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  File No. 79101.11 


APPENDIX A 
 


LIMITATIONS 
 
 


1) These environmental services were performed in accordance with generally accepted practices of other 
consultants using the degree of skill and care exercised in undertaking similar services at the same time and in 
the same geographical area.  The results of these services are based on our professional judgment and are not 
scientific certainties.  Specifically, Nobis Engineering, Inc. (Nobis) does not and cannot represent that the site 
contains no hazardous wastes, oil or other latent conditions beyond those observed during this assessment.  No 
other warranty, express or implied, is made. 


 
2) The observations and conclusions presented in this report were made solely on the basis of conditions 


described in the report and not on scientific tasks or procedures beyond the scope of described services or the 
budgetary and time constraints imposed by the client.  Nobis shall not be responsible for conditions or 
consequences arising from relevant facts that were concealed, withheld, or not fully disclosed at the time the 
investigation was performed.  The work described in this report was performed in accordance with the terms 
and conditions of our contract.  No other warranty, express or implied, is made. 


 
3) Observations were made of the site as indicated in this report.  Where access to portions of the site were 


unavailable or limited, Nobis renders no opinion as to the presence of hazardous wastes or the presence of 
indirect evidence of hazardous wastes in that portion of the site. 


 
4) No property boundary, site feature or topographic surveys of the site were performed by Nobis unless 


specifically indicated in the text of the report. 
 
5) No sampling or testing was performed for the presence of pesticides, herbicides, radon, or urea-formaldehyde 


at the site. 
 
6) The purpose of this investigation was to assess the physical characteristics of the subject site with respect to the 


presence of hazardous wastes in the environment within the context of New Hampshire Code of Administrative 
Rules Part Env-Or 600.  No attempt was made to check the compliance of present or past owners of the site 
with federal, state or local laws. 


 
7) The observations and conclusions contained in this report are based in part upon data obtained from widely 


spaced subsurface explorations.  The nature and extent of variations between these explorations may not 
become evident until further exploration is performed.  If variations or other latent conditions then appear 
evident, it will be necessary to reevaluate the conclusions and recommendations of this report. 


 
8) Water level readings have been made in the monitoring wells at the times and under the conditions stated in this 


report.  Fluctuations in groundwater levels will occur due to variations in rainfall and other factors different 
from those prevailing at the time measurements were made. 


 
9) Except as noted within the text of the report, no quantitative laboratory testing was performed as part of this 


assessment.  Where analyses have been conducted by an outside laboratory or engineering firm, Nobis has 
relied upon the data provided and has not conducted an independent evaluation of the reliability of these data. 


 
10) Chemical analyses have been performed for specific parameters during these environmental services, as 


described in the text of the report.  Additional chemical constituents not searched for during the current study 
may be present in soil and/or groundwater at the site. 


 
11) These environmental services have been prepared for the exclusive use of New Hampshire Department of 


Environmental Services solely for use in an environmental evaluation of the site.  This report shall not, in 
whole or in part, be conveyed to any other party without prior written consent of Nobis.  This report shall not 
be construed to create any warranty or representation that the real property on which the investigation was 
conducted is free of pollution or complies with any or all applicable regulatory or statutory requirements, or 
that the property is fit for any particular purpose.  No third party is entitled to rely upon any information or 
opinions contained in the report. 
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APPENDIX D 
 


FIELD PROCEDURES 
 


Test Borings 
 
The test borings were generally performed in accordance with ASTM method D1452 using 4-1/4-inch 
I.D. hollow-stem auger drilling techniques.  The soil samples were generally obtained in accordance with 
ASTM method D1586 or at semi-continuous intervals using a 24-inch split spoon sampler driven by a 
140-pound hammer free-falling a distance of approximately 30 inches.  The number of blows required to 
drive the sampler each 6-inch increment over the 24-inch interval was recorded.  The soil samples 
collected during drilling were placed in glass jars. 
 
Groundwater Monitoring Well Installations 
 
Groundwater monitoring wells were installed in selected test borings upon completion of the borings.  
The wells consisted of 2-inch I.D. Schedule 40 PVC well screen and riser pipe.  The well screen 
consisted of 0.010-inch machine-slotted sections of PVC pipe.  The threaded PVC well sections were 
joined by threaded connection without the use of cement or glue.  Clean filter sand was placed 
surrounding the well screen.  An approximately one-foot thick bentonite seal was placed above the filter 
sand to limit the potential infiltration of water along the well.  Formation material was then backfilled 
into the borehole to the ground surface.  Each well was completed with a steel curb box or standpipe to 
protect the well from tampering and vandalism.  A concrete surface seal was placed around each well 
installation upon completion.  Details of the monitoring well construction are included on the boring logs 
in the appendices. 
 
Groundwater Sampling Procedures 
 
Measure and record the depth to groundwater with a Solinst groundwater level indicator and recorded the 
measurement in the field data sheet.  Depths to bottom of the monitoring wells was obtained from 
installation information in the boring logs provided.  The poly tubing was set at approximately 2 feet 
above the bottom of the monitoring well.  Groundwater level was measured again before pumping began.  
The low flow/low stress groundwater monitoring was performed by following the EPA low flow 
sampling protocols.   
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APPENDIX G   
DISCUSSION OF QUALITY ASSURANCE AND QUALITY CONTROL 


 
Nobis Engineering, Inc. (Nobis) provides this summary of  qua lity a ssurance a nd qua lity c ontrol 
considerations regarding field activities and laboratory analyses. 
 
 
1.0 FIELD QUALITY CONTROL – SOIL AND GROUNDWATER SAMPLES 
 
Field Equipment Blanks 
 


In accordance with the EPA-approved Generic Quality Assurance Project Plan (QAPP) and Site Specific 
Quality A ssurance P roject Plan Addendum (SSQAPPA), t he g roundwater sam ples were co llected 
utilizing low f low/low s tress s ampling m ethods, w ith de signated t ubing.  M onitoring e quipment ( i.e. 
water level meter, YSI 650, and HACH 2100) was decontaminated prior to moving to the next location.   
 
Trip Blank 
 


No trip blanks were required for this investigative work completed at the Fraser Paper Property. 
 
Duplicate Samples 
 


Duplicate analyses were performed on one groundwater sample collected on June 4, 2010 and June 18, 
2010.  The g roundwater s ample NW-3, was an alyzed for PAHs for t he J une 4, 2010 g roundwater 
sampling r ound.  The g roundwater s ample, N W-1, was an alyzed f or PAHs for t he J une 18, 2010 
groundwater sampling round.  The r elative percent d ifference (RPD) calculations (where possible) ar e 
discussed per matrix.   
 
The RPD calculation used is:   
 
RPD = Sample Concentration – Duplicate Concentration  x 100% 
   Mean Concentration 
 
Where the compound was not detected above the laboratory detection limit in one of the samples, half of 
the detection limit is used in the calculation. 
 
Groundwater Samples 
 
NW-3  
 


Parameter  Sample Result (µg/L) Duplicate Result (µg/L) RPD % 
Dibenzofuran 4.3 4.4 2.3 
Acenaphthene 16 17 6 
Anthracene 0.8 0.9 12 
Benzo (a) anthracene 0.1 0.05 67 
Fluoranthene 3.5 3.8 8.2 
Fluorene 8.1 8.1 0 
Phenanthrene 13 15 14.3 
Pyrene 1.7 1.9 11.1 


 
Benzo(a)anthracene had an RPD greater than 30% as specified in the approved site specific QAPP.  This 







File No. 79101.11 Appendix E - QA/QC Discussion Page 2  


was due to the fact that the duplicate sample had a detection of 0.1 ppb, and was none detect.  Therefore, 
the duplicate result was h alf the detection l imit f or t he c alculation of  t he R PD.  B ased on t he l ow 
detection in the sample the RPD is acceptable for the QA/QC.  T he remainder of the PAH compounds 
detected h ad RPDs results that do not  exceed t he accep tance cr iteria sp ecified i n t he Q APP o f 30%.  
Therefore, these sample results are accepted for use.   
 
NW-1  
 
Groundwater s amples f or N W-1 (investigative an d d uplicate) had no de tections a bove t he laboratory 
detection limit.  Therefore, an RPD could not be calculated for the June 18, 2010 groundwater sampling 
round. 
 
3.0 SUMMARY OF DATA VALIDATION 
 
The an alytical l aboratory provided data t o assi st Nobis a nd NHDES to assess t he l aboratory q uality 
control for the laboratory analyses performed per matrix.  Nobis reviewed the laboratory analytical data 
provided by RL, including laboratory surrogate recoveries an d accep tance l imits, and t he l aboratory 
narratives, and found it to be complete and useable by Nobis for the sampling work.  In accordance with 
the QAPP, data validation was l imited to a co mpleteness check for the data, an  assessment of relative 
percent d ifferences f or d uplicate sam ples an d a r eview o f t he laboratory quality control data, as 
described. 





		Fraser Paper main St RAP-4 Appendices

		Fraser Paper main St RAP-5 Quality Control Report
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TABLE 1
SUMMARY OF VOC and PAH SOIL ANALYSES 


Fraser Paper Property
650 Main Street


Berlin, New Hampshire
NHDES No. 200610027/ Project No. 15916


Sample I.D., Collection Date, and Sampling Depth
Table 600-2 NW-1, S-5 NW-2, S-2 NW-3, S-4 NW-5, S-4 NW-5, S-4  Dup. NB-1, S-7 NB-2, S-3 NB-3, S-2 NB-4, NW-4, S-2 SS-1 SS-1 Dup. SS-2


Soil 10'-12' 2'-4' 6'-8' 6'-8' 6'-8' 12'-14' 4'-6' 2'-4' 2'-4' 0-2' 0-2' 0-2'
Standard 11/11/2008 11/12/2008 11/11/2008 11/12/2008 11/12/2008 11/12/2008 11/12/2008 11/12/2008 11/11/2008 11/12/2008 11/12/2008 11/12/2008


VOCs (mg/kg)
MtBE 0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
Benzene 0.3 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
Toluene 100 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
Ethylbenzene 140 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
Xylenes (Total) 500 0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2
Isopropylbenzene 330 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
1,4-Dioxane 5 <4.0 <3.0 <2.0 <2.0 <2.0 <4.0 <3.0 <3.0 <4.0


Alkylbenzenes
n-butylbenzene 110 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
sec-butylbenzene 130 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
tert-butylbenzene 100 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
p-isopropyltoluene 3400 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
n-propylbenzene 85 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
1,2,4-trimethylbenzene 130 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
1,3,5-trimethylbenzene 96 <0.2 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1
Naphthalene 5 14 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1


TPH (DRO) 10,000 22,000 <240 <220 <220 <220 380 <270 <250 <240


PAHs (mg/kg)
Acenaphthene 340 200 <0.6 <0.6 <0.5 <0.5 <0.9 <0.7 <0.6 <0.6 <0.98 <1.0 <1.1
Acenaphthylene 490 <30 <0.6 <0.6 <0.5 <0.5 <0.9 <0.7 <0.6 <0.6 2.1 1.6 <1.1
Anthracene 1,000 610 <0.6 <0.6 <0.5 <0.5 <0.9 <0.7 <0.6 <0.6 <0.98 <1.0 1.3
Benzo (a) anthracene 1 1,800 2.6 3.7 <0.5 <0.5 2.4 <0.7 <0.6 0.6 5.7 4.2 9
Benzo (b) fluoranthene 1 1,000 3.2 2.2 0.8 0.8 1.9 <0.7 <0.6 <0.6 6.3 4.8 12
Benzo (k) fluoranthene 12 1,000 1.9 2.3 <0.5 <0.5 1.2 <0.7 <0.6 0.6 4.2 3.3 7.5
Benzo (a) pyrene 0.7 1,100 2.1 2.8 0.8 0.7 1.8 <0.7 <0.6 <0.6 5.1 4 8.5
Chrysene 120 1,600 3.5 3.8 0.6 0.6 2.5 <0.7 <0.6 0.9 6.6 4.2 12
Fluoranthene 960 3,700 3.3 4.9 <0.5 <0.5 3.9 <0.7 <0.6 1.0 9.4 6.7 22
Fluorene 77 170 <0.6 <0.6 <0.5 <0.5 <0.9 <0.7 <0.6 <0.6 <0.98 <1.0 <1.1
Indeno (1,2,3-cd) pyrene 1 460 1.4 1.6 0.6 <0.5 0.9 <0.7 <0.6 <0.6 2 1.6 3.5
Naphthalene 5 67 <0.6 <0.6 <0.5 <0.5 <0.9 <0.7 <0.6 <0.6 <0.98 <1.0 <1.1
2-methylnaphthalene 96 <30 <0.6 <0.6 <0.5 <0.5 <0.9 <0.7 <0.6 <0.6 <3.9 <4.1 <4.3
Benzo (g,h,i) perylene 960 410 1.3 1.7 0.7 0.6 1.0 <0.7 <0.6 <0.6 1.9 1.3 3
Phenanthrene 960 2,500 1.7 1.5 <0.5 <0.5 2.4 <0.7 <0.6 <0.6 3.4 2.5 14
Pyrene 720 2,800 3.3 5.3 <0.5 <0.5 3.4 <0.7 <0.6 1.1 10 7.8 17
Dibenzofuran ns 73 <0.6 <0.6 <0.5 <0.5 <0.9 <0.7 <0.6 <0.6 <0.98 <1.0 <1.1
Dibenzo(a,h)anthracene 0.7 200 <0.6 0.6 <0.5 <0.5 <0.9 <0.7 <0.6 <0.6 <0.98 <1.0 1.4


NOTES:
1) Volatile organic compounds (VOCs), polyaromatic hydrocarbons (PAHs) and total petroleum hydrocarbons - diesel range (TPH-DRO) are reported as milligrams per kilogram (mg/kg) equivalent to parts  per million (ppm).
2) "<0.6" indicates that the parameter was not detected above the detection limit indicated.  "ns" indicates that no standard is established.  
3) Samples were collected by Nobis Engineering, Inc. on the dates indicated.
4) All analyses were performed by Resource Laboratories of Portsmouth, NH.  The VOC analyses were performed per EPA Method 5035/8260B, PAH analyses were performed per EPA Method 8270


and TPH (DRO) was performed per EPA Method 8015.
5) Table 600-2 Soil Remediation Standards are referenced to Env-Or 600 "Contaminated Site Management" effective February 1, 2007 and most recently revised July 23, 2008.  


Parameter
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Table 600-2 SB-101, S-6 SB-102, S-5 SB-103, S-3 SB-104, S-3 SB-104, S-3 DUP SB-105, S-5 SS-104, S-1 SS-104, S-1  DUP SS-105, S-1 SS-106, SS-1 SS-107, SS-1
Soil 10'-12'  8'-10' 4'-6' 4'-6' 4'-6' 8'-8.5' 0'-2' 0'-2' 0'-2' 0'-2' 0'-2'


Standard 7/1/2009 7/1/2009 7/1/2009 7/1/2009 7/1/2009 7/1/2009 7/2/2009 7/2/2009 7/2/2009 7/2/2009 7/2/2009
VOCs (mg/kg)


MtBE 0.2
Benzene 0.3
Toluene 100
Ethylbenzene 140
Xylenes (Total) 500
Isopropylbenzene 330
1,4-Dioxane 5


Alkylbenzenes
n-butylbenzene 110
sec-butylbenzene 130
tert-butylbenzene 100
p-isopropyltoluene 3400
n-propylbenzene 85
1,2,4-trimethylbenzene 130
1,3,5-trimethylbenzene 96
Naphthalene 5


TPH (DRO) 10,000 <200 450 360 2600 1600 <230


PAHs (mg/kg)
Acenaphthene 340 <0.5 3.0 2.0 18 1.3 <0.6 2.4 <0.6 <0.6 <0.6 0.8
Acenaphthylene 490 <0.5 <0.6 <0.6 <10 <2.7 <0.6 <0.6 <0.6 <0.6 <0.6 <0.5
Anthracene 1,000 <0.5 6.7 6.9 43 10 0.6 6.5 <0.6 <0.6 1.2 1.8
Benzo (a) anthracene 1 <0.5 12 20 140 37 2.6 20 1.3 0.7 8.7 5.8
Benzo (b) fluoranthene 1 <0.5 10 17 120 31 2.5 19 1.1 0.7 12 7.1
Benzo (k) fluoranthene 12 <0.5 4.6 8.4 79 26 1.4 9.2 0.8 0.8 7.1 2.8
Benzo (a) pyrene 0.7 <0.5 8.1 13 88 24 1.8 13 1.0 0.7 8.7 4.8
Chrysene 120 <0.5 10 17 170 43 2.4 19 1.3 0.9 9.8 5.6
Fluoranthene 960 <0.5 27 42 250 63 3.8 40 1.7 0.7 15 12
Fluorene 77 <0.5 2.6 2.3 13 4.5 <0.6 2.6 <0.6 <0.6 <0.6 0.7
Indeno (1,2,3-cd) pyrene 1 <0.5 4.1 6.0 39 10 1.1 4.9 <0.6 <0.6 4.2 2.9
Naphthalene 5 <0.5 3.2 0.8 <10 <2.7 <0.6 0.7 <0.6 <0.6 <0.6 0.5
2-methylnaphthalene 96 <0.5 2.7 <0.6 <10 <2.7 <0.6 <0.6 <0.6 <0.6 <0.6 <0.5
Benzo (g,h,i) perylene 960 <0.5 3.8 5.1 36 9.1 1.1 4.5 0.7 <0.6 3.3 2.6
Phenanthrene 960 <0.5 29 27 150 42 2.2 34 0.9 <0.6 5.4 7.6
Pyrene 720 <0.5 22.0 32 260 62 3.5 29 1.9 0.9 14 11
Dibenzofuran ns <0.5 1.9 0.9 <10 <2.7 <0.6 1.2 <0.6 <0.6 <0.6 <0.5
Dibenzo(a,h)anthracene 0.7 0.5 1.6 2.2 17 4.5 <0.6 2.4 <0.6 <0.6 1.7 1.0


NOTES:
1) Volatile organic compounds (VOCs), polyaromatic hydrocarbons (PAHs) and total petroleum hydrocarbons - diesel range (TPH-DRO) are reported as milligrams per kilogram (mg/kg) equivalent to parts  per million (ppm).
2) "<0.6" indicates that the parameter was not detected above the detection limit indicated.  "ns" indicates that no standard is established.  
3) Samples were collected by Nobis Engineering, Inc. on the dates indicated.
4) All analyses were performed by Resource Laboratories of Portsmouth, NH.  The VOC analyses were performed per EPA Method 5035/8260B, PAH analyses were performed per EPA Method 8270


and TPH (DRO) was performed per EPA Method 8015.
5) Table 600-2 Soil Remediation Standards are referenced to Env-Or 600 "Contaminated Site Management" effective February 1, 2007 and most recently revised July 23, 2008.  


Parameter
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Berlin, New Hampshire
NHDES No. 200610027/ Project No. 15916







Fraser Paper Property - Berlin, New Hampshire 1
 File No. 79101.11


Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver
11 1,000 33 130 400 6 180 89


NB-1, S-7, 12'-14' 11/12/2008 2.5 85 3.9 9 34 0.09 <4 <0.05


NB-2, S-3, 4'-6' 11/12/2008 1.3 38 <0.2 16 6.3 0.73 <2 <0.3


NB-3, S-2, 2'-4' 11/12/2008 <0.7 16 <0.3 5 3.4 0.15 <3 <0.5


NB-4, S-2, 2'-4' 11/11/2008 14 140 1.3 11 1,300 0.68 <3 6.4


NW-1, S-5, 10'-12' 11/11/2008 7.6 140 3.1 36 170 0.92 <3 <0.4


NW-2, S-2, 2'-4' 11/12/2008 11 64 <0.3 17 78 4 <3 <0.5


NW-3, S-4, 6'-8' 11/11/2008 <0.6 16 <0.3 <3 6.2 <0.02 <3 <0.4


NW-5, S-4, 6'-8' 11/12/2008 0.8 19 <0.2 6 3.9 0.03 <2 <0.3


NW-5, S-4, 6'-8' DUP 11/12/2008 0.7 38 <0.3 13 4.9 0.06 <3 <0.5


SS-01, 0-2' 11/12/2008 1.8 30 <0.3 7 15 0.03 <3 <0.5


SS-1, 0-2' DUP 11/12/2008 2.5 37 <0.3 8 16 0.03 <3 <0.4


SS-2, 0-2' 11/12/2008 8.7 430 0.9 21 3,900 0.18 <3 <0.4


SS-101, S-1, 0'-2' 7/2/2009 4.5 200


SS-102, S-1, 0'-2' 7/2/2009 61 330


SS-102, S-1, 0'-2' DUP 7/2/2009 17 110


SS-103, S-1, 0'-2' 7/2/2009 2.0 24


SS-104, S-1, 0'-2' 7/2/2009 4.8 450


SS-104, S-1, 0'-2' DUP 7/2/2009 4.2 210


SS-105, S-1, 0'-2' 7/1/2009 13 12,000


SS-106, SS-1, 0'-2' 7/1/2009 24 7,100


SS-107, SS-1, 0'-2' 7/1/2009 9.3 3,500


NOTES:
1. Concentrations are reported as micrograms per gram (µg/g), equivalent to parts per million 


(ppm) unless otherwise noted.
2. Concentrations presented in Bold indicate an exceedence of the applicable NHDES soil 


standard for that compound.
3. The samples were collected by Nobis Engineering, Inc. on the date indicated.
4. The analyses were performed by Resource Laboratories, LLC of Portsmouth, New Hampshire 


for metals by EPA Method 6010/7470.
5. Table 600-2 soil standards are referenced in Env-Or 600 adopted February 1, 2007 and 


most recently revised July 23, 2008.
6. Blank cells indicated that no sample was collected for laboratory analyses.


TABLE 2
SUMMARY OF METALS SOIL ANALYSES 


Fraser Paper Property
650 Main Street


Berlin, New Hampshire
  


Env-Or 600 Table 600-2
Quality Standards


Parameters
Metals
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TABLE 3
SUMMARY OF GROUNDWATER ELEVATIONS


Fraser Paper Property
650 Main Street


Berlin, New Hampshire
NHDES Site No. 200610027, NHDES Project No. 15916


Well No. Reference Date Depth to Groundwater
Elevation (ft.) Groundwater (ft.) Elevation (ft.)


NW-1 101.31 12/1/2008 13.76 87.55
7/16/2009 13.81 87.50
6/4/2010 13.88 87.43


6/18/2010 13.86 87.45


NW-2 103.04 12/1/2008 8.82 94.22
7/16/2009 9.23 93.81
6/4/2010 9.96 93.08


6/18/2010 9.96 93.08


NW-3 103.87 12/1/2008 7.91 95.96
7/16/2009 8.12 95.75
6/4/2010 8.86 95.01


6/18/2010 8.49 95.38


NW-5 102.27 12/1/2008 7.78 94.49
7/16/2009 8.22 94.05
6/4/2010 8.84 93.43


6/18/2010 8.73 93.54


NW-6 104.11 7/16/2009 7.98 96.13


MW-1 -- 12/1/2008 3.07
7/16/2009 -- Well Destroyed


MW-1R -- 6/4/2010 5.65 --
6/18/2010 5.35 --


 
NOTES:


1. Groundwater level measurements were obtained by Nobis Engineering, Inc. using an electronic water level indicator on the 
dates indicated; measurements were made from the top of the PVC riser.
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TABLE 4
SUMMARY OF PAH GROUNDWATER ANALYSES


Fraser Paper Property
650 Main Street


Berlin, New Hampshire
NHDES Site No. 200610027 / NHDES Project No. 15916


Parameters


Groundwater Quality Standard
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Table 600-1 / AGQS 373 0.1 280 420 420 2,100 0.1 0.2 0.1 210 0.5 5 0.1 280 280 20 210 210


Sample Date


NW-1 12/1/2008 <0.5 3.9 <0.5 1.2 0.6 4.6 16 12 12 3.4 11 16 1.6 33 1.2 <0.5 17 27
7/16/2009 <0.5 1.4 <0.5 <0.5 <0.5 1.0 3.1 2.2 1.8 1.4 2.7 3.2 0.5 6.7 <0.5 <0.5 3.2 4.8
6/4/2010 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.2 <0.1 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
6/18/2010 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.2 <0.1 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5


NW-1 Dup 12/1/2008 0.5 3.9 <0.5 1.3 0.7 5.0 17 13 13 3.6 13 17 1.6 37 1.3 <0.5 19 30
6/18/2010 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.2 <0.1 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5


NW-2 12/1/2008 <0.5 0.7 <0.5 1.3 <0.5 <0.5 1.5 1.6 2.1 0.7 1.6 2.1 <0.5 1.8 <0.5 <0.5 1.3 2.1
7/16/2009 <0.5 1.2 <0.5 <0.5 <0.5 <0.5 1.4 1.3 1.4 1.3 1.5 1.9 0.4 1.9 <0.5 <0.5 1.4 2.0


NW-3 12/1/2008 6.3 3.1 <0.5 29 <0.5 2.6 14 11 11 2.8 10 15 1.2 34 12 <0.5 17 34
7/16/2009 7.2 2.4 <0.5 23 <0.5 2.2 5.2 3.9 2.4 2.4 4.5 5.7 0.9 14 13 <0.5 16 12
6/4/2010 4.3 <0.1 <0.5 16 <0.5 0.8 0.1 <0.2 <0.1 <0.5 <0.5 <0.5 <0.1 3.5 8.1 <0.5 13 1.7
6/18/2010 1.5 <0.1 <0.5 6.7 <0.5 <0.5 <0.1 <0.2 <0.1 <0.5 <0.5 <0.5 <0.1 1.5 2.6 <0.5 1.9 0.6


NW-3 Dup 6/4/2010 4.4 <0.1 <0.5 17 <0.5 0.9 <0.1 <0.2 <0.1 <0.5 <0.5 <0.5 <0.1 3.8 8.1 <0.5 15 1.9


NW-5 12/1/2008 <0.5 8.0 <0.5 <0.5 <0.5 <0.5 12 21 25 8.5 15 16 2.7 11 <0.5 <0.5 2.3 12
7/16/2009 <0.5 0.9 <0.5 <0.5 <0.5 <0.5 1.2 2.1 2.0 2.1 1.7 1.7 0.5 1.4 <0.5 <0.5 <0.5 1.3
6/4/2010 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.2 <0.1 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
6/18/2010 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.2 <0.1 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5


NW-5 Dup 7/16/2009 <0.5 1.1 <0.5 <0.5 <0.5 <0.5 0.8 1.2 0.8 1.3 1.4 1.0 0.3 0.8 <0.5 <0.5 <0.5 0.8


MW-1 12/1/2008 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.2 1.1 1.0 <0.5 1.0 1.4 <0.5 1.7 <0.5 <0.5 1.1 2.3


1)  All concentrations are reported in µg/L, equivalent to parts per billion (ppb).
2)  Unless otherwise noted, groundwater quality standards are referenced to Table 600-1 of Env-Or 600 Contaminated Site Management, adopted February 1, 2007 
and most recently revised July 23, 2008.
3)  U.S. EPA Region III Risk Based Concentration for Tap Water. 
4)  "<X" indicates that the parameter was not present at the detection limit X.  "na" indicates that analysis for that parameter was not performed. 
 Bold indicates concentrations exceeding the applicable standard.
5)  Groundwater samples were collected by Nobis Engineering, Inc. on the dates shown.  Analyses were performed by Resource Laboratories, LLC of Portsmouth, N.H.
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TABLE 5


SUMMARY OF ASBESTOS ANALYTICAL RESULTS AND QUANTITIES


Sample Number Sample Location Type of Material1 Asbestos % and 
Type2


Friable or Non-
Friable3


Physical Condition4 Accessibility / 
Potential for 


Disturbances5


Estimated Quantity of 
ACM (SF/LF/CF)


AST Platform Interior
TSI


AST Platform Interior
TSI


AST Platform Interior
TSI


AST Platform Interior
Concrete Board


AST Platform Interior
Concrete Board


AST Platform Exterior Ground
Concrete Board


1) M=Miscellaneous, S=Surfacing or TSI=Thermal System Insulation
2)  CH = Chrysotile; AM = Amosite; CR = Crocidolite; AN = Anthophyllite; TR = Tremolite; AC = Actinolite;  NAD = No Asbestos Detected; or PC = Point Count Method.
3)  F = Friable; or NF = Nonfriable
4)  U = Undamaged, limited or no visible damage or deterioration; D = Damaged, surface is blistering, crumbling, water stained, gouged, marred or abraded up to 10% of area
if damage is evenly distributed, or to 25% if damage is localized; or SD = Significantly Damaged, surface is crumbling, water stained, gouged, marred or abraded over 
at least 10% of area if damage is evenly distributed, or over at least 25% if damage is localized.
5)  low = No Potential for Damage; medium = Potential for Damage; or high = Potential for Significant Damage
6) samples were analyzed using Polarized Light Microscopy (PLM).  In cases where the samples were reanalyzed using point count methods (PC), 
or transmission electron microscopy (TEM), this is indicated.


High


FORMER FRASER PAPER PROPERTY


Berlin, New Hampshire


NHDES Site #200610027/NHDES Project #15916


Inspection Date: July 2, 2009


1 M 85% CH F SD High


2 M Not Analyzed F SD


High


3 M Not Analyzed F SD High


4 M Not Analyzed NF D


High


5 M 10% CH NF D High


6 M Not Analyzed NF D


450± LF


450± SF
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TABLE 6
PRESENT WORTH BUDGET ESTIMATE FOR AOC 1 - CAPPING


Remedial Action Plan
Fraser Paper Property


650 Main Street
Berlin, New Hampshire 


NHDES No. 200610027/ Project No. 15916


  CAPITAL CONSTRUCTION BUDGET ESTIMATE


Item Description Units Quantity Unit Price Total Budget


NOBIS WORK PLANS
Site Specific Qaulity Assurance Project Plan LS 1 $2,000 $2,000
Specification Bidding LS 1 $3,000 $3,000


SITE PREP, CAPPING, AND BACKFILL
Mob/Demob LS 1 $3,000 $3,000
12 Millimeter Marker Barrier SF 4,500 $15 $67,500
Procurement of Clean Backfill CY 330 $20 $6,600
Placement and Compaction of Clean Soils CY 330 $30 $9,900
Engineering Oversight before and during Site Prep, Excavation, and Loading day 7 $1,200 $8,400
(assumes:1 day non-soil removal, 4 day capping soils, 2 day site restoration)


ACTIVITY USE RESTRICTION
(includes reporting to NHDES, and designing a maintenance plan) LS 1 $7,500 $7,500


REPORT PREPARATION & PROJECT MANAGEMENT LS 1 $6,500 $6,500
FOR REMEDIAL ACTION


TOTAL DIRECT CAPITAL BUDGET ESTIMATE $114,400
Other Engineering Design, Reporting and Permits (5%) $5,720


SUBTOTAL $120,120
Contingency (10%) $12,012


TOTAL CAPITAL CONSTRUCTION BUDGET ESTIMATE $132,132


TOTAL PRESENT WORTH CAPITAL CONSTRUCTION BUDGET ESTIMATE $132,132


Notes:
1. This preliminary budget estimate was based on available soil and groundwater monitoring data and is for planning purposes only.
2. This preliminary budget estimate is subject to change following the completion of a site remedial action design and obtaining necessary regulatory approvals and site-specific vendor bids.
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TABLE 7
PRESENT WORTH BUDGET ESTIMATE FOR AOC 1 -  CONSOLIDATION AND CAPPING


Remedial Action Plan
Fraser Paper Property


650 Main Street
Berlin, New Hampshire 


NHDES No. 200610027/ Project No. 15916


  CAPITAL CONSTRUCTION BUDGET ESTIMATE


Item Description Units Quantity Unit Price Total Budget


NOBIS WORK PLANS
Site Specific Qaulity Assurance Project Plan LS 1 $2,000 $2,000
Specification Bidding LS 1 $3,000 $3,000


SITE PREP, CONSOLIDATION, CAPPING, AND SITE RESTORATION
Mob/Demob LS 1 $3,000 $3,000
Excavation Ton 500 $40
12 Millimeter Marker Barrier SF 2,000 $15 $30,000
Procurement of Clean Backfill CY 330 $20 $6,600
Placement and Compaction of Clean Soils CY 330 $30 $9,900
Engineering Oversight day 9 $1,200 $10,800


Soil Analysis each 6 $250 $1,500


ACTIVITY USE RESTRICTION
(includes reporting to NHDES, and designing a maintenance plan) LS 1 $7,500 $7,500


REPORT PREPARATION & PROJECT MANAGEMENT LS 1 $6,500 $6,500
FOR REMEDIAL ACTION


TOTAL DIRECT CAPITAL BUDGET ESTIMATE $80,800
Other Engineering Design, Reporting and Permits (5%) $4,040


SUBTOTAL $84,840
Contingency (10%) $8,484


TOTAL CAPITAL CONSTRUCTION BUDGET ESTIMATE $93,324


TOTAL PRESENT WORTH CAPITAL CONSTRUCTION BUDGET ESTIMATE $93,324


Notes:
1. This preliminary budget estimate was based on available soil and groundwater monitoring data and is for planning purposes only.
2. This preliminary budget estimate is subject to change following the completion of a site remedial action design and obtaining necessary regulatory approvals and site-specific vendor bids.
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TABLE 8
PRESENT WORTH BUDGET ESTIMATE FOR AOC 1 - SOIL EXCAVATION AND OFF-SITE DISPOSAL


Remedial Action Plan
Fraser Paper Property


650 Main Street
Berlin, New Hampshire 


NHDES No. 200610027/ Project No. 15916


  CAPITAL CONSTRUCTION BUDGET ESTIMATE


Item Description Units Quantity Unit Price Total Budget


NOBIS WORK PLANS
Site Specific Qaulity Assurance Project Plan LS 1 $2,000 $2,000
Specification Bidding LS 1 $3,000 $3,000


SITE PREP, SOIL EXCAVATION, DISPOSAL, AND BACKFILL
Mob/Demob LS 1 $3,000 $3,000
Excavation of Contaminated Soils CY 334 $40 $13,360
Transportation and Disposal of Contaminated Soils ton 500 $54 $27,000
Procurement of Clean Backfill CY 334 $20 $6,680
Placement and Compaction of Clean Soils CY 334 $30 $10,020
Engineering Oversight day 4 $1,200 $4,800


SOIL SAMPLES
PAH, Metals Analysis (assumes up to 10 discrete samples) SAMPLE 10 $235 $2,350


REPORT PREPARATION & PROJECT MANAGEMENT LS 1 $6,500 $6,500
FOR REMEDIAL ACTION


TOTAL DIRECT CAPITAL BUDGET ESTIMATE $78,710
Other Engineering Design, Reporting and Permits (5%) $3,936


SUBTOTAL $82,646
Contingency (10%) $8,265


TOTAL CAPITAL CONSTRUCTION BUDGET ESTIMATE $90,910


TOTAL PRESENT WORTH CAPITAL CONSTRUCTION BUDGET ESTIMATE $90,910


Notes:
1. This preliminary budget estimate was based on available soil and groundwater monitoring data and is for planning purposes only.
2. This preliminary budget estimate is subject to change following the completion of a site remedial action design and obtaining necessary regulatory approvals and site-specific vendor bids.
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TABLE 9
PRESENT WORTH BUDGET ESTIMATE FOR AOC 2 - PETROLEUM SUBSURFACE SOILS EXCAVATION AND OFF-SITE DISPOSAL


Remedial Action Plan
Fraser Paper Property


650 Main Street
Berlin, New Hampshire 


NHDES No. 200610027/ Project No. 15916


  CAPITAL CONSTRUCTION BUDGET ESTIMATE


Item Description Units Quantity Unit Price Total Budget


NOBIS WORK PLANS
Site Specific Qaulity Assurance Project Plan LS 1 $2,000 $2,000
Specification Bidding LS 1 $3,000 $3,000


SITE PREP, SOIL EXCAVATION, DISPOSAL, AND BACKFILL
Mob/Demob LS 1 $3,000 $3,000
Excavation of Contaminated Soils CY 400 $40 $16,000
Transportation and Disposal of Contaminated Soils ton 600 $75 $45,000
Procurement of Clean Backfill CY 400 $20 $8,000
Placement and Compaction of Clean Soils CY 400 $30 $12,000
Engineering Oversight before and during Site Prep, Excavation, and Loading day 10 $1,200 $12,000
(assumes:10 days)


SOIL SAMPLES
PAH Analysis (assumes up to 10 discrete samples) SAMPLE 10 $150 $1,500


REPORT PREPARATION & PROJECT MANAGEMENT LS 1 $6,500 $6,500
FOR REMEDIAL ACTION


TOTAL DIRECT CAPITAL BUDGET ESTIMATE $109,000
Other Engineering Design, Reporting and Permits (5%) $5,450


SUBTOTAL $114,450
Contingency (10%) $11,445


TOTAL CAPITAL CONSTRUCTION BUDGET ESTIMATE $125,895


TOTAL PRESENT WORTH CAPITAL CONSTRUCTION BUDGET ESTIMATE $125,895


Notes:
1. This preliminary budget estimate was based on available soil and groundwater monitoring data and is for planning purposes only.
2. This preliminary budget estimate is subject to change following the completion of a site remedial action design and obtaining necessary regulatory approvals and site-specific vendor bids.
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TABLE 10
PRESENT WORTH BUDGET ESTIMATE FOR AOC 2 - STEAM ENHANCED SOIL VAPOR EXTRACTION


Remedial Action Plan
Fraser Paper Property


650 Main Street
Berlin, New Hampshire 


NHDES No. 200610027/ Project No. 15916


  CAPITAL CONSTRUCTION BUDGET ESTIMATE


Item Description Units Quantity Unit Price Total Budget


SVE SITE PILOT-SCALE STUDY
Pilot-Scale Testing LS 1 $9,000 $9,000
Pilot reporting LS 1 $4,000 $4,000
SVE System design & specs LS 1 $8,000 $8,000


SVE SYSTEM INSTALLATION
Contractor bidding and selection LS 1 $4,500 $4,500


Mobilization LS 1 $4,000 $4,000
SVE Well Installation LS 1 $2,500 $2,500
Trenching, Backfilling, and Repaving LF 200 $110 $22,000
SVE Piping from SVE Wells to Treatment Shed LS 1 $5,800 $5,800
Treatment Shed LS 1 $30,000 $30,000
Electrical Power and Telephone Service LS 1 $20,000 $20,000
Off-Gas Treatment Month 4 $5,500 $22,000
Treatment Equipment LS 1 $35,000 $35,000
System Startup LS 1 $5,000 $5,000
Engineering Oversight (2 day drilling, 8 days system installation) Day 10 $1,200 $12,000


REPORT PREPARATION & PROJECT MANAGEMENT FOR REMEDIAL ACTION LS 1 $5,000 $5,000


TOTAL DIRECT CAPITAL BUDGET ESTIMATE $188,800
Other Engineering Design, Reporting and Permits (5%) $9,440


SUBTOTAL $198,240
Contingency (10%) $19,824


TOTAL CAPITAL CONSTRUCTION BUDGET ESTIMATE $218,064


PRESENT WORTH 3-YEAR SVE SYSTEM OPERATION AND MAINTENANCE (O&M) BUDGET ESTIMATE Present Worth Factor (P/A, 5%,3) = 2.7232


Total Annual Operation Total Present
Item Description Units Quantity Unit Price O&M Budget Time (yrs) Worth Budget @ 5%


SVE SYSTEM OPERATION
Routine Maintenance (1 visit/month) LS 1 15,600$        $15,600 3 $42,483
Unscheduled Maintenance LS 1 3,500$          $3,500 3 $9,531
Performance Monitoring and Analyses LS 1 2,000$          $2,000 3 $5,446
Utilities LS 1 4,500$          $4,500 3 $13,500
Annual Groundwater Monitoring Event (5 monitoring wells - once a year) Sample 5 135$             $675 3 $2,025
Annual Report ea. 1 2,500$          $2,500 3 $6,808
Project Management LS 1 3,500$          $3,500 3 $9,531


System Decommissioning (at end of Year 4) LS 1 15,000$        $15,000 $12,957


SUBTOTAL $47,275 $102,282
 Contingency (10%) $4,728 $12,874


TOTAL ANNUAL O&M BUDGET ESTIMATE $52,003


TOTAL PRESENT WORTH OF ANNUAL O&M BUDGET ESTIMATE $102,282


TOTAL PRESENT WORTH CAPITAL CONSTRUCTION AND O&M BUDGET ESTIMATE $320,346


Notes:
1. This preliminary budget estimate assumes a 5 percent discount rate.
2. This preliminary budget estimate was based on available soil and groundwater monitoring data and is for planning purposes only.
3. This preliminary budget estimate is subject to change following the completion of a site remedial action design and obtaining necessaary regulatory approvals.
4.  Present Worth Factors: (P/A, 5%, 3) = 2.72
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TABLE 11
PRESENT WORTH BUDGET ESTIMATE FOR AOC 2 - SOILS REMAIN IN-PLACE WITH ACTIVITY AND USE RESTRICTION 


Remedial Action Plan
Fraser Paper Property


650 Main Street
Berlin, New Hampshire


NHDES No. 200610027/ Project No. 15916


  CAPITAL CONSTRUCTION BUDGET ESTIMATE


Item Description Units Quantity Unit Price Total Budget


ACTIVITY AND USE RESTRICTION NOTIFICATION AND MAINTENANCE PLAN LS 1 $7,500 $7,500
(includes reporting to NHDES, and designing a maintenance plan)


GROUNDWATER ANALYSIS SAMPLE 5 $150 $750
(includes analysis of groundwater samples for PAHs, samples from 5 site wells)


REPLACE WELLS DURING REDEVELOPMENT LS 1 $9,000 $9,000
(assumes replacement of all 5 on-site wells destroyed during future redevelopment)


GROUNDWATER MANAGEMENT PERMIT APPLICATION LS 1 $5,000 $5,000
(including electronic submittal, landowner notification, and deed recordation)


TOTAL DIRECT CAPITAL BUDGET ESTIMATE $22,250
Other Engineering Design, Reporting and Permits (5%) $3,338


SUBTOTAL $25,588
Contingency (10%) $2,559


TOTAL CAPITAL CONSTRUCTION BUDGET ESTIMATE $28,146


PRESENT WORTH 10-YEAR OPERATION AND MAINTENANCE (O&M) BUDGET ESTIMATE Present Worth Factor (P/A, 5%, 10) = 7.722


Total Annual Operation Total Present
Item Description Units Quantity Unit Price O&M Budget Time (yrs) Worth Budget @ 5%


GROUNDWATER MONITORING
Ground Water Sampling - 5 monitoring wells (includes data submittals) ROUND 1 $1,985 $1,985 10 $15,328
Ground Water Reporting (Annual Summary Report) EA 1 $2,325 $2,325 10 $17,953


Laboratory (5 samples per round, 1 rounds per year
EPA Method 8270-PAHs) SAMPLE 5 $150 $750 10 $5,791


FIVE-YEAR EVALUATION & PERMIT RENEWAL EA 5 $1,250 $625 10 $4,826


SUBTOTAL $5,685 $43,898
Contingency (10%) $569 $4,390


TOTAL ANNUAL O&M BUDGET ESTIMATE $6,254


TOTAL PRESENT WORTH OF ANNUAL O&M BUDGET ESTIMATE $48,288


TOTAL PRESENT WORTH CAPITAL CONSTRUCTION AND O&M BUDGET ESTIMATE $76,434


Notes:
1. This preliminary budget estimate assumes a 5 percent discount rate.
2. This preliminary budget estimate was based on available soil and groundwater monitoring data and is for planning purposes only.
3. This preliminary budget estimate is subject to change following the completion of a site remedial action design and obtaining necessaary regulatory approvals.
4.  Present Worth Factors: (P/A, 5%, 10) = 7.722
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TABLE 12
PRESENT WORTH BUDGET ESTIMATE FOR AOC 3 - EXCAVATION AND DISPOSAL OF ASBESTOS IMPACTED SURFACE SOILS


Remedial Action Plan
Fraser Paper Property


650 Main Street
Berlin, New Hampshire


NHDES No. 200610027/ Project No. 15916


  CAPITAL CONSTRUCTION BUDGET ESTIMATE


Item Description Units Quantity Unit Price Total Budget


ACM DESIGN PLANS
Design Specifications LS 1 $10,000 $10,000
Bid Review and Award LS 1 $2,500 $2,500


ACM DEBRIS ABATEMENT AND DISPOSAL
Field Crew (operator and technician) Manday 7 $2,900 $20,300
Materials (fuel and expendibles) LS 1 $3,000 $3,000
Equipment (excavator, bobcat, AST (water), hay bails, silt fences, portajohn, trash pump) LS 1 $12,000 $12,000


Transportation (ACM and soils) TON 100 $18.00 $1,800
Disposal (ACM and soils) - Mount Carberry Landfill, Berlin, NH TON 100 $106 $10,600


Engineering Oversight DAY 7 $1,500 $10,500


REPORT PREPARATION & PROJECT MANAGEMENT FOR REMEDIAL ACTION LS 1 $4,500 $4,500


TOTAL DIRECT CAPITAL BUDGET ESTIMATE $75,200
Other Engineering Design, Reporting and Permits (5%) $3,760


SUBTOTAL $78,960
Contingency (15%) $11,844


TOTAL CAPITAL CONSTRUCTION BUDGET ESTIMATE $90,804


Notes:
1. This preliminary budget estimate was based on available soil and groundwater monitoring data and is for planning purposes only.
2. This preliminary budget estimate is subject to change following the completion of a site remedial action design and obtaining necessary regulatory approvals and site-specific ven  
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TABLE 13
PRESENT WORTH BUDGET ESTIMATE FOR AOC 3 - ASBESTOS ON-SITE CONTAINMENT CELL


Remedial Action Plan
Fraser Paper Property


650 Main Street
Berlin, New Hampshire


NHDES No. 200610027/ Project No. 15916


  CAPITAL CONSTRUCTION BUDGET ESTIMATE


Item Description Units Quantity Unit Price Total Budget


ACM DESIGN  & PLANS
Initial Scoping & Site Visit LS 1 $2,500 $2,500
Technical and Regulatory Assistance LS $4,000 $4,000
Work Plan and Closure Report LS 1 $6,000 $6,000
Engineering Design and Permitting LS 1 $25,000 $25,000
Contract Documents, Specifications and Bidding LS 1 $15,000 $15,000


1


ACM CELL CONTAINMENT CONSTRUCTION & CAP ( 7 days)
Construction Work (crew, equipment, materials and supplies) CY 80 $110 $8,800
Abatement Crew LS 1 $12,000 $12,000
Excavation and Consolidation of ACM Soils CY 80 $40 $3,200


Engineering Oversight DAY 7 $2,000 $14,000


ACTIVITY USE RESTRICTION NOTIFICATION AND MAINTENANCE PLAN LS 1 $7,500 $7,500
(includes reporting to NHDES, and designing a maintenance plan)


REPORT PREPARATION & PROJECT MANAGEMENT FOR REMEDIAL ACTION LS 1 $4,500 $4,500


TOTAL DIRECT CAPITAL BUDGET ESTIMATE $102,500
Other Engineering Design, Reporting and Permits (5%) $5,125


SUBTOTAL $107,625
Contingency (15%) $16,144


TOTAL CAPITAL CONSTRUCTION BUDGET ESTIMATE $123,769


PRESENT WORTH 50-YEAR POST-CLOSURE OPERATION AND MAINTENANCE (O&M) BUDGET ESTIMATE Present Worth Factor (P/A, 5%,50) = 18.2559


Total Annual Operation Total Present
Item Description Units Quantity Unit Price O&M Budget Time (yrs) Worth Budget @ 5%


MONITORING
Post-Cloure Performance Operation & Maintenance Year 1 $3,500 $3,500 50 $63,896


SUBTOTAL $3,500 $63,896
 Contingency (10%) $350 $1,750


TOTAL ANNUAL O&M BUDGET ESTIMATE $3,850


TOTAL PRESENT WORTH OF ANNUAL O&M BUDGET ESTIMATE $65,646


TOTAL PRESENT WORTH CAPITAL CONSTRUCTION AND O&M BUDGET ESTIMATE $189,414


Notes:
1. This preliminary budget estimate assumes a 5 percent discount rate.
2. This preliminary budget estimate was based on available soil and groundwater monitoring data and is for planning purposes only.
3. This preliminary budget estimate is subject to change following the completion of a site remedial action design and obtaining 
   design and obtaining necessary regulatory approvals and site-specific vendor bids.
4.  Present Worth Factors: (P/A, 5%, 50) = 18.26
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1.0 EXECUTIVE SUMMARY 
 
Nobis Engineering, Inc. (Nobis) has completed a Supplemental Site Investigation and Remedial Action 
Plan for the Fraser Paper Property consisting of two developed parcels comprising 7.6±-acres located at 
650 Main Street in Berlin, New Hampshire.  The following conclusions are presented: 
 
Access to the site is from Main Street along the northeast and northwest boundary of the site.  Main 
Street is an asphalt paved roadway.  The site is bound to the northwest by commercial properties.  The 
site is bound to the north by Main Street, residential, and commercial property.  The site is bound to the 
south and southeast by the Androscoggin River.  The site is bound to the west by Main Street and St. 
Lawrence and Atlantic Railroad. 


For site investigations completed previously, thirteen test borings and six surface soils samples were 
performed on the subject site; six borings were completed as monitoring wells.  Analytical results for soil 
samples indicated that several polynuclear aromatic hydrocarbons (PAHs), lead and arsenic were 
detected at concentrations exceeding the soil standards in surface and subsurface soils.  Several PAHs 
were detected in groundwater samples at concentrations exceeding applicable standards, when bailers 
were used to perform groundwater sampling. 


During the current phase of work, one replacement monitoring well (MW-1R) was installed to replace 
monitoring well MW-1 that was destroyed during site redevelopment.  No soil samples were collected 
during the installation 


Two rounds of groundwater samples were collected from three existing site monitoring wells. Nobis 
attempted to collect groundwater samples from two additional monitoring wells, but were observed to be 
dry during the two rounds of sampling.  No exceedances were detected in the three groundwater samples 
collected during the two rounds of low flow/low stress groundwater sampling. 


Groundwater levels during June 18, 2010 infer a general south-southeasterly groundwater flow beneath 
the site. 


There are three areas of concern (AOC) at the site: AOC 1 is located along the property boundary of Lot 
49 and Lot 49.01, which is in the vicinity of the railroad tracks running parallel with the penstocks; AOC 
2 is located in the area of the former AST platforms, where petroleum based material was observed from 
3 feet bgs to 7 feet bgs; AOC 3 is related to the ACM material that has been documented to exist in the 
area of the AST platforms and the surrounding area of the platforms to a maximum depth of 6-inches bgs.   


Based on the data collected to date, the presumptive remedial actions for the site are source removal in 
all areas of concern. 


Excavation and off-site disposal methods for all three areas of concerns is considered to be the most 
feasible and effective.  Excavation and off-site disposal, with limited groundwater monitoring, would be 
the timeliest and most cost effective measure for reducing both soil contamination and the asbestos 
debris, and protecting the groundwater. 
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2.0 INTRODUCTION 
 


In accordance with the Work Scope and Budget (WSB) approved by NHDES March 17, 2010, Nobis has 
performed a Supplemental Site Investigation (SSI) at the Fraser Paper property (site) located at 650 Main 
Street in Berlin, New Hampshire.  In conjunction with the SSI, Nobis has prepared a Remedial Action 
Plan (RAP) to address contamination identified on the property.  
 
The objective of this investigation was to assess the extent of groundwater contamination previously 
identified on the site in accordance with the practice set forth in Env-Or 600 Contaminated Site 
Management revised July 23, 2008 and evaluates remedial options for soil and groundwater.  This report 
is subject to the limitations in Appendix A.  Copies of the NHDES correspondence are included in 
Appendix B. 


 
 


3.0 SCOPE OF WORK 
 
To complete this SSI / RAP, work was performed as outlined in general accordance with the approved 
WSB.  The following services were performed: 
 
Site-Specific Quality Assurance Project Plan Addendum 
 
• A Site-Specific Quality Assurance Project Plan Addendum (SSQAPPA) (EPA RFA 05127, 


Addendum 0609-1) was prepared that detailed the groundwater samples to be collected, the 
analytical methods, and the quality assurance and quality control procedures (QA/QC).  Nobis and 
laboratory Standard Operating Procedures (SOPs) are specified in the QAPP.  The QAPP was 
approved by NHDES and USEPA on May 6, 2010. 


 
Site Safety Plan Update 
 
• Updated the site-specific Health and Safety Plan (HASP) for the current phase of work at the site 


(included in Appendix C). 


• Pre-marked the proposed boring location prior to submitting notice of excavation to Dig-Safe 
Systems, Inc. as required by State of New Hampshire RSA 374.51.   
 


Replacement Monitoring Well Installation 
 
• Performed one soil boring, and was completed as a monitoring well, MW-1R.   


• No soil samples were collected during the installation of the replacement monitoring well. 
 
Groundwater Sample Collection and Analysis 
 
• Groundwater samples utilizing the low-flow/low stress sampling method were collected from three of 


the six site monitoring wells (NW-1, NW-3, and NW-5) and one field duplicate were submitted to a 
state-certified laboratory for analysis of Polynuclear Aromatic Hydrocarbons (PAHs).   


• Static water levels were measured and recorded at all site monitoring wells.   


• Groundwater samples could not be collected from NW-2 and MW-1R due to insufficient water 
volumes during both sampling rounds.  NHDES was notified of this field observation during 
sampling work. 
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Remedial Action Evaluation 
 
The RAP evaluation considered remedial options for the Areas of Concern (AOCs) that were identified, 
including: 
 
AOC 1: Surface Soils (Arsenic, Lead & PAHs) 
 
AOC 2: Subsurface Soils (Petroleum) 
 
AOC 3: AST Platform ACM Soils 
 
• Nobis calculated cost estimates for treatment of contaminated soil, addressing groundwater 


contamination, treatment of ACMs, and completion of an Activity and Use Restriction (AUR), and 
other environmental concerns.   


 
Supplemental Site Investigation / Remedial Action Plan Report 
 
• The findings of the field investigations, laboratory analyses, and remedial action evaluation are 


presented in this SSI / RAP.  The report included summaries of investigations conducted to date, an 
updated conceptual model, a definition of the RAP objectives, an evaluation of remedial options, and 
recommendations for further investigation and remedial action.  


 
 


4.0 SITE DESCRIPTION AND HISTORY 
 
4.1 The Site and Vicinity 
 
The subject site consists of a developed 7.6±-acre parcel located at 650 Main Street in Berlin, New 
Hampshire.  The lot 129-49 is improved with two buildings: a new court house building and the former 
Human Resources Building.   
 
Lot 49.01 is currently developed with a riverside complex, a gate house, penstocks, a dam, and a 
powerhouse associated with the dam.  The structures are still in use for hydro-electric production by 
Brookfield Electric.   
 
The City of Berlin Assessors’ Office identifies the site on Map 129 as Lots 49, and 49.01.  Assessors’ 
Office records indicate that Fraser N.H. LLC is the current owner of the Map 129 Lot 49; assessors’ 
office records indicate that Great Lakes Hydro America, LLC is the current owner of the Map 129 Lot 
49.01. 
 
The property is currently an abandoned industrial property which formerly operated as the Fraser Paper 
human resources building and stock yards for the paper mill activities, and a new structure that houses 
the new court house.  The site vicinity is serviced by municipal water and sewer.   
 
Topography of the site and abutting properties is generally sloping towards the south/southwest.  Surface 
water flow likely follows topography toward the Androscoggin River to the south or infiltrates into the 
subsurface. 
 
Based on site observations and review of the Berlin, New Hampshire, United States Geological Survey 
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(USGS) Topographic Map, elevation at the site is approximately 1,100 feet above the National Geodetic 
Vertical Datum (NGVD) of 1929.  The surrounding topography slopes toward the Androscoggin River 
located approximately 200 feet to the south of the site. 
 
Based on review of the Bedrock Geologic Map of New Hampshire, 1997, bedrock at the site is classified 
as bimodal volcanic rocks of the Late Ordovician Olivarian Plutonic Suite. 
 
A locus plan showing the approximate site location is presented as Figure 1 and a site area sketch is 
included as Figure 2.  A site sketch showing selected features is included as Figure 3.   
 
4.2 Previous Environmental Reports and Documentation 
 
The following reports prepared were used to develop the RAP for the site. 
 
Phase I Environmental Site Assessment, Former Fraser Paper, Administration Building, 650 Main Street, 
Berlin, New Hampshire; prepared by Nobis Engineering, Inc., dated May 2, 2007 
 
Hazardous Building Material Survey, Former Fraser Paper, Administration Building, 650 Main Street 
Berlin, New Hampshire; prepared by Nobis Engineering, Inc., dated June 28, 2007 
 
Site Assessment for Aboveground Storage Tank Removal, Central Steam Bulk Tank B01; prepared by 
Sevee and Maher Engineers, Inc., dated July 24, 2007 
 
Phase I Environmental Site Assessment, Fraser Paper N.H. LLC, 7.5 Acre Parcel, 650 Main Street, 
Berlin, New Hampshire; prepared by Nobis Engineering, Inc., dated August 19, 2008 
 
Phase II Environmental Site Assessment, Fraser Paper N.H. LLC, 7.5 Acre Parcel, 650 Main Street, 
Berlin, New Hampshire; prepared by Nobis Engineering, Inc., dated February 17, 2009 
 
Additional Investigation Activities, Fraser Paper N.H. LLC, 7.5 Acre Parcel, 650 Main Street, Berlin, 
New Hampshire; prepared by Nobis Engineering, Inc., dated September 30, 2009 
 
 


5.0 SUBSURFACE EXPLORATIONS AND LABORATORY ANALYSES 
 
5.1 Soil Boring and Monitoring Well Installation 
 
Monitoring well MW-1 was replaced since the monitoring well was destroyed during construction of the 
court house building.  Nobis oversaw New Hampshire Boring, Inc. of Derry, New Hampshire perform the 
reinstallation monitoring well MW-1R on May 21, 2010.  Since this was a replacement well, no soil 
sampling for laboratory analysis was performed.  The replacement monitoring well was installed to auger 
refusal depth of approximately 7.5 feet bgs in the vicinity of former MW-1, as shown on Figure 3.  A 
boring log with well installation details is provided in Appendix E. 
 
5.2 Groundwater Level Measurements and Sample Collection 
 
Groundwater samples were collected on June 4, 2010 and June 18, 2010 from site monitoring wells NW-
1, NW-3, and NW-5 utilizing low-flow/low stress groundwater sampling practices.  Prior to sample 
collection, the static groundwater level for each monitoring well was measured and recorded.  While 
gauging the monitoring wells during both groundwater sampling rounds, Nobis determined that MW-1R 







File No. 79101.11 Fraser Paper Property - Berlin, New Hampshire Page 5  
 November 16, 2010 


 


and NW-2 had insufficient groundwater within the well column to perform low flow sampling.  
Therefore, no groundwater samples were collected during both groundwater sampling rounds from   
MW-1R and NW-2.  Floating free-phase product was not observed in any of the wells.  Groundwater 
elevation data is summarized in Table 4. 
 
Groundwater samples collected from the three monitoring wells were submitted to RLL for analysis of 
PAHs. 
 
The approximate locations of the monitoring wells are shown on Figure 3.  A discussion of sample 
collection and laboratory quality assurance and quality control (QA/QC) procedures is included in 
Appendix D. 
 
5.3  Laboratory Analysis of Groundwater Samples 
 
Results of laboratory analyses of the groundwater samples were compared to NHDES Ambient 
Groundwater Quality Standards (AGQS)1 and NHDES Risk Characterization and Management Policy2


 


 
(RCMP) GW-2 standards (vapor intrusion threshold).  Laboratory results indicated the following: 


• No PAHs were detected above laboratory detection limits in NW-1 and NW-5 during both 
groundwater sampling rounds. 


• No PAHs were detected above AGQS in groundwater samples from NW-3 during both groundwater 
sampling rounds. 


Groundwater analytical results are summarized in Table 4 and Figure 5.  Copies of the laboratory 
analytical reports are included in Appendix F.   
 


 
6.0 SITE GEOLOGY AND HYDROGEOLOGY 


 
6.1 Site Geology 
 
Overburden soils encountered in the test borings were visually classified in the field in accordance with 
the ASTM Classification System as summarized in Appendix E.  Soils encountered in soil test borings 
generally consisted of:  


Fill consisting of loose to medium dense poorly graded sand and gravel encountered to depths 
between 0± to 12± feet bgs in each of the soil borings.  Coal ash and slag was observed throughout 
all the soil borings that ranged in depths of surface to terminated depth of soil boring.  


Bedrock or unidentified refusal was encountered in soil borings SB-102, SB-104, and SB-105.  
Refusal depths ranged from 6± feet bgs to 10.2± feet bgs.   


According to the 1997 Bedrock Geologic Map3


                                                           
1  “Contaminated Site Management”, Chapter Env-Or 600, revised July 23, 2008. 


 of New Hampshire and the observed bedrock 
formation from the bedrock core collected in MW-1, lithology in the area appears to be part of the 
Ammonoosuc Volcanics and Oliverian Plutonic Suite.  Observations of the bedrock core sample 
showed fragmented and bedded foliated biotite gneiss interlayered with hornblende amphibolites 
with foliated pink pegmatite. 


2  “Risk Characterization and Management Policy”, revised May 2007. 
3       “Bedrock Geologic Map of New Hampshire”, J. Lyons, W. Bothner, et al., 1997, sheet 1. 
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6.2 Site Hydrogeology 
 
Groundwater levels in the five (5) site monitoring wells were measured by Nobis prior to sampling using 
an electronic water level meter and ranged from 5.35± feet to 13.86± feet below the well reference point 
(top of PVC) during the June 18, 2010 groundwater sampling round.  Static groundwater elevations 
calculated based on data obtained during a well elevation survey are presented in Table 3.  Based on the 
observed static groundwater elevations, groundwater flow beneath the site is inferred to be in a 
southeasterly direction following surficial topography towards the Androscoggin River located 20 to 
150± feet away from the site.  Groundwater contours are shown on Figure 5. 
 
Fluctuations in groundwater levels and transport direction will occur due to variations in precipitation, 
surface runoff, temperature, seasonal fluctuations, and other factors not encountered during this study.  
Local groundwater flow anomalies may also exist due to the influence of the shallow bedrock surface, 
buildings, paved areas, underground utilities, and localized topography.   
 
 


7.0 UPDATED CONCEPTUAL SITE MODEL 
 
Based on the results of this investigation, Nobis has developed conceptual site models to identify the 
nature and extent of soil contamination and groundwater contamination in the site study area.  Analytical 
results were compared to applicable regulatory standards and risk-based standards set forth in the 
“NHDES Risk Characterization and Management Policy” (RCMP).   
 
The study area is defined on City of Berlin tax assessor’s Map 129, as Lots 49 and 49.01accessible via 
the site gate from 650 Main Street.  The study area consists of a partially developed 7.6±-acre parcel. 
 
Analytical results for the soil, and groundwater samples collected from the study area indicated several 
exceedances of NHDES standards.  Asbestos was present in the vicinity of the former AST platforms, 
with high potential for disturbance. 
 
7.1 Soil Contamination Model 
 
The RCMP sets forth risk categories for soil contamination.  The soil categories are based in part on 
potential for human exposure, leachability to groundwater and/or other factors.  Nobis referred to Figure 
2 of the RCMP (Subsection 3.3[9]) to determine the appropriate classification for site soil.  Based on the 
assumption that the soil is accessible and children are present at the site and the frequency or intensity of 
use is considered to be high for short durations, site soils would be classified as Category S-1. 
 
Based on observations made during the subsurface investigations and analytical results of soil samples 
submitted for laboratory analysis, soil contamination related to historic site activities, or to the former 
site ASTs that were removed has been identified in exceedance of Env-Or 600 soil remediation 
standards.  Several low level PAHs associated with coal ash were detected throughout the subject 
property.  These areas of coal ash would be exempt under Env-Or 602.03(a). 
 
Areas in the vicinity of the former ASTs do indicate that the subsurface has been impacted by petroleum 
based materials.  Soils in the vicinity of NW-1 and the AST platforms were observed to have a free-phase 
petroleum material, and soil analytical results indicate elevated levels of PAHs.  The estimated volume of 
petroleum-impacted soils is 400 cubic yards.   
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Shallow soils south of the new court house were impacted with PAHs and lead.  On Lot 49 (new court 
house), arsenic and lead were present in soils.  The majority of the lot that houses the new court house 
has been regraded and paved over during the site restoration.  The paved areas (approximately 200 cy) of 
the new court house is considered to be capped, and requires an AUR for the PAHs and lead. 
 
In the vicinity of the AST platforms building materials were observed in the soil, and were identified as 
asbestos-containing material (ACM), which included thermal system insulation (TSI) and concrete board.  
The approximate area that has been impacted by the TSI and transite appears to be 900 square feet of 
surface soils.  No asbestos containing materials were observed below the top 6-inches of the soils in the 
vicinity of the former AST platforms. 
 
7.2 Groundwater Contamination Model 
 
Groundwater beneath the site study area is classified as GW-1.  RCMP GW-1 standards are generally 
equivalent to AGQS.  Based on results from previous investigations at the site:  
 


• Indeno(1,2,3-c,d)pyrene and chrysene (NW-1, NW-2, NW-3, NW-5), benzo(a)anthracene, 
benzo(a)pyrene and benzo(b)fluoranthene (NW-1, NW-2, NW-3, NW-5, MW-1), 
benzo(k)fluoranthene (NW-1, NW-2, NW-3, MW-1), dibenzo(a,h)anthracene (NW-1, NW-3, 
NW-5) were detected in exceedance of AGQS for each compound during previous 
investigations.  Subsequent sampling during June 2010 using EPA low flow methods indicated 
no AGQS exceedances for PAHs in sampled monitoring wells. 
 


• Tetrachloroethene was detected at 3 parts per billion (ppb) in the groundwater sample collected 
from NW-5, which is below the AGQS standard of 5 ppb.  No other VOCs were detected above 
laboratory detection limits in any site monitoring wells. 


 
• No dissolved metals were detected above AGQS in groundwater samples collected from site 


monitoring wells. 
 


• No PCBs were detected above laboratory detection limits from the groundwater sample collected 
from NW-6 during the 2009 groundwater sampling round. 


 
The primary migration pathway for potential groundwater contamination in the study area is inferred to 
be the alluvial glacial outwash deposit materials overlying bedrock.  Based on the inferred groundwater 
flow direction in the study area, primary migration of potential dissolved contamination originating from 
potential source areas on the site would be in a general southeasterly direction towards the nearest 
identified downgradient potential receptor, the Androscoggin River.  Properties abutting the study area 
are business/commercial, municipal usage, or undeveloped in nature and properties in the vicinity of the 
study area are serviced by municipal utilities.   
 
7.3 Vapor Intrusion Model  
 
Based on depths to groundwater of less than 10 feet below site grade, if RCMP GW-2 standards were 
exceeded within 30 feet of site buildings the potential for a vapor intrusion pathway might require 
evaluation. 
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No groundwater contamination in exceedance of RCMP Groundwater Category GW-2 standards has 
been identified.  Based on the existing data, no further evaluation of vapor intrusion appears necessary at 
this time. 
 
7.4 Site Status  
 
Based on the data collected during previous investigations, it is apparent that: 
 
Surface (AOC 1) 


• Benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, and ideno(1,2,3-cd)pyrene were 
detected at concentrations in exceedance of Env-Or 600 standards in samples collected from 
NW-2 (S-2, 2’ to 4’) during the November 2008 site investigation. 


• Benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene and ideno(1,2,3-cd)pyrene were 
detected at concentrations in exceedance of Env-Or 600 standards in samples collected from SS-
1 and SS-2 (0-2’).  In addition, dibenzo(a,h)anthracene was detected at a concentration exceeding 
Env-Or 600 standards in the sample collected from SS-2 during the November 2008 site 
investigation. 


• Arsenic and lead were detected at concentrations exceeding Env-Or 600 standards in sample 
collected from NB-4 (2’ to 4’).  Lead was detected at a concentration exceeding Env-Or 600 
standard in the sample collected from SS-2 during the November 2008 site investigation.   


• Several PAHs including benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, chrysene, 
ideno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene were detected at concentrations in 
exceedance of Env-Or 600 standards in shallow soil samples collected from SS-104 (S-1, 0’ to 
2), SS-106 (S-1, 0’ to 2’), and SS-107 (S-1, 0’ to 2’) during the July 2009 site investigation. 


• Arsenic was detected at concentrations exceeding Env-Or 600 standards in surface soil samples 
collected from SS-102, SS-105 and SS-106 during the July 2009 site investigation.    


• Lead was detected at a concentration exceeding Env-Or 600 standard in the surface soil samples 
collected from SS-104, SS-105, SS-106 and SS-107 during the July 2009 site investigation. 


 
Subsurface Soils (AOC 2) 


• Benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene, 
fluoranthene, fluorene, ideno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, and 
dibenzo(a,h)anthracene were detected at concentrations in exceedance of Env-Or 600 standards 
in samples collected from NW-1 (S-5, 10’ to 12’) during the November 2008 site investigation. 


• Benzo(a)pyrene was detected at concentrations in exceedance of Env-Or 600 standards in 
samples collected from NW-5 (S-4, 6’ to 8’) during the November 2008 site investigation. 


• Benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, and ideno(1,2,3-cd)pyrene were 
detected at concentrations in exceedance of Env-Or 600 standards in samples collected from  
NB-1 (S-7, 12’ to 14’) during the November 2008 site investigation. 


• Naphthalene was detected at a concentration exceeding the Env-Or 600 standard in the soil 
sample collected from NW-1 (S-5, 10’ to 12’) during the November 2008 site investigation.   


• TPH was detected at a concentration exceeding the Env-Or 600 standard in the soil sample 
collected from NW-1 (S-5, 10’-12’) during the November 2008 site investigation.   
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• Several PAHs including benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, chrysene, 
ideno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene were detected at concentrations in 
exceedance of Env-Or 600 standards in deeper subsurface soil samples collected from SB-102 
(S-5, 8’ to 10’), SB-103 (S-3, 4’ to 6’), SB-104 (S-3, 4’ to 6’) during the July 2009 site 
investigation. 


 
Several soil areas impacted with coal ash would be exempt under Env-Or 602.03(a). 
 
Groundwater 
 


• Indeno(1,2,3-c,d)pyrene and chrysene (NW-1, NW-2, NW-3, NW-5), benzo(a)anthracene, 
benzo(a)pyrene and benzo(b)fluoranthene (NW-1, NW-2, NW-3, NW-5, MW-1), 
benzo(k)fluoranthene (NW-1,   NW-2, NW-3, MW-1), dibenzo(a,h)anthracene (NW-1, NW-3, 
NW-5) were detected in exceedance of AGQS for each compound during the November 2008 
site investigation.  


• Indeno(1,2,3-c,d)pyrene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, and dibenzo(a,h)anthracene (NW-1, NW-2, NW-3, NW-5) and chrysene 
(NW-3) were detected in exceedance of AGQS for each compound during the July 2009 site 
investigation. 


• During the June 2010 groundwater sampling round no PAHs were detected above AGQS for any 
of the compounds detected. 


Note:  The November 2008 and July 2009 groundwater sampling rounds were performed with bailers.  
However, the June 2010 groundwater sampling rounds were performed with low flow/low stress 
sampling methods to limit the potential for entrainment of coal ash in the PAH samples. 
 
Building Materials in Soil (AOC 3) 
 


• Asbestos was detected in the vicinity of the AST platforms in the upper 6-inches of the surface 
soils, and within the pathways beneath the AST platform.  The asbestos materials that were 
observed consisted of thermal system insulation (TSI) and asbestos concrete board. 
 


Human health hazards associated with direct exposure via dermal contact and ingestion have been 
identified within the study area as related to surface soil (arsenic and lead), and asbestos.   
 
The investigations conducted to date appear appropriate to the known conditions on site and are 
supported by the data collected for this report.   


 
 


8.0 GROUNDWATER MANAGEMENT ZONE 
 
New Hampshire Code of Administrative Rules Part Env-Or 600 requires the establishment of a 
Groundwater Management Zone (GMZ) for the subject site if AGQS are exceeded.  The primary 
criterion for the establishment of a GMZ is the delineation of an area beyond which AGQS are not 
exceeded in the groundwater.  Per Env-Or 600, the GMZ should coincide, where practical, with property 
boundaries, though groundwater divides and surface watercourses or bodies may be used as deemed 
appropriate.   
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Based on the laboratory analysis conducted to date, establishment of a GMZ would not be warranted.  
 
 


9.0 REMEDIAL ACTION PLAN 
 
Based on a review of the existing site soil contaminations, Nobis has prepared a RAP.  The purpose of 
the RAP is to outline the actions necessary to achieve compliance with the requirements of Env-Or 600 
requirements for soil quality.   
 
9.1  Remedial Goals 
 
The investigations conducted to date have identified soil contaminated with lead, arsenic, and PAHs at 
concentrations exceeding NHDES soil remediation standards.  Many of the low level PAHs that were 
detected in surface soil samples are assumed to be related to coal ash, which is exempt from regulation 
and considered “background.”  The PAH exceedances in the soil samples from the vicinity of the old 
AST platforms located at the southern portion of the site has been determined to be related to the 
petroleum-related material.   
 
There are three areas of concern on the subject property: 
 


• AOC 1 is located along the property boundary of Lot 49 and Lot 49.01, which is in the vicinity 
of the railroad tracks running parallel with the penstocks.  AOC 1 is impacted by PAHs 
associated with coal ash, and concentrations of lead and arsenic exceeding NHDES soil 
remediation standards from the surface to 2 feet below ground surface (bgs).  The estimated 
quantity of impacted soils is 300 tons. 


• AOC 2 is located in the area of the former AST platforms, where petroleum based material was 
observed from 3 feet bgs to 7 feet bgs.  Contaminant concentrations of TPH, naphthalene (VOC), 
and PAHs exceeded S-1 soil remediation standards.  The estimated quantity of petroleum 
impacted soil is 600 tons. 


• AOC 3 is related to the ACM that has been documented to exist in the area of the AST platforms 
and the surrounding area of the platforms to a maximum depth of 6-inches bgs.  The estimated 
quantity of soils impacted by ACM is 100 tons of soil. 


 
Based on the data collected at the site to date, Nobis concludes that the focus of remedial efforts should 
be the inferred on-site overburden soil contamination.  The following site-specific RAP was developed in 
general accordance with the criteria established in Env-Or 606.12. 
 
9.2 Remedial Action Objectives 
 
Effectiveness and Reliability - Remedial alternatives (which may combine different technologies) should 
have a demonstrated capability to reliably treat soil contamination.  It is assumed that contaminants of 
concern are the petroleum related PAHs; and metals that have been detected in site soil; and the asbestos 
detected on the ground surface in the vicinity of the AST platforms. 
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Protection of Human Health and the Environment - Remedial alternatives should be implemented so that 
currently uncontaminated off-site properties do not subsequently become contaminated as a result of 
remedial operations.  With the Androscoggin River adjoining the property to the south and east, the 
surface soils should be contained to protect human and ecological health. 
 
Reduction of Existing Risks and Need for Long-Term Management - Remedial alternatives should, at a 
minimum, be capable of addressing currently identified areas of significant contamination and, 
preferably, also be capable of ready modification or expansion to address additional, localized zones of 
contamination that may be discovered during remedial operations.   
 
9.3 Remedial Options Evaluation 
 
Based on a review of the existing site soil and groundwater conditions, Nobis conducted a detailed 
evaluation of three remedial alternatives for AOC 1, three remedial alternatives for AOC 2, and two 
remedial alternatives for AOC 3.  The remedial alternatives considered were: 
 
AOC 1: Surface Soils (Arsenic, Lead, and PAHs) 
 
Capping of Site Soils 
 
Based on the analytical data collected to date, estimated 330± cubic yards of PAHs and metal impacted 
surface soils exist in the vicinity along the northern property boundary.  For the purposes of this RAP, a 
total of 330± cubic yards of surface soils would be capped with a marker barrier and clean soils.  It is 
anticipated that field screening methods in conjunction with field observations during excavation will not 
be adequate.  The area of capping will be based on observations documented during previous 
investigations, and the similarities and characteristics of the surface soils. 
 
To minimize dermal contact with contaminated soils, the impacted soils will be capped with a 12-mil 
marker barrier and covered with two feet of clean fill material.  Following the engineered cap design the 
property owner would apply and implement an Activity and Use Restriction (AUR).  The AUR would 
need to be considered for any future development to the site.   
 
This alternative assumes seven days of total field effort.  The estimated capital cost for the capping of 
soils option includes the site activities outlined above, development of bid specifications, engineering 
oversight, project management, and preparation of a report summarizing remedial activities is $132,130±.  
Refer to Table 6 for cost breakdown of this alternative. 
 
Consolidation and Capping of Soils 
 
Based on the analytical data collected to date, estimated 330± cubic yards of PAHs and metal impacted 
surface soils exist in the vicinity along the northern property boundary.  For the purposes of this RAP, a 
total of 330± cubic yards of surface soils would be excavated and consolidated in the excavation of AOC 
2.  Once the soils are consolidated within the excavation area, the soils will be capped with a 12-mil 
marker barrier and then covered with a 2-foot layer of clean imported soils.  Following soil excavation, 
confirmatory soil samples would be collected, and analyzed to verify that all impacted soils were 
removed.   
 
Following the consolidation of the impacted soils, and implementing the engineered cap design the 
property owner would apply and implement an AUR.  The AUR would need to be considered for any 
future development to the site.  This RAP assumes nine days of total field effort.  The estimated capital 
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cost for consolidation of impacted soils and the capping of soils includes the site activities outlined 
above, development of bid specifications, engineering oversight, project management, and preparation of 
a report summarizing remedial activities is $93,325±.  Refer to Table 7 for cost breakdown of this 
alternative. 
 
Excavation and Off-Site Disposal 
 
Based on the analytical data collected to date, an estimated 330± cubic yards (500± tons) of PAHs and 
metal impacted surface soils exist in the vicinity along the northern property boundary.  For the purposes 
of this RAP, a total of 500± tons of surface soils requiring excavation and off-site disposal are estimated.  
Following soil excavation, confirmatory soil samples would be collected, and analyzed to verify that all 
impacted soils were removed. 
 
It is assumed that the metals and petroleum impacted soils will be disposed of at a licensed facility 
located in New Hampshire, and that the soils are classified as non-hazardous material.  If analytical 
results indicate that the impacted soils are classified as hazardous waste, the transportation and disposal 
costs would increase.  Analytical data collected during the site investigations is included in Appendix F 
and will be used for disposal facility acceptance of site soils.  Based on the vertical distribution of 
contaminated soil suggested by the analytical data, surface soils along the northern boundary of the 
subject property will be excavated to a depth of ±2 feet below site grade.  The surface soils would be 
excavated and stockpiled on site and subsequently loaded on to trucks for transport to the licensed 
disposal facility.  Samples of remaining in-ground soil for confirmatory analyses will be collected from 
the excavation area.  This alternative assumes four days of total field effort. 
 
The estimated capital cost for the Excavation and Off-Site Disposal option includes the site activities 
outlined above, development of bid specifications, engineering oversight, laboratory analysis of surface 
soil samples, project management, and preparation of a report summarizing remedial activities is 
$90,910±.  Refer to Table 8 for cost breakdown of this alternative. 
 
AOC 2: Subsurface Soils (Petroleum) 
 
Excavation and Off-Site Disposal 
 
Based on the analytical data collected to date, an estimated 400± cubic yards (600± tons) of petroleum 
impacted contaminated soil may exist in the NW-1 area.  For the purposes of this RAP, a total of 600± 
tons of soil requiring excavation and off-site disposal are estimated.  It is anticipated that field screening 
methods in conjunction with field observations during excavation will be adequate to identify the 
contaminated soil in the portions of the source area not defined by the existing data.   
 
It is assumed that the petroleum impacted soils will be disposed of at a licensed soil recycling facility 
located in New Hampshire and that the soils are classified as non-hazardous material.  If analytical 
results indicate that the impacted soils are classified as hazardous waste, the transportation and disposal 
costs would increase.  Based on the vertical distribution of contaminated soil suggested by the analytical 
data, soil in the NW-1 area will likely be excavated to a depth of ±7 feet below site grade.  Soil around 
the AST platforms may be excavated to a depth of up to ±7 feet below site grade.  The soil would likely 
be excavated and stockpiled on site and subsequently loaded on to trucks for transport to the licensed 
disposal facility.  Samples of remaining in-ground soil for confirmatory analyses will be collected from 
the excavation area.  This alternative assumes 10 days of total field effort. 
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The estimated capital cost for the Excavation and Off-Site Disposal option includes the site activities 
outlined above, development of bid specifications, engineering oversight, laboratory analysis of soil 
samples, project management, and preparation of a report summarizing remedial activities is $125,900±.  
Refer to Table 9 for cost breakdown of this alternative. 
 
Steam Enhanced Multi-phase Vacuum Extraction 
 
Steam injection technology enhances conventional multi-phase vacuum extraction (MPVE) treatment by 
injecting steam into the contaminated region.  Contaminants are pushed ahead of the condensing water 
vapor toward the extraction wells.  Additionally, some of the contaminants are vaporized or solubilized 
by the injection of steam and are moved toward the extraction wells by an applied vacuum.  Three 
common methods of delivering the steam into the contaminated region are use of injection wells, 
injection through drill augers, and injection below the area of contamination.   
 
The radius of influence of MPVE is dependent on the thickness of the unsaturated treatment zone.  Due 
to the vacuum pressures and steam that are applied to the unsaturated zone, groundwater mounding can 
occur in the vicinity of MPVE well points that reduce the unsaturated thickness of the treatment area.  
Since the estimated thickness of the unsaturated zone within the treatment area is ≥10 feet, potential 
groundwater mounding should not significantly reduce the unsaturated treatment zone.  Since the MPVE 
will not be used in conjunction with Air Sparging, induced migration of dissolved and vapor phase 
SVOCs/VOCs is unlikely.  The vacuum created by the MPVE should also assist in limiting vapor 
migration.  Additional measurements such as a vapor cutoff wall and vapor monitoring points to assess 
and control vapor migration to nearby occupied structures will not be necessary.  A pilot study would be 
necessary to evaluate the site-specific effectiveness, potential negative effects, and preliminary design 
basis of the final MPVE treatment system.   
 
MPVE will likely not reduce site contaminants to background levels because of subsurface variability or 
other limiting factors and the application of an MPVE system must be balanced against the significant 
operation and maintenance costs of continued treatment.  Redevelopment of the site will likely include a 
building and asphalt walking/biking path that will make remaining soil contamination inaccessible.   
 
MPVE points in the site soil would have an assumed radius of influence of approximately 10 feet.  This 
estimate results in a requirement of several steam injection points to treat the AST area.  The actual 
layout of the MPVE wells and injection points would be determined during pilot studies, remedial design 
and, to a lesser degree, during system startup.   
 
Nobis estimates a three-year time frame for active MPVE treatment.  Removal rates will decline during 
MPVE treatment as the compounds are removed, and as the SVOC concentrations decrease.  If 
performance monitoring indicates that remedial goals have been achieved prior to the estimated 3 year 
treatment time, the system can be shut down or modified, thereby reducing the total estimated remedial 
costs presented below.   
 
An annual groundwater monitoring program would be required for the MPVE alternative as outlined in 
Table 10. 
 
The estimated capital cost for the design and installation for the MPVE option is $218,065, including 
site-scale pilot study, engineering design, permitting and oversight, site work and restoration, treatment 
and monitoring system materials, and installation and startup.  The estimated three-year MPVE O&M 
cost for the option, including system performance monitoring, annual groundwater sampling, and system 
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decommissioning after three years is $102,280.  Assuming a 5% interest rate, the total Present Worth cost 
estimate for the option is $320,350, as presented in Table 10. 
 
Soils In-Place with Activity and Use Restriction 
 
This No Action alternative would keep the petroleum impacted soils in place with the development of an 
AUR to prevent any future disturbance of the impacted soils.   
 
Based on the historical site groundwater analytical data, if no soil remediation is performed, it is 
estimated that monitoring of the site would be necessary for a period of at least 10± years to ensure that 
the soil contamination does not impact groundwater that would cause exceedances of the NHDES AGQS 
at the site.  The annual reporting will include evaluation of the groundwater contaminant concentration 
trends and, if necessary, propose additional remedial actions. 
 
The estimated capital cost for the AUR, GMP application, monitoring on a bi-annual basis (up to 5 
monitoring wells), and annual reporting.  For a 10-year time period and 5% interest rate, the Present 
Worth Budget estimate for this alternative is $76,430.  Refer to Table 11 for cost breakdown of this 
alternative. 
 
AOC 3: AST Platform Area ACM Soils 
 
Removal and Off-Site Disposal 
 
Based on the analytical data collected to date, an estimated 100± tons of ACM impacted soil may exist in 
the vicinity of the two former ASTs.  For the purposes of this alternative, a total of 100± tons of soil 
requiring excavation and off-site disposal are estimated.  It is anticipated that field screening methods in 
conjunction with field observations during excavation will be adequate to identify the ACM impacted 
soil in the portions of the source area not defined by the existing data.   
 
It is assumed that the ACM impacted soils will be disposed of at a licensed landfill located in New 
Hampshire, and that the soils are classified as non-hazardous material.  Based on the vertical distribution 
of impacted soils suggested by the analytical data and field observations, the top 6-inches of soils in the 
vicinity of the two former ASTs will likely be removed.  Soil around the AST platforms may be 
excavated to a depth of up to ±1 foot below site grade.  The soil would likely be excavated and loaded 
into a double lined roll-off for shipping to a licensed landfill.  This alternative assumes 7 days of total 
field effort. 
 
The estimated capital cost for the Excavation and Off-Site Disposal option includes the site activities 
outlined above, development of bid specifications, engineering oversight, laboratory analysis of soil 
samples, project management, and preparation of a report summarizing remedial activities is $90,800±.  
Refer to Table 12 for cost breakdown of this alternative. 
 
Capping and Activity Use Restriction 
 
Based on field observations and the analytical data collected to date, estimated 80± cubic yards of 
asbestos-containing materials have impacted surface soils in the vicinity of the two former AST 
platforms.  For the purpose of this alternative, a total of 80± cubic yards of surface soils would be 
consolidated into the excavation area of the petroleum impacted soils, and then capped with a marker 
barrier and clean soils.  The area of capping will be based on observations documented during previous 
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investigations.  No soil samples will be collected during the consolidation and capping process for this 
option. 
 
To minimize potential for disturbance of the ACM in soils, the impacted soils will be capped with a 12-
mil marker barrier and covered with two feet of clean fill material.  Following the engineered cap design 
the property owner would apply and implement an Activity and Use Restriction (AUR), and develop a 
maintenance plan to assure future use will not impact the capped area.  The AUR would need to be 
considered for any future development to the site.   
 
This alternative assumes seven days of total field effort.  The estimated capital cost for the capping of 
soils option includes the site activities outlined above, development of bid specifications, engineering 
oversight, project management, and preparation of a report summarizing remedial activities is $189,415±.  
Refer to Table 13 for cost breakdown of this alternative. 
 
 


10.0 REMEDIAL OPTION COST COMPARISON AND SUMMARY 
 


10.1 Preliminary Costs for Remedial Options 
 
The following table summarizes the preliminary costs developed for each of the three options and used in 
evaluating the cost criteria for each option in the cost-effective analysis that follows: 
 
Preliminary Cost Estimates 
 
AOC 1: Surface Soils (Arsenic, Lead, and PAHs) 
 


Alternative Estimated Duration Estimated Present 
Worth Cost 


Capping of Site Soils <1 year + AUR $132,130 
Consolidation and Capping of Soils <1 year + AUR $93,325 
Excavation and Off-Site Disposal <1 year $90,910 


 
AOC 2: Subsurface Soils (Petroleum) 
 


Alternative Estimated Duration Estimated Present 
Worth Cost 


Excavation and Off-Site Disposal <1 year  $125,900 
Steam Enhanced MPVE 3 Year Active + 10 years GWM $320,346 
Soils In-Place with AUR 10 years Monitoring $76,430 


 
AOC 3: AST Platform Area ACM Soils 
 


Alternative Estimated Duration Estimated Present 
Worth Cost 


Removal and Off-Site Disposal <1 year  $90,800 
Consolidation and Capping with AUR <1 year + AUR $189,415 
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These costs are approximate and represent the Present Worth of cost estimates developed based on site-
specific assumptions, estimated treatment times, and the results of a review of site data from comparable 
sites in New Hampshire.  Information to evaluate the cost and application of these options is based on 
Nobis’ experience at other sites and vendors’ information, as well as generally accepted scientific and 
regulatory literature regarding these technologies.  It is noted that the cost estimates should be used for 
comparison of remedial options and is for planning purposes only.  The budget estimates are subject to 
change following remedial design and obtaining necessary regulatory approvals and site-specific vendor 
bids.  
 
10.2 Remedial Option Cost-Effective Analysis 
 
The following table summarizes the cost-effective analyses performed during the evaluation of the 
remedial options related to soil treatment chosen for this comparison.  The effectiveness and feasibility 
criteria are given equal ranking, and the criteria for treatment time and cost are given sequentially higher 
ranking. 
 
AOC 1: Surface Soils (Arsenic, Lead, and PAHs) 
 
 FEASIBILITY EFFECTIVENESS TREATMENT 


TIME 
COST WEIGHTED 


SCORE 
WEIGHTING 0.20  0.20  0.30  0.30   


Capping of Site Soils 3.0 2.0 2.0 1.0 2.0 


Consolidation and Capping of 
Soils 


1.0 2.0 2.0 1.0 1.5 


Excavation and Off-Site 
Disposal 


2.0 3.0 3.0 2.0 2.5 


 
Rating: Each criterion is scored 1 to 3 where 1 is lowest and 3 is the best rating. 
 
Feasibility/Implementability – Capping of site soils would be the most feasible alternative. However, 
based on the need for extensive engineering design and the requirement of an AUR; would restrict the 
future development at the site.   
 
Effectiveness – All three of the options are expected to be effective, although, since the capping of the 
surface soils will require an AUR, the option of excavation and off-site disposal is the less restrictive and 
most effective option for future development.   
 
Treatment Time – Excavation and Off-Site Disposal receives the highest score as the majority of the 
source can be expected to be removed at the completion of ±2-day effort.  Capping of the surface soils 
can be expected to take ±7 days, and an AUR will be mandatory so the capped soils are not impacted 
pending future site redevelopment.   
 
Cost – Based on the total preliminary cost estimates shown above, Excavation and Off-Site Disposal 
received the best cost rating based on the impact to the site relative to capital expenditure.  The operation 
and maintenance cost of the capped soils over time makes it less cost effective than Excavation and Off-
Site Disposal.   
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For removal of the PAHs, lead, and arsenic sources, it appears that Excavation and Off-Site Disposal is 
the appropriate method based on potential for success of source removal, rapid implementation, and 
lower cost.  The area that requires capping or consolidation and capping would limit redevelopment of a 
4,500 ft2 area and require elevated costs due to the engineering design.  By excavating and disposing the 
soils off-site there would be less limitations to future redevelopment, and require less engineering design 
prior to implementation of the remedial option.   
 
AOC 2: Subsurface Soils (Petroleum) 
 
 FEASIBILITY EFFECTIVENESS TREATMENT 


TIME 
COST WEIGHTED 


SCORE 
WEIGHTING 0.20  0.20  0.30  0.30   


Excavation and Off-site 
Disposal 


2.0 3.0 3.0 2.0 2.5 


Steam Enhanced MPVE 1.0 2.0 2.0 1.0 1.3 


Soils In-Place with AUR 3.0 1.0 1.0 3.0 2.0 


 
Rating: Each criterion is scored 1 to 3 where 1 is lowest and 3 is the best rating. 
 
Feasibility/Implementability – Leaving impacted subsurface soils in place would be the most feasible 
alternative. Removal of soils from the sub-surface is feasible including, loading into trucks, and 
transporting off-site for disposal.  MPVE would be least feasible based on the need for sub-surface 
piping and treatment system equipment that would need to be installed on the site.  The petroleum 
product has minimal viscosity and poor transport capabilities, and without removing the source area 
potential for introduction of PAHs into the groundwater will remain.   
 
Effectiveness – Excavation and Off-Site Disposal and MPVE are expected to be effective, although, 
since there is more potential for unanticipated subsurface conditions to negatively impact MPVE 
performance, MPVE may be slightly less effective.  Leaving soils in place with an AUR is not an 
effective option for remediation of the source area, since the source area is a petroleum material that has 
poor transport characteristics. 
 
Treatment Time – Excavation and Off-Site Disposal receives the highest score as the majority of the 
source can be expected to be removed at the completion of ±8-day effort.  MPVE treatment can be 
expected to take ±3 years but can likely be installed prior to new construction and operate beneath new 
structure or pavement.  The length of treatment under natural attenuation is not an option for treatment of 
the petroleum product. 
 
Cost – Based on the total preliminary cost estimates shown above, Excavation and Off-Site Disposal 
received the best cost rating based on the impact to the site relative to capital expenditure.  The operation 
and maintenance cost of MPVE over time makes it less cost effective than Excavation and Off-Site 
Disposal.   
 
For removal of the petroleum source, it appears that Excavation and Off-Site Disposal is the appropriate 
method based on potential for success for source removal, rapid implementation, and lower cost.  The 
option for steam enhanced MPVE does not appear to be an effective remedial option due to the 
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petroleum material that has been observed in the vicinity of the AST platforms.  Excavation of the 
petroleum material will alleviate the potential of PAHs impacts on the site groundwater.   
 
AOC 3: AST Platform Area ACM Soils 
 
 FEASIBILITY EFFECTIVENESS TREATMENT 


TIME 
COST WEIGHTED 


SCORE 
WEIGHTING 0.20  0.20  0.30  0.30   


Removal and Off-Site 
Disposal 


3.0 3.0 3.0 2.0 2.75 


Consolidation and Capping 
with AUR 


2.0 2.0 2.0 1.0 1.8 


 
Rating: Each criterion is scored 1 to 3 where 1 is lowest and 3 is the best rating. 
 
Feasibility/Implementability – Removal and off-site disposal would be the most feasible and 
implementable approach to removing the existing debris and soil.  Consolidation and capping of the 
debris and soils approach would not prepare the site for further development because the AUR will limit 
the redevelopment options.  In order to remediate the entire site and have the area prepared for 
redevelopment removal and off-site disposal would be the most feasible and implementable. 
 
Effectiveness – The most effective approach would be removal and off-site disposal.  The approach 
would be appropriate for redevelopment of the property, and all contaminated materials would be 
disposed of off the site. 
 
Treatment Time – Removal and off-site disposal is the most efficient for abatement duration.  
Consolidation and capping of the debris and soils would require engineering design and long term 
monitoring of the cap, and require an AUR that would cause this alternative to be less attractive. 
 
Cost – Based on the total preliminary cost estimates shown above, removal and off-site disposal would be 
the most economical for the initial phase of site abatement and restoration.  The consolidation and 
capping of the asbestos debris and impacted soils would require additional engineering costs and long 
term monitoring of the cap.  Capping of the debris would also require an AUR. 
 
As indicated in the Cost-Effective Analysis table presented above, removal and off-site disposal receives 
the highest weighted score for the treatment of site contaminants.  Therefore, this option is recommended 
for this site.   
 


 
11.0 CONCLUSIONS 


 
11.1 Conclusions 
 
Nobis Engineering, Inc. has completed a Supplemental Site Investigation and Remedial Action Plan for 
the Fraser Paper Property consisting of two developed parcels comprising 7.6±-acres located at 650 Main 
Street in Berlin, New Hampshire.  The following conclusions are presented: 
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• Access to the site is from Main Street along the northeast and northwest boundary of the site.  Main 
Street is an asphalt paved roadway.  The site is bound to the northwest by commercial properties.  
The site is bound to the north by Main Street, residential, and commercial property.  The site is 
bound to the south and southeast by the Androscoggin River.  The site is bound to the west by Main 
Street and St. Lawrence and Atlantic Railroad. 


• For site investigations completed previously, thirteen test borings and six surface soils samples were 
performed on the subject site; six borings were completed as monitoring wells.  Analytical results for 
soil samples indicated that several PAHs, lead and arsenic were detected at concentrations exceeding 
the then current soil standards.  Naphthalene was detected at a concentration exceeding the Env-Or 
600 standard in the soil sample collected from NW-1 (S-5, 10’ to 12’).  Several PAHs were detected 
in groundwater samples at concentrations exceeding applicable standards, when bailers were used to 
perform groundwater sampling. 


• During the current phase of work, one replacement monitoring well was installed to replace the 
destroyed monitoring well MW-1 that was destroyed during site redevelopment.  No soil samples 
were collected during the installation 


• Two rounds of groundwater samples were collected from three existing site monitoring wells, Nobis 
attempted to collect groundwater samples from two additional monitoring wells, but were observed 
to be dry during the two rounds of sampling.  No exceedances were detected in the three groundwater 
samples collected during the two rounds of low flow/low stress groundwater sampling. 


• Groundwater levels during June 18, 2010 infer a general south-southeasterly groundwater flow 
beneath the site. 


• Based on the laboratory analysis conducted to date, establishment of a GMZ would not be warranted; 
however, groundwater monitoring is recommended for the No Action Alternative (Petroleum Soils) 
in order to verify the contaminant leaching into the groundwater does not occur. 


• Based on the data collected to date, the presumptive remedial actions for the site are source removal 
in all areas of concern. 


• Excavation and off-site disposal methods for all three areas of concerns is considered to be the most 
feasible and effective for the soil contamination and residual ACM at the site.  Excavation and off-
Site disposal, with limited groundwater monitoring, would be the timeliest and cost effective measure 
for reducing soil contamination and the asbestos debris. 


 









