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1. Introduction

1.1. Project background
On December 7, 1992, Niagara Mohawk Power Corporation (NMPC) and 
the New Y ork State Department of Environmental Conservation (NY SDEC) 
entered into an Administrative Order on Consent (AOC), Index Number 
DO-0001-9210. This order requires NMPC to investigate and, if necessary, 
remediate 20 former Manufactured Gas Plant (MGP) sites in New York. In 
accordance with the provisions set forth in the AOC, NMPC is required to 
investigate and, if necessary, remediate the site of a former location of a 
MGP located at the South First Street Site in Fulton, NY. In response to this 
order, NMPC implemented a Preliminary Site Assessment and Interim 
Remedial Measures (PSA/IRM) Study at the South First Street Site between 
July 1996 and September 1996. The results of the PSA did not indicate 
conditions which would warrant the completion of an IRM. However, based 
on the results of the PSA a focused Remedial Investigation (Rl) was 
recommended to further evaluate horizontal and vertical extent of chemical 
constituents.

This focused Rl Report serves to summarize the Rl conducted at the South 
First Street Site. The elements of the Rl were completed consistent with 
New York StaLe_Dqp_artment. oLEnvironmg_ntal Conservation NYSDEC 
Technical and Administrative Guidance Memorandum (TAGM), the United 
States Environmental Protection Agencies (USEPA) Guidance on Remedial 
Investigations under CERCLA, and the NYSDEC Analytical Services 
Protocol (NYSDEC 1991 ASP). Results of the Rl have been integrated with 
the results of the PSA/IRM Study to provide a comprehensive 
characterization of site conditions.

1.2. Site description and history
The South First Street Site, located in Fulton, NY (Figure 1 -1), encompasses 
approximately 1.04 acres. The site is separated into two areas, Area 1 and
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Area 2, which are separated by South First Street (Figure 1-2). Area 1 is 
located on the east side and Area 2 is located on the west side of South First 
Street. Presently, Area 1 is an undeveloped grass covered lot. The area is 
bounded by Conrail tracks to the east and residential housing to the north 
and south. Area 2 is occupied by the Crossroads Gospel Tabernacle 
Ministries Church (CGTMC) and consists of a church building and paved 
parking lot. The church building is constructed with a slab on grade.

Area 2 is bounded by the Oswego River to the west and residential housing 
to the north and south. The topography of the site is generally flat, sloping 
gently to the west toward the Oswego River. The Oswego River is 
approximately five feet below the western side of Area 2.

NMPC currently owns all of Area 1 and the northern half of Area 2 which 
contains the church parking area. The CGTMC owns the portion of Area 2 
on which the building is located.

Prior to construction of the manufactured gas plant (MGP) in 1902, the site 
•was generally vacant land.

In 1902, the Fulton Fuel and Light Company built the gas plant on South 
First Street. The gas plant itself was located on Area 2, west of South First 
Street. A gas holder and oil tank were located on Area 1, east of South First 
Street. By 1906, a gas tank was constructed on Area 1 east of the oil tank 
(Sanborn, 1906) (NMPC, 1996). Figure 1-3 depicts site historical features.

By 1911, two additional gas tanks, a coke shed and a small oil house were 
constructed on Area 2 west of the g ^  plant (Sanborn, 1911). At about this 
time a tar well, approximately 4 ft in diameter, was shown between the 
southern comer of the coal shed arid the northern comer of the coke shed On 
a survey map (1903).

By 1924, the coke shed was removed in Area 2 and a concentrator house 
was added east of the coke shed location. In Area 1, a 30,000 cubic foot 
holder and second gas tank were added between the first holder and the 
railroad tracks (Sanborn, 1906).

In the late 1920's, natural gas was discovered locally and the gas plant was 
only used to supplement the peak demand periods. By 1932, a pipeline from 
Syracuse brought natural gas to Fulton and the gas plant ceased operation. 
A natural gas regulator station was located on Area 1 until 1984.
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1. Introduction

In 1947, the southern half of Area 2 was used as a used car lot. From 1958 
to 1978 the southern half of Area 2 was used as Foster's Garden Center and 
Outdoor Power Equipment. In 1980 Area 2 was occupied by Modem Floor 
Covering (Fulton City Directories 1947-1980). The former Garden Center 
building is presently used as the CGTMC. The church was granted the right 
to park cars on the northern half of the property by NMPC in 1987.

In late July/early August, 1993, NMPC cleared debris, graded, and seeded 
the eastern half of Area 1 in response to complaints from adjacent 
landowners regarding the aesthetics of the site. Prior to initiating the work, 
the western half of Area 1 was well maintained lawn. The eastern half of 
Area 1 was undulating, overgrown, and contained large concrete saddles. 
The work consisted of the removal of the concrete saddles and general 
debris; gmbbing of vegetation; placement of 102 cubic yards of bank-mn 
gravel to fill low areas; placement of 36 cubic yards of topsoil; and hydro- 
seeding. Area 1 has subsequently been maintained as a lawrr:

1.3. Regional setting

1.3.1. Regional geology
The South First Street former MGP Site is located in southwestern Oswego 
County, along the Oswego River approximately 10 miles south of Lake 
Ontario and within the glaciated hummocky lowlands of the Lake Ontario 
Lowland (USGS, 1982). The Lake Ontario Lowland is covered by glacial 
and lake deposits which are underlain by a series of sandstone and shale 
formations that slope gently southward at a rate of 50 feet per mile. Elongate 
deposits of lodgement till of varying thickness overlay bedrock 
predominately in the eastern part and occur to a lesser extent in the western 
portion of the Lake Ontario Lowland. Scattered deposits of sand and gravel, 
laid down by meltwaters flowing away from the ice front, are interspersed 
throughout the area (USGS, 1982).

1.3.2. Regional hydrogeology
Regionally, unconsolidated aquifers consist of lake sand, silt and clay; 
alluvial silt and sand; swamp deposits; and glacial deposits of relatively 
impermeable lodgement till, that directly overlay the bedrock surface 
throughout the area. However, distinct areas of sand and gravel glacial 
outwash form select segments of the aquifer system that overlies the till.
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A  regional unconfined aquifer system is arbitrarily defined by surface water 
drainage divides, because the relatively flat Lake Ontario plain contains no 
bedrock boundaries. Similar to the topography, the water table is relatively 
flat. Ground water levels rise and fall seasonally in response to fluctuations 
in recharge or discharge. Regionally ground water discharges into streams, 
the Oswego River, and Lake Neatahwanta. Ground water flows toward the 
Oswego River roughly parallel to the slope of the land surface.

The Oswego River flows northeast and discharges into Lake Ontario, 
approximately 10 miles downstream of Fulton. The ground water levels 
adjacent to the river are approximately the same as the river levels. In the 
Fulton area, which encompasses both sides of the river, the aquifers are 
primarily recharged through kame sand and gravel. Well yields in the Fulton 
area are generally less than 50 gallons per minute (gpm). However, three 
areas have been defined which contain highly permeable gravel that 
produces more than 250 gpm. These areas include Fulton Water Works, 
Lake Neatahwanta Municipal well field, and Great Bear Springs (USGS, 
1982) and are discussed in Section 1.3.3.

Fulton is located in the vicinity of contact between shale-sandstone bedrock 
of the Clinton Group and^a sandstone bedrock of the Albion Group and 
Oswego sandstone. The median yield of the sandstone-shale unit is 3 
gallons per minute and yields in about 25 %  of all bedrock wells in this unit 
are inadequate for domestic and farm supplies. The sandstone unit has a 
median yield of 10 gpm and most well yields are adequate for domestic and 
farm supplies. However, the upper 100 ft of bedrock in the vicinity of 
Fulton is likely to contain salty ground water (Kantrowitz 1970).

1.3.3. Ground water usage in site vicinity
The South First Street Site is located in a sole source aquifer area. The 
Fulton Area aquifer serves nearly 22,000 people (USGS, 1982). Residents 
of the City of Fulton receive public water from the City of Fulton Water 
Works well field, which tap one of the glacial sand and gravel units. The 
Fulton Water Works well field is located approximately 0.9 miles upriver 
(southeast) of the former site (Figure 1-1). A  ridge of lake silt forms a 
hydraulic barrier between the river and the aquifer therefore, pumping does 
not draw river water into the aquifer (USGS, 1982). In addition, ground 
water flow at the South First Street Site is to the west and northwest away 
from the Water Works. Based on the Water Works location upriver and site 
hydrogeology, the well field is not impacted by the site.
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1. Introduction

Three other water supply sources in the vicinity of the site include the Great 
Bear Springs located approximately 3.5 miles southeast of the site, the Lake 
Neatahwanta (South Bay) Municipal Community Water System Well Fields 
located approximately 1 mile west of the site, and domestic wells. The 
Great Bear Springs and South Bay are not affected based on distance from 
the site and the location of the Oswego River, between the site and the well 
fields. As discussed in Section 2.6, private domestic wells are not located 
in the site area.

1.4. Summary of previous investigations

N M P C  implemented a PSA/IRM Study at the South First Street Site 
between July 1996 and September 1996 in accordance with a NYSDEC 
approved PSA/IRM Study Work Plan dated June 1996.

The PSA/IRM scope of work included a site reconnaissance, test pit 
excavation and collection of soil samples; surface soil sampling; subsurface 
soil sample collection from soil/monitoring well borings; monitoring well 
installation; ground water sampling; soil and ground water analysis; ground 
water elevation monitoring; and Steps I and Ha of a Fish and Wildlife Impact 
Analysis (FWIA). The results of the PSA/IRM Study are presented in the 
PSA/IRM Study Report dated November 1997. The report was approved by 
the NYSDEC in December 1997.

The PSA/IRM Study results indicated that the primary constituents of 
concern at the site included benzene, toluene, ethyl benzene, and xylene 
(BTEX), polycyclic aromatic hydrocarbons (PAHs), and cyanide. The 
PSA/IRM Study results are integrated into the nature and extent of 
contamination discussion presented in Section 4 of this document.

Results from the FWIA indicated that use of the site by wildlife is limited by 
poor habitat quality; however, complete exposure pathways were identified 
for resident and transient small mammals and birds for direct contact and 
food chain exposures to surface soils. Additionally, there is a potential for 
exposure of fish and wildlife through surface water and sediment of the 
Oswego River from ground water discharge to the surface water body.

1.5. Remedial investigation objectives

The objectives of the focused RI were to collect sufficient environmental 
data to address data gaps identified in the PSA/IRM Study including:
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• Further evaluate the extent of cyanide found in the Area I surface soil 
sample SS-2.

• Assess the horizontal and vertical extent of chemical constituents in Area 
2 subsurface soils proximal to test pit TP-4 and along the northwest to 
southwest portion of the site.

• Evaluate the lateral extent of site-related constituents in ground water and 
assess the potential for chemical constituents associated with historic site 
activities to migrate to the Oswego River and/or adjacent properties.

• Conduct a ground water user survey of homes located immediately 
adjacent to the site to verify that private domestic wells are not present.

• Complete a baseline human health risk assessment (HHRA) to help 
identify whether remedial actions are necessary.

1.6. Report organization

This focused Rl Report is organized into sections as outlined below.

Section 1

Section 2 
Section 3 
Section 4 
Section 5 
Section 6

Introduction including project background, site description 
and history, summary of previous investigations, and RI/FS 
objectives.
Rl Field investigation activities 
Hydrogeologic conditions 
Nature and extent of contamination 
Risk assessment 
Conclusions
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2. R l  field investigation activities

This section describes the focused Rl investigation activities thiat were 
completed at the South First Street Site in Fulton, NY. The Rl investigation 
was conducted in accordance with the Remedial Investigation/Feasibility 
Study Work Plan dated February 1998 and approved by the NYSDEC. The 
scope of work included:

• surface soil sampling and analysis
• soil vapor sampling and analysis
• subsurface soil sample collection and analysis
• monitoring well installation
• ground water sampling and analysis
• ground water usage survey
• cultural resource assessment

Field investigation procedures and activities were implemented in 
accordance with three companion documents previously prepared by N M P C  
under AOC, Index Number DO-0001-9210. specifically for M G P  site 
investigations. The documents are listed below:

1. GQAPP for Site Investigations, NMPC, June 1996.

2. GFSP for Site Investigations, NMPC, June 1996.

3. HASP for PSA/IRM Study for the South First Street Site, City of Fulton, 
NY, O ’Brien &  Gere, June 1996.

Samples collected during the field efforts were submitted for analysis of the 
primary constituents of concern including BTEX, PAHs, and cyanide.

Sample chain-of-custody procedures as outlined in the work plan were 
adhered to. Samples were hand delivered to O ’Brien &  Gere Laboratories, 
Inc. every other day. Analyses were completed in accordance to NYSDEC 
analytical services protocol (ASP) with Category B Deliverables. Data were 
reviewed and a Data Useability Summary Report (DUSR) was prepared to 
verify that data were useable for achieving the Rl objectives.
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2.1. Surface soil sampling

Three surface soil samples (SS-7, SS-8, and SS-9) were collected from 
locations surrounding SS-2 as illustrated in Figure 2-1. These samples were 
collected to evaluate the extent of the elevated cyanide concentration found 
in the Area 1 surface soil sample SS-2.

The samples were collected at depths of 0 to 24 inches in accordance with 
the procedures described in Section 10.0 of the GFSP and were analyzed for 
total cyanide.

2.2. Soil vapor samples

Three soil vapor samples (SV-1, SV-2, and SV-3) were collected at the 
locations shown on Figure 2-1 to evaluate soil gas vapor as a potential 
migration pathway for chemical constituents to an adjacent residence. Soil 
vapor samples were collected at depths of 3 ft below surface using stainless 
steel probes with retractable points. The soil vapor was extracted from the 
ground and conveyed into Tedlar® bags using a hand held pump and a 
Pelican® sample box. The soil vapor samples were shipped to Performance 
Analytical Laboratory in Canoga Park, C A  where they were analyzed for 
BTEX and PAHs.

2.3. Soil boring and subsurface soil sampling

Six soil borings were completed and subsurface soil samples were collected 
to assess the presence of M G P  constituents in subsurface soils, to provide 
information regarding the horizontal and vertical extent of potential residues 
at the site, and to further assess site hydrogeologic conditions. In addition, 
the soil borings were converted to monitoring wells to provide ground water 
quality data.

Rationale for soil boring and monitoring well placement locations are as 
follows:

• MW-6 - vertical extent of BTEX and PAH constituents downgradient of 
former tar well
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2. Rl field investigation activities

• MW-7 - horizontal extent of BTEX and PAH constituents downgradient 
of historical structures

• MW-8 -horizontal extent of BTEX and PAH constituents downgradient 
of historical structures

• MW-9 - lateral extent of BTEX and PAH constituents

• M W - 9 D  - vertical extent of BTEX and PAH constituents

• M W - 10 - lateral extent of BTEX and PAH constituents

•Borings were advanced through the shallow unconsolidated deposits 
utilizing hollow-stem auger drilling techniques as described in Section 5 of 
the GFSP. Continuous split-spoon samples were collected from each soil 
boring and screened for the presence of M G P  and non-MGP constituents 
using a photoionization detector (PID), ultraviolet light (UVL), and visual 
inspection. The field hydrogeologist selected the number and location of soil 
samples for analyses at each boring location with the intent of delineating the 
upper and lower boundaries of affected soils and quantifying the 
concentrations across the soil column.

Soil samples were selected to establish the vertical extent of impacted soils 
at soil boring locations where elevated PID readings, positive U V L  readings, 
or visual observations indicated possible residuals. In borings where no PID 
or visual impacts were identified, a minimum of one sample was collected 
near the water table to characterize the unsaturated zone soil. A  total of 
twelve subsurface soil samples were collected as summarized in Table 2-1.

L o c a t io n D e p th  (ft) A n a ly s is R a t io n a le

M W-6 6-8 B T E X ,  P A H s p o sitive  U V L , v a d o s e  z o n e

M W-6 10-12 B T E X ,  P A H s h e a d  s p a c e  P ID  re a d in g  58 
ppm

M W-6 16-18 B T E X ,  P A H s h e a d  s p a c e  P ID  re a d in g  5.7 
ppm  n e a r  bottom of 
s u s p e c te d  im p acte d  a re a

M W-6 24 -  24.7 B T E X ,  P A H s v e rtica l d e lin e atio n  o f u p p e r 
im p acte d  a re a

M W-6 32-34 B T E X ,  P A H s ve rtica l d e lin e a tio n  o f u p p e r
im p acte d  a re a
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T a b le  2-1. Soil sample summary

L o c a t io n D e p th  (ft) A n a ly s is R a t io n a le

M W-7 4-6 B T E X ,  P A H s no p o sitive  U V  or P ID  
in d ica to rs  -  c h a ra c te r iz e  
u n sa tu ra te d  z o n e  so il

M W-8 8-10 B T E X ,  P A H s no p o sitiv e  U V  o r P ID  
in d ica to rs  -  c h a ra c te riz e  
u n sa tu ra te d  z o n e  so il

M W-9 10-12 B T E X .  P A H s no p o sitiv e  U V  o r P ID  
in d ica to rs  -  c h a ra c te riz e  
un sa tu ra te d  z o n e  so il

M W -9D 18-20 B T E X .  P A H s v e rtica l c h a ra c te riz a t io n  o f 
d e e p  a q u ife r z o n e

M W -9D 26- 26.9 B T E X .  P A H s v e rtica l c h a ra c te riz a t io n  of 
d e e p  a q u ife r z o n e

M W-10 6-8 B T E X .  P A H s no p o sitiv e  U V  or P ID  
in d ica to rs  -  c h a ra c te riz e  
u n sa tu ra te d  z o n e  so il

M W-10 12-14 B T E X .  P A H s ve rtica l c h a ra c te riz a t io n  of 
a q u ife r z o n e

S o u rc e : O ’B rie n  & G e re  E n g in e e rs , Inc.

Detailed boring logs were prepared from split spoon samples and are 
included in Appendix A.

Each boring was advanced to a depth of 18 ft below ground surface or 
shallower with the exception of MW-6 and MW-9D. Soil borings MW-7, 
MW-8, MW-9 and M W - 10 were terminated at depths of 14 ft, 16 ft, 18 ft 
and 16 ft, respectively, in order to place the well screen across the water 
table. Boring MW-6 was terminated at 37 feet where auger/split spoon 
refusal was encountered and MW-9D was terminated at 30 feet below grade 
in an extremely dense silt/sand and gravel material. Following completion 
of each boring, a well was installed and constructed as described in Section 
6.1 of the GFSP. Soil cuttings generated during drilling were containerized 
and handled in accordance with the GFSP.
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2. Rl field investigation activities

2.4. Monitoring well installation and sampling

Six monitoring wells (MW-6, 7, 8, 9, 9D, and 10) were installed at the 
locations illustrated in Figure 2-1. Monitoring well installation and 
development was conducted in accordance with the procedures described in 
Section 6 of the GFSP. The monitoring wells were constructed with 2-inch 
diameter, flush joint, PVC riser pipe. Well construction details are included 
on the soil boring logs in Appendix A. Monitoring well specifications are 
summarized in Table 2-2.

Monitoring wells were developed using a bottom-loading stainless steel 
bailer in accordance with procedures described in Section 6.2 of the GFSP. 
Development was completed to optimize hydraulic connection with the 
adjacent aquifer and to minimize the effect of residual, formational silts and 
clays that could potentially interfere with chemical analysis.

2.4.1. Ground water sampling
Ground water samples were collected from wells MW-8 and MW-9 on June 
17,1998 immediately following installation to evaluate to if the horizontal 
extent of BTEX and PAH constituents extended off-site to the former 
Oswego Canal channel. The samples were analyzed by O ’Brien &  Gere 
Laboratories, Inc for 24 hour priority analysis. BTEX and PAH constituents 
were not detected indicating site related constituents were not migrating 
beyond the site boundaries.

One set of ground water samples was collected on July 16, 1998 from the 
eleven on-site monitoring wells to evaluate the lateral and vertical extent of 
BTEX and PAH constituents in ground water. The ground water sample 
analyses were completed by O ’Brien &  Gere Laboratories, Inc using 
NYSDEC ASP methods with Category B deliverables.

Prior to sampling, water level measurements were obtained from the eleven 
on-site monitoring wells for use in the assessment of ground water flow 
conditions at the site. Measurements of water levels were obtained using an 
electronic water-level probe.

Sample collection was completed in accordance with the procedures 
described in Section 8.0 of the GFSP. Prior to sample collection each 
monitoring well was purged by removing a minimum of three well volumes 
or at least one borehole volume if the monitoring well bailed dry, whichever 
was greater. Samples were collected using a stainless steel bailer. 
Temperature, pH, conductivity, and turbidity were measured and recorded 
in the field book. Ground water sampling logs are contained in Appendix B.
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2.4.2. In  s itu hydraulic conductivity tests
Hydraulic conductivity tests were completed on monitoring wells MW-1, 
MW-6, MW-7, MW-9, and MW - 9 D  to evaluate the range of hydraulic 
conductivity values across the site. Hydraulic conductivity testing was 
conducted in accordance with procedures described in Section 6.3 of the 
GFSP. The hydraulic conductivity test data were analyzed using the Bpuwer 
and Rice method (Bouwer, 1989) for unconfmed aquifers contained in the 
AQTESOLV™ Aquifer Test Solver program, which is a computer program 
designed for the reduction of in situ hydraulic conductivity tests Version 10 
Documentation (Geraghty and Miller, Inc., 1988, 1989). Results of the 
hydraulic conductivity test results are included on Table 2-2, and 
AQTESOLV plots are contained in Appendix C.

2.5. Cultural resource assessment

A  Stage lA Cultural Resource Assessment (CRA) was performed at the 
South First Street Site by the Department of Anthropology at the State 
University of New York (SUNY) at Binghamton. The assessment included 
site files checks, a literature review, and site inspection. The Stage lA 
Public Archaeology Facility Report was submitted under separate cover to 
the New York State Office of Parks, Recreation, and Historic Preservation 
(SHPO) on December 22, 1998.

2.6. Ground water user survey

A  ground water user survey was initiated for the nearest three residences 
located on either side of Areas 1 and 2 to verify that private domestic wells 
are not located on the properties. Prior to the survey the City of Fulton 
Water Department verified that the twelve closest residences to the site were 
connected to the city water system. Respondents of the survey indicated that 
no domestic ground water wells were located at the residences adjacent to 
the site. Specific details of the survey are presented in N M P C  
correspondence to the NYSDEC dated July 27, 1998. A  copy of this 
correspondence is included in Appendix D.
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3. Hydrogeologic conditions

The subsurface geology in the vicinity of the South First Street Site is 
illustrated in two generalized geologic cross-sections A-A’ and B to B ’. 
Cross-section A-A’(Figure 3-1) extends from southwest to northeast across 
the site and cross-section B-B’(Figure 3-2) extends from southeast to 
northwest across Area 2, as illustrated on Figure 2-1. The site stratigraphy 
described in the PSA/IRM Study has been updated with additional 
subsurface data collected during the Rl as described below.

The overburden deposits encountered at the site consist of four units: fill, silt 
and fine sand, sand and gravel, and extremely dense sand &  gravel till. 
Surficial fill materials were found in both Area 1 and Area 2. Fill materials 
consist of orange brick fragments, asphalt pieces and sand and gravel. In 
Area 1, fill materials ranged in thickness from 1 ft in the northeast at M W - 1 
to 7.5 ft in the southwest of the Area 1 at MW-2. In Area 2, fill thickness 
ranged from 6.5 ft at P-1 to 10 ft at MW-4, which is located on the southwest 
site boundary near the Oswego River (Figure 3-1). The fill layer is 6.5 ft 
thick in MW-5 in the southeast and 8 ft thick at MW-9 to the northeast of 
Area 2 (Figure 3-2).

Underlying the fill is a layer of fine sand and silt which ranges in thickness 
from 2 ft in Area 2 at MW-4 to 6 ft in Area 1 at M W - 1. The thickness of 
this layer generally decreases towards the river and changes to silt and clay 
to the southwest at MW-8 (Figure 3-1). The fine sand and silt layer thickens 
beneath Area 2 in the southeast and northwest to 7.5 ft and 10 ft, 
respectively, at M W  -5 and MW-9 (Figure 3-2).

Underlying the fine sand and silt layer is a medium dense sand and gravel 
unit. The top of this sand and gravel unit is encountered at depths ranging 
from 8 ft at MW-1 to 12 ft at MW-4. The sand and gravel is thickest within 
the central portion of Area 2 at MW-6 and thins out in each direction 
(Figures 3-1 and 3-2). The sand and gravel layer was not encountered in 
downgradient locations at MW-8 and MW-9.

An extremely dense sand and gravel till uiiit overlies bedrock at the site. 
The extremely dense unit was encountered at depths of 14 ft in MW-1 to 24 
ft below land surface (bis) at MW-3. The unit is 18 ft thick at MW-6 where
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bedrock was encountered. Well MW-6 was the only location where bedrock 
was encountered at a depth of 37 ft.

The discussion of ground water conditions is based on the latest ground 
water elevations measured on July 16,1998. Conditions are consistent with 
previous data. Ground water elevations are presented on Table 2-2. A  
ground water flow map is presented as Figure 3-3.

An unconfmed overburden aquifer exists beneath the site. The ground water 
table was encountered within the fill unit at depths of 2.5 ft at upgradient 
well MW-1 to approximately 9.6 ft at MW-9. The ground water flow 
direction at the site is generally in a southwesterly direction towards the 
Oswego River under a hydraulic gradient of 0.04 ft/ft. Ground water flow 
direction changes from southwest to west in Area 2. Based on the ground 
water flow direction, monitoring wells MW-8, MW-9, and MW-10 are 
located downgradient of Area 2. A  downward vertical hydraulic gradient of
0.061 ft/ft exists in Area 2 based on the ground water elevations in shallow 
well MW-9 and deep well MW-9D.

Hydraulic conductivity values in the shallow aquifer zone at the site range 
fi-om 0.017 ft/day in M W - 1 to 0.059 ft/day in MW-9. The deep aquifer zone 
hydraulic conductivities were 0.0125 ft/day in MW-6 and 0.003 ft/day in 
MW-9D.
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4. Nature and extent of contamination

4.1. Soil vapor

The nature and extent of contamination is evaluated with respect to the site 
media investigated including soil vapor, surface soil, subsurface soil, and 
ground water. Results from the South First Street Site PSA/IRM Study are 
presented in combination with the site Rl investigation results.

BTEX and PAH constituents were not detected in soil vapor samples SV-1, 
SV-2, and SV-3. The results indicate that soil gas vapor is not a migration 
pathway for site-related chemical constituents to the adjacent residence. The 
soil vapor laboratory analytical report is included in Appendix F.

4.2. Surface soil

BTEX, PAHs, and cyanide, were found to be present in both areas of the 
site, with Area 1 exhibiting lower concentrations than Area 2. ̂ Figure 4-1 
depicts surface soil sample locations and analytical results. Site surface soils 
contained low levels of BTEX, PAHs, and cyanide with the exception of SS- 
4 in Area 2 vi4«efafr±ihTâ niedH40,̂ muQLtotal PAHs. and SS-2 (0-24 
inches) frqmJ®ea"4”WhTdT*eeHtTOFed44»0-ppi$Mj^^^^^

Total BTEX and PAHs were detected in background samples at 
concentrations up to 0.007 ppm and 0.568 ppm, respectively. The 
concentrations of total BTEX detected in site surface soils range from
0.00072 ppm in SS-1 to 0.0036 ppm in SS-2 and are consistent with 

ations. Total PAH concentrations in site surface soils 
jange from Jgjllqipffijn SS-flo 14^83 ppm in SS^and are elevated in 
compmiSonto backgrOTnd concentrations. Cj^ide was not detected in 
'h^kground surface soil samples.

} \
backfflound concentrations.' 

r Cfwnge from 19,77.pp^^SS

Surface soil samples SS-7, SS-8, and SS-9 were collected and analyzed to 
further evaluate Ihe extent of cyanide found in the Area 1 surface soil sample 
SS-2. The analytical results are presented in Table 4-1. The results indicate

F in a l;  F e b ru a ry  2 4 ,1 9 9 9
I: \DIV76\PROJECmi118081 \5 RPTSVURPT2. WPD

15 O 'B r ie n  &  G e re  E n g in e e rs , In c .



R l  R e p o r t  -  S o u th  F i r s t  S tre e t
N ia g a ra  M o h a w k  P o w e r  C o r p o r a t io n

that the SS-2 location exhibits the highest concentration (810 ppm) of 
cyanide detected at the site. However, the elevated concentration of cyanide 
was most likely located below the ground surface because the high 
concentration was detected in the 0 to 2 ft interval as compared to 11 ppm 
detected in the SS-2 location 0 to 2 inch interval (Figure 4-1).

The extent of cyanide in surface soil in this vicinity is defined by samples 
SS-7 (15 ppm) and SS-8 (2.3 ppm). Cyanide in SS-9 (60 ppm) is elevated 
relative to other site concentrations; however, the concentration in SS-3 (2.3 
ppm) defines the extent of cyanide to the southeast of sample SS-2 and SS-9 
(Figure 4-1).

4.3. Subsurface soil

I f

PAHs are the predominant site-related parameters detected in subsurface 
soils at the site based on the levels of detected concentrations. In Area 1, 
BTEX and PAH concentrations were highest in the test pits completed in the 
locations of the former M G P  structures(Figure 4-2). Specifically, TP-3 
contained the highest concentrations of PAHs and cyanide at concentrations 
iSlsiTzqqMnln^Z^pmT^pe^ely Test pit TP-1 contained the highest 
concentration of BTEX at a concentration of 5.5 ppm. Visibly stained soil 
was only noted in TP-1 immediately above the concrete foundation. Intact 
concrete foundations were found to be present in TP-1 and TP-2. The 
concentrations of BTEX and PAHs in Area 1 were below the T A G M  4046 
cleanup objectives of 10 ppm and 500 ppm, respectively.

The highest concentrations of PAHs at the site were detected in Area 2 and 
were identified in test pit TP-4 and soil borings SB-1, MW-3, MW-6, and 
MW-4. The following table summarizes the highest total P A H  detections 
at the site and associated BTEX and cyanide detections, as applicable.

T a b le  4-2. Subsurface soil sampling results

S u b s u r f a c e  s o i l  
s a m p le

T o t a l P A H
C o n c e n t r a t io n
(p p m )

T o t a l B T E X
C o n c e n t r a t io n
(p p m )

C y a n id e
C o n c e n t r a t io n

M W-3 (4 to 6 ft) 9442 0.026 0.9
M W-3 (22 to 24 ft) 5387 0.11 n o n  d etect

M W-4 (8 to 10 ft) 3170 7.226 2000
S B -1 (6 to 8 ft) 242.19 21.3 4.2

O 'B r ie n  &  G e re  E n g in e e rs , In c . 16 F in a l:  F e b ru a ry  2 4 , 1999
I: \DIV76\PROJECTS\l118081\5 RPTSWRPT2. WPD



4. Nature and extent of contamination

M W-6 (6 ro 8 fl) 

T P -4____________

3973
2244

0.564 
n on detect

not a n a ly z e d  

5.7
S o u rc e ; O ’B rie n  & G e re  E n g in e e rs , Inc.

The detections of BTEX and PAHs were limited to within the boundary of 
Area 2. PAHs and BTEX were not detected in soil borings MW-7, MW-8, 
MW-9/9D, and M W - 10 which are situated around the southwest to north 
perimeter of Area 2. The locations where site related constituents were 
detected are illustrated in Figure 4-2. The RI subsurface soil BTEX and 
PAH analytical results are presented in Tables 4-3 and 4-4, respectively.

The vertical distribution of total BTEX and total PAHs is illustrated in 
hydrogeologic cross sections A-A’ and B-B’ on Figures 3-1 and 3-2, 
respectively. With the exception of PA H  concentrations in MW-3 (22-24 
ft), the highest PAH concentrations are present in the subsurface from 0 to 
10 ft bis. This suggests that, vertically, the mass of PAHs, BTEX, and 
cyanide is predominantly limited to the subsurface soil above the extremely 
dense sand and gravel matrix till (Figures 3-1 and 3-2). Residual non- 
aqueous phase liquid (NAPL) was observed at one location, MW-3, at a 
depth interval of 18 to 22 ft bis. The TCLP analyses of residuals completed 
in the PSA indicated that detected constituents were not at levels 
characteristic of hazardous waste as specified in 40 CFR Part 261.

4.4. Groundwater

Detections of BTEX and PAHs in ground water were limited to Area 2 as 
shown in Figure 4-3. BTEX was detected in three wells (MW-4, MW-5. and 
MW-6). Detected concentrations exceeded New York State (NYS) Class G A  
ground water standards. The highest concentration of BTEX was detected

dissolved BTEXJiasjnigrated downward into the extremely dense sane
MW-4 at 1,250 ppb. 'gie detection of BTEX in MW-6 indicates that ft

________________ djM tdr
gravel iSlained soils were not observed in MW-6 below a depth of 10 ft.
BTEX was not detected in downgradient wells MW-3, MW-8, MW-9, M W -  
9D, and M W - 10. The BTEX analytical results are presented in Table 4-5.

PAHs were detected in Area 2 wells MW-3, MW-4, MW-5, and MW-6 as 
shown in Figure 4-3. Concentrations ranged from 554 ppb in MW-3 to 8,810 
ppb in MW-6. With the exception of benzo(a) pyrene, applicable NYS Class 
G A  criteria or guidance values do not exist for the detected PAH 
constituents. The Class G A  criteria of non-detect for benzo(a) pyrene was 
exceeded in wells MW-3 and MW-6. The detection of PAHs in MW-6
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indicates that dissolved PAHs have migrated downward. PAHs were not 
detected in downgradient wells MW-8, MW-9, M W - 9 D  and MW-10. The 
PAH analytical results are presented in Table 4-6.
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5. Risk assessment

5.1. Introduction and methodology

This section presents a human health risk assessment for the site. The 
objective of the risk assessment was to evaluate the risk to human health 
related to chemical constituents detected in soil and ground water at or 
originating from the site. Consistent with USEPA guidance for conducting 
human health risk assessments (USEPA 1989a, USEPA 1992a), the H H R A  
was conducted in the following phases;

1. C onceptual Site M odel (CSM) The goal of the C S M  is to qualitatively 
characterize the site setting with respect to its physical characteristics and 
identify potential human receptors. This is provided in Section 4 of this 
document.

2. Selection o f  Constituents o f  Potential Concern. The objective of this step 
is to identify data appropriate for use in the assessment, and to identify 
Constituents of Potential Concern (COPCs).

3. E xposure Assessm ent. In the exposure assessment, the pathways by 
which receptors may be exposed to on-site chemical substances were 
identified, and exposure-point concentrations of COPCs are estimated for 
each complete exposure pathway.

4. Toxicity Assessment. In the toxicity assessment, available toxicological 
data for site-related compounds are gathered and reviewed.

5. Risk Characterization. In the risk characterization step, the toxicity and 
exposure assessments are integrated into quantitative estimates of 
potential human health risk.

6. U ncertainty Analysis. In this section, the major uncertainties in the 
calculated risk estimates are discussed.
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5.2. Identification of constituents of potential concern

Samples collected from site soil, and ground water during the PSA/IRM 
(O’Brien &  Gere 1998) and the focused Rl were used in the HHRA. A  
description of the nature and extent of site related constituents has been 
presented in Section 4 of this report. Inorganic constituents including metals 
and cyanide, and organic constituents including volatile organic compounds 
(VOCs), polycyclic aromatic hydrocarbons (PAHs), pesticides, and 
petroleum constituents (benzene, ethylbenzene, toluene, and xylene - BTEX) 
were detected in soil and ground water at the site. Analytical data is 
summarized in Table 5-1. A  list of constituents of potential concern 
(COPCs) was developed from the analytical data. The list of COPCs was 
developed as follows:

C om parison  w ith R isk  B ased  Screening Values - USEPA Region III has 
published analyte specific risk based soil and water screening concentrations 
(USEPA 1998). If die maximum detected concentration of a chemical in site 
media is less than the published screening value, then it is highly unlikely 
that the chemical may represent a significant risk to human health, and may 
be deleted as a COPC. Consistent with previously approved risk 
assessments in New York State (OBG 1997), the Region III residential 
screening values corresponding to an excess lifetime cancer risk of lO"® for 
carcinogens, and a Hazard Quotient of 0.1 for non-carcinogens (to account 
for possible additive effects) were used a basis for comparison. If the 
maximum detected on-site concentration was less than the selected Region 
III screening level then the analyte was eliminated as a COPC.

Evaluation o f  lead  levels - An risk-based concentration (RBC) for lead is not 
published. However, the USEPA has indicated a blood lead level of 10 
ug/dl as being an acceptable level with respect to blood lead levels in 
children (USEPA 1994). USEPA has used a computer model, entitled the 
Integrated Exposure Uptake Biokinetic Model for Children (lEUBK) to 
identify soil and drinking water levels below which it would be highly 
unlikely that blood levels in exposed children would exceed 10 ug/dl. 
According to USEPA, the results of the lEUBK model indicate that average 
soil lead levels of400 mg/kg or less and tap water lead levels of 15 ug/1 or 
less would result in blood lead levels less than 10 ug/dl at the 95 %  
confidence level (USEPA 1994). Therefore, the maximum detected lead 
concentrations were compared with the~4'60-mg/^SF4"5-u^J3Balth based

de^^^^adxooeen^ff^ : — %
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5. Risk assessment

Screening o f  Volatile O rganic Constituents - In addition to screening 
detected levels in soil and ground water, VOCs and SVOCs were screened 
for potential to volatilize from the subsurface to ambient air exposure points. 
The extent of volatilization of a constituent is primarily dependant on its 
vapor pressure. Constituents with vapor pressure < 0.01 torr are unlikely to 
be sufficiently volatile to result in significant vapor levels in air (MADEP. 
1994). Therefore detected VOCs and SVOCs with vapor pressure greater 
than 0.01 Torr were selected for evaluation as COPCs via the migration-to- 
indoor-air pathway.

Evaluation ofN on-M G P Constituents - As shown on Tables 5-2a thru 5-2f, 
pesticide residues (e.g. DDT, DDE, Aldrin, Endosulfan) were detected in 
soils and ground water across the site. The detected pesticides have had 
widespread historical use in society, and are not related to M G P  materials. 
Therefore, pesticides were not selected as COPCs for the risk assessment.

Sum m ary o f  C O PC s • Area 1 COPCs are arsenic, cyanide, metals 
(aluminum, barium, beryllium, cadmium, copper, iron, lead, manganese, 
mercury, nickel, vanadium, and zinc), and PAHs. Similarly, Area 2 COPCs 
are arsenic, cyanide, metals (aluminum, barium, cadmium, copper, iron, 
lead, manganese, nickel, and vanadium), and PAHs. In addition, several 
VOCs (benzene, toluene, ethylbenzene, and naphthalene) were COPCs for 
Area 2. A  summary of site constituents and the selected COPCs is presented 
in Table 5-2a through 5-2f.

The methods, assumptions, and results of the exposure assessment are 
presented below. The following elements are described:

1) Potentially Exposed Populations

2) Exposure Pathway Analysis

3) Quantification of Exposure
a) Exposure-point concentrations
b) Intake equations and parameter estimates
c) Calculation of chemical intakes

5.2.1. Potentially exposed populations
As discussed in Section 1.2, current site land use is primarily 
residential/commercial with recreational opportunities at the river. The 
future use is likely to be the same. As such, potential current and future 
human receptors at the site are outlined below.

F in a l:  F e b ru a ry  2 4 ,1 9 9 9
I:\DIV76\PROJECTS\11I8081\5 RPTS4URPT2. WPD

21 O 'B r ie n  &  G ere  E n g in e e rs , In c .



R l  R e p o r t  -  S o u th  F i r s t  S tre e t
N ia g a ra  M o h a w k  P o w e r  C o r p o r a t io n

1 Current Receptors 
- no current receptors; lot is vacant, grass-covered, and is not utilized

Area 1 Future Receptors
• adult residents
• child residents
• construction workers

Area 2 Current Receptors
• church staff workers (conservative scenario for members / attendees)
• recreators (swimmers/fishermen)

Area 2 Future Receptors
• adult residents
• child residents
• construction workers
• church staff workers
• recreators (swimmers/fishermen)

5.2.2. Exposure pathways analysis
An exposure pathway describes the course a chemical takes from the source 
to the exposed individual. An exposure pathway analysis links the sources, 
locations, and types of environmental releases with population locations and 
activity patterns to determine the significant pathways of human exposure.

An exposure pathway consists of four elements:
• a source and mechanism of chemical release
• a retention or transport medium
• a point of potential human contact with the contaminated medium 

(referred to as the exposure-point)
• an exposure route (e.g., ingestion) at the contact point

A  pathway is considered to be complete if a ll of the conditions listed above 
are satisfied for that pathway. If one or more of these conditions are not met, 
there is no physical means by which a receptor may be exposed to the 
compounds of potential concern, and the pathway is classified as 
incomplete. Incomplete pathways are not considered further in the HHRA. 
A  discussion of the exposure pathway analysis for the site is presented 
below.
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5. Risk assessment

Surface S oil D irect C ontact Exposure
Manufactured gas plant (MGP) related COPCs were identified in surface 
soils. Receptors may be directly exposed to site constituents. Therefore, 
direct contact with COPCs in surface soil is classified as complete for the 
future residents and construction workers.

Subsurface Soil D irect C ontact Exposure
M G P  related COPCs were detected in subsurface soils at a number of 
sampling locations at the site. These subsurface soil constituents, therefore, 
could be contacted in subsurface excavations during construction activities. 
The subsurface soil direct-contact exposure pathway, therefore, is considered 
complete for construction workers.

G round W ater Drinking Exposure
As discussed in Section 2.6, no ground water wells were identified in the 
vicinity of the site. The drinking water ingestion pathway, therefore, was 
considered incomplete.

G round W ater in Excavations Exposure
Ground water may infiltrate into excavations below the water table. 
Infiltration could result in potential exposure of construction workers to site- 
related ground water constituents'. Therefore, direct contact with ground 
water in construction excavations is a potentially complete exposure pathway 
for construction workers.

Subsurface M igration to  Indoor A ir  or to  E xcavation A ir  Exposure  
Exposure to VOCs migrating from soil or ground water below building 
foundations to indoor air was evaluated as a potential exposure pathway. 
Three exposure scenarios were considered; workers within the existing 
church, future residents, and future construction workers excavating 
basements for future dwellings. Since the water table is generally less than 
6 ft bis at the site, the maximum excavation depth for a future basement (and 
basement excavation) is assumed to be 5 ft bis (an 8 ft high basement with 
3 ft of the foundation above grade) and the source of subsurface VOCs is 
conservatively considered to be approximately 1 ft below a basement slab. 
The current church foundation is slab-on-grade. As such, the source of 
subsurface VOCs is considered to be approximately 5 ft below the slab. 
Since V O C  constituents are indicated to be potentially below building 
foundations, the air exposure pathway was considered for current church 
workers, construction workers and future residents.

' Direct contact with ground water would likely be avoided and generally might occur only occasionally 
when laborers repair pumps used to dewater excavations, an activity that would result in an acute exposure.

F in a l:  F e b ru a ry  2 4 , 1999
I:\DIV76\PROJECTS\III808I\5 RPTS\RIRPT2.WPD

23 O 'B r ie n  &  G ere  E n g in e e rs , In c .



R l  R e p o r t  -  S o u th  F i r s t  S tre e t
N ia g a ra  M o h a w k  P o w e r  C o r p o r a t io n

Surface W ater Exposure
As discussed in Section 4.4, analytical data for ground water monitoring 
wells down gradient of the site (MW-7 and MW-8), between Area 2 and the 
Oswego River, indicate site related COPCs are not migrating to the river. 
The river drinking water ingestion pathway and pathways related to 
recreational uses of the river (swimming/fishing), therefore, are incomplete.

The exposure pathway analysis indicates several potentially complete 
exposure scenarios at the site. The following describes a profile for each 
receptor indicating complete pathways at the site:

Future Resident (Areas 1 and 2):
• Adult Resident

surface soil - direct contact 
surface soil - incidental ingestion 
migration to indoor air - inhalation of VOCs

• Child Resident
surface soil - direct contact 

surface soil - incidental ingestion 
migration to indoor air - inhalation of VOCs

Future Construction Worker (Areas 1 and 2)
• Construction Worker - (ground water ~6 ft bis)

surface soil - direct contact 
surface soil - incidental ingestion

subsurface soil - direct contact 
subsurface soil - incidental ingestion 

ground water - direct contact 
ground water - incidental ingestion 
migration to ambient air - inhalation of VOCs

Current Church Worker (Area 2):
• Church Indoor Worker

migration to indoor air - inhalation of VOCs
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5.2.3. Quantification of exposure
Representative exposure point concentrations were selected for surface soil, 
subsurface soil, ground water, and migration to indoor air. The exposure- 
point concentrations for these environmental media are presented in Table 
5-3 for each exposure scenario at Area 1 and Area 2. Exposure-point 
concentrations were based on COPC analytical data or modeled screening 
concentrations as follows.

Surface Soil, Subsurface Soil, an d  G round W ater - As a conservative 
approach, the maximum concentration detected for COPCs in surface soil, 
subsurface soil, and ground water samples collected from each area (Area 1, 
and Area 2) at the site were considered the exposure point concentrations for 
the risk assessment.

In door A ir  - Future and current potential inhalation exposure point 
concentrations were modeled from subsurface media concentrations using 
the Johnson &Ettinger( 1991) volatilization/migration model. The Johnson 
&  Ettinger (1991) provides a soil migration and attenuation model including 
terms for advective and diffusion.

Indoor/Excavation A ir  Screening Concentration D evelopm ent 
VOCs may volatilize from soil and ground water sources into the 
unsaturated zone above the water table (soil vapor). If buildings are 
located above or near contaminated soil or ground water source, VOCs 
in soil vapor may infiltrate the indoor air of buildings via cracks or seams 
in the foundation. Soil vapor infiltration may occur via two principal 
mechanisms: advection or diffusion. Advection refers to the bulk 
movement of soil gas from the unsaturated zone to indoor air due to a 
pressure differential between the soil gas and the indoor space (i.e. the 
soil gas is “sucked” or “pushed” into the indoor space). Typically, in 
temperate climates, advectiye transport may occur during the winter 
months when a negative pressure environment is created indoors as a 
result of indoor heating in well insulated and sealed structures. Since 
advection requires the bulk movement of air through the soils, advective 
transport is negligible in very low permeability soils but may be the 
operative transport pathways in high permeability soils (Johnson and 
Ettinger 1991).

Diffusive transport reflects the movement of VOCs from the source to the 
indoor air due to the concentration gradient between the source and the 
indoor space. Since diffusive transport does not require the bulk 
movement of air, it may be the operative transport mechanism in low 
permeability soils or if there is no pressure gradient between the indoor 
space and the soil vapor. Since molecular diffusion of VOCs occurs
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much more rapidly in air than in water, the extent of diffusive transport 
in soils is primarily dependant on the moisture content of the soil as well 
as the total porosity. VOCs volatilizing from ground water must first 
diffuse through the capillary fringe, which is the semi-saturated zone 
above the water table, before migrating to the unsaturated zone. Since 
the capillary fringe has a high moisture content, the height of the 
capillary fringe is the most important factor in determining the rate of 
migration of VOCs from ground water to soil gas. Low permeability 
"tight" soils, such as clays and silts typically have significantly larger 
capillary fringes as compared with high permeability soils such as sands. 
As such, the rate of diffusive transport is lower in low permeability soils 
as compared with high permeability soils (Little et al., 1992).

Since the site is located in a temperate climate, forced-air heating and 
cooling systems are often utilized in buildings which results in building 
underpressurization. Advective transport of soil gas, induced by building 
underpressurization, is likely to occur in current and future buildings. 
Specific details of the Johnson and Ettinger (1991), methodology is 
presented in Exhibit A.

As discussed by Johnson and Ettinger, the results of modeling are intended 
to be upper bound screen ing estimates. In addition, as a conservative 
measure, the maximum V O C  or SVOC concentration detected in soil or 
ground water was applied as the soil or ground water source concentration 
respectively.

The current potential inhalation exposure point is in the Area 2 church. 
Analytical data for the volatile COPC benzene located beneath the building 
are not available. As such, maximum detected concentration analytical data 
from surrounding monitoring wells was used to develop an isoconcentration 
map which is presented on Figure G-1 located in Appendix G. The benzene 
concentration beneath the building was estimated using the contours 
provided on Figure G-1 and an area-weighted estimate of the benzene 
concentration in ground water beneath the church was derived. The area- 
weighted concentration derived is 0.55 mg/L (50% at 0.10 mg/L plus 50% 
at 0.010 mg/L).

A  summary of the assumptions/parameters, and parameter values applied in 
the migration model calculations is presented in Table 5-4.
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T a b le  5-4. Key Parameters and Values for Vapor Migration Model

K e y  P a r a m e t e r s P a ra m e t e r  V a lu e  b y  S c e n a r io C o m m e n t

R e s id e n t C o n s t r u c t io n
W o r k e r

C h u r c h
W o r k e r

T o ta l S o il P o ro sity  
Fractio n

0.375 . 0.375 0.375 Midrange value for sand (Freeze&Cherry 
1979)

V o lu m e tric  Fractio n  
of W a te r in V a d o s e  
Z o n e

0.15 0.15 0.15 Default estimate (USEPA 1996)

S o il B u lk  D e n sity 2.1 g/cm * 2.1 g/cm * 2.1
g/cm ^

Dense sands and gravels (Carter & 
Bentley 1991)

D ep th to G ro u n d  
W a te r

6 ft 6 ft 6 ft Ground water depth is - 6 ft. bis (OBG 1997)
D is ta n c e  to S o u rc e 1ft 1 ft 5 ft Basement, 

excavation, or slab
F o u n d a tio n  S u rfa c e  
A re a

9,000 fF 9,000 fF 1800fF Slab area plus 
wall areas (if any)

F ra ctio n  of
Fo u n d a tio n  C r a c k e d  •

0.1% - 100% 0.1% Default (USEPA 1996)
A ir  E x c h a n g e  R ate 0.75/h r 45/h r 0.5/h r Building Defaults: 

Industrial 1.0/hr Residential 0.5/hr
Len gth 60ft 60ft 80 ft estimated
W idth 30 ft 30 ft 60 ft estimated
H eig h t 8 ft 5 ft 8 ft estimated

D ep th o f S la b 5 ft 5 ft -Oft estimated
S o u rc e : O 'B rie n  & G e re  E n g in e e rs , Inc.

A  comprehensive presentation of the model parameters and derived 
screening air concentrations is contained in Appendix G. Ambient air 
concentrations for the construction worker exposure were derived using the
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Johnson and Ettinger model, based on modified input parameters appropriate 
for a outdoor basement excavation scenario’.

C alculation  o f  Chronic D a ily  Intakes - Chronic daily intakes (CDI) of 
COPCs’ were estimated for human receptors according to standard USEPA 
intake equations (USEPA 1989). A  summary of the intake equations and 
input parameter estimates for current and future on-site human receptors are 
presented on Tables 5-5 and 5-6, respectively. The calculated CDI estimates 
for human receptors are presented in Appendix H.

5.3. Toxicity assessment

In the toxicity assessment, available toxicological data summaries for site- 
related compounds are reviewed and the relationship between the extent of 
exposure to a specific contaminant and the increased likelihood and/or 
severity of adverse effects are estimated. The potential toxicologic effects 
induced by a given dose of a chemical are classified according to two 
criteria; carcinogenic effects, and non-carcinogenic effects.

5.3.1. Non-carcinogenic effects
Chronic exposure of humans to chemicals in the environment can result in 
adverse non-carcinogenic health effects.

Reference D oses (RfDs) - In order to evaluate potential non-carcinogenic 
effects following exposure of human populations to chemicals, USEPA 
derives chemical-specific "reference doses" (RfDs). If the calculated intake

’Specifically, the basement migration model was modified to reflect no concrete walls or slab and an air 
exchange rate consistent with an average outdoor wind speed of 0.5 m.p.h.

’To streamline the exposure calculations for the air exposure pathway, the modeled air concentrations were 
compared to ambient air RBCs as an initial screening step. Ambient air RBCs are air concentrations below 
which there is no significant risk to human health, assuming a 24 hr. /day lifetime exposure scenario. 
Therefore, volatile COPCs for which the modeled concentrations were less than the ambient air RBCs were 
not included in the CDI calculations. Based on the initial screening, benzene and naphthalene were carried 
through the CDI calculations with respect to the air exposure pathway. A  summary of this initial screening 
is shown in Table 5-2g and 5-2h.
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of a chemical is less than the published RfD, then no adverse non
carcinogenic effects are expected in the exposed population.

5.3.2. Carcinogenic effects
The other health effect of concern in the exposure of humans to chemicals 
in the environment is the induction of cancer.

W eight o f  E vidence - USEPA classifies chemicals according to their 
potential to induce cancer in humans. A  chemical may be classified into one 
of five groups with respect to the weight of evidence for human 
carcinogenicity. The categories are:

• Group A  - Known Human Carcinogen.
• Group ,B - Probable Human Carcinogen.
• Group C - Possible Human Carcinogen.
• Group D  - There is insufficient data available.
• Group E -There is no evidence for carcinogenic effects.

Slope Factors - For group A, B, or C chemicals, USEPA derives chemical- 
specific cancer slope factors. A  cancer slope factor is a number which, when 
multiplied by the estimated chemical-specific CDI, provides an estimate of 
the "excess cancer risk" (CR) associated with that exposure.

5.3.3. Toxicity summaries
For each chemical of concern, chronic RfDs and cancer slope factors 
published by USEPA were compiled from the following hierarchy of 
sources:

• USEPA's Integrated Risk Information System (IRIS) database (USEPA 
1997),

• Health Effects Summary Tables (HEAST),
• National Center for Environmental Assessment (NCEA) and
• Agency for Toxic Substances and Disease Registry (ATSDR).

The toxicity information selected from these sources, and used in the 
assessment, is summarized in Table 5-7.

5.4. Risk characterization

In this section of the HHRA, the toxicity and exposure assessments are 
summarized and integrated into numerical values which may be used to
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evaluate the likelihood of adverse health effects in populations potentially 
exposed to site-related chemicals. Reasonable maximum exposure (RME) 
estimates of potential health risks were developed for each potentially 
exposed receptor.

Chronic non-cancer health effects were evaluated by comparing the 
chemical-specific chronic daily intakes (CDIs) with the respective chronic 
RfD as given below.

1. For each receptor identified during the exposure assessment, and each 
individual exposure pathway, the chemical-specific hazard quotients 
(HQs) were calculated. The H Q  is given by:

H azard  Q uotient = CDI/RfD

2. For each exposure pathway, the chemical-specific hazard quotients were 
summed to calculate the Hazard Index (HI) for that pathway. For each 
receptor, the pathway specific hazard indices were summed to obtain the 
Total HI for that receptor. A  total HI of less than one indicates that it is 
highly unlikely that chronic non-cancer toxic effects would occur for the 
given receptor.

To evaluate carcinogenic effects, the incremental cancer risk associated with 
exposure to chemicals of concern was calculated using chemical-specific 
slope factors as described below.

1. For each receptor and exposure pathway identified during the exposure 
assessment, the chemical-specific risk is given by:

C ancer risk = C D I * slope  fa c to r

2. For each receptor the total incremental excess cancer risk was calculated 
by summing the pathway specific cancer risk. This calculated risk 
estimate was then compared with an acceptable excess cancer risk. A  
total Site cancer risk that is less than 1 .OE-04 to 1 .OE-06 is considered to 
be acceptable, (NCP, F ederal R egister, March 8 1990, 40 CFR 300).
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5.5. Results and conclusions - potential human health risks

The results of the human health risk evaluation are summarized on Table 5-8 
below for each identified receptor group at the site. A  summary of the 
derived risk estimates for each exposure pathway, and the chemical 
constituents which primarily contribute to the derived risk estimates is 
presented on Table 5-9.

T a b le  5-8. Summary of Risk to Human Receptors

R e c e p t o r E x c e s s  C a n c e r  R is k H a z a r d
In d e x

A re a  1 Fu tu re  A d ult R e s id e n t 1.1 X 10-°" 0.91
A re a  1 Fu ture  C h ild  R e s id e n t 1.1 X 10-°^ 3.3
A re a  1 Fu tu re  C o n stm ctio n  W o rk e r 4.5 x 10-®® 0.87
A re a  2 F u tu re  A d u lt R e s id e n t 2.8 x 10“ 2.1
A re a  2 F u tu re  C h ild  R e s id e n t 2.6 x 10-“ 8.4
A re a  2 Fu tu re  C o n stm ctio n  W o rk e r 8.9 X 10-“ 5.1
A re a  2 C u rre n t C h u rc h  W o rk e r 5.2 x 10-°" 0.54
S o u rc e : O ’B rien  & G e r e  E n g in e e rs , Inc.
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T a b le  5-9. Summary of Constituents Indicating Potential Risk - Identified by Receptor, Media, and Pathway

R e c e p t o r C a n c e r  R is k N o n -c a n c e r  E f f e c t s

A r e a  1 Fu tu re su rfa c e  so il: P A H s -1.0x 10̂ s u rfa c e  so il; Iron 0.39
A d u lt R e s id e n t A r s e n ic 8.1 X 10-“ M a n g a n e se 0.34

Total non-cancer HI is less than 1.0

A re a  1 F u tu re su rfa c e  so il: P A H s - 7.2 X s u rfa c e  so il: Iron 1.44
C h ild  R e s id e n t A r s e n ic 1.4 x 10-®= M a n g a n e se 0.82

C y a n id e 0.49
A re a  1 F u tu re s u rfa c e  so il: P A H s - 2.0 X 10-“ s u rfa c e  so il; Iron 0.14
C o n stru ctio n  W o rk e r s u b s u rfa c e  so il; P A H s - 2.0 x 10-“ g ro u n d  w ater; Iron 0.18

A r e a  2 Fu tu re s u rfa c e  so il; P A H s - 1.0 X 10-“ s u rfa c e  so il: Iron 0.16
A d u lt R e s id e n t A r s e n ic 5.3 x 10-“ M a n g a n e se 0.26

air; B e n z e n e 1.9 x 10-“ a ir: B e n z e n e 0.92
N a p h th a le n e  0.68

A r e a  2 Fu tu re s u rfa c e  so il: P A H s - 1.4 x 10-“ s u rfa c e  so il: Iron 0.84
C h ild  R e s id e n t A r s e n ic 9.2 X 10-“ M a n g a n e se 0.70

air: B e n z e n e 9.2 x 10-°® A r s e n ic 0.24
air: B e n z e n e 3.8

N a p h th a le n e 2.8
A re a  2 F u tu re s u rfa c e  so il: P A H s - 5.7 x 10“ s u b su rfa c e  so il; Iron 1.10
C o n stru ctio n  W o rk e r s u b s u rfa c e  so il: P A H s - 7.5 x 10-°® A r s e n ic 0.48

g ro und  w ater; P A H s - 7.0 X 10-“ ground  w ater: P A H s - 1.0
B e n z e n e 0.49

, N a p h th a le n e 0.11
air; B e n z e n e 0.93

N a p h th a le n e 0.63
A r e a  2 C u rre n t N o u n a c c e p ta b le  risk N o u n a c c e p ta b le  risk
C h u rc h  W o rk e r

S o u rc e : O ’B rie n  & G e r e  E n g in e e rs , Inc.

A  discussion of the derived estimates for each exposure area is presented 
below.

A rea  1

The derived cancer risk estimates for Area 1 are within the 10* to 10* range 
for the future adult resident, future child resident, and construction worker, 
which is within acceptable levels with respect to the NCP. The derived HI
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for the future adult resident and construction worker is less than 1. The 
derived total Hazard Index for future child residents exceeds 1. The derived 
His are primarily related to the maximum detected iron and manganese 
levels in surface soils. However, as shown on Table 5-la, the average 
detected concentration of iron and manganese at the Area 1 (16,000 mg/kg 
and 333 mg/kg respectively) are comparable to the site specific background 
concentration for iron and manganese at the site (11,000 and 310 mg/kg) 
respectively. In addition, the maximum detected iron and manganese levels 
(24,000 mg/kg and 510 mg/kg) are within the range for background levels 
in uncontaminated soils in the eastern United States (2,000 - 550,000 mg/kg 
for iron, 130 - 1,560 mg/kg for manganese) and the Albany area (17,500 -
25.000 mg/kg for iron, 400 - 600 mg/kg for manganese), as reported by 
NYSDEC (McGovern undated).

♦
A rea  2

The derived cancer risk estimates for Area 2 exceed the 1 O'* to 1 O'* range for 
the future adult resident, future child resident. The primary constituents 
contributing to the calculated cancer risk values are PAHs in surface soils, 
and benzene in ground water, based on potential future migration to 
residential basements. The derived His for the future adult resident and 
future child resident exceed 1. The His are primarily related to the 
maximum detected benzene and naphthalene concentrations in ground water 
based on potential future migration to residential basements. As shown on 
Table 5-9, the calculated HQs for iron and manganese in surface soils also 
approach 1. However, as shown on Table 5-Id, the average detected 
concentration of iron and manganese in Area 2 surface soil (12, 860 mg/kg 
and 393 mg/kg respectively) are comparable to the site specific background 
concentration for iron and manganese at the site (11,000 and 310 mg/kg) 
respectively. In addition, the maximum detected iron and manganese levels 
(14,000 mg/kg and 440 mg/kg) are within the range for background levels 
in uncontaminated soils in the eastern United States (2,000 - 550,000 mg/kg 
for iron, 130 - 1,560 mg/kg for manganese) and the Albany area (17,500'-
25.000 mg/kg for iron, 400 - 600 mg/kg for manganese), as reported by 
NYSDEC (McGovern undated).

The derived cancer risk estimates for Area 2 exceed the 1 O'* to 1 O'* range for 
the future construction worker. The primary constituents contributing to the 
calculated cancer risk values are PAHs and benzene in ground water.
The derived cancer risk estimate for the current church worker at Area 2 is 
less than 10'*, which is within the acceptable risk levels identified in the 
NCP. The calculated HI for the current church worker is less than 1. Since 
the HI is less than one, it is concluded that the detected constituents in
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subsurface soil and ground water do not represent a health risk to current 
church workers.

5.6. Uncertainty

The risk measures used in this evaluation are not precise, deterministic 
estimates of risk, but conditional estimates controlled by a considerable 
number of consecutive upper-bound assumptions regarding exposure and 
toxicity. They are designed to estimate an upper-bound on the potential 
health risk value, as opposed to presenting a precise, realistic estimate of 
.actual health risks. This is done by convention, consistent with USEPA 
protocols. The main sources of uncertainty relative to the assumptions, 
results, and conclusions of the H H R A  are:

• estimation of exposure point concentrations

• evaluation of exposure parameters

• estimation of toxicity values

• calculation of quantitative risk estimates 

Uncertainties related to these sources are discussed below.

5.6.1. Exposure point concentrations
Maximum detected concentrations in soil and ground water were applied as 
exposure point concentrations for soil excavation construction workers, and 
future residents. As such, it is highly unlikely that the estimated exposure 
point concentrations underestimate representative concentrations in site soil 
or ground water media.

Subsurface sample collection is not feasible beneath the existing church 
building in Area 2. Because the concentration of COPCs below the existing 
church is unknown, modeled indoor air screening concentrations were 
developed based on interpolation of ground water concentrations detected 
in Area 2. Airborne exposures point concentrations for current church 
workers, soil excavation construction workers, and future residents were 
based on a conservative migration model using maximum subsurface 
concentrations and conservative exposure assumptions.
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5.6.2. Exposure parameters
The exposure parameters for receptors, and receptor activity factors were 
based on data published by USEPA or professional judgement. In this 
assessment USEPA guidance on identifying reasonable maximum exposure 
factors was applied. As such, the exposure parameters result in inherently 
conservative estimates of the chronic daily intake for each receptor.

5.6.3. Toxicity values
A  general discussion of the uncertainties and conservatism inherent in the 
USEPA approach for deriving RfDs and cancer slope factors is briefly 
summarized below:

Reference Doses (RfDs) - For some chemicals, RfDs are derived directly 
from data on human exposures. Such data includes data relating to 
occupational exposures that are known to have no adverse effects, normal 
dietary levels of certain chemicals (e.g., magnesium), therapeutic doses of 
certain chemicals (e.g., silver), epidemiologic data relating to populations 
with background exposures (e.g., selenium). For most chemicals USEPA 
derives RfDs based on laboratory studies in which experimental animals 
were exposed to different concentrations of a chemical, and a no observed 
adverse effects level (NOAEL) is estimated. If data from several animal 
studies are available, USEPA seeks to identify the species that is most 
comparable to humans based on a knowledge of specific biologic properties. 
However, if adequate comparative data is not available, USEPA selects the 
study on the most sensitive animal species as the critical study for the basis 
of the NOAEL. The N O A E L  is then used to derive a RfD for potential 
adverse effects in human populations.

RfD Uncertainty Factors - In most cases, there is considerable uncertainty 
regarding the extension of toxicologic data from animal studies to humans. 
In other words, the actual RfD for humans or sensitive sub-populations of 
humans would not be precisely known based on data in animal species. This 
uncertainty arises because there may be differences between the animal and 
human species regarding factors such as the metabolism of the chemical, the 
distribution and clearance rate of the chemical from the body, and the 
sensitivity of specific organ systems to the chemical. Therefore, the USEPA 
derives RfDs that are designed to be protective of the public at large, 
including sensitive sub-populations. The USEPA applies a series of 
"uncertainty" factors to calculate the final RfD values. Depending on the 
data, the NOAEL may be divided by an uncertainty factor ranging from 0 to 
10,000. For human data, in most cases, the uncertainty factor of 10 is applied
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for the application of data from the public at large to sensitive sub
populations. For animal data a minimum uncertainty factor of 100 (10 for 
sensitive sub-population, and 10 for animal-human extrapolation) is applied 
for deriving the human RfD.

Cancer Slope Factors - Additional uncertainty arises from the USEPA's use 
of the linearized multi-stage model for estimating the cancer slope factor. 
The linearized multi-stage model is one mathematical model which may 
Describe the carcinogenic process. The model assumes that at low doses, 
there is a linear relationship between the dose of a chemical and the excess 
cancer risk. In addition, the model assumes that there is no threshold dose for 
the induction of cancer. However, there are many instances in which this 
assumption may not hold true for the carcinogenic process. Examples of 
such effects are chemicals that cause an increased high dose cancer 
incidence due to stimulated cell proliferation rates (Cohen and Ellwein 1990, 
Ames and Gold 1990), chemicals for which metabolic parameters limit the 
delivered dose to the target organ (discussed in Zeiss et al 1987), promoters, 
or instances where D N A  repair mechanisms may be dose dependant 
(discussed in Zeisse 1987). In these instances, the linearized multi-stage 
model may provide a "plausible upper limit" of potential cancer risk (51 FR 
3398). However, as acknowledged by USEPA (51 FR 3398), "such an 
estimate does not necessarily give a realistic prediction of the risk. The true 
value of the risk is unknown, and may be as low as zero".

5.6.4. Quantitative risk estimates 

Non-cancer Effects
For each exposure pathway, the chemical-specific hazard quotients were 
summed to calculate the Hazard Index (HI) for that pathway. For each 
receptor, the pathway-specific hazard indexes were summed to obtain the 
total HI for that receptor.

The adaptivity assumption for calculating hazard indexes is based on the 
concept that multiple chemicals, acting on the same target organ or by the 
same mechanism of toxicity, will have an additive effect with respect to the 
potential damage that is caused to that organ. Therefore, the adaptivity 
assumption does not hold true for chemicals that do not act on the same 
target organ or by the same mechanism of toxicity. Therefore, USEPA 
guidance states that if the total Hazard Index for the site exceeds 1, the 
COPCs should be segregated according to target organ, and the His re
derived for each sub group of chemicals. The His were less than one for all
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5. Risk assessment

the receptors evaluated. As such, the conclusions of the risk assessments are 
based on conservative estimates of potential chronic non-cancer health risk.

Carcinogenic Effects
Uncertainties associated with the linearized multi-stage model for low dose 
cancer risk assessment have been discussed. As described, the model and 
associated assumptions likely result in a conservative estimate of potential 
lifetime excess cancer risk.
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6. Conclusions

The following conclusions are drawn based on the data collected obtained
during the completion of The PSA/IRM and the Rl at the South First Street
Site in Fulton, New York.

Hvdrogeologic conditions

• The overburden deposits encountered at the site consist of four units: fill, 
silt and fine sand, sand and gravel, and extremely dense sand and gravel.

• An unconfmed overburden aquifer exists beneath the site with a ground 
water flow direction to the southwest under a hydraulic gradient of 0.04 
ft/ft. Ground water flow direction shifts to the west in Area 2.

• A  downward vertical hydraulic gradient of 0.061 ft/ft exists in Area 2.

• Hydraulic conductivity values in the shallow aquifer zone at the site 
range from 0.017 ft/day to 0.059 ft/day. The deep aquifer zone hydraulic 
conductivities were 0.0125 ft/day and 0.003 ft/day.

• Respondents to the ground water user survey indicated that no domestic 
ground water wells exist at the residences adjacent to the site.

Nature and extent of contamination

S o il vapor

• BTEX and PAH constituents were not detected in soil vapor samples SV- 
1, SV-2, and SV-3 indicating that soil gas vapor is not a migration 
pathway for site-related constituents to adjacent residences.

S u rface  so il

• The total BTEX detected in site surface soils range from 0.00072 ppm to 
0.0036 ppm and are consistent with background concentrations.
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• The total PAH concentrations in site surface soils range from 19.77 ppm 
to 148.83 ppm and are elevated in comparison to background 
concentrations.

• Cyanide was detected in site surface soils at concentrations ranging from 
0.9 ppm to 810 ppm in SS-2. However, the elevated concentration of 
cyanide was most likely located below the ground surface because the 
high concentration was detected in the 0 to 2 ft interval as compared to 
11 ppm detected in the SS-2 location 0 to 2 inch interval. The extent of 
cyanide in the vicinity of SS-2 was defined with further sampling.

S u bsu rface  so il

• The highest concentrations of PAHs, BTEX, and cyanide in subsurface 
soils at the site were detected in Area 2 were identified in test pit TP-4 
and soil borings SB-1, MW-3, MW-6, and MW-4.

• The detection of BTEX and PAHs were limited to within the boundary 
of Area 2 as defined by soil borings MW-7, MW-8, MW-9/9D.

• The concentrations of BTEX and PAHs in Area 1 were highest in the test 
pits completed in the locations of the former M G P  structures, suggesting 
that the impacts are limited. In addition, the concentrations of BTEX and 
PAHs in Area 1 were below the T A G M  4046 cleanup objectives.

• Vertically, the mass of PAHs, BTEX, and cyanide is predominantly 
limited to the subsurface soil above the extremely dense sand and gravel 
matrix fill.

• With the exception of PAH concentrations in MW-3 (22-24 ft) the 
highest PAH concentrations are present in the subsurface from 0 to 10 ft 
bis.

• Residual non-aqueous phase liquid (NAPL) was observed at one 
location, MW-3, at a depth interval of 18 to 22 ft bis.

• The TCLP analyses of residuals completed in the PSA indicated that 
detected constituents not characteristic of hazardous waste as specified 
in 40 CFR Part 261.
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6. Conclusions

Ground water

• The detection of BTEX and PAHs in site ground water is limited to Area
2. Detected concentrations exceeded New York State (NYS) Class G A  
ground water standards.

• BTEX was detected in three wells MW-4, MW-5, and MW-6 at 
concentrations ranging from 21 ppb to 1,250 ppb.

• BTEX was not detected in downgradient wells MW-3, MW-8, MW-9, 
and MW-10 indicating that dissolved BTEX is not migrating off-site.

• PAHs were detected in wells MW-3, MW-4, MW-5, and MW-6 at 
concentrations ranging from 554 ppb to 8,810 ppb.

• PAHs were not detected in downgradient wells MW-8, MW-9, M W  -9D 
and MW-10 indicating that dissolved PAHs are not migrating off-site.

• The detection of BTEX and PAHs in deep well MW-6 indicates that 
dissolved site related constituents have migrated downward into the 
extremely dense sand and gravel.

Potential human health risk

A rea  1

• Cancer Risk and Hazard Index for Area 1 are within acceptable levels 
with respect to the NCP for the future adult resident, future child 
resident, and construction worker.

• The derived Hazard Index for future child residents exceed the 
acceptable levels with respect to the NCP. The derived His are primarily 
related to the maximum detected iron and manganese levels in surface 
soils. However, the average detected concentration of iron and 
manganese at the Area 1 are comparable to the site specific background 
In addition, the maximum detected iron and manganese levels are within 
the range for background levels in uncontaminated soils in the Albany, 
N Y  area and the eastern United States.

A r e a l

• The derived Cancer Risk and Hazard Index estimates for Area 2 exceed 
the acceptable levels with respect to the NCP for the future adult resident, 
and future child resident. The primary constituents contributing to the
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calculated Cancer Risk and Hazard Index values are PAHs in surface 
soils, and benzene and naphthalene via potential future migration from 
ground water to residential basements.

• The derived Cancer Risk estimates for Area 2 exceeds the acceptable 
level with respect to the NCP for the future construction worker. The 
primary constituents contributing to the calculated caiicer risk values are 
PAHs and benzene in ground water.

• The derived Cancer Risk estimate for the current church worker at Area 
2 is within the acceptable risk levels identified in the NCP.

• For the current church worker at Area 2, the Hazard Index is less than 
one. It is concluded, therefore, that the modeled indoor air screening 
values do not represent a health risk to current church workers.

%
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Table 2-2 
Monitoring Well Specifications 

South First Street Site 
Fulton, New York 

Niagara Mohawk Power Corporation

G r o u n d  

W e ll  N o . E le v a t io n  (ft)

 rbpofPVG----
C a s in g  E le v a t io n  (ft)

W e ll  

D e p t h  (ft b g s )

S c r e e n  

In t e r v a l (ft b g s )

(H y d ra u lic  G r o u n d  W a t e r  E le v a t io n s  (ft) 

C o n d u c t iv it y  (ft /d a y )  7/24/96 9/4/96 07/ 16/98

M W -1 367.24 369.69 17 352.24 -  362.24 0.017 365.43 363.91 364.7
M W -2 361.00 360.80 15 348.50 -  358.50 N A 357.64 356.43 357.05
M W -3 358.74 361.13 16 344.74 -  354.74 N A 350.10 349.21 349.73
M W -4 359.96 359.74 16 345.96 -  355.96 N A 351.88 350.92 351.54
M W -5 359.70 359.51 16 345.70 -  355.70 N A 352.53 351.39 352.03
M W -6 359.39 359.00 37 322.39 -  332.39 0.013 N I N I 351.84
M W -7 361.48 361.33 14 347.48 -  357.48 0.046 N I N I 352.43
M W -8 360.81 360.78 16 344.81 -  354.81 N A N I N I 351.35
M W -9 358.11 357.04 16 342.11 -  352.11 0.059 N I N I 348.48
M W -9D 358.38 358.21 30 328.38 -  338.38 0.003 N I N I 347.64
M W -10 359.51 359.15 15 344.51 -  354.51 N A N I N I 351.24
P Z -1 360.19 359.88 16 346.69 -  356.69 N A 354.59 353.59 N I

CPO:ers/div71/1118081/4_n&d/2cpogew O'Brien & Gere Engineers, Inc.
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Table 4-1 
Niagara Mohawk 
Fulton, New York 

Surface Soil Sampling Results 
TAL Cyanide

TAGMRecommended Soil Cleanup mg/Kg
Compound

Equipment Blank SS-7 SS-8 SS-9 SS-9 DUPArea 1 Area 1 Area 1 Area 106/22/98 06/22/98 06/22/98 06/22/98 06/22/980 - 24 in 0 - 24 in 0 - 24 in 0 - 24 inmg/L mg/Kg mg/Kg mg/Kg mg/Kg
Cyanide NC 0.01 U 15 2.3 60 58

NOTES: Data Qualifier Definitions: NC - No criteria established, U - Not detected, J - Estimated, B - Blank contaminated, N - tentitively identified.
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e 4 -3

Niagara Mohawk 
Fulton, New York 

Subsurface Soil Sampling Results - BTEX (ppm)

Compound

TAGMRecommended Soil Cleanup mg/Kg
Equipment Blank
06/18/98
ug/L

Potable Water
06/18/98
ug/L

QC Trip Blank
06/17/98
ug/L

MW-10 Area 2 06/17/98 12-1411 mg/Kg

MW-10 Area 2 06/17/98 6-8ft mg/Kg

MW-10 DUP Area 2 06/17/98 12- 14 ft mg/Kg

MW-6 Area 2 06/17/98 10- 12ft mg/Kg

MW-6 Area 2 06/17/98 16-1811 mg/Kg
Benzene 0.06 10 U lOU 10 U 0.012 U 0.012 U 0.012 U 0.47 J 0.011 U
Ethylbenzene 5.5 10 U 10 U lOU 0,012 U 0.012 U 0.012 U 0,034 J 0.01 lU
Toluene 1.5 10 U 10 U 10 U 0.012 U 0.012 U 0.012 U 0.15 J 0.011 U
Xylene (total) 1.2 10 U lOU lOU 0.01211 0.012 U 0.012 U 0 12J 0.011 U
BTEX (total) NC ... ... , ... ... ... 0,774 ...

NOTES: Data Qualifier Definitions: NC - No criteria established, U - Not detected, J - Estimated, B - Blank contaminated, N - tentitively identified.
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Table 4-3 
Niagara Mohawk 
Fulton, New York 

Subsurface Soil Sampling Results - BTEX (ppm)

TAGM

Compound

Recommended Soil Cleanup mg/Kg
MW-6 Area 2 06/17/98 24-24.7 ft mg/Kg

MW-6 Area 2 06/17/98 6-8ft mg/Kg

MW-6 Area 2 06/18/98 32-34ft mg/Kg

MW-7 Area 2 06/17/98 4-6ft mg/Kg

MW-8 Area 2 06/16/98 8-10 ft mg/Kg

MW-9 Area 2 06/16/98 I0-12ft mg/Kg

MW-9D Area 2 06/18/98 18-20 ft mg/Kg

MW-9D Area 2 06/18/98 26-26.911 mg/Kg
Benzene 0.06 0.012 U 0.066 0.002 J 0.012 U 0.013 U 0.012 U O.OIl U 0.011 U
Ethylbenzene 5.5 0 012U 0.074 0.011 U 0.012 U 0.013 U 0.012 U 0.011 U O.OllU
Toluene 1.5 0.012 U 0.034 0.002 J 0.012 U 0.013U 0.012 U 0.011 U 0.011 U
Xylene (total) 1.2 0.012 U 0.39 0 011 ll 0.012 U 0.013 U 0.012 U 0.011 U O.OI 1 U
BTEX (total) NC 0.564 0.004

■ i t j

NOTES: Data Qualifier Definitions: NC - No criteria established, U - Not detected, J - Estimated, B - Blank contaminated, N - tentitively identified.
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™ e  4-4 
Niagara Mohawk 
Fulton, New York 

Subsurface Soil Sampling Results - PAHs (ppm)

Compound

TAGMRecommended Soil Cleanup mg/Kg
Equipment Blank
06/18/98
ug/L

Potable Water
06/18/98
ug/L

MW-10 Area 2 06/17/98 12- 14 ft mg/Kg

MW-10 Area 2 06/17/98 6-8ft mg/Kg

MW-10 DUP Area 2 06/17/98 12-14ft mg/Kg

MW-6 Area 2 06/17/98 10-1211 mg/Kg

MW-6 , Area 2 06/17/98 16-1811 mg/Kg

MW-6 Area 2 06/17/98 24 - 24.7 mg/Kg
0.4 U 1.9 U 0.37 U 0.39 U
0.4 U 8.8 0 31 J 0J9U
0.4 U 7.8 0.18J 0.39 U
0.4 U 1.2 J 0.15 J 0.39 U
0.4 U 5.8 0.52 0.045 J
0.4 U 4.9 0.51 0 055J
0.4 U 4.5 0.48 0.049 J
0.4 U 4.9 0.51 0.051 }
0.4 U 1.7 J 0.2 J 0.39 U
0.4 U 1.5 J 0.19 J 0.39 U
0.4 U 3.7 0.42 0.044 J
0.4 U 1.9 U 0.37 U 0 39 V
0.4 U 14 1.4 0.13 J
0.4 U 5.6 0.33 J 0.39 U
0.4 U 1.6J 0.19J 0.39 U
0,4 U 30 0.72 0.056 J
0.4 U 22 1.7 0.15J
0.4 U 14 1.3 0.13 J
_ 132 9.11 0.71

2-Chloronaphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
ncn70(a)anthraccne
Benzo[a]pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)nuoranihene
Chrysene
Dihcn7n(a,h)anthraccne
Fluoranthene
Fluorene
lndeno( 1,2,3-cd)py rene
Naphthalene
Phenanthrene
Pyrene
PAHs (total)

NC
364
50
41
50
0 224 
0.061 
0 224 
50
0 224
0.4
0 014
50
50
3.2
13
50
50
NC

lOU 
10 U 
lOU 
lOU 
10 U 
10 U 
lOU 
lOU 
lOU
10 u
lOU
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u

10 u
lOU
lOU
lOU
10 u
lOU
lOU
lOU
lOU
lOU
lOU
lOU
10 u
10 U 
lOU 
lOU 
lOU 
lOU

0.39 U 
0.39 IJ 
0.39 U 
0 39 H 
0.39 U 
0 39 IJ 
0.39 U 
039 U 
0.39 U 
0.39 U 
0.39 U 
0 39 U 
0.39 U 
0 3911 
0.39 U 
0 39 ll 
0.39 U 
0 39U

0.4 U 
04U 
0.4 U 
041) 
0 .4 U 
04U 
0.4 U 
04U 
0.4 U 
0.4 U 
0.4 U 
0411 
0.4 U 
04U 
0.4 U 
0.4 U 
0.4 U 
0.4 U

NOTES: Data Qualifier Definitions: NC - No criteria established, U - Not detected, J - Estimated, B - Blank contaminated, N - tenfifively identified.

Page 1 of 2
3ate Printed: 02/24/99 15:26:40
DBF File: E:\PROJECTS\l 118081\NIMO\NIMO0698.DBF
FXP File E:\PROreCTS\l 118081 \NIMO\8270S.FXP

File Number: 1118.081



B R I E N  6  G E R E
E N G I N E E R S ,  I N C .

Table 4-4 
Niagara Mohawk 
Fulton, New York 

Subsurface Soil Sampling Results - PAHs (ppm)

Compound

TAGMRecommended Soil Cleanup mg/Kg
MW-6 Area 2 . 06/17/98 6-8ft mg/Kg

MW-6 Area 2 06/18/98 32-34 ft mg/Kg

MW-7 Area 2 06/17/98 4-6ft mg/Kg

MW-8 Area 2 06/16/98 8- 10 ft mg/Kg

MW-9 Area 2 06/16/98 10-12 ft mg/Kg

MW-9D Area 2 06/18/98 18-20 ft mg/Kg

MW-9D Area 2 06/18/98 26-26.911 mg/Kg
2-Chloronaphthalene
2-Meihylnaphthalenc
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo[a]pyrene
Benzo(b)lluoranthene
Benzo(ghi)perylene
Benzo(k)(luoranthene
Chrysene
Dihen7o(a.h)antiiraccnc
Fluoranthene
Fluorene
lndeno( 1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PAHs (total)

NC
36.4
50
41
50
0 224 
0.061 
0 224 
50
0.224
0.4
0.014
50
50
3.2
13
50
50
NC

21 UJ 
160 J 
90 J 
57 J 
200 J 
I80J 
170J 
170J 
IIOJ 
62 J 
160 J 
19 J 
450 J 
I30J 
85 J 
7301 
610J 
590 J 
3973

0.37 U 
0 37 U 
0.37 U 
0 37U 
0.37 U 
0 37U 
0.37 U 
0 37 U 
0.37 U 
0.37 U 
0.37 U 
0.37 U 
0.065 J 
0 37 11 
0.37 U 
0 096 J 
0.088 J 
0 062 J 
0.311

0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0 39U

0.45 U 
045 U 
0.45 U 
0 45U 
0.45 U 
0.45 U 
0.45 U 
045 U 
0.45 U 
0.45 U 
0.45 U 
045 U 
0.45 U 
0.45 U 
0.45 U 
045 U 
0.45 U 
0.45 U

0.41 U 
0 41 U 
0.41 U 
041 U 
0.41 U 
041 Ll 
0.41 U 
0 41 U 
0.41 U 
0 41 U 
0.41 U 
0.41 U 
0.41 U 
0.41 U 
0.41 U 
0.41 U 
0.41 U 
041 11

0.36 U 
0 36 U 
0.36 U 
0 361) 
0.36 U 
0 36 U 
0.36 U 
0.36 U 
0.36 U 
0 36U 
0.36 U 
fl 36 ll 
0.36 U 
0.36 U 
0.36 U 
0 3611 
0.36 U 
0.36 U

0.36 U 
036U 
0.36 U 
0 36 ll 
0.36 U 
036U 
0.36 U 
036U 
0.36 U 
0 36 U 
0.36 U 
036U 
0.36 U 
0,36 U 
0.36 U 
0.36 U 
0.36 U 
0.36 U

NOTES: Data Qualifier Definitions: NC - No criteria established, U - Not detected, J - Estimated, B - Blank contaminated, N - tentitively identified.
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Table 4-5 
Niagara Mohawk 
Fulton, New York 

Ground Water Sampling Results - BTEX

FXP File: E:\PR0JECTS\111808 l\NIMO\8260W.FXP



B R I E N E G E R E
E N G IN E E R S ,  IN C .

Table 4-5 
Niagara Mohawk 
Fulton, New York 

Ground Water Sampling Results - BTEX

NYS Class GA Standards 6  (3/98) ug/L Q inem .

MW-7
07/16/98

MW-8
07/16/98

MW-9
07/16/98

MW-9D
07/16/98

Compound \ugA^ ug/L ug/L ug/L ug/L Ug/L
Benzene 1 21 J 140 10 U lOU lOU lOU
Ethylbenzene 230 54 10 U lOU lOU 10 U
Toluene 5 13) 91 10 U lOU lOU lOU
Xylene (total) 550 260 lOU lOU lOU 10 u
BTEX (total) NC 814 545 ... ... — —

NOTES; Data Qualifier Definitions: NC - No criteria established, U - Not detected, J - Estimated, B - Blank contaminated, N - tentitively identified.

Page 2 of 2
DatePrinted: 02/24/99 15.27:05
DBF File: E:\PROJECTS\l 11808 l\NIMO\NIMO0798,DBF
FXP File: E:\PROJECTS\l 11808I\NIMO\8260W.FXP

File Number 1118.081



_  B R I E N S G E R E
=  E N G I N E E R S ,  I N C .

Table 4-6 
Niagara Mohawk 
Fulton, New York 

Ground Water Sampling Results - PAHs

Compound

NYS Class GA Standards (3/98) ug/L
Equipment Blank
07/16/98'
ug/L

MW-8 DUP
07/16/98
ug/L

MW-1
07/16/98
ug/L

MW-10
07/16/98
ug/L

MW-2
07/16/98

MW-3
07/16/98

MW-3DL
07/16/98

MW-4
07/16/98

ug/L ug/L ug/L ug/L
lOU 10 u 20 U 50 U
lOU lOU 20 U 14 J
lOU 80 88 29
1011 5J 5J 7J
lOU 33 34 21 J
lOU 22 23 50 U
10 u 28 28 50 U
10 u 32 31 50 U
10 u 19 J 19 SOU
lOU 10 11 SOU
lOU 20 21 SOU
lOU lOU 20 U SOU
lOU 60 66 ■ 18J
1011 29 30 42
lOU 16 17 SOU
lOU 1 J 20 U 1200
lOU 140 140 43
lOU 59 63 19 J
_ 554 576 1393

2-Chloronaphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo[a]pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
; Dibenzo(aih)anlhracene;;
Fluoranthene
Fluorene
lndeno( 1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PAHs (total)

NC
iiii
NC

I i i i
NC
iiiî
ND
iliili
NC
NC
NC
NC
NC
NC
NC
NC
NC
Nt
NC

12 U 
12U 
12U 
12 U 
12U 
12 U 
12U 
12 U 
I2U 
12 U 
12 U 
12U 
12 U 
12 U 
12 U 
12 U 
12U 
12 U

10 U 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU
10 u 
10 u
lOU 
lOU 
10 U 
lOU
10 u 
lOU 
lOU 
lOU

lOU 
lOU 
lOU 
10 U 
lOU 
10 U 
lOU 
10 U 
10 U 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU

lOU
10 u
lOU
10 u 
10 u 
10 u
lOU 
10 u 
10 u 
10 u 
10 u 
lOU 
lOU
10 u
lOU
10 u 
10 u 
10 U

NOTES: Data Qualifier Definitions: NC - No criteria established, U - Not detected, J - Estimated, B - Blank contaminated, N - tentitively identified.
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Table 4-6 
Niagara Mobawk 
Fulton, New York 

Ground Water Sampling Results - PAHs

Compound

NYS Class GA Standards (3/98) ug/L
MW-4DL
07/16/98
ug/L

07/16/98
ug/L

MW-5DL
07/16/98
ug/L

/ MW - ^
B s m o m

ug/L

MW-6DL
07/16/98
ug/L

MW-7
07/16/98
ug/L

MW-8
07/16/98
ug/L

MW-9
07/16/98
ug/L

2-Chloronaphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo[a]pyrene
Benzo(b)fluoranthene
Benzo(ghi)peryIene
Benzo(k)lIuotanthene '
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno( 1,2,3-cd)py rene
Naphthalene
Phenanthrene
Pyrene
PAHs (total)

NC
iiiii
NC
NC
NC
NC
ND
NC
NC
NC
NC
iiil
NC
NC
NC
NC
NC
iiii;
NC

200 U 
200 U 
37 J 
200 U 
28 J 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
200 U 
24 J 
573 
200 U 
1200 
56 3 
22 3 
1424

10 U 
1603 
19 
61 
53 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
23 
34 
lO.U 
4500 
32 
23 
4815

1000 u 100 u 1000 U 10 U lOU lOU
160 3 530 620 lOU lOU lOU
1000 U 240 270 3 lOU lOU 10 u
1000 u 250 270 3 lOU lOU lOU
1000 u 210 220 3 10 U 10 u lOU
1000 u 180 2003 lOU 10 u 10 u
1000 u 180 190 3 tou 10 u 10 u
1000 u 200 1903 lOU 10 u 10 u
1000 u 100 3 130 3 lOU 10 u lOU
1000 u 72 1000 U lOU 10 u 10 u
1000 u 160 180 3 lOU lOU lOU
1000 u 100 U 1000 U lOU 10 u lOU
1000 u 430 530 lOU lOU lOU
1000 u 250 290 3 lOU 10 u lOU
1000 u 88 1103 lOU lOU 10 u
4500 4800 4800 lOU lOU 10 u
1000 u 680 860 lOU lOU lOU
lOOOU 440 4403 lOU 10 u lOU
4660 8810 9300 — — ...

NOTES; Data Qualifier Definitions: NC - No criteria established, U - Not detected, 3 - Estimated, B - Blank contaminated, N - tentitively identified.
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‘)le 4-6 
Niagara Mohawk 
Fulton, New York 

Ground Water Sampling Results - PAHs

Compound

NYS Class GA Standards (3/98) ug/L
MW-9D
07/16/98
ug/L

2-ChIoronaphthalene
2-Mcthylnaphtlialcne
Acenaphthene
Acenaphthylene
Anthracene
ncnzo(a)anthracenc
Benzo[a]pyrene
Benzo(b)IluoraiUhcnc
Benzo(ghi)perylene
Ben/.o(k)l1uoranthene
Chrysene
Dibenzo(a.h)anthracene
Fluoranthene
Fluorene
Indeno( 1,2,3-cd)py rene
Naphthalene
Phenanthrene
Pyrene
PAHs (total)

NC
iSi
NC
NC
NC
iiiiii
ND

i i i i i i
NC

i i i i i i
NC
NC
NC
NC
NC
NC
NC
NC
NC

lOU 
10 U 
lOU 
lOU 
lOU
10 u
lOU
10 u
lOU
10 u
lOU
10 u
lOU
10 u
lOU
lOU
lOU
10 u

NOTES: Data Qualifier Definitions: NC - No criteria established, U - Not detected, J - Estimated, B - Blank contaminated, N - tentitively identified.
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Niagara Mohawk Power Corporation South First Street Site - Fuiton, NY Human Health Risk Assessment

Table 5-1a. AREA 1 Surface Soil

Summary of Detected Analytes

(
Number Number Frequency of Mean of Mean w;th Minimum : Maxumum: Maximum

Analyzed Detected Detection Detections Non-detects Detection Detection Detection Limit
NAME mgfltg mg/kg mg/kg mg/kg mg/kg
1 ,1 ,1  -T richloroethane 6 1 1 7 % o.nnoR 0 . 0 0 5 3 0 . 0 0 0 8 0 . 0 0 0 8 0 0 1 3

2 'Methyinaphthalene I S i i l E E I i i H l i l t 3 0  0 0 7 7 0  0 0 5 0 0 1 3 4 0

4 .4 ’-DDD 6 3 * 5 0 % 0 . 0 2 1  r 0 . 0 1 1 8 0 .0 0 3 1 ^ 0 . 0 4 9 0 . 0 0 4 6

4 .4 ‘-DDE 2 3 3 % 0  0 0 4 0 0  0 0 5 8 0  0 0 2 3 0 0 0 5 8 0 . 0 4 1

4 ,4 '-DDT 6 3 5 0 % 0 . 0 1 7 6 0 . 0 2 0 5 0 . 0 0 7 9 0 . 0 3 3 0 . 1 2

Acenaphthene 2 3 3 % 0  0 0 5  3  44' 0 0 0 5 0 .CW5  ’ 4 0

Acenaphthylene 5 8 3 % 0 . 0 9 9 4 3 . 4 2 0 . 0 0 4 0 .4 1 4 0

Alpha-Chlordane 2 3 3 % 0  0 0 2 1  i 0  0 0 2 9  1 0 . 0 0 1 8 0 . 0 0 2 4 0 0 2

Aluminum 6 6 1 0 0 % 6 . 9 1 7 6 , 9 1 7 3 , 9 0 0 9 , 6 0 0

AntN-acene ____ 6 5  ; 8 3 % 0 . 0 2 7 3 . 3 6 0 . 0 1 3 0  0 3 9

Arsenic _   ̂ 6 ^yoo'i 5 . 3 5 . 3 4 9

Banum J S E iS S E i lB lS S I 6 100% 73': ^, 7 3  , : '' 00 ] 1 0 0

Benzene 6 4 e7 % 0 . 0 0 1 0 0 . 0 0 5 7 0 . 0 0 0 7 0 . 0 0 1 7 0 . 0 1 2

Benzo(atonthracene;: : S i B I S B f t i i i i i E 6 100% 1 6 1 6 0 6 3

6 enzo[a]pyrene 6 1 0 0 % 2 . 2 2 2 0 . 6 3 4

Benzo[b]fluoranthene: i;::. i l B 1 0 0 % 0 8 8 5 0

Benzo[g,h,i]perylene 6 6 1 0 0 % 2 . 4 2 . 4 0 .8 1 4 . 7

Benzo[k]f1uoranthene E i l 1 0 0 % 1 2  1 2 1  0  0 2 7 2 1

Calcium 6 6 "''100%"' 3 , 3 6 7 3 , 3 6 7 2.060 ^  4 , 8 0 0 ..
Carbazole 5 8 3 % 0 0 0 6 8 3  3 3 9 0  0 0 4 ’ 0  0 0 9 4 0

Chromium 6 6  ̂ 100% 10 10 9 1 3

Chrysene 6' I B i i s 2 3 2 3 0  6 9 4 5

Copper 6 6 100% 3 3 3 3 1 6 6 2

Di-n-butyl phthalate 1 1  L  ,  .. 6 2 3 3 % 0 012 3  4 5 0  0 0 9 0 0 1 5 4 0

Dibenzofuran 6 2 3 3 % 0  0 0 6 5 3 . 4 4 0 . 0 0 6 0 . 0 0 7 4 0

Endosulfan H l i i l l i l i l 3 3 % 0 0 0 6 9 0  0 0 7 2 0 0 0 0 8 0 0 1 3 0 . 0 4

Endosulfan sulfate 1 7 % 0  0 4 2 0 . 0 0 9 0 0  0 4 2 0  0 4 2 0 . 0 0 7

Endrin - ^  ‘ -  - 6  ; 1 7 % 0  0 4 6 0 0 3 9 2 "̂ 0  0 4 6 0  0 4 6 0 . 3 2

Endrin Ketone 6 4 6 7 % 0 . 0 1 6 0 0 . 0 1 2 3 0 . 0 0 2 5 0 . 0 4 3 5 0 , 0 1 5

Fluoranthene 6  ̂100% 2 4 2 4 5 7

Fluorene 6 4 6 7 % 0 . 0 1 0 5 3 . 3 7 0 . 0 0 7 0 . 0 1 3 4 0

Gamma-Chlordane E l i S l l E i l l l i i i i l 2 3 3 % 0  0 0 5 8 0  0 0 5 3

....
0 0 0 1 6 ,0 01 0  0 3 4

lndeno{1,2 ,3 -cd]pyrene 6 100%̂ 2.1 0 . 0 2 7 4 . 4

Iron 6 100% 1 6  3 3 3 1 6  3 3 3 1 3 0 0 0 2 4 , 0 0 0  ^
Lead ____ _ ^ 6 6 100% 7 2 7 2 2 7 120
Lindane i l B M i i 7  1 7 %' 0 . 0 0 3 0  0 0 2 9 0 0 0 3 0  0 0 3 0.02
Magnesium 6 6 100% 1 , 8 6 7 ■ 1 , 8 6 7 1,200 2 4 0 0

Manganese 6 100% 3 3 3 3 3 3 220 5 1 0

Mercury 6 5 8 3 % 0 . 2 6 0 . 2 2 5 0.1 0 . 7 0.1
Methoxychlor l i S i i i i i i  l i l l R l B 2 3 3 % 0 - 0 2 7 2 0  0 3 1 3 0  0 0 6 4 0  0 4 8  i 0.21
Naphthalene 6 4 6 7 % 0 . 0 1 7 3 3  3 8 0 . 0 0 7 0 . 0 3 5 4 0

Nickel i l H I H  l i i i B I B _  r " : 1 7 % 10 5  8 3 10 1  10 10
Phenanthrene __^  6 6 '̂ 100%' 11 1.1 0 .5 1 2.1
Pyrene " 6 ; 7 6 0 % | | g | | | | | 3 l 3  / 1 2 8.2
Selenium 6 6 100% 1 7 1.7" 1 3

Toluene 2 3 3 % 0 0011 0  0 0 4 4 0 0 0 0 9 0  0 0 1 3 0 . 0 1 3

Total Organic Carbon 4 4"" 100%̂ 5̂ 2 ,6 iy 5 ^ 6 ^ 2 3 2 3 , 6 8 0 _ 11J , 0 5 6

Vanadium i i i i l l l i S l i S l i i f i 6 100% 1 3 13" 10 20 i
Xylene (total) 6 1 0 . 0 0 0 7 0 . 0 0 5 3 0 . 0 0 0 7 0 . 0 0 0 7 0 . 0 1 3

Zinc l i i i i i i i l l i i l i l S l i ! 6 100% 7 4 ' ' 7 4  _ 5 3 110
Total cyanioe-CLP-B 10 100% "̂97”’ 9 7 0 . 9 " ĝ 'ô
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Niagara Mohawk Power Corporation 
South First Street Site - Fulton, NY Human Health Risk Assessment Summary of Detected Analytes

Table 5-1 b. AREA 1 Subsurface Soil
Number
Analyzed

Number
Detected

NAME
4,4’-DDE _  _
Acenaphthene __ 
Acenaphthylene 
Aluminum  ̂  ̂ |
Anthracene 
Arsenic _ ,
Barium
Benzofajanthracene
Benzo[a]pyrene
Benzolbjfiuoranmene
Ben20{g,h,i]pery!ene
Benzo(k}fiuoranthene
Calcium
Chromium
Chrysene
Copper
Cyanide
Di-n~butyt phthatate
Dibenz{a,h]anthracene
Ethylbenzene
Fluoranthene
Fluorene
lndeno[1 ,2 ,3 -<̂ pyrene
Iron
Lead
Magnesium
Manganese
Naphthalene
Nickel
Phenanthrene
Pyrene
Tetrachloroethene 
Total Organic Carbon 
Vanadium 
Xylene (total)
Zinc

2
9

2
922
9

9

9

9

9

22
9

210̂
2
Q~'
!

9

9

2 2 2 2 
9  2 

■ 9

222
9

2

sncyof
sction

Mean of 
Detections 

mg/kg

Mean wito 
Nontoelects 

mg/kg

Minimum
Oetecticm

mg/kg
Detectusn

mg/kg

Maximum 
Detection limit 

mg/kg
5 0 % 0 . 0 0 0 5 0 . 0 0 1 3 0 . 0 0 0 5 0 . 0 0 0 5 .  0 . 0 0 4 1

'*“” 1 1 %^“ 3 5 3 0 9 " 3 5 3 5 4 6

2 2 % ^ 0 . 4 8 0 . 2 6 J""' 0 . 8 1 0 . 4 1

J 0 0 % 7 5  3 5 0 5 , 3 5 0 4  2 0 0 6 , 5 0 0

3 3 % 1 . 4 3 0 . 6 0 0 . 0 0 6 3 . 4 0 . 4 1

1 0 0 % 2 5  i 2 5 4'
1 0 0 % ' 9 0 9 0 4 0 ■ 1 4 0

„ 4 4 % ^ 1 4 8  ! 0  7 6 4 0  0 0 6 3 . 6 0 . 4 1

5 6 % 0 . 9 0 0 . 5 9 0 . 0 0 4 3 . 8 0 . 4 1

6 7 % 1 0 7  0 3 2 0  0 0 4 6 2

6 7 % 0 . 5 8 0 . 4 5 0 . 0 0 5 3 . 3 0 .4 1

4 4 %' ■; 0  5 7 J 0  3 6  ' 0  0 0 5  ‘ "2 2  I 0 4 1

1 0 0 % 5 1 0 0 5 1 0 0 4 , 1 0 0 6 , 1 0 0

_ 1 0 0 % I 9 5 9 5 J i f i s l l i l lS ,  1 2
5 6 % 0 . 8 4 0 . 0 0 5 4 . 4 0 .4 1

1 0 0 % 1 4  5 1 4 5 _̂ 1 4 _ 1 5

3 0 % 8 . 6 2 . 7 9 0 . 8 2 2 0 6

5 0 %̂ 0 0 1 5 Oil 0  0 1 5 OOI5J
1 1 %' 0 .0 2 1 2 7 1 0 . 0 2 1 0.021' 4 6

II"/ 3 3 0  3 7 3 3  1 3 3 0 . 0 5 9

5 6 % 1 6 8 . 7 7 0 . 0 0 6 7 3 0 . 4 1

* 1 1 % J 3 3 3  0 7  1 3 3 3 . 3 4 6

5 6 % “ 0 . 7 0 0 . 4 8 0 . 0 0 5 3 . 4 0 4 1

1 0 0 % * 1 4 .0 o5 U.QQO'̂  \ - ■ 0 0 0  : 1 7 ^ 0 0 0

1 0 0 % 3 . 4 3 4 2 8 4

Tob% 3  4 0 0 3  4 0 0 3 0 0 0 3 , 8 0 0

1 0 0 % 4 1 5 4 1 5 ' 3 3 0

1 1 % 0.2 2  7 3  i 0 2 0 2 4 6

5 0 % 1 0 7 . 5 1 0 1 0 1 0

' ^ 4 4 %"™"‘ 4  3 8 2  0 5  I 0  0 0 5 1 4 0 4 1

5 6 % 1 6 ^ 9 . 1 6 0 . 0 0 8 7 2 0 4 1

i l S l H i 0  0 0 2 6 0 . 0 1 6 1  * ” 0  0 0 2 6  ' 0  0 0 2 6 0  0 5 9

1 0 0 % 4 , 1 5 0 4 , 1 5 0 2 , 7 5 7 5 , 5 4 2

5 0 % " 1 0 7 5  i 1 0 ' “10 i 1 0

1 1 %' 2 2 0 . 2 5  ^ 2 2 2 2 ^̂ 0̂ . 0 5 9

1 0 0 % '“’ 2 5 l ", 2 5 .*" 2 1  I 2 9
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Niagara Mohawk Power Corporation South First Street Site - Fulton, NY Human Health Risk Assessment 
Summary of Detected Analytes

Table 5-1c. AREA 1 Ground Water

NAME
Number
Analyzed

Number

Inorganics (mg/L)

T'Frieqywî '-of: Mean of Mean with Minimum Maxumum Maximum
ci:| Detection Detectons Non-detects Detection Detection Detection Limit

5 100% 5 5 5 5 11 1 7 0

3 ' ™ " 6 0 % ' 0  0 5 0 . 0 3 0 0 2 6 o'i 0 01
100% 1.^ 1 . 5 6 0 . 4 4 . 9

f f 20% 0 . 0 0 8 0 . 0 0 4 0 0 0 8 0  0 0 5

2 4 0 % ^ 0 . 0 1 9 0 . 0 0 9 0 . 0 0 7 0 . 0 3 1 0 . 0 0 5

5 100%“ 2 2 3 2 2 3 88 5 7 0

d 100% 0.12 0 . 0 3 0 . 3 5

l i 20%. 1 0 1 3 0  0 4 6 6 . 1 3 0 1 3 0 . 0 5

5 100% 0 . 1 9 0 . 1 9 0 . 0 4 0 . 6 5

5 lOC^ 0 . 4 2 0  4 2 0 1 4

5 100% 1 0 3 1 0 3 22 3 2 0

S i , 100% „ ^ 0  0 7 4  1 0  0 7 4 0 012 0 2 6

5 100% 5 8 5 8 2 9 1 4 0

5 100% 5 . 4 0  ; 5 . 4 0 21 : 1 5

2 4 0 % 0.001 0.001 0 . 0 0 0 5 0.0021 0.0002
3 6 0 %__ : . . . .  0 1 5 0  0 9 8 0 0 7 : 0 . 2 7 0 . 0 4

f 100% ^ 1 5 1 5 ........A 3 2

2^ 4 0 % : 0 0 0 6 0 . 0 0 4 ‘ 0 6651 0 . 0 0 7 0 . 0 0 5

"s' 100% 5 6 5 6 _  3 8 8 4

3 6 0 % : 0 1 3 0 0 9 0 0 6  1 0 . 2 7 0  0 5

5 100% 0 . 2 5 2 0 . 2 5 2 0 . 0 6 o.'e”

1 2 5 % ^0 .0 0 4 ^ 0.M1 0 . 0 0 4 0 . 0 0 4 0.J1
1 _ 2 5 % 0  0 0 7 0 022 0  0 0 7  i 0  0 0 7 0 . 0 5 6

1 2 5 % 0  7 6 2 5 1 . 4 1 . 4 1.1
1 2 5 % 0 . 0 0 3 0  0 3 5 0  0 0 3 0  0 0 3 Oil
1 1 7 % 1 .3 4 . 4 7 1 . 3 1 . 3 11
1 2 5 % 0  0 0 9 . 1 0022 0  0 0 9 0 . 0 0 9 0  0 5 3

1
I  . 0 . 0 0 7 0.021 0 . 0 0 7 0 . 0 0 7 0  0 5 3

”2 3 3 % ^ 1 7 3 9 1 3 21 10

Aluminum
Arsenic
Barium
Beryllium
Cadmium
■Cajaum;f;5::
Chromium
Cobalt
Copper

Iron
Lead
Magnesium
Manganeseii
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

■Organics (ug/L)
4 ,4 '-DDT 
Alpha-BHC 
Aroclor 1 2 4 2  

Endosulfan II 
Ftuoranthene 
Heptachlor 
Heptachlor epoxide 
Pyrene_________
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Niagara Mohawk Power Corporation South First Street Site - Fulton, NY Human Health Risk Assessment Summary of Detected Analytes

Table 5-1 d. AREA 2 Surface Soil
Number

Analyzed
Number
Detected

NAME
LindaneMethoxŷ or _
4 .4 '-DDT
4 .4 '-DDE
Dieldrin
Dibenzofuran
Alpha-BHC
4 ,4 '-DDD
Fluorene

2 -Methylnaphthalene
Carbazole
Anthracene
AlpharChiordane ..
Total Organic Carbon
Naphthalene
Endosulfan II
Endrin Ketone
Gamma-chtordane
A i^rjaph^y lj^e 'rjLQ
Aldrin
Barium <
Benzo(a)anthracene
Benzo[aJpyrene
Arsenic
Zinc
Vanadium
Aluminum
Benzo[b]fiuoranthene
Manganese
Magnesium
Cyanide
Mercury
:lndeno[1 ,2 .3 -od]pyrenei 
Fluoranthene .
Lead *
Iron
Cĉ per
Benzo[k]fluoranthene
Calcium ̂ ................
Benzo[g,h,i]perylene
Pyrene
Nickel
Chrysene
Phenanthrene
Chromium

cyof Mean of Mean widi Minimum Maxitmum Maximum
ion Detections Nondetects Delect on Detectron Detection Limit

mg/kg mg/kg mg/kg mgrttg ' mg/kg
5 0 % 0 . 0 0 0 9 5 0 . 0 0 4 9 7 5 0 . 0 0 0 9 5 0 . 0 0 0 9 5 0 . 0 1 8

5 0 % 0  0 5 2 _ 0 0 7 1 0  0 5 2 . - 0 0 5 2 0 1 8

5 0 % oTo4 6 ^ ^ 0 .£3 3 2 5 ^ 0 . 0 4 6 0 . 0 4 6 0 . 0 4 3

0  0 0 4 3 ( 0  0 1 1 4  i 0  0 0 4 3 0 . 0 0 4 3 0 . 0 3 7

5 0 % 0 . 0 4 8 0.0375" 0 . 0 4 8 0 . 0 4 8 0 . 0 5 4

5 0 % 0  0 8 2 0 9 5 6 0  0 6 2 0 . 0 6 2 3 7

^% 0 0 1 8 0 . 0 1 3 5 0 . 0 1 8 0 . 0 1 8 0 . 0 1 8

5 0 % 0  0 2 2 0  0 2 0 2 5  ; 0  0 2 2 0 . 0 2 2 0  0 3 7

3 3 % 0 . 0 6 7 0 , 6 9 9 0 . 0 6 7 0 . 0 6 7 3 . 7

5 0 %^ 0  0 0 2 0 . 0 0 5 5 0 .0 0 2 . 0 002 0 . 0 1 8

3 3 %  ̂^ 0 ^ 0 5 9 0 . 7 0 '"D . 0 5 9 0 . 0 5 9 ..................3 7

5 0 % 0  0 9 0  9 7 0 . 0 9 3 . 7

6 7 %̂ 0 . 1 6 0 . 1 6 8 0 . 0 6 4 0 . 2 6 0 . 3 6

1 0 0 % " b 0 3 5 0  0 3 5 0  0 0 9 0  0 6 1

1 0 0 % 4 3 , 3 4 8 'T T - 3 3 , 3 3 0 5 3 , 3 6 6

6 7 % _  ^ 0 1 3 0 1 4 0  0 9 1 0  1 6 0 3 6

1 0 0 % 0 . 0 2 1 5 0 . 0 1 9 0 . 0 2 4

1 0 0 % 0 . 0 5 0  0 5 0 . 0 4 4 0 . 0 5 6

1 0 0 % 0 . 0 5 8 0 . 0 4 4 0 . 0 7 2

6 7 % t  ̂  0 .1 3 5 ' 0 1 5 0  0 8 0 . 1 9 ‘ 0  3 6

1 0 0 % 0 . 0 0 4 1 5 0 . 0 0 4 1 5 0 . 0 0 2 6 0 . 0 0 5 7

1 0 0 % 6 2 6 2 T- . 5 7 7 0

1 0 0 % 6  3 7 6 . 3 7 0 . 0 1 5 1 4

1 0 0 % 8 8 4 8 8 4 1 9

1 0 0 % 5 6 6 5 6

l i s t 9 1 9 1 7 4 1 1 0
T‘

1 M% 1 1  ^ 1 1 1 0 __1 1 . 5 2

1 0 0 %! 5  6 5 4 5 6 5 4 5 . 2 6 3 "5,900 ■
1 0 0 % 11 11 0 . 0 2 1 2 2

1 0 0 % 3 9 3 3 9 3 3 4 0 4 4 0

1 0 0 % 3 , 7 4 5 3 , 7 4 5 2 , 9 0 0 5(335
7 5 % 4 1 7 3 1 9 1 9 5  5 2 0  5

1 0 0 % 0 . 6 8 0 . 6 8 0 . 4 4 1 .1

1 0 0 % 5 1 7 5 1 7 . 0 0 0 7 1 1

1 0 0 % 8 .7 1 8 .7 i 0 . 0 2 1 1 9

1 0 0 % 1 0 5 1 0 5 7 5 1 5 0

1 0 0 % 1 2 , 8 6 8 '1 2 , 8 6 8 1 1  6 0 4 1 4 , 0 0 0

1 0 0 % / I  4 0 4 0 3 8 4 2

looV ra = j 2  8 3 0 . 0 0 8 8 2

1 0 0 % 4 1  0 2 2 4 1  0 2 2 2 0  0 0 0 8 0 , 0 6 6

1 0 0 % 5 . 3 0 5 . 3 0 0 . 0 0 8 1 1

1 0 0 % 9  8 8 ‘ 9 8 8 ■ 0 0 3 3 2 2

1 0 0 % 9  2 7 9  2 7 8  8 2 1 0

1 0 0 % 6  3 7 6  3 7 0  0 1 6 14“ .

1 0 0 % 2.7^ 2 . 7 1 0 . 0 1 4 7 . 9

8  8 3 8  8 3 7 . 5 0
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Niagara Mohawk Power Corporation South First Street Site - Fulton, NY Human Health Risk Assessment Summary of Detected Analytes

Table S-le. AREA 2 Subsurface Soil

NAME
2 ,4 -Dlmethylphenol
2 'Butanone
2 -Methylnaphthalene
2 -Methyipbenof
4 ,4 '-DDE

4 -Methylphenol
Acenaphthene
Acenaphthylene
Acetone
Aldrin ^
Alpha-chlordane
Aluminum
Anthracene J
Arsenic
Banum
Benzene
Benzola)anthracene =: \
Benzo[a]pyrene
6 6 nzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fiuoranthene_
Calcium
Carbazole
Chromium
Chrysene
Copper
Cyanide
Dibenz(a,h]anthracene 
Dibenzofuran 
Dieldrin 
Endosulfan il 
Endosulfan sulfate 
Endrin
Ethylbenzene
Fluoranthene
Fluorene
Gamma-Chlordane 
lndeno|1 ,2 ,3 -cd]pyrene 
Iron 
Lead
Magnesium
Manganese
Mercury
Methoxychlor
Methylene chlonde
Naphthalene
Phenanthrene
Pyrene
Selenium
Toluene
Total Organic Carbon 
Vanadium 
Xylene (total)̂Zinĉ...

Number Number Frequency of Mean of Mean with Minimum Maximium Maximum 
Analyzed Detected Detection Detections Non-detects Detection Detection Detection Limit 

  mg/kg mg/kg______ mg/kg______ mg/kg mq/kg66
66̂6

...hU
, 3 0 :̂

3 06
6
7

"30 I
7

7̂ i
3 0

IsS
3 0  i 
3 0  

3 0  i 
_  7  6 ! 

7  

3 0  

7  

2 4  

3 0  6 6
U

66
3 0 '

. 30̂ 6 30 .

66
3 0

3 0

7

3 0

.
7..

3 0

1
4

1
1

21
1211
V
. V

7

18
7

7

7

19
1 9

.79.
1 7

17
7

SiS
7

19
7111
4

2
21110

25
1 7

IBi
17 

7

s]
7

211
18 
2 4  I 
2 4

2

iZ6
ZK

76

1 7 % 0 .0 8 1 6 3 0 . 0 8 1 0 . 0 8 1 6 7 0

6 7 % 0  5 2 9 6 . 7 7 0 . 0 4 3 1 9  ^ 7 0

5 3 % 3 6 Z Z l^ ^ Z h ''0.004 2 3 0 6 7 0

1 7 % 0 . 0 4 7 6 3 0  0 4 7 0  0 4 7 6 7 0

1 7 % 0 . 0 2 9 0 . 0 6 9 0 . 0 2 9 0 . 0 2 9 0 . 6 8

3 3 %"" 0  7 6 6 _ 0  2 6 3 0 . 0 3 2 1 5 0  0 4 7

1 7 % 0 . 0 9 7 6 3 0 .0 9 7 ^ 0 . 0 9 7 6 7 0

4 0 %, _ 6 5 4 4 0  0 1 6 " 4 5 0 6 7 0

3 7 % , 6 1 5 0 . 0 0 4 5 7 6 7 0

1 7 % 4 2 2  4 8 4 2 4 2 7 . 6

1 7 % 0 , 0 0 5 0 . 0 3 3 "0.005 0 . 0 0 5 0 . 3 4

1 7 %" 0 0 0 7 0  0 3 3 0  0 0 7 0  0 0 7 0 3 4

1 0 0 % 2 , 5 0 1 2 , 5 0 1 3 9 0 4 , 8 0 0

6 0 % 4 6 2 8 0  0 0 7 3 4 0 0 4

1 0 0 % 2 4 2 4 2 8 6

1 0 0 % 7 1 7 1 "47 ^ 1 1 0

2 3 % 0 . 1 0 4 1 . 5 5 0 . 0 0 2 0 . 4 7 7 0

6 3 % 1  8 5 '"' 5 4 I B S l l 9 5 0 0 . 4

6 3 % 7 4 4 ^ 0 . 0 1 3 7 7 0 0 . 4

8 8 5 6 0 . 0 1 6 9 1 0 0 4

5 7 % 4 5 2 6 0 . 0 0 6 4 4 0 1 6

5 7 % “ 4 0  i 2 3 0  0 0 5 4 1 0 1 6

1 0 0 % 3 0  ^ 9 , 1 3 0 1 , 9 0 0 _ 2 2 ,(W0

6 7 % '""14" i 6 6 0  0 2 1 6 7 0

1 0 0 % 9  6 7 9  6 7 4 22
6 3 % _ _ e i   ̂ ; 0  0 1 4 9 0 0 0 4

1 0 0 % ^0 3 0 8 0

4 5 % 375 1 7 2 0 7 "̂ 2 , 1 0 4  " 0 7

3 % 1 9 2 0 1 9 1 9 6 7 0

6 7 % ' 5 8  ! 9 6 0  0 2 3 1 6 0 6 7 0

3 3 % 0 . 0 5 0  0 8 0  0 4 7 0 . 0 5 3 0 . 6 8

3 3 % _ ^q.oi_ 0 1 3 0  0 0 5 9 0  0 2 1 1 4

1 7 % 0 . 0 3 4 0 . 0 6 9  ' 0 . 0 3 4 0 . 0 3 4 0 . 6 8

1 7 % 0  0 2  1 0  0 5 7 0  0 2 0  0 2 0  6 8

3 3 % 1 . 4 6 0 . 5 2 0 .0 1 3 ^ 7 .1 1 8

8 3 % " 1 9 6 " "1 1 6 3 0  0 0 4 1 8 0 0 0 4

5 7 % 2 7 2 7 0 . 0 0 4 1 8 0 6 7 0

0 0 D6  i 0 . 0 4 9 0  0 0 6 2  ̂ 0 . 0 0 6 2 0 .3 4 ^
5 7 % 42’"^ 2 4 0 ^ 0 0 6 4 3 0

1 0 0 % " 3 9 1 4 6 3 9  1 4 6 4  5 0 0 1 2 8 , 5 2 1  1
.

1 0 0 % 2 2 0 2 2 0 1 .1 5 9 0

7 1 % \  2 ,9 2 0 ’'  ̂ i 2  1 4 3 '”406 "6 , 4 0 0  " , 4 0 9

1 0 0 % 2 1 1 2 1 1 .. . ... ""eo”.. 4 3 0

2 9 % 0 6 9  ; 0  2 3 0 . 6 9 0 . 7 0 1

1 7 % 4 . 7 0 B8 4 . 7 4 . 7 1 . 9

1 7 7 - 0 .9 1 1 9 3 0  9 1 0 . 9 1 7 6

6 0 % 1 6 1 1 0 8 0 . 0 1 9 1 , 6 0 0 6 7 0

8 0 % 1 3 1 1 0 5 0 . ' 0 0 4 7 9 7 0 0 4

8 0 % 2 0 1 1 6 1 0 . 0 0 5 1 , 6 0 0 0 4

2 9 % 1 2  ! 3  8 7 1 2 1 3 , 1 1

2 3 % 0  0 3 9 1 . 4 9 0.002' 0 . 1 5 7 0

1 0 0 % 5 7  9 0 4 5 7  9 0 4 2 . 2 7 7 2 8 5 , 9 6 5

2 9 % 6 0 _  2 6 7 0 ' 8 9 1 0

2 3 % 5  2 9  i 1 4 5 0  0 1 2 2 1 ' 7

1 0 0 % 5 1 5 1 1 4 1 1 5
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Niagara Mohawk Power Corporation South First Street Site - Fulton, NY Human Health Risk Assessment Summary of Detected Analytes

Table 5-1f. AREA 2 Ground Water

NAME
Jnorganlcs mq/L

Aluminum
Areenic
Barium
Beryllium
Cadmium
Calcium
Chromium

Copper
Cyanide
Iron
Lead
Magnesium
Manganesflii
Mercury
Nickel
PotassiumSeleniumv:;;:;;
Sodium
Vanadium
Zinc

Organics ug/L
2 .4 -Dimethylphenol
2 .4 -Dinitrotoluene 
2 -Methylnaphthalene ^  
2 -Methylphenol 
4 ,4 '-DDE
4 4 '-DDT
4 -MeJhylphenol
Acenaphthene
Acenaphthylene
Aldrin
Anthracene
Benzene
Benzolajanthracene
Benzo[a]pyrene
Benzojbjfluoranthene
Benzo[g,h,i]perylene
Benzo(k]fluoranthene
Caitazoie
Ch^sene
Diberen)fufan_
Dieldrin
Endosulfan I •
Endosulfan II
Endosulfan sulfate
Endrin Aldehyde
Endrin Ketone
Ethylbenzene
Fluoranthene
Fluorene
Heptat«or
Heptachlor epoxide
lndeno[1 ,2 ,3 -cd]pyrene
Lindane
Methoxychlor
Methylene chloride
Naphthalene
Phenanthrene
Phenol
Pyrene
Slyrene
Toluene
X))er\e;(t6ial)7';ij;;:f
bis(2 -Ethylhexyl)phlhalate

r Frequency of Mean of iMeanwith Minknum Maxiimum Maximum
Detected Detection Detectkvis Non-delects i Detection Detection Detection Limit

9 9 1 0 0 % 8 7 8 7 2 7 1 4 3

9 9 w %  I 0 0 4 0 . 0 4 0 . 0 1 5 0  0 7 2

9 9 "100% 1 . 8 9 1 . 8 9 0 . 5 3

9 4 ; . ___4 4 % ; 0  0 0 5 8 5 0  0 0 3 9 8 9 8 . 0 0 5  i 0 0 0 6 4 0  0 0 5

9 1 1 1 %^ 0 . 0 0 7 0 . 0 0 3 0 . 0 0 7 0 . 0 0 7 0 . 0 0 5

"9 1 0 0 % i 3 3 2 " " 3 3 2 ' : 1 4 0

9 ^ 9 1 0 0 % 0 . 1 6 0 . 1 6 0 . 0 5 0 . 2 9

9 4 __ 4 4 % 0  0 8 0  0 5 0 . 0 6 0  0 9 0  0 5

9 9 1 0 0 % 0  2 2 0 . 2 2 0 . 0 6 0 . 4 4

9 - -Q ‘ 100% 1 9 1 r  1 \ 0 2 2 5 3.y
........ 9 1 0 0 % 1 8 5 1 8 5 7 2 3 5 1

9 9 1 0 0 % : 0 1 7 7 0  1 7 7 0 . 0 4 5 0  3 7 7

9 9 1 0 0 % 7 3 7 3 2 7 1 1 0

9 9 1 0 0 % 5  7 9 5  7 9 3 . 3 7  9 9

9 " 5 ~" 5 6 % 0 . 0 0 0 4 6 0 . 0 0 0 3 0 .UUU2 0 . 0 0 0 7 0 .UUU2

' " 8 8 9 % I 0 1 3 0  1 2  ; 0 . 0 6 0 0 4

9 9 1 0 0 % 1 5 1 5 6 22
9 7 ,-.1 i 0  0 1 '0.005; 0 . 0 0 5

9 1 0 0 % ..... 5̂ 0 ^̂ 5 0 2 8 .... p ....75
9 8 8 9 % i 0 1 6 0 1 4  i 007; 0  2 4 0 . 0 5

"9 " ........ '"9 1 0 0 % 0 . 3 4 Q. 3 4 0 . 1 1 0 . 6 1

8 4 5 0 % 74 .........^ 4 0 .1 . 1 5 0 1 1

8 G G J i 1 3 % H l i l l i f l l 1 3  ii l l i l H i l l i ! 1 0 0

1 3 _ 7 7 % 1 2 8 9 9 3 5 3 0 1 0

8
■

1 3 % i 1 0  : SSSiHiiiS 1 0 0

8 3 3 8 % 0.01 0 . 0 4 0 . 0 0 6 5 0.022 0 .1 1

8 2 2 5 % 0 0 2 0 . 0 5  i 0 0 1 2 0  0 3 2 0 . 1 1

8 3 3 8 % 1 0 1 3 1 , 5 2 3 1 0 0

1 3 10 .......7 7 % 1 6 0 1 2 8 4 6 0 106
1 3 11 8 5 % 3 5 3 1 1 2 5 0 1 0

8 2 i 2 5 % oonsfi: 0 0 2 0  0 0 3 2 0 C0 8 0 . 0 5 4

1 3 .. * 8 5 % 4 0 3 8 1 2 1 0 1 0 0

m i 9 ■ 6 9 % 2 5 3 1 7 6 0  7 7 1  i r . * 8 8 8 16
1 3 7 5 4 % 3 9 3 0 2 5 1 8 0 1 0 0

1 3 6 4 6 % 4 4 3 0 4 . 3 1 8 0

7 5 4 % 4 3 3 2 1 . 6 2 0 0 1 0 0

13 6  1 4 6 %' 2 4 2 0 2 1 0 0 160
J 3 6 4 6 % 1 8 1 8 2 7 2 1 0 0

8 8 1 0 0 % 2 5 2 5 7 3

1 3 8 6 2 % 3 2 2 6 2.8 1 6 0 1 0 0

8 l i i S i i S i 8 8 % 4 9  1 4 9 3 1 2 0 V 106
8 3 ^^3 8 % 0 . 0 1 0 . 0 3 0 . 0 0 7 4 0 . 0 1 5 0 .1 1

a B H l f f f l l 1 3 % 0  0 3 1 0  0 3 0  0 3 3 0 . 0 3 3 0 . 0 5 9

8 4 5 0 % 0 . 0 5 . 0 .0 5 ^ 0 . 0 1 2 0 . 0 9 9 0 . 1 2

B S I B P l i 1 3 % 0  0 5 1 0  0 5 0  0 4 5 P__ 0 . 0 4 5 S ili-S iiiiiiS
8 1 1 3 % 0 . 0 0 4 2 0 . 0 5 0 . 0 0 4 2 0 . 0 0 4 2 0.12
8 2  ̂ 2 5 % 0 0 2 1 5 0 0 4 6 0 0 2 0  0 2 3 0.11

1 3 9 6 9 % 2 4 6 “ 2 0 5 9 0 10
1 3 1 7 . 8 5 % 7 8 7 0 2 4 3 0 100
1 3 11 8 5 % 8 2 7 4 1 4 2 5 0 100

8
* {

1 3 % 0 0 1 1 0  0 2 ; 0 0 1 1 0 . 0 1 1  i 0  0 5 4

8 2 2 5 % 0 . 0 3 0 . 0 3 0 . 0 0 6 5 0 . 0 5 1 0  0 5 9

1 3 6 4 6 % 2 1 1 9 ' „ XX 2  V 8 8 ! 1 0 0

8 1 1 3 % 0 . 0 0 7 8 ""o'o2 4 4 7 5 0 . 0 0 7 8 0 . 0 0 7 8 0  0 5 9

6 1 3 % 0  2 2 0  2 6 ®  022: 8 2 2 0  5 9

8 1 1 3 % 0 . 8 8 8 . 5 5 0 . 8 8 0 . 8 8 5 0

1 3 11 : .*8 5 % i 1 8 4 2 1 . 5 5 9  I 4 , 8 0 0 1 0

1 3 1-1 8 5 % 1 6 4 1 4 3 ^ 1 7 6 8 0 1 0 0

B 2 2 5 % 1 7 5 9 6 2 4 1 0

1 3 11 8 5 % 7 5 6 8 2 4 4 0 1 0 0

8 1 1 1 1 1 1 1 1 1 3 % 1I lliliH ig ; 8  4 1 ; /  T'.O' 7 3 5 0

1 3 9 "^ 6 9 % 4 2 3 0 1 . 4 9 3 1 0

1 3 9  6 9 % 3 7 1 2 5 8 5 1  8 0 0 ' 1 0

8 2 2 5 % 1 . 3 1 2 . 4 5 1 . 2 1 . 4 1 0 0
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Niagara Mohawk Power Corporation South First Street Site - Fulton, NY Human Health Risk Assessment COPC Selection

Table 5-2a. AREA 1 Surface Soil______Background Max Detected - Concentradm. Cmcentradcm ______mq/Kfl :: mfl/Kfl
NAME\ Sample Residential Son Cancer or Non-cancer Exceeds Exceeds Location RBC Norvcancer Adjusted RBC Backyound? RBC?mg/Kg Effects mĝ g yes/no yesMo yes/no

Selectedas
Nhgratton COPC?AluminumArsenicBenzo[a]anthraceneBenzofajpyreneBenzo[b]fluorantheneCyanidelndeno(1,2.3-cdJpyreneIronManganese_____

60004.000.0180.0170.027A0.006 11000 . 310

9,6009.03.04.0 50 810 4.424,000510

SS-1SS-2SS-1SS-1SS-2SS-2SS-1SS-2SS-1

78.000 0.43 0.87 0.087 0.87 1,600 0.8723.000 1,600

78000.430.870.0870.871600.872300160

yes yes yesyes yes yesyes yes yesyes yes yesyes yes yesyes yes yesyes yes yesyes yes yesyes yes yes
1,1,1-Trichloroethane2-Methylnaphthalene4,4‘-DDD4,4*-DDEAcenaphtheneAcenaphthyleneAlpha-ChlordaneAnthraceneBenzeneBenzo[g,h,i]peryteneBenzofkjfluorantheneCalciumCarbazoleChromiumChryseneCopperDi-n-butyl phthalate. Dibenzofuran Endosulfan II Endosulfan sulfate EndrinEndrin Ketone Fluoranthene RuoreneGamma-ChlordaneLeadLindaneMagnesiumMercuryMethoxychlorNaphthaleneNickelPhenanthrenePyreneSeleniumTolueneVanadiumXylene (total)Zinc

NANA0.00110.0013NANA0.0011
0.0037NANA1800NA 80.02220.009NA0.00065NANA0.00250.41NANA 36NA17000.20.0056NA 100.020.033NA0.0026100.00077120

0.0010.0130.0490.0060.0050.4100.0020.0390.0024.7 
2.14,8000.009134.5620.0150.0070.0130.0420.0460.0445.7 0.013 0.0101200.0032,4000.7000.0480.03510
2.1
8.23.00.001200.001110

SS-2SS-2SS-2SS-3SS-1SS-2SS-1SS-1SS-2SS-1SS-2SS-1SS-1SS-1SS-1SS-2SS-3SS-2SS-2 *SS-2SS-1SS-2SS-1SS-1SS-1SS-2SS-2SS-1SS-2SS-2SS-2SS-2SS-1SS-1SS-2SS-2SS-1SS-2SS-3

1,6003.1002.7 1.94.7002.300 1823.000 222.3008.7 NA 3278.000 873.100 7,8003104.700 ,4.700 23 233.1003.100 184000.49NA233903.100 1,6002.3002.300 39016.000 550160,00023,000

CNCCNNCNCNC.NA
NCNNNNNNNNNNNNNANNNNNNNNNNN

16003102.7 1.9 470 230 182300222308.7 NA 32780087310780314704702.32.3 310 310
1.8 4000.049NA2.3 39 310 160 230 230 39160055160002300

yes
yesyesyesyesyesyesyesnoyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesyesnoyes

nono nono

as pyrene as chlordane - not source related

as pyrene 
essential nutrient

yes. VOC

yes. SVOC v.p, >0.01 Torr

yes, VOC

as endosulfan • not source related as endosulfan • not source related
as endrin • not source related

as chlordane - not source related action level
essential nutrient

as pyrene
yes. SVOC v.p. >0.01 Torr

yes, VOC 
yes, VOC

Notes:RBC - USEPA Region III Risk Based Concentration (4/15/98).Adjusted RBC • A safety factor of 0.10 was applied to any RBCs which were developed based on non-cancer effects, Constituents selected for evaluation via the volatilization/migration pathway are the detected VOCs, and the detected (The lead action level was not adjusted.)SVOCs which have a vapor pressure greater than or equal to 0.01 Torr. (Based on MA DEP MCP 19
action level - RBC is not available, therefore level was compared to the default action levelessential nutrient - element is an essential nutrient and is not considered a human health risknot source related - pesticide which may exceed the RBC level, yet is unrelated to the MGP sourceas chlordane • RBC is not available concentration is, therefore, compared to RBC for analagous compoundas endosulfan • RBC is not available concentration is, therefore, compared to RBC for analagous compoundas endrin - RBC is not available concentration is, therefore, compared to RBC for analagous compoundas pyrene • RBC is not available concentration is. therefore, compared to RBC for analagous compound
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Niagara Mohawk Power Corporation 
South First Street Site - Fulton. NY 
Human HeaKh Risk Assessment 

COPC Selection

Table 5-2b. AREA 1 Subsurface Soil
NAME:::; Max. Detected Sample Residential Soil Cancer or Non-cancer 

Concentration Location RBC Non-cancer Ad|ustedRBC
mg/Kg____________  mg/Kg______ Effects mg/Kg

Exceeds,
RBC? COPC? 
yes/no yes/no

Notes Selected as 
Vdatilizattonand 
Migration COPC?

Arsenic
Benzo(a)anthracene 
Benzo[a]pyrene 
Benzo[b]f)uoranthene 
lndeno[1 ,2,3-cd]pyrene 
Iron
Manganese
Zinc

4.0 MW-1 0.430 C 0.43 yes yes
3.6 TP-3 0.870 C 0.87 yes yes
3.8 TP-3 0.087 C 0.087 yes yes
62 TP-3 0.870 c 0.87 yes yes
3.4 TP-3 0.870 c 0.87 yes yes

17,000 MW-1 23,000 N 2300 yes yes
500 MW-2 1,600 N 160 yes yes
29 . MW-1 23 N 2.3 yes yes

4.4--DDE
Acenaphthene
Acenaphthylene
Aluminum
Anthracene
Barium
Benzo[g,h.i]perylene
Benzo[k]fluoranthene
Calcium
Chromium
Chrysene
Copper
Cyanide
Di-n-butyl phthalate
Dibenz[a,h]anthracene
Ethylbenzene
Fluoranthene
Fluorene
Lead
Magnesium
Naphthalene
Nickel
Phenanffirene
Tetrachloroethene
Vanadium

4.85E-04
3.5

0.810
6,500

3.4
140
3.3 2.26,10012
4.4 
15 22

0.0150.021
3.3 
73
3.3 
4.0

3,8000.20010
14

0.00310

MW-2
TP-1
TP-3
MW-1
TP-1
MW-1
TP-3
TP-3
MW-2
MW-1
TP-3
MW-1
TP-3
MW-2
TP-1
TP-1
TP-3
TP-1
MW-1
MW-1
TP-1
MW-1
TP-1
MW-1
MW-1

1.9
4,700
23.000
78.000
23.000
5,500

23.000 
8.7 
NA

78.000 
87

3.100
1,600
7.800
0.087
7.800
3.100
3.100 
400 
NA

3.100
1,600

23.000 12 
550

C
N
N
N
N
N
N
C

NA
N
C
N
N
N
C
N
N
N
N

NA
N
N
N
C
N

1.9
470
2300
7800
2300
550
2300
8.7
NA

7800
87
310
160
780

0.087
780
310
310
400
NA
310
160

230012
55

s pyrene

as pyrene 

essential nutrient

yes, SVOC v.p. >0.01 Torr

no
no
no

no
no

action level 
essential nutrient

as pyrene
no
no

yes, VOC

yes, SVOC v.p. >0,01 Torr 

yes. VOC

Notes;
RBC - USEPA Region lH Risk Based Concentration (4/15/98).
Adjusted RBC • A safety factor of 0.10 was applied to any RBCs which were developed based on non-cancer effects. (TTie lead action level was not adjusted.)
Constituents selected for evaluation via the volatilization/migration pathway are the detected VOCs, and the detected SVOCs which have a vapor pressure greater than or equal to 0.01 Torr. (Based on MA DEP MCP
action level - RBC is not available, therefore level was compared to the default action level
essential nutrient - element is an essential nutrient and is not considered a human health risk
not source related • pesticide which may exceed the RBC level, yet is unrelated to the MGP source
as chlordane - RBC is not available concentration is, therefore, compared to RBC for analagous compound
as endosulfan • RBC is not available concentration is, therefore, compared to RBC for analagous compound
as endrin - RBC is not available concentration is. therefore, compared to RBC for analagous compound
as pyrene - RBC is not available concentration is. therefore, compared to RBC for analagous compound
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N iagara M ohawk Pow er C orporation 
S ou th  F irst S tree t S ite - Fulton, NY 

Hum an Health R isk A sse ssm e n t 
COPC Seiection

Table 5-2c. AREA 1 Ground Water
NAME ; Max. Detected Sample

; :Gonoenfraaon.,::; LocaSon>,
 .................

Tap Water Cancer or Non-cancer 
RBC Non-cancer Adjusted RBC

Exceeds
RBC?

Notes
COPC?

Selectedas
• iiVolatilization^d 
TM^rationCOPCr

Aluminum
Aroclor 1242
Arsenic
Barium
Beryllium
Cadmium
Copper
Cyanide
Iron
Lead
Manganese
Mercury
Nickel
Vanadium

170,000 MW-2 37,000 N 3700 yes yes
1.4 MW-1 0.033 C 0.033 yes yes
100 MW-2 0.045 C 0.045 yes yes

4,900 MW-2 2,600 N 260 yes yes
8.0 MW-2 73 N 7.3 yes yes
31 MW-2 18 N 1.8 yes yes

650 MW-2 1,500 N 150 yes yes
601 MW-1 730 N 73 yes yes

320,000 MW-2 11,000 N 1100 yes yes
260 ^ MW-2 15 N 15 yes yes

15.000* MW-2 730 N 73 yes yes
2.1 MW-2 11 N 1.1 yes yes
270 MW-2 730 N 73 yes yes
270 MW-2 260 N 26 yes yes

action level 

10/97

4.4‘-DDT 0.004 MW-2 0.20 C 0.20 no no
Alpha-BHC 0.007 MW-2 0.011 C 0.011 no no
Calcium 570,000 MW-2 NA NA NA no no essential nutrient
Chromium 350 MW-2 37,000 N 3,700 no no
Cobalt 130 MW-2 2,200 N 220 no no
Endosuifan II 0.003 MW-2 220 N 22 no no as endosuifan - not source related
Heptachlor 0.009 MW-1 0.002 C 0.0023 yes no not source related
Heptachlor epoxide 0.007 MW-1 0.0012 C 0.0012 yes no not source related
Magnesium 140,000 MW-2 NA N 0 no no essential nutrient
Potassium 32,000 MW-2 NA NA NA no no essential nutrient
Pyrene 2.1 MW-2 1,100 N 110 no no
Selenium 7.0 MW-2 180 N 18 no no
Sodium 84,000 MW-2 NA NA NA ' no no essential nutrient
Notes:
RBC - USEPA Region III Risk Based Concentration (4/15/98).
Adjusted RBC - A safety factor of 0.10 was applied to any RBCs which were developed based on non-cancer effects. (The lead action level was not adjusted.)
Constituents selected for evaluation via the volatilization/migration pathway are the detected VOCs, and the detected SVOCs which have a vapor pressure greater than or equal to 0.01 Torr. (Based on MA DEP MCP
action level - RBC is not available, therefore level was compared to the default action level
essential nutrient • element is an essential nutrient and is not considered a human health risk
not source related - pesticide which may exceed the RBC levei, yet is unrelated to the MGP source
as endosultan • RBC is not available concentration is. therefore, compared to RBC for analagous compound
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N iagara Mohawk Pow er C orporation 
S ou th  F irst S tree t S ite - Fuiton, NY 

Hum an Health R isk A sse ssm en t 
COPC Selection

Table 5-2d. AREA 2 Surface Soil
j^dkgrpund i;: 
Concentration

Max. Detected 
Concentration 

mg/Kg

-rSdirnpieL'
Location

ResidenbalSofi
RBC

nig/Kg

Cancer or Norvcancer 
Non-cancer A^usted RBC

Exceeds
Background?

yes/no

Exceeds 
RBC? 
yes/hd; :•

COPC?
yes/no

Notes Selected as 
V(^ti!ization and 
Migration COPC?

Arsenic 4.00 6.0 SS-4 0.43 C 0.43 yes yes yes
Benzo[a]anthracene 0.018 14 SS-4 0.870 c 0.87 yes yes yes
Benzo[a]pyrene 0.017 19 SS-4 0.087 c 0.087 yes yes yes
Benzo[b]fluoranthene 0.027 22 SS-4 0.870 c 0.87 yes yes yes
lndeno(1,2,3-cd]pyrene 0.006 11 SS-4 0.870 c 0.87 yes yes yes
Iron 11000 14,000 SS-4 23,000 N 2300 yes yes yes
Manganese 310 440 SS-4 1,600 N 160 yes yes yes

2-Methylnaphthalene NA 0.059 SS-4 3,100 N 310 yes no no .
4,4’-DDD 0.0011 0.022 SS-4 2.7 c 2.7 yes no no
4,4'-DDE 0.0013 0.004 SS-4 1.9 c 1.9 yes no no
4,4'-DDT 0.0017 0.046 SS-4 1.9 C 1.9 yes no no
Acenaphthylene NA 0.190 SS-4 2,300 N 230 yes no no as pyrene yes, SVOC v.p. >0.01 Torr
Aldrin NA 0.006 SS-4 0.038 c 0.038 yes no no
Alpha-BHC NA 0.018 SS-1 0.100 C 0.1 yes no no
Alpha-chlordane 0.0011 0.061 SS-4 0.490 C 0.49 yes no no as chlordane • not source related
Aluminum 6000 5,900 SS-4 78,000 N 7800 no no no
Anthracene NA 0.260 SS-4 23,000 N 2300 yes no no
Barium 60 70 SS-4 5,500 N 550 yes no no
6enzo[g,h,i]perylene 0.018 11 SS-4 2,300 N 230 yes no no as pyrene
Calcium 1800 80,066 SS-4 NA NA NA yes no no essential nutrient
Carbazole NA 0.090 SS-4 32 32 yes no no
Chromium 8 10 SS-4 78,000 N 7800 yes no no
Copper 22 42 SS-4 3,100 N 310 yes no no
Cyanide NA 5.5 SS-4 1,600 N 160 yes no no
Dibenzofuran NA 0.062 SS-4 310 N 31 yes no no
Dieldrin NA 0.048 SS-4 0.040 N 0.004 yes yes no not source related
Endosulfan II 0.00065 0.024 SS-4 470 N 47 yes no no as endosulfan - not source related
Endrin Ketone 0.0025 0.056 SS-4 23 N 2.3 yes no . no as endrin - not source related
Fluoranthene 0.41 19 SS-4 3,100 N 310 yes no no
Fluorene NA 0.067 SS-4 3,100 N 310 yes no no
Gamma-chlordane NA 0.072 SS-4 0.490 N 0.049 yes yes no as chlordane - not source related
Heptachlor NA 0.002 SS-4 0.140 N 0.014 yes no no
Lindane NA 0.001 SS-4 0.490 C 0.49 yes no no
Lead 36 150 SS-4 400 N 400 yes no no action level
Magnesium 1700 5,335 SS-4 NA NA NA yes no no essential nutrient
Mercury 0.2 1.1 SS-4 23 N 2.3 yes no no
Methoxychlor 0.0056 0,052 SS-4 390 N 39 yes no no
Naphthalene NA 0.160 SS-4 3,100 N 310 yes no no yes, SVOC v.p. >0.01 Torr
Nickel 10 10 SS-4 1,600 N 160 yes no no
Phenanthrene 0.02 7.9 SS-4 2,300 N 230 yes no no as pyrene
Pyrene 0.033 22 SS-4 2,300 N 230 yes no no
Vanadium 10 12 SS-4 550 N 55 yes no no
Zinc 120 110 SS-4 23,000 N 2300 no no no
Notes:
RBC • USEPA Region III Risk Based Concentration (4/15/98).
Adjusted RBC - A safety factor of 0.10 was applied to any RBCs which were developed based on non-cancer effects. (The lead action level was not adjusted.)
Constituents selected for evaluation via the volatilization/migration pathway are the detected VOCs. and the detected SVOCs which have a vapor pressure greater than or equal to 0.01 Torr. (Based on MA DEP MCP
action level • RBC is not available, therefore level was compared to the default action level
essential nutiient • element is an essential nutrient and is not considered a human health risk
not source related - pesticide which may exceed the RBC level, yet is unrelated to the MGP source
as chlordane - RBC is not available concentration is, therefore, compared to RBC for analagous compound
as endosulfan - RBC is not available concentration is, therefore, compared to RBC for analagous compound
as endrin • RBC is not available concentration is. therefore, compared to RBC for analagous compound
as pyrene - RBC is not available concentration is, therefore, compared to RBC for analagous compound
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N iagara M ohawk Pow er C orporation 
S ou th  F irst S tree t S ite • Fuiton, NY 

Hum an Health R isk A sse ssm e n t 
COPC Selection

Table S-2e. AREA 2 Subsurface Soil
n a m e ;:: Max. Detected 

HCori t̂ratî  ri Location
Rosidentiaf Soil 

RBC
Cancer or Noivcancer 
Non-cancer Adjusted RBC 

Efects mg/Kg •

Exceeds
RBC’
yes/no

COPC?
Selectedas 

Volatiltzauon and 
Migration COPC?

Arsenic
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[k]fiuoranthene
Chrysene
Cyanide
Dibenz{a,h]anthracene
Fluoranthene
indeno[1,2.3-cd]pyrene
Iron
Lead
Manganese
Naphthalene
Pyrene
Vanadium

86 MW-4 0.430 C 0.43 yes yes
950 MW-3 0.870 C 0.87 yes yes
770 MW3 0.087 C 0.087 yes yes
910 MW-3 0.870 C 0.87 yes yes
410 MW-3 8.70 c 8.7 yes yes
900 MW-3 87 c 87 yes yes

2,104 MW-4 1,600 N 160 yes yes
19 MW-6 0.087 C 0.087 yes yes

1.800 MW-3 3,100 N 310 yes yes
430 MW-3 0.870 C 0.87 yes yes

128,521 MW-4 23,000 N 2300 yes yes
590 MW-4 400 N 400 yes yes
430 PZ-1 1,600 N 160 yes yes

1,600 MW-3 3,100 N 310 yes yes
1.600 MW-3 2,300 N 230 yes yes

89 MW-4 550 N 55 yes yes

yes. SVOC v.p. >0.01 Torr

2,4-Dimethylphenol
2-Butanone (MEK)
2-Methylnaphthalene
2-Methy!phenol
4,4‘-DDE
4,4’-DDT
4-Methyi phenol
Acenaphthene
Acenaphthylene
Acetone
Aldrin
Alpha-Chlordane
Aluminum
Anthracene
Barium
Benzene
Benzo[g,h,i]perylene
Calcium
Carbazole
Chromium
Copper
Dibenzofuran
Dieldrin
Endosulfan II
Endosulfan sulfate
Endrin
Ethylbenzene
Fluorene
Gamma-Chlordane
Magnesium
Mercury
Methoxychlor
Methylene chloride
Phenanthrene
Selenium
Toluene
Xylene (total)
Zinc

0.081 MW-5 1,600 N 160 no no
1.90 MW-4 47,000 N 4700 no no
230 MW-3 3,100 N 310 no no

0.047 MW-5 3,900 N 390 no no
0.029 SB-1 DUP 1.900 C 1.9 no no
1.50 MW-4 1.900 C 1.9 no no

0.097000 MW-5 390 N 39 no no
450 MW-3 4,700 N 470 no no
67 MW-6 23,000 N 2300 no no as pyrene

4.20 SB-1 DUP 7,800 N 780 no no
0.005 SB-1 DUP 0.038 C 0.038 no no not source related
0.007 SB-1 DUP 18 C 18 no no as chlordane • not source related
4,800 PZ-1 78,000 N 7800 no no
340 MW-3 23,000 N 2300 no no
110 SB-1 DUP 5,500 N 550 no no

.0.47 MW-6 22 C 22 no no
440 MW-3 23,000 C 23000.00 no no as pyrene

22,000 PZ-1 NA NA NA no no essential nutrient
47 MW-3 32 32 yes no not source related
22 MW-4 78,000 N 7800 no no
80 MW-4 3,100 N 310 no no
160 MW-3 310 N 31 yes no not source related

0.053 SB-1 0.040 N 0.004 yes no not source related
0.021 SB-1 DUP 4,700 N 470 no no as endosulfan - not source related
0.034 SB-1 DUP 4,700 N 470 no no as endosulfan • not source related
0.020 SB-1 DUP 23 N 2.3 no no
7.10 MW-4 7,800 N 780 no no
180 MW-3 3,100 N 310 no no

0.006 MW-5 18 C 18 no no as chlordane - not source related
6,400 PZ-1 NA NA NA no no essential nufrient
0.700 MW-4 23 N 2.3 no no
4.70 MW-4 390 N 39 no no

0.910 SB-1 DUP 85 C 85 no no
970 MW-3 23,000 N 2300 no no as pyrene
13 MW-4 390 N 39 no no

0.150 MW-6 16,000 ■ N 1600 no no
21 SB-1 160,000 N 16000 no no
115 MW-4 23,000 N 2300 no no

yes. VOC

yes. SVOC v.p. >0.01 Torr 
yes. VOC

yes, VOC

yes, VOC

yes, VOC 
yes. VOC

Notes:
RBC • USEPA Region 1)1 Risk Based Concentration (4/15/98).
Adjusted RBC - A safety factor of 0.10 was applied to any RBCs which were developed based on non-cancer effects. (The lead action level was not adjusted.)
Constituents selected for evaluation via the volatilization/migration pathway are the detected VOCs. and the detected SVOCs which have a vapor pressure greater than or equa) to 0.01 Torr. (Based on MA DEP MCP
action level - RBC is not available, therefore level was compared to the default action level
essential nutrient - element is an essential nutrient and is not considered a human health risk
not source related - pesticide which may exceed the RBC level, yet is unrelated to the MGP source
as chlordane • RBC is not available concentration is, therefore, compared to RBC for analagous compound
as endosulfan • RBC is not available concentration is, therefore, compared to RBC for analagous compound
as pyrene - RBC is not available concentration is, therefore, compared to RBC for analagous compound
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Niagara M ohawk Pow er C orporation 
South  F irst S tree t S ite  - Fulton, NY 

Hum an HeaKh Risk A sse ssm e n t 
COPC Selection

Table 5-2f. AREA 2 Ground Water
n a m e

Concentration
Tap Water 

RBC 

 __

" CaiKer Of 

Effects

;: No>cancer::T;i 

ug/L

Exceeds
RBC?
yes/no

COPC?
yes/no

Selected 88 

Migration COPC?
2,4-Dimethytphenol
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Acenaphthylene
Aluminum
Arsenic
Barium
Benzene •
Benzo[a]anthracene
Benzo[a]pyrene
Benzo(b]fluoranthene
Benzo[k]fluoranthene
Cadmium
Chrysene
Copper
Cyanide
Ethylbenzene
Fluoranthene
Fluorene
Iron
Lead
Manganese
Naphthalene
Nickel
Phenanthrene
Pyrene
Toluene
Vanadium

150 
530 
23 

460 
250
142,700

0.072
3,000

980
180
180
200
72

7
160

440
5,300

590
430
250

350,540
377

7,987
4.800

200
680
440
93

MW-4
MW-6
MW-5
MW-3
MW-6
MW-4
MW-4
MW-4
MW-4
MW-6
MW-6
MW-6
MW-6
MW-4
MW6
MW-4
MW-4'
MW-4
MW-6
MW6
MW-4
MW-4
MW-4

*MW-6
MW-4
MW-6
MW-6
MW-4
MW-4

730
1.500 
180

2,200
1,100

37.000 
0.045 
2,600 
0.360 
0.092 
o.opg 
0.092 
0.920

18
9.2

1.500 
730 

1,300
1.500
1.500
11.000 

15 
730

1.500 
730 

1,100 
1,100 
750 
260

73
150
18

220
110

3700
0.045
260
0.36

0.092
0.0092
0.092
0.92
1.8
9.2
150
73
?30
150
150
1100
15
73
150
73
110
110
75
26

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes. SVOC v.p. >0.01 Torr

yes. VOC

action level

yes. VPC

yes. SVOC v.p. >0.01 Ton-

2,4-Dinitrotoluene 1.0 MW-4 73 N 7.3 no no
2-Methylphenol 1.0 MW-4 1,800 N 180 no no
4,4'-DDE 0.022 MW-3 DUP 0.200 C 0.2 no no
4,4‘-DDT 0.032 MW-5 0.200 C 0.2 no no
Anthracene 210 MW-6 11,000 N 1100 no no
Benzo(g,h,i]perylene 100 MW6 1,100 C 1100 no no as pyrene
Beryllium 6 MW-4 73 N 7.3 no no
Calcium 500,000 MW-3 NA NA NA no no essential nutrient
Carbazole 73 MW-3 3.3 3.3 yes no not source related
Chromium 290 MW-4 37,000 N 3700 no no
Cobalt 90 MW-4 2,200 N 220 no no
Dibenzofuran 120 MW-3 24 N 2.4 yes no not source related
Dieldrin 0.015 MW-3 0.004 C 0.0042 yes . no not source related
Endosulfan 1 0.033 MW-4 220 N 22 no no as endosulfan • not source related
Endosulfan 11 0.099 MW-4 220 N 22 no no as endosulfan • not source related
Endosulfan sulfate 0.045 MW-3 DUP 220 N 22 no no as endosulfan - not source related
Endrin Aldehyde 0.004 MW-3 DUP 11 N 1.1 no no as endrin - not source related
Endrin Ketone 0.023 MVI/-3 DUP 11 N 1.1 no no as endrin - not source related
Heptachlor 0.011 MW-3 DUP 0.002 C 0.0023 yes no not source related
Heptachlor epoxide 0.051 MW-4 0.001 C 0.0012 yes no not source related
Undane 0.008 MW-3 DUP 0.052 C 0.052 no no
Magnesium 110,000 MW-3 NA NA NA no no essential nutrient
Mercury 1 MW-4 11 N 1.1 no no
Methoxychlor 0.220 MW-4 180 N 18 no no
Methylene chloride 0.880 MW-3 DUP 4.1 C 4.1 no no yes. VOC
Phenol 24 MW-4 22,000 N 2200 no no yes. SVOC v.p. >0.01 Torr
Potassium 22,000 MW-4 NA NA NA no no essential nutrient
Selenium 16 MW-4 180 N 18 no no
Sodium 75,260 MW-4 NA NA NA no no essential nutrient
Styrene . 7.3 MW-5 1,600 N 160 no no yes. VOC
Xylene (total) 800 MW-5 12,000 N 1200 no no yes, VOC
Zinc 610 MW-4 11,000 N 1100 no no
bis(2-Ethylhexyl)phthalate 1.4 MW-3 DUP 4.6 C 4.8 no no
Notes:
RBC - USEPA Region III Risk Based Concentration (4/15/98).
Adjusted RBC - A safety factor of 0.10 was applied to any RBCs which were developed based on non-cancer effects. (The lead action level was not adjusted.)
Constituents selected for evaluation via toe volatilization/migration pathway are toe detected VOCs, and the detected SVOCs which have a vapor pressure greater than or equal to 0.01 Torr. (Based on MA OEP MCP 19
action level • RBC is not available, therefore level was compared to the default action level
essential nutrient • element is an essential nutrient and is not considered a human health risk
not source related • pesticide which may exceed toe RBC level, yet is unrelated to toe MGP source
as endosulfan - RBC is not available concentration is. therefore, compared to RBC for analagous compound
as endrin - RBC is not available concentration is, therefore, compared to RBC for analagous compound
as pyrene - RBC is not available concentration is. therefore, compared to RBC for analagous compound
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N iagara M ohawk Pow er C orporation 
S ou th  F irst S tree t S ite  - Futton, NY 

Hum an Health R isk A sse ssm en t 
A m bient Air > Initial Screen ing  Evaluation

Table 5-2g. AREA 1 Ambient Air COPCs
Residential Indoor Air:

\;T'"T '̂Air;Caica'nlrabCMi::?v' Air Concentrabon TiiScreening Indoor: ? SS SBS Cancer or Non^ancer Indoor A ir
via Soil via Ground Water orGW RBC Norvcancer . Af^usted RBC QuanWative
ug/m3 ug/m3 Effects ug/m3 Evaluation?

1,1,1-Trichloroethane 1.98E-04 ND 1.98E-04 SS 1.00E-03 C 0.001 no
Acenaphthylene 3.63E-05 ND 3.63E-05 SBS 1.10E+01 N 1.10E+00 no
Benzene 1.28E-04 ND 1.28E-04 ss 2.20E-01 C 0.22 no
Ethylbenzene 1.24E-01 ND 1.24E-01 SBS 1.10E+03 N 110 no
Tetrachloroethene 1.96E-04 ND 1.96E-04 SBS 3.10E+00 C 3.1 no
Toluene 5.85E-05 ND 5.85E-05 SS 4.20E+02 N 42 no
Xylene (total) 2.11E-05 ND 2.11E-05 SS 7.30E+03 N 730 no
Excavation Outdoor Air:

Air Concentration AirConcentratiOT ; Screening Excavation ■ SS. SBS - Ambient Air jljLCahceror;;.;'-:?: Non-cancer ExcavBtiohAirii!i;>.:;'
via Soil via Ground Water A^ Concerdration orGW RBC Nonr'Cancer Quantitative
ug/m3 ug/m3 ug/m3 Media? ug/m3 Effects T'+'J<?ug/rrOT;;T : Evaluation?

1,1,1-Trichloroethane 9.46E-05 ND 9.46E-05 SS 1.00E-03 C 0.001 no
Acenaphthylene 1.6E-05 ND 1.60E-05 SBS 1.10E+01 N 1.10E+00 no
Benzene 6.56E-05 ND 6.56E-05 SS 2.20E-01 C 0.22 no
Ethylbenzene 5.44E-02 ND 5.44E-02 SBS . 1.10E+03 N 110 no
Tetrachloroethene 9.05E-05 ND 9.05E-05 SBS 3.10E+00 C 3.1 no
Toluene 2.78E-05 ND 2.78E-05 SS 4.20E+02 N 42 no
Xylene (total) 9.59E-06 ND 9.59E-06 SS 7.30E+03 N 730 no
Notes:
RBC - USEPA Region III Risk Based Concentration (4/15/98).
Adjusted RBC - A safety factor of 0.10 was applied to any RBCs which were developed based on non-cancer effects.
Constituents selected for evaluation via the volatilization/migration pathway are the detected VOCs, and the detected SVOCs which have a vapor pressure greater than or equal to 0.01 Torr. (Based on MA DEP
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Niagara M ohawk Pow er C orporation 
South  F irst S tree t S ite - Fulton, NY 

Human Health R isk A sse ssm en t 
A m bient Air > Initial Screen ing  Evaluation

Table 5-2h. AREA 2 Ambient Air COPCs
Residential Indoor Air:

Air Concentration ; 
via Soil 

■ ■u9/m3=v

I^MQCoocenti^ 
:viaGround NA/ater

iJScrMning Indow; 
Air Concentration

SS. SBS 

Med^?

Ambient Ak- 
R8C 

• ^ m 3 :

Cancer or 
N ononcer

;:U.ij:iffeCt8jU:;'

Noivcancar.i 
Adjusted RBC i

indoor Air 
Quantitative : 
Evaluation?:

2-Butanone (MEK) 1.60E-04 ND 1.60E-04 SBS 1.00E+03 N 1.00E+02 no
Acenaphthylene (as pyrene) ND 3.35E-01 3.35E-01 GW 1.10E+02 N 1.10E+01 no
Acetone 2.07E-03 ND 2.07E-03 - SBS 7.80E+03 N 7.80E+02 no
Benzene 3.01 E-02 6.29E+01 6.29E+01 GW 2.20E-01 C 2.20E-01 yes
Ethylbenzene 2.67E-01 5.84E+01 5.87E+01 SBS.GW 1.10E+03 N 1.10E+02 no
Methylene Chloride 2.56E-02 2.69E-02 5.25E-02 SBS.GW - 3.80E+00 C 3.80E+00 no
Naphthalene ND 2.37E+01 2.37E+01 GW 3.70E-01 N 3.70E-02 yes
Phenol ND 1.11E-04 1.11E-04 ' GW 2.20E+03 N 2.20E+02 no
Styrene ND 3.43E-01 3.43E-01 GW 1.00E+03 N t.OOE+02 no
Toluene 8.78E-03 7.21E+00 7.22E+00 SBS.GW ■ 4.20E+02 N 4.20E+01 no
Xylene (total) 4.43E-01 4.60E+01 4.64E+01 SBS.GW 7.30E+03 N 7.30E+02 no
Excavation Outdoor Air:
NAME Air Concenfration S;ijhAir CbnMntratiori; Screening Excavation: : : SS. SBS ;i;:L::jCahcer.or->;p Non+cancer ;; ; Excavation A ir :

via Soil via Ground Water AirConrantration orGW RBC :iUi!N6nijicanp^Y;;; Adjusted RBC Quantitative
Media? ug/m3 Effects ug/m3 Evaluation?

2-Butanone (MEK) 8.06E-05 ND 8.06E-05 SBS 1.00E+03 N 1.00E+02 no
Acenaphthylene (as pyrene) ND 1.71E-01 1.71E-01 GW 1.10E+02 N 1.10E+01 no
Acetone 1.14E-03 ND 1.14E-03 SBS 7.80E+03 N 7.80E+02 no
Benzene 6.27E-03 3.22E+01 3.22E+01 GW 2.20E-01 C 2.20E-01 yes
Ethylbenzene 8.07E-05 2.99E+01 2.99E+01 SBS 1.10E+03 N 1.10E+02 no
Methylene Chloride 1.27E-02 1.38E-02 2.65E-02 SBS.GW 3.80E+00 C 3.80E+00 no
Naphthalene ND 1.21 E+01 1.21E+01 GW 3.70E-01 N 3.70E-02 yes
Phenol ND 5.70E-05 5.70E-05 GW 2.20E-03 N 2.20E-04 no
Styrene ND 1.76E-01 1.76E-01 GW 1.00E+03 N 1.00E+02 no
Toluene 3.86E-04 3.69E+00 3.69E+00 SBS.GW 4.20E+02 N 4.20E+01 no
Xylene (total) 1.78E-04 2.36E+01 2.36E+01 SBS.GW 7.30E+03 N 7.30E+02 no
Notes:
RBC - USEPA Region III Risk Based Concentration {4/15/98).
Adjusted RBC • A safety factor of 0.10 viras applied to any RBCs which were developed based on non-cancer effects.
Constituents selected for evaluation via the volatilization/migration pathway are the detected VOCs, and the detected SVOCs which have a vapor pressure greater than or equal to 0.01 Tor
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Niagara Mohawk Power Com pany 
South First S treet Site - Fulton, NY 

Human Health Risk Evaluation 
R epresentative Exposure Poin t C oncentrations for Soil, G round Water, and Ambient Air

Table 5»3a. Area 1 Residential Scenario  Exposure Point C oncentrations
NAME Surface Soil 

ug/kg

e  Point C oncentrations

ALUMINUM _
ARSENIC ‘ f t
BEN^[A]PYRENE
BENZO[B]FLUORANTHENE r
BEN2[AJANTHRACENE
CYANIDE* (FREE)"
INDENO[1,2.3-C,D)PYRENE
IRON
LEAD
MANGANESE-NONFOOD

9,600
9
4
50
_3
010
^ 4  ^

'  ' '  Z4._000" _ “  
120 
510

Table 5-3b. Area 1 C onstruction  Scenario  Exposur
NAME Surface Soil Subsurface Soil G round W ater

ug/kg ug/kg ug/L
ALUMINUM 9,600 170,000
AROCLOR-1242 1 4 .
ARSENIC ^ 9 4 100
BARIUM 4 J o d ' ‘ '
BENZO(A]PYRENE 4 38
BENZO(B]FLUORANTHENE :i 50 62
BENZ[A]ANTHRACENE \ 3.6 ^
BERYLLIUM f t  ” ’  ”  '"a
CADMIUM-WATER 31
COPPER 650
CYANIDE (FREE) 810 601
INDENOil ,2>C,DIPYRENE: , ' 4 4 34
IRON 24,000 17,000 320,000
LEAD ’ 260
MANGANESE-NONFOOD 510 - 500 15,000
MERCURY (iri^rbanic) 2 1
NICKEL 270
VANADIUM " ^270 ..................
ZINC 29
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Niagara Mohawk Pow er Company 
South First S tree t Site - Fulton, NY 

Human Health Risk Evaluation 
R epresentative Exposure Point C oncentrations for Soli, G round Water, and Ambient Air

Table 5-3c. Area 2 Residential Scenario  E xposure Point C oncentrations
NAME Surface Soli 

ug/kg
indoor Air 

ug/m3
ARSENIC
BENZENE
BENZOIAJPYRENE
BENZOfBlELOORANTHENE :
BEN2[A]ANTHRACENE _  _
INDENO|1,2(3*0 ,DJPYRENE '
IRON
man g anese -No n fo o 'd
NAPHTHALENE

6

19 
22 
14 

, 11 
14,000 
’ 440

I 7* 

2.6*
* - Modeled Indoor Air (basement) concentrations were adjusted by 0.1 to reflect in-home dilution.

Table 5-3d. Area 2 C onstruction Scenario  Exposure Point C oncentrations
NAME Surface Soil Subsu rface  Soli G round W ater Ambient Air

ug/kg ug/kg ug/L ug/m3
2,4-DIMETHYLPHENOL 150
2-METHYLNAPHTHALENEf * y * "'^'*‘ " ”"“ ''536
4-METHYLPHENOL 23
ACENAPHTHENE

X - e
y  7  „ " 4^

ACENAPHTHYLENE 250
ALUMINUM T42600™''
ARSENIC 6 86 0.072
BARIUM “3000 ^
BENZENE 960 50
BENZO[A)PYRENE ' , 19 770 '  ' " 180
BENZO[B)FLUORANTHENE 22 910 200
BEN20[KIFLUORANTHENE .^10 ' “ “  72
8ENZ[A]ANTHRAC£NE 14 950 180
CADMIUM ■ ‘ y " “
COPPER 440
CHRYSENE 900 y 160 '
CYANIDE 5300
DIBENZ(A;H1ANTHRACENE , y  19 ■ ‘
ETHYLBENZENE 590 ^
ku o ^N T H E N E 1 .806“ ■ 430 ’ '
FLUORENE 250
INDE’NOIU.iCiDlPYRENE/: 11 430
IRON 14,000 128,521 ^ 350540

“ ‘ 590’  " 377
MANGANESE-NONFOOD 440 430 7987
NAPHTHALENE* 1,600 4,800 17
NICKEL 200
PHENANTHRENE 680
PYRENE 1,600 440
TOLUENE 93
VANADIUM 89 240

Table 5-3e. Area 2 Church Scenario Exposure Polrit  C oncentrations
NAME Indoor Air

ug/m3
BENZENE 1.26
NAPHTHkENE

l:\DIV76\PROJECTS\11ie08115_RPTS\HHRA\VPR3REV1,WB2 
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Table 5-5. Chronic daily intake equations.
Pathway Equation* to C alcu late  Ch ro n ic Daily Intake (CDI)

Incidental Ingestion of Soil or Sediment

C D I =
C^ii* n t * F I* E F * E D * lE -6  kg/mg 

BW *AT

Dermal Contact with Soil or Sediment

C D I =
C^ii*SA *A B S *A F *E F *E D * lE -6  kg/mg

BW *AT

Incidental Ingestion of Water
n p i  -  C ^ * IR *E T *E F *E D  

BW *AT

Dermal Contact with Water

C D I =
C *S A *P C *E T *E F *E D *O .Q Q \ Vml

BW *AT

Inhalation of Ambient Air
_ C „,^*IR *E T*E F*E D  

BW *AT

-  The acronyms for the chronic daily intake parameters that are presented in this table are defined in Tables 5-6a through 5-6d.

February 24,1999
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Table 5-6a. Chronic daily intake parameter estimates - adult resident.

Pathway Parameter Description Value Justification Reference

General EF Exposure Frequency (days/year) 3 5 0 Conservative Estimate

ED Exposure Duration (years) 3 0 Average and upper 9 5 percentile for time spent at a a
given fesidence for the United States population

BW Body Weight (kg) 7 0 U SEPA recommended value for adults b

A T Averaging time (non-cancer) (days) 1 0 ,9 5 0 U SEPA recommended value b

A T Averaging Time (cancer) (days) 2 5 ,5 5 0 U SEPA recommended value b

Incidental Ingestion ^ s o il Concentration in Soil (mg/kg) Chem . Spec. Based on analytical data Chem . Spec.
of, and Dermal

IRsoil Soil Ingestion Rate (mg/day) 10 0 U SEPA recommended value c
Contact with Soils

SA Skin Surface Area Available (cm^/day) 5 8 0 0 The value is 2 5 %  of the upper 95th percentile total d
skin surface area for adults in the United States.

A F Soil to Skin Adherence Factor (mg/cm^) 0 .8 2 U SEPA value for Gardeners No.1 U SEPA 19 9 7
Table 6 -1 2

ABS Absorbtion Constant (no units) Chem . Spec. Value obtained from literature review Chem . Spec.

Inhalation of Ambient Concentration in air (mg/m^) Chem ./Site The air concentrations for V O C s were calculated e
Air C a i, Specific using chem ical and site specific data.

IR a i, Inhalation rate (m®/hour) 1 .0 2 The rate reflects USEPA inhalation rate for medium USEPA 19 9 7
activities. Table 5 -2

ET Exposure time (hours) 16 Conservative Judgement. The value represents the
time likely spent indoors during the day.

February 10, 1999
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Table 5-6b. Chronic daily intake parameter estimates - child resident.

Pathway Parameter Description Value Justification Reference

General EF Exposure Frequency (days/year) 3 5 0 Conservative Estimate

ED Exposure Duration (years) 6 Default ED for child e
BW Body Weight (kg) 16 Default body weight for child e
A T Averaging time (non-cancer) (days) 2 1 9 0 U SEPA recommended value a

A T Averaging Tim e (cancer) (days) 2 5 ,5 5 0 U SEPA recommended value a

Incidental Ingestion ^ s o il Concentration in Soil (mg/kg) Chem . Spec. Based on analytical data Chem . Spec.
of, and Dermal 

Contact with Soils
‘ Rsoi,

SA

Soil Ingestion Rate (mg/day) 

Skin Surface Area Available 
(cm’ /day)

2 00

2 3 0 0

U SEPA recommended value

The value is 2 5 %  of the upper 95th percentile total 
skin Surface area for children aged 6 years or under in 
the United States.

e 

d, b

A F Soil to Skin Adherence Factor 
(mg/cm’ )

0 .4 3 3 The rate reflects U SEPA inhalation rate for elementary 
children for fast activities.

U SEPA 19 9 7  
Table 6 -1 2

A B S Absorbtion Constant (no units) Chem . Spec. Value obtained from literature. Chem . Spec.

Inhalation of Ambient 
Air C a .,

Concentration in air (mg/m^) Chem ./Site
Specific

The air concentrations for V O C s were calculated using 
chemical and site specific data.

c

IR a i, Inhalation rate (m^/hour) 0.96 The rate reflects U SEPA inhalation rate elementary 
children for medium activities.

USEPA 19 9 7  
Table 5 -2

ET Exposure time (hours/day) 16 Conservative Judgement. The value represents the 
time likely spent indoors during the day.

February 10, 1999
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Table 5-6c. Chronic daily intake parameter estimates - construction worker.

Pathway Param eter Description V alue Justification Reference

General E F  Exposure Frequency (days/year) 60

ED  Exposure Duration (years) 1

BW Body Weight (kg) 70

AT Averaging time (non-cancer) (days) 365

AT_____ Averaging Tim e (cancer) (days)_____________25,550

Judgement for estimated duration of construction activities 

Judgement

U S E P A  recommended vaiue for aduits 

U S E P A  recommended value

b

b

b

Incidental Ingestion 
of, and Dermal 
Contact with 
Surface/Sub- 
Surface Soils

Csoii Concentration in Soil (mg/kg)

IRsoii Soil Ingestion Rate (mg/day)

SA  Skin Surface Area Available (cm^/day)

A F Soil to Skin Adherence Factor
(mg/cm^)

ABS Absorbtion Constant (no units)________

Chem . Spec. Based on analytical data 

480 U S E P A  recommended value

5800 The value is 2 5 %  of the upper 95th percentile total skin
surface area for adults in the United States.

0.433 Adherence Factor value for construction workers

Chem . Spec. Value obtained from literature review__________________

Chem. Spec, 

c 

d

U S E P A  19 97  
Table 6 -12  

Chem . Spec.

Incidental Ingestion 
of, and Dermal 
Contact with 
Shallow Ground 
Water

IRgw

ET

SA

P C

Concentration in Ground Water (mg/l) Chem . Spec. 

Ground Water Ingestion Rate (I/hour) 0.01

Exposure Tim e (hours/day) 1

Skin Surface Area Available (cm^) 5800

Permeability Constant (cm/hour)________ Chem . Spec.

Based on analytical data Chem . Spec.

U S E P A  recommended value is 50 ml/hour for swimming. b
Contact with groundwater during construction activities result 
in less incidental ingestion relative to swimming. Thus, 10  
ml/hour was used.

Conservative estimates of possible contact time with 
groundwater during construction activities

The value is 2 5 %  of the upper 95th percentile total skin d
surface area for adults in the United States.

Value obtained from literature review d

Inhalation of 
Outdoor Air

Cair - Concentration in air (mg/m°) 

IRjas, Inhalation Rate (m®/hour)

E T Exposure Time (hours/day)

Chem ./Site The air concentrations for V O C s were calculated using
Specific chemical and site specific data.

1.68  The rate reflects average inhalation rate for fast activities.

8 The upper bound value represents the number of hours in the
______________ typical work day.___________________________________________

U S E P A  19 97  
Table 5-2

February 10, 1999
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Table 5-6d. Chronic daily intake parameter estimates - church staff workers.

Pathw ay Param eter D escription Value Justification Reference

General E F Exposure Frequency (days/year) 250 Judgment c
ED Exposure Duration (years) 25 Average and upper 95th percentile for the 

time spent working at one location by an 
individual in the United States

c,f

BW Body Weight (kg) 70 U S E P A  recommended value for adults b
A T Averaging time (non-cancer) (days) 9 ,12 5 U S E P A  recommended value b
A T Averaging Tim e (cancer) (days) 2 555 0 U S E P A  recommended value b

Inhalation of Ambient 
Air c . .

Concentration in air (mg/m®) Chem ./Site
Specific

The air concentrations for V O C s were 
calculated using chemical and site 
specific data.

e

IRair Inhalation rate (m®/hour) 1.0 2 The average and upper bound rates 
reflect U S E P A s recommended inhalation 
rates for medium activities.

U S E P A  1997  
Table 6 -12

E T Exposure time (hours) 4 Judgement -  The assum ed number of 
hours per day worked by a part-time 
clerical worker.

Notes and References to Table 5-6a through 5-d:

a) U.S. EPA 1989, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A) Interim Final, EPA/540/1089/002

b) U.S. EPA 1989, Exposure Factors Handbook, EP/V600/8-89/043

c) U.S. EPA, 1991 Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part B) Interim Final

d) U.S. EPA, 1992, Dermal Exposure Assessment: Principles and Applications EP/V600/8-91/01 IB

e) USEPA 1991, Risk Assessment Guidance for Superfund, Supplement Guidance, Standard Default Exposure Factors.

f) US Department of Labor Statistics, 1990

g) U.S. EPA 1997, Exposure Factors Handbook

February 10, 1999
I:\D 1V 76 \P R 0JE C T S \1 1 18081\5 R P T S \H H R A \C D I-C S .T B L



h a^ ^ ^ e rNiagara M ohaW lW rwer Corporation 
South First s tre e t  Site - Fulton, NY 

Human Health R isk A ssessm en t

Table 5-7. Toxicological Data
Chemical Oral Oral i+inh'alation tnhalaUon Cbhfidehce Non-cancer : Uncertainty Oral Inhalation Weight of Weight of . Cancer ; Cancer Basis / Notes

RfD RfD RfD RfD - Level Notes/Basis / Modifying : Slope Factor : Slope Factor -: Slope Factor Slope Factor : Ewdence : Evidence Type
Source mg.1cg-day mg^g-day Source Source mgrtcg-day Source :i:mb/kg!^y: &iurc8 - i i ^ ^ g ^ i

1.1,1-TRICHLOROETHANE 2.00E-02 EPA-NCEA 2B6E 01 EPA-NCEA
2,4-DrMETHVLPHENOL' '  '  " < 2 OOE-02 IRIS
2-METHYLNAPHTHALENE 4.00E-02 EPA-NCEA
2-METHYLPHENOL 5 OOE'02 IRIS
4-METHYLPHENO^ 5.00E-03 EPA-NCEA
ACENAPHTHENE 6 OOE-02 IRIS I I P J J I I
ACETONE 1.boE-01 IRIS
ALUMINUM 1 OOEfOO EPA-NCEA 1 OOE-03 EPA-NCEA
ANTHRACENE 3ffl]£^01 ......IRIS.....
AROCLOR-1242 (values for Aroclor 1254) ^2.00E+00 IRIS 2 00E+00 IRIS B2 (PCBs) IRIS (PCBs) liver tumors in female rats
Arsenic 3.00E-04 IRIS med << subchronic. 3.1 I.SOE+OQ IRIS 1.51E+01 iRjs A IRIS lung sufficient evidence in human data
BARIUM 7 OOE-02 IRIS 140E04 HFPRT Alt med increased blood pressur human s lu ^ 3 1 D IRIS
BENZENE 3£qE^3^ EPA^NC^ 1.70E-03 EPA-NCEA 2?90E-02 IRIS 2.90E-02 IRIS A IRIS leukemia human studies
BENZO[AJPYRENE 7 30E+00 IRIS 3 10E+00 i EPArNCEA ; B2 IRIS mulLp'e animal studies inadequate human data
BENZO[B]FLUORANTHENE 7.30E-01 EPA NCEA B2 IRIS sufficient animal bioassays, no human data
BENZO(K]FLUORANTHENE 7 30E-02 EPA-NCEA B2 IRIS sufficient animal bioassays no human data
BENZ[A]ANTHRACENE ^  ^ 7 .3 ^ ^ i EPA-NCI^''' ' B2 IRIS sufficient animat bioassays. no human data
BERYLUUM 2 OOE-03 IRIS 5 70E06 IRIS 8 40E+00 IRIS
BIS(2-ETHYLHEXYL)PHTHAL^TE 2.00E-02 IRIS 1 40E 02 ims 1 40E-02 EPA-NCEA
CADMIUM WATER 5 OOE-04 IRIS high : significant proteinuna ::: / 10 1 6 30E+00 IRIS B1 IRIS occupational epidemiological stutfiea
CHRYSENE EPA-NCEA B2 IRIS suffioeni animal bioassays. no human data
COPPER ^ 4 00E-02 EPA NCEA
CYANIDE (FREE) 2.boE^2 med rat chronic oral study 100.5 D IRIS lack of data
D1BENZ[A HJANTHRACENE 7 30E-fOO EPA-NCEA B2 IRIS sufficient animal bioassays. no human data
ETHYLBENZENE 1.00E-01 IRIS 2 90E-01 IRIS low liver and kidney toxicity 1000,1 D IR|S_ 1 lack of animal bioassays and human studies
FlUORAMTHENE 4 OOE 02

~ I-*

FLUORENE 4.00E-02 IRIS
INDEN0It,2>C.D]PYRENE 7 30E 01 EPA-NCEA B2* IRIS sufficieni animal bioassays. no human data
IRON 3.00E-01 EPA-NCEA
MANGANESE-NONFOOD 2 OOE 02 1 IRIS 1 43E-05 IRIS med CN^ effects i l H H I I B 1 1 D '  IRIS inadequate data
Mercury (morganic - as chlonde) 3.6oE.04 IRIS " 8 57E-05 HEAST AH D IRJS9^7 inadequate data
METHYL ETHYL KETONE (2 BUTANONE) 6 00E-01 IRIS 2 66E 01 IRIS
METHYLENE CHLORIDE 6.00E-02 IRIS 8.60E-01 E P ^ C ^ ^ 7 50E-03 IRIS 1 65E-03 IRIS
NAPHTHALENE 4 OOE-02 EPA-NCEA 1 OOE 04 EPA NCEa l i i l f i i S l l l f i i i l i i i D IRIS no human data, inadequate animal b loass^
PHENOL 6 OOE 01 IRIS
POLYCHLORINATED BIPHENYLS _ ’ *'2 00E ^0 | IRIS ^ 2.00E^o6 ' IRIS

-..J. r y, , - M. . . -

PYRENE 3.00E-02 IRIS
s e l e n iu m ' 5 00E-03 IRIS
STYRENE 2.00E-01 IRIS 2.86E-01 IRIS med liver and red blood cell 1000, 1
TETRACHLOROETHENE 1 OOE 02 IRIS 1 40E-01 EPA-NCEA Hvw ahdikldriey weight’ 

loss
5 20E-02 EPArNCEA 2 00E-03 EPA-NCEA

TOLUENE 2.00E-01^ IRIS 1.14E-01 IRIS med 1000, 1 0 IRIS no human data, inadequate animal data
TRICHLOROETHENE fiOOE-03 EPA NCEA 1 lOE-02 EPA-NCEA e OOE-03 EPA-NCEA™
VANADIUM
XYLENES

7.obi-03 
2 OOE+00

EPA-NCI=A
IRIS

.(o-Xylene).
med (o^Xylene) hyperactivity

(.xylene)
D IRIS 0000 inadequate ammai data, no hunun data

ZINC 3.00E-01 IRIS
N o te s :

IRIS'  Integrated Risk Information System
EPA-NCEA • USEPA National Center for En Ironmental Assessment
HEAST - USEPA Health EffecU Summary T ble
HEAST Alt - USEPA Health Effects Summa y Table alternate value

EPA 1991 > U.S. Environmental Protection gency (USEPA). 1991. Letter to P. VanLeeuwen from P.P. Hurst, RE: Oral and Dermal Absorption Factors. Auguste, 1991.
EPA 1992a- U.S. Environmental Protection gency (USEPA). 1992. Letter to K. Warren from J.S. Dollarhide, RE: Dermal Absorption Factors for multiple chemicals. December 15,1992.
EPA 1992b-U.S. Environmental Protection gency (USEPA). 1992. Dermal Exposure Assessment Princi|:Hes and Applications. Interim Report. Office of Research and Development EPA/600/8-91/011B. January.
EPA Reg V 1994 - U.S. Environmental Prot ction Agency, Region V (USEPA. Region V). 1994. Letter to J.A. Heimbuch from E.J. Hanlon RE; Floodplains/Wetland Cleanup Goals Issue. Fields Brook Superfund Site. October 20.1994.
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INiagara Mohawk P’̂ f ;  C orporation 
South First S tree t Site - Fulton, NY 

Human Health Risk A sse ssm en t

#

Table 5-7. Toxicological Data
|P!::j:.;QbPeHfrialP 

Absorbtion Factor 
mgflcfl-day

Dermal 
Absorbtion Factor 

Source

Hi: Gastrointestinal, ' 
Absorbtion Factor ; 

  :

Gastrointestinal ; 
Absorbtion Factor 

Source

Permeability Permeability 
Constant Constant

mg/kg-d^ Source v o c

Tap Water liiKii^HlAiTibidht Airii:ii|Hi;|; 5
Residential

ugl\ 1 iiEffectiil:.;. ug/m3 1 'iiEffect;:;:): =l;i;Effed.>+;: : iiiHEffec
y 5.4E+02 N 1.0E+03 N 4.1E+04 N 1.6E+03 N

7 3E+02 N 7.3E+01 N 4 1E+04 N 1 6E+03 N
""l.5E+03 N 1.5E+02 N 8.2E+04 N 3.1E+03 N

i.SEios ' N Ib E +02 N 1 OE+05 N 3.9E+03
1.8E+02 j i .. 1.8E+01 N 1.0E+04 N .... 3.9E+02 N
2 2E+03 N ' 2.2E+02 N 1 2E+05 N "((4.7Et03 N

y 3.7E+03 n ' 3.7E+02 N 2.0E+05 N 7.8E+03 N
3 7E+04 N 3 7E+C0 N 2.0E+06 ' n 7.BE+04 N
1.1E+04 ^^N " 1.1E+03 N 6 1E+05 N 2 3E+04 N
3 3E-02 C 3 IE-03 C 2 9E+00 C 3 2E-01 ' C
4 5E 02 C 4. IE-04 C "  a^BE+do C 4 3E01 C

"2'.6E+03 N 5.1E-0r : N 1 4E+05 N 5 5E+03 N
y 3 6E-01 C 2 2E-01 C 2.0E+02 C 2 2E+01 C

9 2E 03 : C : 2 0E-Q3 C 7 6E-0I C 8 7E-02 C
9 2E 02 C 8 6E 03 c 7 8E+00 C 8.7E-01 C
9 2E-D1 c 86E 02 C 7 8E+01 c 8.7E+00 c
9 ii-0 2 ""c ..... 8.6E-03 ‘ c  ' ' 7.8E+00 c 8.7E-01 c
7 3E+01 N 7 5E04 c 4 1E+03 i N 1 6E+02 N

' 4.8E+00 C 4 5E-01 c 4.1E+02 c 4.6E+01 c
1 BE+Ot N 9 9E-04 c 1 OE+03 N “ 3 9E+01 N i
9.2E+00 C 86E 01 c 7.8E+02 c 8.7E+01 c
1 5E403 N 15E+02 N 8 2E+04 N 3.1E+03 N
7.3E+02 " "^N......... 7.3i+01 N 4.1E+04 N 1 6E+03 N
9 2E-03 8 6E-04 C 7 8E-01 C , B.7E-02 C

y 1.3E+03 N 1.1E+03 ^N 2.0i+05 ^  7.8E+03 N
1 5E+03 N 1 5E+02 8 2E+04 N 3 1E+03 N
1 5E+03 N ' ' 1 5E+02 N 8 2E+04 N 3 1E+03 N
9 2E 02 C ^ 8 6E-03 C 7 8E+00 c 8.7E-01' c
1.1E+04 ...N........ 1.1E+03 ....N 6.1E+05 N 2.3E+04 N
7 3E+02 N 5 2E02 n " " ' 4 1E+04 N lBE+03 N
1 .1E+01 N 3.1E-01 N 6.1E+02 N 2 3E+01 N

y 1 9E403 N 10E+03 1 2E+06 N '4.7E+04 N
y 4.1 E+00 C 3.8E+do C 7.6E+02 c 8.5E+01 c

1 5E+03 N 3 7E01 N 6 2E+04 N 31E+03 N
2 2E+04 N 2 2E+03 N 1.2E+06 N ...  4.7E+04 N
3 3E 02 C 3 IE-03 c 2 9E+00 C 3 2E-01 c
1.1E+03 N 1.1E+02 N 6.1E+04 ' " n ......... 2.3E+03 N
18E+02 ”  N “̂' ^ iE +01 N 10E+04 ; N 3.9E+02 N

y 1.6E+03 N 1.0E+03 N 4.1E+05 N 1.6E+04 N
y 1 1E+00 C 3.1E+00 C 1 1E+Q2 C 1 2E+01 C
y 7.5E+02 ... .N, 4.2E+02 N 4 1E+05 N 16E+04 N
y 1 6E+00 C 1 OE+00 C 5 2E+02 C 5.BE+01 C

2.6E+62 N 2.6E+0 1 . N 1.4E+04 N 5.5E+02 N
y 1 2E+04 7.3E+03 N 4 lE^Oe ' M 16E+06 N

1.1E+04 N 1.1E+03 N 6.1E+05 N 2.3E+04 N

1,1,1-TRICHLOROETHANE 0.0005 EPA1992a 1 EPARegV, 1994 0.017 ^EPA,J£92b
2 4-DlMETHYLPHENOL 01 Ryan 1987 0 5 Ryan 1987 0 11 EPA 1992b |
2-METHYLNAPHTHALENE 0.1 Default value 0.5^ Default value
2-METHYLPHENOL ^  01 Ryan, 1987 0.5 *  ̂ Ryan, 1987 '  ‘  O i l  EPA, 1992b !
4-METHYLPHENOL 0.25 EPA RegV, 1994 1 EPA RegV, 1994 0.11 EPA, 1992b
ACENAPHTHENE ^ ° _  0 03 EPA RegV, 1994 1 EPA RegV, 1994 0 13 " EPA. 1992b i
ACETONE ' EPA 1992a 0.83 EPA 1992a ' 0.00057 ^  EPA, 1992b
ALUMINUM 0 01 ATSDR 1990a 0 05 EPA 1991 0C01 EPA 1992b |
ANTHRACENE 0.03 EPA RegV, 1994 0.50 EPA RegV, 1994 0.26 ^  EPA. 1992b
AROCLOR-1242 (values for Aroclor 1254) 006 EPA RogV 1994 095 EPARegV19>M 160 EPA 1992b
Arsenic 0 001 EPA, 1992a 0 95 EPA. 1991 0 001 EPA, 1992b
BARIUM '  0001 EPARetfV,l994 005 „ EPA. 1991 '  0001 ERA. 1902b
BENZENE 0 0005 EPA 19Q2a 1 EP« 1991 O il EPA 1992b
BENZO[A]PYRENE 0 03 EPA RcgV 1994 0 5 EPA Reg V 1994 1 2 EPA 1992b I
BENZOIBIFLUORANTHENE 0 03 EPARegV 1994 05  EPARegV 1994 1 2 EPA 1992b
BENZ0[K1FLU0RANTHENE 0 03 EPA RegV 1994 OS EPA RegV 1994 1 1 EPA 1992b
BENZIAIANTHRACENE 0 03 EPA RegV 1994 0 5 EPA Req V 1994 0 81 EPA 1992b
BERYLLIUM 0 001 EPA RcgV 1994 0 01 EPA 1991 0 001 EPA 1992b
BIS(2-ETHYLHEXYL)p"h THALATE 0 25 EPA RegV. 1994 0 25 EPA RegV, 1994 0 033 EPA. 1992b
CADMIUM-WATER "  ̂ "  0 001 EPA RegV 1994 0 025 ^ EPA. 1097  ̂ 0 001 _  EPA, 1992b
CHRYSENE 0 03 EPA Pegv 1994 0 5 EPA RegV 1994 0 81 EPA 1992b
COPPER 0 001 EPA 1992a 0 6 EPA RegV 1994 0 001 EPA 1092b
CYANIDE (FREE) 0 001 EPARegV. 1994 0 72 EPARegV, 1994 0001 EPA, 1992b
DIBENZfA HfANTHRACENE 0 03 EPARegV 1994 0 5 EPARegV 1994 2 7 EPA 1992b |
ETHYLBENZENE 0 03 EPA 1992a 0 9 EPA 1991 1 EPA 1992b
FLUORANTHENE 0 03 EPA RegV 1994 0 5 EPARegV 1994 0 36 EPA, 1992b
FLUORENE 0 03 EPA RegV, 1994 1 EPARegV. 1994 0 17 EPA, 1992b
INDENO|1.2.S-C.O|PYRENE 0 03 E>ARegV. 1994 “  05  ~ EPARegV, 1994' 1.9 ERA. 1902b ;;
IRON 0.01 Ryan, 1987 0.1  ̂ NRC, 1989 _  O.OOĴ  EPA, 1992^
MANGANESE-NONFOOD ' 001 EPA, 1M2a 0.03^' EPA Reg V. 1994' ’  OOOV ° '  EPA" 1992b'*l
Mercury (inorganic - as chloride)'  0.001 EPARegV, 1994 0.15 EPARegV, 1994 0.001 EPA. 1992^
METHYL ETHYL KETONE (2-BUTANONE) 0 01 Default value 0 8 Default va'us
MiTHYLENE CHLORID^^ . . EPA RegV. 1994 " 1 _  EPA, 1991 0.0045 EPA. 1992b
NAPHTHALENE " ' < ^^5  EPARegV 1994" f  * EPARegV, 1994 _ 007  ̂ EPA. 1992b ^
PHENOL 1 EPA, 1992a ^ 0.9 ERA. 1991 0.0082 EPA, 1992b
POLYCHLORINATED BIPHENYLS 006 EPARegV. 1994 "  0 95 “  EPARegV, 1994 16 EPA, 1992b
PYRENE 0 03 EPA RegV, 1994 0 6 EPA RegV, 1994 0 53 EPA. 1992b
SELENIUM 0.001 EPARegV. 1994 - 0 95 EPARegV, 1994 0 001 EPA,’lW 2b i
STYRENE 0.1 Default value O.S Default value
TETRACHLOROETHENE " 0 03 , EPA. 1992r  ̂ " ''1 EPA, 1991 0 37 EPA, 1992b ■
TOLUENE 0 03 EPA 1992a 1 EPA 1991 1 EPA 1992b
TRICHLOROETHENE “  00005 EPA, 1992a -  -  ̂  ̂ - ^23 ' EPA, 1992b
VANADIUM 0.001 EPARegV, 1994 0.01 EPA. 1991 0.001 EPA. 1992b
XYLENES  ̂ 0 03 EPA. 1992a '  0.9 EPA, 1991 0 08 EPA. 1992b
ZINC  ̂ b.CIOI EPARegV 1994 - —  -  EPARegV. 1994 0.001 EPA, 1992b
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1) Survey Map showing a location survey on Part of Lots S i 6 - Block 157, City of Fulton2) Abstract of Title dated Sept. 8. 1993 , by Oswego Volley Abstroct Corp.
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'M W ^ 3 n
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1) Survey Mop shoeing a location survey on Part of Lots S fc & - Block 157, City of Fulton2) Abstroct of Title doted Sept. 9, 1993 , by Qswego 
Valley Abstract Corp.

FIELD WORK DONE FOR THE ADDITION □r TDPO AND MONITORING WELL LOCATIONS DONE ON 0/19/96
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O'BRIEN &  G E R E  E N G I N E E R S ,  INC.

T E S T  B O R I N G  L O G R E P O R T  O F  B O R I N G

M W - 1
Client: N iagara M ohawk 

Loc: Fulton, NY

I No.: 1118.081
B oring C om pany: P arra tt Wolff, Inc. 
Forem an: B rian W aters

Sampler: 2” Split Spoon

Hammer; 140 lbs.

Fall: 30"
S ta rt Date: 
End Date;

Page 1 of 2
Location:

7/9/96
7/9/96

S creen
R iser

OBG G eolog

Depth
Below
G rade

0

10

15

20

m

No.

St: C haw n O'Dell

D epth
(feet)

4-6

6-8

8-10

10-12

12-14

•> 1(4-16-

A A
\ \

18-20

20-22

Blows
16"

3-4
3-8

18-50
50/0.2

2 1-15
23-25

5-10
8-9

7-8
15-14

13-28
44-51

24-50/0.4

27-32
37-34

16-38
51-51

P enetr/
R ecovery

272'

1.271.2'

2/0.3'

2'/2'

2'/2'

2'/2'

0.9/0.9'

2.0/2.0'

2.0/2.0'

"N"
Value

50(+)

38

18

23

72

50(+)

69

89

Sam ple D escription

Augered to 4 ft., due to the test pit 
excavation.

Pale moderate yellowish brown (10YR 
6/2), and medium light gray (N6), 
mottling, moist to wet, J ^ e ’ SlbTr| 
some fine sand, little medium'sand, 
well sorted.
Pale moderate yellowish brown (10YR 
6/2), and medium light gray (N6), 
mottling, moist to wet, loose SILT^ 
some fme sand, little medium sand, 
well sorted.
Light brownish gray (5YR 6/1), 
saturated, hard, fine SAND, some 
silt, little cobbles. (Cobble driven 
with the split spoon -  poor recovery).
Dark yellowish brown (10YR 4/2), 
saturated, medium dense, fine to 
medium, subrounded to subangular 
SAND, little fine angular gravel, trace 
silt.
Dark yellowish brown (10YR 4/2), 
saturated, medium dense, fine to 
medium, subrounded to subangular 
SAND, little fine angular gravel, trace 
silt.
Dark yellowish brown (10YR 4/2), 
moist to wet, extremely dense, 
subrounded to subangular, fine to 
coarse SAND, some subangular to 
subrounded, fine gravel, little silt and 
clay.

Pale brown (5YR 5/2), saturated, 
extremely dense, subrounded to 
subangular medium SAND, some fine 
sand, little subrounded to subanular 
fine gravel, trace silt and clay.

Stratum
C hange
G eneral
D escrip t

j G rout 
S an d  Pack  

I B en ton ite  
Field T esting

Equip.
Instaiied

PID Over 
Spoon 

(PPM)

Dark yellowish brown (10YR 4/2), 
wet, extremely dense, subrounded to 
subangular, medium SAND, some fine 
sand, little silt, trace subrounded to 
subangular gravel.

Pale brown (5YR 5/2), saturated, 
extremely dense, subrounded to 
subangular fine to medium SAND, some 
silt, little subrounded to subangular 
fine gravel, trace clay.

0.0

0.0

0.0
(Dup 0.0)

0.0

0.0

0.0

0.0

0.0 
(Dup 0.0)

0.0

Jar Head 
Space 

(PPM)

0.0

0.0

0.0

0.0

. 0.0 
(Dup 0.0)

0.0

0.0

0.0 
(Dup 0.0)

0.0

CP0.ai/4_n&d/mw-1
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) 'B R IE N  & G E R E  e n g i n e e r s ; IN C . J

T E S T  B O R I N G  L O G R E P O R T  O F  B O R I N G

M W - 1

«| j .L o c :  Fulton, NY 

eN o .: 1118.081

Client; Niagara Mohawk Sam pler: 2" Split S poon  

Ham m er: 140 lbs.

Fall: 30"
B oring C om pany: P a rra tt Wolff, Inc. 
Forem an: Brian W aters  
OBG G eologist: C haw n O'Dell

P age  2 o f 2 
Location:

S ta rt D ate: 7/9/96 
End Date: 7/9/96 

S creen  I =  I H
R iser

G rout 
S an d  P ack  
B en ton ite

D epth
Below
G rade

25

No.
10

D epth
(feet)
22-24

24-26

26-28

28-30

Blows 
/6"

51-52

50/.4
52-50/0.3

68/0.5

89/0.5

P enetr/
R ecovery

1.4/1.4'

0.8/0.8'

0.5/0.5'

0.5/0.5'

"N"
Value

50(+)

50(+)

50(+)

50(+)

Sam ple D escription

S tratum
C h an g e
G eneral
D escrip t

Field T esting

Equip.
Installed

PID Over 
spoon 

(PPM)
Pale brown (5YR 5/2), saturated, 
extremely dense, fine to medium 
SAND, some silt, little subrounded to 
subangular fine to medium gravel, 
trace clay.
Pale brown (SYR 5/2), saturated, 
extremely dense, fine to medium 
SAND, some silt, little fine subrounded 
gravel.
Pale brown (SYR 5/2), saturated, 
extremely dense, subrounded to 
subangular, fine to medium SAND, little 
silt, trace fine to medium subrounded 
gravel.
Pale brown (SYR 5/2), saturated, 
extremely dense, subrounded to 
subangular, fine to medium 
subrounded gravel.

0.0

0.0

0.0

0.0

Jar Head 
Space 

(PPM)

0.0

0.0

0.0

0.0

 _________________________________________________________________________________________ CPO:aj/4_n&d/mw-1(2)

Well installtion: 2" PVC sump: 17-15'; 2 x 0.010" slotted PVC screen: 15-5'; riser to grade; Bentonite ch ps 30-18'; sand pack; 18-3;bentonite chips; 3-1'; grout to grade. Finished as a stickup well.
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O'BRIEN & GERE ENGINEERS. INC: ’ j
TEST BORING LOG REPORT OF BORING

MW-2

•j j .L o c : Fulton, NY 

eN o .: 1118.081

Client: Niagara Mohawk

Fall: 30"

Sampler: 2" Split Spoon

Hammer: 140 lbs.

B oring C om pany: P arra tt Wolff, Inc. 
Forem an: Brian W aters 
OBG G eolog ist: C haw n O'Dell

S ta rt Date: 7/10/96 
End Date: 7/10/96

Page 1 of 2
Location:

S creen
R iser

G rout 
S an d  P ack  
B en ton ite

D epth
B elow
G rade No.

D epth
(feet)

B low s
16"

P enetr/
R ecovery

"N"
Value

Sam ple D escription

S tratum
C han g e
G eneral
D escrip t

Equip.
installed

Field T esting
PID Over 
Spoon 

(PPM)

Jar Head 
Space 

(PPM)
0-2 2-4 2/1.3' 8

4-2
Moderate yellowish brown (10YR 
5/4), damp, loose, fine to medim SAND, 
some silt, little subrounded to 
subangular fine gravel.

2-4 2-3 2/1.6'
2-5

Pale yellowish brown (10YR 6/2), 
damp, loose, SILT and fine SAND, 
little medium sand, trace fine angular 
gravel, trace asphalt pieces.

4-6 2-2 2/0.2'
2-2

Dark yellowish brown (10YR 2/2), 
saturated, loose, medium SAND, little 
fine sand and silt, trace subrounded 
gravel.

6-8 1-2 2/1.1'
3-3

Pale yellowish brown (10YR 6/2), 
saturated, loose, SILT and fine SAND, 
little medium sand.

8-10 2-4 2/0.5' 11
10 7-4

Dark yellowish brown {10YR 4/2), 
saturated, medium dense, fine SAND, 
some medium sand, little silt.

10 -12 6-9 2/0.2' 18
9-7

Dark yellowish brown (10YR 4/2), 
saturated, medium dense, fine SAND 
little subrounded to subangular fine 
to course gravel.

12-14 9-6 2/0.2' 13
7-9

Dark yellowish brown (10YR 4/2), 
saturated, medium dense, fine SAND, 
some medium sand, little subrounded 
to subangular fine to coarse gravel.

14-16 10-9 2/17' 25
16-18

15

Moderate yellowish brown (10YR 
5/4), saturated, medium dense, 
subrounded to subangular fine to 
medium SAND, little subrounded to 
angular fine to coarse gravel, trace 
silt.

16-18 49-50/0.3 0.8/0.8' 50(+) Moderate brown (5YR 4/4), saturated, 
extremely dense, subrounded to 
angular, fine to coarse SAND and 
GRAVEL, little silt.

10 18-20 54-50/0.2 0.7/0.7' 50(+) Moderate yellowish brown (5YR 4/4), 
saturated, extremely dense, 
subrounded to subangular fine to 
coarse SAND and GRAVEL.

20 11 20-22 50/0.3 0.3/0.3' 50(+) Moderate brown (5YR 4/4), saturated, 
extremely dense, fine to medium 
SAND, little silt, trace fine angular 
gravel.

0.0

0.0

0.0

1.3
(Dup1.2)

0.0

0.0

0.0

0.0

1.2
(D upl.l)

0.0

0.0

C P 0:a j/4_n& d?m w -2

0.0

0.0 •

0.0

2.6
Dup2.4)

1.9

2.9

1.7

2.0

1.1
(DuplO)

0.0

0.0



O'BRIEN & GERE ENGINEERS, INC.
TEST BORING LOG REPORT OF BORING

MW-3

•Dj.Loc: Fulton, NY 

eN o .: 1118.081

Client: Niagara Mohawk Sam pler: 2" Split S poon  

Hamm er: 140 lbs.

Fall: 30"
B oring C om pany: F arra tt Wolff, Inc. 
Forem an: Brian W aters 
OBG G eolog s t: C haw n O'Dell

P ag e  1 o f 2 
L ocation:

S ta rt Date: 7/12/96 
End Date: 7/12/96 

S creen
R iser

Depth
Below
G rade No.

G rou t 
S an d  P ack  
B en ton ite

D epth
(feet)

Blows
16”

P enetr/
R ecovery

"N"
Value

S am ple D escription

S tratum
C hange
G eneral
D escrip t

Equip. 
Insta  le

Field T esting
PID Over 
Spoon 

(PPM)

Jar Head 
Space 

(PPM)

10

15

20

E

10

11

0-2 4-4 2/0.3' 8
4-3

Moderate yellowish brown (10YR 5/4), 
dry, loose, fine to medium SAND, little 
coarse sand, trace subanguiar, fine 
gravel.

2-4 2-4 2/1.2' 18
14-15

Moderate yellowish brown (10YR 5/4), 
moist, medium dense, medium SAND, 
some coarse sand, little fine 
subanguiar gravel, little ash and asphalt 
fragments, trace orange brick 
fragments.

4-6 3-2 2/0.5'
3-2

Dusky yellowish brown (10YR 2/2), 
moist, loose, asphalt (hard chunks), 
some fine to coarse sand, little ash.

6-8 3-2 2/0.3'
2-1

Dusky yellowish brown (10YR 2/2), 
moist, loose, asphalt (hard chunks), 
some fine to coarse sand, little ash.

8-10 3-3 2/1.2'
4-7

Moderate yellowish brown (10YR 5/4), 
wet, loose, fine SAND, little medium 
sand, trace clay.

10-12 5 -11 2/1.7' 25
14-15

Pale yellowish brown (10YR 6/2), 
moist, hard, CLAY, little silt, trace fine 
sand.

12-14 7-10 212' 19
9-14

Pale yellowish brown (10YR 6/2), moist 
hard, CLAY, some silt, little fine sand:

14-16 5-6 2/2' 12
6-7

Pale yellowish brown (10YR 6/2), 
saturated, medium dense, very fine 
SAND, some silt, little clay.

16-18 9-11 2/1.6' 22
11 -12

Pale yellowish brown (10YR 612), 
saturated,very fine SAND, some silt, 
little clay.

18-20 15-9 2/0.4' 23
14-5

Pale brown (5YR 5/2), saturated, medium 
dense, fine to coarse, subrounded to 
angular, SAND and GRAVEL. Sheen- 
free product (strong odor).

20-22 5-6 2/0.7 16
10-9

Pale brown (5YR 5/2), saturated, 
medium dense, fine to coarse, 
subrounded to angular, SAND and 
GRAVEL. (Sheen - strong odor).

0.0

0.0

0.0

0.0

0.0

0.0

0.0
(Dup. 0.0)

0.0

0.0

5.6

3.2

C PO :ers/4_n&d/m w -3

0.0

0.0

0.0

0.0

0.0

0.0

0.0
(Dup. 0.0)

0.0

0.0

210

270



«| | j .  Loc: Fulton, NY 

5  No.: 1118.081

Client: Niagara Mohawk

TEST BORING LOG

Fall: 30"

Sampler: 2" Split Spoon

Hammer: 140 lbs.

Boring C om pany: P a rra tt Wolft, Inc. 
Forem an: Brian W aters 
OBG G eolog s t:  C haw n O'Dell

REPORT OF BORING
MW-3

S ta rt Date: 7/12/96 
End Date: 7/12/96

Page 2 of 2
Location:

S creen  =
R iser

Depth
Below
G rade

25

No.
12

13

14

D epth
(feet)
22-24

24-26

26-28

Blows
16”

12-22

33-79
60/0.4

50/0.4

P enetr/
R ecovery

2/1.6'

0.4/0.4'

0.4/0.4'

"N"
Value

55

50{+)

50(+)

Sam ple D escrip tion

S tratum
C hange
G eneral
D escrip t

Grayish brown (5YR 3/2), saturated 
extremely dense, medium to coarse 
SAND, little fine subrounded to 
subangular gravel, trace silt to fine 
sand, strong odor.
Light brown (5YR 5/6), saturated 
extremely dense, fine to coarse SAND, 
some silt, little fine to coarse 
subrounded to angular gravel, trace 
clay, slight odor.

\ [G rout 
s S a n d  P ack  
m  B enton ite  

Field T esting  
Jar Head 
Space 

(PPM)

279
fOup. 2.75)

19.6

Light brown (5YR 5/6), saturated 
extremely dense, fine to coarse SAND, 
some silt, little fine to coarse 
subrounded to angular gravel, trace 
clay, slight odor.

22

'ell installation: 2" PVC sump: 16-14'; 2" x 0.010" slotted screen: 14-4'; riser to 0.5'; bentonite chips 28-16'; sand pack: 16-2';
bentonite chips; 2-1; grout 1-0.8'. Finshed as a flush mount well.

CPO:aj/4_n&d/mw-3(2)



TEST BORING LOG
O'BRIEN & GERE ENGINEERS. INC.

REPORT OF BORING
MW-4

«| i .L o c :  Fulton , NY 

eN o .: 1118.081

Client; Niagara Mohawk

B oring C om pany: P a rra tt Wolff, Inc. 
Forem an: B rian W aters 
OBG G eolog ist: C haw n O’Dell

Fall: 30-

Sampler; 2" Split Spoon

Hammer: 140 lbs.
S ta rt Date: 7/11/96 
End Date: 7/11/96

Page 1 of 2
Location:

S creen  I =  
R iser

Depth
Below
G rade No.

D epth
(feet)

B low s 
/6"

P enetr/
R ecovery

"N"
V alue

Sam ple D escription

S tratum
C hange
G eneral
D escrip t

\ [G rout 
M S a n d  Pack  
M  Ben to n ite

Field T esting

Equip.
Installed

PID Over 
Spoon 

(PPM)

Jar Head 
Space 

(PPM)
0-2 1.5/1.5' 10

4-9
Grayish brown (5YR 3/2), damp, 
medium dense, medium to coarse 
SAND, some angular fine to coarse 
gravel, little silt to fine sand.
(0-0.5' asphalt and gravel).

2-4 5-9 2/1.4' 12
3-4

Grayish brown (5YR 3/2), moist, 
medium dense, medium SAND, some 
subrounded to anguler, coarse sand 
and fine to medium gravel, little 
orange brick fragments.

4-6 41-10 2/0.4' 15
5-5

Light brown (5YR 6/4), moist, medium 
dense, fine to coarse subrounded to 
angular SAND and GRAVEL, some 
orange brick fragments.

6-8 47-100/0.3 0.8/0.5' 100+
0.3

Moderate reddish brown (10YR4/6), 
damp, extremely dense BRICKS.

8-10 12-4 2/1.6'
3-4

Grayish black (N2), saturated, loose, 
fine to coarse, subrounded to 
angular SAND and GRAVEL, little 
silt, trace brick and concerete 
fragments, strong odor.

10 -12 2-3 2/1.5' 10
7-6

Brownish black (SYR 2/1), saturated, 
medium dense, SILT and fine SAND, 
little medium sand, trace clay 
moderate odor.

12-14 10 -11 2/1.3' 26
15-27

Brownish gray (SYR 4/1), saturated, 
medium dense, subrounded to angular, 
fine, 'to coarse SAND and GRAVEL, little 
silt, moderate odor.

14-16 3-7 2/0.6' 44
37-49

Brownish gray (SYR 4/1), saturated, 
dense, subrounded to angular, fine to 
coarse SAND and GRAVEL, little silt, 
moderate odor.

16-18' 50/0.2' 0.2/0.0 No Recovery.
10 18-20 3-5 2'/1.2' 17

12-12
Light brownish gray (SYR 6/1), 
saturated, extremely dense, medium 
to coarse SAND, some fine to 
angular gravel, little silt, slight odor.

11 20-22 21-42 2/0.9' 79
37-46

Light brownish gray (SYR 6/1), 
saturated, extremely dense, medium 
to coarse SAND, some fine to 
angular gravel, little silt, slight odor.

12 22-24 5.0/0.4 0.4/0.4' 50(+) Brownish black (SYR 2/1), saturated, 
extremely dense, fine to coarse 
subangular to angular SAND and 
GRAVEL, little silt, slight odor.

0.0

0.0

0.0

0.0

14.3
(Dup. 14.1)

15.2  

6.1

5.2 

N.A

1.3

1.7
(Dup. 1.5)

0.8

CPO:aj/4_n&d/mw-4

0.0

0.0

0.0

2.1

19.4
(Dup. 18.9)

21.2

8.3

7.6

N/A

3.2

3.6
(Dup. 3.6)

1.2
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ENGINEERS, INC.
TEST BORING LOG

«|j .L o c :  Fulton, NY 

eN o .: 1118.081

Client: Niagara Mohawk

Fall: 30"

Sampler: 2" Spilt Spoon

Hammer: 140 lbs.

B oring C om pany: P a rra tt Wolft, Inc.
Forem an: Brian W aters
OBG G eolog s t:  C haw n O'Dell______

REPORT OF BORING
MW-4

S ta rt Date: 7/11/96 
End Date: 7/11/96

Page 2 of 2
Location:

S creen
R iser

Depth
Below
G rade

25

30

No.
13

14

15

D epth
(feet)
24-26

26-28

28-30

Blow s
16"

P enetr/
R ecovery

50/0.4

33-57
56-59

48-50/0.2

0.4/0.4'

2/1.4'

0.7/0.2'

"N"
Vaiue

50(+)

113

50(+)

Sam ple D escription

S tratum
C hange
G eneral
D escrip t

Equip.
Installed

Moderate brown (SYR 4/4), saturated, 
extremely dense, subrounded to 
angular,medium to coarse SAND, some 
fine sand, little fine, angular gravel.
No apparent odor.
Moderate brown (SYR 4/4), saturated, 
extremely dense, subrounded to 
angular, fine to coarse SAND, some 
subrounded to angular gravel, little 
silt, no apparent odor.
Moderate brown (SYR 4/4), saturated, 
extremely dense, subrounded to 
angular, fine to coarse SAND, some 
subrounded to angular gravel, little 
silt, no apparent odor.

G rout 
S an d  Pack  
B en ton ite  

Field T esting
PID Over Jar Head 
Spoon Space 

(PPM) (PPM)

0.0

0.0

0.0

0.6

0.3

0.0

'ell installation: Sump: 16-14'; 2" xO.010" slotted PVC screen: 14-4' riser: 4-0.5', bentonite chips 30-18', sand pack 18-2';
bentonite pellets 2-1 ft., grout 1-0.5'. Finished as a flush mount well.

________________________________________________________________CPO:aj/4_n&d/mw-4(2)



'BRIEN & GERE ENGINEERS. INC.
TEST BORING LOG

_________ MW-5
P ag e  1 o f 1 
Location:

S ta rt Date: 7/11/96 
End Date: 7/11/96

REPORT OF BORING

•i j .L o c : Fulton, NY 

eN o .: 1118.081

Client: Niagara Mohawk

Boring C om pany: P arra tt Wolff, Inc,
Forem an: Brian W aters
OBG G eoiog s t :  C haw n O’Dell______

Fall: 30"

Sampler: 2" Split Spoon

Hammer: 140 lbs.

S creen
R iser

Depth
B elow
G rade No.

D epth
(feet)

B low s
16"

P enetr/
R ecovery

"N"
Value

Sam ple D escrip tion

S tratum
C hange
G eneral
D escrip t

I G rout 
S an d  Pack  

I B en ton ite  
Field T esting

Equip.
Installed

PID Over 
Spoon 

(PPM)

Jar Head 
Space 

(PPM)
0-2 212' 13

8-8
Grayish brown (SYR 3/2), damp, medium 
dense, fine to coarse SAND, little fine 
angular gravel.

2-4 4-4 2/2' 10
6-5

Pale yellowish brown (10YR 6/2), 
damp, medium dense, fine SAND, 
some medium sand, little silt.

4-6 2-1 2/2'
8-11

Moderate brown (5YR 4/4), damp, 
loose, fine SAND, some medium sand, 
little silt, staining at tip of spoon. Metal 
fragements.

6-8 3*2 2/0.0'
2-2

No recovery. Coarse gravel lodged In 
spoon tip.

8-10 4-1 2/1.5'
1-2

Grayish brown (5YR 3/2), saturated, 
very loose, fine SAND, little silt, strong 
odor, black staining.

10 10-12 6-7 212' 12
5-5

Pale yellowish brown (10YR 6/2), 
saturated, medium dense, fine SAND, 
some silt. Odor and elevated PID 
reading at approximately 10.3'. (no 
odor 10.5'-12.0'.)

12-14 3-3 212'
6-6

15

Pale yellowish brown (10YR 6/2), 
saturated, loose, very fine SAND, 
some silt, trace clay, no odor.

14-16 8-5 2/1.7' 10
5-3

Pale yellowish brown (10YR 6/2), 
saturated, stiff, SILT, little fine sand to 
approximately 1.5', then CLAY, little 
silt 15-16'.

s

0.0

0.0

1.2

N/A

5.5

12.1

0.0
(Dup. 0.0)

0.0

0.0

0.0

2.3

N/A

110

130

35
(Dup. 33) 

0.0

Monitor well installation; 2" PVC sump; 16-14'; 2‘ x 0.010" slotted PVC screen; 14-4'; riser: 4-0.5'; sand pack: 16-2'; bentonite chips: 
2-1'; grout; 1-0.8'. Finished as a flush mount well.

______________________________________________________________ CPO:ers/4_n&d/mw-5



TEST BORING LOG REPORT OF BORING
tNEERS» MW-6

Client: N iagara M ohaw k P o w er C orpora tion  
S o u th  F u lto n  S tre e t S ite  

Proj. Loc: F u lto n , NY

File No.: 1118.081

Drill M ethod: Hollow S tem  A uger 
S am pler: 2-inch S p lit S p o o n  
Ham m er: 140 lbs

Fall: 30 in ch es

P ag e  1 o f  2 
L ocation :

S ta rt D ate: 
E nd Date:

6/17/98
6/18/98

B oring Com  
F orem an: 
Drill Rig: 
OBG G eoloc

pany :

ist:

ParrattAAfolff, Inc. 
G len  L ansing  
In g e r S o ll-R and A-300 
C haw n O'Dell

S c re en
R ise r
S tee l / /

l \ j G rout 
S an d  Pack 
1 B entonite

D epth
Below
G rade No.

D epth
(feet)

B low s
/6"

P en etr/
R ecovery

"N"
Value

S am ple D escrip tion

PID
Head

S p a c e
(ppm )

E quip .
Insta lled

Fiel
Tesi

PID
(ppm )

Id
ting

UV
light

0 1 0.5-2 6 1.5/1.3 10 Brownish black (5YR 2/1), damp, medium dense, coarse 0.0 0.0 Neg
4-3 to fine SAND, some fine gravel (subanguiar), little slag/ \

1 coal/brick fragments \ \
\ \

2 2 2-4 3-3 2.0/1.0 6 Brownish black (SYR 2/1), damp, loose, coarse to fine 0.8 \ \ 0.0 Neg
3-2 SAND, some fine gravel (subanguiar), little slag/ \ \

3 ✓ coal/brick fragments \ \
\ \

4 3 4-6 3-5 2.0/1.6 11 Grayish black (N2), medium dense, damp to wet, fine 2.9 \ \ 0.0 Pos
6-2 to coarse SLAG fragments (subanguiar), little brick/ \ \

5 coal fragments to approx. 5.7 ft, then moderate yellowish \ \
brovm (10YR 5/4), wet, loose, fine SAND, little silt \ \

6 4 6-8 3-4 2.0/1.4 12 Brownish gray (SYR 4/1), saturated, medium dense. 38 \ \ 0.8 Pos
8-8 fine SAND, some silt, trace wood fragments \ \

7 \ \
\ \

8 5 8-10 6-8 2.0/1.5 15 Brownish gray (SYR 4/1), saturated, medium dense, 74 \ \ 1.2 Pos.
7-9 fine SAND, some silt, trace wood fragments \ \

r  ^
\ \
\ \

10 6 10-12 3-1 2.0/1.3 11 Moderate reddish brown (10R 4/6), saturated, medium 58 \ \ 1.0 Neg.
10-20 to dense, fine to medium SAND, little fine to coarse \ \

11 gravel (subanguiar) \ \
\ \

12 7 12 -14 15-23 2.0/1.2 44 Moderate reddish brown (10R 4/6), saturated, dense. 75 \ \ 0.5 Neg.
21-22 SAND, little fine to coarse gravel (subanguiar) \ \

13 \ \
\ \

14 8 14-16 13 -15 2.0/1.5 25 Moderate reddish brown (10R 4/6), saturated, medium 23 \ \ 0.2 Neg
10-11 dense, fine SAND, some silt, little fine gravel \ \

15 (subanguiar) \ \
\ \

16 9 16-18 7-11 2.0/1.3 26 Moderate reddish brown (10R 4/6), saturated, medium 5.7 \ \ 0.0 Neg.
15-22 dense, fine SAND, some silt, little fine gravel \ \

17 (subanguiar) \ \
\ \

18 10 18-20 15-21 1.7/1.2 44 Moderate reddish brown (10 R 4/6), saturated, dense, 2.3 \ \ 0.0 Neg.
23-50/ fine SAND< little fine to medium gravel (subanguiar). \ \

19 0.2 trace silt \ \
, \ \

20 11 20-22 31-50/3 0.8/0.8 50+ Moderate reddish brown (10 R 4/6), saturated, very 1.2 \ \ 0.0 Neg.
dense, fine SAND, little fine to medium gravel

21 (subanguiar) trace silt
s %

f t
\

r CPO:ers/div76/4 notes/borings/mw-6



TEST BORING LOG R E P O R T  O F  B O R I N G
M W - 6

Client: N iagara M ohaw k P o w er C orpora tion  
S o u th  F u lton  S tre e t S ite  

Proj. Loc: F u lton , NY

File No.: 1118.081

Drill M ethod: Hollow S tem  A uger 
Sam pler: 2-inch S p lit S p o o n
Hamm er: 140 lbs

Parratt/W olff, Inc. 
G len L an sin g  
Inger S o ll-R and  A-300 
C haw n O'Dell

Fall: 30 in ch es

P ag e  2 o f 2 
L ocation :

S ta rt D ate: 6/17/98
End Date: 6/18/98

B oring C om pany: 
Forem an:
Drill Rig:
OBG G eo lo g is t:

S creen
R iser
S teel IT

G rout 
S an d  Pack 
B en ton ite

D epth
Below
G rade

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

t

No.
12

D epth
(feet)
22-24

13 24-26

14 26-26.8

15 28-28.5

16 30-30.5

17 32-34.0

18 34-34.4

19 36-36.4

20 36.9-37.

B low s
/6 "

32-60

29-50/
0.2

52-50/
0.3

100

63

8-20
31-37

50/0.4

50/0.4

50/0.1

P en e tr/
R ecovery

1.0/0.8

0.7/0.6

0.8/0.8

0.5/0.5

0.5/0.5

2.0/.1.8

0.4/0.4

0.4/0.4

0.1/0.05

"N"
Value

92+

79+

102+

100+

63+

51

50+

50+

50+

S am ple D escrip tion

Light brovwi (SYR 6/4), saturated, extremely dense, fine 
to medium SAND, little silt, little fine to medium gravel 
(subangular)

Light brown (SYR 6/4), saturated, very dense, fine 
to medium SAND, little silt, little fine to medium gravel 
(subangular)

Light brown (SYR 6/4), saturated, extremely dense, fine 
to medium SAND, little silt, little fine to medium gravel 
(subangular)

Light brown (SYR 6/4), saturated, extremely dense, fine 
to medium SAND, little fine to coarse gravel (sub
angular, little silt)

Light brown (SYR 6/4), saturated, very dense, fine 
to medium SAND, little fine to coarse gravel (sub
angular, little silt)

Light brown (SYR 6/4), saturated, very dense, fine to 
medium SAND, some silt, little fine to coarse gravel 
(subangular) intermittent clay seams (-0.05* thick)

Light brown (SYR 6/4), saturated, extremely dense, fine 
to medium SAND, some silt, little, fine to medium gravel 
(subangular), intermittent clay seams (-0.05 thick)

Light brown (SYR 6/4), saturated, extremely dense, fine 
to medium SAND, some silt, little fine to medium 
gravel (subangular), intermittent clay seams (-0.05 thick 
spoon refusal at 36.4 ft, advance augers to approx.
36.9 ft, auger refusal
Grayish black (N2), fine grained SANDSTONE 

Bottom of boring at 37 ft

PID
Head

S p ace

0.0

0.0

0.0

0.2

0.2

0.1

0.0

0.2

0.0

E quip.
in sta lled

_

Field 
T esting  

PID
l E E m i

0.0

0.0

0.0

0.0

0.0

0.0

0.0

010

0.0

Well Installation; 2-inch x 0.020 inch slotted PVC Screen: 37- 27 ft Bentonite Seal: 24-22 ft
Sand Pack (1 Morie): 37-25 ft Sand Choke (00 Morie); 22-21 ft

__________ Sand Choke (00 Morie): 25-24 ft Grout: to 0.5 ft _________

Finished as a flush mount well

CPO:ers/div76/4_notes/borings/2mw-6



TEST BORING LOG R E P O R T  O F  B O R I N G

M W - 7

i l

Client: N iagara M ohaw k P o w er C orpora tion  
S o u th  F u lto n  S tree t S ite  

roj. Loc: F u lton , NY

Drill M ethod: Hollow S tem  A uger 
S am pler: 2-inch Split S p o o n
Hamm er: 140 lbs

lie No.: 1118.081
B oring C om pany : 
F orem an:
Drill Rig:
OBG G eo lo g is t:

Parratt/W olff, Inc. 
G len L ansing  
In g e r S oll-R and A-300 
C haw n O'Dell

Fall: 30 in ch es

P ag e  1 o f  1 
L ocation :

S ta r t D ate: 6/17/98
E nd D ate: 6/17/98

S cre en
R ise r
S tee l 77

G rout 
S an d  Pack 
B entonite

D epth
Below
G rade No.

D epth
(feet)

B low s
/6 "

P enetr/
R ecovery

"N"
Value

S am ple  D escrip tion

PID
Head

S p a c e
(p p m )

E quip.
Insta lled

Field 
T esting  

PID 
(p p m )

10

11

12

13

14

t

0-2 3-12
7-4

2-4 4-4
4-7

4-6 4-11
7-5

6-8 3-4
8-5

8-10 3-3
2-4

10-12 3-2
&-8

12-14 7-6
5-5

2.0/1.2

2.0/1.5

2.0/1.5

2.0/0.7

2.0/1.6

2.0/1.7

2.0/2.0

19

18

12

11

Moderate brown (5YR 4/4), damp, medium dense, SILT 
to fine SAND, some medium to coarse sand, little fine 
gravel (subangular), trace organics

Moderate brown (SYR 4/4), damp, loose, fine to coarse 
SAND, some fine to coarse gravel (subangular), little 
silt, trace brick fragments

Moderate brown (SYR 3/4), saturated at - 5  ft, medium 
dense, fine SAND, some medium to coarse sand, 
little fine to medium gravel (subangular)

Light olive gray (5Y 5/2), saturated, stiff, CLAY, some 
silt, trace organic matter

Olive gray (5Y 3/2) to grayish brown (SYR, 3/2), sat
urated. firm, SILT, some fine sand, little clay

Olive gray (5Y 3/2), to dusky yellowish brown (10YR 2/2) 
saturated, stiff, SILT, some clay, little fine sand, trace 
organics

Light olive gray (5Y 5/2), saturated, stiff. CLAY, some 
silt, little fine sand, fine sand lens ,̂ approx. 12.6 to 
12.8 ft

Bottom of boring at 14 ft

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Well Installation; 2-inch x 0.020 inch slotted PVC Screen: 14 to 4 ft
Sand Pack (1 Morie); 14 to 3.5 ft Grout: 3-0 ft

__________ Sand Choke (00 Morie): 3.5 to 3 ft Finished as a sickup well CPO:ers/div76/4_notes/borings/mw-7



TEST BORING LOG R E P O R T  O F  B O R I N G

M W - 8

• I

Client: N iagara M ohaw k P o w er C orp o ra tio n  
S o u th  F u lto n  S tree t S ite  

roj. Loc: F u lton , NY

Drill M ethod: Hollow S tem  A uger 
Sam pler: 2-inch S p lit S p o o n
Hammer: 140 lbs

lie No.: 1118.081
B oring C om pany: 
Forem an:
Drill Rig:
OBG G eo lo g ist:

Parratt/W olff, inc.
G len L ansing  
Inger Soll-R and A-300 
C haw n O'Dell

Fall: 30 in ch es

P ag e  1 o f 1 
L ocation :

S ta r t D ate: 6/16/98
E nd D ate: 6/16/98

S cre en
R ise r
S tee l IT

\ [G rout 
S S a n d  Pack 
m i  B entonite

D epth
Below
G rade No.

D epth
J fe e t[ .

B low s
/6 "

P en e tr/
R ecovery

"N"
Value

S am ple D escrip tion

PID
H ead

S p ace
(ppm )

E quip .
n s ta lled

Field 
T esting  

PID 
(ppm )

10

11

12

13

14

15

16

0-2 2-3 2.0/0.4
1-1

2-4 1-3 2.0/0.3
5-11

4-6 5-6 2.0/0.4 13
7-11

6-8 5-11 2.0/0.7 47
36-8

8-10 3-2 2.0/1.5

Dark yellowish brown (10YR 4/2), damp, loose, SILT, 
little fine to coarse gravel (subrounded), trace fine to 
medium sand, trace organic matter

(Poor recovery) Grayish brown (SYR 3/2), damp, loose, 
fine to medium SAND, little silt, little coarse to fine 
gravel (subrounded), trace brick fragments

(Poor recovery) Grayish brovm (SYR 3/2), damp to wet 
(-5  ft), medium dense, coarse to fine cobble, brick 
fragments (subangular) little silt to coarse sand

Grayish brown (SYR 3/2), damp to wet, dense, fine to 
coarse GRAVEL/COBBLE FRAGMENTS (subrounded 
to subangular), little fine to coarse sand, trace brick 
fragments

3-5

10 -12 4-4 2.0/1.8 12
8-8

12-14 4-9 2.0/1.7 18
9-11

14-16 3-4 2.0/1.8
4-4

Dusky brown (SYR 2/2), saturated, loose, SILT, little 
organics, trace fine sand

Moderate yellowish brovm (10YR 5/4), and dark gray 
(N3) mottling, wet, stiff CLAY, some silt, little very 
fine sand

Moderate yellowish brovm (10YR 5/4), and dark gray 
(N3) mottling, wet, hard CLAY, some silt, little very 
fine sand

Moderate yellowish brovm (10YR 5/4), and dark gray 
(N3) mottling, wet, stiff CLAY, some silt, little very 
fine sand to approx. 15  ft, then olive gray (5Y 4/1), 
saturated, stiff, silt and fine sand, little organic 
matter, little shells/shell fragments

Bottom of boring at 16 ft

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Well Installation; 2-linch x 0.020 inch slotted PVCScreen: 16-6 ft Bentonite Seal: 5-4.5 ft
Sand Pack (1 Mode): 6-5.5 ft Sand Choke (00 Morie): 4.5 -4 ft

__________ Sand Choke (00 Morie): S.5-5ft Grout to surface

Finished as a stickup well

CPO:ers/div76/4_notes/borings/MW-8



TEST BORING LOG REPORT OF BORING
MW-9

C lient: N iagara  M ohaw k P ow er C o rpora tion  
S o u th  F u lto n  S tree t S ite  

roj. Loc: F u lto n , NY

Driil M ethod: Hollow S tem  A uger 
S am pler: 2-inch Split S p o o n
Ham m er: 140 lbs

He No.: 1118.081
B oring C om p an y : 
Forem an:
Driil Rig:
OBG G eo lo g is t:

ParrattANolff, Inc. -
G len L ansing  
Inger S oii-R and A-300 
C haw n O'Dell

Fall: 30 in ch es

P ag e  1 o f 1 
L ocation :

S ta r t D ate: 6/16/98
E nd D ate: 6/16/98

\ [G rout 
B S a n d  Pack 
m  B entonite

S c re en
R ise r
S tee l 7T

Depth
Below
G rade No.

D epth
(feet)

B low s
16"

P en etr/
R ecovery

"N"
Value

Sam ple D escrip tion

PID
H ead

S p a c e
(ppm )

Equip.
n sta lled

Field 
T esting  

PID
iP P ^ l

10

11

12

13

14

15

16

17

18

0-2 4-3 2.0/0.5
2-9

2-4 14-8 2.0/0.6 17

4-6 4-4 2.0/1.8
4-4

6-8 2-2 2.0/.2.0
4-6

8-10 2-4 2.0/2.0
5-8

10-12 2-3 2.0/1.5
4-4

Brownish gray (SYR 4/1), damp, loose, fine to coarse 
SAND, some silt, little fine to medium gravel (sub
angular), trace brick fragments, trace organics

Grayish brown (SYR 3/2), damp, medium dense, fine to 
coarse SAND, little fine to medium gravel (subangular), 
trace brick fragments

Dark yellowish brown (10YR 4/2), damp to wet, loose, 
fine to medium SAND, little fine to medium gravel

Moderate yellowish brown (10YR 5/4), damp, firm, 
SILT, some clay, trace fine sand

Moderate yellowish brown (10YR 5/4), and dark gray 
(N3) mottling, damp to wet, stiff, CLAY, some silt

Moderate yellowish brown (10YR 5/4), and dark gray 
(N3) mottling, damp to wet, firm, CLAY, some silt to 
approx.. 11.8  ft, then olive gray (5Y 4/1), saturated, firm, 
SILT and fine SANO, little organics matter, little shells/ 
shell fragments________________;_______________

12-14 4-6 2.0/2.0 12
6-9

14-16 4-5 2.0/2.0
4-4

16-18 WOH-WOH 2.0/2.0
7-9

Moderate reddish brown (10R 4/6), saturated, medium 
dense, fine to medium SAND, little coarse sand to fine 
gravel (subangular)

Moderate reddish brown (10R 4/6), saturated, loose, fine 
to medium SAND, little coarse sand to fine gravel 
(subangular)

Grayish red (10R 4/2), saturated, loose, fine SAND, 
trace fine gravel (subangular)

Augers advanced to 16 ft, split spoon collected to 18 ft 
Bottom of boring at 18 ft

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Well Installation: 2-inch x 0.020 inch slotted PVC Screen: 16-6 ft Bentonite Seal: 5-4.5 ft
Sand Pack (1 Morie); 16-5.5 ft Grout to surface

__________ Sand Choke (00 Morie): 5.5-4 ft Finished as a stickupwell______ CPO:ers/div76/4 notes/borings/mw-9



TEST BORING LOG REPORT OF BORING
MW-9D

i r
Cl

Client: N iagara M ohaw k P o w er C orpo ra tion  
S o u th  F u ito n  S tree t S ite  

roj. Loc: F u lton , NY

Drill M ethod: Hollow S tem  A uger
S am pler: 2-inch S p lit S p o o n
Ham m er: 140 lbs

File No.: 1118.081
Parratt/W olff, Inc.
G len L ansing  
Inger S o ll-R and A-300 
C haw n O'Dell

Fall: 30 inches

Page 1 of 2
Location:

Start Date:
End Date:

S cre en
R ise r
S tee l

6/18/98
6/18/98

B oring C om pany: 
Forem an:
Drill Rig:
OBG G eo lo g ist:

IT

\ [G rout 
B S a n d  Pack 
1 ^  B entonite

D epth
Below
G rade No.

D epth
(feet)

B low s
/6 "

P en e tr/
R ecovery

"N"
Value

S am ple  D escrip tion

PID
H ead

S p ace
(ppm )

E quip .
n s ta lled

Field 
T esting

PID
l E E m l

UV
Ligh

10

11

12

13

14

15

16

17

18

19

20

21

18-20 1 1 -15 1.4/1.4
50/0.4

20-22 27-30 1.5/1.4
51

Auger to 18 ft. MW-9S (adjacent) was continuously 
sampled to 18 ft

\

I
65+

81 +

Moderate reddish brown (10R 4/6), saturated, extremely 
dense, fine to medium SAND, little fine to coarse gravel 
(subangular)

Moderate reddish brown (10R 4/6), saturated, extremely 
dense, fine to medium SAND, little fine to coarse 
gravel (subangular)

0.0

0.0

0.0

0.0

Neg

Neg

CPO:ers/div76/4_notes/borings/sb-2



TEST BORING LOG REPORT OF BORING
MW-9D

Client: N iagara M ohaw k P o w er C o rp o ra tio n  
S o u th  F u lton  S tre e t S ite  

roj. Loc: F u lton , NY

Drill M ethod: Hollow S tem  A uger 
S am pler: 2-inch S p lit S p o o n
Ham m er: 140 lbs

MleNo.: 1118.081
B oring C om pany : Parratt/W olff, Inc.
Forem an: G len L ansing
Drill Rig: in g e r Soll-R and  A-300
OBG G eo lo g is t: C haw n O'Dell

Fall: 30 in ch es

P ag e  2 o f 2 
L ocation :

S ta rt Date: 
End Date:

6/18/98
6/18/98

S creen
R ise r
S teel 77

\  j G rout 
I S an d  Pack 
B en ton ite

Depth
Below
G rade No.

D epth
(feet)

B low s
/6 "

P en e tr/
R ecovery

"N"
V alue

S am ple D escrip tion

PID
Head

S p ace
J P P m l

E quip .
Insta lled

Field 
T esting

PID
(p p m )

UV
Light

22 22-24 43-50/ 0.9/0.9 100+
0.4

23

24 24-26 22-52 1.0/0.8 100+

25

26 26-28 27-50/ 0.9/0.9 100+
0.4

27

28 28-30 14-44 1.3/1.3 100+
50/0.3

29

30

Moderate reddish brown (1 OR 4/6), saturated, extremely 
dense, fine to medium SAND, little fine to coarse 
gravel (subangular)

Moderate reddish brown (10R 4/6), saturated, extremely 
dense, fine to medium SAND, little fine to exiarse 
gravel (subangular)

Moderate reddish brown (10R 4/6), saturated, extremely 
dense, fine to medium SAND, little fine to coarse 
gravel (subangular)

Moderate reddish brown (10R 4/6), saturated, extremely 
dense, fine to medium SAND, little fine to coarse 
gravel (subangular)

Bottom of borehole at 30 ft

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Neg

Neg.

Neg.

Neg

Well Installation: 2-inch x 0.020 inch slotted PVC Screen; 30-20 ft Bentonite Seal; 17 to 15 ft
Sand Pack (1 Morie); 30 -18 ft Sand Choke (00 Morie): 15-14 ft

__________ Sand Choke (00 Morie): 18-17 ft Grout to Surface

Finished as a stickup well

CPO:ers/div76/4_notes/borings/2sb-2



TEST BORING LOG REPORT OF BORING
MW-10

Client: N iagara M ohaw k P o w er C orpora tion  
S o u th  F u lto n  S tre e t S ite  

roj. Loc: F u lton , NY

File No.: 1118.081

Drill M ethod: Holiow S tem  A uger
S am pler: 2-inch S plit S p o o n
H am m er: 140 lbs

B oring C om pany: ParrattANolff, Inc.
Forem an: G len  L an sin g
Drill Rig: In g e r S o ll-R and A-300
OBG G eo lo g is t: C haw n O'Dell

Fail: 30 in ch es

P ag e  1 o f 1 
L ocation :

S ta rt D ate: 6/17/98
E nd D ate: 6/17/98

S creen
R ise r
S tee l IT

G rout 
S an d  Pack 

I B entonite

Depth
Below
G rade No.

D epth
(feet)

B low s
/6 "

P en e tr/
R ecovery

"N"
Value

S am pte  D escrip tion

PID
Head

S p a c e
(P P ’’ ’ )

E quip.
Insta lled

Field 
T es t i 

PID 
(ppm )

10

11

12

13

14

15

16

0-2 34-45 2.0/1.2 60
15-7

Light brown (SYR 5/6), to pale yellowish brown (10YR 
6/2), damp, very dense, fine to medium SANO, some 
brick fragments, little fine to medium gravel (angular), 
trace silt/organics______________ ______________

2-4 3-2 2.0/1.4
1-1

4-6 3-1 2.0/2.0
1-4

Grayish brown (SYR 3/2), damp, very loose, fine to 
coarse SAND, little fine gravel/brick fragments, trace 
slag

Grayish brown (SYR 3/2), damp, very loose, fine to 
coarse SAND, little fine gravel/brick fragments, trace 
slag to approx. 4.5 ft, then dark yellowish brown 
(10YR 4/2), to moderate yellowish brown (10YR 5/4), 
damp, very loose, fine SAND, little silt_____________

6-8 6-7 2.0/1.7 14
7-11

8-10 2-4 2.0/2.0
5-7

10-12 WOH-9 2.0/1.4 17
8-4

12-14 7-6 2.0/1.7 11
5-3

14-16 6-4 2.0/2.0
3-3

Moderate yellowish brown (10YR 5/4), saturated, 
medium dense, fine SAND, little silt

Moderate yellowish brown (10YR 5/4), saturated, loose 
silt and fine SAND, trace clay, trace fine gravel (angular)

Moderate reddish brown (10R 4/6), saturated, medium 
dense, fine SAND, little fine to medium gravel (sub- 
angular), trace silt

Moderate reddish brown (10R 4/6), saturated, medium 
dense, fine SAND, some silt, little fine to coarse 
gravel (angular)

Moderate reddish brown (10R 4/6), saturated, loose 
fine SAND, some silt, little fine to coarse 
gravel (angular)

Bottom of borehole at 16 ft

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 SS

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Btes: Well Installation: 2-inch x 0.020 inch slotted PVC Screen: 15-5 ft Bentonite Seal: 4-3.5 ft
Sand Pack (1 Morie): 15-4.5 ft Grout: 3.5-0.5 ft 

________________ Sand Choke (00 Morie): 4.5-4 ft Finished as a flush mount well CPO:ers/div76/4_notes/borings/mw-10



O'BRIEN & GERE ENGINEERS,' Ia
TEST BORING LOG R E P O R T  O F  B O R I N G

PZ-1

Loc: Fulton, NY

eN o .: 1118.081

Client: Niagara Mohawk

B oring C om pany: P arra tt Wolff, Inc. 
Forem an: Brian W aters
OBG G eologist: C haw n O'Dell

Sam pler: 2" Split S poon  

Hamm er: 140 lbs 

Fall: 30" ‘

P ag e  1 o f 2 
Location:

S ta rtD a te : 7/10/96
End D ate: 7/10/96

S creen ! =
R iser

\ I G rout 
S an d  Pack  
B en ton ite

Depth
Below
G rade No.

D epth
(feet)

B low s
/6"

P enetr/
R ecovery

"N"
Value

0 1 0-2 3-10 271.3' 17
7-7

1

2 2 2-4 8-10 271.5' 18
8-3

3

4 3 4-6 13-50/ 0.7/0.3 50+
0.2

5

6 4 6-8 10-3 2'/0.6' 6
3-4

7

8 5 8-10 4-9 271.7' 18

IE 9 -10 .

■P
10 6 10-12 4-8 271.2' 20

12-9
11

12 7 12-14 9-10 2'/1.5' 21
11 -14

13

14 8 14-16 16-14 2'/1.9' 26
12-10

15

16 9 16-18 6-9 2'/2' 21
12 -17

17

18 10 18-20 12-18 271.6’ 35
17 -15

19

20 11 20-22 12-18 2'/0.5' 38
20-17

21

V

Sam ple D escription

S tratum
C hange
G eneral
D escrip t

Field T esting

Equip.
Installed

PID Ove 
Spoon 

(PPM)

Jar Head 
Space 

(PPM)
Dusky yellowish brown (10YR 2/2), medium 
dense, fine to medium SAND, some silt, little 
course sand, trace orange brick fragments.

Moderate reddish brown (10R 4/6), moist to 
wet, medium dense, medium subrounded 
to subanguiar SAND and orange brick

Brown gray (SYR 4/1), saturated, loose, SILT 
and fine SAND, little clay, trace fine, sub
rounded gravel

Light brownish gray (SYR 4/1), saturated, 
medium dense, fine SAND, some silt, little clay

Light brownish gray (SYR 4/1), saturated, 
medium dense, fine SAND, some SILT, little 
clay, trace fine subrounded to subanguiar 
gravel

Light brownish gray (SYR 4/1), saturated, 
medium dense, fine SAND, some silt, little 
clay, trace subrounded to subanguiar fine 
gravel

Moderate brown (SYR 4/4), saturated, 
medium dense, fine to coarse subrounded to 
subanguiar SAND and GRAVEL

Moderate brown (SYR 4/4), saturated, 
medium dense, fine to coarse subrounded to 
subanguiar SAND and GRAVEL

Moderate brown (SYR 4/4), saturated, dense, 
subrounded to subanguiar, medium to coarse 
SAND, some fine gravel, little silt to fine sand

Moderate brown (SYR 4/4), saturated, dense, 
medium to coarse SAND, some fine sub
rounded to angular gravel, little fine sand

0.0

0.0

0.0

5.3

1.3

0.0

0.0

0.0

0.0

0.0

0.0
(Dup
0.0)

0.0

0.0

0.0

9.6

3.7

1.2

0.0

0.0

0.0

0.0

0.0
(Dup
0.0)

CP0:ers/4_n&d/pz-1



TEST BORING LOG REPORT OF BORING 
_________ PZ-1
P ag e  2 o f 2 
Location:

N iagara M ohawk 

Fulton, NY

leN o.: 1118.081
Boring C om pany: P arra tt Wolff, Inc.

Sam pler: 2" Split S poon  

Hamm er: 140 lbs 

Fall: 30"
S ta rt Date: 
End D ate: 

S creen  
R iser

7/10/96
7/10/96

Forem an:
OBG G eologist:

Brian W aters 
C haw n O'Dell

j G rout 
S an d  P ack

Depth
Below
G rade No.

D epth
(feet)

B low s
16”

P enetr/
R ecovery

"N"
Value

22 12 22-24 30-39 2'/1.7' 76
37-19

23

24 13 24-26 28-25 2'/1.6' 58
33-38

25

26 14 26-28 50/0.2 0.2'/0.2' 50+

27

28 . 15 28-30 50/0.1 0.1'/O.O' 50+

■

A
9

Sam ple D escription

S tratum
C han g e
G eneral
D escrip t

Moderate brown (SYR 4/4), saturated, 
extremely dense, medium SAND, some 
coarse sand, iittle fine subangular gravel, 
little fine sand to silt

Moderate brown (SYR 4/4), saturated, 
extremely dense, medium SAND some coarse 
sand, little fine subangular gravel, little fine 
sand

Poor recovery. Coarse angular gravel

No recovery

Well installation; 2-inch PVC sump: 16-14'; 2" x 0.010" slotted PVC screen: 13.5-3.5'; Riser 3.5'-0.5', Bentonite chips: 30-17'; sand pack; 17  to 2' 
Bentonite chips: 2-1'; grout: 1-0.8' finished as a flushmount well.
______________________________________________________________________________________________________________   CP0:ers/4_n&<J/P2-1(2)



TEST BORING LOG R E P O R T  O F  B O R I N G

SB-1
Client: N iagara M ohawk

Loc: Fulton , NY

^ ^ N o . :  1118.081

Sam pler: 2" Split S poon  

Ham m er: 140 lbs 

Fall: 30"

P ag e  1 o f 2 
Location:

S ta rt Date: 
End Date:

B oring C om pany: 
Forem an:
OBG G eologist:

P arra tt Wolff, Inc. 
B rian W aters 
C haw n O'Dell

7/12/96
7/12/96

s c re e n
R iser

D epth
Below
G rade No.

D epth
(feet)

Blow s
16"

Penetr/
R ecovery

"N"
Value

Sam ple D escription

S tratum
C h an g e
G eneral
D escrip t

\ I G rout 
S an d  P ack  

I B en ton ite  
Field T esting

Equip.
Installed

PID Over 
Spoon 

(PPM)

Jar Head 
Space 

(PPM)

10

11

12

13

14

15

16

17

18

19

20

21

f t

10

11

0-2 - 1 8 1.570.1'
22-5

2-4 3-1 271.2'
5-6

4-6 7-7 2'/0.8'
10-10

6-8 8-5 2'/1.3'
4-7

8-10 8-10 2'/1.5'
10-10

10-12 5-7 2'/0.0'
10-8

12-14 10 -11 271.5'
12-10

14-16 6-7 2'/0.8'
1 1 -7

16-18 20-25 2'/1.5
35-29

18-20 12-26 1.4'/0.9'
50/0.4'

20-22 27-45 1.9'/1.5'
49-50/0.4

40

17

20

17

23

18

60

50+

Dense, coarse angular GRAVEL, lodged In 
split spoon tip

Light brown (SYR 5/6), moist, loose, fine to 
medium SAND

Moderate yellowish brown (10YR 5/4), wet 
medium dense, fine SAND, little silt, trace 
medium sand

Moderate yellowish brown (10YR 5/4), 
saturated, loose fine to medium SAND, little 
silt, strong odor

Moderate yellowish brown (10YR 5/4), sat
urated, medium dense fine SAND, some silt

50+

No recovery

Pale yellowish brown (10YR 6/2), saturated, 
medium dense, fine SAND, some very fine 
sand, little silt

Light brown (SYR 5/6), wet, niedlum dense, 
medium to coarse SAND, some subrounded 
to subangular fine to medium gravel, little 
fine sand to silt

Light brown (SYR 5/6), moist to wet, 
extremely dense, fine to medium SAND, some 
subrounded to subangular fine to coarse 
gravel, little coarse sand and silt

Light brown (SYR 5/6), extremely dense, 
fine to medium SAND, some silt, little fine to 
coarse angular gravel, trace coase sand

Light brown (SYR 5/6), extremely dense, 
fine to medium SAND, some silt, little fine to 
coarse angular gravel, trace coase sand

0.0

0.0

0.0

65

(Dup-64)

1.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

275

(Dup-272)

6.8

2.2

2.9

0.0

0.0

0.0

C P 0 :e rs /4  n&d/sb-1



O'BRIEN &  G E R E  E N G I N E E R S ,  INC.

T E S T  B O R I N G  L O G R E P O R T  O F  B O R I N G

SB-1

«oj. Loc: Fulton , NY

eN o .: 1118.081

Client: Niagara Mohawk Sam pler: 2" Split S poon  

Ham m er: 140 lbs 

Fall: 30"
S ta rt Date: 
End Date:

Page 2 of 2
Location:

7/12/96
7/12/96

B oring C om pany: P arra tt Wolff, Inc.
F orem an: B rian W aters
OBG G eolog ist: C haw n O'Dell

S creen
R iser

\  j G rout 
S an d  P ack  
B en ton ite

Depth
Below
G rade No.

D epth
(feet)

B low s
/6"

P enetr/
R ecovery

"N"
Value

Sam ple D escrip tion

S tratum
C h an g e
G eneral
D escrip t

Equip.
Installed

Field T esting
PID Over 
Spoon 

(PPM)

Jar Head 
Space 

(PPM)
22

23

24

25

26

27

28

iThe b(

12

13

14

15

22-24 5.0/0.2 0.270.2'

24-26 50/0.4 0.4'/0.4'

26-28 50/0.2 0.2'/0.2'

28-30 50/0.2 0.2'/0.2'

50+

50+

50+

50+

Light brown (5YR 5/6), extremely dense, 
fine to medium SAND, some silt, little fine to 
coarse angular gravel, trace coarse sand

Light brown (5YR 5/6), extremely dense, 
fine to medium SAND, some silt, little fine to 
coarse angular gravel, trace coarse sand

Light brown (5YR 5/6), extremely dense, 
fine to medium SAND, some silt, little fine to 
coarse angular gravel, trace coarse sand

Light brown (5YR 5/6), extremely dense, 
fine to medium SAND, some silt, little fine to 
coarse angular gravel, trace coarse sand

0.0

0.0

0.0
(dup

0.0)

0.0

0.0

0.0

0.0 
(dup 

0.0)

0.0

le borehole was backfilled to the surface with cement/bentonite grout. The asphalt was repaired with asphalt patch.
C P 0:ers/4_n& d/sb-1  (2)



TEST BORING LOG
)'BRIEN & GERE ENGINEERS, INC.

REPORT OF BORING
TP-1

Loc: Fulton, New York

Client: Niagara Mohawk

eNo.: 1118.081

Sampler: Backhoe

Hammer: NA

Fall: NA

Page 1 of 1
Location:

Start Date:
End Date:

Boring C om pany: Parratt-W oltf
Forem an: B rian W aters
OBG G eolog ist: C haw n O'Dell

7/8/96
7/8/96

S creen
R iser

Depth
Below
G rade No.

I G rout 
S an d  P ack  
B en ton ite

D epth
(feet)

B low s
/6"

P enetr/
R ecovery

"N"
Value

Sam ple D escrip tion

S tratum
C han g e
G eneral
D escrip t

Equip.
Installed

T i i i d ’ 
T esting  

PID 
(ppm )

Brownish black (SYR 2/1), moist, medium 
dense, fine to medium SAND, some silt, little 
fine to medium gravel to approximately 3 ft, 
then grayish orange (10YR 7/4), wet to 
saturated, dense SILT, some fine sand to 
approximately 5 ft. Stained soil (moderate 
odor) encountered at approximately 5 ft 
below grade

Test pit dimensions: approximately 5 ft deep 
by 5 ft long by 2 ft wide

Intact concrete structure located 
approximately 5 ft below the surface

0.0

0.0

st pit was backfilled with excavated soils.

CPO:ers/div76/4 n&d/TP-l



O'BRIEN & GERE ENGINEERS, INC.
TEST BORING LOG REPORT OF BORING

TP-2
Client: Niagara Mohawk

«j. Loc: Fulton, New York

re No.: 1118.081
B o rin g  C o m p a n y :  
F o r e m a n :
OBG G eologist:

Parratt-W olff 
Brian W aters 
C haw n O'Dell

Sampler: Backhoe

Hammer: NA

Fall: NA

Page 1 of 1
Location:

Start Date:
End Date:

7/8/96
7/8/96

S c r e e n
R iser

Depth
Below
G rade

T

I G r o u t  
S an d  Pack  
B en ton ite

No.
D epth
(feet)

B low s
16"

P enetr/
R ecovery

"N"
Value

Sam ple D escription

S tratum
C hange
G eneral
D escrip t

Equip.
Installed

Field 
T esting  

PID 
(ppm )

Moderate yellowish brown (10YR 5/4), 
damp, medium dense, SILT, some line to 
medium sand, little subrounded to angular 
coarse sand to fine gravel to approximately 
3 ft then, grayish orange (10YR 7/4) wet 
to saturated, dense SILT and fine SAND, 
little medium to coarse sand, trace sub
rounded to angular gravel to approximately 
5 ft below grade.

Test pit dimensions: approximately 5 ft deep 
by 7 ft long by 2 ft wide

Edge of intact concrete structure located 
approximately 4.5 ft below grade

0.0

0.0

pit was backfilled with excavated soils.

CPO:ers/div76/4 n&d/TP-2



’.i' ¥■ - -: /v..- ..31, - - - fe- -:.
o'brIen.&'gere engineers; inc.

TEST BORING LOG REPORT OF BORING
TP-3

«9j. Loc: Fulton, New York

eN o .: 1118.081

Client: Niagara Mohawk Sampler: Backhoe

Hammer: NA

Fall: NA
B oring C om pany: Parratt-W olff
Forem an: Brian W aters
OBG G eolog ist: C haw n O’Dell

S ta rt Date: 
End Date:

Page 1 of 1
Location:

7/8/96
7/8/96

S creen
R iser

G rout 
S an d  Pack  
B en ton ite

Depth
Below
G rade No.

D epth
(feet)

Blows
16”

P enetr/
R ecovery

"N"
Value

Sam ple D escription

S tratum
C hange
G eneral
D escrip t

Equip.
Installed

Field 
T esting  

PID 
(ppm )

Brownish black (SYR 2/1), damp, loose to 
medium dense, fine to medium SAND, some 
silt, little subrounded to subangular coarse 
sand to fine gravel to approximately 3 ft, 
then dark yellowish orange (10YR 6/6), wet 
to saturated, medium dense, medium sand 
some fine sand to silt, little coarse sand, 
trace subrounded to subangular fine gravel

Test pit dimensions: approximately 6 ft deep 
by 8 ft long by 4 ft wide

Structure not encountered. Excavation 
terminated due to close proximatey to marked 
underground gas pipeline.

0.0

0.0

pit was backfilled with excavated soils.

CPO:ers/div76/4_n&d/TP-3



O'BRIEN & GERE ENGINEERS; INC.
TEST BORING LOG

«Dj. Loc: Fulton, New York

I No.: 1118.081

Client: Niagara Mohawk

Boring C om pany: Parratt-W oltf
Forem an: Brian W aters
OBG G eoiog ist: C haw n O'Deli

Sampier: Backhoe

Hammer: NA

Pali: NA

Depth
Beiow
G rade No.

D epth
(feet)

Blows
16"

P enetr/
R ecovery

"N"
Value

Sam ple D escription

REPORT OF BORING
TP-4

S ta rt Date: 
End Date:

Page 1 of 1
Location:

7/8/96
7/8/96

S creen
R iser

G rout 
S an d  Pack  
B en ton ite

S tratum
C hange
G eneral
D escrip t

Equip.
Installed

Field 
T esting  

PID 
(ppm )

m

Moderate yellowish brown (10YR 5/4), damp 
to saturated, medium dense, fine to coarse, 
subrounded sand, little SILT and CLAY, some 
concrete and brick fragments

Test pit dimensions; approximately 5 ft long 
by 4 ft deep by 3 ft wide

Intact brick/ceramic foundation, round and 
holding water located approximately 3 ft 
below grade.

0.0

0.0

St pit was backfilled with excavated soils.

CPO:ers/div76/4 n&d/TP-4
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O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
July 16. 1998Date

Site Name Niagara Mohawk 

Location Fulton, NY
Weather
Well# MW- I

Project No 1118.081.013.130 

Personnel James A. Moore

Evacuation Metho Bottom Loading Stainless Steel Bailer 

Sampling Method Bottom Loading Stainless Steel Bailer

Well Information:

Depth of Well *

Depth to Water *

Length of Water Column 

Volume of Water, in Well 
3X Volume of Water in Well

* Measurements taken from

J3J1.

-

ft.

ft.

. f t -

.gal.(s)
_gal.(s)

Water Volume /ft. for

X 2" Diameter Well = 0.163 X LWC

 4" Diameter Well = 0.653 X LWC

• 6" Diameter Well = 1.469 X LWC

Volume removed before sampling 
Did well go dry?

JWell Casing J  Protective Casing

.gal.(s)

(Other, Specify)

Instrum ent Calibration:
pH Buffer Readingsl , 

4.0 Standard 7
Conductivity Standard Readings

7.0 Standard 
10.0 Standard

84 S Standard 
1413 S Standard

a m

Water parameters:

G allo n s
Rem oved

Temperature
Readings

initial 6 5 ^  initial o?Sy2~ initial

pH
Readings

/

Conductivity  
R eadings uS/cm

Turbidity 
Readings NTU

initial i S 5 i . initial

Water Sam ple:
Time Collected \ ‘S X >

Physical Appearance at Start

Color 
Odor

Turbidity {> 100 NTU) 
Sheen/Free Product

I Physical Appearance at Sampling

Color
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

Sam ples collected:

Container Size Container Type it Collected Field Filtered Preservative Container pH
C? /JL> kJsLir'

LO L m (r - ..........

Notes;

JAM;ers/div76/admin/4_notes/stad91og April 25 .1997



O'Brien & Gere Engineers, Inc.
Date July 16,1998_________
Site Name Niagara Mohawk_______
Location Fulton, NY

Standard Ground Water Sampling Log

Weather CSuM JH  9^ *^
Well# MW- 2 -

Project No 1118.081.013.130 

Personnel James A. Moore

Well Information:
Depth of Well ‘

Depth to Water *

Length of Water Column 

Volume of Water in Well 
3X Volume of Water in Well

Evacuation Metho Bottom Loading Stainless Steel Bailer 

• Sampling Method Bottom Loading Stainless Steel Bailer

/S3S . f t -

. f t -

. f t -

gal.(s)
.gal.(s)

Water Volume /ft. for:

X 2" Diameter Well = 0.163 X LWC

 4" Diameter WeH = 0.653 X LWC

6" Diameter Well = 1.469 X LWC

Volume removed before sampling 
Did well go dry?

gal.(s)
/J 6

* Measurements taken from jWell Casing j  Protective Casing
(Other, Specify)

Instrument Calibration:
pH Buffer Readings!

4.0 Standard
7.0 Standard 

10.0 Standard '

4 .0 ^
Conductivity Standard Readings 

84 S Standard — - 
1413 S Standard g  271

Water parameters:

Gallons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/cm Readings NTU

initial initial

/ g ^ .

initial , initial d O S 'T  

/ 0 7 /

initial

3 0 8 9

^P /grrO

Water Sample:
Time Collected

Physical Appearance at Start I Physical Appearance at Sampling"

Color 
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

, 2 m .

Color
Odor

Turbidity {> 100 NTU) 
Sheen/Free Product M m —

Samples collected:

Container Size Container Type #  Collected Field Filtered Preservative Container pH
3 to >U?a£

^  U-CvfC Z — Do fJixJS

JAM;Bre/div76/adm ln/4_notes/stad9log April 25,1997



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
Date July 16, 1998
Site Name Niagara Mohawk 

location Fulton, NY
.1)
Project No 1118.081.013.130 

Personnel James A. Moore

Weather

Well# M W - 3

Evacuation Metho Bottom Loading Stainless Steel Bailer 

Sampling Method Bottom Loading Stainless Steel Bailer

Well Information:

Depth of Well *

Depth to Water *

Length of Water Column 

Volume of Water in Well 
3X Volume of Water in Well

* Measurements taken from

_fi.

ft.

ft.

.gal.(s)

.gal.(s)

Water Volume /ft. for;

j t  2" Diameter Well = 0.163 X LWC
 4" Diameter vyell = 0.653 X LWC

6" Diameter Well = 1.469 X LWC

Volume removed before sampling 
Did well go dry?

JWell Casing ]] Protective Casing

gal.fs)

(Other, Specify)

Instrument Calibration:
I pH Buffer Readingsl

4.0 Standard
7.0 Standard 

10.0 Standard

ao

Z U L .

I Conductivity Standard Readings 
84 S Standard — . —

1413 S Standard ^

Water parameters;

G allons Temperature pH Conductivity Turbidity
Rem oved Readings Readings R eadings uS/cm Readings NTU

initial initial M . initial

x :

initial initialt a i l
l i e

e / 3 o .

Water Sam ple:
Time Collected I ( o p

Physical Appearance at Start | I Physical Appearance at Sampling |

Color 
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product IX M t '

Color
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product — T .

Sam ples collected:

Container Size Container Type # Collected Field Filtered Preservative Container pH
‘-hRL -> (A) — —̂

j k  UtaiL ( k m f t UO

JAM:ers/div76/admin/4_notes/stad9log April 25.1997



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
Date July 16,1998
Site Name Niagara Mohawk 

Location Fulton, NY ___
Weather

Weil# MW- ^
Project No 1118.081.013.130 

Personnel James A. Moore

Evacuation Metho Bottom Loading Stainless Steel Bailer 

Sampling Method Bottom Loading Stainless Steel Bailer

Well Information:

Depth of Well *

Depth to Water *’ ^

Length of Wat*r Column 

Volume of Water in Well 
3X Volume of Water in Well

* Measurements taken from

/< 8 S  ft.

ft.

<7.18 _ f i .

gal.(s) 
_gal.{s)

/ ■ g y

Water Volume /ft. for

X 2" Diameter Well = 0.163 X LWC

 4" Diameter Well = 0.653 X LWC
6" Diameter Well = 1.469 X LWC

3 .^ !
Volume removed before sampling 
Did well go dry?

.gal.(s)
/\A>

JWell Casing n Protective Casing
(Other, Specify)

Instrument Calibration:
pH Buffer Readings! .

4.0 Standard
7.0 Standard 7 . 0 /

10.0 Standard <79?

I Conductivity Standard Readings' 
84 S Standard +-------------

1413 S Standard f’4 id Y  ^ 7 ^

Water parameters:

G allons Temperature pH Conductivity Turbidity
Rem oved Readings R eadings R eadings uS/cm Readings NTU

initial initial D S .J initial

m i f -
initial

I g . a

J 3 3 - J M l

l . / S d
initial

z w

Water Sam ple:
Time Collected

Physical Appearance at Start Physical Appearance at Sampling

Color 
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

Color
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

S am ples collected:

Container Size:: Container Type # Collected Field Filtered Preservative Container pH
M O

J im .

JAM:ers/div76/admin/4_notes/sta<19log Aph’



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
July 16, 1998Date

Site Name Niagara Mohawk 

Location Fulton, NY______

Project No 1118.081.013.130 

Personnel James A. Moore

Weather j t f
Well it MW- 5_______
Evacuation Metho Bottom Loading Stainless Steel Bailer 

Sampling Method Bottom Loading Stainless Steel Bailer

Well Information:

Depth of Well *

Depth to Water *

Length of Water Column 

Volume of Water in Well 
3X Volume of Water in Well

* Measurements taken from

Instrum ent Calibration;

I . 3 G

. f t -

. f t -

. f t .

.gal.(s)

.gal.(s)

Water Volume /ft. for:

X 2" Diameter Well = 0.163 X LWC

 4" Diameter Well = 0.653 X LWC

6" Diameter Well = 1.469 X LWC

Volume removed before sampling 
Did well go dry? jU i l—

JWell Casing Protective Casing
(Other, Specify)

I pH Buffer Readings
4.0 Standard
7.0 Standard 

10.0 Standard

2 .0 0
J I M -

I Conductivity Standard Readings 
84 S Standard ' ~~~

1413 S Standard

Water parameters:

G allons Temperature pH Conductivity Turbidity
Rem oved Readings Readings R eadings uS/cm Readings NTU

initial OS initial ^ f,& Initial initial initial

IS L M - U l
A l

A £ l A i .

S M -

Water Sam ple:
Time Collected

Physical Appearance at Start

Color 
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

Physical Appearance at Sampling

Color
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

Sam ples collected:

Container Size Container Type # Collected Field Filtered Preservative Container pH
i-k m -
UtwL FO A£U4^

JAM :ers/div76/adm jn/4_notes/stad9log April 25. 1997



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
Date July 16, 1998

Sile Name Niagara Mohawk 

Location Fulton, NY
Weather

Well# MW- U
Project No 1118.081.013.130 

Personnel James A. Moore

Evacuation Metho Bottom Loading Stainless Steel Bailer 

Sampling Method Bottom Loading Stainless Steel Bailer

Well Information:

Depth of Well *

Depth to Water *

Length of Water Column 

Volume of Water in Well 
3X Volume of Water in Well

Measurements taken from

l . t c .

M /M

- f t -

- f t -

. f t .

.gal.(s)

.gal.(s)

Water Volume/ft. for

X 2" Diameter Well = 0.163 X LWC

 4" Diameter Well = 0.653 X LWC

6" Diameter Well = 1.469 X LWC

Volume removed before sampling 
Did well go dry?

gal.(s)

]Well Casing ] Protective Casing
(Other, Specify)

Instrument Catibration:
I pH Buffer Readings

4.0 Standard
7.0 Standard 

10.0 Standard

I Conductivity Standard Readings |
84 S Standard 

1413 S Standard ^ 7 ^

Water parameters:

G allons Temperature pH Conductivity Turbidity
Rem oved Readings Readings R eadings uS/cm Readings NTU .

initial

r

initial initial

J M e .

initial initial 39.7
>

Water Sam ple:
Time Collected

Physical Appearance at Start

Color 
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

I Physical Appearance at Sampling |

Color 
Odor

Turbidity (> 100 NTU) 
^̂ <=̂ ĝ n ^ e e  Product

________

Sam ples collected;

Container Size / Container Type # Collected Field Filtered Preservative Container pH
7 /U> - —

k c?- JJO Af/hJtE

a s = B s = s = a = = a B =

JAM:ers/div76/admin/4_notes/stad91og April 25.1997



O'Brien & Gere Engineers, Inc.
Date July 16, 1998 

Site Name Niagara Mohawk Weather
Location Fulton, NY Well# MW- 7

Project No 1118.081.013.130 Evacuation Metho Bottom Loading Stainless Steel Bailer
Personnel James A. Moore Sampling Method Bottom Loading Stainless Steel Bailer

Well Information:
Depth of Well * ft. Water Volume /ft. for:

Depth to Water * ft. X 2" Diameter Well = 0.163 XLWC
Length of Water Column ft. 4" Diameter Well = 0.653 XLWC
Volume of Water in Well / , 2 3 gal.(s) 6" Diameter Well = 1.469 XLWC
3X Volume of Water in Well

Measurements taken from

Instrument Calibration:

gal.(s)
Volume removed before sampling 
Did well go dry?

.gal.(s)

]]Well Casing ]  Protective Casing
(Other, Specify)

I pH Buffer Readings
4.0 Standard
7.0 Standard 

10.0 Standard
S M -
J 2 S ±

I Conductivity Standard Readings 
84 S Standard —

1413 S Standard f< Y 1 a P . Y 7

Water parameters;

Gallons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/cm Readings NTU

initial initial initial

3 4 A . U l

J 1 0 A J f z .

initial d j l _____

-  0 1 2 3 _____

 T n ._____

in it ia l / 2 > 3

n o x

Water Sample:
Time Collected 1 3 3 0

Physical Appearance at Start [Physical Appearance at Sampling

Color 
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

CF10€JSc<£F>

4 2 3

Color
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

Samples collected:

Container Size Container Type
I S
S 14

# Collected Field Filtered Preservative Container pH
M X m

/im p

Notes:
C a jU tC (tF i

JAM :ers/div76/adm in/4_notes/stad9log April 25, 1997



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
Date July 16, 1998

ite Name Niagara Mohawk 

ocation Fulton, NY ____
Weather
Well# MW- ^

Project No 1118.081.013.130 

Personnel James A. Moore

Evacuation Metho Bottom Loading Stainless Steel Bailer 

Sampling Method Bottom Loading Stainless Steel Bailer

Well Information:

Depth of Well*

Depth to Water *

Length of Water Column 

Volume of Water in Well 
3X Volume of Water in Well

Measurements taken from

. f t -

f t .

. f t -

gal.(s)
.gal.(s)

Water Volume /ft. for:

X 2" Diameter Well = 0.163 X LWC

 _4" Diameter Well = 0.653 X LWC

6" Diameter Well = 1.469 X LWC

Volume removed before sampling 
Did well go dry?

jJWell Casing 1 Protective Casing

gal.(s)

(Cther, Specify)

Instrument Calibration;

az>
I pH Buffer Readingsl

4.0 Standard V .
7.0 Standard. 7^?/ 

10.0 Standard

Conductivity Standard Readings |
84 S Standard ----------

1413 S Standard

Water parameters;

G allons Temperature pH Conductivity Turbidity
Rem oved Readings Readings Readings uS/cm Readings NTU

initial initial initial initial

A r k .

£ g i_ initial

J s /L

Water Sam ple:
Time Collected

z V O -

Physical Appearance at Start I Physical Appearance at Sampling'

Color 
Cdor

Turbidity (>100 NTU) 
Sheen/Free Product

/ f a

Color
Cdor

Turbidity (>100 NTU) 
Sheen/Free Product

Sam ples collected:

Container Size Container Type # Collected :? Field s Filtered j Preservative Container pH
Ik. /3 m s AJD A/a j t - -----
i ' ....  u t z f jy

JAM:ers/div76/admin/4_notes/stad9log April 25.1997



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
Date July 16,1998

Site Name Niagara Mohawk 

Location Fulton, NY MW- 9
Project No 1118.081.013.130 

Personnel James A. Moore

Weather 
Well#

Evacuation Metho Bottom Loading Stainless Steel Bailer 

Sampling Method Bottom Loading Stainless Steel Bailer

Well Information:
Depth of Well * /S o l ft. Water Volume /ft. for

Depth to Water * ft. X 2" Diameter Well = 0.163 X LWC

Length of Water Column _ . ft. 4" Diameter Well = 0.653 X LWC

Volume of Water in Well j y r gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well . _ y . y gal.(s)

Volume removed before sampling
Did well go dry?

* Measurements taken from 1 X |Well Casing 1 ■ 1 Protective Casing |

Instrument Calibration:

^  gal.(s)
J t © -------

(Other, Specify)

4.0 Standard
7.0 Standard 

10.0 Standard

I Conductivity Standard Readings 
84 S Standard 

1413 S Standard

± 3 3 -

Water parameters:

Gallons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/cm Readings NTU

initial initial ■ 6 initial

r

J iA .

/u

initial

A i 3 -

7 ? i initial

's T F m ,13L
M S L

Water Sample:
Time Collected

Physical Appearance at Start I Physical Appearance at Sampling'

Color 
Odor

Turbidity (>100 NTU) 
Sheen/Free Product

Samples collected:

m a i i Color
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

J

Container Size Container Type # Collected Field Filtered Preservative Container pH
31.

M .

JAM :ers/div76/adm in/4_notes/stad9log April 25,1997



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
July 16, 1998Date

Site Name Niagara Mohawk 

Location Fulton, NY
Weather

Well# MW-

Project No 1118.081.013.130 

Personnel James A. Moore

Evacuation Metho Bottom Loading Stainless Steel Bailer 

Sampling Method Bottom Loading Stainless Steel Bailer

W e l l  I n f o r m a t i o n :

Depth of Well *

Depth to Water *

Length of Water Column 

Volume of Water in Well 
3X Volume of Water in Well

* Measurements taken from

3 / B e
. f t -

ft.
ft.

 gal.(s)
 gal.(s)

Water Volume /ft. for:

X 2" Diameter Well = 0.163 X LWC

 4" Diameter Well = 0.653 X LWC

6" Diameter Well = 1.469 X LWC

Volume removed before sampling 
Did well go dry?

lO b  gal.(s)  ̂\ 
)J j D

]Well Casing I  Protective Casing
(Other, Specify)

I n s t r u m e n t  C a l i b r a t i o n :

I pH Buffer Readings!
4.0 Standard # 0 ^
7.0 Standard t x o i  

10.0 Standard

Conductivity Standard Readings
84 S Standard

1413 S Standard f</'7A  ^

W a t e r  p a r a m e t e r s ;

G a l l o n s T e m p e r a t u r e p H C o n d u c t i v i t y T u r b i d i t y

R e m o v e d R e a d i n g s R e a d i n g s R e a d i n g s  u S / c m R e a d i n g s  N T U

initial initial initial initial
( 3

i £ 3

initial

3 2 1 .
M l

/ f l ( o 3 1 k .
0 3 L O M l .

W a t e r  S a m p l e ;

Time Collected

Physical Appearance at Start [Physical Appearance at Sampliri^

Color 
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

Color
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

L l,J .

M J .
/e h r ir T

S a m p l e s  c o l l e c t e d :

Container Size Container Type
2 m s

# Collected Field Filtered
B O

Preservative
/y iu y

Container pH

z .

JAM:ers/div76/admin/4_notes/stad9log April 25.1997



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
Date July 16. 1998
Site Name Niagara Mohawk 

Location Fulton, NY______
Weather
Well# MW- \o

Project No 1118.081.013.130 

Personnel James A. Moore

Evacuation Metho Bottom Loading Stainless Steel Bailer 

Sampling Method Bottom Loading Stainless Steel Bailer

W e l l  I n f o r m a t i o n :

Depth of Well * ft. Water Volume /ft. for

Depth to Water* ft. X 2" Diameter Well = 0.163 X LWC
Length of Water Column ft. 4" Diameter Well = 0.653 X LWC
Volume of Water in Well gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well 3 S i - gal.(s)

Volume removed before sampling 
Did well go dry?

* Measurements taken from 1 X jWell Casing 1 [Protective Casing |

5 f _ g a l . ( s )

(Other. Specify)

I n s t r u m e n t  C a l i b r a t i o n :

I pH Buffer Readingsl
4.0 Standard
7.0 Standard 

10.0 Standard

- ^ 6

3 m -

Conductivity Standard Readings 
84 S Standard

1413 S Standard /</yA

W a t e r  p a r a m e t e r s :

G a l l o n s T e m p e r a t u r e p H C o n d u c t i v i t y T u r b i d i t y

R e m o v e d R e a d i n g s R e a d i n g s R e a d i n g s  u S / c m R e a d i n g s  N T U

initial initial 7)6.1 initial

M L

initial initial

1 1 1 L 2 M . 3 . 0 1  o

W a t e r  S a m p l e :

Time Collected J 2 i T
Physical Appearance at Start [Physical Appearance at SamplingT

Color 
Odor

Turbidity (> 100 NTU) 
Sheen/Free Product

001 (M L L ^ 5

i ^ r j

Color
Odor

Turbidity (> 100 NTU) 
Sheeh/Free Product

S a m p l e s  c o l l e c t e d :

Container Size Container Type # Collected Field Filtered Preservative Container pH
ifprnL. a A h ------- -

B u m , 3 j/t) A/2JfAS ------- -

Notes:

JAM:ers/div76/admin/4_notes/stad9log Apnl 25.1997



‘ 5 ■ V,
A P P E N D I X  C

V

H y d r a u l i c  c q u d u c t i v i t y  t e s t  p l o t s

..f, . • / •/ _

'■‘.x ' t

V ■



c l i e n t : N i a g a r a  N o h a u l i  F o u e r  C o r p . C O H P A N V : O ' B r i e n  B  G e r e  E i ^ i n e e r s ,  I n c .

l o c « t i o n : F u l t o n ,  H F  ( N G F  S i t e ) P R O J E C T : 1 1 1 8 . 6 8 1

n u - 1

1 0 .

D A T A  S E T :

H d F H U l . D A T

0 8 / 2 1 / 9 81 1 1 L 1 i 1 1 . 1  1 1 1 1 I I  1 " 1  n  1

- -

A Q U I F E R  M O D E L : 

U n c o n f  i n e d  

S O L U T I O N  M E T H O D : 

B n u u e r - R i c e

u

la

o  -----

o -— -

T E S T  D A T A : 

H 0 =  4 . 1 4  f t  

r - =  0 . 0 8 3  f t  

r „ =  0 . 3 3  f t  

L  =  1 0 .  f t  

b  =  1 4 . 1 4  f t  

H  =  1 4 . 1 4  f t

P .
•P*
Q -

o P A R A M E T E R  E S T I M A T E S :  

K  =  6 . 0 3 E - 0 6  c n / s e c  

y O  =  4 . 0 3 9  f t

— O ,

0 . 1
0

I I I I  I I I I  I I I I  I I I I I I I I

1. 1 4 .  2 8 .  4 2 .  5 6 .  7 0 .  

T i n e  ( n i n )

A Q T E S O L U



C L I E N T :  H i a j a p a  H o h a u k  F o u e r  C o r p . c o m p a n y : O ' B r i e n  I  G e r e  E n g i n e e r s ,  I n c .

L O C A T IO N : F u l t o n ,  HK (B GP S i t e ) P R O JE C T : 1 1 1 8 . 0 8 1

n u - 6

8 0 .  1 2 0 .  

T i n e  ( n i n )

2 0 0 .

DATA S E T :
N N FN U 6.D A T
0 8 / 2 1 / 9 8

A Q U IFE R  n O D E L : 
U n c o n f in e d  

S O LU TIO N  HETHOD: 
B o u u e r -R ic e

T E S T  D A TA : 
H 0= 2 . 6  f t  
r „ =  0 . 0 8 3  f t  
r „ =  0 . 3 3  f t  
L  = 1 0 .  f t  
b = 2 9 . 4 6  f t  
H = 2 9 . 4 6  f t

PARAHETER E S T IN A T E S :
K = 4 . 4 0 6 E -0 6  c n / s e c  
yO = 2 .4 4 8  f t

0 . 0  U S '

AQTESOLU



C L I E N T :  B o h a u k  P o w er C o r p . c o h p a n y : O ' B r i e n  8  G e r e  E n g i n e e r s ,  I n c .

L O C A T IO N : F u I t o n ,  BK (B G F  S i t e ) P R O JE C T : 1 1 1 8 . 0 8 1

M U - 7

T i n e  ( n i n )

DATA S E T :
N N FH U 7.D A T
0 8 / 2 1 / 9 8

A Q U IFE R  N O D EL: 
U n c o n f in e d  

SO LU TIO N  METHOD: 
B o u u e r - R ic e

T E S T  D A TA : 
H 0= 3 . 0 6  f t  
r c =  0 .G 8 3  f t  
r „ =  0 . 3 3  f t  
L  = 7 . 6 1  f t  
b = 7 . 6 1  f t  
H = 7 . 6 1  f t

PARAMETER E S T IN A T E S :
K = 1 . 6 4 5 E - 0 5  c n / s e c  
yO = 2 . 2 0 4  f t

0 .  o H C

AQTESOLU



C L I E N T :: N ia g a r a  H o h a u k  F o u e r - C o r p . co N P A N v: O ' B r i e n  8  G e r e  E n g i n e e r s ,  I n c .

L O C A T IO N : F u l t o n ,  NK (N G F S i t e ) P R O JE C T : 1 1 1 6 . 0 8 1

M U - 9

1 0 .

Ch

1 .

p.
v>

4 0 .  0 0 .  1 2 0 .

T i n e  ( n i n )

160. 200.

DATA S E T :
NNFM U9.DAT
0 8 / 2 1 / 9 8

A Q U IFE R  MODEL: 
U n c o n f in e d  

SO LU TIO N  METHOD: 
B o u u e r -R ic e

T E S T  D A TA : 
H 0= 2 . 5 2  f t  

0 . 0 8 3  f t  
0 . 3 3  f t  
9 . 5 4  f t  

b = 9 . 5 4  f t  
H = 9 . 5 4  f t

**c

PARAMETER E S T IM A T E S :
K = 2 . 0 6 6 E - 0 5  c n / s e c  
yO = 1 . 6 9 6  f t

0 .
S-C. " P " /c lc

Y

AQTESOLU



c l i e n t :  H ia g a r a  M m Y  F o u e r  C o r p . coM PAN v: O ' S r i c i i  8  G e r e  E n g iio e e r s ,  I n c .

L O C A T IO N : F u l t o i i ,  NK (B GP S i t e ) P R O JE C T : I l l s . 0 8 1

M U - 9 D

T i n e  ( n i n )

DATA s e t :
N HFH U9D.DAT
0 8 /2 1 /9 8

A Q U IFE R  N O D EL: 
U n c o n f in e d

SO LU TIO N  HETHOD: 
B o u u e r -R ic e

T E S T  D A TA : 
H 0= 2 . 0 1  f t  
r c =  0 . 0 8 3  f t  
r „ =  0 . 3 3  f t  
L  = 1 0 .  f t  
b = 2 0 . 3 2  f t  
H = 2 0 . 3 2  f t

PARAMETER E S T IM A T E S :
K = 1 . 1 4 9 E - 0 6  c n / s e c  
yO = 1 . 8 4 1  f t

O . O O S l ,

AQTESOLU



#
' '. ' ' • U ' %• j: ► .

A P P E N D I X  D

■? -..Q

I ■

\ y i_
' f. '



i U 8 ’0 9 i  

U  M O H A W K
^  ▼  N J A G A f t ^ A

NIAGARA MOHAWK POWER CORPORATION/300 ERIE BOULEVARD WEST. SYRACUSE. N.Y. 13202/TELEPHONE (315) 474-15i i

J u ly  2 7 ,  1 9 9 8

M r .  G a r d in e r  C r o s s

D i v i s i o n  o f  E n v ir o n m e n t a l  R e m e d ia t io n

N e w  Y o r k  S t a t e  D e p a r t m e n t  o f

E n v i r o n m e n t a l  C o n s e r v a t io n  

5 0  W o l f  R o a d

A lb a n y ,  N e w  Y o r k  1 2 2 3 3 - 7 0 1 0

R E :  G r o u n d w a t e r  W e l l  S u r v e y

F u l t o n  ( S .  F i r s t  S t . )  S it e

D e a r  M r .  C r o s s :

N ia g a r a  M o h a w k  h a s  s u b s ta n t ia lly  c o m p le te d  th e  m o n it o r in g  w e ll  s u r v e y  o f  p r o p e rty  

o w n e r s  a d ja c e n t  to  th e  F u lt o n  ( S .  F ir s t  S t .)  S it e  a s  re q u ire d  b y  th e  fo c u s e d  R I / F S  w o r k  p la n . T h e  

p u r p o s e  o f  th e  w e ll  s u r v e y  w a s  to  d e te r m in e  i f  a n y  d o m e s t ic  w e lls  e x is t  o n  th e  c lo s e s t  1 2  

p r o p e r t ie s  a d ja c e n t  to  th e  s ite . A  s u m m a r y  o f  th e  s u r v e y  a c t iv it ie s  a n d  th e  s u r v e y  re s u lts  a re  

p re s e n te d  b e lo w ;

• T h e  C i t y  o f  F u lt o n  W a t e r  D e p a r t m e n t  w a s  c o n ta c te d  o n  A p r i l  8 , 1 9 9 8 .  M r .  R o g e r  P a r s o n s  

c o n f ir m e d  th a t a l l  1 2  a d ja c e n t  p r o p e rt ie s  a re  c o n n e c te d  to  th e  c it y  w a te r  s u p p ly .

• A  w e ll  s u r v e y  q u e s t io n n a ir e  w a s  se n t to  th e  1 2  p r o p e rty  o w n e r s  o n  M a y  2 6 ,  1 9 9 8 .  S e v e n  

p r o p e r ty  o w n e r s  r e s p o n d e d  to  th e  q u e s t io n n a ir e . C o p ie s  o f  th e  re s p o n s e s  a re  a tta c h e d . A l l  

se v e n  o w n e r s  in d ic a t e d  th a t a  w e ll  d id  n o t e x is t  o n  t h e ir  p r o p e r ty .

• A  s e c o n d  le tte r w a s  se n t to  p r o p e r ty  o w n e r s  a n d  te n a n ts  o n  J u n e  1 0 ,  1 9 9 8 .  T h e  le tte r  

p re s e n te d  th e  p r e l im in a r y  re s u lts  o f  th e  q u e s t io n n a ir e  a n d  p r o v id e d  re sp o n s e s  to  p r o p e rty  

o w n e r  c o m m e n ts .

• O n  J u n e  2 9 ,  M r .  G a r y  R o b in s o n  o f  th e  N Y S  D e p a r tm e n t  o f  H e a lt h  a n d  I  a tte m p te d  to  

in te r v ie w  th e  f iv e  p r o p e rty  o w n e r s  th a t d id  n o t r e ^ o n d  to  th e  q u e s tio n n a ir e . T h e  p r o p e rty  

o w n e rs  o f  5 5 5  a n d  5 6 2  S o u th  F ir s t  S t . w e re  in te rv ie w e d  a n d  in d ic a te d  that n o  w e ll  w a s  p re se n t  

o n  t h e ir  p r o p e r t y . A  v a c a n c y  n o t ic e  w a s  p o s te d  a t th e  r e s id e n c e  a t  5 7 5  S o u th  F i r s t  S tre e t.  

F o l lo w in g  th e  in te r v ie w s , M r .  R o b in s o n  in d ic a t e d  th a t the  r e m a in in g  tw o  p r o p e rty  o w n e r s  

c o u ld  b e  in te r v ie w e d  b y  te le p h o n e .

• T T ie  te le p h o n e  n u m b e r s  f o r  th e  tw o  r e m a in in g  re s id e n c e s  a re  n o t p u b lis h e d  in  th e  te le p h o n e  

d ir e c t o r y . T h e  p r o p e r ty  a t 5 8 0  S o u th  F i r s t  S t . is  lo c a te d  tw o  lo ts  a w a y  f r o m  th e  s ite  o n  th e  

E a s t  (u p g ra d ie n t) S id e  o f  S o u th  F ir s t  S tre e t. T h e  p ro p e rty  o w n e r  re s id e s  in  D a v e n p o r t , Io w a .  

T h e  p ro p e rty  a t 5 5 7  S o u th  F ir s t  S t . is  lo c a te d  o n  th e  W e s t  S id e  o f  S o u th  F ir s t  S tre e t th re e  lo ts



a w a y  f r o m  th e site . T h is  re s id e n c e  is  lo c a te d  o n  th e  o p p o site  s id e  (so u th ) o f  th e  site  fro m  the  

f o r m e r  c a n a l  b e d .

• M r .  G a r y  R o b in s o n  w a s  v e r b a lly  p r o v id e d  th e re su lts  o f  the w e ll  s u r v e y  o n  J u ly  2 7 ,  1 9 9 8  a n d  

e x p re s s e d  h is  s a t is fa c t io n  w ith  th e  s u r v e y  re s u lts .

P le a s e  c o n ta c t  m e  ( 3 1 5 ) 4 2 8 - 5 0 1 5  i f  y o u  h a v e  a n y  q u e s tio n s  o r  c o m m e n ts  r e g a r d in g  the  

re s u lts  o f  th e  w e ll  s u r v e y .

J S in c m p ly ,

^ C h a r l e s  W il la r d  

E n v ir o iu n e n t a l  A f f a ir s  D e p a r tm e n t

c c :  M r .  G a r y  R o b in s o n  ( N Y S D O H ,  S y r a c u s e )

M s :  D .  W r ig h t  ( O B G )

In t e r n a l  D is t r ib u t io n  L i s t

CFW /dkm



T h e  C it y  o f  F u lt o n  W a te r  D e p a rtm e n t h a s a d v ise d  N ia g a r a  M o h a w k  that y o u r  re sid e n ce  is  co n n e cte d  

to  th e  c ity  w a te r  s u p p ly  syste m . P le a s e  in d ica te  i f  y o u  o p erate  a  g ro u n d w a te r w e ll at y o u r  re sid e n ce  

b y  m a rk in g  th e  a p p ro p ria te  b o x  b e lo w :

  Y E S ,  I  o p e ra te  a  w e ll a t m y  re s id e n c e  in  a d d it io n  to  r e c e iv in g  m y  c it y -s u p p lie d  w a te r.

G R O U N D W A T E R  W E L L  S U R V E Y
CITY O F  F U L T O N

S O U T H  FIRST S T R E E T

Neighbor: RayLaFrate
Residence: 579 S. First St., Fulton, N Y  13069

^  N O ,  I  d o  n o t o p e ra te  a  w e ll at m y  re sid e n ce  in  a d d it io n  to  r e c e iv in g  m y  c ity -s u p p lie d  w ater.

   I  w o u ld  fe e l m o r e  c o m fo rta b le  s p e a k in g  to  y o u  in  p e rso n  to  p r o v id e  m y  re sp o n se . P le a s e

c o n ta c t  m e  to  a rra n g e  a  p e rs o n a l in te rv ie w .

I f  y o u  h a v e  a n y  c o m m e n ts  o r  c o n c e rn s  re g a rd in g  th is  q u e stio n n a ire , p le a se  p r o v id e  th e m  in. th e  sp a ce  

b e lo w , o r  a tta c h  a n  a d d it io n a l sh eet i f  n e e d e d :

7
J) »

If you do not complete and return this questionnaire, it will be assumed that you desire a personal
interview.



G R O U N D W A T E R  W E L L  S U R V E Y
CITY O F  F U L T O N

S O U T H  FIRST S T R E E T

T h e  C it y  o f  F u lt o n  W a te r  D e p a rtm e n t h a s a d v ise d  N ia g a r a  M o h a w k  that y o u r  re sid e n ce  is  co n n e cte d  

to  th e  c it y  w a te r  s u p p ly  syste m . P le a s e  in d ica te  i f  y o u  o p e rate  a  g ro u n d w a te r w e ll at y o u r  re sid e n ce  

b y  m a r k in g  th e  a p p ro p ria te  b o x  b e lo w ;

  Y E S ,  I  o p e ra te  a  w e ll at m y  re s id e n c e  in  a d d it io n  to  r e c e iv in g  m y  c it y -s u p p lie d  w ate r.

Neighbor: Rev. John Coleman
Residence: 2578 Co Rt 57, Fulton, N Y  13069; as owner of 578 S. First St., Fulton, N Y  13069

7
I  d o  n o t o p e ra te  a  w e ll at m y  re sid e n ce  in  a d d it io n  to  re c e iv in g  m y  c it y -s u p p lie d  w ater.

I  w o u ld  feel m o re  c o m fo rta b le  sp e a k in g  to  y o u  in  p e r s o n  to  p r o v id e  m y  re sp o n se . P le a s e  

c o n ta c t  m e  to  a rra n g e  a  p e rs o n a l in te rv ie w .

I f  y o u  h a v e  a n y  c o m m e n ts o r  c o n c e rn s  re g a rd in g  th is  q u e stio n n a ire , p le a se  p r o v id e  th e m  in  th e  sp a ce  

b e lo w , o r  a tta c h  a n  a d d it io n a l sh eet i f  n e e d e d ;

If you do not complete and return this questionnaire, it will be assumed that you desire a personal
interview.



G R O U N D W A T E R  W E L L  S U R V E Y
CITY O F  F U L T O N

S O U T H  FIRST S T R E E T

T h e  C it y  o f  F u lt o n  W a te r  D e p a rtm e n t h a s a d v ise d  N ia g a r a  M o h a w k  that y o u r  re sid e n ce  is  co n n e cte d  

to  th e  c ity  w a te r su p p ly  syste m . P le a s e  in d ica te  i f  y o u  o p e rate  a  g ro u n d w a te r w e ll at y o u r  re sid e n ce  

b y  m a r k in g  th e  a p p ro p ria te  b o x  b e lo w ;

  Y E S ,  I  o p e ra te  a  w e ll at m y  re s id e n c e  in  a d d it io n  to  r e c e iv in g  m y  c it y -s u p p lie d  w a te r.

Neighbor; The Crossroads Tabernacle Church
Residence: 576 S. First St., Fulton, N Y  13069

2 _ r  N O ,  I  d o  n o t o p e ra te  a  w e ll at m y  re s id e n c e  in  a d d it io n  to  re c e iv in g  m y  c ity -s u p p lie d  w ater.

■ I  w o u ld  fe e l m o re  c o m fo rta b le  s p e a k in g  to  y o u  in  p e rso n  to  p r o v id e  m y  re sp o n se . P le a s e  

c o n ta c t  m e  to  a rra n g e  a  p e r s o n a l in te rv ie w .

I f  y o u  h a v e  a n y  c o m m e n ts o r  c o n c e rn s  re g a rd in g  th is  q u e stio n n a ire , p le a se  p r o v id e  th e m  in  th e  sp a ce  

b e lo w , o r  a tta c h  a n  a d d it io n a l sh eet i f  n e e d e d :

j j -

If you do not complete and return this questionnaire, it will be assumed that you desire a personal
interview.



T h e  C it y  o f  F u lt o n  W a te r  D e p a rtm e n t h a s a d v ise d  N ia g a r a  M o h a w k  that y o u r  re sid e n ce  is  co n n e cte d  

to  th e  c ity  w a te r  s u p p ly  syste m . P le a s e  in d ica te  i f  y o u  o p e ra te  a  g ro u n d w a te r w e ll at y o u r  re sid e n ce  

b y  m a r k in g  th e  a p p ro p r ia te  b o x  b e lo w :

G R O U N D W A T E R  W E L L  S U R V E Y
CITY O F  F U L T O N

S O U T H  FIRST S T R E E T

Neighbor: Nick Taranto
Residence: 556 S. First St., Fulton, N Y  13069

_  Y E S ,  I  opeirate a  w e ll at m y  re s id e n c e  in  a d d it io n  to  r e c e iv in g  m y  c it y -s u p p lie d  w a te r.

N O ,  I  d o  n o t o p e ra te  a  w e ll a t m y  re s id e n c e  in  a d d it io n  to  re c e iv in g  m y  c it y -s u p p lie d  w ater.

I  w o u ld  fe e l m o r e  c o m fo rta b le  s p e a k in g  to  y o u  in  p e r s o n  to  p r o v id e  m y  re sp o n s e . P le a s e  

c o n ta c t  m e  to  a rra n g e  a  p e rs o n a l in te rv ie w .

I f  y o u  h a v e  a n y  c o m m e n ts  o r  c o n c e rn s  re g a rd in g  th is  q u e stio n n a ire , p le a se  p ro v id e  th e m  in  th e  sp a ce  

b e lo w , o r  a tta c h  a n  a d d it io n a l sh e e t i f  n e e d e d :

If you do not complete and return this questionnaire, it will be assumed that you desire a personal
interview.



T h e  C it y  o f  F u lt o n  W a te r  D e p a rtm e n t h a s a d v is e d  N ia g a r a  M o h a w k  th a t y o u r  re sid e n ce  is  co n n e cte d  

to  th e  c ity  w a te r s u p p ly  syste m . P le a s e  in d ica te  i f  y o u  o p e rate  a  g ro u n d w a te r w e ll at y o u r  re sid e n ce  

b y  m a r k in g  th e  a p p ro p ria te  b o x  b e lo w ;

G R O U N D W A T E R  W E L L  S U R V E Y
CITY O F  F U L T O N

S O U T H  FIRST S T R E E T

Neighbor: Joseph or Judy Catalone
Residence: 573 S. First St., Fulton, N Y  13069

  Y E S ,  I  o p e ra te  a  w e ll at m y  re s id e n c e  in  a d d it io n  to  r e c e iv in g  m y  c it y -s u p p lie d  w ater.

X  N O ,  I  d o  n o t o p e ra te  a  w e ll a t m y  re s id e n c e  in  a d d it io n  to  re c e iv in g  m y  c it y -s u p p lie d  w a te r.

I  w o u ld  fe e l m o r e  c o m fo rta b le  s p e a k in g  to  y o u  in  p e r s o n  to  p r o v id e  m y  re sp o n s e . P le a s e  

c o n ta c t  m e  to  a rra n g e  a  p e r s o n a l in te rv ie w .

I f  y o u  h a v e  a n y  c o m m e n ts o r  c o n c e rn s  re g a rd in g  th is  q u e stio n n a ire , p le a se  p ro v id e  th e m  in  th e  sp a c e  

b e lo w , o r  a tta c h  a n  a d d it io n a l sh e e t i f  n e e d e d :

If you do not complete and return this questionnaire, it will be assumed that you desire a personal
interview.



T h e  C it y  o f  F u lt o n  W a te r  D e p a rtm e n t h a s  a d v is e d  N ia g a r a  M o h a w k  that y o u r  re sid e n ce  is  c o n n e cte d  

to  th e  c it y  w a te r  su p p ly  syste m . P le a s e  in d ica te  i f  y o u  o p e rate  a  g ro u n d w a te r w e ll at y o u r  re sid e n ce  

b y  m a r k in g  th e  a p p ro p ria te  b o x  b e lo w :

  Y E S ,  I  o p e ra te  a  w e ll a t m y  re s id e n c e  in  a d d it io n  to  r e c e iv in g  m y  c it y -s u p p lie d  w ater.

N O ,  I  d o  n o t o p e ra te  a  w e ll at m y  re s id e n c e  in  a d d it io n  to  r e c e iv in g  m y  c ity -s u p p lie d  w ater.

G R O U N D W A T E R  W E L L  S U R V E Y
CITY O F  F U L T O N

S O U T H  FIRST S T R E E T

Neighbor: Paul Lewchanin
Residence: 562 S. First St., Fulton, N Y  13069

I  w o u ld  fe e l m o re  c o m fo rta b le  s p e a k in g  to  y o u  in  p e r s o n  to  p r o v id e  m y  re sp o n se . P le a s e  

c o n t a c t  m e  to  a rra n g e  a  p e r s o n a l in te rv ie w .

I f  y o u  h a v e  a n y  co m m e n ts o r  c o n c e rn s  re g a rd in g  th is  q u e stio n n a ire , p le a se  p ro v id e  th e m  in  th e  sp a ce  

b e lo w , o r  a tta c h  a n  a d d it io n a l sh e e t i f  n e e d e d :

If you do not complete and return this questionnaire, it will be assumed that you desire a personal
interview.



T h e  C it y  o f  F u lt o n  W a te r  D e p a rtm e n t h a s a d v ise d  N ia g a r a  M o h a w k  that y o u r  re sid e n ce  is  co n n e cte d  

to  th e  c ity  w a te r  s u p p ly  syste m . P le a s e  in d ica te  i f  y o u  o p e rate  a  g ro u n d w a te r w e ll at y o u r  re sid e n ce  

b y  m a r k in g  th e  a p p ro p ria te  b o x  b e lo w :

  Y E S ,  I  o p e ra te  a  w e ll a t m y  re s id e n c e  in  a d d it io n  to  r e c e iv in g  m y  c it y -s u p p lie d  w ater.

G R O U N D W A T E R  W E L L  S U R V E Y
CITY O F  F U L T O N

S O U T H  FIRST S T R E E T

Neighbor; George Ashby
Residence: 564 S. First St., Fulton, N Y  13069

N O ,  I  d o  n o t o p e ra te  a  w e ll at m y  re s id e n c e  in  a d d it io n  to  r e c e iv in g  m y  c ity -s u p p lie d  w ater.

 I  w o u ld  fe e l m o r e  c o m fo rta b le  s p e a k in g  to  y o u  in  p e r s o n  to  p r o v id e  m y  re sp o n se . P le a s e

c o n ta c t  m e  to  a rra n g e  a  p e rs o n a l in te rv ie w .

I f  y o u  h a v e  a n y  c o m m e n ts o r  c o n c e rn s  re g a rd in g  th is  q u e stio n n a ire , p le a se  p ro v id e  th e m  in  th e  sp a ce  

b e lo w , o r  a tta c h  a n  a d d it io n a l sh e e t i f  n e e d e d :

_________________________ C _ 0 ./± /F lj£ J li7 i._t______ __________________ J X fJ d .______________________

If you do not complete and return this questionnaire, it will be assumed that you desire a personal
intervaew.
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W l g . O Y I

D a t a  V a l i d a t i o n  S e r v i c e s
120 Cobble Creek Road P. O. Box 208  

Nortb Creek, N. Y. 12853 

P h o n e  5 1 8 - 2 5 1 - 4 4 2 9

S e p te m b e r 4 , 1 9 9 8

T im o t h y  E d d y  

O 'B r ie n  &  G e r e  E n g in e e r s  

5 0 0 0  B r it t o n f ie ld  P a r k w a y  

S y a r c u s e , N Y  1 3 2 2 1

R E ;  D a t a  U s a b il it y  S u m m a r y  R e p o r t  f o r  N M P C - F u l t o n  S ite  D a t a  P a c k a g e s  

O B G  L a b s  d a ta  p a c k a g e s  f o r  s a m p le s  c o lle c te d  6 /1 6 /9 8  th r o u g h  7 / 1 6 / 9 8

D e a r  M r .  E d d y :

R e v ie w  h a s  b e e n  c o m p le te d  fo r  th e  d a ta  p a c k a g e s  g e n e ra te d  b y  O 'B r ie n  a n d  G e r e  L a b o r a t o r ie s ,  

p e r ta in in g  to  s a m p le s  c o lle c te d  at th e  N ia g a r a  M o h a w k  F u lt o n  S ite . T w e lv e  a q u e o u s  a n d  fo u rte e n  so il 

fie ld  sa m p le s  w e re  a n a ly s e d  fo r  B T E X  a n d  P A H .  F o u r  a d d it io n a l s u rfa ce  s o il s a m p le s  w e re  p r o c e s s e d  fo r  

c y a n id e . M a t r ix  s p ik e s /d u p lic a te s , a n d  e q u ip m e n t/tr ip  b la n k s  w e re  a lso  p ro c e s s e d . M e t h o d o lo g ie s  

u t iliz e d  a re  th o s e  o f  th e  1 9 9 5  N Y S D E C  A S P / S W 8 4 6 .

T h e  d a ta  p a c k a g e s  su b m itte d  c o n ta in e d  fu ll d e liv e ra b le s  f o r  v a lid a t io n , b u t th is  u s a b ility  re p o rt is  

g e n e ra te d  fr o m  r e v ie w  o f  th e  su m m a ry  fo rm  in fo rm a tio n , w ith  so m e  re v ie w  o f  a s s o c ia te d  ra w  d a ta . F u l l  

v a lid a t io n  h a s  n o t b e e n  p e rfo rm e d ; h o w e v e r, th e  re p o rte d  su m m a ry  ta b le s  h a v e  b e e n  re v ie w e d  fo r  

a p p lic a t io n  o f  v a lid a t io n  q u a lif ie rs  p e r  U S E P A  R e g io n  I I  S O P s  H W - 2  a n d  H W - 6 .  A l l  c o n c lu s io n s  are  

b a se d  u p o n  a s s u m p tio n  o f  a c c u ra te  re p o rte d  v a lu e s  o n  th e  Q C  s u m m a ry  fo rm s , a n d  c o m p lia n c e  in  sa m p le  

p r o c e s s in g . T h e  f o llo w in g  ite m s w e re  re v ie w e d ;

* L a b o r a t o r y  N a r r a t iv e  D is c u s s io n

* C u s t o d y  D o c u m e n t a t io n

* H o ld in g  T im e s

* S u r r o g a te  a n d  In te rn a l S ta n d a rd  R e c o v e r ie s

* M a t r ix  S p ik e  R e c o v e r ie s /D u p lic a t e  C o r r e la t io n s

* F ie ld  D u p lic a t e  C o r r e la t io n s

* P r e p a r a t io n /C a lib r a t io n  B la n k s

* C o n t r o l  S p ik e /L a b o r a t o r y  C o n t r o l  S a m p le s

* In s tru m e n ta l T u n e s

* C a lib r a t io n  S ta n d a rd s

* In s tru m e n t I D L s

* M e t h o d  C o m p lia n c e



T h o s e  ite m s liste d  a b o v e  w h ic h  s h o w  d e fic ie n c y  a re  d is c u s s e d  w ith in  th e  te x t o f  th is  n a rra tiv e . 

A l l  o th e r ite m s w e re  d e te rm in e d  to  b e  a cce p ta b le .

A t ta c h e d  to  th is  n a rra tiv e  a re  c lie n t h a r d c o p y  sp re a d sh e e ts  o f  sa m p le  re s u lts , w ith  v a lid a t io n  

q u a lif ie r s  a p p lie d  in  re d  in k . C o p ie s  o f  la b o ra to r y  c a s e  n a rra tiv e s  a n d  la b o ra to r y  N Y S D E C  S a m p le  

P r e p a r a t io n  a n d  A n a ly s is  S u m m a r y  F o r m s  are a tta ch e d  to  th is  text, a n d  s h o u ld  b e  re v ie w e d  in  

c o n ju n c t io n  w it h  th is  re p o rt. N o  la b o ra to r y  re s u b m is s io n s  w e re  re q u ire d .

T h e  fo llo w in g  te x t d is c u s s e s  q u a lity  is s u e s  o f  c o n c e rn .

I n  s u m m a ry , th e  sa m p le  re su lts  w e re  g e n e ra te d  fro m  a cc e p ta b le  p r o c e s s in g , a n d  a re  u s a b le  w ith  

re s p e c t  to  p r o je c t  g o a ls , w ith  m in o r  m o d if ic a t io n s /q u a lif ic a t io n s . T h e  o n ly  ite m  o f  c o n c e r n  is  p o s s ib le  

n o n h o m o g e n e ity  in  s a m p le s  e x h ib it in g  c o n c e n tra tio n s  o f  ta rg e t a n a ly te s  (se e  S o il  B T E X  d is c u s s io n ).

pg. 2/4

S O I L  S A M P L E S

G e n e r a l

F ie ld  d u p lic a te  c o rr e la t io n s  w e re  p e rfo rm e d  o n  sa m p le s  M W - 1 0 ( 1 2 - 1 4 )  a n d  S S - 9  ( c y a n id e  o n ly ).  

A l l  c o r r e la t io n s  w e re  a cce p ta b le .

A c c u r a c y  a n d  p r e c is io n  e v a lu a t io n s  w e re  p e rfo rm e d  o n  M W - 6 ( 1 0 - 1 2 ) .

B T E X  A n a l y s e s

T h e  m a tr ix  s p ik e s  o f  M W - 6 ( 1 0 - 1 2 )  an d  th e  sa m p le  it s e lf  s h o w e d  la rg e  in c o n s is te n c ie s  in  the  

c o n c e n tr a t io n s  o f  th e  ta rg e t a n a ly te s  (i.e . b e n z e n e  a n d  to lu e n e  r e c o v e r ie s  o u t o f  ra n g e , a n d  th e  

e th y lb e n z e n e  a n d  x y le n e  c o n c e n tr a t io n s  in  the m a trix  s p ik e s  w e re  te n  tim e s  th a t o f  th e  sa m p le ). T h e s e  

v a r ia n c e s  a re  su p p o rte d  b y  th e  ra w  d ata. S a m p le  n o n h o m o g e n e ity  is  su sp e cte d . R e s u lt s  fo r  th e  sa m p le  

a re  c o n s id e r e d  e stim a te d , a n d  th o se  f o r  sa m p le  M W -6 ( 6 - 8 )  (w h ic h  a ls o  sh o w e d  d e te c t io n s )  sh o u ld  be  

u s e d  w it h  s im ila r  c a u tio n . V a r ia n c e  w a s  n o t o b s e rv e d  in  th e  P A H  fra c tio n s  o f  th e  sa m p le .

F ie ld  d u p lic a te  c o rr e la t io n  w a s  a cc e p ta b le .

T h e  d e te c t io n  o f  b e n z e n e  in  M W - 6 ( 1 6 - 1 8 )  is  re je c te d  a s  p o s s ib le  c a r r y o v e r  f ro m  th e  p r e v io u s  

a n a ly s is . R e s u lt s  a re  e d ite d  to  n o n d e te c tio n  at th e  C R D L .



S e m i v o l a t i l e  A n a l y s e s

A l l  a c c u r a c y  a n d  p r e c is io n  v a lu e s  w e re  a c c e p ta b le  e x ce p t th e  p r e c is io n  o f  a c e n a p h th e n e , w h ic h  

w a s  s lig h tly  e le v a te d . N o  q u a lif ic a t io n  to  re su lts  is  in d ica te d .

F ie ld  d u p lic a te  c o rr e la t io n  w a s  a cc e p ta b le .

S a m p le  M W -6 ( 6 - 8 )  re q u ire d  a  d ilu tio n  o f  1 :5 0 0  to  b r in g  ta rg e t a n a ly te s  in to  c a lib r a t io n  ra n g e . 

D u e  to  th e  e x c e s s iv e  a n a ly te  c o n c e n tr a tio n s , th e  s o lv e n c y  o f  th e  e x tra c tio n  m a y  h a v e  b e e n  e x ce e d e d , a n d  

re s u lts  f o r  th is  sa m p le  a re  c o n s id e re d  e stim a te d , p o s s ib ly  b ia se d  lo w .

S a m p le  M W -6 ( 6 - 8 )  a n d  M W - 6 ( 1 0 - 1 2 )  sh o w e d  m a tr ix  effect o n  in te rn a l sta n d a rd  re c o v e r y , a n d  

th e  a p p ro p r ia te  q u a lif ic a t io n s  (a s  e stim a te d ) to  a n a ly te s  h a s  b e e n  m a d e  o n  th e a tta c h e d  ta b le s .

pg- 3/4

C y a n i d e  A n a l y s e s

P r o c e s s in g  w a s  a c c e p ta b le ; n o  q u a lif ic a t io n s  a re  in d ic a te d .

^  A Q U E O U S J S A M F L E S

G e n e r a l

F ie ld  d u p lic a te  c o rr e la t io n s  w e re  p e rfo rm e d  o n  sa m p le  M W -8 .  A l l  c o rr e la t io n s  w e re  a c c e p ta b le . 

A c c u r a c y  a n d  p r e c is io n  e v a lu a t io n s  w e re  p e rfo rm e d  o n  M W -7 .

V o l a t i l e  A n a l y s e s

A c c u r a c y  a n d  p r e c is io n  e v a lu a t io n s  w e re  a cc e p ta b le .

F ie ld  d u p lic a te  c o rr e la t io n  w a s  a cc e p ta b le .

N o  q u a lif ic a t io n s  a re  in d ica te d .

S e m i v o l a t i l e  A n a l y s e s

M a t r ix  s p ik e  re c o v e r ie s , a n d  la b o ra to r y  a n d  f ie ld  d u p lic a te  c o rre la tio n s  w e re  a c c e p ta b le .

D u e  to  o u t ly in g  sta n d a rd  re sp o n s e , b e n z o (g ,h ,i)p e r y le n e  re su lts  in  M W -3  a n d  M W - 6  a re  

c o n s id e r e d  s lig h tly  e stim a te d .



P le a s e  d o  n o t h e sita te  to  c o n ta c t  m e  i f  q u e s tio n s  o r  c o m m e n ts  a rise  d u rin g  y o u r  r e v ie w  o f  th is  re p o rt. 

V e r y  t r u ly  y o u r s .
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J u d y  H a r r y  ^

A tt.



D A T A  Q U A L in E R  D E F IN IT IO N S

The following definitions provide brief explanations of the national qualifiers assigned to 
results in the data review process. If the Regions choose to use additional qualifiers, a complete 
explanation of those qualifiers should accompany the data review.

U  -  T h e  a n a ly t e  w as a n a ly z e d  fo r , b u t w a s n o t d etected a b o v e  th e re p o rte d  s a m u ie
q u a n t ita t io n  lim it .

J  -  T h e  a n a ly t e  w a s p o sitiv e ly  id e n tif ie d ; th e  a sso c ia te d  n u m e r ic a l v a lu e  is  the

a p p r o x im a t e  c o n c e n tra tio n  o f  th e  a n a ly t e  in  th e  s a m p le .

N  -  T h e  a n a ly s is  in d ic a te s  th e  presen t o f  a n  a n a iy t e  fo r  w h ic h  th e re  is  p r e s u n ip liv c

e v id e n ce  to m a k e  a  " te n ta tiv e  id e n t if ic a t io n ."

N J  -  T h e  a n a ly s is  in d ic a te s  the p re se n ce  o f  a n  a n a ly t e  th a t h a s  b een " te n ta tiv e ly

id e n tif ie d "  a n d  the a sso c ia te d  n u m e r ic a l v a lu e  re p re se n ts its  a p p ro x im u te  
c o n c e n tr a t io n .

U J  -  T h e  a n a ly t e  w a s n o t detected a b o v e  th e  re p o rte d  s a m p le  q u a n t ita t io n  l im i.' .

H o w e v e r , th e  re p o rte d  q u a n tita t io n  l im it  is  a p p r o x im a te  a n d  m a y  o r  m a y  not  

re p re s e n t th e  a c t u a l lim it  o f q u a n tita t io n  n e ce s sa ry  to a c c u r a te ly  a n d  p re t'isriy  

m e a s u r e  th e  a n a ly te  in  th e  s a m p le .

R  -  T h e  s a m p le  re s u lts  a r e  re je cte d  d u e  to s e r io u s  d e fic ie n c ie s  in  th e  a b il it y  to a n ^ IjT C
th e  s a m p le  a n d  m eet q u a lit y  c o n tro l c r it e r ia .  T h e  p re se n ce  o r  a b s e n c e  o f  the  
a n a ly t e  c a n n o t be v e r if ie d .



N A R R A TIVE

I N T R O D U C T I O N / A N A L Y T I C A L  R E S U L T S
T h is  report su m m a rize s the laboratory results for sam ples fro m  the N ia g a ra  M o h aw k Po w er C o rp o ratio n  -  

F u lto n , N Y  Site.

C O N D I T I O N  U P O N  R E C E I P T / C H A I N  O F  C U S T O D Y

Th e coolers were received intact. W hen the coolers were received  b y die lab oratory, the sam ple custodian(s) 
opened and  inspected the shipm ents for dam age, custody inconsistencies and proper preservation. C h a in  o f  
cu sto d ie s docum enting receipt are presented in  the chain o f  custody section. E a c h  sam ple w as assigned a 

unique lab oratory num ber and a custody file  created. T h e  sam ples were placed in  a secured w a lk -in  cooler 

and signed in  and out b y die chemists performing the tests. T h e  sign out reco rd, o r lab ch ro n ic le , is  presented  

in  the ch a in  o f  custody secdon.

N o  d iscre p an cie s w ere noted upon receipt. T h e  cooler temperatures were 3 and 4 “C .

M E T H O D O L O G Y

T h e  fo llo w in g  m ethods w ere used to perform  dte analyses:

P A R A M E T E R  M E T H O D  R E F E R E N C E

V o la tile  O rg a n ics ( B T E X )  8 2 6 0 A  1

S e m ivo latile  O rg an ics (P A H s )  8 2 7 0 B  1

1)  N e w  Y o r k  .State Departm ent o f  Fnvirnn m en tal Cnn servarin n A n alytical S e rv ic e s  P rn tn co l, O ctober

19 9 5 .

Q U A L I T Y  C O N T R O L

T lie  quality control for this program  includes internal standards, surrbgates, m atrix spike (M S ), m atrix  spike  
duplicate (M S D ), laboratory duplicate (D ), blind duplicate, equipment b la n k, laboratory control sam ple ( L C S ) ,  
prep blank and Q C  trip blank samples. Q A /Q C  results are sum m arized in  the L ab o rato ry  R ep o rt and are also  

in clud ed  in  the raw  data.

V o la t ile  O r g a n ic s
T h e  G C / M S  V o la tile  instrum ents used a J & W  D B - V R X ,  6 0  m  x 0 .2 5  m m  I D  ca p illa ry  co lu m n  and  

a V o c a rb  3 0 0 0  trap.

T h e re  w ere no excursions to note. A l l  Q C  results w ere w ithin established control lim its. 

S e m iv o la t ile  O r g a n ic s

T h e  G C /M S  Sem ivolatile instruments used a J & W  D B -S M S , 3 0  m  X  0 .2 5  n u n  I D  ca p illa ry  colum n. 

H o ld in g  T im e s

A l l  sam ples were prepared and analyzed  w ithin the method an d /o r Q A P P  specified  holding time 

requirem ents.



N ia g a ra  M o h a w k  P o w er C orporation  
F u lto n , N Y  
W ater Sam p les  

P ag e 2

L a b o r a t o r y  C o n tr o l S a m p le

A l l  spike re co veries met m ethod an d /o r project specific  Q C  requirem ents.

M S / M S D
A l l  spike re co very and R P D  data met method and /or project sp e cific  Q C  criteria .

S u rro g a te s

T h e  follo w in g sam pie(s) d id  not m eet surrogate reco very criteria:

S a m p le  D e sc rip tio n  S a m p le  it  S u rro g a te  C o r r e c t iv e  A c tio n

M W -4  J 18 0 6  N itrob enzen e-d5 1

M W -4  J 1 8 0 6 D L  N itrob enzen e-d5 1

M W -5  J 18 0 8  N itrob enzen e-d5 1

1 .  T w o  (2 )  o f the three (3) base/neutral and/or acid  extractable surrogate reco veries passed

laboratory criteria. In -h o u se laboratory p o licy  requires no further co rrective action.

In t e r n a l S t a n d a r d  A re a s

A l l  internal standard areas met method an d /o r project sp e cific  Q C  criteria.

C a lib r a t io n s
T h e  follow in g continuing calib ration com pound(s) exceeded method percent difference criteria :

C a lib r a t io n  D a te  In s tru m e n t C o m p o u n d  C o r r e c t iv e  A c tio n

7 /2 4 /9 8  M Si«6 B en zo [g ,h ,i]p erylen e 1

7 /2 8 /9 8  MS/K6 In d e n o [l,2 ,3 ]p e ry le n e  1
D ibenz[a,h ]an th racene 1

B en zo [g ,h ,i]p erylene 1

1 .  Method allows tq) to four excursions on continuing calib ration v e rificatio n  as long as 4 0 % D

is not exceeded.

P r e p a r a t io n  B la n k s
A ll  preparation b lanks m et method and /o r project sp e cific  Q C  criteria.

R A W  D A T A

T h e  raw  data is organized according to the N Y S  D E C  Contract Laboratory P ro g ra m  C ata g o ry  B  order o f  data 

requirem ents.
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N A R R A TIV E

I N T R O D U C T I O N / A N A L Y T I C A L  R E S U L T S

T h is  report sunuxtarizcs the laboratory results for sam ples fro m  the N ia g a ra  M o h a w k  Pow er C o rp o ratio n  -  
Fu lto n . N Y  Site.

C O N D I T I O N  U P O N  R E C E I P T / C H A I N  O F  C U S T O D Y

T h e coolers were received in ia a . W hen the coolers w ere received  by the lab oratory, the sam ple custodian(s) 

opened and inspected the shipm ents for dam age, custody inconsistencies and proper preservation. C h a in  o f  

cu sto d ies docum enting receipt are presented in  the ch a in  o f  custody section. E a c h  sam ple w as assigned a 

unique laboratory num ber and a custody file  created. T h e  sam ples w ere p laced  in  a secured w a lk -in  cooler 

and signed in and out by the chemists perform ing the tests. T h e  sign  out re co rd , or lab ch ro n icle , is presented  

in  the ch a in  o f  custody section.

D iscre p an cies noted upon receipt are docum ented o n the telephone conversation m em o form  in cluded  in  the 

ch a in  o f  custody section. T h e  cooler tem peratures w ere 4  and 5 ° C .

M E T H O D O L O G Y

T h e  follo w ing m ethods w ere used to p erfo rm  the analyses:

P A R A M E T E R  M E T H O D  R E F E R E N C E
V o la t ile  O rg an ics ( B T E X )  8 2 6 0 A  1

Sem ivo latile  O rg an ics ( P A H s )  8 2 7 0 B  1

T o ta l C y a n id e  3 3 5 .2  1

P ercent T o ta l S o lid s 2 5 4 0 -G  2

1)  N e w ,-Y o rk  State Departm ent o f  F.nvirnnm ental C n a se rvatin n  A n alytical S e rv ic e s  Prntocnl, O ctober 

19 9 5 .

2 ) - .Stanriarri Mftthnds fnr thft F.Yam inatinn n f  W ater and Wa.stewater 18th F d itin n  IQQ?

Q U A L I T Y  C O N T R O L

T h e  quality control for this p rogram  in cludes internal standards, surrogates, m atrix  spike (M S ), m a u ix  spike  
duplicate (M S D ), laboratory duplicate (D ), blind duplicate, equipment blank, laboratory control sam ple ( L C S ) ,  

prep blank and Q C  t r y  blank samples. Q A /Q C  results are sum m arized  in  the L ab o rato ry R e p o n  and are also 
in cluded  in  the raw  data.

V o la t ile  O r g a n ic s

T h e  G C / M S  V o la tile  instrum ents used a J & W  D B - V R X ,  7 5  m  x 0 .4 5  m m  ID  ca p illa ry  co lu m n and 

a V o c a r b  3 0 0 0  u a p .

H o ld in g  T im e s  a n d  S a m p le  P re se rv a tio n

A ll  sam ples w ere prepared and analyzed  w ithin the m ethod and /o r Q A P P  specified holding tim e  

requirem ents.



N ia g a ra  M o h a w k  Pow er C orporation  
Fulto n . N Y  
S o lid  Sam ples  

Page 2

L a b o r a t o r y  C o n t r o l S a m p le

A l l  spike re co veries m et m ethod an d /o r project sp e cific  Q C  criteria.

M S /M S D

T h e following com pounds d id  not m eet m atrix  sp ike/m atrix  spike duplicate percent re co very and/or  
R P D  criteria :

S a m p le  D e sc r ip tio n  S a m p le  #  C o m p o u n d  %  R E C  R P D  C o r r e c t iv e  A c tio n  

M W -6  ( 1 0 - 1 2 ’) H 8 7 6 5  B enzen e X  X  1

To lu en e X  1

1 .  T h e  m atrix -sp ike  b la n k  m et crite ria . N o  co rrective action w as taken.

S u rr o g a te

A l l  surrogate re co veries m et m ethod an d /o r project sp e cific  Q C  criteria .

In t e r n a l S ta n d a r d s

A l l  internal standard areas m et m ethod an d /o r p r o je a  sp e cific  Q C  criteria .

C a lib r a t io n s

A ll  calib ratio ns and calib ration v e rificatio n s m et m ethod and /or project sp e cific  Q C  criteria. 

P r e p a r a t io n  B la n k s

A l l  preparation blanks m et m ethod an d /o r project sp e cific  ( j c  criteria .

S e m iv o la tile  O r g a n ic s

T h e  G C /M S  Sem ivolatile instrum ents used a J & W  D B -5 M S , 3 0  m  X  0 .2 5  m m  ID  ca p illa ry  colum n. 

H o ld in g  T im e s

A l l  sam ples w ere prepared and an alyzed  w ithin the method an d /o r Q A P P  specified holding time 
requirem ents.

L a b o r a t o r y  C o n t r o l S a m p le

A ll  spike re co veries met m ethod an d /o r p ro ject sp e cific  Q C  requirem ents.

M S /M S D

T h e  follow ing com pounds d id  not m eet m atrix  sp ike/m atrix  spike duplicate R P D  criteria :

S a m p le  D e s c rip tio n  S a m p le  #  C o m p o u n d  C o r r e c t iv e  A c tio n

M W -6  ( 1 0 - 1 2 ' )  H 8 7 6 5  . A cenaphthene 1

1 T lic  M S  and M S D  percent recoveries m et criteria . T h e  m atrix  spike blank also met criteria . 
N o  co rrective  action w as taken.
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N ia g a ra  M o h aw k Pow er C o rp o ratio n  

Fulto n . N Y  
So lid  Sam ples  

Page 3

S u rro g a te s
T h e  follow in g sam ples d id  not m eet surrogate re co very criteria :

S a m p le  D e sc r ip tio n  S a m p le  #  S u rro g a te  C o r r e c t iv e  A c tio n

M W -6  (6-8*) H 8 7 6 4 R E  T e r p h e n y l-d l4  1

1 .  T w o  (2 )  o f the three (3) base/neutral an d /o r acid  exu-actable surrogate recoveries passed  

laboratory crite ria . In -h o u se  laboratory p o lic y  requires no further co rrective action.

In t e r n a l S t a n d a r d  A r e a s
T h e  internal standard area for the follow ing sam ples d id  not m eet abundance criteria:

S a m p le  D e s c r ip tio n  S a m p le  H 
M W -6  (6 -8 ')  H 8 7 6 4

M W -6  ( 1 0 - 1 2 ’) H 8 7 6 5

M W -6  ( 1 0 - 1 2 ’ ) H 8 7 6 5 M S

M W -6  ( 1 0 - 1 2 ’) H 8 7 6 5 M S D

In t e r n a l S ta n d a r d
P e r y le n e -d l2

P e r y le n e -d l2

P e r y le n e -d l2

P e rylen e-<112

C o r r e c t iv e  A c tio n  

1 

2 

2  
2

1 .  T h e  internal standard area w as co n firm ed  by re an alysis. Both sets o f data are included. N o  

further co rrective  action w as taken.

1 . T h e  sam ple, M S  and M S D  show ed s im ila r results. N o  co rrective  action was taken.

C a lib r a t io n s

A l l  calib ratio n s and calib ra tio n  verificatio n s m et m ethod and /or project sp e cific  Q C  criteria. 

P r e p a ra tio n  B la n k s

A ll  preparation blanks m et m ethod an d /o r project sp e cific  Q C  criteria .

W e t C h e m is tr y
T h e re  w ere no excursio n s to note. A l l  Q C  results w ere w ithin established co n u o l lim its.

R A W  D A T A

T h e raw daia is organized according to the N Y S  D E C  Contract Laboratory Program  C atago ry B  order o f  data 

requirem ents.
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE IDENTIFICATION AND 
ANALYTICAL REQUIREMENT SUMMARY

C u s t o m e r

S a m p l e

C o d e

M W - 8

L a b o r a t o r y

S a m p l e

C o d e

J 1 8 0 0

A n a l y t i c a l  R e q u i r e m e n t s

V O A

G C / M S
- - — Mvmoa

f

'B N A

G C / M S
MMtod

*

V O A

G C
M*IMd

«

' P e s t

P C B s
MMMO

f

‘M e t a l s ‘O t h e r

8 2 6 0 8 2 7 0

M W - 9 J 1 8 0 1 8 2 6 0 8 2 7 0

M W - 9 D J 1 8 0 2 8 2 6 0 8 2 7 0

M W - 3 J 1 8 0 3 8 2 6 0 8 2 7 0

M W - S J 1 8 0 4 8 2 6 0 8 2 7 0

M W - 1 0 J 1 8 0 5 8 2 6 0 8 2 7 0

M W - 4 J 1 8 0 6 8 2 6 0 8 2 7 0

M W - 7 J 1 8 0 7 8 2 6 0 8 2 7 0

M W - 7 J 1 8 0 7 M S 8 2 6 0 8 2 7 0

M W - 7 J 1 8 0 7 M S D 8 2 6 0 8 2 7 0

M W - 5 J 1 8 0 8 8 2 6 0 8 2 7 0

B a i l e r  E q u i p m e n t  

B l a n k

J 1 8 0 9 8 2 6 0 8 2 7 0

M W - 2 J 1 8 1 0 8 2 6 0 8 2 7 0

M W - 1 J 1 8 1 1 8 2 6 0 8 2 7 0

B l i n d  D u p l i c a t e J 1 8 1 2 8 2 6 0 8 2 7 0

Q C  T r i p  B l a n k J 1 8 1 3 8 2 6 0

•

1



SAMPLE PREPARATION AND ANALYSIS SUMMARY 
VOLATILE (VOA)

ANALYSIS

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

L a b o r a t o r y  

S a m p l e  ID M a t r i x

D a t e

C o l l e c t e d

D a t e  R e c ' d  

a t  L a b

D a t e

E x t r a c t e d

D a t e

A n a l y z e d

J 1 8 0 0 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 3 / 9 8

J 1 8 0 1 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 3 / 9 8

J 1 8 0 2 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 a 7 / 2 3 / 9 8

J 1 8 0 3 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 3 / 9 8

J 1 8 0 4 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 4 / 9 8

J 1 8 0 5 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 3 / 9 8

J 1 8 0 6 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 3 / 9 8

J 1 8 0 7 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 3 / 9 8

J 1 8 0 7 M S W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 4 / 9 8

J 1 8 0 7 M S D W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 4 / 9 8

J 1 8 0 8 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 3 / 9 8

J 1 8 0 9 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 4 / 9 8

J 1 8 1 0 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 4 / 9 8

J 1 8 1 1 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 4 / 9 8

J 1 8 1 2 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 4 / 9 8

J 1 8 1 3 W A T E R 7 / 1 7 / 9 8 7 / 2 3 / 9 8



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY

L A B O R A T O R Y  

S A M P L E  ID M A T R I X

D A T E

C O L L E C T E D

D A T E  R E C 'D  a t  

L A B

D A T E

E X T R A C T E D

D A T E

A N A L Y Z E D

J 1 8 0 0 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 3 / 9 8

J 1 8 0 1 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 3 / 9 8

J 1 8 0 2 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 3 / 9 8

J 1 8 0 3 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 4 / 9 8

J 1 8 0 4 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 4 , 2 8 / 9 8

J 1 8 0 5 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 3 / 9 8

J 1 8 0 6 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 4 , 2 8 / 9 8

J 1 8 0 7 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 3 / 9 8

J 1 8 0 7 M S W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 3 / 9 8

J 1 8 0 7 M S D W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 . 7 / 2 0 / 9 8 7 / 2 3 / 9 8

J 1 8 0 8 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 3 , 2 4 / 9 8

J 1 8 0 9 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 3 / 9 8

J 1 8 1 0 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 4 / 9 8

J 1 8 1 1 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 4 / 9 8

J 1 8 1 2 W A T E R 7 / 1 6 / 9 8 7 / 1 7 / 9 8 7 / 2 0 / 9 8 7 / 2 4 / 9 8

'

.

8479SV1.XLS Page 1 30/95



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY

L A B O R A T O R Y  

S A M P L E  ID M A T R I X

A N A L Y T I C A L

P R O T O C O L

E X T R A C T I O N

M E T H O D

A U X I L I A R Y

C L E A N U P

D I L / C O N C

F A C T O R

J 1 8 0 0 W A T E R 8 2 7 0 C O N T . N O N E 1

J 1 8 0 1 W A T E R 8 2 7 0 C O N T . N O N E 1

J 1 8 0 2 W A T E R 8 2 7 0 C O N T . N O N E 1

J 1 8 0 3 W A T E R 8 2 7 0 C O N T . N O N E 1 . 2

J 1 8 0 4 W A T E R 8 2 7 0 C O N T . N O N E 1 0 , 1 0 0

J 1 8 0 5 W A T E R 8 2 7 0 C O N T . N O N E 1

J 1 8 0 6 W A T E R 8 2 7 0 C O N T . N O N E 5 , 2 0

J 1 8 0 7 W A T E R 8 2 7 0 C O N T . N O N E 1

J 1 8 0 7 M S W A T E R 8 2 7 0 C O N T . N O N E 1

J 1 8 0 7 M S D W A T E R 8 2 7 0 C O N T . N O N E

J 1 8 0 8 W A T E R 8 2 7 0 C O N T . N O N E 1 , 1 0 0

J 1 8 0 9 W A T E R 8 2 7 0 C O N T . N O N E 1

J 1 8 1 0 W A T E R 8 2 7 0 C O N T . N O N E 1

J 1 8 1 1 W A T E R 8 2 7 0 C O N T . N O N E 1

J 1 8 1 2 W A T E R 8 2 7 0 C O N T . N O N E 1

8479SV2.XLS Page 1 ,0|5



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE IDENTIFICATION AND 
ANALYTICAL REQUIREMENT SUMMARY

C u s t o m e r

S a m p l e

C o d e

L a b o r a t o r y

S a m p l e

C o d e

A n a l y t i c a l  R e q u i r e m e n t s

V O A

G C / M S
Mvmod

«

‘B N A

G C / M S
u«mod

i

V O A

G C
MMhOd

•

‘P e s t

P C B s
M«nod

«

‘M e t a l s ‘O t h e r

M W - 8  ( 8 - 1 0 ’) H 8 5 2 9 8 2 6 0 8 2 7 0 2 5 4 0 - G

M W - 9  ( 1 0 - 1 2 ’) H 8 5 3 0 8 2 6 0 8 2 7 0 2 5 4 0 - G

B l i n d  D u p l i c a t e H 8 5 3 1 8 2 6 0 8 2 7 0 2 5 4 0 - G

M W - 1 0  ( 6 - 8 ’)  - H 8 S 3 2  . 8 2 6 0 8 2 7 0 2 5 4 0 - G

M W - 1 0  ( 1 2 - 1 4 ' ) H 8 5 3 3 8 2 6 0 8 2 7 0 2 5 4 0 - G

Q C  T r i p  B l a n k H 8 5 3 4 8 2 6 0

M W - 7  ( 4 - 6 ’) H 8 7 6 3 8 2 6 0 8 2 7 0 2 5 4 0 - G

M W - 6  ( 6 - 8 ’) H 8 7 6 4 8 2 6 0 8 2 7 0 2 5 4 0 - G

M W - 6  ( 1 0 - 1 2 * ) H 8 7 6 5 8 2 6 0 8 2 7 0 2 5 4 0 - G

M W - 6  ( 1 0 - 1 2 ' ) H 8 7 6 5 M S 8 2 6 0 8 2 7 0

M W - 6  ( 1 0 - 1 2 ’) H 8 7 6 5 M S D 8 2 6 0 8 2 7 0

M W - 6  ( 1 0 - 1 2 * ) H 8 7 6 5 D 2 5 4 0 - G

M W - 6  ( 1 6 - 1 8 * ) H 8 7 6 6 8 2 6 0 8 2 7 0 2 5 4 0 - G

M W - 6  ( 2 4 - 2 4 . 7 ' ) H 8 7 6 7 8 2 6 0 8 2 7 0 2 5 4 0 - G

M W - 6  ( 3 2 - 3 4 * ) H 8 7 6 8 8 2 6 0 8 2 7 0 2 5 4 0 - G

M W - 9 D  ( 1 8 - 2 0 * ) H 8 7 6 9 8 2 6 0 8 2 7 0 2 5 4 0 - G

M W - 9 D  ( 2 6 - 2 6 . 9 ' ) H 8 7 7 0 8 2 6 0 8 2 7 0 2 5 4 0 - G

E q u i p m e n t  B l a n k H 8 7 7 1 8 2 6 0 8 2 7 0

P o t a b l e  W a t e r H 8 7 7 2 8 2 6 0 8 2 7 0

Q C T r i p  B l a n k H 8 7 7 3 8 2 6 0

S S - 7 H 8 9 0 5 3 3 5 . 2

2 5 4 0 - G

S S - 7 H 8 9 0 5 M S 3 3 5 . 2

2 5 4 0 - G



I

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE IDENTIFICATION AND 
ANALYTICAL REQUIREMENT SUMMARY

C u s t o m e r

S a m p l e

C o d e

L a b o r a t o r y

S a m p l e

C o d e

A n a l y t i c a l  R e q u i r e m e n t s

V O A

G C / M S
Mtttiod

#

'B N A

G C / M S
M«mod

i

V O A

G C
Mxnod

«

• R e s t

P C B s
Mtthod

«

'M e t a l s ’O t h e r

S S - 7 H 8 9 0 5 D 3 3 5 . 2

2 5 4 0 - G

S S - 9 H 8 9 0 6 3 3 5 . 2

2 5 4 0 - G

S S - 8 H 8 9 0 7 3 3 5 . 2

2 5 4 0 - G

B l i n d  D u p l i c a t e H 8 9 0 8
4 ..

3 3 5 . 2

2 5 4 0 - G

E q u i p m e n t  B l a n k H 8 9 0 9 3 3 5 . 2

I



SAMPLE PREPARATION AND ANALYSIS SUMMARY 
VOLATILE (VOA) 

ANALYSIS

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

L a b o r a t o r y  

S a m p l e  ID M a t r i x

D a t e

C o l l e c t e d

D a t e  R e c ' d  

a t  L a b

D a t e

E x t r a c t e d

D a t e

A n a l y z e d

H 8 5 2 9 S O I L 6 / 1 6 / 9 8 6 / 1 7 / 9 8 6 / 1 9 / 9 8

H 8 5 3 0 S O I L 6 / 1 6 / 9 8 6 / 1 7 / 9 8 6 / 1 9 / 9 8

H 8 5 3 1 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8

H 8 5 3 2 S O I L 6 / 1 7 / 9 8 6 / 1 7 / 9 8 6 / 1 9 / 9 8

H 8 5 3 3 S O I L 6 / 1 7 / 9 8 6 / 1 7 / 9 8 6 / 1 9 / 9 8

H 8 5 3 4 W A T E R 6 / 1 7 / 9 8 6 / 1 9 / 9 8

H 8 7 6 3 S O I L • 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 4 / 9 8

H 8 7 6 4 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 4 / 9 8

H 8 7 6 5 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 4 / 9 8

H 8 7 6 5 M S S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 4 / 9 8

H 8 7 6 5 M S D S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 4 / 9 8

H 8 7 6 6 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 5 / 9 8

H 8 7 6 7 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 4 / 9 8

H 8 7 6 8 S O I L 6 / 1 8 / 9 8 6 / 1 9 / 9 8 6 / 2 5 / 9 8

H 8 7 6 9 S O I L 6 / 1 8 / 9 8 6 / 1 9 / 9 8 6 / 2 4 / 9 8

H 8 7 7 0 S O I L 6 / 1 8 / 9 8 6 / 1 9 / 9 8 6 / 2 5 / 9 8

H 8 7 7 1 W A T E R 6 / 1 8 / 9 8 6 / 1 9 / 9 8 6 / 2 5 / 9 8

H 8 7 7 2 W A T E R 6 / 1 8 / 9 8 6 / 1 9 / 9 8 6 / 2 4 / 9 8

H 8 7 7 3 W A T E R 6 / 1 9 / 9 8 6 / 2 4 / 9 8



SAMPLE PREPARATION AND ANALYSIS SUMMARY 
VOLATILE (VOA) 

ANALYSIS

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

L a b o r a t o r y  

S a m p l e  ID M a t r i x

D a t e

C o l l e c t e d

D a t e  R e c ' d  

a t  L a b

L o w  L e v e l  

M e d  L e v e l

D a t e

A n a l y z e d

H 8 5 2 9 S O I L 6 / 1 6 / 9 8 6 / 1 7 / 9 8 L O W 6 / 1 9 / 9 8

H 8 5 3 0 S O I L 6 / 1 6 / 9 8 6 / 1 7 / 9 8 L O W 6 / 1 9 / 9 8

H 8 5 3 1 S O I L 6 / 1 7 / 9 8 L O W 6 / 1 9 / 9 8

H 8 5 3 2 S O I L 6 / 1 7 / 9 8 6 / 1 7 / 9 8 L O W 6 / 1 9 / 9 8

H 8 5 3 3 S O I L 6 / 1 7 / 9 8 6 / 1 7 / 9 8 L O W 6 / 1 9 / 9 8

H 8 5 3 4 W A T E R 6 / 1 7 / 9 8 L O W 6 / 1 9 / 9 8

H 8 7 6 3 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 4 / 9 8

H 8 7 6 4 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 4 / 9 8

H 8 7 6 5 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 4 / 9 8

H 8 7 6 5 M S S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 4 / 9 8

H 8 7 6 5 M S D S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 4 / 9 8

H 8 7 6 6 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 5 / 9 8

H 8 7 6 7 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 4 / 9 8

H 8 7 6 8 S O I L 6 / 1 8 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 5 / 9 8

H 8 7 6 9 S O I L 6 / 1 8 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 4 / 9 8

H 8 7 7 0 S O I L 6 / 1 8 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 5 / 9 8

H 8 7 7 1 W A T E R 6 / 1 8 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 5 / 9 8

H 8 7 7 2 W A T E R 6 / 1 8 / 9 8 6 / 1 9 / 9 8 L O W 6 / 2 4 / 9 8

H 8 7 7 3 W A T E R 6 / 1 9 / 9 8 L O W 6 / 2 4 / 9 8



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY

L A B O R A T O R Y  

S A M P L E  ID M A T R I X

D A T E

C O L L E C T E D

D A T E  R E C ’D  a t  

L A B

D A T E

E X T R A C T E D

D A T E

A N A L Y Z E D

H 8 5 2 9 S O I L 6 / 1 6 / 9 8 6 / 1 7 / 9 8 6 / 1 8 / 9 8 6 / 2 3 / 9 8

H 8 5 3 0 S O I L 6 / 1 6 / 9 8 6 / 1 7 / 9 8 6 / 1 8 / 9 8 6 / 2 3 / 9 8

H 8 5 3 1 S O I L - 6 / 1 7 / 9 8 6 / 1 8 / 9 8 6 / 2 3 / 9 8

H 8 5 3 2 S O I L 6 / 1 7 / 9 8 6 / 1 7 / 9 8 6 / 1 8 / 9 8 6 / 2 3 / 9 8

H 8 5 3 3 S O I L 6 / 1 7 / 9 8 6 / 1 7 / 9 8 6 / 1 8 / 9 8 6 / 2 3 / 9 8

H 8 7 6 3 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 2 / 9 8 6 / 2 4 / 9 8

H 8 7 6 4 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 2 / 9 8 6 / 2 4 , 2 5 / 9 8

H 8 7 6 5 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 2 / 9 8 6 / 2 4 , 2 5 / 9 8

H 8 7 6 5 M S S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 2 / 9 8 6 / 2 4 / 9 8

H 8 7 6 5 M S D S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 2 / 9 8 6 / 2 4 / 9 8

H 8 7 6 6 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 2 / 9 8 6 / 2 4 / 9 8

H 8 7 6 7 S O I L 6 / 1 7 / 9 8 6 / 1 9 / 9 8 6 / 2 2 / 9 8 6 / 2 4 / 9 8

H 8 7 6 8 S O I L 6 / 1 8 / 9 8 6 / 1 9 / 9 8 6 / 2 2 / 9 8 6 / 2 4 / 9 8

H 8 7 6 9 S O I L 6 / 1 8 / 9 8 6 / 1 9 / 9 8 6 / 2 2 / 9 8 6 / 2 4 / 9 8

H 8 7 7 0 S O I L 6 / 1 8 / 9 8 6 / 1 9 / 9 8 6 / 2 2 / 9 8 6 / 2 4 / 9 8

H 8 7 7 1 W A T E R 6 / 1 8 / 9 8 6 / 1 9 / 9 8 6 / 2 3 / 9 8 6 / 2 5 / 9 8

H 8 7 7 2 W A T E R 6 / 1 8 / 9 8 6 / 1 9 / 9 8 6 / 2 3 / 9 8 6 / 2 5 / 9 8

6023A XLS Page 1 1 0 / 9 5  r  
O



, . . .C I V  I U l -  ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY

L A B O R A T O R Y  

S A M P L E  ID M A T R I X

A N A L Y T I C A L

P R O T O C O L

E X T R A C T I O N

M E T H O D

A U X I L I A R Y

C L E A N U P

D I U C O N C

F A C T O R

H 8 5 2 9 S O I L 8 2 7 0 S O N C . G P C 1 X

H 8 5 3 0 S O I L 8 2 7 0 S O N C . G P C I X

H 8 5 3 1 S O I L 8 2 7 0 S O N C . G P C I X

H 8 5 3 2 S O I L 8 2 7 0 S O N C . G P C I X

H 8 5 3 3 S O I L 8 2 7 0 S O N C . G P C I X

H 8 7 6 3 S O I L 8 2 7 0 S O N C . G P C I X

H 8 7 6 4 S O I L 8 2 7 0 S O N C . G P C 5 0 X . 5 0 0 X

H 8 7 6 5 S O I L 8 2 7 0 S O N C . G P C 5 X . 2 0 X

H 8 7 6 5 M S S O I L 8 2 7 0 S O N C . G P C 1 X

H 8 7 6 5 M S D S O I L 8 2 7 0 S O N C . G P C I X

H 8 7 6 6 S O I L 8 2 7 0 S O N C . G P C 1 X

H 8 7 6 7 S O I L 8 2 7 0 S O N C . G P C I X

H 8 7 6 8 S O I L 8 2 7 0 S O N C . G P C 1 X

H 8 7 6 9 S O I L 8 2 7 0 S O N C . G P C I X

H 8 7 7 0 S O I L  . 8 2 7 0 S O N C . G P C 1 X

H 8 7 7 1 W A T E R 8 2 7 0 C O N T . N O N E 1 X

H 8 7 7 2 W A T E R 8 2 7 0 C O N T . N O N E I X

8023BXLS Page 1 10/95r
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Performance Analytical Inc.
Air Quality Laboratory

L A B O R A T O R Y  RE PO RT

C lie n t: O ’B R I E N  &  G E R E  E N G I N E E R S ,  I N C . D a t e  o f  R e p o rt: 0 7 / 1 0 /9 8

A d d r e s s : 5 0 0 0  B ritto n fie ld  P a r k w a y D a t e  R e c e iv e d : 0 6 /2 3 /9 8

S y ra c u se , N Y  1 3 2 2 1 P A I  P r o je c t  N o : P 9 8 0 1 0 4 1

C o n ta c t : M r . T im  E d d y P u r c h a s e  O rd e r: V e r b a l

C lie n t  P r o je c t  I D :  N ia g a r a  M o h a w k  P o w e r  C o rp o ra tio n N e w Y o r k E L A P I D :  # 1 1 2 2 1

F o u r  (4 )  T e d la r  B a g  S a m p le s  labeled: 

“ S V - 1 ” “ S V - 2 ” “ S V - 3 ’

F iv e  ( 5 )  P U F / X A D - 2  S a m p le s  lab eled: 

“ S V - 1 ” “ S V - 2 ” “ S V - 3 ’

“B lin d  D u p lic a te ” 

“B lin d  D u p lic a te ” T r i p  B la n k ”

T h e  sa m p le s w e re  re ce iv e d  at th e  la b o ra to ry  u n d e r ch a in  o f  c u sto d y  o n  Ju n e  2 3 ,  19 9 8 . T h e  sa m p le s w e re  

re ce iv e d  in tact. T h e  d ates o f  a n alyse s a re  in d ica te d  o n  the attach ed  d ata  sheets.

B T E X  A n a ly s is

T h e  T e d la r  b a g s  w e re  a n a ly ze d  fo r  B e n z e n e , T o lu e n e , E th y lb e n ze n e  a n d  to ta l X y le n e s  a c c o rd in g  to  

m o d ifie d  C A R B  M e th o d  4 1 0  u s in g  a  g a s  ch ro m a to g ra p h  e q u ip p e d  w ith  a  p h o to io n iza tio n  d etector.

P o lv n u c le a r  A r o m a t ic  H y d ro c a r b o n s  A n a ly s is

T h e  P U F / X A D - 2  c a rtrid g e s w e re  a n a ly ze d  fo r p o ly n u cle a r a ro m a tic  h y d ro ca rb o n s  ( P A H s )  u s in g  

co m b in e d  g a s  c h ro m a to g ra p h y /m a ss sp e ctro m e try  ( C J C /M S )  a cc o rd in g  to  the m e th o d o lo g y  o u tlin e d  in  

E P A  M e th o d  T O - 1 3  fro m  th e C o m p e n d iu m  o f  M e th o d s  fo r the D e te rm in a tio n  o f  T o x ic  O r g a n ic  

C o m p o u n d s  in  A m b ie n t A ir .  E P A  6 0 0 /4 -8 4 -0 4 1 ,  U .S .  E n v iro n m e n ta l P ro te ctio n  A g e n c y , R e s e a r c h  

T r ia n g le  P a r k , N C ,  A p r il,  19 8 4 . T h e  a n alyse s w e re  p erfo rm ed  u s in g  a  H e w le tt -P a c k a r d  M o d e l 5 8 9 0  S e rie s  

n  g a s  c h ro m a to g ra p h / M o d e l 5 9 7 1  m a ss se le ctive  d etecto r eq u ip p ed  w ith  a  M o d e l 7 6 7 3 A  ro b o t a rm  

a u to in je cto r. A  5 %  P h e n y l/ 9 5 %  D im e th y lp o ly s ilo x a n e  c a p illa ry  c o lu m n  ( R T x -5 ,  R e s te k  C o rp o r a tio n ,  

B e lle fo n te , P A )  w a s  u se d  to  a ch ie v e  ch ro m a to g ra p h ic  separation.

T h e  re su lts  o f  a n a ly se s a re  g iv e n  o n  th e  attach ed  d ata  sheets.

D a t a  R e le a s e  A u th o riz a tio n :

N e ly n  Q u ito v ie ra  

A n a ly t ic a l C h e m is t

R e v ie w e d  a n d  A p p n

M ic h a e l T u d a y  

L a b o r a to r y  D ir e c t o r

20954 Osborne Street, CJanoqa Park, C.A 91304 • Phone SIS 709-1139 • Fax SIS 709-291'



Performance Analytical Inc.
Air Quality Laboratory

R E S U L T S  O F  A N A L Y S I S

P A G E  1 O F  1

C l i e n t  : O ' B r i e n  &  G e r e  E n g in e e r s ,  I n c .

C lie n t Sam ple ID  

P A I  Sam ple ID

S V -1

P 9 8 0 10 4 1-0 0 1A

Test Code 

Analyst 
Instrument 

M atrix

M odified C A R B  Method 4 10  

J. D a n  Taliaferro  
H P 58 9 0 /P ID  #2  

Tedlar Bag

Date Sampled 

Date R e ce iv e d : 

Date A n a ly z e d : 

Volum e(s) A n a ly z e d :

6/22/98  

6/23/98  

6/23/98  

1.00 m l

D .F . =  1.00

R E S U L T REPORTING R E S U L T REPORTING

C A S # C O M P O U N D LIMIT LIMIT

mg/m^ mg/m-' ppm ppm

7 1 -4 3 -2 Benzene N D 0 .16 N D 0.050

108-88-3 Toluene N D 0 .19 N D 0.050

10 0 -4 1-4 Ethylbenzene N D 0.22 N D 0.050

13 3 0 -2 0 -7 m - &  p-Xylenes N D 0.22 N D 0.050

9 5-4 7-6 o-Xvlene N D 0.22 N D 0.050

T R  =  Detected Below Indicated Reporting L im it  

N D  =  Not Detected

V e rifie d  b y :

D a t = : _ l | 2 j g ^

20'^54 O,<horne Street. a.uii'L,'.! Park. C.A Q1304 • Plionc ^18 70'ri-l 1 ;>) • F;ix 704-2415



Performance Analytical Inc.
Air Quality Laboratorv'

R E S U L T S  O F  A N A L Y S I S

P A G E  1 O F  1

C l i e n t  : O ’ B r ie n  &  G e r e  E n g in e e r s ,  I n c .

C lie n t Sam ple D )  
P A I  Sam ple ID

S V -2

P 9 8 0 10 4 1-0 0 2 A

Test Code 
Analyst  

Instrument 
M atrix

M odified C A R B  Method 4 10  

J. D a n  Taliaferro  

H P 58 9 0 /P ID  #2 
Tedlar Bag

Date Sampled  

Date Received  

Date Analyzed  

Volum e(s) Analyzed

6/22/98  

6/23/98  
6/23/98  

1.00 m l

D .F . =  1.00

R E S U L T REPORTING R E S U L T REPORTING

C A S # C O M P O U N D LIMIT LIMIT

mg/m-’ m g/m ’ ..... PP«i ppm

7 1 -4 3 -2 Benzene N D 0 .16 N D 0.050

10 8 -8 8 -3 Toluene N D 0 .19 N D 0.050

10 0 -4 1-4 Ethylbenzene N D 0.22 N D 0.050

13 3 0 -2 0 -7 m - &  p-Xylenes N D 0.22 N D 0.050

9 5 -4 7 -6 o-Xylene N D 0.22 N D 0.050

T R  =  Detected Below Indicated Reporting L im it  

N D  =  Not Detected

V e rif ie d  b y ;

D a t e : t t h h i s

20954 Osbtime Street, Canufia Park, C.‘\ 91304 • Phune 818 709-1139 • Fa,\ 818 709-2915



Performance Analytical Inc.
Air Quality Laboratory

R E S U L T S  O F  A N A L Y S I S
PAGE 1 OF 1

C l i e n t  : O ’ B r ie n  &  G e r e  E n g in e e r s ,  I n c .

C lie n t Sam ple ID  

P A I  Sam ple ID

S V -3

P 9 8 0 10 4 1-0 0 3 A

Test Code 

A nalyst  

Instrament 
M atrix

M odified C A R B  Method 4 10  

J. D a n  Taliaferro  

H P 58 9 0 /P ID  #2 
Tedlar Bag

Date Sampled 

Date Received  

Date Analyzed  
Volum e(s) Analyzed

6/22/98  

6/23/98  

6/23/98  

1.00 ml

D .F . =  1.00

R E S U L T REPORTING R E S U L T REPORTING

C A S # C O M P O U N D LIMIT LIMIT

m g/m ’ mg/m’ ppm ppm

7 1 -4 3 -2 Benzene N D 0 .16 N D 0.050

108-88-3 Toluene N D 0 .19 N D 0.050

10 0 -4 1-4 Ethylbenzene N D 0.22 N D 0.050

13 3 0 -2 0 -7 m - &  p-Xylenes N D 0.22 N D 0.050

9 5-4 7-6 o-Xvlene N D 0.22 N D 0.050

T R  =  Detected Below Indicated Reporting L im it  

N D  =  Not Detected

V e rifie d  b y :  j g r  

D a t e ;

i.'shorne ^rreci. '.Lmnc.i I'.irk. C.A 91504 • Phone .rilA 709-115^' • hV.x 814 709-29IS



Performance Analytical Inc.
Air Quality Laboratory

R E S U L T S  O F  A N A L Y S I S

P A G E  1 O F  1

C l i e n t  : O ' B r i e n  &  G e r e  E n g in e e r s ,  I n c .

C lie n t Sam ple ID  

P A I  Sam ple ID

B lin d  D uplicate  

P 9 8 0 10 4 1-0 0 4 A

Test Code : Modified C A R B  Method 4 10  

A n a ly s t : J. D a n  Taliaferro  

In stm m e n t; H P 58 9 0 /P ID  #2 
M a t r ix ; Tedlar Bag

Date Sampled 

Date Received 
Date Analyzed  

Volum e(s) Analyzed

6/22/98  

6/23/98  
6/23/98  

1.00 m l

D .F . =  1.00

C A S # C O M P O U N D

R E S U L T

m g/m ’

REPORTING II 

LIMIT

mg/m’ II

R E S U L T

ppm

REPORTING

UMIT

ppm

7 1 -4 3 -2 Benzene N D 0 .16  II N D 0.050

10 8 -8 8 -3 Toluene N D 0 .19 N D 0.050

1 0 0 -4 1 ^ Ethylbenzene N D 0.22 N D 0.050

13 3 0 -2 0 -7 m - &  p-Xylenes N D 0.22 N D 0.050

9 5-4 7-6 o-Xylene N D 0.22 1 N D 0.050

T R  =  Detected Below Indicated Reporting L im it  

N D  =  Not Detected

V e rif ie d  b y :  P f - r

D a t e : _ l M 3 S ,

2C954 Qsbome .4trccr, I’ark. C.'A 91 )04 • Phone SIS ,09-11 • ho: 709-29IS



Performance Analytical Inc.
Air Quality Laboratory

R E S U L T S  O F  AN AL YS IS
PAGE 1 OF 1

C l i e n t  : O ’ B r ie n  &  G e r e  E n g in e e r s ,  I n c .

C lie n t Sam ple ID  
P A I  Sam ple ID

B lin d  D uplicate
P 9 8 0 10 4 1-0 0 4 A  (Lab o rato ry D uplicate)

Test Code 

A nalyst  

Instrument 
M atrix

M odified C A R B  Method 4 10  

J. D a n  Taliaferro 

H P 58 9 0 /P ID  #2 
Tedlar Bag

Date Sampled 

Date Received  

Date Analyzed  
Volum e(s) Analyzed

6 l 2 i m  
6/23/98  

6/23/98  
1.00 ml

D .F . =  1.00

R E S U L T REPORTING R E S U L T REPORTING

C A S # C O M P O U N D LIMIT LIMIT

mg/m-’ m g/m ’ ppm ppm

7 1 -4 3 -2 Benzene N D 0 .16 N D 0.050

10 8 -8 8 -3 Toluene N D 0 .19 N D 0.050

10 0 -4 1-4 Ethylbenzene N D 0.22 N D 0.050

13 3 0 -2 0 -7 m - &  p-Xylenes N D 0.22 N D 0.050

9 5-4 7-6 o-Xylene N D 0.22 N D 0.050

T R  =  Detected Below  Indicated Reporting L im it  

N D  =  Not Detected

V e rifie d  b y : Q ( "  '

D ate :

:C9a4 CVbornc Street, '..'.inoe.i Park. CA '-'C04 • Phone -I.' 709-115? • Fax 709-2915



Performance Analytical Inc.
Air Quality Laboratory

R E S U L T S  O F  AN AL YS IS
PAGE 1 OF 1

C l i e n t  : O ' B r i e n  &  G e r e  E n g in e e r s ,  I n c .

C lie n t Sam ple ID  
P A I  Sam ple ID

N /A
P A I  M ethod B la n k

Test Code : M odified C A R B  Method 4 10  

A n a ly s t ; J. D a n  Taliaferro  
In stru m en t: H P 58 9 0 /P ID  #2  

M a t r ix : Tedlar Bag

Date Sampled 

Date Received  
Date Analyzed  

Volum e(s) Analyzed

N /A  

N /A  
6/23/98  

1.00 m l

D .F . =  1.00

R E S U L T REPORTING R E S U L T REPORTING

C A S # C O M P O U N D LIMIT LIMIT

mg/m’ mg/m’ ppm ppm

7 1 -4 3 -2 Benzene N D 0 .16 N D 0.050

10 8 -8 8 -3 Toluene N D 0 .19 N D 0.050

10 0 -4 1-4 Ethylbenzene N D 0.22 N D 0.050

13 3 0 -2 0 -7 m - &  p-Xylenes N D 0.22 N D 0.050

9 5 -4 7 -6 o-Xylene N D 0.22 N D 0.050

T R  =  Detected Below Indicated Reporting L im it  

N D  =  Not Detected

V e rif ie d  b y : Q f-.,

D a t e :

0,+ornc StrcL-r. yiancya Lirk. t..'.A '-•1304 • Phone hlK 70" -̂l 1 • Fax SI8 709-2015



Performance Analytical Inc.
Air Quality Laborarory

R E S U L T S  O F  A N A L Y S I S
PAGE 1 OF 1

C l i e n t O'Brien &  Gere Engineers, Inc.

C lie n t Sam ple ID  
P A I  Sam ple ID

S V -1
P 9 8 0 10 4 1-0 0 1B

Test Code ; M odified E P A  T O -1 3 Date S am p le d : 6/22/98

A n a ly s t : N elyn Quitoviera Date R e ce iv e d : 6/23/98

Instrum ent: H P 58 9 0 II/M S D Date E x tra cte d : 6/23/98

M atrix  : P U F /X A D -2 Date Analyzed : 6/24/98

D .F . =  1.00

R E S U L T R E P O R T IN G
C A S # C O M P O U N D L IM IT

gg/Sample pg/Sample

9 1-2 0 -3 Naphthalene N D 0.25

208-96-8 Acenaphthalene N D 0.25

8 3 -3 2 -9 Acenaphthene N D 0.25

8 6 -7 3 -7 Fluorene N D 0.25

8 5 -0 1-8 Phenanthrene N D 0.25

1 2 0 -1 2 -7 Anthracene N D 0.25

206-44-0 Fluoranthene N D 0.25

129-0O-O Pyrene N D 0.25

56 -5 5-3 . Benzo(a)anthracene N D 0.25

2 18 -0 1 -9 Chrysene N D 0.25

2 0 5 -9 9 -2 Benzo(b)Fluoranthene N D 0.25

207-0 8 -9 Benzo(k)Fluoranthene N D 0.25

5 0 -3 2 -8 Benzo(a)Pyrene N D 0.25

19 3 -3 9 -5 Indeno( 1,2 ,3  -cd)pyrene N D 0.25

5 3 -7 0 -3 Dibenzo(a,h)anthracene N D 0 .25

1 9 1 -2 4 -2 Benzol g.h,i5Dervlene N D 0.25

T R  =  Detected Below Indicated Reporting L im it  

N D  =  Not Detected

V e rif ie d  b y :

D a t e :

20954 OsK.mc Street. Ujnoea Park, CA 91504 • Phone .SIS 709-1159‘Fax SIS 709-2915



m

Performance Analytical Inc.
Air Quality Laboratory

R E S U L T S  O F  A N A L Y S I S

P A G E  1 O F  1

C l i e n t O ' B r i e n  &  G e r e  E n g in e e r s ,  I n c .

C lie n t Sam ple ID  

P A I  Sam ple ID

S V -2

P9801041-00.2B

Test Code 

Analyst  

Instrament 

M atrix

M odified E P A  T O -1 3  

N elyn Quitoviera 
H P 5 8 9 0 IIM S D  

P U F /X A D -2

Date Sampled  

Date Received  

Date Extracted  

Date Analyzed

6/22/98

6/23/98

6/25/98

6/26/98

D .F . =  1.00

C A S # C O M P O U N D
R E S U L T

pg/Sample

R E P O R T IN G
L lM l'l'

pg/Sample

9 1-2 0 -3 Naphthalene N D 0.25

208-96-8 Acenaphthalene N D 0.25

8 3 -3 2 -9 Acenaphthene N D 0.25

8 6 -7 3 -7 Fluorene N D 0.25

8 5 -0 1-8 Phenanthrene N D 0.25

1 2 0 -1 2 -7 Anthracene N D 0.25

206-44-0 Fluoranthene N D 0.25

129 -0 0 -0 Pyrene N D 0.25

5 6 -5 5 -3 Benzo(a)anthracene N D 0.25

2 18 -0 1 -9 Chrysene N D 0.25

2 05-99 -2 Benzo(b)Fluoranthene N D 0.25

207-0 8 -9 Benzo(k)Fluoranthene N D 0.25

5 0 -3 2 -8 Benzo(a)Pyrene N D 0.25

19 3 -3 9 -5 lndeno(l,2,3-cd)pyrene N D 0.25

5 3 -7 0 -3 Dibenzo(a,h)anthracene N D 0.25

19 1 -2 4 -2 Benzol g.h.iioervlene N D 0.25

T R  =  Detected Below Indicated Reporting L im it  

N D  =  Not Detected

V e rif ie d  b y :

D ate  :

20954 Osborne Street, Canoga Park, CA 91304 • Phtme 818 709-1139 • Fa.x 818 709-2915



Performance Analytical Inc.
Air Quality Laboratory

R E S U L T S  O F  A N A L Y S I S
PAGE 1 OF 1

C l i e n t O ’ B r i e n  &  G e r e  E n g in e e r s ,  I n c .

C lie n t Sam ple ID  

P A I  Sam ple ID

S V -3

P 9 8 0 10 4 1-0 0 3 B

Test Code : M odified E P A  T O - 13 Date S a m p le d : 6/22/98
A n a ly s t : N elyn  Quitoviera Date R e ce iv e d : 6/23/98

Instrum ent: H P 5 8 9 0 II/M S D Date E xtra cte d : 6/25/98
M a tr ix : P U F /X A D -2 Date A n a ly z e d : 6/26/98

D .F . =  1.00

R E S U L T R E P O R T IN G
C A S # C O M P O U N D L IM IT

pg/Sample pg/Sam ple

9 1-2 0 -3 Naphthalene N D 0.25

208-96-8 Acenaphthalene N D 0.25

8 3 -3 2 -9 Acenaphthene N D 0.25

8 6 -7 3 -7 Fluorene N D 0.25

8 5 -0 1-8 Phenanthrene N D 0.25

1 2 0 -1 2 -7 Anthracene N D 0.25

206-44 -0 Fluoranthene N D 0.25

12 9 -0 0 -0 Pyrene N D 0.25

5 6 -5 5 -3 Benzo(a)anthracene N D 0.25

2 18 -0 1 -9 Chrysene N D 0.25

2 0 5 -9 9 -2 Benzo(b)Fluoranthene N D 0.25

2 07-0 8 -9 Benzo(k)Fluoranthene N D 0.25

5 0 -3 2 -8 Benzo(a)Pyrene N D 0.25

19 3 -3 9 -5 Indeno(l,2,3-cd)pyrene N D 0.25

5 3 -7 0 -3 Dibenzo(a,h)anthracene N D 0.25

19 1 -2 4 -2 Benzof g.h.i)Dervlene N D 0.25

T R  =  Detected Below Indicated Reporting L im it  
N D  =  Not Detected

V e rif ie d  b y :

D ate : ~ j

20954 Osborne Street, C.'.iik'i;.! Rirk. C.A 91504 • Phone S18 709-11 • Fax ril̂ 709-2915



Performance Analytical Inc.
Air Quality Laboratory

R E S U L T S  O F  AN AL YS IS
PAGE 1 OF 1

C l i e n t  : O ’ B r i e n  &  G e r e  E n g in e e r s ,  I n c .

Client Sample ID 
PAI Sample ID

Blind Duplicate 
P9801041-004B

Test Code : M odified E P A  T O - 13 Date S a m p le d ; 6/22/98

A n a ly s t : N elyn Quitoviera Date R e ce iv e d : 6/23/98  .

In strum ent: H P 58 9 0 II/M S D Date E xtra cte d : 6/25/98

M a tr ix : P U F /X A D -2 Date A n a ly z e d : 6/26/98

D .F . =  1.00

R E S U L T R E P O R T IN G
C A S # C O M P O U N D L IM IT

pg/Sample pg/Sample

9 1-2 0 -3 Naphthalene N D 0.25

208-96-8 Acenaphthalene N D 0.25

8 3 -3 2 -9 Acenaphthene N D 0.25

8 6 -7 3 -7 Fluorene N D 0.25

8 5 -0 1-8 Phenanthrene N D 0.25

1 2 0 -1 2 -7 Anthracene N D 0.25

206-44-0 Fluoranthene N D 0.25

12 9 -0 0 -0 Pyrene N D 0.25

5 6 -5 5 -3 Benzo(a)anthracene N D 0.25

2 18 -0 1 -9 Chrysene N D 0.25

2 0 5 -9 9 -2 Benzo(b)nuoranthene N D 0.25

2 07-0 8 -9 Benzo(k)Fluoranthene N D 0.25

5 0 -3 2 -8 Benzo(a)Pyrene N D 0.25

19 3 -3 9 -5 Indeno( 1,2 ,3  -cd)pyrene N D 0.25

5 3 -7 0 -3 Dibenzo(a,h)anthracene N D 0.25

1 9 1 -2 4 -2 Benzo/E.h,i)oervlene N D 0.25

T R  =  Detected Below Indicated Reporting L im it  
N D  =  Not Detected

V e rifie d  b y  : P f  r

Date:

2C 954  O s b o r n e  . ' 't r c e t .  C a n o u a  P a rk . C .A  9 1 3 0 4  • P h o n e  S18 709-11 • ba.\ S IS  7 0 9 -2 9 1 5



Performance Analytical Inc.
Air Quality Laboratory-

R E S U L T S  O F  AN A L Y S I S
PAGE 1 OF 1

C l i e n t  : O ' B r i e n  &  G e r e  E n g in e e r s ,  I n c .

Client Sample ID 
PAI Sample ID

Trip Blank 
P9801041-005

Test Code : M odified E P A  T O -1 3  

A n a ly s t : N elyn Quitoviera  

In strum ent: H P 58 9 0 11/M S D  

M a trix : P U F /X A D -2

Date Sampled  

Date Received  

Date Extracted  

Date Analyzed

6/22/98

6/23/98

6/25/98

6/26/98

D .F . =  1.00

C A S # C O M P O U N D
R E S U L T

Hg/Sample

R E P O R T IN G
L IM IT

Hg/Sample

9 1-2 0 -3 Naphthalene N D 0 .25

208-96-8 Acenaphthalene N D 0 .25

8 3 -3 2 -9 Acenaphthene N D 0 .25

8 6 -7 3 -7 Fluorene N D 0 .25

8 5 -0 1-8 Phenanthrene N D 0.25

1 2 0 -1 2 -7 Anthracene N D 0.25

206-44-0 Fluoranthene N D 0.25

129 -0 0 -0 Pyrene N D 0.25

5 6 -5 5 -3 Benzo(a)anthracene N D 0.25

2 18 -0 1 -9 Chrysene N D 0 .25

2 05-99 -2 Benzo(b)Fluoranthene N D 0 .25

2 07-0 8 -9 Beuzo(k)nuoranthene N D 0 .25

5 0 -3 2 -8 Benzo(a)Pyrene N D 0 .25

19 3 -3 9 -5 Indeno( 1 ,2,3-cd)pyrene N D 0 .25

5 3 -7 0 -3 Dibenzo(a,h)anthracene N D 0 .25

1 9 1 -2 4 -2 B enzol E.halnervlene N D 0 .25

T R  =  Detected Below Indicated Reporting L im it  
N D  =  Not Detected

V e rif ie d  b y :

D a t e : _ 2 | 2 . 5 ?

20954 Osborne Street. Oanosja Park. C.A 91304 • Phone 818 709-1139 « Fax 818 709-2915



Performance Analytical Inc.
Air Quality Laboratory

R E S U L T S  O F  A N AL YS IS
PAGE 1 OF 1

C l i e n t O ’ B r ie n  &  G e r e  E n g in e e r s ,  I n c .

C lie n t Sam ple ID  

P A I  Sam ple ID

N /A

P A I  M ethod B la n k

Test Code 

A nalyst  

Instrument 

M atrix

M odified E P A  T O -1 3  

N elyn  Quitoviera 

H P 58 90 11/M SD  

P U F /X A D -2

Date S am p led : 

Date Received  

Date Extracted 

Date Analyzed

N /A

N /A

6/23/98

6/24/98

D .F . =  1.00

C A S # C O M P O U N D

R E S U L T

pg/Sample

R E P O R T IN G
L IM IT

pg/Sample

9 1-2 0 -3 Naphthalene N D 0.25

208-96-8 Acenaphthalene N D 0.25

8 3 -3 2 -9 Acenaphthene N D 0.25

8 6 -7 3 -7 Fluorene N D 0.25

8 5 -0 1-8 Phenanthrene N D 0.25

1 2 0 -1 2 -7 Anthracene N D 0.25

2 06-44-0 Fluoranthene N D 0.25

129 -0 0 -0 Pyrene N D 0.25

5 6 -5 5 -3 Benzo(a)anthracene N D 0.25

2 18 -0 1 -9 Chiysene N D 0.25

2 0 5 -9 9 -2 Benzo(b)Fluoranthene N D 0.25

2 07-0 8 -9 Benzo(k)Fluoranthene N D 0.25

5 0 -3 2 -8 Benzo(a)Pyrene N D 0.25

19 3 -3 9 -5 lndeno( 1 ,2,3-cd)pyrene N D 0.25

5 3 -7 0 -3 Dibenzo(a,h)anthracene N D 0.25

19 1 -2 4 -2 B enzol g,h,i)oervlene N D 0.25

T R  =  Detected Below  Indicated Reporting L im it  

N D  =  Not Deterted

V e rifie d  b y :

D ate  ; ~ j

20954 Osborne Street, Oanoya Park, CA 91.304 • Phone 818 709-1139 • Fax 818 709-2915



Performance Analytical Inc.
Air Quality Laborator\'

R E S U L T S  O F  A N A L Y S IS

PAGE 1 OF 1

C l i e n t O'Brien &  Gere Engineers, Inc.

C lie n t Sam ple ID  

P A I  Sam ple ID

N /A

P A I  M ethod B la n k

Test Code  

A nalyst  

Instrument 

M atrix

M odified E P A  T O -1 3  

N elyn  Quitoviera 

H P 58 9 0 II/M S D  

P U F /X A D -2

Date Sampled 

Date Received  

Date Extracted 
Date Analyzed

N /A

N /A

6/25/98
6/26/98

D .F . =  1.00

C A S # C O M P O U N D

R E S U L T

pg/Sample

R E P O R T IN G
L IM l'l'

pg/Sample

9 1-2 0 -3 Naphthalene N D 0.25

208-96-8 Acenaphthalene N D 0.25

8 3 -3 2 -9 Acenaphthene N D 0.25

8 6 -7 3 -7 Fluorene N D 0.25

8 5 -0 1-8 Phenanthrene N D 0.25

1 2 0 -1 2 -7 Anthracene N D 0 .25 .

206-44-0 Fluoranthene N D 0 .25

129 -0 0 -0 Pyrene N D 0 .25

5 6 -5 5 -3 Benzo(a)anthracene N D 0 .25

2 18 -0 1 -9 Chrysene N D 0.25

20 5 -9 9 -2 Benzo(b)Fluoranthene N D 0.25

2 07-0 8 -9 Benzo(k)nuoranthene N D 0,25

5 0 -3 2 -8 Benzo(a)Pyrene N D 0.25

19 3 -3 9 -5 Indeno( 1,2 ,3  -cd)pyrene N D 0,25

5 3 -7 0 -3 Dibenzo(a,h)anthracene N D 0.25

19 1 -2 4 -2 Benzot g.h.iloervlene N D 0.25

T R  =  Detected Below  Indicated Reporting L im it  
N D  =  Not D eteaed

V e rifie d  b y : J g £ -

Date

20954 Osborne Street. Caiitiyn Park, C.A 91304 • Phone bl4 709-1139 • Fax 818 709-2915



t ,^  r e r f o r m a n c e  A n a l y t i c a l  I n c .

A ir  Q uality Laboratory

S t r l ^ ^
alifornia 9'

20954 Osborne Sb __
Canoga Park, California 91304 
Phone 818 709-1139 
Fax 818 709-2915

C h a i n  o f  C u s t o d y  R e c o r d  

A n a l y t i c a l  S e r v i c e s  R e q u e s t

Client/Project Name

S o y T Y

Client Project No.

ANALYSES
PAI Project No.

? 9 S o / v > / /

m . O f ? /
Contact

Y n  Y d d A

Sampler (Signature) P.O. No. /  1 /  /  /  /  /  /  /

A h a  /  /  /  /  /

Sam ple 
Identification N o. D ate Tim e

Lab 
Sam ple N o . o ( ^ p l «  j

1  /

I I I  Expected /
I I I  Turnaround /  Remarks 

I I I  T im e /

/O O O !  - Y X

5 / 4 - 2 .  r 5 » y « * 3
■■/ /  

/ f o ; ? s z z y z /tM V X / .  . .

s y - 3 3 V X

f ~ T '

0 // / ( /D  IX f / c jc .
m y? y .« ty - f -

s m s X
W ” ---------------

-a ?o u

J X .  Y .
(yV 7

ReliiMuished by: (S j g n a ^ )y /j Date

'/z z /S

Time

n a o U u ) -,

Received bvitSignaturc) .—. .

A T 3 3 )  X >

Date Time

/ A ’ S c j
Relinquished by: (Signature) 'Date Time Recelvedby: (Signature) Date Time

Relinquished by: (Signature) Date Time Received by: (Signature) Date Time

Disposal Method

White Copy : AccompatUes Samples 

Yellow Copy Sampler
Disposed by: (Signature) Date Time

y

V  

s

V
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N iagra M ohawk Pow er Com pany 
S outh  First S tree t S ite - Fulton, NY 

H u m an  H ealth  R isk  E v a lu a tio n  
V o la tiliza tion  /  M ig ra tion  to  A m bien t-A ir E s tim a te d  C o n c e n tr a tio n  S c re e n in g

A r e a  1 -  R e s i d e n t i a l  S c e n a r i o

Table G-la. Subsurface Soil
Units Valtm Notes Units Vam

Theta (t) 
Ev

Total Soil Porosity
Volumetric Water Content in Vadose Zone

Theta (as) Volumetric air Content in Vadose Zone 
Vapor Soil Porosity 
Soil Bulk Density

Thickness of vadose zone 
Distance to source 
Distance to source 
Universal gas constant 
Temperature

cm3/cm3
cm3-H20/cm3 volume

cm3-air/cm3 volume
cm3/cm3
g/cm3

cm
ft
cm

Kelvin

0.375
0.150

sand* midrange (Freeze & Cherry 1979 -Table 2.4) 
Default - USEPA Soil Screening Guidance (1996)

Derivation of the Qsoil (Convective Flow Rate) Parameter:
Qsoil Volumetric flow rate cm3/s
u (mu) Vapor Viscosity g/cm2
deltaP Subsurface to building pressure differential g/cm-s2
kv Soil Permeability*** cm2
Xcrack Total floorAvall seam perimeter distance cm
Zcrack Depth to source cm
r crack Radius cm

0.225 0.375 
3.0E-01

Z H 3

<- ws+as must=theta

1.00
30

19 < ~  Calculated from J&E (1991) eq. 24 
0.00016 J&E (1991) Table I - representative defualt value 

10 J&E (1991) Table II - long-term average defualt 
5E-08 sand midrange (Freeze & Cherry 1979 -Table 2.2) 
5,400 Xcrack = 2 x (Building Length + Width)

30 Equivalent to "L t" parameter 
0.45 r  crack = n (eta) x(Ab/Xcrack)_________________

Ab
n (eta) 
Qb

Lcrack

Acrack
ER
Residential

L - 
W 

H

Aslab

0

Foundation Surface Area for Diffusion (influenced by vapor migration) 
Fraction of Foundation Cracked 
Building Excavation Ventilation Rate 
Building ventilation rate

Ventilation rate 
Lenghth of Cracks in Foundation (slab thickness)

Lenghth of Cracks
Area of Foundation Cracks 
Building air exchange rate
Building air exchange rate (Defaults: Residential ** 0.5, Industrial ~ 1.0) 
Building air exchange rate- calculated (Qb /  V)

Building Length 

Building Width 

Building Height 

Area of Building Slab 

Depth of Slab Below Grade 

Volume of Building

Length

Width

Height

Area

Depth

Volume

cm2
unitless
cfm/ft2
cfm
cm3/s
inch
cm
cm2
(s)-l
(hr)-1
(hr)-1

ft
cm
ft
cm
n
cm
ft2
cm2
ft
cm
ft3
cm3

2.430.000
0.001
0.065

117
55,224

20
1.620

0.000142
0.5
0.5

60
1,800

30
900

6
240

1,800
1,620,000

150
14,400

388.800.000

Notes:
Soil is described as fill, sand, and gravel. O'Brien & Gere (1997)
* - The porosity value of 0.375 cm3/cm3 is the midrange of the values (25 to 50 cm3/cm3) reported for sand in Freeze & Cherry (1979 -Table 2.4)

•** - The permeability value of 5 E-08 cm2 is the approximate midrange of the values shown for silty to clean sand (Freeze & Cherry 1979 -Table 2.2)
Refyrences:
Carter. M. and Bently, S.P. 1991. Correlations of Soil Properties. Pentech Press.
Epstein, C.M. 1994. 'The Hydrology of New Jersey Wetlands. Stockton State/Cook Colleges, N J."
ASTM .1995. "Standard Guide for Risk-Based Correctrive Action Applied at Petroleum Release Sites". E 1739-95e1
Johnson. P.C, andR.A. Ettinger. 1991. Shell Development. Wesrthollow Research Center. "Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors into Buildings". Environ. Sci. Technol., 25.1445-1452,
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N iagra M ohawk Pow er C om pany 
South  First S tree t S ite - Fulton, NY 

H u m an  H ealth  R isk  E v a lu a tio n  
V o la tiliza tion  / M ig ra tion  to  A m bien t-A ir E s tim a te d  C o n c e n tra tio n  S c re e n in g

A r e a  1 -  R e s i d e n t i a l  S c e n a r i o

Table G-1 a. Subsurface Soil
Cfremfoa/ril i ,lATjHchloroethane
Dair Diffusion coefficient in air cm2/s 1 0.0795611 EHRAV Alpha Attenuation Coefficient unitiess 3.4E-04

Csoil Soil Concentration mg/kg | 0.00101
Deff-crack Effective diffusion through foundation cracks cm2/s 1.1E-02 calculated a Indoor A ir Concentration uglmZ 2.62E-04
Deff-s Effective diffusion through soil 

0.001
cm2/s 1.1E-02 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration* 
Ambient A ir  Concentration Above RBC Screening level?

ug/m3 1.00E+02
No

Hsel Selected Henry's Law Constant unitiess 7.7E-01 calculated * • (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant '8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitiess 7.7E-01 calculated
H Henry’s Law Constant unitiess 1.2E+00 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 2.8E-02 EHRAV

Koc Partition Coefficient unitiess 152 EHRAV
foe Fraction organic carton unitiess 1.0E-02 default value

îneiurcaivAcenaphthyiene SBS ,
Dair Diffusion coefficient in air cm2/s 1 0.06703 1 EHRAV Alpha

Csoil
Attenuation Coefficient 
Soil Concentration

unitiess 
mg/kg |

3.4E-04
0.81001

Deff-crack
Deff-s

Effective diffusion through foundation cracks 
Effective diffusion through soil

cm2/s
cm2/s

9.0E-03
9.0E-03

calculated
calculated

a Indoor A ir Concentration
Indoor Air ConcentrationComparison with:

ug/m3 5.22E-05

0.001 as pyrene USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient A ir  Concentration Above RBC Screening level?

ug/m3 1.10E+01
No

Hsel Selected Henry's Law Constant unitiess 1.9E-04 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitiess ■1.9E-04 calculated
H Henry’s Law Constant unitiess 4.7E-03 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1.IE-04 EHRAV

Koc Partition Coefficient unitiess 2.500 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value

Cfiemteaf Benzene SS ;  '
Datr Diffusion coefficient in air cm2/s 1 0.0932 1 EHRAV Alpha

Csoil
Attenuation Coeffiaent 
Soil Concentration

unitiess 
mg/kg |

3.4E-04 
0.00201

Deff-crack Effective diffusion through foundation cracks cm2/s 1.3E-02 calculated a Indoor A ir Concentration ug/m3 1.56E-04
Deff-s Effective diffusion through soil cm2/s 1.3E-02 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient A ir Concentration Above RBC Screening level?

ug/m3 2.20E-01
No

Hsel Selected Henry’s Law Constant unitiess 2.3E-01 calculated * - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Had] Adjusted Henry's Law Constant (H/Koc x foe) unitiess 3.5E-01 calculated
H Henry’s Law Constant unitiess 2.3E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 5.5E-03 EHRAV

Koc Partition Coefficient unitiess 65 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value

l:VDIV76\PROJECTS\1118081\5_RPTStHHRA\VPR3REV1 ,WB2
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Niagra M ohawk Pow er Com pany 
S outh  First S tree t S ite  - Fulton, NY 

H u m an  H ealth  R isk  E v a lu a tio n  
V o la tiliza tio n  /  M igra tion  to  A m bien t-A ir E s tim a te d  C o n c e n tra tio n  S c re e n in g

A r e a  1 -  R e s i d e n t i a l  S c e n a r i o

Table G-1a. Subsurface Soil
Chemicat Ethylbenzene
Dair Diffusion coefficient In air cm2/s 1 0.066671 EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Csoil Soii Concentration mg/kg 3.30
Deff-crack Effective diffusion through foundation cracks cm2/s 8.9E-03 calculated a Indoor A ir Concentration ug/m3 1.79E-01
Deff-s Effective diffusion through soii cm2/s 8.9E-03 calculated Indoor Air ConcentrationComparison with:

USEPA Region ill (4/1/98) Ambient Air Risk Based Concentration 
Ambient A ir Concentration Above RBC Screening ievel?

ug/m3 1.10E+02
No

Hsel Selected Henry's Law Constant unitless 1.6E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitless 1.6E-01 calculated
H Henry's Law Constant unitless 3.5E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 8.4E-03 EHRAV

Koc Partition Coefficient unitless 220 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value

ChanifcalMP Tetîhlbrbethene
Dair Diffusion coefficient In air cm2/s 1 0.07404 I EHRAV Alpha

Csoil
Attenuation Coefficient 
Soil Concentration

unitless
mg/kg

3.4E-04
0.003

Deff-crack
Deff-s

Effective diffusion through foundation cracks 
Effective diffijsion through soil

cm2/s
cm2/s

9.9E-03
9.9E-03

calculated
calculated

a Indoor A ir Concentration
Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient/Vir Concentration Above RBC Screening level?

ug/m3

ug/m3

2.69E-04

3.10E+00
No

Hsel Selected Henry's Law Constant unitless 2.6E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 2.6E-01 calculated
H Henry’s Law Constant unitless 9.6E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 2.3E-02 EHRAV

Koc Partition Coefficient unitless 364 EHRAV
foe Fraction organic carton unitless 1.0E-02 default value

ChainlcafZToluene detected in s i i r f ^  soil only
Dair Diffusion coefficient In air cm2/s 1 0.078281 EHRAV Alpha Attenuation Coefficient unitless 34E-04

Csoil Soil Concentration mg/kg 0.0010
Deff-crack Effective diffusion through foundation cracks cm2/s 1.IE-02 calculated a Indoor A ir Concentration ug/m3 7.81 E-05
Deff-s Effective diffusion through soil cm2/s 1.IE-02 calculated Indoor Air ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient A ir Concentration Above RBC Screening level?

ug/m3 4.20E+01
No

Hsei Selected Henry’s Law Constant unitless 2.3E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 2.3E-01 calculated
H Henry's Law Constant unitless 2.7E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 6.6E-03 EHRAV

Koc Partition Coefficient unitless 120 EHRAV
foe Fraction organic carton unitless 1.0E-02 default value
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N iagra M ohawk Pow er Com pany 
South First S tree t S ite - Fuiton, NY 
H u m an  H ealth  R isk  E v a lu a tio n  

V o la tiliza tio n  /  M igra tion  to  A m bien t-A ir E s tim a te d  C o n c e n tr a tio n  S c re e n in g

A r e a  1 -  R e s i d e n t i a l  S c e n a r i o

Table G-la. Subsurface Soil
:'€ri|iddte^d.ih $uffS6e soil only

Dair Diffusion coefficient in air cm2/s 1 0.07164 1 EHRAV Alpha
CsoH

Attenuation Coefficient unitiess 
Soil Concentration mg/kg

3.4E-04
0.0010

Deff-crack Effective diffusion through foundation cracks cm2/s 9.6E-03 calculated a Indoor A ir  Concentration ug/m3 2.94E-05
Detf-s Effective diffusion through soil cm2/s 9.6E-03 calculated Indoor Air ConcentrationCompahson with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 
Ambient A ir  Concentration Above RBC Screening level?

7.30E+02
No

Hsel Selected Henry's Law Constant unitiess 8.6E-02 calculated * - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 8.6E-02 calculated
H Henry's Law Constant unitiess 2.0E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 4.9E-03 EHRAV (as o-Xylene)

Koc Partition Coefficient unitiess 236 EHRAV (as o-Xylene)
foe Fraction organic carton unitiess 1.0E-02 default value
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Niagra Mohawk Pow er Company 
South First S tree t Site - Fuiton, NY 
H um an H ealth  R isk  E valuation  

V olatilization I M igration to  A m bient-A ir E s tim a ted  C o n cen tra tio n  S c re e n in g

A r e a  2  -  R e s i d e n t i a l  S c e n a r i o

Table G-2a. Subsurface Soil
Units Value Notes Building Sp̂ific parameters Units wvam

Theta (I) Total Soil Porosity
Ev Volumetric Water Content in Vadose Zone

Theta (as) Volumetric air Content in Vadose Zone 
Vapor Soil Porosity 
Soil Bulk Density

cm3/cm3
cm3-H20/cm3 volume

0.375
0.150

sand* midrange (Freeze & Cherry 1979 -Table 2.4) 
Default - USEPA Soil Screening Guidance (1996)

cm3-air/cm3 volume
cm3/cm3
g/cm3

0.225 0.375 
3.0E-01

I 3 i ]

<- ws+as must=theta

Thickness of vadose zone 
Distance to source 
Distance to source 
Universal gas constant 
Temperature

cm
ft
cm

1.001
30

Derivation of the Qsoll (Convective Flow Rate) Parameter:
Qsoil Volumetric flow rate cm3/s
u(mu) Vapor Viscosity g/cm2
deltaP Subsurface to building pressure differential g/cm-s2
kv Soil Permeability*** cm2
Xcrack Total floor/wall seam perimeter distance cm
Zcrack Depth to source cm
r crack Radius cm

19 <~C alculatedfrom  J&E(1991)eq. 24 
0.00018 J&E (1991) Table I - representative defuatt value 

10 J&E (1991) Table II - long-term average defualt 
5E-08 sand midrange (Freeze & Cherry 1979 -Table 2.2) 
5,400 Xcrack = 2 x (Building Length + Width)

30 Equivalent to "Lt ” parameter 
0.45 r crack = n (eta) x (Ab / Xcrack)_________________

Ab
n (eta) 
Qb

Lcrack

Foundation Surface Area for Diffusion (influenced by vapor migration) cm2 2.430.000
Fraction of Foundation Cracked unitless | 0.001
Building Excavation Ventilation Rate cfm/ft2 0.065
Building ventilation rate cfrii 117

Ventilation rate cm3/s 55,224
Lenghth of Cracks in Foundation (slab thickness) inch 1 8

LenghUi of Cracks cm 20
Area of Foundation Cracks cm2 1,620
Building air exchange rate (s)-1 0.000142
Building air exchange rate (Defaults: Residential ~ 0.5, Industrial 1.0) (hr)-1 0.5
Building air exchange rate- calculated (Qb /  V) (hr)-1 0.5

Acrack
ER
Residential

L Building Length

W Building Width

H Building Height

Aslab Area of Building Slab

D Depth of Slab Below Grade

Volume of Building

Length

Width

Height

Area

Depth

Volume

ft
cm
ft
cm
ft
cm
fl2
cm2
ft
cm
ft3
cm3

60
1.800

30
900

240
1,800

1.620,000

150
14.400

388,800,000

Notes:
Soil is described as fill, sand, and gravel. O'Brien & Gere (1997)
* • The porosity value of 0.375 cm3/cm3 is the midrange of the values (25 to 50 cm3/cm3) reported for sand in Freeze & Cherry (1979 -Table 2.4)

*** • The permeability value of 5 E-08 cm2 is the approximate midrange of the values shown for silty to clean sand (Freeze & Cherry 1979 -Table 2.2)
References:
Carter. M. and Bently, S.P. 1991. Correlations of Soil Properties. Pentech Press.
Epstein. C.M. 1994. 'The Hydrology of New Jersey Wetlands. Stockton State/Cook Colleges, N J."
ASTM .1995. "Standard Guide for Risk-Based Correctrive Action Applied at Petroleum Release Sites". E 1739-95e1
Johnson, P.C. and R.A. Ettinger. 1991. Shell Development, Wesrthollow Research Center. "Heuristic Model for Predicting the Intrusion Rateof Contaminant Vapors into Buildings". Environ. Sci. Tec^nol.. 25.1445-1452.
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Niagra Mohawk Pow er Company 
South First S treet Site - Fulton, NY 

H um an H ealth  R isk  E valuation  
V olatilization I M igration to  A m bient-A ir E s tim a ted  C o n cen tra tio n  S c ree n in g

A r e a  2  -  R e s i d e n t i a l  S c e n a r i o

Table G-2a. Subsurface Soil
Chi&miC^(y2-Biti0hone SB S 2-Butanone
Dair Diffusion coefficient in air cm2/s 1 0.08944 1 EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Csoil Soil Concentration mg/kg | 0.27191
Deff-crack Effective diffusion through foundation cracks cm2/s 1.2E-02 calculated a Indoor A ir Concentration ug/m3 1.99E-04
Oeff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor Air ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 1.00E+02
Ambient A ir  Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitless 2. IE-03 calculated • - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Had] Adjusted Henry’s Law Constant (H/Koc x  foe) unitless 4.0E-02 calculated
H Henry's Law Constant unitless 2.1E-03 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 5. IE-05 EHRAV

Koc Partition CoefTicient unitless 5.41 EHRAV
foe Fraction organic carbon uniUess 1.0E-02 default value

Chemical Acetone SBS Acetone
Dair Diffusion coefficient in air cm2/s 1 0.11498 1EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Deff-crack Effective diffusion through foundation cracks cm2/s 1.5E-02 calculated
Csoil
a

Soil Concentration 
Indoor A ir Concentration

mgfltg | 
ug/m3

4.20001 
2.20E-03

Oeff-s Effective diffusion through soil cm2/s 1.5E-02 calculated Indoor Air ConcentrationComparison with: 
USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient A ir  Concentration Above RBC Screening level?

ug/m3 3.70E+01
No

Hsel Selected Henry’s Law Constant unitless 1.5E-03 calculated * • (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 6.9E-02 calculated
H Henry's Law Constant unitless 1.5E-03 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 3.7E-05 EHRAV

Koc Partition Coefficient uniQess 2.20 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value

Chemical Benzene Benzene
Dair Diffusion coefficient in air cm2/s 11 0.0932 ( EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Csoil Soil Concentration mg/kg | 0.47001
Deff-aack Effective diffusion through foundation cracks cm2/s 1.3E-02 calculated a Indoor A ir Concentration ug/m3 3.66E-02
Deff-s Effective diffusion through soil cm2/s 1.3E-02 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/90) Ambient Air Risk Based Concentration 
Am bient A ir  Concentration Above RBC Screening level?

ug/m3 2.20E-01
No

Hsel Selected Henry's Law Constant unitless 2.3E-01 calculated • - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Had] Adjusted Henry's Law Constant (H/Koc x foe) unitless 3.5E-01 calculated
H Henry's Law Constant unitless 2.3E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 5.5E-03 EHRAV

Koc Partition Coefficient unitless 65 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

T a b le  G -2 a . S u b s u rfa c e  S o il

A r e a  2 -  R e s i d e n t ia l  S c e n a r io

ChemfCM/ Ethylbenzene : ■■■: ' Ethylbenzene W M x
Dair Diffusion coefficient in air cm2/s 1 0.06667 EHRAV Alpha Attenuation Coefficient unitiess 3.4E-04

Csoil Soil Concentration mg/kg 7.1
Deff-crack Effective diffusion through foundation cracks cm2/s 8.9E-03 calculated a Indoor Air Concentration ug/m3 3.85E-01
Deff-s Effective diffusion through soil cm2/s 8.9E-03 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 1.10E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitiess 1.6E-01 calculated * • (Note; Constituents having an RBC based on/ioncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.6E-01 calculated
H Henry's Law Constant unitiess 3.5E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 8.4E-03 EHRAV

Koc Partition Coefficient unitiess 220 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value

c n e rh im M m ^ te n e C h lo r fd e SBS Methylene Chloride
Dair Diffusion coefficient in air cm2/s 1 0.08581EHRAV Alpha Attenuation Coefficient unitiess 3.4E-04

Csoil Soil Concentration mg/kg 0.88
Deff-crack Effective diffusion through foundation cracks cm2/s 1.2E-02 calculated a Indoor Air Concentration ug/m3 3.25E-02
Deff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 3.80E+00
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitiess 1.IE-01 calculated * - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitiess 1.2E+00 calculated
H Henry's Law Constant unitiess 1.IE-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 2.6E-03 EHRAV

Koc Partition Coefficient unitiess 8.80 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value

Cbprhicat Toluene SBS riVji:' .ri: i TQluene
Dair Diffusion coefficient in air cm2/s 11 0.0782811 EHRAV Alpha Attenuation Coefficient unitiess 3.4E-04

Csoil Soil Concentration mg/kg 0.15
Deff-crack Effective diffusion through foundation cracks cm2/s 1.IE-02 calculated a Indoor Air Concentration ug/m3 1.17E-02
Deff-s Effective diffijsion through soil cm2/s 1.1E-02 calculated Indoor Air ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 4.20E+01
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitiess 2.3E-01 calculated * - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to tfie RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 2.3E-01 calculated
H Henry's Law Constant unitiess 2.7E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mo( 6.6E-03 EHRAV

Koc Partition Coefficient unitiess 120 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  R e s i d e n t ia l  S c e n a r io

Table G-2a. Subsurface Soil
C henU ca im iene (total) SBS Xylene (totalY
Dair Diffusion coefficient in air cm2/s 1 0.07164 1 EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Csoit Soil Concentration mg/kg 21
Deff-crack Effective diffusion through foundation cracks cm2/s 9.6E-03 calculated a Indoor Air Concentration ug/m3 6.18E-01
Deff-s Effective diffusion through soil cm2/s 9.6E-03 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 7.30E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry’s Law Constant unitless 8.6E-02 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant . 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitless 8.6E-02 calculated
H Henry's Law Constant unitless 2.0E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 4.9E-03 EHRAV (as o-Xylene)

Koc Partition Coefficient unitless 236 EHRAV (as o-Xylene)
foe Fraction organic carbon unitless 1.0E-02 default value

ehemfcaiiNajphihatene N0phihalen6 ;i;i+
Dair Diffusion coefficient in air cm2/s 1 0.08205|eHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Csoil Soil Concentration mg/Vg | 0.19091
Deff-crack
Deff-s

Effective diffusion through foundation cracks 
Effective diffusion through soil

cm2/s
cm2/s

1.1E-02
1.1E-02

calculated
calculated

a Indoor Air Concentration
Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3

ug/m3

1.21E-04

3.70E-02
No

Hsel Selected Henry's Law Constant unitless 1.9E-03 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 1.9E-03 calculated
H Henry's Law Constant unitless 1.7E-02 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 4.2E-04; EHRAV

Koc Partition Coefficient unitless 940 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value

C hem ical Styrene Styrene
Dair Diffusion coefficient in air cm2/s 1 0.0703511 EHRAV Alpha

Csoil
Attenuation Coefficient 
Soil Concentration

unitless
mg/kg

3.4E-04
0.0186

Deff-crack Effective diffusion through foundation cracks cm2/s 9.4E-03 calculated a Indoor Air Concentration ug/m3 1.18E-04
Deff-s Effective diffusion through soil cm2/s 9.4E-03 calculated Indoor A ir Co/icenfraf/o/iCo/T7pa/7so/7 with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 1.00E+02
No

Hsel Selected Henry's Law Constant unitless 1.9E-02 calculated • - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 1.9E-02 calculated
H Henry’s Law Constant unitless 1.7E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 4.0E-03 EHRAV

Koc Partition Coefficient unitless 891 EHRAV
foe Fraction organic carbon uniUess 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization /  Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  R e s i d e n t ia l  S c e n a r io

Table G-2a. Subsurface Soil
refrach/oi’oethene TeM chloroethene

Dair Oifftision coefficient in air cm2/s 1 0.0740411 EHRAV Alpha Attenuation Coefficient unitless 3.4E-04
Csoil Soil Concentration mg/kg 0.0637

Deff-crack Effective diffusion through foundation cracks cm2/s 9.9E-03 calculated a Indoor Air Concentration u^m3 5.7 IE-03
Deff-s Effective diffusion through soil cm2/s 9.9E-03 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 3.10E+00
Ambient Air Concentration Above RBC Screenihg level? No

Hsel Selected Henry's Law Constant unitless 2.6E-01 calculated • - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitless 2.6E-01 calculated
H Henry's Law Constant unitless 9.6E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 2.3E-02 EHRAV

Koc Partition Coefficient unitless 364 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  R e s i d e n t i a l  S c e n a r i o

T a b le  G -2 b . G ro u n d  W a te r
S i t e S p e k M i P a r a i n e t ^ Units Value Notes Building Specific Paramctgra Units Vslue
Theta (I) 
Ev

Total Soil Porosity
Volumetric Water Content in Vadose Zone

Theta (as) Volumetric air Content in Vadose Zone 
Vapor Soil Porosity

Soil Bulk Density 
hv Thickness of vadose zone
U . Distance to source

Distance to source 
R Universal gas constant
T Temperature
Derivation of the Qsoil (Convective Flow Rate) Parameter:

cm3/cm3
cm3-H20/cm3 volume

cm3-air/cm3 volume 
cm3/cm3

g/cm3
cm
ft
cm

Kelvin

0.375
0.150

sand* midrange (Freeze & Cherry 1979 -Table 2.4) 
Default - USEPA Soil Screening Guidance (1996)

0.225 0.375 
3.0E-01

<- ws+as must=theta

1
30

Qsoil Volumetric flow rate cm3/s
u (mu) Vapor Vriscosity g/cm2
deltaP Subsurface to building pressure differential g/cm-s2
kv Soil Permeability*** cm2
Xcrack Total floor/Wall seam perimeter distance cm
Zcrack Depth to source cm
r crack Radius cm

19 <— Calculated from J&E (1991) eq. 24 
0.00018 J&E (1991) Table I - representative defualt value 

10 J&E (1991) Table II - long-term average defualt 
5E-08 sand midrange (Freeze & Cherry 1979 -Table 2.2) 
5,400 Xcrack = 2 x (Building Length + Width)

30 Equivalent to "Lt" parameter 
0.45 r crack = n (eta) x (Ab / Xcrack)______________

Ab
n (eta) 
Qb

Lcrack

Acrack
ER

L

W

H

Aslab

D

Foundation Surface Area for Diffusion (influenced by vapor migration) cm2 2,430.000
Fraction of Foundation Cracked unitless { U.UUI
Building Excavation Ventilation Rate cfm/ft2 0.065
Building ventilation rate cfm 117

Ventilation rate cm3/s 55,224
Lenghth of Cracks in Foundation (slab thickness) inch 1 8

Lenghth of Cracks cm 20
Area of Foundation Cracks cm2 1,620
Building air exchange rate (s)-1 0.000142
Building air exchange rate (Defaults; Residential ~ 0.5, Industrial ~ 1.0) (hr)-1 0.5
Building air exchange rate- calculated (Qb / V) (hr)-1 0.5

Building Length 

Building Width 

Building Height 

Area of Building Slab 

Depth of Slab Below Grade 

Volume of Building

Length

Width

Height

Area

Depth

Volume

ft
cm
ft
cm
ft
cm
ft2
cm2
ft
cm -
ft3
cm3

60
1,800

30
900

240
1,800

1,620,000

150
14,400

388,600.000

Notes:
Soil is described as fill, sand, and gravel. O'Brien & Gere (1997)
* - The porosity value of 0.375 cm3/cm3 is the midrange of the values (25 to 50 cm3/cm3) reported for sand in Freeze & Cherry (1979 -Table 2.4)

••• - The permeability value of 6 E-08 cm2 is the approximate midrange of the values shown for silty to dean sand (Freeze & Cherry 1979 -Table 2.2)
References:
Carter, M. and Bently, S.P. 1991. Correlations of Soil Properties. Pentech Press.
Epstein, C.M. 1994. 'The Hydrology of New Jersey Wetlands. Stockton State/Cook Colleges. N J."
ASTM .1995. "Standard Guide for Risk-Based Correctrive Action Applied at Petroleum Release Sites". E 1739-95e1
Johnson, P.C. and R.A. Ettinger. 1991. Shell Development. Wesrthollow Research Center. "Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors into Buildings". Environ. Sd. Technol., 25.1445-1452.
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatiiization I  Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  R e s i d e n t i a l  S c e n a r i o

Table G-2b. Ground Water
e h ib it i ie ilM & ia p h th y le n e A cenaphthylene
Dair Diffusion coefficient in air cm2/s 1 0.067031 EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Cgw Ground Water Concentration mg/l 2.5E-01
Deff-crack Effective diffusion through foundation cracks cm2/s g.OE-03 calculated Ci Indoor Air Concentration ug/m3 4.03E-01
Deff-s Effective diffusion through soil cm2/s 9.0E-03 calculated Indoor A ir ConcentrationComparison with:

as pyrene USEPA Region III (4/1/98) Ambient Air Risk Based Concenfration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 1.10E+01
No

Hsel Selected Henry’s Law Constant unitless 4.7E-03 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 4.7E-03 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 4.7E-03 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 1.1E-04| EHRAV

e h em lca i Benzene B enzene
Dair Diffusion coefficient in air cm2/s 1 0.09321 EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Cgw Ground Water Concentration mg/l 9.8E-01
Deff-crack Effective diffusion through foundation cradrs cm2/s 1.3E-02 calculated Ci Indoor Air Concentration ug/m3 7.62E+01
Deff-s Effective diffusion through soil cm2/s 1.3E-02 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 2.20E-01
Yea

Hsel Selected Henry's Law Constant unitless 2.3E-01 calculated * - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+62

Hadj Adjusted Henry's Law Constant (Hfl<oc x foe) unitless 2.3E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 2.3E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 5.5E-03I EHRAV

e U a m ica t& hy lbe nzene . < Ethylbenzene
Dair Diffusion coefficient in air cm2/s 1 0.066671 EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Cgw Ground Water Concentration mg/l 5.9E-01
Deff-crack Effective diffusion through foundation cracks cm2/s 8.9E-03 calculated Ci Indoor Air Concentration ug/m3 7.03E+01
Deff-s Effective diffusion through soil cm2/s 8.9E-03 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 1.10E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitless 3.5E-01 calculated ‘ - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 3.5E-01 calculated (not soii adjusted for ground water media)
H Henry's Law Constant unitless 3.5E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 8.4E-031 EHRAV
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization I Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  R e s i d e n t i a l  S c e n a r i o

Table G-2b. Ground Water
C h e B tcd l M e t h y l M ethylene C h lo h m
Dair Diffusion coefficient in air cm2/s 1 0.08581 EHRAV Alpha

Cgw
Attenuation Coefficient 
Ground Water Concentration

unitiess
mg/l

3.4E-04
8.8E-04

Deff-crack Effective diffusion through foundation cracks cm2/s 1.2E-02 calculated Ci Indoor Air Concentration ug/m3 3.25E-02
Deff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 3.80E+00
No

Hsel Selected Henry's Law Constant unitiess 1.1 E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safely factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1 .IE-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 1.1 E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 2.6E-03I EHRAV

N aphthalene N aphthalene
Dair Diffusion coefficient in air cm2/s 1 0.082051 EHRAV Alpha

Cgw
Attenuation Coefficient 
Ground Water Concentration

unitiess
mg/I

3.4E-04
4.8E+60

Deff-crack Effective diffusion through foundation cracks cm2/s 1.1 E-02 calculated Indoor Air Concentration ug/m3 2.86E+01
Deff-s Effective diffusion through soil cm2/s 1.1 E-02 calculated Ci Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 3.70E-02
Yes

Hsel Selected Henry's Law Constant unitiess 1.7E-02 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Had] Adjusted Henry's Law Constant (H/Koc x foe for soil unitiess 1.7E-02 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 1.7E-02 calculated '
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 4.2E-041 EHRAV

Chamleal P henol Ij'.j Q: ' r " ' . ' ) : -  ...:. P heno l <
Dair Diffusion coefficient in air cm2/s 1 0.089241 EHRAV Alpha Attenuation Coefficient unitiess 3.4E-04

Cgw Ground Water Concentration mg/l 2.4E-02
Deff-crack Effective diffusion through foundation cracks cm2/s 1.2E-02 calculated Ci Indoor Air Concentration ug/m3 1.35E-04
Deff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 2.20E+02
No

Hsel Selected Henry's Law Constant unitiess 1.6E-05 calculated • - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature , Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.6E-05 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 1.6E-05 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 4.OE-O7I EHRAV
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  R e s i d e n t i a l  S c e n a r i o

T a b le  G -2 b . G r o u n d  W a te r
C tiem ica lS ty rene Styrene K
Dair Diffusion coefficient in air cm2/s 1 0.07351 EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Cgw Ground Water Concentration mg/l 7.3E-03
Deff-crack Effective diffusion through foundation cracks cm2/s 9.9E-03 calculated Ci Indoor Air Concentration ug/m3 4.14E-01
Deff-s Effective diffusion through soil cm2/s g.9E-03 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region HI (4/1/96) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 1.00E+02
No

Hsel Selected Henry's Law Constant unitless 1.7E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 1.7E-01 calculated (not soil adjusted for ground water media)
H Henry’s Law Constant unitless 1.7E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 4.0E-031 EHRAV

CherhlCitl To luene Toluene A
Dair Diffusion coefficient in air cm2/s 1 0.078281 EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Cgw Ground Water Concentration mg/I 9.3E-02
Deff-cradi Effective diffusion through foundation cracks cm2/s 1.1 E-02 calculated Ci Indoor Air Concentration ug/m3 8.71 E+00
Deff-s Effective diffusion through soil cm2/s 1.1 E-02 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 4.20E+01
No

Hsel Selected Henry's Law Constant unitless 2.7E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 2.7E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 2.7E-01 calculated'
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 6.6E-03I EHRAV

C h im lc d tX y le n e  (to ta l) Xylene (to tal)
Dair Diffusion coefficient in air cm2/s 1 0.071641 EHRAV Alpha

Cgw
Attenuation Coefficient 
Ground Water Concentration

unitless
mg/l

3.4E-04
8.0E-01

Deff-crack Effective diffusion through foundation cracks cm2/s 9.6E-03 calculated Indoor Air Concentration ug/m3 5.55E+01
Deff-s Effective diffusion through soil cm2/s 9.6E-03 calculated Ci Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 7.30E+02
No

Hsel Selected Henry’s Law Constant unitless 2.0E-01 calculated * - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe for soil unitless 2.0E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 2.0E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 4.9E-031 EHRAV (as o-xylene)
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening
A r e a  1 -  C o n s t r u c t i o n  S c e n a r i o

Table G-3a. Subsurface Soil
Sfte Specific Parameters Units Value Notes BuMlng Specific Parameters Units Value
Theta (t) 
Ev

Total Soil Porosity
Volumetric Water Content in Vadose Zone

Theta (as) Volumetric air Content in Vadose Zone 
Vapor Soil Porosity 
Soil Bulk Density

Thickness of vadose zone 
Distance to source 
Distance to source 
Universal gas constant 
Temperature

cm3/cm3
cm3-H20/cm3 volume

cm3-air/cm3 volume
cm3/cm3
g/an3

cm
ft
cm

0.375
0.150

Derivation o f the Qsotl (Convective Flow Rate) Parameter:
Qsoil Volumetric flow rate cm3/s
u(mu) Vapor Viscosity g/cm2
deltaP Subsurface to building pressure differential g/cm-s2
kv Soil Permeability*" cm2
Xcrack Total floor/wall seam perimeter distance cm
Zcrack Depth to source cm
r crack Radius cm

0.225
3.0E-01

sand* midrange (Freeze & Cherry 1979 -Table 2.4) 
Default - USEPA Soil Screening Guidance (1996)

0.375 <-ws+as mustetheta

i.ool
30

(47) <._ Calculated from J&E (1991) eq. 24 
0.00018 J&E (1991) Table I - representative defualt value 

10 J&E (1991) Table II - long-term average dehjalt 
5E-08 sand midrange (Freeze & Cherry 1979 -Table 2.2) 
5,400 Xcrack = 2 x (Building Length + Width)

30 Equivalent to "Lt ” parameter 
450.00 r crack >n (eta) x(Ab/Xcrack)______________

Ab Foundation Surface Area for Diffusion (influenced by vapor migration)
n (eta) Fraction of Foundation Cracked (no slab, n = - 1 .0 )
Qbe Building Excavation Ventilation Rate

Building Excavation Ventilation Rate
Ventilation rate (wind speed x excavation cross sectional area)

Lcrack Lenghth of Cracks in Foundation (slab thickness; no slab. Lcrack = *>0 .0)
Lenghth of Cracks

Acrack Area of Foundation Cracks
ER- Building Excavation air exchange rate
Industrial: Building Excavation air exchange rate (Defaults; Residential ~ 0 .5 , Industrial -  1.0)

Building Excavation air exchange rate- calculated (V / Qb)
Wind Speed Conservative Estimate of Wind Speed

Wind Speed

L

W

H

Aslab

D

Building Excavation Length 

Building Excavation Width
Length

Width
Building Excavation Height (same as depth below grade) 

Height
Area of Building Slab Excavation

Area
Depth of Slab Excavation Below Grade

Depth
Volume of Building Excavation

Volume

cm2 2,430,000
unitless | 1.0E+00
cfrn/fl2
cfm 6.392
cm3/s 3,017,250
inch 1 IE-12
cm 2.5E-12
cm2 1,620,000
(S)-1 0.012417
(hr)-1 44.70
(hr)-1 44.70
mph I 0.50
crrVs 22

« 1 60
cm 1,800
« 1 30
cm 900
" 1 5
cm 150
fl2 1800
cm2 1,620,000
« 1 5
cm 150
ft3 9,000
cm3 243,000,000

Notes:
Soil is described as fill, sand, and gravel. O'Brien & Gere (1997)
* - The porosity value of 0.375 cm3/cm3 is the midrange of the values (25 to 50 cm3/cm3) reported for sand in Freeze & Cherry (1979 -Table 2.4)

*** • The permeability value of 5 E-08 cm2 is the approximate midrange of the values shown for silty to clean sand (Freeze & Cherry 1979 -Table 2.2)
References;
US Department of Commerce NOAA. 1994. Water Information Center, Inc. "Climates of the States".
Epstein, C.M. 1994. 'The Hydrology of New Jersey Wetlands. Stockton State/Cook Colleges. N J."
ASTM .1995. "Standard Guide for Risk-Based Correctrive Action Applied at Petroleum Release Sites". E 1739-95e1
Johnson. P.C. and R.A. Ettinger. 1991. Shell Development. Wesrthollow Research Center. "Heuristic Mode! for Predicting the Intrusion Rate of Contaminant Vapors into Buildings". Environ. Sci. Technol., 25,1445-1452.
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Niagra Mohawk Power Company 
South First Street Site - Fuiton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening
A r e a  1 -  C o n s t r u c t i o n  S c e n a r i o

T a b le  6 - 3 a .  S u b s u r f a c e  S o i l
Chemical 1,1,1-Triehloroethane SS
Dair Diffusion coefficient in air cm2/s 1 0.079651 EHRAV Alpha Attenuation Coefficient unitiess 2.9E-04

Deff-crack Effective diffusion through foundation cracks cm2/s 1.IE-02 calculated
CsoH
Cl

Soil Concentration mg/kg | 
Indoor Air Concentration ug/m3

0.00101 
2.20E-04

Deff-s Effective diffusion through soil cm2/s 1.IE-02 calculated Indoor Air ConcentrationComparison with:
USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 
Ambient Air Concentration Above RBC Screening level?

1.00E+Q2
No

Hsel Selected Henry's Law Constant unitiess 7.7E-01 calculated " - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant .8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelwn 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 7.7E-01 calculated
H Henry's Law Constant unitiess 1.2E+00 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 2.8E-02 EHRAV

Koc Partition Coefficient unitiess 152 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value

Chemical Acenaphthalene SBS
Dair Drffusion coefficient in air cm2/s 1 0.06703 1EHRAV Alpha

Csoil
Attenuation Coefficient 
Soil Concentration

unitiess
mg/kg

2.4E-04
0.81

Deff-crack Effective diffusion through foundation cracks cm2/s 9.0E-03 calculated Cl Indoor Air Concentration ug/m3 3.71 E-05
Deff-s Effective diffusion through soil cm2/s 9.0E-03 calculated

as pyrene
Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 1.10E+01
No

Hsel Selected Henry's Law Constant unitiess 1.9E-04 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Kelvin 2.9E+02

Had] Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.9E-04 calculated
H Henry's Law Constant unitiess 4.7E-03 calculated ■ -
H Henry's Law Constant (EHRAV) atm-m3/mol 1.1E-04 EHRAV

Koc Partition Coefficient unitiess 2,500 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value

C h ^ lc a ty ^Benzene SS
Dair Diffusion coefficient in air 0.067031 0.09321 EHRAV Alpha Attenuation Coefficient unitiess 3.4E-04

Csoil Soil Concentration mg/kg | 0.00201
Deff-aack Effective diffusion through foundation cracks cm2/s 1.3E-02 calculated a Indoor Air Concentration ug/m3 1.53E-04
Deff-s Effective diffusion through soil cm2/s 1.3E-02 calculated Indoor Air ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 
Ambient Air Concentration Above RBC Screening level?

2.2pE-01
No

Hsel Selected Henry's Law Constant unitiess 2.3E-01 calculated * • (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Had] Adjusted Henry’s Law Constant (H/Koc x foe) unitiess . 3.5E-01 calculated
H Henry's Law Constant unitiess 2.3E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 5.5E-03 EHRAV

Koc Partition Coefficient unitiess 65 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization I  Migration to Ambient-Air Estimated Concentration Screening
A r e a  1 -  C o n s t r u c t i o n  S c e n a r i o

Table 6-3a. Subsurface Soil
ChehHicaii:
Dair Diffusion coefficient in air

SBS
cm2/s 0.066671 EHRAV Alpha Attenuation Coefficient uniUess 2.4E-04

Csoil Soil Concentration mgMg 3.30
Deff-crack Effective diffusion through foundation cracks cm2/s 8.9E-03 calculated a Indoor Air Concentration ug/m3 1.26E-01
Deff-s Effective diffusion through soil cm2/s 8.9E-03 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 1.10E+02
No

Hsel Selected Henry's Law Constant unitless 1.6E-01 calculated * - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 1.6E-01 calculated
H Henry's Law Constant unitless 3.5E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 8.4E-03 EHRAV

Koc Partition Coefficient unitless 220 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value

ChBrhfcm m&^htoroethano
Dair Diffusion coefficient in air cm2/s 1 0.07404 1EHRAV Alpha Attenuation Coefficient unitless 2.7E-04

Deff-crack Effective diffusion through foundation cracks cm2/s 9.9E-03 calculated
Csoil
a

Soil Concentration 
Indoor Air Concentration

mg/kg
ugfm3

0.0030
2.1QE-04

Deff-s Effective diffusion through soil cm2/s g.9E-03 calculated Indoor Air ConcentrationComparison with: 
USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 3.10E+00
No

Hsel Selected Henry's Law Constant unitless 2.6E-01 calculated • - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitless 2.6E-01 calcgtated
H Henry's Law Constant unitless 9.6E-01 calculated .,.
H Henry’s Law Constant (EHRAV) atm-m3/mol 2.3E-02 EHRAV

Koc Partition Coefficient unitless 364 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value

Cbemfea/ Toluene
Dair Diffusion coefficient in air cm2/s 11 0.078281 EHRAV Alpha Attenuation Coefficient unitless 2.8E-04

Csoil Soil Concentration mg/kg 0.0010
Deff-crack Effective diffusion through foundation cracks cm2/s 1.1 E-02. calculated Ci Indoor Air Concentration ug/m3 6.46E-05
Deff-s Effective diffusion through soil cm2/s 1.IE-02 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening levei?

ug/m3 4.20E+01
No

Hsel Selected Henry’s Law Constant unitless 2.3E-01 calculated • • (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) ' unitless 2.3E-01 calculated
H Henry's Law Constant unitless 2.7E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 6.6E-03 EHRAV

Koc Partition Coefficient unitless 120 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening
A r e a  1 -  C o n s t r u c t i o n  S c e n a r io

Table G-3a. Subsurface Soil
:C/iemicaf Xytene (total)
Dair Diffusion coefficient in air cm2/s 1 0.07164 1 EHRAV Alpha

Csoil
Attenuation Coefficient 
Soil Concentration

unitless
mg/kg

2.6E-04
0.0010

Deff-crack Effective diffusion through foundation cracks cm2/s 9.6E-03 calculated a Indoor Air Concentration ug/m3 2.23E-05
Deff-s Effective diffusion through soil cm2/s 9.6E-03 calculated Indoor Air ConcentrationComparison with: 

USEPA Region Ml (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 7.30E+02
No

Hsel Selected Henry’s Law Constant unitless 8.6E-02 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 8.6E-02 calculated
H Henry’s Law Constant unitless 2.0E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 4.9E-03 EHRAV (as o-Xylene)

Koc Partition Coefficient unitless 236 EHRAV (as o-Xylene)
foe Fraction organic carbon unitless 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fuiton, NY 
Human Health Risk Evaluation 

Volatilization I  Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C o n s t r u c t i o n  S c e n a r i o

Table G-4a. Subsurface Soil
SftqiSpecfflcParametersi:; Units Value Notes Building Specific Paramefers Unha Value
Theta (t) 
Ev

Total Soil Porosity
Volumetric Water Content in Vadose Zone

Theta (as) Volumetric air Content in Vadose Zone 
Vapor Soil Porosity 
Soii Bulk Density

Thickness of vadose zone 
Distance to source 
Distance to source 
Universal gas constant 
Temperature

cm3/cirt3
cm3-H20/cm3 volume

cm3-air/cm3 volume
cm3/cm3
g/cm3

cm
ft
cm

Kelvin

0.375
0.150

1979-Table 2.4)

Derivation of the Qsoil (Convective Flow Rate) Parameter.
Qsoil Volumetric flow rate cm3/s
u (mu) Vapor Viscosity g/cm2
deltaP Subsurface to building pressure differential g/cm-s2
kv Soil Permeability*** cm2
Xcrack Total floor/wall seam perimeter distance cm
Zcrack Depth to source cm
r crack Radius cm

0.225
3.0E-01

Guidance (1996)

0.375 <- ws+as must=theta

1.00
30

(47) <— Calculated from J&E (1991) eq. 24 
0.00018 J&E (1991) Table I - representative defualt value 

10 J&E (1991) Table II - long-term average defualt 
5E-O0 sand midrange (Freeze & Cherry 1979 -Table 2.2) 
5.400 Xcrack = 2 x (Building Length + Width)

30 Equivalent to "Lt" parameter 
450.00 r CTack = n (eta) x(Ab/Xcrack)______________

Ab Foundation Surface Area for Diffusion (influenced by vapor migration)
n (eta) Fraction of Foundation Cracked (no slab, n = -1.0)
Qbe Building Excavation Ventilation Rate

Building Excavation Ventilation Rate
Ventilation rate (wind speed x excavation cross sectional area) 

Lcrack LenghU) of Cracks in Foundation (slab thickness; no slab, Lcrack -  -O.O)
Lenghth of Cracks

Acrack Area of Foundation Cracks
ER Building Excavation air exchange rate
Industrial: Building Excavation air exchange rate (Defaults; Residential -  0.6, Industrial -

Building Excavation air exchange rate- calculated (VI Qb)
Wfnd Speed Conservative Estimate of Wind Speed

Wind Speed

Length
L Building Excavation Length

W Building Excavation Wdth
Wdth

H Building Excavation Height (same as depth below grade)
Height

Aslab Area of Building Slab Excavation
Area

D Depth of Slab Excavation Below Grade
Depth

Volume of Building Excavation
Volume

cm2 
unitless 
cfmrn2 
cfm 
cm3/s 
inch 
cm 
cm2 
(s)-1 

1.0) (hr)-1 
(hr)-1 
mph 
cm/s

ft
cm
ft
cm
ft
cm
ft2
cm2
ft
cm
fl3
cm3

2.430.000
1.0E+00

6,392
3,017.250

IE-12
2.5E-12

1,620,000
0.012417

44.70
44.70
0.50
22

60
1,800

30
900

150
1800

1.620.000

150
9.000

243,000.000

Notes:
Soil is described as fill, sand, and gravel. O'Brien & Gere (1997)
* - The porosity value of 0.375 cm3/cm3 is the midrange of the values (25 to 50 cm3/cm3) reported for sand in Freeze & Cherry (1979 -Table 2.4)

*** - The permeability value of 5 E-08 cm2 is Uie approximate midrange of the values shown for silty to clean sand (Freeze & Cherry 1979 -Table 2.2)
References:
US Department of Commerce NOAA, 1994. Water Information Center. Inc. "Climates of the States".
Epstein, C.M. 1994. 'The Hydrology of New Jersey Wetlands. Stockton State/Cook Colleges. N J."
ASTM .1995. "Standard Guide for Risk-Based Correctrive Action Applied at Petroleum Release Sites". E 1739-95e1
Johnson, P.C. and R.A. Ettinger. 1991. Shell Development, Wesrthollow Research Center. "Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors into Buildings". Environ. Sci. Techno!., 25.1445-1452.
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization I Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C o n s t r u c t i o n  S c e n a r i o

Table G-4a. Subsurface Soil
Chemical 2-Butanone
Dair Diffusion coefficient in air cm2/s 11 0.08944 1EHRAV Alpha Attenuation Coefficient unitless 3.2E-04

Csoil Soil Concentration mg/kg | 0.27191
Deff-crack Effective diffusion through foundation aacks cm2/s 1.2E-02 calculated Ci Indoor Air Concentration ug/m3 1.87E-04
Deff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor Air ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 
Ambient Air Concentration Above RBC Screening level?

1.00E+02
No

Hsel Selected Henry's Law Constant unitless 2. IE-03 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitless 4.0E-02 calculated
H Henry’s Law Constant unitless 2.1 E-03 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 5. IE-05 EHRAV

Koc Partition Coefficient unitless 5.41 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value

Chemical fAeetone SBS
Dair Diffusion coefficient in air cm2/s 1 0.1149811 EHRAV Alpha Attenuation Coefficient uniUess 4.1E-04

Csoil Soil Concentration mg/kg | 4.201
Deff-crack Effective diffusion through foundation cracks cm2/s 1.5E-02 calculated Ci Indoor Air Concentration ug/m3 2.66E-03
Deff-s Effective diffusion through soil cm2/s 1.5E-02 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region Hi (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 3.70E+01
No

Hsel Selected Henry's Law Constant unitless 1.5E-03 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional O.i safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitless 6.9E-02 calculated
H Henry's Law Constant unitless 1.5E-03 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 3.7E-05 EHRAV

Koc Partition Coefficient unitless 2.20 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value

c m  leal Benzene SBS
Dair Diffusion coefficient in air cm2/s 1 0.0932 1 EHRAV Alpha Attenuation Coefficient unitless 3.4E-04

Csoil Soil Concentration mg/kg | 0.19091
Deff-crack Effective diffusion through foundation cracks cm2/s 1.3E-02 calculated Ci Indoor Air Concentration ug/m3 1.46E-02
Deff-s Effective diffijsion through soil cm2/s 1.3E-02 calculated Indoor Air ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 2.20E-01
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitless 2.3E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value) .
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 3.5E-01 calculated
H Henry's Law Constant unitless 23E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 5.5E-03 EHRAV

Koc Partition Coefficient unitless 65 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening
A r e a  2  -  C o n s t r u c t i o n  S c e n a r i o

Table G-4a. Subsurface Soil
:^yfbenzene SBS

Dair Diffusion coefficjent in air cm2/s 1 0.0666711 EHRAV Alpha
Csoil

Attenuation Coefficient 
Soil Concentration

unitiess
mg/kg

2.4E^
0.0049

Deff-aack Effective diffusion through foundation cracks cm2/s ■ 8.9E-03 calculated Ci Indoor Air Concentration ug/m3 1.88E-04
Deff-s Effective di^sion through soil cm2/s 8.9E-03 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration - 
Ambient Air Concentration Above RBC Screening level?

ug/m3 1.10E+02
No

Hset Selected Henry's Law Constant unitiess 1.6E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to ttie RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitiess 1.6E-01 calculated
H Henry's Law Constant unitiess 3.5E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 8.4E-03 EHRAV

Koc Partition Coefficient unitiess 220 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value

‘C tiM ikNf, Chloride SBS ' ,
Dair Diffusion coefficient in air cm2/s 11 0.08581 EHRAV Alpha Attenuation Coefficient unitiess 3. IE-04

Csoil Soil Concentration mg/kg 0.88
Deff-crack Effective diffusion through foundation cracks cm2/s V2E-02 calculated Ci indoor Air Concentration ug/m3 2.94E-02
Deff-s Effective diffusion through soil emits 1.2E-02 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/96) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 3.80E+00
No

Hsel Selected Henry’s Law Constant unitiess 1.IE-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.2E+00 cafculated
H Henry's Law Constant unitiess 1.IE-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 2.6E-03 EHRAV

Koc Partition Coefficient unitiess 8.80 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value

Chemical Toluene SBS
Dair Diffusion coefficient in air cm2/s 1 0.07828 1 EHRAV Alpha

Csoil
Attenuation Coefficient 
Soil Concentration

unitiess
mg/kg

2.8E-04
0.0139

Deff-crack Effective diffusion through foundation cracks cm2/s 1.IE-02 calculated Ci Indoor Air Concentration ug/m3 8.97E-04
Deff-s Effective diffusion through soil cm2/s 1.IE-02 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Amblem Air Concentration Above RBC Screening level?

ug/m3 4.20E+01
No

Hsel Selected Henry's Law Constant unitiess 2.3E-01 calculated • - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 2.3E-01 calculated
H Henry’s Law Constant unitiess 2.7E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 6.6E-03 EHRAV

Koc Partition Coefficient unitiess 120 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C o n s t r u c t i o n  S c e n a r i o

Table G-4a. Subsurface Soil
C/iem/ca/ Xyiene (total) SBS
Dair Diffusion coefficient in air cm2/s 1 0.0716411 EHRAV Alpha Attenuation Coefficient unitless 2.6E-04

Csoil Soil Concentration mg/kg 0.0186
Deff-crack Effective diffusion through foundation cracks cm2/s 9.6E-03 calculated a Indoor Air Concentration ug/m3 4.15E-04
Deff-s Effective diffusion through soil cm2/s 9.6E-03 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 7.30E+02
No

Hsel Selected Henry's Law Constant unitless 8.6E-02 calculated • - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitless 8.6E-02 calculated
H Henry's Law Constant unitless 2.0E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 4.9E-03 EHRAV (as o-Xylene)

Koc Partition Coefficient unitless 236 EHRAV (as o-Xylene)
foe Fraction organic carton unitless 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fuiton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening
A r e a  2  -  C o n s t r u c t i o n  S c e n a r i o

Table G-4b. Ground Water
SitsSjiM cifit^ram eters Units Value Notes Units \-V a im
Theta (t) 
Ev

Total Soil Porosity
Volumetric Water Content in Vadose Zone

Theta (as) Volumetric air Content in Vadose Zone 
Vapor Soil Porosity

cm3/cm3
cm3-H20/cm3 volume

cm3-air/cm3 volume 
cm3/cm3

0.375 <— sand* midrange (Freeze & Cherry 1979 -Table 2.4) 
0.150 Default - USEPA Soil Screening Guidance (1996)

0.225 0.375 
3.0E-01

<• ws+as must=theta

Soil Bulk Density g/cm3 2.1
hv Thickness of vadose zone cm
U Distance to source ft 1

Distance to source cm 30
R Universal gas constant
T Temperature Kelvin
Derivation of the Qsoil (Convective Flow Rate) Parameter:
Qsoil Volumetric flow rate CT13/S (59) <—Calculated from J&E (1991) eq. 24
u (mu) Vapor Viscosity g/cm2 0.00018 J&E (1991) Table 1 - representative defualt value
deltaP Subsurface to building pressure differential g/cm-s2 10 J&E (1991) Table II - long-term average defualt
kv Soil Permeability*** cm2 5E-08 sand midrange (Freeze & Cherry 1979 -Table 2.2)
Xcrack Total floorAvall seam perimeter distance cm 5,400 Xcrack = 2 x (Building Length + Width)
Zcrack Depth to source cm 30 Equivalent to "Lt" parameter
r crack Radius cm 300.00 r crack = n (eta) x (Ab / Xcrack)

Ab Foundation Surface Area for Diffijsion (influenced by vapor migration)
n (eta) Fraction of Foundation Cracked (no slab, n = -1.0)
Qbe Building Excavation Ventilation Rate

Building Excavation Ventilation Rate
Ventilation rate (wind speed x excavation cross sectional area)

Lcrack Lenghth of Cracks in Foundation (slab thickness: no slab, Lcrack = -0.0)
Lenghth of Cracks

Acrack Area of Foundation Cracks
ER Building Excavation air exchange rate
Industrial: Building Excavation air exchange rate (Defaults: Residential ~ 0.5. Industrial -

Building Excavation air exchange rate- calculated (VI Qb)
Wind Speed Conservative Estimate of Wind Speed

Wind Speed

Length
L Building Excavation Length

W Building Excavation Width
Width

H Building Excavation Height (same as depth below grade)
Height

Aslab Area of Building Slab Excavation
Area

D Depth of Slab Excavation Below Grade
Depth

Volume of Building Excavation 
V Volume

cm2 1,620,000
uhitless I 1.0E+00,
cfm/ft2
cfm 6,392
cm3/s 3,017,250
inch ( IE-12
cm 2.5E-12
cm2 1,620,000
(s)-1 0012417
(hr)-1 44.70
(hr)-1 ■ . 44.70
mph 1 0.50
cm/s 22

ft 1 60
cm 1,800
ft 1 30
cm 900
ft 1 5
cm 150
ft2 1.800
cm2 1,620,000
ft 0
cm 0
ft3 9,000
cm3 243,000.000

Notes:
Soil is described as fill. sand, and gravel. O'Brien & Gere (1997)
* - The porosity value of 0.375 cm3/cm3 is the midrange of the values (25 to 50 cm3/cm3) reported for sand in Freeze & Cherry (1979 -Table 2.4)

*** - The permeability valueof 5 E-08 cm2 is the approximate midrange of the values shown for silty to clean sand (Freeze & Cherry 1979-Table 2.2)
References:
US Department of Commerce NOAA. 1994. Water Information Center, Inc. "Climates of the States".
Epstein. C.M. 1994. 'The Hydrology of New Jersey Wetlands. Stockton State/Cook Colleges. N J."
ASTM .1995. "Standard Guide for Risk-Based Correctrive Action Applied at Petroleum Release Sites". E 1739-95e1
Johnson. P.C. and R.A. Ettinger. 1991. Shell Development. Wesrthollow Research Center. "Heuristic Model for Predicting the Intrusion Rateof Contaminant Vapors into Buildings". Environ. Sci. Technol., 25.1445-1452.
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Niagra Mohawk Power Company 
South First Street Site - Fuiton, NY 

Human Health Risk Evaluation 
Volatilization I Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C o n s t r u c t i o n  S c e n a r i o

Table G-4b. Ground Water
Chemical A c w a p M lty l i^  M s S M i i i M S J i S i i B s s J i i M  s;:;:::;!?::;:!■ il: Sai::;:?:: i ?:if.:?:?::;̂ :::;;??
Dair Diffusion coefficient in air cm2/s 1 0.06703 j’EHRAV Alpha

Cgw
Attenuation Coefficient 
Ground Water Concentration

unitless
mg/1

1.6E-04
2.5E-01

Deff-crack Effective diffusion through foundation crad̂ s cm2/s 9.0E-03 calculated Ci indoor Air Concentration ug/m3 1.91E-01
Deff-s Effective diffusion through soil cm2/s 9.0E-03 calculated

as pyrene
Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 1.10E+01
No

Hsel Selected Henry’s Law Constant unitless 4.7E-03 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 4.7E-03 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 4.7E-03 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 1.1E-04| EHRAV

Chemical Beniena
Dair Diffusion coefficient in air

Deff-crack Effective diffusion through foundation cracks 
Deff-s Effe^ve diffusion through soil

Hsel Selected Henry's Law Constant
R Universal gas constant
T Temperature

Hadj Adjusted Henry's Law Constant (H/Koc x foe)
H Henry's Law Constant
H Henry's Law Constant (EHRAV)

cm2/s

cm2/s
cm2/s

Kelvin
unitless
unitless
atm-m3/mol

0 09321 EHRAV Alpha Attenuation Coefficient unitless 2.2E-04
Cgw Ground Water Concentration mg/I 9.8E-01

1.3E-02 calculated Ci Indoor Air Concentration ug/m3 4.99E+01
1.3E-02 calculated Indoor Air ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 2.20E-01
Ambient Air Concentration Above RBC Screening level? Yes

2.3E-01 calculated
8.2E-05
2.9E+02.
2.3E-01 calculated (not soil adjusted for ground water media) 
2.3E-01 calculated 
5.5E-^| EHRAV

* • (Note; Constituents having an RBC based on noncancer effects have
an additional 0.1 safety factor applied to the RBC value)

Chemical E ihylbenzene
Dair Diffusion coeffident in air cm2/s 1 0.066671 EHRAV Alpha

Cgw
Attenuation Coefficient 
Ground Water Concentration

unitless
mg/l

1.6E-04
5.9E-01

Deff-crack Effective diffijsion through foundation cracks cm2/s 8.9E-03 calculated Ci Indoor Air Concentration ug/m3 3.32E+01
Deff-s Effective diffijsion through soil cm2/s 8.9E-03 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 1.10E+02
No

Hsel Selected Henry's Law Constant unitless 3.5E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitless 3.5E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless ■ 3.5E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 8.4E-03I EHRAV
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Niagra Mohawk Power Company 
South First Street Site - Fuiton, NY 
Human Health Risk Evaluation 

Volatilization I Migration to Ambient-Air Estimated Concentration Screening
A r e a  2  -  C o n s t r u c t i o n  S c e n a r i o

Table G-4b. Ground Water
Cbeih lca lM ettiy lene Chloride
Dair Diffusion coefficient In air cm2/s 1 0.08581 EHRAV Alpha Attenuation Coefficient unitiess 2.1E-04

Cgw Ground Water Concentration mg/1 8.8E-04
Deff-crack Effective diffusion through foundation cracks cm2/s 1.2E-02 calculated Ci indoor Air Concentration ug/m3 1.96E-02
Deff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor A ir poncentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 3.80E+00
No

Hsel Selected Henry's Law Constant unitiess 1.IE-01 calculated • - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.1 E-01 calculated (not soil adjusted for ground water media)
H Henry’s Law Constant unitiess 1.1 E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 2.8E-03I EHRAV

Chem ical Naphthalene
Dair Diffusion coefficient in air cm2/s 1 0.082051 EHRAV Alpha

Cgw
Attenuation Coefficient 
Ground Water Concentration

unitiess
mg/1

2.0E-04
4.8E+00

Deff</ack Effective diffusion through foundation cracks cm2/s 1.IE-02 calculated Indoor Air Concentration ug/m3 1.65E+01
Deff-s Effective diffusion through soil cm2/s 1.IE-02 calculated Ci Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 3.70E-02
Yes

Hsel Selected Henry's Law Constant unitiess 1.7E-02 calculated * • (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02.

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.7E-02 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 1.7E-02 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 4.2E-04I EHRAV

Chemical Phenol
Dair Diffijsion coefficient in air cm2/s 1 0.089241 EHRAV Alpha

Cgw
Attenuation Coefficient 
Ground Water Concentration

unitiess
mg/l

2.1E-04
2.4E-02

Deff-crack Effective diffusion through foundation cracks cm2/s 1.2E-02 calculated Ci Indoor Air Concentration ug/m3 8.46E-05
Deff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 2.20E+02
No

Hsel Selected Henry's Law Constant unitiess 1.8E-05 calculated * • (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.8E-05 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 1.8E-05 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 4.0E-07I EHRAV

l:\DIV76\PROJECTS\111808H5 RPTSVHHRA\VPR3REV1.WB202/11/99S 10:10 AM Page 3 of 4



Niagra Mohawk Power Company 
South First Street Site - Fuiton, NY 
Human Health Risk Evaluation 

Volatilization /  Migration to Ambient-Air Estimated Concentration Screening
A r e a  2  -  C o n s t r u c t i o n  S c e n a r i o

Table G-4b. Ground Water
C h ^ ica f
Dair Diffusion coeffident in air cm2/s 1 0.07351 EHRAV Alpha

Cgw
Attenuation Coeffident 
Ground Water Concentration

unitless
mg/l

1.8E-04
7.3E-03

Deff-crack Effective diffusion through foundation cracks cm2/s 9.9E-03 calculated Ci Indoor Air Concentration ug/m3 2.15E-01
Deff-s Effective diffusion through soil cm2/s 9.9E-03 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 1.00E+02
No

Hsel Selected Henry's Law Constant unitless 1.7E-01 calculated * • (Note: Constituents having an RBC based on npncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 1.7E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 1.7E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 4.0E4)3| EHRAV

Cbem/ca/ Toluene .
Dair Diffusion coefficient in air cm2/s 1 0.078281 EHRAV Alpha Attenuation Coefficient unitless 1.9E-04

Cgw Ground Water Concentration mg/l 9.3E-02
Deff-crack Effective diffusion through foundation cradcs cm2/s 1.1 E-02 calculated Ci Indoor Air Concentration ug/m3 4.60E+00
Deff-s Effective diffijsion through soil cm2/s 1.1 E-02 calculated Indoor Air ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 4.20E+01
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitless 2.7E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02,

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 2.7E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 2.7E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 6.6E-03I EHRAV

Chemical I (total)
Dair Diffusion coeffident in air cm2/s 1 0.071641 EHRAV Alpha Attenuation Coefficient unitless 1.7E-04

Cgw Ground Water Concentration mg/1 8.0E-01
Deff-crack Effective diffusion through foundation cracks cm2/s 9.6E-03 calculated Indoor Air Concentration ug/m3 2.81E+01
Deff-s Effective diffusion through soil cm2/s 9.6E-03 calculated Ci Indoor Air ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 7.30E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry’s Law Constant unitless 2.0E-01 calculated ' * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 2.0E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 2.0E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 4.9E4)3| EHRAV
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C h u r c h  S c e n a r io

Table G-5a. Subsurface Soil
U n h s Value Notes Building Specific Parameters Units Value

Theta (t) Total Soil Porosity cm3/cm3 0.375 sand* midrange (Freeze & Cherry 1979 -Table 2.4) Ab Foundation Surface Area for Diffusion (influenced by vapor migration) cm2 4,320,000
Ev Volumetric Water Content in Vadose Zone cm3-H20/cm3 volume 0.150 Default - USEPA Soil Screening Guidance (1996) n (eta) Fraction of Foundation Cracked unitless 1 0.001

Qb Building ventilation rate • commercial building estimate (- 0.75/hr) • cfm/fl2 0.095
Theta (as) Volumetric air Content in Vadose Zone cm3-air/cm3 volume 0.225 0.375 <- ws+as must t̂heta Building ventilation rate (estimate; 0.065 cfm/ft2) cfm 456

Vapor Soil Porosity cm3/cm3 3.0E-01 Ventilation rate cm3/s 215,232
Soil Bulk Density g/cm3 2.1 Lcrack Lenghth of Cracks in Foundation (slab thickness) inch f................ . 8

Lenghth of Cracks cm 20
hv Thickness of vadose zone cm Acrack Area of Foundation Cracks cm2 4.320
Lt Distance to source « 11 5.00|1 ER Building air exchange rate (s)-1 0.00020B

Distance to source cm 150 Building air exchange rate (Defaults; Residential ~ 0.5, Industrial -  1.0) (hr)-1 0.75
R Universal gas constant Building air exchange rate- calculated (Qb / V) (hr)-1 0.75
T Temperature Kelvin
Derivation of the Qsoil (Convective Flow Rate) Parameter.
Qsoil Volumetric flow rate cm3/s 23 <— Calculated from J&E (1991) eq. 24
u(mu) Vapor Viscosity g/cm2 0.00018 J&E (1991) Table 1 - representative defualt value L Building Length ft 1 80
deltaP Subsurface to building pressure differential g/cm-s2 10 J&E (1991) Table II - long-temi average defualt Length cm 2,400
kv Soil Permeability*** cm2 5E-08 sand midrange (Freeze & Cherry 1979 -Table 2.2) W Building Vl/idth fl 1 60
Xcrack Total floorAwall seam perimeter distance cm 8.400 Xcrack = 2 x (Building Length + Width) Width cm 1,800
Zcrack Depth to source cm 150 Equivalent to "Lt" parameter H Building Height ft 1 B
r  crack Radius cm 0.51 r crack = n (eta) x (Ab / Xcrack) Height cm 240

Aslab Area of Building Slab
Area

ft2
cm2

4,800
4,320,000

D Depth of Slab Below Grade ft 1 0
Depth cm 0

Volume of Building ft3 38,400
V Volume cm3 1,036,800,000
Source Area of source available for migration to building (50% based on Figure 4- ft2 11 2,400

Source Area cm2 2,229,600
Notes:
Soil Is described as fill, sand, and gravel. O'Brien & Gere (1997)
• - The porosity value of 0.375 cm3/cm3 is the midrange of the values (25 to 50 cm3/cm3) reported (or sand in Freeze & Cherry (1979 -Table 2.4)

*** - The penneablllty value of 5 EY)8 cm2 is the approximate midrange of tho values shown for silty to dean sand (Freeze & Cherry 1979 -Table 2.2)
References:
Carter, M. and Bently, S.P. 1991. Correlations of Soil Properties. Pentech Press.
Epstein, C M. 1994. 'The Hydrology of New Jersey Wetlands. Stockton State/Cook Colleges, N J."
ASTM .1995. "Standard Guide (or Risk-Based Correctrive Action Applied at Petroleum Release Sites". E 1739-95e1
Johnson. P C. and R.A. Ettinger. 1991. Shell Development, Wesrthollow Research Center. "Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors into Buildings". Environ, Sci. Technol., 25,1445-1452.
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C h u r c h  S c e n a r io

Table G-5a. Subsurface Soil
e h m fc a lZ rB u ta n o n e SBS 2^Butah6he
Dair Diffusion coeffiaent in air cm2/s 1 0.08944 1 EHRAV Alpha Attenuation Coefficient unitless 1.0E-04

Csoil Soil Concentration mg/kg j 0.27191
Deff-crack Effective diffusion through foundation cracks cm2/s 1.2E-02 calculated Ci Indoor Air Concentration ug/m3 5.83E-05
Deff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 1.00E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitless 2.1E-03 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 4.0E-02 calculated
H Henry's Law Constant unitless 2.1E-03 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 5.1 E-05 EHRAV

Koc Partition Coefficient unitless 5.41 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value

^ h ^ l c a l  A cetone SBS 4cefor»e
Dair Diffusion coefficient in air cm2/s 1 0.1149811 EHRAV Alpha Attenuation Coefficient 

Csoil Soli Concentration
unitless
mgfltg

1.0E-04 
1 4.20001

Deff-crack Effective diffusion through foundation cracks cm2/s 1.5E-02 calculated Ci Indoor Air Concentration ug/m3 6.53E-04
Deff-s Effective diffusion through soil cm2/s 1.5E-02 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 3.70E+01
No

Hsel Selected Henry's Law Constant unitless 1.5E-03 calculated * • (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+b2

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 6.9E-02 calculated.
H Henry's Law Constant unitless 1.5E-03 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 3.7E-05 EHRAV

Koc Partition Coefficient unitless 2.20 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value

C hem ica tB enzene ^:Behzehe'H
Dair Diffusion coefficient in air cm2/s 1 0.0932 1 EHRAV Alpha Attenuation Coefficient unitless 1.0E-04

Csoil Soil Concentration mgAg | 0.47001
Deff-crack Effective diffusion through foundation cracks cm2/s 1.3E-02 calculated a Indoor Air Concentration ug/m3 1.07E-02
Deff-s Effective diffusion through soil cm2/s 1.3E-02 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air RisV Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 2.20E-bl
No

Hsel Selected Henry's Law Constant unitless 2.3E-01 calculated • - (Note: ConstiUjents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 3.5E-01 calculated
H Henry’s Law Constant unitless 2.3E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 5.5E-03 EHRAV

Koc Partition Coefficient • unitless 65 EHRAV
foe Fraction organic carbon unitless 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization I Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C h u r c h  S c e n a r i o

Table G-5a. Subsurface Soil
C hem ica l E thylbenzene Ethylbenzene
Dair Diffusion coefficient in air cfli2/s 1 0.06667 1EHRAV Alpha Attenuation Coefficient unitiess 9.8E-05

Csoil Soil Concentration mg/kg 7.1
Deff-crack Effective diffusion through foundation cracks cm2/s 8.9E-03 calculated Ci Indoor Air Concentration ug/m3 1.11E-01
Deff-s Effective diffusion through soil cm2/s 8.9E-03 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Sisk Based Concentration ug/m3 1.10E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitiess 1.6E-01 calculated • - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.6E-01 calculated
H Henry's Law Constant unitiess 3.5E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 8.4E-03 EHRAV

Koc Partition Coefficient unitiess 220 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value

C h e m lc a fM e th y le h ^ h lb ir ld e SBS M ethylene C hloride
Datr Diffusion coefficient in air cm2/s 1 0.0858 1 EHRAV Alpha Attenuation Coefficient unitiess 1.0E-04

Csoil Soil Concentration mg/kg 0.88-
Deff-crack Effective diffusion through foundation cracks cm2/s 1.2E-02 calculated a Indoor Air Concentration ug/m3 9.53E-03
Deff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 3.80E+00
Ambient Air Concentration Above RBC Screening level? NO

Hsel Selected Henry's Law Constant unitiess 1.IE-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 29E+02

Had] Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.2E+00 calculated
H Henry's Law Constant unitiess 1.1E-01 calculated -
H Henry's Law Constant (EHRAV) atm-m3/moi 2.6E-03 EHRAV

Koc Partition Coefficient unitiess 8.80 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value

C hem ica l I 'o lu e h e SBS Toluene
Dak Diffusion coeffiaent in atr cm2/s 1 0.078281 EHRAV Alpha Attenuation Coefficient unitiess 9.9E-05

Csoil Soil Concentration mg/kg 0.15
Deff-crack Effective diffusion through foundation cracks cm2/s 1.IE-02 calculated Ci Indoor Air Concentration ug/m3 3.41 E-03
Deff-s Effective diffusion through soil cm2/s 1.IE-02 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 4.20E+01
No

Hsel Selected Henry's Law Constant unitiess 2.3E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitiess 2.3E-01 calculated
H Henry's Law Constant unitiess 2.7E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 6.6E-03 EHRAV

Koc Partition Coefficient unitiess 120 EHRAV
foe Fraction organic carbon unitiess 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  •  C h u r c h  S c e n a r i o

Table G-5a. Subsurface Soil
C h m ic a l iX y ie h p m m SBS X y leh0 (to ta l)
Dair Diffusion coefficient in air cm2/s 11 0.07164!1 EHRAV Alpha Attenuation Coefficient unitless 9.9E-0S

Csoil Soil Concentration mg/kg 21
Deff-crack Effective diffusion through foundation cracks cm2/s 9.6E-03 calculated a indoor Air Concentration ug/m3 1.79E-01
Deff-s Effective diffusion through soil cm2/s 9.6E-03 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concenlration ug/m3 7.30E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry’s Law Constant unitless 8.6E-02 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Had] Adjusted Henry's Law Constant (H/Koc x foe) unitless 8.6E-02 calculated
H Henry’s Law Constant unitless 2.0E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 4.9E-03 EHRAV (as o-Xylene)

Koc Partition Coefficient unitless 236 EHRAV (as o-Xylene)
foe Fraction organic carbon unitless 1.0E-02 default value
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization I Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C h u r c h  S c e n a r i o

T a b le  G -5 b . G ro u n d  W a te r
^S lth,specific Parameters________ U nits Value Notes : BulWlhpSpeCine Paraimten Units Value
Thela (I) 
Ev

Total Soil Porosity
Volumetric Water Content in Vadose Zone

Theta (as) Volumetric air Content in Vadose Zone 
Vapor Soil Porosity

Soil Bulk Density 
hv Thickness of vadose zone
U  Distance to source

Distance to source 
R Universal gas constant
r  Temperature
Derivation of the Qsoil (Convective Flow Rate) Parameter

cm3/cm3
cm3-H20/cm3 volume

cm3-air/cm3 volume 
cm3/cm3

g/cm3
cm
« I
cm

Kelvin

0.375
0.150

sand* midrange (Freeze & Cherry 1979 -Table 2.4) 
Default - USEPA Soil Screening Guidance (1996)

0.225 0.375 
3.0E-01

2.1

- ws+as must=theta

5.00
150

Qsoil Volumetric flow rate cm3/s
u(mu) Vapor Viscosity g/cm2
deltaP Subsurface to buiiding pressure differential g/cm-s2
kv Soil Penneability*** cm2
Xcrack Total floorAvall seam perimeter distance cm
Zcrack Depth to source cm
r crack Radius cm

23 <—Calculated from J&E (1991) eq. 24 
0.00018 J&E (1991) Table I - representative defualt value 

10 J&E (1991) Table II - long-term average defualt 
5E-08 sarid midrange (Freeze & Cherry 1979 -Table 2.2) 
8.400 Xcrack = 2 x (Building Length + Width)

150 Equivalent to "Lt" parameter 
0.51 r crack = n (eta) X (Ab / Xcrack)____________ __

Ab
n (eta) 
Qb

Lcrack

Acrack
ER

L

W

H

Aslab

D

Building Length 

Building Width 

Building Height 

Area of Building Slab 

Depth of Slab Below Grade 

Volume of Building

Length

Width

Height

Area

Depth

Volume

ft
cm
ft
cm
ft
cm
ft2
cm2
fi
cm
ft3
cm3

Foundation Surface Area for Diffusion (influenced by vapor migration) cm2 4,320.000
Fraction of Foundation Cracked unitiess | 0.001
Building ventilation rate - commercial building estimate (~ 0.75/hr) cfm/fl2 0.095
Building ventilation rate cfm 456

Ventilation rate cm3/s 215.232
Lenghth of Cracks in Foundation (slab thickness) inch 1 8

Lenghth of Cracks cm 20
Area of Foundation Cracks cm2 4,320
Building air exchange rate (s)-1 0.000208
Building air exchange rate (Defaults: Residential -  0.5, Industilal ~ 1.0) (hr)-1 0.75
Building air exchange rate - commercial estimate - calculated (Qb / V) (hr)-1 0.75

80
2,400

60
1.800

6
240

4,800
4,320,000

0
38,400

1.036.800.000

Notes;
Soil is described as fill, sand, and gravel. O'Brien & Gere (1997)
* - The porosity value of 0.375 cm3/cm3 is the midrange of the values (25 to 50 cm3/cm3) reported for sand in Freeze & Cherry (1979 -Table 2.4)

•** - The permeability value of 5 E-08 cm2 is the approximate midrange of the values shown for silty to clean sand (Freeze & Cherry 1979 -Table 2.2)
References:
Carter, M. and Bently, S.P. 1991. Correlations of Soil Properties. Pentech Press.
Epstein, C.M. 1994.'The Hydrology of New Jersey Wetlands. Stockton State/Cook Colleges, N J."
ASTM .1995. "Standard Guide for Risk-Based Comectrive Action Applied at Petroleum Release Sites". E 1739-95e1
Johnson, P C. and R.A. Ettinger. 1991. Shell Development, Wesrthollow Research Center. "Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors Into Buildings". Environ. Sci. Techno!., 25,1445-1452.
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C h u r c h  S c e n a r i o

Table G-5b. Ground Water
Chehih a l A cenaphthy lene Acenaphthylene
Dair Diffusion coefficient in air cm2/s 1 0.067031 EHRAV Alpha Attenuation Coefficient unitless 9.8E-05

Cgw Ground Water Concentration mg/l 2.5E-01
Deff-aacK Effective dlffrision through foundation cracks cm2/s 9.0E-03 calculated Ci Indoor Air Concentration ûg/m3 1.17E-01
Deff-s Effective diffusion through soil cm2/s 9.0E-03 calculated Indoor A ir ConcentrationComparison with:

as pyrene USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 1.10E+01
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitless 4.7E-03 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0 1 safety factor applied lo the RBC value)
T Temperature KeMn 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 4.7E-03 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 4.7E-03 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 1.1E-04|EHRAV

Cham ical) iSenze/ie B e n ie n e  i
Dair Diffusion coefficient in air cm2/s 1 0.0932] EHRAV Alpha Attenuation Coefficient unitless 1.0E-04

Cgw Ground Water Concentration Note (1) mg/l 5.5E-02
Deff-aack Effective diffusion through foundation cracks cm2/s 1.3E-02 calculated Ci . Indoor Air Concentration ug/m 3 1.26E+00
Deff-s Effective diffusion through soil cm2/s 1.3E-02 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 2.20E-01
Ambient Air Concentration Above RBC Screening level? Yes

Hsel Selected Henry's Law Constant unitless 2.3E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8:2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 2.3E-01 calculated (not soil adjusted for ground water media)
H Henry’s Law Constant unitless 2.3E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol | 5.5E-031 EHRAV

Note 1: Analytical data is not available h r the subsurface beneath the Area 2 church. Interpolation of benzene data (see Figure 4-3), however, yields an area weighted concentration (50% at 0. lOOmgA. and '50% at 0.010 mg/l) of approximately 0.055 mg/L.

Ch0miCaU TEthylbenzene Ethylbenzene
Dair Diffusion coefficient in air cm2/s 1 0.066671 EHRAV Alpha Attenuation Coefficient unitless 9.8E-05

Cgw Ground Water Concentration mg/l 5.9E-01
Deff-crack Effective diffusion through foundation cracks cm2/s 8.9E-03 calculated Ci Indoor Air Concentration ug/m3 2.03E+01
Deff-s Effective diffusion through soil cm2/s 6.gE-03 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 1.10E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitless 3.5E-01 calculated * - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 3.5E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 3.5E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 8.4E-031 EHRAV
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Niagra Mohawk Power Company 
South First Street Site - Fuiton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  •  C h u r c h  S c e n a r i o

Table G-5b. Ground Water
C hem ica l M ethylene C hloride M ethyiehe C h lo ride
Dair Diffusion coefficient in atr

Deff-crack Effective diffusion through foundation cracks
Deff-s Effective diffusion through soil

Hsel Selected Henry's Law Constant
R Universal gas constant
T Temperature

Hadj Adjusted Henry’s Law Constant (H/Koc x foe)
H Henry's Law Constant
H Henry's Law Constant (EHRAV)

cm2/s I 0.08581 EHRAV

cm2/s 1.2E-02 calculated
cm2/s 1.2E-02 calculated

unitless 1.1E-01 calculated
8.2E-05

Kelvin 2.9E+02
unitless 1.IE-01 calculated (not soil adjusted for ground water media)
unitless 1. IE-01 calculated
atm-m3/mol | 2.6E-03| EHRAV

Alpha Attenuation Coefficient
Cgw Ground Water Concentration
Ci Indoor Air Concentration

Indoor A ir ConcentrationComparison with:
USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?
• - (Note: Constituents having an RBC based on noncancer effects have

an additional 0.1 safety factor applied to the RBC value)

unitless 1.0E-04
mg/l 8.8E-04
ug/m3 9.53E-03

ug/m3 3.80E+00
No

C hem ica l Naphthalene Naphthalene
Dair Diffusion coefficient in air cm2/s 1 0.082051 EHRAV Alpha Attenuation Coefficient unitless 1.0E-04

Cgw Ground Water Concentration mg/l 4.8E+00
Deff-crad< Effective diffusion trough foundation cracks cm2/s 1.IE-02 calculated Indoor Air Concentration ug/m3 8.37E+00
Deff-s Effective diffusion through soil cm2/s 1.1E-02 calculated Ci Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 3.70E-02
Yes

Hsel Selected Henry's Law Constant unitless 1.7E-02 calculated • - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8:2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe for soil unitless 1.7E-02 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 1.7E-02 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 4.2E-041 EHRAV

iCAem/ca/ P henol P heno l
Dair Diffusion coefficient in air cm2/s 1 0.089241 EHRAV Alpha Attenuation Coefficient unitless 1.0E-04

Cgw Ground Water Concentration mg/l 2.4E-02
Deff-crack Effective diffusion through foundation cracks cm2/s 1.2E-02 calculated Ci Indoor Air Concentration ug/m3 3:96E-05
Deff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor Air ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 2.20E+02
No

Hsel Selected Henry's Law Constant unitless 1.6E-05 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 1.6E-05 calculated (not soil adjusted for ground water media)
H Henry’s Law Constant unitless 1.6E-05 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 4.0E-07I EHRAV
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Niagra Mohawk Power Company 
South First Street Site - Fuiton, NY 
Human Health Risk Evaluation 

Volatilization /  Migration to Ambient-Air Estimated Concentration Screening
A r e a  2  -  C h u r c h  S c e n a r i o

T a b le  G -5 b . G ro u n d  W a te r
C lfm ic a l S tyrene :s ty re h e :m
Dair Diffusion coefficient in air cm2/s 1 0.07351 EHRAV Alpha Attenuation Coefficient unitless 9.9E-05

Cgw Ground Water Concentration mg/l 7.3E-03
Deff-crack Effective diffusion through foundation cracks cm2/s 9.9E-03 calculated Ci Indoor Air Concentration ug/m3 1.20E-01
Deff-s Effective diffusion through soil cm2/s 9.9E-03 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 1.00E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry’s Law Constant unitless 1.7E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 1.7E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 1.7E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 4.0E4)3| EHRAV

e h e rh ica f To luene T o lu e n e k i,
Dair Diffusion coeffident in air cm2/s 1 0.078281 EHRAV Alpha

Cgw
Attenuation Coeffident 
Ground Water Concentration

unitless
mg/l

9.9E-05
9.3E-02

Deff-crack Effective diffusion through foundation cracks cm2/s 1.1 E-02 calculated Ci Indoor Air Concentration ug/m3 2.54E+00
Deff-s Effective diffusion through soil cm2/s 1.1 E-02 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region 111 (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 4.20E+01
No

Hsel Selected Henry's Law Constant unitless 2.7E-01 calculated * - (Note; Constituents having an RBC based en noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitless 2.7E-0f calculated (not soil adjusted for ground water media)
H Henry’s Law Constant unitless 2.7E-01 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 6.6E.03I EHRAV

C h i^ ic a t /Xyieri0::(totai) X ylene (to ta l)
Dair Diffusion coeffident in air cm2/s 1 0.071641 EHRAV Alpha Attenuation Coeffident unitless 9.9E-05

Cgw Ground Water Concentration mg/l 8.0E-01
Deff-crack Effective diffusion through foundation cracks cm2/s 9.6E-03 calculated Indoor Air Concentration ug/m3 1.61E+01
Deff-s Effective diffusion through soil cm2/s 9.6E-03 calculated Ci Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air RisK Based Concentration ug/m3 7.30E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitless 2.0E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an addilional 0 1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe for soil unitless 2.0E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 2.0E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mo! 1 4.9E.03I EHRAV (as o-xylene)
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization / Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C h u r c h  S c e n a r i o

Table G-5b. Ground Water
Site S pec ific  Parameters U nits Value Notes Building Specific Parameters, Units Value
Theta (t) 
Ev

Total Soil Porosity
Volumetric Water Content in Vadose Zone

Theta (as) Volumetric air Content in Vadose Zone 
Vapor Soil Porosity

Soil Bulk Density 
Tnickness of vadose zone 
Distance to source 
Distance to source 
Universal gas constant 
Temperature

cm3/cm3
cm3-H20/cm3 volume

cm3-air/cm3 volume 
cm3/cm3

g/cm3
cm
« I
cm

0.375
0.150

sand* midrange (Freeze & Cherry 1979 -Table 2.4) 
Default - USEPA Soil Screening Guidance (1996)

0.225 0.375 
3.0E-01

2.1

<- ws+as must=theta

5.00
160

Derivation of the Qsoil (Convective Flow Rate) Parameter
Qsoil Volumetric flow rate . cm3/s
u(mu) Vapor Viscosity g/cm2
deltaP Subsurface to building pressure differential g/cm-s2
kv Soil Permeability*** cm2
Xcrack Total floor/wall seam perimeter distance cm
Zcrack Depth to source cm
r crack Radius cm

23 < -  Calculated from J&E (1991) eq. 24 
0.00018 J&E (1991) Table I - representative defualt value 

10 J&E (1991) Table II - long-term average defualt 
5E-08 sand midrange (Freeze & Cherry 1979 -Table 2.2) 
8,400 Xcrack = 2 x (Building Length + Width)

150 Equivalent to "Lt *'parameter 
0.51 r crack = n (eta) X (Ab / Xcrack)____________

Ab
n (eta) 
Qb

Lcrack

Acrack
ER

L

W

H

Aslab

D

Foundation Surface Area for Diffusion (influenced by vapor migration) cm2 4,320,000
Fraction of Foundation Cracked unitless { 0.001
Building ventilation rate - commerdal building estimate (- 0.75/hr) cfln/ft2 0.095
Building ventilation rate cfrn 456

Ventilation fate cm3/s 215.232
Lenghth of Cracks In Foundation (slab thickness) inch 1 8

Lenghth of Cracks cm 20
Area of Foundation Cracks cm2 4,320
Building air exchange rate (s)-1 0.000208
Building air exchange rate (Defaults: Residential -  0.5. Industrial ~ 1.0) (hr)-1 0.75
Building air exchange rate - commerdal estimate - calculated (Qb / V) (hr)-1 0.75

Building Length 

Building Width 

Building Height 

Area of Building Slab 

Depth of Slab Below Grade 

Volume of Building

Length

Width

Height

Area

Depth

Volume

ft
cm
ft
cm
ft
cm
ft2
cm2
ft
cm
ft3
cm3

60
2,400

60
1,800

240
4,800

4,320,000

0
38,400

1.036,800.000

Notes:
Soil is described as fill, sand, and gravel, O'Brien & Gere (1997)
* - The porosity value of 0.375 cm3/cm3 is the midrange of the values (25 to 50 cm3/cm3) reported for sand in Freeze & Cherry (1979 -Table 2.4)

*** - The permeability value of 5 E-08 cm2 is the approximate midrange of the values shown for silty to clean sand (Freeze & Cherry 1979 -Table 2.2)
References:
Carter, M. and Bently, S.P. 1991. Correlations of Soil Properties. Pentech Press.
Epstein, C.M. 1994. 'The Hydrology of New Jersey Wetlands. Stockton State/Cook Colleges, N J."
ASTM .1995. "Standard Guide for Risk-Based Correctrive Action Applied at Petroleum Release Sites". E 1739-95e1
Johnson. P.C. and R.A. Ettinger. 1991. Shell Development. Wesrthollow Research Center. "Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors into Buildings". Environ. Sd. Technol., 25,1445-1452.
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization /  Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C h u r c h  S c e n a r io

Table G-5b. Ground Water
CHemical A cenaphthylene A cenaphthy lene
Dair Diffusion coefficient in air cm2/s 1 0.067031 EHRAV Alpha Attenuation Coefficient unitless 9.8E-05

Cgw Ground Water Concentration mg/l 2.5E-01
Deff-crack Effective diffusion through foundation cracks cm2/s 9.0E-03 calculated Ci Indoor Air Concentration ug/m3 1.17E-01
Deff-s Effective diffusion through soil cm2/s 9.0E-03 calculated Indoor A ir ConcentrationComparison with:

as pyrene USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 1.10E+01
Ambient Air Concentration Above RBC Screening level? NO

Hsel Selected Henry's Law Constant unitless 4.7E-03 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry’s Law Constant (H/Koc x foe) unitless 4.7E-03 calculated (not soil adjusted for ground water media)
H Henry’s Law Constant unitless 4.7E-03 calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 1.1E-04| EHRAV

Bhenilca ls ::6dhzene B eh ien e
Dair Diffusion coefficient in air cm2/s ( 0.09321 EHRAV Alpha Attenuation Coefficient unitless 1.0E-04

Cgw Ground Water Concentration Note (1) mg/l 5.5E-02
Deff-aack Effective diffusion through foundation aacks cm2/s 1.3E-02 calculated Ci Indoor Air Concentration ug/m3 1.26E+00
Deff-s Effective diffusion through soil cm2/s 1.3E-02 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 220E-01
Ambient Air Concentration Above RBC Screening level? Yes

Hsel Selected Henry's Law Constant unitless 2.3E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 2.3E-0T calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 2.3E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol | 5.5E-03I EHRAV

Note 1: Analytical data is not available h r  the subsurface beneath the Area 2 church. Interpolation of benzene data (see Figure 43), however, yields an area weighted concentration (50% atO.lOOmg/L and 50% at 0.010 mg/l) of approximately 0.055 mg/L.

m e m lca m E th y lb e n ze n e B th y lbe n iene
Dair Diffusion coefficient in air cm2/s 1 0.066671 EHRAV Alpha Attenuation Coefficient unitless 9.8E-05

Cgw Ground Water Concentration mg/l 5.9E-01
Deff-aack Effective diffusion through foundation cracks cm2/s 8.9E-03 calculated Ci Indoor Air Concentration ug/m3 2.03E+01
Deff-s Effective diffusion through soil cm2/s 8.9E-03 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 1.10E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry’s Law Constant unitless 3.5E-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-Q5 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitless 3.5E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitless 3.5E-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 8.4E-03I EHRAV
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Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization I  Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C h u r c h  S c e n a r io

Table G-5b. Ground Water
C hem ica l M ethylehe C hloride M ethylene C hloride
Dair Diffusion coefficient in air cm2/s 1 0.08581 EHRAV Alpha Attenuation Coefflclent unitiess 1.0E-04

Cgw Ground Water Concentration mg/l 8.8E-04
Deff-crack Effective diffusion through foundation cracks cm2/s 1.2E-02 calculated Ci Indoor Air Concentration ug/m3 9.53E-03
Deff-s Effective diffrision through soil cm2/s 1.2E-02 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 3.80E+00
No

Hsel Selected Henry's Law Constant unitiess 1.IE-01 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.1 E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 1.IE-01 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 2.6E-031 EHRAV

C hem ice l N aphthalene Niaphthdlene
Dair Diffusion coefficient in air cm2/s I 0.082051 EHRAV Alpha Attenualion Coefficient unitiess 1.0E-04

Cgw Ground Water Concentration mg/l 4.8E+60
Deff-aack Effective diffusion through foundation aacks cm2/s 1.1 E-02 calculated Indoor Air Concentration ug/m3 8.37E+00
Deff-s Effective diffusion through soil cm2/s 1.1 E-02 calculated Ci Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 3.70E-02
Ambient Air Concentration Above RBC Screening level? Yes

Hsel Selected Henry's Law Constant unitiess 1.7E-02 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 satety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe for soil unitiess 1.7E-02' calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 1.7E-02 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 4.2E4M| EHRAV

•

Chemieat P heno l P heno l i
Dair Diffusion coeffiaent in air cm2/s 1 0.089241 EHRAV Alpha Attenuation Coefficient unitiess 1.0E-04

Cgw Ground Water Concentration mg/l 2.4E-02
Deff-aack Effective diffusion through foundation aacks cm2/s 1.2E-02 calculated Ci Indoor Air Concentration ug/m3 3.96E-05
Deff-s Effective diffusion through soil cm2/s 1.2E-02 calculated Indoor Air ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 2.20E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Selected Henry's Law Constant unitiess 1.6E-05 calculated * - (Note: Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.6E-05 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 1.6E-05 calculated
H Henry's Law Constant (EHRAV) atm-m3/mol 1 4.0E-0?| EHRAV

l;\DIV76\PROJECTS\1118081\5_RPTS\HHRA\VPR3REV1 .WB202/11/99S 10:11AM Page 3 of 4



Niagra Mohawk Power Company 
South First Street Site - Fulton, NY 
Human Health Risk Evaluation 

Volatilization I  Migration to Ambient-Air Estimated Concentration Screening

A r e a  2  -  C h u r c h  S c e n a r io

Table G-5b. Ground Water
e h W tc a l (S tyrene Styrene
Dair DjfTusion coefficient in air cm2/s 1 0.07351 EHRAV Alpha Attenuation Coefficient unitiess 9.9E-05

Cgw Ground Water Concentration mg/l 7.3E-03
Deff-crack Effective diffusion through foundation cracks cm2/s 9.9E-03 calcuiated Ci Indoor Air Concentration ug/m3 1.20E-01
Deff-s Effective diffusion through soii cm2/s 9.9E-03 calculated Indoor A ir ConcentrationComparison with:

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration ug/m3 1.00E+02
Ambient Air Concentration Above RBC Screening level? No

Hsel Seiected Henry's Law Constant unittess 1.7E-01 calcufated * - (Note; Constituents having an RBC based on noncancer effects have
R Universaf gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Keivin 2.9E-02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 1.7E-01 cafculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 1.7E-01 calculated
H Henry's Law Constant (EHRAV) alm-m3/moi 1 4.0E-03I EHRAV

C hem ical Toluene Toluene
Dair Diffusion coefficient in air cm2/s 1 0.078281 EHRAV Alpha Attenuation Coefficient unitiess 99E-05

Cgw Ground Water Concentration mg/l 9.3E-02
Deff-crack Effective diffusion through foundation cracks cm2/s 1.IE-02 calculated Ci Indoor Air Concentration ug/m3 2.54E+00
Deff-s Effective diffusion through soil cm2/s 1.IE-02 calculated Indoor A ir ConcentrationComparison with: 

USEPA Region Ml (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 4.20E+01
No

Hsel Selected Henry's Law Constant unitiess 2.7E-01 calculated * • (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Hadj Adjusted Henry's Law Constant (H/Koc x foe) unitiess 2.7E-01' calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 2.7E-01 'calculated
H Henry’s Law Constant (EHRAV) atm-m3/mol 1 8.8E-03I EHRAV

C H m ic m X y le n e (m a l} Xylene (to ta l)
Dair Diffusion coefficient in air cm2/s 1 0.071641EHRAV Alpha Attenuation Coefficient unitiess 9.9E-05

Cgw Ground Water Concentration mg/l 8.0E-01
Deff-crack Effective diffusion through foundation cracks cm2/s 9.6E-03 calculated Indoor Air Concentration ug/m3 1.61E+01
Deff-s Effective diffusion through soil cm2/s 9.6E-03 calculated Ci Indoor A ir ConcentrationComparison with: 

USEPA Region III (4/1/98) Ambient Air Risk Based Concentration 
Ambient Air Concentration Above RBC Screening level?

ug/m3 7.30E+02
No

Hsel Selected Henry's Law Constant unitiess 2.0E-01 calculated * - (Note; Constituents having an RBC based on noncancer effects have
R Universal gas constant 8.2E-05 an additional 0.1 safety factor applied to the RBC value)
T Temperature Kelvin 2.9E+02

Had] Adjusted Henry's Law Constant (H/Koc x foe for soil unitiess 2.0E-01 calculated (not soil adjusted for ground water media)
H Henry's Law Constant unitiess 2.0E-01 calculated
H Henry’s Law Constant (EHRAV) atm*m3/mol 1 4.9E-03I EHRAV (as o-xylene)

l:\DIV76\PROJECTS\1118081\5_RPTS\HHRA\VPR3REV1.WB202/11/99S 10:11AM Page 4 of 4
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Appendix H

ADULT RESIDENT (RME)
C arc inogen ic  CDIs and cancer r is k s  

In c id e n ta l in g e s tio n  o f su rfa ce  s o i l .

NiMo MGP Sice Fulton, NY - Area 1 Adult Resident

CHEMICAL

ETHYLBENZENE
2 ,4 -DIMETHYLPHENOL
4 -METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO[1 ,2 ,3 - C, D]PYRENE
BENZOIB]FLUORANTHENE
FLUORANTHENE
BENZO[K]FLUORANTHENE
CHRYSENE
BENZO[A]PYRENE
DIBENZ(A.H}ANTHRACENE
BENZ lA]ANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
M ercury ( in o rg a n ic )
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

4.400
50.000

3.000
610.000

24000.000
510.000

SS
in g e s tio n

ra te
(mg/d)

100
100
100
100
100
100
100‘
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

F ra c t
ing

from

on SS
sted
ource

SS A verag ing
exposure Exposure Body tim e O ra l slope

frequency d u ra t io n w eigh t (cancer CDI fa c to r Cancer
(d /y r ) (y rs ) (kg) ) (d) (mg/kg-day) 1 / (mg/kg-day) r is k

350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550 2.0000
350 30 70 25550
350 30 70 25550 0.000003 0.7300 1.9E-06
350 30 70 25550 0.000029 0.7300 2.1B-05
350 30 70 25550
350 30 70 25550 0.0730
350 30 70 25550 0.0073
350 30 70 25550 0.000002 7.3000 1.7B-05
350 30 70 25550 7.3000
350 30 70 25550 0.000002 0.7300 1.3E-06
350 30 70 25550 0.000476
350 30 70 25550 0.0290
350 30 70 25550 0.005636
350 30 70 25550
350 30 70 25550 0.014090
350 30 70 25550 0.000299
350 30 70 25550
350 30 70 25550
350 30 70 25550 0.000005 1.5000 7.9E-06
350 30 70 25550
350 30 70 25550

• 350 30 70 25550
350, 30 70 25550
350 •• 30 70 25550
350 30 70 25550
350 30 70 25550 0.0110
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550

O 'B r ie n  & Gere E ng ineers, In c . RAPR0G7. SAS

January 7, 1999
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Appendix H

NiMo MGP S ite  F u lto n , NY - Area 1 A d u lt R esident

ADULT RESIDENT (RME)
N on-cancer GDIs and hazard  q u o t ie n ts  (HQs) 

In c id e n ta l In g e s t io n  o f  su rfa c e  s o i l .

CHEMICAL

ETHYLBENZENE
2 ,4 -DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENOI1 ,2 ,3 - C, DlPYRENE
BENZO(B]FLUORANTHENE
FLUORANTHENE
BENZO[K)FLUORANTHENE
CHRYSENE
BENZO(A)PYRENE
DIBENZ(A,H]ANTHRACENE
BENZ[A]ANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
M ercury ( in o rg a n ic )
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATBR
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2 -METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

4.400
50.000

3.000
810.000

24000.000
510.000

SS
in g e s tio n

ra te
(mg/d)

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

on SS 
ingested

ource

SS A verag ing
exposure Exposure Body tim e

frequency d u ra t io n w e igh t (non-cancer) CDI C O ra l RfD Hazard
(d /y r ) (y rs ) (Kg) (d) (mg/kg-day) (mg/kg-day) Q uo tien t

350 30 70 10950 0.1000
350 30 70 10950 0.0200
350 30 70 10950 0.0050
350 30 70 10950 0.2000
350 30 70 10950
350 30 70 10950 0.0300
350 30 70 10950 0.000006
350 30 70 10950 0.000068
350 30 70 10950 0.0400
350 30 70 10950
350 30 70 10950
350 30 70 10950 0.000005
350 30 70 10950
350 30 70 10950 0.000004
350 30 70 10950 0.001110 • 0.0200 5.5E-02
350 30 70 10950 0.0030
350 30 70 10950 0.013151 1.0000 1.3B-02
350 30 70 10950 0.0003
350 30 70 10950 0.032877 0.3000 l . lB - 0 1
350 30 70 10950 0.000699 0.0200 3.5B-02
350 30 70 10950
350 30 70 10950 0.0200
350 30 70 10950 0.000012 0.0003 4.1E-02
350 30 70 10950 0.0700
350 30 70 10950 0.0020

• -350 30 70 10950 0.0005
350. 30 70 10950 0.0400
350 ■ 30 70 10950 0.0070
350 30 70 10950 0.3000
350 30 70 10950 0.0060
350 30 70 10950 0.0600
350 30 70 10950 0.0400
350 30 70 10950 0.0400
350 30 70 10950 0.0400
350 30 70 10950 0.0300
350 30 70 10950 0.0300

O 'B r ie n  i  Gere E ng ineers, In c . - 20N0V98 - RAPR0G7.SAS

January 7, 1999
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Appendix H

NiMo MGP S ite  F u lto n , NY - Area 1 A d u lt R esident

ADULT RESIDENT (RME)
C arc inogen ic  CDls and cancer r is k s  

Dermal c o n ta c t w ith  su rfa ce  s o i l .

CHEMICAL SSC

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4 -METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO (1, 2, 3 -C, D] PYRENE 4 .'
BENZO [B] FLUORANTHENE 50.1
FLUORANTHENE
BENZO(KlFLUORANTHENE
CHRYSENE
BENZO [A] PYRENE 4.1
DIBENZ (A, H] ANTHRACENE
BENZ[A]ANTHRACENE 3.1
CYANIDE (FREE) 810.1

A verag ing
tim e

(cancer
CHEMICAL ) (d)

ETHYLBENZENE 25550
2 ,4 -DIMETHYLPHENOL 25550
4-METHYLPHENOL 25550
TOLUENE 25550
AROCLOR-1260 25550
PYRENE 25550
INDENO{1 ,2 ,3 -C, DJPYRENE 25550
BENZO(6 )FLUORANTHENE 25550
FLUORANTHENE 25550
BENZO [K] FLUORJ^TTHBNB 25550
CHRYSENE 25550
BENZO(A]PYRENE 25550
DIBENZ[A.H]ANTHRACENE 25550
BENZ[A]ANTHRACENE 25550
CYANIDE (FREE) 25550

Exposed sk in  
su rfa ce  area 

to  SS 
(cm2/d)

5800
5000
5S00
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800

CDI
(mg/kg-day)

.0000020

.0000226

.0000014

.0000122

SS to  s k in  
adherence 

fa c to r  
(mg/cm2)

0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443

Dermal
a b s o rp tio n

fa c to r

SS
exposure

frequency
(d /y r )

O ra l s lope 
fa c to r  

1 / (mg/kg-day)

0.7-300
0.7300

0.0730
0.0073
7.3000
7.3000 
0.7300

O 'B rie n  & Gere Engineers# In c .

0.0300 350 30
0.1000 350 30
0.2500 350 30
0.0300 350 30
0.0600 350 30
0.0300 350 30
0.0300 350 30
0.0300 350 30
0.0300 350 30
0.0300 350 30
0.0300 350 30
0.0300 350 30
0.0300 350 30
0.0300 350 30
0.0010 350 30

61
a b s o rp tio n A d jus ted Cancer

fa c to r SF r is k

0.900
0.500
1.000
1.000
0.950 2.1053
0.600
0.500 1.4600 2.9E-06
0.500 1.4600 3 .3B-05
0.500
0.500 0.1460
0.500 0.0146
0.500 14.6000 2.6E-05
0.500 14.6000
0.500 1.4600 2.0B-06
0.720

-  RAPR0G7 .SAS

Exposure Body
d u ra t io n  w e igh t

(y rs )  (kg)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

January 7, 1999
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Appendix H

ADULT RESIDENT (RME)
C arc inogen ic  GDIs and cancer r is k s  

Dermal c o n ta c t w ith  su rfa ce  s o i l .

NiMo MGP Site Fulton, NY Area 1 Adult Resident

Exposed s k in SS to  s k in SS
surface  area adherence Dermal exposure Exposure Body

to  SS fa c to r ab so rp tio n frequency d u ra tio n w eight
CHEMICAL SSCONC (cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

BENZENE 5800 0.443 0.0005 350 30 70
ALUMINUM 9600.000 5800 0.443 0.0100 350 30 70
Mercury ( in o rg a n ic ) 5800 0.443 0.0010 350 30 70
IRON 24000.000 5800 0.443 0.0100 350 30 70
MANGANESE-NONFOOD 510.000 5800 0.443 0.0100 350 30 70
M ercury ( in o rg a n ic ) 5800 0.443 350 30 70
NICKEL 5800 0.443 0.0005 350 30 70
ARSENIC 9.000 5800 0.443 0.0010 350 30 70
BARIUM 5800 0.443 0.0010 350 30 70
BERYLLIUM 5800 0.443 0.0010 350 30 70
CADMIUM-WATER 5800 0.443 0.0010 350 30 70
COPPER 5800 0.443 0.0010 350 30 70
VANADIUM 5800 0.443 0.0010 350 30 70
ZINC 5800 0.443 0.0010 350 30 70
TRICHLOROETHENE 5800 0.443 0.0005 350 30 70

Averag ing
tim e O ra l slope GI

(cancer CDI fa c to r a b s o rp tio n A d jus ted Cancer
CHEMICAL ) (d) (mg/kg-day) 1 / (mg/kg-day) fa c to r SF r is k

BENZENE 25550 0.0290 1.000 0.0290
ALUMINUM 25550 .0014481 0.050
Mercury ( in o rg a n ic ) 25550 0.150
IRON 25550 .0036203 0.100
MANGANESE-NONFOOD 25550 .0000769 0.030
Mercury ( in o rg a n ic ) 25550
NICKEL 25550 0.100
ARSENIC 25550 .0000001. 1.5000 0. 950 1,5789 2.1E-07
BARIUM 25550 0.050
BERYLLIUM 25550 0.010
CADMIUM-WATER 25550 0.025
COPPER 25550 0.600
VANADIUM 25550 0.010
ZINC 25550 0.300
TRICHLOROETHENE 25550 0.0110 1.000 0.0110

O 'B rie n  & Gere Engineers, In c . -  20NOV98 -  RAPR0G7,.SAS

JanuEiry 7, 1999
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Appendix H

ADULT RESIDENT (RME)
C arc inogen ic  GDIs and cancer r is k s  

Dermal c o n ta c t w ith  su rfa ce  s o i l .

NiMo MGP Site Fulton, NY - Area 1 Adult Resident

Exposed s k in SS to  s k in
su rfa ce  'area adherence Dermal exposure Exposure Body

to  SS fa c to r a bso rp tio n frequency d u ra t io n w e igh t
CHEMICAL SSCONC (cm2/d) {mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

ACENAPHTHENE 5800 0.443 0.0300 350 30 70
FLUORENE 5800 0.443 0.0300 350 30 70
NAPHTHALENE 5800 0.443 0.2500 350 30 70
2“ METHYLNAPHTHALENE 5800 0.443 0.1000 350 30 70
ACENAPHTHYLENE 5800 0.443 0.0300 350 30 70
PHENANTHRENE 5800 0.443 0.0300 350 . 30 70

A verag ing
tim e O ra l slope GI

(cancer CDI fa c to r a b s o rp tio n Ad justed Cancer
CHEMICAL 1 (d) (mg/kg-day) 1 / (mg/kg-day) fa c to r SF r is k

ACENAPHTHENE 25550 1.000
FLUORENE 25550 1 .000
NAPHTHALENE 25550 1.000
2-METHYLNAPHTHALENE 25550 0.500
ACENAPHTHYLENE 25550 0.600
PHENANTHRENE 25550 0. 600

O’ B rie n  & Gere E ng ineers, In c . -  20NOV98 -  RAPROG7.SAS

January 7, 1999
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Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 A d u lt R esident

ADULT RESIDENT (RME)
Non-cancer GDIs and hazard q u o t ie n ts  (HQs)

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO[1 ,2 , 3-C , D)PYRENE
BENZO[B) FLUORANTHENE
FLUORANTHENE
BENZO)K)FLUORANTHENE
CHRYSENE
BENZOIA]PYRENE
DIBENZ(A,H)ANTHRACENE
BENZ(A]ANTHRACENE
CYANIDE (FREE)

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENOl1 ,2 , 3-C, D)PYRENE
BENZO(B]FLUORANTHENE
FLUORANTHENE
BENZO(K]FLUORANTHENE
CHRYSENE
BENZO(A)PYRENE
DIBENZ[A,HIANTHRACENE
BENZ(AJANTHRACENE
CYANIDE (FREE)

4.400
50.000

3.000
810.000

Averaging
tim e

(non-cancer)
(d)

10950
10950
10950
10950
10950
10950
10950
10950
10950
10950
10950
10950
10950
10950
10950

Dermal co n ta c t w ith  su rfa ce s o i l .

Exposed sk in SS to  s k in SS
su rface  area adherence Dermal exposure Exposure Body

to  SS fa c to r a bso rp tio n frequency d u ra t io n w eigh t
(cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

5800 0.443 0.0300 350 30 70
5800 0.443 0.1000 350 30 70
5000 0.443 0.2500 350 30 70
5800 0.443 0.0300 350 30 70
5800 0.443 0.0600 350 30 70
5800 0.443 0.0300 350 30 70
5800 0.443 0.0300 350 30 70
5800 0.443 0.0300 350 30 70
5800 0. 443 0.0300 350 30 70
5800 0.443 0.0300 350 30 70
5800 0.443 0.0300 350 30 70
5800 0.443 0.0300 350 30 70
5800 0.443 0.0300 350 30 70
5800 0.443 0.0300 350 30 70
5800 0.443 0.0010 350 30 70

GI
CDI C O ra l RfD a bso rp tio n A d jus ted Hazard

(mg/kg-day) (mg/)cg-day) fa c to r C RfD Q u o tie n t

0.1000 0.900 0.09000
0.0200 0.500 0.01000
0.0050 1.000 0.00500
0.2000 1.000 0.20000

0.950
0.0300 0.600 0.01800

.0000046 0.500

.0000528 0.500
0.0400 0.500 0.02000

0.500
0.500

.0000042 0.500
0.500

.0000032 0.500

.0000285. 0.0200 0.720 0.01440 2.0E-03

O’ B rie n  & Gere E ng ineers, In c . -  20NOV98 -  RAPR0G7.SAS
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Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 A d u lt R esident

ADULT RESIDENT (RME)
Non-cancer CDIs and hazard q u o t ie n ts  (HQs) 

Dermal c o n ta c t w ith  su rfa ce  s o i l .

Exposed s k in SS to  sk in SS '
su rface  area adherence Dermal exposure Exposure Body

to  SS fa c to r a bso rp tio n frequency d u ra t io n w e igh t
CHEMICAL SSCONC (cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

BENZENE 5800 0.443 0.0005 350 30 70
ALUMINUM 9600.000 5800 0.443 0.0100 350 30 70
M ercury ( in o rg a n ic ) 5800 0.443 0.0010 350 30 70
IRON 24000.000 5800 0.443 0.0100 350 30 70
MANGANESE-NONFOOD 510.000 5800 0.443 0.0100 350 30 70
M ercury ( in o rg a n ic ) 5800 0.443 350 30 70
NICKEL 5800 0.443 0.0005 350 30 70
ARSENIC 9.000 5800 0.443 0.0010 350 30 70
BARIUM 5800 0.443 0.0010 350 30 70
BERYLLIUM 5800 0.443 0.0010 350 30 70
CADMIUM-WATER 5800 0.443 0.0010 350 30 70
COPPER 5800 0.443 0.0010 350 30 70
VANADIUM 5800 0.443 0.0010 350 30 70
ZINC 5800 0.443 0.0010 350 30 70
TRICHLOROETHENE 5800 0.443 0.0005 350 30 70

Averaging
tim e GI

(non-cancer) CDI C O ra l RfD a b so rp tio n A d jus ted Hazard
CHEMICAL (d) (mg/kg-day) (m g/kg-day) fa c to r C RfD Q u o tie n t

BENZENE 10950 0.0030 1.000 0.00300
ALUMINUM 10950 .0033789 1.0000 0.050 0.05000 6.8E-02
M ercury ( in o rg a n ic ) 10950 0.0003 0.150 0.00005
IRON 10950 .0084473 0.3000 0.100 0.03000 2.8E-01
MANGANESE-NONFOOD 10950 .0001795 0.0200 0.030 0.00060 3.0E-01
M ercury ( in o rg a n ic ) 10950
NICKEL 10950 0.0200 0.100 0.00200
ARSENIC 10950 .0000003 0.0003 0.950 0.00029 l. lE - 0 3
BARIUM 10950 0.0700 0.050 0.00350
BERYLLIUM 10950 0.0020 0.010 0.00002
CADMIUM-WATER 10950 ' 0.0005 0.025 0.00001
COPPER 10950 ■ 0.0400 0.600 0.02400
VANADIUM 10950 0.0070 0.010 0.00007
ZINC 10950 0.3000 0.300 0.09000
TRICHLOROETHENE 10950 0.0060 1.000 0.00600
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Appendix H

CHEMICAL

ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

CHEMICAL

ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

NiMo MGP S ite  F u lto n , NY -  Area 1 A d u lt R esident

ADULT RESIDENT (RME)
Non-cancer CDIs and hazard q u o t ie n ts  (HQs)

Exposed slcin 
surface* area 

to  SS 
(cm2/d)

• 5800 
5800 
5800 
5800 
5800 
5800

Averaging
tim e

(non-cancer)
(d)

10950
10950
10950
10950
10950
10950

CDI
(mg/lcg-day)

w ith  su rfa ce s o i l .

SS to  sk in SS
adherence Dermal exposure Exposure Body

fa c to r a b so rp tio n frequency d u ra tio n w eight
(mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

0.443 0.0300 350 30 70
0.443 0.0300 350 30 70
0.443 0.2500 350 30 70
0.443 0.1000 350 30 70
0.443 0.0300 350 30 70
0.443 0.0300 350 30 70

GI
C O ra l RfD a bso rp tio n A d jus ted Hazard

(mg/kg-day) fa c to r C RfD Q u o tie n t

0.0600 1.000 0.06000
0.0400 1.000 0.04000
0.0400 1.000 0.04000
0.0400 0.500 0.02000
0.0300 0.600 0.01800
0.0300 0.600 0.01800
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Appendix H

ADULT RESIDENT (RME)
Cancer R isk  and Hazard Index Summary Table

NiMo MGP Site Fulton, NY - Area 1 Adult Resident

In c id e n ta l in g e s tio n  o f su rfa ce  s o i l .  5.0E-05 2.5E-01
Dermal c o n ta c t w ith  su rfa ce  s o i l .  6.5E-05 6.5E-01
T o ta l l . lE -0 4  9.1E-01
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Appendix H

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENOt1 ,2 ,3-C,D]PYRENE 
BENZO(B) FLUORANTHENE 
FLUORANTHENE 
BENZOIK]FLUORANTHENE 
CHRYSENE 
BENZOIA)PYRENE 
DIBENZ tA ,H 1 ANTHRACENE 
BENZ(A)ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
M ercury ( in o rg a n ic )
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

4.400
50.000

3.000
810.000

24000.000
510.000

9.000

SS
in g e s tio n

ra te
(mg/d)

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

CHILD RESIDENT (RME)
C arc in og e n ic  CDIs and cancer r is k s

NiMo MGP Site Fulton, NY - Area 1 Child Resident

F ra c tio n  SS 
ing e s te d  

froro source

L in g e s tio n o f su rface s o i l .

SS Averag ing
exposure Exposure Body tim e O ral s lope

frequency d u ra tio n w eight (cancer CDI fa c to r Cancer
(d /y r ) (y rs ) (kg) ) (d) (mg/kg-day) 1 / (mg/kg-day) r is k

350 6 16 25550
350 6 16 25550
350 6 16 . 25550
350 6 16 25550 •
350 6 16 25550 2.0000
350 6 16 25550
350 6 16 25550 0.000005 0.7300 3.3E-Q6
350 6 16 25550 0.000051 0.7300 3.8E-05
350 6 16 25550
350 6 16 25550 0.0730
350 6 16 25550 0.0073
350 6 16 25550 0.000004 7.3000 3.0E-05
350 6 16 25550 7.3000
350 6 16 25550 0.000003 0.7300 2.3E-06
350 6 16 25550 0.000832
350 6 16 25550 0.0290
350 6 16 25550 0.009863
350 6 16 2 55*50
350 6 16 25550 0.024658
350 6 16 25550 0.000524
350 6 16 25550
350 6 16 25550
350 6 16 25550 0.000009 1.5000 1.4E-05
350 6 16 25550
350 6 16 25550
350 6 16 25550
350 6 16 25550
350 6 16 25550
350 6 16 25550
350 6 16 25550 0.0110

■ 350 6 16 25550
360 6 16 25550
3 50 - 6 16 25550
350 6 16 25550
350 6 16 25550
350 6 16 25550

»ers, In c . -  20NOV98 -  RAPR0G7 .SAS
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Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 C h ild  R esident

CHILD RESIDENT (RME)
Non-cancer CDIs and hazard q u o tie n ts  (HQs) 

In c id e n ta l in g e s tio n  o f  su rfa ce  s o i l .

CHEMICAL

ETHYLBENZENE
2 ,4 -DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO( 1 ,2 ,3-C,D)PYRENE
BENZO(B]FLUORANTHENE
FLUORANTHENE
BENZO[KIFLUORANTHENE
CHRYSENE
BENZO(A)PYRENE
DIBENZ[A,H)ANTHRACENE
BENZ[A]ANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
M ercury ( in o rg a n ic )
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

4.400
50.000

3.000
810.000

24000.000
510.000

SS
in g e s tio n

ra te
(mg/d)

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
c200
200
200
200

F ra c tio n  SS 
ing e s te d  

from source

SS A veraging
exposure Exposure Body tim e

frequency d u ra tio n w eigh t (non-cancer) CDI C O ra l RfD
(d /y r ) (y rs ) (kg) (d) (mg/kg-day) (mg/kg-day)

350 6 16 2190 0.1000
350 6 16 2190 . 0.0200
350 6 16 2190 0.0050
350 6 16 2190 0.2000
350 6 16 2190
350 6 16 2190 0.0300
350 6 16 2190 0.00005
350 6 16 2190 0.00060
350 6 16 2190 0.0400
350 6 16 2190
350 6 16 2190
350 6 16 2190 0.00005
350 6 16 2190
350 6 16 2190 0.00004
350 6 16 2190 0.00971 0.0200
350 6 16 2190 0.0030
350 6 16 2190 0.11507 1.0000
350 6 16 2190 0.0003
350 6 16 2190 0.28767 0.3000
350 6 16 2190 0.00611 0.0200
350 6 16 2190
350 6 16 2190 0.0200
350 6 16 2190 0.00011 0.0003
350 6 16 2190 0.0700
350 6 16 2190 0.0020
350 6 16 2190 0.0005
350 6 16 2190 0.0400
350 6 16 2190 0.0070
350 6 16 2190 0.3000
350 6 16 2190 0.0060
350 6 16 2190 0.0600
3'BO 6 16 2190 0.0400
350 ■■ 6 16 2190 0.0400
350 6 16 2190 0.0400
350 6 16 2190 0.0300
350 6 16 2190 0.0300

Hazard
Q uo tien t

4.9E-01

1.2E-01

9.6B-01
3.1E-01
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Appendix H

CHILD RESIDENT (RME)
C arc inogen ic  CDIs and cancer r is lis  

Dermal co n ta c t w ith  su rfa ce  s o i l .

NiMo MGP Site Fulton, NY - Area 1 Child Resident

Exposed s)cin SS to  s k in SS
s u rfa ce  area adherence Dermal exposure Exposure Body

to  SS fa c to r a b s o rp tio n frequency d u ra tio n w eight
CHEMICAL SSCONC (cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

ETHYLBENZENE 2300 0.433 0.0300 350 6 16
2 ,4-DIMETHYLPHENOL 2300 0.433 0.1000 350 6 16
4-METHYLPHENOL 2300 0.433 0.2500 350 6 16
TOLUENE 2300 0.433 0.0300 350 6 16
AROCLOR-1260 2300 0.433 0.0600 350 6 16
PYRENE 2300 0.433 0.0300 350 6 16
INDENO[1 ,2 ,3-C,D]PYRENE 4.400 2300 0.433 0.0300 350 6 16
BENZO[BJ FLUORANTHENE 50.000 2300 0.433 0.0300 350 6 16
FLUORANTHENE 2300 0.433 0.0300 350 6 16
BENZO(K]FLUORANTHENE 2300 0.433 0.0300 350 6 16
CHRYSENE 2300 0.433 0.0300 350 6 16
BENZO(A)PYRENE 4.000 2300 0.433 0.0300 350 6 16
DIBENZ[A,H]ANTHRACENE 2300 0.433 0.0300 350 6 16
BENZ(AJANTHRACENE 3.000 2300 0.433 0.0300 350 6 16
CYANIDE (FREE) 810.000 2300 0.433 0.0010 350 6 16

A verag ing
tim e O ra l s lope GI

(cancer CDI fa c to r a bso rp tio n A d justed Cancer
CHEMICAL ) (d) (mg/)cg-day) 1 / (mg/)cg-day) fa c to r SF r is k

ETHYLBENZENE 25550 0.900
2,4-DIMETHYLPHENOL 25550 0.500
4-METHYLPHENOL 25550 1.000
TOLUENE 25550 1.000
AROCLOR-1260 25550 2.0000 0.950 2.1053
PYRENE 25550 0.600
INDENO( 1 ,2 ,3-C,D)PYRENE 25550 .0000007 0.7300 0.500 1.4600 9 .9E-07
BEN20(B1FLUORANTHENE 25550 .0000077. 0.7300 0.500 1.4600 l . lE -0 5
FLUORANTHENE 25550 0.500
BENZO(K)FLUORANTHENE 25550 0.0730 0.500 0.1460
CHRYSENE 25550 '  . 0.0073 0.500 0.0146
BENZO(A)PYRENE 25550 .0000006 7.3000 0.500 14.6000 9.0E-06
DIBENZ[A,H)ANTHRACENE 25550 7.3000 0.500 14.6000
BENZ(A]ANTHRACENE 25550 .0000005 0.7300 0.500 1.4600 6.7E-07
CYANIDE (FREE) 25550 .0000041 0.720
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Appendix H

CHILD RESIDENT (RME)
C arc inogen ic  GDIs and cancer r is k s  

Dermal co n ta c t w ith  su rface  s o i l .

NiMo MGP Site Fulton, NY - Area 1 Child Resident

Exposed sk in SS to  s k in SS
su rfa ce  area adherence Dermal exposure Exposure Body

to  SS fa c to r a b s o rp tio n frequency d u ra tio n w eight
CHEMICAL SSCONC (cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

BENZENE 2300 0.433 0.0005 350 6 16
ALUMINUM 9600.000 2300 0.433 0.0100 350 6 16
M ercury ( in o rg a n ic ) 2300 0.433 0.0010 350 6 16
IRON 24000.000 2300 0.433 0.0100 350 6 16
MANGANE S E- NONFOOD 510.000 2300 0.433 0.0100 350 6 16
M ercury ( in o rg a n ic ) 2300 0.433 350 6 16
NICKEL 2300 0.433 0.0005 350 6 16
ARSENIC 9.000 2300 0.433 0.0010 350 6 16
BARIUM 2300 0.433 0.0010 350 6 16
BERYLLIUM 2300 0.433 0.0010 350 6 16
CADMIUM-WATER 2300 0.433 0.0010 350 6 16
COPPER 2300 0.433 0.0010 350 6 16
VANADIUM 2300 0.433 0.0010 350 6 16
ZINC 2300 0.433 0.0010 350 6 16
XRICHLOROETHENE 2300 0.433 0.0005 350 6 16

A verag ing
tim e O ra l slope Gl

(cancer CDI fa c to r a b s o rp tio n A d justed Cancer
CHEMICAL ) (d) (m g/kg-day) 1 / (mg/kg-day) fa c to r SF r is k

BENZENE 25550 0.0290 1.000 0.0290
ALUMINUM 25550 .0004911 0.050
M ercury ( in o rg a n ic ) 25550 0.150
IRON 25550 .0012278 0.100
MANGANESE-NONFOOD 25550 .0000261 0.030
M ercury ( in o rg a n ic ) 25550
NICKEL 25550 0.100
ARSENIC 25550 .0000000, 1.5000 0.950 1.5789 7,3E-08
BARIUM 25550 0.050
BERYLLIUM 25550 0.010
CADMIUM-WATER 25550 0.025
COPPER 25550 0.600
VANADIUM 25550 0.010
ZINC 25550 0.300
TRICHLOROETHENE 25550 0.0110 1.000 0.0110
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Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 C h ild  R es ident

CHILD RESIDENT (RME)
C arc inogen ic CDIs and cancer r is k s

Dermal co n ta c t w ith  su rface s o i l .

Exposed sk in 1 SS to  sk in SS
su rfa ce  area adherence Dermal exposure Exposure Body

to  SS fa c to r a b s o rp tio n frequency d u ra tio n w eight
CHEMICAL SSCONC (cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

ACENAPHTHENE ■ 2300 0.433 0.0300 350 6 16
FLUORENE 2300 0.433 0.0300 350 6 16
NAPHTHALENE 2300 0.433 0.2500 350 6 16
2-METHYLNAPHTHALENE 2300 0.433 0.1000 350 6 16
ACENAPHTHYLENE 2300 0.433 0.0300 350 6 16
PHENANTHRENE

A verag ing
tim e

2300 0.433 

O ra l s lope

0.0300

GI

350 6 16

(cancer CDI fa c to r a b s o rp tio n A d jus ted Cancer
CHEMICAL ) (d) (m g/kg-day) 1 / (mg/kg-day) fa c to r SF r is k

ACENAPHTHENE 25550 1.000
FLUORENE 25550 1.000
NAPHTHALENE 25550 1.000
2-METHYLNAPHTHALENE 25550 0.500
ACENAPHTHYLENE 25550 0.600
PHENANTHRENE 25550 0.600
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Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 C h ild  R esident

CHILD RESIDENT (RME)
Non-cancer CDIs and hazard q u o t ie n ts  (HQs) 

Dermal co n ta c t w ith  su rfa ce  s o i l .

Exposed s)cin SS to  s k in SS
su rfa ce  area adherence Dermal exposure Exposure Body

to  SS fa c to r a b s o rp tio n frequency d u ra tio n w eight
CHEMICAL SSCONC (cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

ETHYLBENZENE 2300 0.433 0.0300 350 6 16
2,4-DIMETHYLPHENOL 2300 0.433 0.1000 350 6 16
4-METHYLPHENOL 2300 0.433 0.2500 350 6 16
TOLUENE 2300 0.433 0.0300 350 6 16
AROCLOR-1260 2300 0.433 0.0600 350 6 16
PYRENE 2300 0.433 0.0300 350 6 16
INDENO[1 ,2 , 3-C,D)PYRENE 4.400 2300 0.433 0.0300 350 6 16
BENZO(B)FLUORANTHENE 50.000 2300 0.433 0.0300 350 6 16
FLUORANTHENE 2300 0.433 0.0300 350 6 16
BENZO(KJFLUORANTHENE 2300 0.433 0.0300 350 6 16
CHRYSENE 2300 0.433 0.0300 350 6 16
BENZO(A)PYRENE 4.000 2300 0.433 0.0300 350 6 16
DIBENZ(A,H]ANTHRACENE 2300 0.433 0.0300 350 6 16
BENZ(A)ANTHRACENE 3.000 2300 0.433 0.0300 350 6 16
CYANIDE (FREE) 810.000 2300 0.433 0.0010 350 6 16

A veraging
tim e GI

(non-cancer) CDI C O ra l RfD a b s o rp tio n A d jus ted Hazard
CHEMICAL (d) (mg/)cg-day) (mg/kg-day) fa c to r C RfD Q u o tie n t

ETHYLBENZENE 2190 0.1000 0. 900 0.09000
2 ,4-DIMETHYLPHENOL 2190 0.0200 0.500 0.01000
4-METHYLPHENOL 2190 0.0050 1.000 0.00500
TOLUENE 2190 0.2000 1.000 0.20000
AROCLOR-1260 2190 0.950
PYRENE 2190 0.0300 0. 600 0.01800
INDENO( 1 ,2 ,3-C,D]PYRENE 2190 0.000008 0.500
BENZO[ B) FLUORANTHENE 2190 0.000090 0.500
FLUORANTHENE 2190 0.0400 0.500 0.02000
BENZOCKJFLUORANTHENE 2190 0.500
CHRYSENE 2190 0.500
BENZO[A]PYRENE 2190 0.000007 0.500
DIBENZ(A,H]ANTHRACENE 2190 0.500
BENZ(A]ANTHRACENE 2190 0.000005 0.500
CYANIDE (FREE) 2190 0.000048 0.0200 0.720 0.01440 3.4E-03
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Appendix H

NiMo MGP Site Fulton, NY - Area 1 Child Resident
CHILD RESIDENT (RME)

CHEMICAL

BENZENE
ALUMINUM
Mercury ( in o rg a n ic )  
IRON
MANGANESE-NONFOOD
Mercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE

CHEMICAL

BENZENE
ALUMINUM
M ercury ( in o rg a n ic )  
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE

24000.000
510.000

Averag ing
tim e

(non-cancer)
(d)

2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190

•cancer CDIs and hazard q u o t ie n ts  (HQs)
Dermal co n ta c t w ith  su rface s o i l .

Exposed s k in SS to  sk in SS
su rfa ce  area adherence Dermal exposure Exposure Body

to  SS fa c to r a bso rp tio n frequency d u ra t io n w eight
(cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

2300 0.433 0.0005 350 6 16
2300 0.433 0.0100 350 6 16
2300 0.433 0.0010 350 6 16
2300 0.433 0.0100 350 6 16
2300 0.433 0.0100 350 6 16
2300 0.433 350 6 16
2300 0.433 0.0005 350 6 16
2300 0.433 0.0010 350 6 16
2300 0.433 0.0010 350 6 16
2300 0.433 0.0010 350 6 16
2300 0.433 0.0010 350 6 16
2300 0.433 0.0010 350 6 16
2300 0.433 0.0010 350 6 16
2300 0.433 0.0010 350 6 16
2300 0.433 0.0005 350 6 16

GI
CDI C O ra l RfD a b s o rp tio n A d jus ted Hazard

(mg/kg-day) (mg/kg-day) fa c to r C RfD Q u o tie n t

0.0030 1.000 0.00300
0.005730 1.0000 0.050 0.05000 l. lE -0 1

0.0003 0.150 0.00005
0.014325 0.3000 0.100 0.03000 4.8E-01
0.000304 0.0200 0.030 0.00060 5.1E-01

0.0200 0.100 0.00200
o.ooopoi 0.0003 0.950 0.00029 1.9E-03

0.0700 0.050 0.00350
0.0020 0.010 0.00002

' 0.0005 0.025 0.00001
0.0400 0.600 0.02400
0.0070 0.010 0.00007
0.3000 0.300 0.09000
0.0060 1.000 0.00600
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Appendix H

CHILD RESIDENT (RME)
Non-cancer CDIs and hazard q u o t ie n ts  (HQs) 

Dermal co n ta c t w ith  su rfa ce  s o i l .

NiMo MGP Site Fulton, NY - Area 1 Child Resident

CHEMICAL

ACENAPHTHENE '
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

CHEMICAL

ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

A veraging
tim e

(non-cancer)
(d)

2190
2190
2190
2190
2190
2190

Exposed s k in SS to  s k in SS
su rface  'area adherence Dermal exposure Exposure Body

to  SS fa c to r a bso rp tio n frequency d u ra t io n w eight
(cm2/d) (mg/cm2) fa c to r (d /y r) (y rs ) . (kg)

2300 0.433 0.0300 '350 6 16
2300 0.433 0.0300 350 6 16
2300 0.433 0.2500 350 6 16
2300 0.433 0.1000 350 6 16
2300 0.433 0.0300 350 6 16
2300 0.433 0.0300 350 . 6 16

GI
CDI C O ra l RfD a b so rp tio n A d justed Hazard

(mg/kg-day) (mg/kg-day) fa c to r C RfD Q u o tie n t

0.0600 1.000 0.06000
0.0400 1.000 0.04000
0.0400 1.000 0.04000
0.0400 0.500 0.02000
0.0300 0.600 0.01800
0.0300 0.600 0.01800

O 'B rie n  & Gere E ng ineers, In c . -  20NOV98 -  RAPR0G7.SAS
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Appendix H

NiMo MGP Site Fulton, NY - Area 1 Child Resident
CHILD RESIDENT (RME)

Cancer R isk and Hazard Index Summary Table

In c id e n ta l in g e s tio n  o f  su rface  s o i l .  8.7E-05 2.2E+00
Dermal c o n ta c t w ith  su rface  s o i l .  2 .2E-05 l.lE + 0 0
T o ta l l . lE -0 4  3.3E+00

O’ B r ie n  & Gere E ngineers, In c . -  20NOV98 -  RAPR0G7.SAS
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
C arc inogen ic  CDIs and cancer r is k s  

In c id e n ta l in g e s tio n  o f su rfa ce  s o i l .

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDBNOl1 ,2 ,3-C,D)PYRENE 
BENZO(B)FLUORANTHENE 
FLUORANTHENE 
BENZOIK)FLUORANTHENE 
CHRYSENE 
BENZOIA)PYRENE 
DIBENZ{A,H]ANTHRACENE 
BENZ IA)ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
M ercury ( in o rg a n ic )
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

SS
in g e s tio n

ra te
SSCONC (mg/d)

480
480
480
480
480
480

4.400 480
50.000 480

480
480
480

,4.000 480
480

3.000 480
810.000 480

480
9600.000 480

480
24000.000 480

510.000 480
480
480

9.000 460
480
480
480
460
480
480
480
480
480
480
480
480
480

F ra c tio n  SS 
ingested  

from source

SS A veraging
exposure Exposure Body tim e O ra l s lop

frequency d u ra t io n w eight (cancer CDI fa c to r
(d /y r ) (y rs ) (kg) ) (d) (mg/kg-day) 1 / (mg/kg-da

60 1 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 25550 2.0000
60 I 70 25550
60 1 70 25550 .00000007 0.7300
60 1 70 25550 .00000081 0.7300
60 1 70 25550
60 1 70 25550 0.0730
60 1 70 25550 0.0073
60 1 70 25550 .00000006 7.3000
60 1 70 25550 7.3000
60 1 70 25550 .00000005 0.7300
60 1 70 25550 .00001304
60 1 70 25550 0.0290
60 1 70 25550 .00015459
60 1 70 25550
60 1 70 25550 .00038647
60 1 70 25550 .00000821
60 1 70 25550
60 1 70 25550
60 1 70 25550 .00000014 1.5000
60 1 70 25550
60 . 1 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 25550 0.0110
60 1 70 25550
60 1 70 25550
60 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 25550

sers. In c . -  07JAN99 -  RAPR0G7,.SAS

Cancer
r is k

5.2E-08
5.9E-07

4.7E-07

3,5E-08
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Appendix H

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(l,2,3-C,D]PYRENE 
BENZO(B)FLUORANTHENE 
FLUORANTHENE 
BENZ0[K1FLUORANTHENE 
CHRYSENE 
BENZO(A]PYRENE 
DIBENZ[A,H]ANTHRACENE 
BENZ(A)ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
M ercury ( in o rg a n ic )
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

4.400
50.000

3.000
810.000

24000.000
510.000

SS
in g e s tio n

ra te
(mg/d)

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard q u o t ie n ts  (HQs) 

In c id e n ta l in g e s tio n  o f su rfa ce  s o i l .

F ra c tio n  SS 
ingested  

from source

SS Averag ing
exposure Exposure Body tim e

frequency d u ra t io n w eight (non-cancer) CDI C O ra l RfD
(d /y r ) (y rs ) (kg) (d) (mg/kg-day) (mg/kg-day)

60 1 70 365 ' 0.1000
60 1 70 365 0.0200
60 I 70 365 0.0050
60 1 70 365 0.2000
60 1 70 365
60 1 70 365 0.0300
60 1 70 365 0.000005
60 1 70 365 0.000056
60 1 70 365 . 0.0400
60 1 70 365
60 1 70 365
60 1 70 365 0.000005
60 1 70 365
60 1 70 365 . 0.000003
60 1 70 365 0.000913 0.0200
60 1 70 365 0.0030
60 1 70 365 0.010821 1.0000
60 1 70 3 65 0.0003
€0 1 70 365 0.027053 0.3000
60 1 70 365 0.000575 0.0200
60 1 70 365
60 1 70 365 0.0200
60 1 70 365 0.000010 0.0003
60 1 70 365 0.0700
60 1 70 365 0.0020
60 1 70 365 0.0005
60 1 70 365 0.0400
60 1 70 365 0.0070
60 1 70 365 0.3000
60 1 70 365 0.0060
60 1 70 365 0.0600
■€0. 1 70 365 0.0400
60 •• 70 365 0.0400
60 1 70 365 0.0400
60 1 70 365 0.0300 .
60 1 70 365 0.0300

Hazard
Q uo tien t

4.6E-02

l. lE -0 2

9.0E-02
2.9E-02

O’ B r ie n  & Gere E ng ineers, In c . -  07JAN99 -  RAPR0G7.SAS

January 7, 1999
l:\DIV82\PROJECTS\HHRAMISC.PRJ\NIMOFLTN.TMP\REPORT)APPH SAS.WPD Page H-20



Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 C o n s tru c tio n  Wkr

ADULT CONSTRUCTION WORKER (RME) 
C arc inogen ic  CDIs and cancer r is k s  

Dermal c o n ta c t w ith  su rfa ce  s o i l .

Exposed sk in SS to  s k in SS
su rfa ce  area adherence Dermal exposure Exposure Body

to  SS fa c to r a bso rp tio n frequency d u ra t io n w eigh t
CHEMICAL SSCONC (cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

ETHYLBENZENE 5800 0.433 0.0300 60 1 70
2,4-DIMETHYLPHENOL 5800 0.433 0.1000 60 1 70
4-METHYLPHENOL 5800 0.433 0.2500 60 1 70
TOLUENE 5800 0.433 0.0300 60 1 70
AROCLOR-1260 5800 0.433 0.0600 60 1 70
PYRENE 5800 0.433 0.0300 60 I 70
INDENO(1 ,2 , 3-C , DJ PYRENE 4.400 5800 0.433 0.0300 60 1 70
BENZO(B)FLUORANTHENE 50.000 . 5800 0.433 0.0300 60 1 70
FLUORANTHENE 5800 0.433 0.0300 60 1 70
BENZOIK]FLUORANTHENE 5800 0. 433 0.0300 60 1 70
CHRYSENE 5800 0.433 0.0300 60 1 70
BENZO(A)PYRENE 4.000 5800 0.433 0.0300 60 1 70
DIBENZ(A,H1 ANTHRACENE 5800 0.433 0.0300 60 1 70
BENZ{AJANTHRACENE 3.000 5800 0.433 0.0300 60 1 70
CYANIDE (FREE) 810.000 5800 0.433 0.0010 60 1 70

Averaging
tim e O ra l slope GI

(cancer CDI fa c to r a bso rp tio n A d jus ted Cancer
CHEMICAL ) (d) (mg/kg-day) 1 / (mg/kg-day) fa c to r SF r is k

ETHYLBENZENE 25550 0.900
2 ,4-DIMETHYLPHENOL 25550 0.500
4-METHYLPHENOL 25550 1.000
TOLUENE 25550 1.000
AROCLOR-1260 25550 2.0000 0.950 2.1053
PYRENE 25550 0.600
INDENOt1 ,2 ,3-C, D]PYRENE 25550 .000000011 0.7300 0.500 1.4600 1.6E-08
BENZO[B]FLUORANTHENE 25550 .000000126 0.7300 0.500 1.4600 1.8E-07
FLUORANTHENE 25550 0.500
BENZO{K)FLUORANTHENE 25550 0.0730 0.500 0.1460
CHRYSENE 25550 . 0.0073 0.500 0.0146
BENZO[A]PYRENE 25550 .000000010 7.3000 0.500 14.6000 1.5E-07
DIBENZI A, HI ANTHRACENE 25550 7 .3000 0.500 14.6000
BENZ[A]ANTHRACENE 25550 .000000008 0.7300 0.500 1.4600 l . lE - 0 8
CYANIDE (FREE) 25550 .000000068 0.720

O 'B rie n  & Gere Eng ineers, In c . -  07JAN99 - RAPR0G7. SAS

January 7, 1999
I:\DIV82\PROJECTS\HHRAMISC.PRJ\NIMOFLTN TMP\REPORT\APPH SAS.WPD Page H-21



Appendix H

ADULT CONSTRUCTION WORKER (RME) 
C arc inogen ic  CDIs and cancer r is k s  

Dermal co n ta c t w ith  su rfa ce  s o i l .

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

CHEMICAL

BENZENE
ALUMINUM
M ercury ( in o rg a n ic )  
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE

CHEMICAL

BENZENE
ALUMINUM
M ercury ( in o rg a n ic )  
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE

24000.000
510.000

A veraging 
tim e 

(cancer 
) (d)

25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550

Exposed s k in SS to  sk in SS
su rface  area adherence Dermal exposure Exposure Body

CO SS fa c to r a bso rp tio n frequency d u ra t io n w eigh t
(cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

5800 0.433 0.0005 60 1 70
5800 0.433 0.0100 60 1 70
5000 0.433 0.0010 60 1 70
5800 0. 433 0.0100 60 1 70
5800 0.433 0.0100 60 1 70
5800 0.433 60 1 70
5800 0.433 0.0005 60 1 70
5800 0.433 0.0010 60 1 70
5800 0.433 0.0010 60 1 70
5800 0.433 0.0010 60 1 70
5800 0.433 0.0010 60 1 70
5800 0.433 0.0010 60 1 70
5800 0.433 0.0010 60 1 70
5800 0.433 0.0010 60 1 70
5800 0.433 0.0005 60 1 70

O ra l s lope Gl
CDI fa c to r a bso rp tio n A d jus ted Cancer

j/k g -d a y )  1 / (mg/kg-day) fa c to r SF r is k

0.0290 1.000 0.0290
.000008088

.000020220

.000000430

0.050
0.150
0.100
0.030

0.100 
0.950 
0.050 
0.010 
0.025 
0.600 
0.010 
0.300 
1.000

O 'B rie n  & Gere E ng ineers, In c . -  07JAN99 -  RAPR0G7.SAS
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Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 C o n s tru c tio n  Wkr

ADULT CONSTRUCTION WORKER (RME) 
C arc inogen ic  CDIs and cancer r is k s  

Dermal co n ta c t w ith  su rface  s o i l .

Exposed sk in  
su rfa ce  -area 

to  SS

SS to  sk in  
adherence 

fa c to r
Dermal

a b s o rp tio n

SS
exposure

frequency
Exposure
d u ra tio n

Body
w eigh t

CHEMICAL SSCONC (cm2/d> (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

ACENAPHTHENE 5800 0.433 0.0300 60 1 70
FLUORENE 5800' 0.433 0.0300 60 . 1 70
NAPHTHALENE 5800 0.433 0.2500 60 1 70
2-METHYLNAPHTHALENE 5800 0.433 0.1000 60 1 70
ACENAPHTHYLENE 5800 0.433 0.0300 60 1 70
PHENANTHRENE 5800 0.433 0.0300 60 1 70

Averaging
tim e O ra l slope GI

(cancer CDI fa c to r a b s o rp tio n Ad justed Cancer
CHEMICAL ) (d) (mg/kg-day) 1 / (mg/kg-day) fa c to r SF r is k

ACENAPHTHENE 25550 1.000
FLUORENE 25550 1.000
NAPHTHALENE 25550 1.000
2-METHYLNAPHTHALENE 25550 0.500
ACENAPHTHYLENE 25550 0.600
PHENANTHRENE 25550 0. 600

O’ B rie n  & Gere E ng ineers, In c . -  07JAN99 RAPR0G7.SAS
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Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 C o n s tru c tio n  Wkr

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard q u o tie n ts  (

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENOl1 ,2 ,3-C,DIPYRENE
BENZO(B1FLUORANTHENE
FLUORANTHENE
BENZO(K)FLUORANTHENE
CHRYSENE
BENZOlAlPYRENE
DIBENZ(A,H)ANTHRACENE
BENZIAIANTHRACENE
CYANIDE (FREE)

4.400
50.000

3.000
810.000

Dermal co n ta c t w ith  su rface s o i l .

Exposed s k in SS to  sk in SS
su rfa c e  area adherence Dermal exposure Exposure Body

to  SS fa c to r a b s o rp tio n frequency d u ra tio n w eight
(cm2/d) (mg/cm2) fa c to r (d /y r ) (y rs ) (kg)

5800 0.433 0.0300 60 1 70
5800 0.433 0.1000 60 1 70
5800 0.433 0.2500 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0600 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0010 60 1 70

Averag ing
tim e

(non-cancer) CDI C O ra l RfD a b so rp tio n A d jus ted
CHEMICAL (d) (mg/kg-day) (mg/kg-day) fa c to r C RfD

ETHYLBENZENE 365 0.1000 0.900 0.09000
2,4-DIMETHYLPHENOL 365 0.0200 0.500 0.01000
4-METHYLPHENOL 365 0.0050 1.000 0.00500
TOLUENE 365 0.2000 1.000 0.20000
AROCLOR-1260 365 0.950
PYRENE 365 0.0300 0.600 0.01800
INDENOl1 ,2 ,3-C,D]PYRENE 365 .0000008 0.500
BENZOIBIFLUORANTHENE 365 .0000088 0.500
FLUORANTHENE 365 0.0400 0.500 0.02000
BENZOIK1FLUORANTHENE 365 0.500
CHRYSENE 365 0.500
BENZOIA] PYRENE 365 .0000007 0.500
DIBENZ{A,H]ANTHRACENE 365 0.500
BENZlA)ANTHRACENE 365 .0000005 0.500
CYANIDE (FREE) 365 .0000048 0.0200 0.720 0.01440

O 'B rie n  & Gere E ng ineers, In c . -  07JAN99 -  RAPR0G7. SAS
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Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 C o n s tru c tio n  Wkr

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard q u o t ie n ts  (HQs)

CHEMICAL

BENZENE
ALUMINUM
M ercury ( in o rg a n ic )  
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE

24000.000
510.000

Dermal co n ta c t w ith  su rface s o i l .

Exposed s k in SS to  sk in SS
su rfa ce  area adherence Dermal exposure

to  SS fa c to r a bso rp tio n frequency
(cm2/d) (mg/cm2) fa c to r (d /y r )

5800 0.433 0.0005 60
5800 0.433 0.0100 60
5800 0.433 0.0010 60
5800 0.433 0.0100 60
5800 0.433 0.0100 60
5800 0.433 60
5800 0.433 0.0005 60
5800 0.433 0.0010 60
5800 0.433 0.0010 60
5800 0.433 0.0010 60
5800 0.433 0.0010 60
5800 0.433 0.0010 60
5800 0.433 0.0010 60
5800 0.433 0.0010 60
5800 0.433 '0 .0005 60

A veraging
tim e

Exposure
d u ra tio n

(y rs )

(non-cancer) CDI C O ra l RfD a bso rp tio n A d jus ted Hazard
CHEMICAL (d) (mg/kg-day) (mg/kg-day) fa c to r C RfD Q u o tie n t

BENZENE 365 0.0030 1.000 0.00300
ALUMINUM 365 .0005662 1.0000 0.050 0.05000 l. lE -0 2
M ercury ( in o rg a n ic ) 365 0.0003 0.150 0.00005
IRON 365 .0014154 0.3000 0.100 0.03000 4.7E-02
MANGANE S E- NONFOOD 365 .0000301 0.0200 0.030 0.00060 5.0E-02
M ercury ( in o rg a n ic ) 365
NICKEL 365 0.0200 0.100 0.00200
ARSENIC 365 .0000001 0.0003 0.950 0.00029 1.9E-04
BARIUM 365 0.0700 0.050 0.00350
BERYLLIUM 365 0.0020 0.010 0.00002
CADMIUM-WATER 365 ' . 0.0005 0.025 0.00001
COPPER 365 -  0-.0400 0.600 0.02400
VANADIUM 365 0.0070 0.010 0.00007
ZINC 365 0.3000 0.300 0.09000
TRICHLOROETHENE 365 0.0060 1.000 0.00600

O 'B rie n  & Gere E ng ineers, In c . -  07JAN99 -  RAPR0G7 .SAS

Body
w eight

(kg)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
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Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 C o n s tru c tio n  Wkr

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard q u o t ie n ts  (HQs) 

Dermal c o n ta c t w ith  su rfa ce  s o i l .

CHEMICAL

ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

Exposed sk in  
su rface ' area 

to  SS 
(cm2/d)

■ 5800 
5800 
5800 
5800 
5800 
5800

SS to  s k in  
adherence 

fa c to r  
(mg/cm2)

0.433
,0 .433
0.433
0.433
0.433
0.433

Dermal
a bso rp tio n

fa c to r

0.0300
0.0300
0.2500
0.1000
0.0300
0.0300

SS
exposure

frequency
(d /y r )

60
60
60
60
60
60

Exposure
d u ra t io n

(yrs )

1
1
1
1
1
1

Body
w eight

(kg)

70
70
70
70
70
70

CHEMICAL

A veraging
tim e

(non-cancer)
(d)

CDI
(mg/kg-day)

C O ra l RfD 
(mg/kg-day)

GI
a b s o rp tio n

fa c to r
A d jus ted  

C RfD
Hazard

Q u o tie n t

ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

365
365
365
365
365
365

0.0600
0.0400
0.0400
0.0400
0.0300
0.0300

1.000
1.000
1.000
0.500
0.600
0.600

0.06000
0.04000
0.04000
0.02000
0.01800
0.01800

O 'B rie n  & Gere E ng ineers, In c . -  07JAN99 -  RAPR0G7.SAS
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
C arc inogen ic  CDIs and cancer r is k s  

In c id e n ta l in g e s tio n  o f subsurface s o i l .

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO( 1 ,2 ,3-C,D)PYRENE 
BENZOIB1FLUORANTHENE 
FLUORANTHENE 
BENZO(KJ FLUORANTHENE 
CHRYSENE 
BENZOIAJPYRENE 
DIBENZ(A,HIANTHRACENE 
BENZ(A]ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
M ercury ( in o rg a n ic )
IRON
MANGANESE-NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

3.400
62.000

3.800

3.600

17000.000
500.000

SB SB A veraging
in g e s tio n F ra c tio n  SB exposure Exposure Body tim e O ra l s lope

ra te ing e s te d frequency d u ra t io n w eigh t (cancer CDI fa c to r
(mg/d) from source (d /y r ) (y rs ) (kg) ) (d) (mg/kg-day) 1 / (mg/kg-day)

400 1 60 1 70 25550
480 1 60 1 70 25550
480 1 60 1 70 25550
480 1 60 1 70 25550
480 , 1 60 1 70 25550 2.0000
480 I. 60 1 70 25550
480 1 60 1 70 25550 .00000005 0.7300
480 60 1 70 25550 .00000100 0.7300
480 60 1 70 25550
480 1 60 1 70 25550 0.0730
480 1 . 60 1 70 25550 0.0073
480 1 60 1 70 25550 .00000006 7.3000
480 1 60 1 70 25550 7.3000
480 1 60 1 70 25550 .00000006 0.7300
480 i 60 1 70 25550
480 1 60 1 70 25550 0.0290
480 60 1 70 25550
480 1 60 1 70 .25550
480 1 60 1 70 25550 .00027375
480 1 60 1 70 25550 .00000805
480 1 60 1 70 25550
480 1 60 1 70 25550
480 1 60 1 70 25550 .00000006 1.5000
480 1 60 1 70 25550
480 1 60 1 70 25550
480 1 60 1 70 25550
480 1 60 1 70 25550
480 1 60 1 70 25550
400 1 60 1 70 25550 .00000047
480 1 60 1 70 25550 0.0110
480 1 60 1 70 25550
480 1 '60 1 70 25550
480 1 60 70 25550
480 1 60 1 70 25550
480 1 60 1 70 25550
480 1 60 1 70 25550

O 'B r ie n  & Gere E ng ineers, In c . -  07JAN99 -  RAPR0G7 .SAS
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Appendix H

NiMo MGP S ite  F u lto n , NY -  Area 1 C o n s tru c tio n  Wkr

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard q u o tie n ts

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO( 1 ,2 ,3-C,D)PYRENE
BENZO(B]FLUORANTHENE
FLUORANTHENE
BENZO(KJFLUORANTHENE
CHRYSENE
BENZO[A]PYRENE
DIBENZ[A,H]ANTHRACENE
BENZIAJANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
M ercury ( in o rg a n ic )
IRON
MANGANESE- NONFOOD
M ercury ( in o rg a n ic )
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

3.400
62.000

3.800 

3. 600

17000.000
500.000

SB
in g e s tio n

ra te
(mg/d)

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480

F ra c tio n  SB 
ing e s te d  

from  source

SB
exposure

frequency
(d /y r )

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
€0 
60 
60 
60 
60 
60 
60 
60 

' . 60 
60 

'60 
60 ■■ 
60 
60 
60

Exposure
d u ra tio n

(yrs)

! (HQs)
s o i l .

A veraging
Body tim e

w eigh t (non-cancer) CDI C O ra l RfD
(kg) (d) (mg/kg-day) (mg/lcg-day)

70 365 0.1000
70 365 0.0200
70 365 0.0050'
70 365 0.2000
70 365
70 365 0.0300
70 365 0.000004
70 365 0.000070
70 365 0.0400
70 365
70 365
70 365 0.000004
70 365
70 365 0.000004
70 365 0.0200
70 365 0.0030
70 365 1.0000
70 365 0.0003
70 365 0.019162 0. 3000
70 365 0.000564 0.0200
70 365
70 365 0.0200
70 365 0.000005 0.0003
70 365 0.0700
70 365 0.0020
70 365 0.0005
70 365 0.0400
70 365 0.0070
70 365 0.000033 0.3000
70 365 0.0060
70 365 0.0600
70 365 0.0400
70 365 0.0400
70 365 0.0400
70 365 0.0300
70 365 0.0300

Hazard
Q uo tien t

6.4E-02
2.8E-02
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
C arc inogen ic  CDIs and cancer r is k s  

Dermal co n ta c t w ith  subsurface  s o i l -

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

Exposed s k in SB to  sk in SB
s u r fa c e ‘ area adherence Dermal exposure Exposure Body

to  SB fa c to r a b s o rp tio n frequency d u ra tio n w eight
CHEMICAL SBCONC (cm2/d) (mg/cm2) fa c to r (d /y r) (y rs ) . (kg)

ETHYLBENZENE 5800 0.433 0.0300 60 1 70
2 ,4-DIMETHYLPHENOL 5800 0.433 0.1000 60 1 70
4-METHYLPHENOL 5800 0.433 0.2500 60 1 70
TOLUENE 5800 0.433 0.0300 60 1 70
AROCLOR-1260 5800 0.433 0.0600 60 1 70
PYRENE 5800 0.433 0.0300 60 • 1 70
INDENO11 ,2 ,3 -C , D) PYRENE 3.400 5800 0.433 0.0300 60 1 70
BENZO[B1FLUORANTHENE 62.000 5800 0.433 0.0300 60 1 70
FLUORANTHENE 5800 0.433 0.0300 60 1 70
BENZO{KIFLUORANTHENE 5800 0.433 0.0300 60 1 70
CHRYSENE 5800 0.433 0.0300 60 1 70
BENZO(A]PYRENE 3.800 5800 0.433 0.0300 60 1 70
DIBENZ[A,H)ANTHRACENE 5800 0.433 0.0300 60 1 70
BENZ[A]ANTHRACENE 3.600 5800 0.433 0.0300 60 1 70
CYANIDE (FREE) 5800 0.433 0.0010 60 1 70

A verag ing
tim e O ra l s lope GI A d justed

(cancer CDI fa c to r a b so rp tio n slope Cancer
CHEMICAL ) (d) (mg/kg-day) 1 / (mg/kg-day) fa c to r fa c to r r is k

ETHYLBENZENE 25550 0 .900
2 ,4-DIMETHYLPHENOL 25550 0.500
4-METHYLPHENOL 25550 1.000
TOLUENE 25550 1.000
AROCLOR-1260 25550 2.0000 0.950 2.1053
PYRENE 25550 0.600
INDENO(1 ,2 ,3-C,D)PYRENE 25550 .000000009 0.7300 0.500 1.4600 1.3E-08
BENZO(B)FLUORANTHENE 25550 .00000015,7 0.7300 0.500 1.4600 2.3E-07
FLUORANTHENE 25550 0.500
BENZO[ K}FLUORANTHENE 25550 0.0730 0.500 0.1460
CHRYSENE 25550 . 0.0073 0.500 0.0146
BENZO(A)PYRENE 25550 .000000010 "7.3000 0.500 14.6000 1.4E-07
DIBENZ[A,H ] ANTHRACENE 25550 7.3000 0.500 14.6000
BENZ[A]ANTHRACENE 25550 .000000009 0.7300 0.500 1.4600 1.3E-08
CYANIDE (FREE) 25550 0.720
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks 

Dermal contact with subsurface s o il.

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

Exposed skin SB to skin SB
surface area adherence Dermal exposure Exposure Body

to SB factor absorption frequency duration weight
CHEMICAL SBCONC (cm2/d) (mg/cm2) factor (d/yr) (yrs) (kg)

BENZENE 5800 0.433 0.0005 60 1 70
ALUMINUM 5800 0.433 0.0100 60 1 70
Mercury (inorganic) 5800 0.433 0.0010 60 1 70
IRON 17000.000 5800 0.433 0.0100 60 1 70
MANGANESE-NONFOOD 500.000 5800 0.433 0.0100 60 70
Mercury (inorganic) 5800 0.433 60 1 70
NICKEL 5800 0.433 0.0005 60 1 70
ARSENIC 4.000 5800 0.433 0.0010 60 1 70
BARIUM 5800 0.433 0.0010 60 1 70
BERYLLIUM 5800 0.433 0.0010 60 1 70
CADMIUM-WATER 5800 0.433 0.0010 60 1 70
COPPER 5800 0.433 0.0010 60 1 70
VANADIUM 5800 0.433 0.0010 60 1 70
ZINC 29.000 5800 0.433 0.0010 60 1 70
TRICHLOROETHENE 5800 0.433 0.0005 60 1 70

Averaging
time Oral slope GI Adjusted

(cancer CDI factor absorption slope Cancer
CHEMICAL ) (d) , (mg/kg-day) 1 / (mg/kg-day) factor factor risk

BENZENE 25550 0.0290 1.000 0.0290
ALUMINUM 25550 0.050
Mercury (inorganic) 25550 0.150
IRON 25550 .000014323 0.100
MANGANESE-NONFOOD 25550 .000000421 0.030
Mercury (inorganic) 25550
NICKEL 25550 0.100
ARSENIC 25550 .000000000 1.5000 0.950 1.5789 5.3E-10
BARIUM 25550 0.050
BERYLLIUM 25550 0.010
CADMIUM-WATER 25550 0.025
COPPER 25550 0.600
VANADIUM 25550 0.010
ZINC 25550 .000000002 0.300
TRICHLOROETHENE 25550 0.0110 1.000 0.0110

O’Brien & Gere Engineers, Inc. - 07JAN99 -  RAPR0G7 .SAS
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Appendix H

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr 

ADULT CONSTRUCTION WORKER (BME)

CHEMICAL

ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

CHEMICAL

ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

Averaging 
time 

(cancer 
) (d)

25550
25550
25550
25550
25550
25550

Carcinogenic CDIs and cancer 
Dermal contact with subsurface

Exposed skin SB to skin 
surface area adherence

risks 
s o il .

Dermal
SB

exposure Exposure Body
to SB factor absorption frequency duration weight

(cm2/d) (mg/cm2) factor (d/yr) (yrs) (kg)

5000 0.433 0.0300 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.2500 60 1 70
5800 0.433 0.1000 . 60 1 70
5800 0.433 0.0300 60 1 70
5800 0.433 0.0300 60 1 70

CDI
(mg/kg-day)

Oral slope 
factor 

1 / (mg/kg-day)

GI
absorption

factor

1.000 
1.000 
1.000 
0. 500 
0.600 
0. 600

Adjusted
slope

factor
Cancer

risk

O’Brien & Gere Engineers, Inc. -  07JAN99 - RAPR0G7.SAS
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Appendix H

NiMo MGP Site Fulton, NY -  Area 1 Construction Wkr

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENOI1 ,2 ,3-C,D]PYRENE
BENZOIB]FLUORANTHENE
FLUORANTHENE
BENZO(K}FLUORANTHENE
CHRYSENE
BENZO(A)PYRENE
DIBENZIA,H]ANTHRACENE
BENZ(A)ANTHRACENE
CYANIDE (FREE)

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ,3-C,D]PYRENE
BENZO[B)FLUORANTHENE
FLUORANTHENE
BENZO(K]FLUORANTHENE
CHRYSENE
BENZO(A)PYRENE
DIBENZ[A,H)ANTHRACENE
BENZ[AlANTHRACENE
CYANIDE (FREE)

3.400
62.000

3.800

3.600

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs)

Exposed skin 
surface" area 

to SB 
(cm2/d)

■ 5800 
5800 
5800 
5800 
5800 
5800 
5800 
5800 
5800 
5800 
5800 
5800 
5800 
5800 
5800

Averaging
time

(non-cancer)
(d)

365
365
365
365
365
365
365
365
365
365
365
365
365
365
365

CDI
(mg/kg-day)

.0000006

.0000110

.0000007

.0000006

.th subsurface s o i l .

SB to skin SB
adherence Dermal exposure Exposure Body

factor absorption frequency duration weight
(mg/cm2) factor (d/yr) (yrs) (kg)

0.433 0.0300 60 1 70
0.433 0.1000 60 1 70
0.433 0.2500 60 1 70
0.433 0.0300 60 1 70
0.433 0.0600 60 1 70
0.433 0.0300 60 1 70
0.433 0.0300 60 1 70
0.433 0.0300 60 1 70
0.433 0.0300 60 • 1 70
0.433 0.0300 60 1 70
0.433 0.0300 60 1 70
0.433 0.030.0 60 1 70
0.433 0.0300 60 1 70
0.433 0.0300 60 1 70
0.433 0.0010 60 1 70

GI
C Oral RfD absorption Adjusted Hazard

(mg/kg-day) factor C RfD Quotient

0.1000
0.0200
0.0050
0.2000
0.0300

0.900 
0.500 
1.000 
1.000 
0.950 
0.600 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0. 500 
0.500 
0.720

0.09000
0.01000
0.00500
0.20000
0.01800
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with subsurface s o il.

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

Exposed skin SB to skin SB
surface area adherence Dermal exposure Exposure Body

to SB factor absorption frequency duration weight
CHEMICAL SBCONC (cm2/d) (mg/cm2) factor (d/yr) (yrs) (kg)

BENZENE 5800 0.433 0.0005 60 1 70
ALUMINUM 5800 0.433 0.0100 60 1 70
Mercury (inorganic) 5800 0.433 0.0010 60 1 70
IRON 17000.000 5800 0.433 0.0100 60 1 70
MANGANESE-NONFOOD 500.000 5800 0.433 0.0100 60 1 70
Mercury (inorganic) 5800 0.433 60 1 70
NICKEL 5800 0.433 0.0005 60 1 70
ARSENIC 4 .000 5800 0.433 0.0010 60 1 70
BARIUM 5800 0.433 0.0010 60 1 70
BERYLLIUM 5800 0.433 0.0010 60 1 70
CADMIUM-WATER 5800 0.433 0.0010 60 1 70
COPPER 5800 0.433 0.0010 60 1 70
VANADIUM 5800 0.433 0.0010 60 1 70
ZINC 29.000 5800 0.433 0.0010 60 1 70
TRICHLOROETHENE 5800 0.433 0.0005 60 1 70

Averaging
time GI

(non-cancer) CDI C oral RfD absorption Adjusted Hazard
CHEMICAL (d) (mg/kg-day) (mg/kg-day) factor C RfD Quotient

BENZENE 365 0.0030 1.000 0.00300
ALUMINUM 365 1,0000 0.050 0.05000
Mercury (inorganic) 365 0.0003 0.150 0.00005
IRON 365 .0010026 0.3000 0.100 0.03000 3.3E-02
MANGANESE-NONFOOD 365 .0000295 0.0200 0.030 0.00060 4.9E-02
Mercury (inorganic) 365
NICKEL 365 0.0200 0.100 0.00200
ARSENIC 365 .0000000 0.0003 0.950 0.00029 8.3E-05
BARIUM 365 0.0700 0.050 0.00350
BERYLLIUM 365 0.0020 0.010 0.00002
CADMIUM-WATER 365 0.0005 0.025 0.00001
COPPER 365 0.0400 0.600 0.02400
VANADIUM 365 0.0070 0.010 0.00007
ZINC 365 .0000002 0.3000 0.300 0.09000 1.9E-06
TRICHLOROETHENE 365 0.0060 1.000 0.00600
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with subsurface s o il.

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

CHEMICAL

ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

Exposed skin 
surface area 

to SB 
(cm2/d)

5800
5800
5000
5800
5800
5800

SB to skin 
adherence 

factor 
(mg/cm2)

0.433
0.433
0.433
0.433
0.433
0.433

Dermal
absorption

factor

0.0300 
0.0300 
0.2500 
0.1000 
0.0300 
0.0300

SB
exposure

frequency
(d/yr)

60
60
60
60
60
60

Exposure
duration

(yrs)

Body
weight

(kg)

70
70
70
70
70
70

CHEMICAL

ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

Averaging
time

(non-cancer)
(d)

365
365
365
365
365
365

CDI
(mg/kg-day)

C Oral RfD 
(mg/kg-day)

0.0600
0.0400
0.0400
0.0400
0.0300
0.0300

GI
absorption

factor

1.000 
1.000 
1.000 
0.500 
0. 600 
0. 600

Adjusted 
C RfD

0.06000
0.04000
0.04000
0.02000
0.01800
0.01800

Hazard
Quotient
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Appendix H

ADULT CONSTRUCTION WORKER (BME) 
Carcinogenic CDIs and cancer risks 

Incidental ingestion of ground water.

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENOf1 ,2 ,3-C,D]PYRENE 
BENZOIB]FLUORANTHENE 
FLUORANTHENE 
BENZOfK]FLUORANTHENE 
CHRYSENE 
BENZO(A)PYRENE 
DIBENZ(A,HI ANTHRACENE 
BENZ(A]ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
Mercury (inorganic)
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

170000.000

320000.000 
260.000

2.100
270.000
100.000 

4900.000
8.000

31.000
650.000
270.000

GW Averaging
ingestion GW exposure 'GW exposure Exposure Body time Oral slope

rate time frequency duration weight (cancer CDI factor
(1/hour) (hours/day) (days/yr) (yrs) (kg) ) (d) (mg/kg-day) - 1 / (mg/kg-day)

0.01 1 60 1 70 25550
0.01 1 60 1 70 25550
0.01 1 60 1 70 25550
0.01 1 60 1 70 25550
0.01 1 60 1 70 25550 .00000000 2.0000
0.01 1 60 1 70 25550 •
0.01 1 60 1 70 . 25550 0.7300
0.01 1 60 1 70 25550 0.7300
0.01 1 60 1 70 25550
0.01 1 60 1 70 25550 0.0730
0.01 1 60 1 70 25550 0.0073
0.01 1 60 1 70 25550 7.3000
O.Ol 1 60 1 70 26550 7.3000
o . o r 1 60 1 70 25550 0.7300
0.01 1 60 1 70 25550 .00000020
0.01 1 60 1 70 25550 0.0290
0.01 1 60 1 70 25550 .00005703
0.01 1 60 1 70 25550
0.01 1 60 1 70 25550 .00010735
0.01 1 60 1 70 25550 .00000009
0.01 1 60 1 70 25550 .00000000
0.01 1 60 1 70 25550 .00000009
0.01 1 60 1 70 25550 .00000003 1.5000
0.01 1 60 1 70 25550 .00000164
0.01 1 60 1 70 25550 .00000000
0.01 1 60 1 70 25550 .00000001
0.01 1 60 1 70 25550 .00000022
0.01 1 60 1 70 25550 .00000009
0.01 1 60 1 70 25550
0.01 1 60 1 70 25550 0.0110
0.01 I 60 1 70 25550
0.01 1 ' 60 1 70 25550
0.01 1 60 ■ ■ 1 70 25550
0.01 1 60 1 70 25550
0.01 1 60 1 70 25550
0.01 1 60 1 70 25550

O'Brien & Gere Engineers, Inc. 07JAN99 - RAPR0G7 .SAS
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Appendix H

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr
ADULT CONSTRUCTION WORKER (RME) 

Non-cancer CDIs and hazard quotients (HQs) 
Incidental ingestion of ground water.

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO[1 ,2 ,3-C,D)PYRENE 
BEN201B)FLUORANTHENE 
FLUORANTHENE 
BENZ0(K1FLUORANTHENE 
CHRYSENE 
BENZOIA)PYRENE 
DIBENZ[A,H)ANTHRACENE 
BENZ[A]ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE- NONFOOD
Mercury (inorganic)
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

1.400

170000.000

320000.000 
260.000

2.100
270.000
100.000 

4900.000
8.000

31.000
650.000
270.000

GW Averaging
ingestion GW exposure GW exposure Exposure Body time

rate time frequency duration weight (non-cancer) CDI C Oral RfD Hazard
(1/hour) (hours/day) (days/yr) (yrs) (kg) (d) (mg/kg-day) (mg/kg-day) Quotient

0.01 1 60 1 70 365 0.1000
0.01 1 60 1 70 365 0.0200 •
0.01 60 1 70 365 0.0050
0.01 1 60 1 70 365 0.2000
0.01 1 60 1 70 365 .0000000
0.01 1 60 1 70 365 0.0300
0.01 1 60 1 70 365
0.01 1 60 1 70 365
0.01 1 60 1 70 365 0.0400
0.01 1 60 1 70 365
0.01 1 60 1 70 365
0.01 1 60 1 70 365
0.01 1 60 1 70 365
0.01 1 60 1 70 365
0.01 1 60 1 70 365 .0000141 0.0200 7.1E-04
0.01 1 60 1 70 365 0.0030
0.01 1 60 1 70 365 .0039922 1.0000 4.OE-03
0.01 1 60 1 70 365 0.0003
O.Ol 1 60 1 70 365 .0075147 0.3000 2.5E-02
0.01 60 1 70 365 .0000061 0.0200 3.1E-04
0.01 1 60 1 70 365 .0000000
0.01 1 60 1 70 365 .0000063 0.0200 3.2E-04
0.01 1 60 1 70 365 .0000023 0.0003 7.8E-03
0.01 1 60 70 365 .0001151 0.0700 1.6E-03
0.01 1 60 1 70 365 .0000002. 0.0020 9.4E-05
0.01 1 60 1 70 365 .0000007 0.0005 1.5E-03
0.01 1 60 1 70 365 .0000153 0.0400 3.8E-04
0.01 I 60 1 70 365 .0000063 0.0070 9.1E-04
0.01 1 60 I 70 365 0.3000
0.01 1 60 1 70 365 0.0060
0.01 1 ■ 60 1 70 365 0.0600
0.01 1 60. 1 70 365 0.0400
0.01 1 60 ■ 70 365 0.0400
0.01 1 60 1 70 365 0.0400
0.01 1 60 1 70 365 0.0300
0.01 1 60 1 70 365 0.0300
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Appendix H

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr 

ADULT CONSTRUCTION WORKER (RME)
Carcinogenic CDIs and cancer risks

Dermal contact with ground water.

Exposed skin Permeability GW exposure GW exposure Exposure
surface area constant time frequency duration

CHEMICAL GWCONC to GW (cm2) (cm/hr) (hours/day) (days/yr) (yrs)

ETHYLBENZENE 5800 1.000 1 60 1
2 ,4-DIMETHYLPHENOL 5800 0.110 1 60 1
4-METHYLPHENOL 5800 0.110 60 1
TOLUENE 5800 1.000 1 60 1
AROCLOR-1260 1 400 5800 1.600 1 60 1
PYRENE 5800 0.530 1 60 1
INDENOll/2 ,3-C,D}PYRENE 5800 1.900 1 60 1
BENZO(B] FLUORANTHENE 5800 1.200 1 60 1
FLUORANTHENE 5800 0.360 1 60 1
BENZOtKIFLUORANTHENE 5800 1.100 1 60 1
CHRYSENE 5800 0.810 1 60 1
BENZO[A]PYRENE 5800 1.200 1 60 1
DIBENZ(A,H]ANTHRACENE 5800 2.700 1 60 1
BENZ(AlANTHRACENE 5800 0.810 1 60 1
CYANIDE (FREE) 601 .000 5800 0.001 1 60 1

Averaging
/ Body time Oral slope GI
1 weight (cancer CDI factor absorption Adjusted Cancer

CHEMICAL (kg) ) (d) (mg/kg-day) 1 / (mg/kg-day) factor SF risk
ETHYLBENZENE 70 25550 0.900
2 ,4-DIMETHYLPHENOL 70 25550 0.500
4-METHYLPHENOL 70 25550 1.000
TOLUENE 70 25550 1.000
AROCLOR-1260 70 25550 .000000436 2.0000 0.950 2.1053 9.2E-07
PYRENE 70 25550 0.600
INDENOt1 ,2 ,3-C,DJ PYRENE 70 25550 0.7300 0.500 1.4600
BENZO[B] FLUORANTHENE 70 25550 0.7300 0.500 1.4600
FLUORANTHENE 70 25550 0.500
BENZO(K]FLUORANTHENE 70 25550 0.0730 0.500 0.1460
CHRYSENE 70 25550 0.0073 0.500 0.0146
BENZO[A]PYRENE 70 25550 7.3000 0.500 14.6000
DIBENZ(A,H]ANTHRACENE 70 25550 7.3000 0.500 14.6000
BENZ[A}ANTHRACENE 70 25550 0.7300 0.500 1.4600
CYANIDE (FREE) 70 25550 .000000117 0.720
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Appendix H

ADULT CONSTRUCTION WORKER (BME) 
Carcinogenic CDIs and cancer risks 

Dermal contact with ground water.

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

Exposed skin Permeability
surface area constant

CHEMICAL GWCONC to GW (cm2) (cm/hr)

BENZENE 5800 0.110
ALUMINUM 170000.000 5800 0.001
Mercury (inorganic) 5800 0.001
IRON 320000.000 5000 0.001
MANGANESE-NONFOOD 260.000 5800 0.001
Mercury (inorganic) 2.100 5800
NICKEL 270.000 5800 0.001
ARSENIC 100.000 ■ 5800 0.001
BARIUM 4900.000 5800 0.001
BERYLLIUM 8.000 5800 0.001
CADMIUM-WATER 31.000 5800 0.001
COPPER 650.000 5800 0.001
VANADIUM 270.000 5800 0.001
ZINC 5800 0.001
TRICHLOROETHENE 5800 0.230

GW exposure 
time 

(hours/day)

GW exposure 
frequency 
(days/yr)

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

Exposure
duration

(yrs)

Averaging
Body time

weight (cancer CDI
CHEMICAL (kg) ) (d) (mg/kg-day)

BENZENE 70 25550
ALUMINUM • 70 25550 .000033078
Mercury (inorganic) 70 25550
IRON 70 25550 .000062264
MANGANESE-NONFOOD 70 25550 .000000051
Mercury (inorganic) 70 25550
NICKEL 70 25550 .000000053
ARSENIC 70 25550 .000000019
BARIUM 70 25550 . .000000953
BERYLLIUM 70 25550 ■ .000000002
CADMIUM-WATER 70 25550 .0'D0000006
COPPER 70 25550 .ooooobize
VANADIUM 70 25550 .000000053
ZINC 70 25550
TRICHLOROETHENE 70 25550

O'Brien & Gere Engineers, Inc.

Oral slope 
factor 

1 / (mg/kg-day)

0.0290

Gl
absorption

factor

1.000 
0.050 
0.150 
0.100 
0.030

0.100
0.950
0.050
0.010
0.025
0.600
0.010
0.300
1.000

Adjusted
SF

Cancer
risk
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Appendix H

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks 
Dermal contact with ground water.

GWCONC

Exposed skin 
surface area 
to GW (cm2)

Permeability
constant

(cm/hr)

GW exposure 
time 

(hours/day)

GW exposure 
frequency 
(days/yr)

Exposure
duration

(yrs)

ACENAPHTHENE 5800 0.130 1 60 1
FLUORENE 5800 0.170 1 60 1
NAPHTHALENE 5800 0.070 1 60 1
2-METHYLNAPHTHALENE 5800 0.069 1 60 1
ACENAPHTHYLENE 5000 0.530 1 60 1
PHENANTHRENE 5800 0.530 1 60 1

Averaging
Body time Oral slope GI

weight (cancer CDI factor absorption Adjusted Cancer
CHEMICAL (kg) ) (d) (mg/kg-day) 1 / (mg/kg-day) factor SF risk

ACENAPHTHENE 70 25550 1.000
FLUORENE 70 25550 1.000
NAPHTHALENE 70 25550 1.000
2-METHYLNAPHTHALENE ' 70 25550 0.500
ACENAPHTHYLENE 70 25550 0.600
PHENANTHRENE 70 25550 0.. 600
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with ground water.

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

CHEMICAL GWCONC

Exposed skin 
surface area 

to GW (cm2)

Permeability
constant

(cm/hr)

GW exposure 
time 

(hours/day)

GW exposure 
frequency 
(days/yr)

ETHYLBENZENE 5800 1.000 1 60
2 ,4-DIMETHYLPHENOL 5800 0.110 1 60
4-METHYLPHENOL 5800 0.110 1 60
TOLUENE 5800 1.000 1 60
AROCLOR-1260 1.400 5800 1.600 1 60
PYRENE 5800 0.530 1 60
INDENO(1, 2, 3-C,D]PYRENE 5800 1.900 1 60
BENZO[B1FLUORANTHENE 5800 1.200 1 60
FLUORANTHENE 5800 0.360 1 60
BENZO(K)FLUORANTHENE 5800 1.100 1 60
CHRYSENE 5800 0.810 1 60
BENZO(AJPYRENE 5800 1.200 1 60
DIBENZ(A,HI ANTHRACENE 5800 2.700 1 60
BENZ(A)ANTHRACENE 5800 0.810 1 60
CYANIDE (FREE) 601.000 5800 0.001 1 60

Exposure
duration

(yrs)

Averaging
Body time GI

weight (non-cancer) CDI C Oral RfD absorption Adjusted
CHEMICAL (kg) (d) (mg/kg-day) (mg/kg-day) factor C RfD

ETHYLBENZENE 70 365 0.1000 0.900 0.09000
2 ,4-DIMETHYLPHENOL 70 365 0.0200 0.500 0.01000
4-METHYLPHENOL 70 365 0.0050 1.000 0.00500
TOLUENE 70 365 0.2000 1.000 0.20000
AROCLOR-1260 70 365 .0000305 0.950
PYRENE 70 365 0.0300 0.600 0.01800
INDENO[1,2, 3-C, D] PYRENE 70 365 0. 500
BENZO(B] FLUORANTHENE 70 365 0.500
FLUORANTHENE 70 365 0.0400 0.500 0.02000
BENZO(K)FLUORANTHENE 70 365 0.500
CHRYSENE 70 365 ' . 0.500
BENZOlAJPYRENE 70 365 -  - 0.500
DIBENZIA,HJ ANTHRACENE 70 365 0.500
BENZ(AlANTHRACENE 70 365 0.500
CYANIDE (FREE) 70 365 .0000082 0.0200 0.720 0.01440
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Appendix H

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Non-cancier CDIs and hazard quotients (HQs) 

Dermal contact with ground water.

CHEMICAL GWCONC

Exposed skin 
surface area 
■ to GW (cm2)

Permeability
constant

(cm/hr)

GW exposure 
time 

(hours/day)

GW exposure 
frequency 
(days/yr)

BENZENE 5800 0.110 1 60
ALUMINUM 170000.000 5800 0.001 1 60
Mercury (inorganic) 5800 0.001 1 60
IRON 320000.000 5800 0.001 1 60
MANGANESE-NONFOOD 260.000 5800 0.001 1 60
Mercury (inorganic) 2.100 5800 1 . 60
NICKEL 270.000 5800 0.001 1 60
ARSENIC 100.000 5800 0.001 1 60
BARIUM 4900.000 5800 0.001 1 60
BERYLLIUM 8.000 5800 0.001 1 60
CADMIUM-WATER 31.000 5800 0.001 1 60
COPPER 650.000 5800 0.001 1 60
VANADIUM 270.000 ■ 5000 0.001 1 60
ZINC 5800 0.001 1 60
TRICHLOROETHENE 5800 0.230 1 60

Exposure
duration

(yrs)

Averaging
Body time GI

weight (non-cancer) CDI C Oral RfD absorption Adjusted Hazard
CHEMICAL (kg) (d) (mg/kg-day) (mg/kg-day) factor C RfD Quotient
BENZENE 70 365 0.0030 1 .000 0.00300
ALUMINUM 70 365 .0023155 1.0000 0.050 0.05000 4.6E-02
Mercury (inorganic) 70 365 0.0003 0.150 0.00005
IRON 70 365 .0043585 0.3000 0.100 0.03000 1.5E-01
MANGANESE-NONFOOD 70 365 .0000035 0.0200 0.030 0.00060 5.9E-03
Mercury (inorganic) 70 365
NICKEL 70 365 .0000037 0.0200 0.100 0.00200 1.8E-03
ARSENIC 70 365 .0000014 0.0003 0.950 0.00029 4.8E-03
BARIUM 70 3 65 .0000667 0.0700 0.050 0.00350 1.9E-02
BERYLLIUM 70 365 .0000001 0.0020 0.010 0.00002 5.4E-03
CADMIUM-WATER 70 365 ' .0000004 0.0005 0.025 0.00001 3.4B-02
COPPER 70 365 .0000089 0.0400 0. 600 0.02400 3.7E-04
VANADIUM 70 365 .0000037 0.0070 0.010 0.00007 5.3E-02
ZINC 70 365 0.3000 0.300 0.09000
TRICHLOROETHENE 70 365 0.0060 1.000 0.00600
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Appendix H

NiMo MGP Site Fulton, NY -  Area 1 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with ground water.

CHEMICAL

ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

Exposed skin 
surface area 
to GW (cm2)

5800
5800
5800
5800
5800
5800

Permeability
constant

(cm/hr)

0.130 
0.170 
0.070 
0.069 
0.530 
0.530

GW exposure 
time 

(hours/day)

GW exposure 
frequency 
(days/yr)

60
60
60
60
60
60

Exposure
duration

(yrs)

Averaging
Body time GI

weight (non-cancer) CDI C Oral RfD absorption Adjusted Hazard
CHEMICAL (kg) (d) (mg/kg-day) (mg/kg-day) factor C RfD Quotient

ACENAPHTHENE 70 365 0.0600 1.000 0.06000
FLUORENE 70 365 0.0400 1.000 0.04000
NAPHTHALENE 70 365 0.0400 1.000 0.04000
2-METHYLNAPHTHALENE 70 365 0.0400 0.500 0.02000
ACENAPHTHYLENE 70 365 0.0300 0.600 0.01800
PHENANTHRENE 70 365 0.0300 0.600 0.01800
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Appendix H

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO[1 ,2 ,3 -C, D) PYRENE 
BENZO(B)FLUORANTHENE 
FLUORANTHENE 
BENZO[K)FLUORANTHENE 
CHRYSENE 
BENZO(AJPYRENE 
DIBENZ[A,H)ANTHRACENE 
BENZ[A]ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANE S E- NONFOOD
Mercury {inorganic)
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks

AA
inhalation

rate
(m3/hr)

1.68
1.68
1.66
1.68
1.68
1.68
1.68
1.68
1.68

1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1.68 
1 . 68 
1.68 
1.68 
1.68 
1.68 
1.68

1.68 
1 . 68

Inhalation of ambient a ir .

AA AA Averaging
;Xposure exposure Exposure Body time

time frequency duration weight (cancer
(hr/d) (d/yr) (yrs) (kg) ) (d)

6 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 I 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 ■ 60 1 70 25550
8 60 . 1 70 25550
8 60 70 25550
8 60 1 70 25550
8 60 1 70 25550
8 60 1 70 25550

Gere Engineers, Inc. - 07JAN99 -  RAPR0G7,.SAS
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(mg/kg-day)

Inhalation  
slope factor 

1 / (mg/kg-day)
Cancer

risk

8.400 
6. 300
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Appendix H

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ,3-C,DJ PYRENE
BENZOIBJ FLUORANTHENE
FLUORANTHENE
BENZO(KJ FLUORANTHENE
CHRYSENE
BENZOlAJPYRENE
DIBENZ(A,HJ ANTHRACENE
BENZ[AJ ANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
Mercury (inorganic)
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

NiMo MGP Site Fulton, NY - Area 1 Construction Wkr

ADULT CONSTRUCTION WORKER (RME)
Non-cancer CDIs and hazard quotients (HQs)

Inhalation of ambient a ir .

AA AA AA Averaging
inhalation exposure exposure Exposure Body time

rate time frequency duration weight (non-cancer)
(m3/hr) (hr/d) (d/yr) (yrs) (kg) (d)

1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 6 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365 '
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 I 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 ■ 60 1 70 365
1.68 8 60* I 70 365
1.68 8 60 70 365
1.68 8 60 1 70 365
1.68 8 60 1 70 365
1.68 8 • 60 1 70 365

CDI
(mg/kg-day)

C Inhal RfD 
(mg/kg-day)

0.29000 

0.11400

HazardQuotient

0.00170
0.00100
0.00009

0.000140.00001
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Appendix H

NiMo MGP Site Fulton, NY -  Area 1 Construction Wkr

ADULT CONSTRUCTION WORKER (RME)
Cancer Risk and Hazard Index Summary Table

PATHWAY _ TOTCR TOTHI

Incidental ingestion of surface s o il. 1.4E-06 2.1E-01
Dermal contact with surface s o il. 3.6E-07 l.lE -0 1
Incidental ingestion of subsurface s o il. 1.4E-06 l.lE -0 1
Dermal contact with subsurface s o il. 4.0E-07 8.3E-02
Incidental ingestion of ground water. 5.1E-08 4.3E-02
Dermal contact with ground water. 9.5E-07 3.2E-01
Inhalation of ambient a ir .
Total 4.5E-06 8.7E-01
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Appendix H

ADULT RESIDENT (RME)
Carcinogenic CDIs and cancer r i sks  

Incidental ingestion of surface s o il.

NiMo MGP Site Fulton, NY - Area 2 Adult Resident

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENOI1 ,2 ,3-C,D)PYRENE
BENZOJBJ FLUORANTHENE
FLUORANTHENE
BENZO(KJ FLUORANTHENE
CHRYSENE
BENZO(A)PYRENE
DIBENZ(A,HJANTHRACENE
BENZ(A)ANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

1122

19

14

14000
440

SS
ingestion

rate
(mg/d)

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Fract
ing

from source

on SS 
sted

SS Averaging
exposure Exposure Body time

frequency duration weight (cancer
(d/yt) (yrs) (kg) ) (d)

350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 25550
350 30 70 ' 25550

' 350 30 70 25550
350 30 70 25550
350 ' . 30 70 25550
350 - 30 70 25550
350 30 70 25550
350 30 70 25550

CDI
(mg/kg-day)

.0000065

.0000129

.0000112

.0000082

.0082192

.0002583

oral slope 
factor 

1 / (mg/kg-day)

0.7300
0.7300

0.0730
0.0073
7.3000
7.3000 
0.7300

0.0290

Cancer
risk

4.7E-06
9.4E-06

8.1E-05

6.0E-06

5.3E-06
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Appendix H

ADULT RESIDENT (RME)
Non-cancer CDIs and hazard quotients (HQs) 

Incidental ingestion of surface s o il.

NiMo MGP Site Fulton, NY - Area 2 Adult Resident

CHEMICAL

ETHYLBENZENE
2 , 4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ,3-C,DlPYRENE 
BENZO[B) FLUORANTHENE 
FLUORANTHENE 
BENZOfK)FLUORANTHENE 
CHRYSENE 
BENZO[A)PYRENE 
DIBENZ{A,H]ANTHRACENE 
BENZ(A)ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

11
22

19

14

14000
440

SS
ingestion

rate
(mg/d)

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100100
100
100
100
100
100
100
100
100

on SS 
sted 

from source ‘

SS Averaging
exposure Exposure Body time

frequency duration weight (non-cancer) CDI C Oral RfD
(d/yr) (yrs) (kg) (d) (mg/kg-dayj (mg/kg-day)

350 30 70 10950 0.1000
350 30 70 10950 0.0200
350 30 70 10950 0.0050
350 30 70 10950 0.2000
350 30 70 10950
350 30 70 10950 0.0300
350 30 70 10950 0.000015
350 30 70 10950 0.000030
350 30 70 10950 0.0400
350 30 70 10950
350 30 70 10950
350 30 70 10950 0.000026
350 30 70 10950
350 30 70 10950 0.000019
350 30 70 10950 0.0200
350 30 70 10950 0.0030
350 30 70 10950 1.0000
350 30 70 10950 0.0003
350 30 70 10950 0.019178 0.3000
350 30 70 10950 0.000603 0.0200
350 30 70 10950 0.0200
350 30 70 10950 0.000008 0.0003
350 30 70 10950 0.0700
350 30 70 10950 0.0020
350 30 70 10950 0.0005
350 30 70 10950 0.0400
350 30 70 10950 0.0070
350 30 70 10950 0.3000
350 30 70 10950 0.0060
350 30 70 10950 0.0600
350 30 70 10950 0.0400
350 ' , 30 70 10950 0.0400
350 ■ - 30 70 10950 0.0400
350 30 70 10950 0.0300
350 30 70 10950 0.0300

HazardQuotient

6.4E-02
3.0E-02
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Appendix H

NiMo MGP Site Fulton, NY -  Area 2 Adult Resident

ADULT RESIDENT (RME)
Carcinogenic CDIs and cancer risJcs 

Dermal contact with surface s o il.

Exposed skin SS to skin 
surface area adherence Dermal

Averaging

CHEMICAL

ETHYLBENZENE 
2 ,4-DIMETHYLPHENOL 
4-METHYLPHENOL 

. TOLUENE 
AROCLOR-1260 
PYRENE
INDENO[ 1 ,2 , 3 -C , D]PYRENE
BENZO[B]FLUORANTHENE
FLUORANTHENE
BENZO(KJ FLUORANTHENE
CHRYSENE
BENZOIA]PYRENE
DIBENZ[A,H]ANTHRACENE
BENZ(A]ANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANES E-NON FOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

11
22

14000
440

to SS 
(cm2/d)

5800
5800
5800
5800
5800
5800
5800
5800
5000
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5000
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800

factor
(mg/cm2)

0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443
0.443

factor

0.0300
0.1000
0.2500
0.0300
0.0600
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0010
0.0005
0.0100
0.0010
0.0100
Q.OIOO
0.0005
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0005
0.0300
0.0300
0.25000.1000
0.0300
0.0300

exposure Exposure Body time Oral slope GI
requency duration weight (cancer CDI factor absorption Adjusted

(d/yr) (yrs) (kg) ) (d) (mg/kg-day) 1 / (mg/kg-day) factor SF

350 30 70 25550 0.900
350 30 70 25550 0.500
350 30 70 25550 1.000
350 30 70 25550 1.000
350 30 70 25550 2.0000 0.950 2.1053
350 30 70 25550 0.600
350 30 70 25550 .0000050 0.7300 0.500 1.4600
350 30 70 25550 .0000100 0.7300 0.500 1.4600
350 30 70 25550 0.500
350 30 70 25550 0.0730 0.500 0.1460
350 30 70 25550 0.0073 0.500 0.0146
350 30 70 25550 .0000086 7.3000 0.500 14.6000
350 30 70 25550 7.3000 0.500 14.6000
350 30 70 25550 .0000063 0.7300 0.500 1.4600
350 30 70 25550 0.720
350 30 70 25550 0.0290 1.000 0.0290
350 30 70 25550 0.050
350 30 70 25550 0.150
350 30 70 25550 .0021118 0.100
350 30 70 25550 .0000664 0.030
350 30 70 25550 0.100
350 30 70 25550 .0000001 1.5000 0.950 1.5769
350 30 70 25550 0.050
350 30 70 25550 0.010
350 30 70 25550 0.025
350 30 70 25550 0.600
350 30 70 25550 0.010
350 30 70 25550 0.300

. 350 30 70 25550 0.0110 1.000 0.0110
'350 30 70 25550 1.000
350 30 70 25550 1.000
350 ' 30 70 25550 1.000
350 “ 30 70 25550 0.500
350 30 70 25550 0. 600
350 30 70 25550 0.600

Cancer
risk
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Appendix H

NiMo MGP Site Fulton, NY - Area 2 Adult Resident

ADULT RESIDENT (RME)
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with surface s o il.

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ,3-C,D]PYRENE
BENZO(B1FLUORANTHENE
FLUORANTHENE
BENZOIK]FLUORANTHENE
CHRYSENE
BENZOIA]PYRENE
DIBENZlA,H)ANTHRACENE
BENZIAJANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

Exposed skin SS to skin 
surface area adherence 

to SS factor
(cm2/d) (mg/cm2)

SS Averaging

11
22

14000
440

5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800

0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0. 443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0. 443 
0. 443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443 
0.443

factor

0.0300
0.1000
0.2500
0.0300
0.0600
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0010
0.0005
0.0100
0.0010
0.0100
0.0100
0.0005
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0005
0.0300
0.0300
0.2500
0.1000
0.0300
0.0300

exposure Exposure Body time GI
requency duration weight (non-cancer) CDI C Oral RfD absorption Adjusted

(d/yt) (yes) (kg) (d) (mg/kg-day) (mg/kg-day) factor C RfD

350 30 70 10950 0.1000 0.900 0.09000
350 30 70 10950 0.0200 0.500 0.01000
350 30 70 10950 0.0050 1.000 0.00500
350 30 70 10950 0.2000 1.000 0.20000
350 30 70 10950 0.950 .
350 30 70 10950 0.0300 0. 600 0.01800
350 30 70 10950 .0000116 0.500
350 30 70 10950 ,0000232 0.500
350 30 70 10950 0.0400 0,500 0.02000
350 30 70 10950 0.500
350 30 70 10950 0.500
350 30 70 10950 .0000201 0.500
350 30 70 10950 0.500
350 30 70 10950 .0000148 0.500
350 30 70 10950 0.0200 0.720 0.01440
350 30 70 10950 0.0030 1.000 0.00300
350 30 70 10950 1.0000 0.050 0.05000
350 30 70 10950 0.0003 0.150 0.00005
350 30 70 10950 .0049276 0.3000 0.100 0.03000
350 30 70 10950 .0001549 0.0200 0.030 0.00060
350 30 70 10950 0.0200 0.100 0.00200
350 30 70 10950 .0000002 0.0003 0.950 0.00029
350 30 70 10950 0.0700 0.050 0.00350
350 30 70 10950 0.0020 0.010 0.00002
350 30 70 10950 0.0005 0.025 0.00001
350 30 70 10950 0.0400 0. 600 0.02400
350 30 70 10950 0.0070 0.010 0,00007
350 30 70 10950 0.3000 0.300 0.09000
350 30 70 10950 0.0060 1.000 0.00600
350 30 70 10950 0.0600 1.000 0.06000
350 30 70 10950 0.0400 1.000 0,04000
350 ' 30 70 10950 0.0400 1.000 0.04000
350 ■■•30- - 70 10950 0.0400 0.500 0.02000
350 30 70 10950 0.0300 0. 600 0.01800
350 30 70 10950 0.0300 0.600 0.01800

Hazard
Quotient
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Appendix H

ADULT RESIDENT (RME)
Carcinogenic CDIs and cancer risks 

Inhalation of indoor a ir .

NiMo MGP Site Fulton, NY - Area 2 Adult Resident

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ,3-C,DJ PYRENE 
BENZO(B J FLUORANTHENE 
FLUORANTHENE 
BENZOJKJFLUORANTHENE 
CHRYSENE 
BENZOlAJPYRENE 
DIBENZ(A,H J ANTHRACENE 
BENZ(AJANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

lA lA lA Averaging
inhalation exposure exposure Exposure Body time

rate time frequency duration weight (cancer
(m3/hr) (hr/d) (d/yr) (yrs) (kg) ) (d)

1.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 • 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 255501.02 16 350 ' . 30 70 255501.02 16 350 ■' - -30 70 255501.02 16 350 30 70 255501.02 16 350 30 70 25550

CDI
(mg/kg-day)

Inhalation 
slope factor 1/  (mg/kg-day)

Cancerrisk

8 .400 
6.300
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Appendix H

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ;3-C,D)PYRENE
BENZOIBIFLUORANTHENE
FLUORANTHENE
BENZO(K)FLUORANTHENE
CHRYSENE
BENZOtA]PYRENE
DIBENZ(A,HJANTHRACENE
BENZ[A]ANTHRACENE
CYANIDE (FREEJ
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

ADULT RESIDENT (RME)
Non-cancer CDIs and hazard quotients (HQs) 

Inhalation of indoor a ir .

NiMo MGP Site Fulton, NY - Area 2 Adult Resident

lA lA lA Averaging
inhalation exposure exposure Exposure Body time

rate time frequency duration weight (non-cancer)
(m3/hr) (hr/d) (d/yr) (yrs) (kg) (d)

1.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109S01.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 109501.02 16 356' 30 70 109501.02 16 350 ' 30 70 109501.02 16 350 -  -30 70 109501.02 16 350 30 70 109501.02 16 350 30 70 10950

CDI
(mg/)cg-day)

C Inhal RfD 
(mg/kg-day)

0.29000

0.11400

HazardQuotient

0.00170
0.00100
0.00009

0.00014
0.00001
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Appendix H

NiMo MGP Site Fulton, NY - Area 2 Adult Resident
ADULT RESIDENT (RME)

Cancer Risk and Hazard Index Summary Table

PATHWAY TOTCR TOTHI

Incidental ingestion of surface so il. 
Dermal contact with surface s o il. 
Inhalation of indoor a ir .
Total

l.lE -0 4
1.6E-04
1.9E-05
2.8E-04

1.2E-01 
4.2E-01 
1.6E+00 
2.1E+00

O'Brien & Gere Engineers, Inc. - 06JAN99 -  RAPR0G7.SAS
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Appendix H

NiMo MGP Site Fulton, NY - Area 2 Child Resident

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENOf1 ,2 ,3-C,D]PYRENE 
BENZO(B) FLUORANTHENE 
FLUORANTHENE 
BENZOtK)FLUORANTHENE 
CHRYSENE 
BENZO(A)PYRENE 
DIBENZ[A,H)ANTHRACENE 
BENZ IA)ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

1122

19

14

14000
440

SS
ingestion

CHILD RESIDENT (RME) 
Carcinogenic CDIs and cancer risks 

Incidental ingestion of surface s o il.

SS
Fraction SS exposure Exposure Body

Averaging
time

rate ingested frequency duration weight (cancer
(mg/d) from source' (d/yr) (yrs) (kg) ) (d)

200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 6 16 25550200 1 350 ' . 6 16 25550200 I 350 - • 6 16 25550200 - 1 350 6 16 25550200 1 350 6 16 2S550

CDI
(mg/kg-day)

0.000011
0.000023

0.000020
0.000014

0.014384
0.000452

Oral slope 
factor 1/  (mg/kg-day)

0.7300
0.7300

0.0730
0.0073
7.3000
7.3000 
0.7300

0.0290

Cancerrisk

8.3E-06
1.7E-05

1.4E-04

l.lE -0 5
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Appendix H

CHILD RESIDENT (RME)
Non-cancer CDIs and hazard quotients (HQs) 

Incidental ingestion of surface s o il.

NiMo MGP Site Fulton, NY - Area 2 Child Resident

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO[1 ,2 ,3-C,DJ PYRENE 
BENZOIBIFLUORANTHENE 
FLUORANTHENE 
BENZOIKJFLUORANTHENE 
CHRYSENE 
BENZOIA)PYRENE 
DIBENZ(A,HIANTHRACENE 
BENZ IA)ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

11
22

19

14

14000
440

SS
ingestion

rate
(mg/d)

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200200
200
200
200
200
200
200
200200
200
200
200
200

Fraction SS 
ingested 

from source

SS Averaging
exposure Exposure Body time

frequency duration weight (non-cancer) CDI C Oral RfD
(d/yr) (yrs) (kg) (d) (mg/kg-day) (mg/kg-day)

350 6 16 2190 0.1000
350 6 16 2190 0.0200
350 6 16 2190 0.0050
350 6 16 2190 0.2000
350 6 16 2190
350 6 16 2190 0.0300
350 6 16 2190 0.00013
350 6 16 2190 0.00026
350 6 16 2190 0.0400
350 6 16 2190
350 6 16 2190
350 6 16 2190 0.00023
350 6 16 2190
350 6 16 2190 0.00017
350 6 16 2190 0.0200
350 6 16 2190 0.0030
350 6 16 2190 1.0000
350 6 16 2190 0.0003
350 6 16 2190 0.16781 0.3000
350 6 16 2190 0.00527 0.0200
350 6 16 2190 0.0200
350 6 16 2190 0.00007 0.0003
350 6 16 2190 0.0700
350 6 16 2190 0.0020
350 6 16 2190 0.0005
350 6 16 2190 0.0400
350 6 16 2190 0.0070
350 6 16 2190 0.3000
350 6 16 2190 0.0060
350 6 16 2190 0.0600
350 6 16 2190 0.0400
350 ' . 6 16 2190 0.0400
350 -  - .. 6 16 2190 0.0400
350 6 16 2190 0.0300
350 6 16 2190 0.0300

HazardQuotient

5.6E-01
2.6E-01
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Appendix H

CHILD RESIDENT (RME)
Carcinogenic CDIs and cancer ris)cs 

Dermal contact with surface s o il.

NiMo MGP Site Fulton, NY - Area 2 Child Resident

Exposed s)cin SS to skin 
surface area adherence Dermal

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ,3-C,DJ PYRENE
BENZO[BJ FLUORANTHENE
FLUORANTHENE
BENZO(KJ FLUORANTHENE
CHRYSENE
BENZO[AJ PYRENE
DIBENZ[A,H J ANTHRACENE
BENZ(AJANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

1122

14000
440

to SS 
(cm2/d)

2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300

factor 
(mg/cm2)

0.433 
0.433 
0. 433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433

SS
exposure Exposure Body

absorption frequency duration weight
factor

0.0300 
0.1000 
0.2500 
0.0300 
0.0600 
0.0300 
0.0300 
0.0300 
0.0300 
0.0300 
0.0300 
0.0300 
0.0300 
0.0300 
0.0010 
0.0005 
0.0100 
0.0010 
0.0100 
0.0100 
0.0005 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 
0.0005 
0.0300 
0.0300 
0.2500 
0.1000 
0.0300 
0.0300

(d/yr),

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

, 350 
3.50 
.350 
350 ' 
350 
350 
350

(yrs)

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
'6
6
6

(kg)

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

Averaging 
time 

(cancer 
) (d)

25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550
25550

CDI
Oral slope 

factor
(mg/kg-day) 1 / (mg/kg-day) factor

0.900
0.500
1.000
1.000

2.0000 0.950
0.600

0.7300 0.500
0.7300 0.500

0.500
0.0730 0.500
0.0073 0.500
7.3000 0.500
7.3000 0.500
0.7300 0.500

0.720
0.0290 1.000

0.050 
0.150 
0.100 
0.030 
0.100

1.5000 0.950
0.050 
0.010 
0.025 
0.600 
0.010 
0.300

0.0110 1.000
1.000 
1.000 
1.000 
0.500 0. 600 
0.600

absorption Adjusted
SF

Cancerrisk

.00000169

.00000338

.00000292

.00000215

.00071623

.00002251

4600 2.5E-06 
4600 4.9E-06

0.1460
0.0146

14.6000 4.3E-05
14.6000 
1.4600 3.1E-06

0.0290

1.5789 4.8E-08
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Appendix H

CHILD RESIDENT (RME)
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with surface s o il.

NiMo MGP Site Fulton, NY - Area 2 Child Resident

Exposed skin SS to skin 
surface area adherence

Averaging

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO[1 ,2 ,3-C,D)PYRENE
BENZO(B]FLUORANTHENE
FLUORANTHENE
BENZO[KJFLUORANTHENE
CHRYSENE
BENZO(A]PYRENE
DIBENZ(A,H)ANTHRACENE
BENZ[A]ANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANE S E-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

11
22

14000
440

to SS 
(cm2/d)

2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300

factor 
(mg/cm2)

0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433

factor

0.0300 
0.1000 
0.2500 
0.0300 
0.0600 
0.0300 
0.0300 
0.0300 
0.0300 
0.0300 
0.0300 
0.0300 
0.0300 
0.0300 
0.0010 
0.0005 
0.0100 
0.0010 
0.0100 
0.0100 
0.0005 
0.0010 
O.OOlO 
0.0010 
0.0010 0.0010 
0.0010 
0.0010 
0.0005 
0.0300 
0.0300 
0.2500 
0.1000 
0.0300 
0.0300

ixposure Exposure Body time GI
requency duration weight (non-cancer) CDI C Oral RfD absorption Adjusted
(d/yr) (yrs) (kg) (d) (mg/kg-day) (mg/kg-day) factor C RfD

350 6 16 2190 0.1000 0.900 0.09000
350 6 16 2190 0.0200 0.500 0.01000
350 6 16 2190 0.0050 1.000 0.00500
350 6 16 2190 0.2000 1.000 0.20000
350 6 16 2190 0.950
350 6 16 2190 0.0300 0.600 0.01800
350 6 16 2190 .0000197 0.500
350 6 16 2190 .0000394 0.500
350 6 16 2190 0.0400 0.500 0.02000
350 6 16 2190 0.500
350 6 16 2190 0.500
350 6 16 2190 .0000340 0.500
350 6 16 2190 0.500
350 6 16 2190 .0000251 0.500
350 6 16 2190 0.0200 0.720 0.01440
350 6 16 2190 0.0030 1.000 0.00300
350 6 16 2190 1.0000 0.050 0.05000
350 6 16 2190 0.0003 0.150 0.00005
350 6 16 2190 .0083560 0.3000 0.100 0.03000
350 . 6 16 2190 .0002626 0.0200 0.030 0.00060
350 6 16 2190 0.0200 0.100 0.00200
350 6 16 2190 ,0000004 0.0003 0.950 0.00029
350 6 16 2190 0.0700 0.050 0.00350
350 6 16 2190 0.0020 0.010 0.00002
350 6 16 2190 0.0005 0.025 0.00001
350 6 16 2190 0.0400 0. 600 0.02400
350 6 16 2190 0.0070 0.010 0.00007
350 6 16 2190 0.3000 0.300 0.09000
350 6 16 2190 0.0060 1.000 0.00600
350 6 16 2190 0.0600 1.000 0.06000
350 6 16 2190 0.0400 1.000 0.04000
350 ' 6 16 2190 0.0400 1.000 0.04000
350 • & • 16 2190 0.0400 0.500 0.02000
350 6 16 2190 0.0300 0.600 0.01800
350 6 16 2190 0.0300 0.600 0.01800

HazardQuotient
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Appendix H

NiMo MGP Site Fulton, NY - Area 2 Child Resident

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENOI1 ,2 ,3-C,D)PYRENE
BENZO[BJ FLUORANTHENE
FLUORANTHENE
BENZO(K1FLUORANTHENE
CHRYSENE
BENZOIA)PYRENE
DIBENZ[A,H)ANTHRACENE
BENZIAJANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

CHILD RESIDENT (RME)
Carcinogenic CDIs and cancer risks

Inhalation of indoor a ir

lA lA lA Averaging
inhalation exposure exposure Exposure Body time

rate time frequency duration weight (cancer
(m3/hr) (hr/d) (d/yr) (yrs) (kg) ) (d)

0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0. 96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0. 96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 ' . 6 16 25550

• 0.96 16 350 - 6 16 25550
0.96 16 350 6 16 25550
0.96 16 350 6 16 25550

CDI
(mg/Icg-day)

Inhalation  
slope factor 1/  (mg/)cg-day)

Cancerrisk

8.400
6.300
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Appendix H

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDEN0ll,2,3-C,DlPYRENE 
BENZO[B]FLUORANTHENE 
FLUORANTHENE 
BENZOIK]FLUORANTHENE 
CHRYSENE 
BENZO[A]PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZ[A)ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE- NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

NiMo MGP Site Fulton, NY - Area 2 Child Resident

CHILD RESIDENT (RME)
Non-cancer CDIs and hazard quotients (HQs)

Inhalation of indoor a ir .

lA lA lA Averaging
inhalation exposure exposure Exposure Body time

rate time frequency duration weight (non-cancer)
(m3/hr) (hr/d) (d/yr) (yrs) (kg) (d)

0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190
0.96 16 390 6 16 2190
0.96 16 350- 6 16 2190
0. 96 16 350 6 16 2190
0.96 16 350 -  - 6 16 2190
0.96 16 350 6 16 2190
0.96 16 350 6 16 2190

CDI
(mg/kg-day)

C Inhal RfD 
(mg/kg-day)

0.29000

0.11400

Hazard
Quotient

0.00170
0.00100
0.00009

0.00014
0.00001

2.8E+00
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Appendix H

CHILD RESIDENT (RME) .
Cancer Risk and Hazard Index Summary Table

PATHWAY TOTCR TOTHI

Incidental ingestion of surface s o il. 1.9E-04 1 . lE+00
Dermal contact with surface s o il. 5.3E-05 7.2E-01
Inhalation of indoor a ir . 1.6E-05 6.6E+00
Total 2.6E-04 . 8.4E+00

NiMo MGP Site Fulton, NY - Area 2 Child Resident

O'Brien & Gere Engineers, Inc. -  06JAN99 - RAPR0G7.SAS

January 7, 1999
I:\DIV82\PR0JECTS\HHRAM1SC.PRJ\NIM0FLTN.TMP\REP0RTVAPPH_SAS.WPD Page H-59



Appendix H

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr
ADULT CONSTRUCTION WORKER (RME) 

Carcinogenic CDIs and cancer risks

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ,3 -C, D)PYRENE 
BENZO{B]FLUORANTHENE 
FLUORANTHENE 
BENZOtKJFLUORANTHENE 
CHRYSENE 
BENZOIA]PYRENE 
DIBENZ(A,H]ANTHRACENE 
BENZ(AlANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

11
22

19

14

14000
440

SS
ingestion

rate
(mg/d)

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
460
480
480
480
480480
480
480
480
480
480
480
480
480
480
400

Fract
ing

from

on SS
sted
ource

SS
exposure

frequency
(d/yr)

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
€0 
60 
60 
60 
60 

' 60 
60 
60 ' . 
60 
60 
60

Exposure
duration

(yrs)

s o i l .

Averaging
Body time Oral slope

weight (cancer CDI factor
(kg) ) (d) (mg/kg-day) 1/ (mg/kg-day

70 . 25550
70 25550
70 25550
70 25550
70 25550 2.0000
70 25550
70 25550 .00000018 0.7300
70 25550 .00000035 0.7300
70 25550
70 25550 0.0730
70 25550 0.0073
70 25550 .00000031 7.3000
70 25550 7.3000
70 25550 .00000023 0.7300
70 25550
70 25550 0.0290
70 25550
70 25550
70 25550 .00022544
70 25550 .00000709
70 25550
70 25550 .00000010 1.5000
70 25550
70 25550
70 25550
70 25550
70 25550
70 25550
70 25550 0.0110
70 25550
70 25550
70 25550
70 25550
70 25550
70 25550

Cancerrisk

1.3E-07
2.6E-07

2.2E-06

1.6E-07
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Appendix H
NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Incidental ingestion of surface s o il.

CHEMICAL

ETHYLBENZENE
2 ,4 -DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDEN0[1,2,3-C,D]PYRENE
BENZO(B) FLUORANTHENE
FLUORANTHENE
BENZO[KlFLUORANTHENE
CHRYSENE
BENZOIAlPYRENE
DIBENZ[A,H)ANTHRACENE
BENZ(A)ANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

11
22

L9

14

14000
440

SS
ingestion

rate
(mg/d)

480 
460 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 

. 480 
460 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480

Fraction SS 
ingested 

from source

SS
exposure

frequency
(d/yr)

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 ' 
60 
60 
60

Exposure
duration

(yrs)

Body
weight

(kg)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70 -
70
70
70
70
70
70
70
70
70
70
70
70
70

Averaging
time

(non-cancer)
(d)

365 .
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365
365

CDI
(mg/kg-day)

0.000012
0.000025

0.000021
0.000016

0.015781
0.000496

C Oral RfD 
(mg/kg-day)

0.1000
0.0200
0.0050
0.2000
0.0300

0.0200
0.0030
1.0000
0.0003
0.3000
0.0200
0.0200
0.0003
0.0700
0.0020
o :ooo5
0.0400
0.0070
0.3000
0.0060
0.0600
0.0400
0.0400
0.0400
0.0300
0.0300

Hazard
Quotient

5.3E-02
2.5E-02
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Appendix H

NiMo MGP Site Fulton, NY -  Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks 

Dermal contact with surface s o il.

Exposed skin SS to sicin 
surface area adherence

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ,3-C,D)PYRENE
BENZOIB]FLUORANTHENE
FLUORANTHENE
BENZOIK)FLUORANTHENE
CHRYSENE
BENZOIA)PYRENE
DIBENZIA,H)ANTHRACENE
BENZIAJANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

11
22

14000
440

to SS 
(cm2/d)

5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5000
5800
5800
5800
5800
5000
5800
5800
5800
5800
5800

factor 
(mg/cm2)

0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.4 33 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433

Dermal exposure Exposure 
absorption frequency duration weight

factor

0.0300
0.1000
0.2500
0.0300
0.0600
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0010
0.0005
0.0100
0.0010
0.0100
0.0100
0.0005
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0005
0.0300
0.0300
0.2500
0.1000
0.0300
0.0300

(d/yr)

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
,60 
60 
60 ' 
60 
60 
60

(yrs)

Averaging
Body time Oral slope GI

weight (cancer CDI factor absorption Adjusted Cancer
(kg) ) (d) (mg/kg-day) 1/ (mg/kg-day) factor SF risk

70 25550 0.900
70 25550 0.500
70 25550 1.000
70 25550 1.000
70 25550 2.0000 0.950 2.1053
70 25550 0.600
70 25550 .000000028 0.7300 0.500 1.4600 4.1E-08
70 25550 .000000056 0.7300 0. 500 1.4600 8.1E-08
70 25550 0.500
70 25550 0.0730 0.500 0.1460
70 25550 0.0073 0.500 0.0146
70 25550 .000000048 7.3000 0.500 14.6000 7.0E-07
70 25550 7.3000 0.500 14.6000
70 25550 .000000035 0.7300 0.500 1.4600 5.2E-08
70 25550 0.720
70 25550 0.0290 1.000 0.0290
70 25550 0.050
70 25550 0.150
70 25550 .000011795 0.100
70 25550 .000000371 0.030
70 25550 0.100
70 25550 .000000001 1.5000 0.950 1.5789 e.OE-10
70 25550 0.050
70 25550 0.010
70 25550 0.025
70 25550 0. 600
70 25550 0.010
70 25550 0. 300
70 25550 0.0110 1.000 0.0110
70 25550 1.000
70 25550 1.000
70 25550 1.000
70 25550 0.500
70 25550 0.600
70 25550 0. 600
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with surface s o il.

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

Exposed skin SS to skin 
surface area adherence

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ,3 -C, D) PYRENE 
BENZOCB)FLUORANTHENE 
FLUORANTHENE 
BENZOIK]FLUORANTHENE 
CHRYSENE 
BENZO[A]PYRENE 
DIBENZ[A,H]ANTHRACENE 
BENZ(A]ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

11
22

14000
440

to SS 
(cm2/d)

5800
5800
5800
5800
5800
5800
5800
5800
5000
5800
5800
5800
5600
5600
5800
5800
5800
5000
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800

factor
(mg/cm2)

0.433 
0.433 
0.433 
0.433 
0. 433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0. 433 
0. 433 
0.433 
0.433 
0.433 
0.433 
0. 433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433

factor

0.0300
0.1000
0.2500
0.0300
0.0600
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0010
0.0005
0.0100
0.0010
0.0100
0.0100
0.0005
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0005
0.0300
0.0300
0.2500
0.1000
0.0300
0.0300

SS
exposure Exposure 

frequency du 
(d/yr)

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 '
60 
60 
60

Averaging
Body time GI

weight (non-cancer) CDI C Oral RfD absorption Adjusted
(kg) (d) (mg/kg-day) (mg/kg-day) factor C RfD

70 365 0.1000 0.900 0.09000
70 365 0.0200 0.500 0.01000
70 365 0.0050 1.000 0.00500
70 365 0.2000 1.000 0.20000
70 365 0.950
70 365 0.0300 0.600 0.01800
70 365 .00000195 0.500
70 365 .00000389 0.500
70 365 0.0400 0.500 0.02000
70 365 0.500
70 365 0.500
70 365 .00000336 0.500
70 365 0.500
70 365 .00000248 0.500
70 365 0.0200 0.720 0.01440
70 365 0.0030 1.000 0.00300
70 365 1.0000 0.050 0.05000
70 365 0.0003 0.150 0.00005
70 365 .00082567 0. 3000 0.100 0.03000
70 365 .00002595 0.0200 0.030 0.00060
70 365 0.0200 0.100 0.00200
70 365 .00000004 0.0003 0.950 0.00029
70 365 0.0700 0.050 0.00350
70 365 0.0020 0.010 0.00002
70 365 0.0005 0.025 0.00001
70 365 0.0400 0.600 0.02400
70 365 0.0070 •0.010 0.00007
70 365 0.3000 0.300 0.09000
70 365 0.0060 1.000 0.00600
70 365 0.0600 1.000 0.06000
70 365 0.0400 1.000 0.04000
70 365 0.0400 1.000 0.04000
70 365 0.0400 0.500 0.02000
70 365 0.0300 0.600 0.01800
70 365 0.0300 0.600 0.01800

HazardQuotient

8E-02
3E-02
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Appendix H

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks 

Incidental ingestion of subsurface so il.

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENOC1 ,2 ,3-C,D]PYRENE 
BENZOIB}FLUORANTHENE 
FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
BENZO(AlPYRENE 
DIBENZ tA,H1 ANTHRACENE 
BENZ(AlANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

1600
430
910

1800
410
900
770

19
950

128521
430

SB
ingestion

rate
(mg/d)

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
460
480
480
480
480
480
480
480
480
480
460
460
480
480
480
480
480
480
460

Fraction SB 
ingested 

from source

SB Averaging
exposure Exposure Body time

frequency duration weight (cancer CDI
(d/yr) (yrs) (kg) ) (d) (mg/kg-day)

60 1 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 25550
60 70 25550 .0000258
60 1 70 25550 .0000069
60 1 70 25550 .0000147
60 1 70 25550 .0000290
60 1 70 25550 .0000066
60 1 70 25550 .0000145
60 1 70 25550 .0000124
60 1 70 25550 .0000003
60 1 70 25550 .0000153
60 1 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 2.5550
60 1 70 25550 .0020696
60 1 70 25550 .0000069
60 1 70 25550
60 1 70 25550 .0000014
60 1 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 25550
60 1 70 25550 .0000014
60 1 70 25550

. 60 1 70 25550
' 60 1 70 25550

60 1 70 25550
60 ' 1 70 25550 .0000258
60 70 25550
60 1 70 25550
60 1 70 25550

Engineers, Inc. -  07JAN99 -  RAPR0G7.SAS

Oral slope 
factor 1/ (mg/kg-day)

0.7300
0.7300

0.0730
0.0073
7.3000
7.3000 
0.7300

0.0290

Cancer
ris)c

5. lE-06 
l .lE -0 5

4.8E-07 
l.lE -07  
9 .lE-05 
2.2E-06 
l.lE -0 5

2.1E-06
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Appendix H

CHEMICAL SBCONC
rate

(mg/d)

ETHYLBENZENE 480
2 ,4-DIMETHYLPHENOL 480
4-METHYLPHENOL 480
TOLUENE 480
AROCLOR-1260 480
PYRENE 1600 480
INDENO(1 ,2 ,3-C,D)PYRENE 430 480
BENZO(B)FLUORANTHENE 910 480
FLUORANTHENE 1800 480
BENZOtKJ FLUORANTHENE 410 480
CHRYSENE 900 480
BENZOIA)PYRENE 770 480
DIBENZ[A,H]ANTHRACENE 19 480
BENZ CA)ANTHRACENE 950 480
CYANIDE (FREE) 480
BENZENE 480
ALUMINUM 480
Mercury (inorganic) 480
IRON 128521 480
MANGANESE-NONFOOD 430 480
NICKEL 480
ARSENIC 86 480
BARIUM 480
BERYLLIUM 480
CADMIUM-WATER 480
COPPER 480
VANADIUM 89 , 480
ZINC 480
TRICHLOROETHENE 480
ACENAPHTHENE 480
FLUORENE 480
NAPHTHALENE 1600 480
2-METHYLNAPHTHALENE 480
ACENAPHTHYLENE 480
PHENANTHRENE 480

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Incidental ingestion of subsurface s o il.

SB
ingestion Fract

ingi
from

on SB 
sted 

source

SB Averaging
exposure Exposure Body time

frequency duration weight (non-cancer) CDI C Oral RfD Hazard
(d/yr) (yrs) (kg) (d) (mg/kg-day)- (mg/kg-day) Quotient

60 1 70 365 0.1000
60 1 70 365 0.0200
60 1 70 365 0.0050
60 1 70 365 0.2000
60 1 70 365
60 1 70 365 0.00180 0.0300 6.0E-02
60 1 70 365 0.00048
60 1 70 365 0.00103
60 1 70 365 0.00203 0.0400 5.1E-02
60 1 70 365 0.00046
60 1 70 365 0.00101
60 1 70 365 0.00087
60 1 70 365 0.00002
60 1 70 365 0.00107
60 1 70 365 0.0200
60 I 70 365 0.0030
60 1 70 365 1.0000
60 1 70 365 0.0003
60 1 70 365 0.14407 0.3000 4.8E-01
60 1 70 365 0.00048 0.0200 2.4E-02
60 1 70 365 0.0200
60 1 70 365 0.00010 0.0003 3.2E-01
60 1 70 365 0.0700
60 1 70 365 0.0020
60 1 70 365 0.0005
60 1 70 365 0.0400
60 1 70 365 0.00010 0.0070 1.4E-02
60 1 70 365 0.3000
60 1 70 365 0.0060
60 1 70 365 0.06006 b 1 70 365 0.0400
60 ' 1 70 365 0.00180 0.0400 4.5E-02
60 70 365 0.0400
60 1 70 365 0.0300
60 1 70 365

%

0.0300
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Appendix H

NiMo MGP Site Fulton, NY -  Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks 

Dermal contact with subsurface s o il.

Exposed skin SB to skin 
surface area adherence

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO(1 ,2 ,3-C,DlPYRENE 
BENZO(B]FLUORANTHENE 
FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
BENZO(A)PYRENE 
DIBENZ(A,H]ANTHRACENE 
BENZ[A]ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANES E- NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

1600
430
910

IBOO
410
900
770
19

950

128521
430

to SB 
(cm2/d)

5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800

factor
(mg/cm2)

0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433
0.433

Dermal exposure Exposure 
absorption frequency duration weight

factor

0.0300
0.1000
0.2500
0.0300
0.0600
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0010
0.0005
0.0100
0.0010
0.0100
0.0100
0.0005
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0005
0.0300
0.0300
0.2500
0.1000
0.0300
0,0300

(d/yr)

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
.60 
60 
60 ■ 
60 
60 
60

yrs)

Averaging
Body time Oral slope GI Adjusted

weight (cancer CDI factor absorption slope Cancer
(kg) ) (d) (mg/kg-day) 1/ (mg/kg-day) factor factor risk

70 25550 0.900
70 25550 0.500
70 25550 1.000
70 25550 1.000
70 25550 2.0000 0.950 2.1053
70 25550 .00000404 0.600
70 25550 .00000109 0.7300 0.500 1.4600 1.6E-06
70 25550 .00000230 0.7300 0.500 1.4600 3.4E-06
70 25550 .00000455 0.500
70 25550 .00000104 0.0730 0.500 0.1460 1.5E-07
70 25550 .00000227 0.0073 0.500 0.0146 3.3E-08
70 25550 .00000195 7.3000 0.500 14.6000 2.BE-05
70 25550 .00000005 7.3000 0.500 14.6000 7.0E-07
70 25550 .00000240 0.7300 0.500 1.4600 3.5E-06
70 25550 0.720
70 25550 0.0290 1.000 0.0290
70 25550 0.050
70 25550 0.150
70 25550 .00010828 0.100
70 25550 .00000036 0.030
70 25550 0.100
70 25550 .00000001 1.5000 0.950 1.5789 l.lE -0 6
70 25550 0.050
70 25550 0.010
70 25550 0.025
70 25550 0.600
70 25550 .00000001 0.010
70 25550 0.300
70 25550 0.0110 1.000 0.0110
70 25550 1.000
70 25550 1.000
70 25550 .00003370 1.000
70 25550 0.500
70 25550 0.600
70 25550 0.600
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with subsurface so il.

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

Exposed skin SB to skin 
surface area adherence

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO 11 ,2 ,3 -C. D1PYRENE 
BENZO[B]FLUORANTHENE 
FLUORANTHENE 
BENZO[KJFLUORANTHENE 
CHRYSENE 
BENZOIA]PYRENE 
DIBENZ(A,HI ANTHRACENE 
BENZ{AJ ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
nickel
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

1600
430
910

1800
410
900
770

19
950

128521
430

to SB 
(cm2/d)

5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
S80Q
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800
5800 •
5800
5800
5800

factor
(mg/cm2)

0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0. 433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433 
0.433

factor

0.0300
0.1000
0.2500
0.0300
0.0600
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0300
0.0010
0.0005
0.0100
0.0010
0.0100
0.0100
0.0005
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0005
0.0300
0.0300
0.2500
0.1000
0.0300
0.0300

SB
exposure Exposure 

frequency dt
(d/yr) (yrs)

60 
60 
60 
60 
60 
60 
60 
60 
6,0 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

. 60 
60 
6b 
60 ' .
60 
60 
60

Averaging
Body time GI
reight (non-cancer) CDI C Oral RfD absorption Adjusted Hazard
(kg) (d) (mg/kg-day) (mg/kg-day) factor C RfD Quotient

70 365 0.1000 0.900 0.09000
70 365 0.0200 0. 500 0.01000
70 365 0.0050 1.000 0.00500
70 365 0.2000 1.000 0.20000
70 365 0.950
70 365 .0002831 0.0300 0. 600 0.01800 1.6E-02
70 365 .0000761 0.500
70 365 .0001610 0.500
70 365 .0003185 0.0400 0. 500 0.02000 1.6E-02
70 365 .0000725 0.500
70 365 .0001592 0.500
70 365 .0001362 0.500
70 365 .0000034 0.500
70 365 .0001681 0.500
70 365 0.0200 0.720 0.01440
70 365 0.0030 1.000 0.00300
70 365 1.0000 0.050 0.05000
70 365 0.0003 0.150 0.00005
70 365 .0075797 0.3000 0.100 0.03000 2.5E-01
70 365 .0000254 0.0200 0.030 0.00060 4.2E-02
70 365 0.0200 0.100 0.00200
70 365 .0000005 0.0003 0.950 0.00029 1.8E-03
70 365 0.0700 0.050 0.00350
70 365 0.0020 0.010 0.00002
70 365 0.0005 0.025 0.00001
70 365 0.0400 0.600 0.02400
70 365 .0000005 0.0070 0.010 0.00007 7.5E-03
70 365 0.3000 0.300 0.09000
70 365 0.0060 1.000 0.00600
70 365 0.0600 1.000 0.06000
70 365 0.0400 1.000 0.04000
70 365 .0023590 0.0400 1.000 0.04000 5.9E-02
70 365 0.0400 0.500 0.02000
70 365 0.0300 0. 600 0.01800
70 365 0.0300 0.600 0.01800
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Appendix H

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks 

Incidental ingestion of ground water.

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHEN0L
TOLUENE
AROCLOR-1260
PYRENE
INDENOl1 ,2 ,3-C,D)PYRENE 
BENZOIB) FLUORANTHENE 
FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
BENZO(AlPYRENE 
DIBENZ[A,H]ANTHRACENE 
BENZ(A)ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

GW Averaging
ingestion GW exposure GW exposure Exposure Body time Oral slope

rate time frequency duration weight (cancer CDI factor Cancer
GWCONC (1/hour) (hours/day) (days/yr) (yrs) ' (kg) ) (d) (mg/kg-day) 1/ (mg/kg-day) risk

590.00 0.01 60 1 70 25550 .00000020
150.00 0.01 60 1 70 25550 .00000005
23.00 0.01 60 1 70 25550 .00000001
93.00 0.01 60 1 70 25550 .000000030.01 60 1 70 25550 2.0000

440.00 0.01 1 60 1 70 25550 .000000150.01 1 60 1 70 25550 0.7300200.00 0.01 1 60 1 70 25550 .00000007 0.7300 4.9E-08
430.00 0.01 1 60 1 70 25550* .00000014
72.00 0.01 1 60 1 70 25550 .00000002 0.0730 1.8E-09

160.00 0.01 1 60 1 70 25550 .00000005 0.0073 3.9E-10
180.00 0.01 1 60 1 70 25550 .00000006 7.3000 4.4E-070.01 1 60 1 70 25550 7.3000
180.00 0.01 1 60 1 70 25550 .00000006 0.7300 4.4E-08

5300.00 0.01 1 60 1 70 25550 .00000178
980.00 0.01 1 60 1 70 25550 .00000033 0.0290 9.5E-09

142000.00 0.01 1 60 70 25550 .000047640.01 60 1 70 25550
350540.00 0.01 1 60 1 70 25550 .00011760

7987.00 0.01 1 60 1 70 25550 .00000268200.00 0.01 1 60 I 70 25550 .00000007
0.07 0.01 1 60 1 70 25550 .00000000 1.5000 3.6E-11

3000.00 0.01 1 60 1 70 25550 .000001010.01 1 60 1 70 25550
7.00 0.01 1 60 1 70 25550 .00000000

440.00 0.01 1 60 1 70 25550 .00000015
240.00 0.01 1 60 1 70 25550 .000000080.01 1 60 1 70 255500.01 1 60 I 70 25550 0.0110
460.00 0.01 1 60 1 70 25550 .00000015
250.00 0.01 1 60 1 70 25550 .00000008

4900.00 0.01 I 60 . 1 70 25550 .00000161
530.00 0.01 1 60 70 25550 .00000018
250.00 0.01 1 60 1 70 25550 .00000008
680.00 0.01 1 60 1 70 25550 .00000023
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Incidental ingestion of ground water.

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO[1 ,2 ,3-C,DJ PYRENE
BENZO[BJ FLUORANTHENE
FLUORANTHENE
BENZO[KJ FLUORANTHENE
CHRYSENE
BENZO[AJ PYRENE
DIBENZ[A,H J ANTHRACENE
BENZ[AJANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

GWCONC

590.00
150.00
23.00
93.00

440.00

200.00
430.00
72.00

160.00 
180.00

180.00
5300.00
980.00

142000.00

350540.00
7987.00
200.00 

0.07
3000.00

7.00
440.00
240.00

460.00
250.00 

4800.00
530.00
250.00
680.00

GW
ingestion

rate
(1/hour)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
6.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.010.010.010.010.010.010.010.010.010.01
0.010.010.010.010.010.010.010.01

GW exposure 
time 

(hours/day)

GW exposure 
frequency 
(days/yr)

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

. 60 
■ 60 

60'
60
60
60

Exposure
duration

(yrs)

Averaging
Body time

weight (non-cancer) CDI C Oral RfD Hazard
(kg) (d) (mg/kg-day) (mg/kg-day) Quotient

70 365 .0000139 0.1000 1.4E-04
70 365 .0000035 0.0200 1.8E-04
70 365 .0000005 0.0050 l.lE -04
70 365 .0000022 0.2000 l.lE -0 5
70 3'65
70 365 .0000103 0.0300 3.4E-04
70 365
70 365 .0000047
70 365 .0000101 0.0400 2.5E-04
70 365 .0000017
70 365 .0000030
70 365 .0000042
70 365
70 365 .0000042
70 365 .0001245 0.0200 6.2E-03
70 365 .0000230 0.0030 7.7E-03
70 365 .0033346 1.0000 3.3E-03
70 365 0.0003
70 365 .0082319 0.3000 2.7E-02
70 365 .0001876 0.0200 9.4E-03
70 365 .0000047 0.0200 2.3E-04
70 365 .0000000 0.0003 5.6E-06
70 365 .0000705 0.0700 l.OE-03
70 365 . 0.0020
70 365 .0000002 0.0005 3.3E-04
70 365 .0000103 0.0400 2.6E-04
70 365 .0000056 ‘ 0.0070 8.1E-04
70 365 0.3000
70 365 0.0060
70 365 .0000108 0.0600 1.8E-04
70 365 .0000059 0.0400 1.5E-04
70 365 .0001127 0.0400 2.8E-03
70 365 .0000124 0.0400 3.1E-04
70 365 .0000059 0.0300 2.0E-04
70 365 .0000160 0.0300 5.3E-04
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Appendix H

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks 

Dermal contact with ground water.

Exposed skin Permeability GW exposure GW exposure Exposure Body
surface area constant time frequency duration weight

CHEMICAL GWCONC to GW (cm2) (cm/hr) (hours/day) (days/yr) (yrs) (kg)

ETHYLBENZENE 590.00 5000 1.000 1 60 1 70
2 ,4-DIMETHYLPHENOL 150.00 5000 0.110 1 60 1 70
4-METHYLPHENOL 23.00 5800 0.110 1 60 1 70
TOLUENE 93.00 5800 1.000 1 60 1 70
AROCLOR-1260 5800 1.600 1 60 1 70
PYRENE 440.00 5800 0.530 1 60 1 70
INDENO! 1 ,2 ,3-C,D)PYRENE 5800 1.900 1 60 1 70
BENZO(B) FLUORANTHENE 200.00 5800 1.200 1 60 1 70
FLUORANTHENE 430.00 5800 0.360 1 60 1 70
BENZOIK) FLUORANTHENE 72.00 5800 1.100 1 60 1 70
CHRYSENE 160.00 5800 0.810 1 60 1 70
BENZO(A)PYRENE 180.00 5000 1.200 1 60 1 70
DIBENZ(A,H]ANTHRACENE 5000 2.700 1 60 1 70
BENZ[A]ANTHRACENE 180.00 5000 0.810 1 60 1 .70
CYANIDE (FREE) 5300.00 5800 0.001 1 60 1 70

Averaging
time Oral slope GI

(cancer CDI factor absorption Adjusted Cancer
CHEMICAL ) (d) (mg/kg-day) 1/ (mg/kg-day) factor SF risk

ETHYLBENZENE 25550 • .00011480 0.900
2 ,4-DIMETHYLPHENOL 25550 .00000321 0.500
4-METHYLPHENOL 25550 .00000049 1.000
TOLUENE 25550 .00001810 1.000
AROCLOR-1260 25550 2 .0000 0.950 2.1053
PYRENE 25550 .00004538 0.600
INDENO!1 ,2 ,3-C,D)PYRENE 25550 0.7300 0.500 1.4600
BENZOIB) FLUORANTHENE 25550 .00004670 0.7300 0.500 1.4600 6.8E-05
FLUORANTHENE 25550 .00003012 0.500
BENZOIK)FLUORANTHENE 25550 .00001541 0.0730 0.500 0.1460 2.2E-06
CHRYSENE 25550 .00002522 ' . 0.0073 0.500 0.0146 3.7E-07
BENZOIA)PYRENE 25550 .00004203 7:3000 0.500 14.6000 6 . lE-04
DIBENZIA,HJ ANTHRACENE 25550 7.3000 0.500 14.6000
BENZ IA)ANTHRACENE 25550 .00002837 0.7300 0.500 1.4600 4.1E-05
CYANIDE (FREE) 25550 .00000103 0.720
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Appendix H

NxMo MGP Site Fulton, NY - Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks 

Dermal contact with ground water.

Exposed skin' Permeability GW exposure GW exposure Exposure Body
surface area constant time frequency duration weight

CHEMICAL GWCONC to GW (cm2) (cm/hr) (hours/day) (days/yr) (yrs) . (kg)

BENZENE 980.00 5800 0.110 1 60 1 70
ALUMINUM 142000.00 5800 0.001 1 60 1 70
Mercury (inorganic) 5800 0.001 1 60 1 70
IRON 350540.00 5800 0.001 1 60 1 70
MANGANESE-NONFOOD 7987.00 5800 0.001 1 60 1 70
NICKEL 200.00 5800 0.001 1 60 . 1 70
ARSENIC 0.07 5800 0.001 1 60 1 70
BARIUM 3000.00 5800 0.001 1 60 1 70
BERYLLIUM 5800 0.001 1 60 1 70
CADMIUM-WATER 7.00 5800 0.001 1 60 1 70
COPPER 440.00 5800 0.001 1 60 1 70
VANADIUM 240.00 5800 0.001 1 60 1 70
ZINC 5800 0.001 1 60 1 70
TRICHLOROETHENE 5800 0.230 1 60 1 70
ACENAPHTHENE 460,00 5800 0.130 1 60 1 70

Averaging
time Oral slope GI

(cancer CDI factor absorption Adjusted Cancer
CHEMICAL ) (d) (mg/kg-day) 1/ (mg/kg-day) factor SF risk

BENZENE 25550 .00002098 0.0290 1.000 0.0290 6.1E-07
ALUMINUM 25550 .00002763 0.050
Mercury (inorganic) 25550 0.150
IRON 25550 .00006821 0.100
MANGANESE-NONFOOD 25550 .00000155 0.030
NICKEL 25550 .00000004 0.100
ARSENIC 25550 .00000000 1.5000 0.950 1.5789 2.2E-11
BARIUM 25550 .00000058 , 0.050
BERYLLIUM 25550 0.010
CADMIUM-WATER 25550 .00000000 0.025
COPPER 25550 .00000009 0.600
VANADIUM 25550 .00000005 0.010
ZINC 25550 0.300
TRICHLOROETHENE 25550 O.OllO 1.000 0.0110
ACENAPHTHENE 25550 .00001164 1.000
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Appendix H

NiMo MGP Site Fulton, NY -  Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks 

Dermal contact with ground water.

CHEMICAL

FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

GWCONC

250.00 
4800.00
530.00
250.00
680.00

Exposed skin 
surface area 
to GW (cm2)

5800
5000
5800
5800
5800

Permeability
constant

(cm/hr)

0.170
0.070
0.069
0.530
0.530

GW exposure 
time 

(hours/day)

1
1
1
1
1

GW exposure 
frequency 
(days/yr)

60
60
60
60
60

Exposure
duration

(yrs)

1
1
1
1
1

Body
weight

(kg)

70
70
70
70
70

CHEMICAL

Averaging 
time 

(cancer 
) (d)

CDI
(mg/kg-day)

Oral slope 
factor 1/ (mg/kg-day)

Gl
absorption

factor
Adjusted

SF
Cancer

risk

FLUORENE 
NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
PHENANTHRENE

25550
25550
25550
25550
25550

.00000827

.00006538

.00000712

.00002578

.00007013

1.000
1.000
0.500
0.600
0.600
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Appendix H

ADULT CONSTRUCTION WORKER |RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with ground water.

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

Exposed skin Permeability GW exposure GW exposure Exposure Body
surface area constant time frequency duration weight

CHEMICAL GWCONC to GW (cm2) (cm/hr) (hours/day) (days/yr) (yrs) (kg)

ETHYLBENZENE 590.00 5800 1.000 1 60 1 70
2 ,4-DIMETHYLPHENOL 150.00 5800 0.110 1 60 1 70
4-METHYLPHENOL 23.00 5800 0.110 X 60 1 70
TOLUENE 93.00 5800 1.000 1 60 1 70
AROCLOR-1260 5800 1.600 1 60 1 70
PYRENE 440.00 5800 0.530 X 60 70
INDENO(1,2, 3-C,D)PYRENE 5800 1.900 1 60 1 70
BENZOiB)FLUORANTHENE 200.00 5800 1.200 1 60 1 70
FLUORANTHENE 430.00 5800 0.360 1 60 1 70
BENZO[K]FLUORANTHENE 72.00 5800 1.100 1 60 1 70
CHRYSENE 160.00 5800 0.810 1 60 1 70
BENZO{A)PYRENE . 180.00 5800 1.200 1 60 1 70
DIBENZ[A,H]ANTHRACENE 5800 2.700 1 60 1 70
BENZ(A]ANTHRACENE 180.00 5800 0.810 1 60 1 70
CXANIDE (FREE) 5300.00 5800 0.001 1 60 1 70

Averaging
time Gl

(non-cancer) CDI C Oral RfD absorption Adjusted Hazard
CHEMICAL (d) (mg/kg-day) (mg/kg-day) factor C RfD Quotient

ETHYLBENZENE 365 .0080360 0.1000 0.900 0.09000 8.9E-02
2 ,4-DIMETHYLPHENOL 365 .0002247 0.0200 0.500 0.01000 2.2E-02
4-METHYLPHENOL 365 .0000345 0.0050 1.000 0.00500 6.9E-03
TOLUENE 365 .0012667 0.2000 1.000 0.20000 6.3E-03
AROCLOR-1260 365 0. 950
PYRENE 365 .0031763 0.0300 0. 600 0.01800 1.6E-01
INDENOI1 ,2 ,3-C,D]PYRENE 365 0.500
BENZO[B]FLUORANTHENE 365 .0032689 0. 500
FLUORANTHENE 365 .0021084 0.0400 0.500 0.02000 l.lE -0 1
BENZO t K)FLUORANTHENE 365 .0010787' 0.500
CHRYSENE 365 .0017652 0.500
BENZO[AJ PYRENE 365 .0029420 0.500
DIBENZ[A,HJANTHRACENE 365 0.500
BENZ(AJANTHRACENE 365 .0019858 0.500
CYANIDE (FREE) 365 .0000722 0.0200 0.720 0.01440 5.0E-03
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with ground water.

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

Exposed skin Permeability GW exposure GW exposure Exposure Body
surface area constant time frequency duration weight

CHEMICAL GWCONC to GW (cm2) (cm/hr) (hours/day) (days/yr) (yrs) (kg)

BENZENE 980.00 5800 0.110 1 60 1 70
ALUMINUM 142000.00 5800 0.001 1 60 1 70
Mercury (inorganic) 5800 0.001 1 60 1 70
IRON 350540.00 5800 0.001 1 60 1 70
MANGANESE-NONFOOD 7987.00 5800 0.001 1 60 1 70
NICKEL 200.00 5800 0.001 1 60 1 70
ARSENIC 0.07 5800 0.001 1 60 1 70
BARIUM 3000.00 5800 0.001 1 60 1 70
BERYLLIUM 5800 0.001 1 60' 1 70
CADMIUM-WATER 7.00 5800 0.001 1 60 1 70
COPPER 440.00 5800 0.001 1 60 1 70
VANADIUM 240.00 5800 0.001 1 60 1 70
ZINC 5800 0.001 1 60 1 70
TRICHLOROETHENE 5800 0.230 1 60 1 70
ACENAPHTHENE 460.00 5800 0.130 1 60 1 70

Averaging
time GI

(non-cancer) CDI C Oral RfD absorption Adjusted Hazard
CHEMICAL id) (mg/kg-day) (mg/kg-day) factor C RfD Quotient

BENZENE 365 .0014683 0.0030 1.000 0.00300 4 .9E-01
ALUMINUM 365 .0019341 1.0000 0.050 0.05000 3.9E-02
Mercury (inorganic) 365 0.0003 0.150 0.00005
IRON 365 .0047745 0.3000 0.100 0.03000 1.6E-01
MANGANESE- NONFOOD 365 .0001088 0.0200 0.030 0.00060 1.8E-01
NICKEL 365 .0000027 0.0200 0.100 0.00200 1.4E-03
ARSENIC 365 .0000000 0.0003 0.950 0.00029 3.4E-06
BARIUM 365 .0000499 0.0700 0.050 0.00350 1.2E-02
BERYLLIUM 365 0.0020 0.010 0.00002
CADMIUM-WATER 365 .0000001' 0.0005 0.025 0.00001 7.6E-03
COPPER 365 .0000060 0.0400 0.600 0.02400 2.5E-04
VANADIUM 365 .0000033 "0.0070 0.010 0.00007 4.7E-02
ZINC 365 0.3000 0.300 0.09000
TRICHLOROETHENE 365 0.0060 1.000 0.00600
ACENAPHTHENE 365 .0008145 0.0600 1.000 0.06000 1.4E-02
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Appendix H

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients (HQs) 

Dermal contact with ground water.

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

Exposed skin 
surface area

Permeability
constant

GW exposure 
time

GW exposure 
frequency

Exposure
duration

Body
weight

CHEMICAL GWCONC to GW (cm2) (cm/hr) (hours/day) (days/yr) (yrs) (kg)

FLUORENE 250.00 5800 0.170 1 60 1 70
NAPHTHALENE 4800.00 5800 0.070 1 60 1 70
2-METHYLNAPHTHALENE 530.00 5800 0.069 1 60 1 70
ACENAPHTHYLENE 250.00 5800 0.530 1 60 1 70
PHENANTHRENE 680.00 5800 0.530 1 60 1 70

Averaging
time GI

(non-cancer) CDI C Oral RfD absorption Adjusted Hazard
CHEMICAL (d) (mg/kg-day) (mg/kg-day) factor C RfD Quotient

FLUORENE 365 .0005789 0.0400 1.000 0.04000 1.4E-02
NAPHTHALENE 365 .0045764 0.0400 1.000 0.04000 l.lE -0 1
2-METHYLNAPHTHALENE 365 .0004981 0.0400 0.500 0.02000 2.5E-02
ACENAPHTHYLENE 365 .0018047 0.0300 0.600 0.01800 l.OE-01
PHENANTHRENE 365 .0049088 0.0300 0.600 o.oieoo 2.7E-01
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Appendix H

NiMo MGP Site Fulton, NY -  Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Carcinogenic CDIs and cancer risks 

Inhalation of ambient a ir .

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO!1 ,2 ,3-C,D)PYRENE
BENZOfBJFLUORANTHENE
FLUORANTHENE
BENZO(K J FLUORANTHENE
CHRYSENE
BENZOIA)PYRENE
DIBENZ[A,H)ANTHRACENE
BENZ[A]ANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

AA AA AA
inhalation exposure exposure

rate time frequency
(m3/hr) (hr/d) (d/yr)

1.68 0 601.66 8 601.68 8 601.68 8 601.68 8 601.68 8 601.68 8 601.68 8 601.68 8 601.68 8 601.68 8 601.68 8 601.68 6 601.68 8 601.68 8 601.68 8 601.66 8 601.68 8 601.68 8 601.68 8 601.68 8 601.68 •8 60
1.60 8 601.68 8 601.68 8 601.68 6 601.68 8 601.68 8 60
1.60 8 . 60
1.60 8 601.68 8 601.68 e 60 '1.68 8 601.68 8 601.68 8 60

Exposure
dura

(y
ion

)

O'Brien & Gere Engineers, Inc. -  07JAN99 -  RAPR0G7.SAS

Averaging
Body time Inhalation

weight (cancer CDI slope factor
(kg) ) (d) (mg/kg-day) 1/ (mg/kg-day)

70 25550
70 25550
70 25550
70 25550
70 25550 2.000
70 25550
70 25550
70 25550
70 25550
70 25550
70 25550
70 25550 3.100
70 25550
70 25550
70 25550
70 25550 .000022544 0.029
70 25550
70 25550
70 25550
70 25550
70 25550
70 25550 15.100
70 25550
70 25550 8.400
70 25550 6.300
70 25550
70 25550
70 25550
70 25550 0.006
70 25550
70 . 25550
70 25550 .000007665
70 25550
70 25550
70 25550

-  RAPR0G7.SAS

Cancer
risk
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Appendix H

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

ADULT CONSTRUCTION WORKER (RME) 
Non-cancer CDIs and hazard quotients

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO[1 ,2 ,3-C,DJ PYRENE
BENZO[B)FLUORANTHENE
FLUORANTHENE
BENZOtKJFLUORANTHENE
CHRYSENE
BENZO[A)PYRENE
DIBENZ(A,HJANTHRACENE
BENZ(AJ ANTHRACENE
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANESE-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

Inhalation of ambient a ir .

AA AA wv Averaging
inhalation exposure exposure Exposure Body time

rate time frequency duration weight (non-cancer
(m3/hr) (hr/d) (d/yr) (yrs) (kg) (d)

1.68 8 60 1 70 3651.68 8 60 1 70 3651.68 8 60 1 70 • 3651.68 8 60 1 70 3651.68 8 60 1 70 3651.68 8 60 1 70 3651. 68 8 60 1 70 3651. 68 8 60 I 70 3651.68 6 60 1 70 3651.68 8 60 1 70 3651.68 8 60 70 3651.68 8 60 1 70 3651. 68 8 60 1 70 3651.68 8 60 1 70 3651.68 8 60 1 70 3651.68 8 60 1 70 3651. 68 8 60 1 70 3651. 68 8 60 1 70 3651. 66 8 60 1 70 3651.68 8 60 1 70 3651.68 8 60 1 70 3651.68 8 60 1 70 3651.68 8 60 1 70 3651.68 8 60 1 70 3651..68 8 60 1 70 3651..66 8 60 1 70 3651,.68 8 60 1 70 3651..68 8 60 1 70 3651,.68 8 60 1 70 3651..66 8 60 1 70 3651..66 8 60 1 70 3651..68 8 60 ' 70 3651..68 8 60 ■ 1 70 3651,.68 8 60 1 70 3651,.68 8 60 1 70 365

CDI
(mg/kg-day)

C Inhal RfD 
(mg/kg-day)

Hazard
Quotient

0.00170
0.00100
0.00009

0.00014
0.00001

O’Brien & Gere Engineers, Inc. - 07JAN99 -  RAPR0G7.SAS

January 7, 1999
l:\DIV82\PROJECTS\HHRAMISC.PRJ\NIMOFLTN.TMP\REPORTAAPPH SAS.WPD Page H-77



Appendix H

ADULT CONSTRUCTION WORKER (RME)
Cancer Risk and Hazard Index Summary Table

NiMo MGP Site Fulton, NY - Area 2 Construction Wkr

PATHWAY TOTCR TOTHI

Incidental ingestion of surface so il. 2.9E-06 1 .OE-01
Dermal contact with surface s o il. 8.8E-07 7.1E-02
Incidental ingestion of subsurface s o il. 1.2E-04 l.OE+00
Dermal contact with subsurface so il. 3.8E-05 3.9E-01
Incidental ingestion of ground water. 5.5E-07 6.2E-02
Dermal contact with ground water. 7.3E-04 1 .9E+00
Inhalation of ambient a ir . 6.5E-07 1.6E+00
Total 8.9E-04 5.1E+00
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Appendix H

CHEMICAL

ETHYLBENZENE
2 ,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDENO[1 ,2 ,3-C,D]PYRENE 
BENZOIB)FLUORANTHENE 
FLUORANTHENE 
BENZOIK]FLUORANTHENE 
CHRYSENE 
BENZOIA]PYRENE 
DIBENZIA,H]ANTHRACENE 
BENZIAJANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANE S E- NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

NiMo MGP Site Fulton, NY - Area 2 Church Worlcer

ADULT WORKER (RME)
Carcinogenic CDIs and cancer rislts

• Inhalation of indoor a ir .

lA lA lA Averaging
inhalation exposure exposure Exposure Body time

rate time frequency duration weight (cancer
(m3/hr) (hr/d) (d/yr) (yrs) ()cg) ) (d)

1.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 255501.02 4 , 250 25 70 255501.02 4 250 25 70 255501.02 4 • 250 ^ 25 70 255501.02 4 250 25 70 255501.02 4 250 ■ ■ 25 70 255501.02 4 250 25 70 255501.02 4 250 25 70 25550

CDI
(mg/)cg-day)

Inhalation  
slope factor 1/  (mg/)cg-day)

Cancer
ris)c

0.029 5.2E-07

8.400
6.300
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Appendix H

CHEMICAL

ETHYLBENZENE
2,4-DIMETHYLPHENOL
4-METHYLPHENOL
TOLUENE
AROCLOR-1260
PYRENE
INDEN0(1,2,3-C,DIPYRENE 
BENZO(B1FLUORANTHENE 
FLUORANTHENE 
BENZOtK]FLUORANTHENE 
CHRYSENE 
BENZ0[A)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZ(AJ ANTHRACENE 
CYANIDE (FREE)
BENZENE
ALUMINUM
Mercury (inorganic)
IRON
MANGANE S E-NONFOOD
NICKEL
ARSENIC
BARIUM
BERYLLIUM
CADMIUM-WATER
COPPER
VANADIUM
ZINC
TRICHLOROETHENE
ACENAPHTHENE
FLUORENE
NAPHTHALENE
2-METHYLNAPHTHALENE
ACENAPHTHYLENE
PHENANTHRENE

NiMo MGP Site Fulton, NY - Area 2 Church Worlcer

ADULT WORKER (RME)
Non-cancer CDIs and hazard quotients (HQs)

Inhalation of indoor a ir .

lA lA ■ lA Averaging
inhalation exposure exposure Exposure Body time

rate time frequency duration weight (non-cancer
(m3/hr) (hr/d) (d/yr) (yrs) (kg) (d)

1.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 • 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 91251.02 4 250 ' 25 70 91251.02 4 250 ' 25 70 91251.02 4 250 25 70 91251.02 4 250 25 70 9125

CDI
(mg/lcg-day)

C Inhal RfD 
(mg/lcq-day)

HazardQuotient

0.00170
0.00100
0.00009

0.00014
0.00001
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I:\DIV76\PROJECTS\l 11808I\5_RPTS\HHRA\APPH_SAS.WPD Page H-80



Appendix H

NiMo MGP Site Fulton, NY - Area 2 Church Worker

ADULT WORKER (RME)
Cancer Ris)c and Hazard Index Summary Table

Inhalation of indoor a ir . 5.2E-07 5.4E-01
Total 5.2E-07 5.4E-01

O’Brien & Gere Engineers, Inc. -  10FEB99 - RAPR0G7.SAS

February 10, 1999
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law (Tile 17 U.S. C<Se).

I  T h e  in tru sio n  in to  and  subsequent accu m u latio n  of 
contam inant vapors in  b u ild in g s an d  fa m ily  dw ellings is  
of concern for health  and safety reasons. W hen preparing  
environm ental and h e alth  risk  assessm ents, one m ust be 
able to q u an tify th is exposure pathw ay in  order to decide  
if site-sp ecific co n d itio n s correspond to unacceptable in 
door contam inant vapor concentrations. Fo r cases in  w hich 
contam inated-site so il clean up  levels can be negotiated  
based on site -sp ecific co nd itio n s, a related problem  is  the 
determ ination of resid ual contam inant levels below w hich  
associated adverse health effect risks are deemed negligible. 
Unfortunately, there are cu rrently no accepted m odels for 
predicting vapor in tru sio n  rates, and there is  considerable  
debate over w hich transp o rt m echanism s govern the pro
cess. T h is  paper p resents a  h e u ristic  m odel for screen- 
ing-leveFcalculations. It  incorporates both convective and  
diffusive m echanism s, as w ell as co n tam in an t so il, and  
building foundation pro p erties. Sam p le ca lcu la tio n s are  
presented for a  range o f param eter values to illu strate  use  
of the m odel and the re la tive  co n trib u tio n s o f in d iv id u a l 
transport m echanism s.

Introduction
T h e  in tru sio n  an d  sub seq uen t a ccu m u latio n  of radon  

vapors in  com m ercial b u ild in g s and fam Uy dw ellings has 
received considerab le atten tio n  in  the la st decade. O f  
growing interest is the related problem  of vapor transp ort 
from contam inated so ils in to  b u ild in g s an d  dw ellings.
When preparing h e alth  an d  en viro nm en tal risk  assess
ments, regiilators m ay require one to determ ine a  resid ual 
contam inant level below  w hich the associated  adverse  
health effect risk  is  deem ed negligible. T o  accom plish this, 
however, predictive transport m odels are required. D espite  
the attention focused on radon intrusion, no such validated  
models are availa b le .

Th e current level of understanding is that both diffusion  
and convection contribute to vapor in trusio n , and  specific  
site characteristics w ill determ ine the significance of each. 
N azaroff et a l. (1) attem p ted  to  correlate radon concen
trations in  basem ents w ith  b u ild in g  am b ient pressure  
differences, w ind speed, tem perature iM erences, soil radon 
activity, and indoor a ir-ezcb an g e rates. In  sum m ary, for 
the three dw ellings stu d ie d , ty p ic a l b u ild in g  im d erp res- 
surizations (am bient basem ent pressure drop) ranged be
tween 1 and 50 P a , an d  radon in tru sio n  rates in creased  
with increasing b u ild in g  underpressurization. Th rough the 
use of a tracer gas and  co ntro lled  b u ild in g  und erp ressur
ization, N aza ro ff et a l. (2) stu d ie d  the co up ling  betw een 
building u n d erp ressu rizatio n , in d u ced  so il d ep ressu riza- 
tion, and flow of so il gas to a  b u ild in g . In  another fie ld  
study, H odgson et a l. (3) stu d ie d  the transp o rt of vapors 
from a la n d fill to a  re sid e n tia l basem ent; th ey concluded  
that convective transp ort was negligible for the conditions 
at that site. B y  build in g a  scale m odel of a build in g, A rnold  
(^) attem pted to co rrelate b u ild in g  u nd erp ressu rizatio n, 
wind speed, soil type, so il gas in trusio n rates, and pressure 
d istributions in  su rro u n d in g  so ils.

Attem pts to m odel radon in tru sio n  have produced both  
aem ianalytical so lu tio n s find d e ta ile d  n u m erical codes. 
Landm an (5), who considered o nly vapor-phase diffusio n,

O n n .Q iR Y /Q i /n o o c . i i^ c c n o  < n /n  i?' l o q i  A m erican  C hnm lca l S oc ie tv

m odeled radon transp o rt through cra ck s in  sla b s and  
p red icted  th a t a  slab  w ith 1 %  open cra ck s b y area w ill 
reduce the radon flux b y 7 5 %  relative to the case of a  bare 
d irt floor. I.4uidm an and  Cohen (6) later trie d  to sim p lify  
th is  an alysis and incorporate convective tra n sp o rt C ^ e r  
authors, such as Zap alac (7), haye attem pted to m odel and  
m easure radon fluxes through in ta ct (i.e ., no m acroscopic 
cracks) concrete b arriers.

R e ce n tly , n u m erical m odels have been em ployed b y  
G arb esi and Sextro (8) and Loureiro  et aL (9). T h e  form er 
m odel soil gas entry through "perm eable” m ils , rather than  
through cracks and openings, and p re d ict reasonable so il 
gas entry rates for the cases studied. T h e  latter couple soil 
gas flow field  solutions w ith a contam inant transport m odel 
to  p re d ict rad on in tru sio n  rates th ro ug h cra ck s an d  
openings in  basem ent floors and w alls. I t  should be noted  
th a t one m u st be carefu l when extending re su lts and  
co nclusio n s from  radon in tru sio n  stu d ie s to the problem  
addressed in  th is  stu d y. In  the case o f radon in tru sio n , 
vap o rs are ty p ic a lly  generated w ith in  the so il m a trix  ad 
ja ce n t to the foundation, w hile contam inant vapors of the  
typ e  d iscussed  in  th is  report m ust m igrate from  a  source 
lo cated  a  d istan ce  from  th e b u ild in g .

T h e  goal o f th is w ork is  sim ilar to those of N azaro ff (10) 
a n d  N aza ro ff a n d  Sextro  ( I l ) \  we w ant to develop a  less 
co m p u tatio n ally  com plex screen in g -leve l m odel for esti
m a t e  contam in an t vapor in tru sio n  rates. N aza ro ff (10) 
o utlined  a  se m ia n a ly tica l approach for p red ictin g  indoor 
radon concentrations in  the lim it of convective-dom inated  
transport, w hile N azaroff and Sextro (11) described a  more 
e m p irical tech niq ue based on a  site -sp e cific  in  s itu  m ea
surem en t H ere  we u tilize  the results and  observations of 
these authors to form ulate a  heuristic m odel for predicting  
the in tru sio n  rate o f co n tam in an t vapors in to  b u ild in g s  
through foundations in  a  m ore general scenario: contam 
in a n t vapors o riginating  an a rb itra ry  d istan ce aw ay from  
a b u ild in g . T h is  m odel can  be used as a  r is k  assessm ent 
screen in g -leve l tool; it  can be used to id e n tify  site s, or 
co n tam in an t levels, for w hich co n tam in an t exposures 
through a  vapor in h a la tio n  pathw ay m ay cause adverse  
health effects. It  can also be used as a  tool to help id en tify  
site s where m ore d etailed  nu m erical sim u latio n s or fie ld  
sam pling are appropriate. Below , the b asis for the m odel 
is  d iscu ssed , m odel eq uatio ns are d erived, a n d  sam ple  
ca lcu la tio n s are presented th a t illu stra te  the use o f the 
m odel.

H euristic M odel Basis

W h ile  the form al developm ent of the h e u ristic  m odel 
is  presented below , it  is  necessary to  id e n tify  re levan t 
phenom ena th a t govern contam inant vapor transp o rt into  
dw ellings. In  the follow ing section, a d im ension al analysis 
is  conducted to  assess the re lative  im portance of each  
phenom enon. T h e  transport of contam inants through soil 
m atrices is  often m odeled b y solving  the follow ing tran s
p o rt equation;

dZ^iCi

- J —  +  L u r V C i =  L V .D i« « V C . -I- Z R i  (1)
O t i i  i
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where t is  a su b scrip t th a t sp ecifies the phase (i.e ., v  =  
vapor, s =  sorbed, f  =  fie e  phase or p re cip itate , an d  m  =  
soU m o isture), t  is  tim e (s), e,- is  the volum e fractio n  of 
phase i  (volum e of phase {'/volum e of so il, d im ensionless), 
C,- is  the co n ce n tratio n  o f co n tam in an t in  p h ase i  

•/volume of phase i,  g/cm ®), u ; is  the D a rcy  velo city  
^lector associated w ith phase i  (cm /s), V  is  the d el operator 
U /c m ), Dj*® is  the effective porous m edium  d iffu sio n  
coefficient of co ntam iiiant in  phase i  (cm V s), and R/ is the  
form ation rate o f co n tam in an t in  phase i  (g/cm ® -s).

F o r the sp e cial case where re sid u al co n tam in an t levels 
are low enough that no contam inant fre e-liq u id /p red p itate  
phase is  present in  the so il pores, und er e q u ilib riu m  con
d itio n s co ntam in an t levels in  the vap o r, sorbed, and so il 
m oisture phases are often assum ed to be pro p o rtio n al to  
each other and the total contam inant level [Johnson et aL 
(12)]. E q u atio n  1 can then be w ritten in  term s of a single  
p b ^ e  concentration. O ne can assum e, w ithout a n y  loss 
of generality, th a t contam inant levels in  the so il m oisture  
{ind vapor phases are related  b y a  H e n ry ’s law  co nstan t, 
H  (cm® of H jO /cm ®  of vapor):

T a b le  I .  D e p e n d e n c e  o f  P e  on  S o il T y p e *

C v = (2)

A  similar equation can be w ritten  for the re latio n sh ip  
betw een sorbed and so il m oisture phases, except th a t H  
is  replaced b y  a sorption co e fficie n t I f  one assum es th a t 
diffusive transport is sign ifican t o nly in  the vapor and so il 
m oisture phases, then it  follow s from  eq 2 t l^ t

L V . D i * « V C i  =  V . ( D v * *  +  =  V - D > « V C „  ( 3 )

where D ^ ,  defined by eq 3 , is the “effective porous m edium  
diffusion coefficient based on vapor-phase concentrations’’, 

le effective porous m edium  d iffu sio n  coefficients 
d are related to the pure com ponent m o le c i^  

iv itie s in  w ater and  a ir, D**»° and  D “ , to ta l so il po
ro sity , tx =  (£v +  £„), v a p o r-fille d  p o ro sity, an d  m ois
tu re -fille d  p orosity, £„, b y the M iU in g to n -^ u irk  [B ru e ll 
and  H oag (13)] expression:

oiuusu
^ ^ T b e e f
M d A
^ ^ n f f u s i

( f f .

and

=  D “^£v®'®®/«T*

(4)

(5)

where and «v are related to the m oisture content 
(cm® of H 20/g  of so il), and  the b u lk  so il d ensity pt (g/cm®):

and

O b

«v =  «T “  O b

(6)

(7)

Fo r m ost com pounds (except those w ith very Hmall H en ry’s 
law  constants), the co n trib u tio n  due to  d iffu sio n  through  
the so il m oisture w ill be in sig n ifica n t in  com parison w ith  
vapor-phase d iffu sio n .

F o r the purpose o f th is  a n a ly sis, we a lso  assum e th a t 
sig n ifican t convective tra n sp o rt o ccurs o n ly  in  th e  vapor 
phase, and vapor flow  is  describ ed  b y  D a rcy ’s law :

ky
(8)

iere ky is  the so il p erm eab ility to  vap o r flow  (cm®), p is  
the vapor viscosity ^ /cm * s), P  is the pressure in  the vapor 
phase (g/cm>s®), and  Uy is  the vap o r-p h ase m ass-average  
velo city (cm /s).

soil type permeability, ky (darcy or 10"* cm*)
sQt
silty sand 
fine sand 
medium sand

0.01- 0.1
0.1-1
1-10
10-100

Pe
0 . 0 8 - 0 . 0 8
0.08-0.8
0.8-8
8-80

"Pe = (l!vAPA)/D*“#Lp). where AP, = 10 Pa = 100 g/cm-s* « 
10^ atm, = 0.087 cm*/s (benzene at 20 "C); = 1.0 x ioh
cm*/s; H =  0.18 cm* of HjO/cm* of vapor (benzene at 20 *C); ■
0.38; S. 0.07 g of HjO/g of soil (sandy soil at field capacity 
moisture content); * 1.7 g of soil/cm* of soil; m *= 1-8 X lo^
g/cm-s; Ln = Lp; Z),"» = 0.087 cm*/s x (0.26“ */0.38*) = 6.8
X  1Q-* cm*/s._____________________________________________

In sertin g  eqs 3  and 8 in to  eq 1 and nondim ensionalizing  
th e  re su ltin g  equation y ie ld s

d £ e ,C .'

V *

(V*Cv*) = 

kyAPyL^
V*C y* +  Z R i*  (9)

A ir S o u r

where A P , is  the reference or characteristic indoor-outdoor 
pressure d ifference a n d  * denotes no n d im en sio n al varia 
bles:

Ci* =  C i/C r  V *  =  L p V  P *  =  P /A P ,  

t *  =  t(kyA P ,/LpLD p) R i* =  RiLpLoR/CJtyAP,

w here C „  L p , a n d  L/> are ch a ra cte ristic  concentration, 
d iffu sio n  p a ^ w a y  length, and convection pathw ay length 
values, re sp ectively, chosen to give the dependent con
cen tratio n  va riab le  and d e rivative s of C,* and  P *  m agni
tu d es of o rder u n ity . T h e n  the d im en sion less group

IfevA P rLD /D ^M Lp ) =  P e  (10)

determ ines th e  re la tive  sig n ifican ce  of convective and  
d iffu siv e  tra n sp o rt m echanism s. H ere P e  is  the Peclet 
num ber, expressed in  term s o f th e  d riv in g  pressure APp 
I f  P e  »  1 ,  convective tran sp o rt dom in ates; if  P e  «  1, 
d iffusive transp o rt dom inates. N ote th a t the P e cle t num 
ber defined b y  eq 10 contains two length scales L p  and  Lp- 
T h is  is  appropriate for the problem  o f contam inant vapor 
in tru sio n  in to  b u ild in p , w here th e  ch a ra cte ristic  length  
scales for d iffu sio n  and  convection m ay be quite d ifferent 
L o g ic a l ch o ices for L p  an d  L p  are th e  contam in an t 
so u rce -b ase m e n t sep aratio n  a n d  the d istan ce  between 
ground su rface  and  th e basem ent floor, resp ectively.

I t  is  u sefu l to  exam ine the m agnitude o f P e  before for
m u latin g  a n y  sim p le r vapor in tru sio n  m o d ek. B ase d  on 
th e  N aza ro ff et a L  (1 ,2 )  stu d ie s, ty p ic a l values o f A P , are 
1 - 1 0  P a  ( 10 -10 0  g/cm -s® ), so we w ill choose the follow ing  
rep resen tative param eter va lu e s: A P , =  10  P a  *  10 0  g / 
cm-s® =  lO"^ atm ; -  0.087 cm ® /s (benzene a t 20 “C );

=  1.0 X  10“« cm ®/s; H  = 0 .18  cm® o f H jO /cm ®  of vapor 
(benzene a t 20  **C); <x =  0.38; =  0.07 g of H jO /g  o f soil
(sand y so il a t  fie ld  cap a city  m oisture content); pi, =  1 .7  g 
o f soil/cm ®  o f soU; p ® 1.8 X  10 ^  g /cm -s; L p  =  L p . T a b le  
I  presents valu es for P e  for d ifferent so il types. W h ile  B„, 
ex, Pb, an d  hence w ill vary  w ith  so il t ^ e ,  it  h as been
assum ed th a t a ll so ils liste d  in  T a b le  I  have sim ila r total 
p o ro sities, so il m o istiire  co ntents, an d  b u lk  d e n sitie s (an 
assum p tio n th a t w ould not be v a lid  for com paring sand y  
an d  clayey so ils). T h e  d iffu sio n  coefficients in  w ater and  
a ir are also oom pound-spedfic; however, com pounds whose 
m o lecu lar w eights range from  70  to  300 have d iffu sio n  
co efficien ts th a t d iffe r b y  o n ly  a  facto r o f ~ 2  [L y m a n  et 
a l  (14)]. O f the param eters ap p earing  in  eq 10 , the soil
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a n ^

a o ^

Air Snamiines

Figure 1. Vapor bilmslon scenario.

perm eability, ky, is  th e  m ost v a ria b le  a t an y given site ; it  
is not u n u su a l for ky to v a ry  b y 3  orders o f m agnitude  
across a  site  the si2e of a  t y p ic ^  re sid e n tia l lo t. A s can  
be seen in  T a b le  I ,  P e  ranges between 0 .0 1 and  10 0  for the  
soil types listed  there. T h e  significance of th is  observation  
is that a n y  vapor in tru sio n  m odel based o n ly  on eith er 
convective or d iffu sive tran sp o rt m echanism s cannot rea
sonably describe the relevan t phenom ena over the typ ica l 
range o f so il types. A n y  proposed m odel, therefore, m ust 
m clude both tran sp o rt m echanism s.

Form ulation of the H euristic  M odel
T h is  d iscu ssio n  w ill be lim ite d  to  problem s in  w hich  

chem ical or b io lo gical transform ations are not sig n ifican t 
(i.e., Ri =  0). R e c a ll th a t the goal of th is  developm ent is  
to produce a p redictive m odel su itab le  for screenin g-level 
calculations. G iv e n  th a t b io lo gical transform ations in  the  
unsaturated zone are p resen tly not very w ell understood, 
it is not ap p ro p riate to attem p t to incorporate them  in to  
this le ve l of m odeling. T h e  reader sh o uld  u n d erstan d , 
however, th a t d egrad ation due to  m icroorganism s does 
occur; a n y  m odel th a t in clu d e s them  w ill p re d ict low er 
intrusion rates th a ii the m odel presented here (unless the  
contam inant o f concern is  produced b y  th e  b io lo g ical 
transform ation).

A t th is p o in t we w ill re strict the an alysis to steady-state  
(no n dim inishin g  source) problem s, although it  w ill be 
shown later how one m ight adapt the results to dim inM ung  
source problem s. F ig u re  1  presents a  sim p lifie d  sketch of 
the problem  under consideration , in  w hich a  contam in ant 
vapor source of co n cen tratio n  C,oure« lo cated som e d is 
tance below  the floor o f a  basem ent or b u ild in g  sla b . 
We w ant to  p re d ict th e  in tru sio n  rate of vap o rs in to  the  
building. T o  acco m p lish  th is , the follow ing assum p tio ns 
are m ade:

(i) C o n ta m in a n t vap o rs e n ter stru ctu re s p rim a rily  
through cra ck s and openings in  the w alls an d  foundation  
(electrical o u tlets, w a ll-flo o r seam s, sum p d ra in s, etc.).

(ii) C o n vective tran sp o rt is  lik e ly  to be m ost sig n ifican t 
in the region very close to a  basem ent, or foundation, and  
vapor velo cities decrease ra p id ly  w ith increasing  d istance  
from a  stru ctu re .

(iii) V ap o r-p h ase  d iffu sio n  is  the d o m in an t m echanism  
tor tran sp o rtin g  co n tam in an t vapors from  contam infm t 
Sources located away from  the foundation to the soil region

the fo u n datio n . • -
(iv) A ll co n tam in an t vapors o rig in atin g  from  d ire ctly  

oelow the basem ent w ill enter the basem ent, unless the

floor and w alls are perfect vapor b arriers.
A ssum ption i  reflects the curren t th in k in g  th a t vapor 

in tru sio n  is  m a in ly  due to cracks, seam s, and openings in  
basem ent floors and w alls, w hile ii and ii i are based on the 
a n alysis presented above, the P e cle t num bers appearing  
in  T a b le  I ,  and analogy to know n so lutio n s o f flu id  me
chanics problem s. In  th is sim p listic m odel, contam inants 
vo latilize  from  the source and diffuse tow ard the founda
tion. W hen convection is  significant, they are “swept” into  
the b u ild in g  through cracks; otherw ise, the co ntam in an t 
vapors d iffuse through the cracks and openings. A s
sum ption iv  restricts contam in an t vapors from  leakin g  
around a  b u ild in g  to ground surface an d , therefore, adds 
a level of conservation to the m odel. V ap o r leakage to the 
surface w ill be sig n ifica n t w henever the resistance to  
transp ort into  a  b u ild in g  is  m uch greater than  the resist
ance to transport to groim d surface, such as build ings b u ilt 
on re la tive ly  in ta ct slab  foundations. It  sh ould  be noted  
th at the fin a l results w ill not be lim ited  b y the v a lid ity  of 
assum ption i; if  one follow s the analysis below for the case 
where vapors are transported through in tact porous walls,, 
the fin a l equations are id e n tica l in  form  w iff  the results 
presented below (th is w ill be show n later).

In  ad d itio n  to assum ptions H v  liste d  above, there are 
also assum ptions inherent in  the sim p listic  m athem atical 
m odels described below . O n e-d im en sio n al tran sp o rt 
m odels form  the b asis for the h e u ristic  m odel; therefore, 
it  is  assum ed th at the so il is  hom ogeneous w ith in  any  
h orizon tal plane w ith respect to effective d iffu sio n  coef- 
fidents (heterogeneity in  ^ e  vertical direction is  accounted 
for). A lso, it  is  assum ed th a t convective vapor fiow in  the  
region near the foundation is  uniform . T h is  assum ption, 
how ever, does not p red u d e ap p licatio n  of the m odel to 
scenarios where there is a  uniform  layer of gravel adjacent 
to the foundation; in  fact, the id ealizatio n  describ ed  in  
assum ption ii accurately represents th is scenario, and one 
o n ly needs to be sure to p red ict the so il gas en try rate  
b a s ^  on properties of th is region (and not the perm eability 
of surrounding so ils).

In  the follow ing, the h e u ristic  vapor in tru sio n  m odel is 
form ulated by com bining approxim ate m athem atical de
scrip tio n s of the re levan t transp o rt phenom ena:

(a ) D iff u s iv e  T r a n s p o r t  fro m  th e  S o u rc e  to  a  R e 
g io n  n e a r th e  S t r u c tu r e . A s described above, it  is  as
sum ed th at contam inant vapors are transported from  the 
contam in an t source to a  region near the stru ctu re, p ri
m a rily  b y a m olecular d iffu sio n  through pore vapor and  
so il m oisture phases. T h e  rate can be approxim ated b y  
the expression

( 1 1 )

where E i  is the m ass-transp o rt rate tow ard the structure  
(g /s), A b is the cross-sectional area through w hich vapors 
pass (cm®), C .0U11* “  the vapor concentration a t the con
tam in ant source (g/cm ® ), 0^0 is  the vapor concentration  
in  the region near the structure (g/cm®), L t  is the distance 
from  contam inant source to foundation (cm ), and  Z>t*® is 
the “overall” effective porous m edia d iffu sio n  coefficient 
based on vapor-ph ase concentrations for the region be
tween the source and foundation (cm ® /s).

T h e  cross-sectional area, A b , can be approxim ated by  
the total basem ent area (floor and w alls). A ssum ing th at 
convection, when sig n ifican t, b  only dom inant in  a region 
very near the foundation allows us to approxim ate the total 
d iffusio n length, L t , as the d istan ce between the source 
and foundation. T h e  so il p erm eab ility to vapor flow, 
b u ild in g  u n d erp ressurizatio n , and p h ysica l settin g  w ill 
determ ine the a ctu al th ickn ess of the co nvectio n -do m i
nated region, w hich w ill increase w ith increasing perm ea-



b P ity  to vapor flow  and increased b u ild in g  underp res- 
su rizatio n . In  general, tbe unsaturated  so il zone m ay be 
com posed of several so il types w ith varying  m oisture  
contents and porosities, and the effective o v e r ^  diffusion  
coefficient for a  region between z  =  0 and z -  L f  is

=  \ r ^ d z /D * « ( z )
- I

( 12 )

where D *H z)  is  the effective porous m edia d iffu sio n  
coeffident a t z, w hich is a function of the contam inant type 
and  so il ch a ra cte ristics as defined b y eqs 3 -7 .

F o r system s com posed of n  d istin ct so il layers defined  
b y thicknesses L , and  uniform  effective o verall porous 
m edia d iffu sio n  coefficients eq 12  reduces to

i-O
(13 )

(b ) T r a n s p o r t  fro m  S o il G a s  in to  B u ild in g . T h e
transp o rt of co ntam in an ts from  so il gas ad jacen t to a  
foundation is  assum ed to occur b y a  com bination of con
vective and d iffu siv e  tran sp o rt m echanism s. A s a  first  
approxim ation, the steady-state, one-dim ensional solution  
to eq 9 for vapor tran sp o rt through a crack (or porous 
m edium ) w ith  a  co nstant uniform  convective velo city  
(Qmi/Acack) “  used to predict the total rate of contam inant 
in tru sio n  in to  a  b u ild in g :

p - o  r
"  “ [1 -  e x p ( Q „ o L „ e k /'D ^ A ^ ) ]

where £  is  the entry rate of contam inant into the building  
(g /s ), QkU is  the vo lum etric flow  rate o f so il gas in to  the  
b u ild in g  (cm ® /s), is  the effective vapor-pressure  
d iffusion coefficient through the crack (cm V s), is  the 
th ickn ess o f the foundation (cm ), Cbujidiog is the contam i
nant vapor concentration in  the buflding (g /cm ^ , and A >,

the area of cracks/openings through w hich contam inant 
ipors enter the b u ild in g  (cm*).
T h e  o nly "unknow n” in  eqs 1 1  an d  14  is  the so il gas 

co ntam inan t co ncentratio n, C ^a, w hich can be obtained  
b y  req u irin g  th a t the rates and E  be equal a t steady  
state. T h e  re su lt

CioB ~

-'building

rj D t *"Ab ' J «
^•ource

Qtoobr

1 / .Dt *«Ab '
/

, / Q«oI)Lt
exp

^enck
- 1

QioaZ-cwek I  J  

QioaOcndi \
[ d ^ a ^ I

(15 )

can be su b stitu ted  in to  eq 14  to o b tain  E , the rate of 
contam inant entry into  a build ing through the foundation:

/  Q,oflI«cr«ck \

Cbuildi^
•

/ D t **Ab '
•

^•ourct
t t / Qiofl/TP» 1

exp
,

(  Q toobenek \  .

len eq 16  is  w ritten th is  w ay, £  is  the pro duct of the  
steady-state d iffu sive  rate of contam inant transp o rt from  
a source to a bare d irt floor foun dation (first term  on

rig h t-h an d  side) and  a  facto r co n tain in g  a  num ber of d i- 
m ensionless groups w hose sig n ifican ce  w ill be discussed  
below.

In d o o r A ir  Q u a lit y . E q u atio n  16  can be incorporated 
in to  a ste a d y-state  m ass b alance for a basem ent (or 
build in g) to produce an e x p lic it expression for the indoor 
co ntam in an t vapor. A ssu m in g  no other contam inant 
sources or s in k s (i.e ., so rp tio n to w alls or fu rn itu re ) and 
a w ell-m ixed  buU ding, th is  expression can be w ritten

Qbuildiiic^buildiiis — ^  (17)

w here denotes the basem ent (or b u ild in g ) ven ti
lation rate, expressed as a volum etric flow rate. O ften, this 
term  is expressed as the product of an "air-exchange rate’  
and a  basem ent (or b u ild in g) volum e; how ever, here these 
term s are com bined in to  QbuBdiar S u b stitu tin g  eq 16  into 
eq 17  and rearranging y ie ld s

x'buildifig

exp|

C*b„adi„,x

I  QioilLeaek \

' D t ««A b  ■ 1 ■Dt * ® A b '

Qbuildinf/T*
■r

/  QioilI«e»ek \

(18

where

C *ibufldios
Qbuadin*/T

(19)

In  eqs 18  a n d  19 , C*buadin  ̂ represents the indoor vapor 
concentration correspondm g to the case w here vapors 
diffuse from  th e source to a  bare so il foun dation. A s w ill 
be derived la te r, th is  is  the lim itin g  case in  w hich  
becomes very sm all and the d iffu sio n ^  resistance through 
the basem ent flo o rs/w a lls is  sig n ifica n tly  less th a n  the 
d iffu sio n al resistance through the so il zone betw een the 
contam inant vapor source and b u ild in g . E q u atio n  18  can 
also be arranged to produce the "attenuatio n coefficient’  
or.

( 20)

or eq u ivalen tly  

D t * " A b

Q tnim at^

(  Qtoa^enek \  / \  (  Q i^ a te k  \  .

/  Q io flLo ,^ \

(21

B o th  eqs 18  and 2 1 depend on three dim ensionless groups: 

Q »o/<«ek / 3 t ‘ * A b  Q„„

■ D t *«A b  ' t ' D t " A b '

QbaSUia^
+

Q iodL t

D ^ A .cnek QbuiUiar/^ Qbaadinc

T h e  first represents the e q u ivalen t P e cle t num ber for 
tran sp o rt through the fou n datio n , the second is  tbe at
tenuation co efficient (as d efined in  eq 20) for d iffu sio n - 
dom inated transp ort from  a  constant source to a  bare dirt 
floor, and the th ird  is  the attenuatio n co efficien t for con
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vective tran sp o rt from  a  source located ad jacen t to  the  
building.

A t th is p o in t it  is  useful to exam ine the behavior pre
dicted b y eq 21 in  certain  lim itin g  situ a tio n s, in  order to 
verify th a t the m athem atics represents th e  phenom ena 
incorporated into th eir d erivation and th a t the results fa ll 
w ithin appropriate bounds:

(a ) ( 6 »flX 'a ie k /J^ “ “ ^-^eriek) “ *“ *• In  th is  lim it con
vection is the dom inant transport m echanism  through the 
basement (building) floor and w alls. E q u atio n  21 b e ^ m e s

lim
Q to ifa u ik .

crack

Q k o L t

( 22)

+  1

I f  the source lie s d ire ctly  beneath the foundatio n (L t  - *  
0), then a  —  Q «,a /Q bu ad iiir  w hich is  the proper re su lt for 
convection-dom inated tran sp o rt of a vap o r stream  w ith  
concentration I f  the source is  “far" from  the
basem ent (i.e ., D t^ A b /Q m b L t -*  0), then transp o rt is  
lim ited b y d iffu sio n  from  the source to foxm dation, and  
a N o te  th a t in  the U m it
Q u ifo K k /D ^ ^ A c n ^  -*  ® the re su lts are indep endent of 
the cracked area o f the floor an d  w alls. T h is  is  because 
contam inant vapors are swept in to  the b u ild in g  as fast as 
they are transported to the soU ad jacen t to  the floor and  
w alls.

(b) (© ioO 'Lojck/-0“ *^«Mek) 0. In  th is lim it diffusion  
is the d o m in an t tran sp o rt m echanism  through the base
ment floor and w alls, and  eq 21 reduces to

Q i^ c n e k
h m -— ------------—  0

D t *® A b

Qbuadia«lT (23)

1  +
’ D t *® A b ‘ :Dt * " A bL ^  ‘

Q b u iU m flT

Equation 23 contains two d im ensibnless groups. A s d is
cussed above, D>r**’A i»/Q >.rfu«jL r  represents the attenuation  
coefficient for diffusive transport to  a bare d irt floor. T h e  
second d im ensionless group, Dt**^AbL,.^,v /D °* '* A „ .,v L t . 
is a m easure of the d if ^ io n  rates through the so il relative  
to those through the floor and  w alls. I f  D t* ”A b L ^ v /  
D ^ A ^ c k lr t  «  1 . then ® “ * D>r^An/O w . H X r because  
I^T"®AB/QbuadiniI'T w ill ty p ic a lly  be m uch less th an  u n ity  
unless 0 0 0  —  0. I f  D 0 A ^ X j I / ^ A , „ a J ^  »  1 , then  
a — D °^ A a n \IQ \a u 0 £ e n ^ >  w hich is  th e  appropriate  
attenuation coefficient for transport from  a  source located  
adjacent to the floor and w alls. W hen D £ ^ A ^ a v ik l  

»  I .  then d iffu sio n  through th e floor and  
walls is the rate lim itin g  m echanism , and  there is  a vapor 
concentration “b u ild u p ” below the b u ild in g  or basem ent

(c) Qbuiidim T h is  lim it corresponds to  a  perfectly  
sealed basem ent, m ust also approach zero, and the  
model predicts that a  —  1 ; th at is, A e  indoor contam inant 
vapor concentration approaches the co ntam in an t vapor 
concentration in  the so il gas.

Sample Calculations

O n the basis of the analysb  above, it  appears that m odel 
predictions fa ll co rrectly w ith in  th e  ap p ro p riate bounds 
for a ll lim itin g  cases exam ined. T h e se  re su lts, how ever.

T a b le  I I .  P a r a m e te r  V a ln e e  U eed  T o  G e n e ra te  F i f o r e e  2 -S

A b =  7 m  X  10 m  +  2(2 m  X  7 m) +  2(2 m  X  10 m) •  138 m* ■  
138 X 10« cm*

LoKi •= 6 in. * 15 cm
QbuiUii, >  7 m  X  10 m  X  3 m  X  0.5 volume ezchanges/h «  105 

=  2.9 X  cm*/s 
D "  =  0.087 cm*/a (benzene)
D"*® = 1.0 X 10+ cm*/s 
H = 0.18 cm* of H 20/cm* of air (benzene)

= 0.07 g of HjO/g of soil 
«T = 0.38 cm*/cm* of soil 
Pk “ 1.7 g/cm*
A P  1.0 Pa -  10 g/cm-8*__________________________________

give no in d ica tio n  o f w hat “ty p ica l"  values o f these d i
m ensionless groups m ight be. I t  is  usefu l a t th is  p o in t, 
therefore, to exam ine m odel predictions for a  sam ple case. 
C o n sid e r a l O m X 7 m X 3 m  (length x  w id th  x  height) 
basem ent whose floor lies 2 m  below grade. I t  is  assum ed  
th at the flo o r/w all cracks and openings are fille d  w ith dust 
and d irt characterized by a density, porosity, and  m oisture  
content sim ila r to th a t of the u nd erlying  so il. M o d el p a
ram eters A b , Lcnck. ObufldiDT Ab . *t . “ d Pb are
given in  T a b le  n . l l i e  rem aining unspecified param eters 
are the convective flow  rate from  the so il in to  th e  base
m ent, Qk s , the area o f cracks, A g^kt th e  d istan ce  
betw een contam inant source and  the fo u n datio n , L y . 
T h e  so il gas flow  rate, Q mui, is  lik e ly  to  be d ep end ent on 
the basem ent crack area, A « ,r i. soU type and  stratig rap hy, 
building underpressurization, and b a sm e n t geom etry. F o r 
sim p lic ity , how ever, we w ill estim ate as suggested b y
N aza ro ff (iO ):

'■enck
Q«.a =  -T T T T rS  n  7 «  1  (24)

U  In  [ 2 Z ,^ /r „ .e k ] -'cnck

E q u atio n  24 is  an  an alytical solution for flow  to a  cylin d er
o f length X g r i and radius located a  depth Z  v below
ground surface; th is is an id ealized  m odel for soO gas flow  
to  cra ck s lo cated  a t flo o r/w a ll seam s. H e re  A P , ky, and  
M are as d sfin ed  above. F o r th is sam ple problem ,
2 m  (as stated  above), is  taken to be th e  to tal 
flo o r/w a ll seam  perim eter d istan ce (34 m ), a n d  for con
siste n cy  is  given b y

'■(Mck ~  vAB/Xaadt (25)

w here the ra tio  i) =  A a„^ /A ^ , so th a t 0 <  <  1 . F o r
reference, ij =  0 .0 1 co rre sp o n d  to =  4 .1 cm  for the  
values of A b an d  X „ c k  given above; =  1  cm  corre
sponds to ij =  0.0025.

In  the N aza ro ff et a l. stu d ies ( i ,  2 ), estim ates for Q^in 
are in  the 280-2800 cm ®/s (1-10  m V h ) range, for induced  
b u ild in g  u n d e rp re ssu rizatio n s o f 5 -3 0  P a  a n d  very  
perm eable so ils (fe, >  10^  cm®). N o te  th a t 1  m ® /h corre
sponds to ~ 1 %  of the assum ed to ta l basem ent a ir  ex
change rate (0 .5 /h ). F o r the purpose of th is  sam p le c a l
cu la tio n  we choose A P  =  1  P a  (10  g /cm -s*), w h ich  is  
p ro b ab ly  a reaso n ab le lo n g -term  average v a lu e  for 
screening calcu latio n s.

F ig u re  2 presents so il gas flow rates p red icted  b y  eq 24 
for T} =  0 .0 1 an d  ri =  0.001. T h is  figure illu stra te s the  
strong dependence of Q„a on so il typ e, an d  a w eaker de
pendence on crack size (as reflected in  the value o f ri). F o r  
very perm eable so ils (kv ^  10^  cm®), the p red icted  Q,„a 
valu es are of the sam e order of m agnitude as th e  values  
observed by N azaroff ( i,  2 ). Fo r exam ple, Q^a ~  260 cm ®/s 
for ij =  0 .01 and k , =  1 x  1(T* cm®. F o r reference, m edium  
san d y so ils correspond to 10"® <  k» <  10^  cm®.

Fig u re s 3 -5  present predicted atten u atio n  co efficien ts 
a, for n =  0.01, and jj =  0.001, as a  fu n ctio n  o f k», for L t



FIgur* 2. Dependence of soO gas entry flow rates. D h i, on sofl 
perfneablllty, as predicted by eq 24 for the parameters listed In 
Table II .

Figure 3. Dependence df attenuation coefficient, a , on soil permea+ 
b l% , as predicted by eq 2 1 for the parameters listed In Table II  
and Ly -  0.

Figure 4. Dependence of attenuation coefficient, a , on soU permea- 
bOty, k„  as predcted by eq 2 1 f a  the parameters listed In Table I I  
and iy  -  100 cm.

-  0, 100, and  10 00  cm . R e ca ll th a t a  «  C i»ii* -^ / C  and
it  is  a  m easure o f b o th  th e  in d o o r co n tam in an t vapor 
concentration an d  contam inant vapor in tru sio n  rate. T h e  
results are plotted in  th is w ay to facilitate  com parison w ith  
n u m erical m o d elin g  re su lts presented b y  L o u re iro  e t a l  
(9). F ig u re  3  corresponds to tbe case w here th e  contam 
in an t vapor source lies adjacent to the buflding foundation  
(L f  -  0) and  is  ro u g h ly eq u ivalen t to th e  rado n in tru sio n  
scenario m odeled b y  toese authors. T h e  screening m odel 
p red icts re su lts th a t are in  good q u a lita tiv e  a n d  q u a n ti- 
ta tive a p e e m e n t w itb  the d e t a il^  n u m e rica l m t^ e lin g  

^ ^ i l t s  [Le., see Lo u reiro  et a l  (9), F ig u re  1 1 ] ;  both p redict 
a  (and hence the in tru sio n  rate) is  in d e i^ n d e n t o f k ,  

for "sm all” valu es o f k ,  and  becom es pro p o rtio n al to  h , a t 
“large" valu es o f ^  T h e  tra n sitio n  betw een these tw o 
regim es occurs n ear k ,  =  1(T* cm*. F o r ft, <  1 (T* cm*, the

F Ig m  5. Dependence of attenuation coefficient, a , on soil permea
bility, k„  ais aecficted by eq 21 f a  the parameters listed fo Table II 
and L t “  1000 cm.

so il gas flow  rate  through the cracks becom es so low that 
d iffu sio n  is  th e  d o m in an t tran sp o rt m echanism  and a  is 
therefore indep endent o f ft,. F o r ft, >  ICT® cm*, on the 
other hand, containm ent vapors are swept into the building  
p rim a rily  b y convection. In  th is lim it, a  —  Q,ea/Qhasuiat 
an d  becom es p roportional to the resistance to flow  (as 
m easured b y ft,). In  th is  case the proposed screening  
m odel p red icts 0 .001 < a <  0 .0 1 for lO"’  <  ft, <  lf i+  cm*, 
w hich happens to fa ll in  the range of values ty p ic a lly  re
ported for radon in tru sio n  studies. F ig u re  3  also indicates 
th a t the screening m odel p redicts a  dependence of in tru 
sio n rate and attenuation on the size of the crack, w ith the 
effect being m ore pronounced a t lower perm eabilities. As 
th e  crack  size  decreases, re sistance to both d iffusive  
tran sp o rt a n d  soU gas flow  in creases; th u s, a  is  alw ays 
p redicted  to be less for 17 -  0 .0 0 1 th a n  for 17 =  0 .0 1. T h e  
decrease in  flow  rate p redicted b y eq 24 is  appiarently not 
as sig n ifican t, how ever, as the increased resistance to 
d iffu sio n  through foundation cracks. T h u s , for p ractical 
purposes, it  can  be concluded th a t the effect of crack size 
on co n tam in an t vapor in tru sio n  rates w ill be re la tive ly  
in sig n ifica n t in  the lim it  o f co nvective-d o m in ated  tra n s
p o rt

Fig u re s 4 a n d  5 p resent m odel p red ictio n s for cases 
w here the co ntam in an t vap o r source is  located som e d is
tan ce L t  aw ay from  the foun datio n. In  each figure the 
dependence o f a  on ft, is  a  sigm oid al-shaped  curve, where 
a  becom es in d ep en d en t o f ft, in  the lim its  o f “large” and 
“sm all” so il p erm eabilities. In  the lim it  o f less perm eable 
so ils, so il gas flow  rates are so low  th a t vapor in tru sio n  is 
governed en tirely b y the relative rates of d i ^ i o n  through 
th e  so il a n d  fo u n d atio n . A s th e  so il becom es more 
perm eable, the “sweeping” of contam inant vapors into  the 
b u ild in g  b y so il gas flow  increases the in tru sio n  rate. At 
som e point, however, d iffusion from  tbe containm ent vapor 
source to the region o f so il gas flow  lim its  the rate of 
contam inant vapor tra n sp o rt F o r h ig h ly  perm eable soils, 
therefore, a  b eaim es indep endent o f ft, an d  o n ly  w eakly 
dependent on foun datio n properties. T h e  tra n sitio n  b ^  
tw een F ig u re s 4 and 5 a lso  illu stra te s th a t a  an d  the in 
tru sio n  rate becom e less d ependent on foun datio n prop
erties as L t  increases. T h is  is  eviden ced  b y  th e  conver
gence of the “low ” and “high ” ft, asym ptotes, an d  the tj ® 
0.(X)1 and 17 =  0 .0 1 predictions as L t  increases; in  the Uinit 
L t  d iffu sio n  through so il becom es the lim itin g
transp o rt m echanism .

Figures 3 -5  illustrate the necessity o f developing models 
th a t incorporate both convective and d iffu siv e  transport 
m echan isms. S in g le  transp o rt process based m odels can
n o t p red ict th e  w ide range of behavior exhib ited  in  these 
figures, nor ca n  th ey e x p lain  th e  d ifference in  the obser
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vations o f N a za ro ff ( i ,  2)  for rad o n in tru sio n , and  those 
of H odgson et a l. (3) for vap o r tran sp o rt o f co ntam in an t 
vapors from  a  la n d fill. T h e  sam ple ca lcu la tio n s also U- 
lustrate th a t the so il typ e can have a sig n ifica n t im pact 
on the indoor vap o r co n cen tratio n , sin ce  w ill be de
pendent on the so il p erm eab ility, and  the effective porous 
media d iffu sio n  co efficien t is  se n sitiv e  to  changes in  so il 
porosity a n d  m oisture co ntent. B ein g  an  a n a ly tica l solu
tion, eq 21 is  e a sily  used to  stu d y  the se n sitiv ity  o f m odel 
predictions over a  range o f reasonab le so il a n d  b u ild in g  
characteristics. T h e  m ajo r lim ita tio n  to p ra ctica l a p p li
cations o f the m odel is  the la c k  o f s ite -sp e cific  n values. 
It is n o t lik e ly  th a t su ch  valu es can  be e a sily  m easured; 
however, one can use the m odel to exam ine predictions for 
a re alistic  range of such  valu es in  order to  determ ine the 
effect o f th is  param eter a t an y given site . C le a rly , pre
dictions are insensitive to i; in  the lim it of “perm eable" soils 
and large source-found ation separations. A  re alistic range 
for r/ can be proposed b y considering p h ysica l realizations 
corresponding to sp e cific  values o f i;. F o r exam ple, it =  
0.01 corresponds to a  1 -cm -w id e crack  running the l e n ^  
of basem ent flo o r/w a lls every 100 cm .

It  sh o u ld  be noted th a t F ig u re s 2 -5  co n tain  m odel 
predictions for sp e cific  so il ch a ra cte ristics an d  buU ding  
dim ensions an d  are presented for illu stra tiv e  purposes. 
The re su lts sh o u ld  n o t be extrap o lated  to  other sites not 
corresponding to the chosen param eters.

Exten sio n  of Theory to R ela tive ly  Perm eable  
Foundation W alls

In  the w ork o f G arb esi and Sextro (8) it  is  assum ed that 
vapor in tru sio n  o ccurs through perm eable below -grade 
walls, rather than through foundation cracks and openings. 
On the b a sis o f th is  assu m p tio n , one can  follow  the ap
proach used to  d e rive  eq 21 to  o b tain  th e  follow ing  
equivalent expression:

D ^ A s  )
/  Q w il^ F

Q b u ild iB (4 V  ,

' D j ^^^Ab  ' 1 ' I > T * " A b '

Q b u U d io (4
+

Q i o a 4

(26

which is  s im ila r to eq 2 1 , except is  rep laced b y A b , 
is replaced b y D^, the effective d iffu sio n  coefficient 

through the porous foun datio n floor and w alls, and L g ^  
is replaced b y  the foun dation/w all thickness Lp . Equations 
4 -7  and 1 2  sh ould  be used to  calcu la te  D^. W h ile  eqs 26 
and 21 ap p ear sim ila r, th e y  can  p re d ict q u ite  d ifferent 
results. E q u a tio n  26 is  in d e p e n d e n t o f th e  area of 
cracks/o p en in g s because in tru sio n  is  assum ed  to occur 
uniform ly over the flo o r/w a ll area. F o r a  g iven Q ^ ,  
therefore, the so il gas ve lo city  thro ugh the flo o r/w a lls is  
lower for the perm eable flo o r/w aU  case. T h e  im p act of 
this is  th a t eq 26 m ay p re d ict th a t tran sp o rt through the  
foundation is  d iffu sio n  d o m inated , w hile eq 21 p redicts  
that it  is  convection dom inated, for a  given and Z)'***
=  £)F

Extension of the Theory to T ransien t Problems
E q u a tio n  21 p ro vid es a screenin g estim ate of indoor 

vapor co ncentratio ns, b u t does not acco u n t for depletion  
of the co n tam in an t vapor source. T h is  assum p tio n is  
feasonable when short-term  exposures are being estim ated  
and does pro vide a  co n servative (up p er bound) estim ate  
for long-term  exposures. T h e re  are situ a tio n s, how ever, 
when m ore re a listic  long-term  exposure estim ates are de

sired  and it  is u n likely th at the source w ill rem ain constant 
fo r a  long period o f tim e (u su a lly  ~ 7 0  years for m ost 
exposure estim ates). M an y processes can contribute to an  
unsteady source, in c lu d ii^  the depletion due to transport 
aw ay from  the source, b iodegradation, and chem ical re
actio n . O f the three processes, the depletion due to  
tran sp o rt is  m ost often m odeled, due to the curren t u n 
ce rtain  q u an tificatio n  of the other two. A  first-o rd e r es
tim ate of w hether or not significant changes w ill occur over 
a  given tim e period t is  obtained by calcu latin g  the m ass 
o f co n tam in an t em itted from  the source over th a t tim e  
p erio d  (r E )  and com paring it  w ith the in it ia l re sid u al 
co ntam in an t m ass in  the soO d ire ctly  below  the b u ild in g  
(P b C R A H e A B ):

(27)

w here C b  a n d  A H ,  denote the average re sid u al co ntam i
n a n t level in  the so il (g /g  o f soU) and the thickness of the  
v e rtica l in te rva l (cm ) over w hich the contam in ant ia d is 
trib u te d , resp ectively, an d  E  is  given by eq 16 . I f  the  
le ft-h a n d  sid e  of eq 27 is  greater th an  the in itia l nrngg o f 
co n tam in an t rig h t-h an d  sid e , then it  is  possible th a t the  
co n tam in an t ly in g  beneath (or a d jacen t to) the b u ild in g  
w ill even tu ally  vo latilize  and  enter the build in g. T h e  va
lid ity  of th is assum ption w ill depend on site characteristics.

T h e  sim p lest extension o f ffie m odel is  derived b y in 
voking the q uasi-stead y-state assum ption used b y T h ib o 
deaux and Hw ang {IS) for single-com ponent contam inants 
o r m ixtures of com pounds having similar vapor pressures 
an d  m o lecular w eights. In  th is  approach it  is  recognized  
th a t the so u rce-b uU d in g  sep aration increases w ith tim e  
due to  d ep letio n; how ever, it  is  assum ed th a t the rate at 
w hich a  steady-state vapor concentration profile is  estab
lish e d  is  m uch greater th an  the rate a t w hich depletion  
o ccurs. A t an y tim e, therefore, the em ission rate is  given  
b y eq 16  w ith  L r  replaced b y the so u rce -b u ild in g  sepa
ra tio n  a t th a t tim e. Im p lic it  in  th is approach is  the as
su m p tio n  th a t depletion occurs first from  the layers of 
co n tam in an t closest to the b u ild in g  floor and  w alls, and  
a h yp o th etical “depletion zone” grows w ith tim e. In  a  
sense, the m ass of co ntam in an t incorporated in  the so il 
“d rie s up", beginning a t the edge closest to the b u ild in g . 
T h is  is  a  reasonable assum ption for d iffu sio n -d o m in a t^  
tran sp o rt to th e  b u ild in g -so il in terface, b u t not v a lid  for 
co nvectio n -d o m inated  transp o rt from  contam inated so il 
adjacent to a  b u ild in g  floor. W ith  th is lim itatio n  in  m ind, 
eq 16  com bined w ith a  m ass b alan ce provides a  m athe
m a tica l expression of the q u asi-stead y-state  assum ption:

P b C n A B  ^  =
( 4  +  S)

“(buildiBf

Q io a (4  +
*

Qwil^crick 1 Qioill'enck \exp

1
+  exp (28)

w here t, and  4  denote the “depletion zone” th ickness 
(J =  0 a t t =  0) (cm ), tim e (s), and in it ia l co n ta m in a n t- 
b u ild in g  floor separation (cm ), respectively. E q u atio n  28 
can  be rearranged and rew ritten in  the form

w here

d d * /d t  =  i f / (8 +  S*)

{• = 6 /4

(29)

(30)


