17


 
  

    

       
   

   
 

   

      
 

       
    

 
      
      
      
       

   

   
     
     
   
     
     
     

 
        
       
       
     
    

 
   
     

   

    
    
   
     
   

Olin Corporation 
Olin W ilmington Chemical Superfund Site 
DAPL Extraction Pilot Study Performance Evaluation Report 

L I S T  O F  F I G U R E S  

Figure 1-1 Results of the Direct-Push Investigation 

Figure 2-1 Location of Extraction Well and Monitoring Well Network 
Figure 2-2 Extraction and Monitoring Well Configuration 

Figure 3-1 Interpreted Vertical Hydraulic Gradients Pumping Step 1 
Figure 3-2 Interpreted Vertical Hydraulic Gradients Pumping Step 2 
Figure 3-3 Interpreted Vertical Hydraulic Gradients Pumping Step 2 
Figure 4-1 Interpreted Extent of Off-PWD DAPL Pool 

L I S T  O F  T AB L E S 

Table 2-1 Non-Operating Periods 
Table 2-2 Schedule for Baseline Water Quality Sampling 
Table 2-3 Schedule for Pumping Step 1 Water Quality Sampling 
Table 2-4 Schedule for Induction Logging 
Table 2-5 Schedule for Water Level Gauging 
Table 2-6 Schedule for Pumping Step 2 Water Quality Monitoring 
Table 2-7 Schedule for Pumping Step 3 Water Quality Monitoring 

Table 3-1 Water Quality Monitoring Results for Pumping Step 1 
Table 3-2 Water Quality Monitoring Results for Pumping Step 2 
Table 3-3 Water Quality Monitoring Results for Pumping Step 3 
Table 3-4 Tabulated Water Level Data 
Table 3-5 Calculated Vertical Hydraulic Gradients 

Table 4-1 Revised DAPL Pool Volume Estimate 
Table 4-2 Estimated Uniform DAPL Pool Elevation Change 

L I S T  O F  AP P E N D I C E S  

Appendix A Design Plans 
Appendix B Well Construction Diagrams 
Appendix C Induction Logging SOP 
Appendix D Water Quality Data Plots 
Appendix E Induction Log Plots 

Project No.: 6107140016.002.17 TOC iv 
November 7, 2014 

http:6107140016.002.17


 
  

    

       
   

   
 

     

       
 

     
    

   
 

     
 

    
 

     
      

     
 
 

    
   

     
   

 
   

 
   
 

    
 

      
    

 
    

 
 
 

Olin Corporation 
Olin W ilmington Chemical Superfund Site 
DAPL Extraction Pilot Study Performance Evaluation Report 

L I S T  O F  AC R O N Y M S  AN D AB B R E V I A T I O N S  

AMEC AMEC Environment & Infrastructure, Inc. 
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1.0 INTRODUCTION 

A Dense Aqueous Phase Liquid Extraction Pilot Test (DAPL Pilot Test) was conducted from 
2012 to 2014 at the Olin Chemical Superfund Site (Site) in Wilmington, Massachusetts to 
evaluate the feasibility of DAPL extraction in the off-Property West Ditch (off-PWD) Study Area. 
This DAPL Extraction Performance Evaluation Report has been pr epared on behalf of Olin 
Corporation (Olin) by AMEC Environment & Infrastructure, Inc. (AMEC).  T his introduction is 
intended to: 

•	 Provide a summary discussion of the bench-scale test including conclusions from the 
bench-scale test which helped form the basis for extraction rate expectations for the 
DAPL Pilot Test, 

•	 Provide a general discussion of the scope and objectives of the Pilot Test, 

•	 Identify scope and purpose of the Performance Evaluation Report and how the results 
will be assimilated within the RI/FS process, and 

•	 Summarize the general time line from design to construction, operation (including
	
unscheduled shutdowns) and ultimate shut down of Pilot System.
	

Section 2 of the report discusses Pilot Test methods and materials as well as any deviations 
from the final Operation, Maintenance, and M onitoring (OM&M) Plan (AMEC, 2012); Section 3 
presents results of water quality and w ater level monitoring; and Section 4 o ffers conclusions 
and recommendations for use of the data in follow-on studies, such as the Groundwater 
Operable Unit 3 Feasibility Study. 

A detailed description of the definition of DAPL is presented in Section 3.0. For the Pilot Test, 
the working field definition for DAPL is the dense fluid with specific conductivity greater than 
20,600 micro-mhos per centimeter (µmhos/cm) and D iffuse Layer material being that overlying 
layer with specific conductivity between 20,600 and 3,000 µmhos/cm. Overlying groundwater is 
defined as having specific conductivity less than 3,000 µmhos/cm. 

1.1 DAPL Extraction Pilot Test Objectives and Scope 

The overall objective of the DAPL Pilot Test was to: 

•	 Assess the feasibility of recovering DAPL from the subsurface in a manner that 
minimizes disturbance of the DAPL pool surface and mixing with overlying Diffuse Layer 
material and overlying groundwater, and 

•	 Develop information to be used in the Operable Unit (OU) 3 Feasibility Study (FS) 
evaluation of remedial alternatives. 

One of the Pilot Test goals was to remove DAPL in a m anner that minimizes intrusion of 
overlying groundwater and Diffuse Layer into the DAPL, thereby preventing or minimizing 
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hydraulic and geochemical conditions that could result in undesirable effects as discussed in the 
Pilot Test OM &M Plan (AMEC, 2012) and in the bullets that follow.  

The underlying principal for the Pilot Test is that the movement of the DAPL is governed by 
density-driven flow mechanisms.  T he DAPL is contained within a shallow sloping bedrock 
depression, which forms a “ bowl-shaped” sloping aquifer with a c entral low point, or bottom. 
Extraction of fluid from the low point of this depression will result in DAPL movement along this 
sloping boundary toward the central extraction point.  Fo r a D APL removal strategy to be 
effective and efficient, the rate at which the DAPL is pumped should not exceed the density-
driven flow rate towards the extraction point.  P umping at an ex cessive rate over an ex tended 
period of time could create several conditions that would favor inefficiency or failure of the 
extraction strategy.  These include: 

•	 Causing the Diffuse Layer and overlying groundwater intrusion into the DAPL material 
resulting potentially in mineralization (i.e., precipitation of aluminum, iron and chromium 
hydroxides, acid sulfates and other minerals) and aquifer clogging; 

•	 Causing excessive drawdown of the DAPL/Diffuse Layer interface in the vicinity of the 
pumping wells with similar potential detrimental effects; 

•	 Causing a disturbance of either the DAPL or the Diffuse Layer that could induce 
convective flow patterns and potentially cause impacts to spread over a broader area 
and/or increase concentrations of DAPL constituents at shallower depths in the aquifer; 
and 

•	 Causing an expansion of the Diffuse Layer thickness. 

The approach for the Pilot Test was to pump the DAPL from a w ell with a s hort screened 
interval positioned as near the bottom of the DAPL pool as feasible. The pumping rate was 
varied in three steps over a p re-determined range and a monitoring well network around the 
extraction well was monitored to evaluate changes in the DAPL/ Diffuse Layer and ov erlying 
groundwater interfaces. The pumping rates were designed to be within and abov e the 
estimated rate at which DAPL could be r eplenished gravimetrically to the well screen. 
Geomega (Geomega, 2004a) made an i nitial estimate of the density-driven flow rate for the 
upper DAPL pool in the off-PWD Study Area. This estimate, which ranges from 0.2 to 0.8 
gallons per minute (gpm), is a function of the DAPL density, bedrock slope, aquifer porosity and 
hydraulic conductivity. This estimate was developed by modeling conducted consistent with the 
concepts of density driven movement of liquids in sloping aquifers (Dorgarten and Tsang, 1991). 
The DAPL pool is known to be density stratified with the more concentrated and dens er layers 
at the bottom of the DAPL pool.  If the pumping strategy is executed properly and successfully, 
the denser DAPL will be removed in the early stages of extraction, and density will decrease 
with time as the DAPL interface becomes lower and l ess dense DAPL is removed.  D ensity 
therefore is a variable that is expected to change with time and as density of the fluid becomes 
less, the density-driven flow rate will decrease. 

Project No.: 6107140016.002.17 Page 1-2 
November 7, 2014 

http:6107140016.002.17


 
  

    

       
   

   
 

        
       

        
          

       
         

            
        

        
       

       
        
        
       

            
        

        
            

       

          
            

        
          

         
        

   

     

        
  

        
   

         
       

    

Olin Corporation 
Olin W ilmington Chemical Superfund Site 
DAPL Extraction Pilot Study Performance Evaluation Report 

Based on our understanding of density-stratified material, the appropriate expectation is that the 
level of DAPL within the pool will be uniformly lowered when the extraction rate equals the 
gravity-driven replenishment rate of DAPL to the extraction well screen.  T his is especially true 
with a s hort extraction well screen. If the pumping rate exceeds the gravity-driven flow rate 
along the bottom of the pool, shallower DAPL around the extraction well will be pul led 
downward along a shorter flow path to the well screen resulting in localized drawdown of the 
DAPL/diffuse layer interface. This will also eventually result in intrusion of overlying Diffuse 
Layer material and overlying groundwater into the DAPL around the extraction well. 

The Pilot Test scope included collecting geophysical (induction logging) and chemical data to 
gauge how the DAPL pool responded to each pumping rate over time. The induction logging 
serves to map changes in the vertical profile of in-situ fluid conductivity within the DAPL near the 
extraction well.  T he chemical data collected from closely spaced multiport piezometers allows 
vertical tracking of changes in the DAPL/Diffuse layer interface based on field fluid conductivity 
measurements. The DAPL extraction rates tested were 0.5, 1.0 and 2 .0 gallons per minute 
(gpm) for target durations of 90, 120, and 180 days, respectively. The third pumping step at 2.0 
gpm could not be s ustained for the entire target duration (180 days). We have continued to 
monitor recovery of the DAPL /Diffuse Layer interface since the final pumping step was 
terminated on May 22, 2014 after discussion with USEPA. The DAPL Pilot system has not 
been decommissioned or removed and all equipment is being maintained. 

During the execution of the Pilot Test, monitoring data was plotted and submitted to USEPA by 
Olin on a frequent basis.  USEPA was apprised on the progress of the Pilot Test and was aware 
the final pumping rate of 2.0 gpm was not sustainable due to excessive drawdown of the DAPL / 
Diffuse Layer interface. At the time of test failure (i.e., drawdown of the DAPL/diffuse material 
interface into the extraction well screen) the mix of DAPL and diffuse material and/or overlying 
groundwater being extracted no longer possessed the characteristics of DAPL. 

1.2 Scope and Purpose of Performance Evaluation Report 

The scope of this report includes: 

•	 providing a general description of the design history and design elements and function of 
the Pilot system 

•	 providing data supporting the current interpretation of the physical dimensions and 
volume of the Off-PWD DAPL pool 

•	 tabulating, presenting, and interpreting induction logging data, groundwater chemical 
data, and groundwater elevation data collected during the pilot test, and 

•	 providing conclusions and recommendations 
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The purpose of this report is to provide conclusions and recommendations pertaining to: 

•	 achievable long term DAPL extraction limits and strategies 

•	 factors that affect efficiency of DAPL extraction, and 

•	 use of this information in the OU3 Feasibility Study Process. 

1.3 Project Timeline 

The timeline for the entire DAPL Pilot Study includes activities that pre-dated the actual 
extraction of DAPL, and extends back more than a dec ade and includes Planning, Design, 
Construction and Extraction Phases which are summarized briefly below. 

1.3.1 Planning Phase 

Evaluation of DAPL extraction as a remedial strategy predated the listing of the Olin Site as a 
Superfund Site under CERCLA including the collection of intact cores from the DAPL saturated 
aquifer soils to support bench scale column testing (Geomega, 2004b and Geomega, 2004c). 
In 2004, the results of this bench-scale column study to simulate DAPL pumping were published 
and an initial estimate of DAPL removal rates was established in response to MassDEP 
comments (Geomega, 2004a). These results were incorporated into a c onceptual plan to 
conduct a pilot test at field scale using a single extraction well, including identifying a proposed 
location for the extraction well (MACTEC, 2004). Additional seismic refraction studies were 
conducted in 2005 i n an attempt to better define the location for an ex traction well on 8 J ewel 
Drive within a low point in the bedrock depression that contained the DAPL pool. 

The bench scale column studies focused on the geochemical effects of displacing DAPL in the 
soil cores with diffuse layer and fresh water into former DAPL saturated soil with continued 
pumping. The primary findings of the column testing included: 

•	 after 1.5 pore volumes for flushing (1 volume representing initial displacement of DAPL), 
approximately 80 % of the aqueous mass was removed and s ub–DAPL conditions in 
groundwater might be achieved, 

•	 after 1.5 pore volumes of flushing the column system began plugging due to precipitation 
of mineral solids, 

•	 after 1.5 pore volumes of flushing mass removal rates became asymptotic, 
•	 residual mineral phases, primarily acid sulfates, are expected to result in elevated 

concentrations for some solutes for an unknown period, and 
•	 slower pumping rates favored the chance of avoiding perturbations of DAPL that could 

exacerbate ex-solution of solutes into overlying groundwater and additional formation of 
precipitates. 
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1.3.2 Design Phase 

Detailed designs were developed for the Pilot Test following listing of the Olin Chemical 
Superfund Site and negotiation of an A greement on Consent (AOC) and Statement of Work 
(SOW) in 2007. USEPA rejected the first design, which incorporated a rail loading facility for the 
off-site transport of the DAPL for treatment and disposal. A second design was completed at 
USEPA’s request that utilized storage tanks located on the private property (8 Jewel Drive) near 
the extraction well from which tanker trucks could be loaded for off-site DAPL transport 
(MACTEC, 2008). This design was rejected by the property owner. The final, and t hird design 
incorporated a DAPL conveyance pipeline to a storage tank located on the Olin Property and 
placement of the DAPL extraction pump, controllers, flow meter and well within a s ubsurface 
vault on the 8 Jewel Drive Property. This design required an additional access agreement with 
PanAM Railways to allow construction of the DAPL conveyance pipeline under the intervening 
railroad tail-track, which is considered an active, in service rail line. 

1.3.3 Construction Phase 

The first stage of construction was initiated in May 2011 and i ncluded installation of the 
extraction and nearby monitoring wells. As we installed the monitoring wells, we found that the 
depth to bedrock and e xtent of the bedrock depression was inconsistent with interpretations 
developed from seismic activities conducted previously.  T he actual depth to bedrock based on 
drilling observations was approximately 20% more shallow than what had been interpreted from 
the seismic data. A direct-push boring program was implemented to confirm the depth to 
bedrock in the vicinity of the extraction well and to re-evaluate options for locating the extraction 
well. The results of these investigations and the recommended re-location of the extraction well 
were communicated to USEPA and a revised location agreed upon in July 2011 as shown in 
Figure 1-1 (MACTEC, 2011). The well was placed to avoid underground utilities and not be 
closer to the building than desired by the property owner who may consider a future building 
expansion. The well location is on the western side of the DAPL pool at the lowest elevation 
along that side of the bedrock depression. The interpreted middle of the DAPL pool and 
bedrock depression lies under the existing building at 8 Jewel Drive and it is not known whether 
the elevation of bedrock under the building is appreciably deeper. Given these site constraints, 
Olin, AMEC and U SEPA concurred that the proposed well location was suitable for conducting 
the Pilot Test. With the final location of the extraction well resolved, construction of the Pilot 
System commenced.  T he construction of the entire DAPL pilot system was completed in 
October 2012. 

1.3.4 Extraction Phase 

The DAPL Extraction Phase of the Pilot Test commenced on November 6, 2012. Each pumping 
step period was completed over a pr edetermined number of operating days.  T he Pilot system 
did experience unanticipated, non-scheduled shut down periods primarily due to failure of the 
variable frequency drive for the extraction pump and an alarm condition caused by a low voltage 
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instrumentation wire short circuit resulting from water intrusion and corrosion of a wiring splice. 
Although these issues resulted in gaps in the pumping period, monitoring data indicate they did 
not adversely affect the continuity of the data collected. The DAPL extraction phase was 
completed on May 22, 2014. Rebound of the DAPL/Diffuse Layer interface is currently being 
monitored. 
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2.0 METHODS AND MATERIALS 

This section reviews the essential components of the system design and functions including the 
DAPL extraction and conveyance system, and details of the monitoring well network that was 
used to monitor system performance. The system operations are also reviewed, including the 
pumping step rate change schedule, and the monitoring schedule, as well as discussion of 
system down-time. 

2.1 System Design and Functions 

Details of the extraction system are provided in construction plans and specifications in 
Appendix A. Major components of the system, including the DAPL extraction and storage 
system, and monitoring network are described below and in subsequent sections. 

2.1.1 DAPL Extraction, Storage and Shipping 

The DAPL extraction well and associated monitoring well network are located on the property at 
8 Jewel Drive and are shown in relation to the revised bedrock contours and direct-push 
investigation locations in Figure 2-1. The extraction well (EW-1) is screened within the bottom 
five feet of the DAPL pool and is located within a 6-foot by 6-foot by 3-foot 11-inch deep 
enclosure vault with double-leaf access doors on the 8 J ewel Drive property. The extraction 
well was installed in the deepest accessible portion of the bedrock depression where DAPL 
approaches its maximum thickness. The ground surface elevation is approximately 88 feet MSL 
at the extraction well, and the top of the DAPL interface at the start of the test was 
approximately 55 feet MSL and t he top of bedrock near 43 feet MSL.  T he DAPL pool has an 
estimated thickness of 12 feet. 

The extraction well is a 6-inch diameter, Schedule 40 polyvinyl chloride (PVC) well with a 5-foot 
long, continuous slot (0.010-inch) well screen.  T he top of screen was installed at a dept h of 
40.9 ft below ground surface. The extraction well was installed by rotosonic drilling methods to 
minimize physical disturbance of the formation. The extraction well includes a two-foot sump 
installed into the top of bedrock.  A bove the sump, the well screens the bottom 5 feet of the 
DAPL which sits above the top of rock and a t hin basal till zone. The sand pack was 
constructed from #00 U.S Silica Filpro™ well sand, extends two feet above the top of screen 
and is sealed with three feet of bentonite chips. The remainder of the well annulus is grouted to 
the surface with a c ement/bentonite grout. A ½ -inch diameter PVC drop tube is positioned 
within the bottom of the well screen and connected to the peristaltic pump. 

The extraction pump is an el ectrically-operated variable speed peristaltic type pump with a 
maximum flow rate of 11 gpm and rated discharge pressure of 230 po unds per square inch 
(psi). The pump rotation speed and discharge is regulated by a variable frequency drive that is 
set and monitored by a control panel located adjacent to the DAPL storage tank at the Olin 
Property. An ultrasonic flow meter located in the vault measures flow rate. These rates were 
checked by manual measurement from a T-valve at the pump discharge and by tracking DAPL 

Project No.: 6107140016.002.17 Page 2-1 
November 7, 2014 

http:6107140016.002.17


 
  

    

       
   

   
 

         
            

     
        

     
       

        
         

  

         
         

             

       
       

         
         

           

       
        

         
        

       
     

          
   

   

         
       
      

        
      

       
       

       
          

         
     

Olin Corporation 
Olin W ilmington Chemical Superfund Site 
DAPL Extraction Pilot Study Performance Evaluation Report 

tank storage volumes. The use of a per istaltic pump isolates the mechanical pump parts from 
the DAPL to address potential corrosion-related issues. The pump discharges through a heat-
traced conveyance system comprised of a 1½-inch diameter high density polyethylene (HDPE) 
carrier pipe contained within a 4-inch diameter PVC containment pipe. The carrier pipe runs in 
an underground utility trench from the pump enclosure vault through a s eries of 
Inspection/Cleanout (I/CO) structures to I/CO-3 located on the 51 E ames Street Olin property. 
From there, the carrier pipe runs above ground on the Olin property where it discharges into an 
above-ground 8,700 gallon dual-wall HDPE storage tank located on the dock of the West 
Warehouse building. 

The height of extracted DAPL in the dual-wall storage tank is measured with a sonic liquid level 
sensor and volume is calculated by comparison to a c ontrol chart. These measurements were 
back checked with the flow meter and expected time duration to fill the tank at a given flow rate. 

The tank is equipped with a high level and high-high level switch and alarms that would initiate 
alarm condition alerts through an au to-dialer, and then initiate an automatic shutdown of the 
extraction pump.  Safety interlocks also included warning and system shut downs in the event of 
high pressure and low pressure/ no-flow conditions at the pump, failure of the heat trace system 
or sensors, failure of the VFD, or pump motor high temperature conditions. 

The DAPL tank discharge system includes a m anually operated vacuum release valve and a 
discharge shut-off valve on the discharge line. During unloading operations, the vacuum pipe 
from the tanker truck was connected to the DAPL tank discharge pipe, and a portable spill pan 
was placed under that connection. The discharge valve was then opened and t he discharge 
pipe vacuum release valve closed.  A fter loading the allowable volume of liquid to the tanker 
truck, the vacuum release valve was opened and t he remaining DAPL in the pipe evacuated 
prior to final shut down of the vacuum transfer pump. The discharge valve was then closed and 
the transfer pipes disconnected. 

2.1.2 Monitoring Well Network 

The monitoring system for the Pilot Test required installation of a specialized monitoring network 
including induction logging wells and c losely spaced multi-port wells to observe conditions in 
proximity to the extraction well with a high degree of resolution. 

The monitoring network around the pumping well includes two multilevel piezometers (ML-1 and 
ML-2) and two induction logging wells (ILW-1 and ILW-2).  T he configuration of the monitoring 
well network was adapted to a revised location for the extraction well agreed upon with USEPA. 
The multilevel piezometers are located at distances approximately 6 and 17 feet upgradient 
from the extraction well.  T he two induction monitoring wells are located at distances of 
approximately 19 and 34 feet upgradient from the extraction well.  This configuration, as shown 
in Figure 2-2, pairs one induction logging well with a m ultilevel piezometer approximately 18 
feet upgradient from the extraction well. 
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Well installation logs for the monitoring network are included in Appendix B. The multilevel 
wells were developed by purging prior to initial sampling and w ere not formally developed by 
removing larger volumes of water to negate vertical mixing within the interfaces. 

2.1.3 Induction Logging Wells 

The induction logging wells are two-inch diameter, flush threaded, Schedule 40 PVC risers with 
a solid cap bottom.  T hese wells were filled with deionized (DI) water as they were constructed 
and installed down the borehole to help overcome buoyancy. The DI water remains in the wells 
for logging. The PVC induction wells were centered in the borehole and the annulus backfilled 
with # 00 U.S Silica Filpro™ well sand to near the ground surface.  T he drill casing was 
removed as the annulus was backfilled. The induction logging wells were completed within a 
flush-mounted road box. The road box was bedded in gravel to facilitate drainage. 

The induction wells were inductively logged prior to and dur ing the extraction test period. The 
induction logging data was plotted with depth from ground surface and the resulting profiles 
used to confirm changes in conductivity with depth in the DAPL pool as the test progressed. 
The changes in conductivity with depth was used to indicate changes in the DAPL/Diffuse 
material interface in response to DAPL extraction. Two other wells, GW-43DR and GW-42D, 
were also inductively logged to observe conditions approximately 200 feet away in the Upper 
DAPL pool. 

Induction logging was conducted with a Geonics EM39 probe that provides measurement of the 
electrical conductivity of the soil and fluids surrounding the monitoring well using an inductive 
electromagnetic technique. 

The probe was lowered into the borehole and retrieved using a Geonics dedicated winch and 
console system. Measurements were recorded with a digital data logger while the probe was 
lowered (down-hole) and retrieved (up-hole). The standard operating procedure for induction 
logging is included in Appendix C. The data plots typically used the up-hole log for comparison 
since by the time the probe was retrieved it had been immersed in the borehole fluid longer and 
had attained more consistent equilibration with the temperature of the borehole fluids. 

2.1.4 Multilevel Piezometer Construction 

The 2-inch diameter multilevel piezometers were constructed using the Model 401 Waterloo 
System from SolinstTM with single stem PVC sample ports.  T he piezometers were constructed 
within a t emporarily-cased 6-inch diameter borehole completed by rotosonic drilling methods. 
The casing was withdrawn as the annulus of the well was carefully backfilled using a tremie pipe 
with sand and bentonite chips around the sampling ports and riser pipe sections of the multilevel 
piezometer, respectively. The sand pack around the sample ports are # 000 U.S Silica Filpro™ 
well sand. After a sand pack was completed around a sample port, a bentonite pellet seal was 
placed between it and t he next sand pack and sample port. The depth to ground surface and 
the diameter of the tubing were recorded in the log book and on t he well construction diagram 
(Appendix B). 
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The number of multilevel ports that can be i nstalled is dependent on t he tubing diameter. A 
larger diameter port tubing (1/2” OD x 3/8”ID) was used to facilitate physical measurement of 
the potentiometric surface at three selected ports as shown on the construction diagrams. The 
other remaining port sample tubes are smaller diameter (3/8”OD x ¼”ID) to permit the tubing 
bundle to fit within the well casing and m anifold.  A ll ports are suitable for sample collection 
using a per istaltic pump.  T he larger diameter tubing includes one por t in the overlying 
groundwater, one por t in the Diffuse Layer, and one por t in the DAPL to allow physical 
measurement of potentiometric surfaces in all three of these zones. 

2.2 Systems Operation and Monitoring 

This section summarizes the pumping step periods, the monitoring schedule and approach as 
well as deviations from the OM&M plan. 

The technical approach to performance monitoring included a baseline phase prior to extraction 
system startup, and a DAPL extraction phase. The monitoring included collection of 
groundwater samples from multilevel piezometers and the extraction well, logging of induction 
wells, and gauging water levels. During each pumping step of the extraction phase, the 
frequency and type of monitoring was gradually reduced as changes in the behavior of the 
system became more predictable. 

Deviations from the OM&M plan during pumping step 1 included several instances in the winter 
when frozen ground conditions (including significant accumulation of ice) prevented access to 
the flush mounted multiport monitoring wells for sampling and water level gauging. The most 
important deviation from the OM&M was by agreement with USEPA. Early in pumping step 2, 
the monitoring plan was adapted by focusing the sampling on ML-1 and ML-2 ports 3 through 6. 
Monitoring was also limited to collection of field parameters and on -site chemical analysis was 
discontinued as part of the regularly planned sampling.  T he basis for this change was 
agreement that the most vital and useful data collected to date was pH and specific 
conductance, and the induction logging. 

2.2.1 Pumping Steps 

As mentioned previously, the Pilot Test called for pumping at three increasing pumping rates of 
0.5, 1.0 and 2. 0 gpm for predetermined target durations of 90, 120 and 180 days respectively. 
The pumping period of the test was preceded by baseline monitoring of induction logging wells 
and the multilevel piezometers. 

The schedule for initiating and completing the baseline monitoring and three pumping step 
phases is indicated below. 
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Period Description Date Initiated Date Completed 

Baseline Monitoring 10/26/2012 11/02/2012 

0.5 GPM Step 1 11/6/2012 03/04/2013 

1.0 GPM Step 2 03/5/2013 12/02/2013 

2.0 GPM Step 3 12/03/2013 5/22/20141. 

1. The final pumping step was terminated with USEPA concurrence and comment. 

2.2.2 Non-Operating Time 

Periods of non–operating time in each of the three pumping steps are indicated in Table 2-1, 
with an e xplanation of the cause and corrective actions of the problem that resulted in system 
down time.  S ome of the lead times for system corrective actions involving equipment 
replacement were due to manufacturer backlogs and del ays. The operation periods were 
extended to account for these unscheduled delays such that the target durations were met (with 
the exception of the final 2 g pm phase, which was cut short due t o excessive drawdown in 
EW-1). 

These non-scheduled shut downs do not affect the interpretation or use of the data and in some 
cases may provide useful insights. If the pumping rate is within the DAPL gravity flow rate, 
there is no dr awdown cone of depression in the DAPL around the extraction well, and c easing 
pumping simply arrests DAPL flow by gravity drainage farther out in the pool. If the DAPL is 
being pumped at a r ate faster than gravity driven flow, during a t emporary shutdown DAPL will 
continue to flow toward the extraction well location as the depression in the DAPL surface tries 
to recover and r ebound.  T hese effects are being monitored over a longer time frame currently 
in the recovery period. 

2.2.3 Monitoring Schedule and Approach 

Baseline Period 

The baseline monitoring consisted of two induction logging events at IL-1, IL-2, GW-43DR, and 
GW-42D, and two multilevel piezometer sampling events at ML-1, ML-2 and M P-2 prior to 
system start up. The multilevel monitoring program included collection of samples from all ports 
within ML-1 and ML-2 in the DAPL, Diffuse Layer, and overlying groundwater zones.  Monitoring 
of water levels occurred in one por t from each zone (ports 4, 9 and 12) in ML-1 and ML-2, the 
extraction well, and one event in GW-343DR and GW-42. The schedule for baseline water 
quality sampling is provided in Table 2-2. 
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The baseline data served two primary purposes including: 

•	 providing an initial assessment of variability in monitoring parameters in individual
	
multilevel piezometer ports; and 


•	 estimating the elevation of the DAPL/Diffuse Layer and Diffuse Layer/overlying
	
groundwater interfaces based on chemical and induction logging data.
	

The schedules for induction logging, multilevel piezometer sampling and water level gauging 
varied, since the frequency of sampling decreased as each pumping step progressed, and 
confidence increased in the existence of trends within the data.  P rior to and i mmediately after 
increasing the recovery pumping rate to the next step, a round of water level, induction logging, 
and multiport groundwater samples were generally collected. 

Pumping Step 1 

Water quality monitoring was conducted in accordance with methods and procedures outlined in 
the OM&M Plan (AMEC, 2012), and initially included collection of samples for on-site and off-
site analysis from ML-1, and ML-2, including all ports for the first three days following start of the 
first pumping step.  A nalysis included sulfate, chloride, ammonia, and ferrous and t otal iron by 
Olin personnel using HACH field kits with a portable spectrophotometer and ion specific probes. 
The purpose in monitoring these parameters was to provide data that could be r elevant to the 
role of water quality changes and pot ential mineralization within the aquifer.  T he DAPL is iron 
rich and precipitous changes in the ferrous and ferric iron ratios and/or concentrations could be 
indicative of solid hydroxide formation.  I n less dilute waters, increases in sulfate could indicate 
dissolution of precipitated acid sulfate phases. Ammonia and c hloride are conservative and 
should not be affected by such pH and redox sensitive reactions. 

A calibration check sample was run at a frequency of 5 percent (one every twenty samples), or 
once per day if less than twenty samples are analyzed. An AMEC chemist provided training 
and conducted periodic review of the data and results, the laboratory analytical notebook, 
records, as well as raw and calculated final results.  Field duplicate samples were collected for 
on-site analysis at a f requency of five percent for each parameter to assess the measurement 
precision of the overall sampling and analytical system. Water quality parameters including pH, 
specific-conductance, oxidation-reduction potential (ORP), temperature, and t urbidity were 
obtained with a calibrated water quality meter in a flow-through cell prior to sample collection. 

QA split duplicate samples were collected for off-site analysis by Test America at a frequency of 
10 percent from the two baseline monitoring events, and the first and a middle sample event 
from the first step of the DAPL recovery. The off-site samples included analysis of sulfate, 
chloride, ammonia, chromium, calcium, and sodium. 

The schedule for water quality sampling during pumping step 1 is provided in Table 2-3. 
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During pumping step 1, induction logging was conducted 12 times in the induction logging wells 
and five times at GW-43DR and G W-42D. The schedule for induction logging is provided in 
Table 2-4. The schedule for water level gauging is provided in Table 2-5. 

Pumping Step 2 

Upon conclusion of the first pumping step, the on-site analytical data and the water quality 
monitoring parameter data were reviewed with USEPA and i t was apparent the most reliable 
indicators in system response to pumping were pH and specific conductance. Therefore during 
the second pumping step, by agreement with USEPA, collection of groundwater samples for on-
site and off-site analysis ceased, and was replaced by monitoring water quality parameters only. 

The last regularly scheduled sampling event for on-site groundwater analysis occurred on 
March 22, 2013. Prior to terminating the second pumping step, EW-1, ML-1, ML-2 Ports 3 
through 6 w ere again sampled on N ovember 1, 2013. No on-site groundwater analysis 
occurred from March 22 to November 1. 

A summary of the water quality monitoring schedule for the second pumping step is presented 
in Table 2-6. 

During pumping step 2, induction logging was conducted 14 times in the induction logging wells 
and six times at GW-43DR and G W-42D. The schedule for induction logging is provided in 
Table 2-4. The schedule for water level gauging is provided in Table 2-5. 

Pumping Step 3 

Water quality monitoring during pumping step 3 was conducted almost entirely by measurement 
of water quality parameters as indicated in Table 2-7. EW-1 and MP-2 Ports 1, 3, 4 and 6 were 
also sampled for on-site analysis on May 14, 2014, toward the end of the test for comparison 
purposes. 

During pumping step 3, induction logging was conducted 9 times in the induction logging wells 
and 4 t imes at GW-43DR and 3 times at GW-42D. The schedule for induction logging is 
provided in Table 2-4. The schedule for water level gauging is provided in Table 2-5. 

Recovery Period 

The OM&M Plan scope did not include monitoring the post pumping period of DAPL extraction, 
since the Pilot Test did not envision the large amount of drawdown that ultimately occurred in 
the DAPL in response to being pumped at 2.0 gpm. A decision to monitor recovery was made 
prior to terminating pumping step 3. Data in the recovery period is still being collected (water 
quality parameters and induction logging) and initial results are discussed in Section 3. 
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3.0 RESULTS  

The following subsections present and discuss the results of monitoring conducted during the 
Pilot Test, including water quality monitoring, induction logging and w ater level gauging. The 
most instructive data collected, as indicated in Section 2, are the water quality parameters for 
pH and specific conductance, in addition to the induction logging. Since one of the primary 
monitoring objectives of the Pilot Test is to understand the effect of pumping on the 
DAPL/Diffuse layer interface, the basis for the DAPL/Diffuse Layer and overlying groundwater 
criteria are reviewed below. 

Geomega established criteria defining the DAPL/Diffuse layer interface (Geomega, 1999). 
Based on 1998 s ample data, Geomega determined that sample populations of DAPL and 
Diffuse Layer material were statistically different at a 95 % confidence level when a s pecific 
gravity of 1.025 was used as a c utoff point between the sample populations.  C hemical 
parameters were then evaluated to see which one produced significant correlations with DAPL 
or Diffuse Layer material based on this cutoff. Specific conductivity (>20,600 micro-mhos per 
centimeter [µmhos/cm]), sulfate (>16,000 milligrams per liter [mg/L]) chloride (>2,800 mg/L), 
ammonia (>1,250 mg/L), magnesium (>270 mg/L), and s odium (>1,700 mg/L) were all 
determined to have a strong correlation at these values to the 1.025 specific gravity DAPL cutoff 
point. Other parameters, such as pH, were determined to have only a weak correlation. 
Specific conductance will, therefore, be the primary criteria used to discriminate between DAPL, 
the Diffuse Layer, and overlying groundwater. 

Criteria to discriminate between the Diffuse Layer and the overlying groundwater were based on 
the results of induction logging and m ultiple-level piezometer data collected during the March 
2003 sampling event (Geomega 2003). At a 95% confidence level, a specific conductance 
value of 3,000 µmhos/cm was determined as the cutoff between the Diffuse Layer and overlying 
groundwater. 

3.1 Water Quality Monitoring 

The tabulated results for water quality monitoring are presented in a series of tables for each 
pumping step, listing wells and por ts, sample and analysis dates and r esults. These tables 
include Table 3-1 for Pumping Step 1, Table 3-2 for pumping step 2, and Table 3-3 for pumping 
step 3. Only pumping step 1 c ontains a significant amount of on-site chemical data, while the 
other steps consist primarily of water quality monitoring data. 

The baseline conductivity data placed the DAPL/Diffuse Layer interface within ML-2 Port 5 
which is at an elevation of approximately 55 feet MSL (33 feet below ground surface (BGS)) and 
is consistent with earlier interpretations concerning the elevation of DAPL in the Off-PWD DAPL 
pool. Baseline data from ML-2 next to the extraction well placed the top of the Diffuse 
Layer/Overlying groundwater interface at an el evation of approximately 59.5 feet MSL (28 feet 
BGS). The thickness of DAPL at the extraction well was therefore approximately 12 f eet, and 
the thickness of the Diffuse Layer approximately 4.5 feet prior to the start of the Pilot Test. 
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Time-trend plots of sulfate, iron, chloride, and ammonia concentrations from the on-site analysis 
were reviewed for ML-1 and ML-2 ports 1-5, and the variability in these parameters did not 
indicate consistent patterns compared to specific conductance and pH under a pumping regime 
of 0.5 gpm. In several of the DAPL ports in ML-1 and M L-2, total iron appeared to increase 
towards the end of pumping step 1, yet specific conductance in these ports had t ended to 
decline slightly over the same time interval. Due to these observations, the on-site water quality 
data has not been formally plotted and p resented in this report. That data is presented in 
tabulated form only. 

Plots of water quality parameters for ML-1, ML-2, EW-1, and MP-2 for specific conductance and 
pH are, however, provided in Appendix D for the entire Pilot Test. These plots focus on por ts 
that straddle the DAPL and Diffuse Layer interface (ports 1 through 6). 

EW-1 

The plot for pH in EW-1 remained essentially unchanged throughout the entire Pilot Test, while 
specific conductivity in EW-1 remained constant only during the first pumping step with a rate of 
0.5 gpm. The specific conductance in EW-1 declined approximately 10-20% over the second 
pumping step of 1.0 gpm and 30-40% over the third pumping step of 2.0 gpm. 

Since the cessation of pumping, specific conductivity in EW-1 has recovered to 90% of its 
original baseline value. 

ML-2 and ML-1 

Specific conductivity and pH plots for ports 1 through 6 in ML-2 and corresponding ports in ML-1 
were essentially identical.  B ased on p lots provided in Appendix D, there was no de finitive 
change in specific conductance within each port during the first pumping step at 0.5 gpm. 

During the progress of the Pilot Test (primarily during pumping step 2 and pumping step 3, a 
large, gradual, and pronounced decrease occurred in specific conductivity in all six ports in ML-
1 and ML-2, to the point where at the end of the Pilot Test active extraction period, DAPL was 
no longer present in any port in ML-1 or ML-2.  T his change is mirrored, as expected by an 
increase in pH. 

In ML-1 there was no di stinguishable pH increase in any port during pumping step 1, however 
through the progress of steps 2 and 3, pH increased in all ports initially in DAPL (ports 1 through 
5), with the most pronounced increase in port 4 initially just below in the DAPL/Diffuse Layer 
interface.  P ort 6, which had a hi gher initial pH indicated relatively little to no c hange in pH 
through the pumping phase. ML-2 indicated similar pH changes in ports 1 through 4. 

MP-2 

Historically, since it was constructed, port 5 i n MP-2, has not yielded enough water to allow 
sampling of that port.  P ort 4 is in DAPL, while port 6 i s in the Diffuse Layer.  T hus the DAPL/ 
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Diffuse Layer interface in MP-2 is in port 5 at an elevation between 54.14 and 57. 14 feet MSL, 
which corresponds well to the interface elevation observed in ML-1 and ML-2.  S pecific 
conductance increased in ports 3, 4, and 6 in MP-2 during the first pumping step of 0.5 gpm, 
then declined in pumping steps 2 and 3.  Port 4 transitioned from DAPL to Diffuse Layer during 
pumping step 2. Port 3 remained in DAPL throughout pumping steps 2 and 3, although specific 
conductance in port 3 was reduced by approximately 50% from baseline values over that 
period. Port 3 i s at an e levation of 51.64 feet MSL.  T he specific conductance in port 1 at the 
end of pumping step 3 was consistent with historical data from 2010. Port 1 is at an elevation of 
46.64 feet MSL. 

The pH measured in ports 3, 4, and 6 all remained unchanged during pumping step 1, but 
increased noticeably in ports 4 and 6 i n pumping step 2, and leveled off in pumping step 3.  pH 
increased gradually in port 3 during pumping step 3. 

3.2 Induction Logging 

The induction logging data is very useful in confirming the response of the DAPL under pumping 
conditions over the duration of the test. The induction logs, provided in Appendix E, show 
similar patterns of reduction in groundwater conductance with depth over time during progress 
of the Pilot Test. The induction log units are different than those measured in water, and since 
the measurement is induced and i n-situ it also reflects effects imposed by the electrical 
properties of the saturated geologic formation. Therefore, there is not a direct correspondence 
between conductance values measured in-situ, and s pecific conductance values in water 
sampled from various ports. 

The fall 2012 baseline induction logs for IL-1 show a change in slope (increasing conductivity) at 
a depth from 25 to 26 feet bgs, which is just above the interpreted elevation of the top of the 
Diffuse Layer (28 feet bgs).  A nother slope change occurs from 31 t o 33 f eet bgs in the 
transition zone from Diffuse Layer into DAPL. The baseline DAPL elevation determined from 
multiport sampling is at 33 feet bgs.  Below 33 feet the slope of the curve is very consistent, with 
increasing conductivity with depth, until the logging tool reaches the physical limitation of the 
borehole bottom where conductivity drops off. The baseline logs for IL-2 show a s imilar shape 
and elevation at which changes in slope or inflection points occur. 

The IL-1 and IL-2 induction logs included in Appendix E plot induction measurements with depth 
(feet bgs) over the entire test, and show little change or decrease in conductivity with depth over 
time during pumping step 1. During pumping step 2 at 1.0 gpm a progressive reduction in 
conductivity with depth in both the shallower and deeper zones within the DAPL is apparent. 
This decreasing conductivity pattern continues and becomes more pronounced in pumping 
step 3. 
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3.3 Water Levels 

Water level gauging was conducted in the baseline monitoring and pr ior to and after step 
changes. A tabulation of water elevation measurements is provided in Table 3-4. Calculated 
vertical hydraulic gradients within the multilevel ports and vertical components toward the 
extraction well are indicate in Table 3-5. Hydraulic gradients, as expected increased with 
increases in pumping rates, inducing a v ertical hydraulic gradient and movement of overlying 
groundwater toward the extraction well.  These gradient and flow directions calculated from the 
data are depicted in three hydrogeologic cross-sections for illustration purposes during the 
second pumping step in Figures 3-1 through 3-3. 

3.4 DAPL/Diffuse Interface Changes Due to Pumping 

As described in Section 3.1, the DAPL and Diffuse interface remained stable, within 
measurement limitations, during pumping step 1 at 0.5 gpm.  T he DAPL/ Diffuse Interface 
declined by one port (port 4) in ML-1 and ML-2 during pumping step 2 at 1.0 gpm based on 
specific conductance data. Based on specific conductance, the DAPL/ Diffuse interface 
declined by three additional ports (port 1, 2, and 3) in ML-1 and ML-2 during pumping step 3 at 
2.0 gpm data.  Pumping step 3 was terminated prematurely due to concerns that Diffuse Layer 
material was already impinging on the well screen in EW-1. Continued pumping at EW-1 at 2.0 
gpm was clearly not sustainable and it was only a matter of time before the material being 
extracted would be so diluted as to not meet the criteria of DAPL. 

3.5 Rebound Monitoring 

Rebound monitoring is still in progress. Data plots in Appendix D indicate since the cessation of 
pumping, specific conductivity in ML-1 and ML-2 has continued to recover in ports 1, 2, 3 and 4. 
Specific conductivity values in ports 1 and 2 have returned to a DAPL condition; however, it is 
too early in the recovery process to determine if specific conductance in ports 3 and 4 will 
increase to values representative of DAPL. 

Since the cessation of pumping, specific conductivity in MP-2 continued to decline in ports 3 and 
4, and remained stable in port 5 (Appendix D). These trends appear to be stabilizing in these 
three ports based on most recent data. These data seem to reflect MP-2 is still experiencing a 
pumping-like response as DAPL continues to flow by gravity toward the depression in the DAPL 
surface caused by over pumping EW-1 at a rate that exceeded the DAPL gravity drainage rate. 

The induction logs show the same pattern as the multilevel data.  During the recovery period, a 
larger increase in conductivity is apparent in the deeper portions of the DAPL pool near the 
extraction well, and a slower, more gradual increase in conductivity is occurring at progressively 
shallower elevations, once occupied by DAPL. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

This section provides summary conclusions and recommendations for use of the Pilot Test data 
in the OU3 Feasibility Study. This section reviews the total DAPL removed, estimates the total 
uniform decline in DAPL elevation this volume should represent, and discusses factors that 
affect the efficiency of DAPL removal. 

4.1 Total DAPL Removed 

Based on the transportation and disposal records, a total of 596,727 gallons of DAPL had been 
removed from the off-PWD DAPL Pool.  B ased on t he specific conductance data obtained in 
EW-1 during pumping step 3, the DAPL removed during the latter part of the Pilot Test had 
been diluted by 30-40%, therefore the actual in-place volume of DAPL removed by the Pilot 
Test is somewhat less than the total liquid removed. 

Based on t he revised bedrock contours developed during installation of the extraction well and 
depicted in Figure 4-1, a re-evaluation of the DAPL pool volume has been conducted. The 
volume estimate is based on a simple end-area calculation using the contours as slices of DAPL 
within the pool, using the 55 foot elevation for the top of the DAPL pool. These calculations are 
presented in Table 4-1 and compared to an earlier estimated DAPL volume based on t he prior 
interpretation of the bedrock contours. 

Based on the revised shallower depth and more limited extent of the DAPL pool the current 
estimate of the DAPL pool volume is approximately 3.1 million gallons. 

Table 4-2 presents an estimate of the uniform DAPL pool elevation change that would be 
required for the volume of DAPL removed during the Pilot Test and t he degree to which that 
DAPL was diluted by intrusion of overlying Diffuse Material and g roundwater.  T hese estimates 
range from 1.66 feet to 1.33 feet depending on the degree of dilution (20% assumed). 

The decline in DAPL elevation in MP-2 over the test was from port 4 t o port 3 and has not 
recovered to date. The elevation difference between the center of the two ports is 2.5 feet, and 
the ports themselves are screened over a s ix inch sand pack.  S ince the interface could be a t 
any elevation within the sand pack of the screened ports, the measurement accuracy of this 
observed DAPL decline at MP-2 is between 1.5 and 2.5 feet.  This is within the range calculated 
on Table 4-2. 

4.2 DAPL Removal Efficiency 

The efficiency of DAPL removal is dependent on a sustainable pumping rate, drawdown, and 
long-term dilution. 

At the initial pumping rate of 0.5 gpm, there was no observed drawdown of the DAPL interface 
near the extraction well (i.e., in ML-1 and ML-2). This indicates the pumping rate was close to 
but did not appear to exceed the rate of gravity drainage of DAPL to the extraction well. This is 
the most efficient pumping scenario of the three rates tested based on the Pilot Test objectives. 
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At the pumping rate of 1.0 gpm, the DAPL being extracted experienced some dilution (about 
10% based on specific conductance of EW-1), and the DAPL interface was drawn down about 1 
to 2 feet in ML-1 and ML-2, with less apparent drawdown in MP-2.  Based on t his data, the 1.0 
gpm pumping rate was in excess of the rate of gravity drainage to the extraction well, and, 
would not be an efficient long term pumping rate due to both dilution and eventual excessive 
drawdown of the DAPL around the extraction well. ` 

The 2.0 gpm pumping rate resulted in more than five feet of DAPL drawdown in the immediate 
vicinity of the extraction well within a relatively short time period after increasing the pumping 
rate. If the pumping test progressed for an extended time at 2.0 gpm, the liquid removed would 
no longer be classified as DAPL due to dilution. In the short term, 2.0 gpm would not be an 
efficient pumping rate due to dilution, and in the longer term would put the extraction well at risk 
of fouling as higher pH, oxygenated, overlying groundwater is entrained in the well screen and 
mixed with Diffuse Layer material and DAPL. Long term, pumping at an unsustainably high rate 
could also lead to instability in the DAPL surface and c onvective mixing with potential for 
increased mineralization within the formation, the extraction well sand pack, and the 
conveyance system piping. 

The total cost of transport and disposal of diluted DAPL, compared to undiluted DAPL, is directly 
proportional to the dilution. If the DAPL is diluted by over pumping, a correspondingly larger 
volume of liquid must be pumped and disposed of. The long term cost of transporting and 
disposing of DAPL more than doubles within 6 months at 2.0 gpm when the DAPL becomes 
diluted by 50%. 

4.3 Effect of Pumping Rate on Interface Stability 

The pumping rate has a profound influence on the stability of the DAPL and D iffuse Layer 
interface.  A stable interface would have the same uniform drawdown measured over time at the 
extraction well as out in the DAPL pool. DAPL is denser than water, and to remove it efficiently 
requires a different strategy. Owing to its greater density, it should be pumped at a rate that 
allows it to flow by gravity along the bottom of the bedrock depression toward the extraction 
point without drawing the shallower interface downward around the extraction well.  

Based on t he Pilot Test results, the DAPL interface should be s table over long periods of time 
under pumping conditions at, or less than, 0.5 gpm. The pumping rate of 1.0 gpm was causing 
progressively greater DAPL drawdown near the extraction well than at MP-2 and therefore 
exceeded the gravity drainage rate to the extraction well.  

4.4 Recommendations 

The Pilot Test results support a conclusion that long-term pumping of DAPL is both technically 
feasible as long as the pumping rate does not exceed the gravity drainage rate of the DAPL. 
The cost of DAPL extraction is a f unction of transport and disposal costs long term.  If DAPL is 
diluted long term by excessive pumping rates, the cost of DAPL extraction will increase in 
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proportionally to the amount of dilution and the volume of material that is extracted will be 
proportionally higher. Such additional costs would need to be considered in the FS. In addition, 
excessive pumping rates (between 1 and 2 gpm), that were experienced during the Pilot Test 
pose potential for causing long-term operational problems and i ncreases in operational costs 
(well replacement, well rehabilitation, long recovery periods when DAPL cannot be extracted). 

Data currently being collected during the recovery period indicates there is no adv antage to 
cycling the pumping to a higher rate that exceeds the gravity drainage rate of DAPL and then 
having to wait long periods for the DAPL to recover.  I n addition, data from earlier column 
studies (Geomega, 2004b) indicate that such pore volume exchange of oxygenated 
groundwater through zones occupied by DAPL and Diffuse material ganglia may result in 
significant mineralization and may have a negative effect on the efficiency of dissolved mass 
removal rates. The dilution of the pumped DAPL itself means that much larger volumes of liquid 
would need t o be r emoved and t reated at large costs under a c ycling approach. There is also 
the possibility that cyclical extraction may increase the potential for convective mixing in the 
zone(s) above the DAPL surface, which may in turn negatively impact environmental conditions 
downgradient of the upper DAPL pool. Cyclical extraction would most certainly result in 
additional mineralization in the saturated soils and result in less effective removal of solute mass 
long term. 

The potential use of horizontal well screens does not change the physics of gravity drainage, 
and while such strategies may be appropriate for collecting water, they are not likely to provide 
significant benefit to DAPL removal over a vertical well. The pilot results indicate a short 4-inch 
diameter well screen placed at the bottom of the DAPL pool is an e ffective well construction 
method. Since the extraction approach relies on density driven flow, the slope of the bedrock 
depression is more important than the thickness of the DAPL in controlling gravity drainage 
rates. Therefore placement of the well near the edge of the DAPL pool did not limit the wells 
efficiency. 

The baseline cost and per formance evaluation for DAPL extraction should be bas ed on a 
maximum 0.5 gpm extraction rate in the OU3 FS which has been demonstrated to be a 
sustainable extraction rate. 
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Table 2-1:  Non-Operating Periods
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Pumping Step 
Non-Operating Period 

Reason Corrective Action Beginning End Days 

Step 1 

Step 1 

Step 2 
Step 2 

Step 2 

Step 3 

12/3/2012 

12/27/2012 

3/11/2013 
3/28/2013 

8/9/2013 

25-Feb-14 

12/17/2012 

1/6/2013 

3/19/2013 
4/10/2013 

10/15/2013 

10-Apr-14 

14 

10 

8 
13 

67 

44 

VFD Failure 
Personnel Absence -

Holiday 

VFD Failure 
VFD Failure 

VFD Failure 

W iring Alarm, Short 
Circuit 

Replaced 

Replaced 
Replaced 

Replacement with Larger 
Unit (Unit Backordered); 

Electrical W iring Changes 

Installed Additional 
Junction Box 

Notes: 
VFD = Variable Frequency Drive		 Prepared by PHT 11/06/2014 

Checked by JMC 11/07/2014 

Page 1 of 1 

P:\Projects\olinwilm\Olin Wilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\Table 2-1 Non-Operating Periods - JMC.xlsx 



 

 

     

  
  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    

Table 2-2:  Schedule for Baseline Water Quality Sampling
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Location ID 10/25/2012 10/26/2012 11/1/2012 11/2/2012 
EW 1 
ML1 Port 1 B B 
ML1 Port 2 B B 
ML1 Port 3 B B 
ML1 Port 4 B B 
ML1 Port 5 B B 
ML1 Port 6 B B 
ML1 Port 7 B B 
ML1 Port 8 B B 
ML1 Port 9 B B 
ML1 Port 10 B B 
ML1 Port 11 B B 
ML1 Port 12 B B 
ML2 Port 1 B B 
ML2 Port 2 B B 
ML2 Port 3 B B 
ML2 Port 4 B B 
ML2 Port 5 B B 
ML2 Port 6 B B 
ML2 Port 7 B B 
ML2 Port 8 B B 
ML2 Port 9 B B 
ML2 Port 10 B B 
ML2 Port 11 B B 
ML2 Port 12 B B 
MP2 Port 1 
MP2 Port 3 B B 
MP2 Port 4 B B 
MP2 Port 6 B B 
MP2 Port 7 B B 
MP2 Port 10 B B 
MP2 Port 11 B B 
MP2 Port 12 B B 
MP2 Port 13 B B 
Notes: 
B - Field chemistry and field parameters collected 

Prepared by:  BJR 11/03/2014 
Checked by:   PHT 11/03/2014 

P:\Projects\olinwilm\Olin W ilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\\Table 2-2, 2-3, 2-6, 2-7 Schedule for Pumping Step tests.xls\
	
2-2_Baseline Monitoring Page 1 of 1
	



 

 

      

  
  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
   
   

Table 2-3:  Schedule for Pumping Step 1 Water Quality Sampling
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Location ID 11/6/2012 11/7/2012 11/8/2012 11/13/2012 11/16/2012 11/19/2012 11/26/2012 11/27/2012 1/7/2013 1/8/2013 1/9/2013 1/28/2013 1/29/2013 1/30/2013 2/12/2013 2/13/2013 
EW1 A A A F B B B B B 
ML1 Port 1 B B B B B B B B B B 
ML1 Port 2 B B B B B B B B B 
ML1 Port 3 B B B B B B B B B B 
ML1 Port 4 B B B B B B B B B B 
ML1 Port 5 B B B B B B B B B B 
ML1 Port 6 B B B B B B B B B B 
ML1 Port 7 B B B B B B B B B B 
ML1 Port 8 B B B B B B B B B B 
ML1 Port 9 B B B B B B B B B B 
ML1 Port 10 B B B B B B B B B B 
ML1 Port 11 B B B B B B B B B B 
ML1 Port 12 B B B B B B B B B B 
ML2 Port 1 B B B B B B B B B B 
ML2 Port 2 B B B B B B B B B B 
ML2 Port 3 B B B B B B B B B B 
ML2 Port 4 B B B B B B B B B B 
ML2 Port 5 B B B B B B B B B B 
ML2 Port 6 B B B B B B B B B B 
ML2 Port 7 B B B B B B B B B 
ML2 Port 8 B B B B B B B B B B 
ML2 Port 9 B B B B B B B B B B 
ML2 Port 10 B B B B B B B B B B 
ML2 Port 11 B B B B B B B B B B 
ML2 Port 12 B B B B B B B B B B 
MP2 Port 1 
MP2 Port 3 B B B 
MP2 Port 4 B B B 
MP2 Port 6 B B B 
MP2 Port 7 B B B 
MP2 Port 10 B B B 
MP2 Port 11 B B B 
MP2 Port 12 B B 
MP2 Port 13 B B B 
Notes: 
A - Field chemistry data collected 
B - Field chemistry and field parameters collected 
F - Field parameters collected 

Prepared by:  BJR 11/03/2014 
Checked by:   PHT 11/03/2014 

P:\Projects\olinwilm\Olin W ilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\\Table 2-2, 2-3, 2-6, 2-7 Schedule for Pumping Step tests.xls, 2-3_Step 1 Page 1 of 1 



 

 

 

   
  

 

  

Table 2-4:  Schedule for Induction Logging
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

DATE Period Description Location ID 
GW-42DR GW-43DR ILW-1 ILW-2 

11/2/2012 0.5 GPM Step 1 X X 
11/5/2012 0.5 GPM Step 1 X X 
11/6/2012 0.5 GPM Step 1 X X 
11/7/2012 0.5 GPM Step 1 X X 
11/8/2012 0.5 GPM Step 1 X X 
11/12/2012 0.5 GPM Step 1 X X X X 
11/15/2012 0.5 GPM Step 1 X X 
11/19/2012 0.5 GPM Step 1 X X X X 
11/26/2012 0.5 GPM Step 1 X X 
12/19/2012 0.5 GPM Step 1 X X X X 
1/10/2013 0.5 GPM Step 1 X X 
1/30/2013 0.5 GPM Step 1 X X X X 
2/6/2013 0.5 GPM Step 1 X X X X 
2/19/2013 0.5 GPM Step 1 X X 
3/5/2013 1.0 GPM Step 2 X X X 
3/7/2013 1.0 GPM Step 2 X X 
3/11/2013 1.0 GPM Step 2 X X 
3/18/2013 1.0 GPM Step 2 X X X X 
3/25/2013 1.0 GPM Step 2 X X 
4/24/2013 1.0 GPM Step 2 X X 
5/13/2013 1.0 GPM Step 2 X X X 
6/13/2013 1.0 GPM Step 2 X X 
6/25/2013 1.0 GPM Step 2 X X X X 
7/16/2013 1.0 GPM Step 2 X X X X 
10/28/2013 1.0 GPM Step 2 X X X X 
12/2/2013 1.0 GPM Step 2 X X X 
12/3/2013 2.0 GPM Step 3 X X X 
12/5/2013 2.0 GPM Step 3 X X 
12/9/2013 2.0 GPM Step 3 X X 
12/16/2013 2.0 GPM Step 3 X X X 
12/23/2013 2.0 GPM Step 3 X X 
1/13/2014 2.0 GPM Step 3 X X X 
2/3/2014 2.0 GPM Step 3 X X 
3/4/2014 2.0 GPM Step 3 X X 
4/11/2014 2.0 GPM Step 3 X X X X 
5/2/2014 2.0 GPM Step 3 X X 
5/9/2014 2.0 GPM Step 3 X X X X 
7/23/2014 Recovery X X 
7/31/2014 Recovery X X 
8/14/2014 Recovery X X X 
9/5/2014 Recovery X X X X 
9/11/2014 Recovery X X X X 
10/21/2014 Recovery X X X 

Notes: 
X = Logging conducted 

Prepared by: LJ 11/04/2014 
Checked by: PHT 11/05/2014 

P:\Projects\olinwilm\Olin W ilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\Table 2-4  Induction Logging Schedule.xlsx Page 1 of 1 



 

 

     

Table 2-5:  Schedule for Water Level Gauging
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well Location EW1 ML-1 ML-2 MP-2 GW-42D GW-43DR 
10/25/2012 X X 
11/1/2012 X 
11/2/2012 X X 
11/6/2012 X x X 
11/7/2012 X X 
11/8/2012 X X 
11/12/2012 X X 
11/13/2012 X X X 
11/16/2012 X X X 
11/19/2012 NM X X X X 
11/26/2012 X 
11/27/2012 X X 
12/12/2011 X 
12/14/2011 X 
9/20/2012 X 
12/19/2012 X X 
12/20/2011 X 
1/3/2013 X 
1/7/2013 X X 
1/8/2013 X 
1/9/2013 X 
1/10/2013 X X 
1/28/2013 X X 
1/29/2013 X 
1/30/2013 X 
12/2/2013 
2/6/2013 X X 
2/12/2013 X X 
2/13/2013 X 
2/20/2013 X 
3/5/2013 X X X X X 
3/7/2013 X X 
3/18/2013 X X 
3/27/2013 X X X 
4/17/2013 X X X X X 
4/24/2013 X X X 
5/13/2013 X X 
5/16/2013 X X X X 
5/21/2013 X 
5/27/2013 X 

P:\Projects\olinwilm\Olin W ilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\Table 2-5, 3-4 and 3-5 W ater Levels Data .xlsx Page 1 of 2 



 

 

     

 

  

  

  

  

  
  

  
         

Table 2-5:  Schedule for Water Level Gauging
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well Location EW1 ML-1 ML-2 MP-2 GW-42D GW-43DR 
6/13/2013 
6/18/2013 X 
6/25/2013 X X 
6/26/2013 X X X 
7/5/2013 X 
7/12/2013 X 
7/16/2013 X X 
12/2/2013 X X X X X 
12/3/2013 X X X X X 
12/4/2013 X X X X X 
12/5/2013 X X 
12/6/2013 X X X under water X 
12/11/2013 X X X X X 
12/16/2013 X pile 
12/19/2013 X X X 

1/13/2014 X under snow 
and ice X 

2/3/2014 X under snow 
and ice X 

2/4/2014 X x * under snow 
and ice 

4/9/2014 X X 
4/11/2014 X X X 

Notes: Prepared by:   LJ  11/04/2014 
Checked by:   PHT 11/04/2014 

NM= not measured 
*=no water level was obtained meter tested ok but would not detect water level 

P:\Projects\olinwilm\Olin W ilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\Table 2-5, 3-4 and 3-5 W ater Levels Data .xlsx Page 2 of 2 



       
  
 

 
 

      

   
    

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
   

Table 2-6: Schedule for Pumping Step 2 Water Quality Sampling
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Location ID 3/5/2013 3/7/2013 3/8/2013 3/22/2013 3/27/2013 4/24/2013 5/16/2013 6/6/2013 6/26/2013 7/18/2013 10/29/2013 11/1/2013 
EW1 B B B F F F F F F B 
ML1 Port 1 
ML1 Port 2 
ML1 Port 3 B B B F F F F F F F B 
ML1 Port 4 B B B F F F F F F F B 
ML1 Port 5 B B B F F F F F F F B 
ML1 Port 6 B B B F F F F F F F B 
ML1 Port 7 
ML1 Port 8 
ML1 Port 9 
ML1 Port 10 
ML1 Port 11 
ML1 Port 12 
ML2 Port 1 
ML2 Port 2 
ML2 Port 3 B B B F F F F F F F B 
ML2 Port 4 B B B F F F F F F F B 
ML2 Port 5 B B B F F F F F F F B 
ML2 Port 6 B B B F F F F F F F B 
ML2 Port 7 
ML2 Port 8 
ML2 Port 9 
ML2 Port 10 
ML2 Port 11 
ML2 Port 12 
MP2 Port 1 
MP2 Port 3 F 
MP2 Port 4 F 
MP2 Port 6 F 
MP2 Port 7 F 
MP2 Port 10 
MP2 Port 11 
MP2 Port 12 
MP2 Port 13 
Notes: 
B - Field chemistry and field parameters collected 

Prepared by: BJR 11/03/2014 F - Field parameters collected 
Checked by: PHT 11/03/2014 

P:\Projects\olinwilm\Olin Wilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\\Table 2-2, 2-3, 2-6, 2-7 Schedule for Pumping Step tests.xls, 2-6_Step 2 Page 1 of 1 



 

 

      

  
  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
   

Table 2-7:  Schedule for Pumping Step 3 Water Quality Sampling
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Location ID 12/4/2013 12/6/2013 12/11/2013 12/19/2013 12/31/2013 2/4/2014 4/11/2014 5/5/2014 5/14/2014 7/22/2014 7/29/2014 8/7/2014 8/14/2014 8/20/2014 9/10/2014 10/20/2014 
EW1 F F F F F F F B F F F F F F F 
ML1 Port 1 F F F F F F F F F 
ML1 Port 2 F F F F F F F F 
ML1 Port 3 F F F F F F F F F F F F F F F F 
ML1 Port 4 F F F F F F F F F F F F F F F F 
ML1 Port 5 F F F F F F F F F F F F F F F 
ML1 Port 6 F F F F F F F F F F F F F F F F 
ML1 Port 7 
ML1 Port 8 
ML1 Port 9 
ML1 Port 10 
ML1 Port 11 
ML1 Port 12 
ML2 Port 1 F F F F F F F F F 
ML2 Port 2 F F F F F F F F F 
ML2 Port 3 F F F F F F F F F F F F F F F F 
ML2 Port 4 F F F F F F F F F F F F F F F F 
ML2 Port 5 F F F F F F F F F F F F F F F F 
ML2 Port 6 F F F F F F F F F F F F F F F F 
ML2 Port 7 
ML2 Port 8 
ML2 Port 9 
ML2 Port 10 
ML2 Port 11 
ML2 Port 12 
MP2 Port 1 B F F F 
MP2 Port 3 F F F B F F F 
MP2 Port 4 F F F B F F F 
MP2 Port 6 F F F B F F F 
MP2 Port 7 
MP2 Port 10 
MP2 Port 11 
MP2 Port 12 
MP2 Port 13 
Notes: 
B - Field chemistry and field parameters collected 
F - Field parameters collected 

Prepared by:  BJR 11/03/2014 
Checked by:   PHT 11/03/2014 

P:\Projects\olinwilm\Olin W ilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\\Table 2-2, 2-3, 2-6, 2-7 Schedule for Pumping Step tests.xls, 2-7_Step 3 Page 1 of 1 



       
  
 

 
 

      

  
  

 

      
 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3-1: Water Quality Monitoring Results for Pumping Step 1
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) Comments 

EW 1 11/6/2012 11/7/2012 0.5 GPM Step 1 17:40 38000 12900 7950 1980 1760 
ML1 2 11/6/2012 11/7/2012 0.5 GPM Step 1 14:55 37000 10500 2195 1045 2120 65858 3.75 0.42 3.72 192 
ML1 3 11/6/2012 11/7/2012 0.5 GPM Step 1 14:25 31000 9500 12760 336 1510 56193 3.85 0.49 2.09 187.9 
ML1 4 11/6/2012 11/7/2012 0.5 GPM Step 1 14:15 21600 5060 7810 234 812 36659 4.07 0.55 0.63 177.1 
ML1 5 11/6/2012 11/7/2012 0.5 GPM Step 1 11:55 6200 1710 3140 78.5 173 14380 5.04 2.28 79.6 148.4 
ML1 5 11/6/2012 11/7/2012 0.5 GPM Step 1 12:00 6200 2410 3750 145 233 Duplicate 
ML1 6 11/6/2012 11/7/2012 0.5 GPM Step 1 11:20 1900 808 813 63.5 62.5 6048 6.00 1.19 1.31 9.7 
ML1 7 11/6/2012 11/7/2012 0.5 GPM Step 1 11:10 750 434 301 18.1 17.8 3277 5.81 0.99 0.76 49.2 
ML1 8 11/6/2012 11/7/2012 0.5 GPM Step 1 10:50 850 303 116 13.1 29.3 2476 6.05 0.97 0.76 16.2 
ML1 9 11/6/2012 11/7/2012 0.5 GPM Step 1 10:10 260 479 31.7 9.2 16.4 1589 6.21 1.2 1.91 -10.3 
ML1 10 11/6/2012 11/7/2012 0.5 GPM Step 1 9:50 20 347 15.4 12.2 8.3 962 6.62 0.74 0.92 -75.3 
ML1 11 11/6/2012 11/7/2012 0.5 GPM Step 1 9:20 30 334 12.9 9.9 8.2 895 6.71 0.6 1.22 -84.8 
ML1 12 11/6/2012 11/7/2012 0.5 GPM Step 1 9:10 40 179 10.1 8.1 8.1 1168 6.27 2.6 1.69 -38.3 
ML2 1 11/6/2012 11/7/2012 0.5 GPM Step 1 17:15 19000 3100 1360 1770 5480 82600 3.68 0.33 10.8 201.6 
ML2 2 11/6/2012 11/7/2012 0.5 GPM Step 1 16:35 39000 13700 4250 1600 2060 75700 3.80 0.42 12.09 202.7 
ML2 3 11/6/2012 11/7/2012 0.5 GPM Step 1 16:19 19000 10200 5200 720 1060 62870 3.97 0.81 240 193.5 
ML2 4 11/6/2012 11/7/2012 0.5 GPM Step 1 16:00 14800 1310 836 212 574 35020 4.30 0.59 49.1 151.4 
ML2 5 11/6/2012 11/7/2012 0.5 GPM Step 1 15:50 5400 1360 732 136 162 15700 5.52 1.04 31.9 66 
ML2 6 11/6/2012 11/7/2012 0.5 GPM Step 1 15:30 1950 609 491 34 38 6419 5.92 1.31 6.1 49 
ML2 7 11/6/2012 11/7/2012 0.5 GPM Step 1 10:30 900 342 200 15.9 21.5 3700 6.08 0.63 39.7 32.2 
ML2 8 11/6/2012 11/7/2012 0.5 GPM Step 1 8:55 500 368 190 9.2 10.4 2620 5.53 0.7 1.48 113.4 
ML2 9 11/6/2012 11/7/2012 0.5 GPM Step 1 8:40 58 360 44.2 1.69 4.06 1191 6.01 1.47 3.86 84.2 
ML2 10 11/6/2012 11/7/2012 0.5 GPM Step 1 8:05 31 298 11.3 0.06 0.18 973 5.61 0.97 2.26 140.2 
ML2 10 11/6/2012 11/7/2012 0.5 GPM Step 1 8:20 39 332 18 0.04 0.04 Duplicate 
ML2 11 11/6/2012 11/7/2012 0.5 GPM Step 1 7:30 37 333 10.4 1.49 2.23 946 5.93 0.91 15.1 82.9 
ML2 12 11/6/2012 11/7/2012 0.5 GPM Step 1 7:20 45 232 13.4 1.21 1.35 902 6.60 1.75 1.47 12 
EW 1 11/7/2012 11/13/2012 0.5 GPM Step 1 10:30 8000 17900 3900 220 270 
ML1 1 11/7/2012 11/8/2012 0.5 GPM Step 1 17:35 20000 5850 4360 1000 1070 73530 3.99 0.59 7.64 179.2 
ML1 2 11/7/2012 11/8/2012 0.5 GPM Step 1 17:25 52000 3470 11400 665 5160 66300 4.02 0.1 7.64 184.4 
ML1 3 11/7/2012 11/8/2012 0.5 GPM Step 1 16:55 4500 5640 4170 230 520 56570 4.11 0.08 30 173.5 
ML1 4 11/7/2012 11/8/2012 0.5 GPM Step 1 16:35 12600 1580 1608 81.5 968 35920 4.33 0.25 862 151.1 
ML1 5 11/7/2012 11/8/2012 0.5 GPM Step 1 14:45 2000 965 365.5 38.8 51 14110 5.30 0.06 99.8 113.6 
ML1 5 11/7/2012 11/8/2012 0.5 GPM Step 1 15:05 2450 720 233.5 32.8 73.5 Duplicate 
ML1 6 11/7/2012 11/8/2012 0.5 GPM Step 1 14:25 150 238.5 106.5 19.2 38.8 5790 6.23 0.28 6.5 7.5 
ML1 7 11/7/2012 11/8/2012 0.5 GPM Step 1 13:55 370 65.5 357 19 21.1 5238 6.03 0.39 4.72 37.7 
ML1 8 11/7/2012 11/8/2012 0.5 GPM Step 1 13:35 150 300 375 2.61 5.8 2460 6.25 0.22 5.19 79 
ML1 9 11/7/2012 11/8/2012 0.5 GPM Step 1 9:15 195 467 193.6 1.03 12.35 1589 6.52 0.23 9.88 -18.5 
ML1 10 11/7/2012 11/8/2012 0.5 GPM Step 1 8:55 25 351 12 1.44 0.6 922 6.85 0.06 14.6 -96 
ML1 11 11/7/2012 11/8/2012 0.5 GPM Step 1 13:05 14 269 5.32 2.4 5.66 898 6.90 0.25 4.66 -71.2 
ML1 12 11/7/2012 11/8/2012 0.5 GPM Step 1 12:55 21 290 4.59 1.03 4.84 887 6.61 0.66 20.96 -23.1 
ML2 1 11/7/2012 11/13/2012 0.5 GPM Step 1 9:35 38000 11100 1845 1810 2200 72079 3.63 0.79 8.9 220.8 
ML2 2 11/7/2012 11/8/2012 0.5 GPM Step 1 12:40 4000 2790 1050 430 390 66114 3.75 1.14 3.09 223.6 
ML2 3 11/7/2012 11/8/2012 0.5 GPM Step 1 12:15 26500 10600 1730 860 1290 54737 3.91 0.91 18.6 203.4 
ML2 4 11/7/2012 11/8/2012 0.5 GPM Step 1 11:50 7000 3150 1440 1450 495 28836 4.30 0.77 2.63 165.7 
ML2 5 11/7/2012 11/8/2012 0.5 GPM Step 1 11:35 4700 655 2755 115.5 119 13754 5.07 1.25 45 113.2 
ML2 6 11/7/2012 11/8/2012 0.5 GPM Step 1 11:00 5000 555 367 13 65.5 5727 5.70 1.02 4.61 78.3 
ML2 7 11/7/2012 11/8/2012 0.5 GPM Step 1 10:40 1200 197.5 429 14.4 21.1 3361 5.84 0.7 2.19 50.1 
ML2 8 11/7/2012 11/8/2012 0.5 GPM Step 1 10:00 300 383 107 6.4 4.8 2159 5.37 0.51 3.62 128.6 
ML2 9 11/7/2012 11/8/2012 0.5 GPM Step 1 9:40 71 393 45.4 1.97 2.5 1051 5.90 0.66 4.29 65.9 
ML2 10 11/7/2012 11/13/2012 0.5 GPM Step 1 9:00 46 176 3.52 0.05 0.19 862 5.48 0.82 0.72 143.7 

Prepared by:  LJ 11/04/2014 
Checked by:  PHT 11/04/2014 

P:\Projects\olinwilm\Olin Wilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\Table 3-1, 3-2, 3-3_Water Qual Monitoring Results_2012-2014.xls Page 1 of 6 



       
  
 

 
 

      

  
  

 

      
 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
  
  
  
 
  
  
 
  
  
  
  
 
 
 
 
 
 

Table 3-1: Water Quality Monitoring Results for Pumping Step 1
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) Comments 

ML2 10 11/7/2012 11/13/2012 0.5 GPM Step 1 9:15 37 291 4.46 0.08 0.06 Duplicate 
ML2 11 11/7/2012 11/8/2012 0.5 GPM Step 1 8:40 35 326 14.5 1.49 1.75 842 5.70 0.85 0.76 85 
ML2 12 11/7/2012 11/8/2012 0.5 GPM Step 1 8:25 38 206 17.7 2.1 6.1 801 6.08 1.28 2.33 10.3 
EW 1 11/8/2012 11/12/2012 0.5 GPM Step 1 15:10 45000 22100 6430 2050 2260 
ML1 1 11/8/2012 11/12/2012 0.5 GPM Step 1 14:50 48000 8590 1330 1970 2970 74600 4.72 0.27 8.61 173.7 
ML1 2 11/8/2012 11/12/2012 0.5 GPM Step 1 14:30 62000 10850 2225 1890 2140 66910 4.73 0.26 4.01 185 
ML1 3 11/8/2012 11/12/2012 0.5 GPM Step 1 13:35 32000 13400 3255 1040 2050 56820 4.81 0.09 6.4 169.2 
ML1 4 11/8/2012 11/12/2012 0.5 GPM Step 1 13:15 12800 5760 1338 336 570 35700 5.04 0.2 36.01 146.4 
ML1 5 11/8/2012 11/12/2012 0.5 GPM Step 1 11:50 5400 1842 463.5 72 131.5 13790 5.87 0.05 12.7 113.4 
ML1 5 11/8/2012 11/12/2012 0.5 GPM Step 1 12:05 3800 2800 487 109 113 Duplicate 
ML1 6 11/8/2012 11/12/2012 0.5 GPM Step 1 11:40 800 706 195.4 29.4 48.8 5760 6.93 0.8 3.6 12.9 
ML1 7 11/8/2012 11/12/2012 0.5 GPM Step 1 11:25 760 337 67.4 13.2 15.2 3269 6.70 0.88 3.6 49.8 
ML1 8 11/8/2012 11/12/2012 0.5 GPM Step 1 11:10 640 323 52 13.3 20.5 2500 7.03 0.21 14.9 17.8 
ML1 9 11/8/2012 11/12/2012 0.5 GPM Step 1 10:55 140 420 20.6 8.2 9 1637 7.20 0.25 4 -16.3 
ML1 10 11/8/2012 11/12/2012 0.5 GPM Step 1 10:45 20 277 1.48 7.05 13.35 943 7.56 0.49 3.66 -66 
ML1 11 11/8/2012 11/12/2012 0.5 GPM Step 1 10:35 20 328 1.04 3.1 7.65 915 7.75 0.42 6.94 -73.1 
ML1 12 11/8/2012 11/12/2012 0.5 GPM Step 1 10:15 29 284 1.27 1.29 5.88 919 7.32 0.83 24.6 -35 
ML2 1 11/8/2012 11/12/2012 0.5 GPM Step 1 10:00 24000 1710 663 920 1260 71304 3.51 0.49 4.98 214 
ML2 2 11/8/2012 11/12/2012 0.5 GPM Step 1 9:46 82000 2190 1600 1760 2640 65380 3.62 0.39 3.22 209.6 
ML2 3 11/8/2012 11/9/2012 0.5 GPM Step 1 11:25 11500 8310 4070 480 490 53765 3.74 0.34 22.1 189.4 
ML2 4 11/8/2012 11/9/2012 0.5 GPM Step 1 11:05 5000 2200 2040 18.1 255 29058 4.12 4.12 16.9 186.3 
ML2 5 11/8/2012 11/9/2012 0.5 GPM Step 1 10:00 800 2165 354.5 20.9 18 13104 4.93 0.78 20.6 118 
ML2 6 11/8/2012 11/9/2012 0.5 GPM Step 1 9:40 620 479 273 13.7 10.1 5665 5.36 0.43 2.36 951 
ML2 7 11/8/2012 11/9/2012 0.5 GPM Step 1 9:30 440 185.5 186.5 15.4 7 3316 5.74 0.54 2.91 63.6 
ML2 8 11/8/2012 11/9/2012 0.5 GPM Step 1 9:15 230 304 70.5 8.55 4.05 2205 5.36 0.68 1.91 128.1 
ML2 9 11/8/2012 11/9/2012 0.5 GPM Step 1 8:55 72 332 8.1 2.02 4.4 1051 5.84 0.91 1.92 90.2 
ML2 10 11/8/2012 11/9/2012 0.5 GPM Step 1 8:30 43 276 4.99 0.03 0.02 860 5.45 1.05 2.7 124.5 
ML2 10 11/8/2012 11/9/2012 0.5 GPM Step 1 8:40 39 287 2.66 0.04 0.1 Duplicate 
ML2 11 11/8/2012 11/9/2012 0.5 GPM Step 1 8:15 40 286 7.66 2.08 2.25 841 5.66 0.96 2.9 94.4 
ML2 12 11/8/2012 11/9/2012 0.5 GPM Step 1 8:05 43 249 11.7 2.2 3.75 870 5.85 0.93 1.69 82.8 
EW 1 11/13/2012 0.5 GPM Step 1 >99,000 3.42 < 0.01 1.9 183 
ML1 1 11/13/2012 11/14/2012 0.5 GPM Step 1 14:10 59000 620 8050 4520 3600 92400 3.64 0.19 7.5 151 
ML1 2 11/13/2012 11/14/2012 0.5 GPM Step 1 13:50 51000 3710 4300 2010 1660 84700 3.66 0.05 3.4 157 
ML1 3 11/13/2012 11/14/2012 0.5 GPM Step 1 13:35 13000 2695 3075 950 670 75500 3.69 < 0.01 16.3 151 
ML1 4 11/13/2012 11/14/2012 0.5 GPM Step 1 13:25 7000 3130 1205 480 380 46600 3.92 < 0.01 25.9 133 
ML1 5 11/13/2012 11/14/2012 0.5 GPM Step 1 12:25 20000 3560 2200 170 920 74400 3.69 < 0.01 3.1 159 
ML1 5 11/13/2012 11/14/2012 0.5 GPM Step 1 12:40 18500 5350 2375 805 710 Duplicate 
ML1 6 11/13/2012 11/14/2012 0.5 GPM Step 1 9:35 540 386.5 182 32 13.6 7640 5.92 < 0.01 2 -38 
ML1 7 11/13/2012 11/14/2012 0.5 GPM Step 1 9:20 1020 230.5 31.5 7.5 14.6 4280 5.68 < 0.01 4 13 
ML1 8 11/13/2012 11/14/2012 0.5 GPM Step 1 8:25 300 232 173.6 12.2 8.8 3380 5.90 0.014 11 -18 
ML1 9 11/13/2012 11/14/2012 0.5 GPM Step 1 8:10 145 371 70.7 13.9 9.7 2180 6.09 < 0.01 69 -46 
ML1 10 11/13/2012 11/14/2012 0.5 GPM Step 1 7:55 24 292 11.8 4.24 9.04 1250 6.24 < 0.01 3.1 -110 
ML1 11 11/13/2012 11/14/2012 0.5 GPM Step 1 7:40 10 302 9.09 3.02 3.76 1200 6.51 < 0.01 7.2 732 
ML1 12 11/13/2012 11/14/2012 0.5 GPM Step 1 7:20 39 267 7.74 2.51 1.86 1220 6.14 < 0.01 5.3 -83 
ML2 1 11/13/2012 11/15/2012 0.5 GPM Step 1 10:10 60000 13900 1680 2340 3200 77032 3.53 0.74 3.22 201.9 
ML2 2 11/13/2012 11/15/2012 0.5 GPM Step 1 8:05 52000 10700 4120 2530 4520 71407 3.65 0.61 0.89 191.7 
ML2 3 11/13/2012 11/15/2012 0.5 GPM Step 1 7:40 24500 11550 3430 1500 1610 58548 3.76 1.76 61.8 211.5 
ML2 4 11/13/2012 11/15/2012 0.5 GPM Step 1 7:20 18000 1342 1026 270 628 33430 4.05 1.3 16.8 1739 
ML2 5 11/13/2012 11/15/2012 0.5 GPM Step 1 7:00 2720 2005 563 29.6 72 14374 5.05 1.39 63.2 128.9 
ML2 6 11/13/2012 11/14/2012 0.5 GPM Step 1 14:45 640 341.5 348 15.9 20.8 6195 5.59 1.09 3.09 87.2 

Prepared by:  LJ 11/04/2014 
Checked by:  PHT 11/04/2014 
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Table 3-1: Water Quality Monitoring Results for Pumping Step 1
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) Comments 

ML2 7 11/13/2012 11/14/2012 0.5 GPM Step 1 14:20 320 102.5 226 14.75 20.8 3621 5.79 1.79 11.6 77.4 
ML2 8 11/13/2012 11/14/2012 0.5 GPM Step 1 16:00 85 262 97.5 2.8 1 2488 5.29 0.63 6.91 129.2 
ML2 9 11/13/2012 11/14/2012 0.5 GPM Step 1 15:30 65 245 19.5 1.9 2.9 1186 5.74 1.72 3.31 1058 
ML2 10 11/13/2012 11/14/2012 0.5 GPM Step 1 14:50 20 227 8.92 0.04 0.06 962 5.41 0.73 2.71 115.2 
ML2 10 11/13/2012 11/14/2012 0.5 GPM Step 1 15:05 39 222 10.2 0.02 0.06 Duplicate 
ML2 11 11/13/2012 11/14/2012 0.5 GPM Step 1 14:40 45 179 8.26 1.97 1 939 5.59 1.32 1.98 89.6 
ML2 12 11/13/2012 11/14/2012 0.5 GPM Step 1 14:25 40 180 10.9 1.13 6.2 932 6.03 1.4 0.91 60.2 
EW 1 11/16/2012 11/21/2012 0.5 GPM Step 1 8:03 76000 18900 6660 2780 3160 > 99,000 3.57 < 0.01 0.62 184 
ML1 1 11/16/2012 11/21/2012 0.5 GPM Step 1 7:50 128000 13500 6670 2820 6360 >99,000 3.71 < 0.01 1.45 152 
ML1 2 11/16/2012 11/20/2012 0.5 GPM Step 1 13:45 32000 27500 4970 1860 2550 >99,000 3.72 < 0.01 2.01 16 
ML1 3 11/16/2012 11/20/2012 0.5 GPM Step 1 13:35 18500 16500 3095 1800 1900 84200 3.79 < 0.01 6.4 155 
ML1 4 11/16/2012 11/20/2012 0.5 GPM Step 1 13:15 9000 5280 1402 566 458 52900 4.01 < 0.01 53.6 134 
ML1 5 11/16/2012 11/20/2012 0.5 GPM Step 1 11:25 7100 735 354.5 94 113.6 21600 4.96 < 0.01 210 111 
ML1 5 11/16/2012 11/20/2012 0.5 GPM Step 1 11:50 6600 775 481 162 178 Duplicate 
ML1 6 11/16/2012 11/20/2012 0.5 GPM Step 1 11:00 1140 252.5 195.5 19.6 23.2 4990 5.83 < 0.01 0.2 10 
ML1 7 11/16/2012 11/20/2012 0.5 GPM Step 1 10:45 1400 150.5 170 22.6 22.4 4900 5.81 < 0.01 1 15 
ML1 8 11/16/2012 11/16/2012 0.5 GPM Step 1 10:55 680 276 130.4 14.3 21.7 3770 6.01 < 0.01 4.6 -14 
ML1 9 11/16/2012 11/16/2012 0.5 GPM Step 1 10:40 180 430 52 14.2 16.2 2470 6.16 < 0.01 9.2 -37 
ML1 10 11/16/2012 11/16/2012 0.5 GPM Step 1 10:30 25 333 6.99 10.75 16.4 1410 6.49 < 0.01 1 -112 
ML1 11 11/16/2012 11/16/2012 0.5 GPM Step 1 10:15 25 289 5.64 1.95 9.75 1340 6.51 < 0.01 3.7 -123 
ML1 12 11/16/2012 11/16/2012 0.5 GPM Step 1 10:05 14 289 6.57 1.04 8.32 1310 6.20 < 0.01 2.1 -68 
ML2 1 11/16/2012 11/21/2012 0.5 GPM Step 1 12:40 12000 16180 7700 750 780 75299 3.31 0.91 5.06 194.7 
ML2 2 11/16/2012 11/21/2012 0.5 GPM Step 1 12:20 40000 18400 8240 1016 2336 69764 3.64 0.77 1.92 184.7 
ML2 3 11/16/2012 11/21/2012 0.5 GPM Step 1 12:00 13500 13500 6220 540 692 57439 3.76 1.18 70.2 188.7 
ML2 4 11/16/2012 11/21/2012 0.5 GPM Step 1 11:45 3400 3410 2412 283 698 32680 4.05 1.17 43 176.4 
ML2 5 11/16/2012 11/21/2012 0.5 GPM Step 1 11:00 2600 1440 265 118.8 13677 5.10 1.98 48.9 126.8 
ML2 6 11/16/2012 11/21/2012 0.5 GPM Step 1 10:40 1440 596 140 27.3 29 5954 5.53 1.99 2.91 106.9 
ML2 7 11/16/2012 11/21/2012 0.5 GPM Step 1 10:20 420 194.6 109.2 10.35 12.2 3525 5.21 2.88 3399 98.1 
ML2 8 11/16/2012 11/21/2012 0.5 GPM Step 1 10:10 94 259 68.4 3.26 2.02 2529 5.27 1.76 2.7 145.8 
ML2 9 11/16/2012 11/21/2012 0.5 GPM Step 1 9:55 74 231 18.8 2.8 2.98 1209 5.83 1.51 1.63 99.1 
ML2 10 11/16/2012 11/21/2012 0.5 GPM Step 1 9:20 41 188 4.95 0.03 0.06 955 5.31 1.79 3.06 121.5 
ML2 10 11/16/2012 11/21/2012 0.5 GPM Step 1 9:35 43 191 5.09 0.02 0.06 Duplicate 
ML2 11 11/16/2012 11/21/2012 0.5 GPM Step 1 8:50 30 226 5.74 1.86 2.16 928 5.60 1.03 2.91 105.4 
ML2 12 11/16/2012 11/21/2012 0.5 GPM Step 1 8:40 43 157 8.27 2.94 5.55 903 6.04 2.15 2.92 106.9 
EW 1 11/19/2012 11/27/2012 0.5 GPM Step 1 16:25 28500 16450 4310 1185 2990 79960 3.63 0.3 0.42 192.5 
ML1 1 11/19/2012 11/27/2012 0.5 GPM Step 1 12:10 43000 18100 4950 1140 2880 68800 3.71 0.35 0.84 164.3 
ML1 2 11/19/2012 11/27/2012 0.5 GPM Step 1 11:50 55000 11900 4220 1350 1345 61870 3.72 0.32 0.95 170.1 
ML1 3 11/19/2012 11/27/2012 0.5 GPM Step 1 11:35 23500 7250 2480 260 825 50820 3.79 0.31 1.55 162.2 
ML1 4 11/19/2012 11/27/2012 0.5 GPM Step 1 11:15 6600 5620 2060 298 241 30570 4.06 0.42 2.3 144.9 
ML1 5 11/19/2012 11/27/2012 0.5 GPM Step 1 9:55 1240 1920 900 49.6 119.2 11620 5.01 0.38 49.2 116.8 
ML1 5 11/19/2012 11/27/2012 0.5 GPM Step 1 10:45 1300 2310 976 106.5 139.5 Duplicate 
ML1 6 11/19/2012 11/27/2012 0.5 GPM Step 1 9:35 1120 828 383 8.4 22.2 5365 5.95 0.45 1.1 -4.4 
ML1 7 11/19/2012 11/27/2012 0.5 GPM Step 1 9:20 510 374 205.5 20 19.4 3157 5.77 0.52 0.87 22.4 
ML1 8 11/19/2012 11/27/2012 0.5 GPM Step 1 8:55 550 260 155.8 17.2 20.5 2500 5.95 0.69 0.63 -0.7 
ML1 9 11/19/2012 11/27/2012 0.5 GPM Step 1 8:45 142 292 69.3 10.1 12.4 1670 6.17 0.73 1.65 -21.5 
ML1 10 11/19/2012 11/27/2012 0.5 GPM Step 1 8:30 26 255 9.6 5.82 8.4 962 6.50 0.67 0.43 63.7 
ML1 11 11/19/2012 11/27/2012 0.5 GPM Step 1 8:15 22 310 7.8 3.76 5.76 928 6.56 0.44 0.35 -102.1 
ML1 12 11/19/2012 11/27/2012 0.5 GPM Step 1 8:00 41 214 9.5 2.81 4.34 960 6.22 1.03 3.12 -71.1 
ML2 1 11/19/2012 11/27/2012 0.5 GPM Step 1 20:50 46000 4100 5300 1190 1490 59318 3.52 1.05 18.7 188.3 
ML2 2 11/19/2012 11/27/2012 0.5 GPM Step 1 20:35 51000 4400 6100 1330 1530 54960 3.65 1.09 13.9 174 

Prepared by:  LJ 11/04/2014 
Checked by:  PHT 11/04/2014 
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Table 3-1: Water Quality Monitoring Results for Pumping Step 1
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) Comments 

ML2 3 11/19/2012 11/27/2012 0.5 GPM Step 1 20:20 32000 10250 3505 1000 1670 44924 3.77 1.43 264 171.1 
ML2 4 11/19/2012 11/27/2012 0.5 GPM Step 1 20:10 10000 1885 1430 261 800 24984 4.13 0.81 4.82 150.6 
ML2 5 11/19/2012 11/27/2012 0.5 GPM Step 1 19:40 2550 1860 838 26.4 146.5 10550 5.16 1.68 51.7 92.6 
ML2 6 11/19/2012 11/27/2012 0.5 GPM Step 1 19:15 1650 550 300.5 22.3 15.6 4654 5.58 1.26 1.72 65.3 
ML2 7 11/19/2012 11/27/2012 0.5 GPM Step 1 18:55 1088 258 184.2 12.4 7.8 2774 5.73 0.55 2.09 54.7 
ML2 8 11/19/2012 11/27/2012 0.5 GPM Step 1 18:40 230 333 56.3 1.45 5.05 1971 5.33 0.76 1.66 105.4 
ML2 9 11/19/2012 11/27/2012 0.5 GPM Step 1 18:30 155 293 17.6 9.75 10.65 974 5.84 1.45 16.4 86.1 
ML2 10 11/19/2012 11/27/2012 0.5 GPM Step 1 18:00 45 309 10.2 0.04 0.07 763 5.37 1.75 1.25 99.1 
ML2 10 11/19/2012 11/27/2012 0.5 GPM Step 1 18:15 47 290 9.35 0.04 0.04 Duplicate 
ML2 11 11/19/2012 11/27/2012 0.5 GPM Step 1 17:40 15 271 9.75 1 0.55 739 5.62 1.09 2.01 95.6 
ML2 12 11/19/2012 11/27/2012 0.5 GPM Step 1 17:30 47 282 13.3 2.1 3.95 937 5.60 1.93 2 133.4 
MP2 3 11/19/2012 11/27/2012 0.5 GPM Step 1 16:05 19600 7540 2060 410 584 52370 3.67 0.18 0.71 197 
MP2 4 11/19/2012 11/27/2012 0.5 GPM Step 1 15:50 7600 2410 1000 194 318 28730 3.82 0.2 0.8 178.3 
MP2 6 11/19/2012 11/27/2012 0.5 GPM Step 1 15:15 1220 671 266 12.2 20.8 5462 4.47 0.2 0.23 127.3 
MP2 6 11/19/2012 11/27/2012 0.5 GPM Step 1 15:25 1280 278 177 18.2 26.2 Duplicate 
MP2 7 11/19/2012 11/27/2012 0.5 GPM Step 1 14:55 840 570 225.5 16 18.2 4693 4.69 0.27 0.38 119.7 
MP2 10 11/19/2012 11/27/2012 0.5 GPM Step 1 14:45 710 5954 185 16 19.5 4070 4.81 0.7 1.96 94.3 
MP2 11 11/19/2012 11/27/2012 0.5 GPM Step 1 14:35 380 306 98.3 5.28 5.78 2064 4.95 0.23 0.4 35.5 
MP2 12 11/19/2012 11/27/2012 0.5 GPM Step 1 14:20 30 234 0.8 1.34 1.36 732 4.81 0.4 0.71 1.5 
MP2 13 11/19/2012 11/27/2012 0.5 GPM Step 1 14:10 3 156 0.83 1.04 1.38 575 5.38 0.35 1.32 -52.5 
ML1 10 11/26/2012 11/28/2012 0.5 GPM Step 1 8:55 46 335 11 13 14.55 1260 6.50 < 0.01 0.52 -115 
ML1 11 11/26/2012 11/28/2012 0.5 GPM Step 1 8:40 32 318 8.58 5.12 10.52 1119 6.47 < 0.01 0.93 -124 
ML1 12 11/26/2012 11/28/2012 0.5 GPM Step 1 8:30 48 265 9.76 1.85 1.81 1160 6.08 < 0.01 2.27 -64 
EW 1 11/27/2012 11/28/2012 0.5 GPM Step 1 13:05 80000 16500 7170 1800 3120 >99,000 3.52 2.17 1.24 184 
ML1 1 11/27/2012 11/28/2012 0.5 GPM Step 1 12:45 61000 2430 1670 1380 1850 >99,000 3.64 < 0.01 3.8 153 
ML1 2 11/27/2012 11/28/2012 0.5 GPM Step 1 12:35 34000 3970 2420 970 1260 80800 3.76 < 0.01 49 155 
ML1 3 11/27/2012 11/28/2012 0.5 GPM Step 1 12:20 64000 13600 4720 1025 1720 93900 3.68 < 0.01 3.31 159 
ML1 4 11/27/2012 11/28/2012 0.5 GPM Step 1 11:20 20800 7590 5640 464 498 48200 3.98 < 0.01 17.9 129 
ML1 5 11/27/2012 11/28/2012 0.5 GPM Step 1 10:35 6900 2400 1895 85 182 20200 4.95 < 0.01 80.9 97 
ML1 5 11/27/2012 11/28/2012 0.5 GPM Step 1 10:55 5800 2740 2285 156 161 Duplicate 
ML1 6 11/27/2012 11/28/2012 0.5 GPM Step 1 10:05 2040 545 604 45.2 57.4 8200 5.92 < 0.01 0.63 -30 
ML1 7 11/27/2012 11/28/2012 0.5 GPM Step 1 9:50 1020 233 295 19.4 20.2 4650 5.68 < 0.01 2.08 12 
ML1 8 11/27/2012 11/28/2012 0.5 GPM Step 1 9:35 500 245.5 217 21.2 24.4 3580 5.87 < 0.01 1.82 -10 
ML1 9 11/27/2012 11/28/2012 0.5 GPM Step 1 9:20 270 418 95.6 15.8 17.4 2290 5.80 < 0.01 1.52 -17 
ML2 1 11/27/2012 11/29/2012 0.5 GPM Step 1 9:20 50000 21000 3770 2050 2550 >99,000 3.56 0.18 12.77 193 
ML2 2 11/27/2012 11/29/2012 0.5 GPM Step 1 8:50 34000 17300 3650 1870 2390 99300 3.71 < 0.01 9.47 179 
ML2 3 11/27/2012 11/29/2012 0.5 GPM Step 1 8:15 18000 7550 1975 1032 1052 81800 3.80 0.11 > 800 101 
ML2 4 11/27/2012 11/29/2012 0.5 GPM Step 1 8:00 10000 6550 1660 294 290 47200 4.08 0.48 34.9 150 
ML2 5 11/27/2012 11/29/2012 0.5 GPM Step 1 7:45 4700 690 332 65 107 20400 5.40 < 0.01 64.9 21 
ML2 6 11/27/2012 11/29/2012 0.5 GPM Step 1 7:25 3300 311 230 35 35 8390 5.69 < 0.01 13.3 -1 
ML2 8 11/27/2012 11/28/2012 0.5 GPM Step 1 14:45 40 328 79.6 5.84 3.65 3430 5.39 < 0.01 3.24 63 
ML2 9 11/27/2012 11/28/2012 0.5 GPM Step 1 14:30 62 350 11.9 2.16 2.41 1710 5.65 < 0.01 130 49 
ML2 10 11/27/2012 11/28/2012 0.5 GPM Step 1 13:50 43 289 4.85 0.05 0.07 1330 5.45 < 0.01 3.09 96 
ML2 10 11/27/2012 11/28/2012 0.5 GPM Step 1 14:10 48 277 5.13 0.8 0.04 Duplicate 
ML2 11 11/27/2012 11/28/2012 0.5 GPM Step 1 13:35 27 299 4.82 2.16 1.35 1410 5.65 < 0.01 12.8 43 
ML2 12 11/27/2012 11/28/2012 0.5 GPM Step 1 13:20 43 260 6.3 1.78 6.5 1680 5.86 < 0.01 22.7 75 
ML2 1 1/7/2013 1/8/2013 0.5 GPM Step 1 14:25 98000 17150 14500 3980 5780 >99,000 3.73 1.51 2.32 206 
ML2 2 1/7/2013 1/8/2013 0.5 GPM Step 1 14:10 84000 15180 10800 2470 5920 95800 4.02 0.55 3.98 179 
ML2 3 1/7/2013 1/8/2013 0.5 GPM Step 1 13:55 33500 9660 22150 1200 1380 75800 3.99 0.77 194 184 
ML2 4 1/7/2013 1/8/2013 0.5 GPM Step 1 13:30 10000 4825 3590 117 594 41300 4.33 1.59 103 173 

Prepared by:  LJ 11/04/2014 
Checked by:  PHT 11/04/2014 
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Table 3-1: Water Quality Monitoring Results for Pumping Step 1
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) Comments 

ML2 5 1/7/2013 1/8/2013 0.5 GPM Step 1 13:10 2680 488 774 44 82.4 17800 5.94 0.11 35.9 -32 
ML2 6 1/7/2013 1/8/2013 0.5 GPM Step 1 12:55 690 509 400 12.1 35.4 7200 5.93 < 0.01 13.7 -25 
ML2 7 1/7/2013 1/8/2013 0.5 GPM Step 1 12:40 110 256 213 7.7 21.9 4580 6.00 0.2 9.18 -46 
ML2 8 1/7/2013 1/8/2013 0.5 GPM Step 1 12:30 42 239 183 2.12 8.65 3350 5.44 < 0.01 2.65 47 
ML2 9 1/7/2013 1/8/2013 0.5 GPM Step 1 12:15 48 286 19 2.25 1.8 1400 5.56 1.21 13 37 
ML2 10 1/7/2013 1/8/2013 0.5 GPM Step 1 11:55 46 238 9.8 0.3 0.03 1130 5.39 < 0.01 18.7 101 
ML2 10 1/7/2013 1/8/2013 0.5 GPM Step 1 12:05 32 229 9.18 0.05 0.04 Duplicate 
ML2 11 1/7/2013 1/8/2013 0.5 GPM Step 1 11:40 46 212 9.16 0.92 1.4 1050 5.60 < 0.01 11.2 35 
ML2 12 1/7/2013 1/8/2013 0.5 GPM Step 1 11:25 18 254 13.3 2.3 4.8 1180 5.80 < 0.01 3.2 -65 
ML1 1 1/8/2013 1/9/2013 0.5 GPM Step 1 13:45 28000 17400 3180 800 1260 >99,000 3.77 < 0.01 1.73 164 
ML1 2 1/8/2013 1/9/2013 0.5 GPM Step 1 13:35 96000 21700 6900 2200 5820 91000 3.85 < 0.01 1.01 159 
ML1 3 1/8/2013 1/9/2013 0.5 GPM Step 1 13:15 20400 7140 5890 864 2272 74600 3.94 < 0.01 9.88 160 
ML1 4 1/8/2013 1/9/2013 0.5 GPM Step 1 12:45 4400 5160 1220 159 328 43200 4.23 < 0.01 15.5 165 
ML1 5 1/8/2013 1/9/2013 0.5 GPM Step 1 11:35 700 2650 222 18.2 43.4 17600 5.11 < 0.01 40.9 96 
ML1 5 1/8/2013 1/9/2013 0.5 GPM Step 1 11:55 840 2935 188 19 42 Duplicate 
ML1 6 1/8/2013 1/9/2013 0.5 GPM Step 1 11:20 200 1025 76.5 9.7 12.8 2160 6.18 < 0.01 5.68 -38 
ML1 7 1/8/2013 1/9/2013 0.5 GPM Step 1 10:50 690 636 110 14.3 17.9 4570 5.83 < 0.01 1.29 5 
ML1 8 1/8/2013 1/9/2013 0.5 GPM Step 1 10:35 390 594 180 10.1 21 3550 6.01 < 0.01 4.94 -12 
ML1 9 1/8/2013 1/9/2013 0.5 GPM Step 1 10:25 74 677 76.8 5 9 2140 6.11 < 0.01 12.5 -23 
ML1 10 1/8/2013 1/9/2013 0.5 GPM Step 1 10:10 18 492 8.08 8.5 10.9 1230 6.57 < 0.01 2.53 -117 
ML1 11 1/8/2013 1/9/2013 0.5 GPM Step 1 10:00 11 451 6.48 4.15 6.6 1200 6.69 < 0.01 15 -133 
ML1 12 1/8/2013 1/9/2013 0.5 GPM Step 1 9:50 13 14340 6.14 3.78 4.32 1090 6.18 < 0.01 6.01 -45 
MP2 3 1/9/2013 1/10/2013 0.5 GPM Step 1 13:20 32000 12050 4020 785 1030 81000 3.59 < 0.01 1.12 190 
MP2 4 1/9/2013 1/10/2013 0.5 GPM Step 1 13:05 28500 5300 2248 855 1460 44800 3.74 < 0.01 0.67 172 
MP2 6 1/9/2013 1/10/2013 0.5 GPM Step 1 11:20 2080 1160 134 29.6 37.2 9690 4.38 < 0.01 0.39 158 
MP2 6 1/9/2013 1/10/2013 0.5 GPM Step 1 11:30 1800 782 814 32.2 36.6 Duplicate 
MP2 7 1/9/2013 1/10/2013 0.5 GPM Step 1 9:50 1260 750 477 25.6 32.4 8450 4.74 < 0.01 1.15 123 
MP2 10 1/9/2013 1/10/2013 0.5 GPM Step 1 9:30 500 845 340 25 27.6 7630 4.74 < 0.01 23.1 122 
MP2 11 1/9/2013 1/10/2013 0.5 GPM Step 1 9:00 430 348 158 3.58 8.4 3440 4.96 < 0.01 2.19 74 
MP2 12 1/9/2013 1/10/2013 0.5 GPM Step 1 8:35 26 149 0.76 1.51 1.53 694 4.78 < 0.01 0.73 76 
MP2 13 1/9/2013 1/10/2013 0.5 GPM Step 1 8:25 4 198 1.66 1.1 1.32 870 5.47 < 0.01 5.92 -1 
EW 1 1/28/2013 1/29/2013 0.5 GPM Step 1 15:20 54000 17300 8000 1000 2480 >99,000 3.60 < 0.01 0.97 180 
ML2 1 1/28/2013 1/29/2013 0.5 GPM Step 1 15:00 40000 21300 8150 1040 2040 97600 3.60 < 0.01 3.94 183 
ML2 2 1/28/2013 1/29/2013 0.5 GPM Step 1 14:45 71000 12200 17800 3010 6060 93200 3.90 0.13 10 178 
ML2 3 1/28/2013 1/29/2013 0.5 GPM Step 1 13:45 48000 3895 4560 1055 970 73700 3.90 < 0.01 293 172 
ML2 4 1/28/2013 1/29/2013 0.5 GPM Step 1 13:20 12600 2490 1572 342 546 38600 4.30 0.16 57.4 149 
ML2 5 1/28/2013 1/29/2013 0.5 GPM Step 1 12:50 3350 1180 910 56 92 16300 5.80 < 0.01 25.9 -14 
ML2 6 1/28/2013 1/29/2013 0.5 GPM Step 1 12:30 1300 458 336 23.9 17.9 6830 5.80 < 0.01 11.5 1 
ML2 7 1/28/2013 1/29/2013 0.5 GPM Step 1 12:20 700 326 210 13.6 18.2 4450 5.80 < 0.01 2.3 -1 
ML2 8 1/28/2013 1/29/2013 0.5 GPM Step 1 12:05 490 193 165.6 2.4 3.4 3340 5.30 < 0.01 3.72 91 
ML2 9 1/28/2013 1/29/2013 0.5 GPM Step 1 11:50 49 221 19.3 2.18 2.51 1240 5.50 < 0.01 8.97 90 
ML2 10 1/28/2013 1/29/2013 0.5 GPM Step 1 11:30 38 220 11.3 0.03 0.02 1120 5.20 < 0.01 0.37 159 
ML2 10 1/28/2013 1/29/2013 0.5 GPM Step 1 11:40 37 225 11.8 0.03 0.05 Duplicate 
ML2 11 1/28/2013 1/29/2013 0.5 GPM Step 1 11:15 31 185 8.55 0.69 1.15 1070 5.40 < 0.01 0.48 90 
ML2 12 1/28/2013 1/29/2013 0.5 GPM Step 1 10:35 48 195 11.4 4.95 6.6 943 5.90 < 0.01 1.62 -10 
ML1 1 1/29/2013 1/30/2013 0.5 GPM Step 1 14:20 54000 10900 2220 424 2620 98500 3.70 < 0.01 2.43 161 
ML1 2 1/29/2013 1/30/2013 0.5 GPM Step 1 14:00 98000 9900 6840 274 4180 90600 3.80 < 0.01 2.64 153 
ML1 3 1/29/2013 1/30/2013 0.5 GPM Step 1 13:40 94000 5300 6450 472 4120 74000 3.80 < 0.01 22.3 156 
ML1 4 1/29/2013 1/30/2013 0.5 GPM Step 1 13:00 12400 4200 2040 181 534 40700 4.20 < 0.01 9.48 123 
ML1 5 1/29/2013 1/30/2013 0.5 GPM Step 1 12:20 1340 655 366 18.2 31.4 15800 5.00 < 0.01 30.8 83 

Prepared by:  LJ 11/04/2014 
Checked by:  PHT 11/04/2014 
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Table 3-1: Water Quality Monitoring Results for Pumping Step 1
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) Comments 

ML1 5 1/29/2013 1/30/2013 0.5 GPM Step 1 12:35 1380 690 405 19.1 34.6 Duplicate 
ML1 6 1/29/2013 1/30/2013 0.5 GPM Step 1 11:55 1180 435 264 25.2 40.6 6640 6.00 < 0.01 30.7 -51 
ML1 7 1/29/2013 1/30/2013 0.5 GPM Step 1 11:30 960 313 189 10.3 17.6 4380 5.70 < 0.01 1.5 -3 
ML1 8 1/29/2013 1/30/2013 0.5 GPM Step 1 11:15 700 184 160.5 14.7 20.1 3420 5.70 < 0.01 6.17 -15 
ML1 9 1/29/2013 1/30/2013 0.5 GPM Step 1 11:00 120 282 50.5 8.35 11.4 1730 5.90 < 0.01 8.62 -33 
ML1 10 1/29/2013 1/30/2013 0.5 GPM Step 1 10:50 25 191 7.6 6.35 10.3 1150 6.30 < 0.01 0.62 -120 
ML1 11 1/29/2013 1/30/2013 0.5 GPM Step 1 10:30 35 188 6.37 4.3 6.7 1120 6.40 < 0.01 1.3 -137 
ML1 12 1/29/2013 1/30/2013 0.5 GPM Step 1 10:20 42 188 6.39 2.57 7.84 951 5.80 < 0.01 9.51 -26 
MP2 3 1/30/2013 1/31/2013 0.5 GPM Step 1 11:30 90000 9480 1742 350 3320 70000 3.70 < 0.01 1.15 191 
MP2 4 1/30/2013 1/31/2013 0.5 GPM Step 1 11:00 12600 4910 899 157 510 38100 3.90 < 0.01 1.15 175 
MP2 6 1/30/2013 1/31/2013 0.5 GPM Step 1 9:50 2360 975 240 28.4 37.6 Duplicate 
MP2 6 1/30/2013 1/31/2013 0.5 GPM Step 1 10:10 2200 1000 234 29.2 35.6 8420 4.50 < 0.01 0.59 183 
MP2 7 1/30/2013 1/31/2013 0.5 GPM Step 1 9:25 1760 850 268 25 31.2 7230 4.90 < 0.01 2.5 138 
MP2 10 1/30/2013 1/31/2013 0.5 GPM Step 1 9:05 1680 910 291 14.2 27.6 6740 4.80 < 0.01 42.7 158 
MP2 11 1/30/2013 1/31/2013 0.5 GPM Step 1 7:55 380 397 90.2 9.9 10.3 3190 5.00 < 0.01 8.38 58 
MP2 13 1/30/2013 1/31/2013 0.5 GPM Step 1 7:30 15 113 0.68 0.68 0.83 439 5.10 < 0.01 119 -1 
EW 1 2/12/2013 2/14/2013 0.5 GPM Step 1 12:40 72000 34400 8080 2560 3180 > 99,900 3.70 < 0.01 1.12 175 
ML2 1 2/12/2013 2/14/2013 0.5 GPM Step 1 12:20 88000 21300 5560 3120 7320 86500 3.80 < 0.01 3.16 176 
ML2 2 2/12/2013 2/14/2013 0.5 GPM Step 1 12:05 28000 16900 5310 1340 1580 81300 4.00 < 0.01 1.76 164 
ML2 3 2/12/2013 2/14/2013 0.5 GPM Step 1 11:40 58000 11650 3765 730 4380 65000 4.00 < 0.01 35.1 160 
ML2 4 2/12/2013 2/14/2013 0.5 GPM Step 1 10:35 11000 2950 1645 188 342 32100 4.60 < 0.01 4.74 87 
ML2 5 2/12/2013 2/14/2013 0.5 GPM Step 1 10:10 2900 1335 570 76 87 13800 6.00 < 0.01 15.1 -51 
ML2 6 2/12/2013 2/14/2013 0.5 GPM Step 1 9:50 1550 378 107 28.1 37.4 5860 5.90 < 0.01 0.9 -32 
ML2 7 2/12/2013 2/14/2013 0.5 GPM Step 1 9:35 960 342 171.5 7.6 5.75 4000 6.00 < 0.01 2.13 -47 
ML2 8 2/12/2013 2/14/2013 0.5 GPM Step 1 9:15 550 259 91.2 2.88 6.6 2720 5.40 < 0.01 3.33 49 
ML2 9 2/12/2013 2/14/2013 0.5 GPM Step 1 8:55 41 302 11.8 1.57 2.03 965 5.40 < 0.01 6.55 60 
ML2 10 2/12/2013 2/14/2013 0.5 GPM Step 1 8:25 37 181 10 0.01 0.12 947 5.30 < 0.01 0.2 118 
ML2 10 2/12/2013 2/14/2013 0.5 GPM Step 1 8:40 33 172 10.4 0.07 0.11 0 Duplicate 
ML2 11 2/12/2013 2/14/2013 0.5 GPM Step 1 8:15 38 240 7.84 0.76 0.65 894 5.40 < 0.01 0.72 48 
ML2 12 2/12/2013 2/14/2013 0.5 GPM Step 1 8:05 46 263 9.87 1.51 6.3 975 5.90 < 0.01 1.62 -53 
ML1 1 2/13/2013 2/15/2013 0.5 GPM Step 1 9:20 47000 17200 4360 1410 1860 83400 3.80 < 0.01 1.11 148 
ML1 2 2/13/2013 2/15/2013 0.5 GPM Step 1 9:00 34000 14500 2230 1270 1860 77100 3.80 < 0.01 2.95 148 
ML1 3 2/13/2013 2/15/2013 0.5 GPM Step 1 8:45 92000 7600 1665 595 4640 62000 3.90 < 0.01 235 148 
ML1 4 2/13/2013 2/15/2013 0.5 GPM Step 1 8:30 9000 4220 1112 300 368 34200 4.20 < 0.01 23.5 96 
ML1 5 2/13/2013 2/15/2013 0.5 GPM Step 1 8:05 3100 1135 655 90.5 99.5 13200 5.10 < 0.01 7.39 70 
ML1 5 2/13/2013 2/15/2013 0.5 GPM Step 1 8:20 3300 1190 713 88.5 94.5 0 Duplicate 
ML1 6 2/13/2013 2/15/2013 0.5 GPM Step 1 7:50 2800 530 297 33.4 40.8 5340 6.00 < 0.01 4.32 -66 
ML1 7 2/13/2013 2/14/2013 0.5 GPM Step 1 13:55 820 336 188 13.8 17.2 3670 5.70 < 0.01 1.83 -18 
ML1 8 2/13/2013 2/14/2013 0.5 GPM Step 1 13:40 390 303 106 14.5 21.6 2890 5.80 < 0.01 11.7 -33 
ML1 9 2/13/2013 2/14/2013 0.5 GPM Step 1 13:30 100 377 34.3 7.4 10.5 1340 5.80 < 0.01 33.8 -37 
ML1 10 2/13/2013 2/14/2013 0.5 GPM Step 1 13:15 30 347 5.87 2.68 10.7 1080 6.30 < 0.01 1.67 -142 
ML1 11 2/13/2013 2/14/2013 0.5 GPM Step 1 13:05 38 247 4.74 1.4 7.7 946 6.40 < 0.01 1.58 -161 
ML1 12 2/13/2013 2/14/2013 0.5 GPM Step 1 12:55 19 264 5.11 1.45 5.64 862 6.00 < 0.01 3.04 -90 

Notes: 
mg/L = micrograms per Liter 
umohs/cm = microOhms per centimeter 
NTU = nephelometric 
mV = miliVolts 
Blank cells indicate data collection not required. 

Prepared by:  LJ 11/04/2014 
Checked by:  PHT 11/04/2014 

P:\Projects\olinwilm\Olin Wilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\Table 3-1, 3-2, 3-3_Water Qual Monitoring Results_2012-2014.xls Page 6 of 6 



       
  
 

 
 

      

  
  

 

      
 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
  
  
  
  
  
  
  
  
 
  
  
  
  
  
  
  
 
 
 
 
 

Table 3-2: Water Quality Monitoring Results for Pumping Step 2
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) Comments 

EW 1 3/5/2013 3/11/2013 1.0 GPM Step 2 12:35 98000 25600 20400 4400 6440 84460 3.90 0.25 1.51 164 
ML1 3 3/5/2013 3/11/2013 1.0 GPM Step 2 12:10 21500 9410 9580 845 1390 53462 4.10 0.28 4.03 111 
ML1 4 3/5/2013 3/11/2013 1.0 GPM Step 2 11:55 29000 3100 2500 1060 1405 27982 4.40 0.42 2 41 
ML1 5 3/5/2013 3/11/2013 1.0 GPM Step 2 11:25 920 915 855 58.6 68 10239 5.20 0.87 0.96 -64 
ML1 5 3/5/2013 3/11/2013 1.0 GPM Step 2 11:40 2600 1020 1280 73 77.5 Duplicate 
ML1 6 3/5/2013 3/11/2013 1.0 GPM Step 2 11:15 900 359.5 269 22 30 4454 6.00 4.3 2.31 -44 
ML2 3 3/5/2013 3/11/2013 1.0 GPM Step 2 14:00 26000 8000 7610 935 1210 54059 4.10 0.45 26.3 130 
ML2 4 3/5/2013 3/11/2013 1.0 GPM Step 2 13:30 8400 2880 2472 114 244 24718 4.70 0.45 1.29 30 
ML2 5 3/5/2013 3/11/2013 1.0 GPM Step 2 13:10 3800 940 690 26 72 10803 6.00 0.33 2.76 -83 
ML2 6 3/5/2013 3/11/2013 1.0 GPM Step 2 12:55 4200 369 345.5 43 57 4632 5.80 0.5 0.87 -68 
EW 1 3/7/2013 3/12/2013 1.0 GPM Step 2 10:30 56000 31400 13200 2220 2260 88200 3.80 < 0.01 0.74 177 
ML1 3 3/7/2013 3/12/2013 1.0 GPM Step 2 9:15 29000 5950 7960 1050 1780 55900 4.00 0.02 98.1 149 
ML1 4 3/7/2013 3/12/2013 1.0 GPM Step 2 7:30 13800 3220 1778 372 502 28200 4.30 0.21 2.71 86 
ML1 5 3/7/2013 3/12/2013 1.0 GPM Step 2 8:55 2900 1000 1090 29 38.5 10700 5.00 0.23 22.2 94 
ML1 6 3/7/2013 3/12/2013 1.0 GPM Step 2 7:15 10 441 33.1 2.9 3.5 1350 5.20 0.4 6.96 26 
ML2 5 3/7/2013 3/12/2013 1.0 GPM Step 2 10:10 2600 1184 2040 30 56 11600 5.60 0.27 18.3 -49 
ML2 6 3/7/2013 3/12/2013 1.0 GPM Step 2 9:45 407 47.2 1.1 2.3 1300 5.00 0.01 785 79 
ML2 3 3/8/2013 3/12/2013 1.0 GPM Step 2 11:20 65000 9910 6350 1235 4100 64800 4.00 0.08 83 159 
ML2 4 3/8/2013 3/12/2013 1.0 GPM Step 2 10:55 10400 4240 3685 250 312 26500 4.50 < 0.01 16.2 79 
EW 1 3/22/2013 3/26/2013 1.0 GPM Step 2 11:50 94000 25600 15900 1880 3000 73530 3.62 1.52 7.35 203.5 
ML1 3 3/22/2013 3/26/2013 1.0 GPM Step 2 12:55 62000 5930 6520 855 3620 44484 3.86 0.83 55.6 180.6 
ML1 4 3/22/2013 3/26/2013 1.0 GPM Step 2 12:40 11200 2070 4340 396 476 21830 4.29 1.34 9.22 191.1 
ML1 5 3/22/2013 3/26/2013 1.0 GPM Step 2 12:15 2250 940 1170 56.5 67.5 12850 4.50 1.03 16.9 173.1 
ML1 5 3/22/2013 3/26/2013 1.0 GPM Step 2 12:25 2850 805 890 54.5 69.5 12850 4.50 1.03 16.9 173.1 Duplicate 
ML1 6 3/22/2013 3/26/2013 1.0 GPM Step 2 12:05 760 404 380.5 16.8 21.2 9048 4.77 0.95 43.3 103.5 
ML2 3 3/22/2013 3/26/2013 1.0 GPM Step 2 11:30 116000 7150 4860 2280 3840 45551 3.93 1.36 174 206.8 
ML2 4 3/22/2013 3/26/2013 1.0 GPM Step 2 11:15 8600 1590 1110 137 262 19405 4.53 0.67 13.3 127.4 
ML2 5 3/22/2013 3/26/2013 1.0 GPM Step 2 11:00 2800 680 581 49 68.5 10285 5.14 1.04 78.3 40 
ML2 6 3/22/2013 3/26/2013 1.0 GPM Step 2 10:45 1100 283.6 244 6 11 4024 5.38 2.41 8.38 90.2 
ML1 3 3/27/2013 1.0 GPM Step 2 60000 3.89 < 0.01 25.4 150 
ML1 4 3/27/2013 1.0 GPM Step 2 28500 4.24 < 0.01 2.05 120 
ML1 5 3/27/2013 1.0 GPM Step 2 11000 4.91 < 0.01 0.83 101 
ML1 6 3/27/2013 1.0 GPM Step 2 4320 5.63 < 0.01 0.57 -8 
ML2 3 3/27/2013 1.0 GPM Step 2 62200 3.92 < 0.01 35.8 159 
ML2 4 3/27/2013 1.0 GPM Step 2 26300 4.43 < 0.01 105 91 
ML2 5 3/27/2013 1.0 GPM Step 2 11300 5.55 < 0.01 10.7 -12 
ML2 6 3/27/2013 1.0 GPM Step 2 5210 5.51 < 0.01 11.4 8 
EW 1 4/24/2013 1.0 GPM Step 2 99500 3.73 0.07 1.84 173 
ML1 3 4/24/2013 1.0 GPM Step 2 57200 3.94 < 0.01 39.2 151 
ML1 4 4/24/2013 1.0 GPM Step 2 27000 4.32 < 0.01 3.01 124 
ML1 5 4/24/2013 1.0 GPM Step 2 9540 4.88 < 0.01 15.3 53 
ML1 6 4/24/2013 1.0 GPM Step 2 4070 5.62 < 0.01 0.69 -48 
ML2 3 4/24/2013 1.0 GPM Step 2 58700 3.92 < 0.01 279 167 
ML2 4 4/24/2013 1.0 GPM Step 2 25200 4.40 < 0.01 29.9 99 
ML2 5 4/24/2013 1.0 GPM Step 2 10500 5.69 < 0.01 5.7 -44 
ML2 6 4/24/2013 1.0 GPM Step 2 4560 5.49 0.01 8.8 -6 
EW 1 5/16/2013 1.0 GPM Step 2 80869 3.65 0.23 0.62 186.2 
ML1 3 5/16/2013 1.0 GPM Step 2 43729 3.88 0.25 2.81 149.6 
ML1 4 5/16/2013 1.0 GPM Step 2 19233 4.48 0.37 1.51 120.3 
ML1 5 5/16/2013 1.0 GPM Step 2 7496 5.15 0.3 1.62 44.2 

Prepared by:  LJ 11/04/2014 
Checked by:  PHT 11/04/2014 
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Table 3-2: Water Quality Monitoring Results for Pumping Step 2
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) Comments 

ML1 6 5/16/2013 1.0 GPM Step 2 3449 5.83 0.43 1.62 -24.5 
ML2 3 5/16/2013 1.0 GPM Step 2 43806 3.92 0.41 10.9 184.7 
ML2 4 5/16/2013 1.0 GPM Step 2 16791 4.87 1.43 71.3 96.7 
ML2 5 5/16/2013 1.0 GPM Step 2 7337 5.86 0.65 4.02 -3.7 
ML2 6 5/16/2013 1.0 GPM Step 2 3285 5.81 1.14 2.81 -0.3 
MP2 3 5/16/2013 1.0 GPM Step 2 47883 3.66 0.17 2.09 213.7 
MP2 4 5/16/2013 1.0 GPM Step 2 29512 3.85 0.17 4.94 189.8 
MP2 6 5/16/2013 1.0 GPM Step 2 5438 4.54 0.32 0.81 158.9 
MP2 7 5/16/2013 1.0 GPM Step 2 5371 5.00 0.25 0.72 125.9 
EW 1 6/6/2013 1.0 GPM Step 2 87500 3.77 < 0.01 1.05 169 
ML1 3 6/6/2013 1.0 GPM Step 2 43500 4.02 < 0.01 1.57 121 
ML1 4 6/6/2013 1.0 GPM Step 2 19000 4.60 < 0.01 0.98 83 
ML1 5 6/6/2013 1.0 GPM Step 2 7670 5.00 < 0.01 21.7 40 
ML1 6 6/6/2013 1.0 GPM Step 2 3730 5.83 < 0.01 2.31 -84 
ML2 3 6/6/2013 1.0 GPM Step 2 39900 4.05 < 0.01 6.31 141 
ML2 4 6/6/2013 1.0 GPM Step 2 16200 4.92 3.21 70.2 80 
ML2 5 6/6/2013 1.0 GPM Step 2 7190 5.60 < 0.01 9.48 -39 
ML2 6 6/6/2013 1.0 GPM Step 2 3720 5.72 < 0.01 6.42 -48 
EW 1 6/26/2013 1.0 GPM Step 2 > 99,000 4.32 < 0.01 0.41 170 
ML1 3 6/26/2013 1.0 GPM Step 2 80600 4.53 < 0.01 3.14 125 
ML1 4 6/26/2013 1.0 GPM Step 2 34900 5.25 < 0.01 6.19 82 
ML1 5 6/26/2013 1.0 GPM Step 2 13800 5.45 < 0.01 3.92 48 
ML1 6 6/26/2013 1.0 GPM Step 2 8860 6.02 < 0.01 41.6 -13 
ML2 3 6/26/2013 1.0 GPM Step 2 82800 4.56 0.33 22.3 162 
ML2 4 6/26/2013 1.0 GPM Step 2 32000 5.93 0.21 68.4 18 
ML2 5 6/26/2013 1.0 GPM Step 2 13800 6.06 < 0.01 2.7 -8 
ML2 6 6/26/2013 1.0 GPM Step 2 6360 6.09 < 0.01 3.6 12 
EW 1 7/18/2013 1.0 GPM Step 2 93000 3.44 < 0.01 0.8 166 
ML1 3 7/18/2013 1.0 GPM Step 2 36900 3.70 < 0.01 15.5 119 
ML1 4 7/18/2013 1.0 GPM Step 2 15000 4.54 < 0.01 8.59 76 
ML1 5 7/18/2013 1.0 GPM Step 2 6470 4.60 < 0.01 3.55 53 
ML1 6 7/18/2013 1.0 GPM Step 2 3410 5.38 < 0.01 0.62 -61 
ML2 3 7/18/2013 1.0 GPM Step 2 38400 3.71 < 0.01 7.56 134 
ML2 4 7/18/2013 1.0 GPM Step 2 14400 5.29 < 0.01 31.5 -55 
ML2 5 7/18/2013 1.0 GPM Step 2 6710 5.33 < 0.01 2.64 -66 
ML2 6 7/18/2013 1.0 GPM Step 2 4970 4.56 < 0.01 22.7 74 
EW 1 10/29/2013 1.0 GPM Step 2 94400 3.72 < 0.01 1.91 164 
ML1 3 10/29/2013 1.0 GPM Step 2 37700 3.93 < 0.01 6.75 126 
ML1 4 10/29/2013 1.0 GPM Step 2 15600 4.81 < 0.01 19.1 84 
ML1 5 10/29/2013 1.0 GPM Step 2 7360 4.90 < 0.01 5.01 70 
ML1 6 10/29/2013 1.0 GPM Step 2 3790 5.55 0.01 2.96 -36 
ML2 3 10/29/2013 1.0 GPM Step 2 38100 4.02 < 0.01 99.1 113 
ML2 4 10/29/2013 1.0 GPM Step 2 14400 5.71 0.04 35 -31 
ML2 5 10/29/2013 1.0 GPM Step 2 7100 5.62 < 0.01 0.81 -8 
ML2 6 10/29/2013 1.0 GPM Step 2 3380 5.44 < 0.01 0.69 28 
EW 1 11/1/2013 11/1/2013 1.0 GPM Step 2 13:50 90000 11000 4820 3160 2640 89200 3.73 < 0.01 1.6 164 
ML1 3 11/1/2013 11/1/2013 1.0 GPM Step 2 12:35 12400 4540 114 306 402 33700 3.96 < 0.01 4.38 131 
ML1 4 11/1/2013 11/1/2013 1.0 GPM Step 2 12:15 6900 1410 885 68 114 14300 4.84 < 0.01 20 106 
ML1 5 11/1/2013 11/1/2013 1.0 GPM Step 2 12:00 3200 526 407 9.4 19.6 6620 5.07 < 0.01 2.99 84 
ML1 6 11/1/2013 11/1/2013 1.0 GPM Step 2 11:40 350 221.5 174 12.4 29.6 3310 5.63 < 0.01 0.55 -20 

Prepared by:  LJ 11/04/2014 
Checked by:  PHT 11/04/2014 
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Table 3-2: Water Quality Monitoring Results for Pumping Step 2
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) Comments 

ML2 3 11/1/2013 11/1/2013 1.0 GPM Step 2 13:40 24400 3160 2648 428 324 37200 4.00 < 0.01 14.5 111 
ML2 4 11/1/2013 11/1/2013 1.0 GPM Step 2 13:25 1840 1170 932 31.2 55 13800 5.79 < 0.01 11.6 -45 
ML2 5 11/1/2013 11/1/2013 1.0 GPM Step 2 13:10 1520 499 382 14.7 27.6 6710 5.62 < 0.01 3.06 -23 
ML2 6 11/1/2013 11/1/2013 1.0 GPM Step 2 12:50 760 374 184 5.9 13.6 3550 5.53 < 0.01 8.8 3 

Notes: 
mg/L = micrograms per Liter 
umohs/cm = microOhms per centimeter 
NTU = nephelometric 
mV = miliVolts 
Blank cells indicate data collection not required. 

Prepared by:  LJ 11/04/2014
	
Checked by:  PHT 11/04/2014
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Table 3-3:  Water Quality Monitoring Results for Pumping Step 3
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) 

EW 1 12/4/2013 2.0 GPM Step 3 77200 3.63 < 0.01 0.9 205 
ML1 3 12/4/2013 2.0 GPM Step 3 26600 3.98 < 0.01 1.36 177 
ML1 4 12/4/2013 2.0 GPM Step 3 11800 5.22 < 0.01 10.3 106 
ML1 5 12/4/2013 2.0 GPM Step 3 5810 5.53 0.08 10.6 83 
ML1 6 12/4/2013 2.0 GPM Step 3 3240 5.94 0.37 10.4 43 
ML2 3 12/4/2013 2.0 GPM Step 3 22200 4.14 < 0.01 1.98 147 
ML2 4 12/4/2013 2.0 GPM Step 3 11400 6.04 < 0.01 8.2 13 
ML2 5 12/4/2013 2.0 GPM Step 3 6040 5.86 < 0.01 1.11 36 
ML2 6 12/4/2013 2.0 GPM Step 3 3140 5.83 < 0.01 3.59 55 
MP2 3 12/4/2013 2.0 GPM Step 3 42800 3.75 0.07 4.2 230 
MP2 4 12/4/2013 2.0 GPM Step 3 13000 4.16 0.12 9.8 229 
MP2 6 12/4/2013 2.0 GPM Step 3 2840 4.61 0.48 0.2 2.8 
EW 1 12/6/2013 2.0 GPM Step 3 70500 3.64 < 0.01 0.41 202 
ML1 3 12/6/2013 2.0 GPM Step 3 21400 4.01 < 0.01 1.84 165 
ML1 4 12/6/2013 2.0 GPM Step 3 9370 5.28 0.05 14 105 
ML1 5 12/6/2013 2.0 GPM Step 3 5250 5.46 0.23 0.92 90 
ML1 6 12/6/2013 2.0 GPM Step 3 2880 5.96 0.35 2.68 45 
ML2 3 12/6/2013 2.0 GPM Step 3 23300 4.05 < 0.01 1.64 148 
ML2 4 12/6/2013 2.0 GPM Step 3 9620 5.91 < 0.01 5.02 26 
ML2 5 12/6/2013 2.0 GPM Step 3 4990 5.82 < 0.01 0.72 48 
ML2 6 12/6/2013 2.0 GPM Step 3 2890 5.80 < 0.01 1.54 67 
MP2 3 12/6/2013 2.0 GPM Step 3 37600 3.72 0.2 2.37 231 
MP2 4 12/6/2013 2.0 GPM Step 3 10900 4.19 0.3 1.41 232 
MP2 6 12/6/2013 2.0 GPM Step 3 2430 4.76 0.6 0.23 212 
EW 1 12/11/2013 2.0 GPM Step 3 77500 3.67 < 0.01 0.63 206 
ML1 3 12/11/2013 2.0 GPM Step 3 20500 4.15 < 0.01 27.6 186 
ML1 4 12/11/2013 2.0 GPM Step 3 9690 5.54 < 0.01 18 92 
ML1 5 12/11/2013 2.0 GPM Step 3 4900 5.48 0.44 2.58 100 
ML1 6 12/11/2013 2.0 GPM Step 3 2740 6.09 0.66 0.97 40 
ML2 3 12/11/2013 2.0 GPM Step 3 21300 4.19 < 0.01 12.7 167 
ML2 4 12/11/2013 2.0 GPM Step 3 9380 6.04 < 0.01 9.39 30 
ML2 5 12/11/2013 2.0 GPM Step 3 4990 5.90 0.1 2.3 51 
ML2 6 12/11/2013 2.0 GPM Step 3 2750 5.97 0.54 3.11 63 
EW 1 12/19/2013 2.0 GPM Step 3 72300 3.69 < 0.01 1.08 220 
ML1 3 12/19/2013 2.0 GPM Step 3 18700 4.09 0.02 3.07 202 
ML1 4 12/19/2013 2.0 GPM Step 3 9130 5.56 0.02 7.45 84 
ML1 5 12/19/2013 2.0 GPM Step 3 4370 5.52 0.22 2.41 90 
ML1 6 12/19/2013 2.0 GPM Step 3 2690 5.73 0.88 0.7 80 
ML2 3 12/19/2013 2.0 GPM Step 3 20000 4.41 0.08 10.1 168 
ML2 4 12/19/2013 2.0 GPM Step 3 9410 5.83 0.34 18.2 60 
ML2 5 12/19/2013 2.0 GPM Step 3 4860 5.66 < 0.01 0.73 77 
ML2 6 12/19/2013 2.0 GPM Step 3 2830 5.68 0.08 7.31 94 
EW 1 12/31/2013 2.0 GPM Step 3 69515 3.77 0.77 15.2 191 
ML1 3 12/31/2013 2.0 GPM Step 3 16175 4.39 1.21 3.81 114.2 
ML1 4 12/31/2013 2.0 GPM Step 3 8109 5.43 1.31 3.26 0.8 
ML1 6 12/31/2013 2.0 GPM Step 3 2649 5.96 0.66 0.72 -11.9 
ML2 3 12/31/2013 2.0 GPM Step 3 17566 4.29 0.78 5.22 120.5 
ML2 4 12/31/2013 2.0 GPM Step 3 8088 6.05 2.93 1.62 -9.9 
ML2 5 12/31/2013 2.0 GPM Step 3 4411 5.88 0.69 1.69 -33 
ML2 6 12/31/2013 2.0 GPM Step 3 2607 5.74 0.61 6.27 -61.2 
EW 1 2/4/2014 2.0 GPM Step 3 68300 3.77 < 0.01 7.52 212 
ML1 3 2/4/2014 2.0 GPM Step 3 12100 4.40 < 0.01 16.3 184 
ML1 4 2/4/2014 2.0 GPM Step 3 6980 5.80 0.12 11.9 93 
ML1 5 2/4/2014 2.0 GPM Step 3 3380 5.31 0.24 3.59 125 
ML1 6 2/4/2014 2.0 GPM Step 3 2600 6.10 0.58 0.61 38 

Prepared by:  LJ 11/04/2014 
Checked by:  PHT 11/04/2014 
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Table 3-3:  Water Quality Monitoring Results for Pumping Step 3
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well ID Port Collection 
Date 

Analysis 
Date 

Period 
Description 

Analysis 
Time 

Sulfate 
(mg/L) 

Chloride 
(mg/L) 

Ammonia 
(mg/L) 

Ferrous 
Iron 

(mg/L) 

Total 
Iron 

(mg/L) 

Conductivity 
(umohs/cm) pH 

Dissolved 
O2 

(mg/L) 

Turbidity 
(NTU) 

ORP/Eh 
(mV) 

ML2 3 2/4/2014 2.0 GPM Step 3 13100 4.60 < 0.01 6.77 166 
ML2 4 2/4/2014 2.0 GPM Step 3 6150 6.04 < 0.01 85.9 60 
ML2 5 2/4/2014 2.0 GPM Step 3 3750 5.92 0.02 8.23 64 
ML2 6 2/4/2014 2.0 GPM Step 3 2480 5.94 < 0.01 0.8 91 
ML1 3 4/11/2014 2.0 GPM Step 3 4930 4.47 < 0.01 3.63 170 
ML1 4 4/11/2014 2.0 GPM Step 3 2780 5.80 0.04 6.87 48 
ML1 5 4/11/2014 2.0 GPM Step 3 2370 5.24 0.09 0.48 104 
ML1 6 4/11/2014 2.0 GPM Step 3 2450 5.97 < 0.01 0.92 28 
ML2 3 4/11/2014 2.0 GPM Step 3 12300 4.59 < 0.01 1.33 151 
ML2 4 4/11/2014 2.0 GPM Step 3 6030 6.09 0.02 1.82 4 
ML2 5 4/11/2014 2.0 GPM Step 3 5730 5.97 0.23 2.97 30 
ML2 6 4/11/2014 2.0 GPM Step 3 2370 5.68 0.53 1.63 95 
EW 1 5/5/2014 2.0 GPM Step 3 63500 3.76 < 0.01 2.12 208 
ML1 1 5/5/2014 2.0 GPM Step 3 21500 4.07 < 0.01 1.49 209 
ML1 2 5/5/2014 2.0 GPM Step 3 10500 4.24 0.03 0.85 219 
ML1 3 5/5/2014 2.0 GPM Step 3 6430 4.51 < 0.01 0.76 168 
ML1 4 5/5/2014 2.0 GPM Step 3 4530 6.05 < 0.01 2.6 31 
ML1 5 5/5/2014 2.0 GPM Step 3 2380 5.26 0.1 0.42 107 
ML1 6 5/5/2014 2.0 GPM Step 3 2300 6.01 0.28 1.16 44 
ML2 1 5/5/2014 2.0 GPM Step 3 17800 4.03 < 0.01 1.1 204 
ML2 2 5/5/2014 2.0 GPM Step 3 13200 4.34 < 0.01 2.12 197 
ML2 3 5/5/2014 2.0 GPM Step 3 8520 4.88 < 0.01 144 132 
ML2 4 5/5/2014 2.0 GPM Step 3 5310 6.18 < 0.01 1.92 -3 
ML2 5 5/5/2014 2.0 GPM Step 3 2870 5.86 1.04 0.48 47 
ML2 6 5/5/2014 2.0 GPM Step 3 2260 5.85 0.26 0.67 72 
MP2 3 5/5/2014 2.0 GPM Step 3 27000 3.84 < 0.01 2.16 248 
MP2 4 5/5/2014 2.0 GPM Step 3 8200 4.56 < 0.01 2.18 246 
MP2 6 5/5/2014 2.0 GPM Step 3 3290 4.67 0.18 1.71 202 
EW 1 5/14/2014 5/14/2014 2.0 GPM Step 3 11:10 15200 8400 4360 374 308 56800 3.72 3.91 1.9 25 
ML1 1 5/14/2014 2.0 GPM Step 3 15200 4.09 < 0.01 1.76 216 
ML1 2 5/14/2014 2.0 GPM Step 3 7960 4.30 0.25 0.84 207 
ML1 3 5/14/2014 2.0 GPM Step 3 4720 4.92 0.19 1.22 127 
ML1 4 5/14/2014 2.0 GPM Step 3 3330 5.93 < 0.01 2.71 43 
ML1 5 5/14/2014 2.0 GPM Step 3 2060 5.27 0.33 0.82 100 
ML1 6 5/14/2014 2.0 GPM Step 3 2090 5.83 0.23 0.57 42 
ML2 1 5/14/2014 2.0 GPM Step 3 13600 4.05 0.2 0.75 212 
ML2 2 5/14/2014 2.0 GPM Step 3 10500 4.34 0.25 1.39 198 
ML2 3 5/14/2014 2.0 GPM Step 3 6060 5.08 0.12 1.62 113 
ML2 4 5/14/2014 2.0 GPM Step 3 4200 6.05 0.14 1.21 1 
ML2 5 5/14/2014 2.0 GPM Step 3 2320 5.69 0.19 1.03 45 
ML2 6 5/14/2014 2.0 GPM Step 3 1950 5.51 0.52 0.95 91 
MP2 1 5/14/2014 5/14/2014 2.0 GPM Step 3 11:25 24000 8250 5770 306 876 77000 3.58 < 0.01 1.45 217 
MP2 3 5/14/2014 5/14/2014 2.0 GPM Step 3 11:45 18800 675 1030 223 336 24100 3.84 < 0.01 1.18 233 
MP2 4 5/14/2014 5/14/2014 2.0 GPM Step 3 12:00 4600 525 877 36 52 7140 4.62 < 0.01 0.74 207 
MP2 6 5/14/2014 5/14/2014 2.0 GPM Step 3 12:35 145 675 644 2.92 9.15 2750 4.64 0.38 1.22 221 

Notes: 
mg/L = micrograms per Liter 
umohs/cm = microOhms per centimeter 
NTU = nephelometric 
mV = miliVolts 
Blank cells indicate data collection not required. 

Prepared by:  LJ 11/04/2014
	
Checked by:  PHT 11/04/2014
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Table 3-4:  Tabulated Water Level Data
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well Location 
EW1 

ML-1 ML-2 MP-2 
GW-42D GW-43DR Port (for multilevels) ML1 P-12 ML1 P-9 ML1 P-4 ML2 P-12 ML2 P-9 ML2 P-4 MP2 P-16 MP2 P-10 MP2 P-2 

Reference Datum TOG TOST TOST TOST TOST TOST TOST TOC TOC TOC TOC TOC 
Reference Elevation 
(FT MSL) 84.8 87.15 87.20 87.13 87.22 87.21 87.18 87.56 87.32 87.25 84.16 88.14 
Water Table 
Measurement 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

10/25/2012 5.8 81.35 5.8 81.40 5.8 81.33 5.8 81.42 5.8 81.41 5.8 81.38 
11/1/2012 4.0 83.15 4.0 83.20 4.0 83.13 
11/2/2012 2.45 81.71 4.43 83.71 
11/6/2012 3.78 81.02 5.25 81.95 6 81.13 5.25 81.97 5.25 81.96 6.0 81.2 
11/7/2012 3.78 81.02 5.25 81.95 6 81.13 5.25 81.97 5.25 81.96 6.0 81.2 
11/8/2012 3.78 81.02 5.25 81.95 6 81.13 5.25 81.97 
11/12/2012 3.48 80.68 6.57 81.57 
11/13/2012 3.78 81.02 6.75 80.40 6.75 80.45 6.33 80.80 5.25 81.96 6.0 81.2 
11/16/2012 3.75 81.05 5.25 81.90 5.25 81.95 5.25 81.88 5.25 81.96 6.0 81.2 
11/19/2012 NM 5 82.21 5.5 81.7 10.5 77.06 5.5 81.82 7.5 79.75 3.79 80.37 6.61 81.53 
11/26/2012 5.55 81.60 5.5 81.70 4.5 82.63 
11/27/2012 3.79 81.01 5.4 81.82 6.15 81.06 6.15 81.0 
12/4/2012 PD 
12/12/2011 1.89 82.27 
12/14/2011 1.89 82.27 
9/20/2012 7.01 81.13 
12/19/2012 0.25 83.91 6.37 81.77 
12/20/2011 6.41 81.73 
1/3/2013 5.25 81.97 5.4 81.81 5.85 81.3 
1/7/2013 3.66 81.14 5.4 81.82 5.4 81.81 5.85 81.3 
1/8/2013 5.90 81.25 5.94 81.26 5.96 81.17 
1/9/2013 5.85 81.71 5.40 81.92 7.05 80.2 
1/10/2013 1.88 82.28 6.42 81.72 
1/28/2013 3.77 81.03 5.98 81.24 5.78 81.43 5.78 81.4 
1/29/2013 5.75 81.40 5.75 81.45 5.98 81.15 
1/30/2013 5.95 81.61 NM 7.35 79.9 
12/2/2013 
2/6/2013 3.85 80.31 6.54 81.6 
2/12/2013 3.71 81.09 5.1 82.12 5.1 82.11 5.94 81.2 
2/13/2013 4.65 82.50 3.6 83.60 5.7 81.43 
2/20/2013 3.72 81.08 
3/5/2013 3.31 81.49 5.58 81.57 5.66 81.54 6.11 81.02 5.64 81.58 5.65 81.56 6.02 81.2 0.77 83.39 6.11 82.03 
3/7/2013 5.61 81.54 5.25 81.95 4.55 82.58 5.71 81.51 5.7 81.51 4.75 82.4 
3/18/2013 0.75 83.41 6.19 81.95 
3/27/2013 3.74 81.06 5.66 81.49 5.68 81.52 6.09 81.04 5.73 81.49 5.73 81.48 6.07 81.1 
4/17/2013 4.58 80.22 5.87 81.28 5.96 81.24 6.32 80.81 5.96 81.26 5.99 81.22 6.32 80.9 2.37 84.88 1.94 82.22 
4/24/2013 4.51 80.29 5.82 81.33 5.87 81.33 6.28 80.85 5.67 81.55 5.67 81.54 6.32 80.86 
5/13/2013 4.01 80.15 6.52 81.62 
5/16/2013 4.61 80.19 6.03 81.12 6.1 81.10 6.37 80.76 6.07 81.15 6.08 81.13 6.38 80.80 4.84 82.72 2.78 84.54 2.41 84.84 
5/21/2013 4.67 80.13 
5/27/2013 4.63 80.17 
6/13/2013 
6/18/2013 4.35 80.45 
6/25/2013 2.5 81.66 6.21 81.93 
6/26/2013 4.24 80.56 5.75 81.40 5.82 81.38 6.02 81.11 MNR 5.82 81.39 6.01 81.17 
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Table 3-4:  Tabulated Water Level Data
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well Location 
EW1 

ML-1 ML-2 MP-2 
GW-42D GW-43DR Port (for multilevels) ML1 P-12 ML1 P-9 ML1 P-4 ML2 P-12 ML2 P-9 ML2 P-4 MP2 P-16 MP2 P-10 MP2 P-2 

Reference Datum TOG TOST TOST TOST TOST TOST TOST TOC TOC TOC TOC TOC 
Reference Elevation 
(FT MSL) 84.8 87.15 87.20 87.13 87.22 87.21 87.18 87.56 87.32 87.25 84.16 88.14 
Water Table 
Measurement 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

DTW 
(FT) 

ELEV 
(FTMSL) 

7/5/2013 4.32 80.48 
7/12/2013 4.5 80.30 
7/16/2013 3.28 80.88 6.61 81.53 
12/2/2013 4.02 80.78 6.12 81.03 6.19 81.01 6.30 80.83 6.22 81 6.22 80.99 6.08 81.10 2.88 81.28 6.69 81.45 
12/3/2013 4.88 79.92 6.16 80.99 6.22 80.98 6.32 80.81 6.24 80.98 6.24 80.97 6.36 80.82 3.41 80.75 6.72 81.42 
12/4/2013 4.92 79.88 6.20 80.95 6.22 80.98 6.34 80.79 6.29 80.93 6.28 80.93 6.31 80.87 2.72 81.44 6.74 81.4 
12/5/2013 4.92 79.88 2.1 

under 
82.06 

12/6/2013 4.95 79.85 6.24 80.91 6.24 80.96 6.24 80.89 6.31 80.91 6.29 80.92 6.26 80.92 water 6.77 81.37 
12/9/2013 
12/11/2013 4.8 80.00 6.19 80.96 6.18 81.02 6.18 80.95 6.19 81.03 6.21 81.00 6.29 80.89 0.25 83.91 6.65 

under 
snow 

81.49 

12/16/2013 1.63 82.53 pile 
12/19/2013 4.85 79.95 6.18 80.97 6.23 80.97 6.23 80.90 6.25 80.97 6.24 80.97 6.36 80.82 
12/23/2013 

under 
snow 

1/13/2014 4.25 80.55 and ice 
under 
snow 

6.29 81.85 

2/3/2014 4.31 80.49 and ice 6.53 81.61 
2/4/2014 4.32 80.48 * 6.05 81.08 * * * * 
3/4/2014 
4/9/2014 5.68 78.48 6.07 82.07 
4/11/2014 3.24 81.56 5.64 81.51 5.53 81.67 5.53 81.60 * 5.66 81.55 5.81 81.37 

Notes: 
Meaurement Datums Other Prepared by:   BJR  4/30/2013 
Reference Datum is the Measurement Point MNR= Meter not responding Checked by:   PHT 7/16/2014 

TOG =Top of Fiberglass Grate in Extraction Pump Vault NM= not measured 
TOST = Top of Sample Tube for Multilevel Wells PD= Pump Down (12/04/2012) 
TOC = Top of casing for conventional wells *=no water level was obtained meter tested ok but would not detect water level 
Reference Elevation = Elevation of Reference Datum in Feet Mean Sea level TP=Water level obtained from tip of probe 

Water Level Measurements 
DTW = Depth to Water Measured in Feet from the Reference Datum 
ELEV (FTMSL) = Calculated Elevation of Water Table in Feet above Mean Sea Level (Reference Elevation - DTW) 

P:\Projects\olinwilm\Olin W ilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\Table 2-5, 3-4 and 3-5 W ater Levels Data .xlsx Page 2 of 2 



 

 

      

  
  

        
            

         

   
       

 
     

     

      

Table 3-5:  Calculated Vertical Hydraulic Gradient
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Well Location 
Port 

EW1 ML-1 ML-2 ML1/ML2 Horiz Gradient 
ML1 P-12 ML1 P-9 ML1 P-4 ML2 P-12 ML2 P-9 ML2 P-4 P-12 P-9 P-4 

Meaurement in Feet 
Reference Datum 
Reference Elevation 

DTW DTW DTW DTW DTW DTW DTW 
TOG TOST TOST TOST TOST TOST TOST 

84.8 87.15 87.2 87.13 87.22 87.21 87.18 
4/17/2013 4.58 80.22 5.87 81.28 5.96 81.24 6.32 80.81 5.96 81.26 5.99 81.22 6.32 80.9 0.00133 0.001333 -0.003333 
4/24/2013 4.51 80.29 5.82 81.33 5.87 81.33 6.28 80.85 5.67 81.55 5.67 81.54 6.32 80.9 -0.0147 -0.014 -0.000667 
5/16/2013 4.61 80.19 6.03 81.12 6.10 81.10 6.37 80.76 6.07 81.15 6.08 81.13 6.38 80.8 -0.002 -0.002 -0.002667 
12/2/2013 4.02 80.78 6.12 81.03 6.19 81.01 6.30 80.83 6.22 81 6.22 80.99 6.08 81.1 0.002 0.001333 -0.018 
12/3/2013 4.88 79.92 6.16 80.99 6.22 80.98 6.32 80.81 6.24 80.98 6.24 80.97 6.36 80.8 0.00067 0.000667 -0.000667 
12/4/2013 4.92 79.88 6.20 80.95 6.22 80.98 6.34 80.79 6.29 80.93 6.28 80.93 6.31 80.9 0.00133 0.003333 -0.005333 
12/6/2013 4.95 79.85 6.24 80.91 6.24 80.96 6.24 80.89 6.31 80.91 6.29 80.92 6.26 80.9 9.5E-16 0.002667 -0.002 

12/11/2013 4.8 80.00 6.19 80.96 6.18 81.02 6.18 80.95 6.19 81.03 6.21 81.00 6.29 80.9 -0.0047 0.001333 0.004 
12/19/2013 4.85 79.95 6.18 80.97 6.23 80.97 6.23 80.90 6.25 80.97 6.24 80.97 6.36 80.8 0 0 0.005333 
4/11/2014 4.24 80.56 5.64 81.51 5.53 81.67 5.53 81.60 5.66 81.55 5.81 81.4 0.008 0.015333 

Elevation References EW-1 ML1 P-12 ML1 P-9 ML1 P-4 ML2 P-12 ML2 P-9 ML2 P-4 
Midpoint of Screen 
Midpoint of Port 

45 ft MSL 
65.2 ft MSL 60.8 ft MSL 53.4 ft MSL 65.2 ft MSL 60.8 ft MSL 53.4 ft MSL 

Vertical Gradient Calculation- EW-1 to: ML1 P-12 ML1 P-9 ML1 P-4 ML2 P-12 ML2 P-9 ML2 P-4 
Distance EW-1 to MP Ports dL 20.2 15.8 8.4 20.2 15.8 8.4 
Head Differecen and Gradient dH dH/dL dH dH/dL dH dH/dL dH dH/dL dH dH/dL dH dH/dL 

4/17/2013 1.06 0.05 1.02 0.06 0.59 0.07 1.04 0.05 1.00 0.06 0.64 0.08 
4/24/2013 1.04 0.05 1.04 0.07 0.56 0.07 1.26 0.06 1.25 0.08 0.57 0.07 
5/16/2013 0.93 0.05 0.91 0.06 0.57 0.07 0.96 0.05 0.94 0.06 0.61 0.07 
12/2/2013 0.25 0.01 0.23 0.01 0.05 0.01 0.22 0.01 0.21 0.01 0.32 0.04 
12/3/2013 1.07 0.05 1.06 0.07 0.89 0.11 1.06 0.05 1.05 0.07 0.90 0.11 
12/4/2013 1.07 0.05 1.10 0.07 0.91 0.11 1.05 0.05 1.05 0.07 0.99 0.12 
12/6/2013 1.06 0.05 1.11 0.07 1.04 0.12 1.06 0.05 1.07 0.07 1.07 0.13 

12/11/2013 0.96 0.05 1.02 0.06 0.95 0.11 1.03 0.05 1.00 0.06 0.89 0.11 
12/19/2013 1.02 0.05 1.02 0.06 0.95 0.11 1.02 0.05 1.02 0.06 0.87 0.10 
4/11/2014 0.95 0.05 1.11 0.07 0.95 0.11 0.99 0.06 0.81 0.10 

Notes: 
Gradient = dH/dL 
Difference in Head =dH 
Measurement Distance =dL 

Positive value indicates downward gradient 
dH= Port water elevation minus EW-1 water elevation 
dL = distance between EW-1 screen midpoint and port midpoint 

Prepared by:
Checked by:

  BJR  4/30/2013 
  PHT 7/16/2014 

P-9 = Port 9 
DTW = DTW in feet from Measurement point 

Measurement Points 
TOG=Top of Fiberglass Grate in Vault 
TOST = Top of Sample Tube 

P:\Projects\olinwilm\Olin Wilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\Table 2-5, 3-4 and 3-5 Water Levels Data .xlsx Page 1 of 1 



 

 

   

      
   

  
      
   
   

 
     

      

Table 4-1:  Revised DAPL Pool Volume Estimate
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Calculation of Revised Bedrock Contours Porosity 0.3 

Bedrock Slice Slice Volume of 
Contour Area (ft2) Iterval H (ft) Sum Average Volume CF gal/cf Volume Gal DAPL 

55 172,091 55-50 5 283,564 141,782 708,910 7.48 5,302,647 1,590,794 
50 111,473 50-45 5 176,254 88,127 440,635 7.48 3,295,950 988,785 
45 64,781 45-40 5 91,678 45,839 229,195 7.48 1,714,379 514,314 
40 26,897 

Total 1,378,740 7.48 10,312,975 3,093,893 Gal 

This spreadsheet provides an end area calculation of DAPL Pool Volume based on surface area of 
contours in bedrock contours figures 
Notes: Prepared by PHT 2/8/2012 
ft = foot or feet Checked by BJR 2/8/2012 
ft2 = feet squared 
cf = cubic feet 
Gal= gallon 
gal/cf = gallons per cubic foot 
Slice Volume = average area of bedrock contor multiplied by thickness (average end area) 

P:\Projects\olinwilm\Olin Wilmington CSS 2014\4.0_Deliverables\4.1_Reports\DAPL Pilot\Tables\Table 4-1 and 4-2 DAPL Pool Volume.xls Page 1 of 1 



 

 

 

                 
         
         

 
         
         

      
   

  
    

   
                

    
   
   

 
     

      

Table 4-2:  Estimated Unifporm DAPL Pool Elevation Change
 
DAPL Extraction Pilot Study
 

Performance Evaluation Report
 

Olin Wilmington Superfund Site
 
Wilmington, MA
 

Calculation of Revised Bedrock Contours 

Bedrock 
Contour Area (ft2) Interval H (ft) Sum Average 

Slice Area 
Slice 

Volume 
CF gal/cf 

Slice 
Volume Gal 

Porosity 

Volume of 
DAPL 

0.3 

55 172,091 55 
54 159,967 55-54 1 332,058 166,029 
53 147,844 54-53 1 307,811 153,906 
52 135,720 53-52 
51 123,597 52-51 
50 111,473 50 

per foot 12,124 

166,029.2 
153,905.6 

7.48 1,241,898 
7.48 1,151,214 

-
372,570 
345,364 

Gal 
Gal 

Total Drawdown (Based on T&D gallons) 1.66 ft 
Total Drawdown (Based on undiluted gallons) 1.33 ft 

596,727 
477,382 

Gal 
Gal 

This spreadsheet provides an end area calculation of DAPL Pool Volume Based on surface area of 
contours in bedrock contour figure 
DAPL Extraction Pumping Test 

Pilot Max Target 756,000 gallons 
Pumped to date (T&D 5/20/20 596,727 gallons T&D Prepared by PHT 5/24/2014 
Potential Dilution 20% dilution Checked by BJR 11/04/2014 
Minimum DAPL Pumped 477,382 gallons undiluted 
Notes: 
ft = foot or feet 
ft2 = feet squared 
cf = cubic feet 
Gal= gallons 
gal/cf = gallons per cubic foot 
Slice Volume = average area of bedrock contor multiplied by thickness (average end area) 



 
  

    

       
  

   
 

 
 

 
 
  

Olin Corporation 
Olin W ilmington Chemical Superfund Site 
DAPL Extraction Pilot Study Performance Evaluation Report 

APPENDIX A 
DAPL EXTRACTION SYSTEM DRAWINGS 
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5. El<l5nNG SITE IICCESS DRIVES SHALl. BE MAINTAINED AT AU. TitlES EXCEPT WHEN PERMITTED 
IN WRmNO BY THE CURRENT OWNER ~ DUN. 
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NOTES: 

1. FOR PIPING EL.EW.110NS AT STRUCIURES, SEE DRAWING C-301. 

40 	CAR90N STEEL VENT 
'!BIMINATlON DETAIIJ RAILROAD UTILilY CROSSING NOTES: 

1. lHE RAILROAD WORK AREA. IS PART OF THE WOBURN LOOP IS CONSIDERED AN .-cnYE TRACK 
AND THEJIEFORE A POTEHTW.LY HAZARDOUS WORK N£A ALL WORK lofJST BE COORDINATED 
WI1H PAN Alo1 RAILWAY RlR TRAIN IIOVBIENTS. REPRESEN11(11\1ES FOR lHE CON11W:roR, 
DUN, IUCl[C, USEPA, IIADEP, AND Sl.8CON1RACTORS IIUST BE ACCOioiPANIED BY A RAILROAD 
Fl.AGMAN/INSPECTOR PER FEDERAL RAILROAD ADMINISTRATION REGUIA110NS AND PAN Alo1 
SPECIF1cA110NS. 

2. ANT WORK ACTMTlES THAT AFFECT 1HE PAN Alo1 RAILWAY RIGHT-DF-WAY (ROW) AND/OR 
OPERATIONS DURING THIS PRC.IEX:T WlL REQUIRE PRIOR PAN A.ll APPROYAI... Nil 1H£ 
PRESENCE OF A RAILROAD Fl.AGIIAN/INSPECTOR. 

J. lHE CONTRACroR WlL BE REOUIRED TO SUBIIIT A PIPING INSTALIA110N PROCEDURE 10 PAN 
Alo1 RAILWAY DETAIUNG 1HE IIATEJIIALS AND IIETHODS OF CONSTRUC110N 10 BE U11UZED 
DURING lHE RAILROAD unUTY CROSSING WORK AFFECTING lHE PAN A.ll ROW. ADDIT10NALLY, 
lHE CONTWCroR MUST ElCECUTE A STANIW!D RAl.R<Wl SEIMCE CONT!Wrr OR PROPERTY 
ACCESS AND INDEMNIF1CA110N AGREEMENT AND PROVIDE AN ACCEPTABLE 
RAII..ROAD-PROTECTlYE INSURANCE POUCY 10 THE PAN Alo1 RAILWAY REAL ESTATE 
DEPARniENT. 

4. lHE PROPOSED PPE CROSSING WORK WlL IWPACT ElCISTINS FREIGHT SERVICE OPERA110NS 
FOR 1HE GLEN FALLS SAND ol: GRAIIEI.. FACIUTY. lHE PAN Alo1 RAILWAY TRANSPORTATION 
DEPARniENT WILL BE REQUIRED TO API"RCM: THE TRACK OUTAGE REOUIRED TO 
ACCOMIIOOATE lHE INSTALIA110N WORK AND ISSUE A SAFETY BULLEnN 10 RAILROAD 
PERSONNEL AND GLEN FALLS EloiPLa'tEES OF THE RESlRICIED FREIGHT OPERATION UloiiTS 
AND OTHER POTEN1W. HAZARDS Dl.ftiNG THE PRWECT. lHE CONTRACTOR SHALL PROVIDE 
AN ESTIMATED SDIEDULE PR(MDING DATES AND DURAliON TO CONDUCT lHE PIPE a.DSSINQ 
WITH THE PIPING NSTl\LIA110N PROCED!AlE. 

5. lHE PROPOSED U11U1Y CROSSING WILL BE INSTALLED VIA OPEN CUT AND DIRECT BURY 
PROCEDURES. PN\1 Alo1 RAILR(W) FORCES OR A PAN A.ll APPROVED SIBXlNTRACTOR WILL 
BE REQUIRED 10 CONSTRUCT THE RAILROAD WORK, I'ICWDI'IG REiotO\W. AND REPLACEMENT 
OF RAIL, TES, AND IW1AST STONE THROUGHOUT lHE RAILROAD U11UTY CROSSING WORK 
N£A 

II. lHE PIPE SLEE11t:S OR CASING PIPE SHALL BE STm. PIPE CONFORMING 10 AST\t A ~ DR 
AP1 SPEC !IL. GIWlE B (J~.OOO PSI loii'IIMUII 'IIELD STRESS). lYPE E OR S. SCHEDULE 40 
BlACK STEEL PIPE. 
• 1 0-INCH, SCHEDU.E 40, WALL lHIC<NESS • 0.36.5 INCHES. 
• 4-INCH, SCHEDULE 40, WALL lHIC<NESS • 0.237 INCHES 

PROPOSED PROFILE PIPE SLEEVE UNDER RAILROAD SPURS 7. AS I'IDICATED SHUT-oFF VALVES WILL BE INSTALLED ON lHE DN'L DISCHAAGE PIPE IN BOTH 

0 10 20 
lHE LEAK DEIEC110N MANHOLE AND INSPECIION/CLEANOUT STRUCTURE 1/00-J LOCATED AT 
BOTH ENDS OF THE PFEUNE C~G. 

B. BOTH ENDS OF THE PFE SI..EEVE OR CASING PIPE CARR'IING lHE IW'L PIPII'IG SHALL BE 
PROVIDED WITH CASING SEoii.S AND VEHJS AS INDICATED. 

9. lHE DAPL PIPE SHALL BE CENTERED WllHIN lHE PIPE SI..EE.\It: OR CASING PIPE USING 
PRE-MANUFACTURED NON-METALUC CASING SPACERS. lHE S~ SHALL BE LOCATED AT 
6 TO B FEET ON CEN1ERED ALCNO THE ENTIRE PIPE CASINO LENGTH. 

IW1AST PEJI PAN-AM REQUIREMENTS 10. EXCAVA110N AND IW:I<FlLL ACTMTlES Musr BE PERFORWED IN CONFORMANCE WITH 
COioi¥CTED SIRUCTI.WL FU. APPUCABL£ PAN Alo1 RAILWAY SPmFICATIONS AND AS OU1UNED HEREJN: 
PEJI PAN-Alii REQUIREMENTS • ESTliiATED GROUNDWATER LEVELS INDICATE THAT lHE PIPI'IG INSTAI..Uii10N IS EXPECTED TO 

EXISTING GRADE OCOJR SEVERAL FEET BELOW lHE GROINIWATER EL.EW.110N. THE CCN11W:roR SHALL 
TOP OF RAl.. 11ES PROYDE AI>EQIJo\TE DEWATERING FACLmES TO IMINTAIN EXCAVATED AR£AS SUFl'lCENll Y 

em' FROio1 GROUNDWATER AND/OR SURFACE WATEJI RUNOFF TO AU.OW PROPER IW:~FU. 
AND COWPoiCTION AND THAT WILL NOT ADVERSELY AFFECT CONSTRUC110N PROCEDURES NOR 
CAUSE EXCESSI\IE DIST\JRBANCE OF UNDERL'IING Nf.TUW.. GROUND. lHE DRAINAGE OF AU. 
WATEJI RE'SUL11NG FROII PIJMPI'IC SHALL BE IIAIWlED SO AS NaT TO CAUSE PHYSICAL OR 

4.. SCHEDULE 40 STEEL 
CASING PIPE SLEEVE FOR 

HEAT TRAC1NG I'OYoO 
CONDUIT 

4"• HOPE SDR 11 OR SOiEDULE 1!0 
PYC IW'L FORCE WAIN 
OD =4.50.. 
ID = 3.65.. 

).~~~mmmhtm~~~~mffi~~d~~~1~~---~~-~~u~~~~BY BWM CDIIF'ANY DR APPRO\IED 
EQUfL. CENTER AND CONSTRAIN 
IW'L PIPE IN CASI'IG 

ICAL B01H ENDS OF 1D"• CASING PIPES) 

DRILL 2"• OPENING 

·~,.~~\2-. VEHT PIPE 

:Z' ... 
II.. 
i[ 

ll! 
~ sEAI. END OF CASING 'MTH 

ENVIRONWENTAL DAIUoGE 10 ADJACENT AREAS. PUWPING SHALL BE CDNmUOUS. AS 
REQUIRED, P E WOR 0 MAINTAIN SA11SFACTORY PROQRESS IN lHE 
WOR EE PIMPED WI< FILTER AIL ON D G C-201. 

• THE TREN H CTUIW.. NS OF GRAVEL BORROW 
MEETING THE REQUIREMENTS OF WASSHIGHWAY SPEQFICA110N SECTION 1111.03.0 l'IPE A. B, 
OR C. IT SIW.L BE OF SUCH A GRADI<TION AND MAlERIAL THAT IT CAN BE COM~ 10 
THE WINHUM SPEaFlED DRY DENSITY INDICATED BELOW. 

• TRENCH BACKFILL SHALL BE COMPAC1ED TO MINIIIUM !I6S l«llIFIED PROC1ER BASED 
ON AWERICAN ASSOCIA110N OF STATE HIGHWAY AND 1RAN i\TION OFFICIALS (AASHTO) 

OD - 4.50"• 
ID - 4.03"• 1o-. SQiEDULE 4D STEEL CASillO PIPE SLEE11t: FOR IW'L 

DD • 10.75.. 
D • 10.020-. 

10-. SCHEDULE~\
CARBON STEEL CASI'IG 

t'5 8" NON-SHRINK GROUT 
(m>ICAI. I!OTH ENDS) 

~v~ 
DESIGWiiiON T-18D, OR ASTII D 1567. TRENCH IW:KFl 
A MAlCIWUiol 8-I'ICH LOOSE UF1S. IN PlACE DENSITY AN 
8iJ8 AT A WINIMUW RATE OF 2 TESlS PER UFT SIW.L 
DU'IING THE WORk. 

IIAT'EIIW... SHALL BE PlACED IN 
WOISTURE TESTlNG PER ASTII D 
TAKEN AND DOCUMENTED 

1o•• SCHEDULE 40 STEEL CASING PIPE SLfEVE (SPARE) 

4"• SCHEDULE 40 STm. CASING h " 4... HOPE SOR 11 OR PYC IW'L FORCE MAIN n 
• IW1AST STONE. TIES AND RAIL WATERW. AND INSTAI..LA 

Alo1 RAILWAY REQUIREMENTS AND SPECIF1CA110NS. 

NOTE: PIPE SI..EE.\It: FOR F"''1ml CONlUIT 

1. RAII..R(W) WORK SHALL BE CDNDUCTm BY AN N'PRCWED PAN-Alii SUI!OON1RACTOR HRED BY lHE 
OON1RACTOR. lHE CDNnWmlR Stw...L PR(MDE PIPING ANO CONDUIT MA'TERWS, INa..UliNG 
CASING PIPE. AND CODRDINf.TE PIPE INSTAI..l.ATION WITH 1HE PAN-AM APPROVED SUBCONlRACTOR. 

2. CASING PIPE SIW.L EICTEND A IIINIWUII OF 2S' FROio1 CENTERUNE OF OUTSIDE RAIL UNE.. 

~E SLEEVES UNDER RAILROAD SPURS @ 

\._, ,/CASINO SPACERS 0 8 10 B ON CENTER 

CASING TERMINATION ® 
NTS c-~2oz 

C-101 C-202 

PROJECT NO: 
CML6107-10-0018 

DAPL EXTRACTION PILOT TESTw.f' REO ENGINEER:14 12 RE.\'ISED DUE TO FIELD CONDmDNS PROPOSED PROFILEREO MAP MAP11 ADDRESSED TOWN OF WILMINGTON CCMMENTS OLIN CHEMICAL SUPERFUND SITE/IMACTEC ~;;:;;;·~-11 ISSUED FOR CON51RUCfiON PIPE SLEEVES UNDER RAILROAD SPURS 
Portlond. liE G41 12-7 0601 10 FINAL WILMINGTON, MASSACHUSETTS(207) 775-5401 AND DETAILS 

REVISIONS 



II" 
1J/rr HOPE FLANGE ADAP1ER AND 1----11' SQUARE---_, 
D L£ IRON IIACKU' RtNG BO"lcclo" .ota:ESS HATCH WI1H 2" lHIC< RIGID 

rnt.ll INSUIAllON {UNDER HATCH corot) 
HOLD OPEN ARM WI1H SPRINC ASSIST 

1 1/2" Po'C PPE (DAPL) 

1/2" Po'C S.WPLE VALVE 
PRCMJE A SPilT CIMR 

1" FIBERGLASS !;RATE 
(2) 1"11 DRAIN HOLES 

SLOPE (m>) 

12.,.12" DEEP CRUSHED 
51'01'£ DRY WELL 

GEOTEXTl.E 


2" THICK .W:ICEIED INSULAllON 
WITH HEAT llW:ING OYER 4" 
CONTAINMENT PIPE \,. 
4" lllPE OR Po'C CONTAINMENT PIPE .!, 
1 1/2" HOPE CARRIER PIPE (ON>L) 

PUMP ENCLOSURE VAULT FLOOR PLAN DETAIL A 
NTS C-101 c-301 

2" THCK RIC;ID 
f'tWI INSUIAllON ·..I 1/2." Po'C S.WPLE VALVE 
(m>-4 WALLS) 

-., PR!MDE A SPilT COYER 
1" FIBERGLASS GRATE 
(2) 1"11 DJWI HOLES 

. 
~ 

SECTION 
NTS 

-UNPAVED AREASI PAVED AREAS

I I PIPE BEDDIN!; AS SPECFIED 

SUTABLE EXCAVATED MATERIAL 
OR GRAVEL BORROW 

I 
CLASS I BI11JMINOUS CONCRE1E ASPHALT 

• 1 1/2" TOP COORSE 
• 2." WIN BINDER CO~ OR WATCH EXISTING 

lHIC<NESS WHICH EVER IS GREATER 

12" fljiN GRAVEl. IWiE OR WATCH EXISTING 

-r-----:~~-~;=--+-ta-:::::--:o:~~N:!-.~~~--~; IST1NC MSE 

VER11CAL SMfCIJT (lYP) 
SURFACE TO WATCH EXISTING 
PN<OIENT GRADE 

===-n-=r=NC(JN~ 


J/4" CONCUT (HEAT llW:E) 
2" CONDUIT (NW.OO WIRE$) 

2" CONDUIT (DISCIIETE WIRE$) 
2" CONDUIT (POWER) 

NOTE: 
REPLACE PAYaiENT TO ONE FOOT 
BEYOND ANf ~ 1WIACE 

UTIUTY TRENCH 
NTS 

• z 
... :iii 
4" HOPE OR PVC CONTAINMENT PIPE WITH 
2" OF INSUIAllON AND HEAT lRACI'tC 
1 1/2" HOPE CARRIER PIPE (ON>L)

® 
c-ii;JD1 

II" <XliiiPACIED GRAVEl. IWiE 

&" CONCRETE VAULT FLOOR WI1H GROUT 
lAYER TO SLOPE FLOOR TO SUMP 

B" WEll CASINO (BI' aTHERS) 

;;CTION ~ 

G.\TE BACKSTOP SET IN CO~ETE MSE 11..,_1'-8" {WHEN OPENED) 
1----------4'-(1"----------1 

~UNK 
FABRIC 

CHAIN LINK FENCE WITH SINGLE GATE DETAIL 8 
NTS C-101 c-301 

FOR REVISIONS TO PUMP ENCLOSURE _&. 
VAULT FLOOR PLAN DETAIL AND 
SECTIONS - SEE DRAWING FC1 

REUSABL£ 1WO PIECE 
COOPL.ItG (lYP) 

CON'llNUOUS PIPE SUPPORT 4" HOPE OR PVC 
ANa-KlRED TO R.OOR OF CONTAINMENT PIPE3&"x48" ACCESS HATCH WITH 2." MANHOLE (NOT SHOWN IN (m>)THCK RIQID RWol INSUlAllON 

SECTION FOR CLARITY) 
1 1/2" HOPE 

SEAL PIPE PENETRATION CARRIER PI'E 
1 1 /2" CIWINEI.. (lYP) (DAPL) (IYP)
FRAME DRAI>I 

2" lHICK .w:KETED 
INSULAnON WITH HEAT 

llW:ING a.'ER 4" 
OOHTHNWENT PIPE 1 1/2"11 PINCH 

12."11oc12" DEEP (lYP) VAL\-E DRAIN 
alUSHED STONE (NORtoW.LY Q.OSEO)
DRY WEll WI1H 1-DPE FLANGE 

1 1/2"11 PINCH VALVE ADAPTERS Atoll DUC1ll£
SHUT-oFF WITH HOPE IRON BAC~UP RttGS 

FlANGE AlW"lERS Atoll 
DUC1ll£ FIDN BACKUP 

RttGS 

4" HOPE OR PVC 
CONTAI'IMENT Pf'E 
(TYP) 
1 1 /2" HOPE CARRIER 

PIPE (DAPL) (IYP) 


1 1/2" HOPE 
CARRIER PPE 

1 1/2" HOPE CARRIER PIPE (DAPL) (DAPL) (TYP) 
4" HOPE OR Po'C 
CONTAINIEHT 

2" lHICK .w:KETED PIPE (lYP) 
INSULAnON WITH HEAT 

llW:ING a.'ER 4" 
CONllNUDUS PIPE SUPPORT OOHTHNWENT PIPE 

ANCHORED TO FLOOR OF (TYP) 
STRUC1\JRE (NOT SHOWN IN 

SEC110NS FOR CLARrrt') 
1/2" HOPE CARRIER 

NOTE: 
PIPE (IW'L) (m>) 

4" HOPE OR Po'C 
1. INSTH..L 1 1 /2" HOPE !10' EI..BOW WHERE CONTANIENT PIPE 

REOOIRED Bl' lHE PIPING ORIEMTAllON. 

(SEE PROPOSED SITE PLAN FOR PIPING ORIENTAnON) 

INSPECTION/CLEAN-OUT STRUCTURE DETAIL ® 
(TYP) 

2" lHICK ..IAC~ETED 
INSUlAllDN W11H 

I£AT T'Roi!CING CMR 
4" OOHTHNWENT SECTION 

1 1/2"11 PINCH 
VAL\-E SlfJT-OfF 
Wl1M HOPE FlANGE 
AIW'1ERS AND 
DUC1ll£ IRON 

. 
"' 

LEAK 
IW:KU' RINGSPIPE (IYP) NTS NTSc-l,C:JD1 {1/C0-3 ONL'I') 

PROJ NO: 
CML11107-10-0016 

DAPL EXTRACTION PILOT TESTSCALE: 
NONE OLIN CHEMICAL SUPERFUND SITE{IMACTEC ~;;~~::::- CIVIL DETAILS 

Portland. liE 04112-7~ WILMINGTON, MASSACHUSETTS(207) 775-54111 
REVISIONS 
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y- EXISTING WEST WAREHOUSE BUILDING~ 
y- EXISTING LOADING DOCK CANOPY____-! 

5'-11~"----1---------------24'-a:\" ---------------!Jil.. 
) EXISTNG WEST 


WAREHOUSE BUILOING 7 

~ 4• PVC BALL VALVE ~ 6" VENT WITH INSECT SCREEN /

WITH CHAIN ACTUAffiR 

PIPE SUPPORT S-4 

AS REQUIRED@ 
SEE DETAIL D 

INSULATE AND HEAT 
TRACE C-302 C-303 

;.., 
I 

"' 
EXISTING CONCRETE WALL 

PIPE SUPPORT S-J 

AS REQUIRED~
SEE DErAIL C 

C-302 C-303 

IV ~ · /ROOF LINE 

OSHA 
LADDER 

>
"'0 
a_ 

!3 
<n 

"' 
0 
a_ 

g 

"' I <o 

>
I 
'-' w 
I 

"' z 
t 
t.. 

I...,_ 

,--;:~==---~/ I I I / 
( 1/2"-VENT-PVC_) f--t--f-tiiH-11-- .I...l...l-------------i+ J----f!f+----L------1

V' I : INSIDE TANK 

/ i l4"-DAPL-PVC) 

(,-4.::-_-DA-PL---f'>J-C() i i/ 
j
}. 
~ 
), 

1/2" PVC BALL VPLVE l 
(M"NUftL VACUUM BREAKER)~ j 

T-1 
DAPL DUAL WALL 

STORAGE TMK 
{8,?DO GALUDNS) 

INSULATE AND HEAT TRACE 

TOP Of EXISTING_ j 
CONCRETE WALL f-. 

1 /~PIPE SUPPORT S-3~ r 
v i'S REQUIRED I 

SEE DETAIL C-302 C-JOJ 

j 
NEW HAND RAIL~ j, 

~ T"'wi:.~~i~~• ~ (__~_____!_ ..-=---- _____ ..l { (SEE NOTE 1) f'-l/~t--111~"t-'=,===trf===,.....,!IF"!'=1 ====:1~T-~ 

~"f-:~:-~-~-[jj~~(l_~-~EL~~AS-__RE-0-UJ-RE- D- -1 

b ~ EL AS REQUIRED 

~IPE SUPPORT S-4 

AS REQUIRED@ 
SEE DETAIL D 

"'I 
"' 

,.., 
I 

"' 

~~E ~~iLORT S-1ffi 
QUICK DISCONNECT C-~303 
COUPLING (KAMLOCK) 

~EXISTING CONCRETE LOADING DOCK_)

REMOVE EXISTING HM>JDRAIL @
AND INSTALL NEW HANDRAIL A 
SEE DETAIL 
(APPROX 60 Lf REQUIRED) C-302 C-302 

~ j
QUICK DISCONNECT 

/EXISTING CONCRETE LOADING 

\" 

DOCK_) 

c-302 c-303 

INSECT SCREEN 
COUPLING (KAMLOCK) 

EXISTING GRADE 
I 

~ PIPE SUPPORT S-1 SECTION 1'2\ PIPE SUPPORT S-2 ~ 
SEE DETAIL 

C-~D3 SEE DETAIL 3/8"~1'-0" c- 3ow- Jo2 C-302 C-303 

1-.-
I 4 

e·-o· MAX (TYP) 2'-0" MAX 
SPACES MAX W/D JOINT--l---~-1-- 11-Q" MIN / 

_,-- EXISTNG METAL ROOF CANOPY 
OVER LOADING DOCK 

l__ - - -

1[)-MITER JOINTS fOR CONNECTION 
(TYP) 

-

I 

·~ FACE OF WALL 
OR STEEL 

-

HANDRAIL NOTES: TOE PLATE 1/4"x4" 
\(AS REQUIRED) ' 

- l--1/4" GAP 

1. HANDRAIL MATERIAL: 
A. ALUMINUM: 6DSJ-TS 
8. STEEL: ASTM ASJ GRADE B 

2. POSTS SHALL BE 1 1/2"~ NPS SCH BO AND RAILS 1 1/2"0 NPS 
SCH 4D WELDED CONSTRUCTION WITH TYPE "A" MILL FINISH_ 

3. ALL SKI\RP CORNERS AND ROUGH EDGES TO BE GROUND SMOOTH 
AFTER FABRICATION. 

4. WHERE PRACTlC.AL, AAILS TO BE DISCONTINUOUS AT CH"'>>GES IN 
DIRECTION OR ELEVATION_ 

5. COAT CONTACT SURFACES DR DISSIMILAR MATERIALS WITH COAL 
TAR EPOXY. {ALUMINUM ONLY). 

CONCRETE L<WJING DOCK \ I~ 
" "::> w 
"' :z: 
" "' 0 z 
" ~ g 

;..,., I 
I ;,

"' 

,-----
1 

T-1 
DAPL DlJOL WALL 

STORAGE Tlli'IK 
(8.700 GALLONS) 

INSULATE AND HEAT TRACE 
I 

I 
I 
I 
I 

EXISTNG 
DOOR 

EXISTNG 
METAL 
WALL 

PIPE SUPPORT S-3 ~ 
AS REQUIRED 
SEE DET/>J L C-302 C-303 

6. FINISH: ONE COAT LATEX 
COAT (COLOR r'ELLOW). 

PRIMER, ONE COAT LATEX FlNISH TOP 
3/4" (TYP) 

TOE PLATE 

BASE PLATE 
!!_ EL AS REQUIRED 

-----p;PESuPPDRT S-4 @ 

NOTES: 

(4) 1/2"~ HOLE 

PLATE 3/ S"xS"xS" 
EXPANSION 
ANCHOR 
(3/8"oX3" MIN) 

AS REQUIRED 
SEE DET/>J L 

~ ~L~ _REQUIRED 

C-302 C-303 

1. TOP OF UDAOING DOCK IS 3'-s· ABOVE ADJACENT ASPH/lLT 
DRIVE {APPROXIMATE ELEVATION 92.7). ACTUAL ELEVATIONS MAY 
BE FIELD ADJUSTED BASED ON ACTUAL ELEVATION DEVELOPED PLAN 

ROUND CORNERS 
(TYP) 

EXISTING CONCRETE WALL 

FROM SITE SUBGRADE PREPARATION. RELATED ELEVATIONS 
BETWEEN SITE FEATURES SHALL BE MAINT/lJNED AS APPROVED. 

2. LAYOUT AND DIMENSIONS MAY BE FIELD ADJUSTED BASED ON 
ACTUAL TANKS AND EQUIPMENT USED AND AS APPROVED. 

HANDRAIL POST CONNECTION 
NTS 

\c 
I 

;.., 
! 

;,
I 

:-

QUICK DISCONNECT CDUPUNC (KAMLOCK) 

PIPE SUPPORT S-1 @
SEE DETAIL 

C- 302 C- 3 03 
Thl~ dro'lllrng la thl!l pmperty o1 MACTEC Dlglrlol!ll!lr1ng and c.on~ultrng, nc. Including all patented and 
plllcnklble fer;~b.m:!il, ond/r;~r C(]nfidcntir;~l infurmation ond it.J!I uac ill conditioned upon the LI9Cnil 
~:~grl!ll!lml!lnt not to rt~producl!l ths drawing, iM wl'lete r>r p~:~rr:. nor tl'll!l mm:t~r'"tt~l dl!l&erib«J l:tlert~oM, 

the usa of the drDwlng f.or cny purpoBB othar 11'1an apedflccll~ parmrtted In wrltfng by MACTEC 
Engin~ing end ConsuMing, Inc.. 

2 0 2 4 

SCALE OF FEET 

3/a" ~ 1'-D" I EXISTING GRADE 

PROJECT NO:DRAWN: 
CIVIL6 10 7 -10 - 0016DEL 

DAPL EXTRACTION PILOT TESTENGINEER: SCALE:ISSUE!l FOR CONSTRUCTION REO MAP 
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(207 ) 775-5401DATEo DATE: 
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GALVANIZED 
STEEL U-BOLD 	 1!-5" (lYP) 1---------24"--------< 

(4) 5/8"¢ STAIN LESS DR ANCHOR EX ISTING STEELSTEEL C6x8. 2 STEEL ANCHOR BOLT WALL PAN ELCHAIR FOR 1/2" (lYP) ---j nr1 1/2" (lYP) .(ADHESIVE ANCHORS) 
6" MINI~U~ EMBEDMENT 

PIPE DIAMETER .1/2x8x8~ 
STEEL STRAP CLAM P 

I 
STEEL STRAP CLAI.I P 

TUBE STEEL 4x4x 1/4 FO R PIPE DIAMETER FOR PIPE DIAMETER 
STEEL C6x8. 2 AND INSULATION SLEEVE AN D IN SULATION SLEEVELENGT H AS REQ UIRE D I.r~..~ r BASE PLATE EXISTING ' , • • 

(8"0 PIPE)
PLAN 

-<!>
CONCRETE WALL -----...._ ~ ' 1/2 STEEL PLATE ,. ~ . I1/4 

L 3x3x 1/4 SECTIONLENGTH AS 

REQ UI RED 
 NTs 0 0 -~ 

(G\ SEE DETAIL T UBE STEEL l PLAN4x4x1/4 NOTE:SECTION 	 C-~303 i"¢ BOLTS i"¢ STAINLESS STEEL 

NTS EXPANSION BOLTS 
PIPE SUPPORT OPTION : SECTION -<!>- MIN 2 ~· EMBEDM ENT 

SUPPORT ROD HANGER WITH Nrs 
CLEVIS HANGER FROM EXISTING PIPE SUPPORT S-3 DETAIL C PIPE SUPPORT S-4 DETAIL DPIPE INSULATI ON SLEEVE BUILD ING PURLINS, CONSULTw-============--yj NTS NTSC-1 0 1 C-303 C-101 C- 303 

C-302 
ENGIN EER FOR APPROVAL. 

C-302 

~T~E SUPPORT S-2 DETAIL c-GV 
PIPE IN SULATION303 SLEEVE STEEL STRAP CLAMP FOR PIPE 

DIAMETER AND INSULATION SLEEVE 

CONTI'JN MENT PIPE2" RGS ELECTR ICAL CONDUIT 
3/4" RGS HEAT TRACE CONDUIT 

3/4" RGS HEAT TRACE CONDUIT 
C3X4.1 @MAX 

2" RGS ELECTR ICAL CO NDUIT 

12"¢ DR 15"¢ SONO-TUBE 
7'-0" D.C. CONCRETE SUPPORT BASE NOTE: 

PIPE SUPPORT OPTION 2: 
FOR USE WITH HO PE OR 
PVC CONTAINMENT PIPE 
OPTION 2. 

(4) 1/2"0 ADHESI\IE STAINLESS b 
ISTEEL ANCHOR BOLTS, ¢ 

5" MINIMUM EMBEDMENT 1/4
~"x8"x8" 

0
ELEVATION 	 I 

;, 

PIPE SUPPORT S-1 DETAIL NTS 


NTS 

STEEL STRAP CLAMP FINISH GRADE oq FINISH GRADE 4q
FOR PIPE DIAMETER 	 ------------~ d ---------------~ d 
WITH INSULATION SLEEVE"'I 

N d d
CARBON STEEL CONTAINMENT PIPE 

2" RGS INSTRUMENTATION CONDUIT (lYP) 

PO ST @ 20' -0" MAX SPAC ING ~TI:E SUPPORT S-58 DETAI~-GX?303w 	 C-302 

STEEL C6xB. 2 
B"x8"x f STEEL PLATE WITH 4 - r ADHES~E 
STAINLESS STEEL AN CHO R BOLTS MINIMUM 5 " 
EMBEDMENT - 12"0 SONO-TUBE CONCRETE 
SUPPORT BASE 
2- #3 TIE S @ TOP 4" BEAM 

NOTE: 
REQUIRED ROD SIZE

PIPE SUPPORT OPTI ON 1: FOR 
PIPE SIZE (1) ROD DIA USE WITH CARB ON STEEL 

CONTAI NM ENT PIPE OPTION 1. 1" 3/B" 

HANGER ROO"' x I 1/2" 3/8"12" ¢ SONO-TUBE c.J:!: (SEE TABLE) 
CONCRETE SUPPORT BASE 	 ...,."' 2" 3/8 " >~ 

3 " 1/2" 

5/B"4"'0 CLEVISI 
6" 3/4"¢ HANGER 

"4 8" 7/B" 

RUN PIPE 
(1) PIPE SIZE DR OD OF 

<:) 4 q

I 
<:) (8"¢ MAX) 

INSULATION SLEEVE 

NOTE: 

ELEVATIO N PIPE INSULATION SLEEVE 	 TIGHTEN ALL STEEL STRAP CLAMPS, 
ALLOWING FOR PIPE EXPANSION AND

ROD HANGER WITH CLEVIS HANGER CONTRAC TI ON - DO NOT OVER TI GHTEN .ELEVATION 
PIPE SUPPORT S-2 

Ttlis drawing ie: the property of MACTEC Er.gin e&ring and Consulting, Inc. inclid ina all patent&d ood ~):E SUPPORT S-5A DETAI~-~	 DETAIL 
polcnlable fect"""e:!l, ond/ or coofid en licl infOf'"malion ond ib u~e '1:~ ~ondiiiooed upon t~ u~er~ 

NTSa gree ment not to r eprodu ce tl'le drcwl ng , in wnolc o.r po rt, nor the materiel described th ereon, 303
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CuN~ !RUCTION SPECIFIVAIIONS: 4. SEALER/HARDENER: • ONE-PIECE SFAMLESS CONSTRUCllON. 4. ABIJVEGROUND - PREFABRICATED DOUBLE CONTAINMENT SYSTEMS (PREFABRICATED) 


MQ<FIU. AND CDMf!AC!!QN 
 • 	 DESIGN TO PR£1191T RAINWATER FROII ENTERING 1HE CONTAINMENT TANK. 
• 	 APPLY SFALER 10 PUMP ENCLOSURE VAULT FlOOR AND Sl.toiP SURF)C[S, SE"ALANT SHALL • COliER DESKlHED WITH THICKIESS EQUAL lO 1HE THia<NESS Of THE nlP Of" 1HE • CARRIER - SCHEDLU BO PVC, SOC<EI" WELD PIPE. PIPE AND F1T11NGS SHALL BE 

CONSIST Of" A PENEIRATING. PERMANENT SE:AUER PROVIDING CHEMICAL AND ACID STRAIGHT SIDEWALL WITH AT LEAST 3 FIAT AREIS. 	 FACTORY MADE WITH CARRIER PIPE PERMANENTLY ATTACHED TO 1HE CONTAINMENT PPEI. GRAIIEL BORROW AND GRAIIEL BASE: RESISTANCE. USE IIOXIE 1500 BY IIOXIE NIERNATlONAL. DURO-NOX BY NOX CREJEII, OR • 	 PROYDE AT LEAST 3 UmNG WGS AND J CONCRETE SLAB AlTACHMENT LUllS. RE"ADY FOR FIELD SOLVENT WEI.DtiG OF THE DOUBLE WALLED PIPING. 
APPROIIEII EQUAL • CONTAINWENT PIPING - SCHEDULE 110 P\IC, SOCI<ET WEI.D PIPE. PAO\IIDE FACrORY 

SHALL BE MASSHIGHWAY M 1.03.0 GRAIIEL BORROW lYPE A. B. C, OR D. MAlERIAL 
• 	 W.~IAL - <li!AVEL BORROW FOR FILL LOCAnONS OR GRAVEL BASE CONSTRUCllON • 	 OSHA DESIGNED FIIIERGLASS LADDER WITH TANK AND SLAB ATTACHIIENT HARDWARE WITH 

REQUIRED CIGES. 	 INSTALLED CENTRALIZERS. PRO\IIDE P\IC STYLE B TERMINAllON F1T11NG ON THE mesgn AND YfCEIADQNSHALL BE FREE OF lRASH, ICE. SNOW, TREE STUMPS, AND OiliER UNSUITABL£ AND • PROYDE F1T11NGS AND CONNECllONS AS SHOWN ON THE DRAWINGS WITH EPDII ~KETS. CONTAINMENT PIPE IN THE INSPECllDN/CUEANOUT STRUCT\.IRE. PREFABRICKIED DOUBLE 
DEI..Eil:RIOUS IIA'ImiALS. IT SIW..L BE Of SUCH A NA'IURE AND CHARACllH 1l1AT IT CAN CONTAINMENT PIPING WHERE INDICATED ON 1HE DRAWtiGS SHAY. BE PREfABRICATED1. TOPSOL: 	 • llllt.IMUM 2.4" Dw.l~ IIIANWAY WITH AN EIIIERGENCY PRESSURE REUEF DEVICE.BE COW~ TO THE MINIIIUW SPEDFIED DRY DENsnY INDICATED BELOW. DOUBLE CONTAINMENT PIPING SYSTEII EOI.JAL TO GUARDIAN SYSTEII MANUFACTURID BY 

• 	 INTERNAL PPING SIW...L BE SUPPORTED FROII 1HE TANK WAY. 0 6' IWCIMUM SPACING, IPEX, INC. OR APPROYED EQUAL• 	 P!JaMENT - IWCIMUN 12-lNCH UFTS • 	 MATERIAL - STRP AND REUSE EXISTlNG TOPSOIL. IF ADDIOONAL TOPSOIL IS REQUIRED.• 	 COMPACllON - fOR IIACICFIY. MA'ImiALS PlACED IN VEGETATED AREAS. COMPACT lO A DFf5ITE MAlERIAL SHAY. BE A LOCAL WELL-QWIED nlPSCIL OR LOAM MATERIAL
MINIMUM DENSITY Of 82ll: {NEASURED AS A PERCENT~ Of" THE IWC. Din' DENSITY AS 5SUITABLE fOR THE RlRMATION OF A SEED am, SEED GERMNATION AND PLANT GROWTH. UEVE7I=.:~·ED BY POLY PROCESSING COMPANY, AND SHALL EXIEHD TO WITHN 2&".t ~~~~H~~~~si.:S:~G~1:~~~t~E 
UNDER I'AVEJIIENT OR GRAVEL SURFACE, COMPICT TO A MINIMUM DENSilY OF aa IN : ~p~--O~~NCcil11~ USING A HAND TAMPER.. 2· 
PLACE DENsnY MAY BE DE'ImNINED BY DENSITY lESTINC CONDUCTED AT A fREQUENCY IJ;31.6. 

OF I lEST (ASIII D 811~8 - NIJCI.EAR GAIJQE) PER UFT PER BOO SF OR PER :WO LF 2. VECETAllON: • PRDYDE AN UllRASONIC LEYEL TRANSMIT'Im SUITABLE fOR A NON-HAZARDOUS '-''-"'-"'-".A.'-"..._,..._,.A.'-"''-''-'._....._....._......_,...._.A......_......_.A......._......_..._..._...._.._.A..._...._.A.,._,,._,,_.,....,....-.._,.~ 


OF TliEMCH (IIINMUM :Z TESTS PER UFl). DMRONIIENT. 6. PIPE TES"mG - INSTALLED CARRIER PIPE SHALL BE PRESSURE TESTED AT 50 PSI FOR A 2 


DE!l:RMINED BY ASIII D BBB). FOR BACKFILL MATERIAI!I PLACED IN 'IRAFTIC AREAS 

• 	 SUBMITTALS - fDfl EACH SOURCE Of" GRAIIEL BORROW SUBMIT lO 1HE ENGINEER A • SEED MDC - BRAND NANE LAWN MDC !MTAIII.E fOR SUN OR SHADE COtlliTlONS. • DESIGNED fDfl OUTSIDE I.DCAllONS. HOUR PERIOD WITH NO L.EAKAGE. llHY 1..EAK1« 'MLL BE REPAIRED AND RETESTED UNTIL NO 
GRAIN SIZE ANAL'I'SIS (ASIII D 422.) AND A MOISTI.ftE-DENSITY CURVE (STANMRD • PLACEMENT - PER VENDOR INSTRUCTIONS OR A loiiNIIIUIII Of" 1.5 lB. PER 1000 SQUARE • CAPABLE Of" PRO\IIDING A 4-2.0 rnA SIGNAL fOR REMOTE INDICAllON (11'1' OTHERS). I..EAKAGE OCCURS DURING THE lEST PERIOD. 

PROClOR - ASIII D 81111). fOR All. SOIL MATERIALS FROM Of"f-5ITE SOURCES. PRDYIIE FEET. 
 • POWER SUPPLY 110 YAC.• 	 SUBIIITTALS - YDIDDR INfDRIIATlON INCLUDING SPECIES PRESENT IN THE SEED IIX,a..EAN CERnFICAllDN PER MEDEP RESIDENIW.. STANMRDS. PIPE INSIII ADQN·GERMINATlON AND PURITY. 


2.. Pf'E BEDDING: 
 3. lEAK DETEC110N 
IN5EifCTXlN/CI fAN-QllT SJBUCIYRE· I. PROVIDE Al..l.ININUM JACKET PFIOTECTM st.£E.VES AT AU. SUPPORt'S. 

• 	 IIA'ImiAL - USE GRAIIEL BORROW MA'ImiAL EXCEPT loWOMUIII SlONE SIZE SHAY. BE • I..£N( SENSOR SHALl. BE A CAPACrTM PROXIMITY S'MTtH OF PP WITH A NEw. 4X RAnNG 

!6-INai. 1. PRECAST CONCRETE STRUC'IUR£; THAT OPERATES BETWEEN -13 AND 1 !58'f. 
 2. ABIJVEGROUND PIPING

• 	 P!JaMENT - IWCIMUM B-INCH UFTS • POWERED BY 110 VAC. 
• 	 COMPACllON - SEE GRAVEL lllRROW AND <li!AVEL BASE. • INSPECTION/CLEAHOUT MANHOLES SHAY. BE 3"-11" WDE X 5'-D" LONG AND J'-11" DEEP • SENSOR TO BE 34mm Dw.l~ WITH YAR-.E SENSITMTY ADJUS1111ENT. • 	 1HE INSUlATION SHALL BE 2" THICK FIBERGLASS PIPE INSULAliON AND CONfORM TO• 	 SUBMITTALS - FOR EACH SOURCE OF PIPE BEDDING SUBIIIT TO THE ENGINEER A GRAIN (INSIDE DIMENSIONS) PRECAST CONCRETE STRUCI1JRES. MAN-IDLE SHALL BE • 	 PROYDE A lEAK DETEC110N SYSTEM PANEL fOR FACH OF THE OAPL TANKS SUITABLE ASTII C547, ASTII C1136, AND NFPA 9011.SIZE ANAL'1'51S (ASIII D 422.) AND A MOISTURE-DENSITY CURVE (STANMRD PROCroR - MANUFACTURED IN AcooROANCE WITH ASnll C 478 FOR H-2.0 UW)ING WITH CONCRETE fOR IIOUNTlNG NEAR THE TANK ON A STAND PRDYIIED BY 1HE TANK MANUfACTURER. 


ASnll D Hfl). DESIGNED TO OBTAIN A MtiiMUM COMPRESSIVE STRENiml OF 4,000 PSI ~ 2.B OAYS. • THE INSULATION SHALL HAVE. A IWCIIIUM THERMAL CONDUClMIY (K) OF 0.2.2
• 	 PRDYDE CONTACTS IN THE ~EL FOR REMaTE TRANSNISSION OF THE ALARM.
• 	 INSULAllON: INSULATE SIOEW.OU.S WITH EXPANDED POLYSTYRENE {EPS) RIGID fDAll BTUoiN/HRofNF.• 	 lO BE INSTAI.l.ED BY MANUFACl\IRER BE1WEEN THE INNER AND OUTER TANK WAIJ.S..INSULAllON. • 	 THE JACI<EnNG SHALL CONFORM TO ASnll [).374, ASTII E9B, ASTII 0882, ASTII 774, AND62IW.1 • 	 CAIIUE AND TANK WALl. PENETRATlON ISSEIIIILY TO BE PAO\IIDED BY MANUFACTURER. ASTII D7B1. 

I. PAIIENENT• 2. 	 ACCESS HATCHWAY: • 	 THE JACI<EnNG SHALL BE EOUAI.. TO SARAN 5110 VAPOR RETARDED FILII, 
MANUFACl\IRED BY THE DOW CHEMICAL COMPANY. 

• 	 W.'lmiAL - IIIASSHICHWAY 113.11.00 CLASS I Bm.IIIINOUS CONCRET! T'I'PE 1-1. SURFACE • HFAYY DUTY SINGlE LEAF CONSTRUcnON SHALl. BE OF 14" THICK OIAljONO PATtERN 

OR FINAL COURSE USE M3..11.03 TABLE A lOP COURSE. DENSE IIIX OR SURF.ta: ALUNINUII PLATE. USE HAWOAY PRODUCTS, IIODEL NO. H1WJ&ol8 OR APPROVED EQUAl.. • POWER SUPPLY 110 VAC 
 J, UNDERGROUND PIPINGTRE"AlliiENT. BASE COURSE USE 113.11.03 TABLE A BASE COURSE. IlNDER COURSE OR • LOAD RAllNG: MINIIIUM H-20 LOADIIIO. • 	 AWIIINUM HFAT TAPE lO BE SIZED lO PROVIDE A 6T Of IID'F FROM AMBIENT 
DENSE BINDER COURSIE. 	 • FRAME: EXTRUDED ALUMINl.tol FRAME CHANNEL FRAME. TEIIPERAlU'IE {MINIIIUIII SIZE PER TANK 2.100 WATTS). • 	 THE INSULATION SHALL BE INSULATED WITH 2." 1HICK EXIRIJOED POLYSl'iRENE PIPE• 	 P!JaMENT - THE 111\JMINOUS CONCRET! MIKT\JRE SHALl. NOT BE PLACED WHENEVER • All. HARDWARE INCWDING LAlaiES, UmNG IIECHANISII ASSEMBUES, OUIDES, BRACKETS, • 	 HFAT TAPE TO BE SIZED AND INSTAl.LEl) IN FACTORY BY TANK MANUFACl\JRER, PRIOR TO INSUlATION AND CONFORII lO ASIII D1822, ASTII D11121 , ASTII C272, ASTII <:!11 B, ASIII 
UIIITAllONS STATED IN MASSHGHWAY SECllON 460, UNLESS 1HE CONTIWmiR HAS A ss. 
THE SURFACE IS WET OR FROZEN OR WHEN THE TEIIPERAlURE IS OUISIDE 1HE HINGES. PINS, HOLD OPEN ARIIS, R£l.EASE HANDLE. AND GUIDES SHALL BE WADE OF J18 

INSTALLATlON OF 1HE :z• POLYURETHANE INSULAllON. D2.1142, ASIII E9115, ASIII D2.1:ZII5, AND ASTII 011811. 

COLD M"ATHER PAVING PROCEDURE AI'PROVED BY THE ENGINEER. 1HE CONJRACroR • TNoiPER PROOF HINGES SHALL BE ACCESSIBLE ONLY WHEN THE ACCESS DOOR IS tl THE 
 • 	 SUPPLY HFATING SYS1ell CON1RDY.ER MOlMTED ON 1HE EX'ImiOR Of rACH TANK, RATED • 	 THE INSULATION SHALL HAVE. A IWCIIIUM THERMAL CONDUClMIY (K) OF 0.259 
SHALL BE RESPONSIBLE fOR SUBIIITTING 1HE PROC~E AT LEAST ONE WEEK Ill OPEN POSmON. 	 NEw. 4, SUITABLE fOR NON-HAlARDOUS LOCAllONS. BTUoiN/HRof"NF • 
.oDVANCE OF ANY PAYING OPEIWIONS TH.\T MAY RESULT IN P!JaMENT OF 1HE • PROVIDE A RECESSED umNO HANDLE AND NON-cORROSIIIE PADI.DCK BAR. • PROYDE AN OYER TEMPERAlURE THERMOSTAT SET AT 1!50'F. • 	 THE JACI<EnNG SHALL CONFORM TO ASnll [).374, ASTII E9B, ASTII 0882, ASTII 774, ANDBll\IIIINOUS CONCRETE PAVEIIENT otmllllE OF 11-£ TDIPERA'IURE UMITATIONS STKIED IN • INSULAllON: INSULKIE ~ WITH EXPANDED POLYSmENE (ESP) RICD FOAN IIISULATION. ASTII D7BI.HGHWAY SECnON 480. 1HE 111\JMIIIOUS CONCRETE PA11EMEHT SHALl. BE PLACED IN !1. SUBMITTALS - TANK, LEVEL TRANSMIT'Im, I..£N( DETECTION, AND HrAllNG SYSTEM fOR • 	 THE JACI<EnNG SHALL BE EQUAL TO SARAN 5110 VAPOR RETARDED FILII,TWO UFTS (BINDER AND TOP COURSES). A THIN Ut.IFORM TACK COAT SHALl. BE J. SUBIIIITTALS: VENDOR SHOP DRAWINGS ON THE PRECAST CONCREnE VAULT, JOINTS, AND MATERW..S. PRESSURE AND TEIIPERAME RAllNG, FUNCllON, AND OPERATlON. MAHUFACl\IRED BY THE DOW CHENICAL COMPANY.APPUED PRIOR TO PLACEMENT OF THE TOP COURSE. 	 ACCESS HAn:tfWAY. 

• 	 COMPACllON - NO COMPACllON lESTING IS REQUIRED, BUT THE 111\JIIINOUS CONCRET! PIPINQ AbO YAD!f'S PIPINQ AND IW\IE SU!lN!Tlj\1 !i; 

CONllNUOUS OBSERYiillDN 11'1' THE CON1RAC1tlR AND ENGINEER 

F'A\'EMENT SHALl. BE COMPACTED TO A SMOOIH FIRM FINISH IS DETD!IoiiNED BY PII!IP ENQ.QSURE Y&T· 

• 	 SUBIIITTALS - SUBIIIT TO THE ENGINEER A JOB MIX fORMULA FOR EACH BITUMINOUS 1. PRECAST CONCRETE STRUC'IUR£; 1. EIALL VALVES ~) I. fOR MATERIALS, P~E RAllNG, FUNCllON, AND OPERATION. 

CONCREnE ClASS USED. 


• INSPECTION/CLEAHOUT MANHOLES SHAY. BE 11'-o" WDE X 11'-D" LONG AND J'-8" DEEP • PVC SIZED TO IIATCH 1HE PIPtiG SHOWN ON THE DRAWINGS, TRUE lNON DESIGN, FULl. EXJl!ACTilN PYMPSIB!JfiDJRA! S!ff! 	 (INSIDE DIMENSIONS) PRECAST CONC~ STRUCI1JRES. MANHOLE SHAY. BE PORT, AilS HANDLE, EPDIII 0-RINGS AND SEALS, TEFLON RENE.WHILE SEIJ, RATED 150 

i.WIUFACTURED IN AcooROANCE WITH ASnll C 4 78 FOR H-2.0 UW)ING WITH CONCRETE PSI AT 7!1'F WITH fLANGED ENDS. 
 I. PUMP1. Pf'E SU'PORl'S: DESIGNED Ttl OBTAIN A llltiiMUIII COMPRESSIVE STRENiml Of" 4,000 PSI ~ 2.B DAYS. • BALL VALVES SHALL BE CAPABUE OF OPERAnON BEtWEEN 30"F AND 140'F. 

• INSULAllON: INSUlATE SIOEW.OU.S WITH EXPANDED POLYSTYRENE {EPS) RIGID fDAll • THE VALVE SHALL BE EQUAL TO DUO BLOC TRUE UNION IW.L VALVES IIADE BY • 	 Cl PUMP WITH 31 ass FRAIIE. FLANGES, ll.AMPS, AND HARDWARE.• 	 STEEL - ASTII Me, ASTII A 500 AND/OR ASnll A 601 INSULAllON. 	 ASAHI/NoiERICA DR APPR!1oiEII EQUAL• 	 WELDS SHALL BE E70XX. IN ACCORIWICE WITH A'ltS D1.1 • 	 1~ Dw.l~ EPDIII HOSE WITH J Iass INSERT MATERIAL. 
• 	 ANCHOR BOLTS - ADHESIVE ANCHORS, STAINLESS STEa, ASIII A 3117 • 	 EPOX'I' SHOES.2. ACCESS HATOfWAY: 2. PINCH VALVES• 	 FINISH - ONE CMT LATEX PRIIIER AND TWO CQIJS LATEX FINISH TOP CQIJ (COLOR • 	 BUNA SFALS. 

GRAY). PREPARAllON OF SURF.ta: SHALl. BE IN ACCORDN«:E WITH SSPC SP-2, SP-3, • HEAVY DUTY DOUBUE LEAF CONSTRUCllON SHALL BE OF •• 1HICK DWoiOND PA~N 	 • MAXNUM CONllNUDUS OU1PUT 11 GPIII AT 100 RPM. llllt.IMUM RATED DISCHARGE
SP-8, OR SP-7 AS REQUIRED RlR SURFACE CONDITION OF STEEL ALUNINUII PLATE. USE HALUOAY PRODUCTS, MODEL NO. H2WBDBD OR APPRO'.IEl EQUAL • 	 THE PINCH VALVES SHAY. BE OPEN FRAME, IIIECHANICAL PINCH lYPE WITH FLANGm PRESSURE 200 PSI.ENDS ON THE BODY AND SUEEYE TIIIM.• 	 LOAD RAllNG: IIINIMUII H-2.0 l.IIIIDING. • 	 PUIIP MODEL I SPK25 HOSE PUMP.• 	 THE SLEEVE SHALL HAVE 10Dlli PORT FOR 1HE ENT1RE LENCmi Of" 1HE SLEEVE AND BEpA!j!-IN-PUCf Q!NCRffi" • 	 FRAME: EXTRUDED ALUMINl.tol FRAME CHANNEL FRAME. • 	 MANUFACl\IRER SHALL BE WKTSON-MARI.DW BREDEL• 	 All. HARDWARE INCWDING LAlaiES, UmNG IIECHANISII ASSEMBUES. GUIDES. BRACKETS. YISIILE WHILE BEING PINCHED IN AU.. POSITIONS. 

1. 	 MDC: HINGES. PINS, HOLD OPEN ARIIS, R£l.EASE HANDLE. AND GUIDES SHALL BE WADE OF 316 • THE SLEEVE TRIM SHAY. BE ONE PIECE EPillll WITH INTECRAL f1.ANClES RETAINED 11'1' THE • 1 HP TEFC MOTOR WITH 2JIPI 1e POWER SUPPLY. 

ss. fLANGE BOLTS. TABS SHALl. ATTACH THE SI..EE\'E TO 1HE PINCH BAR. 


• 	 STRaiGTH - IIINIMUII 4000 PSI 2.8-0AY COIIPRESSIVE STRENGTH. • TNoiPER PROOF HINGES SHALL BE ACCESSIBLE ONLY WHEN 1HE ACCESS ODOR IS IN 1HE • THE STEEL PINQI IIIECHANISM SHAY. BE DOUBLE .ICnNG. CAST PAifiS ARE NOT 2. VARIAIIUE FREQUENCY DRIVE 
• 	 WATER/CEMENT RAllO - IIINIMIM 0.45. OPEN POSmON. ACCEPrABLE. 	 120/:lot<WAC, 1-PHASE• 
• 	 SLUMP - J {:1:1) INCHES. IWCIMl.tol SWMP IIAY BE INCREISED ONE INCH FOR • PROVIDE A RECESSED UmNG HANDLE AND NON-cDRROSIIIE PADI.DCK BAR. • 	 NON-RISING STDI AND IWIDWHEEL. • 	 NEw. 1 ENCLOSURE (MOUNT IN NEw. 4X ENCLOSURE)IIE1HDDS OF CONSCUOAllON OIHER 1HAH VIBRATlON. SWMP W.Y BE INCRFASED TO 7 • INSULAllON: INSUlATE ~ WITH EXPANDED POLYSmENE (ESP) RIGD FOAN IIISULATION. • 	 EQIW. TO SERIES 70 MANUFACl\IRED BY RED VALVE. CO, CARNEGIE. PA. INTEGRAL ICEYPAD WITH LCD DISPLAYtiCHES WHEN SUPERPLASllCIZERS oiRE USED 
• 	 AIR ENTRAINMENT - 4 {:1:1.5) PERCENT. PRO\IIDE AIR ENTRAJNIIENT USING J. SUBMITTALS: VENDOR SHOP DRAWINGS ON 1HE PRECAST CONCRET! VAULT, JOINTS, AND • TRANSISTOR 1: RESISTOR BRAI<IIIC 

3. CHECK VALVES &-DIGITAL INPUTS, 2. RELAY DUTP\IlS, :Z DIGITAL OU1PUIS, 2. ANALOG INPUIS, 2. ANALOGAIR-ENTRAINING AllloliXTlH: 	 ACCESS HATt:HVMY. 
OU1PUIS 


33 SIZE 157. • P\IC SIZED TO IIATCH THE PIPING SHOWN ON 1HE DESIGN DRAWINGS. WITH P\IC BAY.. 0-!IODHZ OUTPUT fREQUENCY 

• 	 COAASE AGGREGATE - loWOMUM NOIIINAL AGGREGATE SIZE OF 1-1/2 INCHES (ASIM C 

I FN< QE'TECI!ON 14ANHOI E· 	 • EPDIII SEATS AND SFALS RATED AT 150 PSI KT A TEMPERA'IURE Of I OO'F. • REVERSING fUNCllON 
P!JaMENT, SI.JBMIT A IIIX DESIGN FOR FACH STRENGTH AND l'I'PE OF CONCREtE. • SOCKET WELD ENDS. RS4M MODBUS PORT 

SUBIIIT A CDMPI.£TE UST OF IIATERIALS INCLUIING l'I'PE; BRAND; SOURCE AND NoiDUNT 1. PRECAST CONCRET! MANHOLE: 5-RlOT DIAIIE1ER (INSIDE DIMENSION) PRECAST CONCRETE • RATED fDfl FULl. VACUUII SERVICE. • RATED FOR 1-JHP l.lW)S

OF CEIIENT, FLY ISH, POZZOLANS, GROUND SLAG, AND ADIIIKT\JRES; AND APPUCAII..E MANHOLE STRUClURE. MANHOLE SHALl. BE MAHUFACTURID IN ACcoRDANCE WITH ASnll 


• 	 SUBMITTALS - . CDNa:!ETE MIX DESIGN - TEN !».YS MNMUM PRIOR lO CONCRETE 

• 	 EQIW. lO TRUE UNION IW.L CHEll< VAI..YES IIADE BY ASAH/AIIERICA OR APPROVED THE YFD SHALl. BE EQUAL TO BWXlR YS1SP-&-1-1-B.REfERENCE SPECFlCATIDNS. 	 C-478 WITH CONCRETE DESIGNED FOR A IIIINNUM SOOD PSI 28-DAY COMPRESSM: EQUALSTRENGIH. SHIPLAP JOINTS BETWEEN RISERS Noll ~ SHAY. BE SFAUED Ttl PRO\IIDE A 
2. 	 CEIIENT: WATER-llCHT JCMNT WITH D-RING GASI<ET OR A Mlt.IIIIUM 1-IIICH STRIP OF BUTYL RUBBER PORTABLE SPILL PAN 


SFALANT. 
 PIPE IWfBIAI S· 

• 	 AS1lll C 1!!11, l'I'PE I OR II OR ASIII C !195, lYPE IP(MS) OR IS{IIS) BLENDED CEMENT • lWO-WHEELED ROLL-UNDER SPILL PAN WITH APPROXNATE 40 GI.LLON CAPACITY 
EXCEPT IS MODIFIED HEREIN. 1HE BLENDED CEIIENT sHALL CO~I!IT OF A MIKT\JRE OF 2. FRAME AND COYER: HFAVY DUTY CAST IRON IN ACCORDANCE WITH ASnll A-48, CLASS 3SB 1. PUMP ENCLOSURE VAULT: SCHEDULE BO P\IC, soct<ET WELD PIPE. 110-INQIES X 3D INCHES X B INQIES DEEP. 
AS1lll C 1!!11, l'I'PE II, CEMENT AND ONE OF THE fDU.DWING MATERIALS: AS1lll C 61B GRAY IRON. PRDYIIE WATER-TIGifT FRAME WITH NEOPRENE GASKET AND l'I'PE D S11W' IRON • 	 ALUMINUM FRAIIE AND HANDLE WITH A FIEIERGI..ASS PAN. 
POZZOLAN OR FLY ISH, ASnll C 989 GROUND RON &LIST-FURNACE SLAG. THE FASTENING DE.VICE SUITABL£ FOR LOCKING WITH PADI..OCI(, PAO\IIDE NEENAH FOUNDRY 2. UNDERGROUND PIPING: • 	 PAO\IIDE A 3/4-INCH NPT STAINLESS COUPUNG IS PROVIDIED FOR ATTACHING EITHER ACATALDO NO. R-1 916-F DR APPR!1oiEII EQUALPOZZOLAN OR FLY ASH CONTENT SHALl. NOT EXCEED 25 PERCENT BY WEIGHT OF THE VALVE OR PUMP fOR DRAtiiNG.
lOTAL CEIIENTTTIOUS MATERIAL. THE GROUND IRON EILAST-FURNACE SLAG SHALL NOT 

• 	 CARRER PIPE - HOPE DR II, FUSED. IPS SIZED PIPE. • PAO\IIDE A SPILL-BAAROW"' IS MANUFACl\IRED BY TRANS DMRONMENTAL SYSTDIS, INC.,EXCEED 50 PERCENT BY WEIGHT OF lOTAL CEIIEN1TT10US MATERW.. FOR EICPOSED J. MANHOLE STEPS: POLYPROPYIDIE PLASllC MANHOLE STEPS AT 12.-INCHES CN CENTER. • CONTAINMENT - SCHEDULE 40 Po'C, soa<ET WELD PIPE DR HOPE DR 17, fUSED, IPS (TESI).CONCREtE, USE ONE IIANUfACTURER fOR EACH l'I'PE Of" CEIIENT, GROUND Sl.m, FLY 

ASH, AND POZZOLAN. 
 SIZID PIPE. 

OTHER OONJJWjiQR SU!W[ITAL$;4. SUBIIIITTALS: VENDOR SHOP DRAWINGS ON THE MANHOLE. JOINTS, STEPS, FRAME AND
3.. REINFORCEMENT: CCMR. 	 J. ABCYEGROUND (FIELD FABRICATED)• 

• 	 REINfDRCJNG BARS: ACI 301 UNLESS OTHERWISE SPECIFIED. ASTM A 111!1 WITH THEI 1. VENDOR !»>TA ON GATES (SEE DRAWING c-3111) 
Q6fb SJI!BAGE TANK • CARRER - HOPE llR 11, FUSED. IPS SIZED PIPE. 2. PHOTOGRAPHIC SITE DOCUMENTATlON PRIOR TO AND ~ COMPLEilON OF THE WORK.BARS MAAKED A. S. W, GIWlE 110; OR ASTM A 996 WITH THE BARS MAAKED R, GRADE 

• 	 CONTAINMENT OPTION 1 {USE WITH PIPE SUPPORT OPTION s-liA) - STEEL. PIPE 

'! 
eo 

• 	 WELilED WIRE FABRIC: ASIII A 111!1 OR ASIII A 487. PROVIDE FIAT SHEETS Of I. TANK CDNfDRIIING TO ASIII A !IJ/A !13M, GRADE A OR B. l'I'PE E OR S. SCHEDULE liD BI..ACK 

WELilED WIRE FABRIC FOR SlABS AND TOPPINGS. 
 STEEL PIPE; OR API SPEC 5L SFAMLESS OR ELEctRIC RESISTANCE WELDED, SCHEDULE 

Ill, BLACK STEEL PPE AS SPECIFIED IN ASME BJ1..B. 

' 
• WAY. THICKNESS CALCULATED BASED DN A SPEaFIC GRAVI1Y Of" 1.10 AND A HOOP 


STRESS OF 100 PSI 0 I OO'F, USIIG ASnll D 19911 REQUIREMENtS. • CONTAINMENT 0PT10N 2. (USE WITH PIPE SUPPORT OP110N ~B). SCHEDULE BD PYC. 

• 	 ROTimONALLY-IoiDLDED, HICH DENSITY CROSS-UNKED POLYEnfYLEN£,. DOUBLE WALL, FIAT SOCKET WELD PIPE OR !lOPE DR 1 1, AJSED, PS SIZED PPE. 

Bamlll TANKS WITH AN OXIDATION RESISTANT UNER SYSTEM. 
• 	 EACH ISSEiotll Y SHALL CONSIST OF A CYLNlRICAI., ClOSED TOP INNER PRIMARY TANK 

WITH A CAPACITY Of B,700 GALLONS ANO A CYUNilRICAI.., OPEN TOP OUTER CDNTAII<IIIENT 
TANK. 
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BEACON DAPL DENSE AQUEOUS PHASE LIQUID7ON MCP 

~ 100 ~ DR DRAIN 
I 

~ ~ 
¥ ~ 

I 
I 
I 
I 

~0
I 
I 

IDIA~ER I 
I

0--J 
TROUBLE 

~Q ¢~~ ¢ ¢ ¢ ~ ~ ::: .i Q~6 
I 
I 

EP 

EW 

FAH 

FAL 

FE 

Fl 

FIT 

FQI 

FR 

EXTAACTION PUMP 

EXTAACTION WELL 

FLOW ALARM HIGH 

FLOW ALARM LOW 

FLOW ELEMENT 

FLOW INDICATOR 

FLOW INDICATOR TRANSMITTER 

FLOW TffiALIZING INOIO.TOR 

FLOW RECORDER 

I FS FLOW SWITCH 
I 
I 

HOPE HIGH DENSITI POLYETHYLENE 

I 
I 

HS HAND SWITCH - ON/OFF (MAINT.) 

I HT HEAT TRACE 

HTCP HEAT TRACING CONTROL PANEL 

LAH LEVEL ALARM HIGH 

I 

------0 ------
TANK HEAT 

TRACE 
CONTROL 

PANEL 
(THTCP) 

---, 
I T-1 

OAPL DUAL WALL 
STORAGE TANK 

HEAT TRACED AND INSULATED 
(8.700 GALLONS) 

1/2" HOPE BALL VALVE 
(MANUAL VACUUM BREAKER) 

--------sHTCP 

A -1-l 
HEAT TRACE I 

CONTROL PANEL I 
(PIPING) I I 

I 
I I 

I 
IEMERGENCY STOP t 

HS p~~_l:l<::'_____ _ 
200~1 1/2"-DAPL-HDPE 

I
I---- 

4"-CONT-HDPE OR PVC 

1 

I 
I 
I 

--------------------------------------------------------------------------, 
I I I 1 
I I I 1 
I I I 1 
I I I 

LAHH 

Ll 

LS 

LSH 

LSHH 

LT 

MCP 

PAH 

PIT 

PSH 

PVC 

LEVEL ALARM HIGH HIGH 

LEVEL INDICATOR 

LEVEL SWITCH 

LEVEL SWITCH HIGH 

LEVEL SWITCH HIGH HIGH 

LEVEL TRANSMITTER 

MAIN CONTROL PANEL 

PRESSURE ALARM HIGH 

PRESSURE INDICATOR TRANSMITTER 

PRESSURE SWITCH HIGH 

POLYVINYL CHLORIDE 

QUICK DISCONNECT 
COUPLING (KAMLOCK) 

1 1/2"-DAPL-HDPE 

4"-CDNT-CS 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 

sc 
THTCP 

SAMPLE PORT 

SPEED CONTROL 

TANK HEAT TRACING COI\fTROL PANEL 

EMERGENCY@ 1",'~.·1
STOP PB 

I 
I 

I 
I I 

I 
I 

VFD 

YAH 

VARIABLE FREQUENCY DRIVE 

HEAT TRACE CONTROLLER FAULT 

~ -~- ~ 
 --_~ N_0TES:I I 
I GRADE 

I EXISTING LOADING DOCK 
I I L--------------------------------------- ~ll''"liF'"liF ~~wr-rl=d===='====r==='===r=====t===ii='i=1rliRTI""rTF-' I 1 Fa1-1oos 1s REsETABLE, BY oPERATORIII-I -III FQI- 100A IS NOT RESETABLE. 

1/2"-DAPL-HDPE I 
I 
I 

I 2. ALL ALARMS ACTIVATE AUTO DIALER. 
4"-CONT -PVC 

I I 
EMERGENCY I 
STOP PBl~=======-=~-

PIPE SLEEVES I 
(UNDER RAILROAD 

SPUR I
LEGEND 

I
PIPING (PRIMARY) PERISTALTIC PUMP 

PIPING (SECONDARY) 

SECONDARY CONTAINMENT I 1/2"-DAPL-HDPE I 1/2"-DAPL-HDPE 
AUTO AIR RELEASE

COMPUTER SIGNAL 4"-CONT-HDPE OR PVC 4"-CONT -HOPE OR PVCJ 
INSTRUMENT 

INSTRUMENT ELECTRONIC 

FlELD-MOUNTED 

UNION 
SIGNAL LINE 1 1/2" DRAIN 

LEAK DETECTIONFROI\fT OF PANEL (SUPPORT ASBALL VALVE MANHOLE (LDM-1) (EW)MOUNTED INSTRUMENT REQUIRE!))INSULATE AND HEAT TRACE 
EXTRACTION WELL _j
GATE VALVE 

1 1/ 2"-DAPL-HDPE (BY OTHERS)
LINE ID PLC FUNCTIONCHECK VALVE 4"-CONT-HDPE OR PVC 

PIPING MATERIAL INSIDE PUMP ENCLOSURE VAULT 
SERVICE PINCH VALVE '---------------
DESIGNATION 

PIPE TRANSITION
LINE SIZE 

--. PIPING MATERIAL 
SPECIFlCATION CHANGE 

Thra dro'A'lng Ia ths property of MACTEC En<g1nsert'n~ and Coneultfn~. Inc. rn~ludfng oil pat:entl!ld and 
pgtcntobtc feFJb.lre8, ond/~:~r confidential inklr~T'~Qtion and ibl us~ ia C~Unditianed upDn the U9C~ 
~:~grL!U!IMent no.t to raproduee ll'lll!l dr-ow~. in "MI'IIOII!I or port. nor tl'll!l mm..t!lrit~l L::h!lseril>l!ld tt'U!!I~on, nor 
1hao use or ttl• drowfng f.or ~:~n~ purpose other tl'lan spdh;::olty parmlfuld fn -.r1t\'"Mjl by PAACTEJ; 
Engineering ~:~nd Cansultir13, Inc. 
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ABBREVIATIONS SINGLE LINE DIAGRAM WIRING DEVICES GENERAL NOTES 
A 
1>1:. 

AMPERE 
ALTERNATING CURRENT S SIGNAL DESCRIPTION DESCRIPTION 1. All.. CONDUIT AND EQUIPMENT SHAll.. BE INSTALLED AND GROUNDED IN ACCORDANCE WITH THE RULES AND 

REGULATIONS OF THE CURRENT NATIONAL ELECTRICAL CODE. 

AD 
AFF 
AFG 
AIC 
ATC 
ATS 
AU)( 
AWG 
BKR 
c 
CB 
CKT 

AUTO DIALER 
ABOVE FINISHED FIUOOR 
ABOVE FINISHED GRADE 
AMPERES INTERRUPTING CAPACITY 
AUTOMATIC TEMPERATURE CONTROL 
AUTOMATIC TRANSFER SWITCH 
AUXILIARY 
AMERICAN WIRE GAUGE 
BREAKER 
CONDUIT 
CIRCUIT BREAKER 
CIRCUIT 

SEC SECONDARY 
SHLD SHIELDED CABLE 
SOHE SECONDARY OH ELECTRIC 
SV SOLENOID VALVE 
SW SWITCH 
SYM SYMMETRICAL 
T TELEPHONE 
TO TELEOIALER 
TDR TIME DELAY RELAY 
TEL TELEPHONE 
TM TELEMETRY 
TS TEMPERATURE SWITCH 

TRANSFORMER 

CURRENT TRANSFORMER 

POTENTIAL TRANSFORMER 

o) 100AF-- FRAME SIZE 
CIRCUIT BREAKER 

0 70AT-- llRIP AMPS 

-H SURGE CAPACITOR 

20 AMPERE, 120 VOLT DUPLEX 
RECEPTACLE 

+48"'---- ~g0'ifr~~ ~~g~~ AFF 

WP WEATHERPROOF 

GFI ~~~~~~~Tt~ULT 
...dJ,.. 20 AMPERE, 1 :!0 VOLT QUAD
T RECEPTACLE 

-e ~~C~~ff~CE 120 VOLT SINGLE 

<1111 TELEPHONE OUTLET, + 1 B" AFF 

2. 

3. 

4. 

CONDUIT RUNS ARE SHOWN DIAGRAMI.tATICALLY ONLY AND SHALL BE INSTALLED IN A MANNER TO PREVENT CONFLICTS 
WITH EQUIPMENT AND SllRUCTURES. CONDUITS SHALL BE CONCEALED IN WALLS, AND ABOVE ANY SUSPENDED CEILINGS 
WHERE APPLICABLE. EXPOSED CEILING CONDUITS SHALL BE PERMITTED WHERE SUSPENDED CEILINGS ARE NOT USED. 
EXPOSED CONDUITS SHAll.. BE INSTALLED PARALLEL TO BEAMS AND WALLS. 

CONDUITS SHALl.. BE PROPERLY TERMINATED WITH NEAT CONNECTIONS TO All.. ASSOCIATED EOUIPMENT. 

CONTROL AND INSTRUMENTATION CONDUIT SIZES AND NUMBER OF CONDUCTORS ARE TO BE DETERMINED FROM 
SCHEMATIC DIAGRAMS. INSllRUMENTATION DIAGRAMS. AND/OR SPECIFICATIONS, IF NOT DIRECllLY SHOWN ON POWER 
PLANS. THE WIRING DIAGRAMS, QUANTITY AND SIZE OF WIRES AND CONDUIT REPRESENT A SUGGESTED ARRANGEMENT 
BASED UPON SELECTED STANDARD COMPONENTS OF ELECTRICAL AND INSTRUMENTATION EQUIPMENT. MODIFICATIONS 
REVIEWED BY THE ENGINEER WITH NO EXCEPTIONS TAKEN, MAY BE MADE BY THE CONTRACTOR TO ACCOMMODATE 
EQUIPMENT ACTUALLY PURCHASED. THE BASIC SEQUENCE AND METHOD OF CONllROL MUST BE MAINTAINED AS 
INDICATED ON THE DRAWINGS AND SPECIFICATIONS. EACH CONllROL AND INSTRUMENTATION CONDUIT SHALL ALSO 

CT 
cu 
DC 
DISC 
EG 

CURRENT TRANSFORMER 
COPPER 
DIRECT CURRENT 
DISCONNECT 
EQUIPMENT GROUND 

TR TRANSFIORMER 
UG UNDERGROUND 
UPS UNINTERRUPTED POWER SUPPLY 
UT UTILITY 
V 'JOLT 

-() ()

6 
'4 

LIGHTNING ARRESTER 

DELTA CONNECTION 

WYE CONNECTION 

w----- WALL MOUNTED, +54" AFF 

~JO SINGLE SPECIAL PURPOSE 
RECEPTACLE 

c____ INDICATES AMPERE SIZE 
5. 

CONTAIN 10 PER CENT SPARE CONDUCTORS, WITH A MINIMUM OF TWO SPARES, UP TO THE LIMIT OF CONDUIT FILl.. AS 
SPECIFIED BY THE NATIONAL ELECTRICAL CODE. INSTRUMENTATION SHIELDED CABLES SHALL BE INSTALLED IN RGS 
CONDUIT SEPARAllE FROM OTHER POWER WIRING. PVC IS AL.l..OWED FOR INSllRUMENTATION UNDERGROUND. 

EACH CONDUIT TO CARRY GROUND WIRE(S) ACCORDING TO NATIONAL ELECTRIC CODE IN ADDITION TO NUMBER OF 
CONDUCTORS SHOWN ON DRAWINGS OR PER NOTE 4 ABOVE. ALL GROUNDING MUST CONFORM TO ARTICLE 250 OF 

EH 
EM 

ELECTRICAI..l..Y HELD 
EMERGENCY 

VA 'JOLT-AMPERE 
VFD VARIABLE FIREQUENCY DRIVE 

l. GROUND CONNECTION SCHEMATIC DIAGRAM CURRENT NATIONAL ELECTRICAL CODE. 

EMT 
EPR 
EMH 
EQUIP 
ES 

ELECTRICAL METALLIC TUBING 
ETHYLENE PROPYLENE RUBBER 
ELECTRICAL MANHOLE 
EQUIPMENT 
EMERGENCY STOP 

VM 'JOLT METER 
VR \'OLTAGE REGULATOR 
W WATT 
WH WATT HOUR 
WP WEATHERPROOF 

LIGHTING FIXTURES 
H.I.D. WALL MOUNTED FIXTURE 

@ CONllROL RELAY 

0 MOTOR CONTACTOR 

6. 

7. 

MINIMUM CONDUIT SIZE SHALL BE .3/4". MINIMUM POWER WIRING SHALL BE 2C#12 AWG WITH GROUND, AND 2C#14 
FOR CONTROL INSTRUMENTATION CABLE SHALL BE 2C#16 TWS AND 3C#16 TWS FOR SPEED POTENTIOMETER INSTALLEC 
PER NEC. PROVIDE CONDUIT AND WIRING AS INDICATED. 

All.. PANELBOAROS SHAll.. BE MOUNTED SO THAT THE DISTANCE FROM THE TOP CIRCUIT BREAKER OPERATING HANDLE 
TO FINISHED FLOOR SHALl.. NOT EXCEED 6'-6". 

EUH 
f)( 

EXTG 

ELECTRIC UNIT HEATER 
EXTERIOR 
EXISTING 

XFMR TRANSFORMER 
XLP CROSS LINKED POLYETHYLENE 
XP EXPLOSION PROOF WIRING 

~ ~ CONTACT NORMALLY OPEN* B. All.. SURFACE MOUNTED PANELS AND PANELBOAROS ON El(llERIOR WALLS ABOVE GRADE, SHALL BE MOUNTED TO 
MAINTAIN A 1/4" AIR SPACE BETWEEN THE ENCLOSURE AND THE WALL. 

FA 
FC 

FIRE ALARM 
FIOOT-CANDLE -OHE OVERHEAD ELECTRICAL 

CONTACT NORMALLY CLOSED 

OVERLOAD HEATER ELEMENT 
9. ELECTRICAL EQUIPMENT LOCATIONS ARE APPROXIMATE ONLY. COORDINATE LOCATIONS WlllH PROCESS PIPING, 

ARCHITECTURAL, SllRUCTURAL, AND MECHANICAL DRAWINGS. CONTRACTOR SHALl.. COORDINATE MANUFACTURERS 
FOR 
FLUOR 
FS 
FVNR 
FVR 

FEEDER 
FILUORESCENT 
FIUOW SWITCH (FA SYSTEM) 
FULl.. VOLTAGE NON REVERSING 
FULl.. VOLTAGE REVERSING 

POWER 
DESCRIPTION 

Ql200:f3 UNFUSED SAFETY SWITCH. 
RATING AS NOTED 

WIRING. CONCEALED IN 
FINISHED AREAS. EXPOSED 
WHERE PERMITTED BY 
SPECIFICATIONS 

WIRING INSTAL.l..ED IN OR 
BELOW FILOOR SLAB 

SINGLE POLE SINGLE 
THROW SWITCH 

SELECTOR SWITCH 

10. 

EQUIPMENT REQUIREMENTS WITH SPACE AVAILABLE. FINAL CONTROL PANEL LOCATIONS SHALL BE FJELD COORDINATED. 

All.. FJELD CONTROL CONDUCTORS WILL TERMINATE AT INDIVIDUAL TERMINAL BLOCKS WITHIN THE CONTROL ENCLOSURE. 
SERIES AND PARALLEL CONNECTION OF FIELD CONllROL CONDUCTORS WILL BE MADE ONLY AT CONTROL PANEL 
TERMINAL BLOCKS. 

GEN 
GF 
GFI 
GND 
H 
HOA 
HP 
HPS 
HT 
HV 

GENERATOR 
GROUND FAULT 
GROUND FAULT CIRCUIT INTERRUPTER 
GROUND 
HAND HOLE 
HAND-OFF-AUTOMATIC 
HORSE POWER 
HIGH PRESSURE SODIUM 
HEAT TRACE 
HIGH VOLTAGE 

~ POLES 
AMPERES 

~0/15/3~;~~~ ~~T~~ITCH,
I I L POLES 
~ FUSE AMPERE RATING 

SWITCH AMPERE RATING 

(2J 1 MAGNETIC MOTOR STARTER, 

I RATINt·~b: ~~~ED 

,..--LP1/2 

,--<D 
-oc

'LJ/4"C (2#12. 1#12G) --
----o 

HOME RUN TO PANEL 
(CKT. NO. AS SHOWN) 

HOME RUN (NO. REFERS TO 
CONO. &: WIRE SCHEO.) 

DC WIRING 

CONDUIT {WIRES) 

CONDUIT DOWN 

CONDUIT UP 

a.Ta 

o4 
~ 

START PUSHBUTION, 
MOMENTARY CONTACT 

STOP PUSHBUTTON. 
MOMENTARY CONTACT 

RED MUSHROOM-HEAD 
MAINTAINED-TYPE EMERGENCY 
STOP PUSHBUTTON 
UMIT SWITCH 

TEMPERATURE SWITCH 

11. 

12. 

13. 

GROUND All.. CONDUCTOR SHIELDS AT PANEL ONLY - DO NOT GROUND SHIELDS AT BOTH ENDS. 

AT THE FOLLOWING LOCATIONS, UNLESS OTHERWISE NOTED, PULL. JUNCTION. TERMINAL. SWITCH, AND OUTLET BOXES 
SHALL BE CAST IRON WHERE STEEL CONDUIT IS TERMINATED; DR SHALL BE CAST ALUMINUM WHERE ALUMINUM 
CONDUIT IS TERMINATED: 

A - AT LOCATIONS WHERE VAPORTIGHT LIGHTING FIXTURES AND/OR WATERTIGHT RECEPTACLES ARE INOICAllED. 
B - AT LOCATIONS ON OR IN ALL OUTSIDE WALLS. 
C - OUTDOORS 

NAMEPLATES SHALL CONFORM STRICTLY TO INSTRUCTIONS IN llHE ELECllRICAL SPECIFICATIONS ANO ON THE DRAWINGS. 
llHE FOLLOWING SHALL HAVE NAMEPLATES: 

HZ 
IG 
JB 

HERTZ 
ISOLATED GROUND 
JUNCTION BOX 

COMBINATION TYPE MAGNETIC 
MOTOR STARTER, RATING 
AS NOTED 

us UNSWITCHED 

- - - - E - BURIED ELECTRIC 
"'8' 
";!;"' 

FLOAT SWITCH 

PRESSURE SWITCH 
A - ALL LOCAL CONTROL STATIONS AT OR NEAR EQUIPMENT. 
B - ALL PANELBOARDS AND CONTROL PANELS. 

KV 
KVA 

KILO\'OLT 
KILO VOLT-AMPERE 

PUSHBUTION OR SELECTOR 
SWITCH STATION T TIMED CONTACT 14. PIPE SLEEVES FOR CONDUITS PASSING FROM NON-HAZARDOUS AREAS TO HAZARDOUS AREAS SHALL HAVE CAULKING 

APPLIED TO MAKE THE INSTALLATION GASliGHT. 
KW 
KWH 
LPS 
LTG 

KILOWATT 
KILOWATT HOUR 
LOW PRESSURE SODIUM 
LIGHTING 

EMERGENCY STOP P.B. 

LIGHTING OR POWER 
CONTACTOR 

HEAT TRACING 
HTCP 

~ HEAT TRACE POWER 

'y'.;\ PILOT LIGHT, 
~ LETTER INDICATES COLOR 

G ---GREEN 
R ---RED 

15. CONTRACTOR SHALL PROVIDE All.. CONDUIT, WIRING, EQUIPMENT, AND CONTROL DEVICES AS INDICATED BY SCHEMATICS, 
SINGLE LINE DIAGRAMS, SCHEDULES, PLANS, SPECIFICATIONS, AND VENDOR DOCUMENTATION TO PROVIDE A COMPLETE 
WORKING SYSTEM. 

LSH 
LV 

LEVEL SWITCH HIGH 
LOW VOLTAGE 

ENCLOSED CIRCUIT BREAKER HT HTCP 
CONNECTION A-- AMBER 16. PROVIDE CONDUIT FREEZE EXPANSION FITTINGS FOR All.. EXTERIOR CONDUIT SYSTEMS AS REQUIRED. 

MCB 
MCC 
MCP 
MDP 
MH 
MOO 

MAIN CIRCUIT BREAKER 
MOTOR CONTROL CENTER 
MOTOR CIRCUIT PROTECTION 
MAIN DISTRIBUTION PANEL 
METAL HALIDE 
MOTOR OPERATED DAMPER 

G) THERMOSTAT 
C-- COOLING ONLY 
F-- FREEZESTAT 
D--- DUCT-MOUNTED 

[]J UTILITY METER 

PANELBOARD, SURFACE MTD. 

HT 
~ HEAT TRACE END KIT 

WITH POWER INDICATOR 

HEAT TRACE 
CONllROL PANEL 

NEMA CLASSIFICATIONS FOR ELECTRICAL 
EQUIPMENT AND ENCLOSURES 

{UNLESS OTHERWISE NOTED OR SPECIFIED) 

17. 

1B. 

19. 

CONTRACTOR SHALL PROVIDE A COMPUETE WORKING OPERATING SYSTEM IN ACCORDANCE WITH ALL DRAWINGS, 
SPECIFICATIONS, CODES AND STANDARDS. 

All.. CONDUIT UNDERGROUND SHALL BE SCHEDULE BO PVC. 

All.. GENERAL NOTES, SYMBOL LISTS, AND ABBREVIATIONS SHALL BE CONSIDERED AS APPLICABLE TO ALL ELECTRICAL 
DRAWINGS FOR THIS PROJECT. SYMBOLS AND ABBREVIATIONS SHOWN ON THIS SHEET ARE FOR REFERENCE ONLY AND 

MS 
MTS 
MVA 
OH 
OIT 

MANUAL STARTER OIL/RIL 
MANUAL TRANSFER SWITCH 
MEGA\'OLT-AMPERE 
OVERHEAD 
OPERATOR INTERFACE TERMINAL 

PANELBOARD, FLUSH MTD. 

EQUIPMENT, TERMINAL, 
OR CONTROL CABINET 
THREE PHASE MOTOR 
{HP AS SHOWN) 

- - - - HT HEAT TRACE LINE LOCATION 

EXTERIOR POWER 
INTERIOR POWER 

CLASSIFICATION 

NEMA 3R 
NEMA 1 

DO NOT INDICATE THEIR INCORPORATION IN THE DESIGN. 

OL OVER LOAD SINGLE PHASE MOTOR 
OOA ON-OFF-AUTOMATIC 
p POLE TRANSFORMER 
PB PUSH BUTTON 
PF POWER FACTOR 
PH PHASE ELECTRICAL HANDHOLE 

PNL PANEL JUNCTION BOX 
POHE PRIMARY OH ELECTRIC 
PRI PRIMARY 
PT POTENTIAL TRANSFORMER 
PVC POL'fVINYL CHLORIDE 
RGSC RIGID GALVANIZED STEEL CONDUIT 
RVSS REDUCED VOLTAGE SOLID STATE 
RSC RIGID STEEL CONDUIT 
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PHT Po.tland. ME 041 12-70SORED BDE REOA 12./07/09 FOR CLIENT REVIEW WILMINGTON, MASSACHUSETIS(207) 775-5+01 

NO. DATE REVISIONS vc 



-- ----

'-. I I 

',I _, I/ 
-- 'J/ 

EXISTING~~ I 
~ EAST WAREHOUSE 

'-t;) l BUILDING
I 1 1/2•-DAPL-P\IC CARRIER 

I 
 o~-·-coNT-PYC 


--1 h 
EXISTING ~ \ 

WAREHOUSE 
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 ILDJNG 

\ 
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.I I EXIS'TlNG L"\.....e!_J I CONCSLAB 1-...... 
~--1, : ~ I )

1I I I ~ 
I I l:r I t_I ~ I

h'--1 / D l r
L1 u___ ~ 1 

EXISTING 
CONC SLAB 

LEGEND: EXISTING 
----  w-- WATER UNE BUILDING 
-  -

-  -
-

-
-

-
5D - 

ss - 
DRAIN UNE 
SEWER UNE NEW 1 #8 

----OH 
--  o 

CMRHEAD WIRES 
CHAINUNK F'ENCE JEWEL __J 

~ 
I I I I I 

S 
!Ill 
• 
~ 
.,. 
0* 

mGEOF~OO 
RAILROAD lRACKS 
SEWER MANHOLE (SMH) 
DRAIN MANHOLE (DIAH) 
CATCH BASIN (CB) 
WATER VIJ..VE 
HYDRANT 
FlRE AlARM BOX 
UGHT POLE 

DRIVE 

-
~ ' -, ', 
0 ' ..... \ 

' ' .... 
UliUTY POLE 
GUY WIRE ---------  DUIJ.. WALL CONVEYANCE PIPING 

-----------  DUIJ.. WALL CONVEYANCE 
PIPING UNDERGROUND 

- OHU -  OHU - POIIER CONDUIT 0\'ERHEAD 

---  E+l POIIER AND INSTRUIAENTA'TlON CONDUIT 

-o•@EW 
o ILW 

POIIER POLE 
LEAK DETECTION MANHOLE 
EXTRACTION WELL (BY OTHERS) 
INDUCTANCE LOGGING WELL (BY OTHERS) 

NEW ELECTRICIJ.. HAND HOLE (TYP OF 4) 
/ 

/-----'\.._ 

o ML 

•vco-1 
IAULTILEvn. PIEZOWETER (BY OTHERS) 
INSPECTION/CLEAN-OUT STRUCTURE 
UIAITS OF PROPERTY USE 

' \ 
I 

/ 

\\ I 
I I 

I I / 
\ I I 
I II 
\.I 

' '........... __ ...... ' ........ ________ 
' ' 

- ' ' 
\ 
\ 

\-., -.f--------------------' 
' ..... ) 

I 

ELECTRICAL 
DAPL EXTRACTION PILOT TEST 

OLIN CHEMICAL SUPERFUND SITE# MACTEC ~£";::"~ ~~~·.... PROPOSED ELECTRICAL SITE PLAN 
Portland, UE 04-112-7050 WILMINGTON, MASSACHUSETTS(207) 775-5401 

REVISIONS 



GROUND ROD 

/~ 
OVERHEAD WIRES 1tl FUSED 

;coNNECT AT TRANSFORUERS 

::1-.i'-:... 
HEAJ TlRAC~J 

NOTE 13 

NOTE 11 ~ 

NOTE 11 ~ 

NOTE 11 ~ 

NOTE 11 

NOTE 9 

TO TYPE 
HA UGHTS 

c:l>--- 2" POWER CONDUIT 

NOlE B 

/---, I \ 

:~I \ I \ 
I I I I 
I I I I 

\ / 
I I I .... ,,/ 
I 1111 I 

I I J II I 

lJ : IJ I 
I I 

I ~---------------~-
II 

:-L, 
I I II I 
I I II I 
I 

\ ! I ~~ I 
I HEAT TRACE END KIT J I I 

I WITH LIGHT. I I I 
I I \ I I I 
I I I / : ~!' HTI I 

1'1 , E I 
\ I 

I p tr 
I I .....- I 

-} [ [::t::::I:J! 

I I~ I--3/4"C(2#10.1#10G) 1 I 
I 

~-----7~ t,L.NOTE 4 I I 

: 
___________ ...J 

: 
I II ~~(2#14)I-

NOTE 12.../ ~MCP 

ELECTRICAL 
HANDHOLE 

(EHH) 

"'--SEE DETAIL, lliiS SHEET 

v 
.__ 
7" 

GFCI 

c-HEAT TRACE POWER 
IT.CONNECTION K 

~ 

..._ 2"C (POWER 

..._ 2"C (DISCRETE WIRES) 

..._ 2"C (ANALOG WIRES) 

TRACE1"C (HEAT 
WIRES) 

2 

NOTE 15 r- EXISTING WEST WAREHOUSE BUILDING _____.A 

UPZ-A 

nrn;p ~ 

HT PADS Pllll'IIIJED WITH TAN~_/II ~\ ' 

~ . 

I
a~ 

:I ... 
-

LOADING DOCK AREA ELECTRICAL PLAN ffi 
SCALE: 3/8"-1'-0" E-~02 

0 2 4 6 
J/8" = 1'-o" 

SCALE OF FEET 

2~" 

0 

ELECTRICAL 

PLAN 

... .. ~. ........... . 

COMPOSITE GASKETlED BOX. 
2 REC'D. 

HEAVY DliTY. SKID RESISTANT 
COMPOSITE COVER, BOLT-DOWN 
TYPE. 

LIFTING EYE 

TAMPER-PROOF BOLTS 

ANISHED GRADE 

UNDISTURBED EARTH 

1/2" CONDUIT (LEVEL SWITCH) 

3/4" CONDUIT (HEAT TllACE) 

6" SAND OR GRANULAR BACKAUL 

2" CONDUITS 

TYPICAL INSPECTION/CLEAN-OUT STRUCTURE ELECTRICAL PLAN ffi 
NTS E-~02 

ELECTRICAL HANDHOLE DETAIL 

Thi1 cjrawii'IG ill the pl'1)perty ot MACTEC En;inea'ing and Ccn!lult.ing, Inc. including all patented ancj 
_ patentable feature1, and/or confidential information and rt11 UM ill conditioned upcn the u1erw 

(lgrNment not to ~produ01 the dra•Tnlil. In •hole or pgrt, nor the moleriol de1crlbed the,.on, nor 
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Engineering end Coneulting, Inc. 

2 OJ 09 11 ISSUED FOR CONSTRUCTION REO ENGINEER: 
1 1 10 ANAL REO 

PROJECT NO: 
6107-10-0016 
SCALE: 
AS NOTED 
APPROVED: 
PHr 

NTS 

/IMACTEC 

WALl MOUNim UGHT AT 14' ~ 
(TYP OF J) 

EXISTING CONCRETE WALl 

~EXISTING CONCilETE UlADING DOC~ _) 

FOR REVISIONS TO PUMP ENCLOSURE 
VAULT FLOOR PLAN DETAIL - SEE 

DRAWING C-301 

FLOW METER 
POWER SUPPLY 

UGHT SWITCH 

TYPE lA UGHT 

GROUND ROD. NOTE 6 

_.f.~ 

DISCRETE 

~ 

DISCONNECT SWITCH 

NOTE: CONDUIT RUNS SHOWN WITHIN 
VAULT ARE DIAGRAMMATlC. WAll. MOUNT 
CONDUITS AS REQUIRED TO AVOID 
INTlERFERENCE WITH ACCESS HATCH. 

I 
HEAT TIW:ING I 
CONTINUES TO 
RAilROAD TIW:KS. 
SEE SITE PL.AN AND 
HEAT T!W:E RISERS. 

E-@02 
NOTES: 
1. SEE DllAWING E-001 FOR SYMBOLS AND LEGEND. 

2. SEE DllAWING E-101 FOR ELECTRICAL SITE PLAN. 

J. SEE DllAWING E-602 FOR ELECTRICAL SPECIACATlONS. 

4. SEAL CONDUIT PENETRATlONS THROUGH All BELOW GRADE WALlS. 

5. HEAT TllACE AND INSULATE 4" PVC CONTAINMENT PIPE, 4" PVC TANK 
DISCHARGE PIPE EXTERNAL TO PUUP ENCLOSURE VAULT, UNLESS 
OTHERWISE INDICATED. 

6. INSTAll. GROUND ROO AND GROUND CONDUCTOR TO LP-A. 

7. MOUNT ELECTRICAL EQUIPMENT ON GALVANIZED STIEEL CHANNEL RACK 
BOLTED TO BUILDING WAll.. SEE DETAIL D, SHEET E-103. 

8. INSTAll. WEATHERHEAD ON SIDE OF BUILDING. INSTAUL CONDUIT TO 
WIREWAY ABOVE DISCONNECTS AND UPZ-A. 

9. WAll. MOUNT UGHT SWITCH. 

10. MOUNT EMERGENCY STOP PUSHBUTTON AND PUMP SPEED 
POTENTIOMETER ON FACE OF MAIN CONTROL PANEL. 54" ABOVE 
LOADING DOCK FLOOR• 

11. ROUTE CONDUITS AROt.l PUt.IP VAULT AREA TO TANK AREA FOULOWING 
PIPING. ROUTE CONDUITS TO EACH DEVICE AS REQUIRED IN AELD. 
COORDINATE INSTALL.AllON WITH PIPING AND SUPPORT REQUIREMENTS. 

12. INSPECTlON CLEAN-OUT STRUCTURE LEVEL SWITCH. SEE DAAWING 
D-601 FOR INSTRUMENTATlON NUMBER FOR EACH DEVICE. PROVIDE 
JUNCTION BOX FOR WIRING FROM DISCRETE CONDUIT. SET FOR 
DETECTION AT 2" ABOVE ANISHED BASE. COORDINATE LOCATlON WITH 
PIPING REQUIREMENTS. 

1J. HEAT TllACE AND INSULATlE 4" PVC CONTAINMENT PIPE EXTERNAL TO 
INSPECTlON/CLEAN-OUT STRUCTURES AND LEAK DETlECTION t.IANHOLE. 

14. CONTROL PANEL SHAUL CONTAIN PLC FOR SYSTEM, TELEPHONE DIALER, 
OPEAATOR INTlERFACE TOUCH SCREEN DISPLAY, PUMP SPEED CONTROL 
.!o CEULULAR TERMINAL 

15. TANK LEAK MONITOR CONTROL PANEL PROVIDED WITH TANK. 

16. TANK HEAT TllACE CONTROL PANEL FURNISHED WITH TANK. 

POWER FOR INSTRUMENTS ON TANK T-1 SHAUL ORIGINATlE AT THE MAIN 
CONTROL PANEL ALL REQUIRED CONVERTlERS AND POWER SUPPUES 
FOR AELD DEVICES SHALL BE PROVIDED WITH MAIN CONTROL PANEL. 

WORK IN PUMP ENCLOSURE VAULT· 
A. INSTAll. LOAD CEN11ER LP-A. DISCONNECT SWITCH. VFO AND 

ENCLOSURE (PROVIDED BY PUUP SUPPUER), LOCAL-OFF-REMOTE 
SWITCH, OAPL PUMP, UGHT AND SWITCH, EMERGENCY STOP 
PUSHBUTTON, FE-100 POWER SUPPLY AND GFCI RECEPTACLE. 

B. INSTALL WIRING TO FLOAT SWITCH. FLOW ELEMENT AND 
TllANSMITTER, PRESSURE TllANSMITTER AND GLYCOL PRESSURE 
SWITCH (IN PUUP). INSTAll. WIRES FROM DEVICES TO MAIN 
CONTROL PANEL VIA ANALOG OR DISCRETlE CONDUITS AS 
REQUIRED. SEE D-601. 

C. INSTAll. HEAT TlRACING CABLE. END KIT. AND WIRE AND CONDUIT 
TO HEAT TRACE CONTROL PANEL HTCP-B. MOUNT HrCP-B ON 
EQUIPMENT RACK. SEE HEAT TlRACE RISERS ON E-601. 

D. PROVIDE 6"X6"X4" GASKETED JUNCTION BOXES ON ENOS OF 2" 
INSTRUMENTATlON CONDUITS WITHIN VAULT. EXTEND CONDUITS 
AND CONDUCTORS FROM JUNCTION BOXES TO LOADS WITHIN 
VAULT. AELD ROUTE CONDUITS AS REQUIRED. COORDINATlE WITH 
MECHANICAL PIPING. 

E. PRESSURE TllANSMITTER PIT-100 SHAUL BE LOOP POWERED, 
24VDC, WITH 4-20rnA OUTPUT AND LOCAL DISPLAY, 0-1 OOPSIG. 
DWYER 619-4 OR EQUAL. 

PUMP ENCLOSURE VAULT ELECTRICAL PLAN W F. 120VAC INPUT, 24-VOI.T, DC OUTPUT POWER SUPPLY FOR FIT-100 
SHAUL BE MOUNTED IN A NEMA JR ENCLOSURE IN THE PUMP 
VAULT NEAR THE FLOW 11RANSUIT11ER. TRC ELECTRONICS 
LPV-20-24, SOLA OR EQUAL 

NTS E-~02 

ELECTRICAL 
DAPL EXTRACTION PILOT TEST 

OLIN CHEMICAL SUPERFUND SITE 
WILMINGTON, MASSACHUSETTS 

ELECTRICAL PLANS AND DETAIL 



NOTES: 
1. SEE MAIN CONTROL PANEL DETAIL, SHEET E-601. 

AERIAL CABLE WITH MESSENGER FROM TRANSFORMER AREA 	 / EXISTING WEST ~ 
\" WAREHOUSE BUILDING 

EXISTING WOOD POLE 
EXISTING METAL ROOF CANOPY 
OVER LOADING DOCK 

2" WEATHERHEAD AND RISER PIPE 
ATTACH TO POLE 

MPZ 

.r-----------2"C TO EQUIPMENT RACK (POWER) 
~---- 2"C TU ECUIPMENT RACK (ANALOG WIRES) 
.----- Z"C TO EQUIPMENT RACK (DISCRETE WIRES} 

1"C TO TANK HEATING PF>OS 
1"C TO PIPE HEAT TRACING, 2 CKTS. 

( E:<ISTING LOAOIN¢ DOCK 

---J74'cTa rANI<------
TANK LEAK 


MONITOR 

PANEL 


EXISTING 

2" WEATHERHEAD 

EXISTINGEXISTINGDOOR ODORLIGHT SWITICH WINOOV/ 

EXISTING 
CONCRETE 

WALL 

F\JSED DISCONNECT SWITCH 

EXISTING CONCRETE WALLPACKAGED POWER SUPPLY 

PROVIDE STEEL CHANNEL RACK ATTACHED
4"<4" WIREWAY (TYP) TO STRUCTURAL SUPPORT MEMBERS. 

MOUNT ENCLOSURES ON RACK. 

f EXISTING CONCRETE LOADING DOCK ___,) 

3/B" = 1'-o" 
SCALE OF FEET 


GROUND ROO 

LOADING DOCK ELECTRICAL SERVICE DETAIL D 
J/8"=1'-0" 	 E- 01E- 03 PACKAGED POWER SUPPLY rHEAT TRACE CONTROL PANEL 

40' CLASS 3 TREATED FUSED DISCONNECT SWITCH1--::x \ AS REQUIRED 
MESSENGER CABLE. ATTACH TO POLE ~C\P (TYP)TAPERED WOOD POUE 

A 	 10'x4"~ SCH 40, GALVANIZED STEEL PIPE (TYP}AERIAL CABLE INSULATORAERIAL TRIPUEX POWER CABLE 12GA GALVANIZED STEEL CHANNEL FRAMETO NEW FUSEDTO LOADING DOCK AT WEST FROM EXISTING FUSED 
~---+-"""~"F.,.--=-=- DISCONNECT SWITCH4-~---- WAREHOUSE BUILDING. MI>JNTAIN 25' ,DISCONNECT SWITCH AT ,.:;:Fc.. f- I= ~AT LOADING DOCKMINIMUM CLEARANCE I'BO\IE CRMJE. TRANSFORMER AREA AUGER 12"0 HOLE, 48" DEEP,DRIP LOOP I==DRIP LOOP • EMERGENCY STOP PUSHBUTTONPOUR 4" CONCRETE BASE, ~ FDS 1 MPZ FD HTCP~-m-::-- ~~~r.E E:<ISTING 1\'EATHERHEAD. CAP 

tr--INSTRUMEIIfTATION PULLBOXS~ ~T ~D AU:~ CONCRETE (TYP OF 2} 1o ~['  '---::1 8"x12"X6"(MIN.), NEMA 3R 
PIPE RACK~ 

8 

I== iZ 
L--,-  ----.... 

1'--- to--DUPLEX GFCI RECEPTACLEJ 
1

WITH IN-USE COVER 
FROM/TO DISCRETE 


REUSE RISER AND WEATHERHEAD 


h 

{~'" 
~ 

REMOVE EXISTING CONDUCTORS 
EQUIPMENT AT ANALOG /FINISHED GRADE

INSTALL NEW CONDUCTORS 	 GUY WIRE LOADING DOCK 
VIA PIPE RACK 

I I I IE:<ISTINC WOOD EQUIPMENT RACK IREUSE EXISTING F\JSED DISCONNECT I I II I I\_BOND I I 
INSTfolL NEW FUSES 
SWITCH ON SOUTHEAST DORNER. CONDUITI I I II I HEAT TRACE UNDER RAILROADANDI I I I DISCRETE TRACKS,iGROUNDI I 

I I 
FINISHED GRADE ANALOG UNDERGROUND TOTO PIPE I I 

}L.J L.J C/O STRUCTURES 
'---- 

ll POWER 
\ 	 '----  AND PUMP VAULT 

FINISHED GRADE I 
/ 

/ GROUND CONDUCTOR ! lI GROUND RO 
TRANSFORMER AREA 	 SERVICE CONNECTION DETAIL (F\ I 
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NOT TO SCALE E-~03 I 
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LUMINAIRE SCHEDULE 
LIGHT SOURCE 

CODE 
TYPE LAMPING 

MOUNTING MANUFACTURER CA.TALOG NO. VOLTS DESCRIPTION 

HA METAL HALIDE 175 WAIT WALL WALL PACK WMINAIRE, CAST' ALUM. HOUSING, POLYCARBONATE REFRACTOR, DARK BRONZE FINISH120 VACLITHONIA TWP-175M-120-SF I * PAD I AT TANK
lA INCANDESCENT 150 WAIT WALL 120 VAC ENCLOSED AND GASKETED LUMINAIRE. CAST ALUM. HOUSING. TEMPERED GLASS (;LOBE. GUARD 

\__ 1"C(4f'12, 1#12G) 
CROUSE-HINDS VXHBF15GP qREMOTE * PAD I AT TANKANTIENNA 

MPZ-A SCHEDULE l.OCAliON: LOADNG DOCK 

TRANSFOR~ER SIZE: 10KVA SUPPLY VOLTAG£; 4tiN. IPH. 3W 

MOJNfflG TYPE: SURFACE SECOOOARY VC1. TAGE: 1.3:J.J2417v', 1PH. 3W 
 ,------1MAN CB RATWG: 30A FED FROM: FUSED DISC A TLOADNG DOCK n 

SEC CB RATlNG: 60A SC RAliNG (KAIC~ 18tAIC 
 I 

LOAD CB CKT Pt-4-A PK-8 CKT CB LOAD 

AMPS SIZE LOAD DESCRIPliON NO. VA VA NO. SIZE LOAD DESCRPTlON 
 PROVIDED WITH TANK, CONNECTED BY ELECTRICALAJ.IPS NEI'.IA 3R ENCLOSURE MCP 	 * 

5 20 MAINCONTROLPANEL{MCP) 1 600 ~""· 2 20 SPARE SIZE AS REQUIRED 

18 3<l HEAT TRACE CON1ROL PANEL HTCP·A ~ ~ ~3150 4 20 GFCI RECEPTACLES 10 
 24VOC [;] I~~~~~~R~I

LOOP 
0 20 SPARE 	 .5 600 ~ 0 20 LEVELSENSCASANO l'RAHSLimER POWER 

0 20 SPARE 1 1.![ 0 8 20 SPARE 
 OPERATOR tL---&-11 *THTCP I MPZ-A 

SUPPLY---., ..,, 

I 
INTERFACE
24 3<l TANKHEATTRACE PANEL(THTCP) 9 31100 ~ 10 20 UGHTS 3/4.C(2fi14)J lc_____....JI \_1.C{.3fi1D,161DG) 
LOAD PER PHASE {AMPS) 40 28 

EMERGENCY STOP SCREEN 1'1PUSHBUITON SHALL B~ ~ PROGRAMMABLELOAD PER PHASE (KVA) 4.8 a~ 	 LOCKABLE IN CLOSED PS LOGIC COMPUTER\...HASP FOR 
PADLOCK 

POSITION 
AT LOADING DOCK 


MPZ-8 SC HED ULE l.OCAliON: EOUP~IENTRACK 

TRANSFORfltER, SIZE: 10KVA SUPPLY VOLTAGE· 4f¥N. 1PH. ~ 
 ~ 1EMERGENCY PUMP SYSTEMMOJNTING "NPE: SURFACE 	 SECCHOARYVO..TAGE~ 1~CJol. 1PH.3W 

STOP SPEED RESET UPS 	
NOnE 

- - - HT----0 TRACKSMAN CB RAWG: 30A 	 FED FROM: FUSED DISC ATEOUIP. RACK 
PB A()JUST PBSEC CB RATlNG: 60A 	 SC RAtiNG KAC); 1StAC HT HT 


LOAD CB CKT PH-A PH-8 CKT CB LOAD 
 P AT MIDPOINT 
LOAD DESCRIPliON LOAD DESCRPTlON 1"C(2#1 0,1#10G)

AMPS SIZE NO. VA VA NO. SIZE 	 AMPS - - - HT----0 MIDPOINT+ 20 PANELLP·A (PUMP VAULT) 1 7:20 ~ 2 20 SPARE 	 LJ LJ HT HT 
3 l:i2Bl 4080 4 3<l HEAT 1RACE CCNTROI. PANEL (HlCP·B) P AT LOADING DOCKENCLOSURE10 20 GFCI RECEPTACLE 	 5 1800 fr':T a 20 FI..CNI METER & PRESSURE lRANSMmER 5 1"C(4#10,1fi10G) 

0 20 SPARE 1 ~ 0 8 20 SPARE --- HT----0 TANK T-1 
0 20 SPARE 9 0 ~ 10 20 SPARE MAIN CONTROL PANEL DETAIL HT HT 


LOAD PER PHASE (AMPS) 21 34 ,---B---------'1 p AT TANK T 1 

LOAD PER PHASE (KVA 252 4.08 


\_1"C(4>f1 0,1 H1DG) 


NOTE 2LP-A SC HEDULE 	 ~ LOCA.TED AT MAIN TRANSFORMER AREA 
l.OCA"nON: PU~P VAULT 


MOUJ>ITWG TYPE: SURFACE SUPPLYVOLTAGE: 120040V. 1PH. 3N ,------------ ------~ [ .3/4"C(3#16TSP) 

RAli>IG: 100A BUS FED FROM: MPZ.B 


MAIN WGS ONLY SC RAliNG KAICk 18tAIC 
 I 	 lr----13---{HT BIDI MCPLOAD CB CKT Pfi.A Pfi.B CKT CB 	 LOAD
LOAD DESCRIPTION 	 LDAO OESCRFTlON MOUNT ON SIDE OF HTCPAMPS SIZE NO. VA VA NO. StzE 	 AMPS 1I CUTOUT SWITCHES ON POLE I 

I 	 tL---t~3---ll HTCP-A I ~ MPZ-A~~~~-1-20=20~ ~'~:~:~Mv=~~D~R~F=~7.1o~o~2~~==~~~s--~~~~~~~~40~~~~~oo~o~6~!1-=.E~~7.~~~~~~~~~~~~~TA~C~L:E________~-7;~ 	 I:~:w=P~LP~~ I
J/4.C{2#14) J IL..______,I \.... 3/4"C(2#1 0.1#10G)LOAD PER PHASE (AMPS) 6 9 

REMOVE EXISTING WIRES FROM CONDUIT.I ILDAO PER PHASE KVA 0.72 1.08 INSTALL NEW WIRES FROM FUSED MAIN TRANSFORMERS (3)
DISCONNECT SWITCH TO NEW FUSED 480V, 3f, 3W SECONDARY I 	 AT LOADING DOCK~-~MERGENCY ------------------- -~ 	 I 

DISCONNECT SWITCH AT LOADING DOCK AREA. 

I 	 ¢--- 3-4"C (EXISTING WIRES) I 
I 	 NOTE JI hPUS~~ON -,.--1;- -,.--11--"' 	 I I 	 - - - HT----0 PUMP VAULTI ~ DI~~E 120V 0 ~R1 I HT HT~-REPLACE FUSES WITH 60A FfJSES

OUTPUT I 	 I P AT 1/C0-1II FIELD t.tOUNTIED MODULE MODULE n 1"c(2#1 0,1#10G)w-WEATHERHEAD (TYP) I{TYPICAL OF J) L--z,- ~o-+~-----------' I - - - HT----0 AT 1/C0-1 

I 
HT HT

I r-6-----------'1 P AT LDM-1 
I EXISTING ! ! ! t-- REMOVE EXISTING WIRESFEEDS TO ! + 1

REMAIN j_L_ ___________ _ 1..1"C(4f'10, 1#1 DC)
J/4"C(2#14) 	 r-------_jL-------------~----------\_ 

NOTE 4TO PLC AT MCP 	 OH 
u nn 0 ~ NEW OVERHEAD AL AERIAL CABLE, [ J/4"C(3#16TSP) 


2
 
.30VAC, PH LS-	 AT MAIN CONTROL PANEL 

105 2/C#2 WITH #2 l.tESSENGER1 
~ T RTDFROM DISCONNECT L2 T2 0+----i-+-----"1 DAPL PUMP MCP 	 H

SWITCH ~ EP-1 00 	 ~NEW WEATHERHEAD t 	 I MOUNT ON SIDE OF HTCP[ ------t{-Q) C G Q 	 / I 2JOVAC. 1PH, 1HP 	 2.C{2#2.1 #6C) ~ ~2"C(2#4~fi6G) 
L---B--11 HTCP-8 MPZ-BI'\V '\_I #6 BCG 


TH1 O(}-f----+-1------' 

2614l JZ-8 [ }J 60A, 30AF ~ 60A, 30AF -	 3/4"C(2fi14)J IL..______,I \_.3/4"C(2#1D,1#10G)..._, I AT PUMP VAULT 2P 2P GROUND ROO 

AT 	 EQUIPMENT RACKTH2()}+------~~--------__J 	 >--1"C(J,f10,1#10G) P--1"C(J#10,1#1 OG)*f-oJ3-24 ,-----------l 
SHUTDOWN L 	 3/4"C(4#12, 1#12G) ~SIGNAL HEAT TRACING RISERSI ~"C(2.#2,1#1DG~ru.:;::J 	 ,......,...,FIROM P~ VFO I OAP~p~~~~ .--  ,......,..., 

PACKAGED POWER SUPPLY 

\_ 480: 120/24DA, 1PH, JW HEAT TRACING NOTES:2.30VAC, 1PH, 1HP 

2/C#16TSP SEE MPZ SCHEDULES t.tPZ 1OKVA, JOA PRIMARY CBr-2#14 I t.tPZ 1. 	 INSTALL POWER CONNECTION KIT AT A POINT MIDWAY BETWEEN TIHE WAREHOUSE BUILDING AND

I FOR LOADING INFORMATION A BOA SECONDAFff CBJ1-1 J3-25 0(}-11----fllr--	 I 
I 

B THE NEW ELECTRICAL EQUIPMENT RACK, APPROK. STA. 2+DO. INSTALL HEAT TRACE CABLE ONPUMP VAULT LIGHT g.- (TYPICAL OF 2) EXPOSED PIPING FROM POWER KIT TO EQUIPMENT RACK. 
SPEED ADJUSTMENT !> J1-2 J3-26 Q}+----'tl-v__ TO PLC AT MCP 

..._, RUNNING SIGNAL 
'---	 I 24VOC POWER SUPPLY 'f I 

AT AT 	 2. INSTALL POWER CONNECTION KIT AT TANK T-1. CONDUIT AND WIRE FROM TANK T-1 TO A POINTLO~~~TI~~~6~ :::0?'·-e---++--K EQUIPMENT I..OIIDING 	 MIDWAY BETWEEN THE WAREHOUSE BUILDING AND THE NEW ELECTRICAL EQUIPMENT RACK.I FILOW TRANSMITTER FIT PS I INSTALL END SEAL KIT WITH LICHT. ALSO INSTALL POWER CONNECTION KIT, HEAT TRACE CABLE4 RACK 	 DOCKJ1-3 J3-27 0 ANO END KIT WITIH LIGHT AT TANK DISCHARGE PIPE, POWERED FIROM THE SAME CIRCUIT.I J/4"C{2#12,1#12G) TYP.J I 
3. 	 INSTALL POWER CONNECTION KIT IN LEAK DETECTION MANHOLE LDM-1. INSTALL CONDUIT AND 

WIRES TO t.tPZ-B VIA SLEEVE UNDER TRACKS. INSTALL HEAT TRACE CABLE FROM LDM-1 TO f)
DAPL PUMP VFD AND E-STOP WIRING DIAGRAM 1/C0-1. INSTALL END SEAL KIT WITIH LIGHT. 	 ~ 

4. 	 ~~L~:u~~ER ~£~E~~~ :t.LA~n?rH\G~~ALL HEAT TRACE CA.BLE FROM 1/C0-1 TO ~ :..,::1 1
POWER ONE-LINE DIAGRAM 

.i'- -261/ 
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1.01 DESCRIPTION 	 5. GROUND CONDUIT SYSTEM AND NEUTRAL CONDUCTOR OF WIRING SYSTEM WITH A 0. WEATHERHEAD 2. CONDUCTORS SHALL BE THE SAME SIZE FROM THE LAST PROTIECTIVE DEVICE TO 
A. 	 THE DRAWINGS ARE DIAGRAMMATIC AND SHOW ONLY APPRO:<IMATE LOCATIONS OF CONNECTION AT THE MAIN ELECTRICAL SERVICE. 1. FURNISH AND INSTALL A THREADED. CAST-ALUMINUM, WIRE ENTRANCE CAP THE LOAD. 

EQUIPMENT, FI:<TURES, PANELBOARDS, WIRING DEVICES, ETC. 6. GROUND RODS (WEATHERHEAD) AT LOCATIONS INDICATEID ON THE PLANS. WEATHEIRHEAD SHALL 3. ALL WIRING SYSTEMS SHALL BE PROPERLY GROUNDED AND CONTINUOUSLY 
HAVE FIVE POWER CONDUCTOR OPENINGS AND ONE GROUND CONDUCTOR POLARIZED THROUGHOUT, FOLLOWING STANDARD COLOR COOING. 

INDICATED ON THE DRAWINGS. IT IS NOT INTENDED THAT THE EXACT ROUTING BE AND 10 FEET LONG. THE RODS SHALL HAVE A HARD, CLEAN, SMOOTH, OPENING. ACCEPTABLE MANUFACTURERS: APPLETON (F20D). EATON. 4. FOR SPUCES AND TAPS, NO. 1 D AWG AND SMALLER. USE SDLDERLESS 
DETERMINED THEREFROM. CONTINUOUS, SURFACE THROUGHOUT. CUTLER-HAMMER, SQUARE 0, SIEMENS. "THREAD-ON' CONNECTORS HAVING SPIRAL STEEL SPRING AND INSULATED WITH A 

B. 	 THE GENERAL RUN OF ELECTRICAL FEEDERS, BRANCH CIRCUITS, CONDUITS, ETC. IS a. GROUND RODS SHALL BE COPPER-CLAD STEEL. 3/4-INCH IN DIAMETER 

C. 	 CIRCUIT DESIGNATIONS ON SINGLE LINE DIAGRAMS, ELECTRICAL SCHEMATICS. H. HEAT TIRACINC EQUIPMENT P. AERIAL CABLE VINYL CAP AND SKIRT, AS MANUFACTURED BY 3M CO. (PRE- INSULATED 
INSTRUMENTATION SCHEMATICS, PANELBOARD SCHEDULES AND IN THE FORM OF I. 	HEATING CABLE 1. FURNISH AND INSTALL 600-VOLT TRIPLEX SERVICE DROP AERIAL CONDUCTORS "SCOTCH-LOCK') OR IDEAL (''WING-NUTS').
"HOME RUNS" ON THE DRAWINGS, INDICATES THE DESIGNATION OF THE BRANCH WITH INTEGRAL MESSENGER CABLE. CONDUCTORS SHALL BE SIZED AS INDICATED 5. 	 FOR SPUCES AND TAPS. NO. 8 AND LARGER. USE SOLOERLESS "SPLIT BOLT"a. 	 SELF REGULATING WITH A NOMINAL POWER OUTIPUT OF 5 W/FT.CIRCUIT. THE SIZE AND QUANTITY OF BRANCH CIRCUIT CONDUCTORS, THE BRANCH ON THE PLANS AND SHALL BE SUITABLE FOR EXTERIOR INSTALLATIONS. TYPE CONNECTOR AS MANUFACTURED BY ANDERSON, BURNDY, KEARNEY, THOMASb. 	 TEMPERAUTE ID NUMBER OF T6, 185 DEC F. CONSISTENT WITH NEC.CIRCUIT OVERCURRENT DEVICE RATING AND THE PANELBOARD OR INTERCONNECTION CONDUCTORS SHALL BE ALUMINUM WITH XLPE PVC INSULATION, 75-DEGREE C. & BETTS, OR APPROVED EQUALBOK FROM WHICH THE BRANCH CIRCUIT IS SERVED. 	 c. MINIMUM BEND RADIUS OF 0.!1" AT 68 DEC F. MESSENGER CABLE SHALL BE USED AS THE GROUNDING CONDUCTOR AND SHALL 6. 	 USE CAST CONNECTIONS, CAOWELD OR THERMOWELD, FOR GROUND CONDUCTORS.D. 	 ALL EQUIPMENT, ACCESSORIES AND ASSOCIATED RACEWAYS, ETC., SHALL BE INSTALLED d. EQUAL TO RAYCHEM 5BTV. BE GROUNDED TO THE EXISTING SYSTEM GROUND AND TO THE NEW GROUND ROO 

7. 	 MAKE ALL SPLICES AND CONNECTIONS IN ACCESSIBLE BO:<ES AND CABINETSIN SUCH A MANNER THAT AMPLE MAINTENANCE AND PASSAGE SPACE AND CODE 2. END SEAL KIT 	 AND SERVICE EQUIPMENT. ACCEPTABLE MANUFACTURERS: SOUTHWIRE, OKONITE. ONLY.REQUIREMENT SPACE/ACCESS IS PROVIDED. 	 a. COMPATIBLE WITH BTV-CT HEAT CABLE. GENERAL CABLE. SERVICE WIRE CO., AMERICAN INSULATED WIRE CORP. 
B. 	 AT RECEPTACLE AND SWITCH BOXES, LEAVE A MINIMUM OF EIGHT INCHES (B")E. 	 WHERE MORE THAN ONE TRADE IS INVOLVED IN AN AREA. ALL SHALL COOPERATE AND b. ABOVE INSTALLATION MOUNTED END SEAL WITH RED LED SIGNAL LIGHT. Q. TREATED WOOD UTIUTY POLES 


INSTALL THEIR OWN WORK TO UTILIZE THE SPACE EQUALLY BETWEEN THEM IN 
 FREE CONDUCTOR FOR INSTALLATION OF DEVICES.1. FURNISH AND INSTALL TREATED WOOD UTILITY POLES AT LOCAT10NS INDICATED. 

PROPORTION TO THEIR INDIVIDUAL REQUIREMENTS. 


c. 	 INGRESS PROTECTION NEMA 4X 9. 	 INSTALL HEAT TRACE CABLES, EQUIPMENT AND CONNECTIONS PER MANUFACTURERSPOLES SHALL BE CLASS J. 40' MINIMUM. TAPERED SOUTHERN PINE WITHd. 	 EQUAL TO RAYCHEM E-100-L2.-A. REQUIREMENTS.F. 	 PROVIDE AND INSTALL ALL GROUNDING AND APPURTENANCES AS SHOWN ON THE PRESERVATIVE TREATMENT. MINIMUM TIP CIRCUMFERENCE SHALL BE 23-INCHES.3. SINGLE ENTRY POWER KITDRAWINGS AND AS SPECIFIED HEREIN. POLES SHALL BE LABELED WITH SUPPLIEIR'S CODE OR TRADEMARK, PLANT AND F. OUTLET BOXESa. 	 FOR USE WITH CONDUIT.G. 	 FURNISH AND INSTALL COMPLETE INSTRUMENTATION AND PROCESS CONTROL SYSTEMS YEAR OF TREATMENT, POLE SPECIES AND PRESEIRVATIVE USED AND 	 1. LOCATION OF OUTLETS SHOWN ON DRAWINGS IS APPRDXIMATIE ONLY. LOCATEb. 	 COMPATIBLE WITH BTV-CT HEAT CABLE.AS DESCRIBED AND SPECIFIED HEREIN AND AS SHOWN ON THE CONTRACT DRAWINGS. CIRCUMFERENCE CLASS AND LENGTH. ACCEPTABLE MANUFACTURERS: APACHE OUTLET SO THAT WHEN PLACED IN POSITION, OUTLET WILL SERVIE ITS DESIREDc. 	 INGRESS PROTECTION NEMA 4X FOREST PRODUCTS, NORTH PACIFIC GROUP INC., POWERTECH EQUIPMENT INC.H. 	 FURNISH AND INSTALL ALL INSTRUMENTATION DEVICES. CONVERTERS, POWER SUPPLIES PURPOSE WITHOUT INTERFERING. 

AND OTHER APPURTENANCES REQUIRED FOR A COMPLETE SYSTEM. 
 d. 	 MAXIMUM CONDUCTOR SIZE - 8 AWG. R. FUSES 2. 	 OUTLET BOXES SHIILL BE MINIMUM 4 INCHES SQUARE, 1-1/2 INCHES DEEP,o. 	 EQUAL TO RAYCHEM JBS-1 00-A. 1. 	 FURNISH AND INSTALL NEW CLASS RK5, DUAL ELEMENT, TIME-DELAY 600-VOLT GALVANIZED SHEET METAL.1.02 QUALITY ASSURANCE 4. CONTROL SYSTEiol RATED FUSES IN EXISTING 4DO-AMP FUSED DISCONNECT SWITCHES AND SAFETY 3. 	 SURFACE MOUNTED OUTLET BOXES SHALL BE CAST TYPE WITH THREADED HUBSA. 	 IN GENERAL. THE WORKMANSHIP OF THE ELECTRICAL INSTALLATION SHALL BE AS a. NEMA 4X PROTECTION. 	 SWITCHES AS INDICATED ON THE DRAWINGS. FUSES SHALL BE NON-RENEWABLE AND CASKETED COVER PLATES SECURED BY NON-FERROUS SCREWS.DESCRIBED IN THE N.E.C.A. ELECTRICAL DESIGN GUIDELINES. ALL METHODS OF b. RELATIVE HUMIDITY - 0% TO 00:%, NONCONOENSING 	 CARTRIDGE TYPE. PROVIDE REDUCERS IF REQUIRED TO INSTALL FUSES IN 4. 	 INSTALL LOCKABLE IN-USE COVER PLATES ON ALL EXTERIOR RECEPTACLES ANDCONSTRUCTION, DETAILS OF WORKMANSHIP, ETC. THAT ARE NOT SPECIFICALLY EXISTING SPACE. ACCEPTABLE MANUFACTURERS: COOPER BUSSMAN, FERRAZDESCRIBED THEREIN OR INDICATED IN THE CONTRACT DOCUMENTS, SHALL BE SUBJECT c. RELAY TYPES - 2-POLE. SOLID STATE, NORMALLY OPEN SWITCHES.SHAWMUT, UTTELFUSE. INC.TO THE CONTROL AND APPROVAL OF THE ENGINEER. 	 d. VOLTAGE. MAXIMUM - 120\IAC NOMINAL. 50/60 HZ C. 	 JUNCTION AND PULL BOXESS. WIREWAYe. 	 CURRENT, MAXIMUM - 30A @ 1 04'F 1. 	 INSTALL JUNCTION AND PULL BOXES IN READILY ACCESSIBLE LOCATIONS. ACCESS1.03 SUBMmALS 1. 	 FURNISH AND INSTALL A NEMA 3R WIREWAY IN LOCATION INDICATED ON THE TO BOXES SHALL NOT BE BLOCKED BY EQUIPMENT, PIPING, DUCTS AND THE UKE.f. 	 CONTROL ALGORITHMS - LINE SENSING ON/OFF, PROPORTIONAL,A. 	 SUBMIT VENDOR DATA FOR PERFORMANCE, FUNCTIONS, MATERIALS, AND OPERATION DRAWINGS. WIREWAY SHALL BE GANGABLE, OUTDOOR RAINTICHT WITH DRIP PROVIDE ALL NECESSARY JUNCTION OR PULL BOXES REQUIRED DUE TO FIELDPROPORTIONAL AMBIENT. POWER UMITING, SOFT STARTFOR ALL PRODUCTS LISTED IN PART 2. - PRODUCTS. WHEIRE APPLICABLE, SUBMIT SHIELD. MANUFACTURED FlROM GALVANIZED STIEEL WITH GRAY POLYESTER FINISH, CONDITIONS AND AS REQUIRED BY THE NATIONAL ELECTIRICAL CODE.OPERATION AND MAINTIENANCE MANUALS. 	 g. EQUAL TO DIGITRACE 920 SSR GASKETEO END PLATES, GASKETED COVER WITH MOUNTING CLAMPS AND 

H. 	 HANGERS AND SUPPORTSB. 	 UPON COMPLETION OF PROJECT. SUBMIT AS-CONSTRUCTED DRAWINGS SHOWING 5. AMBIENT TEMPERATURE THERMOSTAT WALL-MOUNTING HARDWARE. UL USTED AS STEIEL ENCLOSED WIREWAY. 
1. 	 PROVIDE STEEL ANGLES, CHANNELS AND OTHER MATERIALS NECESSARY FOR THEACCEPTABLE MANUFACTIJRERS: SQUARE D, EATON, CUTLER-HAMMER, SIEMENS.ACTUAL LOCATION OF DEVICES AND WIRING. SUBMIT IN AUTOCAD DRAWING FORMAT. a. 	 ENCLOSURE - NEMA 4X, CAST ALUMINUM, POLYURETHANE COATED PROPER SUPPORT AND ERECTION OF EQUIPMENT. 

b. 	 SET POINT RANGE - -40'F TO I40'F T. ELECTRICAL HANOHOLE 
PART 2 - PRODUCTS I. 	 GROUNDING INSTALLATION 

c. SENSOR MATERIAL - 3DO STAINLESS STEEL 	 1. FURNISH AND INSTALL AN ELECTRICAL HANDHOLE. LOAD RATED AB, AT LOCATIONS 
1. 	 MAKE CONNECTIONS TO GROUND RODS WITH AN EXOTHERMIC WELDING PROCESS.INDICATED ON THE DRAWINGS. HANDHOLE SHALL BE STACKABLE COMPOSITE TYPE 

WITH OPEN BOTTOM AND CASKETED TOP COVER. TWO HANDHOLES AND ONE 
2.01 MATERIALS 	 d. SENSOR TYPE - FIXED FLUID-FILLED BULB AND CAPILLARY MECHANICAL CONNECTIONS MAY BE MADE AT EQUIPMENT ONLY.
A. 	 CONDUIT e. ELECTRICAL RATING - 22A AT 120-480VAC COVER ARE REQUIRED AT EACH LOCATION. PROVIDE WITH TAMPER-PRCOF BOLTS. 2. ENSURE THAT A GROUND LOOP IS NOT FORMED BETWEEN EQUIPMENT GROUND IN 

1. 	 RIGID HEAV!' WALL STEEL CONDUIT (RSC OR RGS) SHALL BE CONSTRUCTED OF f. CONDUIT ENTRY - J/4" NPT CONDUIT HUB ACCEPTABLE MANUFACTIJRERS: QUAZITE, SHAKESPHERE, GALLOWAY. 	 ELECTRICAL CONDUIT AND GROUNDING ELECTRODE CONDUCTORS DIRECTLY 
HOT DIPPED GALVANIZED OR ELECTIRO-GALVANIZED STEEL ACCEPTABLE g. 	 EQUAL TO DIGI-TRACE AMC-1A CONNECTED TO GROUND ELECTRODES.
MANUFACTURERS: REPUBLIC, TRIANGLE PWC, AWED, WHEATLAND. U. CELLULAR TERMINALI. 	 LEVEL SWITCHES 3. 	 EQUIP EXPOSED "PIGTAILS" OR GROUNDING ELECTRODE CONDUCTORS WITH AN1. 	 FURNISH AND INSTALL A FIXED CELLULAR TERMINAL IN MAIN CONTROL i>ANEL2.. 	 PVC CONDUIT SHALL BE SCHEDULE BO. MANUFACTURERS: CARLON, HUBBEU.. 1. 	 MERCURY-fREE. POLYPROPYLENE HOUSING FLOAT SWITCH, TETHERED MOUNTING. ARMORED SHEATH.CANTEX, SOUTHERN PIPE. UNIT SHALL BE 200mW, 800MHz WITH DUAL RJ-11 PHONE JACKS, DIPOLE10A, 2.50VAC RATED SWITCH. EQUAL TO W.E. ANDERSON SERIES FSW. 4. 	 GROUP AND BOND GROUND WIRES TO PANELS, BO:<ES. RECEPTACLES. ETC., NOTANTENNA, LED STATUS INDICATORS. ACCEPTABLE MANUFACTURER; TELULAR3. 	 ALL FITIINGS SHALL BE OF THE SAME MATERIAL AS THE RESPECTIVE RACEWAY 2. 	 NORTHEAST FLUID CONTROL MODEL 7DI 0-A-4-20 WIDE ANGLE FUOAT, PUMP TO SYSTEM NEUTRAL.MODEL SX5T-505C OR APPROVED EQUALSYSTEM. DOWN OR EQUAL. 5. 	 MAKE CONNECTION TO VAULT HATICH COVERS WITH A SUITABLE GROUND CLAMP4. 	 FITTINGS FOR SEALING AROUND CONDUITS PASSING THROUGH NEW BELOW-GRADE J. 	 LEVEL TRANSMITTERS OR LUG CONNECTION. 
CONCRETE WALLS SHALL BE C.Z./GEDNEY CO. TYPE FSK, OR EQUIVALENT. I. 	NORTHEAST FLUID CONTROL loiOOEL LUBI-5101 ECHO SPAN 2-WIRE. 16.4 FOOT PART J - EXECUTION 3.02 TESTSB. CONDUCTORS AND CABLE RANGE, DISPLAY, 2 INCH NPT, NEMA 4X. 

A. BRANCH CIRCUITS SHALL BE TESTED DURING INSTALLATION FOR CONTINUITY AND 
BE INSULATED FOR 600 VOLTS AND SHALL BE STANDARD AWC AND MCM SIZES. 

I. 	UNLESS SHOWN OTHERWISE ON THE DRAWINGS, ALL POWER CONDUCTORS SHALL 3.01 INSTALLATION
K, 	 FLOW METER IDENTIFICATION AND SHALL PASS OPERATIONAL TESTS TO DETERMINE THAT ALL 

CONDUCTORS SHALL BE 9B PERCENT COPPER, STRANDED, HEAT AND MOISTURE 1. ULTRASONIC CLAMP ON FLOW METER FOR 0.5" PVC PIPE. FLOW RANCE 0.5 GPM A. 	 UNLESS OTHERWISE NOTIED, WIRING FOR ALL SYSTEMS INDICATED IN THE CONTRACT CIRCUITS PERFORM THE FUNCTION FOR WHICH THEY ARE DESIGNED. 
DOCUMENTS SHALL CONSIST OF INSULATED CONDUCTORS INSTALLED IN RACEWAYS.RESISTANT AND THEIRMAL PLASTIC INSULATED FOR ALL SIZES NO. 12 AWG AND TO 2 CPM. FLOW RATE AND TOTALIZER DISPLAY. TOT.AUZER DISPLAY IN 

LARGER. CONDUCTORS SHALL BE LABELED WITH U.L APPROVAL AND BE MARKED THOUSANDS OF GALLONS. 4-20 mA OUTPUT SIGNAL SUITABLE FOR ENVIRONMENT. RACEWAYS SHALL BE CONTINUOUS FROM OUTLET BOX TO OUTLET BOX AND FROM 
OUTLET BOX TO CABINET, JUNCTION OR PULL BOX. SECURE AND BOND RACEWAYSWITH THE MANUFACTURER'S NAME, WIRE SIZE AND INSULATION TYPE. INSULATION COORDINATE PIPE REQUIREMENTS WITH MECHANICAL. EQUAL TO OYNASONICS T:<FL 

SERIES. 	 TO ALL BOXES AND CABINETS SUCH THAT EACH SYSTEM OF RACEWAYS WILL BE SEQUENCE OF OPERATIONSFOR ALL 600 VOLT CONDUCTORS SHALL BE TYPE THWN/THHN OR TYPE XHHW. ELECTRICALLY CONTINUOUS THROUGHOUT. 
ALL WIRING SHALL BE SUITABLE FOR WET. WATER-FILLED APPUCATIONS. L. AUTO DIALER A. NORMAL OPERATIONB. 	 INSTALL ALL CONDUCTORS IN THE FOLLOWING APPLICABLE RACEWAY SYSTEM:ACCEPTABLE MANUFACTURERS: OKONITE, SOUTHWIRE, PIRELLI, CABLEC, BIW. 1. FOUR CHANNEL INi>UT. 4 CUSTOM VOICE CALLOUTS, 1 CONTACT OUTIPUT. EQUAL 

1. 	 CONDUCTORS 600 VOLTS OR LESS IN OUTDOOR, ABOVE GRADE LOCATIONS:TO SENSAPHONE 4DO MODEL2. 	 ALL DISCRETE CONTROL CONDUCTORS SHALL BE INSULATED FOR 600 VOLTS, GALVANIZED RIGID HEAVY WALL STEEL CONDUIT. 	 REFERENCE D-601 FOR DEVICE LOCATION IN PROCESS.UNLESS OTHERWISE NOTED, AND SHALL BE NO. 14 AWG MINIMUM SIZE. M. PLC CONTIROLLER 
2. 	 CONDUCTORS 600 VOLTS OR LESS IN WET LOCATIONS: GALVANIZEID RIGID HEAVYCONDUCTORS SHALL BE 98 PERCENT COPPER, STRANDED, HEAT AND MOISTURE I. ALL INPUTS SHALL TERMINATE AT PUC IN MAIN CONTROL PANEL PLC SHALL 

RESISTANT, AND THERMAL PLASTIC INSULATED. ACCEPTABLE MANUFACTIJRERS: 	 ACTIVATE ALL OUTPUT NOTIFICATION DEVICES. • WALL STEEL CONDUIT. ALL ALARMS MUST BE CLEAR TO BEGIN OPERATION. 

OKONITE, SOUTHWIRE, PIRELLL 
 3. 	 CONDUCTORS 600 VOLTS OR LESS IN BELOW-GRADE LOCATIONS: PVC SCHEDULE2. 	 MIN. MEMORY: 16 KILOBYTES OF PROGRAMMABLE RAM MEMORY AND 8K OF DATA THE EXTRACTION PUMP SHALL BEGIN OPERATION WHEN THE OPERATOR PRESSES THE1!0 PLASTIC CONDUIT.3. 	 ALL ANALOG CONTROL WIRING CONDUCTORS SHALL BE INSULATED FOR 25D VOLTS, STORACE WITH EEPROM BACKUP. RESET PUSHBUTTON ON CONTROL PANEL.4. 	 WATER-TIGHT, FLEXIBLE METAL CONDUIT SHALL BE USED FOR FINAL CONNECTIONUNLESS OTHERWISE NOTED. AND SHALL BE 2/CH16 TWISTED SHIELDED PAIR 3. 	 MIN. NUMBER OF 1/0 POINTS (DISCRETE OR ANALOG): 96D TO ALL MOTORS, ROTATING OR VIBRATING EQUIPMENT. MAXIMUM LENGTH OF WHILE NORMAL OPERATION CONTINUES FLOW TOTAUZER FQI-1 OOA SHALL TOTALIZE THE(TSP). ACCEPTABLE MANUFACTURERS: BELDEN, SOUTHWIRE, AMERICAN INSULATED 4. 	 POWER: 110/220 VAC POWER SUPPLY. THE PLC SHALL BE CONNECTED TO AN FLE:<IBLE CONDUIT SHALL BE J6 INCHES. QUANTITY OF PUMPED PRODUCT FROM INCEIPTION. FQI-1 OOA SHALL NOT BE RESETABLE.WIRE CORP, GENERAL CABLE. UNINTERRUPTIBLE POWIER SUPPLY (UPS). 	 FLOW TOTALIZER FQI-1 DOB SHALL TOTALIZE THE CURRENT BATCH PUMPED TO THE

C. RACEWAYS:C. 	 OUTLET BOXES TANKS. F01 01 B SHALL BE CONFIGURABLE AND RESETABLE BY THE OPERATOR.5. 	 REQUIRED AGENCY APPROVALS: UL USTED (UL 508). CSA CERTIFIED (CSA 142).I. 	OUTLET BOXES EXPOSED TO MOISTURE SHALL BE CADMIUM CAST ALLOY COMPUETE 1. SIZE AS INDICATED ON THE DRAWINGS. WHERE SIZES ARE NOT INDICATED, 

WITH HUBS AND GASKETED SCREW FASTIENED COVERS. ACCEPTI'BLE 6. EXTERNAL COMMUNICATIONS VIA RS-232/485/ETHERNET PORTS. RACEWAYS SHALL BE SIZED PER THE NATIONAL ELECTRICAL CODE IN ACCORDANCE 
 B. WARNING CONDITION 

MANUFACTURERS: STEEL CITY. APPLETON. CROUSE-HINDS, RACO. 	 7. PROGRAMMING AND DIAGNOSTIC SOFTWARE SHALL BE IBM-COMPATIBLE (WINDOWS WITH THE QUANTITY, SIZE. TYPE AND INSULATION OF CONDUCTORS TO BE 
INSTALLED.D. 	 PULL AND JUNCTION BOXES BASED) VIA RELAY LADDER LOGIC (RLL), BASIC, AND CUSTOM PROGRAMMING YAH-100. LAH-200. YAH-200, YAH-201, LAH-101. LAH-1 D2., LAH-103 AND LAH-1 D4 

I. 	BOXES SHALL BE SUITABLE FOR SURFACE MOUNTING IN ACCORDANCE WITH THE TOOLS FOR THE PLC. PROVIDE TO THE ENGINEER AND OWNER A LICENSED COPY 2. POWER RACEWAYS SHALL BE MINIMUM THREE-QUARTER {J/4") TRADE SIZE. SHALL INITIATE THE AUTO-DIALER WARNING CONDITION. WARNING CONDIT10NS SHALL NOT 
LOCATION TO BE INSTALLED. BOXES INSTALLED IN DAMP LOCATIONS SHALL BE OF ALL PROGRAMMING SOFTWARE USED TO CONFIGURE AND PROGRAM THE PLC 3. CONDUITS TO INSTIRUMENTATION DEVICES SHALL BE SIZEID TO ACCOMODATE THE SHUT OFF THE EXTRACTION PUMP. WARNING CONDITIONS SHALL NOTIFY OF PENDING 
OF WATERTIGHT CONSTRUCTION WITH GASKETED COVER AND CONDUIT HUBS. AND PC. THE SOFTWARE SHALL INCLUDE BOTH THE SOFTWARE AND HARDWARE DEVICE CONNECTIONS. MINIMUM HALF-INCH ( 1/2.") TRADE SIZE. STORAGE TANK FULL, TANK HEATER FAULT. 

E. 	 WIRING DEVICES (I.E. CABLES, INTERFACE BOX, ETC.) REQUIRED FOR DIRECT PLC-TO-PC 4. 	 INSTALL TO PROVIDE ADEQUATE GROUNDING BETWEEN ALL OUTLETS AND THE WHILE IN ALARM OR WARNING STATUS, THE AUTODIALER WILL CONTINUE TO CALL OUT 
I. 	WIRING DEVICES SHALL BE SPECIFICATION GRADE AS DESCRIBED HEREIN. COMMUNICATIONS FOR PLC PROGRAMMING. ALL SOFTWARE SHALL BE PROVIDED ESTABLISHED ELECTRICAL SYSTEM GROUND. UNTIL ACKNOWLEDGED. 


PROVIDE IN-USE COVER PLATES FOR RECEPTACLES AND SWITCHES. ACCEPTABLE ON CO ROM. A COPY OF THE PLC PROGRAM SHALL BE PROVIDED TO THE 
 5. 	 CUT RACEWAYS SQUARE, REMOVE BURRS FORMED BY FIELD CUTTING OR DURING C. ALARM CONDITIONMANUFACTURERS: HUBBELL, GENERAL ELECTRIC, ARROW-HART, PASS AND 	 ENGINEER AND OWNER. ALL PLCS SHALL BE PROGRAMMABLE AND OPERATIE ON MANUFACTURING. BUSH WHERE NECESSARY. 
SEYMOR, BRYANT. 	 THE SAME SOFTWARE UCENSE. 6. 	 INSTALL WITH EXTERIOR SURFACES NOT LESS THAN Sl:< INCHES (6•) FlROM ANY8. 	 PROVIDE PROGRAMMING TIME REQUIRED TO CONFIGURE PLC TO PROVIDE2. 	 TOGGLE SWITCHES THE EXTRACTION PUMP SHALL CONTINUE TO OPERATE UNTIL ONE DR MORE OF THESURFACE WITH A TEMPERATURE OF 200 DECREES F OR HIGHER.COMPLETE CONTIROL AND MONITORING FUNCTIONS AS DESCRIBED IN DRAWINGSa. 	 20 AMPERE, 1-POLE, 240 VOLT: HUBBELL 1221 FOLLOWING CONDITIONS EXISTS:7. 	 PLUG THE ENOS OF EACH ROUGHED-IN RACEWAY WITH AN APi>ROVED CAP ORAND DESCRIBED HEREIN.b. 	 20 AMPERE, 3-WAY. 220 VOLT: HUBBELL 12.2.33. DISC TO PREVENT THE ENTRANCE OF FOREIGN MATIERIALS DURING CONSTRUCTION 1. E-STOP HS-200. HS-1OJ OR HS-100 IS PRESSED.9. 	 THE EXTRACTION PUMP SHALL OPERATE CONTINUOUSLY. THE FOLLOWING DEVICES3. 	 RECEPTACLES a. 	 INSTALL PARALLEL OR PERPENDICULAR TO FLOORS, WALLS AND CEIUNGS.SHALL STOP THE EXTRACTION PUMP IMMEDIATELY AND INITIATE THE PLC 2. FQI-1 ODB REACHES THE BATCH SETIPDINT. BATCH SETIPDINT IS SET BY THEa. 	 20 AMPERE, 125 VOLT, DUPLEX G.F.I. RECEPTACLE: HUBBELL CF-5362 9. 	 ARRANGE IN A NEAT MANNER FOR ACCESS AND ALLOW FOR ACCESS TO WORKSEQUENCE FOR ALARM CONDITION; VAULT SUMP HIGH LEVEL SWITCH, STORACE OPERATOR ON CONTIROL PANEL.b. 	 20 AMPERE, 12.5 VOLT, DUPLEX, WEATHERPROOF: CROUSE HINDS WLRD-1 INSTALLED BY OTHER TRADES. 

WITH GFI RECEPTACLE AND IN-USE COVIER. STORAGE TANK HIGH HIGH LEVEL ONCE THE PUMP IS STOPPED BY AN ALARM 10. PROVIDE A BUSHING AT EACH CONDUIT TERMINATION, UNLESS FITTING AT BOX 3. PAH-100 EXISTS. (LINE PRESSURE IS TOO HIGH)
TANK CONTAINMENT HIGH LEVEL, INSPECTION/CLEANOUT MANHOLES HIGH LEVEL, 

F. 	 SAFETY SWITCHES CONDITION IT CAN ONLY BE RESTARTED MANUALLY AT THE CONTROL PANEL. THE WHERE OONDUIT TERMINATES AT HUBS, DESIGNED IN SUCH A MANNER TO AFFORD 4. LAH-1 00 EXISTS. (EXTRACTION WELL SUMP IS AT HIGH LEVEL)
I. 	FURNISH AND INSTALL 600-VOLT, HEAV!'-DUTY SAFETY SWITICHES AS INDICATED PUMP WILL ONLY START WHEN ALL ALARMS ARE CLEAR. WHEN THE COMMON EQUIVALENT PROTECTION TO CONDUCTORS. PROVIDE GROUNDING TYPE INSULATED 

ON THE PLANS. SWITCHES SHALL BE THREE-POLE OR SINGLE POLE, SINGLE ALARM IS ACTIVATED, THE PLC SHALL INITIATE THE AUTODIALER BUSHINGS ON ALL CONDUIT SIZES ONE AND ONE-QUARTER INCH (1-1/4') TRADE 5. LAHH-200 EXISTS. (TANK OVERFILLED) 

THROW AS INDICATED ON THE PLANS, FUSIBLE OR NON-FUSIBLE AS INDICATED. 1D. PLC SHALL BE ALLEN-BRADLEY MICROLOGIX II 00 OR EQUAL SIZE AND LARGER, AND ON ALL FEEDER RACEWAYS REGARDLESS OF SIZE. 
 6. LAH-1 05 IS ACTIVIE. (HIGH LEVEL INTERNAL TO EXTIRACTION PUMP-HOSE BREAK)

PROVIDE STANDARD BUSHINGS FOR CONDUITS ONE INCH (1") AND SMALLER~1:/t..Lt"'~~A~~~C~f~AS~~ ~fR~~~AE!liR~N~~ :~~LW~~wEgRou'ir~L~S~RE 11. PROVIDE ALLEN-BRADLEY PANELVIEW 500 OR EQUAL, FOR TANK LEVEL READOUTS, 
UNLESS OTHERWISE STATED. PROVIDE SEALING BUSHINGS FOR ALL CONDUITS 7. FAL-100 OR FAH-100 E:<ISTS. (LOW OR HIGH FLOW OCCURS IN THE OAPLACCEPTABLE MANUFACTURERS; SQUARE 0, EATON, CUTLER-HAMMER, SIEMENS, 	 FlDW TOTALS, PRESSURE INDICATION AND ALARM INDICATION/ACKNOWLECEMENT. ENTERING FROM BELOW GRADE. 	 CARRIER PIPE UNE).GENERAL ELECTRIC. 	 N. CONTROL PANEL HARDWARE 

G. 	 GROUNDING MATERIALS 1. ALL ALARM INDICATING DEVICES SHALL BE PILOT LICHT LED TYPE, SHALL BE 0. BECOME FAMILIAR WITH THE GENERAL CONSTRUCTION OF THE SITE AND PLACE 8. LAH-201 EXISTS. (TANK HAS A LEAK) 

1 PROVIDE EQUIPMENT GROUNDING AS SHOWN ON THE DRAWINGS THROUGH-DOOR TYPE SEALED WITH EQUii>MENT MANUFACTUREIRS 
 SLEEVES, INSERTS. ETC., AS REQUIRED. ALL PENETRATIONS THROUGH NEW 

; 
 RECOMMENDATIONS. BELOW-GRADE CONCRETE WALLS OR FLOORS SHALL BE SEALED USING FITTINGS AS 

~. PROVIDE GROUNDING CONDUCTORS FROM GROUND ELECTRODES TO EQUIPMENT. 2. ALL H-0-A SWITCHES AND PUSH BUTTON SWITCHES, SHALL BE THROUGH-DOOR SPECIFIED IN ABOVE. 
 EACH CONDITION ABOVE SHALL SHUTDOWN THE E:<TRACTION PUMP AND INmATE THE 

AUTO-DIALER ALARM CONDITION. THE SYSTEM WILL REMAIN INOPERABLE UNTIL ALLj f)3. 	 DO NOT USE CONDUIT AS THE GROUND AND/OR BONDING CONDUCTOR. FLUSH MOUNTED AND SEALED IN ACCORDANCE WITH RESPECTIVIE EQUIPMENT AND E. 	 WIRING METHODS ALARM CONDITIONS ARE CLEAR AND THE RESET PUSHBUTTON ON THE CONTROL PANEL! 4. BOND GROUND TERMINAL OF RECEPTACLES TO OUTLET BOXES WITH #12 AWG 	 CONTROL PANEL MANUFACTURERS RECOMMENDATIONS 1. 	 DO NOT PULL CONDUCTORS INTO RACEWAYS UNTIL RACEWAY SYSTEM, INCLUDING HAS BEEN ACTIVATED. 
~ GREEN INSULATED WIRE. ALL OUTLETS. CABINETS. BUSHINGS AND FITTINGS. IS COMPLETED. VERIFY THAT ALL WARNING AND ALARM SIGNALS SHALL ACTIVATE A STROBE AT THE MAIN CONTROLALL WORK OF OTHER TRADES WHICH MAY CAUSE CONDUCTOR DAMAGE IS PANELi Tl'lit drow.na •• th• DrODOr!Y or MACTEC Enainoorint on-d contult.ng. lno. in<>t.l<l•na o11 D<rt•ntod ond·~----------~------------------~ COMPLETED. USE ONLY U.L. APPROVED CABLE LUBRICANTS WHEN NECESSARY. 
i ~=::~:~ ~:th:•;e~~0:e~.!'~·,:!!~~~~"~":~!~" !"!c,'~ ~= ~eco!.:~:~~!~~~e~heth~:C~. nar DO NOT USE MECHANICAL MEANS TO PULL CONDUCTORS. 
1 tha uee of the draw'lng fDf' o~ purpos& oth&r thon specltroolly parm1tted In wr1tlnq by W.CTEC ..?- -261/


En;no:nn; gnd Cgn,ultin;. 1~. 
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' 
1----------8·~·--------+----il--8" 

N, .., 6" EXTRAC110N WELL 
CASING (BY OTHERS) 

SEE FIBERGlASS GRATE SUPPORT DETAIL (TYP) 

1/2" AIR REI.£ASE VAI...VE 

'•. 

INSTAI...L 1 1/2 FIBERGLASS GRATING SUPPORTED AND 
FASTENED ID ANGLE IRON SUPPORTS. 

4"-DAI'L-HOPE OR P\11: 

(CONTAINMENT) 
HEAT TRACE AND INSULATE 

APPLY SEALER/HARDNER ID INSIOE 
SURFACES OF VAULT, SEE DWG C-304 

1 1/2" CHANNEL FRAME CRAIN 

SEAl. PIPE PENET'RAllON 

6'•6' (INSIDE DIMENSION) 
PRECAST CONCRETE S'TRUCTURE 

FLOOR SLOPE ~1/II" PER FT 
(GROUT LAYER ID SLOP VAULT FLOOR TO SUMP) 

PUMP ENCLOSURE VAULT FLOOR PLAN DETAIL A 
C-101 C-J01 

NOTE: 
1" MINIMUM CLEAR SPACE BETWEEN AI...L 
PIPING AND CL.OSED HATCH COVER. 

t----------8'-0" SQUARE-----~ 

1/2" PVC SAMPLE VALVE 

SEAl. PIPE PENET'RATION 
NON-SHRINK GROUT 

Thia drawing ia the property of MACTEC EnginHring and Conaultii1Cjl, ln.c. including all pctented .:~nd 

patentable tBGturel, and/or ccnf"!dential infcrrncltion and Tte u• ia conditioned upon tne UMrll 
agr..m•nt not to ~produce thl drawing, in whole cr part. ncr tht material deacribecl thereon, nor 
the u1e of the drawing far any purpo1e other than ~pt~clflcalty permitted In wrltlng by WCTEC 
Enginewing and Can•ulting, Inc. 

SECTION 

51--+----+--------------------i--+---lg~wN: 

REVISIONS 

DEL MAP 
DEL MAP 
DEL MAP 

BY CHK 

ENGINEER: 
MAP 

1/2" AIR RELEASE VAI...VE . 
CD 

2" THICK RIGID f'<Wj 
INSULAllON (TYP-4 WAI...LS) 

INSTAI...L 1 1/2 FIBERGLASS GRATING SUPPORTED 
AND FAST<NED TO ANGLE IRON SUPPORTS 

FLOOR SLOPE ~1/6" PER FT 
INCREASE HEIGHT OF EXISTlNG J" 
HIGH HDUSE-I<EEPING PAD TO 5" 
AND BOLT PUMP TO PAD 

6" COMPACTED GRAVEL BASE 

# MACTEC 

1-------e·~· SQUARE-------i 

2" THICK JACKETED INSULAllON WITH HEAT 
TRACING OVER 4" CONTAINMENT PIPE 

4" HOPE OR P\11: CONTAINMENT PIPE 

1 1/2" HOPE 
CARRIER PIPE (DAPL) 

~~LU==~~~~~~ 

Engineering and Consulting, Inc. 
P.O. Box 7050, 511 Congr••• Street 
PortJond, !IdE 04-112-7050 
{207) 775-5401 

INSTALL 1 1/2 FIBERGLASS GRAllNG SUPPORTED 
AND FASTENED ID ANGLE IRON SUPPORTS 

2" THICK RIGID f'<Wj INSULAllON (TYP-4 WAI...LS) 

FLOOR SLOPE ~1/6" PER FT 
(GROUT LAYER TO SLOPE VAULT FLOOR TO SUMP) 

1 1/2" PVC SAMPLE VALVE 

8" COMPACTED GRAVEL BASE 

6" CONCRETE VAULT FLOOR WITH GROUT 
LAYER TO SLOPE FLOOR TO SUMP 

II" WElL CAsiNG (BY OTHERS) 

SECTION 

·~ : 

... 

'• 
' . 

SOUD CONCRIETE BLOCK OR 
POURED CONCRETE SUPPORT 
AT GRATE MID POINT 

TOP OF 1 1/2" FIBERGLASS CRATING 

> A 
., 'f 

FIBERGLASS GRATING SUPPORT DETAIL£ 

CML 

L 1 1/2x1 1/213/11" 
GN..VANIZED STEEL 

3/8"• GN..VANIZED 
STEEL ANCHOR 
(3 ANCHORS PER SIDE) 

DAPL EXTRACTION PILOT TEST 
OLIN CHEMICAL SUPERFUND SITE 

WILMINGTON, MASSACHUSETTS 

PUMP ENCLOSURE VAULT 
PLAN DETAIL AND SECTIONS 
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WELL CONSTRUCTION DIAGRAM LOCATION ID: EW-1 

Project Name: Olin Chemical Superfund Site Date Started: 12/5/2011 Date Completed: 12/6/2011 

Project Location: Wilmington, MA Logged By: T. Longley 

Project Number: 6107110016 Task Number 2 

Subcontractor: Boart Longyear Drilling Method: Sonic 

Development Method: Development Date: 

Bucking Posts/Ballards: None 

Notes: Protective Casing is a Flush-to-Ground, temporary 8" x 1' Steel Casing 

Well is completed as a Flush-to-Ground completion - will be incorporated into a 

surface vault in the future; the top 15' of casing is steel; the remainder is SCH 40 PVC 

Checked By: Checked Date: 

Measuring Point Information 

Measuring Point (MP) Type: Ground Surface (GS) 

MP Elevation (ft): 

Item Depth BMP (ft) Elevation (ft) Description 

NA 
Stickup NA 

Riser Pipe (Top) Flush-to-Ground; steel 

Ground Surface 0 8" 

concrete 

cement/bentonite grout 
Sch 40 PVC; top 15' (from 

~16.2) is steel 

6" 

10" 
Top of Well Seal 29.8 

Cetco, coated bent. tablets 
Top of Sand Pack 37.25 

Top of Screen 40.9 
Sch 40 PVC 

6" 

0.010" 

approx. 5 feet 

Filpro WG #00 
Base of Screen 45.32 

End Cap 48.2 

Drilled Depth 48.2 cave and sand 

Bottom of Exploration 48.2 

Lock Identification 

Stickup Casing Type: 

Stickup Casing Diameter: 

Surface Seal Type: 

Backfill/Grout Type: 

Riser Pipe Type: 

Riser Pipe ID: 

Borehole Diameter: 

Type of Seal: 

Screen Type: 

Screen ID: 

Screen Slot Size: 

Screen Length: 

Filter/Sand Pack 
Type: 

45.5-Bedrock 

Sump: 

Fallback/Backfill: 

Bedrock Surface 45.5 NOT TO SCALE 

511 Congress Street, Portland Maine 04101 



 

 

WELL CONSTRUCTION DIAGRAM LOCATION ID: ILW-1 

Project Name: Olin Chemical Superfund Site 

Project Location: Wilmington, MA 

Project Number: 6107110016 Task Number 

Subcontractor: Boart Longyear Drilling Method: Sonic 

Development Method: Not Applicable Development Date: 

Bucking Posts/Ballards: None 

Notes: Well is a Flush-to-Ground completion, no screen; solid 2"-ID PVC filled with 

di-ionized water to ground surface 

2 

N/A 

Date Started: 5/24/2011 Date Completed: 5/25/2011 

Logged By: T. Longley 

Checked By: Checked Date: 

Measuring Point (MP) Type: 

MP Elevation (ft): 

Measuring Point Information 

Ground Surface (GS) 

Stickup 

Item 

NA 

Depth BMP (ft) Elevation (ft) 

N/A 

Description 

Riser Pipe (Top) Flush-to-Ground Steel 

Ground Surface 0 Flush-to-Ground 6" 

Concrete 

N/A 

2" 

Top of Well Seal N/A 
6" 

Top of Sand Pack 4.8 
N/A 

Top of Screen N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

Base of Screen N/A 
Filpro, #00 Sand: 46' to 4.8' 

End Cap 

Drilled Depth 

45 

49.5 
Bedrock 45' 

Bentonite 46' to 49.5' 

Bottom of Exploration 49.5 

Bedrock Surface 45 NOT TO SCALE 

Lock Identification 

Stickup Casing Type: 

Stickup Casing Diameter: 

Surface Seal Type: 

Backfill/Grout Type: 

Riser Pipe Type: 

Riser Pipe ID: 

Borehole Diameter: 

Type of Seal: 

Screen Type: 

Screen ID: 

Screen Slot Size: 

Screen Length: 

Filter/Sand Pack 
Type: 

Sump: 

Fallback/Backfill: 

511 Congress Street, Portland Maine 04101 



 

 

WELL CONSTRUCTION DIAGRAM LOCATION ID: ILW-2 

Project Name: 

Project Location: 

Olin Chemical Superfund Site 

Wilmington, MA 

Date Started: 5/25/2011 

Logged By: T. Longley 

Checked By: 

Date Completed: 

Checked Date: 

5/25/2011 

Project Number: 6107110016 Task Number 2 

Subcontractor: Boart Longyear Drilling Method: Sonic 

Development Method: Not Applicable Development Date: N/A 

Bucking Posts/Ballards: None 

Notes: Well is a Flush-to-Ground completion, no screen; solid 2"-ID PVC filled with 

di-ionized water to ground surface 

Fractured rock 39' to 43.5' 

Measuring Point Information 

Measuring Point (MP) Type: Ground Surface (GS) 

MP Elevation (ft): 

Item Depth BMP (ft) Elevation (ft) Description 

N/A 
Stickup NA 

Riser Pipe (Top) Flush-to-Ground Steel 

Ground Surface 0 Flush-to-Ground 6" 

Concrete 

N/A 

2" 

6" 
Top of Well Seal N/A 

N/A 
Top of Sand Pack 3.5 

Top of Screen N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

Filpro, #00 Sand: 42'-3.5' 
Base of Screen N/A Bedrock 39' 

End Cap 41 

Drilled Depth 45 Bentonite 43.5' to 42' 
Cave 45' to 43.5' 

Bottom of Exploration 45 

Lock Identification 

Stickup Casing Type: 

Stickup Casing Diameter: 

Surface Seal Type: 

Backfill/Grout Type: 

Riser Pipe Type: 

Riser Pipe ID: 

Borehole Diameter: 

Type of Seal: 

Screen Type: 

Screen ID: 

Screen Slot Size: 

Screen Length: 

Filter/Sand Pack 
Type: 

Sump: 

Fallback/Backfill: 

Bedrock Surface 39 NOT TO SCALE 

511 Congress Street, Portland Maine 04101 



LOCATION ID: ML-1 

Project Name: Olin Chemical Superfund Site Date Started: 12/6/2011 Date Completed:  12/8/2011 

Project Location: Wilmington, MA Logged By: T. Longley 

Project Number: 6107110016 Task Number Checked By: Checked Date: 

Subcontractor: Boart Longyear Drilling Method: 

Development Method: Not Applicable Development Date: 

Bucking Posts/Ballards: None 

Notes: Well is a Flush-to-Ground completion  Measuring Point (MP) Type: 

Surface completion includes a manifold for the tubing from each zone; well is MP Elevation (ft): 

a 2-inch dia. Solinst Multi-level Piezometer; sandpack around zones is 000 sand 

Lock 

Surface Seal Type: Concrete 
Ground Surface 0 

1  Casing Type: Flush-to-Ground Steel 
2 

3  Casing Diameter: Flush-to-Ground 6" 
4 

5 

6 

Approximate 7 

Water 8 

Table 9 

10 

11 Bentonite Backfill 
12 

13 

14 

15 2-inch PVC Casing 
16 

17 

18 

19 

20 

21 
22 
23 Port 12: 3/8 inch tubing 

24 
Overlying 25 Port 11: 1/4 inch tubing 

Zone 26 Port 10: 1/4 inch tubing 

27 
28 Port 9: 3/8 inch tubing 

29 Port 8: 1/4 inch tubing 

Diffuse 30 
Zone 31 Port 7: 1/4 inch tubing 

32 Port 6: 1/4 inch tubing 

33 

34 Port 5: 1/4 inch tubing 

DAPL 35 Port 4: 3/8 inch tubing 

Zone 36 

37 Port 3: 1/4 inch tubing 

38 Port 2: 1/4 inch tubing 

39 

40 Port 1: 1/4 inch tubing 

NOT TO SCALE 

511 Congress Street, Portland Maine 04101 

51 

49 

47 

Sonic 

58 
57 
56 
55 

53 

63 
62 
61 
60 
59 

70 

69 

66 

64 

76 

75 

74 

73 

72 

80 

79 

78 

77 

67 

WELL CONSTRUCTION DIAGRAM 

2 

N/A 

Item Depth BMP (ft) Elevation (ft) 

Measuring Point Information 

Ground Surface (GS) 

52 

50 

48 

86 

84 

71 

68 

65 

54 

Description 

88 

85 

83 

82 

81 

Each port, or zone,   
consists of a stainless  
steel screened section.    
At and around each zone,    
sand extends above and     
below the screens, for a   
total sand layer  
approaching one foot in    
thickness; alternating  
with these screened sand   
sections are bentonite 
seals to isolate each zone      
 



LOCATION ID: ML-2 

Project Name: Olin Chemical Superfund Site Date Started: 12/8/2011 Date Completed:  12/9/2011 

Project Location: Wilmington, MA Logged By: T. Longley 

Project Number: 6107110016 Task Number Checked By: Checked Date: 

Subcontractor: Boart Longyear Drilling Method: 

Development Method: Not Applicable Development Date: 

Bucking Posts/Ballards: None 

Notes: Well is a Flush-to-Ground completion  Measuring Point (MP) Type: 

Surface completion includes a manifold for the tubing from each zone; well is  MP Elevation (ft): 

a 2-inch dia. Solinst Multi-Level Piezometer; sandpack around zones is 000 sand 

Lock 

Surface Seal Type: Concrete 
Ground Surface 0 

1  Casing Type: Flush-to-Ground Steel 
2 

3  Casing Diameter: Flush-to-Ground 6" 
4 

5 

6 

Approximate 7 

Water 8 

Table 9 

10 

11 Bentonite Backfill 
12 

13 

14 

15 2-inch PVC Casing 
16 

17 

18 

19 

20 

21 
22 
23 Port 12: 3/8 inch tubing 

24 
Overlying 25 Port 11: 1/4 inch tubing 

Zone 26 Port 10: 1/4 inch tubing 

27 
28 Port 9: 3/8 inch tubing 

29 Port 8: 1/4 inch tubing 

Diffuse 30 
Zone 31 Port 7: 1/4 inch tubing 

32 Port 6: 1/4 inch tubing 

33 

34 Port 5: 1/4 inch tubing 

DAPL 35 Port 4: 3/8 inch tubing 

Zone 36 

37 Port 3: 1/4 inch tubing 

38 Port 2: 1/4 inch tubing 

39 

40 Port 1: 1/4 inch tubing 

NOT TO SCALE 

511 Congress Street, Portland Maine 04101 

47 

53 

52 

51 

50 

49 

48 

54 

65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 

66 

77 

76 

75 

74 

73 

72 

71 

70 

69 

68 

67 

78 

88 

86 

85 

84 

83 

82 

81 

80 

79 

Ground Surface (GS) 

~88' MSL 

Item Depth BMP (ft) Elevation (ft) Description 

WELL CONSTRUCTION DIAGRAM 

2 

Sonic 

N/A Measuring Point Information 

Each port, or zone,   
consists of a stainless steel   
screened section. At and   
around each zone, sand     
extends above and below    
the screens, for a total  
sand layer approaching  
one foot in thickness;   
alternating with these   
screened sand sections are   
bentonite seals to isolate 
each zone   
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AMEC E&I Standard Operating Procedure 
General Procedure for Induction Logging in Wells 

1.0 SCOPE AND APPLICABILITY 

This Standard Operating Procedure (SOP) describes the use of induction logging in monitoring 
wells. Induction logging may be us ed to determine spatial and t emporal changes in electrical 
conductivity in the subsurface due t o dissolved contaminants in groundwater. This SOP is 
intended to compliment (not replace) information, procedures and guidelines as supplied by the 
logging equipment vendor and/or manufacturer and associated equipment-specific procedures. 

2.0 EQUIPMENT 

The following equipment and supplies are recommended prior to initiating field activities: 

2.1 MEASUREMENT SPECIFIC SUPPLIES 

• Induction log probe (Geonics EM 39, or equivalent) 

• Wire line winch system compatible with the log probe 

• Tripod and pulley apparatus 

• Field-capable computer or data logger with the required software for the logging system 

• 12V battery (fully charged) 

• 12V to AC inverter 

• Keys and necessary tools to open wells 

• Duct tape 

• Water level meter 

2.2 FIELD DATA AND RECORD KEEPING SPECIFIC SUPPLIES 

• Field notebook and pen with indelible ink 

• Well construction details for the well(s) to be logged (total depth, etc.) 

2.3 DECONTAMINATION SUPPLIES 

• Deionized (DI) water 

• AlconoxTM detergent, or equivalent 

• Paper towels 

2.4 HEALTH AND SAFETY EQUIPMENT 

• As required per site Health and Safety plan 
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AMEC E&I Standard Operating Procedure 
General Procedure for Induction Logging in Wells 

3.0 PREPARATION 

The induction logging probe has been factory calibrated and does not require calibration prior to 
each field deployment. In the unlikely event calibration is required; calibration may be 
performed by the vendor from which the equipment has been s upplied.  C alibration may be 
checked per the manufacturer’s guidelines with the calibration ring provided with the equipment. 
Instrument calibration should be per formed only by vendor- or manufacturer-supplied 
procedures and guidelines.  A tmosphere should provide a zero conductivity value as a q uick 
operational check.  It is a good general practice to re-log a portion of at least one hole on a daily 
basis (perhaps twenty feet where value changes are noted) for repeatability check. Checking 
calibration at the beginning and conclusion of each logging event is recommended. 

Verify the charge status of the 12V battery (fully charged). If the 12V battery in the vehicle is 
being used, the motor should be off. 

Before proceeding to the first well to be logged, set up all equipment to be used in the field (12V 
battery, inverter, wire line console, probe, and computer or data logger) and v erify that the 
signal is being received and recorded. 

4.0 PROCEEDURES 

1.		 Open the well cap and check the wellhead and breathing space atmosphere for worker 
health (as required by the applicable Site Health and Safety Plan). Record the results if 
measurements are collected. Take appropriate respiratory precautions (including leaving 
the area) if conditions warrant. 

2.		 Measure and record the groundwater water level below the top of casing or other 
established datum. Measure to the nearest 0.01 foot, unless specified otherwise by the 
Site work plan or Data Quality Objectives (DQO). Compare the result to historic values, if 
available, and note any significant deviations. 

3.		 Verify the total depth (TD) of the well from completion logs or other validated data source. 
The total depth of the well may be measured using the water level probe. 

4.		 Connect all associated equipment (probe, cable, PC/data logger, inverter, battery) per 
manufacture’s and/or vendor’s guidelines, and before turning power on to the logging unit. 

5.		 Turn the power on to the logger (Note: NEVER attach probe to cable with power on!). 

6.		 Lower probe into the well and set the point where the probe and cable attach at the 
surveyed measuring point of the well casing. This is the point at which the depth 
measurements will be “zeroed” and must be set consistently so that previous and 
subsequent logging data can be compared. Use the tripod and pulley system as allowed 
by local site and well construction conditions. 

7.		 Open the data logging software and follow the on-screen procedures to zero the depth, set 
the desired sampling interval (0.1 ft is recommended), and create a data file with a unique 
file name. Verify that an ASCII-format data file is being created so that data can be 
accessed by appropriate software for post processing. 
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AMEC E&I Standard Operating Procedure 
General Procedure for Induction Logging in Wells 

8.		 Record the time, well or location ID, and data file name in the field log book or field 
recording form. 

9.		 Activate the winch to lower the probe down the well, adjusting the speed so that the 
system can acquire quality data at a specified sampling rate (10 ft/min. is recommended 
for 0.1 ft sampling interval). Monitor the software display to ensure that data is being 
received and recorded. 

10.		 Monitor the depth of the probe to ensure that excess cable slack is not generated when 
probe reaches the bottom of the well. 

11.		 When the probe reaches the bottom of the well, stop the winch and, if desired, close the 
data file. A new data file may be created for recording the data when the probe is raised 
from the well. Alternatively, the file may be kept open and recording as the winch is 
stopped and reversed with the ascending data separated during post-processing. 

12.		 Closely monitor the depth of the probe as it is being raised to ensure that it is stopped 
before it reaches the top of the well. 

13.		 When the logging is complete close and save the data file before removing the probe. Also 
verify that the file contains appropriate data before removing the probe from the well. Re-
log the well if needed. 

14.		 TURN OFF POWER TO PROBE AND DISCONECT POWER SUPPLY BEFORE 
DISASSEMBLING SYSTEM! NEVER REMOVE THE PROBE FROM CABLE WITH THE 
POWER ON! 

15.		 If necessary, decontaminate the probe with AlconoxTM solution and DI water rinse. The 
cable may be decontaminated by holding a wet rag on the cable as the tool is being 
retrieved, but care must be taken not to interfere with the function of the depth recording 
apparatus on the winch. 

16.		 Secure the well and record the time in the log book or field data form. Also record any 
pertinent observations made during the logging that may affect data processing and 
interpretation. 

17.		 At the earliest convenience, backup recorded logging data from the data logger or 
computer onto other media (from data logger to computer, from computer to USB flash 
drive, etc.) to minimize the potential for data loss or corruption prior to data analyses. 
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