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REMEDIAL INVESTIGATION WORK PLAN 
 RG&E West Station Former Manufactured Gas Plant (MGP) Site 

Rochester, New York 
Site No. V00593-8 

Index No. B-0535-98-07 
 

1.0 INTRODUCTION 

Rochester Electric & Gas Corporation (RG&E) retained Geomatrix Consultants, Inc. to 
prepare this Remedial Investigation Work Plan (RIWP) for the West Station Former 
Manufactured Gas Plant (MGP) Site (Site No. V00593-8).  The RIWP has been prepared 
consistent with the requirements of a Voluntary Cleanup Agreement (VCA) Index 
Number B-0535-98-07 between RG&E and the New York State Department of 
Environmental Conservation (NYSDEC) effective April 10, 2003. 

This RIWP identifies the means for further characterization of the nature and extent of 
environmental impact from potential MGP material at the Site and describes the rational 
for, and methods to assess the impacts.  It also strives to identify the needed information 
and data requirements to assist in the preparation of a remedial action work plan.   

The following information is presented in this Work Plan: 

• The remainder of Section 1 provides a description of the Site and its location, 
a summary of the site history, a review of previous site investigations; and 
identification of remedial investigation (RI) objectives and data needs; 

• Section 2 presents the RI scope of work and references the appended Field 
Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP); 

• Section 3 describes the content of the RI Report; and 

• Section 4 presents a target duration schedule to complete the work. 

A “stand alone” project Community Air Monitoring Plan (CAMP) and Odor Mitigation 
Plan (OMP) are also attached and will be used throughout the project during tasks that 
involve subsurface sampling.  A Health and Safety Plan (HASP) will be prepared as 
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another separate, stand alone project document and will be submitted under separate 
cover prior to the start of field activities. 

1.1 SITE LOCATION AND DESCRIPTION 
The West Station Site is a former MGP located at 254 Mill Street in Rochester, Monroe 
County, New York (Figure 1).  The Site is presently owned by RG&E and, as shown on 
Figure 2, is bounded by RG&E Power Station No. 3 (Beebe Station electric generation 
plant) situated on Mill Street and Falls Street to the west, the closed City of Rochester 
trash incinerator plant to the north, the Genesee River to the east, and the Platt Street 
Bridge on the south.  The area of the Site south of the Platt Street Bridge was called the 
“Park Area” of the West Station Site (which was remediated by RG&E in accordance 
with VCA Index No. D8-0001-95-10), while the remaining portion of the West Station 
Site was referred to as the “Plant Area”.  The former MGP processes were located on the 
Plant Area portion of the Site and encompass approximately 7 acres. The Site is relatively 
flat, with an average ground elevation of approximately 412 feet above mean sea level 
(MSL). Several buildings and structures owned by RG&E remain on the property.  These 
include: an electric substation; two oil tanks with secondary containment structures; a 
natural gas-fired turbine; and several historic buildings used for RG&E equipment 
storage. The RG&E property is zoned “CCD-R – Center City District – Riverfront”.  The 
zoning also applies to surrounding properties and allows industrial, commercial, and 
residential property use. The RG&E property and other properties in its immediate 
vicinity, have long histories of industrial and commercial use. Existing site features on 
RG&E property are shown on Figure 3.     

1.2 SITE HISTORY 
During the development of this Work Plan, the history of the site was compiled based on 
maps, photographs, and documents identified and reviewed in RG&E files, as well as, 
historic information documented in previous site investigation reports.  Additional 
information has been inferred from 1875, 1892, 1911, 1950, and 1971 Plat and Sanborn 
Fire Insurance maps (see Appendix A). 

A number of businesses, such as mills and foundries, formerly occupied the West Station 
Site and adjacent properties.  Brown’s Race, a man-made channel which conveyed water 
from above the 90 foot high Upper Falls (just south of the site), provided the hydropower 
to these businesses.  Water was returned to the river via numerous tail races which flowed 
from the base of the cliffs to the River.  Several of these races crossed the Site from a 
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west to east direction.  From 1875 to 1915, the many small parcels of land in this area 
supported a large number of businesses.  During the 1890s, utilities, which eventually 
merged and became RG&E, acquired many of the small parcels of land and established 
power, steam, and coal gas manufacturing facilities. 

From 1875 to the present, the landscape at and around the West Station Site changed 
significantly.  The “flats” (i.e., that area between the river and top of the Genesee River 
Gorge) were gradually filled and expanded into what was formerly the river channel.  
Individual industrial buildings were removed and replaced with RG&E facilities, and 
existing RG&E facilities were modified or replaced.  Several of the tail races used by the 
historical industries were either filled as their use as tail races discontinued or piped and 
filled to make use of the land near and above the races. The approximate historical 
locations of the former head and tail races are shown on Figures 4A and 4B.  Historical 
site features are transposed over a recent aerial photograph in Figure 4A and without the 
aerial photograph to improve labeling visibility in Figure 4B. 

In summary, the area of what is currently the RG&E West Station site has undergone 
almost continual change over the past century.  A timeline based on RG&E files and 
historical site maps, depicting those changes is described briefly below. 

In 1875, many businesses bordered Brown’s Race, occupying the area between the race 
and the top edge of the cliff.  Grist mills were the most common industry, but foundries, 
machine shops, and the Rochester Water Works were also present in the area.  
Approximately one dozen tail races exited the buildings into notches in the cliff and 
flowed across the flats and into the Genesee River. 

From the 1870s to the early 1890s, changes in this area were minor.  The configuration of 
some of the tail races changed, some new buildings were constructed, and the edge of the 
river channel was partially filled.  In some cases, the property ownership changed hands.  
However, the type of industry on the site, primarily mills, remained the same. 

By 1900, a predecessor company of today’s RG&E had obtained land north and south of 
the Platt Street Bridge.  Station No. 2, a hydroelectric plant, was constructed south of the 
bridge prior to 1900.  The RG&E predecessor company also owned a parcel north of the 
Platt Street Bridge and adjacent to the Citizens Light and Power Company.  Mills, 
foundries, and machine shops also continued to operate in the area.  The configuration of 
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the tail races associated with these industries was altered during this time and the edge of 
the river channel was further filled. 

From 1910 to 1926, major changes took place on the West Station Site.  During this time, 
the companies that would become the present day RG&E acquired the majority of the 
property bounded by Brown’s Race, Mill Street, Falls Street, and the Genesee River.  
Power and gas generating facilities (coal fired steam, coal gas and water gas) were all 
constructed during this time period.  In 1910 much of the area was vacant, but by 1926 
the area north of the Platt Street Bridge was completely occupied.  Station No. 3 (also 
known as “Beebe Station”) was constructed between 1900 and 1910 and provided steam 
power from coal combustion.   Surrounding land use remained heavily industrial. 

In 1911, a garbage incinerator was constructed by the City of Rochester on property 
immediately north of the generally undeveloped West Station property.  The garbage 
incinerator operated until some time between 1935 and 1950 based on Sanborn mapping 
information. The 1911 Sanborn map also shows an iron gasometer (gas holder) close to 
the riverbank on the West Station property.  Since gas production at West Station MGP 
site did not begin until 1916, it is assumed this holder was used for gas generated at the 
East Station MGP located northeast of the West Station site across the Genesee River, 
which began gas production around 1872. 

In the summer of 1913, a concrete retaining wall (approximately 500 feet long) was built 
along the riverbank from the north end of the West Station property to the gasometer, and 
the area behind the wall and existing ground surface westward toward Falls Street was 
backfilled with 20 or more feet of fill material.  In 1916 and 1917, the West Station coal 
carbonization gas plant was constructed on the northern portion of the filled area.  This 
original plant consisted of coal and coke storage and transport facilities, a retort house, a 
producer gas house, an ammonia still building, an office building, a scrubber house, a 
decanter, cooling coils, and tar and ammonia liquor storage tanks.  A 675,000 gallon tank 
labeled “tar storage tank” was on the location previously identified as the iron gasometer.  
Gas generated at the West Station MGP was transported to the East Station MGP site via 
a pipe bridge across the Genesee River.  Historic information suggests that limited 
purification processes, such as tar and ammonia removal, took place at the West Station 
property and further purification of manufactured gas was completed at the East Station 
site.  The water gas plant at the West Station site was built in 1923 and occupied the area 
of riverbank just south of the coal gas plant near the present location of the Central Water 
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Treatment Facility. An oil-tar separation structure was located on the south side of the 
water gas plant.  Coal storage was located in an open area west of the retort and 
transported to different MGP process areas via overhead conveyors. 

An RG&E publication, Gas Manufacture and Distribution, was originally published in 
1928 and subsequently revised in 1934, 1936, and 1938.  These historical pamphlets 
contain information about the type of the gas manufacturing operations at the former 
West Station MGP site. In addition, dated photographs from RG&E’s files provide 
expansion details for facility development.   

A coke oven containing the 60 (later 97) Becker-type ovens, was constructed directly 
south of the existing facilities and just north of the Platt Street bridge in 1925 and 1926.  
The Koppers producer house was also built at this time and a creosote tank was 
constructed east of the coke oven battery.  Thus, by 1928 the old retort house and the new 
coke ovens were functioning.  There is no evidence of further expansion of gas 
manufacturing facilities.  The 1951 map of the site, the 1935 Plat maps and the 1950 
Sanborn map confirm that no further expansion occurred during this time period. 

Gas manufacturing continued at the West Station MGP until 1952.  From 1952 to 1961 
the gas manufacturing facilities were dismantled and a few buildings, such as Numbers 
16, 17, and 18, were converted for other purposes.  The water gas house was still present 
on the 1971 Sanborn map.  It was subsequently demolished and replaced by the Central 
Water Treatment Facility in the late 1970s to support the Beebee Station electric 
generation power plant.  

Following decommissioning of MGP processes, RG&E utilized the property to support 
operations at Beebe Station. During the 1980s, a 1.3 million gallon fuel oil tank was 
constructed on a concrete containment structure to fuel power generation at Beebe 
Station.  The tank originally stored fuel oil No. 6 and later stored fuel oil No. 2.  By May 
1987, the tank was no longer used for fuel oil storage.  RG&E records indicated the tank 
was decommissioned and removed from the property in 1994.  

1.3 SUMMARY OF PREVIOUS INVESTIGATIONS 
A number of investigations have been performed at the West Station Site, including a 
1977 investigation by Rochester Drilling Company, Inc., an investigation in 1985 and 
1986 by Empire Soils, a 1991 investigation by META Environmental, Inc. (META) and 
Atlantic Environmental Services (AES), a 2003 survey of the riverbank as summarized in 
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the 2004 River Bank Observation Report by Ish Inc. and META (Ish/META), and an 
investigation at the former oil tar separator by Ish/META in 2006.  A brief summary of 
the findings of the previous work is provided in the following sections. 

Rochester Drilling Company, Inc. Investigation (1977) 

A geotechnical investigation was conducted prior to the construction of the Central Water 
Treatment Facility (CWTF) building on the site.  The CWTF was constructed partially in 
the footprint of the former carbureted water gas MGP plant at the site.  Soil borings 
advanced with hollow stem augers in the vicinity of the present CWTF encountered fill 
materials consisting of brown to black silt, sand, gravel, brick, concrete, cinders, ash, and 
wood.  Petroleum odors were noted at all boring locations.   

Empire Soils Investigations, Inc. Borings (1985 and 1986) 

In November 1985 and February 1986, limited investigation activities were carried out by 
Empire Soils Investigations, Inc.  A total of five borings were drilled to depths ranging 
from 7.8 to 19.4 feet bgs as part of a coal pile leachate study.  The soils in the borings 
consisted of fill (gray, brown and black silt, sand, gravel, cinders, brick, slag, and wood) 
overlying a native soil layer (alluvium).  The alluvium consisted of gray, tan, and brown 
fine to coarse sand with some gravel and clay.   

 

Atlantic Environmental Services, Inc. and META (AES/META), Characterization of 
the Former Manufactured Gas Plant (MGP) at the RG&E West Station Site (March 
1993) 

Between September and December 1991, a site investigation was performed at the West 
Station Site which included examination for the presence of surface tar and subsurface 
investigation.  Visible areas of surface tar were mapped.  There was evidence of hardened 
tar drippings from pipes along the retaining wall along the river bank, as well as, 
hardened tar at the sewer pipe openings in the retaining wall.  The mapped areas of tar at 
the Plant Area are shown on Figure 5. 

The subsurface investigations included: soil gas sampling at 76 locations; soil borings at 
42 locations; installation of 2 monitoring wells and 10 piezometers; and drilling of three 
angled bedrock core holes.     Much of the subsurface investigation was completed at the 
Park Area beneath and south of the Platt Street Bridge.  The subsurface investigation at 
the Plant Area focused on three areas:   
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1. former tar storage tank area  

2. former oil-tar separator/water gas plant area 

3. former creosote storage tank area  

Work completed in each area is summarized below: 

 Former Tar Storage Tank Area: 

Borings, piezometers, and angled rock core holes completed in the former tar storage 
tank area include: 

• borings: TST-01; TST-02, R33, R34  
• piezometers: P32, P35, P36  
• angled bedrock core hole: AB3  

 
The depth to bedrock in the former tar tank area was in range of 28 to 35 feet. Tar 
staining and/or petroleum odors were noted at intermittent depths on boring log 
descriptions of fill and alluvial soils. Tar saturated soils were not described in the boring 
logs.  No odors or staining was noted in the bedrock (AB3).  During boring advancement, 
soil samples were collected at each boring location and analyzed for total PAHs 
(polynuclear aromatic hydrocarbon compounds).  Typically 7 to 14 samples were 
analyzed per location. Samples where total PAH concentrations were detected above 500 
ppm included borings TST-02, R34, and P36.  Samples analyzed from TST-01, R32, 
R33, and P35 did not detect total PAHs above 500 ppm.     

 
Former Oil-Tar Separator/Water Gas Plant Area: 
Borings, piezometers, and angled rock core holes completed in the former oil-tar 
separator/water gas plant area include: 

• borings: TWS-01, TWS-02  
• angled bedrock core hole: AB2  
 

The depth to bedrock in the former oil-tar separator/water gas plant area was 
approximately 27 feet at each boring. Occasional tar staining, sheens, and/or tar odors 
were noted at intermittent depths on boring log descriptions of fill and alluvial soils. Tar 
saturated soils were not described in the boring logs.  Occasional tar odors were noted in 
the bedrock (AB2).  During boring advancement, soil samples were collected at each 
boring location and analyzed for total PAHs.  The highest concentrations of total PAHs 
were detected in the upper 10 feet of fill at TWS-02.  Four out of seven samples analyzed 
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from the upper fill detected Total PAH concentrations above 500 ppm.   Samples 
analyzed from TWS-01 did not detect total PAHs above 500 ppm.    

Former Creosote Storage Tank Area: 
Borings, piezometers, and angled rock core holes completed in the former creosote 
storage tank area include: 

• piezometer: PCST-1  
• angled bedrock core hole: AB1  

 
The depth to bedrock in the area of the former creosote tank was approximately 12 feet. 
Occasional tar staining and/or tar odors were noted at intermittent depths on boring logs 
descriptions of fill and alluvial soils. Tar saturated soils were not described in the boring 
logs.  A tar odor and sheen was noted at a depth of approximately 25 feet below the 
bedrock surface (AB1). During boring advancement, soil samples were collected from 
PCST-1 and analyzed for total PAHs.  Total PAH concentrations were detected above 
500 ppm in five of nine samples analyzed.  No recognizable pattern of PAH distribution 
was noted.  

The locations of soil borings and piezometers installed on the Plant Area of the Site are 
shown on Figure 6. Boring logs and well completion details for this investigation are 
presented in Appendix B. 

Ish Inc., Observation Report, Riverbank Survey, Former West Station MGP Site 
(January 2004) 

In November 2003, Ish Inc. and META personnel performed a riverbank survey from the 
northern property boundary south to the Platt Street Bridge.  The river sediments 
immediately off-shore were examined by moving rocks and debris and probing any soft 
sediment with a hand auger.  The sediments were probed approximately every 25 feet or 
less.  NAPL was considered present if sheen developed on the water.  The NAPL was 
identified as former MGP material if a distinctive coal tar-like odor was noted.  At 
several locations, dried tar-like material (TLM) was present.  A heavy sheen and NAPL 
globules were produced in near shore sediment by moving rocks and debris or by 
augering into the riverbank deposits near the oil-tar separator area.  Observations are 
summarized on Figure 5. 
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Ish Inc., Oil-Tar Separator Area Investigation (November, 2006) 

An investigation for a proposed Interim Remedial Measure (IRM) was undertaken by Ish, 
Inc. at the oil-tar separator area near the former water gas plant.  The investigation 
included test pit excavation (TP01) to locate and characterize construction materials and 
tar presence in the subgrade oil-tar separator, sampling of subsurface soil (borings SB01 
and SB15/15A) to characterize soils near the oil-tar separator and the former water gas 
plant, and installation of monitoring wells MW201 (at SB05) and MW202 (at SB09) and 
sampling to characterize groundwater quality.  A recovery well (RW-1) was installed to 
evaluate potential recovery of tar encountered at SB03.   The three wells were sampled on 
two occasions.    

The test pit excavation was successful in locating the former oil/tar separator (TP-1A).  
During the work, the excavation was advanced outside of the separator walls to further 
investigate and characterize the surrounding soils and to determine if mobile or residual 
NAPL was present.  In addition, two other test pits were advanced westward (TP-1B and 
TP-1C), following the outside wall of the former oil/tar separator.  The former separator 
was found to be visually free of MGP residuals. Borehole logs for borings completed in 
close proximity to the oil-tar separator (SB02, SB03, and SB13) describe several samples 
collected from the lower portion of the overburden having viscous, tar-like material and 
NAPL sheens or globules.  TLM and NAPL was also described in samples collected from 
borings SB-15/15A located north of the former central water treatment facility, at the 
bottom of boring SB-14 which was terminated at 15.5 feet on top of the concrete pipe for 
Outfall #3 (Brown’s Race discharge), and boring SB08 located south of the oil-tar 
separator between the two former oil tanks.  Tabulated laboratory detection summaries 
for samples analyzed during the investigation are provided in Appendix C.  The 
detections were compared to Technical and Administrative Guidance Memorandum 
(TAGM) #4046 and Part 375 SCOs for Industrial Property Use.  Eight of 22 samples 
analyzed detected individual volatile organic compounds above one of the comparison 
criteria.  Individual polynuclear aromatic hydrocarbon (PAHs) compounds were detected 
in one of the comparison criteria in 20 of 21 samples.   Total PAHs were detected above 
500 ppm in 9 of the samples. 

Groundwater samples were collected from overburden monitoring wells MW201 and 
MW202 and recovery well RW01 on two occasions after well development.  A slight 
sheen and moderate MGP/fuel odor was noted during well development at MW201. A 
slight MGP odor was noted and one small NAPL globule was observed during 
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development of MW202. A strong odor and sheens were reported during development of 
RW01.  A measurable thickness of NAPL was not identified in any of the wells during 
sampling although the sample tubing was stained with a light colored NAPL, which 
extended for 5 to 7 feet up from the pump during both sampling rounds. 

Benzene, toluene, ethyl benzene, and xylenes (BTEX) and naphthalene were not detected 
at well MW201.  BTEX and naphthalene were detected at elevated concentrations 
(compared to groundwater quality standards in TOGS 1.1.1) at RW01 and MW202.  
Naphthalene was detected at concentrations ranging from 1,700 to 5,400 ug/L with 
MW202 having the higher concentrations.    

 
1.4 SITE GEOLOGY AND HYDROGEOLOGY 
1.4.1  Site Geology 
The former MGP is located at the base of the Genesee River Gorge. Adjacent to much of 
the river and at the Site, a layer of fill material overlies alluvial deposits. Bedrock beneath 
the overburden, which forms sidewalls and floor of the gorge at the base of the High 
Falls, is the Rochester Shale formation.  Descriptions of geologic materials encountered 
during previous Site investigations follow. 

Fill Material 

Fill material descriptions in logs for borings drilled on the Site during previous 
investigations indicate a heterogeneous composition.  In some areas of the Site a 6 to 8 
inch layer of top soil (brown, sandy loam) was described.  Common fill materials 
included, but were not limited to:  brick, ash, slag, coke, coke breeze, cinder, coal, 
building rubble, gravel, and occasional solidified TLM.  The TLM encountered in 
borings was distributed randomly in the fill and generally above the water table (upper 15 
feet).  The thickness of the fill is indicated to range from 15 to 30 feet (AES/META, 
1993).  The existing data suggest the thickest areas of fill are present close to the 
retaining wall at the northern portion of the Site and in areas where the tail races were 
historically filled. 

Alluvium 

The alluvium deposits were described as fine to coarse sands with varying mixtures of silt 
and clay with rounded gravel.  Silt and clay lenses also were occasionally encountered. 
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The thickness of alluvium varied from 0 to approximately 15 feet across the Site 
(AES/META, 1993).  At the bottom of the alluvium, a layer of angular cobble size rock 
fragments was often encountered.  AES/META (1993) speculated that these angular rock 
fragments may correspond to the bottoms of the tail races that once crossed the Site in 
numerous locations.  

Bedrock 

The uppermost layer of bedrock, Rochester Shale, was encountered at depths ranging 
from approximately 20 to 30 feet below ground (AES/META, 1993).  The Rochester 
Shale is a dark gray, calcareous mudstone, which contains frequent, thin, interbedded 
layers of dolomite and limestone. In many borings, 5 to 10 feet of weathered and severely 
weathered bedrock was encountered above the competent bedrock.  Shale-type bedrock 
weathers to form clay, which has the appearance of bedrock but the texture and hardness 
of clay.  The top of the weathered bedrock was brown clay, generally dry and compact, 
which graded to gray as the weathering lessened with depth. Although not described in 
Site rock core descriptions, the Irondequoit Limestone occurs beneath the Rochester 
Shale.  The bedrock stratigraphy in the area of Genesee River Gorge is shown on 
Figure 7. 

1.4.2 Site Hydrogeology 
Groundwater flows in the lower portion of the fill and the alluvial deposits.  The depth to 
the water table was approximately 18 to 22 feet during the investigation activities 
performed in November and December 1991.  AES/META (1993) report a southerly 
groundwater flow direction in the overburden and speculated that the groundwater is 
redirected or influenced by the retaining wall which is keyed-in to the upper surface of 
the bedrock and the coarser-grained materials used to in-fill the historic tail races.   

Although the surface of the bedrock is reported to be weathered, some groundwater flow 
from the overburden may enter the upper bedrock as indicated by the presence of tar 
odors and sheens in bedrock which continued from the overburden above.  The 
predominant groundwater flow direction in the shallow bedrock is expected to be toward 
the Genesee River which is an area of regional groundwater discharge.  However, the 
proximity of the Middle Falls to the Site (approximately ½ mile downstream) suggests 
that deeper groundwater flow may occur in a northward direction toward the bedrock 
groundwater discharge area associated with the lower head at the base of the Middle 
Falls.  
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1.5 REMEDIAL INVESTIGATION APPROACH 
1.5.1 Known Site Conditions 
Prior investigations focused on the characterization of soils, and to a lesser extent, 
groundwater at three former MGP process areas within the Plant Area: 

1. former tar tank area 

2. former oil-tar separator area 

3. former creosote tank area  

These historic structures are shown on Figures 4A and 4B.  In these areas, approximately 
15 to 20 feet of historic fill material was placed over native alluvial soil which directly 
overlies shale bedrock.   

Previous investigations did not identify wide-spread tar presence in these suspected 
source areas.  The 1991 and 2006 investigations of the oil-tar separator area did not 
identify a sufficient quantity of MGP byproducts in the soil to warrant an Interim 
Remedial Measure (IRM).  Extensive NAPL saturated areas were not identified and tar 
presence was characterized as NAPL sheens or globules in fewer than 25% of the borings 
completed in this area. Laboratory analytical results for soil samples exhibiting MGP-
impact detected VOCs at concentrations above Part 375 SCOs for Industrial Property use 
in 5 of 22 samples analyzed.  One or more PAHs were detected at concentrations above 
Part 375 SCOs in all but one of the samples analyzed.  However, some PAH detections 
were likely attributable to the placement of historic fill across the site in the early 1900s 
based on the absence or comparatively low detected concentrations of naphthalene and 
pyrogenic PAHs which are typically associated with MGP processes. 

These investigations did not characterize site-wide groundwater conditions in detail. 
However, a preliminary site conceptual model has been developed for the Plant Area 
based on data collected from previous investigations.  The investigation data indicate that 
MGP byproducts near former MGP process areas impacted overburden soil and 
groundwater.  MGP impacts occur in the form of stained soil and soil having sheens with 
occasional tar-like material. VOCs, PAHs, and total cyanide were detected in unsaturated 
and saturated soil.  The presence of MGP process-related constituents in the groundwater 
suggests that MGP materials in the soil may have migrated downward through the vadose 
zone to overburden groundwater.  The groundwater in the overburden flows in the 
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direction of the River (regional groundwater discharge area) but may be diverted in a 
southerly direction by the concrete retaining wall to the in-filled area of the former 
Brown’s Race discharge.  The overburden groundwater will ultimately discharge to the 
Genesee River.  Some groundwater may migrate vertically downward into the bedrock as 
indicated by petroleum-type odors and sheen observed in the shale bedrock beneath the 
Site.  Some solidified tar is observed in and around sewers that discharge to the ground 
surface between the retaining wall and the river.  The presence of tar in and near those 
structures indicates sewers and other subsurface piping may be involved as preferential 
migration pathways for Site-related constituents.          

1.5.2 Remedial Investigation Objectives 
The remedial investigation activities described in Section 2.0 will supplement prior 
investigation results and will generate a combined data set sufficient to assess: 

• Extent of on-site MGP-related material (i.e, NAPL, tar-like material); 

• Nature and extent of chemical constituents in Site media (i.e., soil, 
groundwater); and  

• Potential for human health and ecological risks posed by MGP and/or non-
MGP derived chemical constituents at the Site. 

1.5.3 Investigation Data Needs 
The previous investigations provide an indication of the nature and possible extent of soil 
impacts associated with the tar tank, oil-tar separator, and creosote tank areas.  However, 
additional data would be necessary to refine and/or verify the limits of impacted soil and 
to evaluate associated groundwater impacts.  In addition, there is little information 
available from previous investigations concerning other areas of the former Plant and 
Site-wide soil and groundwater conditions.  In order to complete the RI, additional field 
investigations will be required to characterize the following: 

• The limits of impacted soils and groundwater in and around the three areas 
previously investigated (tar tank, oil-tar separator, and creosote tank areas) 

• Soil and groundwater impacts at former MGP process areas not previously 
investigated 

• Soil and groundwater impacts between the Site concrete retaining wall and the 
River 
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• Near shore sediments impacts adjacent to the Site 

• Deeper bedrock geology, hydrogeology, and extent of MGP impacts in bedrock 
groundwater beneath the Site 

• Transport mechanisms including preferential pathways (e.g., sewers) 

 

The table below summarizes MGP process locations and areas of the Site where 
additional characterization of the extent of MGP impacts is recommended and includes a 
brief rationale for investigation.  

Investigation Area  
(Historical Locations) Rationale 

Septic Pool Area Hardened tar observed at TAR-E1 on river side of concrete retaining wall 
near opposite side of former septic pool area discharge  

Ammonia Still Bldg. Area 
(Bldg No. 16) to Scrubber 
Bldg. Area (Bldg No. 18) 

Hardened tar observed on the river side of the retaining wall opposite 
buildings No. 16, No. 17, and No. 18   

Liquor Cooling Area Hardened tar observed on river side of concrete retaining wall opposite side 
of liquor cooling coils  

Oil Pit at 
Primary/Secondary Coolers To assess possible impacts from primary/secondary coolers  

Tar Storage Tank Area 

To assess impacts from tar storage in 675,000 gallon storage tank and other 
MGP impacts.  Two tanks located north of tar tank are labeled concentrated 
ammonia tanks, spare tanks, or creosote tanks on different drawings and 
from smaller tanks identified as cyanogens tanks.  Prior investigations 
identified MGP impacts in this area and the extent of impact requires further 
characterization. 

Retort House Area To assess possible impacts of MGP process materials 

Hot Drain & Flush Tank 
Area To assess possible impacts of MGP process liquids 

Non-MGP Fuel Oil 
Tank/Pump House To assess possible oil impacts to subsurface 

In-filled Northern Race 
(former Brown’s Race) 

To assess possible preferential pathway for migration of MGP-derived 
materials  

Gas Producer House To assess possible impacts of MGP process materials 
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Investigation Area  
(Historical Locations) Rationale 

Koppers Producer House To assess possible impacts of MGP process materials 

Area near substation east of 
producer gas holder above 

in-filled race 

To assess possible impacts of MGP process materials and potential transport 
in preferential pathway  

Inside eastern end of 
Central Water Treatment 

Facility 

To assess possible impacts of MGP process materials from former water gas 
producer house 

North and South side of 
Central Water Treatment 

Facility 

Prior investigations identified MGP impacts from Water Gas Plant in this 
area and the extent of impact requires further characterization.  

Former Tar Separator Area Prior investigations identified MGP impacts in this area and the extent of 
impact requires further characterization. 

Coke oven battery area To assess possible impacts of coking process materials 

100,000 gal. Creosote 
Storage Tank Area 

Prior investigations identified MGP impacts in this area and the extent of 
impact requires further characterization.  

Pitch Hopper Area To assess possible impacts of MGP process materials  

Sewer outfall piping 
exposed along the retaining 

wall  

To assess impacts in pipe bedding materials and former tail races as a result 
of preferential migration pathways  

Land between river and 
retaining wall To assess possible impacts to river sediment  

Near shore river sediments To assess possible impact to near shore sediment from Site operations  

MGP process areas and subsurface structures from: Drawing of Pipe Lines at West Station (date unknown); Drawing of 
West Station Gas Works Pant Layout (August 1925)  
 
In addition to the investigation areas above, bedrock conditions beneath the site require 
further characterization and understanding.  The bedrock is fractured and existing rock 
core logs describe petroleum odors and sheens in the upper bedrock.  The nature and 
extent of MGP related process materials and bedrock groundwater quality impacts have 
not been fully assessed.   Characterization of the bedrock during the RI will include an 
assessment of bedrock stratigraphy, head distribution, and water quality in the bedrock to 
the top of the Reynales Limestone anticipated to be approximately 90 to 100 feet below 
ground surface at the property.  The bedrock investigation will be conducted using a 
phased approach where deeper exploratory borings will be completed in the first phase.  
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The second phase of the bedrock investigation would be targeted as appropriate to assess 
the nature, extent, and potential migration of MGP constituents in bedrock water-bearing 
zones beneath the Site. 

Although VOCs were detected during previous investigations in on-Site soil and 
groundwater, vapor intrusion sampling is not proposed during this RI since no occupied 
structures exist on or immediately adjacent to the Site.  Therefore, vapor migration from 
impacted soil/groundwater into the vadose zone and subsequent intrusion into an 
occupied structure does not represent a potentially complete exposure pathway.  Should 
building occupancy at the site occur, the need for vapor intrusion will be reevaluated at 
that time.    

The remedial investigation activities are described in Section 2 and detailed in the Field 
Sampling Plan (FSP) presented in Appendix D.  USEPA and NYSDEC-approved sample 
collection and handling techniques will be used throughout the investigation fieldwork 
and laboratory analyses will be conducted in accordance with the Quality Assurance 
Project Plan (QAPP) presented in Appendix E. 
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2.0 REMEDIAL INVESTIGATION WORK SCOPE  

This section of the RI Work Plan describes the field investigation activities and rationale 
for implementation. The planned field activities include:   

• Completion of an electromagnetic (EM) geophysical survey to locate buried 
structures (i.e., pipes, wires, foundations, etc.) containing metal in an effort to 
locate unknown below grade features. Note, since the Site is comprised of fill the 
results of the EM survey may or may not provide data supportive of the RI  

 
• Completion of subsurface soil sampling to investigate the nature and extent of on-

site impacts from potential MGP related process materials, and to evaluate 
potential migration pathways  

 
• Collection and analysis of surface soil samples to assess the nature and extent of 

MGP impacts and support qualitative risk assessment 
 

• Identification of historic MGP process locations and completion of soil borings 
including collection and analyses of subsurface soil samples to supplement the 
previous Site characterization data 

 
• Assessment of existing piezometer/monitoring well integrity for use during the RI 

 
• Installation of overburden and bedrock monitoring wells and collection of 

groundwater samples from new and existing wells to: 1. supplement previous 
groundwater characterization data and assessment; 2. identify areas where mobile 
separate phase liquid is present, if any; and 3. characterize groundwater flow 
directions in overburden and bedrock where Site-related constituents are 
identified 

 
• Characterization and sampling of near shore-stream bed sediment in the Genesee 

River to provide initial identification of nature and extent of sediment impacts 
and to compare with the sediment criteria guidance by NYSDEC Division of Fish 
and Wildlife 

 
To facilitate viewing the mapped locations of test pits, borings, and monitoring well 
installations proposed to be completed during RI implementation, the Plant Area is 
divided into a North Plant Area and a South Plant Area.  The in-filled Brown’s Race 
separates the two areas.  

2.1 MOBILIZATION 
Prior to conducting remedial investigation work involving intrusive field activities, Dig 
Safely New York will be contacted and RG&E staff will be consulted to mark known on-
Site underground utilities.  Geophysical survey results (see Section 2.4) and historical 
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drawings will also be used to assess the presence of underground structures and utilities. 
A compilation of identified underground utilities and current structures based on RG&E 
file searches is presented in Appendix F.  

2.2 HEALTH AND SAFETY 
A Site-Specific Health and Safety Plan (HASP) will be prepared pursuant to 40 CFR 
300.150 of the NCP and 29 CFR 1910.120 and submitted under separate cover prior to 
the commencement of the field activities.  The HASP will address worker safety and will 
include monitoring of air in the worker breathing zone using a photoionization detector 
(PID) and Real-Time Mini-Ram Aerosol Monitor.  Additional perimeter air monitoring 
during the investigation is described in the Community Air Monitoring Plan (CAMP).   

2.3 COMMUNITY AIR MONITORING PROGRAM  
A project community air monitoring plan (CAMP) is attached and will be implemented 
during intrusive project activities which have the potential to generate VOC and/or dust 
fugitive emissions.   The CAMP is consistent with the New York State Department of 
Health’s (NYSDOH) generic program requirements.      

2.4 GEOPHYSICAL SURVEY 
An electromagnetic (EM) survey will be conducted to facilitate the identification of 
buried structures (pipes, wires, foundations, etc.) which contain metal and that such areas 
may help target investigation locations. Both MGP and non-related MGP infrastructure 
needs to be known before intrusive work activities begin. The identification of subsurface 
structures remaining from the decommissioned MGP and those associated with the 
former Beebee generating station and/or active piping wires associated with the active 
on-site facilities will facilitate the establishment of investigation targets at the former 
MGP.  Electromagnetic (EM) surveys have demonstrated success in the identification of 
buried metallic objects.  EM anomalies suggesting the location of former foundations or 
buried piping would therefore be the target of soil borings and/or test pit excavations.  
Note, since the Site is comprised of fill the results of the EM survey may or may not 
provide useful or clear data. 

An electromagnetic survey of accessible areas of the Site will be conducted using a 
GEONICS EM-61 time domain metals detection system.  A reference grid will be 
established across the entire Site prior to data acquisition which will aid in subsequently 
field locating EM anomalies.  A description of the EM survey methods and data 
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presentation techniques are included in the FSP presented in Appendix D.   The EM 
survey would be completed prior to subsurface intrusive investigations. 

2.5 SOIL INVESTIGATION 
The investigation of Site soils will include collection of surface and subsurface soil for 
laboratory analysis, identification of MGP related materials (i.e., coal tar, NAPL, purifier 
waste, etc.), and characterization of soil types, soil saturation, relative permeability, and 
potential chemical migration pathways in the overburden.  Soil samples collected for 
laboratory analysis will be analyzed for Target Compound List (TCL) volatile organic 
compounds (VOCs), TCL semi-volatile organic compounds (SVOCs), polychlorinated 
biphenyls (PCBs), and Target Analyte List (TAL) inorganics including total cyanide.  
Methods of investigation are described below. 

2.5.1 Test Pit Excavation  
At appropriate locations, test pits will be excavated to explore for potential MGP related 
materials, determine subsurface material composition, and investigate subsurface features 
(i.e., pipes, foundations, impacts, etc.).  Seven definitive proposed test pit locations are 
shown on Figures 8A and 8B.  Additional test pits may be proposed following the 
interpretation of the electromagnetic geophysical survey and those needed to meet the 
objectives of this RI.  The rationale for relocating and/or  proposing additional test pit 
locations and the nature of any geophysical anomalies targeted will be documented and 
discussed with the Department’s project manager. 

Soils and materials encountered during test pit excavations will be examined and logged 
in accordance with the FSP included in Appendix D. One or more soil samples will be 
collected from each test pit location and submitted for laboratory analyses for TCL 
VOCs, TCL SVOCs, PCBs, and TAL inorganics including total cyanide.  The selection 
of soil samples for laboratory analysis will be based on the presence and magnitude of 
suspected chemical impact from historic MGP operations or the suspected absence of 
chemical impact to document “unimpacted” soil conditions (depending on the purpose of 
the sample). 

2.5.2 Soil Borings 
Soil borings were completed during previous investigations to characterize certain MGP 
process areas (tar storage tank area, oil-tar separator area, and creosote storage tank area).  
Based on the findings of MGP impacts in soil in these areas and the need to characterize 
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former MGP process areas previously not investigated (see Section 1.5.3), additional soil 
borings and soil sample collection will be necessary to characterize the Site.  The primary 
objectives of the soil borings will be to:  

• identify potential MGP related material in the subsurface 

• assess the extent of on-site MGP or non-MGP residuals  (both at the Plant Area 
and the area between the concrete retaining wall and the river shoreline)  

• collect samples of subsurface soil for laboratory analysis 

 
Soil borings will be completed at the process areas of the former MGP as well as 
between, to the extent it’s feasible and safe, the MGP process areas and the river 
shoreline (i.e., riverside of the retaining wall).  A total of 43 proposed boring locations 
are shown on Figures 8A and 8B, however the exact number (more or less) and locations 
of borings needed to satisfy the objectives of the RI will be based on the field 
observations and the need to satisfy investigation objectives.  The investigation area of 
the former MGP processes area is generally topographically flat which would allow the 
use of standard truck-mounted drilling equipment.  The area between the MGP process 
areas and the river is sloped and tree-covered and will require site preparation before 
drilling can commence.  ATV-mounted or skid-mounted drilling equipment will be 
needed to access those locations.  Boring locations are coincident with investigation areas 
summarized in the table presented in Section 1.5.3.  Investigation rationale is also 
provided in the table. 

Drilling at Plant Area MGP Process Areas: 

Soil borings completed at the Plant Area former process areas will use a conventional 
truck-mounted drill rig equipped with a pneumatic auto-hammer capable of driving split 
spoon samplers and/or macrocore samplers advanced ahead of hollow stem augers. Soil 
samples collected from split spoon samplers and macrocore samplers will be examined 
and logged in accordance with the FSP presented in Appendix D. Soil boring depths will 
extend through the fill material and the alluvium to the bedrock until refusal occurs.  
Existing drilling logs indicate the shale bedrock is sufficiently soft and weathered to 
allow the advancement of augers several feet into bedrock.  Split spoon samplers will be 
used to collect weathered bedrock samples where the bedrock is soft.  At boring locations 
where auger advancement occurs in weathered bedrock, split-spoon samples will be 
collected until sample recovery is less than 6-inches per 100 blows of the auto-hammer.   
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Drilling between the MGP Process Areas and River: 

To the extent that soil borings can be completed safely on the river side of the retaining 
wall and those on the slope south of the retaining wall terminus (near the former Central 
Water Treatment Building), borings will be completed with an ATV-mounted or skid-
mounted drill rig capable of either macro-core or split spoon sample collection and 
hollow stem auger drilling.  Site access may require use of a crane to lower the drilling 
equipment to the boring locations or constructing a temporary access road on the slope 
between the Site and the west bank of the river.  Any necessary permits will be obtained 
prior to site mobilization.   The borings will be drilled and continuously sampled until 
equipment refusal.  The soils will be examined and logged in accordance with the FSP 
presented in Appendix D.  Should it be deemed unsafe or otherwise not feasible to obtain 
samples in this location with a drill rig, data needs will be discussed with the 
Department’s project manager. 

Supplemental Borings: 

Supplemental borings may be needed to establish the extent of on-site MGP related 
materials.  The supplemental boring locations will be established in the field with 
concurrence with the Department’s project manager. 

Subsurface Soil Sampling Strategy: 

One or more soil samples are contemplated to be collected and analyzed from each soil 
boring and analyzed for TCL VOCs, TCL SVOCs, PCBs, TAL Metals, and total cyanide.  
Where MGP materials are visible and impacts from MGP or non-MGP materials are not 
suspected in the fill, a sample will be collected of “unimpacted” fill from soil within the 
upper 8 feet of the ground surface.   At some boring locations, samples will be collected 
from soil immediately above the water table (interface sample) which is anticipated to be 
approximately 15 feet or more below ground surface.  Rationale for these sampling 
depths is two fold: to support human receptor exposure assessments and assess the 
leaching potential of constituents in the vadose zone soil to groundwater.  Human 
receptor exposure assessments at industrial properties commonly involve construction 
worker scenarios that engaged in subsurface excavation for subsurface utility 
installation/repair and building foundation construction.  These workers are frequently 
exposed to soils in the upper 8 feet of the ground surface.   
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If chemical impacts are suspected in the fill, a sample will be collected from the impacted 
zone and analyzed for the previously described analytical suite.  A second sample will be 
collected from the boring exhibiting impact at a depth below the potentially impacted 
zone.    The objective of this sampling strategy is to characterize the vertical extent of 
potential chemical impacts.  This sampling strategy is presented graphically below: 

 

A summary of subsurface soil sampling is provided in Section 2.10 and detailed in the 
QAPP presented in Appendix E. 

2.5.3 Surface Soil Sample Collection 
Although Site access is restricted by RG&E, it is possible for Site workers and 
trespassers to come in contact with surface soil.  Therefore, Site characterization will 
include an assessment of chemical constituents in surface soil. The majority of the Site is 
paved or covered with dense, crushed stone.  Surface soil samples will be collected from 
areas of the Site where asphalt pavement or crushed stone does not cover the ground 
surface.  The surface soil samples will be collected from the upper 2-inches of soil 
beneath the sod layer (if present) at 5 locations across the Plant Area.  An additional 4 
samples will be collected from the sloped land between the MGP process areas and the 
river’s edge (east of the retaining wall) at locations shown on Figures 9A and 9B. 
Samples will be collected in accordance with the FSP presented in Appendix D and 
analyzed for TCL VOC, TCL SVOCs, PCBs, TAL inorganics including total cyanide.  
The results will be compared to constituents detected as background in the City of 
Rochester (e.g. EPRI 2003 background data) or other appropriate background values in 
the literature.   

If unimpacted fill – Analyze a fill sample 
collected from a two foot interval in upper 8 
feet.  At several locations, a sample will be 
collected from the interface at the water 
table  
 
If suspected impact – Analyze sample of 
impacted soil 

Analyze alluvium sample if fill exhibits 
suspected impact   

Soil Sampling Rationale  
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2.6  GROUNDWATER INVESTIGATION 
The investigation of groundwater will include: monitoring well installation; collection of 
overburden and bedrock groundwater samples for laboratory analysis; identification of 
separate phase liquids (including dissolved phase and NAPL); and characterization of 
hydrogeologic conditions that affect groundwater flow and chemical migration.  Methods 
of investigation are described below.     

2.6.1 Existing Well/Piezometer Assessment  
Each of the existing monitoring wells and piezometers installed at the Plant Area during 
previous investigations will be located and evaluated for usability during the RI.  It is 
anticipated that wells installed during the 2006 oil-tar separator investigation (Ish, 2006) 
will be usable for the assessment of overburden groundwater quality during the remedial 
investigation.  These wells include: MW201, MW202, and RW01.   Piezometers installed 
by AES/META (1993) are anticipated to be used to monitor heads in the overburden to 
support the assessment of groundwater flow direction in the overburden. These 
piezometers include: P32, P35, P36, and PCST-1.   

The well integrity will be evaluated by inspecting the surface seal and sounding the 
bottom depth of the well to compare the measured depth with well installation records. If 
the well is considered potentially usable based on this inspection, the well will be purged 
and its recovery gauged.  If the rate of recovery is consistent with the geologic 
description contained in the well log, and the purged water does not contain suspended 
solids that would be considered too large to pass through the well screen (i.e., coarse-
grained materials suggest the well screen may not be intact), the well will be considered 
potentially usable and redeveloped using methods described in the FSP presented in 
Appendix D.  Monitoring wells and piezometers determined to be unusable will be 
decommissioned by overdrilling and tremie-grouting the borehole or backfilled with 
bentonite pellets.     

2.6.2 Groundwater Monitoring Well Installation 
Monitoring wells will be installed in the overburden and bedrock.  As conceptualized, the 
location and rationale for installing overburden and bedrock monitoring wells is provided 
below.  The actual well locations will be based on observations made in the field and as 
discussed with the Department’s PM and/or on-site project representative. 
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Overburden Monitoring Wells: 

Monitoring wells will be installed at select soil boring locations across the Plant Area. 
The Genesee River is an area of regional groundwater discharge and Site groundwater 
will ultimately discharge to the River.  Although the proximity of the Site to the Genesee 
River strongly influences the groundwater flow direction, man made structures such as 
the retaining wall and foundations and piping constructed below the water table are 
expected to locally affect the direction of on-Site groundwater flow.  AES/META (1993) 
speculated that the retaining wall constructed in the north Plant Area diverts some 
overburden groundwater in a southerly direction.  The selected monitoring well locations 
for this RI will assess the direction of groundwater flow in the overburden and bedrock, 
as well as, groundwater quality.   

Monitoring wells installed to characterize groundwater quality and groundwater flow 
direction will be located between the river and the former MGP process areas and 
within/near the former MGP process areas.  Monitoring wells may also be located in 
areas where NAPL is encountered in soil borings to assess separate phase liquid mobility.  
An estimated 19 overburden monitoring wells are proposed to be installed at locations 
shown on Figures 10 A and 10B.  The depth to groundwater measurements presented in 
previous investigation reports indicate that the lower 10 feet of overburden material is 
saturated.  Therefore, overburden monitoring wells will consist of 10-foot screen lengths 
with screens set at the bottoms of the borings.  A sump will be added to the base of well 
screens where NAPL is encountered in soil borings.  The monitoring wells will be 
installed and developed in accordance with the FSP presented in Appendix D.  Each 
monitoring well (new and existing) will be developed and sampled as described in 
Section 2.6.3. 

Bedrock Monitoring Wells: 

Descriptions of bedrock core from previous investigations identified sheens and 
petroleum-type odors in shallow bedrock. However, unlike the overburden, a site 
conceptual model describing groundwater flow and contaminant distribution has not been 
established.  Therefore, a dynamic decision making process is needed during 
investigation activities to properly characterize Site bedrock as a site conceptual model is 
developed.  This strategy will provide flexibility in identifying appropriate data collection 
methods.  The approach described in this work plan involves the collection of a sufficient 
amount of bedrock characterization data that should allow development of a preliminary 



 

I:\Project\12661.002 RG&E West Station\Work Plan\West Station RIWP Text.doc 25 

site conceptual model.  The preliminary site conceptual model will be strengthened with 
data from additional bedrock investigation to satisfy RI objectives.      

The investigation of bedrock will be completed in two consecutive phases at the Site.  
The first phase will involve drilling three exploratory bedrock core holes and installation 
of multi-level monitoring systems to: assess bedrock stratigraphy, assess NAPL 
presence/absence in bedrock beneath the Site; locate transmissive zones in the bedrock to 
identify discrete zones to be monitored by well screens; and install an appropriate depth 
discrete multilevel monitoring system to measure heads (calculate vertical gradients as 
wells as triangulate horizontal flow directions) and collect groundwater samples 
vertically in the bedrock.  The second phase of bedrock investigation will involve 
bedrock well installation at various on-Site locations to monitor depth-specific zones in 
the bedrock for flow and water quality.  The locations and depth-specific zones to be 
monitored will be identified after the evaluation of hydraulic data and potential NAPL 
presence during the first phase of bedrock investigation.  

Phase I Bedrock Investigation:  The three exploratory bedrock core holes will be drilled 
at locations shown on Figure 10A and 10B.  The core holes will be advanced through the 
Rochester Shale and deeper bedrock formations to the top of the Reynales Formation 
estimated to be approximately 100 feet below Site grade (see Figure 7 for bedrock 
stratigraphy) using an HQ core barrel.  During coring, the rock core and drilling return 
water will be examine closely for NAPL.  Assuming NAPL is not visually identified in 
the rock core and/or the drilling return water, the core hole will be advanced through the 
deeper bedrock formations into the upper Reynales Formation.    However, if NAPL is 
observed in the bedrock, advancement of the core hole will be terminated at the top of the 
next bedrock formation having different rock type and/or hydraulic characteristics. The 
core hole would then be reamed with a larger diameter roller bit and a steel casing 
grouted in-place to minimize the potential downward migration of NAPL during further 
core hole advancement.  After allowing the grout to set for a minimum of 12 hours 
(overnight), the core hole will continue to be advanced.  Description of the core, 
including the Rock Quality Designation (RQD), will be completed as described in the 
FSP (Appendix D).  Core samples will be retained in wooden core boxes for future 
reference.  It is anticipated that the bottom of the core hole will extend approximately 90 
to 100 feet below grade. 



 

I:\Project\12661.002 RG&E West Station\Work Plan\West Station RIWP Text.doc 26 

Packer testing using a double packer assemblage will be conducted to facilitate the 
identification of discrete zones to be monitored with multi-level well screens.   
Depending upon the degree of fracturing and drilling water loss records during coring, 
the packer assemblage will isolate 5 to 10 foot zones in the core hole.  Packer tests will 
be conducted by potable water injection into the isolated portion of the bedrock at various 
pressures until the water injection rate remains constant.  Results of the packer injection 
tests will be used to quantify the hydraulic character of the isolated zones in the bedrock.  
Packer test protocols are included in the FSP presented in Appendix D.   

It is conceptualized that four of the most transmissive zones identified by packer testing 
of the core hole will be screened in a single borehole.  A multi-level monitoring system 
will be constructed in the borehole using one-inch diameter PVC risers and screens.  The 
installation of the multi-level monitoring system can occur only if NAPL is not 
encountered in both shallow and deep bedrock which would require the use of casings to 
seal-off zones containing NAPL.  Prior to installation, the borehole will be pumped to 
remove drilling water lost to the formation during drilling and packer testing.  The 
volume of water to be removed will be field determined but is expected to be not less 
than the volume of water lost to the formation during drilling and packer testing and will 
include the volume of water standing in the borehole.  Monitoring system screen lengths 
will be determined after evaluating rock coring data, water loss records, and packer 
testing results.  Screen lengths may range from 2 to 10 feet in length.  Multi-level 
monitoring system construction methods are included in the FSP.  If casings are used to 
seal-off NAPL containing fracture zones, individual bedrock monitoring wells will be 
installed with uncased monitoring intervals open to NAPL containing fractures in the 
bedrock.  

The multi-level monitoring systems (or individual bedrock wells) will be sampled 
approximately two weeks after installation and analyzed for TCL VOCs, TCL SVOCs, 
PCBs, and TAL inorganics including total cyanide.  The results will be used to progress 
the next phase of bedrock investigation.      

Phase II Bedrock Investigation:  Additional bedrock monitoring wells will be installed 
to assess the nature and extent of MGP impacts in bedrock beneath the Site and provide 
additional data for hydrogeologic characterization.   The additional bedrock wells will be 
installed to monitor depth-specific intervals identified as target zones for monitoring from 
the Phase I bedrock investigation.  An addendum to the RI Work Plan will be prepared in 
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a project memorandum and submitted to the NYSDEC for approval that describes the 
rationale and locations for additional bedrock monitoring wells.  The wells will be 
installed after concurrence from the Department is obtained.  

2.6.3 Groundwater Monitoring Well Development, Sampling and Hydraulic Tests 
Each monitoring well will be developed in accordance with well development methods 
described in the FSP presented in Appendix D.  Two rounds of groundwater samples will 
be collected from overburden and bedrock monitoring wells.  Presence and accumulation 
of NAPL, if any, will be measured and water levels will be recorded during groundwater 
sampling events.  Sample collection procedures are described in the FSP presented in 
Appendix D.   The groundwater samples will be analyzed for TCL VOCs, TCL SVOCs, 
PCBs, TAL inorganics including total cyanide, and field measured parameters.  The 
analytical parameter list is summarized in Section 2.10 and detailed in the QAPP 
presented in Appendix E.  Slug tests will be conducted in each well to provide estimates 
of hydraulic conductivity.  Slug test methods and data analysis are described in the FSP 
presented in Appendix D. 

2.7 NEAR SHORE SEDIMENT PROBING AND SAMPLE COLLECTION 
Near shore sediment samples will be collected from the Genesee River approximately 5 
feet from the shoreline where water levels are less than 3 feet deep and flow velocities are 
sufficiently low to pose minimal safety risk to field personnel. The samples will be 
collected in the general locations shown on Figure 11. Sampling locations extend from 
the northern property line to the Platt Street Bridge and are spaced at an approximate 100 
foot sample interval.  Sample locations may be adjusted as appropriate to correspond with 
Site-related piping discharge points (former and/or active) from the Site to the river. At 
each location, the upper six inches of sediment will be sampled.  The sediment samples 
will be analyzed for TCL VOCs, TCL SVOCs, MGP chemical fingerprint, PCBs, TAL 
inorganics including total cyanide, total organic carbon (TOC) and grain size.  At 
approximately half of the locations, pore water samples will be collected by advancing a 
small diameter well screen (drive-point or stand-pipe piezometer typically having a 
screen length of 1-foot length) into the shallow sediment (upper 18-inches), purging of 3 
well volumes using a peristaltic or inertial pump at a very low flow rate, and collection of 
a representative sample of water flowing through the sediment pore space.      

In addition to the sediment sampling, the near shore sediment will be probed with a steel 
rod at 50 foot intervals to identify locations that produce a sheen on the surface water.  
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Probing will extend as deep as feasible (i.e., top of bedrock or minimum three feet below 
the top of sediment).  Where sheens are observed, a sediment sample will be collected 
from the upper six inches of sediment and a second sample collected from 18 to 24 
inches, if possible.  The samples will be analyzed for the same parameter list above. 

Sediment probing and sample collection procedures are described in the FSP presented in 
Appendix D.   The analytical parameter list is summarized in Section 2.10 and detailed in 
the QAPP presented in Appendix E. 

2.8 INVESTIGATION DERIVED WASTE 
Excess soil derived from intrusive field activities (investigation derived waste) will be 
containerized in DOT-approved 55-gallon steel drums. Groundwater derived from field 
activities will be containerized in an appropriately sized tank. Containers will be 
appropriately labeled with the contents, location, and date and staged on-Site at a location 
selected by RG&E for off-site transportation and disposal.  Container contents will be 
sampled and analyzed for disposal characterization. 

2.9 SAMPLE LOCATIONS AND SURVEY  
Subsequent to the completion of field activities, a surveyor will field survey sample 
locations and any other pertinent locations.  Ground surface elevations and appropriate 
reference elevations will be obtained and tied to an appropriate datum.   

2.10 ENVIRONMENTAL SAMPLE ANALYSES 
Environmental samples collected during the supplemental RI will be submitted to a New 
York State Department of Health (NYSDOH) accredited laboratory.  At this time, 
TestAmerica (formerly known as Severn-Trent Laboratories) located in Amherst, New 
York is conceptualized to perform laboratory analyses, however the exact laboratory will 
be determined at the time of the field activities based on availability and analysis turn 
around time.  Analytical methods, sample handling, chain of custody procedures, and 
laboratory protocols are described in QAPP presented in Appendix E.  Sample analyses 
will be conducted in accordance with NYSDEC Analytical Services Protocol (ASP).  
Field and laboratory QC samples are described in the QAPP.  Analytical results generated 
by the laboratory will be reported using NYSDEC ASP Category B data deliverables.  
The laboratory-generated data will be validated by Geomatrix or a qualified third party 
and evaluated to assess achievement of data quality objectives described in the QAPP.  A 
Data Usability Summary Report (DUSR) will be prepared to summarize these findings.   
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The table below presents a summary of environmental sample anticipated to be collected 
during the RI.   

Sampling Activity Anticipated 
Laboratory Analyses 

Estimated Number of 
Samples to be collected*  

 
Subsurface Soil Samples 

from Test Pits 
 

TCL VOCs, TCL SVOCs, 
PCBs, TAL Metals,  

Total Cyanide 
7 

Subsurface Soil Samples 
from Borings 

 
TCL VOCs, TCL SVOCs, 

PCBs, TAL Metals,  
Total Cyanide    

 

86 

Surface Soil Samples  
TCL VOCs, TCL SVOCs, 

PCBs, TAL Metals,  
Total Cyanide 

9  

Groundwater Sampling: 
Overburden Wells 

Bedrock Wells 

TCL VOCs, TCL SVOCs, 
PCB, TAL Metals, Total 
Cyanide, Field Measured 

Parameters 

 
44 overburden groundwater 

samples (2 rounds of 22 
overburden wells – 3 existing & 19 

new) 
# not defined for bedrock 
wells (2 rounds – w/number of 

samples based on number of wells 
installed) 

 

Sediment Sampling:   
Sediment and Pore 

Water 

 
Sediment: TCL VOCs, 
TCL SVOCs,  MGP 
chemical fingerprint, 
PCBs, TAL Metals, Total 
Cyanide,  TOC, Grain 
Size 
 

Pore water: TCL VOCs,  
TCL SVOCs, PCBs, TAL 

Metals, Total Cyanide 

 
12 

 
 
 
 
 
 

6 

Investigation-Derived 
Waste Soil/Water 

Waste Characterization 
Sampling as required by 

the disposal facility 
1/1 

Note:  Field Measured Parameters - Dissolved oxygen, Redox, pH, temperature, conductivity 

  *The sample numbers shown do not include QA/QC samples. 
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3.0 DATA EVALUATION AND RI REPORT  

Site characterization data from the RI and previous investigations will be compiled and 
interpreted to: 1. establish the extent of MGP and non-MGP material that may be 
encountered at the Site; 2. assess the nature and extent of chemical constituents detected 
in Site media with delineation of impacts that exceed regulatory criteria as needed 
support analysis of potential remedial alternatives; and 3. complete a qualitative exposure 
pathway assessment for human and ecological receptors.  An enhanced conceptual site 
model will be developed integrating Site hydrogeologic conditions, chemical constituent 
presence in Site media, and potential migration pathways. 

The exposure pathways analysis will address potential risk to human and ecological 
receptors utilizing the RG&E property and surrounding properties.  The analysis will 
include characterizing the exposure setting (including the physical environment and 
potentially exposed populations) and identifying the means by which an individual may 
be exposed to constituents originating from the Site.  

A RI Report will be prepared after evaluation of the site characterization data.  The report 
will include the following information and documentation: 

• A description of the Site in its current state; 

• A summary of field activities used to characterize the Site during the RI with a  
discussion of variances from the scope of work described in this Work Plan 
and reference to work plan addendums; 

• A Data Usability Summary Report; 

• Laboratory reports will be included on a CD in an Appendix 

• Maps showing RI sample locations and other information such as maps 
showing areas of source material and constituent distribution in soil and 
groundwater, hydrogeologic cross-sections, overburden and bedrock 
potentiometric surface maps, vertical profile of constituent concentrations in 
bedrock groundwater, and other maps beneficial toward data summary and 
comprehension;  

• Tabulated data summaries with comparison to regulatory guidance criteria and 
values; 
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• Soil boring logs, test pit excavation logs, monitoring well construction 
diagrams, laboratory analytical reports, sampling information and other 
supportive Site characterization data; 

• Discussion of and conclusions regarding the extent and nature of 
environmental impact in the various media being investigated; 

• A conceptual site model describing constituent distribution of chemical 
constituents of potential concern at the Site in various media; 

• Completion of an exposure pathways assessment to qualitatively assess 
Human Health Risks and complete a Fish & Wildlife Impact Analysis through 
Part 1 Resource Characterization of Draft DER-10;  and 

• Recommendations regarding the performance of Quantitative Risk 
Assessment, if considered necessary, and remedial alternatives analysis. 
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4.0 SCHEDULE 

Following agency approval of the Work Plan, the activities described in the preceding 
sections will be implemented.  The Department will be provided with two weeks notice 
before initiating the first on-Site work activity and will be provided with periodic updates 
regarding field activity scheduling during the course of the investigation.  A target project 
duration schedule is provided below. 

RI Activity Target Duration 

Work Plan Approval Written Notice from Agency

Implementation of Field Activities  16 weeks (1) 

Laboratory Sample Analysis 12 weeks 

Data Validation 6 weeks 

Field/Lab Data Compilation-Interpretation 12 weeks 

Preparation of Draft RI Report 20 weeks 
   
Notes: 
(1) Includes Phase I and Phase II Bedrock Investigations.    
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APPENDIX C - TABLE C1
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL VOC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample ID(Depth in Feet)
Laboratory Identification

Date Sampled

Volatile Organic Compounds (µg/kg)
2-Butanone -- 300 30 U 28 J 40,000 U 780 U 760 U 26 U 7.0 J
Acetone 1,000,000 200 30 U 180 U 40,000 U 780 U 760 U 26 U 38 UJ
Benzene 89,000 60 6.0 U 37 U 22,000 990 150 U 5.0 U 2.0 J
Carbon Disulfide -- 2700 6.0 U 37 U 8,100 U 160 U 150 U 5.0 U 13 J
Carbon Tetrachloride 44,000 600 6.0 U 37 U 8,100 U 160 U 150 U 5.0 U 8.0 UJ
Chlorobenzene 1,000,000 1,700 6.0 UJ 37 U 8,100 U 160 U 150 U 5.0 U 8.0 UJ
Ethyl Benzene 780,000 5,500 6.0 U 370 230,000 22,000 D 820 5.0 U 8.0 UJ
Methylene Chloride 1,000,000 100 6.0 U 8.0 J 8,100 U 160 U 150 U 5.0 U 8.0 UJ
Styrene -- -- 6.0 U 37 U 8,100 U 160 U 200 5.0 U 8.0 UJ
Toluene 1,000,000 1,500 6.0 U 37 U 52,000 570 120 J 5.0 U 8.0 UJ
Total Xylenes 1,000,000 1,200 18 U 190 340,000 14,000 970 16 U 23 UJ

Total VOCs (µg/kg) -- -- ND 600 640,000 38,000 2,100 ND 22

See notes page following table

WS-SB01(19.5-20)
A6365201
04/05/2006

WS-SB02(25.5-26)
A6365206
04/05/2006

WS-SB02(5.5-6) WS-SB03(22.5-23) WS-SB03(25.5-26) WS-SB04(21.5-22)
A6365205 A6383903ML A6383905ML A6449003 A6365203

NYSDEC 
Recommended Soil 
Cleanup Objective(1)

Part 375 Restricted Use 
Soil Cleanup Objectives 

(SCOs) for Industrial 
Property Use (2)

04/05/200604/24/200604/05/2006 04/06/2006 04/06/2006

WS-SB05(24.7-25.2)
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APPENDIX C - TABLE C1
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL VOC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample ID(Depth in Feet)
Laboratory Identification

Date Sampled

Volatile Organic Compounds (µg/kg)
2-Butanone -- 300
Acetone 1,000,000 200
Benzene 89,000 60
Carbon Disulfide -- 2700
Carbon Tetrachloride 44,000 600
Chlorobenzene 1,000,000 1,700
Ethyl Benzene 780,000 5,500
Methylene Chloride 1,000,000 100
Styrene -- --
Toluene 1,000,000 1,500
Total Xylenes 1,000,000 1,200

Total VOCs (µg/kg) -- --

See notes page following table

NYSDEC 
Recommended Soil 
Cleanup Objective(1)

Part 375 Restricted Use 
Soil Cleanup Objectives 

(SCOs) for Industrial 
Property Use (2)

32 U 29 U 30 U 770 U 35 UJ 18 J 29 U
38 J 29 U 30 U 770 U 35 U 79 29 U
6.0 U 6.0 U 6.0 U 5,300 19,000 D 11 J 6.0 U
6.0 U 6.0 U 2.0 J 150 U 4.0 J 6.0 U 2.0 J
6.0 U 6.0 U 6.0 U 150 U 7.0 U 6.0 U 6.0 U
6.0 U 6.0 U 6.0 UJ 150 U 7.0 U 6.0 U 6.0 U
6.0 U 6.0 U 6.0 U 92,000 D 220,000 D 730 DJ 50
6.0 U 6.0 U 9.0 U 150 U 7.0 U 7.0 J 6.0 U
6.0 U 6.0 U 6.0 U 150 U 7.0 U 6.0 U 6.0 U
6.0 U 6.0 U 6.0 UJ 2,200 18,000 D 60 J 6.0 U
19 U 17 U 18 U 90,000 DJ 260,000 D 2,200 DJ 66

38 ND 2.0 190,000 520,000 3,100 120

WS-SB07(20.3-20.5) WS-SB07A(23.2-23.8) WS-SB08(21.2-21.6) WS-SB08(26.8-27.2) WS-SB09(21-22) WS-SB10(21.5-22)
04/27/2006

04/24/2006
A6449006 A6449009

04/26/2006
A6449005

A6456205 04/25/2006 04/25/2006
A6456302

04/06/2006
A6383907 A6383909
04/06/2006

WS-SB06(25-25.5)
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APPENDIX C - TABLE C1
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL VOC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample ID(Depth in Feet)
Laboratory Identification

Date Sampled

Volatile Organic Compounds (µg/kg)
2-Butanone -- 300
Acetone 1,000,000 200
Benzene 89,000 60
Carbon Disulfide -- 2700
Carbon Tetrachloride 44,000 600
Chlorobenzene 1,000,000 1,700
Ethyl Benzene 780,000 5,500
Methylene Chloride 1,000,000 100
Styrene -- --
Toluene 1,000,000 1,500
Total Xylenes 1,000,000 1,200

Total VOCs (µg/kg) -- --

See notes page following table

NYSDEC 
Recommended Soil 
Cleanup Objective(1)

Part 375 Restricted Use 
Soil Cleanup Objectives 

(SCOs) for Industrial 
Property Use (2)

29 U 14 J 740 U 29 U 33 U 28 U 30 U 42 U
27 J 79 740 U 29 U 33 U 28 U 30 U 42 U
1.0 J 24 150 U 20 7.0 U 1.0 J 2.0 J 8.0 U
2.0 J 1.0 J 150 U 6.0 U 7.0 U 1.0 J 2.0 J 8.0 U
6.0 U 6.0 U 150 U 6.0 U 7.0 U 6.0 U 6.0 U 8.0 U
6.0 UJ 6.0 U 150 U 6.0 U 7.0 U 6.0 U 6.0 U 8.0 U
6.0 4,400 D 1,800 3.0 J 7.0 U 6.0 U 7.0 4.0 J
6.0 U 10 J 150 U 14 J 16 J 11 J 10 J 8.0 U
6.0 U 6.0 U 730 18 7.0 U 6.0 U 6.0 U 8.0 U
6.0 UJ 120 J 180 J 29 J 7.0 U 6.0 U 6.0 U 8.0 U
17 U 13,000 D 3,900 78 20 U 17 U 3.0 J 25 U

36 18,000 6,600 160 16 13 24 4.0

WS-SB15A(22.7-23.3) WS-TP01WS-SB11(23.5-24) WS-SB12(9.5-10) WS-SB13(23-23.5) WS-SB14(15.1-15.5) WS-SB15(17-17.5) WS-SB15A(21-22)

04/04/2006
A6456301

04/27/2006
04/27/2006

04/27/200604/26/2006
A6456201

A6456203
A6466201 A6365209A6466203 A6466205 A6466206

04/28/2006 04/28/2006 04/28/2006
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APPENDIX C - TABLE C1
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL VOC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Notes:
(1) NYSDEC TAGM HWR-94-4046 - Determination of Soil Cleanup Objectives and Cleanup Levels (NYSDEC, Jan. 1994)
(2) Part 375 Restricted Use Soil Cleanup Objectives for Restricted Industrial Property Use
-- = Cleanup objective not listed
NA = Not Analyzed
ND = Not Detected
MDL = Minimum Detection Limit
U = The material was analyzed for but not detected at or above the MDL.  The associated numerical value is the sample reporting limit.
D = The concentration indicated was obtained from a diluted analytical run.
J = The associated numerical value is an estimated quantity.
R = The result was rejected because one or more QC measures did not meet acceptable criteria.
Bold highlighted value - compound detected above regulatory standard or guidance value in Part 375 SCOs or TAGM 4046.
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APPENDIX C- TABLE C2
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL SVOC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample ID(Depth in Feet)
Laboratory Identification

Date Sampled

Semi-Volatile Organic Compounds (µg/kg)
2-Methylnaphthalene -- 36,400 500 J 2,600,000 D 2,800 J 140,000 3,400 30 J 2,200 J 420 U 1,800 U 360 U 150,000
Acenaphthene 1,000,000 50,000 2,000 U 900,000 11,000 220,000 7,800 360 U 7,200 84 J 1,800 U 1,200 250,000
Acenaphthylene 1,000,000 41,000 520 J 86,000 J 2,800 J 20,000 2,400 360 U 7,100 23 J 96 J 480 J 29,000 J
Anthracene 1,000,000 50,000 140 J 450,000 8,100 J 92,000 6,400 360 U 17,000 59 J 200 J 1,300 140,000 J
Benz(a)anthracene 11000 224/MDL 840 J 200,000 5,900 J 55,000 4,100 360 U 12,000 240 J 830 J 1,600 100,000 J
Benzo(a)pyrene 1100 61/MDL 920 J 160,000 4,400 J 35,000 2,200 360 U 7,100 190 J 770 J 1,100 76,000
Benzo(b)fluoranthene 11,000 1,100 660 J 130,000 3,800 J 41,000 J 2,200 360 U 5,500 230 J 780 J 1,100 87,000 J
Benzo(g,h,i)perylene 1,000,000 50,000 450 J 66,000 J 1,600 J 15,000 J 770 J 360 U 2,300 J 150 J 520 J 330 J 43,000 J
Benzo(k)fluoranthene 110,000 1,100 290 J 65,000 J 1,700 J 43,000 J 780 J 360 U 2,600 J 78 J 340 J 380 93,000 J
Chrysene 110000 400 750 J 150,000 5,400 J 46,000 3,000 360 U 12,000 210 J 640 J 1,200 90,000 J
Dibenz(a,h)anthracene 1100 14/MDL 140 J 19,000 J 720 J 5,900 J 340 J 360 U 790 J 43 J 140 J 150 J 14,000 J
Fluoranthene 1,000,000 50,000 1,200 J 480,000 12,000 110,000 8,300 360 U 21,000 380 J 1,200 J 3,300 180,000 J
Fluorene 1,000,000 50,000 2,000 U 510,000 7,500 J 120,000 7,200 360 U 10,000 420 U 1,800 U 1,100 180,000
Indeno(1,2,3-cd)pyrene 11,000 3,200 380 J 58,000 J 1,500 J 13,000 J 760 J 360 U 1,900 J 120 J 430 J 380 33,000 J
Naphthalene 1,000,000 13,000 980 J 3,300,000 D 5,700 J 500,000 D 5,900 360 U 4,400 92 J 1,800 U 360 U 330,000
Phenanthrene 1,000,000 50,000 160 J 1,200,000 13,000 320,000 22,000 360 U 14,000 140 J 680 J 1,500 490,000
Pyrene 1,000,000 50,000 1,800 J 510,000 14,000 130,000 9,100 360 U 26,000 340 J 1,100 J 2,900 210,000 J

Total PAHs (µg/kg) 500,000 9,700 11,000,000 100,000 1,900,000 87,000 30 150,000 2,400 7,700 18,000 2,500,000

Total CPAHs (µg/kg) -- NL 4,000 780,000 23,000 240,000 13,000 ND 42,000 1,100 3,900 5,900 490,000

2,4-Dimethylphenol NL 2,000 U 100,000 U 8,200 U 20,000 U 1,900 U 360 U 4,300 U 420 U 1,800 U 360 U 76,000 U
Bis(2-ethylhexyl) phthalate 50,000 2,000 U 100,000 U 8,200 U 20,000 U 1,900 U 120 J 4,300 U 420 U 1,800 U 360 U 76,000 U
Dibenzofuran 6,200 2,000 U 150,000 930 J 32,000 2,000 360 U 480 J 420 U 1,800 U 820 18,000 J
N-nitrosodiphenylamine NL 2,000 U 100,000 U 8,200 U 20,000 U 1,900 U 360 U 4,300 U 420 U 1,800 U 360 U 76,000 U
Total Cresols 1000000 NL 3,900 U 200,000 U 16,000 U 40,000 U 3,700 U 710 U 8,600 U 840 U 3,600 U 710 U 150,000 U

Total SVOCs (µg/kg) (3) 500,000 9,700 11,000,000 100,000 1,900,000 89,000 150 150,000 2,400 7,700 19,000 2,500,000

WS-SB03(25.5-26.5) WS-SB04(21-22) WS-SB05(24.7-26.5)NYSDEC Recommended
Soil Cleanup Objective(1)

WS-SB01(19-20) WS-SB02(5.5-6) WS-SB02(25-25.5) WS-SB06(24.6-25.6) WS-SB07(20-20.7) WS-SB07A(23-24) WS-SB08(20-21.5)
A6365202 A6365207 A6365208 A6383904 A6383906 A6449002 A6365204 A6383908
04/05/2006 04/05/2006 04/05/2006 04/06/2006 04/06/2006 04/24/2006 04/05/2006 04/06/2006 04/06/2006 04/27/2006 04/25/2006

Part 375 Restricted Use 
Soil Cleanup Objectives 

(SCOs) for Industrial 
Property Use (2)

A6383910 A6456206 A6449007
WS-SB03(22.5-23.5)
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APPENDIX C - TABLE C2
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL SVOC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample ID(Depth in Feet)
Laboratory Identification

Date Sampled

Semi-Volatile Organic Compounds (µg/kg)
2-Methylnaphthalene -- 36,400
Acenaphthene 1,000,000 50,000
Acenaphthylene 1,000,000 41,000
Anthracene 1,000,000 50,000
Benz(a)anthracene 11000 224/MDL
Benzo(a)pyrene 1100 61/MDL
Benzo(b)fluoranthene 11,000 1,100
Benzo(g,h,i)perylene 1,000,000 50,000
Benzo(k)fluoranthene 110,000 1,100
Chrysene 110000 400
Dibenz(a,h)anthracene 1100 14/MDL
Fluoranthene 1,000,000 50,000
Fluorene 1,000,000 50,000
Indeno(1,2,3-cd)pyrene 11,000 3,200
Naphthalene 1,000,000 13,000
Phenanthrene 1,000,000 50,000
Pyrene 1,000,000 50,000

Total PAHs (µg/kg) 500,000

Total CPAHs (µg/kg) -- NL

2,4-Dimethylphenol NL
Bis(2-ethylhexyl) phthalate 50,000
Dibenzofuran 6,200
N-nitrosodiphenylamine NL
Total Cresols 1000000 NL

Total SVOCs (µg/kg) (3) 500,000

NYSDEC Recommended
Soil Cleanup Objective(1)

Part 375 Restricted Use 
Soil Cleanup Objectives 

(SCOs) for Industrial 
Property Use (2)

31,000 6,400 J 120 J 400 U 7,800 U 170,000 J 3,200,000 J 77,000 U 360 U 500 J
62,000 83,000 DJ 2,100 3,100 2,800 J 49,000 290,000 J 16,000 J 8,700 D 2,400 U

5,500 J 3,800 J 1,000 950 33,000 62,000 1,700,000 81,000 J 2,500 2,400 U
33,000 51,000 DJ 800 J 2,700 26,000 70,000 2,700,000 130,000 J 5,100 2,400 U
28,000 39,000 D 620 J 5,300 82,000 51,000 2,000,000 150,000 J 2,700 2,400 U
15,000 18,000 DJ 420 2,700 70,000 33,000 1,300,000 110,000 1,900 2,400 U
17,000 21,000 DJ 470 J 3,400 110,000 J 48,000 J 2,100,000 J 150,000 1,900 J 2,400 U

5,600 J 3,500 J 240 J 680 22,000 11,000 J 430,000 J 38,000 J 510 2,400 U
5,900 J 9,500 DJ 500 J 1,100 110,000 J 49,000 J 2,100,000 J 40,000 J 1,900 J 2,400 U

21,000 4,800 J 600 J 3,100 80,000 40,000 1,400,000 J 120,000 J 2,200 2,400 U
2,400 J 2,400 83 J 300 J 11,000 4,700 J 180,000 J 13,000 J 150 J 2,400 U

68,000 100,000 D 1,200 J 13,000 D 100,000 110,000 4,600,000 400,000 5,100 2,400 U
47,000 63,000 DJ 1,200 3,000 9,700 82,000 2,900,000 98,000 5,700 2,400 U

5,400 J 4,200 J 170 J 830 24,000 12,000 J 480,000 J 44,000 J 410 2,400 U
67,000 32,000 J 240 J 400 U 7,800 U 320,000 J 12,000,000 J 95,000 U 360 U 1,100 J

140,000 180,000 DJ 3,900 5,100 23,000 J 210,000 7,800,000 410,000 13,000 D 2,400 U
54,000 81,000 DJ 1,600 9,800 D 110,000 100,000 3,000,000 260,000 7,800 D 2,400 U

610,000 700,000 15,000 55,000 810,000 1,400,000 48,000,000 2,100,000 60,000 1,600

95,000 99,000 2,900 17,000 490,000 240,000 9,600,000 630,000 11,000 ND

9,800 U 370 U 370 U 400 U 7,800 U 20,000 U 370,000 J 77,000 U 360 U 2,400 U
9,800 U 370 U 340 J 400 U 7,800 U 20,000 U 740,000 U 77,000 U 360 U 2,400 U

23,000 41,000 DJ 300 J 2,300 7,800 U 52,000 2,200,000 77,000 U 560 J 2,400 U
9,800 U 370 U 370 U 400 U 7,800 U 3,600 J 740,000 U 77,000 U 360 U 2,400 U

20,000 U 750 U 740 U 810 U 16,000 U 39,000 U 860,000 J 150,000 U 730 U 4,800 U

630,000 740,000 16,000 57,000 810,000 1,500,000 52,000,000 2,100,000 60,000 1,600

WS-SB09(21-22) WS-SB10(21-22) WS-SB11(23.5-24) WS-SB12(8-10) WS-SB13(22.5-23.8) WS-SB14(14-15.5) WS-SB15(17.5-18) WS-SB15A(22.7-24) WS-TP01
A6456302 A6449004 A6456301 A6456202 A6456204 A6466202 A6466204 A6466207 A6365210

04/25/2006
A6449008

WS-SB08(26-27.2)

04/04/200604/27/2006 04/27/2006 04/28/2006 04/28/200604/26/2006 04/24/2006 04/26/2006 04/27/2006
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APPENDIX C - TABLE C2
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL SVOC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Notes:
(1) NYSDEC TAGM HWR-94-4046 - Determination of Soil Cleanup Objectives and Cleanup Levels (NYSDEC, Jan. 1994)
(2) Part 375 Restricted Use Soil Cleanup Objectives for Restricted Industrial Property Use
(3)The total SVOC values include all PAH compounds
-- = Cleanup objective not listed
ND = Not Detected
MDL = Minimum Detection Limit
U = The material was analyzed for but not detected at or above the MDL.  The associated numerical value is the sample reporting limit.
D = The concentration indicated was obtained from a diluted analytical run.
J = The associated numerical value is an estimated quantity.
Bold highlighted value - compound detected above regulatory standard or guidance value in Part 375 SCOs or TAGM 4046.
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APPENDIX C - TABLE C3
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL INORGANIC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample ID(Depth in Feet) Eastern USA
Laboratory Identification Background (1)

Date Sampled

Inorganic Compounds (mg/Kg)
Aluminum -- SB 33,000 2,970 J 11,500 J 5,660 J 6,820 J 3,490 J 5,350 J NA 9,490 J
Antimony -- SB NL 19 J 23 UJ 18 UJ 17 UJ 17 UJ 17 UJ NA 17 UJ
Arsenic 16 7.5 3 - 12 11 35 4.3 22 8.2 5.1 NA 5.8
Barium 10,000 300 15 - 600 42 U 86 J 47 U 46 U 62 J 44 U NA 48 J
Calcium -- SB 130 - 35,000 36,300 8,350 4,190 9,720 103,000 133,000 NA 98,400
Chromium 6,800 10 1.5 - 40 9.1 36.3 8.1 5.1 4.5 6.0 J NA 8.0
Cobalt -- 30 2.5 - 60 14 15 U 12 U 12 U 11 U 11 U NA 11 U
Copper 10,000 25 1 - 50 117 J 86 J 18 J 38 J 16 J 9.2 NA 39 J
Iron -- 2,000 2,000 - 550,000 91,300 J 38,800 J 18,000 J 33,700 J 15,200 J 9,520 J NA 11,000 J
Lead 3,900 SB 200 - 500 849 165 23 106 32 14 NA 23
Magnesium -- SB 100 - 5,000 8,640 J 6,280 J 3,440 J 2,010 J 17,500 J 19,600 J NA 32,000 J
Manganese 10,000 SB 50 - 5,000 280 372 144 105 293 278 NA 275
Mercury 5.7 0.1 0.001 - 0.2 0.12 0.31 0.07 0.14 0.21 0.02 U NA 0.11
Nickel 10,000 13 0.5 - 25 149 J 33 J 19 J 28 J 9 UJ 10 NA 17 J
Potassium -- SB 8,500 - 43,000 1,060 U 1,790 J 1,170 U 1,150 U 1,800 J 3,650 NA 1,500 J
Selenium 6,800 2 0.1 - 3.9 4.2 U 6.2 U 4.7 U 6.6 4.5 U 4.4 U NA 4.5 U
Vanadium -- 150 1 - 300 23 19 12 U 12 U 11 U 11 U NA 11
Zinc 10,000 20 9 - 50 171 J 226 J 40 J 37 J 29 J 10 J NA 52 J

Total Cyanide 10,000 NL NL 1.4 3.6 1.1 U 1 U 1 U 0.97 U 1.1 UJ 1.1 U

See notes page following table

Part 375 Restricted Use 
Soil Cleanup Objectives 

(SCOs) for Industrial 
Property Use

A6449001 A6365204A6383904 A6383906 A6449002
04/06/2006 04/06/2006 04/24/2006 04/24/2006 04/05/2006

WS-SB05(24.7-26.5)WS-SB03(22.5-23.5) WS-SB03(25.5-26.5) WS-SB04(21-22) WS-SB04(6.7-7)WS-SB02(5.5-6)

04/05/2006
A6365207

WS-SB02(25-25.5)
A6365208
04/05/2006

NYSDEC 
Recommended 
Soil Cleanup 
Objective (1)

WS-SB01(19-20)
A6365202
04/05/2006
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APPENDIX C - TABLE C3
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL INORGANIC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample ID(Depth in Feet) Eastern USA
Laboratory Identification Background (1)

Date Sampled

Inorganic Compounds (mg/Kg)
Aluminum -- SB 33,000
Antimony -- SB NL
Arsenic 16 7.5 3 - 12
Barium 10,000 300 15 - 600
Calcium -- SB 130 - 35,000
Chromium 6,800 10 1.5 - 40
Cobalt -- 30 2.5 - 60
Copper 10,000 25 1 - 50
Iron -- 2,000 2,000 - 550,000
Lead 3,900 SB 200 - 500
Magnesium -- SB 100 - 5,000
Manganese 10,000 SB 50 - 5,000
Mercury 5.7 0.1 0.001 - 0.2
Nickel 10,000 13 0.5 - 25
Potassium -- SB 8,500 - 43,000
Selenium 6,800 2 0.1 - 3.9
Vanadium -- 150 1 - 300
Zinc 10,000 20 9 - 50

Total Cyanide 10,000 NL NL

See notes page following table

Part 375 Restricted Use 
Soil Cleanup Objectives 

(SCOs) for Industrial 
Property Use

NYSDEC 
Recommended 
Soil Cleanup 
Objective (1)

6,190 J 2,890 J 3,670 J 3,660 J 4,410 J 3,040 J 4,160 J 4,950 J
18 UJ 17 UJ 16 UJ 17 UJ 18 UJ 17 UJ 15 UJ 19 UJ

4.0 4.5 5.1 25 J 5.3 146 5.5 14
48 U 48 J 42 U 44 U 48 U 45 U 44 J 51 U

28,800 46,000 99,800 J 47,900 J 37,000 J 56,100 J 120,000 J 88,400 J
8.6 7.6 6.9 J 5.8 J 7.1 J 8.0 7.8 7.6 J
12 U 12 U 11 U 12 12 U 11 10 U 13 U
31 J 103 J 18 48 23 72 26 30

14,400 J 8,160 J 15,400 J 39,100 J 16,200 J 60,000 13,100 J 23,900
40 37 43 52 45 103 22 41

11,200 J 14,900 J 22,200 J 6,020 J 18,600 J 18,200 J 31,700 J 19,300 J
199 161 407 136 172 244 309 394

0.22 0.21 0.10 0.23 0.11 0.38 0.03 0.14
15 J 9.2 UJ 9.2 26 10 29 9.2 11

1,320 J 1,180 J 1,640 1,110 U 1,340 1,530 2,260 2,180
4.8 U 4.6 U 4.2 U 4.4 U 4.8 U 22.1 3.9 U 5.1 U
12 U 12 U 11 U 12 12 U 11 U 10 U 13 U
64 J 54 J 28 J 32 J 33 J 61 J 25 J 58 J

1.2 U 1 U 0.97 U 1 U 1.1 U 1.2 0.96 U 1 U

04/26/200604/25/2006 04/25/2006 04/24/2006
A6383908 A6449004 A6456301A6449008 A6456302A6456206 A6449007A6383910

04/26/200604/06/2006 04/27/200604/06/2006

WS-SB07A(23-24) WS-SB08(20-21.5) WS-SB08(26-27.2) WS-SB09(21-22)WS-SB06(24.6-25.6) WS-SB07(20-20.7) WS-SB10(21-22) WS-SB11(23.5-24)
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APPENDIX C - TABLE C3
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL INORGANIC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample ID(Depth in Feet) Eastern USA
Laboratory Identification Background (1)

Date Sampled

Inorganic Compounds (mg/Kg)
Aluminum -- SB 33,000
Antimony -- SB NL
Arsenic 16 7.5 3 - 12
Barium 10,000 300 15 - 600
Calcium -- SB 130 - 35,000
Chromium 6,800 10 1.5 - 40
Cobalt -- 30 2.5 - 60
Copper 10,000 25 1 - 50
Iron -- 2,000 2,000 - 550,000
Lead 3,900 SB 200 - 500
Magnesium -- SB 100 - 5,000
Manganese 10,000 SB 50 - 5,000
Mercury 5.7 0.1 0.001 - 0.2
Nickel 10,000 13 0.5 - 25
Potassium -- SB 8,500 - 43,000
Selenium 6,800 2 0.1 - 3.9
Vanadium -- 150 1 - 300
Zinc 10,000 20 9 - 50

Total Cyanide 10,000 NL NL

See notes page following table

Part 375 Restricted Use 
Soil Cleanup Objectives 

(SCOs) for Industrial 
Property Use

NYSDEC 
Recommended 
Soil Cleanup 
Objective (1)

3,870 J 4,680 J 4,600 J 4,370 J 3,360 J 12,700 J
17 UJ 17 UJ 16 UJ 17 UJ 17 UJ 22 UJ

7.0 8.8 6.5 7.4 4.6 11
45 U 47 U 43 U 166 J 45 U 170 J

61,300 J 11,400 J 76,100 12,500 J 106,000 J 15,000
5.7 J 41.7 8.9 4.4 J 5.9 J 8.1
11 U 12 U 11 U 11 U 11 U 15 U
12 33 20 16 15 15 J

13,500 J 131,000 J 10,600 6,050 J 11,300 J 12,900 J
52 14 26 30 60 50

27,800 J 2,540 J 37,100 J 3,730 J 34,400 J 3,080 J
262 1,470 288 140 332 86

0.04 0.04 0.17 0.08 0.11 0.10
9.0 U 14 11 9.2 U 9.0 U 169 J

2,040 1,160 U 1,540 1,140 U 2,070 1,480 U
4.5 U 7.7 4.3 U 4.6 U 4.5 U 5.9 U
11 U 78 11 U 11 U 11 U 1,080

144 J 15 J 49 J 40 J 24 J 16 J

1 U 1.2 U 1.6 0.99 U 1 U 1.2 U

04/04/200604/27/2006 04/27/200604/27/2006 04/28/2006 04/28/2006
A6365210A6456202 A6466202A6456204 A6466204 A6466207

WS-SB13(22.5-23.8) WS-TP01WS-SB12(8-10) WS-SB14(14-15.5) WS-SB15(17.5-18) WS-SB15A(22.7-24)
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APPENDIX C - TABLE C3
OIL-TAR SEPARATION INVESTIGATION - SUBSURFACE SOIL INORGANIC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Notes:
(1) NYSDEC TAGM HWR-94-4046 - Determination of Soil Cleanup Objectives and Cleanup Levels (NYSDEC, Jan. 1994)
(2) Part 375 Restricted Use Soil Cleanup Objectives for Restricted Industrial Property Use
NA = Not Analyzed
-- = Cleanup objective not listed
MDL = Minimum Detection Limit
U = The material was analyzed for but not detected at or above the MDL.  The associated numerical value is the sample reporting limit.
D = The concentration indicated was obtained from a diluted analytical run.
J = The associated numerical value is an estimated quantity.
SB = Site Background.
Bold highlighted value - compound detected above regulatory standard or guidance value in Part 375 SCOs or TAGM 4046.
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APPENDIX C - TABLE C4
OIL-TAR SEPARATION INVESTIGATION - GROUNDWATER VOC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample Designation NYSDEC
Laboratory Identification TOGS 1.1.1

Date Sampled Class GA1

Volatile Organic Compounds (µg/L)
2-Butanone NL 25 U 25 U 3.0 J 120 U 25 U 25 U
Acetone 50** 25 U 25 U 25 U 120 U 25 U 4.0 J
Benzene 1 5.0 U 5.0 U 75 65 44 130 D
Ethyl Benzene 5* 5.0 U 5.0 U 220 D 320 86 260 D
Methylene Chloride 5* 5.0 U 5.0 U 5.0 U 3.0 J 5.0 U 5.0 U
Toluene 5* 5.0 U 5.0 U 110 D 130 9.0 22
Total Xylenes 5* 15 U 15 U 510 D 680 62 160 D

Total VOCs (µg/L) NL ND ND 920 1,200          200 580

Notes:
NA = Not Analyzed
NL = Not Listed
ND = Not Detected
MDL - Minimum Detection Limit
U = The material was analyzed for but not detected at or above the MDL.  The associated numerical value is the sample reporting limit.
D = The concentration indicated was obtained from a diluted analytical run.
J = The associated numerical value is an estimated quantity.
Bold highlighted value - compound detected above regulatory standard or guidance value.
1Class GA Drinking Water Standard or Guidance Value
*Principal Organic Contaminant Standard
**Class GA Guidance Value
^Applies to the sum of cis- and trans- dichloropropene

WS-MW202 WS-RW01

07/25/2006

WS-MW202
A6849403
07/26/2006

WS-RW01
A6849404A6589702 A6589701

05/25/2006

WS-MW201
A6849401
07/26/2006

WS-MW201
A6594901

05/24/2006 05/24/2006

I:\Project\12661.002 RG&E West Station\Work Plan\Appendices\Appendix A\Table A4 GW VOC Results.xls
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APPENDIX C - TABLE C5
OIL-TAR SEPARATION INVESTIGATION - GROUNDWATER SVOC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample Designation NYSDEC
Laboratory Identification TOGS 1.1.1

Date Sampled Class GA1

Semi-volatile Organic Compounds (µg/L)
2-Methylnaphthalene NL 10 U 10 U 300 430 DJ 140 120
Acenaphthene 20** 12 13 210 300 DJ 160 140
Acenaphthylene NL 1.0 J 0.80 J 11 J 11 17 J 16
Anthracene 50** 10 U 2.0 J 49 18 29 J 22
Benz(a)anthracene 0.002** 1.0 J 1.0 J 18 J 2.0 J 16 J 9.0 J
Benzo(a)pyrene ND 1.0 J 0.50 J 11 J 1.0 J 12 J 6.0 J
Benzo(b)fluoranthene 0.002** 1.0 J 10 U 12 J 1.0 J 10 J 6.0 J
Benzo(g,h,i)perylene NL 10 U 10 U 3.0 J 10 U 4.0 J 3.0 J
Benzo(k)fluoranthene 0.002** 1.0 J 10 U 5.0 J 0.70 J 4.0 J 2.0 J
Chrysene 0.002** 1.0 J 0.70 J 17 J 2.0 J 13 J 7.0 J
Dibenz(a,h)anthracene NL 10 U 10 U 47 U 10 U 47 U 0.80 J
Fluoranthene 50** 4.0 J 3.0 J 47 13 33 J 22
Fluorene 50** 1.0 J 3.0 J 94 88 66 64
Indeno(1,2,3-cd)pyrene 0.002** 10 U 10 U 4.0 J 10 U 4.0 J 2.0 J
Naphthalene 10** 10 U 10 U 4,000 D 5,400               D 47 U 1,700               D
Phenanthrene 50** 10 U 0.60 J 110 73 50 83
Pyrene 50** 5.0 J 3.0 J 37 J 8.0 J 36 J 22

Total PAHs (µg/L) NL 28 28 4,900 6,300               590 2,200               

Total CPAHs (µg/L) NL 5.0 2.2 67 6.7 59 33

2,4-Dimethylphenol 50** 10 U 10 U 11 J 27 47 U 3 J
2-Methylphenol NL 10 U 10 U 18 J 22 47 U 10 U
4-Methylphenol NL 10 U 10 U 14 J 15 47 U 10 U
bis(2-Ethylhexyl)phthalate 5 10 U 10 U 47 U 10 U 47 U 4.0 J
Dibenzofuran NL 10 U 1.0 J 80 87 18 J 28
Phenol 1*** 10 U 10 U 9.0 J 5.0 J 47 U 10 U
Total Cresols NL 19 U 19 U 94 U 37 95 U 19 U

Total SVOCs (µg/L)2 NL 28 29 5,100 6,500               610 2,300               

Notes:
NA = Not Analyzed
NL = Not Listed
MDL = Minimum Detection Limit
U = The material was analyzed for but not detected at or above the MDL.  The associated numerical value is the sample reporting limit.
D = The concentration indicated was obtained from a diluted analytical run.
J = The associated numerical value is an estimated quantity.
Bold highlighted value - compound detected above regulatory guidance value.
1Class GA Drinking Water Standard or Guidance Value
2The total SVOC values include all PAH compounds
*Principal Organic Contaminant Standard
**Class GA Guidance Value
***Applies to total chlorinated phenolic compounds
CPAHs - Carcinogenic PAHs which are shown in bold and italics

05/24/2006

WS-MW201
A6594901
05/25/2006

WS-MW202
A6589702
05/24/2006

WS-MW201 WS-RW01
A6849401
07/26/2006

WS-MW202
A6849403
07/26/2006

A6849404
07/25/2006

WS-RW01
A6589701
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APPENDIX C - TABLE C6
OIL-TAR SEPARATION INVESTIGATION - GROUNDWATER INORGANIC RESULTS

Remedial Investigation Work Plan
West Station Former MGP Site, Rochester, NY

Sample Designation NYSDEC
Laboratory Identification TOGS 1.1.1

Date Sampled Class GA1

Inorganic Compounds (µg/L)
Aluminum NL 706 585 733 J 200 U 2,440 1,400                
Arsenic 25 10 U 10 UJ 10 U 11 J 10 U 10 UJ
Barium 1,000 75.7 55.1 280 323 289 221
Calcium NL 118,000 104,000 120,000 136,000 164,000 126,000
Chromium 50 4.0 U 4.0 UJ 4.0 U 4.0 UJ 24.3 30.5 J
Copper 200 10 U 10 UJ 10 U 10 UJ 20.5 10 UJ
Iron 300 1,390 1,220 20,000 24,500 4,600 2,320
Lead 25 5.0 U 5.0 UJ 8.9 5.0 UJ 13.1 7.1 J
Magnesium 35,000** 45,000 37,200 26,200 29,300 87,600 70,700
Manganese 300 107 92.2 148 172 107 81
Nickel 100 10 U 10 UJ 10 U 10 UJ 21.6 22.2 J
Potassium NL 9,900 7,280 15,200 14,700 42,200 33,300
Sodium 20,000 280,000 224,000 35,000 39,400 898,000 735,000
Zinc 2,000** 10 U 10 UJ 10 U 10 UJ 17.1 10 UJ

Total Cyanide 200 25.4 J 10 UJ 10 UJ 10 U 10 UJ R

Notes:
NA = Not Analyzed
NL = Not Listed
MDL - Minimum Detection Limit
U = The material was analyzed for but not detected at or above the MDL.  The associated numerical value is the sample reporting limit.
J = The associated numerical value is an estimated quantity.
R = The result was rejected because one or more QC measures did not meet acceptable criteria
Bold highlighted values - compound detected above regulatory guidance value.
1Class GA Drinking Water Standard or Guidance Value
**Class GA Guidance Value

WS-MW201
A6849401

05/24/2006

WS-MW201
A6594901
05/25/2006

WS-MW202

05/24/2006
A6589702

07/26/2006 07/26/2006

WS-RW01
A6849404
07/25/2006

WS-RW01WS-MW202
A6849403 A6589701
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REMEDIAL INVESTIGATION FIELD SAMPLING PLAN 
West Station Former Manufactured Gas Plant (MGP) Site 

Rochester, New York 
Site No. V00593-8 

Index No. B-0535-98-07 
 

 1.0 INTRODUCTION 

This Field Sampling Plan (FSP) supports the Remedial Investigation Work Plan (RIWP) prepared 
by Geomatrix Consultants, Inc. (Geomatrix) for the West Station Former Manufactured Gas Plant 
(MGP) Site, located in Rochester, New York.  The FSP addresses the field procedures and sample 
collection methods to be used during implementation of the investigative field activities.  The FSP 
will be used in conjunction with the Work Plan, the Quality Assurance Project Plan (QAPP), the 
project specific Health and Safety Plan (HASP), and the Community Air Monitoring Plan (CAMP).  
The QAPP is provided in Appendix E of the RIWP and the CAMP and HASP are separate project-
specific documents. 

1.1 PROJECT OBJECTIVES   
The remedial investigation activities described in Section 2.0 if the RIWP will supplement prior 
investigation results and will generate a combined data set sufficient to assess: 

• Extent of on-site MGP-related material (i.e, NAPL, tar-like material); 

• Nature and extent of chemical constituents in Site media (i.e., soil, groundwater); 
and  

• Potential for human health and ecological risks posed by MGP and/or non-MGP 
derived chemical constituents at the Site. 

1.2 OVERVIEW OF INVESTIGATION FIELD ACTIVITIES 
To obtain information necessary to meet the investigation objectives stated above, the following 
activities will be conducted:  

• Completion of an electromagnetic (EM) geophysical survey to locate buried structures (i.e., 
pipes, wires, foundations, etc.) containing metal in an effort to locate unknown below grade 
features. Since the Site is comprised of fill the results of the EM survey may or may not 
provide data completely supportive of the RI  

 

• Completion of subsurface soil sampling to investigate the nature and extent of on-site 
impacts from potential MGP materials, and to evaluate potential migration pathways  
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• Collection and analysis of surface soil samples to assess the nature and extent of MGP 
impacts and support qualitative risk assessment 

 

• Identification of historic MGP process locations and completion of soil borings including 
collection and analyses of subsurface soil samples to supplement the previous Site 
characterization data 

 

• Assessment of existing piezometer/monitoring well integrity for use during the RI 
 

• Installation of overburden and bedrock monitoring wells and collection of groundwater 
samples from new and existing wells to: 1. supplement previous groundwater 
characterization data and assessment; 2. identify areas where mobile separate phase liquid is 
present, if any; and 3. characterize groundwater flow directions in overburden and bedrock 
where Site-related constituents are identified 

 

• Characterization and sampling of near shore-stream bed sediment in the Genesee River to 
provide initial identification of nature and extent of sediment impacts and to compare with 
the sediment criteria guidance by NYSDEC Division of Fish and Wildlife 

The types of samples, sampling locations, and sample quantities for each field sampling activity are 
described in detail in Section 2.0 of the RIWP.  Laboratory analytical methods are tabulated in the 
QAPP presented in Appendix E of the RIWP.
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2.0 FIELD METHODS 

Known underground utilities will be identified prior to any drilling, digging, or subsurface 
sampling.  Publicly owned underground utilities will be located by contacting Dig Safely New 
York so that underground utilities can be marked at the Site.  Other potential hazards such as 
traffic, over head power lines, and building hazards will be identified during a site reconnaissance 
visit. 

The following is a general list of equipment necessary for sample collection: 

• Stainless steel spoons and bowls for compositing samples; 
• Appropriate sample containers provided by the laboratory (kept closed and in laboratory 

supplied coolers until the samples are collected); 
• Pre-preserved sample containers for aqueous samples; 
• Chain of custody record forms 
• Log book, field sampling records, and indelible ink pens and markers; 
• Laboratory grade soap (i.e., Alconox), reagent grade solvents, and distilled water to be used for 

decontaminating equipment between sampling locations;  
• Buckets, plastic wash basins, and scrub brushes for decontaminating equipment; 
• Camera and film; 
• States, flags, and/or spray paint to identify sampling locations; 
• Shipping labels and forms; 
• Packing/shipping material for sample bottles; 
• Clear plastic tape; 
• Duct tape; 
• Aluminum foil; 
• Re-sealable plastic bags; and 
• Portable field instruments, including a photoionization detector (PID), airborne particulate 

monitor, water quality parameter meters (redox potential, dissolve oxygen and specific 
conductivity meters), and water-level indicator. 

Field log books will be maintained by the field team leader and other team members to provide a 
daily record of significant events, observations, and measurements during the field investigation. 

Information pertinent to the field investigation and/or sampling activities will also be recorded in 
the log books.  The books will be bound with consecutively numbered pages.  Daily field forms 
can be found in Attachment A. 
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Original data recorded in the field log books and Chain of Custody Records will be written with 
indelible ink.  If an error is made on the field forms, that individual will make corrections simply 
by crossing a single line through the error and entering the correct information.  The erroneous 
information will not be erased.  Any subsequent error discovered on a field form will be corrected 
by the person who made the entry.  Subsequent corrections will be initialed and dated. 

2.1 SAMPLE LABELING, PACKING, AND SHIPPING 
Each sample will be given a unique identifier.  With this type of identification, no two samples will 
have the same label. 

Samples will be promptly labeled upon collection with the following information: 

• Project number and site; 
• Unique sample identification; 
• Analysis required; 
• Data and time sampled; 
• Sample type (composite or grab); and 
• Preservative, if applicable. 

Clear tape will be secured over the sample label and the chain-of-custody will be initiated.  A 
sample chain-of-custody form is included in Attachment B.  Appropriate sample containers, 
preservation methods, and laboratory holding times for each sample will be applied as identified in 
the QAPP (Appendix E of the RIWP). 

Sample bottle/jars will be packed in coolers containing the following: 

• A drain plug (if present) that has been sealed with duct tape; 
• Water ice packaged in re-sealable plastic bags; 
• Appropriate packaging material to help ensure sample integrity while being transported; and 
• The completed chain-of-custody in a re-sealable plastic bag, taped to the inside cover of the 

cooler. 
 
The cooler will then be sealed with tape.  Appropriate shipping labels, such as “This End Up” and 
“Fragile” stickers will be affixed to the cooler.  Samples will be received by a courier provided by 
the laboratory each day samples are collected and transported to the laboratory.  A copy of the 
signed chain-of-custody forms will be retained by the sampler and forwarded to the project files 
after sample pickup. 
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2.2 EQUIPMENT DECONTAMINATION 
2.2.1 Back-Hoe and Drill Rig Decontamination 

A decontamination pad (decon pad) will be constructed on-site in a manner sufficient to contain 
material generated during the cleaning of equipment and supplies.  The decon pad will be 
constructed in such away to facilitate collection of water.  The equipment that will be 
decontaminated between each test pit and drilling location will include the back hoe bucket, drilling 
rig (components of which may have contacted impacted material), augers, bits, rods, tools, split 
spoon samplers, and tremie pipe.  The equipment will be cleaned on the decontamination pad with a 
high pressure hot water “steam cleaner” unit and scrubbed with a wire brush, as needed, to remove 
dirt, grease, and oil before beginning work in the project area.  If heavy accumulations of tars or 
oils are present on the equipment, a citrus-based cleaner (e.g., Citra-Solv® or equivalent) may be 
used to aid in equipment cleaning.  Tools, drill rods, and augers will be placed on sawhorses, 
decontaminated pallets, or polyethylene plastic sheets following steam cleaning.  Direct contact 
with the ground will be avoided.  Decontamination water will be contained in a dedicated 
polyethylene tank or 55-gallon drums staged on site.  Open-top drums will remain closed when not 
in use. 

Following decontamination of site equipment, the decontamination pad will be decommissioned.  
The decommissioning will be completed by: 

• Transferring the bulk of the remaining liquids and solids into the drums, tanks, or roll-offs to be 
provided by RG&E or the drilling subcontractor for these materials; and 

• Rolling the sheeting used in the decontamination pad onto itself to prevent discharge of the 
remaining materials to the ground surface.  Once rolled up, the polyethylene sheeting will be 
placed in the containers used for disposal of personal protective equipment (PPE) and 
disposable equipment. 

PVC monitoring well riser and well screens will be factory sealed in plastic and do not require 
decontamination. 

2.2.2 Sampling Equipment Decontamination 

Prior to collecting samples to be submitted for chemical analysis, non-dedicated bowls, spoons, 
hand augers, bailers, and filtering equipment will be washed with potable water and a detergent 
(e.g., Alconox).  Decontamination may take place at the sampling location as long as liquids are 
contained in pails, buckets, etc.  The sampling equipment will then be rinsed with potable water and 
a distilled water rinse. A 10 percent “pesticide-grade” methanol rinse will be used if oily MGP 
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source materials are encountered in the samples. When sampling for inorganic constituents in an 
aqueous phase, an additional rinse step will be added prior to the rinse with methanol.  The rinse 
step will entail a rinse with a 10 percent “ultra pure-grade” nitric acid followed by a distilled water 
rinse.  Between rinses, equipment will be placed on polyethylene sheets or aluminum foil, if 
necessary.  At no time will washed equipment be placed directly on the ground.  Equipment will 
either be used immediately or wrapped in plastic or aluminum foil for storage or transportation 
from the designated decontamination areas to the sampling locations. 

2.3 GEOPHYSICAL SURVEY METHOD 
This guideline presents a method for completing EM geophysical surveys to identify possible 
subsurface metallic features that may be associated with MGP source material or may pose a 
concern to subsurface investigation.  The survey will extend to accessible areas of the Site. 

The GEONICS EM61 High Sensitivity Metal Detector (EM61) and solid state data logger will be 
used for surveying the near surface (0 to 11 feet) for the presence of metallic or metal-containing 
objects.  The EM61 is a portable time-domain EM unit.  The device detects both ferrous and 
nonferrous metals.  The EM61 is sensitive enough to detect a single 55-gallon drum at a depth of 
over 10 feet, yet is relatively insensitive to nearby anthropogenic sources of noise such as fences, 
buildings and power lines.  It will be pulled in the trailer mode with an odometer mounted on the 
axle to trigger the data logger. 

The EM61 generates a primary EM field at a rate of 150 pulses per second.  After each transmitted 
pulse, the transmitter turns off and the induced EM field is allowed to decay.  The receivers are then 
turned on; measuring the strength of this decayed secondary EM field between each pulse.  Because 
EM fields decay much more rapidly in normal soils than in metals, the EM61 instrument is 
relatively insensitive to terrain conductivities and is highly sensitive to metals. 

The unit will be configured to digitally collect a data point at 0.62-foot intervals along lines spaced 
3 or 5 feet apart.  Data will be stored on a digital data logger and archived to a laptop computer.  
The collected data will be processed using GEOSOFT software and plotted as profile lines, gridded, 
filtered and color-contoured.  Anomalous responses will be annotated and discussed in a report.  
The report will include a color-contoured map of the EM61 survey results showing any buried 
USTs, metallic pipes and metallic fill material present. 

2.4 TEST PIT EXCAVATIONS 
Test pits will be excavated with a rubber-tired backhoe with an extend-a-hoe bucket or a track-
mounted excavator.  The excavation equipment will have a maximum reach greater than 15 feet.  
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Buried utilities will be identified and marked prior to excavation.  The depth of the test pit will be 
determined by the field geologist and will typically be limited by the safe reach of the backhoe, but 
may also be limited by the stability of the excavated materials (i.e., wall stability).  Test pits deeper 
than 4 feet will not be entered.  

The physical dimension of each test pit, scaled sketch of one wall of the pit showing lithologic 
contacts, zones of groundwater seepage, other special features (jointing, boulders, zones of 
contamination, etc.), rate of groundwater inflow, and depth to groundwater will be recorded in the 
field log book (see Attachment A).  Soils will be examined by a hydrogeologist and classified in 
accordance with the Unified Soil Classification System (USCS) as described in the Field Operating 
Procedure (FOP) included in Attachment C.  The hydrogeologist and/or geologist will identify the 
contrast between the soil properties of the fill and the native soil (if encountered) through color, 
grain size, texture and moisture content and closely examined for suspected chemical impact and/or 
MGP source materials.  Sample collection will be selected from areas of suspected chemical impact 
and/or MGP source materials, if present, and suspected “unimpacted” soil as stated in the RIWP. 

Soil samples will be collected either by using a stainless steel spade to scrape soil samples from the 
sidewalls of the excavated test pit or, if the test pit is greater than 4 feet in depth, samples will be 
collected from the center of the backhoe bucket using the stainless steel hand trowels.  Soil samples 
will be field screened for the presence of vapors containing volatile organic compounds (VOCs) 
using a field PID.  Samples will be analyzed for parameters summarized in Table 2 of the QAPP 
(Appendix E). 

After sample collection is complete, each test pit will be backfilled immediately to grade in the 
reverse sequence in which soil was removed (i.e. last soil out of the hole will be the first soil back 
into the hole so that excavated soils will be returned as close as possible to the same elevation from 
which they originated).  The ground surface will be restored to a similar pre-existing condition. A 
wooden stake or pin flag will be placed to mark each end of the test pit for surveying. 

2.5 SURFACE SOIL SAMPLE COLLECTION 
Surface soil samples will be collected from 0 to 2 inches below the sod layer using dedicated or 
decontaminated stainless steel sampling equipment (spoons or hand trowels).  Samples will be 
placed in pre-cleaned sample jars and will be analyzed for parameters summarized in Table 2 of the 
QAPP (Appendix E of the RIWP).  Soil samples will be examined by a hydrogeologist and/or 
geologist and classified in accordance USCS as described in the Field Operating Procedure (FOP) 
included in Attachment C.   
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2.6 SOIL BORINGS AND SUBSURFACE SOIL SAMPLE COLLECTION 
Soil borings will be advanced to assess subsurface soil conditions and facilitate monitoring well 
installation.  Soil borings used to assess subsurface soil conditions will be will be advanced 
fill/native soil interface soil using 2 1/4-inch ID hollow stem augers (HSA) and sampled 
continuously using 2-inch O.D. split spoon samplers.  Standard penetration tests (in blow counts) 
will be recorded for estimating the relative in-situ compressive strength of subsurface materials.  A 
macrocore soil sampler may be used in place of the split spoon sampler if more than 80% material 
recovery can be demonstrated in the field.   The macrocore sampler would be advanced using a 
pneumatic auto-hammer and blow counts would not be recorded.   

Soil samples will be examined by a hydrogeologist and classified in accordance with the USCS and 
Geomatrix protocols on field borehole logs as described in the Field Operating Procedure (FOP) 
included in Attachment C.  The hydrogeologist and/or geologist will identify the contrast between 
the soil properties of the fill and the native soil through color, grain size, texture and moisture 
content and closely examined for suspected chemical impact and/or MGP source materials.  Soil 
samples will be field screened for the presence of volatile organic compounds (VOCs) using a field 
PID. Sample jar head space measurements will be recorded on the filed logs.  

Borings that will be converted to an overburden groundwater monitoring well will be advanced 
using 4 1/4-inch I.D. HSA.  The unconsolidated deposits will be sampled continuously using 
standard 2-inch diameter split spoon samplers or a macro-core sampler advanced with the drilling 
rig auto-hammer.   

For boring/wells completed between the River’s edge and upland portion of the Plant Area, ATV-
mounted or skid-mounted drilling equipment will be used.  Brush clearing and grading may be 
necessary to facilitate access and provide a safe, stable work area. Drilling equipment may be 
placed on the river side of the concrete retaining wall using a truck-mounted crane.  Under no 
circumstance will drilling occur in an unsafe area (e.g. steep slope, unstable soil).  The drilling 
subcontractor will be required to develop a Health and Safety Plan that considers the safety of the 
work area and only areas considered safe by the drilling company will be investigated.  Truck-
mounted drilling equipment will be utilized at the Plant Area.  

2.7 EXISTING MONITORING WELL ASSESSMENT AND OVERBURDEN MONITORING 
WELL CONSTRUCTION  
Monitoring wells installed during previous investigations will be located and evaluated for 
usability. Monitoring well integrity will be evaluated by inspecting the surface seal and sounding 
the bottom depth of the well to compare the measured depth with well installation records.  Any 
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accumulated sediment on the bottom of the well will be removed using well development methods 
described below.  If a monitoring well is determined not to be usable, it will be decommissioned by 
overdrilling the well materials, pulling the well riser and screen, and tremie-grouting the borehole.  
Decommissioned wells will be replaced with a new well having a similar screen depth interval if 
they are considered necessary to meet the objectives of the RI.   

New overburden monitoring wells will be constructed of 2-inch I.D. flush-joint Schedule 40 PVC 
riser and screen (0.01-inch slot size).  The monitoring well screen will be 10 feet in length.  
Approximately 6-inches of silica sand will be placed at the bottom of each boring as a base for the 
well screen and as part of the sand pack.  The well casing will be set on the sand layer and the 
remainder of the sand pack will be placed in the borehole annulus to a level of 2 to 3-feet above the 
top of the well screen. If DNAPL is anticipated to be present, a two foot deep sump (drilled in to 
the underlying bedrock) will be threaded onto the bottom of the well screen and the sand layer 
below the well screen will be replaced with a layer of bentonite so DNAPL entering the sand pack 
will flow into the well screen and sump rather than sinking into the subscreen sand layer.  A 
bentonite seal of 2 to 3-feet in thickness will be installed immediately above the well screen sand 
layer.  The bentonite seal will be constructed with 3/8-inch bentonite chips or bentonite pellets.  
The remainder of the borehole annulus will be filled with a cement/bentonite grout using a tremie 
pipe.  The well surface completion will consist of a locking mechanical ‘J’ plug and a vault-type 
well cover installed flush with the ground surface or an above grade vented steel protective casing 
depending upon well location.  

2.9 BEDROCK CORING AND PACKER TESTING 
Three deep exploratory bedrock coreholes and bedrock monitoring wells will be drilled to 
characterize bedrock stratigraphy, assess degree of fracturing, and identify potential presence of 
MGP source material (NAPL) in the bedrock during the Phase I bedrock investigation.  The 
exploratory coreholes will be advanced through the Rochester Shale and deeper bedrock formations 
to the top of the Reynales Formation.  The top of the Reynales Formation is estimated to be 
approximately 100 feet below Site grade.  An HQ core barrel (a wire-line coring system will be 
considered after consultation with the selected drilling firm) will be used to retrieve rock core 
during advancement of the boring into rock. Description of the core, including the Rock Quality 
Designation (RQD), will be completed as described in the FOP included in Attachment C.  Core 
samples will be retained in wooden core boxes for future reference.  Approximately 7 to 8 core 
boxes per location are anticipated to contain 70 to 80 feet of bedrock core.  

During coring, the rock core and drilling return water will be examined closely for NAPL.  If 
NAPL is not observed in the bedrock, the corehole will be advanced to the top of the Reynales 
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Formation without installation of casings.  However, if NAPL is observed, casings will be grouted 
in place to minimize potential downward migration of NAPL during deeper coring.  The following 
scenarios describe when casing would be installed. 

NAPL in the Rochester Shale:  If NAPL is encountered in the Rochester Shale, an 8-inch 
diameter steel casing will be grouted in-place (using bottom-up tremie methods) from the 
contact between the Irondequoit Limestone and Rochester Shale (estimated to be 20 feet 
below the top of bedrock) to the ground surface.  To facilitate casing installation, 8-1/4-inch 
ID HSA (12-inch OD) will be used to overdrill the overburden boring, the augers will be 
removed, and temporary 10-inch diameter casing will be socketed into the top of rock.  The 
corehole will be reamed with a 9-7/8 inch roller bit and an 8-inch diameter steel casing will 
be grouted in-place to minimize the potential downward migration of NAPL during corehole 
advancement.  After allowing the grout to set for a minimum of 12 hours (overnight), the 
corehole will continue to be advanced.  If NAPL is not visually observed in the rock core 
from deeper formations (and/or the drilling return water), the corehole will be advanced 
through the deeper bedrock formations into the upper Reynales Formation.   

NAPL in the Irondequoit Formation:   If NAPL is identified in the Irondequoit Formation or 
deeper formations, the corehole will be reamed with a 7-7/8 inch roller bit and a 6-inch 
diameter steel casing will be telescoped through the 8-inch casing and grouted in-place. 
Coring will resume beyond the cased portion of the borehole. 

Following corehole advancement, packer tests will be conducted to estimate fracture permeability 
of the isolated sections in the corehole. The packer test is a method of monitoring the rate of water 
injection in a confined, high pressure environment.  A portion of the corehole will be sealed-off 
with a double inflatable packer assembly to isolate specific zones in the corehole.  The packer seals 
allow water pumped into the test zone between the packers to escape only to the available joints 
and interstices within the rock.  The distance between packers will range from 5 to 10-feet during 
testing and will be determined in the field based on field observations.  Packer testing procedures 
are described in the FOP presented in Attachment C. Packer tests will be conducted in each of the 
three deep exploratory coreholes.  NAPL checks as described in Section 2.12 will be conducted 
after each packer test.   

Upon completion of coring and packer testing, the corehole will be reamed with a roller bit to an 
appropriate diameter suitable for either multi-level well system installation or individual bedrock 
well installation.  Prior to well installations, water in the reamed bedrock bore hole will be purged 
and containerized to remove drilling water lost to the formation during drilling and packer testing.  
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Purge water will be containerized for appropriate disposal.  Bedrock well installations are described 
in Section 2.10.    

During the Phase II bedrock investigation, similar drilling procedures utilized for the Phase I 
bedrock investigation are anticipated.       

2.10 MULTI-LEVEL WELL SYSTEM AND/OR NESTED BEDROCK WELL 
INSTALLATIONS 
The Phase I bedrock investigation will install multi-level well systems in a single corehole and/or 
individual open hole bedrock monitoring wells.  Assuming steel casings are not required to 
minimize potential downward NAPL migration during coring, the deep corehole will be reamed 
with a 5-7/8-inch roller bit to facilitate the installation of a multi-level well system.  The multi-level 
well system will consist of four, 3/4-inch diameter Schedule 40 PVC slotted well screens and risers.  
Screen lengths will be determined in the field and are expected to range between 5 and 10-feet in 
length. It is anticipated that screens with be vertically spaced at approximate 20 foot intervals. 
Precise screen placements will be determined after evaluation of packer testing data and drilling 
observations.    

PVC centralizing templates having diameters similar to the diameter of the borehole will be fixed to 
the bottom of each well screen to assure proper well screen positioning in the borehole.    A 
diagram of a PVC centralizing template is shown below: 

 

Plan view of a centralizing template placed at the bottom each well screen during installation to ensure proper 

positioning in the bore hole.  

The deepest well screen and riser will be installed with the centralizing template in screen position 
“1”.  A silica sand pack will be placed in the borehole annulus to a level of 1 foot above the well 
screen.  A bentonite slurry will be placed above the sand pack to a depth reaching the bottom of the 
next monitoring interval. A second PVC centralizing template will be fixed to the bottom of the 
next well screen (screen position “2”) and lowered down the borehole to the next monitoring 
interval. The sand pack will be installed and a bentonite seal will be placed via tremie pipe to the 

Screen 1 

Screen 2 

  Screen 3

Screen 4

PVC borehole centralizing template with 
screen position cutouts  
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bottom of the next monitoring interval.  The same process will be repeated for screen positions “3” 
and “4”.  The tops of the PVC riser pipes will be bundled together and secured to the top of the well 
vault.  A mechanical J-plug will cap the tops of each riser.   

At locations where NAPL is encountered and steel casings are telescoped to minimize potential 
downward migration of NAPL during coring, it will not be possible to install a multi-level well 
because the casings will isolate the rock formation from the well screens and laterally perforating 
the steel casing is not considered a feasible alternative.  Therefore, to obtain similar data as the 
multi-level well system, individual bedrock wells will be installed in close proximity to one another 
(nested wells).  An open monitoring interval in the bedrock would be created after grouting in a 
steel casing and coring a 5 to 10 foot interval below the casing.   It is anticipated that at nested well 
locations, a group of four individually cased wells having open intervals at various depth intervals 
would provide similar data as the multi-level well system.   It is anticipated that Phase II bedrock 
monitoring well installations would be installed in a similar manner. 

2.11 WELL DEVELOPMENT AND HYDRAULIC TESTING 
Monitoring wells will be developed using a suction-lift pump, air-displacement pump, bottom-
discharging bailer, or a Waterra hand pump.  Development will involve using a combination of 
pumps and stainless steel bailers to removed accumulated sediment on the well bottom and 
withdrawal of groundwater.  Development will be considered completed when the pH, specific 
conductivity and temperature have stabilized; and when the turbidity is at or below 5 NTU, or has 
stabilized above 5 NTU and approximately 10 well volumes have been removed.  Stability is 
defined as variation between measurements of 10 percent or less and no overall upward or 
downward trend in the measurements.  Water removed during development will be containerized, 
sampled and characterized, and disposed off-Site.  If potable water is utilized during the drilling 
process, development volumes will be an equivalent volume of water lost to the formation.    

Hydraulic testing will be conducted in each monitoring well using slug test methods.  Hydraulic 
testing will use methods described in the FOP presented in Attachment C. 

2.12 GROUNDWATER ELEVATION MEASUREMENTS AND NAPL DETECTION 
Groundwater elevations will be measured in existing and newly installed wells/piezometers from 
the top of the north side of the PVC riser using an electric water level meter to the nearest 0.01 feet.   
Groundwater elevation readings will also be made at the time that groundwater sampling is 
performed and on one other occasion.  During each round of groundwater elevations, potential 
NAPL presence will be detected by a weighted white cotton rope (approximate ¼-inch thickness) 
lowered to the bottom of the well and retrieved.  Dark brown or black staining of the rope with a 
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tar-like odor will be indicative of NAPL presence.  The height of staining extending up from the 
rope bottom will indicate accumulated DNAPL thickness.  Care will be taken not to mistake 
staining on the rope resultant from an LNAPL layer as actually indicating a greater thickness of 
DNAPL than may actually be present.  A clear, PVC, bottom loading bailer may also be used to 
assess DNAPL thickness and DNAPL well entry recovery rate. 

2.13 GROUNDWATER SAMPLING 
Prior to sampling, the well will be checked for NAPL presence as described in Section 2.12.    The 
NYSDEC will be notified if NAPL is present in a well and a discussion regarding the practicality of 
obtaining a representative groundwater sample will be discussed.  The analytical parameter list for 
collected groundwater samples is described in the Work Plan and presented in detail in Table 2 of 
the QAPP presented in Appendix E of the RIWP.   

The sampling event will occur approximately, but no sooner than, two weeks following well 
installation and development.  Consistency of groundwater sampling methods is important to the 
assessment of groundwater quality and, when feasible, low flow sampling with a submersible pump 
will be the preferred method of sampling in accordance with USEPA Region 2 low flow 
groundwater sampling procedures. However, the inertial pump will be useful in achieving low-flow 
purging rates in deep, small diameter wells.  

A well will be considered low yielding when purging rates are less than 100 ml/min and more than 
2 feet of drawdown occurs in the well.  In these instances, groundwater samples may be collected 
from the well using disposable bailers after adequate purging (e.g., removal of 3 well volumes and 
stabilization of measured field parameters).   

Where feasible, low flow purging will be accomplished using a submersible pump.  Groundwater 
will be discharged to a flow through cell to measure pH, specific conductance, dissolved oxygen, 
redox, and temperature.  In addition, turbidity will be measured using a portable field turbidity 
meter.  Purging will be considered complete when the pH, Eh, specific conductivity and 
temperature have stabilized; and when the turbidity is below 5 NTU, or has stabilized above 5 
NTU.  Water removed during purging will be containerized and considered to be investigation 
derived waste. 

Samples will be collected in pre-preserved sample bottles and will be analyzed for parameters 
summarized in Table 2 of the QAPP (Appendix E).  Groundwater samples for metals analysis 
collected using the USEPA Region 2 Low-Flow sampling method will not be field filtered provided 
sample turbidity values are at or near 50 NTU.  However, groundwater samples that are collected 
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for total metals analysis from wells that have not achieved a maximum turbidity goal of 50 NTU 
will include a field filtered sample for soluble metals analysis to compare the difference between 
total and soluble metals water quality data. 

2.14   AIR MONITORING 
Air monitoring will be conducted with a PID and dust monitor during intrusive activities and only a 
PID during sampling activities.  The PID will be used to monitor organic vapors in the breathing 
zone and borehole, and to screen samples for analysis and the dust monitor will be used to monitor 
particulate concentration in the breathing zone for particulates less than 10 microns in diameter.  
Monitoring will be consistent with the procedures and protocols outlined in the CAMP.   

The PID and dust monitoring readings will be recorded in the field book during drilling activities.  
The instruments will be calibrated at least once each day and more frequently if needed. 

2.15   SEDIMENT PROBING AND SAMPLE COLLECTION 
Near shore sediment samples will be collected at approximately 100 foot-intervals from the 
Genesee River approximately 5 feet from the shoreline where water levels are less than 3 feet deep 
and flow velocities are sufficiently low to pose minimal safety risk to field personnel. Sample 
locations will be field correlated with observations of Site-related piping discharge points (former 
and/or active) from the Site to the river.  Riverbed sediment samples will be collected using 
stainless steel sampling equipment and a hand auger.  A grab sample will be collected by slowly 
advancing the auger approximately 6-inches into the sediment with minimal disturbance of the 
surrounding sediment.  The collected samples will be removed from the sample barrel of the hand 
auger using a disposable stainless steel sampling spoon and placed directly into laboratory provided 
pre-cleaned sample jars and analyzed for parameters summarized in Table 2 of the QAPP 
(Appendix E).  Downstream samples will be collected first to minimize potential impacts caused by 
disturbance of the sediment.   

Pore water samples will be collected from the riverbed sediment at approximately one-half of the 
sediment sample locations.  A pore water sample will be collected from a temporary small diameter 
well screen and riser driven into the sediment (drive-point piezometer).  The piezometer (riser and 
screen) will be constructed of stainless steel. The drive-point piezometer will be equipped with 3/8” 
diameter Teflon-lined sample tubing.  Drive-point piezometer instructions for a typical drive-point 
piezometer are included in Attachment D.  Pore water samples will be collected after purging of 
three “well volumes” using a peristaltic pump or inertial pump at a very low flow rate.  Sample 
temperature will be continuously monitored during purging to ensure pore water and not river water 
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is being collected.  If river water is suspected, the drive-point piezometer will be removed and re-
driven in proximity to the selected pore water sample location.      

At 50 foot intervals, a steel “hammer probe” will be driven into the sediment to identify locations 
that produce a sheen on the surface water.  The hammer probe consists of a ½-inch diameter steel 
alloy shaft driven into the sediment using a slide hammer.  Probing will extend as deep as feasible 
(i.e., top of bedrock or minimum three feet below the top of sediment).  Where sheens are observed, 
a sediment sample will be collected from the upper six inches of sediment and a second sample 
collected using the hand auger from a depth of 18 to 24 inches, if possible, unless the precise depth 
interval of material suspected of causing the sheen is identified.  The samples will be analyzed for 
the parameter list specified in the QAPP.  

The probing will be conducted approximately one day after river sediment sample collection.  
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3.0 FIELD INSTRUMENTS 

Field-screening equipment will be calibrated prior to each day’s use and more frequently if 
required.  The calibration procedures will conform to the manufacturer’s standard instructions.  
Records of instrument calibration and copies of instrument manuals will be maintained by field 
personnel.   

3.1 PORTABLE PHOTO IONIZATION ANALYZER 
The photoionization analyzer will be a Photovac MicroTip (or equivalent), equipped with a 10.6 eV 
lamp.  The Photovac is capable of ionizing and detecting compounds with an ionization potential of 
10.6 eV or less and is suitable for the aromatic hydrocarbons present at the Site. Calibration will be 
performed according to the manufacturer’s requirements.  

3.2 AIR BORNE PARTICULATE (DUST) MONITOR 
The dust monitor will be a MIE DataRAM (or equivalent) and will be calibrated at the start of each 
day of use.  Calibration and maintenance of the dust monitor will be conducted in accordance with 
the manufacturer’s specifications.  The calibration data will be recorded in field notebooks. 

3.3 MULTI-PARAMETER FLOW-THROUGH CELL 
A YSI multi-parameter flow-through cell (or equivalent) will be utilized to evaluate water quality 
characteristics.  The flow-through cell will consist of individual sondes which will measure the 
following parameters: 

• pH 

• Specific Conductivity 

• Dissolved Oxygen 

• Oxidation/ Reduction Potential 

• Temperature 

Sondes comprising the flow through cell (except temperature) are calibrated with a single multi-
component solution. Calibration of the flow-through cell will be performed in accordance with the 
manufacturer’s recommendations.  The calibration of the cell will take place at the beginning of 
each day of sampling, and will be rechecked at the end of each day of sampling to determine 
instrument drift in the calibration of any individual sonde.  Calibration data will be recorded in field 
notebooks 



  17

3.4      TURBIDITY METER 
The turbidity meter will be calibrated daily prior to use.  Calibration and maintenance will be 
conducted in accordance with the manufacturer’s specifications.  Calibration and maintenance will 
be recorded in the field notebook. 



ATTACHMENT A 
Daily Field Forms 





















ATTACHMENT B 
Chain-of-Custody Form 





ATTACHMENT C 
Field Operating Procedures (FOPs) 
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SOIL BORING LOG DESCRIPTION PROCEDURES 

USING THE UNIFIED SOIL CLASSIFICATION SYSTEM 

PURPOSE 

This guideline presents a means for insuring proper field identification and description of soils 

collected from a split-spoon (barrel) sampler.  The lithology and moisture content of each soil 

sample will be visually and physically characterized according to the Unified Soil Classification 

System.  This method of soil characterization describes soil types on the basis of grain size and 

liquid and plastic limits and includes moisture content. 

PROCEDURE 

Assemble necessary equipment and discuss program requirements with drilling contractor. 

1. Advance boring in accordance with accepted Geomatrix Split-Spoon Sampling Field 

Operating Procedure at pre-specified intervals.  Samples shall be taken at a minimum 

from each stratigraphic unit and each screened interval.  Record the number of blows 

necessary to drive the split-spoon sampler per 6-ince interval.  If the sampler is not driven 

the 6-inch interval after 50 blows are delivered, measure the sampler penetration distance 

and record this distance along with the blow count.  Advance augers to the next sample 

interval and repeat procedure. 

2. After opening the split-spoon sampler, measure and record the length of the sample.  The 

upper 2 to 3 inches of the sample should be disregarded as the material is likely not 

representative of the native in-situ materials. 

3. Shave a thin layer off the entire length of the sample to expose fresh sample.  (Note:  The 

outer sample surface of often smeared while the sample barrel is being driven.)  The 

sample should be photographed and screened with HNu at this time, if applicable. 
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4. Describe the sample using terminology presented in Section  3.0 below. 

5. After the sample has been described, place representative portion of the sample in new, 

precleaned jars.  Label the jar with the borehole number, sample interval, date, number of 

blow counts and project number and store in a secure location. 

DESCRIPTIVE TERMS 

All field soil samples will be classified in accordance with the Unified Soil Classification System 

(USCS) on the attached pages.  It is desirable to supplement the USCS classification with a 

geologic interpretation of the soil sample that is supported by the soil descriptive terms presented 

in Table A. 

REQUIRED EQUIPMENT 

• knife 

• engineer’s rule/measuring tape 

• permanent marker 

• pre-cleaned sample jars (usually provided by the driller) 

• 10X hand lens 

• hydrochloric acid 

• camera 

• Munsell soil color chart 

• Project Field Book 
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UNIFED SOIL CLASSIFICATION SYSTEM 

IDENTIFICATION TESTS FOR FINE-GRAINED SOILS 

Soil Type 
Group 

Symbol 
Dry Strength (1) Dilatancy (1) Toughness (1) 

Silts & Clays 

Liquid Limit <50 

ML 

CL 

OL 

None to slight 

Medium to high 

Slight to medium 

Quick to flow 

None to very slow 

Slow 

None 

medium 

slight 

Silts & Clays 

Liquid Limit:  >50 

 

MH 

CH 

OH 

Slight to medium 

High to very high 

Medium to high 

slow to none 

none 

none to very slow 

slight to medium 

high 

slight medium 

Highly Organic 

Soils PT 
Identifiable by: 

      And commonly:

color, order,  

by fibrous texture 

Spongy feel 

 

Note 

  (1) See page of for description test.  
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ROCK CORE CLASSIFICATION 

PURPOSE 

This guideline presents rock classification procedures and descriptive terminology for rock core 

samples collected by standard bedrock coring methods. 

PROCEDURE 

1. Place the core sample in good light, remove any extraneous material and wash the sample 

to clean it of drilling fluid, residue or mudcake. 

2. Describe the wetted rock according to the following hierarchy: 

a. Rock Type 
b. Color 
c. Bedding Thickness 
d. Hardness 
e. Fracturing 
f. Weathering 
g. Other Characteristics 

3. Provide further detail for cored samples based on following steps: 

- recombine the core and measure its length; 
- calculate recovery percentage; 
- count the natural discontinuities and artificial (drilling related) core breaks; 
- calculate rock quality designation (see separate guidance procedure); and calculate 

fracture frequency. 

4. Document descriptions in Project Field Book and on the appropriate field forms 

a. Rock Type 

 



 
 

I:\Field Info\Field Operating Procedures (FOPs)\Individual FOPs\Rock Core Classification.doc 

GEOMATRIX CONSULTANTS, INC. 

FIELD OPERATING PROCEDURE 

The following basic names are applied to sedimentary rock types common to New York 

State: 

(1) Sandstone – Made up predominantly of granular materials ranging 
between 1/16 and 2 inches in diameter. 

(2) Siltstone – Made up of granular materials less than 1/16 inch in diameter.  
Fractures irregularly.  Medium thick to thick bedded. 

(3) Claystone – Very fine-grained rock made up of clay and silt-size 
materials.  Fractures irregularly.  Very smooth to touch.  Generally has 
irregularly spaced pitting on surface of drilled cores. 

(4) Shale – A fissile very fine grained rock.  Fractures along bedding planes. 

(5) Limestone – Rock made up predominantly of calcite (CaCO3).  
effervesces upon the application of hydrochloric acid. 

(6) Coal – Rock consisting mainly of organic remains. 

(7) Others – Numerous other rock types are present in the geologic section.  
Their overall abundance is dependent upon geographical location.  These 
include halite, gypsum, dolomite, anhydrite, lignite, etc. 

In most cases a rock will be a combination of several rock types, (e.g., sandy siltstone, or 

silty sandstone).  The modifier indicates that a significant portion of the rock type is 

composed of the modifier.  Other modifiers include carbonaceous, calcareous, siliceous, 

etc. 

Grain size diameters are used for the classification of clastic sedimentary rocks.  The 

attached Table1 specifies the classification that should be applied to sedimentary rocks.   

For field determination of grain sizes, a scale can be used for the coarse grained rocks.  

The division between very fine sand and silt is probably not measurable in the field.  The 

boundary should be determined by use of a hand lens.  If the grain cannot be seen with 
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the naked eye but are distinguishable with a hand lens, the rock is a siltstone.  If the 

grains are not distinguishable with a hand lens, the rock is a claystone. 

b. Color 

Rock colors should be described utilizing a Munsell Color Chart.  A single color 

descriptor preceded, when necessary, by a modifier to denote variations in shade or color 

mixtures should be used when describing.  A rock could, therefore be referred to as 

“gray’ or “light gray”.  Since color can be utilized in correlating units between sampling 

locations, it is important that color descriptions be kept consistent throughout the field 

operations. 

Rock core samples should be classified while wet. 

c. Bedding Thickness 

Bedding thickness designations for rock classification are given in Table 2. 
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TABLE 1 

GRAIN SIZE CLASSIFICATION FOR ROCKS 

Particle Name    Grain Size Diameter  

Cobbles     >64 mm 

Pebbles     4-64 mm 

Granules     2-4 mm 

Very Coarse Sand    1 – 2 mm 

Coarse Sand     1 – 2 mm  

Medium Sand     0.25 – 0.5 mm 

Fine Sand     0.125 – 0.25 mm 

Very Fine Sand    0.0625 – 0.125 mm 

Silt      0.0039 – 0.0625 mm 
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TABLE 2 

BEDDING THICKNESS CLASSIFICATION 

Thickness (Metric)  Approx. English Equivalent   Classification 

>1.0 meter    >3.3 feet    Massive 

30 cm – 1 meter   1.0 ft  – 3.3 ft    Thick Bedded 

10 cm – 30 cm    4 in. –0 1.0 ft    Medium Bedded 

3 cm - 10 cm    1 in. – 4 in.    Thin Bedded 

1 cm – 3 cm    2/5 in. – 1 in.    Very Thin Bedded 

3 mm – 1 cm    1/8 in. – 2/5 in.   Laminated 

1 mm – 3 mm    1/32 in. – 1/8 in.   Thinly Laminated 

<1 mm     <1/32 in.    Micro Laminated 
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d. Hardness 

The hardness of a rock is a function of the compaction, cementation, and mineralogical 

composition of the rock.  A relative scale for sedimentary rock hardness is as follows: 

Soft – Weathered, considerable erosion of core, easily gouged by screwdriver, scratched 

by fingernail.  Soft rock crushes or deforms under pressure of a pressed hammer.  This 

term is always used for the hardness of the saprolite (decomposed rock which occupies 

the zone between the lowest soil horizon and firm bedrock). 

Medium soft – Slight erosion of core, slightly gouged by screwdriver, or breaks with 

crumbly edges from single hammer blow. 

Medium hard – No core erosion, easily scratched by screwdriver, or breaks with sharp 

edges from single hammer blow. 

Hard – Requires several hammer blows to break and has sharp concoidal breaks.  Cannot 

be scratched with screwdriver. 

e. Fracturing 

Determine the degree of fracturing or brokenness of a rock by measuring the fractures or 

joint spacing.  After eliminating drilling breaks, the average spacing is calculated and the 

fracture structure is described by the following terms. 

Very broken (V.BR.) – Less than 2 in 

Broken (BR.) –2 in. to 1 ft. 

Blocky (BL.) – 1 to 3 ft. 

Massive (M.) – 3 to 10 ft.
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The structural integrity of the rock can be approximated by calculating the Rock Quality 

Designation (RQD) of cores recovered.  RQD is described in a separate Field Operating 

Procedure. 

f. Weathering 

The degree of weathering is a significant parameter that is important in determining 

weathering profiles and is also useful in engineering designs.  The following terms can be 

applied to distinguish the degree of weathering. 

Fresh – Rock shows little or no weathering effect.  Fractures or joints have little or no 

staining and rock has a bright appearance. 

Slight – Rock has some staining which may penetrate several centimeters into the rock.  

Clay filling of joints may occur.  Feldspar grains may show some alteration. 

Moderate – Most of the rock, with exception of quartz grains, is stained.  Rock is 

weakened due to weathering and can be easily broken with hammer. 

Severe – All rock including quartz grains is stained.  Some of the rock is weathered to the 

extent of becoming a soil.  Rock is very weak. 

g. Other Characteristics 

The following items should be including in the rock description: 

(1) Description of contacts between two rock units.  These can be sharp or 
gradational. 

(2) Description of any filled cavities or vugs. 

(3) Description of any joints or open fractures. 

(4) Notation of joints with depth, approximate angel to vertical, any mineral 
filling or coating, and degree of weathering. 
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As an attachment to the log, additional information should be provided, including an 

estimation of the degree of cementation and type of cement for granular sedimentary 

rocks; a description of the texture of the rock (i.e., the relationship of component particles 

or crystals); and the structure or megascopic features of the rock mass. 

REQUIRED EQUIPMENT 

• Knife 

• Ruler 

• Permanent Marker 

• 10X Handlens 

• Hydrochloric acid 

• Camera 

• Munsell rock color chart 
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ROCK QUALITY DESIGNATION (RQD) 
 

PURPOSE 

This guideline presents a method to describe the Rock Quality Designation (RQD), which is a 

simple and direct means of indicating rock mass properties.  RQD is based on a modified core 

recovery procedure which, in turn, is based indirectly on the number of fractures and the amount 

of softening or alternation in the rock mass as observed in the rock cores from the borehole.  

Core recovery is the ratio of the length of core recovered to the length drilled (i.e., no recovery = 

0 and full recovery = 100).  This procedure is an indicator of the general quality of rock for 

engineering purposes and provides a numerical value which is more sensitive and consistent than 

gross percentage core recovery. 

 

PROCEDURE 

Sum the total length of core recovered by counting only those pieces of hard and sound core 

which are 4 inches (10cm) or greater in length and divide that sum by the total length of that run.  

RQD is presented as a percentage. 

 

LIMITATIONS 

1. RQD should not be applied to core less than 2 inches (5.4 cm) in diameter as a false RQD 

may be obtained because smaller cores can be frequently broken during the coring 

operation. 

2. Care must be taken when removing the core from the core barrel.  If a core is broken by 

handling or during drilling, the fresh broken pieces should be fitted together and counted 

as one piece. 

3. Some judgement is necessary in the case of thinly bedded sedimentary rock and foliated 

metamorphic rocks.  The method is most suitable for igneous rock, thick bedded 

limestone, sandstone, etc.  However, this procedure can be applied to shales, although it 
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is necessary to log the cores immediately upon removal from the core barrel before air-

slaking and cracking potentially occur. 

 

Although this procedure is less applicable where core recovery is poor, the results are indicative 

of poor quality rock.  It should however be noted that poor drilling techniques and equipment can 

also cause poor recovery.  It is for this reason that proper equipment and procedure along with 

competent supervision of the drilling procedure are imperative. 

 

EXAMPLE 

An example RQD calculation is provided on the following page: 



 
 

I:\Field Info\Field Operating Procedures (FOPs)\Individual FOPs\Rock Quality Designation (RQD).doc 

GEOMATRIX CONSULTANTS, INC. 
 

FIELD OPERATING PROCEDURE 
 

Appendix B: Item  6 – ROCK QUALITY DESIGNATION (RQD) 

 

MODIFIED CORE RECOVERY AS AN INDEX OF ROCK QUALITY 
 

Core Recovery 
(in.) 

Modified Core 
Recovery 

(in.) 

Rock Quality 
Designation 

(RQD) 

Description of Rock 
Quality 

25 25 0 – 25 Very poor 

12 12 25 – 50 Poor 

5 0 50 – 75 Fair 

8 0 75 – 90 Good 

8 0 90 – 100 Excellent 

8 0   

66 37   

 

NOTES: 

84 inches  =  length of run. 

Core Recovery = (66/84) x 100 = 79% 

RQD = (37/66) x 100 = 56%, therefore RQD is Fair. 

 

In this case, the core barrel was advanced 84 inches with a total recovery of 66 inches.  However, 

due to fractures, soft zones, etc., the modified recovery was on 37 inches.  This equates to an 

RQD of 56%, which can be used as a modifier in the geologic description of the rock, which in 

this case would be “Fair.” 

 



 
 

Page 1 of 7 

I:\Field Info\Field Operating Procedures (FOPs)\Individual FOPs\In-Situ Hyd Cond by Pressure Packer Testing Procedure.doc 

GEOMATRIX CONSULTANTS, INC. 

FIELD OPERATING PROCEDURE 

IN-SITU HYDRAULIC CONDUCTIVITY BY 

PRESSURE PACKER TESTING PROCEDURE 

PURPOSE 

This procedure is presented for calculating the permeability of the bedrock within a borehole.  It 

is most valid when stratum thickness is at least five times the diameter of the hole tested.  The 

packer test is a method of monitoring the rate of disappearance of water in a confined, high 

pressure environment.  Generally, a portion of the borehole to be tested is sealed off with 

inflatable packers which expand to the walls of the borehole to prohibit movement of water past 

the packer.  The seal allows water pumped into the test zone between the packers to escape only 

to the available joints and interstices within the rock. 

EQUIPMENT 

1. Pneumatic Packers 

Pneumatic packers consist of metal and rubber cylinders whose central rubber portions 

are a minimum of 12 inches in length and are pneumatically inflatable to seal off a zone 

of the borehole.  The packers are attached together by a perforated pipe to allow water to 

escape into the test zone. 

2. Water Flowmeter 

Measures water flow in gallons.  This meter shall be easily readable and calibrated to an 
accuracy within 1.5% (i.e., 0.75 gallons over 50 gallons).  The units of graduation shall 
not exceed 1 gallon. 

3. Water Pressure Gauge 

Measures water pressure in pounds per square inch (psi).  This gauge shall be easily 
readable and calibrated to an accuracy of ±2.5 psi.  The units of graduation shall not 
exceed 5 psi. 
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4. Surge Chamber (optional) 

A heavy, metal, air-filled cylinder installed to prevent the pulsating water delivery 
yielded by some pumps.  The surge chamber should be capable of withstanding the 
maximum water pressure. 

5. Flow Valve (optional) 

Controls flow from the pump into the test system and water pressure as shown on the 
water pressure gauge. 

6. Bypass Valve 

Permits bypassing any desired portion of the flow back into the pump. 

7. Nitrogen Tank or Compressed Air 

Nitrogen or compressed air shall be used to inflate the pneumatic packers because of their 
nonflammable character.  The tank shall be equipped with a pressure regulator and 
gauges. 

8. Minimum Nominal ¾-inch I.D. Pipe 

Used to lower the packer assembly to the appropriate depth and transport water down to 
the test zone. 

9. Air Hose 

The air hose shall be made of materials capable of withstanding twice the allowable net 
pressure of the pneumatic packers. 

10. Pumps 

A positive displacement or Moyno pump having a minimum capacity of 20 gpm at a 
pressure of 100 psi should be used. 

DATA COLLECTION PROCEDURES 

1. Test the water flow meter prior to use by running a known volume through the meter and 

checking its calibration. 
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2. Record on the Pressure Test Report form (see Figure 1) all measurements listed below. 

• Length of zone tested (note:  this must be at least five times greater than the hole 

diameter); 

• Length of packer, rubber portion only; 

• Length of portion of hole not tested if double packer assembly is used; 

• Length of entire assembly; 

• Elevation difference between water pressure gauge and midpoint of test segment (the 

water table should be allowed to stabilize for 24 hours prior to testing when 

practical); and length of hose or piping used in each test. 



Page  ____  of  ____PRESSURE TEST REPORT

Project: ___________________________________ Site: ________________________________ Date: ____________ Boring No.: _____________________
Location:  ________________________________ Ground Elev.: ______________ Total Depth: _______________ Top of Rock: Depth: ______________
Contractor:  ________________________________ Driller: _____________________________ Inspector: __________________ Chek'd By: ____________
Water Level:  Depth __________________ Elevation: __________________ Water Pipe Length: ___________________ Water Pipe I.D.: _________________
Flow Meter No. _____________ Pressure Gauge No.: __________________ Test Interval:  Depth: _________________ Elevation: ______________________

Gauge Pressure:  __________ Gauge Pressure:  __________ Gauge Pressure:  __________ Gauge Pressure:  __________ Test Configuration

Packer Infl't'n Press.: _______ Packer Infl't'n Press.: _______ Packer Infl't'n Press.: _______ Packer Infl't'n Press.: _______  

Elapsed
Time
(min.)

Flow
Reading
(gallons)

∆
Flow

Elapsed
Time
(min.)

Flow
Reading
(gallons)

∆
Flow

Elapsed
Time
(min.)

Flow
Reading
(gallons)

∆
Flow

Elapsed
Time
(min.)

Flow
Reading
(gallons)

∆
Flow

Remarks: Remarks: Remarks: Remarks:

SINGLE

DOUBLE

Tape/Rule No. ____________
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Calculate maximum test pressure.  The maximum test pressure will not exceed a value equal to 1 

psi per floor depth of hole, calculated at the midpoint of the test segment.  Maximum test 

pressure equals the sum of gauge pressure (Pp) and the weight of the water column between the 

gauge and the midpoint of the test segment (Pww))..    FFoorr  eexxaammppllee,,  iiff  tthhee  ddeepptthh  ttoo  tthhee  mmiiddppooiinntt  ooff  tthhee  

tteesstt  sseeggmmeenntt  iiss  5500  ffeeeett  aanndd  tthhee  ggaauuggee  iiss  mmoouunntteedd  33  ffeeeett  aabboovvee  tthhee  ccoollllaarr  ooff  tthhee  hhoollee,,  tthheenn  tthhee  

mmaaxxiimmuumm  ggaauuggee  pprreessssuurree  wwiillll  bbee  ccaallccuullaatteedd  aass  ffoolllloowwss::  

50 psi  = gauge pressure (psi) + (50 +3) 62.4 
           144 

  = gauge pressure (psi) + 53 x 0.433 

  = gauge pressure + 22.97 (psi) 

50-22.97 = 27.03 psi 

Maximum gauge pressure = 27 psi 

3. Select the packer pressure.  The approximate packer pressure can be determined as 

follows: 

Pp = packer pressure = inflation (resistance of rubber) pressure in air + ½ of hydrostatic 

head on the packer (approximate static water pressure) + 1.2 Pw max. 

The packer pressure shall not exceed the design pressure of the packer.  The nitrogen or 

compressed air tank shall be set at the selected packer pressure and the pressure recorded 

on the field form. 

4. Thoroughly clean the borehole and allow the water table 24 hours to stabilize, if practical. 

5. Insert packer assembly into borehole and inflate.  The hole should be tested from the 

bottom upwards. 
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a. Begin water flow at the appropriate pressure and allow the necessary time interval 

depending upon the grain of test material. 

b. Conduct water pressure testing in four phases as outlined below: 

    Test Pressure   Packer Pressure 

  Phase 1 (1/2) Pw            Pp 

  Phase 2        Pw             Pp 

  Phase 3        Pw    Pp plus 20 psi 

If the measured flow in Phase 3 is less than that in Phase 2, then: 

     Test Pressure   Packer Pressure 

   Phase 4     (1/2) Pw   Pp plus 20 psi 

If there is no water taken during Phase 2, the geologist or engineer may end the 

test. 

The third phase is a check on the second phase to determine whether leakage past 

the packer has occurred.  Increase of packer pressure of 20 psi is often sufficient, 

but higher increases may be used as the situation dictates. 

c. Take gauge measurements every 30 seconds for the first 5 minutes of operation, 

and every 60 seconds thereafter until stabilization; i.e., until three or more 

readings of water intake and pressure taken at 5-munute intervals are essentially 

equal. 

7. The geologist or engineer may end the test if the following occurs: 
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GEOMATRIX CONSULTANTS, INC. 

FIELD OPERATING PROCEDURE 

• In the event that a zone will not take water in the first 3 minutes of testing; 

• In the event that a zone will not hold water test pressure of (1/2) Pw; or 

• In the event that the measure flow in Phase 3 is greater than that in Phase 2 (i.e., 

hydraulic jacking of the rock (Reference 1). 

DOCUMENTATION OF TEST RESULTS 

1. All readings and other pertinent test data shall be recorded on the field form attached. 

2. A pressure test report shall be completed by the drilling contractor or geologist or 

engineer, or both, for each test conducted.  This includes all measurements taken prior to 

the test as well as all test results. 

3. A field log shall also be kept to list all tests performed and their locations. 

CALCULATION OF HYDRAULIC CONDUCTIVITY 

Calculate hydraulic conductivity according to procedures given in Ground Water Manual, 1985, 

U.S. Department of Interior, Bureau of Reclamation. 
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GEOMATRIX CONSULTANTS, INC. 

FIELD OPERATING PROCEDURES 

IN-SITU HYDRAULIC CONDUCTIVITY BY SLUG TEST  

PURPOSE 

This procedure describes the performance of slug tests for evaluating the hydraulic 

characteristics of an aquifer or water-bearing zone.  Slug tests are a non-pumping aquifer test.  

Slug tests are conducted to evaluate aquifer characteristics when pumping tests are not 

appropriate or practical. 

PROCEDURE 

1. Record all field data in the Project Field Book. 
2. Measure dimensions of the slug, and calculate its volume. 
3. Decontaminate slug, water level indicator (e-line) probe and cable, and pressure transducer 

and cable.  Reference the Geomatrix Field Operating Procedure for Sampling Equipment 
Decontamination. 

4. Unlock and remove the protective cap or cover and place on clean plastic. 
5. Measure and record the static water level in the well using the e-line.  Slug testing should 

only be performed at monitoring wells that are believed to be at static conditions. Lower the 
transducer into the well to a depth of at least 10 feet below the water surface.  If water levels 
in the well prohibit this depth of submergence, place the transducer at the bottom of the well.   

6. Place the slug into the well and allow the water level to return to its static level.   
7. Input necessary functions into the datalogger, including monitoring well identification, date, 

static level, etc.   
8. Simultaneously withdraw the slug and activate the data logger.  Slug withdrawal should be 

rapid, with the slug emerging completely from the water within 2 to 4 seconds of the test 
start. 

9. Continue test until the water level recovers to about 70 percent of the initial level.   
10. Stop the data acquisition program, remove the pressure transducer, and decontaminate all 

equipment as discussed above.  



 ATTACHMENT D 
Drive Point Piezometer Installation 
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1.0 PROJECT DESCRIPTION 

This Quality Assurance Project Plan (QAPP) presents the organization, objectives, and specific 
Quality Assurance/Quality Control (QA/QC) procedures associated with the Remedial 
Investigation for the West Station Former Manufactured Gas Plant (MGP) Site (herein referred 
to as the Site) in Rochester, New York.  This QAPP provides guidance and specifications to 
assure that the resulting data are of known quality and meet the needs of the project goals.  The 
types, numbers, and locations of environmental sampling to be performed are described in the 
site-specific Remedial Investigation Work Plan (RIWP).  Field procedures for all 
environmental sampling activities are detailed in the Field Sampling Plan (FSP) which is 
provided as Appendix D of the RIWP. 

1.1 SCOPE AND OBJECTIVES.   
The remedial investigation activities described in Section 2.0 of the RIWP will supplement 
prior investigation results and will generate a combined data set sufficient to assess: 

• Extent of on-site MGP-related material (i.e, NAPL, tar-like material); 

• Nature and extent of chemical constituents in Site media (i.e., soil, groundwater); 
and  

• Potential for human health and ecological risks posed by MGP and/or non-MGP 
derived chemical constituents at the Site. 

In order to accomplish these objectives, a plan for the collection and analysis of samples has 
been prepared.  

Field team personnel will collect environmental samples in accordance with the rationale and 
protocols described in the RIWP.  Upon completion of the chemical analysis, the resulting data 
will undergo a review by a qualified person to ensure that the identification and quantitation of 
each element or compound were properly done.  After the review is completed, the results will 
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be entered into a database and checked for proper data entry.  The data will then be used to 
generate tables and graphs for reporting purposes. 

2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

All technical aspects of the performance of the study will be performed by Geomatrix 
Consultants, Inc. (Geomatrix) who is the principal environmental professional responsible for 
the performance of all services required to implement each phase, including field operations, 
laboratory testing, data management, and data analysis and reporting.  Geomatrix will perform 
the field investigation, prepare reports, and perform any subsequent studies.  In addition, 
Geomatrix will also provide project management.  The various quality assurance, field, 
laboratory and management responsibilities of key project personnel are defined below. 

2.1 PROJECT ORGANIZATION  
The lines of authority specific to this investigation are tentatively outlined below.  Management 
responsibilities and experience requirements for key project personnel are also 
defined.

 

2.2 PRINCIPAL INVESTIGATOR 
The Principal Investigator (PI) must have technical expertise in the field of study and must 
have proven capabilities managing environmental investigations.  The principal investigator 
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will be responsible for developing the objectives of the work, for directing the work of others 
on the project team, and for evaluating and interpreting the results, and for communicating the 
basis, objectives, and results of the work to interested parties. 

2.3 FIELD PROJECT MANAGER 
The Field Project Manager (PM) has the overall responsibility for management of the field and 
laboratory work.  The responsibilities of the Field PM are to assist with work plan 
development, assist with facilitating the understanding of the work plan scope with others on 
the project team, assist with the formulation of possible work scope revisions if the need arises, 
manage aspects of project implementation including subcontractors, and compile project data. 

2.4 QUALITY ASSURANCE (QA) RESPONSIBILITIES 
The QA Officer will remain independent of direct job involvement and day-to-day operations, 
and have direct access to corporate executive staff as necessary, to resolve any QA dispute.  
The QA Officer will be responsible for auditing the implementation of the QA program in 
conformance with the demands of specific investigations and USEPA/NYSDEC requirements.  
The QA Officer has sufficient authority to stop work on the investigation as deemed necessary 
in the event of serious QA issues.  Specific function and duties include: 

• Performing QA audits on various phases of the field operations; 

• Reviewing and approving QA plans and procedures; 

• Providing QA technical assistance to project staff; 

• Reporting on the adequacy, status, and effectiveness of the QA program on a regular 
basis to the RI Leader for technical operations. 

• Responsible for the data validation of all sample results from the analytical 
laboratory. 

2.5 FIELD RESPONSIBILITIES 
Field staff for this project is drawn from the Geomatrix pool of qualified resources.  The field 
investigation staff will gather and analyze data, and to prepare various task reports and support 
materials.  All of the designated technical team members are experienced professionals who 
possess the degree of specialization and technical competence required to effectively and 
efficiently perform the required work. 
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2.6 LABORATORY RESPONSIBILITIES 
The laboratory tentatively assigned with responsibility for chemical analyses of environmental 
samples is TestAmerica Laboratories located at 10 Hazelwood Drive, Suite 106, Amherst, New 
York 14228.  TestAmerica follows laboratory procedures in accordance with the USEPA 
Contract Laboratory Program (CLP) and New York State Department of Environmental 
Conservation Analytical Services Protocols (NYSDEC ASP) and maintains New York State 
Department of Health ELAP certification.   

TestAmerica, Project Manager  
The project manager is responsible for the management of the analytical requirements for 
sample analysis and will report directly to the Principal Investigator.  The project manager 
provides a complete interface with clients from initial project specification to final deliverables. 

TestAmerica  Laboratory Director 
The Laboratory Director is a technical advisor and is responsible for summarizing and 
reporting overall unit performance.  Responsibilities of the TestAmerica Laboratory Director 
include: 

• Provide technical, operational, and administrative leadership. 

• Allocation and management of personnel and equipment resources. 

• Quality performance of the facility. 

• Certification and accreditation activities. 

• Compliance with audits and corrective actions.. 

TestAmerica Quality Assurance Director (QA Director) 
The TestAmerica QA Director has the overall responsibility for data after it leaves the 
laboratory. The TestAmerica QA Director will be independent of the laboratory but will 
communicate data issues through the TestAmerica Laboratory Director.  In addition, the 
TestAmerica QA Director will: 

• Oversee laboratory QA. 

• Oversee QA/QC documentation. 

• Conduct detailed data review. 
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• Determine whether to implement laboratory corrective actions, if required. 

• Define appropriate laboratory QA procedures. 

• Prepare laboratory SOPs. 

Independent QA review will be provided by the TestAmerica Laboratory Director and QA 
Director prior to release of all data to Geomatrix. 

TestAmerica Sample Management Office 
The TestAmerica Sample Management Office will report to the TestAmerica Laboratory 
Director.  Responsibilities of the TestAmerica Sample Management Office will include: 

• Receiving and inspecting the incoming sample containers. 

• Recording the condition of the incoming sample containers. 

• Signing appropriate documents. 

• Verifying chain-of-custody. 

• Notifying laboratory manager and laboratory supervisor of sample receipt and 
inspection. 

• Assigning a unique identification number and customer number, and entering each 
into the sample receiving log. 

• With the help of the laboratory manager, initiating transfer of the samples to 
appropriate lab sections. 

• Controlling and monitoring access/storage of samples and extracts. 

TestAmerica Technical Staff (TS) 
The TestAmerica TS will be responsible for sample analyses and identification of corrective 
actions.  The staff will report directly to the TestAmerica Laboratory Director. 
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall objectives and criteria for assuring quality for this effort are discussed below.  This 
QAPP addresses how the acquisition and handling of samples and the review and reporting of 
data will be documented.  The objectives of this QAPP are to address the following:  

• The procedures to be used to collect, preserve, package, and transport soil, 
groundwater, and sediment; 

• Field data collection; 

• Record keeping; 

• Data management; 

• Chain-of-custody procedures; and 

• Precision, accuracy, completeness, representativeness, decision rules, comparability 
and level of quality control effort conformance for sample analysis and data 
management by TestAmerica - Buffalo using EPA and NYSDEC ASP analytical 
methods. 

Analytical methods and detection/reporting limits for chemical parameters to be analyzed 
during this RI for water and soils/sediment are listed in Table 1.  A summary of analytical 
parameters to be analyzed for each matrix and sampling activity is provided in Table 2.  Water 
levels and select water quality parameters (i.e., pH, turbidity, specific conductance, redox 
potential (Eh), temperature, dissolved oxygen) will be measured in the field as described in the 
Field Sampling Plan (Appendix D to the RIWP). 

The goals for precision, accuracy, and completeness intended for use on this project are 
discussed in Sections 3.1 through 3.3.  Laboratory quality assurance objectives are presented in 
the analytical laboratory's QA/QC Plan, which is located in Attachment A.  TestAmerica - 
Buffalo is the analytical laboratory tentatively selected to analyze environmental samples for 
this RI. 

Data will be reported completely.  No data will be omitted unless an error occurred in the 
analyses or the run was invalidated because of QC sample recovery or poor precision. 

3.1 PRECISION – FIELD AND LABORATORY 
Precision is a measurement of the degree to which two or more measurements are in agreement, 
which is quantitatively assessed based on the standard deviation.  Analytical precision in the 
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laboratory is assessed through the calculation of relative percent difference (RPD) and relative 
calculation of relative standard deviations (RSD) for three or more replicate samples.  Precision 
can expressed in terms of standard deviation, coefficient of deviation, range, or relative range. 
Field sample precision will be assessed through collection and analysis of blind duplicate 
samples collected at a frequency of 1 per 20 samples for each matrix submitted. 

Laboratory precision will be assessed through the analysis of matrix spike/matrix spike 
duplicate (MS/MSD) and field duplicate samples for organic parameters.  For inorganic 
parameters, precision will be assessed through the analysis of field duplicate pairs.  The 
frequency of laboratory precision duplicate analysis will be consistent with NYSDEC ASP 
requirements. 

3.2 ACCURACY 
Accuracy is the degree of agreement between an observed value and an accepted reference of 
true value.  Accuracy in the field is assessed through the use of rinsate blanks and trip blanks 
and through the adherence to sample handling, preservation and holding times.  One trip blank 
will accompany each batch of water matrix sample containers shipped to the laboratory for 
volatile organic chemical analysis.  Laboratory accuracy is assessed through the analysis of a 
matrix spike/matrix spike duplicate (MS/MSD) (1 per 20 samples), standard reference materials 
(SRM), laboratory control samples (LCS), and surrogate compounds, and the determination of 
percent recoveries.   

Accuracy for field measured parameters including pH, turbidity, specific conductance, Eh, 
temperature, and dissolved oxygen will be assessed through instrument calibration standards 
discussed in instrument calibration and maintenance of the FSP (Appendix D of the RIWP). 

3.3 COMPLETENESS 
Data completeness is a measure of the amount of valid data obtained from a prescribed 
measurement system as compared with that expected and required to meet the project goals.  
Analytical and field completeness will be addressed by applying data quality checks and 
assessments and to ensure that the data collected are valid and significant. 

In addition, precautions will be taken during packing and shipping of samples to minimize the 
possibility of breakage.  However, some samples may be lost or results deemed questionable 
due to sample matrix effects or internal QC problems.  The QC objective for completeness is 
generation of valid data for the analyses requested. 
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3.4 DATA REPRESENTATIVENESS 
Data representativeness expresses the degree to which data accurately and precisely represents 
a characteristic of a population, parameter variations at a sampling point, a process condition, 
or an environmental condition within a defined spatial and/or temporal boundary.  Proposed 
field testing and measurement procedures were selected to maximize the degree to which the 
field data will represent the conditions at the Site, and the matrix being sampled or analyzed. 

Sampling will be performed with strict adherence to the sampling methods described in the 
RIWP and FSP (Appendix D) and procedures defined in Section 4.0 of this QAPP.  These 
sampling procedures were developed to preserve the representativeness of the collected 
samples.  In addition, samples will be properly preserved, and stored prior to, during, and after 
the shipment to the laboratory.  Finally, samples will be prepared and analyzed within holding 
times so as to preserve the integrity of the samples. 

3.5 COMPARABILITY 
Data comparability expresses the confidence with which one data set can be compared to 
another data set.  Procedures for field measurements, contained in the FSP, will ensure that 
tests performed at various locations across the Site are conducted using accepted procedures, in 
a consistent manner between locations and over time, and including appropriate QA/QC 
procedures to ensure the validity of the data.  Sampling procedures for environmental matrices 
are provided in Section 4.0 to ensure that samples are collected using accepted field techniques.   

Environmental samples will be analyzed by the laboratory using consistent protocols for 
sample preservation, holding times, sample preparation, analytical methodology, and QC as 
described in USEPA SW-846 and NYSDEC ASP. 

3.6 LEVEL OF QC EFFORT FOR SAMPLE PARAMETERS 
Field blank, method blank, trip blank, field duplicate, laboratory duplicate, laboratory control, 
standard reference materials (SRM) and matrix spike samples will be analyzed to assess the 
quality of the data resulting from the field sampling and analytical programs. QC samples are 
discussed below. 

• Rinsate and trip blanks consisting of laboratory provided deionized water will be 
submitted to the analytical laboratories to provide the means to assess the quality of 
the data resulting from the field-sampling program. 
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• Rinsate blank samples are analyzed to check for proper non-disposable sample 
collection equipment decontamination procedures and assessment of chemical 
constituents at the Site that may cause sample contamination. 

• Trip blanks are used to assess the potential for cross-contamination of samples due 
to contaminant migration during sample shipment and storage. 

• Method blank samples are generated within the laboratory and used to assess 
contamination resulting from laboratory procedures. 

• Duplicate samples are analyzed to check for sampling and analytical reproducibility. 

• MS/MSD samples provide information about the effect of the sample matrix on the 
digestion and measurement methodology.  Depending on Site-specific 
circumstances, one MS/MSD/Dup (for inorganics only) should be collected for 
every 20 or fewer investigative samples to be analyzed for organic and inorganic 
chemicals of a given matrix.  MS/MSD samples are designated/collected for all 
samples. 

The general level of QC effort will be one field duplicate and one rinsate blank for every 20 or 
fewer investigative samples of a given matrix.  One trip blank consisting of laboratory provided 
deionized ultra pure water will be included along with each sample delivery group of aqueous 
samples that requires analysis for volatile organic compounds.  Sampling procedures are 
specified in the FSP (Appendix D of the RIWP). 
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4.0 SAMPLING PROCEDURES 

Quality assurance (QA) practices associated with sampling activities are designed to ensure that 
samples are collected from documented locations, and that the samples collected are 
representative of the natural conditions at that location.  Also, if samples of a known type, such 
as from a particular geologic matrix, are desired, the QA program should ensure that those 
samples are collected. 

4.1 SAMPLING SCHEME 
The rationale for the selection of sampling locations is described in Section 1.5.3 and Section 2 
of the RIWP.   

4.2 SAMPLE COLLECTION 
Samples will be collected according to the methods described in the FSP (Appendix D).  Each 
sample will be assigned a unique field sample identifier. 

4.3 EQUIPMENT DECONTAMINATION PROCEDURE 
Reusable sampling equipment, including split spoons, spatulas, bowls, and trowels, will be 
decontaminated prior to each use, with the addition of a nitric acid rinse for removal of trace 
inorganic compounds as described in the FSP (Appendix D). 

The effectiveness of decontamination activities will be monitored by the analysis of equipment 
rinsate blanks.  Equipment rinsate blanks will be collected at a rate of one per 20 samples by 
flushing distilled water over the reusable sampling equipment and collecting the liquid in 
appropriate QC-acceptable containers.  Equipment rinsate blanks will be delivered to the 
laboratory and analyzed for the parameter list consistent with soil/sediment analyses. 

Wastewater generated during decontamination activities will be containerized in DOT-
approved storage drums or a polyethylene tank, pending characterization and subsequent proper 
disposal at licensed facility.  

4.4 SAMPLE CONTAINERS 
Sample containers will be QC-acceptable, pre-cleaned glass containers with Teflon-lined lids or 
polyethylene bottles.  Sample containers appropriate for analysis will be provided to the field 
team by the laboratory and will include a sample container schematic assuring adequate volume 
and proper container type for requested analysis.  
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4.5 SAMPLE PRESERVATION 
Samples will be preserved by immediately cooling them on ice to approximately 4°C, and 
maintaining that temperature throughout the chain of custody.  Bottles for aqueous samples will 
be pre-preserved by the laboratory. 

4.6 SAMPLE SHIPMENT 
Samples shipped to the laboratory will be stored in a cooler at approximately 4°C until they are 
received by the laboratory.  A courier service will be arranged by the laboratory to pick-up 
samples collected that day.  Samples will be packed carefully to ensure the integrity of the 
sampling containers during shipment.  A complete and accurate Chain of Custody (COC) will 
accompany the samples.  The Field Project Manager will be responsible for proper sample 
shipment and documentation. 
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5.0 CUSTODY PROCEDURES 

Sample custody is controlled and maintained through the chain-of-custody procedures.  Chain 
of custody is the means by which the possession and handling of samples will be tracked from 
the source (field) to their final disposition, the laboratory.  A sample is considered to be in a 
person's custody if it is in the person's possession or it is in the person's view after being in his 
or her possession or it was in that person's possession and that person has locked it in a vehicle 
or room.  

Sample containers will be provided by the analytical laboratory and are certified by the 
manufacturer to be free of contaminants in accordance with Specification and Guidance for 
Obtaining Contaminant Free Sample Containers, EPA 540/R-93/051 and OSWER Directive 
9240.0-05A.  The laboratory will preserve sample containers, as necessary, before shipment to 
the Site.   

TestAmerica-Buffalo laboratory custody procedures are discussed in the TestAmerica Quality 
Assurance Manual located in Attachment A. 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

This section describes the calibration procedures and the frequency at which these procedures 
will be performed for both field and laboratory instruments. 

6.1 FIELD INSTRUMENT CALIBRATION 
Quantitative field data to be obtained during groundwater and sediment pore water sampling 
include pH, Eh, turbidity, specific conductance, temperature, and depth to groundwater.  
Quantitative water level measurements will be obtained with an electronic sounder or steel 
tape, which require no calibration.  Quantitative field data to be obtained during soil sampling 
includes dust monitoring and organic vapor monitoring and screening soil samples for the 
presence of volatile organic compounds.  This screening will include headspace evaluations 
using a photoionization (PID) monitor. The instruments will be maintained and calibrated 
according to the manufacturer’s guidelines and recommendations Calibration results will be 
recorded in the Project Field Book. 

6.2 LABORATORY INSTRUMENT CALIBRATION 
Equipment and instruments used at the laboratory are operated, maintained and calibrated 
according to the manufacturer’s guidelines and recommendations, as well as to criteria set forth 
in the applicable analytical methodology.  Operation and calibration are performed by 
personnel who have been properly trained in these procedures.  Documentation of calibration 
information is maintained in appropriate reference files.  The frequency of calibration and 
concentration of calibration standards are determined by the manufacturer’s guidelines, the 
analytical method, or the requirements of special contracts.  Generally, purchased standards 
have a shelf life of 12-36 months and prepared standards have a shelf life of 1-12 months.  
Recalibration is required at anytime the instrument is not operating correctly or functioning at 
the proper sensitivity.  Brief descriptions of the calibration procedures for major laboratory 
equipment and instruments are described in the QA Manual. 
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7.0 ANALYTICAL PROCEDURES 

Groundwater, surface water, soil and sediment samples collected during field sampling 
activities are expected to be analyzed by TestAmerica-Buffalo, 10 Hazelwood, Suite 106, 
Amherst, New York, 14228, (716) 691-2600.  

7.1 FIELD ANALYTICAL PROCEDURES 
Field procedures for collecting and preserving samples are described in the FSP located in 
Appendix D of the Work Plan.  

7.2 LABORATORY ANALYTICAL PROCEDURES 
This section describes the analytical procedures to be followed in the laboratory.  Laboratory 
analytical procedures will follow the most recent NYSDEC ASP protocols.  Analytical 
methods, method detection limits, and reporting limits selected for use in this RI are listed in 
Table 1 for groundwater, and soils/sediment.  Table 2 (Analytical Program Summary) lists the 
estimated number of samples and analytical methods anticipated during the RI.  The laboratory 
will provide analytical services necessary to analyze these samples consistent with NYSDEC 
ASP requirements.  General laboratory analytical procedures and sample handling procedures 
are presented in TestAmerica’s QA Manual in Attachment A. 
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING 

8.1 DATA REDUCTION 
Analysis results will be reduced to the concentration units specified in the analytical procedures 
using the equations provided in the analytical references in Section 7.  Blank correction will not 
be performed, but blank analysis results will be documented.  Calculations will be 
independently checked according to the procedures of the laboratory. 

8.2 DATA VALIDATION 
Data generated by the laboratory will be reviewed by the Quality Assurance Officer and 
submitted for third party data validation prior to reporting, following the “Guidance for the 
Development of Data Usability Summary Reports”, as documented by the NYSDEC Division 
of Environmental Remediation.  The review will include a check of the accuracy of log-in 
information, a transcription check, checks of initial, continuing, and QC check standard results, 
method and field blank results, spiked sample results, replicates, and other QC parameters, as 
well as checks of compound identifications and calculations.  The data validator and QA 
Officer will attempt to reconcile any QC problems with the laboratory prior to reporting.  If 
certain problems cannot be corrected, the data will be clearly flagged in any reports.  

8.3 DATA REPORTING 
Laboratory data generated by TestAmerica Buffalo will be reported in NYSDEC ASP Category 
B deliverables format.  The laboratory will also provide a data summary in an electronic format 
such as MS Excel.  
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9.0 QUALITY ASSURANCE APPROVALS 

 

Name   Title    Signature   Date  

Michael Cummings Field PM  _______________  ________ 

Kelly McIntosh QA Officer  _______________  ________ 

Richard Frappa Principal in Charge    _______________  ________ 
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Services Protocol 

U.S. Environmental Protection Agency (USEPA), 1986.  Test Methods for Evaluating Solid 
Waste Physical/Chemical Methods.  SW-846 Third Edition.  Office of Solid Waste, USEPA, 
Washington DC. 

 



Table 1 
Analytical Sampling Parameters for Water, Soil, and Sediment Matrices

West Station Former MGP Site
Rochester, New York 

Laboratory RL Laboratory 
MDL Laboratory RL Laboratory 

MDL

1,1,1-Trichloroethane 1 0.26 ug/L 5 0.36 ug/kg
1,1,2,2-Tetrachloroethane 1 0.48 ug/L 5 0.33 ug/kg
1,1,2-Trichloroethane 1 0.42 ug/L 5 0.25 ug/kg
1,1-Dichloroethane 1 0.27 ug/L 5 0.25 ug/kg
1,1-Dichloroethene 1 0.29 ug/L 5 0.61 ug/kg
1,2-Dichloroethane 1 0.46 ug/L 5 0.25 ug/kg
1,2-Dichloroethene (Total) 2 0.70 ug/L 10 2.62 ug/kg
1,2-Dichloropropane 1 0.33 ug/L 5 0.26 ug/kg
2-Butanone 5 2.49 ug/L 25 2.02 ug/kg
2-Hexanone 5 2.39 ug/L 25 1.74 ug/kg
4-Methyl-2-pentanone 5 2.34 ug/L 25 1.64 ug/kg
Acetone 5 2.48 ug/L 25 1.97 ug/kg
Benzene 1 0.35 ug/L 5 0.25 ug/kg
Bromodichloromethane 1 0.39 ug/L 5 0.26 ug/kg
Bromoform 1 0.26 ug/L 5 0.46 ug/kg
Bromomethane 1 0.28 ug/L 5 0.46 ug/kg
Carbon Disulfide 1 0.48 ug/L 5 0.43 ug/kg
Carbon Tetrachloride 1 0.27 ug/L 5 0.18 ug/kg
Chlorobenzene 1 0.32 ug/L 5 0.22 ug/kg
Chloroethane 1 0.32 ug/L 5 0.36 ug/kg
Chloroform 1 0.34 ug/L 5 0.31 ug/kg
Chloromethane 1 0.35 ug/L 5 0.73 ug/kg
cis-1,3-Dichloropropene 1 0.36 ug/L 5 0.29 ug/kg
Dibromochloromethane 1 0.32 ug/L 5 0.28 ug/kg
Ethylbenzene 1 0.34 ug/L 5 0.35 ug/kg
Methylene chloride 1 0.44 ug/L 5 0.35 ug/kg
Styrene 1 0.31 ug/L 5 0.25 ug/kg
Tetrachloroethene 1 0.36 ug/L 5 0.30 ug/kg
Toluene 1 0.35 ug/L 5 1.62 ug/kg
Total Xylenes 3 0.93 ug/L 15 2.94 ug/kg
trans-1,3-Dichloropropene 1 0.37 ug/L 5 0.25 ug/kg
Trichloroethene 1 0.32 ug/L 5 0.35 ug/kg
Vinyl acetate 5 2.23 ug/L 25 1.04 ug/kg
Vinyl chloride 1 0.24 ug/L 10 0.20 ug/kg

Water Soil/Sediment2

Analyte UnitsUnits
TCL Volatile Organic Compounds 82601
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Table 1 
Analytical Sampling Parameters for Water, Soil, and Sediment Matrices

West Station Former MGP Site
Rochester, New York 

Laboratory RL Laboratory 
MDL Laboratory RL Laboratory 

MDL

Water Soil/Sediment2

Analyte UnitsUnits

2,2'-Oxybis(1-Chloropropane) 10 0.42 ug/L 330 17.64 ug/kg
2,4,5-Trichlorophenol 10 0.99 ug/L 800 36.81 ug/kg
2,4,6-Trichlorophenol 10 0.99 ug/L 330 11.14 ug/kg
2,4-Dichlorophenol 10 0.79 ug/L 330 8.85 ug/kg
2,4-Dimethylphenol 10 0.96 ug/L 330 45.60 ug/kg
2,4-Dinitrophenol 50 2.22 ug/L 1600 59.06 ug/kg
2,4-Dinitrotoluene 10 0.45 ug/L 330 26.13 ug/kg
2,6-Dinitrotoluene 10 0.51 ug/L 330 41.30 ug/kg
2-Chloronaphthalene 10 0.08 ug/L 330 11.33 ug/kg
2-Chlorophenol 10 0.51 ug/L 330 8.59 ug/kg
2-Methylnaphthalene 10 0.08 ug/L 330 2.04 ug/kg
2-Methylphenol 10 0.23 ug/L 330 5.19 ug/kg
2-Nitroaniline 50 0.50 ug/L 1600 54.15 ug/kg
2-Nitrophenol 10 0.60 ug/L 330 7.72 ug/kg
3,3'-Dichlorobenzidine 20 0.37 ug/L 1600 533.26 ug/kg
3-Nitroaniline 50 1.55 ug/L 1600 38.81 ug/kg
4,6-Dinitro-2-methylphenol 50 2.27 ug/L 1600 58.29 ug/kg
4-Bromophenyl phenyl ether 10 0.90 ug/L 330 53.71 ug/kg
4-Chloro-3-methylphenol 10 0.60 ug/L 330 6.94 ug/kg
4-Chloroaniline 10 0.33 ug/L 330 49.55 ug/kg
4-Chlorophenyl phenyl ether 10 0.17 ug/L 330 3.60 ug/kg
4-Methylphenol 10 0.35 ug/L 330 9.40 ug/kg
4-Nitroaniline 50 0.46 ug/L 1600 18.86 ug/kg
4-Nitrophenol 50 1.53 ug/L 1600 40.92 ug/kg
Acenaphthene 10 0.11 ug/L 330 1.98 ug/kg
Acenaphthylene 10 0.05 ug/L 330 1.38 ug/kg
Acetophenone 10 0.10 ug/L 330 8.66 ug/kg
Anthracene 10 0.06 ug/L 330 4.32 ug/kg
Atrazine 10 1.09 ug/L 330 7.51 ug/kg
Benzaldehyde 50 0.27 ug/L 330 18.51 ug/kg
Benzo(a)anthracene 10 0.26 ug/L 330 2.91 ug/kg
Benzo(a)pyrene 10 0.09 ug/L 330 4.07 ug/kg
Benzo(b)fluoranthene 10 0.39 ug/L 330 3.28 ug/kg
Benzo(ghi)perylene 10 0.36 ug/L 330 2.03 ug/kg
Benzo(k)fluoranthene 10 0.07 ug/L 330 1.86 ug/kg
Benzoic acid 150 100 ug/L 4800 242.61 ug/kg
Benzyl alcohol 20 0.30 ug/L 330 8.07 ug/kg
Biphenyl 10 0.07 ug/L 330 10.51 ug/kg
Bis(2-chloroethoxy) methane 10 0.38 ug/L 330 9.18 ug/kg
Bis(2-chloroethyl) ether 10 0.18 ug/L 330 14.57 ug/kg
Bis(2-ethylhexyl) phthalate 10 6.10 ug/L 330 54.39 ug/kg
Butyl benzyl phthalate 10 1.74 ug/L 330 45.33 ug/kg
Caprolactam 10 4.59 ug/L 330 73.02 ug/kg
Carbazole 10 0.09 ug/L 330 1.95 ug/kg
Chrysene 10 0.27 ug/L 330 1.69 ug/kg
Dibenzo(a,h)anthracene 10 0.20 ug/L 330 1.99 ug/kg

TCL Semi-Volatile Organic Compounds 82701
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Table 1 
Analytical Sampling Parameters for Water, Soil, and Sediment Matrices

West Station Former MGP Site
Rochester, New York 

Laboratory RL Laboratory 
MDL Laboratory RL Laboratory 

MDL

Water Soil/Sediment2

Analyte UnitsUnits
Dibenzofuran 10 0.10 ug/L 330 1.76 ug/kg
Diethyl phthalate 10 0.11 ug/L 330 5.10 ug/kg
Dimethyl phthalate 10 0.30 ug/L 330 4.40 ug/kg
Di-n-butyl phthalate 10 0.30 ug/L 330 58.35 ug/kg
Di-n-octyl phthalate 10 0.24 ug/L 330 3.95 ug/kg
Fluoranthene 10 0.10 ug/L 330 2.45 ug/kg
Fluorene 10 0.07 ug/L 330 3.89 ug/kg
Hexachlorobenzene 10 0.45 ug/L 330 8.39 ug/kg
Hexachlorobutadiene 10 2.60 ug/L 330 8.64 ug/kg
Hexachlorocyclopentadiene 45 6.06 ug/L 330 51.04 ug/kg
Hexachloroethane 10 2.82 ug/L 330 13.06 ug/kg
Indeno(1,2,3-cd)pyrene 10 0.15 ug/L 330 4.67 ug/kg
Isophorone 10 0.32 ug/L 330 8.44 ug/kg
Naphthalene 10 0.12 ug/L 330 2.81 ug/kg
Nitrobenzene 10 0.54 ug/L 330 7.48 ug/kg
N-Nitroso-Di-n-propylamine 10 0.45 ug/L 330 13.37 ug/kg
N-nitrosodiphenylamine 10 0.26 ug/L 330 9.23 ug/kg
Pentachlorophenol 50 5.14 ug/L 1600 57.90 ug/kg
Phenanthrene 10 0.11 ug/L 330 3.54 ug/kg
Phenol 10 0.45 ug/L 330 17.77 ug/kg
Pyrene 10 0.07 ug/L 330 1.09 ug/kg

Arochlor 1016 1 0.10 ug/L 0.44 0.02 mg/kg
Arochlor 1221 1 0.10 ug/L 0.44 0.02 mg/kg
Arochlor 1232 1 0.10 ug/L 0.44 0.02 mg/kg
Arochlor 1242 1 0.10 ug/L 0.44 0.02 mg/kg
Arochlor 1248 1 0.10 ug/L 0.44 0.02 mg/kg
Arochlor 1254 1 0.10 ug/L 0.44 0.02 mg/kg
Arochlor 1260 1 0.10 ug/L 0.44 0.02 mg/kg

Polychlorinated Biphenyls 80821
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Table 1 
Analytical Sampling Parameters for Water, Soil, and Sediment Matrices

West Station Former MGP Site
Rochester, New York 

Laboratory RL Laboratory 
MDL Laboratory RL Laboratory 

MDL

Water Soil/Sediment2

Analyte UnitsUnits

Aluminum - Total 0.2 0.026 mg/L 10 1.2 mg/kg
Antimony - Total 0.02 0.0056 mg/L 15 0.69 mg/kg
Arsenic - Total 0.01 0.0042 mg/L 2 0.37 mg/kg
Barium - Total 0.002 0.00017 mg/L 0.5 0.05 mg/kg
Beryllium - Total 0.002 0.00025 mg/L 0.2 0.04 mg/kg
Cadmium - Total 0.001 0.00036 mg/L 0.2 0.06 mg/kg
Calcium - Total 0.5 0.021 mg/L 50 10 mg/kg
Chromium - Total 0.004 0.00044 mg/L 0.5 0.09 mg/kg
Cobalt - Total 0.004 0.00079 mg/L 0.5 0.11 mg/kg
Copper - Total 0.01 0.002 mg/L 1 0.5 mg/kg
Iron - Total 0.05 0.017 mg/L 10 3.1 mg/kg
Lead - Total 0.005 0.0022 mg/L 1 0.19 mg/kg
Magnesium - Total 0.2 0.0077 mg/L 20 0.7 mg/kg
Manganese - Total 0.003 0.00016 mg/L 0.2 0.031 mg/kg
Nickel - Total 0.01 0.0014 mg/L 0.5 0.14 mg/kg
Potassium - Total 0.5 0.024 mg/L 30 8.4 mg/kg
Selenium - Total 0.015 0.0061 mg/L 4 0.59 mg/kg
Silver - Total 0.003 0.001 mg/L 0.5 0.15 mg/kg
Sodium - Total 1 0.339 mg/L 140 29 mg/kg
Thallium - Total 0.02 0.0067 mg/L 6 0.66 mg/kg
Vanadium - Total 0.005 0.00098 mg/L 0.5 0.095 mg/kg
Zinc - Total 0.01 0.0036 mg/L 1 0.16 mg/kg

Mercury 0.0002 0.00011 mg/L 0.02 0.0047 mg/kg

Total Cyanide 0.01 0.005 mg/L 1 0.17 mg/kg

Notes:  
RL - Reporting Limit 
MDL - Method Detection Limit

   Solid Waste SW-846 3rd ed.  Washington, DC 1996
2  The target reporting limits are based on wet weight.  The actual reporting limits will vary
    based on sample weight and moisture content.

1  USEPA.  Office of Solid Waste and Emergency Response.  Test Methods for Evaluating

Inorganics 60101

Inorganics 7470/74711

Inorganics 9010/90121
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Table 2
Analytical Program Summary
West Station Former MGP Site

Rochester, New York

Sample Locations/Matrix Analytical Parameters Analytical Method1
Estimated Number of 

Investigative 
Samples2

TCL VOCs 8260 7 minimum
TCL SVOCs 8270 7 minimum

PCBs 8082 7 minimum
TAL Metals 6010B/7000 7 minimum

Total Cyanide 9012 7 minimum
TCL VOCs 8260 86

TCL SVOCs 8270 86
PCBs 8082 86

TAL Metals 6010B/7000 86
Total Cyanide 9012 86

TCL VOCs 8260 9
TCL SVOCs 8270 9

PCBs 8082 9
TAL Metals 6010B/7000 9

Total Cyanide 9012 9
TCL VOCs 8260 44 minimum

TCL SVOCs 8270 44 minimum
PCBs 8082 44 minimum

TAL Metals 6010B/7000 44 minimum
Total Cyanide 9012 44 minimum

Field Measured Parameters NA 44 minimum
TCL VOCs 8260 12 minimum

TCL SVOCs 8270 12 minimum
MGP Chemical Fingerprint GC/MS-SIM modified 8270 12 minimum

PCBs 8082 12 minimum
TAL Metals 6010B/7000 12 minimum

Total Cyanide 9012 12 minimum
Total Organic Carbon Lloyd-Kahn 12 minimum

Grain Size ASTM Method D-422 12 minimum
TCL VOCs 8260 6 minimum

TCL SVOCs 8270 6 minimum
PCBs 8082 6 minimum

TAL Metals 6010B/7000 6 minimum
Total Cyanide 9012 6 minimum

Investigation Derived Waste Material * * 1 soil/1 water
* Analytical parameter list and analytical methods dependant upon disposal facility requirements.

Notes:
1  USEPA.  Office of Solid Waste and Emergency Response.  Test Methods for Evaluating
   Solid Waste SW-846 3rd ed.  Washington, DC 1996.  Analytical protocols will be consistent with most recent NYS ASP requiremen
2  Number of samples subject to change and do not include field samples collected for quality control.

3  Dissolved oxygen, Specific conductance, Redox potential, pH, Turbidity.

Sediment Sampling (solid)

Sediment Sampling (pore water)

Subsurface Soil Samples from Test Pits

Surface Soil Sampling

Subsurface Soil Samples from Soil 
Borings

Groundwater Sampling (Overburden & 
Bedrock)



ATTACHMENT A 
TestAmerica  Laboratories – 

Quality Assurance Manual 
 









































































































































































































































































































































































































































































APPENDIX F 
Existing Utility Drawings 
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