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I Introduction 

4 At the request of NYSEG (New York State Electric & Gas Corporation), Blasland, Bouck, & Lee, Inc. (BBL) has 
prepared this work plan for conducting the Phase I1 Supplemental Remedial Investigation (Phase I1 SRI) at the 
Court Street Former MGP Site, in Binghamton, New York. 

The tasks described below were requested by the New York State Department of Environmental Conservation 
(NYSDEC) and agreed to by NYSEG to complete the Supplemental Remedial Investigation (SRI) at the Court 
Street Site, begun in 1997. The scope of work reflects the agreements made in a series of correspondence, 
meetings, and conference calls between NYSEG, the NYSDEC, and BBL, as listed below: 

New York State Department of Environmental Conservation (NYSDEC) October 10,2000 letter to NYSEG 
commenting on the Draft SRI Report (BBL, March 1999); 

Response-to-comments letter, dated December 1 1,2000, from BBL to the NYSDEC; 
I 

Draft response letter from the NYSDEC to NYSEG, dated January 2,200 1 ; 

I 
January 18,2001 meeting between NYSEG, BBL, and the NYSDEC; 

BBL's March 15, 2001 memorandum which presented proposed field activities; 

The NYSDEC's response letter, addressed to NYSEG, dated April 11,2001; 

Conference calls: 
I 1  

- April 24,2001 call between BBL, NYSEG, and Jeff Edwards of the NYSDEC; 
- April 25,2001 call between BBL and Gardiner Cross of the NYSDEC; and 

I 
- April 30,200 1 call between BBL and Gardiner Cross of the NYSDEC. 

BBL's June 1 1,2001 letter, responding to the NYSDEC's April 1 I ,  2001 comments. 

I I 

The Phase I1 SRI consists of four general tasks, discussed in the subsequent sections of this plan: 

Soil Boring Program (Section 3); 
, 1 Monitoring Well Installation and Testing (Section 4); 

Riverbed Boring and Sediment Program (Section 5); and 
Utility Tracing (Section 6) .  

I 

Section 2, the DNAPL Contingency Plan, describes drilling procedures to be followed throughout the investigation 
to limit the potential for remobilization and downward migration of dense non-aqueous phase liquid (DNAPL). 
Section 7 describes general field procedures for survey, waste handling and decontamination. The details of field 
procedures and protocols will follow the Work Plan for Conducting a Supplemental Remedial 
Investigation/Feasibilify Study (SRI Work Plan, BBL, June 1997), as appropriate. The SRI Work Plan includes 
a Field Sampling Plan (FSP), Quality Assurance Project Plan (QAPP), and Health and Safety Plan (HASP). Due 
to the expanded scope of the Phase I1 SRI, several additions to the FSP (i.e., procedures for specific capacity 
testing, rock coring, and sediment sampling) are included as attachments to this work plan. An updated QAPP and 
HASP have been prepared. The QAPP is included as Appendix B. The revised HASP comprises a separate 

1 ,  document. 
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2. DNAPL Contingency Plan 

This section specifies the procedures to be followed during drilling at the Court Street Site to limit the potential 
for remobilization and downward migration of dense non-aqueous phase liquid (DNAPL). These procedures apply 
to all soil borings, monitoring wells, and riverbed borings to be completed for the Phase I1 SRI. 

Split-spoon samples will be taken continuously during drilling except where an adjacent pilot boring has recently 
been used to characterize the soil profile. Sampling procedures and soil-characterization requirements are outlined 
in the FSP of the SRI Work Plan. These procedures include geologic descriptions and headspace measurements 
to gauge the relative concentrations of organic vapors in soil and sediment samples. In addition, the field geologist 
will carefully examine each sample for the presence of sheens, staining, and NAPL. Indications that soil may be 
MGP-impacted will be documented in the field notes. 

If NAPL is observed, the field staff will first judge if the NAPL is lighter or denser than water (LNAPL or 
DNAPL). If an easy determination cannot be made, a representative sample will be selected for a shake test. To 
perform a shake test, the field staff will place a small sample of NAPL-containing soil in a clear jar. The jar will 
then be filled % full with distilled water, closed, and manually shaken for several seconds. The jar will then be let 
sit for up to five minutes, if needed, to allow any emulsions to settle. Determination of light or dense NAPL can 
be made by observing whether the NAPL floats or sinks. 

If the NAPL is judged to be denser than water, the field staff will make a qualitative judgement whether the 
apparent quantity of DNAPL represents a mobilizable pool, or is immobile (residual) DNAPL. The presence of 
a DNAPL pool would be suggested by an apparent DNAPL volume of greater than 5 to 10 percent of the total soil 
sample volume. 

If a DNAPL pool is interpreted, drilling may continue through the DNAPL impacted interval to determine the 
approximate vertical extent except where continued drilling would risk breaching a confining unit. If the DNAPL 
impacted interval does not extend to the base of the silt and clay unit, the interval from the probable DNAPL pool 
to the land surface may be cased off by grouting a steel casing in place. Drilling will resume inside the casing once 
the grout has set. 

If a DNAPL pool is identified below the silt and clay unit, and no deeper confining unit has been identified in which 
an outer casing may be set, the borehole will either be abandoned and grouted or completed as a DNAPL 
piezometer. The conditions under which a DNAPL piezometer would be installed are discussed in Section 3.4. 
Because a grouted permanent steel casing cannot be left protruding above the river bottom, riverbed borings that 
encounter possible pools of DNAPL will be terminated rather than be double cased. If deeper drilling and 
characterization are desired at such locations, an alternate nearby location will be selected in consultation with 
NYSEG and the NYSDEC. 
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3. Soil Boring Program 

I The soil-boring program will investigate the extent of NAPL with 12 soil borings located in designated areas around 
the perimeter of the former MGP. The proposed boring locations are shown on Figure 1, and are tentatively 
identified SB- 101 through SB- 1 12. The locations shown were chosen to meet the following objectives: 

I 

To refine the eastern extent of NAPL associated with the MGP (borings SB- 101 through SB- 104, referred to 
as the Eastern Extent borings); 

I I 

To determine ifNAPL has pooled behind the Susquehanna River floodwall (SB-105 though SB-109, referred 
to as the Floodwall borings); and 

To investigate the extent of NAPL west of the site near the comer of Henry Street and Brandywine Avenue 
(SB- 1 10 through SB- 1 12, referred to as the Western Extent borings). 

Further rationale for each soil boring location is presented in Section 3.3 through 3.5. 

I 3.1 General Procedures 

The boring program will follow procedures outlined in Section 2, which are designed to protect against possible 
DNAPL remobilization and downward migration during drilling. This precaution may require double casing andlor 
prevent borings from being drilled to their full target depth. 

Each Eastern Extent and Floodwall soil borings will be drilled to the till surface, if feasible (a depth estimated to 
be 60 feet below grade). Western Extent borings will be drilled to 10 feet below grade, or five feet deeper than the 
last occurrence of NAPL, whichever is greater. Each boring will be continuously sampled using 2- or 3-inch 
diameter split spoons. A geologist will examine each soil sample, and characterize it by color, grain-size, moisture 
content, degree of sorting, density, evidence of impacts, and other salient qualities. A portion of each sample will 
be placed in a sealed bag for headspace analysis. Soil sampling and characterization procedures are outlined in the 
FSP of the SRI Work Plan. 

Soil borings will be drilled using hollow-stemmed augers (HSA). Completed borings will be tremie-grouted to near 
grade with cementhentonite grout. Borings in the road or building floor will be saw-cut or cored prior to drilling, 
as appropriate. Each road or floor cut will be repaired to suit the DOT or building owner's requirements. 

3.2 Soil Analyses 

BBL will collect up to two samples from each of the Eastern Extent and Floodwall soil borings (sampling for the 
Western Extent borings is described in Section 3.5). Each soil sample will be analyzed for benzene, toluene, 
ethylbenzene, and xylenes (BTEX) and polycyclic aromatic hydrocarbons (PAHs). Soils containing a significant 
quantity of DNAPL will be carefully documented, but will not be submitted for laboratory analysis. Soil sampling 
methods are described in the FSP of the SRI Work Plan. Analytical methods, sample handling, and laboratory 
protocol are outlined in the QAPP. Sample analyses will follow the NYSDEC ASP-2000 analytical protocol, and 
include quality assurance/quality control (QAIQC) samples at a frequency indicated in the QAPP. The sample 
collection rationale is described below. 
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Above the Water Table 

BBL will submit soil samples from above the water table (maximum of one per boring) based on the following 
criteria: 

If NAPL is observed above the water table, no samples will be submitted. 

If NAPL is not observed between the ground surface and the water table, the most visually impacted split-spoon 
sample above the water table will be submitted. 

If no impacts are apparent, the sample exhibiting the highest concentration of organic vapors, as measured by 
a photoionization detector (PID), will be submitted. 

If no PID readings exceed the background concentration, a sample will be submitted from the interval 
immediately above the water table. 

Below the Water Table 

BBL may submit up to one sample per boring from below the water table, based on field observations andlor at the 
request of the NYSDEC at the time of drilling. Criteria for sampling may include the following: 

An interval with moderate MGP impacts, including minor NAPL stringers, in a boring without other significant 
NAPL. (If a significant and extensive DNAPL-impacted interval is observed, no samples will be submitted 
from below the water table.) 

Where a sample is desired to confirm the lack of impacts (primarily at boring locations bounding the NAPL 
area), to be collected at a depth interval that was found to be impacted in adjacent borings. 

Where a sample is desired to better characterize the vertical extent of DNAPL in the soil column, to be 
collected from an apparently unimpacted interval within 10 feet (vertically) of the last observed NAPL. 

3.3 Eastern Extent Borings 

The four soil-boring locations chosen to better characterize the eastern extent of NAPL (SB- 10 1 through SB- 104), 
are located east of areas known to contain NAPL. If MGP-related NAPL is observed in any of these eastern extent 
borings, new borings may be added and the locations of subsequent borings may be adjusted with respect to the 
new data. The location and rationale of each proposed boring are discussed below. 
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Location 
SB- I0 1 : near northwest comer of the 295 Court Street 
building. 
SB-102: south of 295 Court Street building, near 
loading docks adjacent to Court Street. 
SB- 103 and SB-104: inside the 295 Court Street 
Building. Actual placement will be determined based 
on the results of SB- 10 1 and SB- 102. 

Rationale/Purpm 
Refine eastward NAPL delineation between SB-2 1 (NAPL 
observed) and MW97-14 (no NAPL observed). 
Refine eastward NAPL delineation between MW98-15s 
(NAPL observed) and MW98-16 (no NAPL observed). 
Determine the extent to which NAPL may have migrated 
under the 295 Court Street building. 



3.4 Floodwall Borings 

The five proposed soil borings adjacent to the Susquehanna River floodwall (SB- 105 through SB- 109) will address 
the potential presence of DNAPL south of SB-23 and MW98-15S, and investigate the possibility that NAPL is 
pooled behind the length of the floodwall from MW97-11 S to its easternmost extent. 

The total number of borings drilled behind the floodwall will depend on the subsurface conditions encountered as 
the drilling progresses. To avoid redundant borings, if significant quantities of NAPL are identified at widely 
spaced intervals behind the floodwall, BBL and NYSEG may interpret this finding to suggest that the full length 
between the endpoints is similarly impacted. If NAPL is not observed at the proposed spacing, closer delineation 
would be unnecessary to meet the stated objectives. 

The location of the easternmost floodwall boring will be decided based on the findings from the eastern extent 
borings. If NAPL is not observed in SB-102, the easternmost floodwall boring will be drilled in the location 
identified as SB- 105. As discussed above, if NAPL is observed in SB- 102, one or more additional borings will be 
added to refine the eastern extent. In this case, the placement of SB- 105 will be adjusted eastward as needed. The 
table below summarizes the proposed borings and their rationale. 

I If the NAPL observed in any given boring appears potentially mobile, one or more borings may be converted into 
piezometers for monitoring the impacted interval. Such piezometers would provide a means to gauge the physical 
characteristics and mobility of the NAPL, and better refine the draft SRI's model for NAPL and groundwater flow. 

I Up to three NAPL piezometers may be installed at BBL's discretion. The location of any piezometer will be 
determined during field activities. Piezometers will be constructed of 2-inch diameter PVC, with 1 0-foot screens, 
2-foot sumps grouted in place, and flush-mount curb boxes. Construction details may be adjusted in the field to 

I better suit the subsurface conditions. 

Location - 
SB-105: easternmost location along the floodwall. 
Placement may be adjusted based on the findings at SB- 
102 and in the eastern extent borings. 
SB-106: as near as feasible to the "BB" pipe, 
approximately 10-feet east of the 24-inch pipe outfall. 
SB- 107 and SB- 108: spaced approximately 70 and 140 
feet west of SB- 106 along the floodwall. 
SB-109: adjacent to MW97-11s. 

If NAPL is observed in SB-109 or SB-108, a sixth boring 
may be added adjacent to MW97-12s. 

3.5 Western Extent Borings 

Rationale/Purpose 
Determine eastern extent of NAPL located inside floodwall. 

Focus NAPL investigation at a potential hydraulic conduit (an 
open slot in the sheet pile wall) associated with the " B B  pipe. 
Delineate NAPL west of SB- 106 along the floodwall. 

Determine if NAPL is present at depth. No NAPL was 
observed in the boring of MW97-1 IS, which reached the 
uppermost sand and gravel. SB-109 will attempt to ascertain 
if NAPL is present in the soil profile from the ground surface 
down to till. SB-109 will also attempt to delineate the eastern 
extent of NAPL identified at MW97-8. 
Attempt to complete NAPL delineation between the eastern 
and western sections of the floodwall. 

The three proposed borings located in Brandywine Avenue will investigate the western extent of DNAPL in the 
I area near the comer of Henry Street. This task was prompted by NYSEG's observation of DNAPL from 4 to 8 feet 

below grade in a boring completed on-site, near the western property boundary, 70 feet south of well MW93-6s. 

I 1  
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Each boring will be drilled to 10 feet below grade, or five feet deeper than the last occurrence of NAPL, whichever 
is greater. IfNAPL mobilization is deemed a risk, the borings may be terminated shallower, as described in Section 
2. The soil borings will be drilled with a truck-mounted HSA rig, or by direct-push, if feasible. In either case, 
continuous soil samples will be collected and characterized by a geologist, following the same procedures outlined 
for the Eastern Extent and Floodwall soil borings. 

Soil analytical samples will be collected only where NAPL is absent from a boring. If NAPL is not observed, one 
sample will be selected from the most impacted interval of each boring (based on elevated headspace values or 

5 ,  

apparent staining) to be submitted for analysis of BTEX and PAHs. If no impacts are apparent, a sample will be 
collected from an interval between 4 and 8 feet below grade (to correspond with interval of NAPL impacts noted 
on site). Analytical methods, sample handling, and laboratory protocol are outlined in the QAPP. Samples analyses 
will follow the NYSDEC ASP-2000 analytical protocol, and include QAIQC samples at a frequency indicated in 
the QAPP. 
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4. Monitoring Well lnstallation and Testing 

The Phase II SRI includes three tasks that fall in the Monitoring Well Installation and Testing program: 

Installation of an overburden monitoring well pair; 
Installation of two bedrock monitoring wells; and 
Development, gauging, conductivity testing, and sampling of selected monitoring wells. 

4.1 Overburden Monitoring Wells 

BBL will install a shallow and deep overburden monitoring well pair near the comer of Henry Street and Brandywine 
Avenue to meet the following objectives: 

Determine by visual observation if soil west of the site has been affected by MGP-related materials; and 
Provide groundwater-monitoring locations for collection of hydraulic and chemical quality data. 

Due to access restrictions, the proposed location of this well cluster is at the northeast comer of NYSEG's senice 
center property, as shown on Figure 1. The shallow well (MW-101s) will be installed with a 10-foot screen 
straddling the water table (approximately 45 feet deep). The deep well (MW-1OlD) will be installed with a 5-foot 
screen set above the top of the till (approximately 80 feet deep). The borehole of the deep well will be continuously 
split-spoon sampled. A geologst will characterize soils in the same manner described for the soil-boring program 
in Section 3. No soil analytical samples will be submitted. Both wells will be constructed of 2-inch diameter PVC 
with flush-mounted curb boxes. 

4.2 Bedrock Monitoring Wells 

Two bedrock monitoring wells (MW-102R and MW-103R) will be installed at the locations shown on Figure 1 to 
investigate if DNAPL has affected groundwater in the bedrock and to gauge the effectiveness of the till as a confining 
layer. In addition, the hydraulic data provided by the bedrock wells will amend the site conceptual model for 
groundwater flow and indicate whether site-impacts could be expected to extend to the bedrock. 

At each location, an HSA pilot borehole will be drilled to till with continuous split-spoon sampling. The pilot 
borehole will be overdrilled to permit setting and grouting a 6-inch steel casing into the till. The borehole will then 
be drilled through the till using flush-joint spun casing with continuous split-spoon sampling. The casing will be spun 
to refusal in the competent rock surface, then used as a temporary casing for bedrock coring. Bedrock will be cored 
using a HQ-sized bit for approximately 15 feet into the rock. Each bedrock well will be constructed of 2-inch 
diameter PVC, with a 1 O-foot screen, no sump, and a flush-mount surface completion. A geologxt will characterize 
soils in the same manner described for the soil-boring program. The rock cores will be characterized by rock type, 
degree of weathering, frequency and orientation of fractures, and other details, as appropriate. Rock cores will be 
placed in wooden core-boxes and archived for later examination, if needed. No soil or rock samples from MW-102R 
will be submitted for analysis. As requested by the NYSDEC, one soil sample will be collected from MW-103R, to 
investigate the impacts noted in boring TB-12, which are thought to be related to a former filling station at that 
location. The sample will to be collected from the most impacted interval (as determined by observation and PID 
screening) and submitted for analysis of BTEX, PAHs and, if appropriate, chromatogram finger-printing. 
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If no evidence of impacts is observed in the bedrock, BBL will develop and sample the wells within one week of 
installation and submit the samples for expedited (one-week) turnaround. Analyses will consist of BTEX, PAHs, 
cyanide, and chloride. Chloride analysis will indicate of the salinity of bedrock groundwater. Development and 
sampling procedures are discussed below in Section 4.3. 

The drilling notes and analytical data from the first two bedrock monitoring wells will be assessed to determine if a 
third bedrock well is necessary. If required, a third well will be drilled at a location chosen in consultation with 
NYSEG and the NYSDEC. 

4.3 Groundwater Monitoring 

4.3.1 Well Development 

Each newly installed monitoring well will be developed to clear the casing and sand pack of fine-grained materials 
and improve the hydraulic connection of the well with the surrounding formation. Development will be conducted 
by a combination of surging and purging using either a bailer, or a pump and surge block, as appropriate. Detailed 
development procedures are provided in FSP included in the SRI Work Plan. Where feasible, each well will be 
purged of 10 well casing volumes, or until the purge water is relatively sediment free. 

4.3.2 Water-LevelINAPL-Level Measurement Round 

Prior to groundwater sampling, BBL will complete a site-wide water-level measurement round. As part of this 
activity, each well will be checked for the presence of NAPL. Water-level measurement will be conducted following 
the procedures outlined in the FSP included in the SRI Work Plan. 

4.3.3 Groundwater Sampling and Hydraulic Conductivity Testing 

Groundwater samples will be collected fkom existing wells TW97-2s and TW97-3S, and from all newly installed 
monitoring wells not containing NAPL. Sampling of new wells will be conducted a minimum of one week after 
development. Samples will be analyzed for BTEX, PAHs, and total cyanide. As noted in Section 3.2, groundwater 
samples collected from the new bedrock wells will also be analyzed for chloride. Analytical methods, sample 
handling, and laboratory protocol are outlined in the QAPP. Samples analyses will follow the NYSDEC ASP-2000 
analytical protocol, and include QAIQC samples at a frequency indicated in the QAPP (Appendix B). As an 
exception, however, the chloride samples submitted from the rock wells are intended to provide screening-level data, 
and will not require QAIQC samples or commensurate data quality review. 

Groundwater sampling will be performed using a modified low-flow method, designed to achieve three objectives: 

Collect timeldrawdown data as a specific capacity testto allow an estimation of hydraulic conductivity; 

Collect representative field parameter data, including pH, temperature, conductivity, and dissolved oxygen; and 

Collect representative groundwater samples for laboratory analysis. 

Sampling will be conducted using a submersible GrundfosTM pump, or similar model. Field parameters will be 
measured with a calibrated meter in a flow-through cell. The first 20 to 30 minutes of pumping will be run as a 
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specific capacity test, following the procedures outlined in Appendix A. While collecting the timeldrawdown data 
required for the specific capacity test, the field staff will also record field parameters every three to five minutes, 
as appropriate. 

Upon completion of the specific capacity test, the pumping rate may be adjusted, if necessary, to decrease 
drawdown. Parameter stability will be judged by pH (f0.1 units), conductivity (f3%), and dissolved oxygen 
(+lo%) for three consecutive readings. 

If feasible, drawdown should be kept to less than 1 foot. If a well does not recharge adequately to sample, the field 
staff may forgo collecting parameters and pump the well dry. After the water level has recovered at least 50%, one 
set a parameters should be recorded prior to filling sample bottles. 

Groundwater samples will be collected from the pump outlet. Prior to collecting BTEX (volatile) samples, the 
pumping rate will be reduced to the lowest sustainable rate. 
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5. Riverbed Boring and Sediment Program 

The riverbed boring and sediment program will consist of three tasks: deep riverbed borings, shallow riverbed 
borings, and sediment sampling. Both the deep and shallow riverbed borings will be drilled with a barge-mounted 
drilling rig, if feasible, while the sediment samples will be collected manually. Each task is described in detail 
below. 

5.1 Deep Riverbed Borings 

The deep riverbed borings will investigate the horizontal and vertical extent of NAPL, if any, potentially present 
at depth beneath the Susquehanna River. At least three deep borings will be drilled in the river at the locations 
shown on Figure 1 (one each near the 66-inch-sewer and 24-inch pipe outfalls, and a third downstream between 
the 66-inch sewer and the Tompkins Street Bridge, labeled SR- 10 1 through SR- 103). Each of these deep borings 
will be drilled to the top of the till, if feasible, though they may be terminated shallower if NAPL is observed (see 
Section 2). Each boring will be continuously split-spoon sampled. A geologist will characterize the sediment and 
soil as described for the soil-boring program (Section 3). 

Based visual evidence and headspace readings, a sample of the most impacted interval from each boring will be 
submitted for analysis of BTEX and PAHs. If NAPL is observed in a boring, it will be documented; however, no 
analytical samples will be submitted from that boring. Analytical methods, sample handling, and laboratory 
protocol are outlined in the QAPP. Samples analyses will follow the NYSDEC ASP-2000 analytical protocol, and 
include QAIQC samples at a frequency indicated in the QAPP (Appendix B). 

Additional deep borings in the riverbed will be completed if NAPL is observed in any of the three deep riverbed 
borings (SR- I01 through SR-103), or in the soil borings completed along the floodwall in Court Street (described 
in Section 3). For instance, if NAPL is identified in the soil boring identified as SB-108, BBL will complete a 
riverbed boring in an adjacent location on the river side of the floodwall. If no NAPL is observed in SB- 108, BBL 
will conclude that NAPL is not migrating into the river through or beneath the floodwall at that location; therefore 
an adjacent riverbed boring will not be drilled. The attached flow-chart (Chart 1) describes the decision tree that 
will guide the selection of the depth and location of any additional riverbed borings. 

The borings will be drilled using a barge-mounted drill rig, where feasible. If the water is found to be too shallow 
at any proposed sampling location, alternate-drilling methods may be required. An all-terrain, track-style rig may 
be used, where water depth prevents access with the barge. Each boring will be drilled using spun or driven flush- 
joint casing and, if needed, a rotary bit. 

Prior to the start of the program, a sample of river water will be submitted for analysis of BTEX and PAHs to 
confirm the lack of MGP constituents. If found to be unaffected, river water will be used as a drilling fluid. All 
drilling wash water will be contained and recirculated. Upon completion of each hole, all cuttings and drilling 
fluids will be transferred to land for appropriate disposal (see Section 6). During drilling, oil-absorbent booms will 
be kept on hand, to be strung downstream of the drilling location if sheens are inadvertently released to the river. 

A temporary piezometer will be installed in one of the three deep borings to measure the hydraulic head near the 
base of the sand and gravel, at approximately 50 feet below the riverbed. The piezometer will be used as a 
hydraulic measuring point only, and will be constructed to screen a short (2- to 5-foot) interval, which can be sealed 
from the borehole above. The piezometer may be constructed with a driven-point steel well screen and casing, or 
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with a conventionally installed PVC screen and a bentonite seal. Final choice of construction will be made in 
consultation with the driller, based on drilling conditions and ease of installation. 

Following installation of the temporary piezometer, the elevation of the casing will be determined using 
conventional survey equipment and techniques and equipment. The water-level differential between the piezometer 
and river surface will be recorded periodically. If feasible, the piezometer will be allowed to equilibrate over-night, 
and a final measurement will be made prior to pulling the piezometer and grouting the borehole. Within 24 hours 
of the final measurement, water levels will be recorded in a limited set of on-shore monitoring wells adjacent to 
the piezometer to allow comparison of head measurements. 

5.1 .I Shallow Riverbed Borings 

Shallow riverbed borings will be drilled to meet the following objectives: 

To better delineate shallow NAPL impacts near specific joints in the floodwall between the 66-inch storm sewer 
and the 24-inch pipe outfalls; and 

Determine (through appropriate analytical sampling) the extent of NAPL impacts, if any, on upper river 
sediments adjacent to the site. 

The shallow riverbed investigation will be completed in two phases, river bottom probing and then drilling, as 
described below. 

5.1 .I .I Riverbed Probing 

Prior to the drilling phase, BBL will conduct a riverbed probing survey adjacent to the site along the Court Street 
floodwall. The probing will be conducted in support of the following: 

Identify areas of sediment deposition; and 
Identify areas of potential NAPL impacts. 

Previous work has shown that much of the river bottom in the area to be investigated is naturally armored with 
coarse-gravel to boulder-sized clasts. Such materials are characteristic of an erosional riverbed, where deposited 
sediment is negligible or absent. 

The method of probing will be chosen in the field to accommodate the river conditions (e.g., water depth, bottom 
visibility). If needed, a grid may be established covering the areas of interest. Throughout probing, the field crew 
will note the following items: probing location, depth of soft sediment, if any, and the presence or absence of sheens 
created by probing. 

5.1 .I .2 Shallow Riverbed Drilling 

Boring locations will be chosen in consultation with the NYSDEC, based on riverbed probing conducted prior to 
drilling (therefore, no proposed locations are shown on Figure 1). Locations will be chosen primarily to investigate 
areas of potential NAPL impacts, and secondarily to investigate areas of sediment deposition. 
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At least six shallow riverbed borings will be completed. If no NAPL is found in a boring, it will be terminated 
approximately 6 feet below the river bottom. If NAPL is observed, the boring depth will be at least 4 feet (2-split 
spoons) deeper than the last occurrence of NAPL and no greater than 15 feet. If NAPL is still apparent in a shallow 
riverbed boring at 15 feet in depth, the data will be used to determine whether an additional deep riverbed boring 
is needed to adequately delineate NAPL in that area. 

Sediment from each boring (i.e., the top I-foot interval of recoverable fine-grained "soft" material) will be 
submitted for analysis of BTEX, PAHs, total organic carbon (TOC), and total cyanide, provided that a sufficient 
thickness of soft sediment is present. If the riverbed at any location is so well armored that no viable sediment 
sample can be collected within the first foot, no sample will be submitted. Deeper samples may be collected, if 
appropriate, from intervals with elevated headspace values or visual evidence of impacts. Analytical methods, 
sample handling, and laboratory protocol are outlined in the QAPP. Samples analyses will follow the NYSDEC 
ASP-2000 analytical protocol, and include QNQC samples at a frequency indicated in the QAPP (Appendix C). 

Each shallow boring will be drilled in the same manner as the deep borings, using a barge-mounted rig or 
appropriate substitute. Waste handling and soil characterization will be completed as described above. 

5.2 Sediment Sampling for Cyanide 

Three sediment samples will be collected near the reported location of former sediment sample SS-IA, to 
investigate the presence of cyanide in that area. BBL will collect and submit three sediment samples at locations 
specified by a NYSDEC representative at the time of collection. Each sample will be collected from 0 to 4 feet 
below the riverbed sediment surface, if feasible, using hand-driven Lexana tubes. Each sample will be submitted 
for analysis of total cyanide and TOC. Analytical methods, sample handling, and laboratory protocol are outlined 
in the QAPP. Samples analyses will follow the NYSDEC ASP-2000 analytical protocol, and include QNQC 
samples at a frequency indicated in the QAPP (Appendix B). The procedures for sediment sampling are outlined 
in Appendix B of this work plan. 
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6. Utility Tracing 

6.1 Introduction 

BBL will conduct a geophysical investigation to trace and map two subsurface utilities considered to be potential 
conduits. The investigation will address the following objectives: 

Identify the location of two subsurface pipes: a 24-inch diameter metal pipe and a 10-inch diameter (cast iron) 
pipe present along the retaining wall along the south side of Court Street; and 

Determine the actual orientation and direction of these pipes as they run northward across Court Street. 

Previously, an extensive literature search, interviews, and review of the Binghamton City Engineering Department 
files identified no useful maps or other information related to these utilities. This investigation will make use of 
three geophysical survey methods, including ground-penetrating radar (GPR), radio frequency detection (RFD), 
and electromagnetic (EM) surveys. The use the three complementary geophysical methods should accommodate 
the site conditions (e.g., existing utilities along Court Street) which may interfere with one or more methods. 

6.2 Scope of Work 

6.2.1 Survey Preparation 

BBL will setup and calibrate the geophysical equipment at the site, as appropriate, and make any necessary 
adjustments for site conditions. BBL will also attempt to identify the location(s) where these subsurface pipes 
"daylight" along the retaining wall south of Court Street. If visible, these pipes will be located by referencing them 
to site features, and obtaining GPS coordinates for each pipe. 

The survey area will be prepared by establishing a grid over the suspected pipe area, which will be tied into 
permanent site features (e.g., light poles, electrical poles, etc.). Grid boundaries will be measured with an engineers 
tape and survey line locations will be marked with high visibility paint or marking crayons. Once the grid area(s) 
are established the geophysical survey will be performed using the methods and equipment described below. 

6.2.2 Geophysical Survey Methods 

6.2.2.1 Ground Penetrating Radar Survey 

BBL will use GPR to identify and trace piping that may be present in the area(s) of interest. The GPR survey will 
be performed using a Subsurface Interfacing Radar (SIR) System-2000, manufactured by Geophysical Survey 
Systems, Inc. (GSSI) and a 200-megahertz (MHz) antenna. The GPR system transmits high frequency 
electromagnetic waves into the ground and detects the energy reflected back to the surface. Energy is reflected 
along boundaries that possess different electrical properties. Reflections typically occur at lithologic contacts or 
where subsurface materials have high electrical contrasts, including metal objects such as USTs, drums and utility 
pipes. These reflections are detected by the antenna and processed into an electrical signal that can be used to 
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image the subsurface feature. The GPR data will be reviewed in the field to assist in the delineation of potential 
piping. 

The detection of piping located at the site will depend on the electrical properties of the soil and the pipe's depth, 
diameter and composition. 

6.2.2.2 Radio Frequency Detection 

BBL will use RFD to trace metal piping if the end of the pipe is visible such that a transmitter unit can be attached 
to, or placed over the pipe. The RFD survey will be performed using a Radio Detection RD400 Digital Locator. 
This instrument operates on the principle of radio frequency transmission and detection. The transmitter applies 
a known frequency to the pipe and the receiver is able to detect this frequency along the length of the pipe. 

6.2.2.3 Electromagnetic Survey 

BBL will use an EM survey to assist in the delineation of the subsurface piping. The electromagnetic survey will 
be performed using a Geonics EM-3 1 frequency-domain conductivity meter equipped with a digital data logger. 
The EM-31 survey data will be collected using the vertical dipole orientation with both quadrature (apparent 
conductivity) and in-phase (metal sensitivity) modes. The EM-3 1 uses a fixed intercoil spacing of 12.1 feet to 
provide an exploration depth of approximately 18 feet, with vertical dipoles (standard operating position). EM data 
will be collected along survey lines spaced at approximately 10-foot intervals. Data measurements along each 
survey line will be recorded at 10-foot increments and stored in data logger. 

The survey data will be downloaded to a computer and converted using Geonics Limited software (DAT3 1, Version 
3.40, 1991), and plotted to produce contour maps of the apparent conductivity and in-phase responses at the site. 
Linear features identified in the contour maps will be evaluated to determine the presence of potential subsurface 
piping. 
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7. Survey, Decontamination and Waste Handling 

The subsections below describe the procedures that apply generally to all aspects of the Phase I1 SRI fieldwork. 

7.1 Survey 

A New York State Licensed surveyor will locate all investigation locations. All locations will be established with 
respect to the state plane coordinate system (NAD 83 or NAD 27). All elevations will be established with respect 
to the 1929 National Geodetic Vertical Datum (NDVD). 

For each soil boring, the surveyor will determine its location and the ground surface elevation. For each monitoring 
well and piezometer, the surveyor will determine the location, ground surface elevation, and measuring point 
elevation (defined as the top of the inner casing). 

Riverbed borings, the riverbed temporary piezometer, and sediment-sampling locations must be surveyed during 
installation, as those locations cannot be reliably marked for survey at a later date. 

7.2 Decontamination 

All equipment decontamination will follow the procedures outlined in the FSP of the SRI Work Plan. In general, 
all non-disposable equipment, in particular all drilling tools and groundwater sampling equipment, will be 
decontaminated prior to first use on site, between each investigation location, and prior to demobilization. The 
integrity of the decontamination procedures will be checked periodically with equipment rinse blanks, as required 
by the QAPP. 

7.3 Waste Handling 

All investigation-derived waste (IDW) will be contained on-site for appropriate characterization and disposal. Soil- 
cuttings, drilling mud (if any), personal protective equipment (PPE), and spent disposable sampling materials will 
be segregated by waste type and placed in DOT-approved 55 gallon steel drums. All decontamination water, 
purged groundwater, and drilling water will be stored in polyethylene tanks. All storage vessels will be 
appropriately labeled with the contents, generator, location, and date for offsite transportation and disposal by 
NYSEG. 
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8. Project Schedule and Reporting 

8.1 Project Schedule 

BBL anticipates that the field tasks outlined in this work plan will take approximately 5 weeks to complete. To 
streamline the program, certain tasks will be undertaken simultaneously. Figure - shows the approximate project 
schedule. The actual duration of project will depend largely on the preliminary investigation findings, and the 
scope of additional borings and wells required to meet the project objectives. 

8.2 Reporting 

Upon completion of field activities and receipt of the laboratory data, BBL will prepare a revised SRI Report 
incorporating the new investigation findings and the NYSDEC's comments on the Draft SRI Report submitted in 
March 1999. The revised report will include, at a minimum, the following items: 

The core text, tables, figures and appendices of the 1999 Draft SRI Report, revised and updated to incorporate 
the findings of the Phase I1 investigation, and to reflect the NYSDEC's comments on the draft report; 

Validated analytical data from the Phase I1 SRI; 

Soil boring, riverbed boring, and monitoring well boring logs; 

Revised and updated the Human Health Evaluation and Ecological Assessment; and 

At least two new potentiometric surface maps; 
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Chart 1 

Decision Tree For 
Additional Deep Riverbed Borings 

NO Is NAPL present in a 
bounding riverbed or 

Step out and drill additional boring@), as required, to 
a depth at least 10 feet greater than the deepest 

f occurrence of NAPL in the adjacent boring, corrected 
for elevation 

the new boring@)? 

Grout borehole. 

in the new boring@) No 
greater than it is in 

the adjacent boring, 
corrected for 

Yes 4 
I 

Continue boring until total depth 
is at least 10 feet greater than the 

deepest occurrence of NAPL. 

Bounding riverbed or soil borings are defined as perimeter investigation locations which, if found to be NAPL-free, would delineate 
fi 

the boundary of NAPL-impacted soils. 
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Appendix A-I 

Specific Capacity Test Procedures 

I. Introduction 

Specific capacity testing is a field method used to estimate the transmissivity of a saturated geologic medium 

surrounding the screened or open interval of a well. A specific capacity test involves pumping groundwater from 

a well at a constant rate and quantifying the pumping rate and the magnitude of drawdown inside of the tested well 

after a known duration of pumping. Specific capacity tests are also referred to as single well pumping tests or 

constant rate tests. 

The transmissivity is calculated based on the observed test pumping rates, the drawdown measured immediately 

before the end of pumping, the pumping duration that preceded the drawdown measurement, the effective radius 

of the well, and the estimated storativity of the formation. If the thickness of the effective water bearing zone 

transmitting groundwater to the well intake is assumed to be approximately equal to the length of the intake, the 

hydraulic conductivity can be estimated by dividing the transmissivity by the length of the intake. 

11. Materials 

The equipment needed for specific capacity testing includes: 

A pump (preferably submersible) capable of pumping at a controlled rate between a fraction of one gallon per 

minute and several gallons per minute, equipped with discharge line; 

A power source for the pump; 

A calibrated in-line totalizing flow meter or two calibrated buckets; 

A stopwatch; and 

An electronic water-level indicator. 

111. Pre-Test Set-Up 

Prior to the installation of the pump into the well to be tested, the static water level inside the well is measured to 

the nearest 0.01 feet relative to a specified datum at the top of the well using the electronic water-level indicator. 

The water level and the time of the measurement are recorded in the field notebook. The water level is measured 
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again several minutes after the initial measurement. This measurement and time are recorded. This procedure is 

repeated until two consecutive measurements are identical, indicating approximately static conditions. The static 

depth to water is recorded. 

The pump is installed into the well to approximately 10 feet below the static water level, or within approximately 

1 foot of the bottom of the well if the initial water column in the well is less than 11 feet. After the pump is 

installed but prior to pumping, the water level in the well is monitored until it has returned to within 0.01 feet of 

the static water level. 

VI. Test Procedures 

The specific capacity test is performed as follows: 

1. Hold the water level probe in the well just above the static water level. If an in-line totalizing flow meter is 

used, record the pre-test volume measurement in the field notebook. If no in-line flow meter is available, place 

the end on the discharge line in one of the two calibrated buckets. Record the total volumetric capacity of each 

bucket. 

2. Simultaneously start the pump and the stopwatch. Record the start time. 

3. Immediately begin monitoring the water level in the well. If the drawdown rapidly approaches or passes 3 feet, 

quickly reduce the pumping rate until the drawdown is approximately 0.5 to 1.0 feet. All pumping rate 

adjustments should be completed within one or two minutes of pumping, after which no adjustment should be 

made other than minor adjustments that may be necessary to maintain a steady pumping rate. 

4. Continue to pump for at least 20 minutes, recording the water level in the well approximately every 2 minutes 

throughout the test. If an in-line flow meter is used, record the volume measurement on the totalizer gauge 

approximately every 2 minutes during the test. If calibrated buckets are used to measure the pumping rate, 

record the time at which the bucket reaches is known, recorded volumetric capacity, and the volume of the 

bucket. Transfer the discharge line to the other (empty) calibrated bucket and record the time when it becomes 

full. Repeat this procedure for the duration of the test. 

5. The specific capacity test is complete after at least 20 minutes of pumping have elapsed. A longer pumping 

period is not necessary to estimate transmissivity from the test. However, if practicable, a longer test may 

provide a slightly more reliable transmissivity estimate. Immediately before the termination of pumping, 

record final water level measurement plus the time of the measurement. 
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6. Calculate and record the total volume of groundwater removed from the well during the test, and the total 

duration of the test. Divide the total volume (in gallons) by the total pumping duration (in minutes) to calculate 

and record the average test pumping rate (in gallons per minute). 

V. Specific Capacity Test Data Reduction 

Data from a specific capacity test are reduced to a transmissivity estimate for water-bearing formation surrounding 

the intake of the tested well by entering them into a specific capacity test data reduction spreadsheet program 

(QSTRANS) developed at Blasland, Bouck & Lee, Inc. QSTRANS iteratively solves for the value of transmissivity 

in the equation (Walton 1962): 

Where Q/s is the specific capacity of the well in gallons per minute per foot, Q is the average test pumping rate in 

gallons per minute, s is the drawdown measured inside of the tested well after a known duration of pumping (t), 

T is the transmissivity of the water-bearing zone surrounding the intake of the tested well, S is the estimated 

storativity of the aquifer, rw is the effective radius of the well, and t is the time in minutes between the start of 

pumping and the time when the drawdown was measured. If the well screen is surrounded by a sand pack that may 

be assumed to be substantially more permeable than the formation, the effective radius of thewell is taken to be 

that of the borehole. 

The value of S may be estimated without introducing serious error into the results. For confined aquifers, S should 

be estimated as 0.0001. For unconfined aquifers, the short-term storativity may be comparable to that of a confined 

aquifer. Only after a protracted pumping duration (several hours or more) does the storativity begin to 

approximately the aquifer specific yield of approximately 0.2 to 0.3 (Nwankwor et al., 1984). In the calculation 

of transmissivity from a specific capacity test of less than one-hour duration, therefore, an estimated storativity 

value of 0.01 should be entered into QSTRANS. 

To obtain an estimate of the hydraulic conductivity of the water-bearing zone that transmits groundwater to the 

well, the calculated transmissivity value may be divided by the estimated thickness of the water-bearing zone. In 

a stratified formation in which the horizontal hydraulic conductivity may be expected to greatly exceed the vertical 

hydraulic conductivity, the thickness of the water-bearing zone may be estimated as the length of the well intake 

to obtain an estimate of the hydraulic conductivity immediately surrounding the well intake. 

It should be noted that the Walton (1962) specific-capacity data analysis method is based on the modified non- 

equilibrium equation. According to Kruseman and deRidder (l990), these methods are useful provided that: 
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Where u = r"2 S/4Tt, r= effective well radius, S = storativity, T = transmissivity of the test zone (formation interval 

adjacent to saturated sandpack), and t is the pumping duration. Following data analysis, the value of u should be 

calculated to confirm that the above condition is satisfied. If u > 0.15, then a different hydraulic conductivity test 

method should be employed. 

In addition, in circumstances when the pumping rate is low (e.g., less than 1 gpm) and the drawdown is high or 

occurs within the sandpack, the water removed from well and sandpack storage should be calculated and subtracted 

from the pumped volume to estimate the volume of water produced by the formation. The volume of water 

produced by the formation should be divided by the pumping duration to obtain an effective average test-pumping 

rate for use in calculating T and K. 
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Appendix A-2 

Bedrock Drilling Procedures 

Bedrock cores will be completed using a wire line corer or a double-tubed split-barrel corer, in accordance with 

ASTM Method D2113-83, Volume 04.08, "Standard Practice for Diamond Core Drilling for Site Investigation." 

Continuous bedrock core samples will be obtained, labeled, preserved, and classified as outlined below. 

I. Materials 

Wire line or a double-tubed core barrel; 

Coring rods; 

Coring bits; 

Plastic sampling sleeves; 

Wooden core boxes; 

Permanent marking pen for labeling boxes; 

Wood blocks to separate core runs in core boxes; 

Wrenches; 

Field book with logs; 

Hand lens; 

Engineer's rule; and 

Rubber hammer for tapping rock core out of core barrel. 

II. Procedures 

Prior to core barrel introduction into the hole, water circulation will be maintained for a short time to remove any 
cuttings that may clog the barrel. Drilling rods will be carefully centered to prevent core breakage. Drilling bit 

pressure and water pressure will be maintained at a consistent level throughout borings, and runs will be completed 

without interruption so penetration rates can be determined. 

Core samples will be placed in wood boxes with increasing depths aligned left to right and core runs separated by 

wood blocks. Man-made breaks will be marked with a pen across the break. Wood blocks will be labeled and 

placed at the end of each core run to indicate run. A wooden spacer will be inserted if no sample is recovered and 

labeled "L.C." (lost core) with corresponding depth. The core box will be labeled on the outside top and inside lid 

for: 
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Client; 

Site name; 

Date; 

Boring number; 

Run number; 

Run interval; and 

Box numberltotal box number. 

The supervising geologist is responsible for recording rock core mechanical and geological characteristics. The 

mechanical characteristics will include: 

Penetration rates; 

Rock quality designation (RQD); 

Percent recovery; 

Water loss; and 

Bit type and size. 

A geologic classification will include the following parameters: 

Lithology; 

Friabilitylfissibility; 

Color; 

Strength of intact rock; 

Thickness; 

Weathered state; 

Particle angularitylshape; 

Voids; 

Particle sizes; 

Structurelbedding (bedding planes, joints, fractures); 

Rock quality designation; 

Description of discontinuities and filings; 

Rock type; 

Formation name (if known); 

Additional petrographic information; 

Water content; 

Texture; 

Odors/discoloration; 

Hardness; 

Fossils; 

Color; and 

Contacts when observed. 

A partial key to the rock core descriptions is shown below. 

The supervising geologist is responsible for documenting drilling events in the field logbook. Documented drilling 

events will include: 
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Drilling start and finish dates; 

Project name and location; 

Project number and client; 

Sample number and depth; 

Sample type and size; 

Depth to water; 

Type of drilling equipment; 

Casing size; 

Names of contractor's drillers, inspectors, or people 

at the project area; and 

Weather conditions. 

Key to Rock Core Description Logs 

Core Conditions 

Percent Recovery - Length of core recovered divided by length of core run. 

RQD - Rock Quality Designation a percent the sum of the length of pieces four inches long or greater divided 

by the length of the core run. 

Rock Hardness Scale 

VERY HARD - Surface cannot be scratched by a knife. 

HARD - Difficult to scratch with a knife. 

MODERATELY HARD - Surface is easily scratched by a knife. Difficult to scratch with a fingernail. 

SOFT - Surface is easily scratched by a fingernail. 

Morphology 

S - Straight 

C - Curved 

I - Irregular 

Surface Condition 

I - Slick 

2 - Smooth 

3 - Rough 
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Other Descriptors 

N: - Angle of fracture surface from horizontal. 

H - Horizontal fracture (perpendicular to core run). 

V - Vertical fracture (parallel to core run). 

JxF - Joint (fracture) crosses foliation. 

JIIF - Joint is parallel to foliation. 

U - Joint in unfoliated rock. 

hf/ - Horizontal fracture. 

vf/ - Vertical fracture. 

wz - Weathered zone. 

v - vuggy. 

bp/ - Bedding plane. 

I/ - Laminae. 

S/ - Stylolite. 

10 - Oxidized. 

/W - Weathered. 

/is - Iron stained. 
/S - Solution enlargement. 

/p - Solution enlargement with a patina. 

/m - Mud in opening. 

/rm - Red mud in opening. 
/gm - Green mud in opening. 

/bkzn - Broken zone. 

Example: J 30 degrees x F, C-2 (Joint 30 degrees from horizontal crossed foliation, joint is curved and surface is 

smooth). 
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Appendix A-3 

Sediment Sampling Procedures 

I. Introduction 

The general procedures to be utilized in obtaining sediment samples are outlined below. LexanR tubing will be the 

primary method used to collect sediment cores. The core will be inserted with a straight, vertical entry into the 

sediments to secure a representative cross-section sample. 

11. Materials 

The following materials will be available, as required, during sediment sampling activities: 

Personal protective equipment (as required by the Health and Safety Plan) 

Cleaning equipment (as required in Appendix 0) 

Boat and/or waders 

Aluminum or stainless steel tray 

Duct tape 

LexanR tubing with end caps 

Stainless steel core driver 

Stainless steel spatula 

Brass push rod 

Calibrated rod for sediment depth measurement 

Hacksaw 

6-Foot rule or survey rod 

Vacuum pump 

Transport container with ice 

Appropriate sample containers and forms 

Field notebook 

111. Procedures for LexanR Tube Sampling 

1. Identify the proposed sample location on the sampling log sheet (Attachment S-1) or field notebook along with 

other appropriate information collected during sediment sampling activities. 

2. Don personal protective equipment (as required by the Site Health and Safety Plan). 
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3. At each sample location, lower a section of LexanR tube until it just reaches the top of sediment. Measure the 

depth of water (Sections of LexanR tube may need to be spliced together in deep-water locations). 

4. Push the LexanR tube into the sediment by hand until refusal. Measure the depth of sediment. 

5. Drive the tube several more inches, using a stainless steel core driver, and measure the distance. This procedure 

is performed to obtain a "plug" at the bottom of the core and prevent the loose sediment from escaping. 

6. Place a vacuum pump on the top end of the LexanR tube and create a vacuum to prevent the sedimentslplug 

from escaping. 

7. Slowly pull the tube from the sediment, twisting it slightly as it is removed (if necessary). 

8. Before the tube is fully removed from the water, place a cap on the bottom end of the tube while it is still 

submerged. 

9. Keeping the tube upright, wipe the bottom end dry and seal the cap with duct tape. Measure the length of 

sediment recovered and evaluate the integrity of the core. If the core is not suitably intact, repeat coring 

procedure adjacent to the first location attempted. 

10. While still keeping the core upright, use a handsaw to make a horizontal cut in the tube approximately one inch 

above the sediment. 

1 1. Re-cap the cut end of the tube, seal the cap with duct tape, and mark this end as "TOP". 

12. Wipe the tube dry. 

13. Place a completed sample label on the tube. 

14. Record the following information on both the tube and on the cap: 1) sample number; 2) sampling date; and 

3) sampling time. 

15. Place the core sample upright in a container with ice. 

16. Repeat the above procedures until all core samples are collected (for the sampling event or the sampling day). 

17. Sediment cores will be extruded from the LexanR tubing onto an aluminum or stainless steel tray. Cores will 

be sectioned into the required depth-proportioned increments based on the ratio of the measured sediment depth 

to the recovered sediment depth to account for sample compression or expansion during collection. Each 
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increment will be individually packaged. Volatile sample containers will be filled first (if required). Describe 

and record sample descriptions. 

18. Core sections may be frozen to facilitate sectioning when sediment is extremely loose. 

19. The handsaw or spatulas used to section the core should be cleaned (as described in Appendix 0) between each 

cut. 

20. Label all sample containers. 

21. Handle, pack, and ship the samples in accordance with the procedures in Appendix N. 
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I. Project Description 

1 .I Introduction 

This Quality Assurance Project Plan (QAPP) provides a description of general and laboratory procedures, including 
quality assurance/quality control (QNQC) procedures to be used to complete a Phase I1 Supplemental Remedial 
Investigation (SRI) at the Court Street former manufactured gas plant site (referred-to hereafter as the Court Street 
site) located in Binghamton, New York. This QAPP is an integral part of, and should be used in conjunction with, 
the SRI Work Plan. Sections 1.0 and 2.0 of the SRI Work Plan describe the site and summarize the results of 
previous investigations that have been conducted at the site. 

This QAPP has been formatted for use as a reference document for laboratory and data reporting protocols. The 
overall objective of the QAPP is to provide quality analytical data for each appropriate work task to be performed 
as part of the SRI. The QAPP also identifies a Project Management Team and the responsibilities of individual 
team members in the execution of the QAPP. 

Information contained in the QAPP has been organized into the following sections: 

1.2 SRI Objectives 

The overall objectives of the Phase I1 SRI are to: 

Refine the delineation of non-aqueous phase liquid (NAPL) in the subsurface east of the former MGP and along 
the Court Street floodwall; 

Investigate the potential for MGP impacts to the till and bedrock underlying the site; 

Investigate the horizontal and vertical extent of NAPL in the Susquehanna River and identify potential DNAPL 
migration pathways; and 
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Investigate potential MPG impacts to soil and groundwater west of the site near the corner of Brandywine 
Avenue and Henry Street. 

Provide data necessary for the preparation of the Feasibility Study (FS) to evaluate potential remedial 
alternatives for the site. 

1.3 SRI Data Quality Objectives 

1.3.1 General 

Data quality objectives (DQOs) are statements, in either qualitative or quantitative terms, regarding the appropriate 
data quality for an investigation. DQOs are typically determined through an iterative process and refined as 
information becomes available and established based on the end use of the data obtained. General project DQOs 
for the Court Street site SRI are summarized in this section, with detailed information provided throughout this 
QAPP, the Field Sampling Plan (FSP), and the SRI Work Plan. 

The analytical methods to be used during the SRI will be USEPA SW-846 methods with New York State 
Department of Environmental Conservation (NYSDEC) Analytical Services Protocol (ASP) Revision 2000, QNQC 
requirements and Category B reporting deliverables. 

To obtain information necessary to meet the Phase I1 SRI objectives stated above in Section 1.2, the following tasks 
and subtasks will be performed (Note: only subtasks that require collection and analysis of environmental samples 
or collecting field measurements are listed below. Refer to the Phase I1 SRI Work Plan for a description of the 
tasks and subtasks): 

Task 1 - Soil Boring Program; 
Task 2 - Monitoring Well Installation and Testing; and 
Task 3 - Riverbed and Sediment Program. 

A description of the DQOs for the Court Street site SRI is presented below. 

1.3.2 DQOs for Task 1 - Soil Boring Program 

As described in the Phase I1 SRI Work Plan, 12 soil borings will be advanced to varying depths to investigate the 
extent of NAPL in selected areas around the perimeter of the former MGP. Up to two samples will be collected 
from each boring and submitted for laboratory analysis for the following: 

Method 8260 for BTEX; and 
Method 8270 for polycyclic aromatic hydrocarbons (PAHs). 

The number of soil-boring samples that will be collected, including QNQC samples, is summarized in Table 1. 
Table 2 presents the parameters to be analyzed under each of the methods described above with the laboratory 
quantitation limits. 
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1.3.3 DQOs for Task 2 - Monitoring Well Installation and Testing 

This task involves the installation of new monitoring wells and collecting one round of groundwater samples from 
both the new wells and selected existing site monitoring wells to further characterize the nature and extent of 
groundwater. The resulting groundwater-quality data will also be used to assess the risks to human health and the 
environment associated with the level of constituents detected in the groundwater. The number of groundwater 
samples that will be collected, including QAIQC samples, is summarized in Table 1. Table 2 presents the 
parameters to be analyzed under each of the methods described above with the laboratory quantitation limits. 

As described in the Phase I1 SRI Work Plan, both hydrogeologic and water quality data are required to meet the 
objective of this task. Hydrogeologic data will consist of water level information and in-situ hydraulic conductivity 
values that will be used to calculate other hydrogeologic parameters. Groundwater quality data will consist of field 
parameters, including pH, temperature, conductivity, and turbidity, as well as the laboratory parameters described 
below. The rationale for the selection of these parameters is discussed in Section 3. 

The groundwater level measurement procedures, the field parameter measurement procedures, and the groundwater 
sampling methods are provided in the FSP and Phase I1 SRI Work Plan. 

Groundwater samples will be analyzed according to the following methods: 

Method 8260 for BTEX; 
Method 8270 for PAH; 
Method 9010 for cyanide (total and amenable); and 
Method 325.3 for chloride. 

1.3.4 DQOs for Task 3 - Riverbed and Sediment Program 

The riverbed boring and sediment program will consist of three tasks, as described below: 

At least three deep riverbed borings will be drilled to investigate the approximate horizontal and vertical extent 
of NAPL, if any, potentially present at depth beneath the Susquehanna River; 

At least six shallow riverbed borings will be drilled to identify potential source(s) of NAPL to the shallow 
sediments, and to define the approximate lateral extent of NAPL, if any, present in the shallow sediments; and 

Three sediment samples will be collected near former sediment sample SS-1 A, to investigate the presence of 
cyanide in that area. 

One sample from each deep riverbed boring will be submitted for laboratory analysis of the following: 

Method 8260 for BTEX; and 
Method 8270 for PAHs. 

One sample from each shallow riverbed boring will be submitted for laboratory analysis of the following: 

Method 8260 for BTEX; 
Method 8270 for PAHs; 
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Method 90 10 for Cyanide; and 
Lloyd Kahn Method for total organic carbon. 

One sample from each sediment sampling location will be submitted for laboratory analysis of the following: 

Method 90 10 for Cyanide; and 
Lloyd Kahn Method for total organic carbon. 

The number of samples that will be collected, including QAIQC samples, is summarized in Table 1. Table 2 
presents the parameters to be analyzed under each of the methods described above with the laboratory quantitation 
limits. 
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2 Project Organization and Responsibilities 

2.1 Project Organization 

The Court Street site will require integration of personnel from the organizations identified below, collectively 
referred to as the project team. A detailed description of the responsibilities of each member of the project team 
is presented in Section 2.2. 

2.1 .I Overall Project Management 

Blasland, Bouck & Lee, Inc. (BBL), on behalf of the New York State Electric & Gas (NYSEG), has overall 
technical responsibility for the Court Street site Phase I1 SRI. BBL personnel will perform the tasks and subtasks 
presented in Section 1.3.1 (above), and will be responsible for evaluating resultant investigation data, and preparing 
the SRI deliverables specified in the Work Plan. Project direction and oversight will be provided by NYSEG 
personnel. A listing of project management personnel and their responsibilities is provided below. 

2.1.2 Analytical Laboratory Services and Subcontractors 

Title 
Project Manager 
Project Officer 
Project Manager 
Sediment Evaluation Manager 
Field Activities Task Manager 

Analytical services for the Court Street site SRI will be provided by Buck Environmental Laboratories, Inc., of 
Cortland, New York. Lyon Drilling Co., of Tully, New York, will perform drilling work during the SRI. 
Laboratory and subcontractor management personnel are listed below. 

CompanyIOrganization 
NYSEG 
Blasland, Bouck & Lee, Inc. 
Blasland, Bouck & Lee, Inc. 
Blasland, Bouck & Lee, Inc. 
Blasland, Bouck & Lee, Inc. 

2.1.3 Quality Assurance Staff 

Title 
Laboratory Project Manager 
Driller 

The QA aspects of the SRI will be conducted by BBL. The following personnel have been assigned to this project 
component: 

Name 
Tracy L. Blazicek 
Frederick J. Kirschenheiter, 11, P.E. 
Keith A. White, C.P.G. 
Kendrick Jaglal, P.E. 
Michael K. Cobb 

Phone Number 
(607) 762-8839 
(3 15) 446-9 120 
(3 15) 446-9 120 
(3 15) 446-9 120 
(3 15) 446-9 120 

CompanyIOrganization 
Buck Environmental Laboratories, Inc. 
Lyon Drilling Co. 
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Title 
Quality Assurance Manager 
Quality Assurance Officer 

Name 
Pamela Brown 
Hany Lyon 

Phone Number 
(607) 753-3403 
(607) 842-6580 

CompanyIOrganization 
Blasland, Bouck & Lee, Inc. 
Buck Environmental Laboratories, Inc. 

Name 
Keith A. White, C.P.G. 
Barbara Hooskamp 

Phone Number 
(3 15) 446-9 120 
(607) 753-3403 



2.2 Team Member Responsibilities 

This section of the QAPP discusses the responsibilities and duties of the project team members. 

2.2.1 NYSEG 

Proiect Manager 

1. Overall direction of the Phase I1 SRI; and 
2. Review of BBL work products. 

2.2.2 Blasland, Bouck & Lee, Inc. 

Proiect Officer 

1. Oversight of the BBL SRI work products; and 
2. Provide BBL approval for major project deliverables. 

Proiect Manager 

1. Management and coordination of all aspects of the project as defined in the Phase I1 SRI Work Plan with an 
emphasis on adhering to the project objectives; 

2. Reviews SRI Report and all documents prepared by BBL; and 
3. Assures corrective actions are taken for deficiencies cited during audits of Phase I1 SRI activities. 

Sediment Evaluation Manager 

1. Review sections of the draft SRI Report pertaining to the Susquehanna River evaluation. 

Field Activities Task Manager 

1. Oversight of field hydrogeologic efforts; 
2. Oversight of field screening and collection of soil samples; 
3. Review of field hydrogeologic records and boring logs; 
4. Oversight of groundwater sampling; 
5. Oversight of field analysis and collection of QA samples. 
6. Reduction of field data calibration and maintenance; 
7. Review of the field instrumentation, maintenance, and calibration to maintain quality data; 
8. Preparation of draft reports and other key documents; 
9. Maintenance of field files of notebooks and logs, and calculations; 
10. Instruction of field staff; and 
1 1. Coordination of field and laboratory schedules. 
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Field Personnel 

1. Perform field procedures associated with the tasks and subtasks presented in 1.3.1 (above); 
2. Perform field analyses and collect QA samples; 
3. Calibrate, operate, and maintain field equipment; 
4. Reduce field data; 
5. Maintain sample custody; and 
6. Prepare field records and logs. 

Quality Assurance Manager 

1. Review laboratory data packages; 
2. Oversee and interface with the analytical laboratories; 
3. Coordinate field QAIQC activities with task managers, including audits of SRI activities, concentrating on 

field analytical measurements and practices to meet DQOs; 
4. Review field reports; 
5. Review audit reports; and 
6. Prepare QNQC report which includes an evaluation of field and laboratory data and data validation reports. 

2.2.3 Buck Environmental Laboratories, Inc. 

General responsibilities and duties include: 

1. Perform sample analyses; 
2. Supply sample containers and shipping cartons; 
3. Maintain laboratory custody of samples; and 
4. Strictly adhere to laboratory protocols. 

Laboratory Proiect Manager 

1. Serve as primary communication link between BBL and laboratory staff; 
2. Monitor workloads and ensure availability of resources; 
3. Oversee preparation of analytical reports; and 
4. Supervise in-house chain-of-custody. 

Quality Assurance Officer 

1. Supervise technical staff in QNQC procedures; and 
2. Conduct audits of all laboratory activities. 

2.2.4 Independent Data Validator 

1. Provide independent validation of analytical data. 
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2.2.5 Lyon Drilling Co. 

1. Performance of groundwater monitoring well installations and test borings in accordance with the SRI 
protocols; and 

2. Decontamination of drilling and sampling equipment. 
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3. Quality Assurance Objectives for Measurement of 
Data 

3.1 Selection of Measurement Parameters, Laboratory Methods, and Field Testing Methods 

3.1 .I Field Parameters and Methods 

3.1 .I .I Field Parameters 

During groundwater sampling, field parameters consisting of pH, conductivity, temperature, and turbidity will be 
measured to provide general water quality information. Field test methods to measure pH, conductivity, 
temperature, and turbidity are presented in the Field Sampling Plan (FSP). 

3.1 .I .2 Hydrogeologic Measurements 

As described in the Phase I1 SRI Work Plan, one round of groundwater-level measurements will be collected and 
in-situ hydraulic conductivity tests will be performed in new monitoring wells. Groundwater levels will be 
measured and hydraulic conductivity tests will be performed using the procedures presented in the FSP. 

3.1 .I .3 Soil Screening Measurements 

As described in the Phase I1 SRI Work Plan, soil samples will be continuously screened for volatile organic vapors 
using a PID to determine the presence and relative concentration of VOCs in the samples. Procedures for screening 
the samples are presented in the FSP. 

3.1.2 Laboratory Parameters and Methods 

3.1.2.1 Analytical Constituents 

Analyses of groundwater, source materials, and soils will be performed at the frequency set forth in Table 1. The 
analytical parameters selected for each medium are described in the Phase I1 SRI Work Plan. Table 2 presents the 
constituents identified by matrix, along with the selected analytical methods and quantitation limits. 

3.2 Quality Assurance Objectives 

The overall quality assurance objective for this investigation is to develop and implement procedures for defensible 
sampling, chain-of-custody, laboratory analysis, instrument calibration, data reduction and reporting, internal 
quality control, audits, preventive maintenance, and corrective action. These procedures are presented or referenced 
in the remaining sections of this QAPP. Specific quality control (QC) checks are discussed in Section 9. 
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Quality assurance objectives are generally defined in terms of five parameters: 

1. Representativeness; 
2. Comparability; 
3. Completeness; 
4. Precision; and 
5. Accuracy. 

Each parameter is defined below. Specific objectives for this investigation are set forth in other sections of this 
QAPP as referenced below. 

3.2.1 Representativeness 

Representativeness is the degree to which sampling data accurately and precisely represent site conditions, and is 
dependent on sampling and analytical variability. The Phase I1 SRI has been designed to assess the presence of 
the constituents at the time of sampling. The Work Plan presents the rationale for sample quantities and location. 
The FSP and this QAPP present field sampling methodologies and laboratory analytical methodologies. The use 
of the prescribed field and laboratory analytical methods with associated holding times and preservation 
requirements are intended to provide representative data. Further discussion of QC checks is presented in Section 
9. 

3.2.2 Comparability 

Comparability is the degree of confidence with which one data set can be compared to another. Comparability 
between this investigation, and to the extent possible, with existing data will be maintained through consistent 
sampling and analytical methodology set forth in the FSP and this QAPP, SW-846 analytical methods with 
NYSDEC ASP Revision 2000 QNQC requirements and Category B reporting deliverables, and through use of 
QNQC procedures and appropriately trained personnel. 

3.2.3 Completeness 

Completeness is defined as a measure of the amount of valid data obtained from an event andlor investigation 
compared to the amount that was expected to be obtained under normal conditions. This will be determined upon 
assessment of the analytical results, as discussed in Section 12. 

3.2.4 Precision 

Precision is the measure of reproducibility of sample results. The goal is to maintain a level of analytical precision 
consistent with the project objectives. To maximize precision, sampling and analytical procedures will be followed. 
All work for this investigation will adhere to established protocols presented in the Phase I1 SRI Work Plan. 
Checks for analytical precision will include the analysis of matrix spike duplicates, laboratory duplicates and field 
duplicates. Checks for field measurement precision will include obtaining duplicate field measurements. Further 
discussion of precision QC checks is provided in Section 9. 
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3.2.5 Accuracy 

Accuracy is the deviation of a measurement from the true value of a known standard. Both field and analytical 
accuracy will be monitored through initial and continuing calibration of instruments. In addition, internal standards, 
matrix spikes, blank spikes, and surrogates (system monitoring compounds) will be used to assess the accuracy of 
the laboratory analytical data. Further discussion of these QC samples is provided in Section 9. 

I I 
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4. Sampling Procedures 

Source materials, groundwater, and soil samples will be collected as described in the Phase 11 SRI Work Plan and 
the FSP. The FSP also contains the procedures that will be followed to install monitoring wells; measure water 
levels; perform field measurements; and handle, package, and ship collected samples. 
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5. Sample and Document Custody 

5.1 Field Procedures 

The objective of field sample custody is to assure that samples are not tampered with from the time of sample 
collection through time of transport to the analytical laboratory. Persons will have "custody of samples" when the 
samples are in their physical possession, in their view after being in their possession, or in their physical possession 
and secured so they cannot be tampered with. In addition, when samples are secured in a restricted area accessible 
only to authorized personnel, they will be deemed to be in the custody of such authorized personnel. A discussion 
of sample custody and directions for the field use of chain-of-custody forms, and a sample chain-of-custody form 
are provided in the FSP. 

5.2 Laboratory Procedures 

5.2.1 General 

Upon sample receipt, laboratory personnel will be responsible for sample custody. A field chain-of-custody form 
will accompany all samples requiring laboratory analysis. Samples will be kept secured in the laboratory until all 
stages of analysis are complete. All laboratory personnel having samples in their custody will be responsible for 
maintaining sample integrity. 

5.2.2 Sample Receipt and Storage 

Upon sample receipt, the laboratory sample custodian will verify the package seal, open the package, verify the 
sample integrity, and compare the contents against the field chain-of-custody. If a sample container is broken, the 
sample is in an inappropriate container, has not been preserved by appropriate means, or if there is a discrepancy 
between the chain-of-custody and the sample shipment, BBL will be notified. The laboratory sample custodian 
will then log the samples in, assign a unique laboratory identification number to each, and label the sample bottle 
with the laboratory identification number. The project name, field sample code, date sampled, date received, 
analysis required, storage location and date, and action for final disposition will be recorded in the laboratory 
information management system. If the sample container is broken, the sample is in an inappropriate container, 
or has not been preserved by appropriate means, BBL will be notified. 

5.2.3 Sample Chain-of-Custody and Documentation 

Laboratory chain-of-custody and documentation will follow procedures consistent with Exhibit F of the NYSDEC 
ASP Revision 10195. 
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5.2.4 Laboratory Project Files 

During the SRI, the laboratory will establish a file for all pertinent data. These files will include all correspondence, 
faxed information, phone logs, chain-of-custody forms, and complete data packages. The laboratories will retain 
project records until the conclusion of the SRI, at which time they will be transferred to NYSEG, if requested. 

5.3 Project File 

SRI documentation will be placed in a single project file at the BBL office in Syracuse, New York. This file will 
consist of the following components: 

1 .  Agreements (filed chronologically); 
2. Correspondence (filed chronologically); 
3. Memos (filed chronologically); and 
4. Notes and Data (filed by topic). 

Reports (including QA reports) will be filed with correspondence. Analytical laboratory documentation (when 
received) and field data will be filed with notes and data. Filed materials may be removed by personnel on a 
temporary basis only. 
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l 6. Calibration Procedures and Frequency 

I I 

6.1 Field Equipment Calibration Procedures and Frequency 

I Specific procedures for performing and documenting calibration and maintenance for the equipment measuring 
conductivity, temperature, pH, groundwater levels, and surface water levels are provided in the FSP. Calibration 
checks will be performed daily when measuring conductivity, turbidity, temperature, and pH. Field equipment 

I , operation, calibration, and maintenance procedures are provided in the FSP. 

I 6.2 Laboratory Equipment Calibration Procedures and Frequency 

Instrument calibration will follow the specifications provided by the instrument manufacturer or specific analytical 
method used. The analytical methods for target constituents are identified separately below. 

Volatile Organics 

Equipment calibration procedures will follow guidelines presented in NYSDEC ASP 2000 Revision, Exhibit E, Part 
111. 

Semivolatile Organics 

Equipment calibration procedures will follow guidelines presented in NYSDEC ASP 2000 Revision, Exhibit E, Part 
IV. 

Cyanide (total and amenable) 

Equipment calibration procedures will follow guidelines presented in NYSDEC ASP 2000 Revision, Exhibit E, Part 
VII. 

Total Organic Carbon 

Equipment calibration procedures will follow guidelines presented in Lloyd Kahn Method. 

PAHs 

Equipment calibration procedures will follow guidelines presented in USEPA SW-846 Method 8270 and NYSDEC 
ASP 2000 Revisions, Exhibit E, Part V. 
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7. Analytical Procedures 

' I  

7.1 Field Analytical Procedures 

I Field analytical procedures will include the measurement of temperature, conductivity, pH, turbidity, and 
groundwater levels. Specific field measurement protocols are provided in the FSP. 

I ! 

7.2 Laboratory Analytical Procedures 

I Laboratory analytical requirements presented in the sub-sections below include a general summary of requirements, 
specifics related to each sample medium to be analyzed, and details of the methods to be used for this project. SW- 
846 methods with NYSDEC, ASP, 2000 Revision, QNQC and reporting deliverables requirements will be used 
for all analytes. 

7.2.1 General 

The following tables summarize general analytical requirements: 

7.2.2 SRI Sample Matrices 

7.2.2.1 Groundwater 

Table 
Table 1 
Table 2 
Table 3 

Analytical results for all analyses will be reported in units identified in Table 2. 

Title 
Environmental and Quality Control Sample Analyses 
Parameters, Methods, and Quantitation Limits 
Sample Containers, Preservation Methods, and Holding Times Requirements 

7.2.2.2 Source Materials/SoillSediment 

Analyses in this category will relate to source material and soil samples. Results will be reported as dry weight, 
in units presented in Table 2. Moisture content will be reported separately. 

7.2.3 Analytical Requirements 

The primary sources to describe the analytical methods to be used during the investigation are provided in USEPA 
SW-846 Test Methods for Evaluating Solid Waste, Third Edition Methods with NYSDEC ASP 2000 Revision, 
QNQC and reporting deliverables requirements. Detailed information regarding quality control procedures 
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including matrix spike, matrix spike duplicates, matrix spike blanks, and surrogate recoveries is provided in 
NYSDEC, ASP 2000 Revision, Exhibit E. 

BLASLAND, BOUCK & LEE, INC. 
7/5/0 I engineers  (L scientists 7-2 
0221 1022-RPT 



8. Data Reduction, Validation, and Reporting 

After field and laboratory data are obtained, these data will be subject to: 

1. Validation of the data; 
2. Reduction or manipulation of the data mathematically or otherwise into meaningful and useful forms; and 
3. Organization, interpretation, and reporting of the data. 

8.1 Field Data Reduction, Validation, and Reporting 

8.1.1 Field Data Reduction 

Information that is collected in the field through visual observation, manual measurement and/or field 
instrumentation will be recorded in field notebooks, log sheets, and/or other appropriate forms. Such data will be 
reviewed by the appropriate Task Manager for adherence to the Work Plan and consistency of data. Any concerns 
identified as a result of this review will be discussed with the field personnel, corrected if possible, and as necessary 
incorporated into the data evaluation process. 

8.1.1.1 Task 1 - Soil Boring Program 

The specific data reduction activity that will be performed during Task 1 is: 

1. Mapping of NAPL-impacted areas based on findings of the soil-boring program. 

8.1 .I .2 Task 2 - Monitoring Well Installation and Testing 

Reduction of the field data collected during performance of Subtask 2.1 will include: 

1. Calculation of water elevations by subtracting the depth-to-water data from the surveyed elevation of the 
measuring point; 

2. Production of hydrogeologic contour maps by contouring lines of equal water elevations using known 
elevation points; and 

3. Calculation of in-situ hydraulic conductivity as described in the FSP. 

8.1.1.3 Task 3 - Riverbed and Sediment Program 

Reduction of the field data collected during performance of Task 3 will include: 

1. Mapping of NAPL-impacted areas based on the riverbed boring and sediment sampling activities. 
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8.1.2 Field Data Validation 

Field data calculations, transfers, and interpretations will be conducted by the field personnel and reviewed for 
accuracy by the appropriate Task Manager and the Quality Assurance Manager. Task Managers will recalculate 
at least five percent of all data reductions. Field documentation and data reduction prepared by field personnel will 
be reviewed by the appropriate Task Manager and Quality Assurance Manager. All logs and documents will be 
checked for: 

1. General completeness; 
2. Readability; 
3. Usage of appropriate procedures; 
4. Appropriate instrument calibration and maintenance; 
5 .  Reasonableness in comparison to present and past data collected; 
6. Correct sample locations; and 
7. Correct calculations and interpretations. 

8.1.3 Field Data Reporting 

Where appropriate, field data forms and calculations will be processed and included in appendices to the SRI 
Report. The original field logs, documents, and data reductions will be kept in the project file at the BBL office 
in Syracuse, New York. 

8.2 Laboratory Data Reduction, Review, and Reporting 

8.2.1 Laboratory Data Reduction 

Laboratory analytical data will be directly transferred from the instrument to the computer or the data reporting 
form (as applicable). Calculation of sample concentrations will be performed using the appropriate regression 
analysis program, response factors, and dilution factors (where applicable). 

8.3 Independent Data Validation 

Data validation entails a review of the QC data and the raw data to verify that the laboratory was operating within 
required limits, the analytical results are correctly transcribed from the instrument, and which, if any, environmental 
samples are related to any out-of-control QC samples. The objective of data validation is to identify any 
questionable or invalid laboratory measurements. 

An independent data validator may be used to validate the laboratory data. The independent validator will not be 
directly associated with the SRI work efforts or laboratory analyses, and as such, the validator's responsibility will 
be to objectively review the analytical data. Data validation will consist of data screening, checking, reviewing, 
editing, and interpreting to document analytical data quality and determine if the quality is sufficient to meet the 
DQOs. The data validation will also include a review of completeness and compliance, including the elements 
provided in Table 4. 
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The independent data validator will use the most recent versions of the USEPA functional guidelines for data 
validation with NYSDEC, ASP, 2000 Revision, QAIQC and reporting deliverables requirements available at the 
time of project initiation and for the entire duration of the project, as guidance, where appropriate. 

The data validator will verify reduction of laboratory measurements and laboratory reporting of analytical 
parameters are in accordance with the procedures specified for each analytical method (i.e., perform laboratory 
calculations in accordance with the method-specific procedure). 

Upon receipt of the laboratory data, the following reduction, validation, and reporting scheme will be executed by 
the data validator: 

1. Laboratory data will be screened to ensure that the necessary QC procedures (detection limit verification, 
initial calibration, continuing calibration, duplicates, spikes, blanks, etc.) have been performed. QC 
information not included or of insufficient frequency will be identified in the validation report along with a 
discussion of the implications. 

2. QC supporting information will subsequently be screened to identify QC data outside established control 
limits. If out-of-control data are discovered, documentation of appropriate corrective action will be reviewed. 
Out-of-control data without appropriate corrective action shall result in designation of the affected data as 
qualified or rejected, as appropriate. 

It should be noted that the existence of qualified results does not automatically invalidate data. This point is 
repeatedly emphasized in the USEPA functional guidelines for data validation and is inherently acknowledged 
by the very existence of the data validationlflagging guidelines. The goal to produce the best possible data 
does not necessarily mean producing data without QC qualifiers. Qualified data can provide useful 
information. 

Resolution of any issues regarding laboratory performance or deliverables will be handled between the data 
validator, laboratory Project Manager, and the BBL Project Manager. 

Upon completion of the data validation, a report addressing the following topics will be prepared. 

1. Assessment of the data package; 
2. Description of any protocol deviations; 
3. Failures to reconcile reported and/or raw data; 
4. Assessment of any compromised data; 
5. Laboratory case narrative; 
6. Overall appraisal of the analytical data; and 
7. Table of site name, sample quantities, data submitted to the laboratory, year of protocol used, matrix, and 

fractions analyzed. 
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9. Field and Laboratory Quality Control Checks 

Both field and laboratory quality control checks are proposed for the Court Street site SRI. In the event that there 
are any deviations from these checks, the BBL Project Manager and Quality Assurance Manager will be notified. 
The proposed field and laboratory control checks are discussed below. 

9.1 Field Quality Control Checks 

9.1.1 Field Measurements 

To verify the quality of data using field instrumentation, duplicate measurements will be obtained and reported for 
all field analytical measurements. 

9.1.2 Sample Containers 

Certified-clean sample containers in accordance with Exhibit I of the NYSDEC ASP Revision 2000 (Eagle Picher 
pre-cleaned containers or equivalent) will be supplied by the laboratory. 

9.1.3 Field Duplicates 

Field duplicates will be collected for groundwater and source materials/soil samples to check reproducibility of the 
sampling methods. Field duplicates will be prepared as discussed in the FSP. In general, source materiavsoil and 
groundwater sample field duplicates will be analyzed at a 5 percent frequency (every 20 samples). Table 1 provides 
an estimated number of field duplicates for each applicable parameter and matrix. 

9.1.4 Rinse Blanks 

Rinse blanks are used to monitor the cleanliness of the sampling equipment and the effectiveness of the cleaning 
procedures. Rinse blanks will be prepared and submitted for analysis at a frequency of one per day (when sample 
equipment cleaning occurs) or once for every 20 samples collected, whichever is less. Rinse blanks will be 
prepared by filling sample containers with analyte-free water (supplied by the laboratory) which has been routed 
through a cleaned sampling device. When dedicated sampling devices are used or sample containers are used to 
collect the samples, rinse blanks will not be necessary. Table 1 provides an estimated number of rinse blanks 
collected during the SRI. 

9.1.5 Trip Blanks 

Trip blanks will be used to assess whether site samples have been exposed to non-site-related volatile constituents 
during storage and transport. Trip blanks will be analyzed at a frequency of once per day, per cooler containing 
groundwater samples to be analyzed for volatile organic constituents. A trip blank will consist of a container filled 
with analyte-free water (supplied by the laboratory) which remains unopened with field samples throughout the 
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sampling event. Trip blanks will only be analyzed for aqueous volatile organic constituents. Table 1 provides an 
estimated number of trip blanks collected for each matrix and parameter during the SRI. 

9.2 Laboratory Operations 

Internal quality control procedures are specified in the analytical methods. These specifications include the types 
of QC checks required (method blanks, reagentfpreparation blanks, matrix spike and matrix spike duplicates 
(MSMSD), calibration standards, internal standards, surrogate standards, the specific calibration check standards, 
laboratory duplicatelreplicate analysis), compounds and concentrations to be used, and the QC acceptance criteria. 

Method Blanks 

Method blanks will serve as a measure of contamination attributable to a variety of sources including glassware, 
reagents, and instrumentation. The method blank will be initiated at the beginning of an analytical procedure and 
is carried through the entire process. 

Matrix SvikeMatrix Spike Duvlicates 

The MS will serve as a measure of method accuracy in a given matrix. The MS and the MSD together will serve 
as a measure of method precision. 

Surrogate Spikes 

Surrogate spikes are organic compounds that have similar properties to those being tested. They will serve as 
indicators of method performance and accuracy in organic analyses. 

Laboratow Duplicates 

Laboratory duplicates will serve to the measure method precision in inorganic and supplemental analyses. 

The production of analytical data of known and documented usable quality is further ensured through the use of 
a quality assurance program and internal QC checks. 

9.2.1 QA Program 

The laboratory has a written QAIQC program that provides rules and guidelines to ensure the reliability and validity 
of work conducted at the laboratory. Compliance with the QAIQC program is coordinated and monitored by the 
laboratory Quality Assurance Manager (QAM). 

The stated objectives of the laboratory QNQC Program are to the: 

Ensure that all procedures are documented, including any changes in administrative and/or technical 
procedures; 

Ensure that all analytical procedures are conducted according to the sound scientific principles and have been 
validated; 
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Monitor the performance of the laboratory by a systemic inspection program and provide for a corrective action 
as necessary; and 

Ensure that all data are properly recorded and archived. 

All laboratory procedures are documented in writing as either Standard Operating Procedures (SOP) or Method 
Procedures (MP), which are edited and controlled by the QAM. Internal QC procedures for analytical services will 
be conducted by the laboratory in accordance with their SOPS and the individual method requirements. 
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10. Performance and System Audits 

Performance and systems audits will be completed in the field and the laboratory during the Phase I1 SRI as 
described below. 

10.1 Field Audits 

The following field performance and systems audits will be completed during this project. 

10.1 .I Performance Audits 

The appropriate Task Manager will monitor field performance. Field performance audit summaries will contain 
an evaluation of field measurements and field meter calibrations to verify that measurements are taken according 
to established protocols. The BBL Quality Assurance Manager will review all field reports and communicate 
concerns to the BBL Project Manager andlor Task Managers, as appropriate. In addition, the BBL Quality 
Assurance Manager will review the rinse and trip blank data to identify potential deficiencies in field sampling and 
cleaning procedures. 

10.1.2 Internal Systems Audits 

A field internal systems audit is a qualitative evaluation of all components of field QNQC. The systems audit 
compares scheduled QAIQC activities from this document with actual QNQC activities completed. The 
appropriate Task Manager will periodically confirm that work is being performed consistent with the SRI Work 
Plan, the FSP, and the HASP. 

10.2 Laboratory Audits 

The laboratory will perform internal audits consistent with NYSDEC ASP, 2000 Revision, Exhibit E. 
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11. Preventive Maintenance 

Preventive maintenance schedules have been developed for both field and laboratory instruments. A summary of 
the maintenance activities to be performed is presented below. 

11 .I Field Instruments and Equipment 

Prior to any field sampling, each piece of field equipment will be inspected to assure it is operational. If the 
equipment is not operational, it must be serviced prior to use. All meters which require charging or batteries will 
be fully charged or have fresh batteries. If instrument servicing is required, it is the responsibility of the Field 
Activities Task Manager to follow the maintenance schedule and arrange for prompt service. 

Field instrumentation to be used in this study includes meters to measure conductivity, temperature, pH, turbidity 
and groundwater levels. Field equipment also includes sampling devices for groundwater. A logbook will be kept 
for each field instrument. Each logbook contains records of operation, maintenance, calibration, and any problems 
and repairs. The Field Activities Task Manager will review calibration and maintenance logs. 

Field equipment returned from a site will be inspected to confirm it is in working order. This inspection will be 
recorded in the logbook or field notebooks as appropriate. It will also be the obligation of the last user to record 
any equipment problems in the logbook. 

Non-operational field equipment will be either repaired or replaced. Appropriate spare parts will be made available 
for field meters. A summary of preventive maintenance requirements for field instruments, and details regarding 
field equipment maintenance, operation, and calibration, are provided in the FSP. 

11.2 Laboratory Instruments and Equipment 

11.2.1 General 

Only qualified personnel will service instruments and equipment. Repairs, adjustments, and calibrations are 
documented in the appropriate logbook or data sheet. 

Instrument Maintenance 

Preventive maintenance of laboratory equipment will follow the guidelines recommended by the manufacturer. A 
malfunctioning instrument will be repaired by in-house staff or through a service call by the manufacturer as 
appropriate. 

The laboratory will maintain a suficient supply of spare parts for its instruments to maximize downtime. 
Whenever possible, backup instrumentation will be retained. 

Whenever practical, analytical equipment will be maintained under a service contract. The contract allows for 
preventative system maintenance and repair on an "as-needed" basis. The laboratory has sufficiently trained staff 
to allow for the day-to-day maintenance of equipment. 
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c b  Eauipment Monitoring 

On a daily basis, the operation o f  balances, incubators, ovens, refrigerators, and water purification systems will 

I i 
checked and documented. Any discrepancies will be immediately reported to the appropriate laboratory personnel 
for resolution. 
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12. Data Assessment Procedures 

The analytical data generated during the Phase I1 SRI will be evaluated with respect to precision, accuracy, and 
completeness and compared to the data quality objectives set forth in Sections 1 and 3. The procedures utilized 
when assessing data precision, accuracy, and completeness are presented below. 

12.1 Data Precision Assessment Procedures 

Field precision is difficult to measure because of temporal variations in field parameters. However, precision will 
be controlled through the use of experienced field personnel, properly calibrated meters, and duplicate field 
measurements. Field duplicates will be used to assess precision for the entire measurement system including 
sampling, handling, shipping, storage, preparation, and analysis. 

Laboratory data precision for organic analyses will be monitored through the use of MSD, laboratory duplicate, 
and field duplicates as identified in Table 1. 

The precision of data will be measured by calculation of the relative percent differences (RPDs) of duplicate sample 
sets. 

The RPD can be calculated by the following equation: 

Where: 

A = Analytical result from one of two duplicate measurements 
B = Analytical result from the second measurement. 

Precision objectives for matrix spike duplicate and laboratory duplicate analyses are identified in the NYSDEC ASP 
Revision 2000. 

12.2 Data Accuracy Assessment Procedures 

The accuracy of field measurements will be controlled by experienced field personnel, properly calibrated field 
meters, and adherence to established protocols. The accuracy of field meters will be assessed by review of 
calibration and maintenance logs. 

Laboratory accuracy will be assessed via the use of matrix spikes, surrogate spikes, and internal standards. Where 
available and appropriate, QA performance standards will be analyzed periodically to assess laboratory accuracy. 
Accuracy will be calculated as a percent recovery as follows: 

Accuracy = A-X x 100 
B 
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Where: 

A = Value measured in spiked sample or standard 
X = Value measured in original sample 
B = True value of amount added to sample or true value of standard 

This formula is derived under the assumption of constant accuracy over the original and spiked measurements. If 
any accuracy calculated by this formula is outside of the acceptable levels, data will be evaluated to determine 
whether the deviation represents unacceptable accuracy, or variable, but acceptable accuracy. Accuracy objectives 
for matrix spike recoveries and surrogate recovery objectives are identified in the NYSDEC ASP, 2000 Revision. 

12.3 Data Completeness Assessment Procedures 

Completeness of a field or laboratory data set will be calculated by comparing the number of samples collected or 
analyzed to the proposed number. 

Completeness = No. Valid Samvles Collected or Analyzed x 100 
No. Proposed Samples Collected or Analyzed 

As general guidelines, overall project completeness is expected to be at least 90 percent. The assessment of 
completeness will require professional judgement to determine data useability for intended purposes. 
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13. Corrective Action 

Corrective actions are required when field or analytical data are not within the objectives specified in this QAPP, 
the FSP, or the Work Plan. Corrective actions include procedures to promptly investigate, document, evaluate, and 
correct data collection andlor analytical procedures. Field and laboratory corrective action procedures for the Court 
Street site Phase I1 SRI are described below. 

13.1 Field Procedures 

When conducting the SRI Phase I1 field work, if a condition is noted that would have an adverse effect on data 
quality, corrective action will be taken so as not to repeat this condition. Condition identification, cause, and 
corrective action implemented will be documented on a Corrective Action Report Form and reported to the 
appropriate BBL Project Manager and Task Manager. 

Examples of situations that would require corrective actions are provided below: 

1. Protocols as defined by this QAPP, the FSP, or the Work Plan have not been followed; 
2. Equipment is not in proper working order or properly calibrated; 
3. QC requirements have not been met; and 
4. Issues resulting from performance or systems audits. 

Project personnel will continuously monitor ongoing work performance in the normal course of daily 
responsibilities. 

13.2 Laboratory Procedures 

13.2.1 General 

In the laboratory, when a condition is noted to have an adverse effect on data quality, corrective action will be taken 
so as not to repeat this condition. Condition identification, cause, and corrective action to be taken will be 
documented, and reported to the appropriate Project Manager and Task Manager. 

Corrective action may be initiated, at a minimum, under the following conditions: 

1. Specific laboratory analytical protocols have not been followed; 
2. Predetermined data acceptance standards are not obtained; 
3.  Equipment is not in proper working order or calibrated; 
4. Sample and test results are not completely traceable; 
5. QC requirements have not been met; and 
6 .  Issues resulting from performance or systems audits. 

Laboratory personnel will continuously monitor ongoing work performance in the normal course of daily 
responsibilities. 
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14. Quality Assurance Reports to Management 

14.1 Internal Reporting 

The analytical laboratory will submit analytical reports to BBL for review. BBL will, in turn, submit the reports 
to the data validator for review. Supporting data (i.e., historic data, related field or laboratory data) will also be 
reviewed to evaluate data quality, as appropriate. The BBL Quality Assurance Manager will incorporate results 
of the data validation reports and assessments of data useability into a summary report that will be submitted to the 
BBL Project Manager and appropriate Task Managers. This report will be filed in the project file at BBL's office 
and will include the following: 

1. Assessment of data accuracy, precision, and completeness for both field and laboratory data; 
2. Results of the performance and systems audits; 
3. Significant QAIQC problems, solutions, corrections, and potential consequences; and 
4. Analytical data validation report. 

14.2 SRl Reporting 

Upon sample transport to the laboratory, a copy of the chain-of-custody will be forwarded to NYSEG. Upon receipt 
of the ASP - Category B Data Package from the laboratory, the BBL Quality Assurance Manager will determine 
if the data package has met the required data quality objectives. The analytical data package will be submitted to 
the NYSEG Project Manager and will also be incorporated into the SRI Report. 
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Table 1 

Binghamton Court Street MGP Site 
Environmental and Quality Control Analyses 
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Environmental 
Sample M a t r i d  

Laboratory 
Parameters 

Estimated 
Environmental 

Sample 
Quantity 

Soils 

Estimated 
Overall 
Total 

Field QC Analyses 

2 

2 

Volatile Organics 
(BTEX) 
Method 8260 

Semivolatile Organics 
(PAHs) 
Method 8270 

Laboratory QC ~ n a l ~ s e s '  

-- 

-- 

2 1 

2 1 

Groundwater 

Trip Blank M S  

-- 

-- 

1 I20 

1 120 

Volatile Organics 
Method 8260 
- 

Semivolatile Organics 
Method 8270 

Cyanide (total and 
amenable) 
Method 90 10 

Chloride 
Method 325.3 

Est. 
Matrix 
Total 

Freq Freq 

Field Duplicate 
Rinse  lank' 

2 

2 

-- 

-- 

14 

I I 

11 

4 

No. No. 

M S D  

Freq Freq 

10 

10 

10 

3 

Sediment 

Freq No. No. 

-- 

-- 

1/20 

1/20 

Volatile Organics 
(BTEX) 
Method 8260 

Semivolatile Organics 
(PAHs) 
Method 8270 

TOC (Lloyd Kahn) 

No. 

MSB 

23 

23 

29 

29 

]/day 

-- 

-- 

-- 

1 I20 

1/20 

1 120 

-- 

Freq 

Lab Duplicate 

2 

2 

I 

1 

I 

-- 

9 

9 

9 

No. Freq 

1/20 

1/20 

3 

-- 

-- 

-- 

1 I20 

1 I20 

1 120 

-- 

No. 

1 I20 

1/20 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

2 

2 

2 

2 

1/20 

1/20 

1/20 

1/20 

1 

1 

1 

-- 

1 I20 

1 I20 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

I 

1 

1 

1 

1 120 

1 120 

1 I20 

-- 

17 

14 

14 

4 

I 

I 

I 

-- 

1/20 

1/20 

1/20 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

1 

1 

1 

1 I20 

1/20 

1 I20 

1 

1 

1 

I I 

I I 

I I 

1/20 

1/20 

1/20 

1 

1 

1 

1 120 

1 I20 

1 I20 

1 

I 

I 

1 I20 

1 I20 

1 I20 

1 

1 

1 

-- 

-- 

-- 

-- 

-- 

-- 

14 

14 

14 





Table 2 

Binghamton Court Street Site 
Parameter, Methods, and Quantitation Limits 
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Table 2 

Binghamton Court Street Site 
Parameter, Methods, and Quantitation Limits 

Notes: 
1 Specific quantitation limits are highly matrix dependent. The quantitation limits listed are for guidance and may not 

-always be achievable due to matrix interference. 
2 Quantitation limits for source materials/soil/sediment are based on wet weight. The quantitation limits calculated by the 

laboratory for source materials/soil/sediment (calculated on a dry weight basis) will be higher. 
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Table 3 

Binghamton Court Street MGP Site 
Sample Container, Preservation, and Holding Time Requirements 

Notes: 
VTSR = Verifiable time of sample receipt. Samples must be delivered to laboratory within 48 hours from day of  collection. 

Parameter 
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Container 

Groundwater Samples 

Preservation 
Maximum Holding 
Time from VTSR 

Volatile Organics 

Semivolatile Organics 

Cyanide 

Chloride 

Cool 4°C 
Cool 4°C HCI to pH <2 

Cool 4°C 

Cool 4°C 
NaOH to pH >12 

(2) 40-ml teflon lined septa 
(glass) 

(2) 1-liter containers (glass) 

(1) 500-ml container 
(plastic) 

7 days (unpreserved) 
10 days (preserved) 

5 days extraction; 40 
days analysis 

12 days 

Source Materials/SoiVSediment 

Volatile Organics 

Semivolatile Organics 

Cyanide 

TOC 

(1) 125-ml container (glass) 

(2) 500-ml container (glass) 

(1) 250-ml container 

(1) 250-ml container 

Cool 4OC 

Cool 4°C 

Cool 4OC 

Cool 4OC 

10 days 

5 days extraction; 40 
days analysis 

12 days 

14 days 



Table 4 

Data Validation Checklist 
Laboratory Analytical Data 

REVIEW FOR COMPLETENESS 

1 .  Chain-of-custody forms included. 

2. Sample preparation and analysis summary tables included. 

3. QNQC summaries of analytical data included. 

4. Relevant calibration data included with analytical data. 

5. Instrument and method performance data included. 

6. Method detection limits documented. 

7. Data report forms of examples for calculations of concentrations. 

8. Raw data used in identification and quantification of the analysis required. 

REVIEW OF COMPLIANCE 

1 .  Data package completed. 

2. QAPP requirements for data met. 

3. QNQC criteria met. 

4. Instrument type and calibration procedures met. 

5 .  Initial and continuing calibration met. 

6. Data reporting forms completed. 

7. Problems and corrective actions documented. 
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