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"LEGAL NOTICE" 

"This report was prepared by En~ineerin~-Science. Inc. as an account of work 
sponsored by New York State Electric & Gas Corporation (NYSEG). Neither 
NYSEG, nor any person acting on its behalf: (a) make any warranty, express or 
implied, with respect to the use of any information, apparatus, equipment, method, 
design, system, program or process disclosed in this report or that such use may not 
infringe privately owned rights; or (b) assumes any liability with respect to the use 
of. or for any damages, losses, costs, expenses or claims, resulting from or arising out 
of the use of any information, apparatus, equipment, method, design, system, 
program or process disclosed in this report." 
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NYSEG Contacts 

FACT SHEET 

BINGHAMTOM. COURT STREET MGP SITE 

Corporate: James C. Hylind, NYSEG, 4500 Vestal Parkway East, P.O. Box 3607, 
Binghamton, N.Y. 13902-3607. Phone: (607) 729-2551. 

Local: Dennis R. Urgento Binghamton Division Manager, NYSEG, 4425 Old Vestal Road, 
Binghamton, NY 13903. Phone: (607) 729-2574. 

Location 
The Binghamton-Court Street site is located on the northeast corner of the intersection of 

Court Street and Brandywine Ave. It is bordered by Court Street and the Susquehanna River on 
the south, Brandywine Avenue on the west, the Delaware Lackawanna and Western Railroad on 
the north, and the Columbia Transmission property on the east. 

Site Owner 
Current site owners are New York State Electric and Gas and Patricia Merwin and Phyllis 

- Raterink. 

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

Site Description 

The site consists of an unpaved lot surrounded by restrictive fencing. It is approximately six 
acres in size and is accessible from Court Street. 

Site History and Background 
During the period 1888 to about 1952, the site was occupied by a manufactured gas plant, 

and after 1952 a natural gas processing plant, both owned and operated by Columbia Gas of New 
York and its predecessors. Residue disposal practices for the MGP are not well documented, 
however some residues are known to have been removed from the site during the demolition of 
the #4 gas holder in 1969. Documentation is not available for residue disposal from the other 
holders on-site. 

Years of Operation 
The site operated as a manufactured gas plant from 1888 to about 1952, when it was 

converted completely to natural gas distribution. 

Processes Used 
Water gas production from 1888 to the 1930's; carburetted water gas from the !930's until 

after the 1940's when the process was converted to oil gas. Gas manufacturing reportedly ceased 
in 1952. 

Land Use History 
Following MGP operations, the site was cleared of most MGP structures and now consists of 

a fenced, unpaved lot used for gas pipe storage, employee parking and temporary storage of 
excavated earth materials and asphalt. 

Findings 
Low levels of polycyclic aromatic hydrocarbons (PAHs) were detected in several of the 

surface soil samples on-site. Volatile organic compounds and PAHs were detected in a sediment 
sample from the Susquehanna River, south of the site. An infrared fingerprint analysis indicates 
the sample contained a mixture of carburetted water gas tar and heavy coal tar hydrocarbons. 
Based on the surface soil and sediment contamination, and the proximity of the site to the 
Binghamton municipal water supply intakes located on the south side of the Susquehanna River 
across from the site, additional investigation at this site is warranted. 

KLB/SY201.10.03/0009 
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EXECUTIVE SUMMARY 

INTRODUCTION 

NYSEG wishes to take a responsible approach in addressing potential threats 
associated with past MGP operations. For this reason, NYSEG has undertaken a 
site evaluation and prioritization program to identify and rank current threats posed 
by former MGP sites. This program involved data compilation, field sampling to 
characterize and quantify surficial direct exposure pathways on-site, and inspection 
at the sites, followed by application of a site ranking model developed by the 
Electric Power Research Institute (EPRI). This computer-based ranking system 
provides a quantitative measure of the current risks posed by the site and a relative 
ranking of the need for further detailed evaluation or remediation at th.e site. 

The scope of work was developed to meet the following objectives: 

· Determine if there is any imminent threat to human health or environment. 

• Establish a relative ranking of former MGP sites. 

This report presents the results for the Binghamton-Court Street MGP site 
(NYSEG Code CGBS). The site is located at the intersection of Court Street and 
Brandywine Ave. in the City of Binghamton, NY. The site is currently owned by 
NYSEG, Phyllis Raterink and Patricia Merwin and consists of a fenced, unpaved 
lot. MGP operations occurred on-site from approximately 1888 to 1952. 

INVESTIGATION RESULTS 

ES collected four surface water samples, three sediment samples and seven 
surface soil samples, including two field duplicate samples. All samples were 
analyzed for chemicals associated with former MGP sites such as volatile and 
semivolatile organic compounds, metals and cyanide. 

Surface Water Results 

Three surface water samples were collected from the Susquehanna River 
downstream (SW-3), adjacent to the site (SW-2), and upstream (SW-!). A field 
duplicate, designated SW-4, was collected at the same location as SW-3 to measure 
the representativeness of the sampling methods. 

Volatile and semivolatile organic compounds were not detected in the surface 
water samples. Five metals and cyanide were detected in the surface water samples. 
The five metals are aluminum, iron, lead, manganese, and zinc. With the exception 
of zinc, the upstream (SW-1) concentrations were up to an order of magnitude 
higher than the downstream concentrations. 

The concentrations of aluminum and iron for all sample locations exceeded the 
applicable Class A (drinking water) standards, however the concentrations were 
highest in the upstream sample (SW-I). Class A standards for other metals were 
not exceeded in the downstream samples. A low concentration of cyanide was 
detected in SW-2, at a concentration below the Class A standard. 
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These results show no impact on surface water quality in the Susquehanna 
River attributable to the site. The generally good agreement between the results for 
SW-3 and the duplicate SW-4 suggest the sampling methods yielded representative 
samples. 

Sediment Results 

Three sediment samples were collected at the same locations as the surface 
water samples. Two volatile organic compounds, ethylbenzene (98 ppm) and total 
xylenes (48 ppm) were detected in SED-2. Ten PAHs including two carcinogenic 
PAH compounds (CPAHs) were also detected in SED-2, at individual compound 
concentrations ranging from 120 ppm to 980 ppm. The total concentration of PAHs 
in SED-2 is 4230 ppm and of CPAHs is 250 ppm. The types and concentrations of 
volatile and semivolatile organic compounds is consistent with observations of an 
oily substance which was released from the sediment during sampling Of SED-2. 

Because of the historically industrial land use in the area, and the presence of 
other volatile and semivolatile sources upstream in the Susquehanna River, it is 
difficult to definitively determine the source of contamination at SED-2. The 
analytical results indicated that the sample did not contain significant amounts of 
natural petroleum components and did not exhibit the characteristic "fingerprint" 
that is normally observed in petroleum products. 

A second "fingerprinting" technique was performed using infrared (IR) 
methods, in an attempt to identify whether the material is related to coal tar 
residue. Those results indicate the material is consistent with carburetted water gas 
tar and heavy coal tar hydrocarbons. 

The other sediment samples, SED-1 and SED-3, contained only low levels of di­
n-butylphthalate, a common laboratory contaminant, and pyrene in SED-1 at 0.33 
ppm. 

Nine metals were detected in the sediment samples; the concentrations for all 
were well within the referenced naturally-occurring ranges. Cyanide was not 
present above the detection limit in any of the sediment samples. 

Surface Soil Results 

Six surface soil samples were collected at the former MGP site in suspected 
source areas such as the former holder and tank locations. A field duplicate sample 
was collected at SS-3 and designated SS-7. A background sample was collected 
from the west side of Brandywine Avenue and designated SS-6. 

Volatile organic compounds were not detected in any surface soil samples. 
Semivolatile organic compounds were detected in all surface soil samples, but only 
three samples contained P AHs or CP AHs. Although there are other sources of 
PAHs and CPAHs in this industrial setting, their presence is considered an indicator 
of MGP residues because the background sample did not contain P AHs or CP AHs. 

Although the PAHs and CPAHs pose a direct contact threat, the concentrations 
are low and the site is fenced off and not likely to be accessed by small children or 
other persons. 
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Eleven metals and cyanide were detected in one or more surface soil samples. 
The concentrations of all metals were well within the referenced naturally-occurring 
ranges. Total cyanide was present above the detection limit only in SS-1 (at 11 
ppm); it was not detected in the amendable form, however (Table 4.3). 

SSPS RANKING 

The SSPS ranking scores for the Binghamton-Court Street site are as follows: 

Actual Risk Perceived Risk Clean-Up 

Primary Scores: 6.4 13.1 12.0 

Secondary Site Scores 
Groundwater: 0.0 0.0 
Surface Water: 3.3 29.8 
Direct Contact: 9.9 13.1 
Air: 7.3 9.7 

These scores are considered preliminary since many assumptions were made, 
and default values were used, in scoring the site. For instance, the groundwater 
score is not based on site-specific data, but rather on statistical data derived from 
many former MGP sites. The SSPS groundwater scores for the Binghamton-Court 
Street site are low because there are no municipal water supply wells within five 
kilometers downgradient of the site, which is a principal criterion for the SSPS 
scoring. Despite the low SSPS groundwater scores, it is noteworthy that the site is 
situated over a significant aquifer which is used regionally as a drinking water 
source. To properly evaluate the Binghamton-Court Street SSPS scores, they must 
be compared to other sites similarly scored using the same general assumptions and 
default values. 

CONCLUSIONS AND RECOMMENDATIONS 

The most significant finding from the data collected from this site is the 
presence of oily residue in the sediments of the Susquehanna River. Although the 
source of the residue cannot be definitively determined, the fingerprint analysis 
indicates the residue is consistent with a carburetted water gas coal tar. The 
presence of contaminated sediments is significant because the municipal water 
supply for Binghamton includes surface water intakes within 600 feet of this site. 
However, it is imponant to note that the surface water data indicate the site is not 
impacting water quality in the Susquehanna River. 

The principal concern for this site is the fact that it is situated within a sensitive 
environmental location, that is, near a Class A surface water body and within 600 
feet of the surface water intakes for the municipal water supply system. Although 
there is no evidence to conclusively show that the site has adversely impacted the 
river or the municipal water supply, any evidence of contamination on~site must be 
carefully evaluated with respect to its nature, extent and possible migration 
pathways. For this reason, additional investigation of the Binghamton-Court Street 
site is warranted to ensure that the identified surface soil and sediment 
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contamination does not pose a threat to the municipal water supply system or other 
receptors. The additional investigation should focus on defining the vertical and 
horizontal extent of the surface soil contamination detected on•site, and investigate 
whether subsurface sources of contamination remain due to the former presence of 
MGP structures. 
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SECTION 1 

INTRODUCTION 

The manufactureq gas plant (MGP) industry was an essential and extremely 
beneficial component of urban America for almost a century. The industry was 
primarily concerned with the production of gas for Hghting and heating. Some 
secondary production of chemical by•products. for use as fuel sources or chemical 
feedstocks for other phases of American industry, also occurred. By providing a 
centralized and economical source of fuel for public lighting as well as for private 
domestic use, the industry prospered by providing major benefits to public safety 
and urban and industrial development. 

The industry began in the early 1800's, continued through the mid-nineteenth 
century, peaked in late 1800's through the 1920's, and essentially disappeared by the 
1960's as alternate sources for lighting and heating became available. The nature 
and type of operations used to generate manufactured gas varied and evolved over 
time, giving rise to gas of differing quality and some variation in residues and by• 
products. Since closure, many fonner MGP sites have been sold for commercial, 
industrial, or residential development, and a few have been retained by utility 
companies for alternate uses. Although distributed throughout the country, MGP 
sites were located primarily in the northeastern and upper midwestern states in 
response to climate, population density, and commercial and industrial needs. 

At many former MGP facilities, past operations have resulted in a range of 
residues and by-products being left on-site. Some of these residues may be a source 
of concern to human health and the environment. The New York State Electric and 
Gas Corporation (NYSEG) has undertaken a voluntary program to identify, 
evaluate, and prioritize sites based on the potential health and environmental 
concerns posed by the sites. Engineering-Science, Inc. (ES) has been contracted to 
assist in this voluntary effort to identify and address these potential problem areas. 

ES' participation has included site reconnaissance, sampling, and data 
evaluation at a number of sites previously used for MGP operations. Data collected 
at several sites has been used to prioritize, by means of a proprietary and computer­
based site ranking methodology, each site in terms of the need for further and more 
detailed investigation. The main thrust of the data collection and site ranking 
program has been the identification of direct exposure pathways and impacts 
associated with residues which may still remain at some sites. 

This report describes the reconnaissance, sampling, data evaluation, and 
ranking program at the Binghamton-Court Street site where an MGP operated from 
1888 to about 1952, after which operations were fully converted to natural gas 
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storage and distribution. The MGP was never owned or operated by NYSEG, 
however the responsibility for the former MGP site was recently assumed by 
NYSEG, through the acquisition of Columbia Gas of New York. 

REPORT ORGANIZATION 

This report consists of four sections. The first section contains introductory 
material describing the overall program and the nature of the impacts to human 
health and the environment associated with residues which may be found at former 
MGP sites. A brief history of the site and related background information is also 
provided. Section 2 describes program methodology, including the computer-based 
system used to identify and rank the potential human health and environmental 
impacts associated with the site. The results of this computer methodology form the 
basis for determining the priority and methods for further site investigation. The 
scope of work in Section 3 provides a summary of site activities and the specific 
procedures used to collect the analytical data used as inputs to the site ranking 
computer model. Section 4 presents a summary of site results including analytical 
results, the results of computer prioritization, and the identification of on-site 
residues offering a direct exposure potential. A fact sheet which summarizes site 
background information, operational history and processes, and historical land use 
is included as a preface to the report. 

PROJECT ACTMTIES 

Although not present at all sites, MGP by-products and residues remain at or 
near some MGP facilities in accordance with generally-accepted practices of the 
time. Some of these residues can represent a potential human health hazard from 
direct exposure. The mere presence of these materials at former MGP sites is not, 
however, a necessary indication that a significant human or environmental threat is 
present. The existence of such a potential impact will depend on the type, quantity, 
and nature of the material present. Also, such residues are often buried or 
otherwise separated from direct exposure pathways. These residues, therefore, 
usually do not present a direct contact hazard unless disturbed or exposed in some 
way, or unless they have entered groundwater or surface waters that are used 
locally. 

The primary objectives of this MGP prioritization program are two-fold: 
identify concerns at the individual sites and establish priorities for further 
investigation. In meeting these objectives, NYSEG has concentrated on evaluating 
direct exposure pathways as the most reliable indicators of the potential impacts at 
the site and the need for further investigative response. Where direct exposure 
pathways are not present, remedial action may be deferred. 

Site prioritization has been carried out using the results of the Electric Power 
Research Institute (EPRI) Site Screening and Priority-Setting System (SSPS). The 
SSPS is a computer-based ranking system which addresses a wide range of 
individual site characteristics and provides internal weighting factors to establish 
severity of impacts and the need for follow-on response. The SSPS generates a 
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listing of scores for each site, providing a uniform format to determine and compare 
overall risks between sites. 

DESCRIPTION OF PROCESSING STEPS AND WASTE TYPES 
FROM MGP OPERATIONS 

The following description of processing steps and waste types from MGP 
operatioos is drawn primarily from "Management of Manufactured Gas Plant Sites, 
Volume 1, Wastes and Chemicals of Interest," Gas Research Iostitute (GRI-
87 /0260.1), October 1987. 

Description of Processing Steps 

The MGP industry involved diverse operations and gas production feedstocks. 
All systems used the same fundamental sequence of operations including: 

Gas Production and Heat Recovery 

Tar-Oil-Water Separation 

Gas Clean-up 

Wastewater Treatment 

Tar-Hydrocarbon Processing 

Using these basic processing steps, one of three general gas production 
processes were used depending on the primary gas production feedstock. These 
processes included: 

Coal carbonization, 

· Water gas or carburetted water gas (CWG), and 

· Oil gasification 

A generic process diagram for each of the primary production processes, 
utilizing the five basic steps previously described, is shown in Figure 1.1. Each of 
these steps is described below. 

Gas Production and Heat Recovery - The three gas production processes used 
volatilization to produce gas. Processes differed in the nature of the raw material 
used for gas production, the nature of the heating process, and the nature of the 
spent by-products. 

In the coal carbonization process, only coal was used in gas production. Solid 
end products from coal carbonization, depending on the extent of gas production, 
could coosist of coal, coke, or ash. Coal ash may have been high in metals including 
iron, copper, lead, zinc, and others. In the CWG process, the coal or coke used to 
produce gas was reduced to ash, and petroleum products (which were subsequently 
"cracked") and steam were added to increase the BTU value of the gas. Various 
petroleum products, without coal or coke, were used in the oil gasification process. 

After being produced, the gas was passed through heat recovery cooling and 
condensation for the removal of condeosible impurities. Substantial quantities of 
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FIGURE 1.1 
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ammonia were also known to be present in the aqueous condensate from the raw 
MGPgas. 

Tar-Oil-Water Separation - The hydrocarbons and quench water, water evolved 
from the gas production material and carry over solids, often formed emulsions after 
condensation. These emulsions were not common to coal carbonization systems, 
but were fairly common in CWG and oil gasification systems. These emulsions were 
primarily associated with petroleum stocks used either as feedstock to the oil gas 
process or as a carburetion oil in the CWG process. In coal gas systems, tar 
separation/decantation often evolved hydrocarbons which settled as a heavy, semi­
solid sludge in the bottom of the separator. 

The nature of the recovered hydrocarbons varied with the feedstock used. Coal 
tar was the primary hydrocarbon by-product from the coal carbonization process 
and contained a wide diversity of compounds, many with very high molecular 
weight. Primary components of coal tar consisted of light oils (benzene, naphtha, 
etc.), middle oils (tar oils, phenols, tar bases, naphthalenes), heavy oils (methyl 
napththales), anthracene oil, and pitch. Tars from the other processes also 
contained high concentrations of many of the same compounds. 

Wastewater Treatment - Wastewater treatment was employed to remove 
organic and inorganic contaminants from process and quench waters. Treatment 
was usually limited to the aqueous stream from the tar-oil-water separator. For coal 
carbonization processes, ammonia liquor from gas clean-up operations was often 
included with separator water prior to treatment. 

Wastewater treatment was often rudimentary and consisted primarily of 
precipitation reactions (with lime or ferric sulfate) to remove organic and inorganic 
solids. For ammonia (i.e., coal carbonization streams) waters, organic extraction 
was sometimes practiced for phenol recovery. Treated wastewater was generally 
discharged to local sewers or to surface waters; solid residues, containing high 
concentrations of metals and organics, may have remained on-site, following 
generally accepted practices of the time. 

Gas Clean-Up - Gas clean-up operations were sometimes employed depending 
on the number of contaminants and the intended use of the product gas. Clean-up 
was often required for coal carbonization gasses because both organic and inorganic 
impurities had to be removed to ensure proper combustion. 

Coal carbonization, CWG, and oil gasification products were treated for 
removal of light oil and naphthalene by scrubbing with a hydrocarbon wash oil, or 
passing the gas through metal vessels containing wood chips. 

Inorganics were normally stripped from the product gas using lime, ferric oxide 
and/or wood chips. These "purifier box" steps removed sulfur from the gas but also 
concentrated the cyanide present in the coal carbonization product gas. Other 
metals were also likely to be present on these spent adsorbents. 

Aqueous-based processes were also used for gas clean-up, chiefly for removal of 
sulfur. High ammonia liquors from the tar-oil-water separator, subsequently 
discharged to wastewater treatment, were often used for sulfur removal. Other 
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sulfur removal liquors were also used and periodically discharged as their removal 
capacity became exhausted. Metal catalysts were often used in these liquors and 
included arsenic, nickel, and iron. 

Characteristics of By-Products from MGP Operations 

Table 1.1 provides a summary of the residual materials which may have been 
generated at the former MGP sites. A wide range of characteristics and 
concentrations is possible at various sites within each of these product matrices. 
Differences arise due to the raw feedstock used and the variant treatment and gas 
production processes employed. Specific and detailed information in the types of 
by-products which may be present at any one site is difficult to determine. · 

ES has developed some general guidelines on the chemical characteristics of the 
residues expected at MGP sites. In general, five majOr classes of chemicals may be 
present as shown in Table 1.2. The actual chemical make-up of each of the residues 
depends on the process and raw feedstock used. 

Of the major chemical classes and individual compounds identified, several are 
significant in terms of quantities generated and concentrations present. Polycyclic 
ar0matic hydrocarbons (P AHs ), a common component of the major organic 
residuals from all combustion operations, are typically expected to be most widely 
present. This is because high concentrations were present in the residues, and 
P AHs do not freely migrate and tend to biodegrade slower than many other organic 
compounds. 

High concentrations of volatiles are less frequently encountered because they 
have higher rates of biodegradation, mobility, and volatilization. All of these factors 
tend to decrease concentrations, especially over the long period since MGP 
operations at the site ceased. Phenolic compounds also tend to be more biologically 
degradable and mobile than the P AHs. The presence of phenolic compounds is an 
indicator of residuals from coal carbonization. Significant quantities of phenol were 
not generated in the CWG or oil gas processes. 

The inorganic materials present have a number of sources including the 
feedstock, purifier residues and other residues from gas clean-up. The presence of 
these materials is indicative of the coal carbonization process. Although all the 
metallic compounds listed in Table 1.2 may be present, those which may be present 
in large quantities include aluminum, iron, nickel, chromium, copper, and lead. 
Sulfur and cyanide may also be present if purifier residues remain on-site. 

COURT STREET SITE HISTORY AND BACKGROUND 

The former manufactured gas plant site, now known as the Binghamton-Court 
Street site, is located at the northeast comer of the intersection of Court Street and 
Brandywine Avenue in the City of Binghamton, Broome County, New York. 

The history of the site dates back to 1888, when the Binghamton Gas Light 
Company bought the land in May and constructed a manufactured gas plant by 
October of that year (Lawyer, 1900). The Binghamton Gas Light Company then 
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TABLE 1.1 

COMMO!'i RESIDUAL MATERIALS AT FORMER 
MGP SITES(l) 

Free tars, oils, and lampblack (from oil gasification) 

Organic residues in soils, surface water, or groundwater 

Metals in purifier residues 

Mixed wastes and fill 

Organics and metals in sediments 

(1) From "Management of Manufactured Gas Plant Sites, Volume 1, Wastes and 
Chemicals of Interest, Gas Research Institute, October 1987''. 

EJS/SY20I.t0.03/00J3 

1-7 



I I 

EJS/SY201.10.03/0005 

I I 

lnorganics 

Ammonia 
Cyanide 
Nitrate 
Sulfate 
Sulfide 
Thiocyanates 

I I I I I I I I I I I I 

TABLE 1.2 

CHEMICAL COMPONENTS OF MGP RESIDUES(l) 

Metals 

Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 

Volatile 
Aromatics 

Benzene 
Ethyl Benzene 
Toluene 
Total Xylenes 

Phenolics 

Phenol 
2-Methylphenol 
4-Methylphenol 
2,4-Dimethylphenol 

Polycyclic 
Aromatic Hydrocarbons 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)-anthracene 

Benzo( a )pyrene 
Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Indeno(l,2,3-cd)pyrene 
Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 

Fluorene 
Naphthalene 

Phenanthrene 
Pyrene 

2-Methylnaphthalene 

(I) From "Management of Manufactured Gas Plant Sites, Volume I, Wastes and Chemicals of Interest, Gas 
Research Institute, October 1987." 
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moved their gas manufacturing operation to this site from their original Washington 
Street location. 

In November 1887, the Binghamton Gas Light Company consolidated with the 
Brush-Swan Electric Light and Power Company, forming the Binghamton Gas and 
Electric Company. The Binghamton Gas and Electric Company was sold to the 
Binghamton Gas Works in April 1898 (Lawyer, 1900). In 1957, the Binghamton Gas 
Works and the Keystone Gas Company merged to form Columbia Gas of New 
York. 

During the period from 1888 until the 1930's, the plant manufactured gas using 
the water gas process. During the 1930's, the plant was converted to the carburreted 
water gas process, and storage and distribution of natural gas began at the site. 
During the 1940's, the oil and gas process was in use. By the mid-1950's, the facility 
had been completely converted to natural gas storage and distribution. 

During its period of operations, the plant consisted of four large steel gas 
holders (see Figure 1.2), one of which may have been an inground holder (Marean, 
1990). The No. 4 holder was 205-feet tall and was a landmark for the Binghamton 
area from the time of its construction in 1926 until it was dismantled in 1969. The 
gas plant also consisted of several oil storage tanks and process buildings, which 
were also dismantled during or since 1969. There is no conclusive information 
regarding the disposition of the holders and associated residue following demolition, 
although some MGP residues were koown to have been landspread on open ground 
at a site in nearby Johnson City. Columbia Gas of New York retained possession of 
the western part of the former MGP site until 1991, when it was purchased by 
NYSEG. Columbia Gas sold the eastern part of the former MGP site in 1973. 

Years of Operation 
The site operated as a manufactured gas plant from 1888 to approximately 

1952, when it was converted completely to natural gas distribution. The facility was 
dismantled in 1969. 

Processes Used 

The water gas process was used from 1888 until the 1930's, when the 
carburetted water gas process came into use, and later in the 1940's the oil gas 
process was used. Gas manufacturing reportedly ceased in 1952. 

Land Use History 

Following use as a MGP, the site has remained a fenced, unpaved lot, used for 
equipment storage. The surrounding land use has historically been commercial and 
industrial. A gas station was located on the south side of Court Street across from 
the site as early as 1926, according to Sanborn maps (Appendix C). The City of 
Binghamton Department of Public Works Garage and Repair Shop and the former 
Binghamton Light, Heat and Power Company have been located adjacent to the 
east side of the former Binghamton-Court Street MGP. An oil refinery and 
subsequently a scrap yard have been located adjacent to the north side of the former 
MGP, across the railroad tracks. There are presently, and have historically been, 
numerous industrial and commercial facilities located to the north, east and west of 
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the former MGP. These land uses present numerous possible sources of surface 
and subsurface contamination. Many of these potential sources are expected to be 
upgradient of the Binghamton-Court Street MGP site because the Susquehanna 
River flows westerly on the south side of the site, just across Court Street. 

Environmental Setting 

The approximately six acre site is bordered to the south by Court Street and the 
Susquehanna River; to the west by Brandywine Avenue; to the north by the 
Delaware Lackawanna and Western Railroad (Conrail) tracks; and to the east by 
Ebonex property. The eastern part of the former MGP is owned by Patricia Merwin 
and Phyllis Raterink and leased to Columbia Transmissions. 

The former site is now a mostly vacant, unpaved, fenced lot used for equipment 
and materials storage. The site is flat and surface runoff follows no specific route. 
The site is located over the former Brandywine Canal Extension of the former 
Utica- Binghamton Canal. The Brandywine Extension was constructed to connect 
with the Pennsylvania-Susquehanna Canal, but was never used. The canal was 
closed and filled in 1875, prior to purchase and development of the site as an MGP. 
A 1885 Sanborn map shows the presence of a small creek in the site vicinity, but 
after development of the site in 1888, no evidence of the creek or former canal was 
apparent. 

The most significant environmental feature in the site vicinity is the 
Su~quehanna River. In the site vicinity, the Susquehanna River is westerly-flowing 
and is approximately 400 feet wide. The river is a Class A surface water body, 
suitable as a drinking water source. The municipal drinking water supply source is a 
combination of wells and surface water from the Susquehanna River, and serves 
over 60,000 people. The surface water intake is within 600 feet of the south side of 
the Binghamton-Court Street site, opposite the east end of the site. 

A municipal water supply well, called a Ranney well, is located on the north 
side of Court Street, approximately 500 feet east of the former MGP site. Over the 
past several years, volatile organic compounds (trichloroethene, 1,1,1-
trichloroethane) have been detected at low concentrations in this well. The source 
of these contaminants has not been documented, however NYSDEC Spill Response 
Bureau had investigated the situation, installed two monitoring wells nearby, and 
found no evidence of an outside contamination source (Peterson, 1991). 
Reportedly, diesel fuel had leaked from a storage tank in the well pump house, 
causing the observed contamination. 

The Ranney well is operational and used as a back-up supply for the 
Binghamton municipal water system (Huray, 1991). The Ranney well is reportedly 
about 50 feet deep and has lateral feeder lines which extend, at an approximate 
depth of 20 to 25 feet, toward the Susquehanna River. These feeder lines extend 
approximately 70 to 130 feet toward the south-southeast to south-southwest. 

The nearest sensitive environment is a freshwater wetland located about two 
miles north of the site, across the Chenango River. The Chenango River is located 
approximately 4,000 feet northwest of the site, and flows south into the 
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Susquehanna River at a point 1.5 miles southwest of the site. Figure 1.3 shows the 
site in relation to the surrounding area. 
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SECTION2 

METHODOWGY 

This section describes the Site Screening and Priority-Setting System (SSPS) 
used during this MGP prioritization project. The description is taken from a draft 
report which describes the SSPS and provides a case-study application (Setting 
Priorities Among Contaminated Sites, Draft Report, May 1989, Decision Focus, 
Inc., Los Altos, California). 

The SSPS is a screening tool that allows utilities to assign risk-based priorities 
among their sites. User-supplied information determines scores for various site 
attributes. These values are combined to form final scores that an environmental 
manager can use to compare sites. The SSPS is a menu-driven program designed 
for IBM-compatible PCs. 

To help utilities organize and plan actions at former and existing MGPs, the 
Electric Power Research Institute (EPRI) developed the SSPS as a priority-setting 
tool to facilitate a first-level screening of sites. The goal of the screening is to divide 
the sites into two groups: 

• sites where the risks are highest 

• sites where the risks are lower and actions can be deferred 

Priority-setting is a first step in the overall risk management process. On the 
basis of this first screening, attention and resources can be directed to high-priority 
sites. During a first screening, no attempt is made to determine what the ultimate 
level of remedial action should be; rather, sites are identified which require a more 
complete investigation and risk analysis. 

The structure and assumptions incorporated in the SSPS are similar to those of 
the U. S. Environmental Protection Agency's (USEPA's) Hazard Ranking System 
(HRS), the system used by the USEPA to determine which waste sites to list on the 
Superfund National Priorities List. However, the SSPS has been modified to 
include more of the information that is typically available when a utility is beginning 
to set priorities among its sites, and the SSPS follows more closely risk analysis 
principles. 

Similar to the HRS, the SSPS develops subscores for each of four exposure 
pathways: surface water, groundwater, air, and direct contact. The subscores 
account for various site characteristics such as site size and current land use, waste 
containment, nearby surface water and groundwater use, soil and hydrological 
factors, net precipitation, wind speed, waste characteristics, and the population 
which could potentially be exposed. 
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From the subscores, the SSPS creates three different scores: actual risk, 
perceived risk, and cleanup effort. Each of these scores represents a different set of 
concerns that may be important in setting priorities. The actual risk score 
corresponds to the health risk posed by the site to the surrounding community. The 
perceived score is a measure of the level of public concern that the site is likely to 
generate and the potential economic and legal impacts resulting from that concern. 
This score is similar to the actual risk score, but strongly emphasizes those site and 
community characteristics that will be of most concern to the public. The cleanup 
effort score represents the anticipated cost of remediating the site. This latter score 
has little value beyond very rough cost estimation because the nature and extent of 
contamination at the site has yet to be fully characterized. 

For this MGP prioritization project a revised and unpublished version of the 
SSPS was used. The revised version includes additional data inputs- and a revised 
format for calculating waste quantities, among other items. The scoring is being 
provided to NYSEG on disk and a summary of the data inputs and scoring rationale 
is provided in Appendix F of this report. Appendix F identifies the site-specific data 
used in the scoring and the default values used when site-specific data were not 
available. 

In general terms, the SSPS should be interpreted as providing priority rankings 
of groups of sites, as opposed to rankings based on absolute scores. Since this is a 
first level screening, groups of sites are identified as having low, moderate, and high 
risks relative to one another. Evaluation of the individual pathway scores can be 
used to distinguish differences in sites having essentially the same risk score and to 
determine at which sites remediation can be most effectively or cost-efficiently 
implemented. 

The SSPS ranking scores obtained for the Binghamton-Court Street site are: 

Actual Risk Perceived Risk Clean-Up 

Primary Scores: 6.4 13.1 12.0 

Secondary Scores 
Groundwater: 
Surface Water: 
Direct Contact: 
Air: 

0.0 
33 
9.9 
7.3 

0.0 
29.8 
13.1 
9.7 

These scores are preliminary because many assumptions were made and default 
values were used. The groundwater scores are low because there are no municipal 
water supply wells within five kilometers downgradient of the site, which is a 
principal criterion for the SSPS scoring. However, the site is situated over a 
significant aquifer which is used regionally as a drinking water source. Refer to 
Section 4 and Appendix F for more details of the SSPS scoring. 
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SECTION3 

SCOPE OF WORK 

INTRODUCTION 

The scope of work at the Binghamton-Court Street site consisted of five parts: 
Part 1 - Literature and Records Search 
Part 2 - On-Site Evaluation 
Part 3 - Site Survey and Mapping 
Part 4 - Sampling and Analysis 
Part 5 - Report Preparation 

In addition to these parts, a program preparation part was performed which 
included preparing a site-specific Health and Safety Plan (HASP) (presented in 
Appendix A), and a project-specific Quality Assurance Project Plan (QAPP) 
(presented in Appendix B). The basis for the scope of work at each site is described 
in the Work Plan presented in Appendix C. 

The objectives and descriptions of the activities for Parts I through 5 are 
described in this section. 

PART I-LITERATURE AND RECORDS SEARCH 

There were two objectives for this part: to develop a history of ownership and 
land use for the former MGP site property, and to generate site characterization 
data for the SSPS scoring. 

Most of the available site information was made available by NYSEG either by 
direct delivery of documents to ES or by review of NYSEG's central files in 
Binghamton, N.Y. ES staff also visited the local historical society for information 
concerning the plant history, as well as the Broome County library, Syracuse 
University, and the Binghamton City Engineers office. The subcontract surveyor, 
Modi Associates, reviewed the local deed information to determine property lines of 
the site during the period of MGP operations. A brief history of the Binghamton­
Court Street MGP site was presented in Section I. 

Additional research was performed by ES to develop the data base for the SSPS 
scoring. A summary of the types of information developed for the SSPS data base is 
presented in Table 3.1. 

PART 2 . ON-SITE EVALUATION 

The Binghamton-Court Street site is located on Court Street in the City of 
Binghamton, Broome County, New York. Access to the site is possible along Court 
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TABLE3.l 

SSPS DATA BASE 

REQUIRED INFORMATION AND SOURCES 

Type of Information 

Local Geologic Information 

Groundwater Use 

Soil Type, Characteristics 

Aquifers 

Land Use 

Surface Water Use 

Population 

Wetlands 

Precipitation 

Endangered Species 

Toxicity /Persistence Data 

FJS/SY201.10.03/0003 

Source 

USGS Reports 
NYSGS Reports 
NYS Museum and Science Services 
Bulletins 
Soil Surveys 
Groundwater Resources Reports 

County Health Departments 
New York State Health Department 
Atlas of Community Water System 
Sources 
Groundwater Resources Reports 

Soil Surveys 

NYSDEC Publications 
USGS Publications 
Groundwater Resources Reports 

Local/County Records 
U.S. Department of the Interior 
(Historic Places, National Parks) 

Broome County Historical Society 
City of Binghamton Engineering Dept. 

City of Binghamton Building 
Construction Bureau 

S.U.N.Y. Binghamton Library 
Broome County Public Library 
Soil Conservation Service 

NYSDEC (6NYCRR) 

Census Data 

NYSDEC Wetlands Maps 

Climatic Atlas of the U.S. 

NYSDEC Wildlife Resources Center 

USEPA; Sax, 1984 
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Street. The western part of the former MGP site is presently owned by NYSEG and 
the eastern part is owned by Patricia Merwin and Phyllis Raterink. The former 
MGP site is bordered by Court St. and the Susquehanna River on the south, 
Brandywine Ave. on the west, the Delaware Lackawanna and Western Railroad on 
the north and the property of Ebonex on the east. The Court St. site covers 
approximately six acres and consists of a fenced, unpaved lot, presently used for 
material and equipment storage. 

The initial site visit for this investigation was conducted on June 12, 1991 by Mr. 
Randy Youngman (ES) and Mr. James Hylind (NYSEG). The examination was 
limited to the NYSEG property and identified surface soil, surface water and 
sediment sampling locations. 

PART 3. SITE SURVEY AND MAPPING 

Modi Associates, a licensed land surveyor, performed a property survey 
identifying property boundaries, sampling locations, and existing structures. A 
topographic base map with a scale of one inch to fifty feet and one-foot contour 
interval, drawn to NYSEG CADD/sketch standards (including those originally 
specified in the project proposal and those later identified by NYSEG on December 
19, 1990), was prepared. The base map and surveyor field notes are presented in 
Appendix D. The base map presents a current site plan depicting the structures, 
sample locations, and pertinent off-site features such as nearby residences, streets 
and known utilities. 

During the site survey, an on-site reference point was established to allow 
identification of the exact locations from which samples were collected. This was 
done to allow revisions and additions to the base map to be made should additional 
investigations be conducted at the site in the future. A USGS datum at the 
southwest comer railroad bridge abutment over Brandywine St. was used for 
vertical elevations. 

PART 4 - SAMPLING AND ANALYSIS 

The objective of Part 4 was to provide representative samples and analyses to 
determine the potential for direct exposure to hazardous contaminants at the site. 
Field samples were collected only from those matrices which presented direct 
exposure pathways. 

Surface water and sediment samples were collected upstream of the site, 
adjacent to the site, and downstream of the site, to assess whether there is a direct 
exposure pathway present. The sampling methodology, equipment decontamination 
procedures, and analytical protocols for Part 4 are described in detail in the project 
QAPP (Appendix B). Dedicated sampling apparatus was used for each sample 
location, and no sample equipment decontamination occurred on-site. The 
analytical methods utilized are presented on Table 3.2. Sample locations are given 
in Figure 1.2. All analyses were performed by the ES-Berkeley, California 
laboratory (ESBL ). 
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TABLE3.2 

SUMMARY OF ANALYTICAL METIIODS 

Water Matrix 

Volatile Organics 

Semivolatile Organics 

Metals: 

Mercury 

Lead 

Chromium 

Iron, zinc, aluminum, cadmium, 
antimony, copper, cobalt, manganese, 
and nickel 

Cyanide (Total and Amenable) 

Soil and Sediment Matrices 

Volatile Organics 

Semivolatile Organics 

Metals: 

Mercury 

Lead 

Chromium 

Iron, zinc, aluminum, cadmium, 
antimony, copper, cobalt, manganese, 
and nickel 

Cyanide (Total and Amenable) 

(1) Graphite Furnace Method 
(2) Inductively - Coupled Plasma Method 
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EPA Method 624 

EPA Method 625 

EPA Method 7470 

EPA Method 7421 (GF)<1) 

EPA Method 7191 (GF) 

EPA Method 200.7 (ICP)<2> 

EPA Method 335 

EPA Method 8240 

EPA Method 8270 

EPA Method 7471 

EPA Method 7421 

EPA Method 7191 

EPA Method 6010 

EPA Method 9010 
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Surface Water Sampling 

Three surface water grab samples were collected from the Susquehanna River, 
downstream (at SW-3), adjacent to the former MGP site (at SW-2), and upstream 
(at SW-1). The objective of the surface water sampling was to determine whether 
the former MGP site is impacting surface water quality in the Susquehanna River. 
The samples were collected in accordance with the QAPP and HASP on October 3, 
1991 by ES personnel, and observed by J. Hylind of NYSEG. 

Sample containers provided by ESBL were dipped beneath the water surface to 
collect the surface water samples. Additional surface water samples were collected 
at the same locations and analyzed in the field for pH, specific conductivity and 
temperature. These results are presented in the field sampling forms in Appendix 
D. 

The samples were collected from the north shoreline of the Susquehanna River, 
at the downstream location first, and each sample was collected while standing 
downstream of the actual location, to avoid any impacts caused by wading into the 
stream. Sample SW-4 was a field duplicate of SW-3, and was collected for quality 
control purposes. 

Sediment Sampling 

Three sediment grab samples were collected at the same locations as the 
surface water samples, from the upper six inches of the stream bed using a 
precleaned stainless steel spoon. The spoons were dedicated to each sample 
location. The objective of the sediment sampling was to determine whether the 
former MGP site had contaminated sediments in the Susquehanna River. Since 
there was no visual evidence of contamination prior to sampling, grab samples were 
collected. 

During sampling, rocks and vegetative material were discarded, and care was 
exercised to avoid losing the fine materials which tend to disperse when disturbed. 
The samples were placed into bottles provided by ESBL. The downstream samples 
were collected first, and persons sampling the sediment stood downstream of the 
actual sampling point to avoid any impacts caused by wading into the stream. 
During the sampling of SED-2, disturbance of the sediment released an oily sheen 
and visual evidence of an oil residue. An aliquot of this material was separately 
analyzed to determine the nature of the oily waste substance. The results are 
discussed in Section 4. 

Surface Soil Samples 

Seven grab surface soil samples were collected by ES on October 3, 1991. Six 
grab surface soil samples (SS-1, SS-2, SS-3, SS-4, SS-5, and SS-7) were collected near 
the former locations of MGP structures, such as the holders and tanks previously 
present on-site. Sample SS-7 was a field duplicate of soil sample SS-3 for quality 
control purposes. Surface soil sample SS-6 was collected west of the site, across 
Brandywine Avenue, as a background sample. The purpose of all surface soil 
samples was to determine whether a direct exposure pathway exists in surface soil 
associated with the former MGP site. The soil samples were collected with 
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dedicated, decontaminated stainless steel spoons and placed in sample bottles 
supplied by ESBL. 

Air Monitoring 

A Photovac photoionization detector (PID) was used to monitor for volatile 
organic compounds present in the air. This monitoring was performed as a health 
and safety measure during on-site field work. Air in the breathing zone (four to five 
feet above the ground) was monitored during sampling activities as a preliminary 
means of determining the presence of volatile organic compounds. 

The PID was calibrated daily to a standard of 100 ppm isobutylene. The PID is 
equipped with a 10.6 ev lamp, suitable for detecting most volatile organic 
compounds commonly found at MGP sites such as toluene, xylene, ethylbenzene. 
and benzene. Because the PID is not calibrated to all of these specific compounds, 
it provides readings of total ionizables present (i.e volatile organic compounds with 
a ionization potential at or below 10.6 ev) relative to the isobutylene standard. The 
readings that the PID provides are best used for background-downgradient 
comparisons. No readings above background were detected during the on-site 
sampling. 

Quality Assurance/Quality Control 

The sampling program at the Binghamton-Court Street site consisted of surface 
soil, surface water and sediment sampling. In addition to these media, several types 
of quality control samples were collected to document the representativeness, 
precision and accuracy of the sampling and analytical methods. These samples 
included a trip blank, field duplicates and matrix spike, and matrix spike duplicate 
samples. 

A trip blank, consisting of organic-free water, was prepared by ESBL and 
accompanied the sample bottle shipments at all times. The trip blank was analyzed 
for volatile organic compounds to measure the impact of sample shipping and 
handling on sample integrity. 

A duplicate surface water sample was collected at SW-3 and assigned the 
designation SW-4, and a duplicate surface soil sample was collected at SS-3 and 
designated SS-7. The duplicate samples were analyzed for the same parameters as 
the other samples to measure the representativeness of the sampling methods. 

Matrix spike (MS) and matrix spike duplicate (MSD) samples of surface water 
were collected at location SW-2. The MS and MSD samples were analyzed for the 
same parameters as the other samples to allow the laboratory to identify analytical 
interferences caused by the sample matrix. The laboratory interprets the MS/MSD 
results and qualifies the sample results accordingly by assigning "flags" to the data. 

Prior to performing on-site sampling, all sampling equipment was precleaned by 
successive rinses with detergent (Alconox) water, distilled water, methanol, and 
distilled water. No on-site decontamination occurred. 
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PART 5 - REPORT PREPARATION 

This report was prepared to summarize the work effort, present results, 
including any discovery of an imminent threat to human health or the environment, 
and present the SSPS input data and scores. 
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INTRODUCTION 

SECTION 4 

DATA ASSESSMENT 

This section presents the results and interpretations of the analytical data 
collected at the Binghamton-Court Street site. ES collected four surface water 
samples, three sediment samples and seven surface soil samples, including two field 
duplicate samples. All samples were analyzed for chemicals associated with former 
MGP sites such as volatile and semivolatile organic compounds, metals and cyanide. 
The analytical results are summarized in Tables 4.1 through 4.3. The sample 
locations and total PAH concentrations are shown on Figure 4.1. A complete listing 
of results is presented in Appendix E. 

ES-Syracuse personnel assessed laboratory-reported sample holding times and 
laboratory and trip blank results. All analytical holding times were met. Laboratory 
and trip blanks were assessed to determine whether chemicals that are commonly 
used during laboratory handling and processing of samples were accidently 
introduced to the samples. Suspected laboratory contaminants were not indicated 
to be present based on the analytical results. Some concentrations are flagged as 
estimated ("J") because the values are approximate, being less than the analytical 
detection limit. These data are considered valid. 

Surface Water Results 

Three surface water samples were collected from the Susquehanna River 
downstream (SW-3), adjacent to the site (SW-2), and upstream (SW-I). A field 
duplicate, designated SW-4, was collected at the same location as SW-3 to measure 
the representativeness of the sampling methods. A summary of the analytes 
detected in the surface water samples is presented on Table 4.1. 

Volatile and semivolatile organic compounds were not detected in the surface 
water samples. Five metals and cyanide were detected in the surface water samples. 
The five metals are aluminum, iron, lead, manganese, and zinc. In all cases but zinc, 
upstream (SW-I) concentrations were equal to or greater than the downstream 
concentrations. The concentrations in all downstream samples were below the 
applicable Class A surface water standards, with the exception of aluminum and 
iron. The concentrations of aluminum and iron for all sample locations exceeded 
the applicable Class A standards, however the concentrations were highest in the 
upstream sample (SW-I). A low concentration of cyanide was detected in SW-2, at 
a concentration below the Class A standard. 

These results show no impact on surface water quality in the Susqueh_anna 
River attributable to the site. The generally good agreement between the results for 
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Parameter 

Volatile Organics 

Semivolatile Organics 

Metals 
Aluminum 
Antimony 
Cadmium 
Chromium 
CoboJt 
Copper 
Iron 
Lead 
Manganese 
Mercuiy 
Nickel 

""' Cyanide: 
To1&J 
Amenable 

FOOTNOTES: 

ClasaA 

Table 4.1 
New York State Elecbic & Gu 
Binghamton - Court SL Site 

Surface Water (ppm) 
Analytical Resuhs 

SW-1 SW-2 
Standard 111 

N.O. N.O. 

N.D. N.O. 

0.1 (A) 0.91 0.66 
NS <0.06 <0.06 

0.01 <0.005 <0.005 
0.05 <0.01 <0.01 

0.005 (A) <0.05 <0.05 
0.2 <0.025 <0.025 
0.3 1.8 1.3 

0.05 0.0085 0.0044 
0.3 0.33 0.23 

0.002 <0.0002 <0.0002 
• <0.04 <0.04 

0.3 0.028 0.022 

0.1 <1 0.097 
0.1 N.A. 0.045 

SW-3 SW-4 

N.O. N.D. 

N.O. N.D. 

0.46 0.22 
<0.06 <0.06 

<0.005 <0.005 
<0.01 <0.01 
<0.05 <0.05 

<0.025 <0.025 
0.65 0.28 

<0.003 <0.003 
0.09 0.045 

<0.0002 <0.0002 
<0.04 <0.04 
0.029 0.028 

<1 <1 
N.A. NA 

(1)NYSDEC TOGS 1 .1. 1 dated September 25, 1990. Standards for protection of human health. (A)-Aquatic life value. 
N.O. Not Detected. 
N.A. Not Analyzed. 
* Standard based on hardness: data not collected. 
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Parameter 

Volatile Organic• 
Bhylbenzene 
Total Xylenes 

Semivolatile Organics 
Naphthalene 
2-Methylnaphthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Oi-n-butylphthalate 
Fluoranthene 
Pyrene 

* Benzo(a)anthracene 
* Chrysene 

Total PAH 
Total CPAH 

Metal, 
Aluminum 
Antimony 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lood 
Manganese 
Mercury 
Nickel 
Zinc 
Cyanide: 

Total 
Amenable 

FOOTNOTES: 

Table 4.2 
N- York State Electric & a­
Binghamton - Court St. Site 

Sediment Sampl" (ppm) 
Analytical Results 

Natural Occur. SED-1 SE0-1RE 
Rannea 111 

N.D. N.O. 
N.D. N.O. 

N.D. N.D. 
N.O. N.O. 
N.D. N.O. 
N.O. N.O. 
N.D. N.D. 
N.0. N.O. 

1.8 1.5 
N.D. N.0. 
0.33 0.34 
N.O. N.0. 
N.O. N.D. 
0.33 0.34 
N.O. N.0. 

700 - >100,000 9,600 N.A. 
<1 -10 <12 N.A. 
0.01 -7 <1 N.A. 
1 - 2,000 13 N.A. 
c;:3-70 <10 N.A. 
1 - 700 23 N.A. 

100 - >100,000 22,000 N.A. 
c:10-700 35 N.A. 

50 - 50,000 990 N.A. 
0.02 - 5.1 0.36 N.A. 
<5- 7,000 18 N.A. 
<5 - 3,500 99 N.A. 

I <1 N.A. 
I N.A. N.A. 

(1) Ranges for New York State soils from U.S.G.S. Professional Paper 1270, 1984. 
N.O. Not Detected. 
N.A. Not Analyzed. 
RE Sample reanalyzed at a greater dillllion factor. 
* Carcinogenic PAH 

SED-2 SED-3 SE0-3RE 

98 N.D. N.D. 
48 N.D. N.D. 

980 N.D. N.D. 
180 N.D. N.D. 
710 N.O. N.D. 
250 N.D. N.D. 
920 N.D. N.D. 
200 N.D. N.O. 
N.0. 1.6 N.D. 
270 N.D. N.0. 
470 N.D. N.D. 
120 N.D. N.D. 
130 N.D. N.D. 

4,230 N.D. N.0. 
260 N.D. N.D. 

9,800 8,100 N.A. 
<12 <12 N.A. 

<1 <1 N.A. 
12 11 N.A. 

<10 <10 N.A. 
60 17 N.A. 

21,000 18,000 N.A. 
96 28 N.A. 

620 420 N.A. 
<0.1 <0.1 N.A. 

16 17 N.A. 
110 76 N.A. 

<1 <1 N.A. 
N.A. N.A. N.A. 
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Table 4.3 
New York State Bectric & Gas 
Binghamton - Court St. Site 
Surface Soil Samples (ppm) 

Analytical AesuHa 

I 

Parameter Natural Occur. SS-1 SS-1RA SS-2 SS-3 Ran--.,., 

Volatile Organics N.D. N.A. 

Semivolatile Organics 
Diethylphthalate 2.SJ 2.SJ 
Phenanthrene 3.5J 3.4J 
Anthracene 3.SJ 3.4J 
Di-n - butylphthalate 8.9J 8.6J 
Fluoranthene 6.1 J 5.9J 
Pyrene N.D. N.O. 

* Benzo(a)anthracene N.D. N.O. 
* Chrysene N.D. 4.6J 

bis(2-Ethylhe)(}'l)phthalate N.D. N.O. 
* Benzo(b)fluoranthene N.D. N.O. 

Total PAH 13.1 17.3 
Total CPAH N.O. 4.6 

....... 
Alumim.m 700->100,000 6900 N.A. 
Antimony <1-10 <12 N.A. 
Cadmium 0.01-7 1.1 N.A. 
Chromium 1-2,000 21 N.A. 
Cobalt <3-70 21 N.A. 
Copper 1-700 74 N.A. 
Iron 100->100,000 150000 N.A. 
Load <10-700 120 N.A. 
Manganese 50-50,000 540 N.A. 
Mercury .02-5.1 0.29 N.A. 
Nickel <5-7,000 33 N.A. 
Zinc <5-3,500 250 N.A. 
Cyanide: 

Total 11 N.A. 
Amenable <1 N.A. 

FOOTNOTES: 
(1) Ranges for New York State soils from U.S.G.S. Professional Paper 1270, 1984. 
N.D. Not Detected. 
N.A. Not Analyzed. 
RA Sample reanalyzed at a greater dlution fector. 
* Carcinogenic PAH 
J Estimated value - concentration is below analytical detection limit. 

N.D. N.O. 

N.D. N.O. 
4.6J N.O. 
4.7 J N.D. 

30 0.78 
7J N.D. 

8.9J N.O. 
4.2J N.D. 
4.8J N.D. 
N.D. N.O. 
OJ N.O. 

40.2 N.O. 
15 N.O. 

9600 7600 
<12 <12 

<1 <1 
14 9.6 

<10 <10 
32 19 

27000 20000 
190 13 
520 360 

0.73 <0.1 
17 13 

160 " 
<1 <1 

N.A. N.A. 

I I I I I I I I 

SS-4 SS-5 SS-6 SS-7 

N.D. N.D. N.D. N.D. 

N.D. N.D. N.D. N.D. 
N.D. N.D. N.D. N.O. 
N.O. N.D. N.O. N.O. 

0.97J 0.2J 0.24J N.D. 
N.O. N.0. N.D. N.D. 

0.35J N.D. N.O. N.D. 
N.D. N.D. N.O. N.D. 
N.D. N.D. N.O. N.O. 
N.D. 0.16J 0.17 J 0.14J 
N.D. N.0. N.O. N.D. 

0.35J N.0. N.O. N.O. 
N.0. N.O. N.O. N.O . 

11000 6900 12000 7000 
<12 <12 <12 <12 

<1 <1 <1 <1 
16 9.2 13 8.8 
11 <10 <10 <10 
28 21 15 18 

34000 18000 23000 19000 
36 15 49 14 

860 400 700 380 
0.1 <0.1 <0.1 <0.1 
24 14 " 14 
66 60 80 49 

<1 <1 <1 <1 
NA N.A. N.A. N.A. 
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SW-3 and the duplicate SW-4 suggest the sampling methods yielded representative 
samples. 

Sediment Results 

Three sediment samples were collected at the same locations as the surface 
water samples. The sediment results are summarized on Table 4.2. 

Two volatile organic compounds, ethylbenzene (98 ppm) and total xylenes ( 48 
ppm) were detected in SED-2. Ten P AHs including two carcinogenic P AHs 
(CPAHs) were also detected in SED-2, at individual compound concentrations 
ranging from 120 ppm to 980 ppm. The total concentration of P AHs in SED-2 is 
4230 ppm and of CP AHs is 250 ppm. The types and concentrations of volatile and 
semivolatile organic compounds is consistent with observations of an oily substance 
which was released from the sediment during sampling of SED-2. 

Because of the historically industrial land use in the area, and the presence of 
other volatile and semivolatile sources upstream in the Susquehanna River, it is 
difficult to definitively determine the source of contamination at SED-2. It is 
noteworthy that a storm sewer discharges to the river upstream of SED-2, posing 
another potential source of contamination. In an effort to identify whether the 
contamination present in sample SED-2 was a petroleum product such as gasoline 
or fuel oil, a gas chromatograph ( GC) "fingerprint" analysis was performed. These 
results indicated that the sample did not contain significant amounts of natural 
petroleum components and did not exhibit the characteristic "fingerprint" that is 
normally observed in petroleum products. These results suggest the material 
present in SED-2 may have not originated from a release of gasoline, fuel oil, or 
other types of petroleum product, and could be related to MGP residue, given the 
presence of P AHs in the sample. 

A second "fingerprinting" technique was performed using infrared (IR) 
methods, in an attempt to identify whether the material is related to coal tar 
residue. Those results indicate the material is consistent with carburettted water gas 
tar (refer to fingerprint results report in Appendix E). 

The other sediment samples, SW-1 and SED-3, were relatively free of organic 
compounds. SED-1 contained one P AH, pyrene, at 0.33 ppm. SED-3 contained 
only one organic compound, di-n-butylphthalate at a concentration similar to that 
present in SED-1 (1.6 and 1.8 ppm, respectively). Di-n-butylphthalate is a common 
laboratory contaminant and is not related to MGP residues and was not present in 
SED-2. 

Nine metals were detected in the sediment samples; the concentrations for all 
were well within the referenced naturally-occurring ranges. The concentrations of 
metals do not suggest the former MGP site has impacted sediments in the 
Susquehanna River. There is a slight increase in the concentrations of copper and 
lead in SED-2, but it is not clear whether this condition is related to the oily 
substance observed at that location. 

In summary, the observation of oily residue at SED-2 was confirmed by the 
presence of volatile and sernivolatile organic compounds in the sample. An IR 
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fingerprint analysis was conducted to determine whether the residue may be related 
to coal tar. These results indicate the material is consistent with carburetted water 
gas coal tar. 

It is noteworthy that, despite the contamination present in SED'2, similar 
contaminants were not present in the surface water sample (SW-2) from the same 
location. An oily sheen did appear on the water surface after the sediment was 
disturbed, but those contaminants were not detected in the surface water samples. 

Surface Soil Results 

Six surface soil samples were collected at the former MGP site in sµspected 
source areas such as the former holder and tank locations. A field duplicate sample 
was collected at SS-3 and designated SS-7. A background sample was collected 
from the west side of Brandywine Avenue and desigDated SS-6. Toe surface soil 
sample results are summarized on Table 4.3. 

Volatile organic compounds were not detected in any surface soil samples. 
Semivolatile organic compounds were detected in all surface soil samples, but only 
three samples contained P AHs or CP AHs. Although there are other sources of 
P AHs and CP AHs in this industrial setting, their presence is considered an indicator 
of MGP residues because the background sample did not contain PAHs or CPAHs. 
The highest concentrations of P AHs ( 40.2 ppm) and CP AHs (15 ppm) were in SS-2, 
collected near the railroad tracks where coal residue is still present. Sample SS-1 
contained 13.1 ppm PAHs and sample SS-4 contained 0.35 ppm PAHs. SS-1 was 
also located near the railroad tracks and SS-4 was located near the former No. 2 gas 
holder. 

Although the P AHs and CP AHs pose a direct contact threat, the concentrations 
are low and the site is fenced off and not likely to be accessed by small children or 
the public. 

Eleven metals and cyanide were detected in one or more surface soil samples. 
The concentrations of all metals were well within the referenced naturally-occurring 
ranges. In general, there was no discernible pattern of significantly higher 
concentrations between samples; the concentrations among all samples were 
generally within an order of magnitude. It is noteworthy that SS-1 contained the 
highest concentrations for most metals, and SS-2 was somewhat elevated with 
respect to lead and mercury. These locations, near the railroad tracks, also had the 
highest concentrations of P AHs. The elevated levels in SS-1 and SS-2 may be due to 
the coal residue present in that area, and the train traffic nearby. Although these 
samples have slightly elevated levels of P AHs and some metals, the results do not 
indicate an imminent public health threat attributable to the site via the surface soil 
pathway exists, given the low concentrations and site access restrictions. 
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SSPS RANKING 

The SSPS ranking scores for the Binghamton-Court Street site are as follows: 

Actual Risk Perceived Risk Clean-Up 

Primary Scores: 6.4 13.1 12.0 

Secondary Site Scores 
Groundwater: 
Surface Water: 
Direct Contact: 
Air: 

0.0 
3.3 
9.9 
7.3 

0.0 
29.8 
13.1 
9.7 

These scores are considered preliminary since many assumptions were made, 
and default values were used, in scoring the site. For instance, the groundwater 
score is not based on site-specific data, but rather on statistical data derived from 
many former MGP sites. To properly evaluate the Binghamton-Coun Street SSPS 
scores. they must be compared to other sites similarly scored using the same general 
assumptions and default values. 

The Binghamton-Coun Street scores reflect the fact that direct contact with 
surface soil and sediments is the principal exposure pathway, for both actual and 
perceived risk, based on the available data. Direct contact includes skin contact 
with contaminated soil, ingestion of contaminated soil, and inhalation of 
contaminated fugitive dust. Additional site-specific groundwater data is the most 
significant "data gap", since default values were used to enter data for groundwater 
quality downgradient of the site. Since the site is situated over a significant aquifer, 
and groundwater is used for drinking water in the site vicinity, additional site~ 
specific groundwater data would provide a more definitive assessment of the actual 
and perceived risks for the site. The SSPS groundwater scores are low because 
there were no identified municipal drinking water wells within five kilometers 
downgradient of the site. The distance to drinking water wells is a principal 
criterion in the SSPS scoring. 

CONCLUSIONS AND RECOMMENDATIONS 

The most significant finding from the data collected from this site is the 
presence of oily residue in the sediments of the Susquehanna River. Although the 
source of the residue cannot be definitively determined at this time, there is no 
evidence to rule out the former MGP site as a potential source. The presence of 
contaminated sediments is significant because the municipal water supply for 
Binghamton includes backup supply wells and active surface water intakes within 
several hundred feet of this site. However, it is important to note that the surface 
water data indicate the site is not impacting water quality in the Susquehanna River. 
Likewise, it is important to note that the contamination detected over the past 
several years in the Ranney well (located north of Coun Street, 500 feet east of the 
former MGP site) is related to solvent-based volatile organic compounds such as 
1,1,1-trichloroethane, trichloroethene, etc. The contaminants detected in the 
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Ranney well were not detected during this MGP sampling program, and are not 
typically associated with MGP residues. 

The principal concern for this site is the fact that it is situated within a sensitive 
environmental location, that is, near a Class A surface water body and the intakes 
for the municipal water supply system. Although there is no evidence to 
conclusively show that the site has adversely impacted the river or the municipal 
water supply, any evidence of contamination on-site must be carefully evaluated 
with respect to its nature, extent and possible migration pathways. For this reason, 
additional investigation of the Binghamton-Court Street site is warranted to ensure 
that the surface soil and sediment contamination detected (if MGP-related) does 
not pose a threat to the municipal water supply system or other receptors. The 
additional investigation should focus on defining the vertical and horizontal extent 
of the soil contamination detected on-site, and irivestigate whether subsurface 
sources of contamination remain due to the former presence of holders, tanks and 
other structures. The potential for subsurface sources of contamination to pose a 
risk of impact on groundwater quality and a risk of exposure via the Ranney well 
(should it be placed on active status) and/or the surface water intakes should be 
investigated. Because of the proximity of,the site to the Susquehanna River, and the 
general hydrogeologic setting in the site vicinity, it is very possible that groundwater 
beneath the site could be discharging to the river. It appears that this site is suited 
to applying indirect investigative techniques (geophysical and soil vapor surveys) 
and direct techniques (soil borings and monitoring well installations). 
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'Copies provided following this page. 

KUI/SY201.10JJ3/000II 



......... (K 
I I uuArnAM'J'!. ITS slETTLE:JlNT, 

I I 

$:S,000 cnpitnl, nnd with Cliuton ll'. P,dge, F. K l{oss au<l J amcs R. 
Holman as its first board of directors. This compaoy is not now in 
business. 

The ~tandard Pharmacal company was incorporated April JG, 18'.t,i. 
with $20,000 capital, for the purpose of manufacturing and selling tho.: 
Standard remedies which du:ing recent years have attracted consi1kr. 
able attention in circles where proprietary medicines nre m )St 1m:d. 

The first directors of the company were A. Lee Tiffany, W. S. Over. 
ton, A. E. Magoris and George Fowler. 

The Star Electric company was incorporated December 4, 1890, with 
an authorized capital of 1100,000, by George S. Beach, Clarence S. 
Beach, Samuel H. Chase and Herman W. Doughty. The company 
manufactures and deals in all electrical specialties, the works being at 
Nos. 217-79 Front street: the officers are George S. Beach, president; 
Clarence S. Beach, secretary and manager, and H. W. Doughty, treas. 
urer. 

In addition to the manufacturing interests referred to on preceding­
pages incidental mention also may be made of the Eureka Awning and 
Tent,Co., F. G. Barbour, manager; E. H. Titchener & Co., manufac• 
turers of blind staples and wire goods; The Binghamton Cigar Box Co., 
at No. 4 South street and Joseph W. Lacy's cigar box factory, on Waier 
street; H. I. Haring, brass founder; the Magoris Cactus Fibre Brush 
Co., of Rossville; Persels & Mack, harness manufacturers, an old and 
well established industry; The Bunn Cigar Rolling Machine Co.; The 
Binghamton Electrical Construction Co., Charles F. Terhune, president, 
and L. M. Blanding, secretary and treasurer; The Binghamton Gas 
Engine Co., M. L. Deyo, president, D. H. Carver, vice-president, and 
H. A. Miles, secretary and treasurer; The Binghamton Lithograph Co., 
Charles S. Case, proprietor; Harris' Flavoring works, F. E. Harris, 
proprietor; The Binghamton Glove Co., F. J. Bryant, proprietor; Joles 
& Brown, glove maker11; The Parlor City Glove and Mitten Co.; The 
Rossville Acid works, also known as The Binghamton Chemical Co., 
John 0. Porter, proprietor: The Independent Match Co., C. M. Stone. 
president, and C. H. Webster, secretary_ and treasurer; Frank Beman's 
organ factory, an industry of far more importance than outward appear• 
ances indicate; The Binghamton Computing Scale Co.; The Bingham• 
ton Whip Co., Lucius Woodruff, proprietor; The Binghamton Wire 
works, David Campbell, proprietor; Wm. P. Davis' Wire works. 

Tiu Bingl,amton Gas Li.[hl Company was orga~ized under n charter 

I 
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GROWTH AND DEVELOPMENT. " 

dated July 2:J, 1B53, wilh $:S0,000 capita!. The first directors wer 
William R. Osborne, Charles McKinney, Jacob Morris, Edward Tomp 
kins, Lemuel H. Davis, John Lee and Dwight E. Ray. The board wa 
organized in August, Hl53, wilh Jacob Morris president, und Williar 
R. Osborne, secretary and treasurer. The company's works were locqte, 
at the foot u{ Wnsbington street, a11d were maiutaiucd in tlrnt loc.ilil 
until Odober

1 
1888

1 
when they were removed to the head of Cour 

street. The new site was purchased on May 21 of that year, and th_ 
bui!~ings were erected immediately afterward. 

1'h~ .!H!!ghamton Gas Light company and the Brush-Swan El~r.i 
4.ig_h_! and Power company, the latter having been formed in the mear 

_!!me, were consolidated November 18, 1887, {ocming the Bingham.to. 
Gas and Electric company. This arrangeml}nt was continucd,-1.b 
c~m.2any furnishing both gas and electric light to city consumer: 
uutiL.}iili.1.Q..Jaao, when the electric department waS sold to Geor~e. 
).lorse and othen and was eventually merged into the Binghamton Ge! 
emi-El~~li"ic ~mpany, of which mention has been made. 

In. th!:e..m.eantimc, however, the Binghamton Gas and Electric con 
JJan:t sold its stock, plant and works to the Binghamton Gas works, tl 

_l;\Her..baving__b~en incorporated April 1, ma. with an authorized cap 
ta\ ,,r $750,000, and an actual capital of $450,000, The directors of tl 
new corporation were (and are) James W. Manier, William G. Phelp 
Charles M. Stone, George F. O'Neil, Charles C. Jackson, George V 
Dunn, Sigmund J Hirschmano, M. C. McMillin and W. F. Dout 
wirt. The officers were (and are) M, C. McMillin, president; Jam 
\V. Manier, vice-president; Robert W. Manier, treasurer; W. F. Dout 
win, secretary, and Fred. B. Wheeler, general manager. 

The company haSabout 33 miles of main pipe and about :J,000 g 
con'iumers in the city. General Manager Wheeler has laid fifteen mil 
o{ main pipe within the last fourteen months. The first superiutende 
of the works was Harris G. Rodgers, whose service in that capacity t 
gan in 1853. This position was filled by competent men until the < 

fice was finally abolished, and that of general manager established 
its place. Mr. Wheeler is the only person who has filled the position 
general manager. 

In this connection it is interesting to note the succession of prcsidc1 
of the company from the time the works were originally estnblished 
1S53, viz.: Jacob Morris, 1853-57; Charles McKinney, 1857-58; Sh 

·man·D. Phelps, 1858-02; Charles McKinney, 18G2-(j0; Sherman 
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To: 

From: 

Subject: 

File 

J.B. Marean 

Columbia Gas of New York (CNY) 

Interoffice Memorandum 

New York State Elecmc & Gas Coroorat,on 
Binghamton New York 13903 

July 16, 1990 

GEMJO -90-596 
File: GEM 800 GEMG 

The following is a summary of the environmental information obtained as part 
- of the one day visit to Columbia Gas Company offices in Columbus, Ohio. The 

visit included a management presentation by Columbia Gas and access to 
infonnation in a Data Room. -

-
-
-
-
-
-
-
-
-

MANAGEMENT PRESENTATION AND FOLLOW-UP CONFERENCE CALL 

1. 

2. 

3. 

NOTE: Conference call attendees 
J.B. Marean NYSEG 
M. Psareas HLA 
M.W. O'Donnell Columbia Gas Columbus,Ohio (CGO) 
0. Schwaertzwalder CGO 
J. Hayes Columbia Gas System Service Corporation9 
Wilmington, Delaware (CGSSC) 
M.J. Atherton CGSSC 

The participation in the !PP activities with Anitec and Frito-Lay will 
result in the construction of two 8 inch pipelines of 24,300 and -15,000 
feet respectively. This activity has Article VII implications. 

All mercury regulators are gone from the CNY system. CNY followed the 
disposal practice specified by their disposal firm (Mercury Refining 
Company of Albany, NY). The disposal firm provided containers to hold 
and ship the mercury. 

One former Manufactured Gas Plant (MGP) site was stated as being the 
responsibility of CNY. When further questioned on this site or possible 
other sites in their service territory no other MGP sites were 
identified as known. The possibility of other sites was pursued based 
on the language found in the franchise book (copy requested) made 
available in the Data Room. The franchises for several communities 
refers to the ability to distribute and supply mixed and/or artificial 
gas. When questioned on the meaning of mixed and/or artificial gas it 
was the feeling of M. Atherton that was manufactured gas. They were not 
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4. 

5. 

6. 

7. 

2 

aware of the possibility of using the franchises as a possible source to 
identify the possible existence of MGP sites. When queried on the 
corporate family tree of CNY, the response was: 
11 CNY was fanned in 1957 from the merger of Keystone Gas Company 
with the Binghamton Gas Works. The predecessor companies, which 
were acquired by Columbia in the late 1920 1 s provided gas service 
to the Olean and Binghamton areas since prior to the turn of the 
century. 11 

The family tree issue was found to be somewhat more complicated than 
that, during a review of infonnation in the Data Room, as discussed 
below. Several questions (attached) were generated while in the Data 
Room to attempt to clarify the issue of MGP sites for CNY. 

Testing of pipeline liquids for PCB's began in 1981. Pipeline liquids 
that required disposal were sent for incineration to Roll.ins or Chem 
Waste Management. At Present all PCB-contaminated liquids removed from 
the pipelines are stored at the property across Brandywine Avenue from 
the Binghamton General Office property. The liquid currently in storage 
is scheduled for disposal in the near future. 

An inspection by NYSDEC recently occurred at the CNY Binghamton Service 
Center. A copy of this report was requested. 

It was stated that all disposal activities of CNY for wastes other than 
the standard office/plastic pipe type waste was by either recycling 
(mercury) or incineration (pipeline liquids). 

Underground Storage tanks (UST) are only located at the Binghamton 
Service Center location. A further discussion of UST's is provided 
below in the Data Room discussion section. 

8. CNY has no permits, consent orders, or records of decision. 

DATA ROOM 

A Revised Data Room Index was provided (attached), based on the index, all 
records in section VI. Environmental were reviewed. All the infonnation in 
this file is being copied and will be sent to NYSEG and HLA. The highlights 
from this review are as follows: 

Report No. I - Community Right to Know Report 

The only items reported were gasoline and diesel tanks at the Binghamton 
Service Center location, and propane storage tanks at the Binghamton and 
Johnson City Propane Plants. 

Report No. 2 Underground Storage Tanks 

The Binghamton Service Center presently has three tanks. A former diesel tank 
was temporarily closed in 1989, and is scheduled to either be brought back in 

b:45.jbm 
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service or pennanently closed in 1990. 

The Walton Service Center previously had three 4000 gallon gasoline tanks and 
one 500 gallon used oil tank. These were all empty when CNY acquired the 
property from a gasoline service station in September 1981. The gasoline 
tanks were subseque~tly filled with a concrete slurry and the used oil tank 
was removed in September 1986. In the interim the tanks were not used by CNY. 

Report No. 3 Inventory of Waste Handlers and Disposal Facilities 

This report confinned the use of Rollins, Chem Waste Management, and Mercury 
Refining Company as noted above. In Addition, the use of Safety-Kleen Oil, 
Wilkes-Barre, Pa. (717/825-8134) to handle and ship solvents to Petro Conn, 
Modena, Pa. (215/357-1839) was identified. 

Report No. 4 Hazardous Waste Annual Reports 

This report identified pipeline liquids (D001 waste) as the only hazardous 
waste, handled by CNY. This waste was anticipated to have a flashpoint <140 
F., a portion of this waste tested as having PCB concentrations >50 ppm. 
making it subject to TOSCA. All pipeline liquids were incinerated. It was 
apparent from this report that CNY was having some difficulty in disposing of 
the empty drums which had contained the pipeline liquids. 

Report No. 5 An assessment of the Possible Impact of Natural Gas on PCB 
levels in Indoor Air 

This report was prepared by the NYS Natural Gas Utilities in April 1982. The 
infonnation in the report has no negative impact on CNY. 

In addition to the reports reviewed as outlined above three other items were ·. 
reviewed: 

I. Offering Memorandum of June 5, 1990 (attached) 

2. 

This memo provided environmental related infonnation on the corporate 
tree (quoted above), the distribution territory, the communities served, 
a statement that CNY was involved with project(s) mandated by EPA, and a 
statement that Columbia believes that CNY is in compliance with all 
environmental regulations. Columbia was asked to describe the mandatory 
projects required by EPA (attached). 

Interoffice Memorandum of 6/29/90 

This memo was to M.W. Odonnell from M.J. Atherton with a subject of 
Environmental Review of CNY Properties. Restrictions were placed on the 
distribution of this document, therefore no copies could be made. The 
highlights for the offices, service centers, and propane plants are 
surrmarized below: 

b :45 .jbm 
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Office and 
Service Center 

Watkins Glen 
Walton 
Olean 

Binghamton 

Propane Plants 

Binghamton 

Johnson City 

Source of 
air emissions 

No 
No 
No 

Not 
Stated 

exempt 

exempt 

4 

Storage PCB 
tanks wastes Asbestos 

No No floor tile 
Removed No No 
No under No No 
ground 
3 tanks storage 102 lin. ft 

28 propane No removed 
1 methanol 1986 
3 odorizer No No 

- Notes: 

-
-
-
-
-
-
-
-
-
-
-

a. 
b. 

c. 

d. 

e. 

f. 

g. 

Olean has a 250 gallon above ground diesel tank. 
Walton generates 2 gallons of used oil each month which is picked up by 
a used oil reclaimer. 
Binghamton Office and Service Center 

"The CNY property across Brandywine Avenue from the General 
Office property was previously used for a gas manufacturing 
plant. This plant contained an in-ground hold~r. There is 
no visual evidence of coal tar or other plant debris on the 
site or discharges to the Susquehanna River. PCB­
contaminated liquids removed from the pipelines are properly 
stored at the site. The liquid currently in storage is 
scheduled for proper disposal in the near future. 11 

In addition to the above quote from the M.J. Atherton memo of 6/29/90 on 
Binghamton they also store used oil in an above ground tank for 
disposal, and mercury is stored for recycling. 

Boiler blowdown and sanitary waste from the Binghamton Propane Plant is 
discharged to the city sewer system. 
The exempt statement on air emissions at the Binghamton and Johnson City 
Propane Plants refers to section 201.6(c) of the New York Air Pollution 
regu1ations which, in Columbia's opinion, exempts the activity from air 
pennit or certification requirements. 
Sanitary wastes from the Johnson City Propane Pl ant are treated by an 
on-site, 500 gallon septic tank and drain field. 
Under the headin for the Johnson Cit Pro ane Plant in the M.J, 
At ertgn __ 111~1110 _of __ 6 29_ 90 _th_e _ fgl l 9_w_i ng_sta~ement was made: 

"In 1969, coal tar wastes from the dismantling of the 
Binghamton Gas Manufacturing Plant was spread on the surface 
of unoccupied land at this site. This land currently 
supports growth of vegetation, and other than a few lightly 
stained rocks, there are no visual signs of this material." 

b:45.jbm 
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3. Franchise Book 
. ,,~.II; 

Review of the infonnation in the franchise book provided the greatest inefte__~ 
in the potential environmental liability to NYSEG from the acquisition of CNY. 
The implied liability of 11 

••• mixed and/or artificial gas 11 was previously 
discussed. The following is a listing of locations with the franchise date 
where mixed and/or artificial gas was identified: 

Village Franchise 
or Town county Date 

Chenango Broome 8/24/29 
Deposit Delaware 7/30/34 
Genessee Alleghany 3/23/31 
Hancock Delaware 1/14/30 
Hornby Steuben 9/23/40 
Johnson City Broome 8/15/66 
Limestone Cattaraugus 11/23/43 
Maine Broome 2/2/65 
Millport Chemung 11/10/30 
Port Dickinson Broome 1/9/67 
Wayne Wayne 6/10/46 
Reading Schuyler 8/4/37 
Starkey Yates 7/66/67 
Tompkins Tompkins 7/30/34 

In addition to those franchises which identified the mixed and/or 
artificial gas as a potential activity a number of franchises 
identified or made reference to gas works, gas plants, or 
manufactured gas. These locations are: 

Village Franchise 
or Town County pate 

Olean Cattaraugus 12/23/1880 
Dundee Yates 7/5/27 
Endicott Broome 1/4/27 
Hancock Delaware 9/2/32 
Deposit Delaware 

The final item of interest identified during the review of the franchise book 
was that of additional details on the CNY corporate tree. At a minimum the 
CNY corporate tree has a more complicated interrelationship than previously 
provided by Columbia. The franchise book suggests that the corporate tree 
would at a minimum be as follows: 

b:45.jbm 
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I. Columbia of New York 

A. Keystone Gas Company (which was a name change from The Keys Gas 
company Inc. on 8/1/29) 

1. 
2. 
3. 

Consumers Natural Gas Company 
Chenango Gas Company Inc. 
Manufacturers Gas Company 

B. L.A. Wilkinson d. b .a. Wayne Gas Company 

C. Binghamton Gas Works 

Note: Manufacturers Gas Company and Keystone Gas Company are subsidiaries of 
Columbia Gas and Electric Company. 

JBM/kgt 

cc: P.G. Carney w/o 
T.M. O'Meara w/o 
J.C. Hylind w/o 
S.C. Snyder w/o 
J.B. Patch w/o 
T.F. Donnelly - 120 Chenango w/o 
P. Komar - Parkway 

b:45.jbm 
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Es ENGINEERING-SCIENCE 
COMPANIES 

MEMORANDUM TO FILE 

JOB NO. ________________ _ 

FILE DESIGNATION _____________ _ 

DATE 11./ 3 / 1t r I TIME LI_,,~ ... ~-----

- PHONE CALL FROM ,?,111G,y(!l1V11],J C1T'f IN(jT,! II .,. ~vit!2 PHONE NO llQ 2 · 77 ;;;_ - 72,J 0 
PHONE CALL TO ________________________ PHONE NO. _________ _ 

-
coNFERENcE w,rH lt11Hr/ 1../tJ"i?A '1 : SviP6:Rwr&.lJAtJ-r 

- PLA8E --------------------------------'------

-
-
-
-
-
-
-
-
-
-
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(/Jt/2.1;: /,n,r,€0/fl Tf'(-<f /Jl/& 1 l£)J3t€ 
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' 

NV5occ:.. d&r L1i<V''® ;2_ IY/r)<,11TD80J6 WeLL.'S //flPtW? &£ 
$11P/JLt 1)9,1,,.,' 719',;l,'tf(; W€LL As IQ Sf',t,. ;2~sf'ol'l8E /J1ftPSlli2i!E . llic:4 QJS/, 

- Lv6~ iONQ &i•<nc1H. 011:TA t'/Vl'-1 &:; 1fv4,L. &um 
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- 1i/~ 5~: w!GUr~ ✓ ~ ~nf ~ ::11:! 0b~~~tz:· / ii :::: . "n,._sy~ IA/IA ~ I Al ,T 12-.. ,. ~ 
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COMPANIES 

MEMORANDUM TO FILE 

JOB NO. .5/B /0 
FILE DEs1GNAT1ON 6>A..,,,o- fhom Jl1.,,.,. -13_,'4-,,. 
DATE 3/is,l<p. rTIME ~,;;._•_• ___ _ 

- PHONE CALL FROM 

PHONE CALL TO 

' &uv PHONE NO. _______ _ 

,4,.;o/ llvv;y· !3f,;;;;;;J Llfu ~of PHONE NO bOl Z"-< RL6 

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

CONFERENCE WITH -----------------------------------------­

PLACE 

SUBJECT . 5li a i R,.;,,, ,b~ 1/,; "":u 4ef--Kyt:.U f µg}J !) di'\ A]pw S:1c I ,,_ . 
../J~ -- - , - it' / 

~w b&~~ -~~; !!;; ~~~ ~:f;;:t~:°;t_ 1~
01;-r :::Jf#,r 

1t.v -0,,.P_ !!, ¼0 Js ~ t,,,c.,t1 ;;;_ c.~, \d.,uf'a 'P:tJ ,,_,,-r,'41 
'-'u 1,,;r ~JJ k vJ &JI/ As~":_'/})., ~-' f J ..... ,....,,,,,rs 
=""· &o,.4. 1 do» is ,(pf 

Tu:± :a -~J ,~;;,::~=~ :zr~,f~s:1 
&u eliJ. ,pt.ft_ ~ ,A,,.. V,, L,,µJa tds w:'."1<- '...,_ ';& ¼& s~ 

a-{ Tu- t+ e!:o , 

~,Jk .....,,fu """R<: /w~ ,,...., &,,,,1,t~ 1.;,,9u, c,y ~1-Mi,CT 

~---c ffi, }); -4, r . ·-~ ~ ~ {sJ ) " c1o:,-r- k-,,14tl, ~ k u . -- t /04(rtk w, &, 
u,11.rAf<f> o/tw, flW,A& . f-k w.,,-1 4,'.J!. dX f,,!,r- Au; k c,,,t,1,,-. 
~ ---✓ 
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SIGNED ____________________ _ 
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- 111. CAn1i'8€,l£., 

Early public water supplies in the United States also relied upon 
shallow "infiltration galleries" for their supply. Notable examples are 
the city of Des Moines, Iowa, which developed an extensive gallery 
adjacent to the Des Moines River and the city of Columbus, Ohio, 
which developed a smaller gallery near the confluence of the 
Olent.angy and the Scioto Rivers at an early date. Many other small 
communities, such as Pella, Iowa, followed a similar course of action. 
Unfortunately, these early galleries were limited by several factors. 
For economic reasons they had to be shallow, usually 25 feet deep or 
less. Due to shallow depths, these galleries had very little storage and 
so were directly dependent upon constant flow in the adjacent 
stream for continual recharge. In addition, as a consequence of their 
limited depth they were more vulnerable to poUution. As pollution 
and contamination became an increasing factor, the desirability of 
water treatment became increasingly apparent. Thus, in many cases 
galleries were abandoned for either deep wells or a surface supply. 

L..A'¾J!JR;d~f!\JOnt.-ept of ~J:le)nfi~tration gallery ~!1~ intr?~1:'~~ ~Y_ a., 
~fo11st, Leo Ranney, in 1933. Ranney hacf developed a: syStem of 
horizontal bOi-ing of hard rock which met limited success in the 
production of petroleum from shallow sandstones in southeastern 
Ohio. He adapted his concept to the production of water from un­
consolidated sand and gravel aquifors. The method involves pro­
jecting a horizontal screen,or"lateral," and simultaneously extracting 
fine materials from the gravel aquifer, thereby developing the 
gravel-pack. By combining this development with certain improve­
ments in the method of installing deep, large diameter caissons by 
the "open-end" method, "galleries" could be economically instaJled 
at depths and capacities previously unattainable. ~06 

/JV!Jlt. • D. :T6Nl<.1NS , 

The first "radial collector well" was installed at London, Englund, 
in 1933. The second, following soon thereafter, was installed for the 
Timken Roller Bearing Company in Canton, Ohio. Both of these 
were operational for over 35 years. Since that time, hundreds of 
collector wells have been installed throughout Europe, Asia, and 
North America. Individual innovations and modlfications of the basic 
design have occurred over the past few years. 

Collector Well Design 

The typical radial collector well is illustrated in Figure 91. The 
central caisson is a minimum of 13 feet inside diameter with an 
18-inch wall thickness. The typii:al caisson is lwtw.-c,1 80 ancl 130 
Cect. in depth, ulthuu,-:h much deeper unil.s can he and lwvc been 
inst.ailed. 
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Fi1we 91 Typical Radial Collector Well (Ranney 
Water Systems, Inc.) 

From near the bottom of the caisson, horizontal screen pipes, or 
laterals, are projected and developed. The diameter of these horizon· 
t.al screens normally varies between eight and 24 inclles, depending 
upon design velocities. Screen entrance velocities are often on the 
·ordl'r of one loot per minute, after allowance for partial screen 
blockai:,:e by the b'tuvcl present in the aquifer. 

The horiz.ont.al"lat.erals"can be projected in either a linear or radial 
pat.tern or in a combination of both. If the pat.tern is linear, the 
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coUector well produces ground water with a linear trough or depres­
sion that is geometrically ana1ogous to the drawdown produced by a 
true gallery.type installation. 

With a radial projection pattern, the drawdown resulting from 
production resembles the cone of depression of a standard vertical 
well with a diameter equal to between 60 and 80 percent of the total 
span of the laterals but with a slight "nosing" or "mounding" of 
water between laterals. This mounding is particularly noticeable at the 
outer extremities of the laterals. 

Collector Well Potential 

Thus, a collector well in an unconfined aquifer, with no adverse 
boundary conditions (with laterals averaging 240 linear feet in length 
in a radial distribution), can be expected to produce water at a rate 
equivalent to a vertical well with a diameter of [(2 x 240) + 16} x 
0.80, or 397 feet. Obviously many factors enter into this com­
parative consideration. Lateral lengths may range to 300 feet or 
more. (See Figure 92.) 

Collectors can be utilized to their maximum advantage when in­
stalled adjacent to a surface recharge source. 4411 With latel'Jl.ls installed 
in a semi-radial pattern toward or beneath the surface recharge 
source, optimum conditions exist for inducing infiltration. 

Capacities of collector wells have ranged from 700 gpm to 21,000 
gpm, the variation resulting entirely from aquifer characteristics and 
well design. w, 

In general, the capital cost of a collector well system is similar to 
the capital cost of a comparably designed vertical well system. Over 
the past 20 years, amortized costs have averaged slightly less than 
one cent per thousand gallons of water produced, and the total costs 
of water to the wellhead including maintenance and lifting costs have 
average~ just under three cents per thousand gallons. (T. Bennett, 
pers. com.) 

Principal advantages of the collector well systems are as follows: 
(1) Favorable capital cost. 
(2) Increased pump etnclency resulting In lower lifting costs. 
(3) Minimal maintenance due to extremely low screen velocities. 
(4) Ease of operation due to centralization or all pumping equipment and 

controls. 
(6) Some degree of quality control due to individual operation or each 

lateral. 
(6) Ability Lo complct.cly dewalcr the entire aquiCcr due lo Lhc horizontal 

installation of the screens at the bottom of the aquifer. 
(7) Safety and indestructibility of the supply. 
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Principal disadvantages of collector well installations are as follows; 
(1) Inadequate evaluation of recharge prior to construction resu1Un1 In 

decllnln1 water levels under condltlona of long term heavy pumping. 
(2) Increased potential for plugging of Intake laterals due to corrosion fin• 

cruslat.lon by products. 
(3) Oitnculty In well development. 
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I. INTRODUCTION 

The purpose of this health and safety plan is to establish personnel protection 
standards and mandatory safety practices and procedures for field investigation 
efforts. This plan assigns responsibilities, establishes standard operating procedures, 
and provides for contingencies that may arise while operations are being conducted 
at hazardous waste sites. 

The provisions of the plan are mandatory for all on-site personnel. All ES 
personnel shall abide by this plan. Health and Safety plans must be prepared by 
subcontractors and they must conform to this plan as a minimum. Alternately, 
subcontractor personnel may choose to abide by the provisions of the ES plan. All 
personnel who engage in project activities must be familiar with this plan and 
comply with its requirements; these personnel must sign-off on the Plan Acceptance 
Form (Appendix A) prior to beginning work on the site. The plan acceptance form 
must be submitted to the Office Health and Safety Officer. 

1.2 Site Description 

Refer to Section 2 of the project work plan. 

1.3 Scope of Work 

Field tasks to be conducted at the site may include sampling of one or all of the 
following: surface water/sediment, surface soil, and/or indoor air monitoring. 

1.4 Project Team Organization 

Table 1 describes the responsibilities of all on-site personnel associated with 
this project. The names of principal on-site personnel associated with this project 
are delineated below: 

Project Manager: G.H. Moreau 

Field Team Leader: To be assigned 

Site Health and Safety Officer: To be assigned 

2. RISK ANALYSIS 

2.1 Chemical Hazards 

Potential contaminants which may be encountered while conducting field tasks 
at the site include heavy metals, polycyclic aromatic hydrocarbons (PAHs), volatile 
organics, and cyanide. Some relevant properties of these compounds are shown in 
Table 1. For protection against exposure to heavy metals, dust generation should be 
minimized. To minimize exposure to P AHs, dust generation should be minimized 
and disposable latex gloves will be worn. Direct contact with suspected wastes will 
be avoided. 

In addition to the compounds which may be detected on site, some of the 
solvents used in the processing of samples are potentially hazardous to human 
health if they are not used properly. Decontamination solvents will not be used on-

KLB/SY20I.10.0l/COURT 
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- TABLEl 

- CHARACTERISTICS OF CHEMICALS WHICH MAY BE DETECTED 
ON SITE 

-
Method Exposure Odor - of Limit !DUI LEL Threshold 

Compound Detection 

- Benzene PIO(IJ/Cf(2) !ppm 2,000ppm 1.3% 1-100 ppm 

Cyanides CT 5 mg/m3 50mg/m3 N03l NRC4l 

1,2-Dichloro- PIO 200 ppm - 4,000ppm 9.7% 275 ppm 
ethylene 

Lead NAC5l 0.15 mg/m3 NR NR NR - PAHs NA 02 mg/m3 400 mg/m3 NR No 

PCBs NA 0.5 mg/m3 5mg/m3 NC NR - (54% Chlorine) 

Trichloro- PIO 50ppm 1,000ppm 11% 10-120 ppm 
ethylene - Vinyl PIO/CT 1 ppm6 NR 3.6% > 1,000 ppm 
Ooride - Zinc 5 mg/m3 NR NR NR 
(Zinc Oxide Dust)NA 
--

(1) Photoionization Detector - (2) Colorimetric Tube 

(3) Not combustible. 

- ( 4) Not reported 

(5) None Available 

- (6) Value is an ACGIH TLV. 

-
-

KLB/SY20l.10.DI/COURT - 4 
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site since only dedicated sampling apparatus will be used. Material Safety Data 
Sheets for these sample processing compounds are included in Appendix B. Some 
or all of these compounds may be used in the tasks to be performed at the site. 

2.2 Physical Hazards 

2.2.1 Heat Stress 

The use of protective equipment, if required, may create heat stress. 
Monitoring of personnel wearing personal protective clothing should commence 
when the ambient temperature is ?OOF or above. Table 2 presents the suggested 
frequency for such monitoring. Monitoring frequency should increase as ambient 
temperature increases or as slow recovery rates are observed. Heat stress 
monitoring should be performed by a person with a j;:Urrent first aid certification 
who is trained to recognize heat stress symptoms. For monitoring the body's 
recuperative abilities to excess heat, one or more of the following techniques will be 
used. Other methods for determining heat stress monitoring, such as the wet bulb 
globe temperature (WBGT) Index from American Conference of Governmental 
Industrial Hygienist (ACGIH) TLV Booklet can be used. 

To monitor the worker, measure: 

Heart rate. Count the radial pulse during a 30-second period as early as 
possible in the rest period. 

If the heart rate exceeds JOO beats per minute at the beginning of the rest 
period, shorten the next work cycle by one-third and keep the rest period the 
same. 

If the heart rate still exceeds 100 beats per minute at the next rest period, 
shorten the following work cycle by one-third. 

Oral temperature. Use a clinical thermometer (3 minutes under the tongue) 
or similar device to measure the oral temperature at the end of the work 
period (before drinking). 

If oral temperature exceeds 99.6°F (37.6°C), shorten the next work cycle by 
one-third without changing the rest period. 

If oral temperature still exceeds 99.6°F (37.6°C) at the beginning of the next 
rest period, shorten the following cycle by one-third. 

Do not permit a worker to wear a semipermeable or impermeable garment 
when oral temperature exceeds 100.6°F (38.1°C). 

2.2.2 Prevention of Heat Stress 

Proper training and preventative measures will aid in averting loss of worker 
productivity and serious illness. Heat stress prevention is particularly important 
because once a person suffers from heat stroke or heat exhaustion, that person may 
be predisposed to additional heat related illness. To avoid heat stress the following 
steps should be taken: 

· Adjust work schedules. 

KLB/SY201.10.0l/COURT 
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TABLE2 

SUGGESTED FREQUENCY OF PHYSIOLOGICAL MONITORING 
FOR FIT AND ACCLIMATIZED WORKERS" 

Adjusted Temperatureb 

90"F (32.2'C) or above 

87 S'F -90'F (30.8' -
32.2'C) 

82.S'F -87.5'F(28.1' -
30.8'C) 

77 S'F -825'F (25.3° -
28.I'C) 

72.S'F -77.S'F (22.5° -
25.3°C) 

Normal Work Ensemble' Impermeable Ensemble 

After each 45 minutes 
of work 

After each 60 minutes 
of work 

After each 15- minutes 
of work 

After each 30 minutes 
of work 

After each 60 minutes 
of work 

After each 90 minutes 
of work 

After each 120 minutes 
of work 

a For work levels of 250 kilocalories/hour. 

b Calculate the adjusted air temperature (ta adj) by using this equation: 
ta adj °F = ta 'F + (13 x 5 sunshine). Measure air temperature (ta) with a 
standard mercury-in-glass thermometer, with the bulb shielded from radiant 
heat. Estimate percent sunshine by judging what percent time the sun is not 
covered by clouds that are thick enough to produce a shadow. (100 percent 
sunshine = no cloud cover and a sharp, distinct shadow; 0 percent suruhine 
= no shadows.) 

c A normal ensemble consists of cotton overalls or other cotton clothing with 
long sleeves and pants. 

KLB/SY201.I0.0i/COURT 
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Modify work/rest schedules according to monitoring requirements. 

Mandate work slowdowns as needed. 

Perform work during cooler hours of the day if possible or at night if 
adequate lighting can be provided. 

Provide shelter (air-conditioned, if possible) or shaded areas to protect 
personnel during rest periods. 

Maintain worker's body fluids at normal levels. This is necessary to ensure 
that the cardiovascular system functions-adequately. Daily fluid intake must 
approximately equal the amount of water lost in sweat, i.e., eight fluid ounces 
(0.23 liters) of water must be ingested for approximately every eight ounces 
(0.23 kg) of weight lost. The normal thirst mechanism is not sensitive enough 
to ensure that enough water will be drunk to replace lost sweat. When heavy 
sweating occurs, encourage the worker to drink more. The following 
strategies may be useful: 

- Maintain water temperature SQ<> to 6fY'F (IQ<> to 16.6°C). 

Provide small disposable cups that bold about four ounces (0.1 liter). 

Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or 
dilute drinks) before beginning work. 

Urge workers to drink a cup or two every 15 to 20 minutes, or at each 
monitoring break. A total of I to 1.6 gallons (4 to 6 liters) of fluid per 
day are recommended, but more may be necessary to maintain body 
weight. 

Train workers to recognize the symptoms of heat related illness. 

2.2.3 Cold-Related Illness 

If work on this project begins in the winter months, thermal injury due to cold 
exposure can become a problem for field personnel. Systemic cold exposure is 
referred to as hypothermia. Local cold exposure is generally labeled frostbite. 

Hypothermia. Hypothermia is defined as a decrease in the patient core 
temperature below 96°F. The body temperature is normally maintained 
by a combination of central (brain and spinal cord) and peripheral (skin 
and muscle) activity. Interferences with any of these mechanisms can 
result in hypothermia, even in the absence of what normally is 
considered a "cold" ambient temperature. Symptoms of hypothermia 
include: shivering, apathy, listlessness, sleepiness, and unconsciousness. 

Frostbite. Frostbite is both a general and medical term given to areas of local cold 
injury. Unlike systemic hypothermia, frostbite rarely occurs unless the 
ambient temperatures are less than freezing and usually less than 2fY'F. 
Symptoms of frostbite are: a sudden blanching or whitening of the skin; 
the skin has a waxy or white appearance and is firm to the touch; tissues 
are cold, pale, and solid. 

KLB/SY20I.I0.01/COURT 
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2.2.4 Prevention of Cold Related Illness 

Educate workers to recognize the symptoms of frostbite and hypothermia 

Identify and limit known risk factors: 

Assure the availability of enclosed, heated environment on or adjacent to the 
site. 

Assure the availability of dry changes of clothing. 

Develop the capability for temperature recording at the site. 

Assure the availability of warm drinks. 

Monitoring 

Start (oral) temperature recording a the job site: 

At the Field Team Leader's discretion when suspicion is based on changes in 
a worker's performance or mental status. 

At a worker's request. 

As a screening measure, two times per shift, under unusually hazardous 
conditions ( e.g., wind-chill less than 2()<>F, or wind-chill less than 3QoF with 
precipitation). 

As a screening measure whenever any one worker on the site develops 
hypothermia. 

Any person developing moderate hypothermia (a core temperature of 92°F) 
cannot return to work for 48 hours. 

3. PERSONNEL PROTECTION AND MONITORING 

3.1 Medical Surveillance 

Engineering-Science will utilize the services of a licensed occupational health 
physician with knowledge and/or experience in the hazards associated with the 
project to provide the medical examinations and surveillance specified herein. 

Personnel involved in this operation have undergone medical surveillance prior 
to employment at ES, and thereafter at 12-month intervals. The 12-month medical 
examination includes a complete medical and work history and a standard 
occupational physical, examination of all major organ systems, complete blood 
count with differential (CBC), and a SMAC/23 blood chemistry screen which 
includes calcium, phosphorous, glucose, uric acid, BUN, creatinine, albumin, SGPT, 
SGOT, WH, globulin, A/G ratio, alkaline phosphates, total protein, total bilirubin, 
triglyceride, cholesterol, and a creatinine/BUN ratio. Additionally a pulmonary 
function test will be performed by trained personnel to record Forced Vital Capacity 
(FVC) and Forced Expiratory Volume in second (FEV1.0). An audiogram and 
visual acuity measurement, including color perception, is provided. The medical 
exam is performed under the direction of a licensed Occupational Health Physician. 
A medical certification as to the fitness or unfitness for employment on hazardous 

KLB/SY20l.1Q.0l/COURT 
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waste projects, or any restrictions on his/her utilization that may be indicated, is 
provided by the physician. This evaluation will be repeated as indicated by 
substandard performance or evidence of particular stress that is evident by injury or 
time loss illness on the part of any worker. 

3.2 Site Specific Training 

The Site Health and Safety Officer will be responsible for developing a site 
specific occupational hazard training program and providing training to all ES 
personnel that are to work at the site. This training will consist of the following 
topics: 

Names of personnel responsible for site safety and health. 

Safety, health, and other hazards at the site. 

Proper use of personal protective equipment. 

Work practices by which the employee can minimize risk from hazards. 

Safe use of engineering controls and equipment on the site. 

Acute effects of compounds at the site. 

Decontamination procedures. 

3.3 Personal Protective Equipment and Action Levels 

3.3.1 Conditions for Level D 

Level D protection will be worn for initial entry on-site and initially for all 
activities. Level D protection will consist of: 

Coveralls 

Safety boots 

Nitrile outer and PVC inner gloves (must be worn during all sampling 
activities) 

Hard hat (must be worn during drilling activities) 

Splash goggles ( must be worn if a splash hazard is present) 

5-ntinute escape SCBA 

3.3.2 Conditions for Level C 

If any exposure limit is exceeded the personel will retreat. 

3.4 Monitoring Requirements 

Monitoring for organic vapors in the breathing zone will be conducted with a 
Photovac-TIP II photoionization detector. A Draeger bellows equipped with the 
appropriate tubes will be used to monitor for cyanide. Readings will be taken under 
the following circumstances. 

Upon initial entry onto the site. 

When weather conditions change. 

KLB/SY201.10.oI/COURT 
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· When work begins on another portion of the site. 

Specific monitoring for carcinogenic compounds, namely vinyl chloride and 
benzene, will not be conducted because of the remote chance that these compounds 
could be present in significant quantity. Because of the volatility of these 
compounds, the long period of time (50+ years) since MGP operations ceased, and 
the fact that only non-intrusive sampling will be practiced, no measurable quantity 
of these compounds is expected. Furthermore, the subsurface structures in which 
air will be sampled are distant from the site of actual plant operations. Specific 
monitoring for vinyl chloride, benzene or other compounds is therefore not 
considered necessal)' beyond normal PID screening. 

4. WORK ZONES AND DECONTAMINATION 

4.1 Site Work Zones 

To reduce the spread of hazardous materials by workers from the contaminated 
areas to the clean areas, zones will be delineated at the site. The flow of personnel 
between the zones should be controlled. The establishment of the work zones will 
help ensure that personnel are properly protected against the hazards present where 
they are working, work activities and contamination are confined to the appropriate 
areas, and personnel can be located and evacuated in an emergency. 

4.1.l Exclusion Zone 

Exclusion zones will be established at the site during any activity when Level C 
protection is established as a result of conditions discussed in Section 3. 
Unprotected onlookers should be located 50 feet upwind of drilling or soil sampling 
activities. In the event that volatile organics are detected in the breathing zone as 
discussed in Section 3, all personnel within the exclusion zone must don Level C 
protection. 

AJI personnel within the exclusion zone will be required to use the specified 
level of protection. No food, drink, or smoking will be allowed in the exclusion or 
decontamination zones. 

4.1.2 Decontamination Zone 

Should it be necessary to establish an exclusion zone, the decontamination zone 
will be utilized. This zone will be established between the exclusion zone and the 
support zone, and will include the personnel and equipment necessary for 
decontamination of equipment and personnel (discussed below). Personnel and 
equipment in the exclusion zone must pass through this zone before entering the 
support zone. This zone should always be located upwind of the exclusion zone. 

4.1.3 Support Zone 

The support zone will include the remaining areas of the job site. Break areas, 
operational direction and support facilities (to include supplies, equipment storage 
and maintenance areas) will be located in this area. No equipment or personnel will 
be permitted to enter the support zone from the exclusion zone without passing 

KLB/SY201. J0.01/COU RT 

10 



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

through the personnel or equipment decontamination station. Eating. smoking, and 
drinking will be allowed only in this area. 

4.2 Decontamination 

Due to the low level of contaminants expected, any water used will be disposed 
of on-site. 

4.2.1 Decontamination of Personnel 

Decontamination will not be necessary if only Level D protection is used. 
However, disposable gloves used during sampling activities should be removed and 
bagged; personnel should be encouraged to remove clothing and shower as soon as 
is practicable at the end of the day. All clothing should be machine-washed. All 
personnel will wash hands and face prior to eating. and before and after using the 
restroom. 

4.2.2 Decontamination of Equipment 

Only dedicated sampling equipment will be used at each site (i.e. 
decontamination of equipment wiII not take place on-site, enough sampling 
equipment will be utilized to collect all samples in a single round of sampling). 

Equipment decontamination will take place off-site and will consist of steam 
cleaning or successive rinses of clean water, alconox solution, clean water, methanol 
and clean water. 

5. SAMPLE SHIPMENT 

Samples collected in this study, with the exception of any drum samples, tank 
samples, or other concentrated wastes, will be classified as research samples. In 
general, samples collected from streams, ponds, or wells and are not expected to be 
grossly contaminated with high levels of hazardous materials. 

The sample tag will be legibly written and completed with an indelible pencil or 
waterproof ink. The information will also be recorded in a log book. As a 
minimum, it will include: 

Exact location of sample 

Time and date sample was collected 

Name of sampler witnesses (if necessary) 

Project codes, sample station number, and identifying code (if applicable. 

Type of sample (if known) 

Tag number (if sequential tag system is used) 

Laboratory number (if applicable) 

Any other pertinent information (CFR 40 261.4) 

Info to accompany samples: 

l) Sample collectors name, address, phone 

KLB/SY201.10.oI/COURT 
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2) Laboratory name, address, phone 

3) Quantity of sample 

4) Date of shipment 

5) Description of sample, (ie) Research sample-soil, Research sample­
water 

S.1 Environmental Samples 

Environmental samples will be packaged and shipped according to the following 
procedure: 

Packaging 

1. Place sample container, properly identified as· research samples and with a 
sealed lid, in a polyethylene bag, and seal bag; 

2. Place sample in a fiberboard container or metal picnic cooler which has been 
lined with a large polyethylene bag. 

3. Pack with enough noncombustible, absorbent, cushioning material to 
minimize the possibility of the container breaking. 

4. Seal large bag. 

5. Seal or close outside container 

Marking/Labeling 

Sample containers must have a completed sample identification tag and the 
outside container must be marked "Research Sample". The appropriate side of the 
container must be marked 'This End Up" and arrows should be drawn accordingly. 
No DOT marking labeling is required. 

Shipping Papers 

No DOT shipping papers are required. 

Transportation 

There are no DOT restrictions on mode of transportation. 

5.2 Hazardous Samples 

Drum samples, tank samples, sludge samples, and grossly contaminated soil 
samples will be shipped as DOT Hazardous Materials. The designation 
"Flammable Liquid" or "Flammable Solid" will be used. The samples will be 
transported as follows: 

I. Collect sample in a 16-ounce or smaller glass or polyethylene container with 
nonmetallic teflon-lined screw cap. Allow sufficient air space (approximately 
10% by volume) so container is not liquid full at 54 °C (130 °F). If collecting 
a solid material, the container plus contents should not exceed 1 pound net 
weight. if sampling for volatile organic analysis, fill VOA container to 
septum but place the VOA container inside a 16-ounce or smaller container 
so the required air space may be provided. large quantities, up to 3.786 liters 
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( I gallon), may be collected if the sample's flash point is 23 oC (75 °F) or 
higher. In this case, the flash point must be marked on the outside container 
(e.g., carton, cooler), and shipping papers should state that "Flash point is 73 
°For higher." 

2. Seal sample and place in a 4-mil-thick polyethylene bag, one sample per bag. 

3. Place sealed bag inside a metal can with noncombustible, absorbent 
cushioning material (e.g., vermiculite or earth) to prevent breakage, one bag 
per can. Pressure-close the can and use clips, tape or other positive means to 
hold the lid securely. 

4. Mark the can with: 

Name and address of originator 

"Flammable Liquid N.O.S. UN 1993" 

(or "Flammable Solid N.O.S. UN 1325) 

NOTE: UN numbers are now required in proper shipping names. 

5. Place one or more metal cans in a strong outside container such as a picnic 
cooler or fiberboard box. Preservatives are not used for hazardous waste site 
samples. 

6. Prepare for shipping: 

"Flammable Liquid, N.O.S. UN 1993" or "Flammable Solid, N.O.S. UN 
1325"; "Cargo Aircraft Only (if more than I quart net per outside package); 
"Limited Quantity" or "Ltd. Qty."; "Laboratory Samples"; "Net Weight ~" or 
"Net Volume ~" (of hazardous contents) should be indicated on shipping 
papers and on outside of shipping container. 'This Side Up" or 'This End 
Up" should also be on container. Sign shipper certification. 

7. Stand by for possible carrier requests to open outside containers for 
inspection or modify packaging. It is wise to contact carrier before packing 
to ascertain local packaging requirements and not to leave area before the 
carrier vehicle ( aircraft, truck) is on its way. 

6. ACCIDENT PREVENTION AND CONTINGENCY PLAN 

6.1 Accident Prevention 

All field personnel will receive health and safety training as required by 29 CFR 
1910.120 prior to the initiation of any site activities. On a day-to-day basis, 
individual personnel should be constantly alert for indicators of potentially 
hazardous situations and for signs and symptoms in themselves and others that warn 
of hazardous conditions and exposures. Rapid recognition of dangerous situations 
can avert an emergency. Before daily work assignments, regular meeting should be 
held. Discussion should include: 

Tasks to be performed. 

Time constraints (e.g., rest breaks, cartridge changes). 

KLB/SY201.IO.OI/COURT 
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Hazards that may be encountered, including their effects, how to recognize 
symptoms or monitor them, concentration limits, or other danger signals. 

Emergency procedures. 

6.2 Contingency Plan 

6.2.1 Emergency Procedures 

In the event that an emergency develops on site, the procedures delineated 
herein are to be immediately followed. Emergency conditions are considered to 
exist if: 

Any member of the field crew is involved in an accident or experiences any 
adverse effects or symptoms of exposure while on site. 

A condition is discovered that suggests the existence of a situation more 
hazardous than anticipated. 

General emergency procedures, and specific procedures for personal injury and 
chemical exposure, are described in the health and safety plan. 

6.2.2 Chemical Exposure 

If a member of the field crew demonstrates symptoms of chemical exposure the 
procedures outlined below should be followed: 

Another team member (buddy) should remove the individual from the 
immediate area of contamination. The buddy should communicate to the 
Field Team Leader (via voice and hand signals) of the chemical exposure. 
The Field Team Leader should contact the appropriate emergency response 
agency. 

Precautions should be taken to avoid exposure of other individuals to the 
chemical. 

If the chemical is on the individual's clothing, the chemical should be 
neutralized or removed if it is safe to do so. 

If the chemical has contacted the skin, the skin should be washed with 
copious amounts of water. 

In case of eye contact, an emergency eye wash should be used. Eyes should 
be washed for at least 15 minutes. 

All chemical exposure incidents must be reported in writing to the Office 
Health and Safety Representative. The Site Health and Safety Officer or 
Field Team Leader is responsible for completing the accident report. 

6.2.3 Personal Injury 

In case of personal injury at the site, the following procedures should be 
followed: 

Another team member (buddy) should signal the Field Team Leader that an 
injury has occurred. 

KLB/SY201.10.ot/COURT 
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A field team member trained in first aid can administer treatment to an 
injured worker. 

The victim should then be transported to the nearest hospital or medical 
center. If necessary, an ambulance should be called to transport the victim. 

For less severe cases, the individual can be taken to the site dispensary. 

The Field Team Leader or Site Health and Safety Officer is responsible for 
making certain that an accident report form is completed. This form is to be 
submitted to the Office Health and Safety Representative. Follow-up action 
should be taken to correct the situation that caused the accident. 

6.2.4 Evacuation Procedures 

The Field Team Leader will initiate evacuatioil procedure by signalling to 
leave the site. 

All personnel in the work area should evacuate the area and meet in the 
common designated area. 

All personnel suspected to be in or near the contract work area should be 
accounted for and the whereabouts or missing persons determined 
immediately. 

Further instruction will then be given by the Field Team Leader. 

6.2.5 Procedures Implemented in the Event of a Major Fire, Explosion, or On­
Sile Health Emergency Crisis 

Notify the paramedics and/or fire department, as necessary; 

Signal the evacuation procedure previously outlined and implement the 
entire procedure; 

Isolate the area; 

Stay upwind of any fire; 

Keep the area surrounding the problem source clear after the incident 
occurs; 

Complete accident report for and distribute to appropriate personnel. 
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3.1 INTRODUCTION 

SECTION3 

PROJECT DESCRIPTION 

NYSEG wishes to take a responsible approach in addressing threats associated 
with past MGP operations by undertaking a site evaluation and prioritization 
program to identify and rank current threats posed by former MGP sites. This 
program will involve data compilation, field sampling and inspection at the sites, 
followed by application of a site ranking model developed by the Electric Power 
Research Institute (EPRI). The field sampling program will be focused on 
characterizing and, to the extent possible, quantifying direct exposure pathways at 
the site. The data developed as a result of this field program will provide the 
necessary inputs to the EPRI-developed Site Screening and Priority Setting (SSPS) 
system. This computer•based ranking system will provide a quantitative measure of 
the current risks posed by the site and this will provide a relative ranking of the need 
for further detailed evaluation or remediation at the site. 

3.2 OBJECTIVES 

The scope of work for each site will include a technical and management effort 
developed to meet the following objectives: 

• Determine if there is any imminent threat to human health or environment. 

• Establish a relative ranking of former MGP sites. 

3.3 SCOPE OF WORK 

The scope of work consists of a program preparation part, incorporating 
preparation of program-wide planning documents such as this Quality Assurance 
Project Plan (QAPP) and Health and Safety Plan (subsequently modified to address 
site specific conditions), and five other parts. The five individual parts to be 
completed at each site are as follows: 

Part 1 - Literature and Records Search 
Part 2 - On-Site Evaluation 
Part 3 - Site Survey and Mapping 
Part 4 - Sampling and Analysis 
Part 5 - Report Preparation 

These five parts are described in the project Work Plan which also provides 
site-specific information for the Court Street, New York site. The site specific 
information includes information on the site location. size, history, and the number, 
location, and rationale for collection of samples. 
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SECTION 4 

PROJECT ORGANIZATION 

The organization of the project management team and areas of responsibility 
are shown in Figure 4.1. Specific responsibilities for each key member of the project 
management team are described in the Management Plan for the project which is 
available in ES files. 
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SECTION 5 

QA/QC OBJECTIVES FOR MEASUREMENT OF DATA 

The quality assurance/quality control objectives for all measurement data 
include representativeness, completeness, comparability, precision. and accuracy. 
The QA objectives for each of these areas in relation to the operation of field 
instrumentation are summarized on Table 5.1. Quality Assurance Procedures for 
the field instruments are presented in Table 5.2. QA objectives related the 
laboratory chemical analysis are discussed below. 

5.1 REPRESENTATIVENESS 

Samples taken must be representative of the population, and where 
appropriate, the population will be characterized statistically to express the degree 
to which the data accurately and precisely represent a characteristic of a population, 
parameter variations at a sampling point, a process, or environmental condition. 

Sampling devices will be precleaned before entering a site by steam cleaning or 
by rinsing successively with AJconox detergent/water, tap water, methanol and a 
final rinse with distilled water. 

Two types of field "blanks" will be collected at each site and submitted to the 
laboratory for analysis as follows: 

Trip Blank - A trip blank will be prepared by the laboratory before the 
sample bottles are sent to the site. It consists of a sample of deionized water 
which accompanies the other sample bottles into the field and back to the 
laboratory. A trip blank will be included at each site where sampling and 
analysis of aqueous samples for TCL volatiles is planned. The trip blank will 
be analyzed for TCL volatile organic compounds as a measure of the internal 
laboratory procedures and shipping effects on the sample integrity. 

Field Duplicate - A duplicate surface water will be collected, and will be 
analyzed for the same parameters as the other surface water samples to 
measure the representativeness of the sampling methods. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) - One MS/MSD will be 
collected each of surface water and surface soil, and will be analyzed for the 
same parameters as the other samples to allow the laboratory to identify 
analytical interferences caused by the sample matrix. 

All samples will be packed with ice in coolers and shipped via overnight delivery 
to the analytical laboratory. 

EJS/SY201.10.03/0003 
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TABLES.I 

QA OBJECTIVES FOR FIELD INSTRUMENTS 

Parameter 

Specinc 
Objective pH Temperature Conductivity 

0.1 units 0.1 Degree .±.15% Precision<t) 

Accuracy .±.0.05 units 0.5 Degree .±.5% of Standard 
scale 

Completeness 

Representativeness 

Comparability 

90% 90% 90% 

Field measurement of field blanks and duplicates<2) 

Field measurement of duplicate samples<2) 

( 1) Precision will be evaluated by calcuation and comparison of standard deviation. 

(2) One duplicate sample per site. 

Kl.0/SY 156.40.0J /0004a 
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Photovac Tip 

1 ppm 

.±. 1 % of the meter 

90% 
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TABLE 5.2 
QUALl1Y ASSURANCE PROCEDURES FOR FIELD ANALYSIS AND EQUIPMENT 

Parameter 

I. pH 
Electrode Method 

GeneraJ 

Enter the make, model, serial 
and/or ID number for each 
mcler in a log book. 

KLB/SY156.40.01/00048 

Daily 

I. Calibrate the system against standard 
buffer solution or known pH value at 
the start of a sampling run. 

2. Periodically check the buffers during 
the sample run and record the data in 
the log sheet or book. 

3. Be on the alert for erratic meler 
response arising from weak batteries, 
cracked electrode, fouling, etc. 

4. Check response and linearity 
following highly acidic or alkaline 
samples. AUow additional time for 
equilibration. 

5. Check against the closest reference 
solution each time a violation is 
found. 

6. Rinse electrodes lhoroughly between 
samples and after calibration. 

7. Recalibrate after every 5 to 10 
samples or after very high or low 
readings. 

Quarterly 

Take all meters to the laboratory for 
maintenance, calibration and quality control 
checks. 

I 
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TABLE S.2--CONTINUED 
QUAL11Y ASSURANCE PROCEDURES FOR FIELD ANALYSIS AND EQUIPMENT 

Parameter 

2. CONDUCTIVITY 

3. TIP-II• 

•Total ionizables present 

General 

Enter lbe make, model, serial 
and/or ID number for each 
meler in a log book. 

Enter make, model and serial 
number for each instrument in 
a log book. 

I. 

2. 

3. 

I. 

2. 

3. 

4. 

Daily 

Standardize with KCI standards 
having similar specific conductance 
values to those anticipated in the 
samples. Calculate the ceU constant 
using two different standards. 

Cell Constant = Slandard Value 
Actual Value 

Specific Conductance = Reading 
multiplied by Cell Constant 

Rinse cell after each sample to 
prevent carryover. 

Recalibrate after very high or low 
readings or after every 5 10 10 
samples. 

Zero instrument with span knob set 
on "5" well upwind or site. 

Fill calibration bag and calibrale 
instrumenl with 100 ppm isobutylene. 

ff "low bat" indicator appears, 
recharge 16 hours. 

Recalibrate at mid-day and al lhe end 
of the day. 

I. 

2. 

3. 

4. 

Quarterly 

Take all melers lo lab for maintenance, 
caJibration and quality control checks. 

Check temperature compensation. 

Check dale of last platinizing and replalinizc if 
necessary. 

Analyze NBS or EPA reference standard and 
record actual vs. observed readings in the log. 

Take all instruments to the laboratory for 
maintenance, calibration, and quality control 
checks. 

Adapted from -Handbook for Sampling and Sample Preservation of Water and Wastewater; EPA 600/4-82-029, September 1982. 
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5.2 COMPLETENESS 

The analyses performed must be appropriate and inclusive. The parameters 
selected for analysis were chosen to meet the objectives of the study. 

Completeness of the analyses will be assessed by comparing the number of 
parameters intended to be analyzed with the number of parameters successfully 
determined and validated. The project objectives are to achieve 95% completeness 
for laboratory data and 90% for field data. 

5.3 COMPARABILIIT 

Consistency in the acquisition, preparation, handling, and analysis of samples is 
necessary in order for the results to be compared where appropriate. Additionally, 
the results obtained from analyses of the samples will. be compared with the results 
obtained in previous studies, if available. 

To ensure the comparability of analytical results with those obtained in previous 
or future testing, all samples will be analyzed by USEPA-approved methods. The 
method-specific holding times for various analyses will be strictly adhered to. 

5.4 PRECISION AND ACCURACY 

The validity of the data produced will be assessed for precision and accuracy. 
Analytical methods which will be used may include gas chromatography /mass 
spectrometry (GC/MS), gas chromatography (GC), calorimetry, atomic absorption 
spectroscopy (AAS), and gravimetric and titrametric techniques. The following 
outlines the procedures for evaluating precision and accuracy, routine monitoring 
procedures, and corrective actions to maintain analytical quality control. 

The requirements of QA/QC are both method-specific and matrix-dependent. 
The procedures to be used are described on this basis in Sections 8 and 11. The 
number of duplicate, spiked, and blank samples analyzed will be dependent upon 
the total number of samples of each matrix to be analyzed. 

Quality assurance audit samples will be prepared and submitted by the 
laboratory QA manager when required by the analytical method. The degree of 
accuracy and the recovery of analyte to be expected for the analysis of QA samples 
and spiked samples is dependent upon the matrix, method of analysis, and 
compound or element being determined. The concentration of the analyte relative 
to the detection limit is also a major factor in determining the accuracy of the 
measurement. The lower end of the analytical range for most analyses is generally 
accepted to be five times the detection limit. At or above this level, the 
determination of spike recoveries for metals in water samples will be expected to 
range from 75 to 125 percent. The recovery of organic surrogate compounds and 
matrix spiking compounds determined by GC/MS will be compared to the 
guidelines for recovery of individual compounds as established by the applicable 
USEP A method protocol. 

The quality of results obtained for inorganic ion parameters will be assessed by 
comparison of QC data with laboratory control charts for each test as applicable. 

EJS/SY201.10.03/0003 
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6.1 INTRODUCTION 

SECTION6 

SAMPLING PROCEDURES 

Representative sampling of surface water, sediment, surface soil, and air will be 
conducted as described in the project work plan. The sampling program has been 
developed for these investigations to provide data necessary to identify and 
determine if any imminent health hazard exists from migration of contamination or 
contact with contaminated media. All samples will be handled in accordance with 
the site-specific Health and Safety Plan and this Quality Assurance Project Plan. 

The number of samples collected, the type of container and the sample 
preservation method depends upon the sample matrix and the analytical parameters 
desired. The required sample preservation and analytical holding times for water 
and soil samples will be consistent with those required by the USEPA methods. 
These holding times, unless otherwise noted, apply to verified time of sample 
receipt by the analytical laboratory. 

The necessary sample containers and preservatives will be .provided by the 
laboratory. Water samples for volatile organic analysis will be collected in glass 
vials with no air bubbles remaining. Sample labels will be affIXed to all containers 
to identify the sample identification number, the date of collection and any sample 
preservatives. 

After the bottles for a given sample location have been filled, they will be 
placed in a shipping cooler. Samples requiring cooling (4°C) will be covered with 
crushed ice in plastic bags or ice packs. Containers will be packed carefully in the 
cooler to prevent breakage. Each cooler will then be sealed for overnight shipment 
to the laboratory. 

A chain of custody record will be filled out and shall accompany each sample to 
provide documentation and to track sample possession. Chain of custody 
procedures are discussed in Section 7. 

The following parameters will be measured in the field for water samples: pH, 
temperature and specific conductivity. Temperature will be measured immediately 
upon sample collection, as it is subject to the most rapid change. Conductivity and 
pH will be measured with electronic probes, which will be rinsed with distilled water 
between each sample. 

6.2 SURFACE WATER SAMPLES 

Surface water samples will be collected directly into the appropriate sample 
bottle or into a teflon dipper jar, a Wheaton grab sampler or other sampling 
apparatus, as appropriate for the site. The equipment will be decontaminated 
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before entering the site with Akonox detergent/water, tap water, methanol and a 
final rinse with distilled water. 

Prior to filling sample bottles, a beaker is filled with the surface water sample. 
Toe sample is immediately analyzed for the field parameters, using precalibrated 
equipment. The water will be discarded and will not be introduced into a sample 
collection bottle. During the sampling and field testing, Field Surface Sampling 
Records (Figure 6.1) will be completed. Surface water samples upgradient or 
upstream will be collected first. Toe person sampling the surface water shall take 
care to collect a sample upstream of where he/she is standing so that water quality 
is not disturbed by wading. 

6.3 SEDIMENT SAMPLES 

The sediment samples will be collected from the upper six inches of the stream 
or lake bed using a clean stainless steel spoon or ponar dredge where water is too 
deep for wading. Rocks and vegetative material will be discarded. Care will be 
exercised to avoid losing the fine materials which tend to disperse when disturbed. 
The supernatant. or native water, on top of the final sample will not be removed. 
An upgradient sediment sample will be collected at the site. 

The sampling equipment will be rinsed prior to entering the site and before 
each sample is acquired with Alconox detergent/water, tap water, methanol and 
finally distilled water. 

6.5 WASTE SAMPLES 

Waste samples will be obtained if encountered. Waste sampling will enable 
direct comparison of soil and water, samples to potential source materials. Sample 
acquisition and test methods for solid and semi-solid waste materials will consist of 
the same analyses as those described for soil matrix samples. 

6.5 AIR QUALITY MONITORING 

Air quality monitoring for organic vapors with a Photovac Tip lI 
photoionization detector will be implemented at each location, before, during, and 
after sampling. Toe purpose of air quality monitoring is three-fold: !) to determine 
whether the use of respirators is needed while on-site. 2) to locate potential "hot• 
spots" from which vapors may emanate, and 3) to provide evidence regarding the 
locations of the areas of high contamination. 
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SECTION 7 

SAMPLE CUSTODY 

The program for sample custody and sample transfer is in compliance with the 
applicable USEPA methods. Sample chain-of-custody is initiated by the laboratory 
with selection and preparation of the sample containers. To reduce the chance for 
error, the number of personnel handling the samples is minimized. 

On-site monitoring data will be controlled and entered in permanent log books. 
Personnel involved in the chain-of-custody and transfer· of samples will be trained in 
the proper procedures prior to implementation. 

7.1 FIELD SAMPLE CUSTODY 

Sample custody and documentation procedures described in this section will be 
followed throughout all project sample collection efforts. Components of sample 
custody procedures include the use of field log books, sample labels and chain-of­
custody forms. 

7.1.1 Field Log Books 

The Project Manager will control all field log books. Each field log book will 
receive a serialized number and be issued to the field team leader. Field log books 
will be maintained by the field team leader and other team members to provide a 
daily record of significant events, observations, and measurements during the field 
investigation. All entries will be signed and dated. 

All information (except chain-of-custody forms) pertinent to field survey and 
sampling activities will be recorded in the log books. The books will be bound with 
consecutively numbered pages. Entries in the log book, supplemented by the 
sampling records, will include at a minimum the following information: 

Name and title of author, date and time of entry, and physical/environmental 
conditions during field activity. 

Purpose of sampling activity. 

Location of sampling activity. 

Name and address of field contact. 

Name and title of field crew. 

Name and title of any site visitors. 

Sample media (e.g., soil, sediment, ground water etc.). 

• Sample collection method. 

Number and volume of sample(s) taken. 

EJS/SY201.10.03/0003 
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• Description of sampling point(s). 

Preservatives used. 

Date and time of collection. 

Sample identification number(s). 

Sample distribution (e.g., laboratory). 

Field observations. 

Any field measurements made, such as pH, temperature, conductivity, water 
level, etc. 

References for all maps and photographs of the sampling site(s). 

Information pertaining to sample documentation such as: 

Bottle lot numbers 

Dates and method of sample shipments 

Chain-of-Custody Record numbers 

Federal Express (or other carrier) shipment number, location of shipper, 
and date and time of shipment. 

All original data recorded in Field Log Books and Chain-of-Custody Records 
will be written with waterproof ink. None of these accountable serialized 
documents will be destroyed. 

If an error is made on an accountable document assigned to one individual, that 
individual will make all corrections simply by crossing a line through the error and 
entering the correct information. The erroneous information will not be erased. 
Any subsequent error discovered on an accountable document will be corrected by 
the person who made the entry. All subsequent corrections will be initialed and 
dated. 

7.1.2 Custody Seals 

When sample bottles are shipped to the laboratory, they will be placed in 
containers sealed with signed custody seals. Clear tape will be placed over the seals 
to ensure that seals are not accidentally broken during shipment. 

7.2 CHAIN-OF-CUSTODY RECORDS 

All samples will be accompanied by a chain-of-custody record, an example of 
which is shown on Figure 7.1. A chain-of-custody record accompanies each 
sample container from initial selection and preparation at the laboratory, to the 
field for sample containment and preservation, and through its return to the 
laboratory. If samples are split and sent to different laboratories, a copy of the 
chain-of-custody record will be sent with each sample. 
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The "remarks" column on this form is used to record specific considerations 
associated with sample acquisition such as: sample type, container type, and sample 
preservation methods. The analyses to be performed are written in the diagonal 
spaces at the top of the form. The number of containers for each type of analysis 
are written in the appropriate column under the analysis to be performed. When 
transferring samples, individuals relinquishing and receiving the samples will sign, 
date and note the time on the record. 

The laboratory will maintain one file copy of each record, and the completed 
original will be returned to the Project Manager. This record will be used to 
document sample custody transfer from the sampler to a shipper, and to the 
laboratory. 

7.3 SHIPPING OF SAMPLES 

Samples will be delivered to the designated laboratory for analysis as soon as 
practical after collection, and generally within 24 hours of sample collection. Prior 
to sample shipment, the Field Team Leader ( or a designee) will contact the 
laboratory to inform them of shipments. Shipments will be sent for overnight 
delivery by common carrier and a bill of lading (such as a Federal Express Airbill) 
will be used to document sample shipment to the laboratory. Bills of lading will be 
retained as pan of the permanent documentation (as per 40 CFR 261.4). 

7.4 LABORATORY SAMPLE CUSTODY 

The Project Manager will notify the laboratory of upcoming field sampling 
activities and the subsequent transfer of samples to the laboratory. This notification 
will include information concerning the number and type of samples to be shipped 
as well as the anticipated date of arrival. 

The laboratory sample custody program will, at a minimum, meet the following 
criteria: 

The laboratory will designate a sample custodian who is responsible for 
maintaining custody of the samples and for maintaining all associated records 
documenting that custody. 

• Upon receipt of the samples, the custodian will check the original 
chain-of-custody and requests for analysis documents and compare them 
with the labeled contents of each sample container for correctness and 
traceability. The sample custodian signs the chain-of-custody and records 
the date and time received. Samples are then logged into a data 
management/ sample tracking system. 

Care is exercised to annotate any labeling or descriptive errors. In the event 
of discrepant documentation, the laboratory will immediately contact the 
Project Manager as part of the corrective action process. A qualitative 
assessment of each sample container is performed to note any anomalies, 
such as broken or leaking bottles. This assessment is recorded as part of the 
incoming chain-of-custody procedure. 
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The samples are stored in a secured area and at a temperature of 
approximately 4°C if necessary until analyses commence. 

A laboratory chain-of-custody record accompanies the sample or sample 
fraction through final analysis for control. 

A copy of the laboratory chain-of-custody form will accompany the 
analytical report and will become a permanent part of the project records. 

The pH of incoming water samples will be checked by the laboratory when 
preservatives have been used. 
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SECTION 8 

CALIBRATION PROCEDURES AND FREQUENCY 

8.1 FIELD INSTRUMENTS 

All field analytical equipment will be calibrated immediately prior to each day's 
use. The calibration procedures will conform to manufacturer's standard 
instructions, ensuring that the equipment is functioning within the allowable 
tolerances established by the manufacturer and required by the project. Records of 
all instrument calibration will be maintained by the Field Team Leader. Copies of 
all of the instrument manuals will be maintained on-site by the Field Team Leader. 
Additional details of instrument calibration and maintenance may be found in Table 
5.2. 

8.1.1 Portable Photoionizalion Analyzer 

The photoionization analyzer will be a Photovac TIP II, equipped with a 10.6 
EV lamp. Calibration procedures are provided in Table 5.2. Calibration will be 
performed at the beginning and end of each day of use with a standard calibration 
gas of an approximate concentration of 100 parts per million of isobutylene. If the 
unit experiences abnormal perturbation or erratic readings additional calibration 
will be required. All calibration data will be recorded in field notebooks and on 
calibration log sheets to be maintained on-site. 

A battery check will be completed at the beginning and end of each working 
day. If erratic readings are experienced. the battery will be checked for proper 
voltage. This information will also be recorded in field notebooks and on the 
calibration log sheets. 

8.1.2 pH Meter 

Calibration of the pH meter will be performed at the start of each day of use 
and as required during the work day as required by this plan. Standard buffer 
solutions. traceable to the National Institute of Standards and Technology (NIST, 
formerly the National Bureau of Standards), which bracket the expected pH range 
will be used. These standards will most likely be pH of 7.0 and 10.0 standard units. 
The use of the pH calibration and slope knobs will be used to set the meter to 
display the value of the standard being checked. The calibration data will be 
recorded in the field book. The meter will be recalibrated after very high ( > 10) or 
very low ( < 4) readings. 

8.1.3 Specific Conductivity Meter 

Calibration checks using the conductivity standard will be performed at the start 
of each day of use and as required during the work day as required by this plan. The 
portable conductivity meter will either be calibrated using a reference solution of 
0.01 N KC! (specific conductance. 1413 umhos/cm at 25°C) or a calibration resistor 
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on a daily basis. Readings within 5 percent are acceptable. If the unit has a 
thermometer, it will be calibrated against the field laboratory thermometer on a 
weekly basis. Specific methods for performing calibration of each of these 
instruments is provided in Table 5.2 of this plan. 

8.2 LABORATORY INSTRUMENTS 

Calibration of laboratory equipment will be based on approved, written 
procedures. Records of calibration, repairs, or replacement will be filed and 
maintained by the designated laboratory personnel performing quality control 
activities. These records shall be filed at the location where the work is performed 
and will be subject to QA audit. For all instruments, the laboratory shall maintain a 
factory-trained repair staff with in-house spare parts or shall maintain service 
contracts with vendors. Calibration procedures and· frequencies specified by the 
USEP A methods have precedence for instrument operation, maintenance, and 
internal Quality Assurance, unless procedures documented by the analytical 
laboratory are more stringent than the USEPA methods and are acceptable to 
USEPA. 
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SECTION9 

ANALYTICAL PROCEDURES 

Sample preparation and analytical procedures shall conform to the applicable 
USEPA methods. The analytical laboratory proposed for this work is the 
Engineering-Science, Inc. laboratory in Berkeley, CA which is a NYSDEC­
approved laboratory. Table 9.1 lists the analytical methods. 

9.1 VOLATILE ORGANICS (VOA) 

For the analysis of water samples for volatile organic compounds (VOCs), no 
sample preparation is required. A measured portion of the sample is placed in the 
purge and trap apparatus and the sample analysis is performed by gas 
chromatography/mass spectrometry, EPA Method 624. Soil samples will be 
analyzed by Method 8240. The list of volatile organic compounds to be analyzed 
and the reporting limits to be used by the laboratory is presented in Table 9.2. 

9.2 SEMIVOLATILE ORGANIC COMPOUNDS 

The extraction procedures used for preparation of water samples for the 
analysis of semivolatile organic compounds are as described in EPA Method 625. 
Soil samples will be analyzed by Method 8270. The list of semivolatiles and their 
reporting limits are presented in Tables 9.3 and 9.4. 

The samples will be analyzed as specified in the method. Instrument 
calibration, compound identification, and quantitation will be performed as 
described in Section 8 of this document, and in the EPA Method 625. 

9.3 METALS 

Water, sediment, and soil samples will be analyzed for the metals listed in Table 
9.5 and 9.6. Toe reporting limits for these metals are as also specified in those same 
tables. The detection limits for individual samples may be higher due to the sample 
matrix interferences, which will in turn affect the reporting limit. The procedures 
for these analyses will be as described in the methods referenced on Table 9.1. 

EJS/SY201.10.03/IXXl3 
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TABLE9.1 

SUMMARY OF PROPOSED ANALYTICAL METIIODS 

Water Matrix 

Volatile Orgaoics 

Semivolatile Organics 

Metals: 

Mercury 

Lead 

Chromium 

Iron, zinc, aluminum, cadmium, 
antimony, copper, cobalt, manganese, 
and nickel 

Cyanide (Total and Amenable) 

Soil and Sediment Matrices 

Volatile Organics 

Sernivolatile Orgaoics 

Metals: 

Mercury 

Lead 

Chromium 

Iron, zinc, aluminum, cadmium, 
antimony, copper, cobalt, manganese, 
and nickel 

Cyanide (Total and Amenable) 

(1) Graphite Furnace Method 
(2) Inductively - Coupled Plasma Method 

EJS/SY201.10.03/0004 

EPA Method 624 

EPA Method 625 

EPA Method 7470 

EPA Method 7421 (GF)Cll 

EPA Method 7191 (GF) 

EPA Method 200.7 (ICP)C2> 

EPA Method 335 

EPA Method 8240 

EPA Method 8270 

EPA Method 7471 

EPA Method 7421 

EPA Method 7191 

EPA Method 6010 

EPA Method 9010 
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TABLE9.2 

REPORTING LIMITS FOR EPA METHODS 
624 (WATER) AND 8240 (SOIL) 

Compound 

Chloromethane 
Bromomethane 
Vioyl Chloride 
Chloroethane 
Methylene Chloride 
Acrolein 
Acetone 
Acrylonitrile 
Carbon Disulfide 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroetbene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1, 1, !-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Methyl-2-pentanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m/p-Xylene 
a-Xylene 
1,3-Dichlorobenzene 
1,2/1,4-Dichlorobenzene 

Reporting 
Limit (ppm)'" 

0.010 
0.010 
0.010 
0.010 
0:005 
0.010 
0.100 
0.010 
0.010 
0.010 
0.005 
0.005 
0.005 
0.005 
0.005 
0.100 
0.005 
0.005 
0.050 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.010 
0.005 
0.050 
0.050 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

(1) Concentrations reponed by laboratory in µ.g/1 for water, µ.g/kg for soil. 
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TABLE 9.3 

REPORTING LIMITS FOR EPA METHOD 
625 (WATER) 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 

FJS/SY201.10.03/0004 

Reporting 
Limit (ppm)<1> 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.050 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.050 
0.010 
0.050 
0.010 
0.010 
0.010 
0.050 
0.010 
0.050 
0.010 



TABLE 9.3 

- CONTINUED 

- Reporting 
Compound Limit (ppm)<1> -
4-Nitrophenol 0.050 
2,4-Dinitrotoluene 0.010 - F1uorene 0.010 
Diethylphthalate 0.010 
4-chlorophenyl-phenylether 0.010 - 4-Nitroaniline 0.050 
4,6-Dinitro-2-methylphenol 0.050 
N-Nitrosodiphenylamine 0.010 - 4-Bromophenyl-phenylether 0.010 
Hexachlorobenzene 0.010 
Pentachlorophenol 0.050 - Phenanthrene 0.010 
Anthracene 0.010 
Di-n-Butylphthalate 0.010 - Fluoranthene 0.010 
Pyrene 0.010 
Butylbenzylphthalate 0.010 - Benzo(a)Anthracene 0.010 
3,3' -Dichlorobenzidine 0.020 
Chrysene 0.010 - bis(2-Ethylhexyl)phthalate 0.010 
Di-n-octylphthalate 0.010 
Benzo(b )Fluoranthene 0.010 - Benzo(k)Fluoranthene 0.010 
Benzo(a)Pyrene 0.010 
Indeno(l,2,3-cd)Pyrene 0.010 - Dibenz(a,h)Anthraene 0.010 
Benzo(g,h,i)Perylene 0.010 

- (!) Water concentrations reported by laboratory in µ.g/L 

-
-
-
-
- EIS/SY201.10.03/0CJ:J4 
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TABLE 9.4 

REPORTING LIMITS FOR EPA METHOD 
~270 (SOIL) 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 
2,4-Dinitrotoluene 
Fluorene 
Diethylphthalate 

EJS/SY201.10.03/0004 

Reporting 
Limit (ppm)(l) 

0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
1.600 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
1.600 
0.330 
1.600 
0.330 
0.330 
0.330 
1.600 
0.330 
1.600 
0.330 
1.600 
0.330 
0.330 
0.330 



TABLE 9.4 

- CONTINUED 

- Reporting 
Compound Limit (ppm)(l) 

-
4-Chlorophenyl-Phenylether 0330 
4-Nitroaniline 1.600 - 4,6-Dinitro-2-Methylphenol 1.600 
N-Nitrosocliphenylamine 0330 
4-Bromophenyl-phenylether 0330 - Hexachlorobenzene 0.330 
Pentachlorophenol 1.600 
Phenanthrene 0.330 - Anthracene 0.330 
Di-n-Butylphthalate 0.330 
Fluoranthene 0.330 - Pyrene 0.330 
Butylbenzylphthalate 0.330 
Benzo(a)Anthracene 0.330 - 3,3' -Dichlorobenzidine 0.660 
Chrysene 0.330 
bis(2-E thylhexy 1 )phthalate 0330 - Di-n-octylphthalate 0.330 
Benzo(b )Fluoranthene 0.330 
Benzo(k)Fluoranthene 0.330 - Benzo(a)Pyrene 0.330 
lndeno(l,2,3-cd)Pyrene 0.330 
Dibenz(a,h)Anthracene 0.330 - Benzo(g,h,i)Perylene 0.330 

(1) Soil concentrations reported by laboratory in µg/kg. -
-
-
-
-
-
- FJS/SY201.I0.03/0004 



TABLE9.5 

- METALS REPORTING LIMITS 
FOR 

- WATER MATRICES 

Analyte Report Limit Method - (ppm) (1) 

- Aluminum 0.2 ICP 
Antimony 0.06 ICP 
Cadmium 0.005 GF-AA 
Chromium 0.005 GF-AA - Cobalt 0.05 ICP 
Copper 0.025 ICP 
Iron 0.01 ICP - Lead 0.003 GF-AA 
Manganese 0.015 ICP 
Mercury 0.0002 CV-AA - Nickel 0.04 ICP 
Zinc 0.02 ICP 

- (1) Water concentrations reported by laboratory in mg/L. 

-
-
-
-
-
-
-
-
-
- EJS/SY201.10.03/0004 
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TABLE9.6 

- METALS REPORTING LIMITS 
FOR 

- SOIL MATRICES 

-- Analyte Report Limit 
(ppm) (1) 

Method 

- Aluminum 40 ICP 
Antimony 12 ICP 
Cadmium l ICP - Chromium 2 GF-AA 
Cobalt 10 ICP 
Copper 5 ICP - Iron 20 ICP 
Lead 0.6 GF-AA 
Manganese 3 ICP - Mercury 0.1 CV-AA 
Nickel 8 ICP 
Zinc 4 ICP -
(!) Soil concentrations reported by laboratory in mg/kg. 

-
-
-
-
-
-
-
-
-
- EJS/SY201.10.03/0004 
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SECTION 10 

DATA REDUCTION, VALIDATION AND REPORTING 

10.1 DATA REDUCTION 

10.1.1 Field Data 

Field measurements will be made by competent field geologists, engmeers, 
environmental scientists, and/ or technicians. 

Field data will be validated using four different procedures: 

Routine checks will be made during the processing of data. 

Internal consistency of a data set will be evaluated. This step will involve 
plotting the data and testing for outliers. 

Checks for consistency of the data set over time will be performed, by 
visually comparing data sets against gross upper limits obtained from 
historical data sets, or by testing for historical consistency. Anomalous data 
will be identified. 

Checks may be made for consistency with data sets obtained from the same 
volume of soil. 

The purpose of these validation checks and tests is to identify outliers, 
observations that do not conform to the pattern established by other observations. 
Outliers may be the result of transcription errors or instrument breakdowns, or may 
be manifestations of a greater degree of spatial or temporal variability than 
expected. 

After an outlier has been identified, a decision concerning its fate must be 
rendered. Obvious mistakes in data will be corrected when possible, and the correct 
value will be inserted. If the correct value cannot be obtained, the data may be 
excluded. An attempt will be made to explain the existence of the outlier. If no 
plausible explanation can be found for the outlier, it may be excluded, but a note to 
that effect will be included in the report. Also, an attempt will be made to 
determine the effect of the outlier when both included and excluded in the data set. 

10.1.2 Laboratory Data 

Toe procedures used for calculations and data reduction are specified in each 
analysis method referenced previously. Raw data are entered in bound laboratory 
notebooks. A separate book is maintained for each analytical procedure. The data 
entered are sufficient to document all factors used to arrive at the reported value for 
each sample. Calculations may include factors such as sample dilution ratios or 
conversion to dry-weight basis for solid samples. These data are stored in client files 
and traceable to original entries in bound notebooks. Instrument chart recordings 
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and calculator print-outs are labeled and attached to their respective pages or are 
cross-referenced and stored in the project file. 

About 10 percent of all calculations will be checked from the raw data to final 
value stages prior to reporting of a group of samples. Results obtained from 
extreme ends of standard curves generated by linear regression programs will be 
checked against graphically produced standard curves if the correlation coefficient 
of a program curve is less than 0.995. 

Concentration units will be listed on reports and any special conditions noted. 
The analysis report includes the unique sample number given_ each sample, details 
of sample receipt and report preparation. 

10.2 DATA REVIEW AND VALIDATION 

Data will be reviewed and validated in terms of analytical holding times 
according to the analytical method requirements and using EPA guidance as 
published in: 

"Laboratory Data Validation: Functional Guidelines for Evaluating 
Inorganics Analyses,'' July, 1988. 

"Laboratory Data Validation: Functional Guidelines for Evaluating 
Organics Analyses,'' February, 1988. 

10,3 REPORTING 

For all analyses, as a minimum, the laboratory report will show traceability to 
sample analyzed, and will contain the following information: 

• Project identification 

, Field sample number 

Laboratory sample number 

Sample matrix description 

• Date and time of sample collection 

Analytical method description and reference citation 

Individual parameter results 

Date of analysis ( extraction, first run, and subsequent runs) 

Detection limits achieved 

Dilution or concentration factors 

Completed copies of the original chain-of-custody records for the appropriate 
samples will be included in the analytical results reports. The following units shall 
be used in reporting. Parameters determined in water samples will be reported in 
units of ppm (mg/L). Organic parameters determined in soil and sediment samples 
will be reported in units of ppm (mg/Kg) dry weight. Inorganic parameters 
determined in soil and sediment samples will be reported in units of ppm (mg/Kg) 
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dry weight. The percentage of moisture will be presented with the results of the soil 
and sediment samples. 

Quality control reports will be prepared which summarize the results of samples 
analyzed by the laboratory for quality control purposes. These reports will 
summarize all the quality control data results for the samples, including results for 
method blanks, duplicates, and matrix spikes. Spike concentrations, percent 
recoveries and relative percent differences will be reported. These reports will be 
used to prepare a summary quality assurance report. 

Completed copies of the chain-of-custody sheets accompanying each sample 
from time of initial bottle preparation to completion of analysis shall be attached to 
the report of analytical testing. 

10.4 DATA HANDLING 

Two copies of the analytical data will be provided by the laboratory, and sent to 
the ES-Syracuse office. The Project Manager will immediately arrange for filing of 
one package, as delivered. The second, or working copy, will be used to generate 
summary tables. These tables will form the foundation of a working database for 
assessment of the site contamination condition. 
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SECTION 11 

INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY 

11.1 QUALl1Y ASSURANCE BATCHING 

Each set of samples will be analyzed concurrently with blanks. matrix spikes 
(MS) and matrix spike duplicates (MSD) (organic samples), spike duplicates 
(metals), surrogate spikes and replicates at the frequency required by the analytical 
methods. For planning purposes, it has been assumed that MS, MSD and spike 
duplicate samples will be collected for each sample rriatrix (soil, aqueous) at each 
site. 

11.2 ORGANIC STANDARDS AND SURROGATES 

As required by the EPA methods, all standard and surrogate compounds are 
checked by the method of mass spectrometry for correct identification and gas 
chromatography for degree of purity and concentration. When the compounds pass 
the identity and purity tests, they are certified for use in standard and surrogate 
solutions. Concentrations of the solutions are checked for accuracy before release 
for laboratory use. Standard solutions are replaced monthly or earlier based upon 
data indicating deterioration. 

11.3 ORGANIC BLANKS, SPIKED BLANK, AND MATRIX SPIKE 

Analysis of blank samples verifies that the analytical method does not introduce 
contaminants. The blank water can be generated by reverse osmosis and Super-Q™ 
filtration systems, or distillation of water containing KMn04• The spiked blank is 
generated by addition of standard solutions to the blank water. The matrix spike is 
generated by addition of surrogate standard to each sample. 

11.4 TRIP AND FIELD BLANKS 

Trip blanks and field blanks will be utilized in accordance with the 
specifications in Section 5 of this QA/QC Project Plan. These blanks will be 
analyzed to provide a check on sample bottle preparation and to evaluate the 
possibility of cross contamination of the samples. 

11.S FIELD MEASUREMENTS 

Aqueous samples collected during this project will be measured in the field for 
pH, temperature and specific conductance. Quality control checks for the field 
instruments are presented in Table 5.2. 
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SECTION 12 

QUALITY ASSURANCE PERFORMANCE AUDITS, SYSTEMS 
AUDITS, AND FREQUENCY 

Quality assurance audits are performed by the project quality assurance group 
under the direction and approval of the Project Quality Assurance Manager 
(PQAM). Functioning as an independent body and reporting directly to company 
quality assurance management the PQAM will plan, schedule, and approve system 
and performance audits based upon company procedure customized to the project 
requirements. These audits will be implemented to evaluate the capability and 
performance of project and subcontractor personnel, items, activities, and 
documentation of the measurement system(s). At times, the PQAM may request 
additional personnel with specific expertise from company and/or project groups to 
assist in conducting performance audits. However, these personnel will not have 
responsibility fol' the project work associated with the performance audit. 

12.1 SYSTEM AUDITS 

System audits, performed by the PQAM or designated auditors, will encompass 
evaluation of measurement system components to ascertain their appropriate 
selection and application. In addition, field and laboratory quality control 
procedures and associated documentation may be system-audited. These audits 
may be performed at least once during the performance of the project. However, if 
conditions adverse to quality are detected between planned audits, or if the Project 
Manager requests the PQAM to perform unscheduled audits, these activities will be 
instituted. 

12.2 PERFORMANCE AUDITS 

Performance audits may be conducted to determine the accuracy and 
implementation of the measurement system(s) and parameter(s). As in system 
audits, the PQAM or assigned alternate will exercise planned and scheduled 
performance audits with the understanding that unplanned audits may be 
implemented for reasons stipulated in system audits above. Performance audits are 
most desirable and may be performed once the measurement systems are 
operational and initially generating measurement data. 

12.3 QA MANAGEMENT ASSESSMENT 

In addition to ongoing system and performance audits, quality assurance 
management assessments will be performed regularly by Engineering-Science. Such 
assessments will inform both company and project management that overall quality 
assurance requirements have been properly implemented and audited by the project 
QA group. 

EJS/SY201. 10.03/00J3 
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12.4 FORMALIZED AUDITS 

Formalized audits refer to any system or performance audit that is documented 
and implemented by the QA group. These audits encompass documented activities 
performed by qualified lead auditors to a written procedure or checklists to 
objectively verify that quality assurance requirements have been developed, 
documented, and instituted in accordance with contractual and project criteria. 
Formalized audits may be performed on project and subcontractor work at various 
locations. 

Audit reports will be written by lead auditors after gathering and evaluating all 
resultant data. Items, activities, and documents determined by lead auditors to be in 
noncompliance shall be identified at exit interviews conducted with the involved 
management. Noncompliances will be logged, documented, and controlled through 
audit findings which are attached to and are a part of the integral audit report. 
These audit finding forms are directed to management to satisfactorily resolve the 
noncompliance in a specified and timely manner. All audit checklists, audit reports, 
audit findings, and acceptable resolutions are approved by the PQAM prior to issue. 
QA verification of acceptable resolutions may be determined by re-audit or 
documented surveillance of the item or activity. Upon verification acceptance, the 
PQAM will close out the audit report and findings. 

It is the Project Manager's overall responsibility to ensure that all corrective 
actions necessary to resolve audit findings are acted upon promptly and 
satisfactorily. 
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12-2 



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

SECTION 13 

PREVENTATIVE MAINTENANCE PROCEDURES AND 
SCHEDULES 

13.1 PREVENTIVE MAINTENANCE PROCEDURES 

Equipment, instruments, tools, gauges, and other items requmng preventive 
maintenance will be serviced in accordance with the manufacturer's specified 
recommendations and written procedure developed by the operators. 

13.2 SCHEDULES 

Written procedures where applicable will identify the schedule for servicing 
critical items in order to minimize the downtime of the measurement system. It will 
be the responsibility of the operator to adhere to this maintenance schedule and to 
arrange any necessary and prompt seIVice as required. Service to the equipment, 
instruments, tools, gauges, etc. shall be performed by qualified personnel. 

In the absence of any manufacturer's recommended maintenance criteria, a 
maintenance procedure will be developed by the operator based upon experience 
and previous use of the equipment. 

13.3 RECORDS 

Logs shall be established to record and control maintenance and service 
procedures and schedules. All maintenance records will be documented and 
traceable to the specific equipment, instruments, tools, and gauges. Records 
produced shall be reviewed, maintained, and filed by the operators at the 
laboratories and by the data and sample control personnel when and if equipment, 
instruments, tools, and gauges are used at the sites. The project QA group may 
audit these records to verify complete adherence to these procedures. 

13.4 SPARE PARTS 

A list of critical spare parts will be identified by the operator. These spare parts 
will be stored for availability and use in order to reduce the downtime. In lieu of 
maintaining an inventory of spare parts a service contract for rapid instrument 
repair or backup instruments will be available. 
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SECTION 14 

ASSESSMENT PROCEDURES FOR DATA ACCEPTABILITY 

Procedures used to assess data precision and accuracy are in accordance with 
the applicable EPA methods. Completeness is recorded by comparing the number 
of parameters initially analyzed for with the number of parameters successfully 
completed and validated. 

Accuracy 

The percent recovery ( % ) is calculated as below: 

Ss-So s, = Value obtained by analyzing the 
%= s X 100 sample with the spike added. 

So= The background value, i.e.; the 
value obtained by analyzing the 
sample. 

S= Concentration of the spike added 
to the sample. 

Pr~ci~iQn 

The relative percent difference (RPO) is calculated as below: 

RPO= V1-Vz xlOO 
0.S(V1 + Y2) 

FJS/SY20I.10.03/CXX13 
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SECTION 15 

CORRECTIVE ACTION 

The following procedures have been established to assure that conditions 
adverse to quality, such as malfunctions, deficiencies, deviations, and errors, are 
promptly investigated, documented, evaluated, and corrected. 

15.1 INITIATION OF CORRECTIVE ACTION 

When a significant condition adverse to quality is noted at regional, site, 
laboratory, or subcontractor locations, the cause of the condition will be determined 
and corrective action taken to preclude repetition. Condition. identification, cause, 
reference documents, and corrective action planned to be taken will be documented 
and reported to the site investigation team leaders, project managers, chief scientist, 
project QA manager, document control supervisors, and involved subcontractor 
management, as a minimum. Implementation of corrective action is verified by 
documented follow-up action. All project personnel have the responsibility, as part 
of the normal work duties, to promptly identify, solicit approved correction, and 
report conditions adverse to quality. 

Corrective actions may be initiated as a result of: 

Nonattainment of predetermined acceptance standards. 

Determination of deficient procedures or data. 

Detection of faulty equipment or instrumentation. 

Poor sample custody documentation (samples and corresponding analytical 
results not clearly documented and tracked). 

Violation of quality assurance requirements. 

Circumvention of designated approvals. 

System a~d performance audits. 

Management assessment. 

Laboratory /field comparison studies. 

15.2 PROCEDURE DESCRIPTION 

Project management and staff, such as field investigation teams, remedial 
response planning personnel, and laboratory groups, monitor on-going work 
performance in the normal course of daily responsibilities. 

Work is audited at the regional offices, sites, laboratories, and subcontractor 
locations by the Project QA Manager (PQAM) and/or designated lead auditors. 
Items, activities, or documents ascenained to be noncompliance with quality 
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assurance requirements will be documented and corrective actions mandated 
through audit finding sheets attached to the audit report. Audit findings are logged, 
maintained, and controlled by the PQAM. 

Technicians assigned quality assurance functions at the regional levels will also 
control noncompliance corrective actions by having the responsibility of issuing and 
controlling the appropriate Corrective Action Request Form. All project personnel 
can identify a noncompliance; however, the technician is responsible for 
documenting, numbering, logging, and verifying the closeout action. It is the Project 
Manager's responsibility to ensure that all recommended corrective actions are 
produced, accepted, and received in a timely manner. 

The Corrective Action Request (CAR) identifies the adverse condition, 
reference document(s), and recommended corrective action(s) to be administered. 
The issued CAR is directed to the responsible manager in charge of the item or 
activity for action. The individual to whom the CAR is addressed returns the 
requested response promptly to the technician in charge, affixing his or her 
signature and date to the corrective action block, after stating the cause of the 
conditions and corrective action to be taken. The technician maintains the log for 
status control of CARs and responses, confirms the adequacy of the intended 
corrective action, and verifies its implementation. The technician will issue and 
distribute CARs to specified personnel, including the originator, responsible project 
management involved with the condition, the Project Manager, involved 
subcontractor, and the PQAM, as a minimum. CARs are transmitted to the project 
file for the records. 
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SECTION 16 

QUALI1Y ASSURANCE REPORTS 

The procedure for reporting results was described in Section 10. The frequency 
of the performance audits and the system audits was described in Section 12. 

During the course of the project, the PQAM may prepare at least one quality 
assurance report which will discuss: 

The periodic assessment of measurement data accuracy, precision and 
completeness. · 

Results of performance audits. 

Results of system audits. 

Significant QA/QC problems and action taken. 

A final report prepared at the completion of the project may include a separate 
section summarizing data quality information. 
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SECTION 1 

SCOPE OF WORK 

INTRODUCTION 

This Work Plan consists of two sections, the first of which describes the scope of 
work. The scope of work includes a program preparation pan, for preparation of 
planning documents such as a Quality Assurance Project Plan (QAPP) and Health 
and Safety Plan (HASP), and five other parts. The QAPP has already been 
completed and will not be discussed here. The HASP has also been completed and 
modified as appropriate on a site-by-site basis so that a separate HASP is available 
for each site to be investigated. The following scope of work will therefore 
concentrate on the five remaining parts to be completed at the site as follows: 

Part 1 - Literature and Records Search 

Part 2 - On-Site Evaluation 

Part 3 - Site Survey and Mapping 

Part 4 - Sampling and Analysis 

Part 5 - Report Preparation 

These five parts are described in this initial section. Section 2 of this Work Plan 
provides site-specific information including the site location, size, history, and the 
number, location, and rationale for collection of samples. 

OBJECTIVES 

The scope of work includes a technical and management effort developed to 
meet the following objectives: 

Determine if there is any imminent threat to human health or environment. 

• Establish a relative ranking of former MGP sites. 

SCOPE OF WORK 

Program Preparation Part 

A Quality Assurance Project Plan (QAPP) and a Health and Safety Project Plan 
(HASP) have been prepared. The QAPP defines the data quality objectives, 
sampling and analysis methods, quality control requirements for laboratory and on­
site activities, etc. The HASP describes safe work (i.e. sampling and inspection) 
procedures at the site, on-site monitoring requirements, and methods to conform 
with relevant OSHA requirements as referenced in 29 CFR 1910.120. 

KLB/SY201.10.01/0001 
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Part 1 - Literature and Records Search 

A literature and records search will develop a site history. Upon initial review 
of available information, it is apparent that relatively little documentation of past 
site operations exists. Some additional investigation may be required, however, to 
develop a local historical record noting any description of the operations, processes 
used, by-products, disposal methods, etc. This may include interviews with present 
or former employees of NYSEG or Columbia Gas who may have knowledge of the 
former MGP site. Also included will be a review and summary of local geology and 
identification of groundwater use in the area, soil type, depth to groundwater, 
aquifers, present site use, etc. This information will support the Site Screening and 
Priority Setting (SSPS) score. 

The first step in Part 1 will be a comprehensive identification of the most recent 
reference documents applicable to MGP sites available through National Technical 
Information Service (NTIS), Gas Research Institute (GR!), and the Electric Power 
Research Institute (EPRI). This activity will ensure that the most up-to-date 
information available is incorporated into the program. ES has most of the 
applicable documents in our possession. 

ES will work with NYSEG to generate as complete a site history as possible. 
NYSEG records will be supplemented by appropriate village, town, or county 
records which provide information on the site features, operations, disposal 
methods, etc. Sanborn maps will be used to identify site features dating back to the 
late 1800's (Attachment A). These maps can be invaluable for determining 
locations of former structures and therefore likely locations of on-site waste 
disposal. Sanborn maps and other sources will also be used to develop a composite 
historical site plan, showing additional on-site features and structures over time 
which may also indicate potential waste sources. 

Another excellent source of information is historical aerial photography. There 
are several agencies in New York State, including the Department of 
Transportation and Soil Conservation Service, that have readily-available aerial 
photographs taken over the past several decades. ES will contact and, if 
appropriate, visit the central photographic files of these agencies to determine what 
relevant photographs are available. Most of these photographs will not show the 
site during its operating period, but may identify where structures were, when they 
were razed, and identify areas of stressed vegetation or other useful indicators of 
past waste disposal operations. 

Another critical component of Part I will be the compilation of the database for 
the SSPS system scoring. This compilation will rely on data sources such as New 
York State Wetlands Maps, New York State Department of Transportation 
Topographic Maps, New York State Atlas of Community Water System Sources and 
others. ES also has access to the resources of the Syracuse University library system 
(including the on-line computer database) to obtain U.S. census data, Sanborn 
maps, regional geology and groundwater resources reports and surface water basin 
reports. A summary of the major database information requirements and sources is 
presented in Table I.I. 
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TABLE 1.1 

REQUIRED INFORMATION AND SOURCES 

Type of Information 

Local Geologic Information 

Groundwater Use 

Soil Type, Characteristics 

Aquifers 

Land Use 

Surface Water Use 

Population 

Wetlands 

Precipitation and Climatic Data 

Endangered Species 

Toxicity /Persistence Data 

KLB/SY201.10.0I/00ll 

Source 

USGS Reports 
NYSGS Reports 
NYS Museum and Science Services 
Bulletins 
Soil Surveys 
Groundwater Resources Reports 

County Health Departments 
New York State Health Department 
Atlas of Community Water System 
Sources 
Groundwater Resources Reports 

Soil Surveys 

NYSDEC Publications 
USGS Publications 
Groundwater Resources Reports 

Local/County Records 
U.S. Department of the Interior 
(Historic Places, National Parks) 
Broome County Historical Society 
City of Binghamton Engineering Dept. 
City of Binghamton Building 
Construction Bureau 
S. U .N. Y. Binghamton Library 
Broome County Public Library 
Soil Conservation Services Aerial Surveys 

NYSDEC (6NYCRR) 

Census Data 

NYSDEC Wetlands Maps 

Climatic Atlas of the U.S. 

NYSDEC Wildlife Resources Center 

USEPA; Sax, 1984 
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Part 2 - On-Site Evaluation 

An on-site visual evaluation has established areas warranting further study and 
has identified specific sampling locations. NYSEG owns the site and will arrange 
access to the site prior to any on-site activities. All field personnel will receive 
health and safety training as required by 29 CFR 1910.120. 

The on-site evaluation consisted of a careful and comprehensive "walk-over" of 
all areas of the site on June 13, 1991 as well as inspection of adjacent properties or 
structures where additional sampling may be warranted. Annotated photographs (a 
minimum of three perspectives) will document conditions and sampling protocols at 
each site. Any obvious signs of MGP activities or residues on-site ( e.g., tarry soil, 
blue/green stained soil, MGP odors, sheens, stressed vegetation, etc.) were noted 
and incorporated into site sampling protocols. 

Area managers, their representatives or Environmental Matters Group (EMG) 
staff should be present for on-site activities. ES will not commence any on-site 
inspection or sampling unless specific approval of the date and time for site 
inspection/sampling has been received by the NYSEG area manager or corporate 
contact. All contact with the public will be made by NYSEG personnel. 

Part 2 will provide critical information on the present site condition, 
identification of potential migration pathways, and confirmation of data gathered 
during Part 1. ES will utilize our established Site Inspection Report and Checklist 
to ensure that our site visit investigated on-site features, visual evidence of 
contamination or potential waste sources, on-site and surrounding land use, 
potential migration pathways, and other conditions needed to both assess imminent 
risks to human receptors and to complete the SSPS site ranking methodology. The 
site visit allowed confirmation and revision as necessary of existing maps showing 
public water supplies, utility locations (i.e., buried pipelines, sewers, or other 
migration conduits) and other on-site and nearby features. 

The site inspection also noted site conditions which could impact the use of soil 
vapor surveys or other geophysical methods which might be used if the site warrants 
further investigation in the future. Photoionization detector (PID) monitoring over 
the site did not indicate the presence of volatile organic compounds in the breathing 
zone (four to five feet above ground). 

Part 3 • Site Survey and Mapping 

A licensed land surveyor will perform a property survey of the site with a base 
map and sketches identifying property boundaries, sampling locations and former or 
existing structures. Surveyor field notes will be included in an appendix of the final 
report and will also be made available on computer disc (as requested in the 
original RFP) according to a format specified by NYSEG. A topographic base map 
on a scale of one inch to fifty feet with one foot contour intervals, and drawn to 
NYSEG CADD/sketch standards, will be prepared. NYSEG specifications will be 
included in the final report. The base map will be used to present a composite 
historical site plan and a current site plan depicting the present site features, the 
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sample locations, and pertinent off-site features such as nearby residences, streets, 
known utilities, etc. 

During the site survey, an on-site datum will be referenced to allow 
identification of the exact locations from which samples were collected. This will 
also allow revisions and additions to the base map to be made should additional 
investigations be conducted at the site in the future. The surveyor will use a USGS 
datum for vertical evaluations. If one is not available in close proximity to the site, 
an assumed datum will be used. 

Part 4 - Sampling and Analysis 

Part 4 will provide representative samples and analyses to determine the 
potential for direct exposure to hazardous contaminar;its at the site. Field samples 
will be collected only from those matrices which present direct exposure pathways. 
The surface soil and sediment samples will be collected to identify the direct contact 
pathway hazards. The surface water samples will be collected to identify direct 
contact and possible ingestion pathway hazards. Data collection, sampling and 
analysis will be inclusive of and consistent with all the requirements of the SSPS 
ranking program, supplied on a proprietary basis by NYSEG. NYSEG will supply 
default answers to appropriate questions as directed by the SSPS software. 

The sampling methodology, equipment decontamination procedures and 
analytical protocols have been described in detail in the project QAPP. The surface 
soil and sediment samples will be collected with stainless steel trowels, bucket 
augers, or split spoons, depending on the site conditions. A ponar dredge will be 
used to obtain sediment samples where it is necessary to sample in deep water. The 
surface water samples will be collected by dipping the sample bottle beneath the 
water surface, if the water is deep enough, or by using a small glass or stainless steel 
beaker jar. Surface water samples will be collected from near the banks of the 
water body, and attempts will be made to composite the sample throughout the 
depth of the water. It is anticipated that a small boat may be used to obtain 
sediment and surface water samples due to water depth and access considerations. 

The surface water and sediment samples will be collected on-site, downstream or 
downgradient of the site to determine if the site is contributing to contamination in 
the area. Visual evidence, odors, elevated PID readings or other evidence that 
contamination is present will be evaluated to assess whether there is a direct 
exposure pathway present. If visual evidence indicates the presence of MGP 
residues, a sample of that material will also be collected. However, residue 
sampling and analysis has not been budgeted at the present time. Annotated photos 
from three perspectives will be taken at each sampling event/site. 

The analytical methods to be utilized are presented on Table 1.2. 

Appropriate quality control samples will be collected, consistent with the 
requirements of the SSPS, the analytical methodology and the QAPP. At a 
minimum, it is anticipated that a trip blank will be prepared and analyzed by 

KLB/SY201.10.0I/0001 
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TABLE 1.2 

SUMMARY OF PROPOSED ANALYTICAL METHODS 

Water Matrix 

Volatile Organics 

Semivolatile Organics 

Metals 

Hg 

Pb 

Cr 

Fe, Zn, Al, Cd, Sb, Cu, Co, Mn, Ni 

CN (Total and Amenable) 

Soil and Sediment Matrices 

Volatile Organics 

Semivolatile Organics 

Metals 

Hg 

Pb 

Cr 

Fe, Zn, Al, Cd, Sb, Cu, Co, Mn, Ni 

CN (Total and Amenable) 

(1) Graphite Furnace Method 
(2) Inductively - Coupled Plasma Method 
(3) Completed by NYSDEC-approved lab 

KLB/SY201.10.01 /r:xxJl 
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EPA Method 624 

EPA Method 625 

EPA Method 7470 

EPA Method 7421 (GF)(1l 

EPA Method 7191 (GF) 

EPA Method 200.7 (ICP)C2l 

EPA Method 335 

EPA Method 8240 

EPA Method 8270 

EPA Method 7471 

EPA Method 7421 

EPA Method 7191 

EPA Method 6010 

EPA Method 9010C3l 
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Method 624 to determine the influence of bottle preparation and shipping on 
sample integrity. Sampling duplicates of the water and soil matrixes will be 
analyzed. In addition, matrix spike (MS) and matrix spike duplicate (MSD) water 
and soil samples will be collected and analyzed for all applicable analytical 
parameters. The MS and MSD samples will allow the laboratory to perform a 
quality control analysis to identify analytical interferences caused by the sample 
matrix. 

The analytical data package will include the analytical results and quality 
control data summaries. This level of documentation and reporting will be 
necessary should the reports be submitted for agency review. Raw data, 
chromatographs, etc. will not be included, however they will be available from the 
laboratory at additional cost should that data be requested by NYSEG. 

Part 5 - Reporting 

A brief, but detailed report will be generated for the site summarizing the work 
effort, noting any discovery of an imminent threat to human health or the 
environment, summarizing the SSPS ranking results, and referencing all data. 
Appendices to the report will include field data, surveyor notes, sampling data, 
analytical data, QA/QC, and the Health and Safety Plan. The analytical data and 
survey field notes will be included on floppy disk in NYSEG's database format. In 
addition to the text, a concise single page fact sheet for the site will be included in 
the report. 

The report will contain copies of the specific references used to develop the 
SSPS ranking to demonstrate what information was used and how it was used to 
score the site. 

Two copies of the draft report will be presented to NYSEG for review and 
comment. ES will provide seven copies of a final report incorporating NYSEG's 
comments as appropriate. 

SCHEDULE 

Once access to the site is arranged, the· sampling activities can take place within 
7 days of notice to proceed by NYSEG. The analytical turnaround time for the 
results is anticipated to be 30 to 35 days. Once the analytical results are received, a 
draft report will be prepared and sent to NYSEG within four weeks. 

KLB/SY201.10.0I/0001 
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SECTION 2 

SITE SPECIFIC INFORMATION 

The Binghamton-Court St. site is located at the intersection of Court St. and 
Brandywine Ave. in the City of Binghamton, Broome County, NY. The site is 
presently owned by NYSEG and consists of a fenced, unpaved lot bounded by Court 
St. on the south, Brandywine Ave. on the west, the Delaware Lackawanna and 
Western Railroad on the north and the property of Columbia Transmission 
Company on the east. During the period from 1888 to 1969, the site was the 
location of a manufactured gas plant and a natural gas processing plant owned and 
operated by the Binghamton Gas Works (BGW) and Columbia Gas of New York, 
the successor to BGW. Waste disposal practices for the MGP are not known, 
however some residues are known to have been removed from the site during the 
demolition of the #4 gas holder in 1969. 

Field samples will be collected to characterize the site. Soil and water samples 
will be obtained both on-site and at background locations. A total of six surface soil 
samples will be obtained from the site and a background location. Approximate soil 
sample locations are shown on Figure 2.1. Soil sample locations are intended to 
represent areas of possible contamination due to distinct phases of the 
manufactured gas production process. Samples of the top six inches of surface soil 
will be collected from the former locations of the distribution holder, relief holders, 
oil storage tanks, and coal shed. Three surface water and three sediment samples 
will be obtained from the Susquehanna River (upgradient, adjacent to the site, and 
downgradient from the site). Sediment samples are to be collected from the same 
locations as the surface water samples. 

A summary of field and quality control samples is presented in Tables 2.1 and 
2.2 respectively. 

KLB/SY201.10.0I/0001 
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Indoor 
Air 

0 

TABLE2.1 
SUMMARY OF FIELD SAMPLES 

BINGHAMTON - COURT ST. SITE 

Sediment 
Surface 
Water 

Surface 
Soil 

3 3 6 

Total 

12 

Soil, sediment, and waste material samples to be analyzed for volatile (EPA Method 
8240) and semivolatile (EPA Method 8270) organic compounds, metals and 
cyanide, surface water samples to be analyzed for volatile (EPA Method 624) and 
semivolatile (EPA Method 625) organic compounds, metals and cyanide. 
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TABLE2.2 
SUMMARY OF QUALITY CONTROL SAMPLES 

BINGHAMTON - COURT ST. SITE 

Trip 
Blank 

Field 
Duplicates Wash 

Blank 
Matrix Spike/Matrix Spike Duplicates* 

Water Soil Water Soil 

1 1 1 1 1 

Notes: Trip Blank to be analyzed by EPA Method 624. 

* Number of pairs shown on table (i.e. 1 pair equals 2 samples). 
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ATTACHMENT A 

NYSEG MAP SEARCH 
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COURT ST. 

Supplied Location; Site is situated between Court Street and the Susquehanna 
River on the south, Brand}'Wine Avenue on the west, the 
Delaware Lackawanna and Western Railroad on the north, 
and the property of Columbia Gas Company on the east. 

Search of Maps: 

Map 1876 Found sketch of Whitneys Farm, Broome Co. Historical 
Society #FF-A-19 

Map 1876 Found combination map of Broome County, New York from 
New York State County Histories and Atlas. 

Map 1891 Found Sanborn map 5775, June 1891, Page 28, Parcel #220. 
(Showing oil refinery) 

Map 1898 Found Sanborn map 5775, 1898, Page 27, Parcel #4. 

Map 1918 
plant) 

Map 1926 
Streets. 

KLB/SY201.10.01/0CXJI 

Found Sanborn map 5775, 1918, Page 67, (showing water gas 

Shows gasoline station at corner of Court and Tompkins 
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DRAWING CONTROL PROCEDURES MANUAL 

VENDOR DRAWING RECIUIRE?1ENTS 

1.0 PURPOSE 

ATTACHMENT A 

PAGE _1 OF _3 
DECEMBER 1989 

SECTION XVIII 

To establish and identify basic Drawing requirements for 
Vendors and/or Outside consultants to f.ollcw in providing 
drawings to the NYSEG Generation Dept. 

2.0 DRAWINGS 

Ultimately most drawings produced by outside part1es 
are 1nde:<ed, m1c:rofilmed, distributed and maintained 
per NYSEG Generation Dept. documentation procedures. 
Due to this the +allowing guidelines are required ct 
outside firms to follow in regard to submitting their 
drawings and/or sub-vendor or third party drawings 
which will be submitted as final drawings to NYSEG. 

2.1.1 DRAWING SIZES 

All drawing sizes are in increments of 8 1/2 :.: 11 inches 
as shown in Fig No. 1. (The exceptions are the special si=eS 
as shown) • 

NYSEG Drawing 
Si=e Des1gnat1on Over-all Sl =e 1 n incries 

5 8 1/2 " 1 I 

55 11 " 17 

8 17 " 22 

C 22 X 34 

D 34 X 44 

DD 11 X 34 

R 34 ., By any lgth over 
44" 

(Spec1 al s1 zes) 

Bills of Mat' I 11 X 17 

Circuit Schedules 11 X --..;...;. 

Fig No. 1 
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2 .. 1 .. 2 Drawing Requirements 

PAGE :'. -□F :'· 
DECEMBER 1989 

Each drawing requires certain basic in+ormation 
such as: 

A. Border lines (all 4 sides) 

B. Title block ~i vendor dwg no. 

C. Approval and signature panels 

D. Revision block 

E. Scale lif req~dl 

F. Cross reference info 

G. Purchase order, Job and Shop 
order numbers if applicable. 

H. A blank area 11:: 00 
:, 4" long in the lower right 

hand corner of Dwg for future.entry of NYSEG 
dwg/and or filing number. 

<Drawing Numbers may be furnished upon request). 

2.1.3 MicroTilming requirements .. 

All drawings both manual and computer generateo 
documents shall be prepared for eventual micro­
filming. Drawings shall conform to m1croiilmin~ 
standards as specified by the American National 
Standards Institute per <ANSI) Standard Y14.1. 

2.1.4 Hultisheet Drawings 

2.1.5 

Standard cut sheet sizes S, SS, B, C, D etc; 
are preferred over extended roll sizes. When a 
standard sheet is not large enough to contain all 
the required information a multisheet drawing 
should be used in lieu of a roll size drawing. 

Drawing Submittals 

All drawings submitted to NYSEG shall be via a 
Document Transmittal Form stating the Drawing 
number 1 Title, Revision level and disposition oi 
the drawing. All Drawings submitted are to be of 
Archival quality an a reproducible material sucn 
as Vellum, sepia or Mylar material. 



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

PAGE 3 OF' 3 
DECEMBER 1989 

2.1.6 MICROFILM APERTURE CARDS 

All drawings submitted in micrographic: form shall 
be a .35 MM Silver or diazo negative mounted in. a 
3 • .::5" :: 7.375" manila aperture card. The card shall 
contain all pertinent information such as: 

2.l.7 CADO 

A. Drawing number 
8. Sheet. no. 
C. Revision level 
D. Drawing title 
E. Plant or loc:at1on 

All CADD drawings shall be furnished on magnetic: 
tape at 160(1 BPI <Bits Per Inch) in Intergraph VHS 
Backup Format. All drawings submitted via CADO 
shall be fully compatible, contiguous and 
interpreted by NYSEGS Generation Dept Intergraph 
CADO System. 
<For Cadd systems other then Intergraph please 
contact the Generation Dept. CADO System 
personnel) . 

Standard NYSEG drawing formats, Font and Cell 
libraries containing standard symbology for 
Electrical, I~~c. Civil and Mechanical Drawings may 
be furnished upon request. 
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APPENDIXE 

-
ANALYTICAL DATA 

-
& 

-
LABORATORY PERSONNEL/CERTIFICATION INFORMATION 

-
Laboratory Director: Richard L. Merrell (see enclosed resume) - Certification Information: See enclosed certification of Approval from NYSDOH 

-
-
-
-
-
-
-
-
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,-----------------ES ENGINEERING-SCIENCE-----------------, 

Biographkal Data 

RICHARD L MERREU. 

uh Director 

ExPDIENCESUMMAllY 

Twcnty-fi...c years expcriencc in analytical chemistry with 17 years in laboratory managcmcnL 
Responsible (or all operations of 3 chemistry labs within a region em.ploying over 200 people with 
annual sales over 12 million. Analytical laboratory c:zpcricDcc includes combined gas chromotography­
mass spccuomcuy, gu chromatography, mass spectrometry, thcnnal analysis, infrared spcctromcuy, 
9r/Cl chemical analysis and physical testing. 

ExPERIENCE REcoRD 

1989-Dacc Engineering-Science, Inc. Director - Baicdey Lab. Responsible for overall 
management of ES lab services including ovenll profitability. 

1987-1989 IT- Corporation. Regional Lab Dlrcctor. Responsible for «werall management or 
the Western region including profitability. 

1983-1987 IT - Corporation. lab Manager. Responsible for overall management of the 
Cerritos lab Including profitability. 

lffl-1983 IT - Corporation. Lab Manager. Responsible for lot production and scheduling. 
sa1a,y aod personnel administration aod policy. 

1972-lm IT- Corporation. Group Leada"- Mass SpectromcbJ'. Responsible for all aspcas 
of the operation of the mass spectrometry groups. 

1968-lm IT - Corporation. Chemist. Performed a variety of aoalyscs using MS, GC, GC­
MS, !Rand thennalanal),es. 

1967-68 Shell Cllcntical Co. GC Section Supcnlsor. Supervised and scheduled several 
technicians in the GC area that were performing routine analyses. 

1966-67 

1965-M 

1963-64 

EDUCATION 

Shell Chemical Co. Cbcmlst. C.ahl,ratcd and repaired process GCs used for 
prooess control in a styrene and butadinc plant. 

Oievron Research. Lab Tedmldaa. Performed many physical and wet chemical 
analyses of tt11(ie oil, core samples and soil samples. 

General Dynamics. Lab Technician. Performed many wet chemical analyses on 
ekctroplating solutions. 

B.S. in Oiemisoy, 1966. Brigham Young University, Provo, Utah 

"""""-'"- 0989# 
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BART - Warm Springs Project 1991 

Mr. Merrell as Laboratory Director of the Engineering 
Science Berkeley Laboratory (ESBL), Mr. Merrell has had 
overall responsibility for ESBL's analytical portion of the 
project. The project technically includes various organic 
and inorganic analysis. He is responsible to assure that 
the analytical quality of the project is maintained as well 
as being responsible for managing the project so all the 
data is delivered to the client on schedule, complete and 
within financial budgets. 

PUrity/Wastech and Selma/Wastech, SITES Projects 1989-1990 

Mr. Merrell has had overall responsibility for ESBL's 
analytical portion of these SITES projects. He is 
responsible to assure that the analytical quality of the 
project is maintained according to the project's specific 
QAPP. Also, he is responsible for managing the project so 
all the data is delivered to the client on schedule, 
complete, and within financial budgets. 

The project technically included total analysis of the 
waste for organic and inorganic characterization. Also the 
waste was treated and analyzed by the Toxic Characteristic 
Leaching Procedure (TCLP) and the California Assessment 
Manuals (CAM) Leaching procedure to determine how effective 
the treating procedure was in stablizing the waste. 

Moffett Naval Air station 1987-1989 

Mr. Merrell as the Western Regional Laboratory Director 
for International Technology Analytical Services (ITAS) was 
responsible for development and implementation of the 
sampling and analysis plan at the Moffett Naval Air Station, 
as part of their HAZWRAP program. His Field Analytical 
Service group worked with the ITAS laboratories to establish 
the methods, detection limits, holding times, QC criteria, 
sample containers, and preservatives that were specifically 
required for the project. The project was a multi-million 
dollar analytical project that involved the analysis of both 
soils and waters for a wider variety of parameters including 
volatile organic compounds (VOC), base neutral acid 
extractable (BNA), HSL metals, PCBs and anions. 

HAZWRAP Projects 1987 to Present 

Mr. Merrell as both the Western Regional Laboratory 
Director of ITAS and the Laboratory Director of ESBL has had 
overall analytical responsibilities for many HAZWRAP 
projects similar in scope of work to the Moffett Naval Air 

richexp 
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station outlined above. These sites included Offutt AFB, 
Rickenbacker ANGB, Duluth ANGB, castle AFB, concord Naval 
Weapons Station, Mare Island, Mather AFB, McClellan AFB and 
San diego Naval Facilities. 

Rocky Mountain Arsenal 1987-1989 

Mr. Merrell as the Western Regional Laboratory Director 
of ITAS had overall responsibility for the analytical 
portion of the Rocky Mountain Arsenal F Basin clean up and 
the review of the QA/QC and sampling and analysis plans. 
The analysis included primarily air monitoring samples for 
many HSL volatile and base neutral/acid extractable organics 
and several metals. This was to ensure the safety of· the 
workers and surrounding residents. Many rapid turn around 
analysis were necessary on this project. 

U.S. Environmental Protection Agency Contract Laboratory 
Program (EPA CLP} 1980-1989 

Mr. Merrell as the Laboratory Manager of IT Cerritos 
Laboratory and later the Western Regional Laboratory 
Director of ITAS had overall responsibility for the 
laboratory's performance in the CLP program. His IT 
Cerritos laboratory has been a participant in the CLP since 
its inception in 1980. The Cerritos laboratory has had as 
many as 13 bid lots at one time. They were required to 
perform full organic CLP analysis on as many as 390 water 
and soil samples per month from known or suspected hazardous 
waste sites. These analyses for HSL compounds includes 
volatile organics, base neutral/acid extractable organics, 
pesticides and PCBs. CLP protocols are designed to be stand 
alone legally defendable methodologies and are currently 
used when the most rigorous QA/QC requirements are needed. 

richexp 
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NEW YORK STATE DEPARTMENT OF HEALTH 

DAVID AXELROD, M.D. COMMISSIONER 

- - - ~,.,.._ 
~ 

I I I I I 

t.:pir~s 12:Cl ~M April 1, 1991 
ISSUCD Septemb~r 20, 1990 

IIHER 1M CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 

(Issued in accordance with the Laws of New York State) 

purs1J.:inL to Sect.ion 502 of the f'11blic Healti1 L-HJ 

Labordtory ID, Numt,er 11178 

Dir~ctor: Hr, Rich~rd Merrell 

Laboratory Naffie: En~in~erin~ Science, Inc. 
Uu~1ber ~ Street: UO Ic~ncr·ofL 1.ihy 
City,Stat~,Zip : Berkeley CA 94710 
VALID AT THIS ADDRESS ONLY 

is hereby APPROVED as an environmental Labor~t~ry for the c~le9ory 

ENVIRONMENTAL AttALYSES/SOLID AND flAZARDOUS WASTE 

All approved subcategories and/or analytes are listed belo~: 

:har3cteristic Testing 
Corr ers iv ity 
Ign i t.:11bi 1 i ty 
Re:3ct i vi ty 
To:dcity - Met.als Orrly 

Mitroar_omatics Isopt1orone <ALL> 
Pt1th.alate Esters CALL) 
~\1r3eable Aroruatics (~LLl 

Miscellane~us : 
Cyanide, Total 
Hydro9en Ion (pl1) 
Sulfide (as S> 

Metals I CALL> 
Polynuclear Aro~atic Hydroc~rbons 
Priority Pollutant Phenols <ALL> 
Pur9eable Halocdrbons (~LL) 

(ALL) 

Acrolein and Acrylonitrile (ALLl 
Ci1lor ii1ated Hy,jrot·-<1rt,or1 Pesticides 
Cilll)riMled Hy,frGcarbons (ALll 
Hdloetlieri (AI.Ll 
Met.31s II U1LL) 
f'olychlorir1-:1h,j E;ij,/,t?nyls (ALL) 

~/iL_~ 
Herbert W. Dickerman, M.D., Ph.D. 
Director 
Wadsworth Center for Laboratories and Research 
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NEW YORK STATE DEPARTMENT OF HEALTH 

DA YID AXELROD, M.D. COMMISSIONER 

~·---,,.:,,._ ~-

I I I I I 

Expift:~ 12:01 All April 1, l~Yl 
IBSUBD S~ple~ber 20, 1990 

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 

(Issued in accordance with the Laws of New York State) 

pur!':iu::1n'L to S!:!diur1 50::J CJf the f'1Jblic H~-3lth L.31,1 

Labor•Ll.11·y iu. Number 11170 L.:1bur.:1L,.Hy N-,irne: tn~int1~rin3 ~cl~nce, Inc. 
GOO ~~nc1-~rt Way Nur,1lrc"1· & Slrt:t:t~ 

Cily,Sl:al~,Zip ~ Eerkell:?y CA 94710 
Direclur: Mr. aicl1•rd L 11errell 

FORM LR. 2l.F 

VALID AT THIS ADDRESS ONLY 

is l1ereby APPROVllD .:1s ~n Environmt1nlal Ldbur•lury fur lii~ ~•legory 

NUN- t•O'rAl:Ll: WA'l'tl< 

All -~pproved ,;ubc:~l1:?•1ories .Hid ,3n.~lytes :ne liste,j or, the -~ll:~ti1t1d .:1dder1dum 

~/~ 
Herbert W. Dickerman, M. D., Ph.D. 
Director 
Wadsworth Center for Laboratories and Research 

7447 
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1,l~l:J:11 
~EMEDIATION 
TECHNOLOGIES INC 

December 18, 1991 

Mr. George Moreau 
Engineering Science Syracuse 
290 Elwood Davis Roc-::i 
Suite 312 
Liverpool, NY 13088 

Dear Mr. Moreau: 

3040 William Pitt Way 
Pittsburgh, PA 15238 

Telephone: ( 412) 826-3340 
Facsimile: (412) 826-3409 

A..s requested, your sample designated SED-2 has been examined by infrared 
spectral (IR) techniqut:s for characterization of organic components. 

Due to the presence of soil, aggregate. and water in the sample, extraction 
with a carbon di:rnlfide/sodium sulfide mixture was required to isolate the 
organics. 

The carbon disulfide extracts were found by IR to consist primarily of 
polynuclear aromatic hydrocarbons (PAHs), consistent for a mixture of a 
carburetted water gas tar and "heavy"-coal-tar hydrocarbons (e.g., heavy oil or 
the extractable material from a topped coke: ovc:n tar (road tar)). 

Semi-quantitative extractton data indicates the CS:! solubles to be 
approximately 0.8 weight percent of the original sample (semi-quantitative due 
to the heterogeneous nature of the sediment). 

If you have any questions concerning this analysis, piease do not hesitate to 

call me. 

Sincerely yours, 

REMEDIATION TECHNOLOGIES, I\C. 

--fi~.ad!E t//,,_J 
Ronald E. Keffer 
Associate Principal 

REK:las 

<:nnr.nrd MA • Pittsburoh. PA • Fort Collins. CO • Seattle. WA • Austin, TX • Chapel Hill. NC 
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REMEDIATION 
TECHNOLOGIES INC 

March 11, 1992 

Mr. George Moreau 
Engineering Science Syracuse 
290 Elwood Davis Road 
Suite 312 
Liverpool, NY 13088 

Dear Mr. Moreau: 

3040 William Pitt Way 
Pittsburgh, PA 15238 

Telephone: (412) 826-3340 
Facsimile {412) 826-3409 

In order to offer more definition to the IR analysis of your sample SED-2 more information 
about the site would have to be known. It is evident from the analysis that the material 
consists of a mixture of carburetted water gas tar. The carburetted water gas tar is easily 
identified by the presence of cyclic olefinic hydrocarbons and the absence of dibenzofurans. 
There is also the presence of minor aliphatic hydrocarbon structures which are always present 
in the carburetted water gas tar. 

The "heavy" coal-tar hydrocarbons (e.g., heavy oil or the extractable materials from a topped 
coke oven tar (road tar)) was identified to contain "rich" polynuclear aromatics (esp. pyrenes) 
which is consistent with a road tar product. The presence of minor aliphatic hydrocarbons 
further identify this material to be consistent for a mixture of a carburetted water gas tar and 
a road tar. 

All of the IR analyses are referenced and compared to a library of IR spectra used to identify 
the components. This library of spectra contains hundreds of coal-base related products and 
by-products as well as manufactured gas plant by-product components. 

The results discussed above are consistent with actual samples collected from these sites. 

I hope this answers your questions. If you have any further concerns, please do not hesitate 
to call me. 

Sincerely yours, 

REMEDIATION TECHNOLOGIES, INC. 

-~tf!i/4 
Ronald E. Keffer 
Associate Principal 

REK:trf 

cc: File: E30-673-997 

Concord, MA • Pittsburgh, PA • Fort Collins, CO • Seattle, WA • Austin, TX • Chapel Hill, NC 
St. Paul, MN • New Orleans, LA • Billings, MT 
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ES 
ENGINEERING-SCIENCE, INC. 

Report Date: 11/1/91 

Work Order No.:3333 

Client: George Moreau 
ES Syracuse/ NYSEG 
290 Elwood Davis Road 
Liverpool, NY. 13088 

Date of sample Receipt: 10/4/91 

Your water samples identified as: 

BERKELEY LABORATORY 
600 BANCROFT WAY 
BERKELEY, CA 94710 
Tai: (415) 841-7353 

CGBS-SW-1 
CGBS-SW-2 
CGBS-SW-3 
CGBS-SW-4 

were analyzed for semivolatile organics by EPA Method 625, 
volatile organics by EPA Method 624, 12 client specified 
metals and total cyanide. Sample CGBS-SW-2 was also analyzed 
for amenable cyanide. 
Finally your water sample identified as: 

CGBS TP 
was analyzed for volatile organics by EPA Method 624. 

The analytical reports for the samples listed above are 
attached. 

APAA~'ll'i~~'S'33CL, Page 1. 
CL-FORM 
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J 

C 

B 

LEGEND FOR ORGANIC RESULT QUALIFIERS 

The compound was analyzed for but not detected. 

The value reported is an estimated concentration. This 
is used when: 
1. The mass spectral data indicate the presence of a 

compound that meets identification criteria, but 
the result is less than the reporting limit; 

2. Estimating the concentration for tentatively 
identified compounds (TICs) where a 1:1 response 
is assumed. 

This is used for pesticide results where identification 
has been confirmed by GC/MS. 

The analyte is found in the associated blank as well as 
in the sample. 

A A TIC is a suspected aldol-condensation product. 

E This flag identifies compounds whose concentrations 
exceed the calibration range of the GC/MS instrument 
for that specific analysis. 

D 

N 

This flag identifies a compound whose reported 
analytical result is calculated from a greater dilution 
than the primary analysis. The actual dilution used to 
calculate the analytical result is reported either on 
the report or in the case narrative. 

Indicates presumptive evidence of a compound. This 
flag is only used for TICs, where the identification is 
based on a mass spectral library search. It is applied 
to all TIC results. 



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

VOLATILE ORGANICS CASE NARRATIVE 
WORK ORDER NO. 3333 

EPA METHOD 624 

These five water samples were analyzed for volatile organics 
by EPA Method 624. CLP compounds, spiking amounts, and QC 
acceptance criteria were used for the internal standards, 
surrogates, and matrix spike/spike duplicates. 

All samples were analyzed within Data Validation Technical 
Holding Times. 
Two blanks wereanalyzed with these sampi"es and met CLP 
acceptance criteria for internal standard areas, surrogates 
and contamination. 
The continuing calibration checks (CCC) used for quantifying 
these samples met CLP acceptance criteria. 

All internal standard areas were within CLP acceptance 
criteria. 
All surrogate recoveries were within CLP acceptance criteria. 

All matrix spike/spike duplicate recoveries and relative 
percent differences were within CLP acceptance criteria. 

All blank spike/spike duplicate recoveries and relative 
percent differences were within CLP acceptance criteria. 

91-VM3333CN VMCN-FRM 



...,J:S-ENGINEERING SCIENCE, INC. 

-
iork Order No: 3333 

--{.aboratory ID: 3333-01 

Client ID: CGBS_SW-1 - Matrix: WATER 

-i compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/HS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Level:LOW 

Date Analyzed: 10/08/91 

% Moisture: NA 

Dilution Fact: 1.0 

Analytical Results 
ug/L 

1 _____________________________ _ --
1\0 U I Chloromethane --

-1 Bromomethane 
I Vinyl Chloride 
! Chloroethane 

_! Methylene Chloride 
,1 Acetone 
I Carbon Disulfide 
I Trichlorofluoromethane 

-1 
I 

I 
-1 

I 
I 
I 

-1 
I 
I 

-I 
I 
I 

_I 
' ' 

(Total) 

1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 

J 1,1,2-Trichloroethane 
I trans-1,3-Dichloropropene 

-1 2-Chloroethylvinylether 
I Bromoform 
I 2-Hexanone 

-1 4-Hethyl-2-pentanone 
I Tetrachloroethene 
I 1,1,2,2-Tetrachloroethane 

_1 Toluene 
I Chlorobenzene 
·l Ethylbenzene 
I Styrene 

-1 Total Xylenes 
1 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 

-1 1, 2-Dichlorobenzene 
I Acrolein 
I Acrylonitrile 

10 U 
10 U 
10 U 

5 U 
50 U 
10 U 
10 U 

5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
5 U 
5 U 

50 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 

50 U 
50 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
50 U 

1:---:---,-----,-----------------,----, -!Analyst, / C'.. Group Leaderti/ (,4n_( I ,.i, . 



....ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
- VOLATILE ORGANICS 

Work Order No: 3333 

-r..aboratory ID, 3333-02 

Client ID: CGBS_SW-2 - Matrix: WATER 

I 
-1 Compound 

Level:LOW 

Date Analyzed: 10/08/91 

% Moisture: NA 

Dilution Fact: 1.0 

Analytical Results 
ug/L 

I~~---,----------------------
1 Chloromethane 

-I Bromomethane 

--10 U 

I Vinyl Chloride 
l Chloroethane 

-1 Methylene Chloride 

-
-
-
-
-
-
-

l Acetone 
Carbon Disulfide 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
1,1,2-Trichloroethane 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Methyl-2-pentanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

-1 Toluene 
1 Chlorobenzene 
I Ethylbenzene 
I Styrene 

-1 Total Xylenes 
1 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 

-1 1,2-Dichlorobenzene 
I Acrolein 
I Acrylonitrile 

10 U 
10 U 
10 U 

5 U 
50 U 
10 U 
10 U 

5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
5 U 
5 U 

50 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 

50 U 
50 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
50 U 

-!Analyst, ft e:__ jJ Group Leader:fV ~ 



-ES-ENGINEERING SCIENCE, INC. 

-
Work Order No; 3333 

-Laboratory ID: 3333-03 

Client ID: CGBS_SW-3 -
_1 

I 

Matrix: WATER 

Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Level:LOW 

Date Analyzed: 10/08/91 

% Moisture: NA 

Dilution Fact: 1.0 

Analytical Results 
ug/L 

1 ________________________________ _ 

I Chloromethane 
-1 

I 
I 

-1 
I 
I 

Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 

I Trichlorofluoromethane 
-1 

I 
I 

-I 

1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene 
Chloroform 

(Total) 

1 1,2-Dichloroethane 
I 2-Butanone 

_ I 1, 1, 1-Trichloroethane 
I Carbon Tetrachloride 
I Vinyl Acetate 
I Bromodichloromethane 

-1 
I 
I 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 

-1 Benzene 
I Dib-romochloromethane 
I 
I 

-1 
I 
I 

-1 
I 

1,1,2-Trichloroethane 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Hethyl-2-pentanone 
Tetrachloroethene 

I 1,1,2,2-Tetrachloroethane 
-1 Toluene 

I Chlorobenzene 
I 

-I 
I 
I 

-1 
I 

Ethylbenzene 
Styrene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Acrolein 

I Acrylonitrile 

10 U 
10 U 
10 U 
10 U 

5 U 
50 U 
10 U 
10 U 

5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
5 U 
5 U 

50 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 

50 U 
50 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
50 U 

_1 ___ ~~----------------------1 Analyst, j, ~ _ Group Leader, £Lt~ 



...ES-ENGINEERING SCIENCE, INC. 

-
dork Order No: 3333 

--Laboratory ID: 3333-04 

Client ID: CGBS_SW-4 -
I 

-1 

Matrix: WATER 

Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Date Analyzed: 10/10/91 

% Moisture: NA 

Level:LOW Dilution Fact: 1.0 

Analytical Results 
ug/Kg 

I ____________________________________ _ 
10 U I Chloromethane -- --

-1 
I 
I 

_1 
I 
I 

Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 

I Trichlorofluoromethane 
-1 

I 
I 

-1 
I 
I 
I 

-1 

1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichlo~oethene 
Chloroform 

(Total) 

1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 

I Vinyl Acetate 
I Bromodichloromethane 

-1 
I 
I 

1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 

-1 Benzene 
I Dibromochloromethane 
I 
I 

-1 
I 
I 

-1 
I 

1,1,2-Trichloroethane 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Hethyl-2-pentanone 
Tetrachloroethene 

I 1,1,2,2-Tetrachloroethane 
-1 Toluene 

I Chlorobenzene 
I 
I 

-1 
I _, 
I 
I 

Ethylbenzene 
Styrene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Acrolein 
Acrylonitrile 

10 U 

10 U 
10 U 

5 U 
50 U 
10 U 
10 U 

5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
5 U 
5 U 

50 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 

50 U 
50 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
50 U 

_1:-::-,-.,--:--,------------------~~-:Analyst, ),c.__ -··· ··· · · · ,, l.:iroup 1,eaaeru/·~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



-ES-ENGINEERING SCIENCE, INC. 

-
~ork Order No: 3333 

--Laboratory ID1 3333-05 

Client ID: CGBS_TP - Matrix: WATER 

_1 
,1 Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/HS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Level:LOW 

Date Analyzed: 10/08/91 

% Moisture: NA 

Dilution Fact1 1.0 

Analytical Results 
ug/L 

! _________________________ _ -
i~ u j Chloromethane --

-1 Bromomethane 
1 Vinyl Chloride 
! Chloroethane 

_[ Methylene Chloride 
l Acetone 

Carbon Disulfide 
Trichlorofluoromethane 

-1 1,1-Dichloroethene 
1,1-Dichloroethane 

i 1,2-Dichloroethene (Total) 
-1 Chloroform 

1,2-Dichloroethane 
I 2-Butanone 
I 1,1,1-Trichloroethane 

-\ Carbon Tetrachloride 
l Vinyl Acetate 
I Bromodichloromethane 

-I 1,2-0ichloropropane 
I cis-1,3-Dichloropropene 
I Trichloroethene 

-1 Benzene 
I Dibromochloromethane 
I 1,1,2-Trichloroethane 
I trans-1,3-Dichloropropene 

-i 2-Chloroethylvinylether 
1 Bromoform 
I 2-Hexanone 

-I 4-Hethyl-2-pentanone 
I Tetrachloroethene 
I 1,1,2,2-Tetrachloroethane 

-1 Toluene 
I Chlorobenzene 
I Ethylbenzene 
I Styrene 

-1 Total Xylenes 
I 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 

-I 1, 2-Dichlorobenzene 
I Acrolein 
I Acrylonitrile 

10 U 
10 U 
10 U 

5 U 
50 U 
10 U 
10 U 

5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
5 U 
5 U 

50 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 

50 U 
50 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
50 U 

-1Analyst, Xe-_ f. Group Leader: ./) ./ / ~ 



-i:S-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
- VOLATILE ORGANICS 

fork Order No: 3333 

-~aboratory ID: MWVH1911008 

Client ID: VBLANK -
I -, 

I 

-I 

~ 

I -
' ~ 

....! 

I 
-I 

-1 

-, 

I 
-1 

-1 

Matrix: WATER 

Compound 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chlo roe thane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
1,1,2-Trichloroethane 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Hethyl-2-pentanone 
TetracQloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

I Styrene 
-I Total Xylenes 

1 
1,3-Dichlorobenzene 

l 1,4-Dichlorobenzene 
-1 1, 2-Dichlorobenzene 

l Acrolein 
I Acrylonitrile 

Level:LOW 

Date Analyzed: 10/08/91 

% Moisture: NA 

Dilution Fact, 1.0 

Analytical Results 
ug/L 

10 U 
10 U 
10 U 
10 U 

5 U 
50 U 
10 U 
10 U 

5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
5 U 
5 U 

50 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 

50 U 
50 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
50 U 

_1 ___ ~.---------------------~-~~--
;Analyst, ),C, p Group Leacter: fl/~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



- ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

- GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 3333 

- Laboratory ID: MWVM1911010 Date Analyzed: 10/10/91 

Client ID: VBLANK % Moisture: NA - Matrix, WATER Level:LOW Dilution Fact: 1.0 

- Compound 
Analytical Results 

ug/Kg 

Chloromethane 10 U _, 
Bromomethane 10 U 
Vinyl Chloride 10 U 
Chloroethane 10 U _, Methylene Chloride 5 U 
Acetone 50 U 
Carbon Disulfide 10 U 
Trichlorofluoromethane 10 U _, 
1,1-Dichloroethene 5 U 
1,1-Dichloroethane 5 U 
1,2-Dichloroethene (Total) 5 U _, Chloroform 5 U 
1,2-Dichloroethane 5 U 
2-Butanone 50 U 
1,1,1-Trichloroethane 5 U _, 
Carbon Tetrachloride 5 U 
Vinyl Acetate 50 U 
Bromodichloromethane 5 U _, 1,2-Dichloropropane 5 U I 
cis-1,3-Dichloropropene 5 U I 
Trichloroethene 5 U I 

_, Benzene 5 U I 
Dibromochloromethane 5 U I 
1,1,2-Trichloroethane 5 U I 
trans-1,3-Dichloropropene 5 U I -· 2-Chloroethylvinylether 10 U I 
Bromoform 5 U I 
2-Hexanone 50 U I -, 4-Hethyl-2-pentanone 50 U I 

I Tetrachloroethene 5 U I 
I 1,1,2,2-Tetrachloroethane 5 U I _, Toluene 5 U I 
I Chlorobenzene 5 U I 
I Ethylbenzene 5 U I 
I Styrene 5 U I 

-1 Total Xylenes 5 U I 
I 1,3-Dichlorobenzene 5 U I 
I 1,4-Dichlorobenzene 5 U I 

-1 1,2-Dichlorobenzene 5 U I 
I Acrolein 50 U I 
I Acrylonitrile 50 U I 
I I 

- !Analyst, ),c.. Group Leader~_,(/ JJ I 
I I 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley,CA 94710 

WATER VOLATILE SURROGATE RECOVERY 

WORK ORDER NO, 3333 

LEVEL1 LOW 

DATE ANALYZED: 10/08/91 

-----------------------------------------------------------------------1 I I I I I 
LABORATORY ID I Sl I S2 I S3 I Total I 

I (DCEJ I (TOLJ I (BFB) I Out I 

-----------------------------------------------------------------------1 HWVH1911008 I 101 I 
3333-01 I 97 I 
3333-02 I 91 I 
3333-02HS I 90 I 
3333-02HSD I 92 I 
3333-05 I 95 I 
3333-03 I 90 I 

Sl(DCE)• 1,2-Dichloroethane-d4 
S2(TOL)• Toluene-dB 
S3(BFB)• Bromofluorobenzene 

99 I 
94 I 
99 I 
95 I 
96 I 

101 I 
93 I 

99 
97 

104 
96 

101 
104 

QC LIMITS 
(76-114) 
(88-110) 
(86-115) 

99 

I 0 
I 0 
I 0 
I 0 
I 0 
I 0 
I 0 

- I D •Surrogate Diluted Out 
• •Surrogate Outside QC Limit 

- ANALYST, j, c:__ Quality control: 

~ 
-
-
-
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley,CA 94710 

WATER VOLATILE SURROGATE RECOVERY 

WORK ORDER N01 3333 

LEVEL, LOW 

DATE ANALYZE01 10/10/91 

-----------------------------------------------------------------------, I I I I I 
LABORATORY IDI S1 I S2 I S3 I Total I 

I (DCE) I (TOL) I (BFB) I Out I 

-----------------------------------------------------------------------1 
MWVM1911010 I 104 I 95 I 105 I 0 I 
3333-04 I 111 I 94 I 109 I 0 I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

Sl(DCE)• 1,2-01chloroethane-d4 
S2(TOL)• Toluene-dB 

QC LIMITS 
(76-114) 
(88-110) 
(86-115) S3(BFB)• Bromofluorobenzene 

D •Surrogate Diluted Out 
* •Surrogate Outside QC Limit 

ANALYST, j_ C-
Quality control: 

~~~ 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

Matrix Spike/Spike Duplicate Recovery 

Volatile Organics 

Work Order: 3333 

QC Sample 1 3333-02 

Instrument: VHS-1 

Level: LOW 

I 
I Compound 
I 
11,1-Dichloroethene 
ITrichloroethene 
I Benzene 
I Toluene 
IChlorobenzene 
I 
I 
I Compound 
I 
\1,1-Dichloroethene 
ITrichloroethene 
I Benzene 
I Toluene 
IChlorobenzene 
I 
\ANALYST, 

) _c.... I 
I 

I Cone. 
I Sample 
I 
I 0 

0 
0 
0 
0 

Cone. 
HSD 

55 
49 
52 
50 
55 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Analysis Date: 10/08/91 

Matrix: WATER 

Units1 ug/L 

Cor. Fact: 1 

Cone. I Cone. I Percent 
Spiked I HS I Recovered 

I I 
50 I 54 I 108 
50 I 49 I 98 
50 I 50 I 100 
50 I 48 I 95 
50 I 52 I 103 

I I 
Percent I I Criteria 

I Recovered I RPD IRPD %REC 
I I I 
I 110 I 2 114 (61-145) 
I 98 I 0 I 14 (71-120) 
I 104 I 4 Ill (76-127) 
I 99 I 4 113 (76-125) 
I 110 I 6 113 (75-130) 
I I I 

Quality Control: 

lJ.;Jl}c,C~ 
• • Value Outside QC Limit 

Percent Recovered• Cone. HSIHSD - Cone. Sample 

---------------------------- • 100 
Cone. Spiked 

RPO• Cone. HS - Cone. MSD 
(------------------------) * 100 

(Cone. MS+ Cone. HSD)/2 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

Matrix Spike/Spike Duplicate Recovery 

Volatile Organics 

I 
I 
I 

Work Order: 3333 

QC Sample : HWVH1911003 

Instrument: VHS-1 

Level: LOW 

Compound 

11,1-Dichloroethene 
ITrichloroethene 
!Benzene 
!Toluene 
IChlorobenzene 
I 
I 
I Compound 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cone. I 
Sample I 

I 
0 I 
0 I 
0 I 
0 
0 

Cone. 
HSD 

Analysis Date: 10/03/91 

Matrix, WATER 

Units, ug/L 

Cor. Fact: 1 

Cone. I Cone. I Percent 
Spiked I HS !Recovered 

I I 
50 I 53 I 106 
50 I 46 I 93 
50 I 52 I 104 
50 I 52 I 103 
50 I 54 I 107 

I I 
Percent I I Criteria 

Recovered I RPD IRPD \REC 
I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

11,1-Dichloroethene I 47 95 I 12 l14 (61-145)1 
ITrichloroethene I 50 99 I 7 114 111-1201 I 
I Benzene I 52 105 I 0 111 (76-127)1 
!Toluene I 49 99 I 5 113 l 76-125 l I 
IChlorobenzene I 51 102 I 5 I 13 l 7 5-130 l I 
I I I I I 
I ANALYST, J, C 

Quality Control: I 
I !J/_)./4 f'f}, ~ I 
I I 
* • Value Outside QC Limit 

Percent Recovered• Cone. MSIMSD - Cone. Sample 
---------------------------- * 100 

Cone. Spiked 

RPO• Cone. HS - Cone. HSO 
(------------------------) * 100 

(Cone. HS+ Cone. HSD)/2 
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SBHIVOLATILJ!l ORGANICS CASE NARRATIVE 
WOll ORDER NO. 3333 

EPA MBTllOD 625 

These water samples were analyzed for semivolatile organics by 
EPA Method 625. CLP compounds, spiking amounts, and QC 
acceptance criteria were used for the internal standards, 
surrogates, and matrix spike/spike duplicates. 

All samples were analyzed within Data Validation Technical 
Holding Times. 
One blank was analyzed with this sample.and met CLP acceptance 
criteria for internal standard areas, surrogates and 
contamination. 
The continuing calibration checks (CCC) used for quantifying 
this sample met CLP acceptance criteria. 
All internal standard areas were within CLP acceptance 
criteria. 
All surrogate recoveries were within CLP acceptance criteria. 

All matrix spike/spike duplicate recoveries and relative 
percent differences were within CLP acceptance criteria. 
All blank spike/spike duplicate recoveries and relative 
percent differences were within CLP acceptance criteria. 

91-SV3333CN SVCN-FRM 



-ES-ENGINEERING SCIENCE, INC. 

-
Work Order No: 3333 -
Laboratory ID: 3333-01 

-
-1 

I 

Client ID: CGBS_SW-1 

Matrix: WATER 

Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEHIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/04/91 

Date Analyzed: 10/07/91 

% Moisture: NA 

Dilution Fact: 2 .0 

Analytical Results 
ug/L 

1------~--------------------,-, -20 U -
-
-
-

I 
I 

-1 
I 
I 

-1 
I 
I 
I 

-1 
I 
I 

-1 

-
-
-
-
-

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-0ichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Hethylphenol 
bis(2-chloroisopropyl)Ether 
4-Hethylphenol 
N-Nitroso-01-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Hethylphenol 
2-Hethylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
50 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
50 U 
20 U 
50 U 
20 U 
20 U 
20 U 
50 U 
20 U 
50 U 
20 U 
50 U 

Page 1 of 2 



-ES-ENGINEERING SCIENCE, INC. 

-
-
-

Work Order No: 3333 

Laboratory ID: 3333-01 

Client ID: CGBS_SW-1 

Matrix: WATER 

-1 
1 Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/04/91 

Date Analyzed: 10/07/91 

% Moisture: NA 

Dilution Fact: 2.0 

Analytical Results 
ug/L 

1 _________________________ _ 

-
:l0 U -I 2,4-Dinitrotoluene --

1 Fluorene 
I Oiethylphthalate 

_I 4-Chlcirophenyl-phenylether 
I 4-Nitroaniline 
I 4,6-Dinitro-2-Methylphenol 
l N-Nitrosodiphenylamine 

-I 4-Bromophenyl-phenylether 
I Hexachlorobenzene 
I Pentachlorophenol 

_ 1 Phenanthrene 
I Anthracene 
I 01-n-Butylphthalate 
I Fluoranthene 

-1 Pyrene 
I Butylbenzylphthalate 
I Benzo(a)Anthracene 

-1 3,3'-Dichlorobenzidine 
I Chrysene 
I bis(2-Ethylhexyl)Phthalate 
1 Di-n-octylphthalate 

-I Benzo(b)Fluoranthene 
I Benzo(k)Fluoranthene 
I Benzo(a)Pyrene 

-I Indeno(l,2,3-cd)Pyrene 
I Dibenz(a,h)Anthracene 
I Benzo(g,h,i)Perylene 

20 U 
20 U 
20 U 
50 U 
50 U 
20 U 
20 U 
20 U 
50 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
40 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

_1_~--------,,-----------------::---::---:--
: Analyst, g/ /l /1/l,1 /, 

-
Group mw 

I I/_() V /1,v#fl .. 1 
r , 

- I 
Page 2 of 2 

-
-
-



- ES-ENGINEERING SCIENCE, INC. 

-
-
-

Work Order No: 3333 

Laboratory ID: 3333-02 

Client ID: CGBS_SW-2 

Matrix: WATER 

-1 
I Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEHIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/04/91 

Date Analyzed: 10/07/91 

% Moisture: NA 

Dilution Fact: 2.0 

Analytical Results 
ug/L 

! ___________________________ _ -
~0 U - I N-Nitroso-Dimethylamine --

1 Phenol 
I bis(2-Chloroethyl)ether 

_ I 2-Chlorophenol 
I 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 
1 Benzyl Alcohol 

- I 1, 2-Dichlorobenzene 
I 2-Hethylphenol 
I bis(2-chloroisopropyl)Ether 

_ l 4-Methylphenol 
I N-Nitroso-O1-n-Propylamine 
I Hexachloroethane 
I Nitrobenzene 

- I Isophorone 
I 2-Nitrophenol 
I 2,4-Dimethylphenol 

- I bis(2-Chloroethoxy)methane 
I 2,4-Dichlorophenol 
I Benzoic Acid 

- 1 1,2,4-Trichlorobenzene 
I Naphthalene 
I 4-Chloroaniline 
I Hexachlorobutadiene 

- I 4-Chloro-3-Hethylphenol 
I 2-Hethylnaphthalene 
I Hexachlorocyclopentadiene 

_ I 2,4,6-Trichlorophenol 
I 2,4,5-Trichlorophenol 
I 2-Chloronaphthalene 
I 2-Nitroaniline 

- I Dimethylphthalate 
I Acenaphthylene 
I 2,6-Dinitrotoluene 

- I 3-Nitroaniline 
1 Acenaphthene 
I 2,4-Dinitrophenol 
I Dibenzofuran 

- I 4-Nitrophenol 

20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
50 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
50 U 
20 U 
50 U 
20 U 
20 U 
20 U 
50 U 
20 U 
50 U 
20 U 
50 U I _________________________ _ 

-

- Page 1 of 2 



-ES-ENGINEERING SCIENCE, INC. 

-
-
-

Work Order No: 3333 

Laboratory ID: 3333-02 

Client ID: CGBS_SW-2 

Matrix: WATER 

-1 
I Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted:· 10/04/91 

Date Analyzed: 10/07/91 

% Moisture_: NA 

Dilution Fact: 2.0 

Analytical Results 
ug/L 

1 _______________________ _ --1 - -- .. 2,4-Dinitroto~uene 20 U 
I 
I 

-1 
I 
I 
I 

-1 
I 
I -

-
-
-
-1 

Fluorene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
4-Nitroaniline 
4,6-Dinitro-2-Hethylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Penta ch lo r_opheno 1 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

20 U 
20 U 
20 U 
50 U 
50 U 
20 U 
20 U 
20 U 
50 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
40 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 1

~~~~~-----Groiip7·111.I -iAnalyst, f#Qi ZZ/ CPV 
I ;, -

Group /J/J -;J;[_ 
~ 

Page 2 of 2 
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-



- ES-ENGINEERING SCIENCE, INC. 

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

Work Order No: 3333 

Laborato·ry ID: 3333-03 

Client ID: CGBS_SW-3 

Matrix: WATER 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis{2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis{2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEHIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/04/91 

Date Analyzed: 10/07/91 

% Moisture: NA 

Dilution Fact: 2.0 

Analytical Results 
ug/L 

--
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
50 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
50 U 
20 U 
50 U 
20 U 
20 U 
20 U 
50 U 
20 U 
50 U 
20 U 
50 U 

Page 1 of 2 



- ES-ENGINEERING SCIENCE, INC. 

-
-
-

Work Order No: 3333 

Laboratory ID: 3333-03 

Client !D: CGBS_SW-3 

Matrix: .WATER 

-1 
I Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEHIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/04/91 

Date Analyzed: 10/07/91 

% Moisture: NA 

Dilution Fact: 2. 0 

Analytical Results 
ug/L ! _________________________ _ 

-,~ u - 1 2,4-Dinitrotoluene --
1 Fluorene 
I Diethylphthalate 

_ I 4-Chlorophenyl-phenylether 
! 4-Nitroaniline 
I 
I 

-1 
I 
I 

-1 
I 
I 
I 

-1 
I 
I 

-1 
I 
I 

_I 
I 
I 
I 

-1 
I 
I 

4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
D1-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl)Phthalate 
01-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz{a,h)Anthracene 
Benzo(g,h,i)Perylene 

20 U 
20 U 
20 U 
50 U 
50 U 
20 U 
20 U 
20 U 
50 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
40 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U _! ____________________ _ 

---
!Analyst, f/!_ £)/2 £ - -~ 

- : 1/ ()'I fft(/t1 ~ 
~ p 

Group L"Pl/ J@A 
Page 2 of 2 

-
-
-



-ES-ENGINEERING SCIENCE, INC. 

-
-
-

Work Order No: 3333 

Laboratory ID: 3333-04 

Client ID: CGBS_SW-4 

Matrix: WATER 

-I 
I Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/HS ANALYTICAL REPORT 
SEHIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/04/91 

Date Analyzed: 10/07/91 

% Moisture: NA 

Dilution Fact: 2.0 

Analytical Results 
ug/L 

1----~-~~~----------------~ -1 N-Nitroso-Dimethylamine -
-

;.::i.:, u 
I Phenol 
I bis(2-Chloroethyl)ether 

-1 2-Chlorophenol 
I 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 
I Benzyl Alcohol -

-
-
-

I 
-1 

I 
I 

-1 
I 

-
-
-
-
-

1,2-Dichlorobenzene 
2-Hethylphenol 
bis(2-chloroisopropyl)Ether 
4-Hethylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

20 U 
20 U 
20 U 
20 u 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 u 
20 U 
20 U 
20 U 
20 U 
50 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
50 U 
20 U 
50 U 
20 U 
20 U 
20 U 
50 U 
20 U 
50 U 
20 U 
50 U 

Page 1 of 2 



-ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

- GC/HS ANALYTICAL REPORT 
SEHIVOLATILE ORGANICS 

Work Order No: 3333 Date Extracted: 10/04/91 -
Laboratory ID: 3333-04 Date Analyzed: 10/07/91 

- Client ID: CGBS_SW-4 % Moisture: NA 

Matrix: WATER Level:LOW Dilution Fact: 2.0 

-1 Analytical Results I 
I Compound ug/L I 
I I 

-1 2,4-Dinitrotoluene 20 U I 
I Fluorene 20 U I 
I Diethylphthalate 20 U I 

_1 4-Chlcirophenyl-phenylether 20 U I 
I 4-Nitroaniline 50 U I 
I 4,6-Dinitro-2-Methylphenol 50 U I 
I N-Nitrosodiphenylamine 20 U I 

-1 4-Bromophenyl-phenylether 20 U I 
I Hexachlorobenzene 20 U I 
I Pentachlorophenol 50 U I 

-1 Phenanthrene 20 U I 
I Anthracene 20 U I 
I D1-n-Butylphthalate 20 U I 
I Fluoranthene 20 U I 

-1 Pyrene 20 U I 
I Butylbenzylphthalate 20 U I 
I Benzo(a)Anthracene 20 U I 

-1 3,3'-Dichlorobenzidine 40 U I 
I Chrysene 20 U I 
I bis(2-Ethylhexyl)Phthalate 20 U I 

_1 Di-n-octylphthalate 20 U I 
I Benzo(b)Fluoranthene 20 U I 
I Benzo{k)Fluoranthene 20 U I 
I Benzo (a) Pyrene 20 U I 

-1 Indeno(l,2,3-cd)Pyrene 20 U I 
I Dibenz(a,h)Anthracene 20 U I 
I Benzo(g,h,i)Perylene 20 U I 

-1 I 

_ i Analyst,/##/~ Group LeYJW I 
I 
I 

Page 2 of 2 

-
-
-



- ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

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

Work Order No: 3333 

Laboratory ID: MWBNA911004 

Client ID: SBLANK 

Matrix: WATER 

Compound 

GC/MS ANALYTICAL REPORT 
SEHIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/04/91 

Date Analyzed: 10/07 /91 

% Moisture: NA 

Dilution Fact: 2.0 

Analytical Results 
ug/L 

I 
I 

------~-------------------------1 N-Nitroso-Dimethylamine 20 U I 
Phenol 20 U 1 
bis(2-Chloroethyl)ether 20 U I 
2-Chlorophenol 20 U I 
1,3-Dichlorobenzene 20 U I 
1,4-Dichlorobenzene 20 U I 
Benzyl Alcohol 20 U I 
1,2-Dichlorobenzene 20 U I 
2-Hethylphenol 20 U I 
bis(2-chloroisopropyl)Ether 20 U I 
4-Methylphenol 20 U I 
N-Nitroso-O1-n-Propylamine 20 U I 
Hexachloroethane 20 U I 
Nitrobenzene 20 U I 
Isophorone 20 U I 
2-Nitrophenol 20 U I 
2,4-Dimethylphenol 20 U I 
bis(2-Chloroethoxy)methane 20 U I 
2,4-Dichlorophenol 20 U I 
Benzoic Acid 50 U 1 
1,2,4-Trichlorobenzene 20 U I 
Naphthalene 20 U I 
4-Chloroaniline 20 U I 
Hexachlorobutadiene 20 U I 
4-Chloro-3-Methylphenol 20 U I 
2-Hethylnaphthalene 20 U I 
Hexachlorocyclopentadiene 20 U I 
2,4,6-Trichlorophenol 20 U I 
2,4,5-Trichlarophenol 50 U I 
2-Chloronaphthalene 20 U I 
2-Nitraaniline 50 U I 
Dimethylphthalate 20 U I 
Acenaphthylene 20 U I 
2,6-Dinitrotaluene 20 U I 
3-Nitroaniline 50 U I 
Acenaphthene 20 U I 
2,4-Dinitrophenol 50 U I 
Dibenzofuran 20 U I 
4-Nitrophenol 50 U I ____________________________ ! 

Page 1 of 2 



-ES-ENGINEERING SCIENCE, INC. 

-
-
-

Work Order No: 3333 

Laboratory ID: HWBNA911004 

Client ID1 SBLANK 

Matrix: WATER 

-1 
1 Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/HS ANALYTICAL REPORT 
SEHIVOLATILE ORGANICS 

LevelzLOW 

Date Extracted: 10/04/91 

Date Analyzed: 10/07/91 

% Moisture: NA 

Dilution Fact: 2.0 

Analytical Results 
ug/L 

1-------------------------~ - I 2,4-Dinitrotoluene --
-

.:::0 U 

1 Fluorene 
I Diethylphthalate 

_ I 4-Chlorophenyl-phenylether 
I 4-Nitroaniline 
I 4,6-Dinitro-2-Methylphenol 
I N-Nitrosodiphenylamine 

- I 4-Bromophenyl-phenylether 
I Hexachlorobenzene 
I Pentachlorophenol 

_ I Phenanthrene 
I Anthracene 
I 01-n-Butylphthalate 
I Fluoranthene 

-1 Pyrene 
1 Butylbenzylphthalate 
I Benzo(a)Anthracene 

- I 3,3'-Dichlorobenzidine 

-
I Chrysene 
I bis(2-Ethylhexyl)Phthalate 
I 01-n-octylphthalate 
I Benzo(b)Fluoranthene 
I Benzo(k)Fluoranthene 
I Benzo(a)Pyrene 

- I Indeno(l,2,3-cd)Pyrene 
I Dibenz(a,h)Anthracene 
I Benzo(g,h,i)Perylene 

20 U 
20 U 
20 U 
50 U 
50 U 
20 U 
20 U 
20 U 
50 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
40 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

- 1.,.----,---------------------------::-----,----,---
- i Analyst, ;.u ~~ --

Group Leader: 

eLft=U 
Page 2 of 2 

-
-
-
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley,CA 94710 

WATER SEMIVOLATILE SURROGATE RECOVERY 

WORK ORDER NO: 3333 

LEVEL: LOW 

DATE ANALYZED, 10/07/91 

1-------------------------------------------------------------------------
I I I I I I I I 
I LABORATORY IDI S1 I S2 I S3 I 54 I 55 I 56 !TOT 
I I NBZ I FBP I TPH I PHL I 2FP I TBP IOUT 
l••••••••••••••••••••••••••••••••••=•m••••••••••••••~••••••••••••••••••••• 

MWBNA911004 I 64 I 
3333-01 I 64 I 
3333-02 I 66 I 
3333-02MS I 66 I 
3333-02MSD I 55 I 
3333-03 I 56 I 
3333-04 I 62 I 

Sl{NBZ)= Nitrobenzene-d5 
S2(FBP)= 2-Fluorobiphenyl 
S3(TPH)= Terphenyl-d14 
S4(PHL)• Phenol-d5 

67 
69 
75 
70 
63 
59 
65 

S5(2FP)= 2-Fluorophenol 
SG(TBP)• 2,4,6-Tribromophenol 

D •Surrogate Diluted Out 
• •Surrogate Outside QC Limit 

ANALYST, J;ic1J~1 
I 

I 
I 
I 
I 
I 
I 
I 

68 I 
57 I 
68 I 
67 I 
61 I 
68 I 
63 I 

QC LIMITS 
(35-114) 
(43-116) 
(33-141) 
(10-94) 
(21-100) 
(10-123) 

74 I 76 
61 I 59 
49 I 61 
64 I 65 
59 I 59 
63 I 64 
61 I 62 

Quality Control: 

;JAi.i~ 

I 74 I 0 
I 71 I 0 
I 75 I 0 
I 73 I 0 
I 75 I 0 
I 74 I 0 
I 72 I 0 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

Matrix Spike/Spike Duplicate Recovery 

Semivolatile Organics 

Ext. Date : 10/04/91 

Work ord.er: 3333 

QC Sample : 3333-02 

Instrument: EHS-1 

Level: LOW 

Analysis Date: 10/07/91 

Matrix: WATER 

Units: ug/L 

Car. Fact= 2 

I I Cone. I Cone. Cone. I Percent I 
I Compound i Sample 1 Spiked MS !Recovered I 
I .,......,,......,..---,,----,----,--,------,-----1---- I---- ____ I ____ I 
I 1, 2, 4-Trichlorobenzene I 0 I 50 35 I 70 1 
IAcenapthene I 0 I 50 36 I 72 I 
12,4-Dinitrotoluene I 0 I 50 32 I 64 I 
I Pyrene I 0 I 50 36 I 11 I 
IN-Nitrosodipropylamine I 0 I 50 34 I 68 I 
I 1, 4-Dichlorobenzene I 0 I 50 34 I 68 I 
!Pentachlorophenol I 0 I 75 53 1 70 I 
!Phenol I 0 I 75 49 I 65 I 
I 2-Chlorophenol I 0 I 75 48 I 65 I 
14-Chloro-m-cresol I 0 I 75 46 I 61 I 
14-Nitrophenol I 0 I 75 35 I 47 I 
1 _________ 1 ____ 1 ________ 1 ____ 1 
I I Cone. I Percent I Criteria 1 
! Compound I HSD I Recovered RPD I RPD %REC I 1 _________ 1 ____ 1 ____ 1 ____ 1 ____ 1 
11,2,4-Trichlorobenzene I 29 I 59 18 128 (39-98) 1 
IAcenapthene I 34 I 68 6 I 31 (46-118) I 
12,4-Dinitrotoluene I 32 I 63 1 138 (24-96) I 
IPyrene I 33 I 67 7 131 (26-127) I 
IN-Nitrosodipropylamine 1 30 I 60 12 138 (41-116) I 
I 1, 4-Dichlorobenzene I 29 I 58 16 I 28 I 36-97 I I 
IPentachlorophenol I 54 I 72 3 150 (9-103) I 
I Phenol I 44 I 59 9 I 42 I 12-89 I I 
12-Chlorophenol I 45 I 60 7 140 (27-123) I 
14-Chloro-m-cresol I 47 I 63 2 142 (23-97) I 
14-Nitrophenol I 42 I 55 16 150 (10-80) I 
I c=--c--cc-=-----cc------,,,--------,---1----1----,~- --~-I ____ I 
I ANALYST, M/7 Iii!:, Quality Control, I 

I _qt »05, jµ//8'~ i 
* =- Valu 

Percent Recovered• Cone. MSIMSD - Cone. Sample 

---------------------------- * 100 
Cone. Spiked 

RPO s Cone. MS - Cone. HSO 
(------------------------) • 100 

(Cone. MS+ Cone. HSD)/2 
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CASE NARRATIVE 
WORK ORDER NO.3333 

XNORGl\NXCS 

Chromium was analyzed using ICP-atomic emission rather than 
graphite furnace atomic absorption. The detection limit 
requirement was met using this method. 

Amenable cyanide was analyzed only if total cyanide was 
found in any of the samples. 

IN3333CN 
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ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA 94710 

INORGANICS ANALYTICAL REPORT 

Client: ES SYRACUSE Work Order: 3333 
Project: NYSEG Hatrix: WATER 

Client's ID: CGBS SW-1 CGBS SW-2 

1104 1022 
Sample Date: 10/03/91 10/03/91 
% Moisture: NA NA 
Lab ID: 3333.01 3333.02 

I y Normal 
Parameter -----------Results------------ Method.Report Units Date 

Aluminum 0.91 
Antimony ND 
Cadmium ND 
Chromium ND 
Cobalt ND 
Copper ND 
Iron 1.8 
Lead 0.0085 
Manganese 0.33 
Mercury ND 
Nickel ND 
Zinc 0.028 
Amenable CN NR 
Total CN ND 

NR- Not Required. Total Cyanide 
ND- Not Detected 

l\NALYST, ..J ~ 

Limit Analyzed 

0.66 ICP .2 mg/L 10/15/91 
ND ICP .06 (PPM) 10/15/~l 
ND ICP .005 in 10/15/91 
ND ICP .01 Water 10/15/91 
ND ICP .05 10/15/91 
ND ICP .025 " 10/15/91 

1.3 ICP .1 10/15/91 
0.0044 GF-AA .003 " 10/10/91 

0.23 ICP .015 10/15/91 
ND CV-AA .0002 10/11/91 
ND ICP .04 10/15/91 

0.022 ICP .02 " 10/15/91 
.045 Color .02 " 10/14/91 
.097 Color .02 10/10/91 

was Not Detected 

GROUP LEADER, llir -r<r>lll ' 
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ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA 94710 

INORGANICS ANALYTICAL REPORT 

Client: ES SYRACUSE Work Order: 3333 
Project: NYSEG Matrix: WATER 

Client's ID: CGBS SW-3 CGBS SW-4 

0945 0955 
Sample Date: 10/03/91 10/03/91 
% Moisture: NA NA 
Lab ID: 3333.03 3333.04 

I I Normal 
Parameter -----------Results------------ Method.Report Units Date 

Limit Analyzed 

Aluminum 0.46 0.22 ICP .2 mg/L 10/15/91 
Antimony ND ND ICP .06 (PPM) 10/15/91 
Cadmium ND ND ICP .005 in 10/15/91 
Chromium ND ND ICP .01 Water 10/15/91 
Cobalt ND ND ICP .05 .. 10/15/91 
Copper ND ND ICP .025 10/15/91 
Iron 0.65 0.28 ICP .1 10/15/91 
Lead ND ND GF-AA .003 " 10/10/91 
Manganese 0.09 0.045 ICP .015 10/15/91 
Mercury ND ND CV-AA .0002 10/11/91 
Nickel ND ND ICP .04 " 10/15/91 
Zinc ND ND ICP .02 10/15/91 
Amenable CN NR NR Color .02 " 10/14/91 
Total CN ND ND Color .02 " 10/10/91 

Not Detected NR- Not Required, Total Cyanide was 
ND- Not Detected 

ANALYST, ,J. ~ GROUP I&DER, Mn~ 
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ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA 94710 

INORGANICS ANALYTICAL REPORT 

Client: ES SYRACUSE Work Order: 3332, 3333 
Project: NYSEG Matrix: WATER 

Client's ID: Prep 
Blank 

Sample Date: 
% Moisture: NA 
Lab ID, Prep Blank 

Normal 
Parameter -----------Results------------ Method-Report Units Date 

Limit Analyzed 

Aluminum ND ICP .2 mg/L 10/15/91 
Antimony ND ICP .06 (PPM) 10/15/91 
Cadmium ND ICP .005 in 10/15/91 
Chromium ND ICP .01 Water 10/15/91 
Cobalt ND ICP .05 10/15/91 
Copper ND ICP .025 10/15/91 
Iron ND ICP .1 10/15/91 
Lead ND GF-AA .003 10/10/91 
Manganese ND ICP .015 " 10/15/91 
Mercury ND CV-AA .0002 " 10/11/91 
Nickel ND ICP .04 " 10/15/91 
Zinc ND ICP .02 " 10/15/91 
Amenable CN ND Color .02 " 10/14/91 
Total CN ND Color .02 " 10/10/91 

ND- Not Detected 

ANALYST, _J_. ~ GROUP LEADER, tlilit~~ 
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ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way 
Berkeley. CA 94710 

INORGANICS QC SUMMARY - LAB CONTROL SAMPLE - WATER 

Work Order: 

Lab ID of LCS, 
ICP, 
GF-AA, 
Mercury: 

Date 
Analyzed 

Parameter LCS 

Aluminum ICP 10/15/91 
Antimony ICP 10/15/91 
Cadmium ICP 10/15/91 
Chromium ICP 10/15/91 
Cobalt ICP 10/15/91 
Copper ICP 10/15/91 
Iron ICP 10/15/91 
Lead GF 10/10/91 
Manganese ICP 10/15/91 
Mercury C:V 10/11/91 
Nickel ICP 10/15/91 
Zinc ICP 10/15/91 
Amenable CN 10/14/91 
Total CN 10/10/91 

ANALYST, ,.1 W&c'= 
File,MlQCLCSW 

3332, 3333 % Moisture: NA 

Matrix: Water 
425.68A LCS 
425.69A LCS Units: mg/L 
377.953A LCS Water 

-QC Limits-
LCS Cone % Rec -- % Rec --

Result Added LCS Low High 

2.167 2 108 80 120 
.493 .5 99 80 120 
.057 .05 115 80 120 
.200 .2 100 80 120 
.497 . 5 99 80 120 
.248 .25 99 80 120 

1.046 1 105 80 120 
.0192 .02 96 74 133 

.494 .5 99 80 120 
.00107 .001 107 80 120 

.494 . 5 99 80 120 

.518 .5 104 80 120 

.199 .2 99 80 120 

.212 .2 106 80 120 

Date f.!L1:Li I REVIEWER: ;[{,r,/7')'A'",?, Date •0/v/9/ 
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ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA 94710 

INORGANICS QC SUMMARY - LAB CONTROL SAMPLE - WATER 

Work Order: 

Lab ID of LCS: 
ICP, 
GF-AA, 
Mercury: 

Date 
Analyzed 

Parameter LCS 

Aluminum ICP 10/15/91 
Antimony ICP 10/15/91 
Cadmium ICP 10/15/91 
Chromium ICP 10/15/91 
Cobalt ICP 10/15/91 
Copper ICP 10/15/91 
Iron ICP 10/15/91 
Lead GF 10/10/91 
Manganese ICP 10/15/91 
Mercury CV 10/11/91 
Nickel ICP 10/15/91 
Zinc ICP 10/15/91 
Amenable CN 10/14/91 
Total CN 10/10/91 

ANALYST, J /..+J,---­
File, MlQCLCSW 

3332, 3333 % Moisture: NA 

Matrix: Water 
425.688 LCS 
425.69B LCS Units: mg/L 
377.953B LCS Water 

-QC Limits-
LCS Cone % Rec -- % Rec --

Result Added LCS Low High 

:.?.160 2 108 80 120 
.486 .5 97 80 120 
.058 .05 116 80 120 
.202 .2 101 80 120 
.501 .5 100 80 120 
.250 .25 100 80 120 

1.052 1 105 80 120 
.0193 .02 97 74 133 

.498 .5 100 80 120 
.00110 .001 110 80 120 

.498 .5 100 80 120 

.523 . 5 105 80 120 

.204 .2 102 80 120 

.210 .2 105 80 120 

Date 10.,JJ ,, < REVIEWER: /h)fl:J!,../flli> Date ,pjJ}_ 
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&S-RIGIRBERIRG-SCIERCB, INC. 600 Bancroft Vay 
Berkeley, CA 941t0 

!HORGARIC QC SIJKKARY - LCS and LCS Dup 
VAUR - 1g/L 

Work Order: 3332, 3:i33 

ICP G!·AA Kercury Total Cl Aten. CR 
Lah ID Spiked: 425.68! 425.69A 377.953A 395.64A 395.68! 
QC Batch: 425.68B 425.698 377.9538 395.648 395.68B 

Date 
Analyzed 

Para1eter LCS 

Alutinu1 111/15/91 
Anti1ony 10115/91 
CadtiUI li/15191 
Chro1iu1 10115/91 
Cobalt 10115/91 
Copper 10/IS/SI 
lron 18115/91 
Lead Gl 18118191 
Manganese 18115191 
Mercury CV 18111191 
Rickel 18115191 
tine 10/U/91 
Alenable CM 18114191 
fotal CH 10110/91 

!RALYSI, -d 4,vl,____ 
!il!,KlQCKSVK 

----------Results---------- RPD 
llnspiked 

Saaple LCS LCS Dup 

0. 080 2. 16 7 2. 16 0 ' 0, 000 . 493 .486 1 
8.988 .851 .858 2 
8. 800 . 208 .202 1 
0.808 .491 . 50 I 1 
0. 008 . 248 . 2 50 1 
0.808 l. 046 1. 052 1 
8. 808 .8192 .8193 1 
&.eee . 491 .498 1 
8. 808 .88181 .88118 3 
0.006 . 494 . 498 1 
8. 888 . 518 .523 1 
8. 8t8 .199 . 284 2 
8. 888 . 212 . 218 1 

Date /0,']•01 REVJ!IER, 

\ Moisture: NA 

MatriI: Vat er 

llnits: 1g/L 
later 

RPD ---Cone Added--· Percent 
QC Recovered 

Lilit LCS LCS Dup LCS LCS Oup 

" 2.000 2. 000 108 108 
29 . Si! .598 99 91 
28 . 8 50 . !Si 114 11£ 
20 . 200 .100 100 101 
28 . 500 . Si! 99 100 
28 . 258 . 250 9! 100 
20 1. 000 1. 800 105 10 S 
28 . 828 . 828 96 91 
28 . 580 . 500 99 100 
28 .001 , 001 181 118 
20 . 588 . 588 99 108 
28 . 500 . 590 184 185 
28 . 288 . 288 99 182 
28 . 288 . 288 18£ 105 

QC Litits for \ Rec: 75 • 12S 

/J,v/)-J,1:"rhi Date /vho/cil 
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ES 
ENGINEERING-SCIENCE, INC. 

Report Date: 11/6/91 
Work order No.:3334 

Client: George Moreau 
ES Syracuse/ NYSEG 
290 Elwood Davis Road 
Liverpool, NY. 13088 

Date of Sample Receipt: 10/4/91 

Your solid samples identified as: 

CGBS-SS-1 
CGBS-SS-2 
CGBS-SS-3 
CGBS-SS-4 
CGBS-SS-5 
CGBS-SS-6 
CGBS-SS-7 
CGBS-SED-1 
CGBS-SED-2 

BERKELEY LABORATORY 
600 BANCROFT WAY 
BERKELEY, CA 94710 
Tel: (415) 841-7353 

were analyzed for semivolatile organics by EPA Method 8270, 
volatile organics by EPA Method 8240, 12 client specified 
metals and total cyanide. 

In addition your solid sample identified as: 

CGBS-SS-1 
was analyzed for amenable cyanide. 

Finally your solid sample identified as: 

CGBS-SED-3 
was analyzed for semivolatile organics by EPA Method 8270, 
volatile organics by EPA Method 8240, hydrocarbon fingerprint, 
12 client specified metals and total cyanide. 

The analytical reports for the samples listed above are 
attached. 

A PAA9~ ~rh 4 CL, Page 1. CL-FORM 
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LEGEND FOR ORGANIC RESULT QUALIFIERS 

U The compound was analyzed for but not detected. 

J 

C 

B 

A 

E 

D 

N 

The value reported is an estimated concentration. This 
is used when: 
1. The mass spectral data indicate the presence of a 

compound that meets identification criteria, but 
the result is less than the reporting limit: 

2. Estimating the concentration for tentatively 
identified compounds (TICs) where a 1:1 response 
is assumed. 

This is used for pesticide results where identification 
has been confirmed by GC/MS. 

The analyte is found in the associated blank as well as 
in the sample. 

A TIC is a suspected aldol-condensation product. 

This flag identifies compounds whose concentrations 
exceed the calibration range of the GC/MS instrument 
for that specific analysis. 

This flag identifies a compound whose reported 
analytical result is calculated from a greater dilution 
than the primary analysis. The actual dilution used to 
calculate the analytical result is reported either on 
the report or in the case narrative. 

Indicates presumptive evidence of a compound. This 
flag is only used for TICs, where the identification is 
based on a mass spectral library search. It is applied 
to all TIC results. 
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VOLATILE ORGllNXCS CASB HARRATXVB 
WORB ORDER N0.3334 

EPA METHOD 8240 

These soil samples were analyzed for volatile organics by EPA 
Method 8240. CLP compounds, spiking amounts, and QC 
acceptance criteria were used for the internal standards, 
surrogates, and matrix spike/spike duplicates. 
All samples were analyzed within EPA Data Validation Technical 
Holding Times. 

Four blanks were analyzed with these samples and met CLP 
acceptance criteria for internal standard areas, surrogates 
and contamination. 

The continuing calibration checks (CCC) used for quantifying 
these samples met CLP acceptance criteria. 

All internal standard areas were within CLP acceptance 
criteria with the following exceptions: 

Samples 3334-06, 3334-08 and 3334-10 all had one low 
internal standard area. Re-analysis showed similar 
results indicating a possible matrix problem. 

All surrogate recoveries were within CLP acceptance criteria. 
All blank spike/spike duplicate recoveries and relative 
percent differences were within CLP acceptance criteria. 

91-VM3334CN VMCN-FRM 
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-ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 

- GC/HS ANALYTICAL REPORT 

-
-

VOLATILE ORGANICS 
Work Order No1 3334 

Laboratory ID: 3334-01 

Client ID1 CGBS_SS-1 

Matrix: SOIL Level:LOW 

Date Analyzed: 10/09/91 

% Moisture: 

Dilution Fact: 

7 

1.0 

-1 Analytical Results 
ug/Kg I Compound 

1--,--,---.-------------------------
1 Chloromethane 11 U 
1 Bromomethane 11 U -
I Vinyl Chloride 11 U 
I Chloroethane 11 U 

- J Methylene Chloride 5 U 
I Acetone 54 u 
I Carbon Disulfide 11 U 
I Trichlorofluoromethane 11 U - I 1,1-0ichloroethene 5 U 
I 1,1-Dichloroethane 5 u 
I 1,2-Dichloroethene (Total) 5 U - I Chloroform 5 U 
I 1,2-Dichloroethane 5 U 
I 2-Butanone 54 U - I 1,1,1-Trichloroethane 5 U 
I Carbon Tetrachloride 5 U 
I Vinyl Acetate 54 U 
I Bromodichloromethane 5 U - 1 1,2-Dichloropropane 5 U 
I cis-1,3-Dichloropropene s u 
I Trichloroethene 5 U - I Benzene s u 
I Dibromochloromethane 5 U 
I 1,1,2-Trichloroethane s u 
I trans-1,3-Dichloropropene s U 
I 2-Chloroethylvinylether 11 u -
I Bromoform 5 U 
1 2-Hexanone 54 U 

- I 4-Hethyl-2-pentanone 54 u 
I Tetrachloroethene 5 U 
I 1,1,2,2-Tetrachloroethane 5 U - I Toluene 5 U 
1 Chlorobenzene 5 U 
I Ethylbenzene 5 U 

- I Styrene 5 U 
Total Xylenes 5 U 

I 1,3-Dichlorobenzene s U 
I 1,4-Dichlorobenzene 5 U - I 1,2-Dichlorobenzene 5 U 
I Acrolein 54 U 
\ Acrylonitrile 54 U 

- I --;py-; , 
\Analyst: _J.,. e_. Group Leader1 w,2,&/ 
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Work Order No: 3334 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Laboratory ID: 3334-02 Date Analyzed: 10/09/91 

Client IO: CGBS_SS-2 

Matrix1 SOIL Level:LOW 

\ Moisture: 

Dilution Fact: 

7 

1.0 

Compound 
Analytical Results 

ug/Kg 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 

11 U 
11 U 
11 U 
11 U 

5 U 
54 U 
11 U 
11 U 

5 U 
5 U 
5 U 
5 U 

1,2-Dichloroethane 5 U 
2-Butanone 54 U 
1,1,1-Trichloroethane 5 U 
Carbon Tetrachloride 5 U 
Vinyl Acetate 54 U 
Bromodichloromethane 5 U 
1,2-Dichloropropane 5 U 
cis-1,3-0ichloropropene 5 U 
Trichloroethene 5 U 
Benzene 5 U 
Dibromochloromethane 5 U 
1,1,2-Trichloroethane 5 U 
trans-1,3-Dichloropropene 5 U 
2-Chloroethylvinylether 11 U 
Bromoform 5 U 
2-Hexanone 54 u 
4-Hethyl-2-pentanone 54 U 

I Tetrachloroethene 5 U 
I 1,1,2,2-Tetrachloroethane 5 U 
I Toluene 5 U 
l Chlorobenzene 5 U 
I Ethylbenzene 5 U 
I Styrene 5 U 
I Total Xylenes 5 U 
I 1, 3-Dichlorobenzene 5 U 
I 1,4-Dichlorobenzene 5 u 
I 1,2-Dichlorobenzene 5 u 
I Acrolein 54 U 
I Acrylonitrile 54 U 

- I ] :Analyst, , C. Group Leader, eni »&I 



-ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

- GC/HS ANALYTICAL REPORT 

-
-

VOLATILE ORGANICS 
Work Order No: 3334 

Laboratory ID: 3334-03 

Client ID1 CGBS_SS-3 

Matrix: SOIL Level:LOW 

-1 
I Compound 

Date Analyzed: 10/09/91 

% Moisture: 

Dilution Fact: 

7 

1.0 

Analytical Results 
ug/Kg 

1-~-----,--------------------,-,--;;-----
1 

-1 
Chloromethane 
Bromomethane: 

11 U 
11 U 
11 U 
11 U 

I 
I 

-1 

Vinyl Chloride 
Chlo~oethane 
Methylene Chloride 
Acetone 

-
-
-
-
-
-
-
-
-
-

I 
I Carbon Disulfide 

Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
1,1,2-Trichloroethane 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Hethyl-2-pentanone 

. Tetrachloroethene 
I 1,1,2,2-Tetrachloroethane 
I Toluene 
I Chlorobenzene 
1 Ethylbenzene 
I Styrene 
I Total Xylenes 
I 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 
I 1,2-Dichlorobenzene 
I Acrolein 
I Acrylonitrile 

5 U 
54 U 
11 U 
11 U 

5 U 
5 U 
5 U 
5 U 
5 U 

54 U 
5 U 
5 U 

54 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

11 U 
5 U 

54 U 
54 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

54 U 
54 U 

- \ ____ ---0...,.,....-------------------------
:Analyst: ,LL, c__ Group Leader: /!ll{,_J,;..dk1 
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-ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 

- GC/MS ANALYTICAL REPORT 

-
-

VOLATILE ORGANICS 
Work Order N01 3334 

Laboratory ID, 3334-04 

Client I01 CGBS_SS-4 

Matrix: SOIL Level:LOW 

Date Analyzed: 10/09/91 

% Moisture: 

Dilution Fact: 

3 

1.0 

-1 Analytical Results I 
I Compound ug/Kg I 
l-:,:--,----....,...,---------------------,-,-....,.,-----1 
\ Chloromethane 10 U I 

-1 Bromomethane 10 U I 
I Vinyl Chloride 10 U I 
I Chloroethane 10 U I 

-I Methylene Chloride SU I 
I Acetone 52 U I 
I Carbon Disulfide 10 U I 
I Trichlorofluoromethane 10 U I 

-I 1,1-Dichloroethene 5 U I 
I 1,1-Dichloroethane 5 U I 
I 1,2-Dichloroethene (Total} 5 U I 

-I Chloroform 5 U I 
I 1,2-Oichloroethane 5 U I 
I 2-Butanone 52 U I 

-1 1,1,1-Trichloroethane 5 U I 
1 Carbon Tetrachloride 5 U I 
I Vinyl Acetate 52 U I 
I Bromodichloromethane 5 U I 

-1 1,2-Dichloropropane 5 U I 
I cis-1,3-Dichloropropene 5 U I 
I Trichloroethene 5 U I 

-1 Benzene 5 U 1 
I Dibromochloromethane 5 U I 
I 1,1,2-Trichloroethane 5 U I 
I trans-1,3-Dichloropropene 5 U I 

-1 2-Chloroethylvinylether 10 U I 
1 Bromoform 5 U I 
I 2-Hexanone 52 U I 

-I 4-Hethyl-2-pentanone 52 U I 
I Tetrachloroethene 5 U I 
I 1,1,2,2-Tetrachloroethane 5 U I 

-1 Toluene 5 U I 
I Chlorobenzene 5 U I 
I Ethylbenzene 5 U I 
I Styrene 5 U J 

-1 Total Xylenes 5 U 
1 1,3-Dichlorobenzene 5 U I 
I 1,4-Dichlorobenzene 5 U I 

-1 1,2-Dichlorobenzene 5 U I 
I Acrolein 52 u I 
I Acrylonitrile 52 U I I __________________ ! 

-1 Analyst, ], C- Group Leader, ell{, W I 
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Berkeley, CA. 94710 

- GC/HS ANALYTICAL REPORT 
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VOLATILE ORGANICS 
Work Order No: 3334 

Laboratory ID, 3334-05 

Client ID, CGBS_SS-5 

Matrix: SOIL 

Compound 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
1,1,2-Trichloroethane 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Methyl-2-pentanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 

_ Chlorobenzene 
1 Ethylbenzene 
I Styrene 
I Total Xylenes 
I 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 
I 1,2-Dichlorobenzene 
l Acrolein 
I Acrylonitrile 

Level1LOW 

Date Analyzed: 10/09/91 

% Moisture: 

Dilution Fact: 

3 

1.0 

Analytical Results 
ug/Kg 

10 U 
10 U 
10 U 
10 U 

5 U 
52 U 
10 U 
10 U 

5 U 
5 U 
5 U 
5 U 
5 U 

52 U 
5 U 
5 U 

52 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 

52 U 
52 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

52 U 
52 U 

'----~--------------------------
:Analyst, ,X c:..... Group Leader, WlJ~ 
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- ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 

- GC/HS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No, 3334 - Laborato_ry ID 1 3334-06 Date Analyzed; 10/09/91 

Client ID: CGBS_SS-6 \ Moisture: 7 -
Matrix1 SOIL Level:LOW Dilution Fact: 1.0 

-1 Analytical· Results I 
Compound ug/Kg I 

I 
Chloromethane 11 U I _, 
Bromomethane 11 U I 
Vinyl Chloride 11 U I 
Chloroethane 11 U I _, Methylene Chloride 5 U I 
Acetone 54 U I 
Carbon Disulfide 11 U I _, Trichlorofluoromethane 11 U I 
1,1-Dichloroethene 5 U I 
1,1-Dichloroethane 5 U I 
1,2-Dichloroethene (Total) 5 U I _, Chloroform 5 U I 
1,2-Dichloroethane 5 U I 
2-Butanone 54 U I _, 1,1,1-Trichloroethane 5 U I 
Carbon Tetrachloride 5 U I 
Vinyl Acetate 54 U I 
Bromodichloromethane 5 U I -· 1,2-Dichloropropane 5 U I 
cis-1,3-Dichloropropene 5 U I 
Trichloroethene 5 U I _, Benzene 5 U I 
Dibromochloromethane 5 U I 

I 1,1,2-Trichloroethane 5 U I 
_1 trans-1,3-Dichloropropene 5 U I 

I 2-Chloroethylvinylether 11 U I 
I Bromoform 5 U I 
I 2-Hexanone 54 U I 

-1 4-Hethyl-2-pentanone 54 U I 
I Tetrachloroethene 5 U I 
I 1,1,2,2-Tetrachloroethane 5 U I 

-1 Toluene 5 U I 
I Chlorobenzene 5 U I 
I Ethylbenzene 5 U I 
I Styrene 5 U I -1 Total Xylenes 5 U 
I 1,3-Dichlorobenzene 5 U I 
I 1,4-Dichlorobenzene 5 U I 

-1 1,2-Dichlorobenzene 5 U I 
I Acrolein 54 U I 
I Acrylonitrile 54 U I 

_I 3 c... 
I 

!Analyst, Group Leader, t::v i,,J;;d I 
I I 
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-ES-ENGINEERING SCIENCE, INC. 
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Work Order No: 3334 -Laboratory ID: 3334-06R~ 

-
_1 

I 

-
-
-
-
-
-

I 
-1 

I 
I 
I 

-1 
I 
I 

-1 
I 

Client ID, CGBS_SS-6RE 

Matrix: SOIL 

Compound 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Oibromochloromethane 
1,1,2-Trichloroethane 
trans-1,3-0ichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Hethyl-2-pentanone 
Tetrachloroethene 

I 1,1,2,2-Tetrachloroethane 
_ 1 Toluene 

I Chlorobenzene 
I 
I 

-1 
I 
I 

-1 
I 
I 

Ethylbenzene 
Styrene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Acrolein 
Acrylonitrile 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

600 Bancroft Way 
Berkeley, CA. 94710 

Date Analyzedi 10/10/91 

Level1LOW 

% Moisture: 

Dilution Fact: 

7 

1.0 

Analytical Results 
ug/Kg 

11 U 
11 U 
11 U 
11 U 

5 U 
54 U 
11 U 
11 U 

5 U 
5 U 
5 U 
5 U 
5 U 

54 U 
5 U 
5 U 

54 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

11 U 
5 U 

54 U 
54 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

54 U 
54 U 

_1,---,-------,,---------------,------,--:--"""7'"-,----.----
IAnalyst: 2 C- Group Leader:~ IJ I q / 
I /J, ~ d(b,,{/~ 
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- GC/MS ANALYTICAL REPORT 
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VOLATILE ORGANICS 
Work Order No1 3334 

Laboratory ID, 3334-07 

Client IO, CGBS_SS-7 

Matrix: SOIL Level:LOW 

Date Analyzed: 10/09/91 

% Moisture: 

Dilution Fact; 

4 

1.0 

1 Analytical Results I 
I Compound ug/Kg I 1 _____________________________ 1 

I Chloromethane 10 U I 
I Bromomethane 10 U I 
I Vinyl Chloride 10 U I 
I Chloroethane 10 U I 
I Methylene Chloride 5 U I 
I Acetone 52 U I 
I Carbon Disulfide 10 U I 
I Trichlorofluoromethane 10 U I 

- I 1,1-Dichloroethene 5 U I 
\ 1,1-Dichloroethane 5 U I 

-
-
-
-
-
-
-
-
-
-

I 1,2-Dichloroethene (Total) 5 U I 
I Chloroform 5 U I 
I 1,2-Dichloroethane 5 U I 
I 2-Butanone 52 U I 
I 1,1,1-Trichloroethane 5 U I 
I Carbon Tetrachloride 5 U I 
I Vinyl Acetate 52 U I 
I Bromodichloromethane 5 U I 
I 1,2-Dichloropropane 5 U I 
I cis-1,3-Dichloropropene 5 U I 
I Trichloroethene 5 U I 
I Benzene 5 U I 
I Dibromochloromethane 5 U I 
I 1,1,2-Trichloroethane 5 U 1 
J trans-1,3-Dichloropropene 5 U I 
I 2-Chloroethylvinylether 10 U I 
I Bromoform 5 U I 
I 2-Hexanone 52 U I 
I 4-Methyl-2-pentanone 52 U I 
1 Tetrachloroethene 5 U I 
I 1,1,2,2-Tetrachloroethane 5 U I 
I Toluene 5 U I 
I Chlorobenzene 5 U I 
I Ethylbenzene 5 U I 
I Styrene 5 U I 
I Total Xylenes 5 U I 
I 1,3-Dichlorobenzene 5 U I 
\ 1,4-Dichlorobenzene 5 U I 
I 1,2-Dichlorobenzene 5 U I 
I Acrolein 52 U I 
I Acrylonitrile 52 U I 1 ____________________________ 1 

:Analyst, ,L Group Leader, £u/~ i 



-
-ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 

- GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 3334 

-Laboratory ID: 3334-08 

Client ID: CGBS_SED-1 - Matrix: SOIL 

-1 

-
-
-
-

Compound 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloro.ethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
1,2-Dichloroethane 

1 2-Butanone 
_I 1,1,1-Trichloroethane 

I Carbon Tetrachloride 
l Vinyl Acetate 
I Bromodichloromethane 

-1 1,2-Dichloropropane 
I cis-1,3-0ichloropropene 
I Trichloroethene 

-1 Benzene 
I Dibromochloromethane 
I 1,1,2-Trichloroethane 
I trans-1,3-Dichloropropene 

-1 2-Chloroethylvinylether 
I Bromoform 
I 2-Hexanone 

-I 4-Hethyl-2-pentanone 
I Tetrachloroethene 
I 1,1,2,2-Tetrachloroethane 

-1 Toluene 
I Chlorobenzene 
I Ethylbenzene 
1 Styrene 

-1 Total Xylenes 
I 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 

-1 1,2-Dichlorobenzene 
I Acrolein 
1 Acrylonitrile 

Level:LOW 

Date Analyzed: 10/09/91 

% Moisture: 

Dilution Fact, 

59 

1.0 

Analytical Results 
ug/Kg 

24 U 
24 U 
24 U 
24 U 
12 U 

120 U 
24 U 
24 U 
12 U 
12 U 
12 U 
12 U 
12 U 

120 U 
12 U 
12 U 

120 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
24 U 
12 U 

120 U 
120 U 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

120 U 
120 U 

1----~--------------------,,-,--~~--
-: Analyst, j .C.... Group Leader, t;,,f/ u;,,I 



-
- ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 

- GC /MS ANALYTICAL REPORT 

-
VOLATILE ORGANICS 

Work Order Noi 3334 

Laboratory ID: 3334-08R~ 

Client ID: CGBS_SED-1~~ 

Matrix, SOIL 

Date Analyzed: 10/09/91 

-
-1 

I 

Level:LOW 

Compound 

% Moisture, 

Dilution Fact: 

59 

1.0 

Analytical Results 
ug/Kg 

1-------------------~------------
- I Chloromethane 24 U 

I Bromomethane 24 u 
I Vinyl Chloride 24 U 
I Chloroethane 24 U 

- I Methylene Chloride 12 U 
1 Acetone 120 U 
I Carbon Disulfide 24 U 

_ I Trichlorofluoromethane 24 u 
I 1,1-Dichloroethene 12 U 
I 1, 1-Dichloroethane 12 u 
I 1,2-Dichloroethene (Total) 12 U 

- I Chloroform 12 u 
1 1,2-Oichloroethane 12 U 
I 2-Butanone 120 u 

_ I 1, 1, 1-Trichloroethane 12 u 
I Carbon Tetrachloride 12 U 
I Vinyl Acetate 120 U 
I Bromodichloromethane 12 U 

- I 1,2-Dichloropropane 12 U 
1 cis-1,3-Dichloropropene 12 U 
I Trichloroethene 12 u 

- \ Benzene 12 U 
I Dibromochloromethane 12 U 
I 1,1,2-Trichloroethane 12 U 

_ I trans-1,3-Dichloropropene 12 U 
I 2-Chloroethylvinylether 24 u 
I Bromoform 12 U 
I 2-Hexanone 120 U 

- I 4-Methyl-2-pentanone 120 U 
I Tetrachloroethene 12 u 
I 1,1,2,2-Tetrachloroethane 12 U 

- I Toluene 12 u 
I Chlorobenzene 12 U 
1 Ethylbenzene 12 U 
I Styrene 12 U 

- I Total Xylenes 12 U 
I 1,3-Dichlorobenzene 12 U 
I 1,4-Dichlorobenzene 12 U 

- 1 1,2-Dichlorobenzene 12 U 
I Acrolein 120 U 
I Acrylonitrile 120 U 

I ' 
- !Analyst: },.c___.... Group Leader: t2/D;;A 



-
- ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 

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

Work Order No1 3334 

Laboratory ID: 3334-09 

Client ID: CGBS_SE0-2 

Matrix: SOIL 

Compound 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
1,1,2-Trichloroethane 
trans-1,3-Oichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Hethyl-2-pentanone 
Tetrachloroethene 

I 1,1,2,2-Tetrachloroethane 
I Toluene 
I Chlorobenzene 
I 

I 
I 
I 
I 
I 
I 

Ethylbenzene 
Styrene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Acrolein 
Acrylonitrile 

GC/HS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Date Analyzed: 10/10/91 

\ Moisture: 59 

Level:MED Dilution Fact: 2500.0 

Analytical Results 
ug/Kg 

61000 U 
61000 U 
61000 U 
61000 U 
30000 U 

300000 U 
61000 U 
61000 U 
30000 U 
30000 U 
30000 U 
30000 U 
30000 U 

300000 U 
30000 U 
30000 U 

300000 U 
30000 U 
30000 U 
30000 U 
30000 U 
30000 U 
30000 U 
30000 U 
30000 U 
61000 U 
30000 U 

300000 U 
300000 U 

30000 U 
30000 U 
30000 U 
30000 U 
98000 
30000 U 
48000 
30000 U 
30000 U 
30000 U 

300000 U 
300000 U ! ___________________________ _ 

\Analyst, J.J. c...,, - -i.:;roup Leader: ,:}JIJJ.d_ 
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- ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 
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-
-
-
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-
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-
-
-
-

Work Order No1 3334 

Laboratory IO: 3334-10 

Client ID: CGBS_SED-3 

Matrix: SOIL 

GC/MS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Date Analyzed: 10/09/91 

Level:LOW 

% Moisture: 

Dilution Fact: 

40 

1.0 

Analytical Results 
ug/Kg 

I 
I 

---,,,-------,----------------------,------1 Chloromethane 17 U I 

Compound 

Bromomethane 17 U I 
Vinyl Chloride 17 U I 
Chloroethane 17 U I 
Methylene Chloride 8 U I 
Acetone 83 U I 
Carbon Disulfide 17 U I 
Trichlorofluoromethane 17 U I 
1,1-Dichloroethene 8 U I 
1,1-Dichloroethane BU I 
1,2-Dichloroethene (Total) 8 U I 
Chloroform 8 U I 
1,2-Dichloroethane 8 U I 
2-Butanone 83 U I 
1,1,1-Trichloroethane 8 U I 
Carbon Tetrachloride 8 U I 
Vinyl Acetate 83 U I 
Bromodichloromethane BU I 
1,2-Dichloropropane 8 U I 
cis-1,3-Dichloropropene 8 U I 
Trichloroethene 8 U I 
Benzene 8 U I 
Dibromochloromethane 8 U I 
1,1,2-Trichloroethane 8 U I 
trans-1,3-Dichlorop~opene 8 U I 

1 2-Chloroethylvinylether 17 U I 
I Bromoform 8 U I 
I 2-Hexanone 83 U I 
I 4-Methyl-2-pentanone 83 u I 
I Tetrachloroethene 8 U I 
I 1,1,2,2-Tetrachloroethane 8 U I 
I Toluene 8 U \ 
I Chlorobenzene 8 U I 
I Ethylbenzene 8 U I 
I Styrene 8 U I 
I Total Xylenes a U I 
1 1,3-Dichlorobenzene 8 .U I 
I 1,4-Dichlorobenzene 8 U I 
I 1,2-Dichlorobenzene 8 U I 
I Acrolein 83 U I 
I Acrylonitrile 83 U I 
l:-::-:,-,----,--------,,-------------:----:---:------,,------1 
:Analyst, J,c__ Group Leader, et./l.)a,0 j 
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- ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 

- GC/HS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Work Order No: 3334 

- Laboratory ID: 3334-10R'e 

Client ID: CGBS_SED-3Rt -
Matrix: SOIL 

- Compound 

Level:LOW 

Date Analyzed: 10/09/91 

% Moisture: 

Dilution Fact: 

40 

1.0 

Analytical Results 
ug/Kg 

I 
I 
1....,,,-,----,---------------------------,--,c--c,-----1 
I Chloromethane 

Bromomethane 
17 U 
17 U 
17 U 
17 U 

-1 

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

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
1,1,2-Trichloroethane 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
2-Hexanone 
4-Hethyl-2-pentanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Acrolein 
Acrylonitrile 

8 U 
83 U 
17 U 
17 U 

8 U 
B U 
8 U 
B U 
B U 

83 U 
8 U 
B U 

83 U 
B U 
8 U 
8 U 
8 U 
8 U 
B U 
8 U 
8 U 

17 U 
8 U 

83 U 
83 U 

B U 
8 U 
B U 
8 U 
8 U 
B U 
B U 
B U 
8 U 
B U 

83 U 
83 U 

1,---:---,---.-----------------:,--------::---:--...,.,---,-,-,---,---
iAnalyst, },c- Group Leader, WlV 
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- ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 

- GC/MS ANALYTICAL REPORT 

-
-
-
-
-
-
-

VOLATILE ORGANICS 
Work Order No: 3334 

Laboratory ID1 MSVM2911009 

Client ID: VBLANK 

Matrix: SOIL Level:LOW 

Date Analyzed: 10/09/91 

% Moisture: NA 

Dilution Fact: 1.0 

I Analytical Results I 
I Compound ug/Kg I 
1-~--------------------------1 I Chloromethane 10 U I 
I Bromomethane 10 U I 
I Vinyl Chloride 10 U I 
I Chloroethane 10 U I 
I Methylene Chloride 5 U I 
I Acetone 50 U I 
I Carbon Disulfide 10 U I 
I Trichlorofluoromethane 10 U I 
I 1,1-Dichloroethene 5 U I 
I 1,1-Dichloroethane 5 U I 
I 1,2-Dichloroethene (Total) 5 U I 
I Chloroform 5 U I 
I 1,2-Dichloroethane 5 U I 
I 2-Butanone 50 U I 

_ I 1,1,1-Trichloroethane 5 U I 
\ Carbon Tetrachloride 5 U I 

-
-
-
-
-
-
-
-

I Vinyl Acetate 50 U I 
I Bromodichloromethane 5 U I 
I 1,2-Dichloropropane 5 U I 
I cis-1,3-Oichloropropene 5 U I 
I Trichloroethene 5 U I 
I Benzene 5 U I 
I Dibromochloromethane 5 U I 
I 1, 1, 2-Trichloroethane 5 U I 
I trans-1,3-Dichloropropene 5 U I 
I 2-Chloroethylvinylether 10 U I 
I Bromoform 5 U I 
I 2-Hexanone 50 U I 
l 4-Hethyl-2-pentanone 50 U I 

Tetrachloroethene 5 U I 
1,1,2,2-Tetrachloroethane 5 U I 
Toluene 5 U I 
Chlorobenzene 5 U I 
Ethylbenzene 5 U \ 
Styrene 5 U I 
Total Xylenes 5 U 
1,3-Dichlorobenzene 5 U \ 
1, 4-Dichlorobenzene 5 U I 
1,2-Dichlorobenzene 5 U I 
Acrolein 50 U I 
Acrylonitrile 50 U I 
::---:---c---,-----------------:-----,----~--1 
Analyst, 2 ,C.... Group Leader, W tJ&d I 
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-ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 

- GC/MS ANALYTICAL REPORT 

-
-

VOLATILE ORGANICS 
Work Order No: 3334 

Laboratory ID: MSVM1911009 

Client ID: VBLANK 

Matrix: SOIL Level:LOW 

-1 
I Compound 

Date Analyzed: 10/09/91 

% Moisture: NA 

Dilution Fact: 1.0 

Analytical ·Results 
ug/Kg 

1--------,--------------------
1 Chloromethane 

--
10 U 

-1 Bromomethane 
I Vinyl Chloride 
I Chloroethane 

-I Methylene Chloride 
I Acetone 
I Carbon Disulfide 
I Trichlorofluoromethane 

- I 1, 1-Dichloroethene 
I 1,1-Dichloroethane 
I 1,2-Dichloroethene (Total) 

- I Chloroform 
I 1,2-Dichloroethane 
I 2-Butanone 

-1 1,1,1-Trichloroethane 
I Carbon Tetrachloride 
I Vinyl Acetate 
I Bromodichloromethane 

-1 1,2-Dichloropropane 
l cis-1,3-Dichloropropene 
I Trichloroethene 

- 1 Benzene 
I Dibromochloromethane 
I 1,1,2-Trichloroethane 
1 trans-1,3-Dichloropropene 

- I 2-Chloroethylvinylether 
I Bromoform 
I 2-Hexanone 

- I 4-Methyl-2-pentanone 
I Tetrachloroethene 
I 1,1,2,2-Tetrachloroethane 

- I Toluene 
I Chlorobenzene 
l Ethylbenzene 
I Styrene 

- \ Total Xylenes 
I 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 

- I 1,2-Dichlorobenzene 
I Acrolein 
I Acrylonitrile 

- !Analyst, j,c 
I 

10 U 
10 U 
10 U 

5 U 
50 U 
10 U 
10 U 

5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
5 U 
5 U 

50 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 

50 U 
50 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
50 U 

Group Leader,~~ 
, 
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-
-
-
-
-

ES-ENGINEERING SCIENCE, INC. 

Work Order No: 3334 

Laboratory ID: HWVM1911010 

Client ID1 VBLANK 

Matrix, SOIL 

I 
I Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/HS ANALYTICAL REPORT 
VOLATILE ORGANICS 

Level:MED 

Date Analyzed: 10/10/91 

% Moisture: NA 

Dilution Fact: 125.0 

Analytical Results 
ug/Kg 

! ________________________________ , 
1 Chloromethane 1300 U 
I Bromomethane 1300 U 
I Vinyl Chloride 1300 U 
I Chloroethane 1300 u 

- I Methylene Chloride 630 U 
l Acetone 6300 U 
I Carbon Disulfide 1300 U 
I Trichlorofluoromethane 1300 U 

- I 1, 1-Dichloroethene 630 U 
I 1,1-Dichloroethane 630 U 
I 1,2-Dichloroethene (Total) 630 U 

- l Chloroform 630 U 
I 1,2-Dichloroethane 630 u 
I 2-Butanone 6300 U I 

_ I 1,1,1-Trichloroethane 630 U I 
I Carbon Tetrachloride 630 U I 
I Vinyl Acetate 6300 U I 
I Bromodichloromethane 630 U I 
I 1,2-Dichloropropane 630 U I 
I cis-1,3-Dichloropropene 630 U I 
I Trichloroethene 630 U I 
I Benzene 630 U I 
I Dibromochloromethane 630 U \ 
I 1,1,2-Trichloroethane 630 U I 
I trans-1,3-Dichloropropene 630 U I 

- I 2-Chloroethylvinylether 1300 U I 
I Bromoform 630 U I 
I 2-Hexanone 6300 U I 

- I 4-Hethyl-2-pentanone 6300 U I 
I Tetrachloroethene 630 U I 
I 1,1,2,2-Tetrachloroethane 630 U I 

_ I Toluene 630 U I 
I Chlorobenzene 630 U I 
I Ethylbenzene 630 U I 
I Styrene 630 U I 

- I Total Xylenes 630 U I 
I 1,3-Dichlorobenzene 630 U l 
I 1,4-Dichlorobenzene 630 U I 

- I 1,2-Dichlorobenzene 630 U I 

-
-

-
I Acrolein 6300 U I 
I Acrylonitrile 6300 U I 

'-.,-------------------------' \Analyst, 4,c__.. Group Leader,& LY \ 
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-ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 

Berkeley, CA. 94710 

- GC/MS ANALYTICAL REPORT 

-
-

VOLATILE ORGANICS 
Work Order No: 3334 

Laboratory ID: HSVH2911010 

Client IO: VBLANK 

Matrix: SOIL Level:LOW 

-1 
I Compound 

Date Analyzed: 10/10/91 

% Moisture: NA 

Dilution Fact: 1.0 

Analytical Results 
ug/Kg 

I .. 
10 U 
10 U 
10 U 
10 U 

I Chloromethane 
- 1 Bromomethane 

I Vinyl Chloride 
I Chloroethane 

-1 Methylene Chloride 
I Acetone 
I Carbon Disulfide 
I Trichlorofluoromethane 

- l 1, 1-Dichloroethene 
I 1,1-Dichloroethane 
l 1,2-Dichloroethene (Total) 

- I Chloroform 
J 1,2-Dichloroethane 
I 2-Butanone 
I 1,1,1-Trichloroethane 

-1 Carbon Tetrachloride 
I Vinyl Acetate 
I Bromodichloromethane 

-1 1, 2-Dichloropropane 
I cis-1,3-Dichloropropene 
I Trichloroethene 

-1 Benzene 
I Dibromochloromethane 
I 1,1,2-Trichloroethane 
I trans-1,3-Dichloropropene 

-1 2-Chloroethylvinylether 
I Bromoform 
I 2-Hexanone 

-I 4-Hethyl-2-pentanone 
I Tetrachloroethene 
l 1,1,2,2-Tetrachloroethane 

_ I Toluene 
I Chlorobenzene 
I Ethylbenzene 
I Styrene 

-I Total Xylenes 
I 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 

_ l 1, 2-Dichlorobenzene 
I Acrolein 
I Acrylonitrile 

5 U 
50 U 
10 U 
10 U 

5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
5 U 
5 U 

50 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

10 U 
5 U 

50 U 
50 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

50 U 
50 U 

1---~=---------------,---,---,,,----,---
-:Analyst, 2.c. Group Leader, flj/,.Jae{ 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley,CA 94710 

SOIL VOLATILE SURROGATE RECOVERY 

WORK ORDER N01 3334 

LEVEL: LOW 

DATE ANALYZED, 10/09/91 

1------------------------------------------------------------------------I I I I I I 
I LABORATORY IDI Sl I S2 I S3 I Total I 
I I (DCE) I (TOL) I (BFB) I Out I 

1------------------------------------------------------------------------HSVH2911009 I 108 I 
3334-03 I 106 I 
3334-04 I 105 I 
3334-05 I 93 I 
3334-06 I 117 I 
3334-07 I 100 I 
3334-08 I 112 I 
3334-10 I 113 I 

Sl(DCE)• 1,2-Dichloroethane-d4 
S2(TOL)• Toluene-dB 
S3(BFB)• Bromofluorobenzene 

100 I 
97 I 
94 I 
95 I 

110 I 
90 I 

114 I 
108 I 

100 

QC LIMITS 
(70-121) 
(84-138) 
(59-113) 

90 
87 
86 
79 
84 
79 
83 

I 0 
I 0 
I 0 
I 0 
I 0 
I 0 
I 0 
I 0 

- t D •Surrogate Diluted Out 
* •Surrogate Outside QC Limit 

-
ANALYST, 

- ).e- Quality control: 

f/,ljJ?"~ 

-
-
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley,CA 94710 

SOIL VOLATILE SURROGATE RECOVERY 

WORK ORDER NO, 3334 

LEVEL, LOW 

DATE ANALYZED, 10/09/91 

1------------------------------------------------------------------------
I I I I I I 
I LABORATORY ID I S 1 I S2 I S3 I Total I 
I I (DCE) I (TOL) I (BFB) I Out I 
1------------------------------------------------------------------------I 0 MSVM1911009 I 102 I 

3334-01 I 89 I 
3334-02 I 89 I 
3334-08RE I 109 I 
3334-10RE I 98 I 
SSVM1911009A I 94 I 
SSVH1911009B I 91 I 

Sl(OCE)• 1,2-0ichloroethane-d4 
S2(TOL)• Toluene-dB 
53(BFB)• Bromofluorobenzene 

98 I 
109 I 
102 I 
116 I 
108 I 

91 I 
103 I 

101 

QC LIMITS 
(70-121) 
(84-138) 
(59-113) 

87 
96 
86 
83 
94 
97 

I 0 
I 0 
I 0 
I 0 
I 0 
I 0 

- 1 D •Surrogate Diluted Out 
* •Surrogate Outside QC Limit 

-
-

ANALYST,) .L-- Quality control: 

/i 1 {f/7.v--<?--

-
-
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ES-ENGINEERING SCIENCE, INC. 

SOIL VOLATILE SURROGATE RECOVERY 

600 Bancroft Way 
Berkeley,CA 94710 

WORK ORDER N01 3334 

LEVEL, MED 

DATE ANALYZED: 10/10/91 

1------------------------------------------------------------------------
I I I I I I 
I LABORATORY ID I Sl I S2 I S3 I Total I 
I I (DCE) I (TOL) I (BFB) I Out I 
I··••••••••····•••••·•····••••·····••••··•·······••••·······•••••••······ 

HWVH1911010 I 104 I 95 I 105 I 0 
3334-09 I 110 I 101 I 111 I 0 

Sl(DCE)• 1,2-Dichloroethane-d4 
S2(TOL)• Toluene-dB 
S3(BFB)• Bromofluorobenzene 

QC LIMITS 
(70-121) 
(84-138) 
(59-113) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 1 D •Surrogate Diluted Out 
* •Surrogate Outside QC Limit 

-
-

ANALYST, ) _c__ _ 

-
-

Qua~i t co.ntrol: 
i f 

~-7, 1 \_ 

I 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley,CA 94710 

SOIL VOLATILE SURROGATE RECOVERY 

WORK ORDER NO: 3334 

LEVEL: LOW 

DATE ANALYZED: 10/10/91 

1------------------------------------------------------------------------I I I I I I 
I LABORATORY IDI s1 I S2 I S3 I Total I 
I I (DCE) I (TOL) I (BFB) I Out I 

------------------------------------------------------------------------MSVM2911010 
3334-06~Ec 

107 
101 

Sl(DCE)• 1,2-0ichloroethane-d4 
S2{TOL)• Toluene-dB 
S3(BFB)• Bromofluorobenzene 

D •Surrogate Diluted Out 
~ •Surrogate Outside QC Limit 

ANALYST, 2 .C. 

97 
104 

100 
93 

QC LIMITS 
(70-121) 
(84-138) 
(59-113) 

Quality control; 

/i11!J~ 

0 
0 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

Work Order: 

Matrix Spike/Spike Duplicate Recovery 

Volatile Organics 

3334 Analysis Date: 

QC Sample : HSVM2911008 Matrix: 

10/08/91 

SOIL 

Instrument: VHS-2 Units: ug/Kg 

Level: LOW Cor. Fact1 1 

% Moisture: NA 

I Cone. I Cone. I Cone. Percent I 
I Compound Sample I Spiked I HS Recovered I 
I - I I I 
11,1-Dichloroethene 0 I 50 I 52 104 I 
[Trichloroethene 0 I 50 I 53 106 I 
I Benzene 0 I 50 I 53 106 I 
I Toluene 0 I 50 I 53 106 I 
I Chlorobenzene 0 I 50 I 60 121 I 
I I I I 
I Cone. I Percent I Criteria I 
I Compound HSD I Recovered I RPD RPD %REC I 
I I I I 
11,1-Dichloroethene 57 I 115 I 9 22 (59-172l I 
ITrichloroethene 54 I 109 I 3 24 (62-137l I 
!Benzene 53 I 107 I 1 21 (66-142)1 
[Toluene 50 I 101 I 4 21 ! 59-139 > I 
IChlorobenzene I 57 I 114 I 6 121 160-133) I 
I I I I I I 

Quality Control: I !ANALYST, t , , 
I I _c__ /IA. { fl'>-'~---,;.J -

I I 
• - Value Outside QC Limit 

Percent Recovery• Cone. HSIHSD - Cone. Sample 
--------------------------- * 100 

Cone. Spiked 

RFD• Cone. MS - Cone. HSD 
(-----------------------) * 100 

(Cone. MS+ Cone. HSD)/2 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

Matrix Spike/Spike Duplicate Recovery 

Volatile Organics 

Work Order: 3334 

QC Sample : HSVH1911009 

Instrument: VMS-1 

Level: LOW 

Compound 
I 
I 
I 

Cone. I Cone. 
Sample I Spiked 

I 

Analysis Date: 10/09/91 

Matrix: SOIL 

.Units: ug/Kg 

Cor. Fact: 

I Cone. I Percent 

1 

I MS !Recovered 
I I 

I 
I 
I 

11,1-Dichloroethene I 0 I 50 I 49 I 97 I 
ITrichloroethene I 0 I 50 I 49 I 98 I 
Benzene I 0 I 50 I 51 I 101 I 
Toluene I 0 I 50 I 49 I 97 I 
Chlorobenzene I 0 I 50 I 51 I 101 I 

I I I I 
Cone. I Percent I I Criteria I 

Compound I MSD I Recovered I RPD !RPD \REC I 
I I I I 

1,1-Dichloroethene I 51 I 102 I 5 122 !59-1121 I 
Trichloroethene I 49 I 99 I 1 124 !62-137! I 
Benzene I 50 I 99 I 2 121 (66-142)1 
Toluene I 46 I 92 I 5 121 ! 59-139 l I 
Chlorobenzene I 52 I 105 I 4 121 !60-133l I 

I I I I I I 
!ANALYST, J,c... Quality Control: I 
I rfU1i7,r7

.;'.r ~ I 
I I 
*•Value Outside QC Limit 

Percent Recovered• Cone. HSIHSD - Cone. Sample 
---------------------------- * 100 

Cone. Spiked 

RPO~ Cone. HS - Cone. HSD 
(------------------------) * 100 

(Cone. HS+ Cone. HSD)/2 



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

;,-.-VOLATILE ORGllNICS CASE NARRATIVE 
WORlt ORDER NO.333, 

EPA METHOD 8270 

These ten soil samples were analyzed for semivolatile organics 
by EPA Method 8270. CLP compounds, spiking amounts, and QC 
acceptance criteria were used for the internal standards, 
surrogates, and matrix spike/spike duplicates. 

All samples were analyzed within Data Validation Technical 
Holding Times. 

TWo blanks were analyzed with these samples and met CLP 
acceptance criteria for internal standard areas, surrogates 
and contamination. 
The continuing calibration checks (CCC) used for quantifying 
these samples met CLP acceptance criteria. 

All internal standard areas were within CLP acceptance 
criteria with the following exceptions: 

Samples 3334-01, 3334-0lRA, 3334-08 and 3334-0SRA all 
showed one low internal standard area. Re-analysis 
showed similar results indicating a possible matrix 
problem. 

All surrogate recoveries were within CLP acceptance criteria. 

All blank spike/spike duplicate recoveries and relative 
percent differences were within CLP acceptance criteria, 
indicating laboratory was in control. 

91-SV3334CN SVCN-FRM 
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Work Order No: 3334 

Laboratory ID, 3334-01 

Client ID: CGBS_SS-1 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 

I 2,4-Dimethylphenol 
I bis(2-Chloroethoxy)methane 
I 2,4-Dichlorophenol 
I Benzoic Acid 
I 1,2,4-Trichlorobenzene 
I Naphthalene 

.! 4-Chloroaniline 
! Hexachlorobutadiene 
I 4-Chloro-3-Methylphenol 
l 2-Methylnaphthalene 
I Hexachlorocyclopentadiene 
I 2,4,6-Trichlorophenol 
I 2,4,5-Trichlorophenol 
I 2-Chloronaphthalene 
I 2-Nitroaniline 
I Dimethylphthalate 
J Acenaphthylene 
l 2,6-Dinitrotoluene 
l 3-Nitroaniline 
l Acenaphthene 
I 2,4-Dinitrophenol 
I Dibenzofuran 
I 4-Nitrophenol 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:MED 

Date Extracted: 10/09/91 

Date Analyzed: 10/29/91 

% Moisture: 7 

Dilution Fact: 1.0 

Analytical Results 
ug/Kg 

1'1000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 tJ 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 V 
11000 U 
11000 lJ 
27000 tJ 
11000 U 
11000 U 
11000 U 
11000 U 
11000 tJ 
11000 tJ 
11000 U 
11000 tJ 
27000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
27000 U 
11000 U 
27000 U 
11000 U 
27000 U 

! ____________________________ _ --

- Page 1 of 2 



_ ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 
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Work Order No: 3334 

Laboratory ID: 3334-01 

Client ID: CGBS_SS-1 

Matrix: SOIL 

I 
I Compound 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:MED 

Date Extracted: 10/09/91 

Date Analyzed: 10/29/91 

% Moisture: 7 

Dilution Fact: 1. 0 

Analytical Results 
ug/Kg 

1-------------------------~--------
l 2,4-Dinitrotoluene 
I Fluorene 
I Diethylphthalate 
I 4-Chlorophenyl-phenylether 
I 4-Nitroaniline 
I 4 1 6-Dinitro-2-Methylphenol 
I N-Nitrosodiphenylamine 
I 4-Bromophenyl-phenylether 
! Hexachlorobenzene 
I Pentachlorophenol 
l Phenanthrene 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

1-1000 U 
11000 U 

2800 J 
11000 U 
27000 U 
27000 U 
11000 U 
11000 U 
11000 U 
27000 U 

3500 J 
3500 J 
8900 J 
6100 J 

11000 U 
11000 U 
11000 U 
22000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 V 
11000 U 
11000 U 
11000 U 
11000 U 

!Analyst, J1lfl$~ eZ Gro#//;j,/ 
Page 2 of 2 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
- Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
- SEMIVOLATILE ORGANICS 
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Work Order No: 3334 

Laboratory ID: 3334-01RA 

Client ID: CGBS_SS-1 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

Level:MED 

Date Extracted: 10/09/91 

Date Analyzed: 10/31/91 

% Moisture: 7 

Dilution Fact: 1,0 

Analytical ·Results 
ug/Kg 

11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
27000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
27000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
27000 U 
11000 U 
27000 U 
11000 U 
27000 U 

Page 1 of 2 
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Work Order No: 3334 

Laboratory ID: 3334-0lRA 

Client ID, CGBS_SS-1 

Matrix: SOIL 

Compound 

2,4-Dinitrotoluene 
fluorene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

:Analyst, U/2~ 
I 7 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level :MED 

Date Extracted: 10/09/91 

Date Analyzed: 10/31/91 

% Moisture: 7 

Dilution Fact: 1. 0 

Analytical Results 
ug/Kg 

1"1000 U 
11000 U 

2800 J 
11000 U 
27000 U 
·27000 U 
11000 U 
11000 U 
11000 U 
27000 U 

3400 J 
3400 J 
8600 J 
5900 J 

11000 U 
11000 U 
11000 U 
22000 U 

4600 J 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 

--Group L1!2/&/ 
Page 2 of 2 
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Work Order No: 3334 

Laboratory ID, 3334-02 

Client ID, CGBS_SS-2 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1 1 3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:MED 

Date Extracted: 10/09/91 

Date Analyzed: 11/02/91 

% Moisture: 7 

Dilution Fact: 1. 0 

Analytical Results 
ug/Kg 

11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
27000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
27000 U 
11000 U 
11000 U 
11000 U 
11000 U 
11000 U 
27000 U 
11000 U 
27000 U 
11000 U 
27000 U 

Page 1 of 2 
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Work Order No: 3334 

Laboratory ID: 3 334-02 

Client ID: CGBS_SS-2 

Matrix: SOIL 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Date Extracted: 10/09/91 

Date Analyzed: 11/02/91 

% Moisture: 7 

Level :MED Dilution Fact: 1. 0 

I Analytical Results l 
I Compound ug/Kg I 

1----,-----------------~-------------1 
I 2,4-Dinitrotoluene 11000 U 1 
I Fluorene 11000 U I 
I Diethylphthalate 11000 U I 
1 4-Chlorophenyl-phenylether 11000 U I 
I 4-Nitroaniline 27000 U 1 
I 4,6-Dinitro-2-Methylphenol 27000 U I 
I N-Nitrosodiphenylamine 11000 U 1 
l 4-Bromophenyl-phenylether 11000 U l 
I Hexachlorobenzene 11000 U I 
I Pentachlorophenol 27000 U I 
I Phenanthrene 4600 J I 
I Anthracene 4700 J \ 
I Di-n-Butylphthalate 30000 I 
I Fluoranthene 7000 J I 
I Pyrene 8900 J I 
I Butylbenzylphthalate 11000 u I 
I Benzo(a)Anthracene 4200 J t 
I 3,3'-Dichlorobenzidine 22000 U I 
I Chrysene 4800 J l 
I bis(2-Ethylhexyl)Phthalate 11000 U I 
I Di-n-octylphthalate 11000 U I 
I Benzo(b)Fluoranthene 6000 J I 
1 Benzo(k)Fluoranthene 11000 U I 
I Benzo(a)Pyrene 11000 U I 
I Indeno(l,2,3-cd)P·yrene 11000 U t· 
! Dibenz(a,h)Anthracene 11000 U I 
1 Benzo(g,h,i)Perylene 11000 U I 

1----------------------------------1 

:Analyst, fd/z1~r Group Mu✓ i 
l 

Page 2 of 2 
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Work Order No: 3334 

Laboratory ID: 3334-03 

Client ID: CGBS_SS-3 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Date Extracted: 10/07/91 

Date Analyzed: 10/26/91 

% Moisture: 3 

Level:LOW Dilution Fact: 2.0 

Analytical Results 
ug/Kg 

690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 

1700 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 

1700 U 
690 U 
690 U 
690 U 
690 U 
690 U 

1700 U 
690 U 

1700 U 
690 U 

1700 U 

Page 1 of 2 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
- Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
- SEMIVOLATILE ORGANICS 
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Work Order No: 3334 

Laboratory ID: 3334-03 

Client ID, CGBS_SS-3 

Matrix: SOIL 

I 
Compound 

' 
2,4-Dinitrotoluene 
fluorene 
Diethylphthalate 
4-Chlorophenyl-phenylether 

' 4-Ni troaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 

' 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

' Anthracene 
Di-n-Butylphthalate 
fluoranthene 

' Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-octylphthalate 

I Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 

' Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

I Analyst: Jtzi~ 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/26/91 

% Moisture: 3 

Dilution Fact: 2. 0 

Analytical Results 
ug/Kg 

690 U 
690 U 
690 U 
690 U 

1700 U 
1700 U 

690 U 
690 U 
690 U 

1700 U 
690 U 
690 U 
780 
690 U 
690 U 
690 U 
690 U 

1400 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 

Group@u~ 

Page 2 of 2 



_ ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
- SEMIVOLATILE ORGANICS 
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Work Order No: 3334 

Laboratory ID: 3334-04 

Client ID: CGBS_SS-4 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

Level:LOW 

Date Extracted.: 10/07/91 

Date Analyzed: 10/26/91 

% Moisture: 3 

Dilution Fact: 5. 0 

Analytical Results 
ug/Kg 

"1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
4300 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 lJ 
1700 U 
4300 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
4300 U 
1700 U 
4300 U 
1700 U 
4300 U 
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_ ES-ENGINEERING SCIENCE, INC. 

-
- Work Order No: 3334 

Laboratory ID: 3334-04 

Client ID, CGBS_SS-4 -
Matrix: SOIL 

-1 
I Compound 
I 

_1 2,4-Dinitrotoluene 
I Fluorene 
I Diethylphthalate 
I 4-Chlorophenyl-phenylether 

-1 4-Nitroaniline 
I 4,6-Dinitro-2-Methylphenol 
I N-Nitrosodiphenylamine 

_1 4-Bromophenyl-phenylether 
I Hexachlorobenzene 
I Pentachlorophenol 
I Phenanthrene 

-1 Anthracene 
I Di-n-Butylphthalate 
I Fluoranthene 

-1 Pyrene 
I Butylbenzylphthalate 
I Benzo(a)Anthracene 
I 3,3'-Dichlorobenzidine 

-1 Chrysene 
I bis(2-Ethylhexyl)Phthalate 
I Di-n-octylphthalate 

-1 Benzo(b)Fluoranthene 
I Benzo(k)Fluoranthene 
I Benzo(a)Pyrene 

_1 Indeno(l,2,3-cd)Pyrene 
I Dibenz(a,h)Anthracene 
I Benzo(g,h,i)Perylene 
I 

- !Analyst: 

j/{/!1~ I 
I -

-
-
-

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/26/91 

% Moisture: 3 

Dilution Fact: 5,0 

Analytical Results 
ug/Kg 

1700 U 
1700 U 
1700 U 
1700 U 
4300 U 
4300 U 
1700 U 
1700 U 
1700 U 
4300 U 
1700 U 
1700 U 

970 J 
1700 U 

350 J 
1700 U 
1700 U 
3400 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 
1700 U 

Group Leader: 

tf!Llo,J 
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_ ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

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

Work Order No: 3334 

Laboratory ID: 3334-05 

Client ID: CGBS_SS-5 

Matrix: SOIL 

Compound 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/26/91 

't. Moisture: 

Dilution Fact: 

3 

2.0 

Analytical Results 
ug/Kg 

I 
I 
I --,-----,--,-,---,-----------~--------=--::, __ :--:-.:-. -----1 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

690 U 

690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 

Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

1700 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 

1700 U 
690 U 
690 U 
690 U 
690 U 
690 U 

1700 U 
690 U 

1700 U 
690 U 

1700 U 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

----------------------------------1 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
- Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
- SEMIVOLATILE ORGANICS 

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

Work Order No: 3334 

Laboratory ID: 3334-05 

Client ID: CGBS_SS-5 

Matrix: SOIL 

I 
Compound 

2,4-Dinitrotoluene 
Fluorene 
Diethylphthalate 
4-Chlorophenyl-phenylether 

I 4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 

. 4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

I Anthracene 
Di-n-Butylphthalate 
Fluoranthene 

' Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 

' Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-octylphthalate 

I Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

:Analyst, Jlllil!rk 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/26/91 

% Moisture: 3 

Dilution Fact: 2.0 

Analytical Results 
ug/Kg 

690 U 
690 U 
690 U 
690 U 

1700 U 
1700 U 

690 U 
690 U 
690 U 

1700 U 
690 U 
690 U 
200 J 
690 U 
690 U 
690 U 
690 U 

1400 U 
690 U 
160 J 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 

Group Leader: 

~ud 
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_ ES-ENGINEERING SCIENCE, INC. 

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

Work Order No: 3334 

Laboratory ID: 3334-06 

Client ID, CGBS_SS-6 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4....:chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 11/02/91 

% Moisture: 7 

Dilution F'act: 2. 0 

Analytical Results 
ug/Kg 

720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 

1800 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 

1800 U 
720 U 
720 U 
720 U 
720 U 
720 U 

1800 U 
720 U 

1800 U 
720 U 

1800 U 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
- Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
- SEMIVOLATILE ORGANICS 

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

Work Order No: 3334 

Laboratory ID: 3334-06 

Client ID: CGBS_SS-6 

Matrix: SOIL 

I 
I Compound 
I 
I 2,4-Dinitrotoluene 
I Fluorene 
I Diethylphthalate 
I 4-Chlorophenyl-phenylether 
I 4-Nitroaniline 
I 4,6-Dinitro-2-Methylphenol 
I N-Nitrosodiphenylamine 
I 4-Bromophenyl-phenylether 
I Hexachlorobenzene 
I Pentachlorophenol 
I Phenanthrene 
I Anthracene 
I Di-n-Butylphthalate 
I Fluoranthene 
I Pyrene 
I Butylbenzylphthalate 
I Benzo(a)Anthracene 
I 3,3'-Dichlorobenzidine 
I Chrysene 
I bis(2-Ethylhexyl)Phthalate 
I Di-n-octylphthalate 
I Benzo(b)Fluoranthene 
I Benzo(k)Fluoranthene 
I Benzo(a)Pyrene 
I Indeno(l,2,3-cd)Pyrene 
I Dibenz(a,h)Anthracene 
I Benzo(g,h,i)Perylene 
I 
I Analyst: faflllflik I 
I 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 11/02/91 

\ Moisture: 7 

Dilution Fact: 2. 0 

Analytical Results 
ug/Kg 

720 U 
720 U 
720 U 
720 u 

1800 U 
1800 U 

720 U 
720 U 
720 U 

1800 U 
720 U 
720 U 
240 J 
720 U 
720 U 
720 U 
720 U 

1400 U 
720 U 
170 J 
720 u 
720 U 
720 U 
720 U 
720 U 
720 U 
720 U 

Groum~}J 
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_ ES-ENGINEERING SCIENCE, INC. 

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

Work Order No: 3334 

Laboratory ID: 3334-07 

Client ID: CGBS_SS-7 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/26/91 

% Moisture: 4 

Dilution Fact: 2.0 

Analytical Results 
ug/Kg 

700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 

1700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 

1700 U 
700 U 
700 U 
700 U 
700 U 
700 U 

1700 U 
700 U 

1700 U 
700 U 

1700 U 
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_ ES-ENGINEERING SCIENCE, INC. 

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

Work Order No: 3334 

Laboratory ID: 3334-07 

Client ID: CGBS_SS-7 

Matrix: SOIL 

Compound 

2,4-Dinitrotoluene 
Fluorene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl)Phthalate 

I Di-n-octylphthalate 
I Benzo{b)Fluoranthene 
I Benzo(k)Fluoranthene 
I Benzo(a)Pyrene 
! Indeno(1,2,3-cd)Pyrene 
I Dibenz(a,h)Anthracene 
I Benzo{g,h,i)Perylene 

!Analyst, Mi~ 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Date Extracted: 10/07/91 

Date Analyzed: 10/26/91 

% Moisture: 4 

Level:LOW Dilution Fact: 2,0 

Analytical Results 
ug/Kg 

700 U 
700 U 
700 U 
700 U 

1700 U 
1700 U 

700 U 
700 U 
700 U 

1700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 

1400 U 
700 U 
140 J 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 
700 U 

Groupl!Z /}~ 
• 
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_ ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
- SEMIVOLATILE ORGANICS 

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

Work Order No: 3334 

Laboratory ID: 3334-08 

Client ID: CGBS_SED-1 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis{2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylarnine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,S-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/31/91 

% Moisture: 59 

Dilution Fact: 2,0 

Analytical Results 
ug/Kg 

-1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 lJ 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
4100 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 V 
1600 U 
1600 V 
1600 U 
4100 V 
1600 V 
1600 U 
1600 U 
1600 U 
1600 U 
4100 U 
1600 U 
4100 U 
1600 U 
4100 U 

Page 1 of 2 



ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
- Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
- SEMIVOLATILE ORGANICS 

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

Work Order No_: 3334 

Laboratory ID: 3334-08 

Client ID: CGBS_SED-1 

Matrix: SOIL 

I 
Compound 

2,4-Dinitrotoluene 
Fluorene 
Diethylphthalate 
4-Chlorophenyl-phenylether 

I 4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

I Anthracene 
Di-n-Butylphthalate 
Fluoranthene 

' Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-octylphthalate 

I Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

:Analyst,]l/21~ 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/31/91 

% Moisture: 59 

Dilution Fact: 2,0 

Analytical Results 
ug/Kg 

1600 U 
1600 U 
1600 U 
1600 U 
4100 U 
4100 U 
1600 U 
1600 U 
1600 U 
4100 U 
1600 U 
1600 U 
1800 
1600 U 

330 J 
1600 U 
1600 U 
3300 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 

GroupL~w 
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ES-ENGINEERING SCIENCE, INC. 

Work Order No: 3334 

Laboratory ID: 3334-0BRA 

Client ID: CGBS_SED-1 

Matrix: SOIL 

I 
I Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 11/02/91 

% Moisture: 

Dilution F'act: 

59 

2.0 

Analytical Results 
ug/Kg 

1---------,---,----------~-------:--:-:-:--:-:-------
I N-Nitroso-Dimethylamine 1600 U 

1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
4100 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
4100 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
4100 U 
1600 U 
4100 -u 
1600 U 
4100 U 

I Phenol 
I bis(2-Chloroethyl)ether 
I 2-Chlorophenol 
I 1,3-Dichlorobenzene 
I 1,4-Dichlorobenzene 
l Benzyl Alcohol 
I 1,2-Dichlorobenzene 
l 2-Methylphenol 
I bis(2-chloroisopropyl)Ether 
I 4-Methylphenol 
I N-Nitroso-Di-n-Propylamine 
l Hexachloroethane 
I Nitrobenzene 
I lsophorone 
I 2-Nitrophenol 
I 2,4-Dimethylphenol 
I bis(2-Chloroethoxy)methane 
I 2,4-Dichlorophenol 
I Benzoic Acid 
l 1,2,4-Trichlorobenzene 
l Naphthalene 
I 4-Chloroaniline 
l Hexachlorobutadiene 
I 4-Chloro-3-Methylphenol 
l 2-Methylnaphthalene 
I Hexachlorocyclopentadiene 
I 2,4,6-Trichlorophenol 
I 2,4,S-Trichlorophenol 
I 2-Chloronaphthalene 
I 2-Nitroaniline 
I Dimethylphthalate 
I Acenaphthylene 
I 2,6-Dinitrotoluene 
I 3-Nitroaniline 
I Acenaphthene 
I 2,4-Dinitrophenol 
l Dibenzofuran 
I 4-Nitrophenol ! ___________________________________ _ 
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_ ES-ENGINEERING SCIENCE, INC. 

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

Work Order No: 3334 

Laboratory ID: 3334-0BRA 

Client ID, CGBS_SED-1 

Matrix: SOIL 

Compound 

2,4-Dinitrotoluene 
Fluorene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 11/02/91 

% Moisture: 59 

Dilution Fact: 2. O 

Analytical Results 
ug/Kg 

1600 U 
1600 U 
1600 U 
1600 U 
4100 U 
4100 U 
1600 U 
1600 U 
1600 U 
4100 U 
1600 U 
1600 U 
1500 J 
1600 U 

340 J 
1600 U 
1600 U 
3300 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 

-
-

jAnalyst,jdd~ /4 Groupm~ 

~ 
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- ES-ENGINEERING SCIENCE, INC. 

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

Work Order No: 3334 

Laboratory ID: 3334-09 

Client ID: CGBS_SED-2 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:MED 

Date Extracted: 10/09/91 

Date Analyzed: 10/31/91 

% Moisture: 59 

Dilution Fact: 10.0 

Analytical Results 
ug/Kg 

240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
610000 U 
240000 U 
980000 
240000 U 
240000 U 
240000 U 
180000 J 
240000 U 
240000 U 
610000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
610000 U 
710000 
610000 U 
240000 U 
610000 U 
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Work Order No: 3334 

Laboratory ID: 3334-09 

Client ID: CGBS_SED-2 

Matrix: SOIL 

I 
l Compound 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:MED 

Date Extracted: 10/09/91 

Date Analyzed: 10/31/91 

\ Moisture: 

Dilution Fact: 

59 

10.0 

Analytical Results 
ug/Kg ! ________________________________________ _ 

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

I 2,4-Dinitrotoluene 
I Fluorene 
I Diethylphthalate 
I 4-Chlorophenyl-phenylether 
I 4-Nitroaniline 
I 4,6-Dinitro-2-Methylphenol 
I N-Nitrosodiphenylamine 
I 4-Bromophenyl-phenylether 
I Hexachlorobenzene 
l Pentachlorophenol 
I Phenanthrene 
I Anthracene 
I Di-n-Butylphthalate 
I Fluoranthene 
I Pyrene 
I Butylbenzylphthalate 
I Benzo(a)Anthracene 
I 3,3'-Dichlorobenzidine 
I Chrysene 
I bis(2-Ethylhexyl)Phthalate 
! Di-n-octylphthalate 
I Benzo(b)Fluoranthene 
! Benzo(k)Fluoranthene 
I Benzo(a)Pyrene 
I Indeno(l,2,3-cd)Pyrene 
I Dibenz(a,h)Anthracene 
I Benzo(g,h,i)Perylene 

i Analyst 'fdz llfi/u 
I f 

Group 

240000 U 
250000 
240000 U 
240000 U 
610000 U 
610000 U 
240000 U 
240000 U 
240000 U 
610000 U 
920000 
200000 J 
240000 U 
270000 
470000 
240000 U 
120000 J 
490000 U 
130000 J 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 
240000 U 

LZ(;cJal 
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Work Order No: 3334 

Laboratory 10, 3334-10 

Client ID: CGBS_SED-3 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/26/91 

% Moisture: 40 

Dilution Fact: 5,0 

Analytical Results 
ug/Kg 

2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
6900 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
6900 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
6900 U 
2800 U 
6900 U 
2800 U 
6900 U 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
- Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
- SEMIVOLATILE ORGANICS 

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

Work Order No: 3334 

Laboratory ID: 3334-10 

Client ID: CGBS_SED-3 

Matrix: SOIL 

I 
Compound 

2,4-Dinitrotoluene 
f'luorene 
Diethylphthalate 
4-Chlorophenyl-phenylether 

I 4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

I Anthracene 
Di-n-Butylphthalate 
f'luoranthene 

' Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 

' Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-octylphthalate 

I Benzo(b)f'luoranthene 
Benzo(k)f'luoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

I Analyst: 

/dfl1/4jk 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/26/91 

% Moisture: 40 

Dilution f'act: 5,0 

Analytical Results 
ug/Kg 

-2800 U 
2800 U 
2800 U 
2800 U 
6900 U 
6900 U 
2800 U 
2800 U 
2800 U 
6900 U 
2800 U 
2800 U 
1600 J 
2800 U 
2800 U 
2800 U 
2800 U 
5500 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 
2800 U 

Group Leader: 

ll/Oaai 
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ES-ENGINEERING SCIENCE, INC. 

Work Order No: 3334 

Laboratory ID: MSBNA911009B 

Client ID: BLANKS 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(Z-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:MED 

Date Extracted.: 10/09/91 

Date Analyzed: 10/29/91 

\ Moisture: NA 

Dilution Fact: 1.0 

Analytical Results 
ug/Kg 

10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
25000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
25000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
25000 U 
10000 U 
25000 U 
10000 U 
25000 U 
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ES-ENGINEERING SCIENCE, INC. 

Work Order No: 3334 

Laboratory ID: MSBNA911009B 

Client ID, BLANKS 

Matrix: SOIL 

Compound 

2,4-Dinitrotoluene 
Fluorene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:MED 

Date Extracted: 10/09/91 

Date Analyzed: 10/29/91 

% Moisture: NA 

Dilution F'act: 1.0 

Analytical Results 
ug/Kg 

10000 U 
10000 U 
10000 U 
10000 U 
25000 U 
25000 U 
10000 U 
10000 U 
10000 U 
25000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
20000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 
10000 U 

Group Leader: 
:Analyst, AfclZ/J~ bJ #7 /. / !-J0 
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Work Order No: 3334 

Laboratory ID: MSBNA911007A 

Client ID, SSBLANK 

Matrix: SOIL 

Compound 

N-Nitroso-Dimethylamine 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
4-Nitrophenol 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/16/91 

% Moisture: NA 

Dilution Fact: 2. 0 

Analytical Results 
ug/Kg 

660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 

1700 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 

1700 U 
660 U 
660 U 
660 U 
660 U 
660 U 

1700 U 
660 U 

1700 U 
660 U 

1700 U 
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ES-ENGINEERING SCIENCE, INC. 

Work Order No: 3334 

Laboratory ID: MSBNA911007A 

Client ID, SSBLANK 

Matrix: SOIL 

Compound 

2,4-Dinitrotoluene 
rluorene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
rluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis{2-Ethylhexyl)Phthalate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo{g,h,i)Perylene 

:Analyst, µ 42?&4 
I ' 

600 Bancroft Way 
Berkeley, CA. 94710 

GC/MS ANALYTICAL REPORT 
SEMIVOLATILE ORGANICS 

Level:LOW 

Date Extracted: 10/07/91 

Date Analyzed: 10/16/91 

% Moisture: NA 

Dilution Fact: 2. 0 

Analytical Results 
ug/Kg 

660 U 
660 U 
660 U 
660 U 

1700 U 
1700 U 

660 U 
660 U 
660 U 

1700 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 

1300 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 
660 U 

Group m OJ 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley,CA 94710 

SOIL SEMIVOLATILE SURROGATE RECOVERY 

WORK ORDER NO: 3334 

LEVEL: LOW 

DATE ANALYZED: 10/16/91 

~•••••••••=c==••================•=====•===========•••E=••==••==•s•••••••=I 

LABORATORY ID 
I 

S1 I 
NBZ I 

I 
S2 I 
FBP I 

I 
S3 I 
TPH I 

I 
S4 I 
PHL I 

I 
S5 I 
2FP I 

56 ITOT I 
TBP IOUT I 

=======•=••s•=••===•••=====•c===========================••=•=====•=••••••I 
MSBNA911007A 
SSBNA911007A 
SSBNA911007B 

72 
59 
71 

St(NBZ)= Nitrobenzene-dS 
S2(FBP)= 2-Fluorobiphenyl 
S3(TPH)= Terphenyl-O14 
54(PHL)= Phenol-OS 

74 
65 
79 

S5(2FP)= 2-Fluorophenol 
S6(TBP)= 2,4,6-Tribromophenol 

D =Surrogate Diluted Out 
* =Surrogate Outside QC Limit 

ANALYST, fi2 tfl~ 

70 
52 
64 

QC LIMITS 
(23-120) 
(30-115) 
(18-137) 
(24-113) 
(25-121) 
(19-122) 

76 
59 
72 

70 
57 
67 

Quality Control: 

~ 

77 I 0 I 
59 I o I 
71 I 0 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley,CA 94710 

SOIL SEMIVOLATILE SURROGATE RECOVERY 

WORK ORDER NO: 3334 DATE ANALYZED: 10/29/91 

LEVEL, "f,6W /11)!;[) J·•'1 1 , 
.,.. 11,.S/C'lf 

j====•c•••••======•==c====•===~===========================================I 
I I 
I LABORATORY IOI 
I I 

I 
51 I 
NBZ I 

I 
52 I 
FBP I 

I 
53 I 
TPH I 

I 
54 I 
PHL I 

I 
SS' I 
2FP I 

S6 ITOT I 
'1'BP IOUT ! 

i==z••=======•==========•=================a==========================••sazl 
MSBNA9110098 
SSBNA911009C 
SSBNA911009D 
3334-01 

77 
75 
74 
56 

82 
77 
75 
60 

76 
72 
70 
70 

75 
75 
73 
51 

73 
74 
72 
44 

80 
85 
83 
34 

o I 
o I 
o I 
O I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I _____________________________ ! 

Sl(NBZ)= Nitrobefizene-d5 
S2(FBP)= 2-Fluorobiphenyl 
S3(TPH)= Terphenyl-d14 
S4(PHL)= Phenol-d5 
S5(2FP)= 2-Fluorophenol 
S6(TBP)= 2,4,6-Tribromophenol 

D =Surrogate Diluted Out 
* =Surrogate Outside QC Limit 

QC LIMITS 
(23-120) 
(30-115) 
(18-137) 
(24-113) 
(25-121) 
(19-122) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-----~~-------------------------1 
ANALYST, j;zo? ~ Quality§/;:~' i 

v' 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley,CA 94710 

SOIL SEMIVOLATILE SURROGATE RECOVERY 

WORK ORDER NO: 3334 

LEVEL: LOW 

DATE ANALYZED: 10/26/91 

j============•=s••=••c••===========c•••c===•=~-••==============•Bzssaaz:sm 
I I 
I LABORATORY IDI 
I I 

I 
51 I 
NBZ I 

I 
52 I 
FBP I 

I 
53 I 
TPH I 

I 
54 I 
PHL I 

I 
55 I 
2FP I 

I 
S6 ITOT 
TBP IOUT 

j==n=====••••••=•===a====c======•cmaaaaaam:••======sac•====--------=--=-~E 
3334-07 I 66 I 66 I 74 I 63 I 62 I 57 I 0 
3334-10 I 45 I 48 I 46 I 43 I 43 I 35 I 0 

' 3334-03 I 65 I 67 I 70 I 63 I 61 I 51 I 0 
3334-04 I 79 I 82 I 78 I 75 I 76 I 49 I 0 
3334-05 I 65 I 69 I 76 I 62 I 60 I 60 I 0 

I I 

QC LIMITS 
Sl(NBZ)= Nitrobenzene-d5 (23-120) 
S2(FBP)= 2-Fluorobiphenyl (30-115) 

I S3(TPH)= Terphenyl-d14 (18-137) 
S4(PHL)= Phenol-d5 (24-113) 
55(2FP)• 2-Fluorophenol (25-121) 

' 
56(TBP)• 2,4,6-Tribromophenol (19-122) 

I 
D =Surrogate Diluted Out 
* =Surrogate Outside QC Limit 

ANALYST, 

y,524~ Quality~{µ, 
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ES-ENGINEERING SCIENCE, INC, 600 Bancroft Way 
Berkeley,CA 94710 

SOIL SEMIVOLATILE SURROGATE RECOVERY 

WORK ORDER NO: 3334 

LEVEL: MED/LOW 

DATE ANALYZED: 11/02/91 

lc•••====•===•••••••••••••a•a•================~=====•=•••••••••=•••••===••I 
I I I I I I I I I 
I LABORATORY IOI S1 I S2 I S3 I S4 I S5 I S6 lTOT I 

I I NBZ I ,BP I TPH I PHL I 2,P I TBP IOUT I 
J=z•••••••=•====••===========•===••-•••••==•••==•=======•=====•====•==••==j 

3334-02 I 85 I 
3334-06 I 60 I 
3334-08RA I 28 I 

S1{NBZ)= Nitrobenzene-d5 
S2(FBP)= 2-Fluorobiphenyl 
S3(TPH)• Terphenyl-d14 
S4(PHL)• Phenol-d5 

86 
67 
30 

S5(2FP)= 2-Fluorophenol 
S6(TBP)= 2,4 1 6-Tribromophenol 

D =Surrogate Diluted Out 
* =Surrogate Outside QC Limit 

ANALYST,tj~;f~ 

' 

I 
I 
I 

92 I 
83 I 
34 I 

QC LIMITS 
(23-120) 
(30-115) 
(18-137) 
(24-113) 
(25-121) 
(19-122) 

73 I 57 
62 I 57 
28 I 29 

Qualit2':0' 
? 

I 37 I 0 
I 58 I 0 
I 25 I 0 
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ES-ENGINEERING SCIENCE, INC, 600 Bancroft Way 
Berkeley,CA 94710 

SOIL SEMIVOLATILE SURROGATE RECOVERY 

WORK ORDER NO: 3334 

LEVEL: LOW/MED 

DATE ANALYZED: 10/31/91 

••m====m=====================•=•=============••~•======s=================I 
I 

LABORATORY IOI 
I 

I 
Sl I 
NBZ I 

I 
S2 I 
FBP I 

I 
S3 I 
TPH I 

I 
S4 I 
PHL I 

I 
S5 I 
2FP I 

I I 
56 ITOT l 
TBP !OUT I 

===============••=•====================•==================••••=•••=====••! 
3334-0lRA 
3334-09 
3334-08 

59 
D 

29 

Sl(NBZ)= Nitrobenzene-dS 
S2(FBP)= 2-Fluorobiphenyl 
S3(TPH)= Terphenyl-d14 
S4(PHL)= Phenol-d5 

60 
D 

30 

S5(2FP)= 2-Fluorophenol 
S6(TBP)= 2,4,6-Tribromophenol 

D =Surrogate Diluted Out 
* =Surrogate Outside QC Limit 

ANALYST, w~ 

75 
D 

31 

QC LIMITS 
(23-120) 
(30-115) 
(18-137) 
(24-113) 
(25-121) 
(19-122) 

D 
53 

30 

43 
D 

29 

Qu~tr°// 

31 
D 

19 • 

0 
0 
1 
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

Matrix Spike/Spike Duplicate Recovery 

Semivolatile Organics 

Ext. Date : 10/07/91 

Work order: 3334 

Analysis Date: 10/16/91 

QC Sample : MSBNA911007A 

Instrument: EMS-2 

Level: LOW 

Compound 
Cone. 
Sample 

Cone. 
Spiked 

Matrix: SOIL 

Units: ug/Kg 

Cor. Fact: 

% Moisture:· NA 

67 

Cone. I Percent 
MS I Recovered _____________ , _____ , ______ , _____ , _____ _ 

11,2,4-Trichlorobenzene 
IAcenapthene 
12,4-Dinitrotoluene 
IPyrene 
IN-Nitrosodipropylamine 
11,4-Dichlorobenzene 
lPentachlorophenol 
!Phenol 
12-Chlorophenol 
14-Chloro-m-cresol 
14-Ni trophenol 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3350 
3350 
3350 
3350 
3350 
3350 
5025 
5025 
5025 
5025 
5025 

2061 
2336 
2278 
1714 
2240 
2159 
3566 
3189 
3344 
3170 
3282 

I 62 
I 70 
I 68 
I 51 
I 67 
I 64 
I 71 
I 63 

67 
63 
65 , _____________ , _____ , ______ , ______ , ______ , 

I I Cone. I Percent I Criteria 
I Compound I MSD !Recovered I RPD RPD %REC , _____________ , ______ , ______ , _____________ , 
11,2,4-Trichlorobenzene I 2261 I 68 I 9 23 (38-107) 
IAcenapthene I 2502 l 75 I 7 19 (31-137) 
12,4-Dinitrotoluene I 2365 I 71 I 4 47 (28-89) 
IPyrene l 1902 I 57 I 10 36 (35-142) 
IN-Nitrosodipropylamine I 2419 I 72 I 8 38 (41-126)1 
11,4-Diehlorobenzene I 2291 I 68 I 6 27 {28-104)1 
IPentachlorophenol I 3853 l 77 l 8 47 (17-109) I 
I Phenol I 3407 I 68 I 7 35 ( 26-90 J I 
12-Chlorophenol I 3556 I 71 I 6 50 (25-102) I 
14-Chloro-m-eresol I 3471 I 69 I 9 33 (26-103)1 
14-Nitrophenol ! 3447 I 69 I 5 so (11-114) I 

'--------~--'-----'----'---- -----' 
:ANALYST, I.A,#~. Quality Con27/4J l 

,/ 

Percent Recovery= Cone. MSJMSD - Cone. Sample 

--------------------------- * 100 
Cone. Spiked 

RPO= Cone. MS - Cone. MSD 
(------------------------) * 100 

{Cone. MS+ Cone. MSD)/2 



-
-

ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA. 94710 

Matrix Spike/Spike Duplicate Recovery 

Semivolatile Organics 

- Ext. Date 10/09/91 Analysis Date: 10/29/91 

Matrix: SOIL 

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

Work order: 3334 

QC Sample : MSBNA911009B 

Instrument: EMS-2 

Units: ug/Kg 

Cor. Fact: 2. 5 

Level: MED % Moisture: NA 

Compound 
Cone. 
Sample 

Cone. 
Spiked 

Cone. 
MS 

I Percent 
I Recovered 

_____________ , _____ , _____ , _____ ! _____ _ 

11,2,4-Trichlorobenzene 
IAcenapthene 
12,4-Dinitrotoluene 
JPyrene 
N-Nitrosodipropylamine 
1,4-Dichlorobenzene 
Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-m-cresol 
4-Nitrophenol 

Compound 
Cone. 

MSD 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

125 
125 
125 
125 
125 
125 
188 
188 
188 
188 
188 

Percent 
Recovered 

91 
101 
101 
100 
101 

92 
165 
129 
140 
146 
149 

RPD 

I 73 
I 81 
I 81 
I 80 
I 81 
I 74 
I 88 
I 69 
I 75 
I 78 
I 80 

Criteria 
RPD %REC 

1,2,4-Trichlorobenzene I 88 70 3 123 (38-107) 
Acenapthene I 99 79 2 119 (31-137) 
2,4-Dinitrotoluene I 99 79 2 147 (28-89) 

I Pyrene I 96 77 3 136 ( 35-142) 
IN-Nitrosodipropylamine I 96 77 5 138 (41-126) 
11,4-Dichlorobenzene I 89 71 4 127 (28-104) 
IPentachlorophenol I 167 89 2 147 (17-109) 
!Phenol I 124 66 4 135 (26-90) 
12-Chlorophenol I 135 72 3 [50 (25-102) 
14-Chloro-m-cresol I 142 76 3 133 (26-103) 
14-Nitrophenol I 151 81 1 ISO {11-114) 
1-----~-----~I _______________ ! _____ _ 
l ANALYST: .,., Quality Control: 

I - .,_' _kt~~~~ I !'!Ii:~ - (JAlkV 

Percent Recovery; Cone. MSIMSD - Cone. Sample 

--------------------------- * 100 
Cone. Spiked 

RPD =Cone.MS - Cone. MSD 
(------------------------) • 100 

vc,..._, ,..., 
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G C FINGERPRINT REPORT 
WORK ORDER f3334 

One gram of the solid sample 3334-09 was extracted with 
dichloromethane by the EPA 3550 sonication technique. 
Extract was centrifuged and filtered to remove insoluble 
material. Final volume was 10 mL. 

Sample extract was injected on the chromatograph with a DB-5 
megabore column, which resolves petroleum compounds from cs 
to C36, by a temperature ramp program on the chromatograph, 
and detection by flame ionization. 

Examination of the sample chromatogram showed peaks in the 
Cl4 to C28 range. The peaks observed did not match any of 
the straight chain hydrocarbon standards that were also 
analyzed, indicating that the sample did not contain 
significant amounts of natural petroleum components. 

In addition, the sample chromatogram did not exhibit the 
characteristic envelope that is normally observed in 
petroleum products. 

FIN3334 
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6.004 

6.874 

~ JI ,4~1 

2.117 

14.793 ~ 896 

5 0 
' . 

~ •• 9'8 19.!28 ;::;.., 1 ", 03 
~20.411 

',... 
22.441 22,668 

4 

26.864 
'.6!~8 

28,598 

"'· 

15.502 

32.803 

35.984 

( 
c_____ 

" 
Plot Minimum 

2.3E+04 
Plot Maxlmum 

6.2E+04 

-"- Sample ID~•.ff3334-09 

Enlarge 
I 

" Analysis Oate="."Mon Oct 14. 1991 1:25=48 pm 
"Dilution Factor=",• 100w 

"~•~ ~;1-:"."IOATA/fGC4DES 010.RES 

Tlme Range (min.) 
0 to 40 

" 
" .. 

" 
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CASE NARRATIVE 
WORK ORDER NO.3334 
INORGANICS - METALS 

Chromium was analyzed using ICP emission rather than 
graphite furnace atomic absorption. Detection limit 
criteria are met using ICP. 

Amenable cyanide was analyzed only when total cyanide was 
detected. 

91IN3334CN 
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ES-ENGINEERIIIG-SCIENCE, INC. 

IHORGAIIICS ANALYTICAL REPORT 

Client: ES SYRACUSE Work Order: 
Project: HYSEG Matrix: 

Client's IDs CGBS ss-1 CGBS SS-2 CGBS SS-3 

1300 1320 1340 
Sample Date: 10/03/91 10/03/91 10/03/91 
% Moisture, 6.82 7.39 2.81 
Lab ID, 3334.01 3334.02 3334.03 

E E E Normal 
Parameter -----------Results------------ Method Report 

Aluminum 6900. 
Antimony ND 
Cadmium 1.1 
Chromium 21. 
Cobalt 21. 
Copper 74. 
Iron 150,000. 
Lead 120. 
Manganese 540. 
Mercury . 29 
Nickel 33. 
Zinc 250. 

Amenable CH ND 
Total CH 11. 

NR- Not Required; 
ND- Not Detected 

ANALYST, 

Limit 

9600. 7600. ICP 40 
ND ND ICP 12 
ND ND ICP 1 

14. 9.6 ICP 2 
ND ND ICP 10 

32. 19. ICP 5 
27 .000. 20,000. ICP 20 

190. 13. GF-AA .6 
520. 360. ICP 3 

.73 ND CV-AA .1 
17. 13. ICP 8 

160. 51. ICP 4 

NR NR Color 1 
ND ND Color 1 

'as Not Detected 

GROUP LEADER, 

600 Bancroft Way 
Berkeley, CA 94710 

3334 
SOLID 

Units Date 
Analyzed 

mg/Kg 10/14/91 
(PPM) 10/14/91 
in Soil 10/14/91 
Dry 10/14/91 

• 10/14/91 
• 10/14/91 
• 10/14/91 
• 10/11/91 
• 10/14/91 
• 10/11/91 
• 10/14/91 
• 10/14/91 

• 10/14/91 
• 10/10/91 



- ES-EHGIIIEERIIIG-SCIENCE, INC. 600 Bancroft Way 
Berkeley. CA 94710 

IIIORGAN"ICS ANALYTICAL REPORT -
Client; ES SYRACUSE Work Order, 3334 
Project: HYSEG Matrix, SOLID -
Client's m, CGBS SS-4 CGBS SS-5 CGBS SS-6 

- 1400 1420 1440 
Sample Date, 10/03/91 10/03/91 10/03/91 
\ Moisture, 3.41 - 3.21 7.24 
Lab m, 3334.04 3334.05 3334.06 

E E E Normal 
Paramet.er -----------Results------------ Method Report Units Date - Limit Analyzed 

Aluminum. 11.000. 6900. 12,000. ICP 40 mg/Kg 10/14/91 - Antimony ND ND ND ICP 12 (PP!!) 10/14/91 
Cadmium ND ND ND ICP 1 in Soil 10/14/91 
Chromium. 16. 9.2 13. ICP 2 Dry 10/14/91 
Cobalt 11. ND ND ICP 10 • 10/14/91 - Copper 28. 21. 15. ICP 5 • 10/14/91 
Iron 34,000. 18,000. 23,000. ICP 20 • 10/14/91 
Lead 36. 15. 49. GF-AA .6 • 10/11/91 
Manganese 860. 400. 700. ICP 3 • 10/14/91 - Mercury .10 ND ND CV-AA .1 • 10/11/91 
Hickel 24. 14. 18. ICP 8 • 10/14/91 
Zinc 69. 60. 80. ICP 4 • 10/14/91 -
Total CN ND ND ND Color 1 • 10/10/91 

-
-
-
-
-
-
-
- ::,D:~ 

GROUP LEADER, (~v • v \~ ~t'. I 



- ES-ENGIIIEERIIIG-SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA 94710 

INORGl\llICS AIIALYTICJ\L REPORT -
Clients ES S'IRACUSE Work Order: 3334 
Project: NYSEG - Matrix: SOLID 

Client's m, CGBS S5-7 CGBS SED-1 CGBS SED-2 

- 1500 1104 1022 
Sample Dates 10103/91 10103/91 10/03191 
t Moisture: - 3.61 59.1 59.4 
Lab m, 3334.07 3334.08 3334.09 

E C C Normal 
Parameter -----------Results------------ Method Report Units Date - Limit Analyzed 

Aluminum. 7000. 9500. 9800. ICP 40 mg/Kg 10114191 - Antimony ND ND ND ICP 12 (PPM) 10/14191 
Cadmium ND ND ND ICP 1 in Soil 10/14/91 
Chromium. 8.8 13. 12. ICP 2 Dry 10114/91 
Cobalt ND ND ND ICP 10 " 10/14191 - Copper 18. 23. 60. ICP 5 " 10114/91 
Iron 19,000. 22,000. 21,000. ICP 20 " 10/14191 
Lead 14. 35. 96. GF-AA .6 • 10111/91 
Manganese 380. 990. 620. ICP 3 • 10/14191 - Mercury ND .36 ND CV-AA .1 • 10111191 
Nickel 14. 18. 16. ICP 8 • 10114191 
Zinc 49. 99. 110. - ICP 4 • 10114191 

Total CN ND ND ND Color 1 " 10110/91 

-
-
-
-
-
-
-
- :::.D::YL GROUP LEADER: · v· ·» I' 



- ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way 
Berkeley. CA 94710 

INORGANICS ANALYTICAL REPORT -
Client, ES SYRACUSE Work Order: 3334 
ProjectJ NYSEG Matrix: SOLID -
Client's m: CGBS SED-3 

- 945 
Sample Date, 10/03/91 
\ Moisture, 40.2 - Lab m, 3334.10 

C Normal 
Parameter -----------Results------------ Met.hod Report. Units Date - Lillit Analyzed 

Aluminum. 8100. ICP 40 mg/Kg 10/14/91 
Antimony ND ICP 12 (PPM) 10/14/91 - Cadmium ND ICP 1 in Soil 10/14/91 
Chromium 11. ICP 2 Dry 10/14/91 
Cobalt ND ICP 10 . 10/14/91 - Copper 17. ICP 5 • 10/14/91 
Iron 18,000. ICP 20 • 10/14/91 
Lead 28. GF-AA .6 • 10/11/91 
Manganese 420. ICP 3 • 10/14/91 - Mercury ND CV-AA . 1 • 10/11/91 
Nickel 17. ICP 8 • 10/14/91 
Zinc 76. ICP 4 • 10/14/91 -
Total CN ND Color 1 • 10/10/91 

-
-
-
-
-
-
-
- :::,D:~ GROUP LEADER, 



- ES-EIIGINEERIIIG-SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA 94710 

INORGAHICS ANALYTICAL REPORT -
Client: ES SYRACUSE Work Order: 3328 - Project: NYSEG Matrix: SOLID 

Client's ID, Prep 
Blank -

Sample Date: NA - % Moisture: 0 
Lab ID, Prep Blank 

Normal 
Parameter - -----------Results------------ Method Report Units Date 

Limit Analyzed 

Aluminum ND ICP 40 mg/Kg 10/14/91 - Antimony ND ICP 12 (PPM) 10/14/91 
Cadmium ND ICP 1 in Soil 10/14/91 
Chromium HD ICP 2 Dry 10/14/91 
Cobalt ND ICP 10 • 10/14/91 - Copper HD ICP 5 • 10/14/91 
Iron ND ICP 20 • 10/14/91 
Lead ND GF-AA .6 • 10/10/91 - Manganese ND ICP 3 • 10/14/91 
Mercury ND r:v-AA .1 • 10/11/91 
Hickel ND ICP 8 • 10/14/91 
Zinc ND ICP 4 • 10/14/91 -
Amenable CH ND Color 1 • 10/14/91 
Total CH HD Color - 1 • 10/10/91 

-
-
-
-
-
-
- :::,D•:z~:; 

GROUP mDER, \liliru1\~ 
~ -



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

· ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way 
Berkeley, CA 94710 

INORGANICS QC SUMMARY - LAB CONTROL Sl\HPLE - SOIL 

Work Order: 3328, 3330, 3334 

Lab ID of LCS1 
ICP, 425.66A LCS 
GF-AA, 425.67A LCS 
Mercury: 377.952A LCS 
Amenable CH 1 395.67A LCS 
Total CN': 395.61A LCS 

Date 
Analyzed LCS Cone % Rec 

Parameter LCS Result Added LCS 

Aluminum ICP 10/14/91 428.160 400 107 
Antimony ICP 10/14/91 93.398 100 93 
Cadmium ICP 10/14/91 10.918 10 109 
Chromium ICP 10/14/91 38.492 40 96 
Cobalt ICP 10/14/91 95.314 100 95 
Copper ICP 10/14/91 48.258 50 97 
Iron ICP 10/14/91 206.820 200 103 
Lead GF 10/10/91 3.8340 4 96 
Manganese ICP 10/14/91 95.138 100 95 
Mercury CV 10/11/91 .52776 .5 106 
Nickel ICP 10/14/91 94.652 100 95 
Zinc ICP 10/14/91 97.030 100 97 

Amenable CN 10/14/91 26.350 25 105 
Total CN 10/07/91 24.350 25 97 

N•Out~v 
ANALYST,,_"'1'.,.,_,:JZ. __ Da~/4,4 REVIEWER, 
File,Hl 

% Moisture: 0 

Matrix, Soil 

Units: mg/Kg 
Dry 

-QC Limits-
-- % Rec --
Low High 

80 120 
80 120 
80 120 
79 127 
80 120 
80 120 
80 120 
72 145 
80 120 
80 120 
67 127 
79 121 

80 120 
80 120 

Q. ~/,}j> Date I p,/"' '1. / ~ I 
fl' " 
' 



- !S·IIGIIBIRIRG·SC!IICI, !IC. 608 Bancroft Var 
Berkeley, C! 94710 

IIORGll!C QC SU!IIRI • !S aod KSD - SOIL - 1q/lg Dry Basis 

lork Ordu: ll28, llll, llll , lloistere:1 14.4 - !CP GI·!! llercnry Total Cl !tenable Cl llatr1x: Soil 
Lab ID Spiked, llll.19 llll.89 llll.19 llll.19 ll28.i9 
OC Batch: 425.66 425.61 lll. 952 l95.61 l95.61 Units: 1q/lq - nrr 

Date ----------le.sults---------- RPD R!D ---cone Added--- Percent - lulyted U111ptted QC Recovered 
Pa.rnetu KS Snple. KS !SD Liait KS !SD KS KSD 

- llutiDUI 19/U/U 1636l,i8 14215.89 16986.44 18 21 411.111 411. iii IC IC 
lntilony 11/14191 I. Iii 69.166 48.151 l 6 ' 21 111. iii 111. iii 6 9 I 48 I 
Cad1iu1 11111191 • 241 12.698 ll.2ll 4 21 !I.iii 11.111 12 5 1 li I - CbrotiUI 11/11191 16.lll 58.181 61.ll2 5 21 II. Iii 41. iii 114 112 
Cobalt 11114/91 11. ll5 118.259 119.349 1 21 111. Iii 111,111 117 188 
Copper 11/11191 12.163 67. 572 69. lll 3 21 51.111 51. ill 111 115 - Iron 11111191 29261.58 29191. 11 31316. 74 3 21 211. Ill 211. Ill IC IC 
Lead G! 11/11191 116.745 97.158 86,131 12 21 4 4 IC IC 
llanqanue 11111191 661.l28 741.192 656,331 12 21 !Ii.Ill !ii.iii IC IC 
11.ercury CV 11/11191 1.111 . 711 . 716 1 21 . 511 . 511 llllllll - Uc tel 11111191 11.199 123.769 125.763 2 21 111.111 !ii.Iii 117 119 
Zinc 11/14191 71.791 172.832 185.197 1 21 111. Ill !II.Iii 112 114 

- lunabh Cl 11111191 1.461 29.226 21.611 17 21 25.111 25.111 " 81 
Total Cl 11111191 I.iii 25.176 26.lte 2 21 25.111 25.llt 112 111 

-
-
-
-
-
-
-
- IC· lot Cale11lat!~sa1ple concentration is tore than four ti1e1 the spike added. 

• or I• Ou.tsidt .»c Lili.ts ,,,,. QC Lili ts for \ Rec, 75 • 125 

ll!LISl,A0-.u,.,~~ 011(,~ Rll!IIIR, ,f2/k_,/ DIIB,..Lp,L~_,/4/ 
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so). 

I I I I I I I I I I I I I · ,}/ 

~1/ CHAIN OF CUSTODY RECORD c,o 
PROJECT NO. PROJECT IIAIIE C G-JS, .:.v 2(!) I - • I .J - L. C.L --1--zo. 0 3 ,v 1 5c. C.Ou.,- __,, ,.,e,J ~ 

~p! 0-~ I!;; 
. " 0 !i 

r--,-,---,-,--,---------~zo 

~~ I DATE I TIME I ~ I ~ STATION LOCATION u 

I 

REMARKS 

I I 
0009 

~ --I~ ~-I ~s+rcd::: .. .. ··-~ ,.,~ ,~¥0:i~~/4:i~ _ ;;BfflB1%Jn I J v/- vt "1 "1 ...,j v 

ff!/. I ,- ,,~O'l> I _I~ SS-</ _ c+ 51" I S- J ;;J --1 vi .:::J .::f --f/ 
~1-1 I ·· ~,izcf-iv-1 .~i-s ct- s± 1 ,:;- 1 J .-f ::i .ff...} ,.,, 
i:tt.s 11 Jmor I ;::;rss-{~ Cf- 5-t- J S° I vi...- I v1 vi- ..-f ~ ...-,, 
'i'°.,;s I -v l1s-01>I I id 5S-7 c.t. s -1- I S- I vl....-1 ....-i .J -t ..--1- .,... 

ta"tJJ,.·1-iJI .,.,.~ 

Rellnqul1h1d -by: (Sl9noluNI) 

l~,r 
R11fnqul1h,d by: (Sl9nolure) 

R11inqul1h1d by: ·(Signature) 

~5~ 3 V ~ 

$ El:, -7..._ Cr, S+- 3 v v 
t---15E6-3 cf-,S-t- I 3 

%Dot1/T1m1 R1c1l,ed by: (Sl9notur1} 

/0;3 ;o -
Dote/Time 

Dale/Time 
"' lo L2'""'"") 

I -~ 
7 '7 

vi -t ..+ --1- ...j- --t --

Reiinqul1h1d by: (Signature) 'ciote/Tlme I Received by: (Sl9nalur11) 

Rellnqubhed by: (Slgn11ture) Oot11T1ffll-l Received-by: (Signature) 

Doto/Time 

~/4 !4,1 
_.l 

Remarks 

ENGINEERJNG-:;CJENCE INC. 
290 Elwood 0,1vis Road, Suite 312 
Liverpool, Now York 13088 
Telephone: (315) 451-9560 



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

APPENDIXF 

SSPS SCORING DATA 



-
-
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SSPS DATA ENTRY FORM 
Site Name: 

Type of Site: 

NYSEG Binghamton-Court Street (CGBSl 

Former manufactured gas plant <MGP) site 

The SSPS ranking scores for the Binghamton-Court Street site are as follows: 

- Actual Risk Perceived Risk Clean-Up 

Primar:y Scores 6.4 13.1 12.0 

- Secondary Site Scores 

-
-

Groundwater 
Surface Water 
Direct Contact 
Air 

0.0 
3.3 
9.9 
7.3 

0.0 
29.8 
13.1 
9.7 

Q 1) Site Description Former MGP Site on Court Street in the City of Binghamton 

- Comments: 

-
-
-

Q2) Service Region: 
Service Division: 
Neighborhood Type: 

Comments: 

Binghamton 
Binghamton 
Industrial/Commercial 

Q3) How is the surface water used? 

Not currently used (score = I) 

- Industrial (2) 
Recreational (3) 

-
-

_x_ 
Irrigation, food prep., or fishing ( 4) 

Drinking water (5) 

Select the appropriate answer with the highest score. 

Comments: Susquehanna River is a Class A surface water-drinking water. (USGS Castle 
Creek, Binghamton West Quadrangle, 1968; NYSDEC Surface Water Classification) - ire: 5 

-
-
- Page 1 of 15 

EJS/SY201.10.03/0006 
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Q4) For each distance, check the appropriate row to indicate the number of people using 
the downstream surface water for the highest scoring purpose above: 

Population 

0 
I to 100 
IOI to 1,000 
1,001 to 10,000 
10,001 to 100,000 
100,001 and up 

Within 
5km 
_(0) 

_(I) 

_(2) 
(3) 

_(4) 

_(6) 

Distance 
Within 
3km 
_(O) 
_(2) 

_(3) 
_(4) 

(6) 
_(8) 

Within 
1 km 
_(0) 
_(3) 

_(4) 
_(6) 

-. (8) 
_(10) 

Within 
1/2 km 
_(0) 
_(4) 

_(6) 
(8) 

.Jl.(10) 
_(12) 

Comments: Municipal surface water intake using Susquehanna River as source serving 
approximately 60,000 to City of Binghamton (NYSDOH, 1982). 

Q5) Check the appropriate downstream distance from the site to the nearest of each 
type of sensitive surface water environment 

Distance 
Outside Within Within Within Within 

Target 4 km 4 km 2 km I km 1/2 km 

Coastal wetland JL(0) _(1) _(6) _(12) _(16) 

Freshwater wetland _(0) JL(l) _(3) _(7) _(16) 

Endangered species JL(0) _(!) _(3) _(8) _(16) 

Comments: Within 4 km of the site exists a freshwater wetland - Cutler Pond (CC-11). 
(Telecon to R. Nolan, NYSDEC, June, 1991; NYSDEC Freshwater Wetlands Map, Castle 
Creek, Binghamton West 1973); and NYSDEC Wildlife Resources Center. 

Q6) What is the average slope across the site: 

x_ Less than 3 % 

3 % or greater 

5 % or greater 

8 % or greater 

Score: 1 

What is the average slope between the site and the nearest body of surface water? 
x_ Less than 3 % 

3 % or greater 

5 % or greater 

8 % or greater 
Comments: Site is graded to < 3 % slope and separated from the Susquehanna River by a 
concrete floodwall. ES site inspection 6/12/91. 

Page 2 of 15 
EJS/SYlOl .10.03/0006 
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Q7) What is the expected maximum 24-hour rainfall over a year? 
Less than 2 cm (0) 
Less than 5 cm (1) 

_x Less than 8 cm (2) 
8 cm or greater (3) 

- Comments: 5.7 cm. (USDOC Technical Paper #40). 

-
-
-
-
-
-
-
-

08) What is the distance to the nearest body of surface water? 
Greater than 2 km (O) 
Less than 2 km (1) 
Less than 1/2 km (2) 

.X. Less than 100 meters (3) 

Score: 2 

Comments: Nearest body of surface water, the Susquehanna River, is less than 100 m from 
the site (USGS, 1968). 

re: 3 

Q9) What is the physical state of the wastes within one-tenth of one meter ( 10 cm) of the 
site surface? 

.X Solid, consolidated and stabilized (OJ 
Solid, unconsolidated and unstabilized ( 1) 
Powder or fine material (2) 
Liquid, gas, or sludge (3) 

Comments: Default score-no known wastes identified within referenced area, other than 
the noted type. 

QlO) How well is the site designed to reduce runoff? 
- _ Runoff blocked by high terrain (score= 0) 

.X. Waste covered (1) 

-
-
-
-
-

Exposed waste, sound diversion system (2) 
Exposed waste, poor diversion system (3) 
Site in surface water ( 4) 

Select the appropriate answer with the highest score. 

Comments: No exposed MGP residues obseIVed. Site drainage is toward an adjacent 
storm sewer system (ES site inspection 6/12/91). 

Score: "l 
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Qll) Fill out the table below describing the wastes present within one-tenth of a meter 
(10 cm) of the site surface. If not known exactly, approximations must be made. 
Include up to six chemicals. 

Chemical Waste Concentration Established 
Values (ppm) 

Persistence 
(0-3) 

Quantity 
(kg) Name (ppm) 

l&a!! 12Q 15 4.23 
Cyanide 500 0.11 
PAHs _.8,.,9,.._ __ _ 10 0.39 
C-PAHs ~6~,0~--- 10 0,15 

Chemical Waste: Types of wastes were determined by mutual consent. They 
are defined below with C-PAHs and PAHs broken down 
into the specific compounds detected in the surface soils. 
Cyanide 
Lead 
PAHs 
C-PAHs: Benzo(a)anthracene, benzo(k)fluoranthene, benzo­
(g,h,i) perylene, benzo(a) pyrene, chrysene, indeno(l,2,3-cd) 
pyrene 

Concentration: The highest concentration detected in any of the samples used. If 
none was detected, concentration = 0. 
C-PAHs: Concentration represents the sum of the highest 
concentrations of all C-PAHs detecred. 
P AHs: Concentration represents the sum of the highest 
concentrations of all PAHs detected, not including C-PAHs. 

Established Values: Aresenic and Lead - Used the background concentrations for 
arsenic and lead from Shacklette and Boemgen (USGS, 1984). 

Persistence: 

Quantity: 

FJS/SYlOI. 10.03/0006 

Cyanide, C-PAHs, PAHs-used default values: 
Cyanide - 50 ppm (domestic land use) 

500 ppm (industrial land use) 
C-PAHs - 10 ppm 
PAHs- IO ppm 

Based on values supplied in the SSPS help screen. 

The quantity of waste represents the summation of the 
concentration of waste detected in each surface soil sample 
multiplied by the volume of soil con~ated. For each sample 
this volume was assumed to be 10 m (!Om x !Om x 10cm). 
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Q12) What is the physical state of all of the wastes at the site surface? 
.X Solid, consolidated and stabilized (0) 

Solid, unconsolidated and unstabilized ( 1) 
Powder or fine material (2) 
Liquid, gas, or sludge (3) 

Comments: Default score-based on ES site observations. 

Score: 0 

Q13) What is the distance from the bottom of the site to the top of the water table? 

Greater than 15 m (0) 
Less than 15 m (1) 
Less than 5 m (2) 

.X Less than 1 m (3) 
Site in water table (6) 

Comments: Default value-depth to top of water table is unknown and depth of bottom of 
site is unknown. 

Subsurface relief holders are known to have been used on-site (ES inspection 6/12/91. 
Aerial Photography, 1935). 

Q14) What is expected annual net precipitation? 
Less than -25 cm (0) 
Greater than -25 cm (1) 
Greater than 10 cm (2) 

.X Greater than 25 cm (3) 

Comments: 33.02 cm. net precipitation (USDOC, 1983) 

re: 3 

Score: 3 

Q15) What is the permeability of the soil between the site and the water table? 
Less than 1 x 10· 7 (0) 

Greater than 1 x 10· 7 ( 1) 
.X Greater than 1 x 10·5 (2) 

Greater than 1 x 10·3 (3) 

_ Comments: Soil maps identify silty fill material, ~lluvial deposits. Permeability not 
specified but estimated to be greater than 1 x 10· (U.S.D.A. Broome Co. Soil Survey, 
1971). 

- ~core:2 

-
Page 5 of 15 - FJS/SY201.10.03/0CKl6 
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Q16) What is the mobility of the primary chemicals in the saturated zone? 
.X. Greater than 10,000 (0) 

Less than 10,000 (!) 
Less than 100 (2) 
Less than 1 (3) 

Comments: Default value, assuming primary constituent of residues to be benzene. 

Ql 7) How well is the site designed to reduce leaching and subsurface release? 
Non-permeable barrier and no ponding (0) 
Non-permeable barrier and ponding{!) 

.X. Inadequate barrier and no ponding (2) 
Inadequate barrier and ponding (3) 

Score: 0 

- Comments: No significant ponding observed on-site. No barrier known to exist. (ES site 
inspection 6/12/91). 

-
-
-
-
-
-
-
-
-
-
-

Score: 2 

Ql8) Fill out the table below describing all of the wastes present at the site. If data are 
not known exactly, approximations must be made. Include up to six chemicals 

Chemical V./aste Concentration Established Persistence Quantity 
Name (ppm) Value (ppm) (0-3) (kg) 

VOA 
PAHs 
Cyanide 
Lead 

Chemical Waste: 

Concentration: 

EJS/SY201.10.03/0006 

7Q6,6 1 184.91 

52882 10 13,84Q,73 
11.Q 50Q 2.87 
120,0 15 49.72 

Determined to be volatile organics, P AHs, cyanide, as arrived at 
by mutual consent. 

Used the geometric mean concentrations for tar waste, and 
conversion factor for tar (gallons) to tar (weight in kilograms) 
from the GR! EPRI data base. Cyanide concentration represents 
level detected in surface soil samples. Metals concentration 
represents the highest level detected in surface soil samples which 
exceeded the referenced naturally-occurring value (USGS, 1984). 
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Established Values: 

Persistence: 

Quantity: 

Determined by mutual consent as follows: 
Volatile Organics - 1 ppm 
PAHs- lOppm 
Cyanide - 50 ppm ( domestic land use) 

500 ppm (industrial land use) 

Based on values supplied in the SSPS help screen. 

Used the Radian report to determine the average gas.production 
for the years that the site was in operation to be 157 MCF. 
This average was multiplied by the years of operation 
(58) and then by a constant (7.3) representing the ass,µmption that 
730 gallons of tar are produced for every 1,000,000 ft-' of gas 
manufactured (Radian report) and approximately 1% is lost as 
waste onsite. Multiply the resulting value times 3.9368 ( converting 
gallons to kilograms), times the concentration of the waste, 
divided by 1,000,000 ( concentration conversion factor). 

Q19) Fill out the table below describing wastes that have been detected in the nearest 
body of surface water. If wastes have not been detected, enter zeros for the 
concentrations. If a waste release was detected by sight or smell but not sampled 
analytically, an approximation must be made. Include up to six chemicals. 

Chemical Waste Concentration Government 
Name (ppb) Standard (ppb) 

VOA 
PAHs 
C-PAHs 
Cyanide 

I&l!l! 
Chemical Waste: 

21 
.81. 

1.00. 
~ 

Determined to be volatile organics, C-P AHs, P AHs, metals, and 
cyanide. 

Concentration: Determined from Surface Water Sample Analysis. 

Government Standard: Based on NYSDEC surface water classifications or as a default, 
drinking water standards. Only considered elements which 
exceeded NYSDEC ambient water quality standards and guidance 
values for Class A surface waters. 

Page 7 of 15 
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Q20) How is the groundwater used? 

_x_ 

Not currently used (score = I) 
Industrial with alternative (2) 
Drinking water with alternative or industrial with no 
alternative (6) 
Drinking water with no alternative (9) 

Select the appropriate answer with the highest score. 

Comments: Municipal supply for Binghamton is served by the Susquehanna River, and back 
up groundwater wells serving approximately 60,000. 

,re: 

Q21) For each distance, check the appropriate row to indicate the number of people using 
the downgradient water for the highest scoring purpose above: 

Distance 
Within Within Within Within On-site 

Population 5 km 3km l km 1/2 km 
0 K.._(0) _(0) _(0) _(0) _(0) 
l to 100 _(4) _(6) _(8) _(10) _(20) 
101 to 1,000 _(8) _(12) _(16) _(20) _(30) 
1,001 to 10,000 _(12) _(18) _(24) _(30) _(40) 
10,001 to 100,000 _(16) _(24) _(32) K...(35) _(45) 
100,001 and up _(20) _(30) _(35) _(40) _(50) 

Comments: Ranney well is most likely upgradient of the site, no other municipal drinking 
water wells within 5 km. downgradient of the site. (NYSDOH, 1982). 

.s. 
Q22) What is the distance from the bottom of the site to the top of the aquifer in use? 

Greater than 50 m (0) 
Less than 50 m (l) 

Less than 25 m (2) 
_x Less than 5 m (3) 

Site in aquifer (6) 

Comments: Default value; depth to bottom of site and depth to water table are unknown. 
Since groundwater is used for drinking water, the default value of less than 5 meters is 
assigned. 

,re: 
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023) Fill out the table below describing wastes that have been detected in the 
groundwater. If wastes have not been detected, enter zeros for the concentrations. 
If a waste release was detected by sight or smell but not sampled analytically, an 
approximation must be made. Include up to six chemicals. 

Chemical Waste Concentration Government 
Name (ppb) Standard (ppb) 

Benzene 12.ili 
Xylene 214.1 
Toluene fil 
Cyanide 1M.1 
Napthalene 23'.Lli. 

M 
~ 
~ 

!llM 

Benzo(a)pyrene _32_,~9 __ _ 
1!1l)_ 

Jl.l)_ 

Chemical Waste: 

Concentration: 

Benzene, xylene, toluene, cyanide, naphthalene, benzo(a)pyrene 
as determined by mutual consent. 

Geometric mean concentration derived from the GR! EPRI data 
base. 

Government Standard: NYSDEC Class GA standards for groundwater quality (6NYCRR 
Part 703.5). 

- ~core: 100 

-
-
-
-
-
-
-
-

024) Indicate the distance from the site to the nearest instance of each of the land uses 
below: 

Distance 
Outside Within Within Within Within On-

Land Use 4km 4km 2km 1 km 1/2km site 
Commercial/ 
Industrial _(O) _(1) _(2) _(3) _(6) .X.(9) 
National Parks .X(O) _(1) _(1) _(2) _(3) _(4) 
Agriculture .X(O) _(l} _(1) _(2) _(4) _(6) 
Residential _(O) _(1) _(3) _(5) .X.(8) _(15) 

Comments: ES site inspection 6/12/91. 

Score: 9 
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Q25) Indicate the number of people living or working within each of the specified 
.distances. 

Distance 
Within Within Within Within On-

Population 5km 3km 1 km 1/2km site 
0 _{0) _(0) _(O) _{0) .X(0) 
1 to 100 _{9) _{12) _{15) _(18) _{28) 
101 to 1,000 _{12) _(15) _(18) _{21) _(31) 
1,001 to 10,000 _(15) _{18) _{21) .X.(24) _{34) 
10,001 to 100,000 _(18) .X.(21) .X.(24) _{27) _(37) 
100,001 and up X..(21) _{24) _{27) _(30) _{40) 

Comments: (Donnelly Marketing Information Services, 6/91). 

re: 24 

Q26) Check the appropriate distance from the site to the nearest of each type of sensitive 
environments, without regard to direction. 

Target 
Coastal wetland 
Freshwater wetland 
Endangered species 

Distance 
Outside Within 
2km 2km 
.X(0) _(1) 
.X(0) _(0) 
.X.(0) _(0) 

Within 
1 km 
_(2) 
_(1) 
_(1) 

Comments: NYSDEC Wildlife Resource Center, 6/91. 

Q27) What is the vapor pressure of the primary wastes? 
1 x 10-5 mm Hg or less (0) 
Greater than 1 x 10-5 mm Hg(!) 
Greater than l x 10-3 mm Hg (2) 

.X Greater than 10 mm Hg (3) 

Comments: Default value for benzene, assumed to be on-site. 

Page 10 of 15 
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Within 
1/2km 
_(3) 
_(2) 
_(2) 

On­
site 
_(6) 
_(6) 
_(6) 

Score: 0 
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028) What natural or artificial characteristics of the site prevent volitization? 
Covered by more than 10 cm of soil or other impermeable barrier (score = 1) 

.X. Covered by 1 to 10 cm of soil (3) 
Uncovered contaminated soil (7) 
Covered by less than 1 cm soil (8) 
Uncovered pure contaminants (10) 

Select the appropriate answer with the highest score. 

- Comments: Soil cover approximately 1-10 cm deep (ES site inspection 6/12/91). 

-
-
-
-
-
-
-

Q29) What is the average wind speed at this site? 
Less than 2 m/s (1) 
More than 2 m/s (2) 
More than 4 m/s (3) 

X.. More than 6 m/s (4) 

Comments: Default value for New York State 

Q30) What natural or artificial characteristics of the site prevent dust production? 
Urban (score = 1) 
Woodland or forest (2) 
Grassland (4) 

X.. Open field (10) 

Select the appropriate answer with the highest score. 

Comments: Site surface unpaved, fugitive dust possible during dry periods; ES site 
inspection 6/12/91. 

=., 

~ 

- Score: 10 

-
-
-
-
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Q31) Fill out the table below describing the wastes present at the surface of the site. If 
data are not known exactly, approximations must be made. Include up to six 
chemicals. 

Chemical Waste Concentration Established 
Values (ppm) 

Persistence 
(0-3) 

Contam¼nated 
area (m ) Name (ppm) 

Lead 120. 
Cyanide 
TotalPAH1 ...8..2. 
Total C-PAH1 ..M 

Chemical Waste: 

Concentration: 

Established Values: 

Persistence: 

Contaminated Area: 

EJSISTIOI. 10.03/0006 

.Li 
~ 
10. 
10. 

@. 

.lllQ 

300 
.lllQ 

Wastes are defined below with C-P AHs and P AHs broken down 
into the specific compounds detected in the surface soils at the 
site. 
Cyanide 
Lead 
PAHs 
C-PAHs: Benzo(a)anthracene, benzo(k)fluoranthene, benzo­
(g,h,i)perylene, benzo(a) pyrene, chrysene, indeno(l,2,3-cd) 
pyrene 

The highest concentration detected in any of the samples was 
used. If none was detected, concentration = 0. 
C-PAHs: Concentration represents the sum of the highest 
concentrations of all C-PAHs detected. 
P AHs: Concentration represents the sum of the highest 
concentrations of all PAHs detected (not including C-PAHs). 

Metals-Used the background concentrations for New York State 
soils from Shacklette and Boerngen (USGS, 1984). Cyanide, 
C-PAHs, PAHs-used default values assigned at the NYSEG 
12112190 meeting: 
Cyanide - 50 ppm (domestic land use) 

500 ppm (industrial land use) 
C-PAHs - 10 ppm 
PAHs- 10 ppm 

Based on values supplied in the SSPS help screen. 

Assumed 100 square meters for composite samples (SS-1 through 
SS-4). Used visually estimated extent for Samples SS-5 (I square 
meter). Area provided is a summation for all samples where the 
chemical waste was detected. 

Page 12 of 15 



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

Q32) Fill out the table below describing wastes that have been detected in the air. If 
wastes have not beeil detected, enter zeros for the concentrations. If a waste release 
was detected by sight or smell but not sampled analytically, an approximation must 
be made. Include up to six chemicals 

Chemical Waste 
Name 

• 

Concentration: 

Concentration 
(ppm) 

• 

Government 
Standard (ppm) 

Enter the average concentration of the waste in the air. 

Government standard: Enter an applicable government standard. limit, or guideline for 
air concentratio_ns of the specified chemical. 

Comments: No air sampling conducted. 

Q33) What steps have been taken to reduce access to the site? 
Full barrier and a guard (0) 

X.. Fnll barrier (I) 
Guard (2) 
Incomplete barrier (3) 

No barrier, no guard ( 4) 

,re: 0 

Comments: Site is completely fenced; no guard on duty; ES site inspection 6/12/91. 

Score: 1 

Q34) What is the distance from the site to the nearest residence or gathering point for 
children? 

X.. 100 m or more(!) 
10 m to 100 m (2) 
0 to 10 meters (5) 
On-site (10) 

Comments: ES site inspection 6/12/91. 

EJS/SY201.10.03/0006 

Score: 1 
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-
- Q35) What is the distance from the site to the nearest groundwater well in use? 

10 km or more (1) 

1 km to 10 km (3) 

- X... 100 m to 1 km (6) 
less than 100 m (10) 

- Comments: Used score for distance from site to municipal well #3 (Ranoey Well). 

- Q36) What are the characteristics of the site wastes? 

Other types of wastes (score = 1) 

Acute, deadly toxins (4) 
- _x Carcinogens (7) 

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

Radioactive wastes (10) 

Select the appropriate answer with the highest score. 

Comments: Default value for carcinogenic P AHs assumed to be present on-site. 

Q37) Is off-site contamination evident? 

_x No (score = 1) 

Yes, has been measured (I) 
Yes, is visible (9) 

Yes, has been smelled (10) 

Select the appropriate answer with the highest score. 

Comments: No off-site contamination is evident. ES site insepction 6/12/91. 

Q38) Describe the area near the site: 

Rural (1) 

Agricultural (2) 

x._ Industrial (3) 

Commercial (4) 

Residential/Commercial (8) 

Residential (9) 

Urban (10) 

Comments: ES site inspection, 6/ 12/91 
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Q39) What is the total volume of soil that is contaminated above regulatory limits? 
_x Less than 10 m3 (1) 

More than 10 m3 (2) 
More than 100 m3 (3) 
More than 1,000 m3 (4) 
More than 10,000 m3 (5) 

Comments: Default value-no applicable regulatory limits for soils in New York State. 

Q40) How is on-site land used? 
Other (1) 
Agricultural (2) 

X.. Industrial ( 6) 
Residential (9) 

~ 

Comments: ES site inspection 6/12/91. Site used for equipment and material storage. 

I_P" 
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ENGINEERING-SCIENCE 

SITE INSPECTTON AND PRIORITIZATION 

FIEW INSPECTTON FORM 
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ENGINEERING-SCIENCE SITE SCREENING AND 
PRIORITIZATION FIELD INSPECTION FORM FOR 

NEW YORK STATE ELECTRIC AND GAS PROPERTIES 

1. Site Name: 

{qvnr s:r. /Y1S.E6. a,~P, 
' 

2. Site Location: 

CdvJJr s:r: 

3. Site Description: 

m 6 e (Hnml'a) 

4. Site Status: 

Jr1U'<Tl /) £: J !"TPiJA&G) PAl?i<J ..JC.. 

8. Accessibility: 
X-.FuIIFence 

___ Incomplete Fence 

___ No Limits to Access 

9. Average Site Slope: 
.0__..%. (See Site Sketch) 

10. Slope Aspect: 

11. Distance to Nearest Surface Water: 

;2 oD Q'.!) Miles 

12. Slope Between Site and Surface Water: 

0 % 

13. Surface Water Type: 
A$tream __ Pond 
_River __ Lake 
_Wetland __ Reservoir 

LML/FORMS/RWYSITE 

5. lnspe¢on Date/Time: 
,t._,,. l,t O'IJO 

/ 

6. Weather: 
lln,/t,/T "7s_; 4 E_ , i!IJAfZ'f • 

7. On-site Personnel 

'$' ' ")I. ' ,,, 1 ...,I 

Jo t.J.1.."tJJ.0 
g, ko""" Ml""'/ 

14. Name of Surface Water: 
5'vTQ 11&J&NJY(\ i2,q,cg 

15. Direction of Flow or Drainage: 

<:;Ali;Z: 

16. Land Use: 
___ .Rural. ______ Commercial 
___ ,Agriculture ____ Residential 

.,2(.._Industrial X Urban 

17. Distance To: 
Commercial ,il!l :r' ~ Mi. 

Agricultural Mi. 
Residential Ft. @j. (. 8 , .. ) 
School -"- Ft. 0 ( 1.t .;,i) 

lS. Adjacent Pro.pertyTv;:1) North. [w,erzMA,;) 
St:.Ot&P 111,;-,-Rt. South 

R11>fR S.5 East 
l0l<Al3'A ]7t,w,ni . est 

&YJNfMIN•tU:: A lit ' W 

19. Additional Observations: 

~/0/?/ 
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SURFACE WATER AND GROUNDWATER 
CLASSIFICATIONS AND STANDARDS 

New York State 
Codes, Rules and Regulations 

Title 6, Chapter X 
Parts 700-705 

__, ...,.. 
New York State Department of Environmental Conservation 

-· --- ---- -- --··· -- . ------------------
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Table I. 

TABl.t: I 
CLASSIF'JCATIONS AND STANDARDS OF QUALITY AND l'lJRJTY wmrn ARE ASSIGNED TO TI-IE WATERS OI<' TH~ 
SUSQUEHANNA RIVER BORDERING OR FLOWING TIIROlJGHTIIEOOUNTIEs OF TIOGA, BftOOME, CHENANGO, 

DELAWAJlE AND(fl'SEGO 

I 

Wnten, 
lndeK 

Number 
N=• Deocr1pUon 

M'l' .. ,. 
No. 

a= Stllllde.rds 

Su.squehll.llila River 

Susquehanna River 

Susquehanna River 

Susquehanna RI ver 

Susquehanna River 

From New York·Pennsylvanla 
State line near Waverly, New 
York, to3.0milesdowruitnnm 
from west em boundary of 
Owego Village. 

From 3.0 miles dowil.'Jtream (rom 
western boundary ol Owego 
Village to ea.stern boundary of 
Owego Village. 

From eU.'Jtern boundary of 
Owego VIiiage tonogu.-Broome 
County boundary line southwest 
of Ernllcolt VIUage. 

From Tioga-Broome County 
boundary line southwest of 
Endicott Village lo Rock 
Bottom Dam ln Binghamton, 
New York. 

From Rock Bottom Dam In Binghamton, 
New York, lo one mlle southea.st of 
bridge that crosses the Susquehanna 
River at Conklin, New York. 

M-14 

M-14 
M-Hi 

M-15 

B 

C 

B 

M-15 C 
M-t6c 

M-16c A 

M-16d 

B 

C 

B 

C 

A 
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BROOME COUNTY 

ID NO COMMUNITY WATER SYSTEM POPULATION 

Municipa( CommunJIV 

1 Afton v, I lage !Chenango Co, Page ·22). 
2 Applewood Acres. .280 . 
] Binghamton Citv. . 60000. 
4 Chenango Water D,str,ct RI- .2072. 
5 Chenango Water District ;tJ. 680. 
6 01enango Water D,str,ct '7. .NA. 
7 Chenanoo Water Distr,ct ;t111. . 272. 
8 Chenango Water District #14 

(Woodland Park). .225. 
9 Conk I in Water o,strict #2. 1868. 

10 Deoos,t V, I liH)'e. 1897. 
11 Endicott Mun,c1pal Water works. 45000. 
12 Hillcrest Water Oistr,ct #1. 3 356. 
13 Johnson City Water works. 17126. 
14 Keeler Avenue Water Assoc,at1on. . 104. 
15 K1rk1,1ood Water Oistr,ct #4. 256. 
16 Lisle Vi I I age. . 500. 
17 Masler w.1ter Supply, 90. 
18 Pennview (Chenango Water D1str1ct #10).35. 
19 rs1ver Road water Assoc,nt,on, 
20 Riversir1e Co-oo Water Assoc111t ion. 
21 RLinacre Estates ( Ct1enango water 

District #11). 
22 Vesta 1 water District 1/1. 
23 Vestal water Qjstrrct #4. 
24 Vestal water District #5. 
25 Wh I tney Po, n t Vi I I age. 
?6 Windsor Vi I uioe. 

Non.Municipal Communrty 

27 Binghamton Mobile Estates. 
28 Blue Ridge Mob, le llome Park. 
29 8il1e Stone Mob, re llome Pnrk. 
30 Bo I ebruchs Mob i I e Home Park. 
31 Country Court Mobile Home P;ir~. 
32 Country Estates Mob, le Home Co,irt. 
33 Country Manor. 
31.i D&GTra,lerPark. 
35 0e!to<e Mobile Park. 
36 Edison Road Mobile Court. 
37 Fenton Mob, le Estates. 

.40. 
. 110. 

. 180. 
. 8 760. 
.3700. 

900. 
1100. 
1400. 

. 250 . 
15. 
30. 
25. 

. NA . 
. 170 . 

60 . 
. 25 . 
. 60. 
150. 

38 Forest Manor Resident,al oeve1opment. 
39 rorestv,ew Mob, le Homes l'ark. 

. 210. 
200. 
150. 

i,o Fountii,n Bleau Court. 
111 Glenda 1e Court. 
112 Creen Va I !ey Mob, le LodQe. 
113 Haist Mob, le Home P:irk. 

H;iyes SPcrv,ce Co!lrt 
Heaths Tra 11er P;irk. 
11,ckory Ridge Trc11ler /';irk. 
Hillside Pnrk. 
Hust Trailer Park. 
Kirk.,ood Trailer Park. 
Lakeside Lodge. 
Li 11 ian Diamond Tn1j fer Park. 
Maine Mobi !e Court. 
Manns Mob i I e Commuo I tY. 
Maple Run Mobile Home Pnrk. 
MBM Mob i I e Home Court. 
Meadows Mob i I e Home P;i rk. 
Mount Ettrick Terrace. 
Mount Mobile Home Community. 
Mountain View Mobile Home Park. 
Nanticoke Va! ley Mobile court. 
0ccanum Fa I Is Court. 
0rshals. 
Pennv,ew Apartments. 
Perts Mobile Home Park. 
Pride Manor Mobile Home P;irk. 
Rush Trailer Park. 
Shady Maple Tra,1er Park. 
ruscarora Mob1 le Vi I lage. 
Twin Acre Terrace. 
Valley Vista. 
Village Court. 
Virginia City Mobile Home Court. 
Wal Mar. 

360 . 
. 30 . 

. 120 . 
. 80 . 

. 36 . 

. lJO . 
. 1,6. 

NA. 
NA. 
60 . 

. NA . 

. NA . 

. NA . 

. NA . 

. NA . 
. NA . 

. NA . 
. NA . 
. 63 . 

. • NA . 
. 270. 
. NA. 
1000 . 
. 68 . 

. • tlA • 
. NA . 

. . NA . 
. . 60 . 

. 40 . 
. 34 . 

. 44. 
NA. 
NA. 
24. 
IIA . 

44 
45 
/16 
47 ,,. 
49 
50 
51 
52 
53 
54 
55 
56 
57 
'8 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

Westview Tra i !er Park. 
Whispering Pines Mobile 
Wooded Estates. 

Home Court. .NA. 
. NA. 

PAGE 20 

SOURCE 

. Wells (Springs) 
.Wei Is 
.Susquehanna River, \:,'e_lls 
. 'iie I Is 
. \.le I Is 
.Wei !s 
. We I Is 

. Wei Is 

. We I Is 
.Big Hot low Brook Reservoir, \-/ells 
.Wei Is 
. We I Is 
.Wet Is 
.Wei Is 
. We 1 Is 
.\./el Is (Springs) 
. We I Is 
.We! Is 
. We I! s 
. We I Is 

. We I Is 
, We I IS 
. We I Is 
. We Ifs 
. We f Is 
.Wei Is 

.Wei Is 

.Wei Is 

.Spr,ng 

.Wei Is 

.Wei Is 

.We I Is 

.Wei Is 

.Wei Is 

. We l Is 

.Wei Is 

.Wei Is 

. We! Is 

.Wei Is 

. We I Is 

.Wei Is 

. We I Is 
, \.le I Is 
. \.le I Is 
. We I Is 
.We 11 s . "'e I Is 
.Wet Is 
.Wei Is 
.Wei ts 
. We! Is 
.Wei Is 
.Wei Is 
. We! Is 
.Wei Is 
. We I Is 
. We! Is 
.Wei Is 
. We I Is 
. \.le I Is 
.Wei Is 
.Wei Is 
. \.le f Is 
.Wei Is 
.Wei Is 
. We I Is 
.Wei Is 
.Wei Is 
. We! Is 
.Wei Is 
.we 11 s 
.Wei Is 
. We I Is 
. We/ Is 
. We I Is 
.Wei Is 
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ENGINEERING-SCIENCE 

SITE INSPECTION AND PRIORITIZATION 

FIELD INSPECTION FORM 

6/12/91 
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ENGINEERING-SCIENCE SITE SCREENING AND 
PRIORITIZATION FIELD INSPECTION FORM FOR 

NEW YORK STATE ELECTRIC AND GAS PROPERTIES 

1. Site Name: 

_(oomr sr. IY.,5Ef 4:tbP · 

2. Site Location: 
(O:;fi t: SI. 

3. Site Description: 

m" r (h;1,·M;l) 

4_ Site Status: .. ,., ,; f,<igi<,) r:J{,_,,, 
JN/Ccnuf: -- r,,J&t£) 

8. Accessibility: 

LF'ull Fence 
Incomplete Fence 

No Limits to Access 

9. Average Site Slope: 

~ (See Site Sketch) 

10. Slope Aspect: 

11. Distance to Nearest Surface Water: 

:J, a) •lD Miles 

12. Slope Between Site and Surface Water: 
___ .,_, __ % 

13. Surface Water Type: 
_,Xsrream __ Pond 

_River __ Lake 

_Wetland __ Reservoir 

LML/FOR.\1S/RWYSITE 

5. Inspection Date/Time: 
£1 ,,. I ,1_ O'lJG 

6. Weather: 
;Jl'l1INT /SI ~E ; j/Jl-fl'-I 

7. On-site Personnel 
'5 . p ~"' ,,, 11 ✓ 
;r:: 6J7tt()JD 
g' b,l'.;N'60J""') 

14. Name of Surface Water: 

S1,s4: 11.,;JJ.9.t:,1NA t.2..t!H-i?. 

15. Direction of Flow or Drainage: 
e,.,$. r· 

16. Land Use: 
Rural Commercial 

_Agriculture Residential 

~Industrial X Urban 

17. Distance To: 

Commercial LJi);T. ~ Mi. 
Agricultural l. Mi. 
Residential Ft. @.i. (. 8 "~' 
School "'- Ft. @ ( 1., ,;ti) 

18. Adjacent Property ~,o~!) North [W•C"Th11A.,; T es· ) 

5e@P (1?r..rf)t. South 
JR(li,!<Jf=,R~-:;;:;;-;:;z.;;;:~ 

lOLY:1t;3',4. 1ii,,tHS()1a::i,J. East 
--- r -Jt West &1&NfJ1fNJ;,Jr: .4 I 

19. Additional Observations: 

~f{..;/7/ 
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TECIINICAL PAPER NO. 40 

RAT1\1FAJ_,L FREQUENCY ATLAS OF THE lJNITED STATES 
✓ 

for· Durations from 30 l\1in11tes to 24, Ilonrs and 
Return Periods from 1 lo JOO )'-cars 

P,rp11rr<I !>r 

DAVID n,. IIEIISIIFIELD 
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D LAKE EVAPORATION 

--~ r- r -- MEAN ANNUAi. I.AKE EVAPORATION -· 

c' 
(In Inches) \ 7 -

• " " " " '.', ~j """· 

\

\\ "i-\- ··[',;._,_,. ,.;,,\ I 
- \l ---, I!: ' '-, \ ' : -, ~ - ,, ~ ~ ,, ' ' ' 

'\ • •.:.-.;""··. L ' ...-\ • 

. ' ': • ..., . \ \:-)~ ~· _,.('"'-- - <: - :-: - ' - - -'-'" ,~ ,A, _, \ ), " .... ~ ~-; . -~~' 4,.,. I ,M~-·" 

Ji
,,-::- 1, \ - "'-.,-( ' ....... ___ • ,.;; r,;:r:-: ti -- -!"<'.'\,' 

, ~ -~, ~"' , ~ -·· ·'t- -- .. _ J ''"'-~ I .. ,. J.::.; • 
• (:·'Z • -~ 1---. ·---.:1 i\ ~ i. . ~----,JX 

"'I , L - -'•--s. - - • r•£:......-:n ••;.. ,, t 

-~.=--- J ,/[•~<,' ~~,{;: ~ ~\••l, ~:-":f.~:0·•~• / ~-: . .--" ,, __ __. 
•,;:;;.,,--- -\ •,~, \ I •- - ~- • _O -

~,l/f:i,1/,'..,.--'c -"• · -~- ~-. 1' ' - l· • l ,,.,~ • ;, , Af..\, ' {";'51 - -"~ ' I ' --1, .. -•-1 -- ,Ji ~ilt' .. ,,,.,,(,/(r;';':-:~\ ;:,,- -,,·"C1_'. ... ·,~-,1; /. ·_ 0 

! /;// " i \ • a (, • .. , .• - \:I . ,,-}., 
. 111('~~

1
: .. _ . \\ \ ,, 1

---~~ _ -~'!_[f -~;-~'" \~. - - - :i.--•-.·· (·,-,;½ - • 
~:,--- ~ ... '' 1\/\..¾~c::-·,1' ·.;1.-~~-~~ -~~- . <ri,, ~' \ 

I ~ ,,.;... - < r· 
.. -- , ,.~-, .. - , :- " 0 .. -· • I ' ' -, .. ,_._.... . ~ 

--·~ .. ___ ,I' 
LI I "',/ ,.,,,.,,~

1
1~"- \i'' · ,· ,- I" .. ' 4 -

!"::-"'F(i\\-~; ~- .. ~ ;,1\1~,-, ~\ J(~1~ ) '~!~ ,--::.1J-'€<, ;.z:' ·.. \-~~'::• ts " :0-:1 •• -- · /I- · ·, !~~ ~i;; ~ 
1 \ . \ - ·- .. 1\ v .. li'r-::, \ 

• L; ~ - f.•-,,,~<-k . 11""-t 1----i ... , · · · · . . . '1. <) -I ~- I!--- 1,:4~ - · ~!i!), '·=;, :1 11 · ' ' '' ' I -~ ... - _ ,- ---t,=_.=;,cc=, :c,-'1:L,f ... ,;,-"- - \ \ . -~ ' -- • " a, - -
J,..~ t I I ,,,,. ...... .:.;: . 

Plate 2,,•i'.- I ,-~-.:~· - ==!'. _ ~ Based on period 194 -55 
1 ---- ,.,, • - .: • • • ,,'--''"'..:.:....:...- - k -----:i -- .. 
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SOIL SURVEY 
Broome County, New York 

UNITED STATES DEPARTMENT OF AGRICULTURE 
Soil Conservation Service 

In cooperation with 

CORNELL UNIVERSITY AGRICULTURAL EXPERIMENT STATIO~ 

;/ 1JRLi1L 
/ , . 
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:5oil ,,,,m•,; und map symbob 

.\ldcn: :. A _________________________ _ 

(For Chippewa part, ~cc Chippcw:1 ~cnL'>I.) 

.\Jluvi,il bIJd. Ad ___ _ 

_\.mot: :.-o __ ' 
--· ·---------, 

Br:o.ccvil!e: Sr_ 

Caua>"t-rai:?.. CJ B, C:iC. __ 

c..:.,ttar:111e:11- CcC. CcD. CcE ____ _ 

l'lw11a11u:c, ChA_ ChC. ChO, ChE _______ _ 
(Fur !Inward p:irt, M'C llowiird >'Cri1..-s.) 

l"hipp,·w:L CpB .. _ ----1 

L'1t!n·rs: C:uB. CuC. CuD_ 

(',1r and ti!] laud~ Cv. Cw. Cy_ 

!.hltow :~s. 0,1C ... _ 

Huw:ird __ 

L•Jrdstowu- ldB. ldC. LdD. Lo£. lrF, lsE __ _ 
{For '1,p1:u1:a part of lo£. lrF and lsE. ~'-'l' 

{)q11:u.::i _,prJl's.) 

:',.lade land . .osmitar}· land fill: Mf __ ·······------· 

:',.brclin: '.~hB. MhC. MhO, MhE. MmB, MnC. 
,'A r.O r.• •F. 

(F~r Chcnanito part of MnC and MnD, .,cc 
Chenani.:o ~t•nl',<. For Catt,a.rnngus part of 
Mr.=- st·c C:111:irnugus series.) 

:',.[iddlcbury: Ms ___ . __ ............... _____ _ 

SOIL SURVEY 
BROOME COGXTY. ::-l"EW YORK 

Depth to 
bedrock 

fl. 

..Jc+i 
' I 

:.!+i 

1-:.! 

.·,+ 

:,+ 

.i+I 
I 
! 

.i+ 

4+ 

•+ 

.-,+ 

,·,+ 
I 

:2-:H~ 

-">+ 

,+i 

l){'pth to 
~f>MOnal 

high 'i\",iti•r 

table 

.Ft . 
0 

0-:.!+ 

1-2 

P:-2 

l 'f-3 

:2:H 

3+ 

0-l 

1-1% 

1-·> 

3+ 

:.?-:n~+ 

sing sieve--

Depth 
from lO 

,11rface, 
I J'\O, ZQQ 

{0.074 
mm.) 

l'crmca­
bilit~· 

Reaction 
Available 
moisture 
capacity 

.) 

1----------1---'­
Jn.pnin.ofooall 

o. 17-0. 2,", 
0-l 

l0-
:20-

60-70 
60-70 
50-60 

[,.. p,rhT. 
0. W-2. O 
o. :m-u. 63 

,;a. 20 

,,, 
5. 5-6. 0 
5. 0-6. 8 0. 17-0. 20 
6. &--7. 0 fa. q' 

- .. I. - · · · · - -•- · · · · - - · · · · · ·· · · · · · · -- ·I··· - · ·• • •··· 

, l 
. 0-,i 

. •i 
5 

0-Io 
lS--ff 
"-41 
o-i2° 
'"i 
(}-~ 

28--5:f 

" o-~o 
:m-in 

;b 
O-l\5 

55-70 

35-50 
50-70 

60-90 
30-60 

50-65 I 
30-40 I 

15-25 j 

0-lO I 

60-70 
50-60 

0. 63-2. 0 

0 63-2. 0 
<O. U3 

I), 63-2. O 
<Jl. ij:J 

0. 63-2. U 
<U. 6:l 

O.li:H;.:; 
>fi. ~ 

0. '.!-2. 0 
<O. 2 

4. 5-5. 5 

,",. 0-6. 5 
.'i. 0-6. 5 

4 .. ·,-5_ .,., 
.-,. j--6, 5 

.-,. 0-5. 5 
:",. 0-.'i. ;) 

.'i. 0-6. 0 
i"i. 0-7. 6 

"· 0-6. 0 
,;_ 6-6. 4 

0. 15-0. 18 

0. 18-0. 20 
0. 15-0. 17 

a•o. 1s-o.20J 

0. l 5-0. 20 I 
- - 0. 13-0. 17-i 

o. 07-0. 10 I 
0. 20-0. 23 _ 

L,-•1 
'0 40-5,i 0. f,:!-:2. () I .i. 0-5. i"1 0. 17-0. 20 

2Z:~5 30-45 <O :.? I ;,. 2-7. 0 ··-··-------1 
______ J-- -------- -- -- ______ ' __________ ------------• 

~o ;o-9o o. u:i-:2. o ;,_ o-s. o o. rn-n 20 1 zt, 30-60 <O. :20 :,. 0-6. 5 ............ , 

15 
(}-2i0 

21H1f 
10 

40-5']0 

()-2! 

12-30 i 
3-25 I 

5-20 I 

55-70 

:.?. 0-tf. :l 
fl 63-(j. :i 

-....,G_ 3 

0. 6:l-'.!. 0 

.-,_ 0--6. 0 

.',. :i-6. 5 

I. 0-7. 6 

:;. 0-5. 5 

i 
' 0. 17-0. '_lfl I 

o. 12-0. 15 I 

0. 17-0. 20 I 

·: · to 
l !f-2 j 0-185 

50-60 
45-55 

0. 6:l-2. 0 
<o. 20 ~: Z:} ~ I.-~-~:=~·-=~-

1-lJ~ 

1S-711 

' IOO 
0-<I ., 

! 

65-85 0. 63-6. 3 5. 5-6. 5 0. 18-0. 23 
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- uu1u1c.1..1.1;y 1•1ar.Kt; 1...-.1.11y .1.11.1. orma-c-.iu11 uc.1. v .i.r..;~::s 

A Company of The Dun & Bradstreet Corporation 

cNGINEERING SCIENCE 
-REA 1 = COURT ST/BRANDYWINE AV, BINGHAMPTON, NY 

REA 2 = COURT ST/BRANDYWINE AV, BINGHAMPTON, NY 
.,REA J = COURT ST/BRANDYWINE AV I BINGHAMPTON, NY -
rivate Sector Employment 

~ocio-Econornic Status Indicator -
-
-
-

:ipulation: 
1995 Projection 
1990 Estimate 
1980 Census 
1970 Census 
Percent Change, 
Percent Change, 

1970-1980 
1980-1990 

990 Population 
% White 

by Race: 

% Black 
% Other 

- -l; Spanish 

990 Population by Age: 

' 0 5 - ' 0 

0 -
6 13 

-
-
-

% 14 17 
% 18 
% 25 
% 35 
% 45 

- 24 
- 34 
- 44 

% 55 -
% 65 + 
Median 
Median 

54 
64 

Age 
Age 

Total Population 
Adult Population 

980 % High Sch Grads or Some College 
98 □ % College Graduates 

1980 Median School Years Completed -
-
-

ouseholds: 
1995 Projection 
1990 Estimate 
1980 census 
1970 Census 
Percent Change, 
Percent Change, 

1970-1980 
1980-1990 

~980 Household Population 
..J.980 Households w/ Children under 18 

980 Households w/ Persons over 65 

AREA 1 
5,949 

24 

2,959 
3, 126\ 

':r;-ss2 
4,306 
-16.8 
-12. 7 

89.1 
8.0 
3.0 

1.7 

8.8 
11.3 
4.8 
8.4 

19. a 
13.8 
7.9 
8.1 

17. 8 
33.7 
42.3 

41.5 
4.1 

11.02 

1,381 
1,422 
1,518 
1,585 
-4.2 
-6.3 

3,572 
438 
457 

- L L a 
1. 2. a 
1. 3. a 

Ring: 
Ring: 

0.5 mile(s): 42.1025 75.8978 
1 mile(s): 42.1025 75.8978 

Ring: 3 mile(s): 42.1025 75.8978 
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_.t,Lew York State Department of Environmental Conservation 

Wildlife Resources Center 
Information Services 
700 Troy-Schenectady Road 
Latham. New York 12110-2400 

Ms. Tracey A. Weibezahl 
ES Engineering-Science, Inc. 
290 Elwood Davis Road, Suite 312 
Liverpool, New York 13088 

Dear Ms. Weibezahl: 

June 5, 1991 

w 
Thomas C. Jorting 
Commissioner 

We have reviewed the Significant Habitat Program and the Natural 
Heritage Program files with respect to your request for biological data 
concerning potentially hazardous waste site investigations for a site as 
indicated on your map, in the City of Binghamton, Broome County. 

We did not identify any potential impacts on endangered, 
threatened, or special concern wildlife species, rare plant, animal or 
natural community occurrences, or other significant habitats. 

The absence of data does not necessarily mean that rare or endangered 
elements, natural communities or other significant habitats do not exist on 
or adjacent to the proposed site, but rather that our files currently do not 
contain any information which indicates the presence of these. Our files are 
continually growing as new habitats and occurrences of rare species and 
communities are discovered. In most cases, site-specific or comprehensive 
surveys for plant and animal occurrences have not been conducted. For these 
reasons, we cannot provide a definitive statement on the presence or absence 
of species, habitats or communities. This information should not be 
substituted for on-site surveys that may be required for environmental 
assessment. 

This response applies only to known occurrences of rare animals, plants 
and natural communities and/or significant wildlife habitats. You should 
contact our regional office, Division of Regulatory Affairs, at the address 
on the enclosed list for information regarding any regulated areas or permits 
that may be required (e.g., regulated wetlands) under state law. 

If this proposed project is still active one year from now we recommend 
that you contact us again so that we can update this response. 

Enc. 

~ 
Burrell Buffington 
Significant Habitl✓/n/. 

New York Heritage Program is supported in 
part by The Nature Conservancy 

? 
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NOTES : 

1. HORIZONTAL GRID DATUM IS BASED ON N 10,000 AND 
E 5,000 AT CP-1. 

2. VERTICAL DATUM IS BASED ON 8.M. 854 - STANDARD 
U.S.C.& G.S. DISK SET IN SOUTHW£ST RAILROAD BRIDGE 
ABUTMENT STAMPED "A 109 , 1935" ; BINGHAMTON 
WEST, 1973. 

3. UTILITIES SHO'M-1 ARE VISIBLE SURFACE FEATURES ONLY. 

4. 

5. 

ALL BEARINGS AND DISTANCES SHOi'tN ON BOUNDARIES 
AR£ DEED CAUS UNLESS OTHER'MSE NOTED. 

ELEVATIONS SHO'M'J ALONG CURB LINES ARE TAKEN AT 
THE TOP OF CURB. 

6. LOCA110N OF BUILDING IN NORTHEASTERLY CORNER OBTAINED 
FROM AERIAL PHOTOGRAPHY. 

/ 

ERIE - LACKAWANA R.R. 
(VAU£Y RAILROAD COMPANY; 

(REPU1EO OV.WER) 

CAD MAPPING BY : JUUAN J. WOLOSZYN 

CHECKED BY : G.D.R. / LA. V. / J.E.H. 
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