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1. Introduction 

This purpose of this work plan is to describe the scope of work for the 
Remedial InvestigatiodFeasibility Study (RIFS) which will be 
conducted at the Revere Smelting and Refining Corporation (Revere) 
facility in Wallkill, New York (the site). This work plan provides a 
discussion of the objectives of the RVFS, details the types of activities to 
be completed and identifies the number and type of environmental 
samples to be collected and analyzed as part of the field program. 

A site-specific Health & Safety Plan (HASP), Field Sampling Plan 
(FSP), Quality Assurance Project Plan (QAPP) and a Citizen 
Participation Plan (CPP) have been prepared in support of this work plan. 
These documents are appendices to this work. 

The Revere Site (the site) is located at 65 Ballard Road in Middletown, 
Orange County, New York. The site is located in a suburban industrial 
area and occupies a 62-acre parcel of land. The location of the Revere 
Site is shown on Figure 1. 

Approximately one third of the property is used for plant operations. 
The remainder of the property consists of undeveloped land containing 
overgrown field, mature woodlands, wetlands, and a pond. A mixture of 
residential and commerciaVindustria1 properties are located in the 
vicinity of the site. 

The Revere site has been divided into four separate operable units (OUs): 
OU-1 On-site soil, surface water and sediment exclusive of the 

operating facility 
OU-2 On-site ground water 
OU-3 Off-site area (includes Revere parcel south of railroad tracks) 
OU-4 Operating facility (Plant area) 

This work plan covers the activities to be completed in conjunction with 
OU- 1 and OU-2. 

Final: July 24,200 1 1 O'Brien & Gere Engineers, Inc. 
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1.1. Background 

The Revere facility was constructed in 1970 and was acquired by Revere 
in 1972. The site is located in a suburban industrial area and occupies a 
62-acre parcel of land. Approximately one third of the property is used 
for plant operations. The remainder of the property consists of 
undeveloped land containing overgrown field, mature woodlands, 
wetlands, and a pond. 

Revere operates a secondary lead smelter and manufactures lead, lead 
alloys, polypropylene, and sodium sulfate crystals. The process 
materials used at the plant include spent and industrial lead-acid 
batteries, factory scrap, coal fines, hard rubber battery cases, pebble lime 
and sodium carbonate. Calcium oxide, ferric sulfate, sodium hydroxide, 
phosphoric and hydrochloric acids, and flocculants are used for process 
water treatment. 

The battery recycling process includes draining of the acid, shredding of 
the batteries, and subsequent separation of the lead-bearing material. 
The lead-bearing material is then placed into the smelter where smelting 
fluxes such as coal, fines, coke or rubber from battery cases, pebble lime 
and iron are added. Depending on the requirements, the material may be 
run through the smelter more than once to refine the mixes. Other 
additives such as red phosphorus, pyrite, sulfur, sodium nitrate, sodium 
hydroxide, tin, antimony, arsenic, and copper may also be added to refine d 
the product or make alloys. 

Revere recycles approximately 4,000,000 to 5,000,000 batteries per year 
using this process. During the late 1970's and early 1980's, large 
quantities of material containing lead slag, battery parts, and other wastes 
were disposed on the property. 

In addition to physical waste disposal, hgitive emissions have 
contributed to the deposition of metal containing material around the site. 
Specifically, furnace-feed materials were historically stored in an 
uncovered area of the property which allowed for erosion and potential 
transport of materials. In addition, historic use of uncontrolled 
ventilation units within the production facility may have resulted in 
hgitive emissions of airborne materials from the facility. 

1.2. Hydrogeology 

Based on investigations conducted to date by Revere, on-site soils have 
been generally classified into three units: 1) fill, 2) reworked glacial till, 
and 3) silty glacial till. The fill material generally consists of reworked 
till mixed with anthropogenic material such as process residuals and slag 
associate with facility operations. The reworked till and silty till are d 
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generally the same, consisting of clayey silt with varying amounts of 
sand, gravel, and rock fragments. The reworked till is generally dark 
brown to gray in color and has a greater percentage of gravel and rock 
fragments than the native till. The native till is yellowish brown to 
reddish brown in color. 

Ground water investigations conducted at the site between 1992 and 
1994 resulted in the installation of seventeen monitoring wells within the 
fill and natural materials at the site. The depths of these wells ranges 
from 8 to 33 ft below grade. In 1994, ground water levels from these 
wells ranged from approximately 1 to 18 ft below grade. Ground water 
elevation data indicated that ground water flow in the site area is 
generally to the south-southeast towards the pond under a hydraulic 
gradient of 0.10 near the process area to 0.04 ftlft within the fill deposits 
on the eastern portion of the facility. A slurry wall was partially 
completed in 1999, which may have impacted the natural flow direction 
and water levels. A site map is provided as Figure 2. 

1.3. RCRA corrective actions (CAs) 

Two CAs were completed at the site that involved the excavation andlor 
off-site disposal of impacted soils. One CA involved the removal of 
surface soils in the grassy area between the facility and Ballard Road and 
will be referred to as the North and South Lawn CA. The second CA 
involved the excavation of soils from behind the containment building 
and will be referred to as the Back CA. The approximate locations of the 
CA activities are provided on Figure 2. As illustrated on this figure, the 
North Lawn CA was completed in the area north of the driveway leading 
to the facility and the South lawn CA was completed to the south. 

The North and South Lawn CA was reportedly conducted between 
October 7, 1998 and November 17, 1998. The locations of these 
excavations provided on Figure 3 are approximate. Confirmation 
samples were collected from the sidewalls and base of the excavation 
and analyzed for total lead. The grid spacing was approximately 50 ft by 
50 ft. 

Review of field notes and sample location maps presenting the results of 
the confirmation analysis reveals that excavation was completed 
vertically in one foot layers until the lead concentration at the base of a 
given grid area was below 500 mg/Kg. The depth of the excavation at 
each of the grid areas varied from 1 to 3 feet. Laterally, the excavation 
was completed until the confirmation samples revealed lead levels less 
than 500 mg/Kg except along the driveway or Ballard Road. In these 
areas lead concentrations in excess of 500 mg/Kg remain. 

The Back or eastern fill CA was initiated on April 11, 1999 but was not 
completed. The activity involved the excavation of approximately 
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46,508 tons of impacted soil followed by stabilization and off-site 
disposal of 34,260 tons of material (soil mixed with stabilizing agent. 
Approximately 12,125 tons of treated soil and 2,600 cy of unprocessed -4 
material currently remains on site in piles. 1,259 tons of clean fill was 
used to backfill the southenunost portion of the excavation. The exact 
location of the excavation has not been established. Figure 2 provides an 
approximate location of the excavation area. No confirmation samples 
were collected from the sidewalls or bottom of the excavation except 
where backfilling occurred. 

1.4. Data gap analysis 

A data gap analysis was completed to evaluate the applicability of data 
generated during previous investigations for use in evaluation of 
remedial options. In general, the scope of the data gap analysis consisted 
of compiling available site-related information into a central database 
and geographical information system (GIs). The database and GIs were 
then utilized to evaluate existing data and aid in identifying data gaps in 
on-site surface and subsurface soils data which needed to be filled prior 
to evaluation of remedial options. Specifically, the following tasks were 
completed as part of the Data Gap Analysis. 

Site Background Evaluation 
Cut and Fill Evaluation 
Historical Data CompilationDatabase and GIs Development 
Data Usability Analysis 
Compounds of Potential Concern (COPC) Selection 
Horizontal and Vertical Extent Analysis for Surface and Subsurface 
Soils 
Development of Conclusions and Recommendations 

Details pertaining to the efforts completed and the findings of the 
evaluation are provided in the document entitled Data Gap Analysis for 
Soils, March 2001 by O'Brien & Gere Engineers, Inc. A summary of the 
findings follows. 

1.4.1. Cut and fill evaluation 
Since it is known that large quantities of process-material containing lead 
slag, battery parts, and other wastes were deposited on site property 
during the late 1970's and early 1980's, a cut and fill evaluation was 
completed to evaluate the areas on the site where deposition of process- 
waste likely occurred. A pre-construction topographic map from 1971- 
1972 was compared with a more recent topographic site map to complete 
this evaluation. 

A 1971-1972 base map was prepared by Quemetco, Inc. for Revere 
Smelting prior to acquisition of the property. At the time of acquisition 

4 
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I .  Introduction 

the property was apparently undeveloped. The Quemetco map shows a 
proposed location plan for the initial building and parking area for the 
facility. In addition, this map contains the topographic contours that 
existed prior to development. 

To assess the-type of cut-and-fill activities that historically took place on 
the property, a comparison was made between the Quemetco map and 
the most current map provided by Environmental Strategies Corp. which 
contained topography prepared by Wehran Corp. The exact date of the 
topography is unknown but it is presumed that it was completed in the 
1990's and predates the excavations that were completed as CAs at the 
site as discussed in Section 1.3. 

Figure 3 depicts the areas where differences in elevations indicate that 
process-waste deposition may have occurred. In general, the fill areas 
extend around the buildings and on the northern and eastern portions of 
the property. 

1.4.2. Surface and subsurface soil evaluation 

Surface Soil 
There is limited surface soil data for the 0 to 2 inch interval and, of the 
surface soil sample (defined as those samples less than 0.5 feet) data 
available, there is limited coverage in the site area. Furthermore, surface 
soil data within the fill area in the vicinity of the Back Excavation area is 
not valid at this point in time due to the movement of materials during 
completion of the CA. 

Based on review of the surface soil information, the far north area of the 
property appears to be clear of impacts. Confirmation samples in the 0-2 
inch interval may be appropriate. Outside of the fill area in the eastern 
portion of the site, there are four areas within OU-1 that warrant further 
evaluation. These areas include the vicinity south and west of MW-1 
(near the Containment Building), confirmation around the North and 
South lawn CA area, north and west of the Employee Parking Area, and 
north of the North Lawn Excavation area. In these areas, surface soil 
samples have been found which exceed action levels. 

Surface soil sampling should also be completed within the area 
surrounding the fill area in the back of the facility to re-evaluate the 
distribution of contaminants as a result of the more recent soil moving 
activity. This activity should include collection of the 0 to 2 inch interval 
to assess exposure risks and assess whether the recent activity involved 
redeposition of thicker layers of soil. 

SubsurJace Soil 
Similar to the surface soil distribution pattern, it appears that subsurface 
soils on the north side of the site have not been impacted by historic 
operations. This should be confirmed. 
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The horizontal and vertical extent of impacted subsurface soil has not 
been fully addressed in several areas. The primary area of impact is the 1 
fill area in back of the facility. However, there have been limited 
subsurface investigations completed within the fill area identified to be 
between the facility and the Lawn Excavation areas to assess whether 
clean fill or waste materials were placed in this area. Furthermore, of 
the three areas that have been investigated, two contained soils with total 
lead and TCLP lead levels in excess of the clean up goals. These areas 
are west of the Containment Building, near MW-1, and near the 
Crystalizer Building. Although these areas are in OU-4, the extent of 
impacted soils may extend to OU- 1. 

1.5. Conceptual site model 

The objective of a conceptual site model is to provide a basis for the 
Remedial Investigation efforts. The conceptual model has been 
developed based on review of previously collected information regarding 
site operations, site development, investigations and corrective action 
measures. 

Primary constituents of concern from the lead smelting industry include 
lead and other heavy metals used as the primary feedstock for the 
process. Additives to the process include sulfur, red phosphorus, coal, 
fluxes, and rubber battery cases. Compounds associated with these 4 
materials include metals, and semi-volatile polynuclear hydrocarbons 
(PAHs) and phenolics. Phosphoric and hydrochloric acids are used in 
the water processing. The recycling of lead batteries also generates 
sulfuric acid, which has a low pH. 

The Revere facility was constructed on an undeveloped parcel. Review 
of pre-construction topography suggests that, in order to provide a flat 
area to construct the facility, a north-south trending area along the center 
of the production area was cut and the surrounding area in all directions 
was filled. Previously collected data suggests that the area to the east of 
the production buildings was filled with waste material from the smelting 
process. Although some areas to the west of the facility were found to 
contain impacts, there is no information to suggest that this material 
consists entirely of waste. Review of an older photograph of the plant 
indicates that fill on the eastern side of the site was placed up to the low- 
lying area which is now occupied by a pond and wetland. 

Although the containment building now houses the production and waste 
materials, these materials were historically placed on the outside of the 
building prior to disposal. Furthermore, air discharges were not treated 
until the late- 1990s when a containment building was constructed for the 
raw feed stock and air treatment systems were installed. These historical 
practices may have resulted in the redistribution of site materials, 
predominantly lead, via wind and vehicular traffic. 4 
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1.  Introduction 

Ground water quality data has been collected from several monitoring 
wells since 1992. The analytical results suggest that ground water is 
impacted by low pH, lead and sulfate at levels which exceed the ground 
water standards. The area of impacts is limited to the eastern side of the 
site in the immediate vicinity of the fill area. Many of the impacted 
wells are those that have been installed within the fill material. One 
downgradient well contains elevated sulfate. The elevated levels were 
also observed the bedrock well at this location. 

Low pH has been noted at several wells in the eastern fill area including 
the water filled excavation which is the result of one of the corrective 
actions. In contrast to sulfate, the low pH and dissolved metals do not 
appear to migrate from the immediate fill area. This may be due to the 
natural buffering capacity of the native soils which neutralizes the pH 
resulting in dissolution of metals. 

Surface water samples have been collected from the discharge from the 
pond in 1981 by NYSDOT indicated that seepage to the drainage 
channel on the south side of the waste water treatment plant had pH 
levels on the order of 3.2. At the location were the drainage channel 
crossed under the railroad tracks the pH was noted to be between 4.7 and 
5.6. Lead concentration at this time was reportedly 3 ppm. In 1982 
NYDEC noted pH values on the order of 2.3 while the pH of the natural 
pond was 2.6 to 2.8. More current evaluation of the drainage channel on 
the southern side of the building reveal that the pH of the surface water 
from 1994 to 2000 ranged from 6.5 to 7.5. This suggests that the 
elevated pH discharges are not currently occumng. 

Sediment data was collected from the natural pond in 1988 by Cannonie 
reportedly contained lead concentrations ranging from 7.7 to 289 mg/Kg. 
Results of samples collected from the drainageway leading from the 
pond under the railroad tracks between 1994 and 2000 reveal 
concentrations of lead from approximately 600 to more than 1600 
mg/Kg. Of note, sulfate concentrations seem to have increased from 
between 200 and 300 mg/Kg in 1997 and 1999 to 16,000 mg/Kg in 2000. 

1.6. Objective 

The objectives of the RI will be to collect sufficient environmental data 
to address the data gaps for on-site soils in OU- 1 defined by the data gap 
analysis and evaluate the current ground water quality so that appropriate 
remedial alternatives can be evaluated in the FS. 
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2. Remedial investigation 

Previous investigations and remedial activities at the Revere site have 
generated a large volume of data pertaining to the concentration of 
constituents of concern at the Revere site. However, as stated in Section 
1, additional data needs to be generated to allow for the evaluation of the 
remedy for the soil and ground water impacts at the site. 

The following investigation activities have been identified to meet the RI 
objectives: 

surface soil sampling 
subsurface soil sampling including test pits and soil borings 
ground water quality and flow evaluation 
surface water and sediment sampling 

Table 2- 1 summarizes the activities to be completed. 

Table 2-1. Field Activities - ---.-- - .. ~ ~- -~ ~ ~ ...... ~- - 

Field Task 1 Rationale 1 Analyses 
Surface soil I *Evaluate potential direct exposure 1 Lead 

*Estimate volume of affected soils, if any TAL Metals 
*Verify soils not affected, if warranted TClfTAL (1 0%) 

TCLITAL 
Evaluation Sulfate 

Alkalinity 

samples 

Sediment 

Surface water 

Test Pits 

2.1. Surface soil 
Surface soil samples are to be collected in accordance with the 
procedures outlined in the FSP. Based on the goals of the RI, general 
considerations for the collection of surface soil samples are as follow: 

pathways 

*Evaluate sediment quality 

*Evaluate surface water qualtty 

*Define edges of process-waste fill 

Background samples will be collected to establish a background 
concentration for lead and arsenic (0-2 inch depth) 

TAL Metals 
TCVrAL (10%) 

Lead 
TAL Metals 

TCVrAL (10%) 
TAL Metals 
Hardness 

TCVrAL (1 0%) 
Lead 

TAL Metals 

In areas where waste was not disposed, and where existing samples 
were not collected from the 0 to 2-inch interval. Samples will be 
collected to verify that the area is not impacted 

w In areas where the existing 0 to 0.5-ft samples did not meet the 
cleanup objectives, deeper samples will be collected as needed in 
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addition to the 0 to Zinch interval to define the area of 
contamination 
Most of the samples will be analyzed for the constituent of -1 
concern, lead. 
10 % of the samples will be analyzed for TCL/TAL minus volatile 
organics. 

Specific locations and numbers of samples to be collected are provided 
below: 

Table 2-2. Surface Soil Sampling Plan 
I Numberof 

Location 
Background 
Between employee parking lot and north lawn 
excavation 
North of north lawn excavation 

North portion of property 

Vicinity of samples SS-5 and SS-2-3C (NE side of 

Rationale 
to establish background concentrations of lead 
nodata available 

site) 
East of eastern fill area (between fill and pond) 
West, east, and south sides of South Lawn 

Samples 
6 
3 

delineate area where historic samples exceed 
guidelines 
no 0 to 2 inch samples to confirm surface soils 
are below action levels (2 traverses with 
samples spaced at 400 R intervals along each 
traverse) 
exceedances of cleanup goals, no 0 to 2 inch 

Excavation 
Along Ballard Road -west of North and South Lawn 
excavations 
West and south of OU-4 (Plant Area) from MW-1 to 

Locations of the samples are illustrated on Figure 3. 

5 

6 

5 (0 to 2 inch) . - 
samples 
No data 
no 0 to 2 inch data; some exceedances of 

MW-3 
Northeast of pond 

2.2. Test pits 

5 (0 to 2 R) 
. 

1 
6 (0 to 2 inch) 

deeper soils 
no 0 to 2 inch data; exceedances of deeper 
soils 
exceedances of cleanup goals, no 0 to 2 inch 

As discussed in section 1.4.1, fill areas were identified using cut and fill 
analysis from topographic maps of the site. As illustrated on Figure 3, 
the fill areas extend around the buildings and on the northern and eastern 
portions of the property. Based on our current understanding of the site 
from previous analytical data and site operation summaries, the fill areas 
identified to the west and north of the facility are generally considered to 
be clean fill that was placed for the purposes of providing a level surface 
for the placement of the buildings and other infrastructure for the facility. 
The fill area on the east side of the operating facility is considered to be 
process waste material. The material on the south side of the facility is 
also thought to be process waste. 

6 (0 to 2 R) 
6 (0 to 2 inch) 
6 (0 to 2 R) 
6 (0 to 2 inch) 

samples 
no 0 to 2 inch samples (if wet, then no samples 
will be collected 

To assess the horizontal extent of the fill material, test pits will be 
completed around the northern and eastern sides of the eastern fill area as 
shown on Figure 4. 
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2. Remedial investigation 

To minimize the potential for mixing the process waste with native 
materials, the test pits will be completed beginning from a point outside 
of the presumed backfill and proceed toward the fill area and backfilling 
of the test pit will occur as the test pit is advanced. The test pits will be 
completed to between 4 and 8 ft below grade and advanced toward the 
fill area until evidence of the fill material is observed. Once the edge of 
the fill is encountered, a flag will be placed at grade to demark the edge 
of the fill. Soil borings will subsequently be used to define whether 
concentrations of lead in soils outside of the identified fill material are 
below clean-up objectives. 

Because it is not possible to visibly differentiate the fill from the native 
soils, x-ray fluorescence (XRF) will be used to screen selected soil 
samples in the field for the presence of lead. The lead values will be 
used to establish the extent of fill. Field screening will be implemented 
in accordance with the procedure outlined in the FSP. Up to 10 samples 
will subsequently be analyzed for total lead by the analytical laboratory 
for use in verification and correlation of the field screening data. 

To further evaluate the distribution of lead concentrations within the 
various particle sizes of the fill material, up to four samples of the fill 
will be collected for grain-size and laboratory analysis. A sieve analysis 
will be conducted on each of the samples using, at a minimum, a No. 60 
.sieve to separate the fraction of soils less than 250 pm. Up to four 
additional coarser sieves will be used as appropriate to further divide the 
coarser fraction. Selected fractions will be analyzed for lead to assess 
the lead distribution with respect to grain size. 

2.3. Soil borings 

Subsurface soil samples are to be collected in accordance with the 
procedures outlined in the FSP. Based on the goals of the RI, general 
considerations for the collection of surface soil samples are as follow: 

Background samples will be collected to establish a background 
concentration for lead and arsenic 
TCLP analyses will be conducted where historic lead concentrations 
are significant 
The samples will be analyzed for the constituent of concern, lead. 
10% of the samples will be analyzed for TCLiTAL parameters. 

Specific locations and numbers of samples to be collected are provided 
below: 
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Table 2-3. Soil Boring Plan 

Location 
Within the driveway 

Vicinlty of SS-9 - 
North and east of the 
Eastern Fill area 
North of Plant Area 

Fill Area south of Plant 

Note: depth will be limited by method 

I process waste may have been placed in this area 
verify sample that had 3500 ppm lead at 0.5 to 1 R 
 definet the 

Area 
Within fill area East of Plant - 
Along Ballard road 
Within excavation 
Shallow monitoring well 
borinas 

Locations of the soil borings are provided on Figure 4. 

to confirm that there are no exceedances of clean-up goals in soils within 
fill areas 
to define horizontal and vertical extent of fill material exceeding clean-up 

Soil borings will be completed using hollow stem auger or direct push 
methods depending on the type of soils encountered. Samples will be 
collected continuously during completion of the borings. A portion of 
each 2 ft sampling interval will be placed in an appropriate analytical- 
grade container for submittal to the laboratory. The number of samples 
identified in Table 2-3 will be selected for analysis. The remainder of 
the samples will be held for potential future analysis pending the results 
of the analysis of the selected samples. 1 

2 
5 

goals within this area 
to establish the maximum depth of impacted soils 
to identify if fill is present at depth in these areas 
to evaluate vertical extent of impacted soil at base of excavation 
to evaluate impacts from soils to ground water 

2.4. Monitoring well installations 

3 

4 

Historical investigations have resulted in the installation of 2 1 overburden 
and 4 bedrock monitoring wells at the site. In addition, three new 
monitoring wells were installed in June 200 1 to augment the monitoring 
well network within the main plant area. The locations of these wells are 
shown on Figure 6. Table 2-4 summarizes the well construction 
information. As indicated on the figure and table, 15 wells have been 
abandoned. The majority of these abandoned wells were located in and 
around the fill area on the eastern side of the facility. 

I 
2R 

20 R 

1 2 
6 
2 
3 

While the current monitoring well network allows for the evaluation of 
ground water quality migrating from the operating area and from the 
Revere property to the south, the network does not allow for the 
evaluation of ground water impacts from the fill area and migration to 
the southern parcel. Therefore, four additional monitoring wells will be 
installed during the RI to better evaluate the potential for migration of 
site-related constituents from the fill area to the southern parcel. 

8R 

20 ft 

Three of the new wells will be installed within overburden material and 4 
one will be installed within bedrock as shown on Figure 6. The 

ttO'Brien & Gere Engineers, Inc. 12 Final: July 24,2001 
I:\DIV71#ojects\l0653\26408\5-rpts\riwpWFSWP.d0~ 

1 1  
2 

2 

3 

20 ft 

1 

5 f l  
- 

5 ft* 
20 

2 
2 
1 



2. Remedial investi~ation 

overburden wells will be installed at a depth to monitor the shallow 
ground water. Based on information from other wells installed in the 
area the shallow overburden wells will be completed to between 8 and 20 
ft below grade. The bedrock well will be installed between 30 and 45 ft 
deep depending on the depth that bedrock is encountered. The bedrock 
well screen will be set a minimum of 5 ft below the bedrock. Surface. 
Well completion details are provided in the FSP. 

To assess potential influence of fill or soils on the ground water quality 
of each of the overburden monitoring wells, a soil sample will be 
collected from the screened interval for analysis. The samples will be 
analyzed for TAL metals. 

2.5. On-site excavation sampling 

The excavation on the eastern side of the plant building remains open 
and is currently filled with water, presumably from surface water runoff 
and ground water infiltration. The bottom of the excavation was never 
sampled during completion of the excavation program, Therefore, to 
evaluate the presence of lead at the base of the excavation three samples 
will be collected for analysis. The sampling crew will select the locations 
at the time of collection. Approximately 5 ft of water is in the 
excavation; sediment sampling techniques will be used to collect the 
samples as outlined in the FSP. 

Sample locations within the excavation will be accessed using a flat- 
bottomed boat. Samples will be collected using push core techniques as 
described in Section 2.5. The push core will be advanced to 
approximately 3-ft or refusal, which ever occurs first. Each core will be 
segregated into three samples for analysis. The sample intervals for 
analysis will be selected to represent surface, mid and lower portions of 
the core. 

2.6. Sediment sampling 

As illustrated on Figure 6, a small stream runs from north to south along 
the west side of the plant area. The stream crosses under the railroad 
tracks bordering the south side of the plant and traverses southward 
across the southern parcel of the property. A second stream originates 
from the pond located to the north of the railroad tracks on the eastern 
side of the Revere property. This stream crosses under the railroad 
tracks to the southern parcel and joins the other stream. Samples of the 
sediment from this stream and pond have been collected during previous 
investigations and suggests that the stream and pond are impacted. 
Additional samples will be collected from these features to address 
current conditions for the purposes of evaluating remedial scenarios. 

Sediment samples will be collected from five locations identified on 
Figure 5. Two of these locations are within the pond and three are 
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located within the streamldrainage channel. The samples will be 
collected from the streamldrainage channel, or in the case of the pond, 
where standing water is present. Samples will be collected from likely 4 
depositional areas located along the primary flow channels or preferred 
flow pathways using polycarbonate tubes. Sample collection methods 
are defined in the FSP. 

It is anticipated that the majority of sediment samples will be collected 
using push core techniques. Push core sampling techniques employ 
manual penetration of sediment using a sampling device that contains a 
polycarbonate tube to collect the sediment core. The device also consists 
of a handle that contains a check valve to allow air to escape during 
sediment penetration and develops a vacuum to retain the core as it is 
recovered. It is anticipated that three-inch diameter polycarbonate tubes 
will be used. 

Within the pond the push cores will be manually advanced to 
approximately 3-ft or refusal, which ever occurs first. Within the stream 
the push cores will be advanced to 2-ft or refusal, whichever occurs first. 
Generally, refusal represents the full sediment column consisting of the 
unconsolidated material. If bedding material contain a large fraction of 
cobbles, rocks, and boulders, push core sampling methods may not work. 
for these locations sediment will be collected from depths of up to 1 foot 
using a soil auger modified with polycarbonate tubing and two 6-inch 
samples will be collected for analysis (0 to 6 inches and 6 to 12 inches). 

At the pond locations, up to three samples will be selected for analysis at 4 
the following intervals: 0 to 6 inches, 12 to 18 inches and the last 1 ft 
interval within the core barrel. In the stream bed, two samples will be 
selected for analysis from the following intervals: 0 to 6 inches, and 12 to 
24 inches. The samples will be analyzed for lead. One sample from the 
pond and one from the streamldrainage channel will be analyzed for 
TCLITAL parameters. 

2.7. Surface water sampling 

Surface water samples are collected quarterly from two locations: the 
point at which the stream exits the southern parcel and from the pond. 
These data will continue to be collected and will be used for the remedial 
alternative evaluations. No new sampling locations are proposed. 

2.8. Ground water sampling 

Ground water samples are currently being collected quarterly from 
selected monitoring wells. To further evaluate the ground water quality 
at the site, ground water samples will be collected from each of the four 
ground water monitoring wells installed as part of this study in addition d 
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to MW-13. If possible, the timing for collection of the ground water 
samples will coincide with a quarterly monitoring event to allow for the 
data to be used for both, the RI and the monitoring program 
requirements. 

Ground water samples will be collected using low-flow sampling 
techniques to minimize the potential for turbid samples. The sampling 
procedures are detailed in the FSP. Prior to initiating the sample activity, 
water levels will be measured at each of the wells and piezometers to 
allow for an evaluation of ground water flow characteristics. 

The collected ground water samples will be analyzed for TCL/TAL 
parameters, alkalinity, and total sulfate. Conductivity, turbidity, and pH 
will also be measured using field instrumentation during sample 
collection. 

2.9. Analytical program 

Based on the site history and historic data collected from the Revere site, 
inorganics are the constituents of concern. As identified by the data gap 
analysis, areas where lead in soil exceeded clean-up goals encompassed 
those areas where arsenic or antimony also exceeded clean-up goals. 
Therefore, the sampling program developed for the RI focuses on the 
identification of those locations where lead exceeds clean-up objectives. 
In addition, to confirm that there are no other constituents that may 
govern the remedial goals of the program, a percentage of samples will 
be analyzed for TCLITAL parameters. 

In addition to lead analysis, approximately 10 % of the samples collected 
will be analyzed for TCL/TAL parameters to verify that there are no 
other constituents of concern present that require evaluation. In addition, 
selected samples collected from fill areas previously defined as 
containing high levels of lead will also be analyzed for TCLP lead to 
identify the presence of characteristic hazardous waste. 

As stated in Section 2.7, ground water samples will be analyzed for 
TCL/TAL parameters, alkalinity, and sulfate. Conductivity, turbidity, 
and pH will also be measured using field instrumentation during sample 
collection. 

The QAPP defines the specific requirements of the analytical program. 
In general, the samples will be analyzed using New York State 
Analytical Services Program (NYSASP) methods and procedures. Level 
IV data quality objectives will be used and Category B deliverable 
packages will be provided. The data will subsequently be evaluated for 
conformance with the QAPP and a Data Useability Summary Report 
(DUSR) will be prepared to document the integrity of the data for use in 
the evaluation of remedies. 
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Table 2-5 summarizes the sampling and analysis program identified for 
the site. 4 

2.10. Decontamination 

Drilling tools and non-disposable sampling equipment used during the 
implementation of the remedial investigation will be decontaminated in 
accordance with the decontamination procedures outlined in the FSP. At 
a minimum decontamination of drilling and excavating equipment will 
be completed between each boring. Sampling equipment will be 
decontaminated following sample collection of each location. 

A decontamination pad shall be set up on-site for use during 
decontamination of the drilling and excavating equipment. Water 
generated during this procedure will be treated through the on-site waste 
water treatment system. 

2.11. Investigation derived waste handling 

Soils generated during the investigation such as drill cuttings will be 
placed under the cover of one of the piles of unprocessed soil from the 
previous corrective action. Soil from the test pits will be placed back 
into the test pit in the order from which it was removed. Backfilling of 
the test pits will be completed in lifts with limited compaction by the 

4 
backhoe bucket. 

Water generated during the decontamination and well purging activities 
will be contained in 55-gallon drums or a single plastic tank for later 
characterization and offsite disposal. 

2.12. Survey 

Surveying activities will be completed on two occasions during the RI. 
A preliminary survey will be completed prior to initiation of the field 
activities to locate proposed surface soil and soil boring locations that are 
identified to further delineate previously identified impacted areas or 
confirm that previously completed Correction Actions were complete. 
Up to two benchmarks will be established (location and elevation) at the 
time the preliminary survey is completed for use by the field crews as 
appropriate. 

Following completion of the RI, the locations of the sampling activities 
will be surveyed. Horizontal and vertical data will be obtained for soil 
borings and monitoring wells. Horizontal information will be established 
for surface soil, test pits, surface water and sediment samples. 

A New York-licensed surveyor will be used to complete the survey. 
Horizontal locations will be established to an accuracy of 0.1 ft using a 

4 

uO'Brien & Gere Engineers, Inc. 16 Final: July 24,200 1 
I:\DIV71\Projects\10653\26408\5~rpts\riwpWFSWP.doc 



2. RemediaI investigation 

nearby USGS datum. Elevations will be established to an accuracy of 
0.01 inch using the National Geodetic Vertical Datum 1929. 

2.13. Ground water user survey 
A ground water user survey will be completed to identify and locate 
residential, commercial, municipal and industrial users within a one mile 
radius of the site. This information will be used to further assess the 
potential exposure pathways. 

The ground water user survey will include review of publicly available 
data from the United States Geological Survey (USGS), local health 
department and other appropriate agencies. 

Information such as well size, depth, geologic units, well yields and 
water uses will be compiled, if available, and incorporated into the RI 
report. 
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3. Health and environmental risk assessment 

This document outlines the procedures and methods that will be applied 
to assess the potential risks to human receptors posed by exposure to lead 
at the site. A human health risk assessment addressing lead 
concentrations in soil and groundwater at the site will be completed. The 
objective of the risk assessment will be to evaluate the potential adverse 
health effects in receptor population potentially exposed to lead at the 
site. The human health risk assessment will be organized into four basic 
sections: data evaluation, exposure assessment, toxicity assessment/body 
burden analysis, and risk characterization. 

3.1.1. Data evaluation 
The objective of the data evaluation will be to determine if the data 
generated by field sampling and analysis is suitable for risk assessment 
purposes. The steps that will be performed in the data evaluation process 
include: 

compilation of data available from the site investigations and 
classification of data according to medium sampled, 
compilation of data available from the site investigations according 
to sample location, 
evaluation of data quality with respect to laboratory qualifiers and 
detection limits, and 
comparison of the concentrations of potential site related compounds 
with background levels. 

Based on the evaluation, a set of data suitable for use in the human health 
risk assessment will be developed. The dataset will be compiled into a 
relational database to facilitate data manipulation and incorporation into 
the assessment. 

3.1.2. Exposure assessment 
Exposure is defined as the contact of a receptor (humans in the case of a 
health risk assessment) with a chemical or physical agent. An exposure 
pathway describes a mechanism by which a receptor may be exposed to 
constituents at or originating from a site. The objective of the exposure 
assessment is to identify and characterize exposure pathways at the site, 
and determine or estimate the likely magnitude, frequency, duration, and 
route of exposure of human receptors that may be exposed. There are 
several factors which influence potential exposure to inorganic 
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constituents such as lead and these will be addressed to the extent 
practicable. The exposure assessment consists of the following steps. -9 

a. Characterization of exposure setting. In this step, the exposure 
setting is characterized with respect to the general physical 
characteristics of the site and the characteristics of the populations 
on and near the site. Basic site characteristics such as climate, 
vegetation, ground water hydrology, and the presence and location 
of surface water are identified. 

b. Characterization of exposure pathways. In this step, the potential 
exposure pathways for previously identified receptor populations 
are identified and characterized. Exposure pathways are identified 
and characterized based on consideration of the sources, releases, 
types, and location of constituents at the site. Exposure pathways 
may be classified as being complete or incomplete. A complete 
pathway is an exposure pathway in which exposure of receptors 
may occur, under the site specific conditions. An incomplete 
exposure pathway is an exposure pathway for which it is 
determined that receptors would not be exposed under the 
specified conditions. Incomplete exposure pathways are not 
considered further in the risk assessment. For complete exposure 
pathways, exposure points (locations where receptors may contact 
on-site chemical residues) are identified. 

c. Quantification of exposure. In this step, the magnitude, frequency, 
and duration of exposure for the complete pathways are estimated. 4 
This involves the estimation of exposure point concentrations, 
which may involve the use of fate and transport models, or may 
be based on the statistical evaluation of chemical data from the 
site. Based on the exposure point concentrations, and the 
estimated frequency, duration, and route of exposure, the 
estimated intakes of the on-site chemicals by receptor populations 
are estimated. 

Special considerations for lead 
Unlike exposure to many organic compounds, heavy metals have a 
complex chemistry which can substantially impact (1) exposure to the 
constituents, and (2) the adverse effects resulting from exposure. A 
specific issue that will factor in to exposures to heavy metals such as 
lead is the constituent's bioavailabiliv. Bioavailability is a measure 
of the extent to which the body can absorb the compound following 
exposure. The bioavailability of a heavy metal such as lead is 
influenced by three factors: particle size, the chemical form, and the 
geochemical matrix in which the compound is found. 

For example, heavy metals such as lead that are often bound to other 
molecules when they are present in soil. If the lead particles are 
bound to large molecules and this complex is ingested, the lead can 
pass through the body without being absorbed into the bloodstream 
(USEPA 2001). These particles may be too large to be absorbed or 4 
dissolved, and therefore in these instances exposure to lead does not 
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equate to an adverse effect. Particle size also factors into the total 
amount of lead to which a person is exposed. Larger particles tend to 
be less mobile due to the increased bulk and weight of the particle. 
For instance, larger particles are not easily transported via wind, and 
are less likely to become components of indoor air dust particles. 
Because particle size influences both exposure and bioavailability, to 
the extent that this data is available it will be used to refine these 
aspects of the exposure assessment. The Technical Review 
Workgroup for Lead (TRW) recommends that the fine fraction (less 
than 250 p) be used to predict exposure to lead in surface soil via 
incidental ingestion (USEPA 2000). 

The chemical form is the second factor to consider, although it will 
not be directly measured for this assessment. Certain chemical forms 
and complexes of lead are more soluble and therefore bioavailable 
following exposure. Thirdly, the geochemical matrix is a 
consideration. These factors will be addressed qualitatively in the 
assessment. 

3.1.3. Toxicity assessment 
The purpose of the toxicity assessment is to weigh available evidence 
regarding the potential for site related chemical residues of potential 
concern to cause adverse effects in exposed individuals. In the case of 
lead, the toxicity assessment is different compared to a chemical risk 
assessment for other compounds. Traditionally, reference toxicological 
information which provides a dose-response estimate of the relationship 
between exposure and the increased likelihood and/or severity of toxic 
effects is identified for the chemicals of potential concern. However, 
since reference doses have not been established by the United States 
Environmental Protection Agency (USEPA) for lead exposure, the 
toxicity assessment will be comprised of the calculated fetal blood lead 
levels and a comprehensive toxicity profile for lead. The toxicity profile 
will collate toxicological information on the effects of lead exposure by 
credible references such as the USEPA; Agency for Toxic Substances 
and Disease Registry (ATSDR); and scientific, refereed journals. 

3.1.4. Risk characterization 
The purpose of the risk characterization step is to quantify the potential 
health risks to receptors that may result from exposures to on-site lead. 
The specific methodologies for the surface soil assessment and ground 
water and surface water assessments are presented in the sections below. 
Given the respective methodologies to be applied, the risk 
characterization for surface soil will be presented as predicted blood lead 
levels in fetuses in women of child-bearing age exposed to lead in site 
soils. The potential implications for other human receptors at the site 
will be qualitatively assessed based partially on the results for the 
predicted adult blood lead levels. 
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The risk characterization for exposure to ground water and surface water 
will be based on the USEPA's action level in water, as described below 4 
in Section 1.3. 

3.1.5. Methodology - soil 
The USEPA's procedures for assessing risks to adults exposed to lead in 
soil will be applied to this evaluation (USEPA 1996). This approach was 
chosen because the methodology was specifically developed for 
assessing risks from non-residential adult exposures to lead in soil. The 
approach is recommended by the TRW as a useful approach for 
assessing places of employment which have lead contaminated soils. 

The USEPA (1996) model assesses lead intake from soil and relates this 
exposure to blood lead levels in adult women of child-bearing age. The 
USEPA has identified children as a subpopulation that is particularly 
sensitive to lead exposures, and therefore has sought to limit childhood 
exposures to lead. Therefore, although this model was designed to assess 
non-residential exposure scenarios, the ultimate goal is to predict blood 
lead levels in children borne to women exposed to lead in soil from 
workplace exposures. Women of child-bearing age are identified as 
potential receptors for the adult lead uptake model since they represent a 
means of exposure to the sensitive population (children). Potential 
implications for other receptors will be assessed qualitatively and 
described in the risk characterization. 4 

The first component of the model predicts the mean estimate of blood 
lead concentrations in adults that are exposed to soil lead concentrations 
at the site. This equation is presented below. 

PbS x BKSF x IR, x AF, x EF, 
PbBadult, cmhal = PbBadult.O + AT 

Where: 
PbBadu~t,ccntral Central estimate of blood lead concentrations 

(pg/dL) in adults (i.e., women of child-bearing 
age) that have site exposures to soil lead at 
concentration, PbS. 

PbS 

Typical blood lead concentration (pg/dL) in 
adults (i.e., women of child-bearing age) in the 
absence of site exposures to the site that is being 
assessed. 

Soil lead concentration in the fine fraction (less 
than 250 pm) (pg/g) (appropriate average 
concentration for individual). 

4 
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BKSF Biokinetic slope factor relating (quasi-steady state) increase in 
typical adult blood lead concentration to average daily lead uptake 
(pg/dL blood lead increase per pg/day lead uptake). 

Intake rate of soil, including both outdoor soil 
and indoor soil-derived dust (g/day). 

AFs Absolute gastrointestinal absorption fraction for 
ingested lead in soil and lead in dust derived 
from soil (dimensionless). 

Exposure frequency for contact with assessed 
soils andlor dust derived in part from these soils 
(days of exposure during the averaging period); 
may be taken as days per year for continuing, 
long term exposure. 

AT Averaging time; the total period during which soil contact may 
occur; 365 days/ year for continuing long term exposures. 

The predicted adult blood lead levels from exposure to lead in site soils 
can then be translated to a resultant fetal blood lead level. The USEPA's 
Office of Solid Waste and Emergency Response guidance calls for the 
establishment of cleanup goals to limit childhood risk of exceeding 10 
pg/dL to five percent (USEPA 1994). The resultant fetal blood lead 
levels will be predicted using the following equation. 

Where: 

GSDi. adult 

Goal for the 95" percentile blood lead 
concentration amount fetuses born to women 
having exposures to the specified site soil 
concentration. This is interpreted to mean that 
there is a 95 percent likelihood that a fetus, in a 
woman who experiences such exposures, would 
have a blood lead concentration no greater than 
PbBfc(al,~.95,goal (i.e., the likelihood of a blood lead 
concentration greater than 10 pg/dL would be 
less than five percent, for the approach described 
in this report (USEPA 1996)). 

Estimated value of the individual geometric 
standard deviation (dimensionless); the GSD 
among adults (i.e., women of child-bearing age) 
that have exposure to similar on-site lead 
concentrations, but that have non-uniform 
response (intake, biokinetics) to site lead and 
non-uniform off-site lead exposures. The 
exponent, 1.645, is the value of the standard 
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normal deviate used to calculate the 95' 
percentile from a lognormal distribution of 
blood lead concentration. 4 

Rfaa~matemal Constant of proportionality between fetal blood 
lead concentration at birth and maternal blood 
lead concentration (dimensionless). 

The USEPA provides suggested default values for the parameters in the 
above equations (USEPA 1996). These default values for parameters 
such as PbBdulGo, BKSF, AFsy EFs, I%, GSDi, adult, Rf&aemal will be 
applied to this assessment. If site-specific information for exposure 
frequency is available, it will be used and compared to the results for the 
USEPA default value. 

3.1.6. Methodology - Ground water and surface water 
To evaluate potential effects from exposure to lead in ground water, the 
detected concentrations will be compared with the USEPA action level 
for lead in water (15 p a ) .  For assessment of potential adverse effects 
caused by exposure to drinking water (if applicable), this comparison 
will be the extent of the evaluation. However, for exposure via other 
complete exposure pathways that are identified, a comparative dose will 
be calculated from the USEPA water action level as follows: 

-1 
l 5 ~ x 1 n g ( & ] x  XCP Risk based dose (mg/kg - day) = - 

L BW (kg) 
Where: 

Ing Daily water ingestion 
BW Body weight 
CF Conversion factor 

A lead dose for site specific exposure will be calculated based on the 
identified complete exposure pathways and compared with the 
comparative dose for drinking water ingestion. The parameter values for 
body weight and daily water ingestion (at 15 p a )  will chosen from 
USEPA studies and guidance when complete exposure pathways are 
identified. 

3.2. Fish and wildlife impact analysis (FWIA) 

Evaluations of potential impacts to ecological receptors at hazardous waste 
sites in New York State are performed in accordance with guidelines 
prepared by the New York State Department of Environmental 
Conservation (NYSDEC). The NYSDEC document, entitled "Fish and 
Wildlife Impact Analysis at Inactive Hazardous Waste Sites (FWIA)" 4 
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(1994), presents a stepwise approach to evaluating ecological impacts that 
allows decisions to be made regarding the need to proceed to subsequent 
steps based on the results of the previous steps. The 1994 document is a 
revision of the 1991 FWIA guidance cited in the Work Plan. There are 
five Steps of a FWIA as follows: 

Step I - Site Description - presents a physical description of the site and 
evaluates potential ecological receptors based on covertype associations. 

Step I1 - Contaminant Specific Impact Analysis - identifies complete 
exposure pathways for ecological receptors and evaluates the impact of the 
exposure on the receptors. 

Step I11 - Ecological Effects of Remedial Alternatives - evaluates each of 
the identified potential remedial alternatives for their impacts on the 
habitats and receptors of the site. 

Step IV - Implementation of Selected Alternative in Design - delineates the 
ecological resources affected by the remedy and identifies methods for 
protection, restoration, or replacement of affected resources. 

Step V - Monitoring Program - monitors and evaluates the efficiency of 
the remedial design in operation at protecting ecological resources. 

Step I A through D and Step I1 A, B and C will be completed to provide an 
understanding of the ecological receptors, exposure pathways, constituents 
of ecological concern and the ecotoxicity of the identified constituents. 
Per the NYSDEC (1994) guidance document, Step I - Site Description of 
the FWIA consists of the following: 

A. Site Maps 
1. Topographic Map 
2. Covertype Map 
3. Drainage Map 

B. Description of Fish and Wildlife Resources 
1. Fish and Wildlife Resources and Covertypes 
2. Fauna Expected Within Each Covertype and 

Aquatic Habitat 
3. Observation of Stress 

C. Description of Fish and Wildlife Resource Values 
1. Value of Habitat to Associated Fauna 
2. Value of Resources to Humans 

D. Identification of Applicable Fish and Wildlife Regulatory 
Criteria 

Step I1 - contaminant-Specific Impact Assessment consists, in part, of: 

A. Pathway Analysis 
B. Criteria-Specific Analysis 
C. Toxic Effect Analysis 
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As part of the Step IIA Pathway Analysis, a conceptual site model and 
exposure pathway analysis for the site will be developed. The 
conceptual site model describes the site and its environs, and presents 4 
hypotheses regarding the contaminants present, their routes of migration, 
and the potential exposure of human and ecological receptors. The 
conceptual site model will describe potentially affected media at the site, 
potential routes of migration, and receptor populations. Based on the 
conceptual site model, the potential exposure pathways at the site are 
identified and qualitatively described. The Step IIB Criteria-Specific 
Analysis will compare site contaminant levels to applicable criteria. This 
comparison will provide an assessment of potential impact to site 
biological receptors. 

Based on existing information obtained from previous site investigatory 
activities, it appears that constituent concentrations in site media warrant 
performance of the Step IIC Toxic Efect Analysis. A toxic effect 
analysis presumes that fish and wildlife resources have been identified 
and that the contamination of resources and complete exposure pathways 
exist. Performance of the toxic effects analysis requires specific 
toxicological and ecological information. An analysis of toxic effects 
may look at individual organisms, populations, communities or 
ecosystems. The appropriate level of analysis will be selected based on 
the results of the previous Steps of the FWIA. 

Food chain modeling 
For the purposes of this Work Plan, the toxic effects posed to ecological 
receptors at the site will be evaluated through the performance of a e 
screening-level risk calculation using food chain modeling. Food chain 
models are a commonly used tool for assessing the transfer of detected 
constituents from the source to receptors in different trophic levels. In 
food chain modeling, the chemical body burden in selected receptors at 
various trophic levels is estimated based on site-specific data, receptor 
specific information (such as feeding habits, habitat utilization, life 
history information), and measured or modeled estimates of constituents 
in media to which the receptors are exposed (soiVsediment, water, food 
base). As part of the screening-level risk assessment, conservative 
literature-derived biota-sediment accumulation factors (BSAF), bio- 
accumulation factors (BAFs), or bio-concentration factors will be applied 
to estimate the levels in the food base. The Total Daily Intake (TDI) or 
body burden of chemicals to identified receptors via feeding and direct 
contact is then calculated and compared to No Observed Adverse Effects 
Levels (NOAEL) or tissue residue threshold values to derive a Hazard 
Quotient (HQ). The HQ is a unitless ratio of a receptor's TDI 
(mg/kg/day) to the NOAEL (mg/kg/day). HQ results less than or equal 
to 1 indicate adverse effects are not likely to modeled receptors. HQ 
results greater than 1 do not necessarily indicate ecological impact, but 
indicate that the exposure pathway may require further evaluation 

The constituents to be evaluated and the parameters to be utilized in the 
calculation of the HQ (i.e. assessment endpoint receptors, life history 
parameters, bioconcentration factors, NOAELs or other toxicity -1 
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3. Health and environmental risk assessment 

reference values) will be selected, in part, based on the results of the 
previous Steps of the FWIA. 

If the screening-level risk assessment indicates that adverse ecological 
effects at the site are likely, additional activities associated with the 
performance of the ecological risk assessment, such as refinement of the 
food chain model to be reflective of actual site conditions or the 
collection of additional site media data, may be required. Additional 
ERA steps beyond the screening-level risk assessment are not within the 
scope of this Work Plan. Therefore, if it is determined that additional 
ERA steps are warranted, consultation between the involved parties will 
occur. 
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* 
4. Focused remedial investigation report 

The focused Rl Report will integrate and present the results of the focused 
Rl and applicable historical information. The report will incorporate the 
following components: 

Introduction including purpose and objectives of the assessment, site 
history, site location and description, and regional setting. 
Site base map with field investigation locations. 
Field investigation procedures including surface soil sampling, 
subsurface soil sampling, monitoring well installation, ground water 
sampling and analysis. 
Site conceptual model including site hydrogeology, and nature and 
extent of ground water contamination. 
Results of the risk assessment and FWIA 
Applicable chemical-specific standards, criteria, and guidelines 
(SCGs) evaluation. 
Conclusions and recommendations, including the necessity for 
remedial action. 

Data generated during the RWFS will be added to the existing database of 
historical data arranged and presented in a report in a clear and logical 
format using tables, graphs, and figures. Analytical data will be 
presented on computer-generated summary tables. Various data 
summaries will include analytical results sorted by sample location. 

Graphical displays will present the Site layout and sample locations. 
Maps depicting the areal extent of contaminant concentrations will be 
prepared. Generally, graphical displays will be prepared using 
computer-aided designidrafting (CADD) techniques. 

Supporting data including laboratory analytical data, soil boring logs, 
and ground water sampling logs will be included in the report. The 
DUSR will be included as an appendix. 

Evaluation of data will include reports that have been developed 
summarizing previously completed investigations. A list of available 
investigations is provided in references. 
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5. Focused feasibility study 

As outlined in the introduction section of this Work Plan, a number of 
investigations and remedial activities have taken place at the Revere site. 
As part of these activities, constituents of concern have been identified 
and remedial alternatives have been evaluated. Therefore, the Feasibility 
Study (FS) completed for the on-site soils and ground water will be 
focused to the extent that the corrective measures have previously been 
evaluated under RCRA, public input has been provided, and there are 
limited alternatives for remediating metals in these media. A range of 
alternatives from "no action" to complete removal will be evaluated. In 
addition, to the findings of the RI, the FS will incorporate applicable 
portions of the previously completed corrective measures studies to assist 
the evaluation of alternatives. 

The FS will be conducted consistent with USEPA's Guidance for 
Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA (1988) and NYSDEC's Technical and Administrative 
Guidance Memorandum entitled Selection of Remedial Actions at 
Inactive Hazardous Waste Sites (1990). The results of the FS will be 
documented in the RVFS Report; the outline of the FS Report will 
consist of the following: 

Review of work completed during corrective measures study, 
corrective measures implementation plans and reports 
Development and Screening of Remedial Alternatives 
Development of remedial action objectives for the site based on 
consideration of site contaminant and exposure migration 
pathways and potentially applicable standards, criteria, and 
guidelines (SCGs) 
Estimation of areas and volumes of media to be addressed 
Development of general response actions 
Identification and screening of remedial technologies and 
process options 
Development of remedial alternatives 
Screening of remedial alternatives (if necessary to reduce the 
range of alternatives for detailed analysis) 

Detailed Analysis of Alternatives 
- Individual analysis of alternatives based on the following 

criteria: 
- Overall protection of human health and the environment 
- Compliance with SCGs 
- Long term effectiveness and permanence 
- Reduction of toxicity, mobility, or volume through treatment 
- Short term effectiveness 

w Implementability - Cost 
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- State acceptance 
Community acceptance 

- Comparative analysis of alternative based on the above criteria, 4 

including identification of the preferred remedy 
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6. Schedule 

A schedule for implementation of  the RVFS Work Plan is provided as 
Figure 7. 
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Table 2 4  
Ground Water Monitoring Well Information 

Revere Smelting And Refining Site 
Wallkill, New York 

Top of Ground Well Bottom Well 
PVC Casing Elevation Elevation Depth Status 

well (msl) (msl) (ft) (ft) 

Overburden Wells 
MW-1 520.24 
M W-IA 520.29 
M W-2 513.42 
M W-3 509.47 
M W-4 512.80 
M W-4A 513.02 
MW-5 514.72 
MW-6A 509.14 
MW-7 526.63 
MW-8 525.49 
M W-8 R 526.21 
MW-9 51 9.35 
MW-10 499.98 
MW-11 533.48 
MW-12 502.09 
MW-13 483.32 
MW-14 483.38 
MW-15 486.47 
MW-16 495.22 
MW-17 491.46 
MW-18 533.28 
RSR Well 519.65 

13.26 ABANDONED 
23.56 ABANDONED 
26.69 ABANDONED 
21.96 ABANDONED 
18.09 ABANDONED 
32.81 ABANDONED 
19.68 ABANDONED 
15.99 ABANDONED 
14.31 QTR. MON. 
7.84 ABANDONED 
9.83 QTR. MON. 

10.09 QTR. MON. 
7.84 ABANDONED 
9.28 ABANDONED 
9.12 ABANDONED 

17.66 QTR. MON. 
27.00 QTR. MON. 
11.28 QTR. MON. 
16.51 QTR. MON. 
13.61 QTR. MON. 
9.63 QTR. MON. 

20.05 ABANDONED 

Bedrock Wells 
MW-13B 483.82 482.21 445.21 37.00 QTR. MON. 
MW-14B 484.92 482.8 + 436.39 46.41 QTR. MON. 
MW-15B 486.32 484.01 451.56 32.45 QTR. MON. 
MW-188 533.39 531.42 499.84 31.58 QTR. MON. 

Notes. msl - mean sea level 
ft - feet 
QTR. MON. - Well monitored quarterly 
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1. Introduction 

1.1. General plan 

This field sampling plan (FSP) for the Revere Smelting & Refinishing 
Corporation Site contains the procedures for implementing Remedial 
InvestigationReasibility Study (RIRS) field investigations described in 
the RUFS work plan (O'Brien & Gere, 2001). This FSP provides 
detailed procedures for collecting environmental samples including 
equipment and personnel requirements, drilling and well installation 
techniques, sampling techniques, and equipment decontamination 
procedures. Deviations from this FSP will require notification and prior 
approval of the NYSDEC. 

A general checklist is provided summarizing sampling equipment 
required for the RUFS investigations (Table 1). 
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2. Sampling program 

2.1. Soil boring and surface soil sampling program 

2.1.1. General 
Supervision of the soil boring activities will be provided by a qualified 
geologist and/or hydrogeologist who will be in attendance during the test 
boring activities to: 

Perform air monitoring; 

Inspect soil; 

Prepare geologic field logs based on soil observations; 

Obtain soil samples for laboratory analysis; and 

Complete daily drilling records. 

2.1.2. Subsurface soil sample collection 
Drilling will be performed using direct push or hollow stem auger 
drilling techniques. Soil samples will be collected continuously to the 
base of the boring unless otherwise specified in the Work Plan using 
direct-push sampling methods or conventional split-barrel sampling 
(American Society for Testing and Materials (ASTM) Method D-1586- 
84). 

Soil samples will be logged and a portion will be retained on-site for 
record or later review, if necessary. Boring logs describing subsurface 
materials encountered in each of the borings will be prepared by the on- 
site geologist or hydrogeologist. Descriptions of soil sample texture, 
composition, color, consistency, moisture content and recovery will also 
be recorded. An example boring log is attached as Appendix A. 

A sufficient amount of soil from the selected sampling interval will be 
homogenized by mixing the sample in a decontaminated stainless steel 
mixing bowl with a decontaminated stainless steel trowel or disposable 
scoop. All samples selected for laboratory analysis will be placed in the 
appropriate containers provided by the laboratory. 
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2.1.3. Surface soil sample collection 
Surface soil samples will be collected using decontaminated stainless 4 
steel or plastic equipment. If the selected sampling location is in a 
vegetated area, the vegetation will be removed prior to sample collection. 
Samples will be collected from the 0 to Zinch interval by digging into 
the soil with a pre-cleaned plastic or stainless steel trowel or stainless 
steel hand auger. The soil will be homogenized by mixing the sample in 
a decontaminated stainless steel mixing bowl with a decontaminated 
trowel or disposable scoop. Samples selected for laboratory analysis will 
be placed in the appropriate containers provided by the laboratory. 

2.2. Drilling and well installation program 

2.2.1. Shallow unconsolidated unit drilling procedures 
Soil borings will be advanced through the unconsolidated deposits 
utilizing hollow-stem auger drilling techniques. A minimum 4 %-inch 
diameter augers will be used for borings completed for well installation 
purposes. Split-barrel samples will be obtained continuously to the base 
of the boring according to ASTM Method D- 1586. Soil samples will be 
logged and retained on-site for later review or geotechnical analysis, if 
needed. 

Boring logs describing subsurface materials encountered in each of these 
borings will be prepared by the on-site geologist or hydrogeologist. 
Descriptions of soil sample texture, composition, color, consistency, 

LJ 

moisture content and recovery will also be recorded. An example boring 
log is attached as Appendix A. 

2.2.2. Shallow bedrock unit drilling procedures 
For shallow bedrock well installation, soil borings will be advanced to 
the unconsolidated unit-bedrock interface utilizing 6lh-inch ID hollow- 
stem augers. The borehole will be further advanced a minimum of one 
foot into the top of the bedrock unit by advancing the augers into the top 
of the weathered zone or by utilizing rotary drilling techniques. The top 
of bedrock will be established by split-barrel sampler refusal andlor 
prolonged grinding of the augers. 

Split-barrel samples will be obtained continuously down to the top of 
bedrock in one boring at each location according to ASTM Method D- 
1586 in advance of the hollow-stem augers. Boring logs describing 
subsurface materials encountered in each of these borings will be 
prepared by the on-site geologist or hydrogeologist. Descriptions of soil 
sample texture, composition, color, consistency, moisture content and 
recovery will also be recorded. An example boring log is attached as 
Appendix A. 
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2. Sampling program 

Shallow bedrock wells will be constructed using a minimum 5-inch 
diameter steel or polyvinyl chloride (PVC) casing grouted into a rock 
socket prior to rock drilling and coring. The casing will be lowered into 
the borehole and tapped into place by driving it with a 140-pound 
hammer, or equivalent, to seat the casing. A cement-bentonite grout will 
be tremied into the annulus between the casing and the borehole. As the 
grout is pumped into the annulus, the tremie pipe will be kept within the 
grout as it is placed so that a continuous seal is achieved. The cement 
grout will be allowed to set overnight before further bedrock drilling is 
initiated. Any remaining grout inside the casing will be drilled out using 
a 4'/a-inch roller bit. The shallow bedrock wells will be drilled to frnal 
depth using a Cinch OD (HX) diamond core bit. 

2.2.3. Well installation 
Monitoring wells will be constructed of 2-inch ID, flush joint, schedule 
40 PVC riser pipe connected to 0.010inch or 0.020-inch slot PVC well 
screen. The base of each well will be equipped with threaded bottom 
plugs and the top of each well will be equipped with a vented, non- 
threaded cap. In addition, a designated measuring point will be notched 
in to the top of the PVC riser pipe to provide a permanent reference point 
for subsequent total depth and depth to water measurements. 

After setting the well, sand will be introduced gradually inside the augers 
or borehole to fill the annular space between the screen and the borehole 
adjacent to the screen. The sand pack will extend from the bottom of the 
boring to approximately one foot above the top of the screen. The sand 
pack will consist of a clean, graded, silica sand with grain size 
distribution matched to the slot size of the screen. 

A bentonite pellet seal will be placed above the sand pack to form a seal 
at least 2 feet thick. A thick cement-bentonite grout will extend from the 
top of the bentonite pellet seal to the ground surface. The grout material 
will consist of Type I Portland cement mixed with either a powdered or 
granular bentonite. The grout mixture will be prepared in accordance 
with ASTM D 5092-90, such that approximately 3 to 5 pounds of 
bentonite is mixed with 61/2 to 7 gallons of water per 94-pound sack of 
cement. The grout will be introduced via a tremie pipe lowered to just 
above the top of the bentonite pellet seal. As the grout is pumped into 
the borehole, the tremie pipe will be removed in sections so that the grout 
is pumped into the borehole at a level below the top of the grout seal as it 
is emplaced. 

Protective casings will be constructed of one of the following: 

Steel casing equipped with a locking cap placed over the monitoring 
well. The protective casing will extend at least two feet below 
ground surface and be cemented in place. 
Flush mounted casings. 

Final: July 24, 2001 5 O'Brien & Gere Engineers, Inc. 
I:\DIV7 lWojects\ l0653\26408\5-rpts\riwp\fsp.doc 



Work Plan - Volume 2, Field Sampling Plan 

For bedrock wells with permanent steel casings, a lockable cap will 
be secured to the top of the casing. -1 

If identified in the Work Plan, bedrock wells may be completed as open- 
hole wells or as 2 inch diameter PVC wells as outlined above. 

2.2.4. Well development 
Following the completion of the monitoring well installation program, 
each monitoring well will be developed prior to ground water sampling. 

Each newly-constructed monitoring well will be developed to: 

Remove fine-grained materials from the sand pack and formation; 

Reduce the turbidity of ground water samples; and 

Increase the yield of the well to reduce the potential of the well 
yielding an insufficient volume of water during ground water 
sampling. 

The monitoring wells will be developed as soon as possible, but not less 
than 24 hours after installation. The wells will be developed using one 
of the following procedures: 

Bailing; 

Inertial pumping (i.e., WaTerra pump); andlor 

Centrifugal pumping in conjunction with manual inertial pumping. 

The well development equipment (i.e., bailers, tubing, etc.) will be new, 
pre-cleaned andlor dedicated to each monitoring well. Care will be taken 
not to introduce contaminants on the equipment during installation. 

Well development will proceed by repeated removal of ground water 
from the well. The goals for development will be to obtain ground water 
in which the pH, temperature and specific conductivity have stabilized 
and exhibits a turbidity of less than or equal to 50 Nephelometric 
Turbidity Units (NTUs). However, a minimum of five well volumes will 
be removed regardless of whether these goals have been achieved earlier 
during development. Also, if the goals discussed above can not be 
obtained, well development will continue until an amount of ground 
water equivalent to ten well volumes has been removed. 

Well development water will be handled in accordance with the 
procedures outlined in Section 4. 

O'Brien & Gere Engineers, Inc. 6 Final: July 24,200 1 
I:\DIV7 l\Projects\l 0653\26408\5\5rpts\riwp\f~p.d~c 



2. Sampling propam 

2.2.5. Water level measurements 
Water level measurements will be obtained with an electronic water level 
indicator. The electronic water level measurement method involves 
lowering a probe into a well which, upon contact with the water, 
completes an electric circuit. At the instant the circuit is closed, the 
water level indicator provides an audible andor visual alarm which 
indicates that the water has been contacted. The cable of the probe(s) 
utilized will be graduated in 0.01 feet increments. 

All water level measurements will be obtained in accordance with the 
procedures below. Nitrile gloves will be worn during all water level 
measurement activities. 

1. Unlock the well cover and carefully remove to avoid having any 
foreign material enter the well. The riser pipe will be monitored with 
a PID for the presence of VOCs, if required by the HASP. 

2. Clean the water level probe and lower portion of cable, and test 
water level meter to ensure that the batteries are charged. 

3. Lower the probe slowly into the monitoring well until the audible 
andor visual alarm indicates the top of the water column. 

4. Read the depth, to the nearest 0.01 feet, from the graduated cable 
using the notched measuring point on the monitoring wells riser pipe. 
Record the depth to water in the field notebook. If the well is dry or 
frozen, record that condition in the field notebook. 

5. Remove the probe from the monitoring well slowly. Clean the probe 
and lower portion of cable using clean paper towels saturated with 
distilled or deionized water. 

6. Replace the monitoring well's cap and lock the protective casing's 
cap in place. 

2.2.6. Hydraulic conductivity testing 
In-situ hydraulic conductivity tests will be performed to estimate the 
hydraulic conductivity of the screened interval. These tests involve 
observing the recovery of water levels toward an equilibrium level after 
an initial perturbation. The perturbation may be either a sudden rise or 
fall in water level. During a slug test, either a 5-foot inert rod or a 
volume of deionized water will be quickly introduced into the well to 
cause a water level rise. During a bail test, a 5-foot inert rod or a clean 
sampling bailer will be rapidly removed from the well to cause a water 
level drop. Procedures and equipment requirements may vary depending 
on the rate of the water level recovery. Each well will be tested in 
accordance with the following procedures: 
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Work Plan - Volume 2, Field Sampling :Plan 

Determine the type of test to be performed based on the following: -1 
- If the screened interval of the well straddles the water table, only 

use a rising head test; 

- If the screened interval of the well is submerged within water, 
either method may be used, preferably both; 

Record appropriate initial data in field notebook, including date of 
test, well identification, well construction details (i.e., screen length, 
screen diameter, riser diameter, depth to top of screen, sand pack 
length, sand pack diameter, and depth to top of sand pack), type of 
test and names of field personnel; 

Clean the downhole equipment (e.g., pressure transducer, associated 
cable and, if used, the bailer or slug and associated line) following 
standard decontamination procedures before initiating test(s) at each 
well; 

Measure and record the static water level in the well (only wells 
which have fully recovered to static level conditions after drilling 
and development should be tested); 

Connect the pressure transducer to the data logger and lower the 
transducer into the well 5 'to 10 feet below the water surface. Secure 4 
the position of the transducer by clamping the transducer cable to the 
well casing using a rubber-covered clamp. If the edges of the well 
casing are sharp, cover them with cloth or duct tape to protect the 
transducer cable; 

Quickly create the water level perturbation by slugging or bailing the 
well. While there is no fixed requirement for the magnitude of the 
change in water level, it is suggested that a minimum of 20% 
instantaneous hydraulic head differential be created to allow 
collection of a suitable data base; and 

If another test is to be performed, replace the bailer or solid object 
and allow the well to re-equilibrate prior to performing the next test. 
Repeat the procedures, changing settings as appropriate. 

Interpretation of water level versus time data from the hydraulic 
conductivity tests will be performed using the Bower & Rice method. 
Other appropriate methods may be utilized, and if deemed necessary. 

2.3. Ground water sampling 

Ground water samples will be collected by either conventional (i.e., 
dedicated bailers or centrifugal pump with dedicated HDPE tubing) 4 
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and/or low flow sampling techniques. Low flow sampling techniques are 
typically used when sampling for natural attenuation parameters, PCBs 
or metals but may be used at any time to minimize the generation of 
water. Persons involved with the sampling program will be technically 
competent and familiar with the sampling procedures described herein. 

Prior to any sampling event, the following steps must be taken by 
personnel responsible for sampling: 

1. Review the sampling procedures and the HASP. 

2. Assemble all equipment and materials necessary for sample 
collection. 

A complete set of ground water elevations will be obtained from each 
Site well prior to commencing ground water sampling activities. Care 
will be taken to disturb only the upper portion of the well water column 
to avoid re-suspending settled solids in the wells. Water level 
measurements will be performed as described in Section 2.2.5. 

2.3.1. Conventional sampling techniques 
Field Euui~ment 

Sampling Equipment 
Personal safety equipment (e.g., steel-toed work boots, nitrile gloves, 
safety glasses). 
Insulated sample coolers containing prepared sampling containers, 
presewatives, and wet ice. 
Water level indicators. 
Plastic sheeting. 
Plastic wrap for decontaminated bailers, if required. 
Tool box. 
Duct tape and clear tape. 
Distilled water. 
Paper towels. 
Suction-lift pump and '/&inch polyethylene tubing for well purging, if 
required. 
Dedicated Teflon@ or PVC bailers with Teflon@-coated stainless-steel wire 
or disposable nylon line, if required. 
Dedicated one-way foot valves, if required. 
Peristaltic pump and TygorP tubing 
Phosphate-free detergent. 
5-gallon pails. 

Documentation Equipment 
Prepared sample labels. 
Waterproof pens not containing organic solvents. 
Chain-of-custody forms. 
Custody seals. 
Field notebook. 

Miscellaneous Equipment 
Sampling and Analysis Plan. 
Health & Safety Plan. 
Well keys. 
Calculator. 
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Work Plan - Volume 2, Field Sampling Plan 

Inspect the equipment to ensure that it is in working order and 
decontaminate sampling equipment, as appropriate. 4 
Note and replace any equipment or materials that are in short supply or 
are showing indication of wear. 

Upon receipt of the sampling containers from the laboratory, inventory 
the containers to make sure appropriate containers were delivered, check 
if preservatives have been added, if necessary, and assess the general 
condition of containers. 

Monitoring Well Purging 

To collect representative ground water samples using conventional 
sampling techniques, ground water monitoring wells must be adequately 
purged prior to conventional sampling. Purging refers to the process of 
removing standing water from within the casing of a monitoring well. In 
rapidly recharging wells, a thorough purging will be accomplished by 
removal of a minimum of three well volumes of water to ensure that 
representative ground water is brought into the well for sampling. In 
slowly recharging wells, the well should be purged to dryness for a 
minimum of one well volume. Samples should be collected within three 
hours of completing well purging activities. 

The procedure to be followed in purging the monitoring wells is as 
follows: 

4 
1. Prior to opening the well, water level and known total depth of each 

well will be reviewed to calculate the volume of water to be purged 
from the well. Using the water level and known total depth, the 
length of the water column in the well is calculated. This is 
accomplished by subtracting the depth to water from the measured 
total depth, both measured from the top of the casing, followed by 
multiplication by a conversion factor of 0.163 for 2-inch diameter 
wells to determine the number of gallons of water equaling one well 
volume. That value is multiplied by three to determine the volume 
of water required to purge the well of three well volumes. 

2. The well cover will be unlocked and carefully removed to avoid 
having any foreign material enter the well. 

3. If a dedicated Teflon@, polyethylene, or PVC bailer with either 
Teflon@-coated stainless-steel wire or new nylon line is used for 
evacuation, a sampling team member will remove the bailer from the 
protective bag and lower it down the well until it comes in contact 
with the water. The sampling team member will continue to lower 
the bailer allowing it to submerge. When the bailer has filled, it will 
be removed from the monitoring well and the water discharged into a 
5-gallon pail. Care will be taken to prevent the bailer from touching 
the 5-gallon pail, which could lead to cross-contamination of the 
bailer. These steps will be repeated until three well volumes have 4 
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2. Samplin~ prop-am 

been removed or until the ground water has stabilized. Sufficient 
time will be allowed for slowly recovering wells to recharge prior to 
sampling. 

4. Some of the monitoring wells in the network may be purged using a 
suction pump and dedicated 1/2-inch diameter HDPE tubing with a 
dedicated "Delrin" acetal thermoplastic foot valve. After securely 
attaching the foot valve to the HDPE tubing, the HDPE tubing will 
be carefully lowered just below the water level and lowered as the 
water level lowers while pumping the monitoring well. The HDPE 
tubing will be connected to the suction pump and a discharge hose 
will be attached to the pump and run into a 5-gallon pail. After the 
purging has been completed, the suction pump will be disconnected 
from the HDPE tubing. 

5. All purge water will be initially collected in 5-gallon pails and will 
be monitored for pH. The purge water from on-site wells will 
subsequently be containerized in 55 gallon drums. Care will be 
taken such that the purge water does not spill onto the ground 
surface. 

Ground Water Sample Collection 

Ground water samples will, if at all possible, be collected within three 
hours of purging of the well to be sampled by conventional techniques. 
If recharge is sufficient, then samples will be collected immediately 
following well purging. For slowly recharging wells, every effort will be 
made to collect samples as soon as possible and within three hours of 
well purging. Samples will be collected using (a) dedicated l/e-inch 
polyethylene tubing placed inside the dedicated l/2-inch HDPE tubing or 
(b) dedicated, pre-cleaned, bottom-filling Teflon@, polyethylene, or PVC 
bailers and either dedicated Teflon@-coated, stainless-steel bailing line or 
disposable nylon rope. Sample containers will be filled directly from the 
bailer or tubing according to a prioritized order and using the specific 
sampling procedures listed below. 

1. Well sampling should be performed on the same date as purging, at a 
time immediately after the well has recovered sufficiently to sample, 
or within three hours after purging, if the well recharges slowly. 
After well purging is completed and the well has sufficiently 
recharged, prepare the appropriate sample containers for sample 
collection. 

2. Don new nitrile gloves. 

3. If a bailer is utilized, lower the bailer slowly down the well taking 
care to minimize agitation of the water column which could result in 
the loss of VOCs. After the bailer is submersed to within the 
screened section of the well, slowly remove the bailer from the well 
and fill individual sample containers directly from the bailer. During 
sampling, take care to prevent the bailer and wire from coming in 
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contact with any objects other than the riser of the well, ground 
plastic and nitrile gloves worn by the sampler(s). Special attention 4 
should be taken when filling vials for volatile organic analysis. The 
vials will be filled in a controlled manner focused at reducing ground 
water contact with the air and ensuring that no headspace remains 
after capping. 

4. For wells purged using the suction pump and dedicated HDPE 
tubing, sampling will be performed using small diameter (i.e., 
Ye-inch) dedicated polyethylene tubing inserted inside the %-inch 
HDPE tubing used for purging. The '12-inch HDPE tubing will then 
be hand pumped, creating a uniform, laminar flow through the small 
diameter tubing. Samples will then be collected through the small 

; diameter tubing. 

Afterwards, the small diameter tubing will be removed, rinsed 
thoroughly with distilled water and placed in a clean plastic bag 
labeled with the well designation. The rinsate will be collected along 
with the purge water and subsequently treated in the on-site air 
stripper. The dedicated %-inch HDPE tubing and foot valve will 
remain in the well between sampling events. 

5. Fill the individual sample containers directly fiom the bailer or 
tubing in the prioritized order set forth below: 

Prioritv 
1 
2 
3 
4 
5 
6 
7 
8 

Parameter 
Volatile Organics 
Semi-volatile Organics 
PesticidesIPCBs 
Metals 
Dissolved Organic Carbon 
Cyanide 
Nitrate and pH 
Sulfate, Sulfide, Chloride, Alkalinity, 
Specific Conductivity and Turbidity 

6. After collecting the sample, record the date and time of sampling 
onto the sampling containers and in the field notebook. 

7. Place sample containers in a cooler containing wet ice for 
transportation to the laboratory. 

8. Close and lock the monitoring well. The dedicated bailer should be 
rinsed thoroughly with deionized water and placed in a labeled clean, 
plastic storage bag to be ready for the next sampling event. The 
rinsate will be collected along with the purge water and subsequently 
treated in the portable purge water treatment system. If non- 
dedicated equipment is used, then procedures for decontaminating 
non-dedicated equipment in Section 3.2 should be followed. 
Remove all waste materials fiom the area before moving to the next 
sampling location. d 
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2. Sampling program 

Specific information regarding sample bottle and preservation 
requirements are provided in the QAPP. Ground water sampling logs are 
provided in Appendix B. 

2.3.2. Low-flow sampling techniques 
The low-flow sampling method relies on direct in-line water quality 
indicator readings to establish equilibration or time criteria for collecting 
a representative ground water sample. 

The following equipment should be available and ready for use prior to 
initiating the field sampling efforts. 

An adjustable rate, electric submersible pump, and a peristaltic 
Pump. 

Tubing - Polyethylene, polypropylene, PVC, or Tygons tubing may 
be used for sample collection. 

Water level measuring device, 0.01 foot accuracy (electronic 
preferred for tracking water level drawdown during all pumping 
operations). 

Flow measurement supplies (for example, graduated cylinder and 
stop watch). 

Power source (generator or battery). 

In-line indicator parameter monitoring instrument consisting of a 
clear flow-through cell housing the pH, specific conductance, 
temperature, dissolved oxygen, and oxidation-reduction potential 
probes. The volume of the flow-through cell will be minimized to 
expedite change over of ground water in the cell. Turbidity samples 
will be collected from an in-line tap prior to the flow-through cell. 

Decontamination supplies. 

Interface probe, if needed. 

Sample bottles. 

Sample preservation supplies (as required by the analytical methods). 

Sample tags or labels. 

Well construction data, location map, field data from last sampling 
event. 
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FSP. 

Low Flow Ground Water Sample Collection 

Prior to commencing daily sampling activities, the ground water quality 
monitoring probedmeters including pH, conductivity, ORP, dissolved 
oxygen, and turbidity will be calibrated. Dissolved oxygen calibration 
will be corrected for local barometric pressure and elevation. Calibration 
results will be recorded in the field log notebook. 

The depth of wells and well screen intervals will be acquired from site- 
specific drilling logs or existing monitoring well specification tables. 
This data (and source of data) will be pre-recorded on the Ground Water 
Field Sampling Log. 

1. Prepare the pumping system for operation. Connect the tubing to the 
in-line water quality indicator parameter meter. 

2. When using the submersible pump, slowly and carefully lower the 
sampling pump and associated equipment into the well. When using 
the peristaltic pump, slowly lower the tubing into the well. The 
objectives are to minimize mixing of the stagnant water above the 
screened interval with the water within the interval, and to avoid re- 
suspending fines within the well. Position the pump intake near the 
center of the screened interval. 

4 
3. Commence well purging by low flow pumping from the well. The 

flow rate shall not exceed 0.5 literslmin. Efforts should be made to 
minimize the generation of air bubbles in the sample tubing by either 
increasing the flow rate as appropriate, or restricting the flow by 
clamping the tubing. Record purge rate on the Low Flow Ground 
Water Sampling Log. 

4. During purging, monitor and record pH, specific conductivity, 
temperature, oxidation-reduction potential (redox), dissolved 
oxygen, and turbidity at time intervals sufficient to evacuate the 
volume of the flow-through cell. 

5. Well sampling can commence after equilibration of water quality 
parameters. Well drawdown of 0.3 ft is desirable, but not 
mandatory. Equilibrated trends are generally obvious and usually 
follow either an exponential decay or asymptotic trend during 
purging. The equilibration guidelines are as follows: 
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temperature 510% 

PH f 0.5 pH units 

specific conductance f 10% 

redox f 10mV 

turbidity k 10% 

If the indicator field parameters have not equilibrated within the 
above specified limits after 2 hours of purging, then one of the 
following options may be taken: 1) continue purging until 
stabilization is achieved; 2) discontinue purging and do not collect 
samples (document attempts to achieve stabilization); or 3) 
discontinue purging and collect samples (document attempts to 
achieve stabilization). Record total volume of water purged and 
purging time on the Low Flow Ground Water Sampling Log for 
future reference. 

6. Pumping rates should, if needed, be reduced to the minimum 
capabilities of the pump to avoid pumping the well dry andlor allow 
stabilization of indicator parameters. If the recharge rate of the well 
is very low and the well is purged dry, then sampling should 
commence as soon as the well has recharged to a sufficient level to 
collect the appropriate volume of samples. Sample collection using 
bailing techniques may be used in this situation. However, turbidity 
levels shall be maintained as low as possible. 

7. Remove the sampling bottles from their transport containers, and 
prepare the bottles for receiving samples. Inspect all labels to insure 
proper sample identification. Sample bottles should be kept cool 
with their caps on until they are ready to receive samples. Arrange 
the sampling containers to allow for convenient filling. 

8. Sample bottles for VOC analyses, containing hydrochloric acid for 
preservation, will be filled completely so that there is no headspace 
or bubbles. The VOC sample vials will be examined for proper 
filling by inverting the vials immediately after filling. 

9. After the last sample has been collected, record the date and time. 

10. Begin preparing the Chain-of-Custody documentation. 

2.3.3. Field notes 
Field notes will be entered into the designated field notebook. Sufficient 
information will be contained in the notebook to allow reconstruction of 
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sample collection and handling procedures at a later date. The field 
notebook should include the following: site map; monitoring well 
construction spreadsheet, daily field report forms; and individual 
monitoring well purging and sampling forms which include the 
information listed in the table below. Ground water sampling logs are 
provided in Appendix B. 

Ground water sam~ l ina  field notes 

General 
Name and location of site. 
Date. 
Purpose of visit (i.e., water level measurements, sampling, etc.). 
Weather conditions. 
Other persons present on site. 
Names of field personnel. 
Any other field conditionslobservations (e.g., damage to the well). 

Water Level and Total Depth Measurements 
Well identification. 
Physical condition of well. 
Date and time. 
Depth to water. 
Total depth of the well (installed and measured). 
Measuring point identification. 
Measuring point elevation. 

Conventional Sampling 

Date and time of sampling. 
Well identification number. 
Sample identification. 
Method of sample collection. 
Appearance of sample, odors present, etc. 
Amount purged. 
Type of container@). 
Type of preservative, if any. 
Analytical method(s) requested. 

Low Flow Sampling 
Date and time of sampling. 
Well identification number. 
Sample identification. 
Evacuation method 
Method of sample collection. 
Appearance of sample, odors present, etc. 
Temperature, pH, specific conductance 
Redox, DO, turbidity 
Elapsed time 
Flow rate 
Amount purged. 
Type of container@). 
Type of preservative, if any. 
Analytical method(s) requested. 
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2.4. Surface water sampling 

Surface water sampling will be conducted to evaluate potential areas of 
constituent loading in the surface water. Sampling will be conducted 
during two sampling events consisting of one spring high flow and one 
summer low flow event. The surface water sampling events are designed 
to represent critical time periods when elevated constituent 
concentrations or loading may occur. To evaluate the sediment as a 
potential source of constituent loading, results of water column sampling 
may be used to locate sediment samples in areas where loading increases 
are observed. 

2.4.1. Procedures 
For the high flow event, the surface water sample locations will be 
sampled from upstream to downstream to approximate sampling of a 
single parcel of water as it travels downstream, to the extent .practical. 
During the water column sampling event, the flow of the stream will be 
obtained from the USGS website. 

For the low flow event, surface water sample locations will be sampled 
from downstream to upstream to minimize the potential for interference 
during sampling. During the water column sampling event, the flow of 
the stream will be obtained from the USGS website. 

For both events, water depths will be obtained at each water sample 
location. The water column samples will be collected from the center of 
the channel, facing upstream, using one of four approaches depending on 
water depth: 

For water depths less than 1.5 ft, a surface water sample will be 
collected by submerging a sample bottle below the water surface. 

For water depths between 1.5 and 3 ft, a water column sample will 
be collected using a Kemmerer sampler submerged below the water 
surface to a depth of 60% of the total depth. 

For water depths between 3 and 5 ft, two water column aliquots will 
be collected using a Kemmerer sampler to represent 20% and 80% of 
the total depth. The depth aliquots will be combined equally into a 
sample bottle. 

For water depths greater than 5 ft, three water column aliquots will 
be collected using a Kemmerer sampler to represent 20%, mid, and 
80% of total depth. 

Samples collected for analysis of dissolved organic carbon (DOC) will 
require filtration in the field. Samples intended for filtration will be 
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collected in a glass or plastic container and filtered using a 0.45 micron 
glass fiber filter into a sample container. 4 
The field log documentation requirements are presented in Section 2.7. 
A copy of the field log is presented in Appendix C. Quality control 
samples will be collected as presented in the QAPP. 

2.5. Sediment sampling 

Sediment sampling in the stagnant waters will precede sediment 
sampling in the stream. Sediment samples will be collected as cores 
sectioned at 6" intervals. Sediment samples will not be collected from 
areas with coarse sediments, rock, or cobble. 

2.5.1. Collection procedures 
It is anticipated that the majority of sediment samples will be collected 
using push core techniques. Push core sampling techniques employ 
manual penetration of sediment using a sampling device that contains a 
polycarbonate tube to collect the sediment core. The device also consists 
of a handle that contains a check valve to allow air to escape during 
sediment penetration and develops a vacuum to retain the core as it is 
recovered. It is anticipated that 3-inch diameter polycarbonate tubes will 
be used. The push cores will be manually advanced to approximately 3 ft 
or refusal, which ever comes first. Generally, refusal represents the full 
sediment column consisting of the unconsolidated material. 

4 

In areas that are not amenable to push core sampling techniques, other 
sampling techniques may be employed. A ponar dredge may be used to 
collect sediment samples from areas that contain coarse sediment or a 
soil auger modified for sediment collection may be used in areas that the 
creek bed consists primarily of rock and cobble. 

Sediment sampling will be conducted by boat to access locations. Field 
personnel are prohibited from wading in the stagnant waters due to the 
unknown nature of potential contaminants. 

Field documentation requirements are presented in Section 2.7. For each 
core collected, observations of sediment type will be recorded in field 
logs (Appendix D). Quality control samples will be collected in 
accordance with the QAPP. 

2.5.2. Core segmentation 
Upon retrieval, sediment cores will be processed in the field. Samples 
will be obtained from the inner portion of the core, avoiding sediment 
that has contacted the tube. This prevents the inclusion of sediment that 
has smeared along the tube during collection, potentially biasing the 
distribution of constituents in this portion of the core. 4 
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The 6" surface interval will be extruded from the core, removing the 
outer portion of the core from the sample. The sample will be 
homogenized in a stainless steel mixing bowl and distributed to the 
appropriate sample jars. Subsequent depth intervals will be processed in 
the same manner for each interval collected. 

During processing, samples collected from depth intervals will be 
screened to identify those that will be submitted to the laboratory for 
analysis. If odors are observed, PID screening may be used to evaluate 
the relative concentrations of vapors. It should be noted that the 
presence of odors may require upgrading of PPE during sample 
processing according to the HASP. The bottom interval of the core and a 
mid-depth interval will be submitted for analysis. 

2.6. Test pit investigation 

2.6.1. General 
Test pits will be excavated using a rubber-tired backhoe. During 
excavation activities, personnel will stand upwind of the excavation area 
to the extent possible. Air monitoring will be conducted in accordance 
with the HASP. Test pit materials will be visually described, as well as 
photographed for future reference. Material removed from the test pit 
will be placed on polyethylene sheeting. Upon completion, the materials 
from the test pit will be placed back in the excavation. 

Visually clean soils, such as surface soils, will be segregated from soils 
that may be impacted. The visually clean soils will be used to cover the 
impacted soils/source materials when placed back in the excavation. Test 
pits will be backfilled as soon as possible after completion. For gravel 
roadways and parking areas, the backfill will be tamped down in lifts as 
they are replaced. A 6-inch layer of clean run-of-crush gravel will be 
tamped in-placed as the final lift. For test pits located in asphalt-covered 
areas, the surface will be replaced with cold or hot asphalt mix, 
compacted by rolling, and trimmed flush with the adjoining surface. 
Following backfilling of the excavation, the test pit will be staked to 
facilitate subsequent location by surveying. 

If, during test pit activities, a pipe or other buried utility is encountered, 
excavation will cease, the orientation and dimensions will be recorded, 
the test pit will be backfilled and a new test pit will be attempted in the 
general vicinity of the initial location. If a pipe or underground utility is 
accidentally severed, the owner of the utility will immediately be 
notified. Liquid flows or electricity will be shut off immediately and 
appropriate repairs initiated as soon as possible. NYSDEC will be 
notified if the release of fluid occurs and the appropriate response actions 
implemented. 
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2.6.2. Collection procedures 
If it is determined that soil samples are to be collected from the test pits, 
grab soil samples will be collected from the side walls, base, andfor 

4 

bucket of excavator. Soil samples will be collected using decontaminated 
stainless steel or plastic equipment. Samples will be collected by digging 
into the soil with a pre-cleaned plastic or stainless steel trowel or 
stainless steel hand auger. The soil will be homogenized by mixing the 
sample in a decontaminated stainless steel mixing bowl with a 
decontaminated trowel or disposable scoop. Samples selected for 
laboratory analysis will be placed in the appropriate containers provided 
by the laboratory. All sample collection activities will be performed in 
accordance with the HASP. 

2.7. X-ray fluorescence soil screening 

2.7.1. General 
X-ray fluorescence (XRF) soil screening will be conducted as an initial 
screening tool to identify areas of potentially elevated lead 
concentrations. Data quality objectives of the XRF soil screening will be 
to help identify areas of fill and to select potential soil boring locations. 
For purposes of this screening, areas with XRF screening results of 500 
ppm or greater will be considered fill areas. The XRF screening will 
provide sample results with a detection limit of at least 250 ppm. 4 

Soil samples may be screened with the XRF analyzer in situ or may be 
collected and screened with the XRF analyzer at different locations. It is 
not the intent of the XRF soil screening to have soil samples submitted to 
a laboratory for analysis. 

2.7.2. Soil sample screening collection 
The sampling areas that are screened in situ will be flat areas so that the 
analyzer will fully contact the soil. If the selected sampling area is in a 
vegetated area, the vegetation will be removed prior to the sample being 
screened. The XRF analyzer will be placed on the soil in accordance 
with the manufacturer's recommended procedures for in situ testing. 
Sampling information, including sample number, depth, location, date, 
and time, will be recorded in a field log. 

Bulk soil samples collected from each sampling location will be 
representative of that sampling area. Soil samples will be collected using 
decontaminated stainless steel or plastic equipment. If the selected 
sampling area is in a vegetated area, the vegetation will be removed prior 
to sample collection. Samples will be collected from the 0 to 2-inch 
interval by digging into the soil with a pre-cleaned plastic or stainless 
steel trowel or stainless steel hand auger. The sample will then be 
homogenized in a stainless steel mixing bowl. Sticks, stones, and other 
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matter that is not representative of the sample will be removed and 
clumps of soil will be broken up with a stainless steel spoon. Also, 
because sample moisture content may affect the accuracy of the sample 
results, sample moisture content of less than 10% is recommended. 

Approximately 8 ounces of the homogenized soil will be placed into a 
large clear plastic zipper-locking bag. Excess air will be withdrawn from 
the sample bag. The sample bag will be labeled with an indelible marker 
so that the sample identification is clearly visible. Information on the 
label will include sample number, depth, location, date, time, and name 
of sampler. The sampling tools and mixing bowls will be 
decontaminated with a wash/rinse prior to their first use and between 
sampling locations. 

2.7.3. Soil sample screening analysis 
For in situ screening, the XRF analyzer will be placed on the soil in 
accordance with the manufacturer's reccommended procedures for 
approximately 30 to 60 seconds. The results of the analysis will be 
recorded and logged with the sampling information in the field log. 

For bulk sample analysis, the sample bag will be brought to the XRF 
sample analysis station. The soil sample bag will be shaped to form a 
continuous layer of at least %-inch thickness. The sample bag will be 
placed on the analyzing surface and will be screened with the XRF 
analyzer in accordance with the manufacturer's recommended 
procedures. Each sample will be screened for at least 60 seconds. The 
results of the analysis will be recorded and logged with information from 
the sample label. Based on the results of the XRF screening results, the 
soil samples may be packaged for laboratory analysis or will be placed 
near its original location. 

The XRF analyzer will be calibrated at the beginning and end of each 
day's use. Calibration of the XRF analyzer will be performed in 
accordance with manufacturer's recommended procedures. Standards 
used to calibrate the analyzer will be obtained from sources other than 
the project site. These standards may be standards prepared in-house, 
NIST certified standard reference materials, or equivalent. The XRF 
analyzer will also be re-calibrated after no more than 10 samples. If the 
calibration check performed at the end of the analytical sequence does 
not meet the manufacturer's criteria, then the instrument will be re- 
calibrated and all samples since the last compliant calibration check will 
be re-analyzed. 

An instrument blank will be used to verifjr that no contamination exists 
in the spectrometer or on the probe window. The instrument blank will 
be silicon dioxide, a Teflon block, a quartz block, "clean" sand, lithium 
carbonate, or equivalent. The instrument blank will be analyzed on each 
working day before and after analyses are conducted and at a frequency 
of 1 per 20 samples. In addition, an instrument blank will be analyzed 
whenever the analyst suspects contamination. The analysis time will 
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match that of the other project samples. The instrument blank will not 
contain element concentrations greater than their respective MDLs. If 
concentrations exceed these limits, then the probe window and the 9 
instrument blank wiIl be checked for contamination. The instrument 
blank analyses will meet criteria in order for the analysis to continue. All 
samples analyzed since the last compliant instrument blank will be 
re-analyzed in an analysis sequence that meets blank criteria. 

A method blank will be used to monitor for sample preparation-induced 
contaminants or interferences. The method blank will be "clean" silica 
sand, lithium carbonate, or equivalent that undergoes the same 
preparation procedure as the samples. Method blanks will be prepared at 
a frequency of 1 per 20 samples. The method blank will not contain 
element concentrations greater than their respective MDLs. If 
concentrations exceed these limits, then the cause of the problem will be 
determined and corrected, and all samples associated with that method 
blank will be re-prepared and re-analyzed. 

Sample analysis will be performed by qualified personnel either 
experienced in the operation of the XRF analyzer and knowledgeable in 
X-ray fluorescence, or under the direct supervision of an experienced and 
knowledgeable individual. The analyst will be thoroughly familiar with 
the XRF Reference Manual supplied by the instrument manufacturer, 
USEPA Method 6200 - Field Portable X-Ray Fluorescence Spectrometry 
for the Determination of Elemental Concentrations in Soil and Sediment, 
and the Region I EPA-New England "Standard Operating Procedure for 
Elemental Analysis Using the X-MET 920 Field X-Ray Fluorescence 
Analyzer" dated October 30, 1996. 

2.7.4. Health and safety issues 
The XRF analyzer contains nuclear radiation sources. During all 
measurements, the sample lid on the probe will be closed over the 
sample to shield the user from exposure to nuclear radiation. The probe 
will not be opened except by authorized personnel. Proper training for 
the safe operation of the instrument and radiation training will be 
completed by the analyst prior to field operations. Additional radiation 
safety information for the XRF analyzer can be found in the operator's 
manual. Protective shielding will never be removed by the analyst or 
any personnel other than the manufacturer. The analyst will be aware of 
the local, state and national regulations that pertain to the use of 
radiation-producing equipment and radioactive materials with which 
compliance is required. The analyst will possess required licenses for 
radioactive materials, including those provided by the manufacturer for 
receiving, acquiring, owning, possessing, using, and transferring 
radioactive material incorporated in a device or equipment, and those 
issued to named persons for the operation of radioactive instruments as 
required by local state agencies. A copy of the radioactive material 
license and leak tests will be present with the instrument at all times. 
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Radiation monitoring equipment will be used with the handling of the 
XRF analyzer. The operator will be monitored continually for analyst 
exposure to radiation. Thermal luminescent detectors (TLD) in the form 
of badges or rings will be used to monitor operator radiation exposure. 
The maximum permissible whole-body dose from occupational exposure 
is 5 Roentgen Equivalent Man (REM) per year. Possible exposure 
pathways for radiation to enter the body are ingestion, inhaling, and 
absorption. The best precaution to prevent radiation exposure is distance 
and shielding. 

2.8. Sample and field equipment handling 

Sampling and field equipment will be inspected to ensure that it is in 
working order and sampling equipment will be decontaminated, as 
appropriate. Any equipment or materials that are in short supply or are 
showing indication of wear will be noted and replaced. 

Upon receipt of the sampling containers from the laboratory, the 
containers will be inventoried to make sure appropriate containers were 
delivered, containers will be checked to make sure preservatives have 
been added, if necessary, and the general condition of containers will be 
assessed. 

Samples will be handled and standard chain of custody procedures will 
be applied according to procedures presented in the QAPP. Upon 
collection, samples will be placed in appropriate containers. Samples will 
be assigned a sample designation identifying sample location, date, and 
time. Each sample collected will be identified with a unique sample 
identification (sample ID) according to the sample location designations. 
The sample ID prefix will identify the sample matrix. Labeled sample 
containers will be chilled to approximately 40C, and transported to the 
analytical laboratory for analysis within 48 hours of sample collection 
except coolers containing hexavalent chromium analyses. Hexavalent 
chromium samples require analysis within 24 hours. 

For each sample collected, field notes will be completed by field 
personnel to document details of the sampling event. Photographs of the 
site taken during investigation activities will include date and time. In 
addition, photographs of the surface waters will include tidal conditions. 

A sample may be further labeled matrix spike (MS) or matrix spike 
duplicate (MSD) if the sample is to be used by the laboratory as a MS or 
MSD. Blind field duplicate samples will be labeled X-1, X-2, etc. Trip 
blank samples obtained from the laboratory will be dated and identified 
as a trip blank. The trip blank sample will accompany those samples 
collected on that particular date and submitted to the laboratory for VOC 
analysis. The field notes will identify the blind field duplicate samples 
as well as where they were obtained. 
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In addition to the sample identification, each sample container will be 4 
labeled with the following information: 

site name; 
date and time of sample collection; 
analysis requested; 
preservative(s); and 
client name. 

All information should also be entered in the field notes in waterproof 
ink. Sample container labels should be completed with ink containing no 
organic solvents. Specific details on chain-of-custody protocols and 
shipping requirements are provided in the QAPP. 

2.9. Sample location coordinates 

The accuracy and precision of sample location coordinates will be 
assessed by occupying a benchmark with known coordinates and 
comparing these coordinates with instrument readings. Significant 
difference between actual and known coordinates will prompt corrective 
actions. 

Each of the newly-installed monitoring wells, soil borings, surface water 
sample locations, surface soiusediment sample locations and staff gauges 4 
will be surveyed for horizontal and vertical control and will be 
incorporated into the existing Site base map. Monitoring wells will be 
surveyed to the nearest 0.01 feet at the top of the wells riser pipe 
(measuring point) and top of protective steel casing. Ground surface at 
each location will be surveyed to the nearest 0.1 feet. 

2.10. Quality assurance/quality control 

Quality assurancelquality control (QNQC) issues associated with this 
project are addressed in the QAPP developed for this program. 

2.10.1. Sample and analytical data quality 
QNQC samples will be collected according to the QAPP. The QAPP 
specifies the collection and analysis of the following samples: 

Matrix spike/matrix spike duplicate pairs are duplicate samples that are 
collected in the field, and submitted to the laboratory. The laboratory 
spikes the samples with a known amount of analyte to be tested. The 
percent recovery of the analyte is used to assist the evaluation of 
analytical accuracy. The relative percent difference (RPD) of the 
samples is used to assist the evaluation of analytical precision. 

-9 
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Blind duplicates consist of duplicate samples submitted to the laboratory 
without identification of the sample location. The RPD of the samples is 
used to assist the evaluation of environmental variability, sampling 
uncertainty, and analytical precision. 

Equipment blanb are samples collected in the field by pouring water 
over clean sampling equipment. The results are used to evaluate 
potential interferences of field sampling equipment. 

Trip blanks are laboratory reagent grade water samples prepared by the 
laboratory and placed in sample coolers containing field samples 
submitted for analysis of volatile organic compounds. Trip blank results 
are used to evaluate potential interferences of volatile organic 
compounds due to sample handling. 

QAIQC samples will be collected and analyzed at a frequency of 5% of 
total sample numbers for a given matrix. The locations of QNQC 
samples will be selected randomly in the field. 

2.10.2. Data quality review 
Data collected for this program will undergo quality control review. A 
portion of the data (TCL and TAL parameters) will be subjected to data 
usability and screening report (DUSR) validation review in accordance 
with NYSDEC and USEPA Region I1 protocols (e.g. Level 3 review). 
Geotechnical parameters and physical parameters (e.g. temperature, pH, 
conductivity) will be Level 1 review. 

2.11. Health and safety 

Health and safety issues associated with this project are addressed in the 
Health and Safety Plan (HASP) developed for this program. The HASP 
includes guidance on the use of a respirator for field sampling activities. 
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3. Decontamination procedures 

Procedures for decontamination of non-dedicated sampling equipment 
and dedicated equipment for ground water sampling are presented in 
Sections 3.2 and 3.3, respectively. The drilling and test pit program will 
include decontamination procedures to minimize the potential for 
introducing contaminants into the borehole or transferring contaminants 
across the Site. 

3.1 Drilling equipment and tools 

The soil boring program will include decontamination procedures to 
prevent potential contaminants from being introduced into the borehole 
or transferred across the Site. 

A temporary decontamination pad will be constructed at the facility at a 
location approved by the field manager. Prior to drilling the first boring, 
the equipment used in drilling will be cleaned to remove possible 
contaminants that may have been encountered during mobilization of 
drilling equipment to the facility. Equipment which will come into 
contact with the soil, as well as drill tools, augers, drill rod, hoses and the 
back of the drill rig, will undergo the initial cleaning process. While 
working at the facility, the drilling equipment that comes into contact 
with the soil will be decontaminated between soil boring locations to 
prevent cross-contamination. Drilling equipment will again undergo the 
cleaning process prior to leaving the facility at the conclusion of drilling 
activities. 

The cleaning process of drilling equipment will involve the use of a high- 
pressure steam cleaner. Potable water will be used for decontamination 
and drilling procedures. Decontamination water will be collected and 
stored for subsequent characterization and off-site disposal in accordance 
with Section 4.0. 

3.2. Non-dedicated sampling equipment 

Prior to sampling, non-dedicated equipment will be washed with potable 
water and a detergent (such as Alconox). The sampling equipment will 
then be rinsed with potable water followed by a reagent-grade methanol 
or isopropanol rinse and finally a deionized water rinse. Additionally, 
equipment used to collect samples for metals analysis will receive a 
nitric acid rinse following the deionized water 
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Reusable, non-dedicated, field equipment (i.e., bowls, spoons, augers, 
bailers, and filtering equipment) will be cleaned before sampling at each 
station. Equipment cleaning will consist of a 6-step sequential rinse 4 
process: 

1. Soapy water rinse and scrubbing with non-phosphate detergent (such 
as Alconox) 

2. Rinse with tap water 
3. Rinse with 10% nitric acid 
4. Rinse with laboratory reagent water 
5. Rinse with methanol or isopropanol 
6. Final rinse with deionized water 

If samples are not to be analyzed for metals, steps 3 and 4 are not 
required. Equipment cleaning may take place at the sampling location as 
long as liquids are contained in pails, buckets, etc. Between rinses, 
equipment may be placed on polyethylene sheeting. At no time will 
washed equipment be placed directly on the ground. Equipment will be 
wrapped in polyethylene plastic or aluminum foil when not in use. 

3.3. Dedicated sampling equipment 

Following the sampling round, the dedicated bailers and small diameter 
polyethylene tubing will be cleaned with distilled or deionized water. 
After rinsing, each bailer and small diameter polyethylene tubing will be 
placed in a labeled plastic bag and sealed to ensure that no outside 4 
contaminants are introduced prior to use during subsequent sampling 
activities. This procedure will also be utilized to clean any new 
dedicated equipment to be used at the facility and to clean any dedicated 
equipment that may become contaminated in the field. 

Prior to initial assembly of the low flow sampling apparatus 
decontaminate the non-dedicated miscellaneous parts, which come in 
contact with the sample, with an Alconox and tap water wash, tap water 
rinse, isopropyl alcohol rinse, and a distilled water rinse. After rinsing, 
dry the various parts with clean paper towels and place in a plastic bag, 
sealing to ensure that no outside contaminants are introduced prior to use 
during subsequent sampling activities. Dedicated HDPE tubing will 
remain in the monitoring well; therefore, decontamination is not 
required. 
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4. Handling of investigation-derived materials (waste management plan) 

4.1. General 

The RI activities will produce investigation-derived materials (IDM) 
which will require appropriate management. IDM includes the following: 

Drill cuttings 

Ground water resulting from development of new monitoring wells 

Ground water resulting from the sampling of the monitoring wells 

Decontamination fluids and surface soillsediments which may settle 
out of such fluids 

Surface soillsediments which settle out of ground water produced 
during the above 

Personnel protective equipment (PPE) and associated debris resulting 
from the execution of field activities. 

The management of these materials is discussed below. 

4.2. Drill cuttings 
Drill cuttings derived from each soil boring or monitoring well boring 
will be placed under the plastic cover of one of the untreated soil piles 
currently staged on site. 

4.3. Ground water 
Ground water produced during development and sampling of monitoring 
wells will be containerized in 55-gallon drums and transported to a 
central location at the facility. The drums will be labeled with the 
monitoring well identification and the date that the ground water was 
initially containerized. The final disposition of the ground water will be 
determined after the various analytical results from the investigation are 
available. Depending on the results of the investigation, and any other 
characterization deemed appropriate, it is assumed that the ground water 
can be disposed on-site. Alternatively, if the results of the investigation 
or any additional characterization, indicate that the ground water is 
contaminated, then the ground water may be treated on-site andor may 

Final: July 24,200 1 29 O'Brien & Gere Engineers, Inc. 
\\GE~~YRACUSE\DN71\Projects\l0653V6408\5-rpts\riwp\fsp.doc 



Work Plan - Volume 2, Field Sampling Plan 

be transported off-site for treatment and/or disposal at a permitted facility 
following receipt of necessary approvals. 4 

4.4. Decontamination fluids 

Decontamination fluids containing non-indigenous materials associated 
with drilling, and on-site (ground water and soil) sampling activities will 
be containerized in plastic 55-gallon drums and temporarily stored in or 
next to the hazardous waste storage building. At the conclusion of field 
activities, these materials will be appropriately characterized and, after 
receiving the necessary approvals, will be transported off-site for 
treatment and/or disposal at a permitted facility. 

For surface water and sediment decontamination fluids, rinse water will 
be discharged to the surface water. Solvent and acid rinse fluids will be 
containerized and disposed of according to the procedures above. 

4.5. Surface soiUsediment, PPE and associated debris 

Used PPE and other associated debris (e.g., ground plastic, tubing, etc.) 
will be containerized in 55-gallon drums or plastic bags and temporarily 
stored in an area to be designated. At the conclusion of field activities, 
these materials will be appropriately characterized and, after receiving 
the necessary approvals, will be transported off-site for treatment and/or 4 
disposal at a permitted facility. Solids that settle out of the 
decontamination fluids will be containerized separately, but managed 
similarly. 
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'C Table 1 
Check 

New York State Department of Environmental Conservation 
RVFS Field Sampling Plan 

Revere Smelting and Refinishing Corporation Site 
Wallkill, New York 

Equipment checklist 
Equipment 
General 
Cell phone 
Camera 
Film 
Watch 
Calculator 
Measuring tape 

Sample supplies 
Sample coolers 
Sample containers 
Sample labels 
Sample label tape (clear) 
Nitrile sampling gloves 
Equipment rinse sampling water 
pH paper 

Decontamination supplies 
Methanol 
10% nitric acid 
Distilledldeionized water 
Solvent bottles 
Water spray bottles 
Decon pan 
Decon waste container 
Cleaning buckets (5) 
Nonphosphate soap 
Plastic sheeting 
Long handled scrub brush 
Bottle brush 

Documentation 
Work Plan (FSP, QAPP, HASP) 
Emergency phone numbers 
Field logs (sediment probing, sediment, water column, monitoring well, soil boring, 
health & safety, site access) 
Chain of custody 

General supplies 
Trash bags 
Aluminum foil 
Paper towels 
Towel wipes 
Plastic sheeting 
Markers (not containing organic solvents) 
Plastic bags 
Duct tape 

I Tools 
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New York State Department of Environmental Conservation 
RVFS Field Sampling Plan 

Revere Smelting and Refinishing Corporation Site 
Wallkill, New York 

Table 1. Equipment checklist 
Check 1 Equipment 

1 Drinking fluids 

Personal Protection 
Work gear 
Hard hat 
Rain gear 
Steel toe boots 
Over boots 
Protective eye wear 

Mo bilizationlsite reconnaissance 
Weed wacker 
Saw 
55-gallon drum to contain used PPE 
Metal detector 
PID 
Sledge hammer 
Marker stakes 
Marking tape 
Flashlight 
Sanborn maps 
Sediment sampling gear 

Water column sampling 
Kemmerer sampler 
Depth gage or measuring stick 
Waders 
Water quality meter (pH, conductivity, DO, salinity) 
Boat 
Buoys, rope, and cinder block anchors, as needed 
0.45 micron glass fiber filters 

Sediment sampling 
Sediment probe 
Stainless steel mixing bowl 
Stainless steel spoons 
Waders 
Sediment core sampler 
Polycarbonate tubing 
Ponar dredge 
Tools- hack saw, screw driver, pliers 
Pontoon boat 
PID 
Calibrated rope 

Depth rod 
Buoys, rope, and cinder block anchors, as needed 
Depth gage (optional) 
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New York State Department of Environmental Conservation 
FWFS Field Sampling Plan 

Revere Smelting and Refmishing Corporation Site 
Wallkill, New York 

Surface soil sampling 
Stainless steel mixing bowl 
Stainless steel trowel 
Hand auger 
RAM 

w Table 1. Equipment checklist 

Groundwater sampling 
PID 
Tank 
Same keyed locks 
Water level indicators 
Plastic sheeting 
Suction-lift pump and W polyethylene tubing for well purging, if required 
Dedicated Teflon or OPVC bailers with Teflon-coated stainless-steel wire or 
disposable nylon line, if required 
Dedicated one-way foot valves, if required 
Peristaltic pump and Tygon tubing 
5-gallon pails 
Water quality meter 
Well keys 

Check 

Drum sampling 
Bailer 

Equipment 

Pontoon Boat 
Extra battery 
Spuds 
Anchor 
Pipe wrenches 
Tools 
Reciprocating saw (if needed) 
Personal flotation devices (PFDs) 
PFD and 90ft rope 
Flares 
Horn 
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New York State Department of Environmental Conservation 
RVFS Field Sampling Plan 

Revere Smelting and Refinishing Corporation Site 
Wallkill, New York 

Table 1. Eaui~rnent checklist - 
Check 1 Equipment 

Health & Safety 
Eye wash station 
Respirator 
Air purifying cartridges 
Bug spray 
First aid kit 
Sunscreen 
Hearing protection 
Colorimetric indicator tubes for benzene vapor 
PID 
Combustible gas monitor (CGM) 
Real-time air monitor (RAM) 
Red flags 
Yellow flags 
Fire extinguisher 
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Appendix A 

Soil boringlwell log 



"I* 



Appendix B 

Ground water sampling logs 



Evacuation Method 

2' Diameter Well = 0.163 X LWC 

4" Diameter Well = 0.653 X LWC 

Volume removed before sampling 
Did well go dry? 

well Casing 

1413 S Standard 

Conductivity 
Readin s uSlcm 

Color 

Notes: 



Appendix C 

Surface water sampling field log 





Appendix D 

Sediment sampling field log 



New York State Department of Environmental Conservation 
Revere Smelting & Refinishing Corporation Site 

Wallkill, New York 

Sediment Sampling Field Log 

I I I 

Water Depth I Core Type I Core to be Cornposited? 

Yes 

Sampling Program 

Penetration Depth I Length Recovered I GPS Coordinates 
I I 

DatelTime Sample ID Number Weather Conditions 

w 

* 

I:hlbany\projed5Q6408WWn7/24/01 \Sediment-Log. 

Core Section Interval 

Sampler Initials: 

Visual Description 

NothingILat. = 

EastingILong. = 
Grain Size Comments 
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1. Introduction 

1.1. Purpose 

The QAPP provides quality assurance/quality control (QAIQC) criteria 
for work efforts associated with sampling of environmental media at the 
Site. The QAPP indicates project organization and responsibilities and 
outlines the data quality objectives (DQOs) and analytical protocols to 
document that the data collected during the Remedial Investigation (RI) 
are of sufficient quality to support remedial decisions. This document 
has been prepared with the guidance of United States Environmental 
Protection Agency's (USEPA's) Interim Guidance for Conducting 
Remedial Investigations and Feasibility Studies under CERCLA 
(USEPA, October 1988) and New York State Department of 
Environmental Conservation's (NYSDEC's) Resource Conservation and 
Recovery Act (RCRA) Quality Assurance Project Plan Guidance 
(NYSDEC, March 1991). 

Revere Smelting and Refining Corporation (RSR) is a secondary smelter 
that manufactures lead and lead alloys. The primary constituents of 
concern are inorganics, primarily lead and arsenic. Matrices that may be 
sampled and analyzed during the RI include soil, ground water, surface 
water and sediment. 
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2. Quality Assurance Project Plan 

The following quality assurance (QA) topics are addressed in this plan: 

Data Quality Objectives (DQOs); 

Sampling procedures; 

Documentation and chain-of-custody; 

Calibration procedures; 

Sample preparation and analytical procedures; 

Data reduction, validation, and reporting; 

Quality Control checks; 

Preventative maintenance; 

Data assessment procedures; 

Corrective actions; and 

QA reports to management. 

The remainder of this document provides details of these topics. 
Additional sampling procedures details are provided elsewhere in the 
FSP. 

2.1. Data quality objectives 

DQOs are quantitative and qualitative statements specifying the quality 
of the environmental data required to support the decision-making 
process. DQOs define the total acceptable uncertainty in the data for 
each specific activity conducted during the investigation. The 
uncertainty includes both sampling error and analytical error. Ideally, 
zero uncertainty is the intent. However, the variables associated with the 
process (field and laboratory) inherently contribute to some uncertainty 
in the data. It is the overall objective to keep the total uncertainty within 
an acceptable range that will not hinder the intended use of the data. 
QAIQC requirements have been established such that there will be a high . 
degree of confidence in the measurements. 

Final: July 23,200 1 3 O'Brien & Gere Engineers, Inc. 
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Quality Assurance Project Plan - Revere Smelting 

The principal DQOs of this investigation are to generate data of 
sufficient quality to support both qualitative and quantitative conclusions 4 
concerning potential nature and extent of chemical constituents at the 
facility, to support engineering evaluations of potential remedial 
response activities, and to support the baseline risk assessment. In order 
to achieve these DQOs, the process of data generation was designed to 
develop a body of analytical data of sufficient quality to be used to 
support conclusions made as a result of this investigation. Specific data 
quality requirements such as criteria for precision, accuracy, 
representativeness, completeness, comparability, and sensitivity 
(PARCCS) are specified in this document. 

Laboratory analyses and analytical levels will adhere to the guidelines 
described in USEPA's Data Quality Objectives for Remedial Response 
Activities (USEPA, March 1987). Analytical levels are defined in the 
guidance document as follows: 

Level I implies field screening or analysis using portable instruments. 
Results are often not compound specific and not quantitative but results 
are available on a real-time basis. 

Level I1 implies field analyses using more sophisticated portable 
analytical instruments. In some cases, the instruments may be set up in a 
mobile laboratory on-site. There is a wide range of the quality of data 
that can be generated for Level I1 analyses. In general, data quality 
depends on the use of suitable calibration standards, reference materials, 
sample preparation equipment, and training of the instrument operator(s). 11 
Results are available on a real-time basis or within several hours. 

Level I11 implies that all analyses be performed in an off-site laboratory. 
Level III analyses may or may not use USEPA Contract Laboratory 
Program (CLP) procedures. The laboratory may or may not be a CLP 
laboratory. Level I11 analyses will provide data of the same quality as 
Level IV, but USEPA's methods such as Test Methods for Evaluating 
Solid Waste (USEPA SW-846, July 1992 with all current revisions) are 
utilized instead of CLP methods. 

Level IV implies CLP routine analytical services (RAS). Analyses are 
performed in an off-site CLP analytical laboratory following CLP 
protocols. Level IV is characterized by rigorous QAIQC protocols and 
documentation. 

Level V implies analyses by non-standard methods. Analyses are 
performed in an off-site analytical laboratory which may or may not be a 
CLP laboratory. Method development or method modification may be 
required for specific constituents or detection limits. CLP special 
analytical services (SAS) are Level V. 

Table 2-1 contains sampling efforts, objectives, analyses, data uses, and 
analytical levels. The remainder of this QAPP describes the specific 
approaches that will be taken to achieve the required DQOs. 4 
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2. Quality assurance project plan 

In order to assess adherence to DQOs, O'Brien & Gere has developed the 
QNQC program described in this QAPP. The USEPA's CLP states that 
the purpose of a QNQC program "is the definition of procedures for the 
evaluation and documentation of sampling and analytical methodologies 
and the reduction and reporting of data. The objective is to provide a 
uniform basis for sample collection and handling, instrument and 
methods maintenance, performance evaluation, and analytical data 
gathering and reporting." The NYSDEC, in its guidance document for 
QAPPs, states that "quality assurance is a management system for 
ensuring that all information, data, and decisions resulting from an 
investigation are technically sound, and properly documented." QC is 
defined as the "functional mechanism through which QA achieves its 
goals." 

The following is a brief description of data quality parameters addressed 
in the QAPP. Goals for completeness, accuracy, and precision are also 
specified. It should be pointed out that these goals may not always be 
achievable due to matrix interferences and minor problems caused by 
analyte or instrument instability. In those cases where these goals are not 
met, the impact of not meeting the goals will be discussed in the data 
usability report contained in the data validation report. 

Precision describes the reproducibility of measurements under a given 
set of conditions. Specifically, it is a quantitative measure of the 
variability of a group of measurements, that have been made in an 
identical manner, compared to their average value. Precision can be 
expressed in a variety of manners, including absolute methods such as 
deviation from the mean or median values, standard deviation and 
variance, or relative methods, such as relative deviation from the mean 
or median. The overall precision may be established through the analysis 
of field duplicate and laboratory duplicate samples. For this project, a 
DQO goal for precision has been established that 100% of the analytes in 
the precision measurement must meet the control limits specified in this 
QAPP. If this goal is met, the data will have acceptable precision and 
will be considered usable. If this goal is not met, appropriate corrective 
action will be taken. 

Accuracy is defined as the degree of difference between measured or 
calculated values and the true value. The closer the numerical value of 
the measurement comes to the true value, or actual concentration, the 
more accurate the measurement is. Accuracy is expressed in terms of 
absolute or relative error. Accuracy will be determined through analysis 
of spiked samples and the analysis of standards with known 
concentrations. The percent recovery of surrogate spikes for organic 
analyses will also provide an evaluation of the accuracy of the 
measurements. An overall project DQO goal for accuracy has been 
established that 100% of the analytes within the accuracy measurements 
must meet the control limits specified in this QAPP. If this goal is met, 
the data will have acceptable accuracy and will be considered usable. If 
this goal is not met, appropriate corrective actions will be taken. 

Draft February 28,2001 5 
I:\DIV7 1Wrojects\l0653\26408\5~rpts\riwp\qapp.doc 

O'Brien & Gere ~ngineers, Inc. 



Quality Assurance Project Plan - Revere Smelting 

Representativeness refers to the degree to which a sample taken from a 
site accurately reflects the matrix at the site. It is a qualitative parameter 4 
which is most closely associated with the design of the sampling 
program. Factors that should be considered in the determination of 
representativeness include appropriateness of sampling and analytical 
methodologies, representativeness of the selected media, and 
representativeness of the selected analytical procedures. 
Representativeness will be achieved by the use of procedures for the 
collection and preservation of samples as described in USEPA's Test 
Methods for Evaluating Solid Waste, PhysicaVChemical Methods, S W- 
846,3rd Edition, July 1992 with all current revisions, the associated FSP, 
and this QAPP. 

Comparability refers to the use of consistent procedures, second source 
reference standards, reporting units, and standardized data format with 
document control. Adherence to standard procedures and the analysis of 
external source standard materials maximizes the probability that data 
generated from a particular method at a given laboratory can be validly 
compared to the data of another. This QAPP has been written to provide 
data which will be comparable to other data collected, as standard 
methods will be utilized. 

Completeness refers to the process of obtaining the required data as 
outlined in the associated FSP and RVFS Work Plan. Completeness is 
also defined as the percentage of measurements judged to be usable. 
Samples for which the critical data points fail completeness objectives 
will require reanalysis of samples (within the specified holding times) 4 
until the DQOs are met. The completeness goal has been specified at 
100% for this investigation. 

Sensitivity refers to a measurable concentration of an analyte which has 
an acceptable level of confidence. Method detection limits (MDLs) are 
the lowest concentration of an analyte that can be measured with 99% 
confidence that the analyte concentration is greater than zero. For 
inorganics, the instrument detection limit (IDL) is determined by 
multiplying the Students t-Test value the standard deviation obtained for 
the analysis of a standard solution at a concentration of 3 to 5 times the 
estimated IDL on three days with a minimum of seven measurements. 
The practical quantitation limit (PQL) is the lowest concentration that 
can be reliably quantified within specified limits of precision and 
accuracy during routine laboratory operations. The contract required 
quantitation limit (CRQL) is the minimum level of quantitation 
acceptable for this project. CRQLs originated from the USEPA CLP 
scopes of work (SOWS) for the analysis of organic TCL and inorganic 
TAL. The analytical methods associated with this project can achieve 
the MDLs, PQLs, and CRQLs low enough to adequately meet the 
project's DQOs. 
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2. Quality assurance project plan 

2.1.1. Field sampling 
The objective of field sampling procedures is to obtain samples that 
represent the environmental matrix being investigated. This will be 
accomplished through the use of proper sampling techniques and 
equipment. Appropriate sampling protocols are presented in the 
associated FSP. 

2.1.2. Laboratory analyses 
To obtain data of a quality sufficient to meet the project DQOs, the 
following analytical laboratory techniques will be utilized: 

Total cyanide analysis using spectrophotometry; 

TAL total metals analysis using inductively coupled plasma (ICP) 
and cold vapor techniques; 

pH analysis using an electrode; 

Miscellaneous inorganic analyses using various wet chemistry 
techniques based on the selected laboratory. 

The analytical QAJQC and data reporting will adhere to the specific 
analytical methods, or equivalents and/or updates, listed in Table 2-2 
along with requirements of Exhibit E of the NYSDEC Analytical Service 
Protocol (ASP) October 1995 revision. 

2.2. Sampling procedures 

A detailed description of the sampling procedures that will be used 
during the RVFS at the Site in are presented in the associated FSP. 

2.2.1. Sampling locations 
Sampling locations for each RVFS task are presented in the associated 
work plan and FSP. 

2.2.2. Field QNQC samples 
In order to evaluate data quality, QAJQC samples will be collected 
during the field investigation. The following field QAJQC samples will 
be collected for samples submitted for Level IV laboratory analyses. 
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2.2.2.1. Field duplicate samples 
Collection of field duplicate samples provides for the evaluation of the 4 
laboratory's performance by comparing analytical results of two samples 
from the same location. Field duplicate samples are also collected to 
evaluate field sample collection procedures. Field duplicate samples are 
duplicate samples collected from one location and sent to the laboratory 
blind (with two different sample identifications). Field duplicate samples 
will be collected at a rate of one per 20 environmental samples per 
matrix per parameter. 

2.2.2.2. Matrix spikes and matrix spike duplicates 
Matrix spikelmatrix spike duplicate (MSMSD) samples are duplicate 
samples that have a known concentration of spiking solution added to 
evaluate potential matrix interferences. The percent recovery of the 
spiked amount indicates the accuracy of the analysis extraction or sample 
preparation, as well as interferences caused by the matrix, if any. 
Relative percent differences (RPDs) between spike sample recoveries 
will indicate the precision of the data. One set of MSMSD samples will 
be collected at a rate of one per 20 environmental samples per matrix per 
parameter, if applicable (i.e., MSMSD samples are not applicable for 
pH, alkalinity, specific conductivity, and turbidity analyses). 

2.2.2.3. Fieldlequipment blanks 4 

Fieldequipment blanks will consist of analyte-free deionized water that 
has been passed through and/or over decontaminated sampling 
equipment. One fieldequipment blank will be collected per type of 
sampling equipment per sampling event. Fieldequipment blanks will 
not be required if dedicated sampling equipment is utilized. The 
fieldequipment blanks will be subject to the same analyses as the 
environmental samples. 

2.23. Sampling preparation and preservation 
Immediately after collection, samples will be transferred to labeled 
sample containers and properly preserved. Table 2-3 lists the appropriate 
sample containers, volume requirements, and preservation techniques. 
Samples requiring refrigeration for preservation will be promptly 
transferred to coolers packed with ice. Samples will be shipped or 
transported within 24 hours of being collected and will arrive at the 
laboratory no later than 48 hours after sample collection. Proper chain- 
of-custody documentation will be maintained as discussed in Section 6 of 
this QAPP. Samples will be extracted andor analyzed within the 
holding times specified in Table 2-3. Holding times begin from the 
laboratory verified time of sample receipt (VTSR). 
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2.2.4. Decontamination of sampling equipment 
Protocols for the decontamination activities, if required, are described in 
the associated FSP. 

2.3. Sample custody 

Chain-of-custody procedures will be instituted and followed throughout 
the RI/FS at the Revere Smelting & Refinishing Site. These procedures 
include field custody, laboratory custody, and evidence files. Samples 
are physical evidence and will be handled according to strict chain-of- 
custody protocols. The QA Coordinator must be prepared to produce 
documentation that traces the samples from the field to the laboratory 
and through analyses. The USEPA has defined custody of evidence as 
follows: 

In actual possession; 

In view after being in physical possession; 

In a locked laboratory; or 

In a secure, restricted area. 

Chain-of-custody records will be initiated in the field when sample 
collection has begun. The field sampler will indicate the sample 
identification number, date, time, sample matrix, sample type (i.e., grab 
or composite), number of containers and the analyses requested on the 
appropriate chain-of-custody form. 

Chain-of-custody forms must be signed by both individuals upon transfer 
of sample coolers, unless shipped by an overnight courier. In this case, a 
copy of the overnight courier's signed shipping label will document the 
complete transfer. The chain-of-custody form will be signed and placed 
in a sealed bag and sealed in the shipping container. An example chain- 
of-custody form is attached as Figure 2-1. The shipping container will 
be closed, and two paper seals will be affixed to the latch and lid. The 
seal must be broken to open the cooler and will indicate possible 
tampering if the seal is broken before receipt at the laboratory. 

The cooler will be shipped via an overnight delivery service or hand 
delivered to the laboratory. When the samples arrive at the laboratory, 
the sample custodian will sign the vendor's air bill or bill-of-lading 
(unless hand-delivered). The sample custodian's duties and 
responsibilities upon sample receipt will be to: 

Document receipt of samples by signing the chain-of-custody and 
internal laboratory log book; 
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Inspect sample shipping containers for the presence or absence of 
custody seals and for container integrity; 4 
Sign the appropriate forms or documents, verify and record the 
agreement or disagreement of information on sample documents 
and, if there are discrepancies, record the problem and notify the 
Laboratory QA Oficer and QA Coordinator; 

Label samples with laboratory sample numbers; and 

Place samples in secure, limited-access storage. 

At the laboratory, the analysts will be required to log samples and 
extracts in and out of storage as the analysis proceeds. Samples and 
extracts will be returned to secure storage at the close of business. 
Written records will be kept of each time the sample or extract changes 
hands. Care must be exercised to properly complete, date, and sign items 
needed to generate data. Copies of the following will be stored for 
incorporation into the sample file: 

Documentation of the preparation and analysis of samples, including 
copies of the analyst's notebooks; 

Bench sheets, graphs, computer printouts, chromatograms, and mass 
spectra; 

Copies of QMQC data; 

Instrument logs showing the date, time, and identity of the analyst; 
and 

Analytical tracking forms that record the date, time, and identity of 
the analyst for each step of the sample preparation, extraction, and 
analysis. 

Upon completion of the analyses, the Laboratory QA Officer, or hidher 
designee, will begin assimilating the field and laboratory notes. In this 
way, the file for the samples will be generated. The final file for the 
sample will consist of: 

Laboratory data packages (including summary, instrument print 
outs, and raw data from the analysis of environmental and QC 
samples, chromatograms, mass spectra, calibration data, quantitation 
forms, work sheets, sample preparation logs); and 

Chain-of-custody records. 

O'Brien & Gere Engineers, Inc. 10 Final: July 23,2001 
I:\DIV7 l\Projects\ 10653\26408\5-rpts\riwp\qapp.doc 



2. Quality assurance project plan 

2.4. Calibration and frequency 

2.4.1. Laboratory equipment calibration 
Proper calibration of laboratory analytical instrumentation is essential for 
the generation of reliable data which meets the project's DQOs. 
Analytical instrument calibration is monitored through the use of control 
limits which are established for individual analytical methods. 
Calibration procedures to be followed are specified, in detail, in the 
analytical methods and in NYSDEC ASP October 1995 revisions, 
Exhibit E (hereafter "ASP Exhibit E"). These procedures specify the 
type of calibration, calibration materials to be used, range of calibration, 
frequency of calibration, and calibration QC criteria. 

The laboratory will be responsible for proper calibration and 
maintenance of laboratory analytical equipment. The following 
subsections detail some of the calibration procedures outlined in the 
analytical methods and ASP Exhibit E. 

2.4.1.1. Metals and inorganics 
Instrument calibration for metal and inorganic analyses is performed 
daily. A two point calibration for ICP analyses is performed. Five point 
calibrations are performed for spectrophotometers and other applicable 
wet chemistry techniques. The calibration curves must have correlation 
coefficients greater than or equal to 0.995. Calibration verification is 
monitored by analyzing a calibration verification standard and a 
calibration blank following the initial calibration, every ten samples, and 
at the end of the analytical sequence. The calibration verification 
standard recovery must be within the criteria specified in this QAPP (i.e., 
Table 2-4) or the instrument must be resloped, if applicable, and if 
necessary, recalibrated. The calibration blank must not contain target 
compounds at concentrations greater than the PQL or CRQL, whichever 
is applicable, or corrective actions are implemented. 

To verify interelement and background corrective factors for ICAP 
analysis, interference check samples (ICSA and ICSAB) must be 
analyzed at the beginning and end of the analysis sequence or a 
minimum of twice per eight hours. The percent recoveries for solutions 
must be within ASP Exhibit E criteria. In addition, for ICAP analyses, a 
serial dilution analysis must be performed per sample matrix. If the 
analyte concentration is greater than fifty times the MDL in the original 
sample, a serial dilution (five fold dilution) must agree within ten percent 
of the original determination. Detection limits, interelement corrective 
factors, and linear ranges must be established at the frequency specified 
in the method. 
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2.4.1. Standards and solutions 
The use of standard materials of a known purity and quality is necessary 
for the generation of reproducible data. Standards and standard solutions 
are obtained from the USEPA or USEPA-certified commercial vendors. 
Standard reference materials and performance evaluation materials are 
obtained from the National Institute of Science and Technology (NIST) 
or USEPA-certified commercial vendors. 

Standards and standard solutions are verified prior to use. This 
verification may be in the form of a certification from the supplier. 
Standards may also be verified by comparison to a standard curve or 
another standard from a separate source. Standards are routinely 
checked for signs of deterioration including unusual volume changes 
(solvent loss), discoloration, formation of precipitates, changes in analyte 
response, or age. Standards will not be used after expiration date. 

Solvent materials are also verified prior to use. Each new lot of solvent 
is analyzed to verifL the absence of interfering constituents. Reagent and 
method blanks are routinely analyzed to evaluate laboratory-based 
contamination of samples. 

2.4.2. Standards records 1 
A records book will be kept for standards and will include the following 
information: 

Material name; 

Control or lot number; 

Purity andor concentration; 

Receipt/preparation date; 

Recipient/preparerfs name; and 

Expiration date. 

These records will be checked periodically as part of the laboratory's 
internal controls review. 
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2.4.3. Calibration records 
A bound notebook will be kept with each instrument that requires 
calibration. The notebook will contain a record of activities associated 
with QA monitoring and instrument repairs. These records will be 
checked during periodic equipment review and internal QNQC audits. 

2.5. Analytical procedures 

2.5.1. Laboratory analytical procedures 
The accuracy and precision of the analytical data generated by the 
laboratory will be determined through the analysis of duplicate samples, 
spiked samples, reference standard samples, laboratory control samples 
(LCS), and field andor laboratory blank samples analyzed along with 
each set of environmental samples. 

Interferences will be identified and documented. When matrix 
interferences are noted during sample analysis, actions will be taken by 
the laboratory to achieve the specified quantitation limits. Samples may 
be diluted only if analytes of concern generate responses in excess of the 
linear range of the instrument. The selection of analytical cleanup 
methodologies will follow SW-846 method requirements. In such cases, 
the Laboratory QA Officer will document that the laboratory 
demonstrates good analytical practices and that such practices are 
documented in order to achieve the specified quantitation limits. 

The accuracy of the method will be determined by spiking the sample 
matrix with analytes and surrogates. Standards and reference materials 
will also be analyzed to determine analyte concentrations for comparison 
with expected concentrations to provide a measure of accuracy of the 
methods. Percent recoveries of the spikes will be calculated and 
compared with control limits. A measure of precision will be obtained 
through the RPD between MSs and MSDs. Sampling precision will be 
evaluated based on the RPD of duplicate field samples. RPDs will be 
compared to established control limits. 

The generated data will be entered into the laboratory database 
management system. Complete descriptions of analytical procedures to 
be used in the laboratory are described by the NYSDEC ASP October 
1995 Revision, USEPA Methods for Chemical Analysis of Water and 
Wastes, (March 1983), USEPA SW-846 methodologies andor in the 
laboratory's QA Manual and standard operating procedures (SOPS). 
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Quality Assurance Project Plan - Revere Smelting 

2.5.2. Method detection limits and quantitation limits 
The MDL is defined as the minimum concentration of a substance that 4 
can be measured and reported with 99% confidence that the analyte 
concentration is greater than zero and is determined from analysis of a 
sample in a given matrix containing the analyte. For inorganics, the 
instrument detection limit (IDL) is determined by multiplying the 
Students t-Test value the standard deviation obtained for the analysis of a 
standard solution at a concentration of 3 to 5 times the estimated IDL on 
three days with a minimum of seven measurements. The PQL is the 
lowest concentration that can be reliably quantified within specified 
limits of precision and accuracy during routine laboratory operations. 
The contract required quantitation limit (CRQL) is the minimum level of 
quantitation acceptable for each method. CRQLs originated from the 
USEPA CLP scopes of work (SOW) for the analysis of organic TCL and 
inorganic TAL. Table 2-4 lists CRQLs to be used for this project. The 
laboratory should report estimated concentrations (i.e., flagged with "J") 
for compounds detected between the IDL and the CRQL or PQL. The 
PQLs for the inorganic wet chemistry parameters (i.e., natural 
attenuation parameters) are laboratory dependent and will be evaluated 
and approved on a laboratory by laboratory basis. 

2.6. Data reduction, validation, and reporting 

The laboratory will be conducting analyses on samples in accordance 
with referenced USEPA method protocols, NYSDEC ASP (October 

1 

1995 revision) and the laboratory's QA Manual. Laboratory validation 
will be incorporated into their in-house effort for the appropriate 
parameters. 

2.6.1. Data production, handling, and reporting 
Specific laboratory procedures and instrumentation can be found in the 
QA Manual andlor SOPS from the laboratory. The data production and 
reporting procedures described below will be employed at the laboratory. 

Analytical data packages, which are fully validatable and document 
sample preparation, extraction, and analysis, will be provided for the 
analyses. Data report forms will be securely bound and the pages will be 
sequentially numbered. The analytical reports for sample matrices will 
conform to the list of deliverable requirements included in Appendix A 
to this QAPP. 

The analyst has the primary responsibility and accountability for the 
correctness and completeness of the analytical data. Each laboratory 
analyst has responsibility for QAIQC functions at their level and within 
their assigned tasks. Initial review by the analyst and supervisor is 
completed in relation to compliance with methodology and acceptability 4 
of precision and accuracy results. Review at the QA Officer level 
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includes these elements as well as a review of data acceptability based 
upon internal and project specific QC criteria. Tertiary review occurs 
with the laboratory management where pertinent information pertaining 
to each specific analysis is compiled. The data generated from the 
various laboratory sections is transferred to laboratory's QA Officer. 
Analytical data forms are then processed and data validation is 
accomplished. 

2.6.2. Data validation 
The laboratory data validation process begins with the appropriate 
laboratory personnel who will review the raw and reduced data for 
possible calculation and transcription errors. Additionally, these 
personnel will check unusually high or low parameter values. The 
Laboratory QA Officer will perform a final laboratory validation of the 
data which will include a review of QC sample analyses and data 
completeness. The laboratory report will then be reviewed and approved 
by the manager of analytical services prior to its release to O'Brien & 
Gere. O'Brien & Gere chemists will perform an independent data 
validation upon receipt of the analytical data packages. 

Data validation is a systematic process of evaluating analytical data 
quality by comparing the data generation process (sample collection 
through sample analysis) to QC criteria established prior to the initiation 
of the field investigation. Data quality criteria are established based on 
the project DQOs which are, in turn, established based on the intended 
use of the data. A data validation report establishes data usability by 
determining the degree of adherence to QC criteria of the analytical data. 
As a result, sample data are determined to be usable as is, approximate, 
or unusable for the particular use established by the project DQOs. The 
analytical data will be validated in accordance with the criteria set forth 
in the following: 

Specific referenced USEPA method; 

NY SDEC ASP October 1995 Revision requirements; 

USEPA, Region 11. January 1992. Evaluation of Metals Data for the 
CLP, SOP No. HW-2, Revision 11. 

Data validation reports will be generated and incorporated into the RI 
Report. 

The requirements to be checked for the validation of inorganics analyses 
include the following: 

Holding times; 

Sample preservation; 
'Qul 
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Quality Assurance Project Plan - Revere Smelting 

2.7. QC checks 

Initial and continuing calibration; 

Blank analyses; 

Laboratory duplicate analyses; 

LCS evaluation; 

MSIMSD analysis; 

MSB analysis; 

Field duplicate analysis; 

Element quantitation and reported PQLs; 

Document completeness; 

Data usability; andlor 

Overall data assessment. 

2.7.1. Laboratory QNQC checks 
Table 2-5 contains information regarding audits, frequency, acceptance 
criteria, and corrective actions. Upon the completion of a sample 
analysis, the results of QNQC data will be reviewed to verify 
compliance with the criteria listed. When results are reported to the 
Laboratory QA Officer, QNQC data will be included in the package for 
review. MSs, reference standards, and LCSs will be used to monitor the 
accuracy of the methodologies by comparing recoveries to the 
established QNQC criteria. MSDs and duplicate samples will be 
incorporated as an indicator of the precision of the sample results. The 
RPD calculations will also be compared to the established QNQC 
criteria. Laboratory QNQC procedures will be evaluated during data 
validation and will be discussed in the data validation report. 

2.7.2. Field sampling QNQC 
Field sampling crews will be under direct supervision of a field sampling 
leader. Bound log books and appropriate data sheets will be used to 
document the collection of samples and data so that any individual 
sample or data set can be traced back to its point of origin, sampler, and -4 
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type of sampling equipment. Sampling will be performed according to 
the methods provided in the RIRS Work Plan, FSP and in this QAPP. 
Blind field duplicate samples will be collected by the sampling team. 
These samples will be sent to the laboratory for analysis in conjunction 
with the environmental samples. Field sampling precision will be 
evaluated through the RPD of the duplicate sample analyses results. 
Control limits for field duplicate precision have been established at 
*loo% RPD for soil samples and *SO% RPD for water samples for this 
project. Decontamination of sampling equipment will be verified 
through the analysis of equipment blanks, if required. Proper chain-of- 
custody protocols, as presented in Section 6 of this QAPP, will be 
followed. 

2.8. Preventive maintenance 

Preventive maintenance procedures will be carried out on field 
equipment in accordance with the procedures outlined by the 
manufacturers' equipment manuals. Calibration activities involving field 
equipment will be recorded in a field log book. 

The laboratory's maintenance activities are documented and maintained 
in permanent files and logbooks. The laboratory's internal preventive 
maintenance service should involve cleaning, adjusting, inspecting, and 
performing testing procedures designed to reduce product failure and 
extend useful product life. 

2.9. Data assessment procedures 

The procedures employed by the laboratory to assess the quality of data 
generated in the laboratory include, but are not limited to, the following: 

Determination of analytical precision per method; 

Determination of analytical accuracy per method; 

Determination of analytical completeness; and 

Determination of MDLs and PQLs. 

Data quality reviews by analysts, supervisors, managers, laboratory 
directors, and QA personnel contribute to the total process. Analytical 
project managers interface with clients to evaluate whether the clients' 
needs are met and that the information provided fulfills their 
requirements. 

Precision and accuracy will be assessed utilizing control charts. Control 
charts will consist of line graphs which provide a continuous graphic 
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representation of the state of each analytical procedure. The standard 
deviation of the mean of the QC measurements is calculated and the 
upper and lower warning limits are set at plus or minus two standard cl 

deviation units. The upper and lower control limits are set at plus or 
minus three standard deviation units. Acceptable data are realized when 
results fall between the lower and upper warning limits. If the QC value 
falls between the control limit and the warning limit, the analysis should 
be scrutinized as possibly out of control. 

In general, the accuracy of the methods will be determined by spiking the 
sample matrix with the analyte and by analyzing reference materials with 
known concentrations. The spiking levels will be selected to reflect the 
concentration range of interest. Percent recoveries of the spikes and 
reference materials will be calculated and compared to the established 
limits. The precision of the methods will be determined by the analysis 
of MS and laboratory and field duplicate samples. The precision will be 
evaluated by calculating the RPD between the duplicates. RPD 
calculations will be compared to the established limits. 

The definitions and equations used for the assessment of data quality are: 

Accuracy - is a measure of the nearness of an analytical result, or a set of 
results, to the true value. It is usually expressed in terms of error, bias, or 
percent recovery (%R). 

Normally, the term accuracy is used synonymously with percent 
recovery. It describes either the recovery of a synthetic standard of 4 
known value, or the recovery of known amount of analyte (spike) added 
to a sample of known value. The %R or accuracy can be calculated by 
using: 

standards: %R = (observed valueltrue value) x 100 

spikes: %R = (conc. spike + sample conc.) - sample conc. x 
100)/conc. spike 

Precision - refers to the agreement or reproducibility of a set of replicate 
results among themselves without assumption of any prior information as 
to the true result. It is usually expressed in terms of the percent 
difference (%D) or RPD. The %D is calculated by using: 

%D = (larger SR - smaller SR x 100)l smaller SR 

where SR is the sample result. RPD is calculated by using: 

RPD = ( OSR - DSR x 100)l ((OSR + DSR)/2) 

where OSR is the original sample result and DSR is the duplicate 
sample result. 

Average - The average or arithmetic mean (X) of a set of n values (Xi) is 4 
calculated by summing the individual values and dividing by n: 
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Range - The range (Ri) is the difference between the highest and lowest 
value in a group. For n sets of duplicate values (X2, X1) the range (Ri) 
of the duplicates and the average range (R) of the n sets are calculated by 
the following: 

and 

Standard Deviation and Variation - The standard deviation (S) of a 
sample of n results is the most widely used measure to describe the 
variability of a data set. It is calculated by using the following equation: 

S = (Xi - X)2i- 1 to n 
n 

where X is the average of the n results and Xi is the value of result I. 
Normally, X * S will include 68% and X * 2 s  about 95% of the data for 
normally distributed data. 

The variance is equal to S2. The percentO/oRSD or coefficient of 
variation (CV) is the standard deviation divided by the mean and 
multiplied by 100 as follows. 

The Laboratory QA Officer, with individual laboratory group leaders, 
will identify any data that should be rated as "unacceptable," based on 
the assessment of the QAIQC criteria. Data assessment will be evaluated 
during data validation and discussed in the data validation report. 

2.10. Corrective Action 

Corrective action procedures will be implemented based on unacceptable 
audit results or upon detection of data unacceptability during validation. 
Two types of audits may be performed during this investigation. The 
data generation process will be audited by assessing adherence to 
laboratory control limits. The field program will be audited by assessing 
adherence to the procedures outlined in the Work Plan and in this 
document by the analysis of field QC samples. If required, corrective 
action procedures will be developed on a case-by-case basis. The 
enacted corrective actions will be documented in the appropriate 
notebook, log, or case file. 
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The following corrective actions should be taken by the laboratory. 
When calibration, instrument performance, and blank criteria are not 4 
met, the cause of the problem will be located and corrected. The 
analytical system will then be recalibrated. Sample analysis will not 
begin until calibration, instrument performance, and blank criteria are 
met. When MS, reference standard, or duplicate analyses are out of 
control, samples analysis will cease. The problem will be investigated. 
Depending on the results of overall QC program for the sample set, the 
data may be accepted, accepted with qualification, or determined 
unusable. If the laboratory determines data to be unusable, those 
samples will be reprepared and reanalyzed. If matrix interferences are 
suspected, samples will be subjected to one or more of the clean-up 
techniques specified in the analytical methods. If QC criteria are met 
upon reanalysis, only the new results are reported. If QC criteria are still 
not met upon reanalysis, both sets of sample results will be reported. 

The laboratory will make every reasonable effort to correct QC 
excursions and to document the presence of matrix interferences. In this 
way, unnecessary resampling of difficult matrices may be avoided. 
However, if matrix interferences are not documented resampling may be 
required. 

Corrective actions for the field investigation program, if required, will 
generally involve altering the incorrect field procedure to match the 
guidelines set forth in the RVFS Work Plan, FSP and in this QAPP. If 
problems arise with procedures or guidelines set forth therein, the client, 4 
the QA Coordinator, Project OfficerManager, and the RI Manager will 
formulate an appropriate corrective action. 

2.11. QA reports to management 

The deliverables associated with the investigation will contain separate 
QA sections in which data quality information collected during the 
investigation is summarized. These data validation reports will be 
prepared under the direction of the Project Manager and will include the 
QA Coordinator's report on the accuracy, precision, and completeness of 
the data. 
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Table 2-1 
Sampling Efforts, Objectives, Analyses, Data Uses and Analytical Levels 

Revere Smelting and Refining Site 
Wallkill, New York 

Sampling Analytical 
efforts Objectives Types of analyses Data uses levels 

Ground water Quantify total cyanide Site Characterization, IV 
sampling constituents, total metals Baseline Risk Assessment, 

if any Alkalinity Evaluation of Remedial 
Sulfate Alternatives, and 

pH Engineering Design 
Surface water Quantify total cyanide Site Characterization, IV 

sampling constituents, total metals Baseline Risk Assessment, 
if any pH Evaluation of Remedial 

Alternatives, and 
Engineering Design 

Soillsediment Quantify pesticides Site Characterization, IV 
sampling constituents, total cyanide Baseline Risk Assessment, 

if any total metals Evaluation of Remedial 
pH Alternatives, and 

Engineering Design 



Table 2-2 
Analytical Methods 

Revere Smelting and Refining Site 
Wallkill, New York 

Sample type Parameter Analytical Method References 
Ground water, surface water Metals NYSDEC ASP Method 200.7 CLP-M 1 
Ground water, surface water Mercury NYSDEC ASP Method 245 CLP-M 1 
Ground water, surface water Total Cyanide NYSDEC ASP Method 335.2 CLP-M 1 
Soil, sediment Metals NYSDEC ASP Method 200.7 CLP-M 1 
Soil, sediment Mercury NYSDEC ASP Method 245 CLP-M 1 
Soil., sediment Total Cyanide NYSDEC ASP Method 335.2 CLP-M 1 
Ground water, surface water Hardness NYSDEC ASP Method 130.2 1 
Ground water, surface water Alkalinity NYSDEC ASP Method 310.1 1 
Ground water, surface water TSS NYSDEC ASP Method 160.1 1 
Ground water, surface water TOC NYSDEC ASP Method 9060 1 
Ground water, surface water DOC NYSDEC ASP Method 415.1 1 
Sediment TOC Lloyd Kahn 2 
Ground water F-Specific Conductance NYSDEC ASP Method 9050 1 
Ground water F-pH NYSDEC ASP Method 90408 1 
Ground water F-Turbidity NYSDEC ASP Method 180.1 1 

4 
Notes: 
Metals indicates the target analyte list (TAL) metals. 
TSS indicates total suspended solids. 
TOC indicates total organic carbon. 
DOC indicates dissolved organic carbon; performed by field filtering samples and performing TOC by 415.1 on 
filtered sample. 
F indicates field method 
1 - NYSDEC, 1995. Analytical Services Protocol (ASP), October 1995 Revisions. Albany, NY 
2 - USEPA, Region II, Environmental Services Division, Monitoring Management Branch, Determination of Total 
Organic Carbon in Sediment, Edison, New Jersey, 1988b. 



Table 2-3A 
Field sampling QAlQC for water samples 

Revere Smelting and Refining Site 
Wallkill, New York 

Parameter (method) 
VOCs (NYSDEC 
Method 95-1)' 

SVOCs (NYSDEC 
Method 95-2)' 

Aniline (NYSDEC 
Method 8270~) '  

PCBs (NYSDEC 
Method 95-3)" 

Pesticides (NYSDEC 
Method 95-3)" 

Metals (NYSDEC 
Method 200.7 CLP-M)' 
Mercury (NYSDEC 
Method 245 CLP-M)' 
Total Cyanide 
(NYSDEC Method 
335.2 CLP-M)' 

Total and amenable 
Cyanide (NYSDEC 
Method 9010~19014)' 

Hexavalent chromium 
(NYSDEC Method 
7 196A)' 

Hardness (NYSDEC 
Method 130.2)' 

Alkalinity (NYSDEC 
~ e t h o d  3 10.1)' 

Pmervation 
4°C. ascorbic acid in 
the presence of 
residual chlorine, 
HCI to pHQ 
4'C 0.008% Na~S20, 
in the presence of 
residual chlorine 

4°C 0.008% Na2S203 
in the presence of 
residual chlorine 

4°C 

4°C 

Metals, mercury 
HNO, to pHQ, 4'C 

Cyanide 0.6 grams 
ascorbic acid in the 
presence of residual 

chlorine 
NaOH to pH>] 2 

Cyanide 0.6 grams 
ascorbic acid in the 
presence of residual 

chlorine 
NaOH to pH>12 

4°C 

HNOI to pH <L 

4'C 

Ground water 
and surface 
water 

Ground water 
and surface 
water 

Ground water 
and surface 
water 

Ground water 
and surface 
water 

Ground water 
and surface 
water 

Ground water 
and surface 
water 

Ground water 
and surface 
water 

Ground water 
and surface 
water 

Gruund water 
and surface 
water 
Ground water 
andsurface 
water 

Holding t ima  
(from verified 
time of sample 

receipt) 
7 days 

5 days to 
extraction; 40 days 
h m  extraction to 
analysis 
5 days to 
extraction; 40 days 
h m  extraction to 
analysis 
5 days to 
extraction; 40 days 
h m  exhaction to 
analysis 
5 days to 
extraction; 40 days 
from extraction to 
analysis 
Metals 6 months 
Mercury 26 days 
Cyanide 12 days 

Cyanide 12 days 

24 hours 

6 months 

14 days from 
collection 

Sample contninen 
and voluma 

3 40-milliliter glass 
vials with Teflon@ 
lined septum caps 

2 one-liter amber 
glass container with 
Teflon@ lined sernv 
caps 
2 one-liter amber 
glass container with 
Teflon@ lined screw 
caps 
2 one-liter amber 
glass container with 
Teflon@ lined lid 

2 one-liter amber 
glass container with 
Teflon@ lined s a w  
Caps 
1 liter plastic bottle 
for metals, mercury.1 
500-milliliter plastic 
bottle for cyanide 

1 liter plastic bottle 

1 500-milliliter 
plastic bottle 

1 500-milliliter 
plastic bottles 

1 100-milliliter glass 
bottles 

Fidd duplicate 

one per 20 samples or m e  
per matrix (for less than 30 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 
one per 20 samples or one 
per matrix (for less than 20 
samples) 

sample frequency 
MSIMSD Duplicate 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 
(MShplicate) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 
(MS/Duplicate) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 
(MSIDuplicate) 
N A 

one per 20 samples or one 
per matrix (for less than 20 
samples) 
(MShplicate) 

QC 
Trip Blank 

1 ea. per cooler 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Equipment Blank 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 



Table 2-3A 
Field sampling QAlQC for water samples 

Revere Smelting and Refining Site 
Wallkill, New York 

Parameter (method) 
TSS (NYSDEC Method 
160.1)' 

TOC (NYSDEC Method 
9060) 

DOC F S D E C  Method 
415.1) 

Notes: 

I -New York State Department of Conservation 1995. AMIy~ical Sewices Pmlocol (ASP), October 1995 Revisions. Albany, NY. 
MSMSD indicates matrix spikJmahix spike duplicate sample. 
VOCs indicates volatile organic compounds that arc listed in Table 8-2A 
SVOCs indicates semivolatik organic compounds that arc listed in Table 8-3A 
PCBs indicate polychlorinated biphenyls that arc listed with pesticides in Table 8-4A 
TOC indicates total organic carbon. 
DOC indicates dissolved organic carbon; Method 4 15.1 will be performed on field filtmd samples. 
Inorganics and TOC arc listed in Table 8-5A 
NA indicates not applicable 

indicates that the same wntainm will be used to analyze both pesticides and PCBs 

Matrix 
Ground water 
and surface 
water 
Ground water 
and surface 
watu 

Ground water 
and surface 
water 

Sample containen 
and voluma 

1 500-milliliter 
plastic bottles 

1 500-milliliter 
plastic bottles 

1 100-milliliter 
plastic bonles 

( 

Preservation 
4°C 

4°C 

4OC 

(from vef ied 
time of sample 

receipt) 
5 days 

26 days 

28 days from 
collection 

QC sample frequency 
Field duplicate 

one per 20 samples or one 
pea matrix (for less than 20 
samples) 
one per 20 samples or one 
per matrix (for less than 20 
samples) 

one pea 20 samples or one 
per mahix (for less than 20 
samples) 

Trip Blank 

NA 

NA 

NA 

MS/MSD Duplicate 

NA 

one per 20 samples or one 
per matrix (for less than 20 
samples) 
(MShplicate) 
one per 20 samples or one 
per matrix (for less than 20 
samples) 
(MS/Duplicate) 

Equipment Blank 

one per sampling event as 
required. 

one per sampling event as 
required. 

one pea sampling event as 
- 

required. 



Table 2-3B 
Field sampling QAlQC for soil and sediment samples 

Revere Smelting and Refining Site 
Wallkill, New York 

Parameter (method) 
VOCs (NYSDEC 
Method 95-1)' 

SVOCs (NYSDEC 
Method 95-2)' 

Aniline (NYSDEC 
Method 827OC)' 

PCBs (NYSDEC 
Method 95-3)'" 

Pesticides (NYSDEC 
Method 95-3)'" 

Metals (NYSDEC 
Method 200.7 CLP-M)' 
Merctuy (NYSDEC 
Method 245 CLP-M)' 
Total Cyanide 
(NYSDEC Mahod 
335.2 CLP-M)' 
Metals (NYSDEC 
Method 200.7 CLP-M)' 
Mercury NYSDEC 
Method 245 CLP-M)' 
Total Cyanide 
(NYSDEC Method 
335.2 cLP-M)' 
Total and amenable 
Cyanide (NYSDEC 
Method 9010~/9014)' 

Hexavalent chromium 
(NYSDEC Method 
3 0 6 0 ~  1 9 6 ~ ) '  

Sample containers 
and voluma 

125-milliliter glass 
container with 
Teflon@ lined caps 
250-milliliter wide 
mouth glass 
container with 
~e f lonB lined lid 
250-milliliter wide 
mouth glass 
container with 
Teflon@ lined lid 
250-milliliter wide 
mouth glass 
container with 
Teflon@ lined lid. 
250-milliliter wide 
mouth glass 
container with 
Teflon@ lined lid 
1 8-ounce wide 
mouth glass 
container with 
Teflon@ lined lid 

1 S-ounce wide 
mouth glass 
container with 
Teflon@ lined lid 

1 8-ounce wide 
mouth glass 
container with 
Teflon@ lined lid 
1 8-ounce wide 
mouth glass 
container with 
Teflon@ lined lid 

 mat^ 
Soil and 
sediment 

Soil and 
sediment 

Soil and 
sediment 

Soil and 
sediment 

Soil and 
sediment 

Soil 

Sediment 

Soil and 
Sediment 

Soil and 
Sediment 

Praenat ion 
4'C 

4°C 

4'C 

4°C 

4°C 

4°C 

4°C 

4°C 

4°C 

Holding t imu  
(from verified 
time of sample 

receipt) 
7 days 

10 days to 
extraction; 40 days 
fiom extraction to 
analysis 
10 days to 
extraction; 40 days 
from extraction to 
analysis 
10 days to 
extraction; 40 days 
from extraction to 
analysis 
10 days to 
extraction; 40 days 
from extraction to 
analysis 
Metals 6 months 
Mercury 26 days 
Cyanide 12 days 

Metals 6 months 
Mercury 26 days 
Cyanide 12 days 

12 days 

30 days to digestion 
7 days to analysis 

Field duplicate 

one per 20 samples or one 
per matrix (for less than 20 
samples) 
one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one 20 samples or one per 
matrix (for less than 20 
samples) 

one 20 samples or one per 
matrix (for less than 20 
samples) 

one 20 samples or one per 
matrix (for less than 20 
samples) 

QC 
Trip Blank 

1 ea. per cooler 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

sample frequency 
MSIMSD Duplicate 

one per 20 samples or one 
per mahix (for less than 20 
samples) 
one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 
(MS/Duplicate) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 
(MS/Duplicate) 

one per 20 samples or one 
per matrix (for less than 20 
samples) 
(MS/Duplicate) 
one per 20 samples or one 
per matrix (for less than 20 
samples) 
(MS/Duplicate) 

Equipment Blank 

one per sampling event as 
required 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
' 

required. 

one per sampling event as 
required. 

one per sampling event as 
required. 

one per sampling event as 
required. 



Table 2-38 
Field sampling QAlQC for soil and sediment samples 

Revere Smelting and Refining Site 
Wallkill. New York 

Parameter (method) 
TOC (Lloyd Kahn 
~cthody  

Notes: 

1 -New York State Department of Conservation 1995. A~lyticalservices Protocol (ASP), October 1995 Revisions. Albany, NY. 
2- USEPA, Region 11, Environmental Services Division, Monitoring Management Branch, DetetmiMtion of Total Organic Carbon in Sediment, Edison, New Jersey, 1988b. 
MSIMSD indicates matrix spikelmatrix spike duplicate sample. 
VOCs indicates volatile organic compounds that are listed in Table 8-28 
SVOCs indicates semivolatile organic compounds that are listed in Table 8-3B 
PCBs indicate polychlorinated biphenyls that are listed with pesticides in Table 8-4B 
TOC indicates total organic carbon. 
Inorganics and TOC are listed in Table 8-5B 
NA indicates not applicable 

indicates that the same containers will be used for both, pesticides and PCB analysis 

Preservation 
4°C 

Matrix 
Sediment 

Holding t ima  
(from verified 
time of sample 

receipt) 
14 days 

Sample containen 
and volumes 

1 4-ounce wide 
mouth glass 
contaioer with 
Teflon@ lined lid. 

QC sample frequency 
Field duplicate 

one per 20 samples or one 
per mahix (for less than 20 
samples) 

Trip Blank 

NA 

M S W D  Duplicate 

one per 20 samples or one 
per mahix (for less than 20 
samples) 
(MShplicate) 

Equipment Blank 

one per sampling event as 
required. 



Table 2-4A 
Method CRQLs and O'Brien & Gere Lab IDLs and screening criteria for water samples 

Revere Smelting and Refining Site 

Parameter 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Water CRQL (pg/L) 
200 

60 

10 

200 

5 

5 

5000 

10 

50 

25 

100 

3 

5000 

15 

0.2 

40 

5000 

5 

10 

5000 

10 

50 

Wallkill, New 

Water IDL (pg/L) 
10.7 

1.9 

2.2 

0.2 

0.1 

0.2 

4.4 

1 .O 

1 .O 

0.5 

4.4 

1.1 

7.4 

0.2 

0.17 

3.1 

50.9 

3.7 

0.8 

2.8 

4.9 

0.5 

York 
NYSDEC Screening Criteria (pglL)' 

Ground Water Surface Water 

Other 

100 A(C) ionic 

I50 A(C), 340 A(A) 
dissolved 

A(C), A(A) 

A(C), A(A) 
5 A(C) 1 10 GA(A) 

A(C), A(A) 
300 A(C) 300 A(A) 

A(C), A(A) 

300 A(C), 300 A(A) 

7 x lo4 H(FC), 0.77 
A(C), 1.4 A(A) 0.0026 W 

dissolved 
A(C), A(A) 

4.6 A(C) dissolved 

0.1 ionic A(C), A(A) 

8 A(C), 20 A(A) 

14 A(C), 190 A(A) 

Drinking 
-- 
3 

25 

1000 

3G 

5 
-- 
50 
-- 

200 
-- 
2 5 

35000 
-- 

0.7 

100 
-- 
10 

50 
-- 

0.33 
-- 

Water 
-- 
3 

50 

1000 

3G 

5 
-- 
50 
-- 

200 . 
-- 
50 

35000 
-- 

0.7 

100 
-- 
10 

50 

20000 

0.5G 
-- 



Table 2-4A 
Method CRQLs and O'Brien & Gere Lab IDLs and screening criteria for water samples 

Revere Smelting and Refining Site 
Wallkill, New York 

Parameter 
Zinc 

Hexavalent chromium 

Total Cyanide 

Amenable Cyanide 

Hardness 

Alkalinity 

TOC 

DOC 

TSS 

Chromium (hexavalent) 

NYSDEC Screening Criteria (pg/L)' 

Water CRQL (pg/L) 
20 

10 

10 

10 

20000 

10,000 

1000 

1000 

10000 

10 

Ground Water 

Water IDL (pg/L) 
1.1 

1.7 

4.2 

4.2 

NA 

3629 

452 

452 

NA 

1.7 

Surface Water 

Other 

A(C), A(E), 5OOOE 

1 1 A(C), 16A(A) 

9000 H(FC), 5.2 A(C) and 
22 A(A) as free CN 

-- 
-- 
-- 
-- 
-- 

1 1 A(C) 16 A(A) 

Drinking Water 

2000G 

50 

200 

-- 
-- 
-- 
-- 
-- 
-- 

50 

2000G 
-- 

200 

-- 
-- 
-- 
-- 
-- 
-- 

-- 



Table 2-4A 
Method CRQLs and O'Brien & Gere Lab IDLs and screening criteria for water samples 

Readily available NYSDEC screening criteria are presented in the table. Additional criteria that require derivation using site-specific data are not present. The screening criteria in this 
table are presented to assist in the evaluation of data quality objectives. Additional criteria may be applicable for assessment of site risks. 

Revere Smelting and Refining Site 
Wallkill, New York 

NYSDEC. Determination of Soil Cleanup Objectives and Cleanup Levels Proposed Values. Division Technical and Administrative Guidance Memorandum. 

Soil Cleanup Objectives for protection of ground water; soil cleanup objectives assume an organic carbon content of 1% and should be adjusted for the actual soil organic content if it is 

Parameter 

known. 

NYSDEC. 2000. Technical Guidance for Screening Contaminated Sediments. Division of Fish & Wildlife and Marine Resources. 

Estimated Sediment Criteria Assumes a Total Organic Carbon (TOC) Composition of 3.5% (the mean concentration for sediment). Actual TOC concentration and therefore sediment 

Notes: 
Water IDL (pg/L) Water CRQL (pg/L) 

screening values will vary. 

Sediment screening values 

NYSDEC Screening Criteria (pglL)' 

H = human health bioaccumulation 

Ground Water 

A = benthic aquatic life acute toxicity 

Surface Water 

C = benthic aquatic life chromic toxicity 

W = Wildlife bioaccumulation 

Drinking Water 

A(A) = fish survival 

A(C) = fish propagation 

CRQL indicates contract required quantitation limit. 

Other 

IDL indicates instrument detection limit. 

pg/L indicates microgram per liter or parts per billion (ppb). 

- indicates constituent-specific screening value is not available. 

NA indicates O'Brien & Gere Labs detection limit not available. 



Table 2-4B 
Method CRQLs and O'Brien & Gere Labs IDLs and screening criteria for soil and sediment samples 

Revere Smelting and Refining Site 
Wallkill, New York 

Parameter 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

SoiVSediment CRQL 
(mg/kg) 

wet weight 
40 

12 

2 

40 

1 .O 

1 .O 

1000 

2 

10 

5 

20 

0.6 

1000 

35 

0.02 

8 

1000 

1 .O 

2 

lo00 

2 

SoiVSediment IDL 
(mglkg) 

wet weight 
1.1 

0.2 

0.2 

0.02 

0.0 1 

0.02 

0.4 

0.1 

0.1 

0.05 

0.4 

0.1 

0.7 

0.02 

0.08 

0.3 

5.1 

0.4 

0.08 

0.3 

0.5 

Screening 

Soil 

Criteria (pg/g)' 

Sediment 

Soil Background 

33000 

N/A 

3 - 12 (NY) 

15 - 600 

0 -  1.75 

0.1 -1 

130 - 35,000 (NY) 

1.5-4O(NY) 

2.5 - 60 (NY) 

1-50 

200 - 500,000 

200 - 500- 

100 - 5,000 

50 - 5,000 

0.001 - 0.2 

0.5 - 25 

8,500 - 43,000 
(NY) 

0.1 -3.9 

N/A 

6,000 - 8,000 

NIA 

SEL 
-- 

25.0 (L) 

33.0 (P) 
-- 
-- 

9.0 (P) 
-- 

1 10.0 (P) 
-- 

110.0 (P) 

4% (P) 

110.0 (L) 

1 100 (L) 
-- 

1.3 (L) 

50 (L) 
-- 

-- 
2.2 (L) 

-- 
-- 

TAGM 4046 

SB 

SB 

7.5 or SB 

300 or SB 

0.16 or SB 

1 or SB 

SB 

10 or SB 

30 or SB 

25 or SB 

2000 or SB 
SB ++++ 

SB 

SB 

0.1 

13 or SB 

SB 

2 or SB 

SB 

SB 

SB 

LEL 
-- 

2.0 (L) 

6.0 (P) 
-- 
-- 

0.6 (P) 
-- 

26.0 (P) 
-- 

16.0 (P) 

2% (P) 

31.0 (P) 

460 (P) 
-- 

0.15 (L) 

16 (PI 
-- 

-- 
1 .O (L) 

--- 
-- 



Table 2-4B 
Method CRQLs and O'Brien & Gere Labs IDLs and screening criteria for soil and sediment samples 

Revere Smelting and Refining Site 
Wallkill, New York 

Parameter 
Vanadium 

Zinc 

Hexavalent chromium 

Total Cyanide 

Amenable cyanide 

TOC 

SoiVSediment CRQL 
(m g/kg) 

wet weight 
10 

4 

1 

2 

0.5 

1000 

SoiVSediment IDL 
(mglkg) 

wet weight 
0.05 

0.1 

0.26 

0.4 

0.1 12 

N A 

Screening Criteria (pglg)' 

Soil 

Soil Background 

1 - 300 
9-50 

-- 
NIA 

NIA 
-- 

Sediment 

TAGM 4046 

150 or SB 

20 or SB 
-- 

**+ 
-- 
-- 

SEL 
-- 

270 (L) 
-- 
-- 
-- 
-- 

LEL 
-- 

I20 (PIL) 
-- 

0.1 (Eisler 1991) 
-- 
-- 



Table 2-4B 
Method CRQLs and O'Brien & Gere Labs IDLs and screening criteria for soil and sediment samples 

Revere Smelting and Refining Site 
Wallkill, New York 

T I P  Screening Criteria (pg/g)' 

1 SoiVSediment CRQL I SoillSediment lDL 

Readily available NYSDEC screening criteria are presented in the table. Additional criteria that require derivation using site-specific data are not present. The screening criteria in this 
table are presented to assist in the evaluation of data quality objectives. Additional criteria may be applicable for assessment of site risks. 

Parameter 

NYSDEC. Determination of Soil Cleanup Objectives and Cleanup Levels Proposed Values. Division Technical and Administrative Guidance Memorandum. Soil Cleanup Objectives 

for protection of ground water; soil cleanup objectives assume an organic carbon content of 1% and should be adjusted for the actual soil organic content if it is known. 

NYSDEC. 2000. Technical Guidance for Screening Contaminated Sediments. Division of Fish & Wildlife and Marine Resources. 

Sediment screening values H = human health bioaccumulation; A = benthic aquatic life acute toxicity; C = benthic aquatic life chromic toxicity; W = Wildlife bioaccumulation 

* indicates that sediment CRQLs were generated using water methods CRQLs and assuming for metals one gram of sample is digested and diluted up to 200 milliliters and for mercury 

0.2 grams of sample is digested and diluted up to I00 milliliters. 

Background soil concentrations for eastern USA, except as noted by "NY" indicating values for New York State 

**  Urban values background highly variable 

*** Site-specific forms or cyanide should be considered to evaluate cleanup standard. 

Soil 

**** Recommended soil cleanup objectives are average background concentrations as reported in a 1984 survey of reference material by E. Carol McGovern, NYSDEC. 

SB indicates soil background 

LEL - Lowest effect level 

SEL - Severe effect level 

L - Long & Morgan (1990) 

P - Persand et. a1 (1992) 

CRQL indicates contract required quantitation limit. 

IDL indicates instrument detection limit. 

IDLs are based on IDL study performed by O'Brien & Gere Labs on 1 1120199. 

Sediment 

Notes: 
wet weight 

mglKg indicates milligrams per kilogram or parts per million (ppm). 

- indicates constituent-specific screening value is not available. 

4icates that value was not available. r 

(mg/kg) 
wet weight Soil Background TAGM 4046 SEL LEL 





Table 2-5 
Quality Control Requirements and Corrective Actions 

Revere Smelting and Refining Site 
Wallkill, New York 

I Calibration I Calibrate daily or once evew 24 hours. I NYSDEC ASP reauirements. I 1. S t o ~  analvsis. 
Verification 
(ICV, CCV) 

-- 

Calibration 
Blank 

Preparation -I 
  lank Analysis I 

For ICP, one standard and one blank. * 
For mercury, minimally 4 standards and 
one blank. 
For cyanide, a blank and 3 standards. 
For Atomic Absorption (AA), one blank 
and three standards in the calibration 
range. 
One AA standard and one cyanide 
standard must be at the CRQL. 
After calibration, ICV is performed. The 
ICV is from a source independent of the 
calibration standards. 
For cyanide, the ICV must be distilled. 
A CCV is analyzed at the beginning of the 
run and every 2 hours. Also verify at the 
end of each run. 

TOC, a minimum of a five-point calibration 
bracketing the sample concentration 
range; verify calibration with an 
independently prepared check standard 
every 10 samples. 

After ICV, CCV, at beginning and end of 
run and at a rate of 10% or every 2 hours 
during run. 

1 per batch of samples digested. 

For hardness and TOC, 80% to 120% of 
expected true value and correlation 
coefficient for first or second order curve 
must be greater than or equal to 0.995. 

NYSDEC ASP requirements. 

NYSDEC ASP requirements. 

2. ldeiltify arid correct problem, recalibrate and reanalyze 
affected samples. 

3. Document corrective action - samples cannot be 
analyzed until calibration control limit criteria have 
been met. 

1. If CCB or ICB exceeds the CRQL, stop analysis. 
2. Identify and correct problem, recalibrate and reanalyze 

affected samples. 
3. Document corrective action - samples cannot be 

analyzed until blank control limit criteria have been 
met. 

1. Re-digest, reanalyze samples affected. 
2. Document corrective action - samples cannot be 

analyzed until blank criteria are met. 



Table 2-5 
Quality Control Requirements and Corrective Actions 

Revere Smelting and Refining Site 
Wallkill. New York 

Equipment 
Blank Analysis 
LCS Analysis 

ICP Serial 
Dilution 
Analysis 

ICP 
Interference 
Check Sample 
Analysis 

MS Analysis 

Laboratory 
Duplicate 
Analysis 
-- 

Field Dup. 
Analysis 

frequency listed in the QAPP. 

Every 20 samples or each digestion 
batch. 

Prepared independently from calibration 
standards. 

for blanks must be met. 

Recovery within method or laboratory control 
limits. 

2. Only required when analyte 
concentration is >50 times the IDL in 
the original sample. 

1. Every group of 20 samples of similar 
matrix. 

Beginning and end of each analytical run 
or twice during every 8 hours, whichever 
is more frequent for ICP. 

NYSDEC ASP requirements. 

NYSDEC ASP requirements. 

- .  

2. Document in case narrative. 

1. Stop analysis. 
2. Correct problem. 
3. Re-digest and reanalyze samples since last satisfactory 

LCS. 
4. Document corrective action. 

1. Report result 

1. Stop analysis. 
2. Correct problem and recalibrate. Reanalyze samples 

analyzed since last satisfactory ICS. 
3. Document corrective action. 

1 per group of similar concentration and 
matrix. 

1 per group of similar concentration and 
matrix. 

1 per matrix and analytical batch and 
every 20 samples of similar matrix 

NYSDEC ASP requirements 

Recovery within NYSDEC ASP limits. 

50% RPD for waters and 100% RPD for soil. 
Otherwise within f two times the CRQL. 

1. For ICP, AA and cyanide, analyze post-digestionlpost- 
distillation spike at two times the CRQL or two times the 
indigenous level, whichever is greater. 

2. ~ocument corrective action. - 
1. Investigate problem and reanalyze. 
2. Report results. 
3. Document corrective action. 

No corrective action required of the laboratory since the 
laboratory will not know the identity of the field duplicate 
samples. If these criteria are not met, sample results will be 
evaluated on a case by case basis during the validation 
process. 



Table 2-5 
Quality Control Requirements and Corrective Actions 

Revere Smelting and Refining Site 
Wallkill. New York 

CCB are analyzed every 10 

are analyzed at two 



Table 2-5 
Quality Control Requirements and Corrective Actions 

Method and 
QAPP 
requirements 

1. NYSDEC ASP Superfund or 
Category B deliverables must be 
provided to document each audit item 
for easy reference and inspection. 

2. An example calculation will be 
provided for each analysis, for each 
type of matrix in the data package 
using samples from the project. 

3. Any laboratory abbreviations or 
notations presented in the raw data 
or summary information will be 
explained or referenced in the case 
narrative. 

4. Final spiking concentrations will be 
presented in summary form. 

5. Standard tracing information will be 
provided. 

6. Cooler temperatures will be provided 
in the data packages. 

7. Run logs will be provided in the data 
packages. 

The laboratory will perform the method as 
presented in NYSDEC ASP and will 
adhere to the QAPP requirements 
presented herein. Otherwise the 
laboratory will specifically note any 
procedures that differ from the method or 
the QAPP in the data package case 
narrative. 

Revere Smelting and Refining Site 
Wallkill, New York 

Not applicable I Provide missina or additional deliverables for validation . . 
purposes within 5 calendar days of the request. 

Not applicable Not applicable 
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East Syracuse, New York 13057 
(3 1 5) 437-0200 

) Client: I AnalysisIMethod I ! 
I Project: I 
I Sampled by: I 
I Client Contact: Phone # 

Sample Description 

Relinqulshed by: Date: Time: 

1 Shipwent Method: (Airbill Number: I 

Rwived by: Date: 

Relinquished by: Date: Time: 

Relinquished by: Date: Time: 

Turnaround Tlme Required: 
Routine 
Rush (Specify)' 

- 
Received by: . Date: 

Received by Lab: Date: Time. 

Comments: 

Cooler Temperature: original-~aboratory Copy-Client 
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