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1.0 EXECUTIVE SUMMARY

Task VC of New York State Department of Environmental Conservation (NYSDEC)
Love Canal Remedial Project has been performed to provide additional informa-
tion regarding the geology, hydrogeology, and contaminant distribution at the
Love Canal (Canal) site (see Figure 1-1) and to establish a long-term monitor-
ing program for detection of potential migration of contaminants away from the
Canal, principally in groundwater. The information and data collected will be
used by NYSDEC and others in the evaluation of existing remedial measures,
decisions regarding other possible remedial actions, and assessments of risk

posed by the contaminants in issues of habitability.

This report describes tasks performed to gather data and establish a long-term
monitoring program. It presents the data and interpretations regarding contam-
inant distribution, potentials for migration, and the effects of remedial
measures now in place (e.g., the barrier drain and the expanded cap over the
Canal site). Due to the extensive information gatherea and compiled and the
diverse objectives of Task VC, the information has been divided into three
separate reports. This report is the primary one for the project and contains
summaries of the other two. The second report is a compilation and description
of water quality data generated in the first year of the monitoring program.
The third report reviews modifications made to the groundwater model developed

for use in Task VB based on additional information gathered in Task VC.
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NYSDEC contracted the E.C. Jordan Co. (Jordan) and its subcontractors to

provide a scope of work which included:

o collection of soil and water samples for chemical analysis;

o making borings to collect geologic information;

o installation of piezometers to collect hydrogeologic data;

o installation of wells to serve as a long-term groundwater monitoring

network; and

o presentation and interpretation of information collected.

In addition, NYSDEC provided Jordan with additional data with which to make
more complete interpretations of conditions at the site. NYSDEC and Jordan
worked together on all aspects of the project. Due to the phased nature of the
p;oject, field work was performed in three separate periods beginning in

October 1985, and ending in November 1986.
The major accomplishments and findings of Task VC include the following:
o A network of monitoring wells along the perimeter of the Canal has

been established in both the overburden soils and in the shallow

fractured bedrock to permit long-term monitoring of the groundwater.

1.87.34
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The perimeter of wells appears to be at a distance which is beyond
significant migration or presence of Love Canal related chemicals.

No dioxin was detected in soils sampled at perimeter well locations.

The site geology has been more clearly defined. More data has been
obtained for the glacial till unit which appears to exhibit a wider
range in grain size and permeability than has been previously

described.

Borings were completed in the Canal waste materials, encountering a
variety of wastes including non-aqueous phase liquids (NAPL), munici-

pal trash, ash, and chemical sludges.

The bottom of the Canal was determined at 12 locations along its
length and indicated a depth of between 7 to 16 feet below original

ground surface.

Soil samples taken below the wastes in the Canal showed varying
degrees of alteration by the emplaced waste, ranging from no visible

effects to highly stained and altered clays and silts.

Records of leachate flow to the treatment plant suggest that the
expanded cap has reduced infiltration to the barrier drain system by
about 40 percent. Remaining flows to the drain may originate as
upward seepage in the vicinity of the drain or from permeable zones

which conduct recharge from areas beyond the cap to the drain.
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The barrier drain is exerting a sigﬁificant influence on the poten-
tials for groundwater flow in the vicinity of the drain. However,
the present data base is not extensive enough in time to be able to
predict the rate at which this influence will expand or the ultimate

range of its influence.

Hydrogeologic data suggests that the permeability of the glacial till
varies over a range of 3.4 x 10-7 to 5.0 x 10-* cm/sec. Additional
instaliations have been placed to monitor the till in the more
permeable areas and also where the till is thicker (in the southeast

section of the site).

Flow directions in the bedrock are apparently quite variable and are
influenced by the relative strengths of the factors which control the
direction and flow rate--the head of water in the Niagara River and
the recharge of the aquifer at the Niagara Escarpment. Present
(1986) flow directions to the south-southwest are thought to be
&ominant, and that the locations of bedrock monitoring wells are

appropriate.

Traces of Love Canal related compounds were detected in samples
collected from surface water and sewers. The contaminated sediments
in creeks have not been removed yet, and traces of contaminants
remaining in sewers is not unexpected. Continued monitoring has been

recommended.



o Analysis of samples of sewer backfill materials at five locations
indicated significant contamination at only one location, near the

intersection of Frontier Avenue and the former 99th Street.

Recommendations for frequency of water sampling and for parameters for analysis
have been presented in accordance with interpretations of the present data
base. The schedule for monitoring is flexible in that it specifies further
analysis for confirmation of contaminants detected and for periodic re-evalua-
tion of the program as well as when any significant changes are instituted at
the Canal (e.g., modifications of operating or storage conditions). Recommen-
dations have also been made for continued monitoring of water levels in select-
ed piezometers to observe the expanding influence of the barrier drain and cap
on groundwater flow potentials, and also to investigate the sources of remain-

ing flow to the barrier drain.

1.87.34
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2.0 INTRODUCTION

2.1 PROGRAM OBJECTIVES

This report presents the results of Task VC, Implementation of a Long Term
Monitoring Program, of the Love Canal Remedial Project. Task VC was designed

to address four major objectives. These were:

Objective A. To provide information for evaluation of the present and continu-
ing effectiveness of remedial actions including: 1) the existing barrier
drain; 2) the synthetic membrane and extended clay cap; and 3) the utility

cutoff walls.

Objective B. To provide information for NYSDEC to facilitate implementation of
system(s) to assess the present and long term environmental quality of the Love

Canal area.

Objective C. To facilitate assessment of the extent of contamination outside
the Canal as a result of lateral migration of chemicals through the ground and

groundwater.

Objective D. To provide data for NYSDEC to make an evaluation of remedial
alternatives including the no action alternative to remediate any contamination

identified outside the Canal.

1.87.34
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Task VC consisted of 3 phases: Phase I - installation of monitoring systems
and collection of samples; Phase II - installation of supplemental monitoring
systems, installation of borings and piezometers into the Canal, and analysis
of monitoring well samples; and Phase III - additional sampling and analysis
and preparation of the first year long term monitoring data report. The
original contracted scope of Task VC was modified because of changes in the
scope of the Phase II exploration program requested by the United States
Environmental Protection Agency (USEPA) and NYSDEC and additional costs result-
ing from New York State Department of Labor determination that the Task VC

program was subject to New York State Public Works Law.
2.2 Phase I

Phase I explorations commenced in September 1985 and continued into the Fall

and Winter. Phase I of Task VC included:

Y

1. The installation of 32 long term perimeter monitoring wells around
the periphery of the site at a distance estimated, on the basis of
available information, to be beyond the present apparent limit of

migration of chemicals from the Canal;

2. Installation of 52 nested piezometers to provide measurements of
piezometric heads in the soil units in the vicinity of the barrier
drain to evaluate the effects of the barrier drain and recently

expanded capping system;

1.87.34
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3. Installation of 11 bedrock monitoring wells to investigate for the
presence of chemicals or the potential for contaminant migration

through the aquifer in the fractured dolomite underlying the site;

4. Review of preliminary geologic and water level data for the purpose
of improving the locations for monitoring wells originally proposed.
This review of preliminary data formed part of the basls for recom-
mendations of work items for the Phase II (Spring 1986) field activi-

ties of Task VC; and

5. A draft interim report of Phase I findings and recommendations for
Phase II.
2.3 Phase II

Phase II explorations commenced in April 1986 but were interrupted by labor
union interference after approximately 10 days of field work had been complet-
ed. Although negotiations failed to resolve these problems, Phase II explora-

tions were recommenced and completed in November 1986. The Phase II work

included:
"
1. The installation of six additional perimeter wells;
e
2. The installation of 10 additional nested piezometers. These were located

in existing nests to provide additional measurement of piezometric heads

between the barrier drain and underlying bedrock; in the former swale

1.87.34
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where it passed north of Colvin Boulevard; and in the thick sands and

fills at the south end of the Canal near Frontier Avenue;

3. Completion of intermediate and shallow bedrock wells (10210B and 10210C,
respectively) to complement the deep bedrock monitofing well (102104)

installed at the south end of the Canal in Phase I;

4. Installation of two borings within a former swale which transected the
north central section of the Canal to-investigate the nature of the fill
soils, depth of the swale, and the potential effect upon contaminant

migration;

5. Installation of four borings and two piezometers in suspected disposal
pits adjacent to the Canal to investigate the depths, materials, and fluid
levels within the suspected disposal pits;

6. Installation of 12 Canal borings and 11 piezometers to investigate depth

of fill, materials, and fluid level within the former Canal;

7. Installation of a boring and piezometer to investigate alleged berms

within the former Canal;

8. Review of the modeling effort conducted for the Task VB project with

regard to the new data gathered during the Phase I field work; and

10
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9. Preparation of written reports presenting data gathered, findings regard-
ing the implementation of the long-term monitoring program, and a review

of the groundwater model developed in Task VB.

2.4 Phase III

Phase III originally included the gathering and analysis of additional water
samples. This phase was deleted to accommodate the influence of increased
costs incurred in Phase II due to scope changes and interference of work by the

local labor union.

2.5 Project Operation Plans

All proposed work for Superfund sites must be documented in project operations
plans which must be approved prior to undertaking work. The project operations
plans for the Phase I (1985) and Phase II (1986) program consisted of a work
plan, a site specific health and safety plan (HASP), and a Quality Assurance
Project Plan (QAPP) for each phase of the Task VC project. The plans, individ-
ually drafted for each phase, determined the conduct of all field related
operations as well as defining the scope of applicable protocols for subcon-
tracted laboratory work. Additionally, a Health and Safety Plan Addendum,
identified as HASP Addendum Appendix I, was added to supplement the Phase I
Task VC HASP. The HASP Addendum dealt specifically with health and safety
provisions to be in effect during the installation of the Canal wells. Drafts
of these documents were submitted to NYSDEC and EPA for review and comment.

Modifications to the plans as required for approval by these agencies were

11
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made, and final plans were revised and approved prior to the commencement of

field activities in October 1985 (Phase I) and May 1986 (Phase II).

12
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3.0 EXPLORATION PROGRAM

3.1 INTRODUCTION

The exploration program at Love Canal consisted of Phase I and Phase II activi-

ties. The Phase I e#ploration program conducted by Jordan consisted of five

subtasks:
o Perimeter Survey;
o Contaminated Area Borings and Wells;
o Nested Piezometers;

o Bedrock Wells; and
o Survey to locate explorations and obtain well and piezometer eleva-

tions.

The Phase II exploration program consisted of the following subtasks:

o Additional Perimeter Survey Wells;

o Additional Nested Piezometers;

o Completion of Bedrock Well Installations;

o Canal Borings and Piezometers; and

o Survey to locate and establish elevations for Phase II installations.

Jordan contracted John Mathes and Associates (Mathes) of Columbia, Illinois to

make borings, install monitoring wells and piezometers, and excavate test pits

13
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as outlined in the Task VC Phase I and Phase II Work Plans. The survey work
was subcontracted to E.S. Richards of Williamsville, New York and is discussed
in Section 3.9. Excavation of test pits, part of the original project scope,
was canceled as a result of increased costs due to the State's ruling that the

prevailing wége rates would apply to this project.

Mathes mobilized three drill rigs, drilling tools, decontamination equipment,
and personnel to the Love Canal site on October 8, 1985, to join with Jordan

- personnel and begin Phase I exploration activities. Drilling began on October
10 and continued in 10-day work shifts until December 12, 1985. Demobilization
of drill rigs and associated equipment began December 10, 1985, and continued
until winter weather conditions forced termination of demobilization opera-
tions. Some drums of waste materials, all within the fenced area of the Canal,

could not be relocated until the spring.

Mathes mobilized two drill rigs to the site again on April 28, 1986, and began
drilling for the Phase II program on April 30, 1986. However, work on the
Phase II exploration program was temporarily suspended due to harassment by a
local labor union and to await a labor dispute ruling by the State. Unsched-
uled demobilization of Mathes and Jordan personnel and equipment occurred from

May 14 to May 16, 1986.

On November 5, 1986, Mathes mobilized one drill rig and related equipment and
personnel to the Love Canal site to complete the Phase II work. Drilling began
on November 6 and continued in three work shifts until November 25 when the

scheduled Phase II explorations and demobilization were completed.

14
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3.1.1 General Procedures

During Phase I and Phase II exploration programs, a Jordan driiling monitor was
assigned to each drill rig. The monitor observed drilling operations, logged
the geology of the borehole as observed in split spoon or tube soil sampling,
provided sampling criteria for the driller, and assisted in collecting soil

L samples. In addition, a field operations coordinator was present at the site
to assure coordination between drill rigs, adherence tc health and safety
requirements, adherence to drilling specifications, uniformity in documenta-
tion, and adherence to decontamination procedures. NYSDEC also had representa-
tives present during the field operations. Occidental Chemical Corporation
(OCC) had representatives present to obtain samples from boreholes adjacent to

and into the Canal.

Decontamination of drill rigs and drilling tools, including split spoons, was
accomplished with a high pressure steam wash at the equipment decontamination
pad located at the south end of Love Canal. Decontamination of small drill
tools and soil sampling tools was generally conducted at rig side with the
exception of activities related to the Canal wells where equipment was steam
cleaned between use. Decontamination procedures used during the exploration
program are detailed in the site Health and Safety Plan and HASP Addendum
Appendix I, the Quality Assurance Project Plan, and the drilling contract

technical specifications.

All drilling fluids, decontamination fluids (no acetone was used for decontam-

ination), and borehole soil cuttings generated during the exploration program

15
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were disposed of as outlined in the Health and Safety Plan and drilling con-

tract technical specifications. All solids were drummed, labelled, and placed

in storage at Love Canal. Clarified water was discharged to the Love Canal

treatment plant collection system.

Ambient air conditions were monitored at all boring locations using an HNU or
Photovac TIP photoionization meter. All scil samples taken from boreholes were
scanned with a photoionization meter for the presence of volatile organic

vapors.

3.2 PERIMETER SURVEY

Twenty borings and twenty monitoring wells were completed at Love Canal and
four borings and four monitoring wells were completed at the 93rd Street School
during the Phase I perimeter exploration program. Six additional borings and
six monitoring wells were completed at the Love Canal site as part of Phase II
of the perimeter survey (see Figure 3-1). 845 linear feet of soil drilling and
629 linear feet of well installation were completed during the Phase I and
Phase II perimeter survey; Generally, the purposes of these borings and wells
were to: 1) identify geologic conditions around the perimeter of Love Canal
and at the 93rd Street School; 2) obtain soil samples for laboratory chemical
analysis and visual classification; 3) obtain groundwater samples for laborato-
ry chemical analysis; 4) assess the distribution of contaminant migration from

the Canal; and 5) establish a network of monitoring wells to be used for

16
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long-term monitoring of the groundwater at the perimeter of the Love Canal

site.

3.2.1 Borings

The depth of borings made for the perimeter survey ranged from 15 to 36 feet
below the ground surface (see Table 3.1 in Appendix B). The soil borings were
made with 4.25-inch inside diameter hollow stem augers. Continuous split spoon
and/or tube soil samples were taken from the ground surface to the bottom of
each boring. Soil sampling was conducted in accordance with the sampling
protocols described in the QAPP. Soil samples collected for laboratory chemi-
cal analysis were generally collected at two depths: 1) from original ground
surface to a depth of two feet; and 2) at the sand/clay interface. Additional
soil samples for chemical analysis were collected from the glacial till at
locations selected on the basis of elevated HNU readings. Approximately 50

soil samples from these borings were submitted for analysis.

3.2.2 Monitoring Wells

Groundwater monitoring wells were installed in boreholes at all perimeter
survey boring locations. A summary of the well installations are presented on
Table 3.1. The well screens were generally 10 feet long and sand packs around
the screens ranged from 12.0 to 31.0 feet in length, depending on the thickness
of the overburden soils. Perimeter wells 7132, 9113, 9118, and 9122 were
installed to monitor the till only, while other installations intercept all

overburden strata.

18
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3.3 CONTAMINATED AREAS BORINGS AND WELLS

Previous investigations by EPA and Jordan had encountered contamination in
soils at or beyond the perimeter fence at the north and south ends of the
Canal. The purpose of this subtask was to place monitoring wells at a distance
judged to be beyond the extent of known significant contaminant migration.
Samples from borings were screened in the field using a gas chromotagraph to

aid in proper placement of wells.

Thirteen borings and eight monitoring wells were completed at Love Canal during
this subtask. A summary of pertinent boring and well data is presented in
Table 3.1. The purposes of the borings and wells were to: 1) further assess
the distribution of contamination encountered during the Task VA project;

2) obtain soil samples for field gas chromatograph (GC) screening for volatile
organic compounds; 3) obtain soil sgmples for laboratory chemical analysis;

4) obtain soil samples for visual classification and geologic interpretation;
5) obtain groundwater sampleslfor laboratory chemical analysis; and

6) establish monitoring wells in areas beyond significant chemical contamina-
tion (meeting NYSDEC guidance, see Appendix F) to become part of the Long Term

Monitoring Program for the Love Canal site.

3.3.1 Borings

The soil borings were made with 4.25-inch inside diameter hollow stem augers.
Continuous split spoon and/or split tube soil samples were taken from the

ground surface to the bottom of the boring. Selected soil samples from split

19
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spoons and/or tubes were screened in the field for volatile organic compounds
using a gas chromatograph (GC). If the GC screening did not detect volatile
organic contamination, then a well was installed in the borehole. If contami-
nants were detected at levels exceeding NYSDEC guidance (Appendix F), the
borehole was backfilled with a bentonite/cement slurry and a new boring was

drilled further away from the Canal and the area of detected contamination.

Three borings were placed near manholes to obtain soil samples from sewer line
trench materials in Phase I, and two additional borings were made in Phase II
to obtain soils samples from sewer line trench materials. The sewer borings
(SB-1, SB-2, SB-4, SB-5, and SB-6) were completed to depths of about 10 feet to
provide additional data to assess the potential for migration through the storm
sewer line backfill materials. Proposed boring SB-3, located at Frontier Ave.
and 101st Street, was canceled because inspection in the field indicated that
this location would not yield relevant data. The locations of the completed
borings are shown on Figure 3-1. Two soil samples were taken for analysis from
each boring, one at mid-depth and the other near the invert elevation of the
sewer line as determined by actual inspection and measurement. Addi;ional soil
samples were taken if there were visual or photoionization meter indications of

the presence of contamination.

3.3.2 Monitoring Wells

Groundwater monitoring wells were installed in boreholes at borings 7161, 8106,

8110, 9130, 9140, 10105, 10115, and 10125. These wells form part of the

20
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perimeter monitoring system. A summary of the monitoring well installation

data is presented in Table 3.1.

3.4 NESTED PIEZOMETERS

Fifty-two borings with piezometers were completed at the Love Canal site during
Phase I. A total of 1,163 linear feet of soil drilling and 1,278 linear feet
of piezometer installation was completed for Phase I. The borings and piezome-
ters were completed to: 1) assess piezometric conditions existing within
geologic units adjacent to the barrier drain; 2) obtain soil samples for visual
classification and geologic interpretation; and 3) obtain soil samples for
selection of specimens by Occidental Petroleum Corporation (OCC) for laboratory-

chemical analysis.

In addition to borings and piezometers installed in Phase I, 11 borings with
piezometers were completed at the Love Canal site as part of the Phase II
exploration program. The Phase II borings and piezometers were completed to: -
1) provide data to allow an interpretation of the ground water gradient adja-
cent to the barrier drain, particularly between the drain and the underlying
bedrock; 2) provide additional groundwater data to evaluate the depth and
hydrogeology of the swale north of Colvin Boulevard; and 3) evaluate the
potential for groundwater to flow to the barrier drain through the thicker sand
and fill deposits encountered south of Frontier Avenue during the Phase I

nested piezometer and perimeter exploration program.
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3.4.1 Borings

The borings and piezometer nests are identified as 1150 through 1154 series
nests, 1170 through 1174 series nests, 1180 through 1184 series nests, and 1190
through 1194 series nests. The borings were designated with an "A", "B", "C",
"D" or "E" suffix. Generally this designation indicates the deepest ("A") to
the shallowest ("E") boring in a nest. Table 3.1 presents a summary of bore-
hole and monitoring well data. The depth of the borings ranged from 7 to 41
feet below ground surface. The soil borings were made with 4.25-inch inside
diameter hollow stem augers. Split-spoon samples or five-foot split-tube
samples were taken continuously from the ground surface to the bottom of the
deep ("A" suffixed) boring in each well nest. Normally no soil sampling was
conducted at the "B", "C", "D" or "E" suffixed boring locations. However,
additional soil samples were occasionally collected at "B" borings to confirm

placement of piezometers in the appropriate geologic formation.

3.4.2 Piezometers

A single piezometer was installed in each borehole at each nested boring
location. The piezometers were identified with designations identical to the
borings. The deep piezometers ("A") were positioned in glacial till. In
general, the ("B") piezometers were positioned in the lower soft silty clay and
the "C" piezometers were positioned in the upper stiff silty clay. The "D"
piezometer was generally positioned in the upper fractured stiff clay or fill.
The well screens and sand pack generally ranged from 1.0 to 1.5 and 2.0 to 2.5

feet in length, respectively. As nearly as possible, particularly within a
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series, similarly suffixed wells were placed at the same elevation within a
geologic stratum to permit relatively direct comparison of piezometric data.
This was considered important since the relatively low hydraulic conductivity
of the geologic materials would permit significant vertical hydraulic gradients

to exist.

Piezometers 1161E, 1171C, 1180C, and 1191C were installed specifically to
provide another data point near the barrier drain to facilitate interpretation
of the influence of the drain on groundwater flow. Thus, the letter designa-
tions do not correspond with the pattern established for the other designa-
tions. These piezometers are installed slightly below the respective perimeter

drain pipe elevation.

3.5 BEDROCK WELLS

Thirteen bedrock borings with monitoring wells were completed. A summary of
pertinent data is presented in Table 3.1. The bedrock borings and wells were
completed to: 1) evaluate the hydrogeologic characteristics of the Lockport
Dolomite at selected locations both near the soil-rock interface and throughout
the dolomite bedrock unit; 2) obtain groundwater samples for laboratory chemi-
cal analysis; 3) obtain rock core for visual classification and possible visual
identification of potential contamination, particularly non-aqueous phase

liquids (NAPL); and 4) become part of the Long-Term Monitoring Program.
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3.5.1 Borings

The depth of the bedrock borings ranged from 46 to 222 feet below ground
surface. The borings were made with 4-inch inside diameter flush joint casing
and standard wash boring techniques. Borings 10210A, 10210B, and 10210C were
advanced through overburden soils to bedrock using 6.25-inch inside diameter
hollow stem augers. This provided space to facilitate reaming of the bedrock
core hole diameter to 4.875 inches. Split-spoon soil samples were taken at
5-foot intervals from ground surface to the bedrock surface. No split-spoon
samples were taken from borings 10225B and 10205A. Upon encountering bedrock,
the borehole was flushed with clean water and rock coring commenced using clean

potable water.

Si§ shgllow bedrock borings (7205, 8210, 9205, 10205, 10220, and 10215) were
advanced approximately 15 feét into bedrock using an NX size core barrel, and
borings»??lo and 10225C were advanced approximately 30 feet into the bedrock.
Multilevel bedrock borings (3 borings per location) were installed at locations
10210 and 10225. The multilevel bedrock borings at locations 10210 and 10225
were designated with an ngt "ﬁ", or Gb" to indicate a deep, intermediate or
shallow boring, respectively. Deep borings 10210A and 10225A were advanced 184
and 181 feet through the Lockport Dolomite to the top of the Rochester Shale,
respectively, using an NQ wireline core barrel. Packer tests to determine
permeability of the rock, were performed in the deep borings at 50-foot inter-
vals as the borehole was advanced. After completion of coring operations, each
multilevel boring was reamed using a tricone drill bit to allow for proper

placement of the monitoring wells. Intermediate borings 10210B and 10225B were
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advanced to 106 and 139 feet intc bedrock, respectively, using a tricone bit.
No rock core was recovered from the intermediate or shallow borings in the rock

well nests.

3.5.2 Monitoring Wells

Groundwater monitoring wells were installed in the bedrock boreholes at all
completed boring locations. Pertinent data regarding the well installationms
are presented in Table 3.1. The depth of the single monitoring wells below
ground surface ranged from 44 to 82 feet. The wellscreens were 10 feet long
and sand packs around the screens ranged from about 12 to 49 feet in length.
Multi-level wells were installed in separate boreholes at locations 10225
(A,B,C,) and 10210 (A, B, C). The well screens were 10 feet long and the sand
packs for the multilevel wells ranged from 25 to 44 feet in length. A bentonite
pellet seal approximately 2 feet thick was placed in the annular space of each
borehole above the sand pack. The remaining annulus above the bentonite pellet

seal was filled with bentonite/cement grout.

3.6 CANAL BORINGS AND PIEZOMETERS

Twenty one borings and fifteen piezometers were completed interior to the Love

Canal barrier drain system. Specific installation locations consisted of the
following:
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o Swale borings (SW-10 and SW-20);
o Disposal pit borings and piezometers (DP-10 through DP-40);
o Canal waste borings and piezometers (CW-series); and

o Berm boring and piezometer (BRM-10).

Three Canal waste borings with piezometers and one swale boring were made
during the period April 26 to May 7, 1986. From November 5 to November 26,
1986, an additional seventeen borings were completed and twelve piezometers

were installed at various locations along the Canal.
The general objectives of the Canal borings and piezometers were to:

1. Provide fluid level data within the former Canal for use in evaluation of

the effectiveness of the barrier drain and capping system;

2. Provide information regarding the nature and integrity of geoclogic depos-
its immediately below waste materials to assess the potential for wastes

to migrate downward and into the dolomite bedrock; and

3. Provide samples of soils and wastes to allow physical characterization of

the materials encountered in the borings.

Borings on the cap covering the Canal required penetration of the 40-mil High
Density Polyethylene (HDPE) liner overlying the Canal prior to drilling. The
Canal boring locations were provided with HDPE boots to create portals through

the liner for the hollow stem augers while otherwise protecting and maintaining
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the integrity of the liner as shown as Figure 3-2. The installation of the
HDPE boots was performed by Secured Landfill Contractors (SLC) of Lockport, New

York, prior to beginning the drilling operatioms.

Boot installation locations were initially selected by NYSDEC from existing
plans and in conjunction with Jordan and with concurrence of Occidental Chemi-
cal Corporation which had requested to participate in explorations of the
Canal. Subsequent to the temporary delay in the Phase II program, examination
of aerial photographs by NYSDEC indicated that the Canal was narrower in the
South section than the previous maps had indicated. Additional boots were
placed 55 feet to the west of the initial locations in the Southern sector to
increase the probability of penetrating the Canal. However, the Canal appeared
to become very narrow (about 30 feet wide) at the extreme south end and two
additional borings, CW-105 and CW-108, were required to locate the Canal in
this area. For boots that were not used, the liner was left intact, the boot

trimmed to near ground surface and filled with cement.

Boot installations had been prepared at locations CW-100 and CW-110 to provide
for pairs of nested piezometers. It was believed that the Canal might have
been excavated deeper at the South end and that, if stratification of waste and
fill materials was evident, a shallow piezometer at each of these locations
might provide valuable information regarding either perched water and/or
vertical hydraulic gradients within the waste materials. However, as the Canal

did not appear to be overexcavated at these locations, and stratification was
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not apparent, the proposed shallow piezometers, CW-100B and CW-110B, were not

installed.

The area around the boot installation was covered with liner material, plywood,
and plastic sheeting to contain potentially con;aminated subsurface materials
and prevent their contact with the ground surface as shown on Figure 3-3. The
boring was made with dedicated 4.25-inch ID hollow stem augers inside the
protective 10-inch diameter casing which extended at least 6 inches beneath the

liner.

As each Canal boring was advanced, continuous 2-foot long split-spoon samples
were collected beginning approximately four feet below the ground surface to
the bottom of the borings. The split-spoon samples were logged by a Jordan
representativeJand then released to representatives of OCC, United States
Environmental Protection Agency (USEPA) and NYSDEC for geologic logging and

collection of samples for future chemical analysis by others.

3.6.1 Swale Borings

Two swale borings, SW-10 and SW-20, were made in an attempt to locate a former
drainage swale that traversed the northern end of the Canal (see Figure 3-1).
The swale borings were completed to obtain information on the depth of the

swale.

Borings SW-10 and SW-20 were 17 and 25 feet in depth, respectively, having been

advanced deep enough to confirm undisturbed soils below the fill. Samples of
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soil obtained from the swale borings were collected by representatives‘of
Occidental Chemical Corporation, USEPA and NYSDEC for chemical analysis or
reference. Jordan representatives collected a reference sample of the undis-
turbed soils encountered at the bottom of each swale boring for retention by
NYSDEC. Upon completion, two feet of pelletized bentonite was placed in the
bottom of each boring and the remainder of the boring was backfilled with

bentonite/cement grout.

3.6.2 Disposal Pit Borings and Piezometers

Four disposal pit borings (DP-10, DP-20, DP-30, and DP-40) were made in an
attempt to locate suspected separate disposal pits existing outside of the
limits of the Canal proper, and, if located, to determine the depth and charac-
teristics of waste materials deposited within the pits. Boring locations are

shown on Figure 3-1 and pertinent data presented in Table 3.1.

Piezometers were installed in DP-10 and DP-20. The depths of the piezometers
below the ground surface weré 26 and.17 feet, respectively. The well screens
of eéch piezometer were one foot long and sand packs ranged from 2 to 3 feet in
length. Piezometers were not installed at locations DP-30 or DP-40 since waste
materials were not evident at these locations. Borings DP-30 and DP-40 were
sealed with approximately two feet of pelletized bentonite and the remainder of

the borehole was backfilled with cement/bentonite grout.
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3.6.3 Canal Waste Borings and Piezometers

The Canal borings and wells are identified as CW-10, CWw-20, CW-30, etc.,
through CW-90 and CW-100A, CW-105, CW-108, and CW-110A. Locations of the wells
are shown on Figure 3-1 and relevant exploration data presented in Table 3.1
(Appendix B). The Canal borings ranged in depth from 17.5 feet to 29.5 feet as
measured from the surface of the recently (1984) emplaced cap. In:general,
soil samples were collected in continuous two-foot intervals. Each Canal

boring was terminated upon encountering native undisturbed soils.

Upon completion of the boring, a bentonite pellet seal approximately two feet
in thickness was placed at the bottom of the boring. In jar tests, bentonite
pellets exhibited swelling even in contact with the NAPL. Possible
non-swelling resulting in a poor seal had been a concern. A single well was
installed in each borehole location. The wells were identified with the
corresponding boring location number. The screen and sand pack of each well
was generally positioned entirely within fill materials of the Canal and below
the original (pre-1976) ground surface elevation. Well installation data is

summarized in Table 3.1 (Appendix B) with detailed logs in Appendix H.

3.6.4 Berm Borings and Piezometers

Two borings and piezometers, BRM-10 and BRM-20, were scheduled to penetrate
alleged berms in the Canal. Locations for BRM-10 and BRM-20 were selected from
aerial photographs. The purpose of these borings was to characterize and

assess the type and condition of soil materials which make up the alleged
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berms. BRM-10 (see Figure 3-1) was advanced to 5 depth of 23.5 feet and a
piezometer with a 10-foot screen interval and 13-foot long sand pack was
installed in the boring. BRM-20 was canceled as the proposed location of
BRM-20 did not differ from CW-60 by more than five feet. CW-50, however,
appears to have encountered silty clay and clayey silt fill materials its

entire depth.

3.7 MONITORING WELL AND PIEZOMETER CONSTRUCTION

Monitoring wells and piezometers installed at Love Canal during the Phase I and
Phase II exploration program were constructed using threaded, flush-joint,
2-inch inside diameter, Schedule 5, type 304 stainless steel pipe. Well and
piezometer screens installed in the exploration program were stainless steel
wire wrap with 0.010-inch wide slot openings. The screened portions of the
wells installed in the contaminated area borings, perimeter survey borings
(except 7132), Canal piezometers and bedrock borings were 10 feet in length.
The séreened éortions of piezometers installed in the nested borings, DP-20,
and CW-110A were one foot in length. Each monitoring well installed in a
perimeter survey boring or contaminated area boring was backfilled with silica
sand to within approximately five feet of the ground surface and a bentonite
pellet seal approximately two feet thick was placed in the borehole annulus

above the sand pack.

The annulus of each nested piezometer was backfilled with silica sand to a

minimum of one-half foot above the screen section and a bentonite pellet seal
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approximately two feet thick was placed above the sand pack. The length of the
entire sand pack for most nested piezometers was kept to about two feet or
less. The remaining annulus was backfilled with bentonite slurry to the ground
surface. All shallow bedrock wells were installed in a similar manner as the
nested piezometers. The annulus around the deep and intermediate bedrock well
screens was backfilled with silica sand to approximately 20 feet above the
screened section. The remaining annulus abo&e the sand pack was filled with

bentonite slurry tremied into the borehole.

The annulus of each Canal waste piezometer, disposal pit piezometer, and berm
piezometer was backfilled with silica sand to a minimum of 0.5 feet above the
screened section. A bentonite pellet seal, a minimum of two feet in thickness,
was placed above the sand pack. The remaining annular space was filled with

bentonite/cement grout.

A protective steel casing with a locking cap was provided for all wells and
piezometers installed at Love Canal during the Task VC program. The protective
steel casing was sealed about three feet into the ground with premix concrete.
Additionally, at well and piezometer locations installed in the NYSDOT LaSalle
Expressway right of way, flush to the ground valve boxes were installed over
the standard four-inch diameter protective casing. At each Canal boring and
piezometer, the bentonite/cement grout was allowed to settle and set up for
approximately 24 hours. The Canal borings or piezometers were then completed
by filling the remaining annular space to the top of the HDPE boot with premix

concrete.
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Monitoring wells installed\in the perimeter survey, and bedrock explorations
were developed to remove fine sediments and to create a good hydraulic connec-
tion with the groundwater system. Development of the perimeter survey wells
was accomplished by conventional pumping of the wells. The nested piezometers
were developed by air lift methods. Development of the bedrock wells was
accomplished by both conventional pumping and by air lift methods. Due to the
viscous and toxic nature of non-aqueous phase fluids generally encountered in
the Canal borings, piezometers installed in Canal waste borings, disposal pit

borings, and berm borings, these installations were not developed.

3.8 TEST PITS

Two test pits were scheduled for the Phase I exploration program. These were
to be made in "clean'" areas beyond the perimeter of the extended clay and
synthetic cap for the purpose of observing the structure of the weathered clay.
In situ sampling and testing of the weathered clay was to be done if deemed
safe and practical. The Phase I test pit program, however, was postponed due
to lack of site access clearance and inclement weather conditions. The test
pit program was tentatively rescheduled for the Spring 1986, Phase II program.
However, the entire test pit program was canceled due to labor problems and

budgetary constraints.
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3.9 SURVEY

The firm of E.S. Richards (Richards) of Williamsville, New York was subcon-
tracted by Jordan to conduct a survey to determine location and elevation of
all explorations completed during the Phase I and Phase II programs. The
survey was referenced to a U.S. Geological Survey (U.S5.G.S.) benchmark located
at the Loye Canal treatment plant. The benchmark elevation is 575.86 feet
above mean sea level (MSL). Protective casing elevations and monitoring
well/piezometer riser elevations were surveyed to the nearest 0.01 foot while
ground surface elevation was determined to the nearest 0.1 foot. The horizon-
tal locations of the explorations were initially referenced to an assumed grid
system established by the surveyor. The assumed grid system established a
baseline defined by masonry nails set by Richards at the intersections of
Frontier Avenue and 100th Street and of Colvin Boulevard and 100th Street.
Information provided by NYSDEC has permitted the subsequent calculation of
location coordinates referred to the New York State coordinate system. Explo-

ration coordinates and elevations are included in Appendix B.

A site plan was prepared by Richards at a scale of 1 inch equals 100 feet on
the basis of the survey and base map provided by Jordan and NYSDEC. The site
plan shows ;he location of explorations, roads, the treatment plant, limits of
the Love Canal cap, and perimeter fence. Richard's site map (Figure 3-4) is

included in a pocket at the end of this report (Appendix G).
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4.0 SAMPLING

4.1 INTRODUCTION

Both soil and groundwater samples were collected for chemical analysis during
this program. Soil samples were taken to assess the presence of Lo&e Canal
related contaminants in soils at each of the locations selected for perimeter
well installation. Following the well installation, up to three rounds of
groundwater sampling for chemical analysis were conducted through the Contract
Laboratory Program (CLP) to establish a data base for the long-term monitoring

program.

4.2 SOIL SAMPLING

The initial locations for monitor wells along the perimeter of the Canal were
determined by assessing two factors. The first was that contamination was
believed not to have migrated further than the security fence along much of the
east and west perimeter line. These locations were presumed to be uncontami-
nated subject to verification by analysis of samples. In other areas, particu-
larly along the north and south ends, where the barrier drain is closer to the
fence, no such presumption was made. In areas where contamination was more
probable or known to exist from Task VA explorations, a screening procedure was
used to determine appropriate initial locations for wells. A boring was

installed at the perimeter and soil samples were taken. A gas chromatograph
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(GC) was then used to screen the samples for the presence of volatile organic
compounds which would tend to be more mobile in the environment than
semivolatile organic compounds. When there was an indication of significant
contamination, another location for the well was selected at a greater distance
from the Canal and the process repeated until acceptable conditions in soils
were encountered. Once these conditions were met a boring was made, a well
installed, and soil samples collected for analysis by the CLP laboratory as at
other locations. This procedure resulted in siting wells 7161, 8106, and 10113
at a greater distance from the Canal than the originally proposed locations

nearer the fence.

In areas believed to be uncontaminated, soil samples were obtained at each
perimeter well location to assess the presence of Love Canal related contami-
nants. If the analyses had indicated the presence of such contaminants signif-
icantly in excess of NYSDEC guidance (see Appendix F) for the initial placement
of the perimeter wells, a new location would have been selected at a greater
distance from the Canal. At least two samples were taken at each location, one
at the original ground surface and the second at the interface of the fill and
fractured clay. It was believed that these intervals would be most likely to
show the presence of contamination due to spills or runoff (the surface sample)
or by groundwater transport (the deeper sample). If there were indications of
contaminants at other depths in a boring, as indicated by elevated PI readings

and/or staining of the soil, additional samples were collected for analysis.

In addition, five borings were completed into trench backfill materials of

selected sewer lines near the Canal (see Figure 3-1). Samples were taken at
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mid-depth in the trench and at an elevation equal to the invert of the sewer

pipe as determined by measurement in the opened manhole.

The samples were submitted to the CLP laboratory for analysis for HSL organic
compounds, including dioxin. The sample identification numbers correspond to
the well locations or sewer borings. The results of the analyses are presented

in Section 6.3.1.

4.3 WATER SAMPLING

Water samples collected for analysis for the long-term monitoring program data
base were primarily of groundwater from the perimeter and other selected
monitoring wells. Samples were also taken of selected surface water and sewer
locations. Three rounds of sampling and analysis were performed for most
perimeter wells (depending on the date of installation). Sampling events took
place in: 1) December 1985 and January 1986; 2) April 1986; and

3) November 1986. Three surface water and five sewer samples were collected
only during the third sampling event. Samples were also collected for the four
monitoring wells installed at the 93rd St. School. These wells have been
included as part of the long-term monitoring program although this status may
change in the future depending on the outcome of the recent study being con-
ducted there. Samples were sent to the CLP for analysis for HSL volatile,

semivolatile, and pesticide/PCB organic compounds.
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A detailed description of the long-term monitoring program and the first year
data appears in a separate report, 'Love Canal Long Term Monitoring Program:
First Year Monitoring Data Report' (Jordan, February, 1987). A summary of the

assessment of the first year's data from the program appears in Section 6.3.2.
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5.0 ANALYSES

Due to the sensitive nature of the site, it was decided that the highest
quality data base possible would be required. To meet this need and to in-
crease the number of compound§ analyzed for (the priority pollutant list
chemicals have been typically analyzed for in environmental samples at the
Canal), analysis for hazardous substance list (HSL) compounds was requested by
laboratories participating in the USEPA contract laboratory program (CLP) for

both soil and water samples.

CompuChem Laboratories (CompuChem) was the analytical subcontractor for the
Phase I soil samples and the first round of groundwater samples. Although the
data produced by CompuChem was satisfactory, the Phase II analytical subcon-
tract was put out to competitive bid. As a result of the solicitation, Nanco
Laboratories (Nanco), the low bidder was awarded the primary analytical subcon-
tract for the Phase II work and the second and third water sampling events. In
addition, it was deemed advisable to increase the quality assurance for the
project by splitting samples at approximately the ten percent level. CompuChem
was awarded the secondary analytical subcontract. This also provided continui-

ty in the data base from the first to subsequent rounds of analysis.

Soil and water were analyzed for HSL volatile, semivolatile, and pesticide/PCB
organic compounds according to existing CLP and NYSDEC protocols. Soil samples

were also analyzed for the presence of dioxin.
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Trip blanks, sampler blanks, duplicates, and replicates were provided as

required for quality assurance for water samples through the CLP and NYSDEC
protocols. Similarly, duplicates and replicates were provided for the soils
samples. These quality control samples complement the internal controls on

analytical quality as provided for in the CLP by the participating laboratory.
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6.0 EVALUATION

6.1 SITE GEOLOGY

In the discussion of the site geology that follows, thicknesses of and depths
to materials in the vicinity of the Canal are taken relative to original ground
surface prior to the placement of the cover over the Love Canal site by NYSDEC.
With the exception of isolated features, such as drainage swales or mounds of
soil, the general topography of the site prior to excavation of the Canal or
area development, was between elevations 573 and 575 feet (MSL). A discussion
of the regional geology and geologic history has not been included since it
would only repeat previous reports (e.g., the Task VB report by Jordan,

April 1985). The following section is a discussion of the influence of the
newly acquired data on previous interpretations of the site geologic setting.
Where recent information either fill previous data gaps or contradict prior

interpretations, a more detailed discussion is included.

6.1.1 Fill and Silty Sand

The uppermost soil unit encountered at the site consists of a combination of
fill materials and silty sand. As shown in Figure 6-1, the fill material is a
relatively thin veneer over a silty sand to sandy silt throughout most of the
site area. In general, the fill materials consist of a reworked mixture of

sands and silts, with minor amounts of gravel and debris. The fill originated
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largely from grading operations associated with building construction and
subsequent demolition that occurred at the site, and also as backfill materials
around underground utilities, foundations, and road subgrades. Additionally,
fill materials were apparently placed in former drainage swales of'which the

major one is shown in Figure 6-2.

Underlying the fill materials, or occasionally exposed at the surface, are fine
sands and silts that are probably glacio-fluvial or alluvial in origin. The
sands are generally light brown to brown, fine to medium-grained, uniform, and
compact. Mottling, caused by seasonal fluctuations in the water table, was
observed in some of the sands and silty sands. These deposits range from
predominantly clean, fine sands to fine sands with thin (1 to 2mm) horizontal

silt laminae.

Generally, the total combined thickness of the fill and silty sand unit ranges
from approximately two to six feet (see Figure 6-1). A maximum estimated
thickness of eight feet was observed in SW-20, located in the former drainage
swale. As shown in Figure 6-1, a significant thickness of materials resulting
from the filling of the swale occurs in thelshape of an arc in the northern
section of the site. Boring 1183A also indicates the swale is approximately
eight feet in depth where it crosses Colvin Boulevard. Boring 1183A may have
been placed into an excavation for a culvert which formerly existed beneath
Colvin Boulevard as part of the swale drainage system (see Figure 6-3). The
swale appears to be approximately 5.5 feet in depth where it crosses 100th

Street, as indicated by boring 8130. These observations generally agree with
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historical survey plans of the northern section of the Canal which include

cross-sections of the northern sector of the Canal and swale.

6.1.2 Lacustrine Clays and Silts

The lacustrine clays and silts form an apparently continuous layer beneath the
fills and silty sands at the Love Canal site. The surface of the top of the
clay unit at an average elevation of 568 to 570 feet (MSL), shown on Figure
6-4, is relatively flat. The total estimated thickness of the entire lacus-
trine unit at the Love Canal site is shown on Figure 6-5. Generally, the
thickness of this unit ranges from 12 to 20 feet at the site. A significantly
greatef thickness of clay, estimated at 20 to 25 feet, was observed in borings
at nested piezometer locations 1174 through 1194 (Figure 6-6) which extend in a
west to east direction across the northern section of the site near Read

Avenue.

The lacustrine clays and silts have been divided into two sub-units - a stiff
lacustrine silt and clay, and a soft lacustrine silt and clay - based on soil
structure, moisture content, and consistency. The stiff, fractured, and
desiccated clay represents the upper weathered portion of the lacustrine
deposits and overlies the soft, plastic, and generally massive un-weathered
clay and silt. This division is important in that the fractures in the upper
subunit present a greater potential for contaminant transport than the softer
silts and clays below. This difference in the subunits warrants further

discussion.
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6.1.2.1 Stiff Clay and Silt. As shown on Figure 6-7, with the exception of

some of the Canal boring locations where it has been excavated, a stiff lacus-
trine clay underlies the fills and silty sands throughout the site area. This
clay unit consists of a very stiff to stiff, brown to reddish brown silty clay.
Thé stiff clay is typically dry to slightly moist and well-jointed, displaying
a prismatic structure. In many locations, mottling was observed in the upper 2
to 3 feet of the stiff clay unit. Varves, horizontal color bands, are typical-
ly observed in this unit. Occasional fine sand and silt horizontal laminations

on the scale of 1 to 2 millimeters were observed in the stiff clay unit.

As shown on Figure 6-7, the estimated thickness of the stiff clay is generally
five to six feet with a maximum observed thickness of approximately 12 feet.
The thickness of the stiff clay appears to be quite uniform throughout tﬁe Love
Canal site. A slightly greater thickness of stiff clay, approximately six to
eight feet, was observed in the vicinity of the nested borings 1174 through
1194. This slightly increased thickness corresponds to an overall increase in

the total estimated thickness of the combined clay units, as shown in Figure

6-5.

6.1.2.2 Soft Clay and Silt. The soft lacustrine clay and silt appears to form

a continuous layer under the Love Canal site area. This soil unit typically
consists of a reddish brown to brown, soft, plastic, silty clay to clay. This
unit is generally moist to wet and has a massive structure. Varves are also

frequently observed in this lacustrine unit.

The estimated thickness of the soft silts and clays are shown on Figure 6-8.
In the site area, the soft clay generally ranges from 8 to 12 feet in thick-
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ness. An increased thickness of the soft clay deposits, ranging from 16 to 20
feet, was observed in the vicinity of boring 10215, located at the southwestern
end of the Canal, and also in the center of the site between borings 8140,

1193, and 7105 (Figure 6-9).

6.1.3 Glacial Till

The contact between the lacustrine deposits and the glacial till varies from an
abrupt change to a gradual transition. The upper transitional portion of the
till consists of a silty clay, with gravel, with the silty clay having physical
properties similar to the lacustrine clays. Occasionally, this transitional
zone is stratified with alternating layers of silty clay and gravelly silty
sand. The criteria used to distinguish the till from the lacustrine deposits
is the presence of gravel, and a general increase in sand and silt content.

The character of the till varies considerably across the Love Canal site. The
till unit consists of a reddish-brown to brown silty sand to sandy silt with
approximately 10 to 30% gravel. The till is typically widely graded, and
varies from dense and only slightly moist to loose and wet. In the northwest
quadrant of the site, in the vicinity of 7130 and 7132, the till appears to be
stratified, and contains up to 7.5 feet of uniform fine sand. The till at this
location is generally loose and quite wet. In contrast, in the southeasterly
section of the site, in the vicinity of 9118, 9120 and 9122, the till is

generally quite silty, dense and only slightly moist.

As shown on Figure 6-10, the estimated thickness of the till ranges from 2 to

&

20 feet across the site. A substantial thickness of till has been identified
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in the southeast quadrant of the site, in the vicinity of borings 9113 to 9125.
Here the till has an estimated thickness of 16 to 20 feet. In the central
section of the site, in the vicinity of the 1174 through 1194 nested piezome-
ters, the till unit appears to be very thin. As shown on Figure 6-6, the
estimated till thickness through this section is approximately 2 to 8 feet.
Through the remainder of the Love Canal site, the till thickness generally
ranges from 6 to 12 feet. The surface contours of the till unit are shown on
Figure 6-11. The surface appears as somewhat undulating with two apparent
knobs. One till knob is located in the vicinity.of 9113 to 9125, the location
of the thick till, while the other apparently occurs in the northeast corner of

the site in the vicinity of boring 8105.

6.1.4 Bedrock

The bedrock underlying the site area is the Lockport Dolomite. This rock unit
generally consists of a light gray to dark gray fossiliferous dolomite and
limestone. Cavities and mineralized fractures were observed throughout this
unit, most frequently in the upper 50 feet. Generally, the Lockport Dolomite
is thickly bedded, with beds on the order of 1 to 3 feet thick or greater.
Significant fractures in this rock unit occur along horizontal or near horizon-
tal bedding plane partings. These fractures are especially numerous in the
upper 30 feet of the rock, as can be seen in logs in Appendix H. Vertical or
near vertical fractures were observed, but generally do not appear to penetrate
the rock more than 10 to 20 feet. In borings 10210A and 10225A the Lockport
Dolomite was approximately 180 and 170 feet thick, respectively, and underlain

by the Rochester Shale.
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The estimated surface contours of the Lockport Dolomite are shown on Figure
6-12. The bedrock surface appears to dip slightly from the northeast to the
southwest and southeast from elevation 544 to 534 MSL. An apparent bedrock
trough occurs at the southwest corner of the site. Here the bedrock surface
elevation drops from a high of 538 feet MSL to 534 feet MSL. The bedrock
surface in the vicinity of 9122, 9120, and 9115 appears to drop off to the
southeast. This depression in the bedrock surface corresponds to the area of
thick till at the site shown on Figure 6-9. An apparent bedrock high has been
interpreted at the northeast corner of the site. Here the estimated bedrock

surface elevation rises from 540 to 544 feet MSL.

6.1.5 Canal Fill Materials

Samples recovered from the borings made into filled sections of Love Canal
consisted of a wide diversity of soil materials, such as clays, silts, sands,
and gravel and various mixtures of solid and liquid wastes such as ash, wood,
plastic, organic fiberous materials, and nonaqueous phase liquids (NAPL).
Because of the complexity and lack of stratigraphic continuity of the fill
waste deposits, the presentation of an interpretive geologic profile along the
length of the Canal appears inappropriate to describe the materials encoun-
tered. In the section which follows, a generalized summary of the materials
and subsurface conditions encountered in the Canal borings will be presented.

The Canal boring logs are presented in Appendix H.

From the present (1987) existing ground surface, there is approximately 0.5

feet of topsoil overlying 1 to 1.5 feet of silty sand fill. A 40 mil thick,
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high density polyethylene (HDPE) membrane is present at approximately 1.5 to
2.0 feet below the existing ground surface. An additional minimum 0.5 feet of
silty sand fill underlies the HDPE membrane. A silty clay layer appréximately
three to four feet in thickness (NYSDEC clay cap, c. 1980) exists below the
silty sand fill. The Canal borings indicate this layer to be dry and compact
and is composed of silty clay with varying amounts of sand and gravel. Fill
soils composed of mixtures of sand, silt, clay, gravel, and miscellaneous
debris exist below the cap. Generally, the thickness of these fill soils range
from three to seven feet with the thickest fills up to 10.5 feet observed at
CW-60. At most Canal boring locations traces of cinders, ash, root, and plant
fibers were found mixed with fill soils from elevation 576 to 574 MSL. This
zone appears to represent the approximate original ground surface and the top

of the Love Canal fill and waste deposits.

All Canal borings were terminated upon reaching apparently undisturbed soils.
At most boring locations, the contact between the waste deposits and non-fill
soils was abrupt with little visual indications of chemical alteration of
underlying natural clays. In some cases, a thin layer of organic material was
noted just above undisturbed native soil. This was interpreted as sedimenta-
tion in the open canal prior to the filling. At a few locations, the underly-
ing clays were heavily stained and altered which made interpretation of the
Canal bottom depth difficult. From the interpreted observations, it appears
that the bottom of the Canal ranges from elevation 558 (CW-50, CW-60, and
CW-70) in the south central portion to shallower depths at elevation 567 and
565 in the southern and northern sections, respectively. Using these eleva-

tions and the approximate average original ground surface elevation of 574, it
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appears the Canal excavation may have ranged from 7 to 16 feet below original
. grade or in the central section to about the transition zone of stiff to soft
silty clay. Descriptions of samples taken from Canal borings which were
terminated below wastes in the stiff clays indicate the presence of NAPL in
prismatic soil fractures. Table 6.1 presents estimated elevations from the

Canal bottom at each of the Canal boring locations.

Waste materials were encountered in borings Cw-10, CW-60, Cw-70, CW-80, CW-90,
and CW-105. The thickness of waste deposits encountered in these borings
ranged from 5 feet (at CW-10) to 13 feet (at CW-60). The waste materials
encountered were variable in composition, but generally appeared to consist of
traces of soil mixed with ash, debris, and black viscous liquids. An olive
green viscous liquid was encountered in boring CW-105 above the black viscous
liquids. The olive green liquid was not observed at any other Canal boring
locations. Numerous voids were encountered while drilling the Canal borings as
evidenced by observations of the penetration rates of the hollow stem augers

and split-spoon samplers.

At Canal borings CW-30 and CW-40 various amounts and mixtures of clay, silt,
sand, ash, and municipal type waste were encountered below the original ground
surface (approximate elevation 574% one feet MSL). The fill deposits in the
vicinity of these borings appeared to be 11 to 13 feet in thickness and were

variable in composition.
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TABLE 6.1

ESTIMATED DEPTH OF CANAL

AT BORINGS
BORING NO. ESTIMATED ELEVATION ESTIMATED CANAL
CANAL BOTTOM - FT(MSL) DEPTH - FT *
CW- 10 563.6 10.4
Cw- 20 560.9 13.1
CW- 30 565.4 8.6
CW- 40 560.4 13.6
CW- 50 558.7 15.3
CW- 60 557.9 16.1
CW- 70 558.1 15.9
CW- 80 560.4 13.6
CW- 90 564.6 9.4
CW-105 566.7 7.3
CW-108 565.2 8.8

* - Estimated from an assumed original ground elevation
of 574 feet (MSL).
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Borings CW-20, CW-100A, CW-108, and CW-110A encountered fills composed of
mixtures of ash, clay, sand, silt, wood, and organic matter from 5 to 9 feet in
thickness below interpreted original ground surface. The presence of NAPL was
noted in the fractured clay in both CW-100A and CW-110Al1 which were interpreted

to be outside of the Canal excavation.

Four disposal pit borings were made in an attempt to locate suspected separate
disposal pits existing outside the confines of the Canal. Undisturbed stiff
fractured silty clay was encountered at elevation 570 to 571 at DP-20, DP-30,
and DP-40. Native stiff silty clay was encountered at elevation 566 at DP-10.
Mixtures of silty clay, sand, debris, and ash varying in thickness from 3 to 12
feet were found overlying the native stiff silty clay. The presence of NAPL in
the fractured clay was noted in each of the DP borings, and also in swale

boring SW-10.

Boring BRM-10 was made in an attempt to locate a soil berm which may have had
been constructed across the Love Canal. Boring BRM-10 encountered black ash
and clay fill soils at approximately elevation 573. Black viscous liquids and
slurries of ash, soil and liquids were encountered at elevation 570. Undis-
turbed soft plastic silty clay was encountered below the waste deposits at
approximately elevation 562. An assessment of boring BRM-10 indicates that the
bering was not advanced through the suspected berm as evidence by encountering
an 8-foot thick zone of liquid wastes and soils mixed with liquid wastes. A
berm may have been encountered at boring location CW-50 as evidenced by the

lack of waste materials. This boring encountered an approximately 2-foot thick
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layer of black ash overlying 9 feet of stiff clay fill soils from the original

ground surface.

6.2 HYDROGEOLOGY

6.2.1 Overview

The Task VB report contains a detailed description of the hydrogeology of the
site based on then currently available information. Since that report, con-
siderable other data has been obtained to refine the interpretations made at
that time. These data include: 1) water level data, including the new wells
and piezometers installed in Task VC; 2) flow data to the barrier drain system;
3) hydraulic conductivity test data; and 4) additional borings to describe
geologic influences on flow. The purpose of obtaining this data is to improve
the understanding and monitoring the potentials for contaminant transport more
completely, and to assess the effectiveness of remedial actions at the site,
principally, the operation of the barrier drain system and the recently expand-

ed cap over the Canal.

6.2.2 Hyvdrogeologic Summary

The hydrogeology at the Love Canal site is comprised of two aquifers separated
by an aquitard. There is a shallow water table aquifer in surficial sands and
fills and fractured clay and a deeper confined aquifer in the upper highly

fractured dolomitic bedrock and more permeable tills. These aquifers are
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separated by an aquitard of lacustrine clays and low permeability tills. The

geology of these units has been discussed in Section 6.1.

Flow in the shallow aquifer is determined by a number of factors including:

1) areas of limited recharge such as the capping system over the Canal and
possibly by extensive paved areas such as the streets; 2) areas of normal
recharge such as the open areas between streets and away from the Canal cap;
3) variations in the thickness of the more permeable water bearing units;

4) interception of shallow flows by drainage structures (e.g., runoff controls
and the barrier drain system); 5) active storm and sanitary sewers and
housedrains; 6) the establishment of hydraulic gradients by and toward the
barrier drain; and 7) the hydraulic conductivity of the soils. Except in the
vicinity of the drains, the hydraulic gradient in the area is relatively small
leading to low groundwater flow velocities in the shallow aquifer. Although
there are not enough water level data locations to be able to define separate
hydrogeologic regimes for areas at the Canal, it is possible that such separate
regimes do exist and that flow in the shallow aquifer is best pictured as flow
within areas confined laterally by groundwater divides or other hydraulic
barriers. Flows would then principally be toward drains and as downwardly
directed seepage (see section 6.2.3.1, also). Recharge is limited in some
areas and runoff and evapotranspiration play an important part in defining the

water balance of an area.

In the shallow bedrock aquifer, flow is principally controlled by the recharge
to the Niagara Escarpment to the north and the head in the Niagara River to the

south (see Figure 1-1). The Escarpment recharges the fractured dolomite, and
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there are indications that the River is in hydraulic connection with the
dolomite. Generally, small gradients and the potential for moderate changes in
head, both to the north and south of the site, can effect changes in flow
direction. These are discussed further in section 6.2.3.3. Shallow bedrock
groundwater flow in the vicinity of the site appears to be predominantly to the
south-southwest. Although there are well defined vertical fractures in the
dolomite trending northeast-southwest and northwest-southeast, there appears to
be extensive horizontal fracturing which may be conducting most of the flow and
not allowing the potential anisotropy due to the vertical fracturing to be
significant in characterizing the aquifer. It is this extensive fracturing

which has encouraged the modeling of this unit as a porous medium.

6.2.3 Recent Hydrogeologic Data

The expansion of the cap in 1984 was performed to limit direct recharge to the
shallow aquifer in the vicinity of the barrier drain. This improvement would
theoretically allow the barrier drain to establish a broader range of influence
in the vicinity of the Canal. The drain would create a hydraulic gradient
which would be directed toward the drain and which would ultimately extend to
the limits of the Canal cap and possibly some distance beyond as suggested by
the computer groundwater modeling done in Task VB (Jordan, 1985). The gradient
toward the barrier drain would also be apparent in all overburden strata,
although to differing degrees. This would also tend to limit the potential for
contaminant transport through the groundwater and possibly induce the retrieval
of some contamination as the range of influence of the drain increases over

time. The purpose of the installation of the nested piezometers was to provide
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data with which to define the influence of the barrier drain and cap on the

shallow groundwater flow over time. The demonstration of a hydraulic gradient
directed inwardly toward the barrier drain is considered to be one of the most
positive indications of no further potential for significant lateral migration

of contaminants away from the Canal in the shallow overburden aquifer.

One purpose of this project was to gather data which would provide the basis
for assessing the effectiveness of the barrier drain/cap system remedial
action. Data which are most appropriate for this evaluation are the water
level measurements taken in the five series of piezometers and the data for
flows collected by the barrier drain. Also available are water level measure-
ments taken in bedrock wells by NYSDEC at approximately monthly intervals and
records of leachate flow to the treatment plant. These data are presented and

discussed in the following sections.

6.2.3.1 Nested Piezometer Water Level Data. Water levels have been measured

in the perimeter wells by Jordan, and in the nested piezometers and selected
bedrock wells by NYSDEC. The NYSDEC data, comprised of nearly monthly readings
for the past few years, provides an extensive data base for interpretations of
groundwater flow in the bedrock and in the vicinity of the barrier drain. The
NYSDEC data for the past two years and the Jordan data are presented in Appen-
dix C and forms the basis for much of the following discussion. The piezometer
data is also presented as hydrographs (Appendix D) for selected groupings of
piezometers. This section discusses the water level data taken in the nested

piezometers, and section 6.2.3.3 discusses the data for the bedrock wells.
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The piezometric (watér level) data has been plotted on profiles of the piezome-
ters and contoured to represent potentials for flow at the times of data
collection. Interpretations of the data have been made to look for trends that
might reflect the development of the influence of the barrier drain over time

(see Figures 6-13 to 6-18).

Based on reviews of the hydrographs and tabulated data, inferences of signifi-
cant changes in the potentials of flow to the barrier drain over the past one
or two years cannot be made. However, this is probably due to the fact that
even in the more permeable strata, hydraulic gradients are small and groundwa-
ter flow to the drain occurs slowly. There has not been enough time for the
effects to be noted, particularly since there is some variability in the data
due to seasonal changes and fluctuations in the head of the Niagara River (see
Section 6.2.3.3) The interpretations of the data do indicate, however, the
presence of significant potentials of flow to the drain and, in some cases, the
presence of a groundwater divide in the overburden materials (see Figures 6-13
and 6-18). This divide, indictive of the extent of influence of the drain, is
expected to move outward from the drain toward the edge of the expanded cap

with time.

Only one set of liquid level measurements in the Canal piezometers was avail-
able at the time of this report. This data is presented in Table 6.2. The
liquid levels in the Canal range from elevation 566.1 in BRM-10 to 576.2 in
CW-20, 150 feet north of BRM-10. Proceeding from BRM-10 southerly 125 feet to

CW-30, the liquid level increases nearly 4.5 feet. Liquid levels do not vary
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LIQUID LEVELS IN CANAL PIEZOMETERS

TABLE 6.2

Well/ Top of Riser Depth to Liquid Surface
Piezometer Elevation Liquid(1) Elevation
Cw-10 585.79 10.4 575.4
CwW-20 586.90 10.7 576.2
BRM-10 585.29 19.2 566.1
CW-30 586.14 15.4 570.7

CW-40 587.00 (2) --
CW-50 589.19 21.2 (3) 568.0
CW-60 589.20 21.3 567.9
Cw-70 584.57 15.1 569.5
CW-80 586.59 16.3 570.3
CW-90 586.73 16.1 570.6
CwW-105 586.43 11.8 574.6
Cw-108 585.41 14.7 570.7

Notes:

(1) Measured by NYSDEC, 2/25/87.
(2) CW-40 has a temporary block.

(3) CW-50 appears to be in a clayey fill material.
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as much from CW-50 through CW-108 with the exception of CW-105 which is about
four feet higher than in the neighboring Canal piezometers CW-90 and CW-108.
Note also that the liquid levels in CW-10, CW-20, and CW-105 are at or above
the former original ground surface at 574 to 575 MSL. This may indicate that
mounding of infiltration may have occurred. However, due to the limited data,

rates of dewatering of the Canal cannot be calculated.

The liquid levels along the length of the Canal will be subject to many fac-

tors. Among these are:

o} The hydrogeologic setting at the location;

o the effectiveness of previous cover materials to prevent infiltra-
tion;

o] the hydraulic connection of the Canal with the barrier drain or
laterals;

o the physical characteristics of liquids at a location (e.g., NAPL

versus water behavior); and

o the presence of berms or waste materials of lower permeability which
might inhibit the attainment of a uniform liquid level along the

length of the Canal.
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It is probably prematdre to begin in-depth analyses of the hydrology of the
Canal and fill materials with only one data set of liquid levels. However, the
data suggest that a variety of possible influences may be present at a given
location and that, at a given position along the length of the Canal, the
effectiveness of the drain and cap as remedial actions will vary, particularly

in determining how long it takes to develop the extent of the influence.

6.2.3.2 Treatment Plant Flow Data

The Love Canal treatment plant, operated by NYSDEC, has been collecting leach-
ate from the barrier drain for treatment for over seven years. The leachate
collects in the main pipes and laterals (which extend from the mains in toward
the wastes) of the drain under gravity and pressure potentials created by the
elevation of the drain pipe. The main drain pipes tilt toward the four pump
stations which work on level control and deliver the leachate through force
mains to storage tanks located behind the treatment plant. The treatment plant
is operated intermittently to respond to the drain flow rate which appears to

be a function of precipitation and the accumulation of leachate.

The sources of water to the drain system include: 1) recharge which infil-
trates into the shallow soils and moves toward the drain under the influence of
the hydraulic gradient created by the drain; 2) water which comes out of
storage as the soils are dewatered; and 3) seepage through the till to the
drain. The seepage occurs largely under the influence of the piezometric
potential difference between the elevation of the drain and the hydraulic

potential in the tills which is controlled by the elevation of the Niagara
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River. A leak in the hydrant at the southeast corner of the site near the
former 99th Street was another source of water to the drain. However, the
hydrant is nearly 250 feet away from the drain and an influence on the flow
rate to the drain has not been demonstrated. Since the leak has been fixed
recently, continued flow data may indicate whether this has been a significant

source or not.

Table 6.3 presents time weighted monthly and annual flow rates calculated frem
the totalized flow records maintained by the treatment plant personnel. These
flow rates are derived by dividing the total flow processed in a month by the
number of minutes in the month and similarly for the year. These average
monthly and annual flow rates for the facility are more easily compared than
the totalized flow. Note that the new expanded cap was completed in November
1984. This is apparent from the significantly different flow rates beginning
in mid-1984 as compared with like months in the previous years. The present
flow rate appears to have stabilized at about 5 gallons per minute (gpm)
averaged over the course of the year. Despite the fact that the potential for
recharge by infiltration has been drastically curtailed by the expanded and
relatively impermeable cap, the data still reflect what appears to be a season-
al fluctuation. Flow rates go up in the spring and fall when rains raise water
tables and river levels and go down in summer when the reverse is true. This
suggests that the flow rate remaining may be largely derived from upward
seepage into the barrier drain. The head differentials between the River stage
and the barrier drain elevation may reach 10 feet or more depending on the

particular stretch of drain and the season. Another possible source is flow to
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TABLE 6.3

AVERAGE TREATMENT PLANT FLOWS®

1980 1981 1982 1983 1984 1985 1986%+

January 11.37 4.72 13.94 8.96 5.65 5.36  6.01
February 5.75 15.75 5.56 8.03 5.14 11.19 3.85
March 8.75 8.77 9.71 13.01 8.94 8.51 6.35
April 15.39 7.50 22.12 12.73 7.86 5.02 4.65
May 12.05 8.09 5.88 7.99 5.96 2.82 2.89
June 7.14 4.18 6.51 2.97 4.42 2.38 5.06
July 5.39 5.12 11.62 3.35 2.86 2.05 4.64
August 5.43 5.14 4.57 4.14 6.08 1.87 3.17
September 5.93 5.43 2.27 4.12 3.56 2.14 2.95
October 8.83 7.17 2.12 7.00 3.97 2.44 6.90
November 6.02 9.76 9.14 19.43 3.68 9.53 3.83
December 11.08 11.67 14.64 12.42 3.66 7.40 8.70
Monthly

Average 8.59 7.78 9.01 8.68 5.15 5.06 4.93

The flows presented are average flows, in gpm, calculated from totalized
flows recorded for each month. The plant is operated intermittently so
that instantaneous flow rates at the time of processing will be much higher
than the average flow for the month as tabulated.

*% The flow rates for 1986 have been corrected for the additional volume
contributed by the sewer cleanup operations conducted in April through
August.

Total monthly flow data supplied by NYSDEC.
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the drain in shallow permeable soils where the cap does not extend far from the
drain, e.g., at the north (see Figure 6-3) and south (see Figure 6-19) ends.
Piezometers 1151D and 1153E were installed to help assess the potential for
flow at the south end, but not enough data are yet available to make this

evaluation.

6.2.3.3 Other Water Level Data. NYSDEC also collected water level data for

selected bedrock wells, and Jordan measured water levels in the perimeter wells
as part of the standard operating procedure for sampling wells. These data are
tabulated in Appendix C. While the water level data for the overburden perime-
ter wells is of limited use in interpreting groundwater flow patterns, the
bedrock well water level data can be intérpreted to infer groundwater flow in
the shallow bedrock aquifer. Figures 6-20 and 6-21 show the contoured water
level data for January 1985, and December 1986, respectively. Groundwater flow
direction is assumed to be perpendicular to the contours which represent
potentials fo£ flow. In Figure 6-20, flow is interpreted to be to the north
and east as the head in the Niagara River apparently dominates the recharge
factor. Later, as shown in Figure 6-21, the recharge factor appears to domi-
nate and the flow is south-southwest, the direction which previous studies have

generally reported.

Since the two data sets indicated such different flow directions, the other
sets of data were contoured to show the changing directions over time. These
contour plots are included as Appendix E. The plots show the gradual reversal
of the principal flow directions which takes place in October through December,

1985. The series of plots suggests a very dynamic flow system. The interpre-
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tation of the data suggests that some of the wells are in better contact with
the fractured bedrock aquifer than others and that some of the data represent
transient behavior in which responses in some wells may lag.that in others.
These transient responses appear as sinks or sources in the contoured data.
Another factor complicatiﬁg the interpretation of the data is that the eleva-
tion of the surface of the Niagara River fluctuates daily as water is alter-
nately drawn off by the Power Authority. These daily fluctuations result in
pressure waves in the bedrock aquifer. The changes in the measurements of
levels in the wells can be significant as Figure 6-22 shows. While individual
wells will respond differently to the variations in River level depending on
the degree of hydraulic connection, there may also be a proportional relation-
ship decreasing with distance from the River. Since the collection of the
water level data occurs over one or two days, the data collected includes some
variability due to the fluctuation of the River. When the gradients are low in
the aquifer, this variability, as well as variations due to changes in
barametric pressure changes, can create problems with interpretation of flow.
Data for August 1986, could not be contoured since there was no apparent

pattern to the data.

Despite the inherent variability in the data, the general inferences of flow
directions are probably significant enough to indicate real shifts in the
direction of flow in the shallow bedrock aquifer. This is important to note
for two reasons. One is that the monitoring wells in the perimeter bedrock
monitoring system are positioned based on a presumption that the south-south-
west direction of flow is predominant. If long-term water level data indicate

that this is not the case, the water quality data must be viewed according to
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which wells are upgradient and which are downgradient. If flow directions vary
significantly in the long term, the present configuration of wells may not be
adequate for purposes of monitoring potential impacts of the Canal wastes on
the bedrock aquifer. The second consideration is that the reversal of flow, if
it dccurs frequently, may significantly affect estimates of travel times for

water soluble contaminants in the bedrock aquifer.

Limited water level data are available for the nested bedrock wells 10210 A, B,
C and 10225 A, B, C. The data suggest a predominantly upward gradient from the
lower dolomite to the fractured upper dolomite. This appears to be true at
both locations and for each pair "A to B" and "B to C". Maximum upward gradi-
ents for A to B wells were 0.0395 and 0.0268 feet/feet at 10210 and 10225,
respectively. Upward gradients for B to C wells were much weaker being 0;00131
and 0.00094 at 10210 and 10225, respectively. This observation, if substanti-
ated by further monitoring, is important in that the upward gradients will tend
to decrease the potential for downward migration of contaminants in general and

for water soluble compounds in particular.

6.3 CHEMICAL DATA

6.3.1 Soils Data

Examination of the chemical data for HSL organic compounds in soils indicates

that the locations selected for the monitoring well installations are relative-
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ly uncontaminated, both with respect to the number and concentrations of
compounds encountered and the guidance (see Appendix F) which NYSDEC estab-
lished for determining the probable extent of significant migration from the
Canal. The chemical data are tabulated in Appendix A and presented graphically

on Figures 6-23 and 6-23a (see Appendix G).

Most soil samples showed relatively low concentrations of methylene chloride
and acetone as well as bis(2-ethylhexyl)phthalate. The presence of these
compounds at such low concentrations may be attributable to laboratory intro-
duced contamination. Only in two instances were contaminants in soils noted at
concentrations which exceeded the NYSDEC guidance. These were in borings 9105
and 10105 where the guidance of 10.5 ppb for napthalene was exceeded. Total
concentrations for polynuclearvaromatic compounds (PNAs) in each of these
sample locations were 1268 and 1061 ppb, respectively, indicating fairly weak
sources of PNAs. The presence of the PNAs (which are commonly found in ash or
unrefined petroleum products) in 10105 may be due to the fact that an old
railroad bed was located here and that the contamination detected may be
unrelated to contaminants in the Canal. Analyses of soil samples in this
vicinity during the Task VA investigation also showed the presence of PNAs. 1In
that study, the soil samples containing the PNAs were also judged to have been

of fill materials placed above the natural ground surface.

Dioxin was a parameter of particular interest in the soil sample analyses due
to the toxicity attributed to the compound and the fact that it had been
detected at several locations in the vicinity of the Canal. Over 80 samples

from the perimeter well locations were analyzed for dioxin. No dioxin at above
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detectable limits was reported. Since the soil matrix can affect the detection
limits for individual samples, careful note was taken of the range of detection
limits relative to the guidance of 1 ppb of dioxin in soils. The detection
limits for the sample ranged from 0.02 to 1.55 ppb. The latter value was the
only instance where the detection limit exceeded the guidance of 1 ppb. The
average value for the detection limit for dioxins in the soil samples was 0.15

ppb with a standard deviation of 0.21 ppb.

The sewer line boring soil samples were relatively clean except at SB-2 and
SB-5. The deep sample in SB-2, near the intersection of Frontier Ave. and 95th
Street, showed low concentrations of gamma-BHC (1.6 ppb) and &4,4'-DDT (8.2
ppb). The mid-depth sample in SB-5, near the intersection of Frontier Avenue
and the former 99th Street, showed elevated concentrétions of several chemicals
including Love Canal related compounds. Chief among these were: toluene (340
ppb); chlorobenzene (540 ppb); polychlorinated benzenes and phenols (8600 ppb);
PNAs and chlorinated PNAs (6000 ppb); isomers of BHC (3100 ppb); endosulfan I
(1721 ppb); and methoxychlor (1953 ppb). The deeper sample in SB-5 showed
similar compounds, but at lesser concentrations. These included: chloroben-
zene (26 ppb); trichlorobenzene (1010 ppb); chloronaphthalene (660 ppb);

benzo(a)pyrene (470 ppb); and alpha-BHC (139 ppb).

6.3.2 Groundwater, Surface Water and Sewer Samples

Water quality data has been compiled and presented in detail in a separate

report entitled "Love Canal Long-Term Monitoring Program: First Year Monitor-

ing Data Report" (Jordan, 1987). This report indicates that, while there have
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been evidences of lateral migration of contaminants away from the Canal (in
well 10135, 85 feet outside of the barrier drain), the locations selected for
the monitoring wells have shown very little presence of Love Canal related
compounds in groundwater. The presence of contaminants in 10135 was consistent
with analyses of samples from the 1160 series of piezometers in 1982. While
there are few indications of significant contaminants in the groundwater in
samples from the perimeter wells, the adequacy of the perimeter monitoring well

network will have to be evaluated by the New York State Department of Health.

Surface water samples taken in Black, Bergholtz, and Cayuga Creeks contained
trace concentrations of Love Canal related contaminants (such as benzoic acid
and BHC). This presence is likely due to known contaminants in creek

sediments.

Samples of water from sanitary and storm sewers showed the presence of rela-
tively low levels of Love Canal related chemicals, although one sample was
reported to have 4.8 ppb of alpha-BHC. The presence of these compounds at the
low concentrations encountered is not surprising even though sewers have
recently been extensively cleaned in the Love Canal area. It would be diffi-
cult to remove all contaminants from previously high concentrations to
non-detectable levels. It should also be noted that only one round of sampling
of surface water and sewers was done. Any final assessment of the data should
await additional data for confirmation of the presence and concentrations of

contaminants.
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7.0 GROUNDWATER MODELING

The Task VB monitoring program design used groundwater flow modeling as a tool
for understanding the hydrogeology of the site. The modeling assumed a simple
geology and uniform hydrogeologic properties within geologic units based on the
limited information then available. (See "Love Canal Remedial Project:
Long-Term Monitoring Program Design'', Jordan, April, 1985). The Task VC
project included a subtask to refine the model based on geologic and hydrogeo-

logic information gathered during the Task VC field activities.

The modeling performed in Task VB used the United States Geologic Surveys'
(USGS) Trescott-Larsen model.v Since then, this model has been updated and
reissued as the USGS Modular Flow model. Jordan has included a revision from
the older numerical model to the newer one as part of the subtask. The model
refinement includes a change of model grid overlaying the site, as well as
modifications of the vertical configuration of the model to reflect the recent-
ly acquired geologic and hydrogeologic information. The modeling subtask is
presented in a separate report, 'Love Canal Remedial Project (Task VC):
Groundwater Flow Model Update" (Jordan, 1987), due to the additional length it
would add to this report and because the subject matter would not be of general
interest. The modeling update report reaches no new conclusions regarding the
modeling (conclusions were’presented in considerable detail in the Task VB
report), but simply describes the changeover and the modifications to tﬁe data

files for future use by NYSDEC.
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8.0 CONCLUSIONS

Several conclusions relevant to the objectives of the program can be made based
on data collected in Task VC in addition to, or in conjunction with, other data
gathered by previous studies and current on-going programs of measurement and

evaluation by NYSDEC. The most pertinent of these include the following:

1. A perimeter groundwater monitoring system has been located about the Canal
at a distance which appears to be beyond significant migration of Love
Canal related compounds relative to NYSDEC guidance for initial placement.
Final determinations of the adequacy of this perimeter monitoring system

will have to be made by the appropriate New York State agencies.

2. Elevated concentrations of Love Canal related compounds were consistently
detected in groundwater samples from well 10135 located about 85 feet

outside the barrier drain.

3. No significantly elevated concentrations of Love Canal related compounds
were consistently detected in groundwater samples from perimeter monitor-
ing wells. Acetone was frequently reported in groundwater samples from
perimeter wells at elevated levels (as high as 9 mg/l). However, it is
not established that the acetone is a Love Canal derived compound, nor has
any criterion been established for acceptable levels related to risk
assessment. No dioxin was detected in soil samples at perimeter well

installations, nor at well location 10135 near the Canal.
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Love Canal related compounds, notably isomers of BHC, were detected in
surface water samples (up to 0.12 ppb) and in sewer line water samples (up
to 4.87 ppb). The presence of these compounds in surface water may be
derived from contaminated sediments. These sediments in creeks are to be
removed. However, a program of sewer line cleaning has already been
conducted. The presence of these compounds in sewer lines at relatively
low levels was not surprising given the large amounts of sediments with
high coﬁcentrations originally present. Also, the results represent only
one round of sampling. Further monitoring of these locations must be done

to provide sufficient data for proper assessment.

3. While three rounds of sampling and analysis have been performed for most
wells, there are some wells for which the base line data is not complete.
An assessment for water quality in these few wells cannot be addressed

until the base line is complete.

6. Interpretation of water level data collected for the nested piezometers
indicates that the barrier drain exerts a significant influence on ground-
water flow in the vicinity of the drain and in all overburden soil strata.
While the data have not been gathered over a long enough time period to
demonstrate trends, the understanding of the hydrogeology of the site
‘(supported by groundwater flow modeling) suggests that the range of
influence of the drain will continue to expand. This is largely a conse-
quence of the combined influence of the expanded cap and the barrier

drain.
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7. Average annual leachate flows to the treatment plant have decreased 40
percent from pre-expanded cap flow rates to a current average rate of five
gallons per minute. The monthly flow data still suggest that the flows
are related to precipitation events or periods. Major possible sources
for the present flow include seepage from the bedrock to the barrier drain
and lateral flow through highly permeable recharge areas beyond the cap to
the interceptor trench which contains the drain. A leak at a fire hydrant
at the south end of the site near the former 99th Street has also been
suggested as a source. Recently installed piezometers at the south end of
the Canal will provide data to help determine the relative contributions

of possible sources. The leak in the fire hydrant has been repaired.

8. Water level data collected for the shallow bedrock aquifer indicate a
present south-southwest groundwater flow direction. However, data col-
lected in the early part of 1985 suggest that the relative magnitude of
the factors controlling flow can shift such that flow becomes northerly
and easterly. Previous reports indicate a predominantly southerly flow
which is the present direction. If this is the case, the bedrock aquifer

monitoring wells are appropriately placed to monitor that aquifer.

9. Geologic and hydrogeologic information indicate a wide degree of variabil-
ity in the character of the till overlying bedrock. This is apparent in
the visual observations of the till materials and the calculation of
hydraulic conductivity from testing data. The concern for the variability

of the till has been addressed by the installation of four wells (7132,
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10.

11.

12.

13.

9113, 9118, and 9122) which monitor just the till in areas where the till

is thicker and/or more permeable.

Contamination was detected in sewer line backfill materials in the storm
sewer on the south side of Frontier Avenue near 99th Street (SB-5). The
contamination appeared to be limited to this location which is next to and
outside the utility cutoff at the south end of 99th Street. Contamination
dia not appear to be significant in the same sewer line 100 feet further

to the east (SB-6).

At the locations probed by the Canal borings, the Canal depth ranged -from
about 7 to 16 feet below original grade. The condition of clays underly-
ing the Canal wastes varied considerably. Some samples showed no apparent
impact by the Canal wastes while in other locations, the natural soils
underlying the wastes were highly stained, in some instances throughout
the length of the 2-foot split spoon sample taken at the bottom of the
Canal boring. Where the underlying clays were fractured and NAPL was

present, NAPL was found in the fractures of the clay.

In some explorations which appeared to be outside the Canal, (CW-100A,
CW-100A1, Sw-10, DP-10, DP-20, DP-30, and DP-40) NAPL was found to be
present in the fractured clay. This suggests some lateral migration of

NAPL away from the Canal through the fractured clay.

Based on one round of measurements taken in piezometers in the Canal,

liquid levels in the Canal vary along the length of the Canal. Some
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liquid levels are above the estimated original ground surface which
suggests mounding of infiltration at some time in the past. Other mea-
sured liquid levels in the Canal are as low as six feet below original
ground surface. Current data are insufficient to indicate dewatering

rates of the Canal by the barrier drain.
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9.0 RECOMMENDATIONS

The Task VC program has provided much data needed in the assessment of present
conditions at the Canal, particularly at locations selected for a perimeter
monitoring system. This section presents recommendations for schedules for
continued data gathering to permit assessment of conditions at the Canal
relative to the objectives of the program. In addition, other recommendations
are made that, while the resulting data may not significantly add to direct
measurement of potential contaminant migration, may provide information which
makes the understanding of the site more complete for more accurate determina-

tions of potential risks.

1. Baseline data for HSL organic compounds should continue to be provided at
perimeter locations where a complete baseline of at least three analytical
events does not yet exist. At other perimeter locations, annual analyses
for only HSL volatile organic compounds appears appropriate. Each five
years, analysis should be performed for the complete HSL organics parame-
ters. Any significant positive detections at a well should be confirmed
with a second sample for analysis. Any location showing significant
concentrations of contaminants other than VOA should continue to be
analyzed for that parameter until sufficient data exists for an accurate

assessment.

2. The frequency and selected parameters of analyses performed for water

quality determinations should be reviewed at least every five years and
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whenever any major change is instituted at the Canal (e.g., the proposed

storage of contaminated creek sediments at the Canal).

3. Water level data should continue to be collected monthly for at least
another vear to provide satisfactory baseline data. It may then be
possible to specify less frequent measuring events, particularly in wells
which evidence little change. For bedrock wells, the aquifer system may
warrant frequent sampling as the system appears to be quite dynamic.
Quarterly measurement of water levels is recommended as a minimum frequen-

cy. The measurement schedule should include all Canal piezometers.

4. The nested piezometers afford an opportunity to directly evaluate the
distance of contaminant migration at five locations. A screening for VOA
only may provide an accurate first measure of migration since toluene and
some chlorinated hydrocarbons are known to be present in high concentra-

tions in the leachate and in some 1160 series piezometers.

5. The degree of hydraulic connection of each well used to measure water
levels in the bedrock aquifer should be evaluated. This may be done by
installing water level recorders to provide continuous records of fluctua-
tions in the bedrock aquifer caused by the raising and lowering of the
River by the Power Authority. This information may be used to help
interpret groundwater flow in the fractured bedrock. The more responsive
wells can be selected to provide data that eliminates some of the vari-

ability that may be due to lags in registering pressure variations.
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6. A program of testing to determine hydraulic conductivity of the various
geologic units as measured in selected nested piezometers should be
instituted to acquire at least three test results in a given well and for
several locations about the site for each stratum. Although tests in
perimeter wells will not provide point values, they may be used to indi-
cate zones of relatively high or low permeability which will suggest zones
of potentially high groundwater flow. Tests conducted in perimeter wells
are preferentially rising head tests since upper seals may be well above
the water table and introduction of too much clean water into less permea-
ble formations may be difficult to completely purge prior to subsequent

sampling events for water quality determinations.

7. A gaging station should be established to continuously monitor the eleva-
tion of the Niagara River. This factor may also be related to flows to
the treatment plant and interpretation of piezometric data for the bedrock

aquifer.

8. The contributions to the total leachate from the various quadrants of the
barrier drain system can be determined from individual pump flow rates and
duration of pumping. This would help identify more permeable zones in the
groundwater regime and sources of flow to the drains. Chemical analyses
of samples from different quadrants may also give indications of poten-

tials for migration and qualitative chemical distribution.
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LEVE CANAL
TASK VL
SOIL AND DUPLICATE
SANPLE ANALYSES
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LOVE CANAL REMEDIAL PROJECT FF
TASK VC LONG TERM NONITORING
BORING AND WELL CATA

TOP OF STIFF  STIFF S0FT SCFT BOTTON  BOTTOM  BOTTOM ToF 0P SAND INTERVAL
BORING & 1 Y GROUND  RISER FILL CLAY CLAY CLAY CLAY THt TILL  DOLOM  BOTYOM BORING  SCHEEN  SCREEN  SCREEN  SCREEN 10F  BOTTOM:®
WELL NORTH EAST  ELEV.  ELEV. THIEK  ELEV. THICK  ELEV. THICK  ELEV. THICK  ELEV. BORING  ELEV. DEFTH  ELEV. DEFTH  ELEY. ELEY, ELEV.
0 CooRD. COORD. (ft.) (ft.) {ft.) (ft.) ft.) (ft.) {ft.} (¢t.) (£t} (ft.) tft.) (ft.) (ft.} {ft.) (Ft.} tft.i (. (tt.)
7105 1122663 401752 574.8 577.80 3.0 569.8 4.0 365.8 17.7  §48.t thEE (331 3.3 5453 o 543 21,0 33.3  S69.0 543,37
7115 1122963 401751 5747 578.66 34 5893 5.5 S63.8 16.0  547.8 (137 7Y 3300 47 3 3.6 211 353.6 0 570.7 0 S4LLT
N0 1123230 401746 573.0  377.89 3.9 369.5 3.5 5640 15,0 549.0 (131 17 L2 3438 30.3 447 20,3 54,7 369.0  G43.8
7125 123536 401723 3143 31083 4.0 5703 4.0 3663 12,5 535.8 (131 17 5.5 G47.9 4.5 349.9 4.5 359.8  G6e.T 34B.8
7130 1123916 40173t 3743 376.74 3.5 370.8 8.5 562.3 8.9 533.8 thit HEEE 8.0 946.3 27,0 347.3 17.0 357.3 5633 G043
32 $124035 401770 S74.6  577.4 2.5 511 6.8 565.3 8.2 5574 thed LEEE 29.0  345.6 8.0 546.8 22,7 3519 3536 34506
1135 1125017 400902 573.4 576,55 7.0 Sb6.4 7.0 559.4 8.8  §30.6 (1311 (X2 26,0 347.4 5.5 1.9 15,5 357.9  SbE.4 G47.4
714y 1125221 401236 §73.5  576.73 4.0 569.3 10.0  539.5 9.7 549.8 (2273 HERE 25,37  94B.2 24,9 S48.8 147 338.6  39.5  348.2
7143 1125248 400794 5739 377.%5 4.8 389.1 8.9 38l 3.7  §52.4 (2113 (1134 5.3 348.b 4.8 49! 14,7 589.27 G697 G4E.s
T1S0 1125025 0397 5742 ST 1.0 S87.2 1.0 369.2 8.2 3520 thet £EEE 5.7 5435 5.3 8.9 15,3 333, SPh.r E48.E
15 1124174 Wite12 515.2 S518.37 4.0 389.2 Ty 3sd.2 19.5  351.7 hkE (111 6.9 944.3 PATE T B 15,6 §37.6 S8R5 el
716t 1124245 402071 3730 976,54 2.0 97 4.5 Dbb.E 3.5 30 FEEE HELE 24,8 353 .7 553 1.7 381.3 8.0 5513
a1db 1124277 402577 5731 515.36 L0 3700 3.9 3ol 5.0 3551 rhbE 113 1.0 355t 17,3 5558 7.3 585l .50 36
8t10 1123967 402431 56,3 57,19 6.0 370.5 7.0 583.5 9.0 333.3 (27 £5EE 219 539.3 4.0 §32.3 13,7 G813 (VR
81135 123774 402309 I74.6  377.99 49 370.6 7.0 363.6 9.0 G346 111 1113 29,2 3454 21, 546.7 17,4 5372 I 3RS
8120 1123580 402621 573,46 976,47 2.5 5.0 Se2.l 0.3 3514 LeEE beid §8.9 34501 8.0 545,86 18,0 335,86 345.1
8123 1123275 402518 573.6  577.46 A T 8.9 38l.s 15,0 547.8 thie (1331 23,0 345.% 27,6 346.0 7.6 33a.0 3438
CIN 1122980 402610 5746 578.48 45 57001 6.3 5b3.% 16,6 G47.b 117 ke 3.3 54444 9.5 6t 19.5 3. N 3343
8115 12273 402606 S74.7 Nfi 3.5 989.2 1.3 Jel? 13,5 348.2 132 thEt 6.0 3447 NA NG XA Hi A HA
8140 127517 402603 8747 578,22 5.0 969.7 6.0 3637 17,0 5867 20 113 o G437 MU Y 2000 3837 Del.y EET
105 1122279 402598 573.9 971.07 $.5 0 969.4 6.3 362.9 13,0 549.9 HhEd Berk 9.9 3440 L5 19,3 4.6 0.3 3
110 1122028 402558 573.9  S76.88 3.0 368.9 6.0 382.9 8.0 354.9 FEEE HEEE H4.5 349.4 240 9.9 14,5 359.9 5680 3434
N3 1121872 402394 373.4 576,30 0 369.4 7.6 Sbl.b 37 53559 (331) thet 5.6 537.8 #9 519.4 23,9 5439 SEhe o §39.0
9115 1121716 402387  374.0  577.1b 13 Seb.T 5.0 Set7 1.5 582 thee thEE 19,5 354.5 17,9 5%b. T3 Sedld 570.5 5839
9113 1121563 402589 374,10  574.67 4.0 570.1 6.0 Gbdd 6.0 338.1 Hhed kEEE 6.0 5.t 35.8 4.3 23,3 §50.8 ERR  335.9
9120 11416 402386  574.2 576,97 4.5 9.7 6.5 §63.2 B0 555.2 thEE (331 2.0 §33.2 0.3 357 16,5 §43.7  SeB.0 355.2
912 1121271 402586  573.3  575.89 4.0 569.3 1.3 3620 6.7  533.3 thid Lidd; 4.5 538.8 3.6 9350 21,5 8518 9559 §39.3
9125 a9 402589  573.5 S516.54 4.0 569.5 3.0 5645 10.5 3540 (111 [1133 6.0 347.5 23,9 349.8 1.9 335.6 G673 547.9
913 1120302 402524 5743 316,77 5.5 568.8 3.5 9633 140 549.3 2L (313 3L0 0 3433 30.5  543.8 20,5 553.8 S70.4 3433
7140 1120795 402145  578.9 57B.24 9.5 S569.4 6.5 362.9 10.5  552.4 (132 (2133 9.5 494 9.0 549.9 13,0 359.39 573,99 3494
10105 1120304 01906 577.3 577,05 8.5  568.3 3.5 5633 1o 8523 tiis BEEE 30,5 546.8 9.7 343. 19,3 5358.0 5718 34700
101z 1120593 401774 377.8 NA 1.0 570.8 7.0 383.8 13,0 3%0.8 teek thEd 29,2 548.5 NA HA NA NA NA HA
10113 1120887 401732 513.4 97322 2.9 §70.% 5.5 563,90 16,0 549.0 thid b 8.2 545.2 7.8 3458 171 356,37  369.% E45.:
10115 121166 401702 375.1  578.14 6.0 559.1 8.0 Get.d 12,5 548.4 (313 teee 3T 5414 32,7 3414 227 3324 i) 3413
101235 1121413 401744 5375.1  578.5t 3.3 569.3 7.1 G621 13,0 5491 EEEE BERE 28:9.. , 536.8 30.4 347 20.4 3347 §70.8 0 344
10130 1121640 401741 574.2 577,10 6.5 5617 4.5 583.2 13,5 549.7 11 (3713 28,6 545.6 8.0 546.2 18.0  356.2  G6B.5  345.%
10135 1121789 401914 577,10 B0.35 8.0 369.1 3.0 G364t 1.0 333, AhkE 21T 9.8 943 29.5  547.% 19.9  $37.6 5733 S41.3
10140 (121908 04715 STA.T 577,74 L2 ST 1.8 359.7 5.0 547 LEEE HEEHE 9.0 5457 8.2 3465 15,2 3%6.3 570,12  346.2
10145 1122108 401723 5740 577.10 4.0 570.0 7.0 G830 15,0 548.0 thid EHE 334 340.6 32.8 3M.2 22,8 852 368,73 3u.b
10150 1122407 401741 574,27 376.81 7.0 S87.2 1.0 560.2 12,5 3417 tEEE HEE 32,2 2.0 Lo 5432 2.9 853,20 TeB. 342
11350A 1124033 402009  576.3  979.80 7.8 588.7 44 5843 2.2 35241 fEed Ritt 7.4 3491 7.0 549.3 26,0 530.5 5851 349.1
11508 1121025 402010 576.1 578.08 1.3 568.8 4.5 3643 12,2 &5 Eeet thEE 18,5 307.6 16,0 338.¢ 17.0 3591 5596 357.%



LOVE CANAL RENEOIAL PROJECT
TASK YC LON6 TERM MONITORING

BORING AND WELL DATA

T0F OF STIFF SOFT BOTTON 0P ToP SAND INTERVAL
BORING & 1 Y RISER FILL CLAY CLAY TILL TILL  DOLOM BORING SCREEN  SCREEN TOP  BOTTOM
WELL NORTH EAST ELEV. THICK  ELEV. ELEV ELEV THICK  ELEV. ELEV. DEPTH  ELEV. ELEY. ELEV.
0 COORD. COORD. (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (. (ft.) (ft.) (ft.)
1151A 1120946 402002 578.06 7.1 Se8.1 3.8 562.3 551.8 i (212 547.5 575.2  §75.2  547.3
11518 1120962 402008 578.08 7.1 368.1 5.8 S52.3 351.8 e (3323 396.5 .3 17.5  357.7  33B.7  586.5
1151C 1120960 402014 578.27 7.0 S68.1 6.0  562.1 551.6 (1213 i1 560.4 .0 13.0  362.1 563.2  Sa0.4
11540 1120958 402020 578.36 7.1 568.1 6.0 562.1 351.6 1128 (2121283 368.3 .9 3.0 1.z 572.2 368.1
11534 1120841 401998 577.46 8.1  569.4 6.3  563.3 351.8 Eit (123 543.7 0 30.0 347.7  548.8  S44.7
11538 1120887 401985 576.67 1.9 369.4 6.3 563.3 351.8 111} e 556.3 .z 20,2 557.3  §38.3  5%6.3
1153C 1120844 401991 377.68 8.0  569.4 6.5 5h3.1 351.6 thie HEEE 536.6 .9 145 3431 S64.6  bl.b
1153D 1120870 404977 1. 8.1 56%.b 6.3 5A3.3 351.8 £HEL vEEE 566.7 .5 10.2 367.2  S6B.z  She.b
1133 1120874 401971 576.80 3.1  969.3 6.3 563.90 351.5 et MEbE 568.4 4 7.3 597041 370.95  36B.4
11544 1120780 401965 512,87 5.0 S69.4 6.5  Se3. 333.1 (121 (28] 543.4 7.0 26,0 34B.6  549.5 S47.%
11545 1120784 401977 573.33 4.9 9698 5.5 563, 553.1 it rEbE 56.9 7.5 16,5  S536.0 3570 §84.9
1154C 1120786 401972 574.03 4.8 56%.4 6.3 Sb3. 533.1 i (131} 360.% 2.5 12,5 561,39 G82.9  960.3
11540 1120738 401968 373.81 4.7 5636 6.3 563, 383.1 thit HEbE 567.3 1.0 6.0 963.3  Se9.1 Sel.d
1161E 1121611 401989 583.81 it (2123 1212 tEEE (2133 (211 tEHe 352.8 1.7 25.7 2549 554.9 552.8
{1704 1123025 402042 584,68 13.1 368.1 6.8  561.3 545.2 EhEE (2111 543.8 .0 . 36,0 545.2 545.8 34%.8
11708 1123011 402038 o84.56 13.2  Se8.1 7.0 Ssl.l 546.1 [131) tite 555.7 0 3 24,0 557.3  &57.8  G9G.6
1171A 1123025 402037 583.37 12.1 368.1 5.8 562.3 545.7 Eeid Fitd 542.9 7.1 .1 36,0 344.2 2447 G429
11718 1123008 402034 383.63 12.3  568.1 5.8 §62.3 345.7 (213 (1333 355.4 4.5 .9 23,8 356.9  537.4 5864
1171C 1122997 402036 583,26 12,3 561.9 5.8 Se2.1 545.5 iHEE PR 549.6 .4 .8 29.4  550.8  S3ELY 0 Sd.s
11728 1123020 401988 381,713 8.3 §70.2 8.7  5bl.3 546.1 ERER I 543.4 .5 A 33.5  543.0 5456 943.4
11728 1123008 401987 581,78 8.4  §70.2 8.5  Set.7 3463 Fhit tibE 383.5 0 b 3.0 535.8  SSe.6 554.1
1172€ 1122995 401987 581.77 8.3  §70.2 8.7  56l1.3 546.1 (1213 EEEE . 560.0 0 .5 17,0 561.3  SAZ.S 360.0
11738 1123022 401906 378,14 3.9 969.4 7.0 5k2.4 547.4 1113 (117 30. 544,35 .9 4 28,9 5464 S46.9 G445
11738 1123011 401897 578.36 3.9 969.4 1.0 362.4 547.4 13713 EEEE 0. 554.8 0.0 3 19.0 55,3 356,97 S44.8
1173C 1122998 401897 578.45 5.9 569.4 7.0 562.4 347.4 EhEd (2123 12, 362.8 0 3 11,0 5643 Sk4.B 562.8
1173D 1122990 401897 578.60 6.1  369.4 1.1 562.3 . 347.3 HHEE EEE 7. 563.5 9 .0 5.5 9700 570.7  G68.9
1174A 1123016 401820 s.n 8.2 5k4.3 6.7  539.8 .5 54a.1 [ BEEE 29. 544.8 i .8 8.7 545.8 547.5  544.8
11748 1123009 401820 371,73 8.3  56b.3 6.7  359.4 .5 548.1 HEE (1113 18. 556.4 .0 b 17,0 557.64  3%8.4  356.3
1174C 1123000 401820 578.14 8.3  5kb.3 6.7  §39.8 1.5  §48.1 tiid [T 13. g6t .3 .1 12.5 562.1 St3.1 S61.1
11740 1122991 401821 571.78 8.3  56b.3 6.7  539.b 1.5 548.1 (177} LEEE 7. 567.1 .5 67.1 6.5 S63.1 569.1 367.1
11B0A 1124153 402245 582.59 11,0 568.4 6.6  5b1.8 5.0  554.8 ed (113 32. 546.8 ) .9 3.5 348.9 S49.6  S44.8
11808 1124152 402236 58z.47 1.1 368.4 b.6  561.8 5.0 5%6.8 1 (113 21. 357.9 .1 A 20.1 559.4  Se0.1  557.9
1180C 1124149 4022235 383.27 1.1 568.6 6.6 562.0 5.0 §37.0 Hhid (1113 17, 362.6 .3 3.2 5.5 5642 344.9  Sh2.b
{1814 1124204 4012283 576.81 6.5  961.5 7.0 560.3 .0 597.% [T 111 A 550.0 0 0 23,0 55L.0 8532.0  549.3
11818 1124201 402278 377.19 6.5  381.5 7.0 560.5 3.0 557.3 [1313 (112 357.9 0 .0 5.0 §39.0  380.1  557.5
1181C 1124201 402270 5717.07 b.6  567.5 7.0 560.5 3.0 557.5 £HEE EEEE 562.8 3 10.3  563.8  545.1 962.8
11834 1124266 402350 376.62 8.1  565.7 5.0 S60.7 4.7 554.0 [} (113 549.4 22,5 51,3 551,77 549.3
11838 1124266 402343 576.54 B.1  565.7 5.0  S60.7 4.7  536.0 (1313 1] 556.8 15.5  358.3  55B.8  3%56.8
1183C 1124265 402333 377.33 8.1 565.7 5.0 560.7 4.7 556.0 EhEE s 362.8 9.0 564.8  S546.8  S62.8
1183p 1124264 402325 576.91 8.1 565.7 5.0 560.7 4.7  §56.0 (111} T 366.3 5.9 967.8  S6B.3  566.3



LOVE CANAL REMEDIAL PROJECT PE
TASK VC LONG TERM MONITORING
BORING AND WELL DATA

T0F OF STIFF STIFF S0FT SOFT BOTTON  BOTTOM  BCTTOM 1op T0P SAND INTERVAL
BORING & X Y GROUND  RISER FILL CLAY CLAY CLAY CLAY TILl TILL DOLOM  BOTTOM BORING SCREEN  SCREEN  SCREEN  SCREEN TOP  BOTTOM
MELL NORTH EAST ELEV. ELEY. THICK  ELEV. THICK  ELEV. THICK ELEV. THICK ELEY. BORING  ELEV. DEPTH  ELEV. DEFTH ELEV. ELEV. ELEV. .
ID COORD. COORD. (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.} (ft.) (ft.) (ft.) (ft.) (ft.) {tt.) (ft.) (ft.) (ft.)
1184A 1124430 402389 372.3  975.08 2.0 570.3 7.5 562.8 3.5 357.3 EE [113} 23,2 94 2.7 349.4 21.5 350.8 I 9.
11848 1124442 4023914 5719 575.%4 2,0 369.9 7.5 562.4 5.9 356.9 3143 (7133 15.5  956.4 4.9 337.0 14.0 557.9 4 56.4
1184C 1124430 402399 572.2  575.08 2.0 570.2 1.5 562.7 5.5 357.2 111 Bete 9.8  562.4 9.9 S62.7 8.5 S63.7 2 362.4
1184D 1124440 402400 57,9 574.95 2.0 S569.9 7.5 9624 5.5 556.9 HEE (311 5.0 566.9 4.5  S0l.4 3.5 368.4 k] 566.9
11904 1123016 402224 83.0 586.33 13,3 569.7 5.9  Sb3.8 19.2 344.6 HhE 1311 40.5 542.5 40.2 542.8 39.2 343.8 b 342.5
11908 1123023 402223 383.1 GBh.22 13.4  569.7 5.7 364.0 19.2  544.8 131 (1113 27.4 355.7 21.0 556.1 26.0 557.1 W2 b
11914 1123024 402249 382.0 584.91 12,0 579.9 5.0 3640 18.4 545.6 (11 (11 38.0 344.9 38,0 3449 37.0 3450 3 &
11918 1123014 402249 582.0  584.90 1.0 370.0 5.0 364.0 8.4 345.6 [333 (1173 13.9 2431 4.5 387.9 23.8 335.3 57,2 Ry
1191C 1123038 462251 382.1 585.18 12,0 570.! 6.0 Sad.l 18.4 345.7 thid thE 32,3 349.8 3.1 3510 MV 352.0 RRA )
11924 1123026 402301 560.3 8143 18,3 3630 9.2 563.8 13.2 243.8 teEt (3321 36.3 344,90 3b. 2 5441 5.2 545,14 G458 .3
11928 1123015 402301 80,3  SB3.4b 11,3 36%.0 5.2 363. 16.0 345.8 Ehi¢ (3323 36.3 544.0 356.9 2:.4 5319 358,37 3
1192C 1123040 402300 580.4  5B3.83 11.4 63,9 5.2 563.8 1B.0 545.3 1311 213 20,9 350.4 Sou.9 13.3 J6l.7 6.4 4
11934 1123018 402407 77,0 379.97 9.3 381.5 8.3 559.0 7.5 249.9 113 7133 8.0 5490 47.9 28.1 343.9 549.% b
11938 1123024 402417 576,71  §79.45 9.2 5b7.9 B.5 359.0 9.5 349.35 (3] (1323 19.4 331.3 337.4 18.9 357.8 538.7 33a.3
1193C 1123035 402417 576.5  579.60 9.0 387.3 8.5 559.0 9.5 543.5 HeEE (2134 16.6 339.9 360.3 3.0 Sel.3 aa1.9 339.9
11930 1123047 402416 376.6  579.60 9.1 367.35 3.9 259.0 5.5 349.9 131113 11113 10,0 34b.6 . 26341 H! 36%.1 570.2 S0d.
11944 1123015 402494 573.3  978.40 3.7 571.6 1.9 3e0.6 11.7 343.9 et 1111 3.0 344.3 3.0 3443 0.9 345.3 45,0 5440
1194B 1123023 402455 375.3  578.03 3.1 71,6 110 360.4 117 543.9 (1173 111} 203 534.0 21,0 354.3 0.9 535.3 2363 3843
1194C 1123032 402496 575.3  578.34 3.7 9716 1.0 So0.8 1.7 548.9 thid (2121 15,5 553.8 16,5  558.9 15,5 359.8 Jel.3 3%8.8
11940 1123041 402494 575.2  578.54 36 9T 1.0 360.6 11.7 548.9 (2% 11133 11.5 363.4 1.5 563.7 (0.5 264.7 o857 553.4
7203 1123557 401721 374.1 577,32 3.4 5707 1.5 332 8.4 §35.2 14 341.2 43.6 524.3 48,0 524.4 3i.7 41,4 238.1 324.3
3210 1123512 402871 5137 576.83 5.5  S68.2 6.3 2417 10.9 3517 7 44,7 4.9 528.3 43.8 529.3 33.5 340.2 2.z 328.7
§209 112223 402747 574.5  S577.t6b 3.7 370.8 8.2 362.6 9.0 353.6 12 LI 49.7 524.8 §5.7 525.8 8.7 333.8 538.0 524.8
3210 1120700 402335 382.4  3BL.91 7.0 §75.4 14.0 G61.4 9.0 352.4 16.2 336.2 3.2 499.2 32.3 2001 72.2 St 2331 497.1
10205 1120820 4020835 578.4 578.12 3.3 949 9.5 363.4 14.0 351.4 12 339.4 35.1 323.3 4.3 3724.1 3.3 335.1 536.9  5Z3.3
102108 1120922 401866 377.2 576,63 8.0  569.2 4.0 563.2 14.0 351.2 12,6 338.6 22,3 354.9 24710 3602 206.9 370.3 390.5 356.3
102108 1120927 401838 517.1 §77.03 1.9 369.2 4.0 565.2 14.0 351.2 12,6 338.6 144.0  433.1 140.3 436.8 129.8 447.3 447.6 436.4
10210C 1120931 401849 577.1  576.89 1.9 369.2 4.0 563.2 14.0 351.2 12,6 538.4 86.5 490.6 84.0 433.1 74.0 303.1 5356 490.6
10215 1121043 401598 378.2  S77.44 8.3 569.7 3.9 S64.2 17.0 247.2 14.5  532.7 81,0 517.2 59.4 518.8 43.8 529.4 5312 517.3
10220 1121652 401735 574.0 9576.78 6.0  9568.0 6.0  562.0 16.2 545.8 b 339.8 49.2 324.3 37.3 3267 Ib.6 337.4 538.0 36,7
10225A 1122381 401740 374.5  §76.93 4.1 570.4 7.9 362.3 15.0  547.5 5.4 42,1 237 36u.3 210.0 364.3 200,90 374.5 399.9 3608
102258 1122365 401742 574.4  577.04 4.0 570.4 7.9 362.5 5.0 547.3 5.4 342.1 136.6 435.8 137.7 436,17 127.7 346.7 434.4 426.7
102235C 1122714 401751 575.2  578.14 3.4 569.8 4,0  545.8 17.5 548.3 8.1 540.2 &3; .. 912.0 62,5 2.7 32.5 522.7 531.2 e
CH-10 1123852 402143 82.8 83,79 19.2  563.6 0.3 363.1 e EEEE EEEE *EEE 21,0 5h1.8 17.5 3653.3 1.0 575.8 377.5 364.3
CW-20 1123632 402142 583.7  586.90 22.8 (2383 (21 360.9 (21 (212 (112 (111 23.2 360,39 22,1 S61.6 1.7 572.0 574,0 361.2
Ch-30 1123352 02141 581.9  SBS.29 18.0 HEEE 13} 563.9 tet LEEE thet LEEE 20.0 Z61.9 17.0 S564.9 5.2 573.7 576.9 564.4
Cu-40 1123011 402140  SB3.7 987.00 21.5 12113 et 362,2 (213 (1313 EhEE (311 22.9 569.8 21.7 562.9 11.2 572.5 574.7 561.4
CW-50 1122481 402125 °85.7 589.19 27.0 tiEE e 550.7 111 tEbE (213 EEEE 29.5 396.2 21.5 558.2 16.9 568.8 37,7 257.4
CW-60 1122261 402174 586.4  589.20 28.5 1317 111 357.9 (11 EEEE R (1113 30.0 556.4 28.35 397.9 13.3 372.9 575.4 557.4
CW-79 1122072 402103 581.56 SB4.57 23.5 HeEE ter 558.1 (313 (212 (3111 KekE 25.5 556t 3.3 356.2 12,4 363.2 69.6 352.5
CW-80 1121929 402101 383.5  586.39 23.1 BEEE 1131 560.4 bt LEEE (It thid 25.0 358.3 22,0 381,35 1.9 71,5 573.% 360.5
CW-90 1121802 402101 584.6  5B6.73 29,0 T 21 564.6 (313 111 Khtt fEte 24.5 360.1 2.5 363.1 19.6 5740 57t 362.1



4

LOVE CANAL REMEDIAL PROJECT PF
TASK VC LONG TERM MONITORING
BORING AND WELL DATA

TOP OF STIFF  STIFF SOFT SOFT 80TTOM  EOTTOM  BOTTOM ToP Top SAND INTERVAL
BORING & X Y GROUND  RISER FILL CLAY CLAY CLAY CLAY Tt TILL ~ DOLOM  BOTTOM BORING  SCREEN  SCREEN  SCREEN  SCREEN 10F  BOTTOM
MELL NORTH EAST  ELEV.  ELEV. THICK  ELEV. THICK  ELEV. THICK  ELEV. THICK  ELEV. BORING  ELEV. DEPTH  ELEV. LEPTH  ELEV. eLEV,  ELEV.:
D COORD. COORD. (ft.) (#t.) 1 89] (t.) (£t.) (ft.} (ft.) (ft.) i) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) {#t)

CW-100A 1121404 462103 583.3 NA 17.5  367.8 tet Hi s H thid (331 19.5  965.8 N§ 585.3 NW SB9.3 NA NA
CH-105 1121279 452117 S83.7  586.43 17.0  56b.7 HE thet 1113 (1113 1117 LetE 21,0 562.7 18.0  ShS.7 7.8 §75.9 NA NA
CW-108 1121103 402119  582.7 S85.24 17.5  565.2 (11 (3113 4 hEE (1) BEbE 21,5 31.2 17,3 §65.2 6.8  575.9 5747 Se4.7
CH-1104 1121053 402104  580.9 NA 12,0 548.9 11 HHEE HEE (1231 113 (313 17.5  363.4 16.5  564.4 16.2 54,7 NA NA
CH-1104a1 1121053 402159  582.7  585.87 t1.6 971 11 (132 (31 teEe 1117 11 {7.9  385.2 16,5  Shh.2 15.0  S67.7 565.7 NA
S4-10 1124022 402087 381.7 N& 13.0 5e8.7 e (113 (23] 1212 (2121 (2313 17.0 564.7 NH Sel.7 W 581.7 NA HA
SH-20 1123370 402078 580.5 NA 14.0 366.3 (311 (2111 (213 Fisk (173 $EEE 7.0 36,5 N NA N4 NA HA NA
bP-10 1122259 402216 SB6.1  5B9.34 20,0 356b.1 4.5 343.6 ] 3111 thit (111 27,0 553, 6.0 Jound 5.0 sl S62.4 38941
DP-20 1121629 402049 S83.4 58670 14,0 363.4 kb 11313 (213 red fhee it 19.3 363.9 16,9 564.3 15, 547.5 S68.1 363.9
oR-30 1121132 402087  581.9 NA 12,0 569.4 111 1113 1713 7Y hEE [317) 17.3  364.6 NW  5B1.9 HW it A NA
DP-40 1121219 402187 582.2 NA 12,0 5370.2 (3113 thid (133 ke thik 13111 14.9 367.3 NW 582.2 NW N NA NA
BRM-10 1123489 402142 SB2.9  58h.14 16,5  56b.4 3.0 563.4 +it 11 18 [131] 23,5 959.4 19.8  563.1 8.7 5M4.2 574.9  559.4



APPENDIX C

TABLES OF WATER LEVEL DATA

1.87.34
0109.0.0



LOVE CANAL TASK VC
PERIMETER WELL WATER LEVELS

ROUND | ROUND |  ROUND 2 ROUND 3 RCUND 4
WELL ID TOP OF RISER 12/12/85  1/20/86  4/24/86  11/1/86 2/3/86

4108 578.40 569.94 570.47 569.69

4215 375.57 366.94 363.98 364,94

5192 578.32 370,20 570.36 570.29

7105 377.80 563.32 570.39 369.469 371,60
7113 578. 66 371,41 370.30 379,66
7120 577.89 368.95 572,66 372,00

7125 377.43 371,26 573,61 372.27 374,33
7130 376.74 365,39 365.70 363.68

7133 376.55 567,17 366.32 367.33

7140 376,73 363,43 366,33 365.91

7145 577.25 561,93 572.49 371.03

7150 377.34 569.75 369.735 368.73

7155 376.3 365,05 345,68 363,33

7161 376,54 362.20 562,30 362.47

7295 §77.32 566.82 365.87 565,32

8106 375.96 Sa7.36 567.94 367,55

8110 579.19 369.64 I TR 369,51 570,77
8113 577.99 571,69 373,54 NV 373.49
120 376.47 360,00 36B.3 567.22 261,97
8123 377,44 363.20 366.63 363.26 367,06
8130 378.43 I63.2b 366,57 363.16 366,98
3140 378.2 J61.34 368.83 368,23 570.12
8210 376.83 367. 40 366.13 363.87 367,23
9103 377.07 933,60 363.22 363.82 567.87
3110 376.88 365,42 366.23 363.48 367,48
13 376.30 367.29 367.3
15 377.14 370,65 J67.58 3714
3118 376.57 566.20 367,17
7120 376.97 369,39 571,64 369.97 572,47
9122 575.89 363.89 367.39
9125 376.54 366,74 569.29 568.79 370,44
913 376.77 339.14 571,38 370.36 371,07
9140 578.24 570.17 570.33 570.24

9205 377.66 367.03 365.86 366.03 566,98
9210 381.91 366,13 303.48 363.03

10195 : 77.035 563.78 389.17 569.14

{0115 378.14 366,35 366,69 365.14 367,54

10125 578.51 372,36 374,17 371.49 373,21

10130 377.10 367,10 372,95 571.33 373.20

10135 380.35 367.80 372,51 371.3%

10140 377.76 374,36

10143 377.10 334.74 368.70 366.50 373.30



e

S

10150
16205
102104
102168
10210C
10215
10220
102257
102258
10225C

[o%)
=

=4

2]

o~

[

LN C ot LN O Lo L o on
O~ OO~ N~ O
a & & & & & = .
© O 4 = -0
o= N @D O~

e B B B e IR I R R}

545.96
372.23

363.89
366.25
367.70
366.35

565.89
365,36
349,98

365.39
965,533
367.93
365,77
365,71

565,62
363.01
368.23
363.12
365.04
364.73
363.09
363.73
366.72

365.33

256,97

367.33
367,34
366.84



LOYE CANAL WATER LEVEL DATA

NESTED PIEIOMETERS

JAMUARY 1985 10 CGATE -

[ATE B3
TIHE

HELL

{1504

130

11514

13

HEC

14540

11534

11538

H53C

11570

1153

1344

11548

184

11545

11604
R0
11514
H131
HALL
11410
(H
{142k
(LK
e
11434
11438
43¢
HETE
{1654
11E3R
150
11850
11474
{1478
a3

11870

704
17
1

{171

0114
0,04

511,98
570,64
567.41
573.78
570,00
570,01

569.84
5704
570,48
514,21
371,15
570.99
572.85
.
571,58

371.53
S
S
S

§74.60

LR

0.08

566,11
569.16
563.73
= 568.64
549.12
570,03

569.58
570.21
510.17
570,81
570,20
510.79

510,59
.3
571,05
5118
51.02
571.56
5114
571,54

830221

0.1

566.39
589.36
566.09
568.44
569.29
569.94

569.21
570,09
570,20
570.54
570.40
570.56
570.467
510.11
SN2
570,78
51 .45
511,82
5712.2
571.88

512,13

830311

0.19

566,81
568.44
366.35
568.67
369.45
569.92

569.03
.22
570.40
570.30
57045
37061
570.50
570.49
571.35
snn
572,06
572,34
373.04
372.8
573.10

850411

0.28

566.11
569.29
566.08
567.58
569.29
569.83

368.62
570.49
570.43
569.43
570,43
570.79
570.40
510,46
571,58
.
§72.35
511,80
312,28
572.66
572,04

850514

0.37

565.82
569.45
566.03
567.2
569.4
569.95

568.22
570.31
569.11
568.36
509,53
N2
510.23
510,37
511.53
§1.21
512,45
.23
512,08
512,19
s

830611

.44

565.22
569.49
563.29
566.98
369.68
569.68

567.24
571.08
570.55
571.05
570.16
569.3
510.70
570.42
571,62
512,30

.
511,09
511.99
.
57219

850722

0.56

563.16
369.73
563.21
561.29
569.89
510.22

561.712
511.19
570,60
569.37
570.97
511.62
51015
570.58
570,00
571.13

N3
511,76
§71.94
511,63

830822

0.64

565.26
569.84
565.28
567.34
549.93
570,45

567.90
510.82
.o
549.54
571.00
1.1

510,57
51.59
511.95
51.93
.13
5.4
31,62
5167

850923

0.73

56360
570.12
565.56
567,61
549.88
570.24

568.06
570.11
570,89
569.85
570.91
571.66

570.91
511.5%
.75
514
M.
511.36
.

851021

0.8

5363.86
570.06
565.7
567.68
569.84
570.4

568.29
570.46
570.55
569.98
570.83
.2

570.97
511.52
1.5
51,38
bR
572.26
.
571.96

851111

0.86

566.02
569,82
545.95
568.07
569.40
51005

368.42
570,38
570.58
569.97
570,66
571.00

571,00
5711.50
571.61
571.56
512.42
571.86
1.
573.07

851210

0.94

566.467
569.84
566.58
568.16
569.73
570.14

568.78
570.57
5710.74
549.98
510,41
570.91

.22
571,75
572,00
511,96
572,54
512.9
712,78
572.89

Beoits

1.04

568.54
566.76

567.30
568.98
569.56

568. 21
569.92
570.14
569.36
569.89
§10.147

510,66
.22

511.00 .

1.3
5713.49
51214
573.99

572.02

860206

1.08

565.91
569.30
565.92
567.14
569.09
569.67

368.09
510.01
570,26
369.22
569.97
570.40

570.50
11,26
511,41
571.50
m.n
57214
511,54
512,26

860429

.32

561.08
5¢6.70
566.10
563.3

560.81
568.28
586.80
569.53

569.85
549.02
367.83
589.72

569.75
569.25
563.43
566.89
569.30
5710.14

546.66
570.32
570.69
568.93
570.19
571.18
572.00
570.22
511.42
572,25
512.52
.2
511.89
572.33

§72.1

563.93
562.83
544,93
563,49

860514

1.3

362,16
566.92
366.03
373,15
51,28

562.29
566.61
569.19
569.4

569.30
568.94
547.78
569.12

570,45
569.72
564.73
587,65
570,23
in.u
539.46
567.87
511.06
1.3
569.63
511.04
512.13
572.93
570.92
512.44
512.92
513.08
3164
51233
572.83
572,58

564,20
5¢3.149
386,42
SE4.20

40604

1.42

564.30
567.45
561.3%
569.13
.2

564.64
568.76
569.98
570.18

570.3
569.68
568.84
570.05

566.15
569.79
585,69
568.27
570.48
571.16
565.68
508,21
M.
511,45
369.79
511,45
572.35
572.38
571.00
512.28
573,03
5134
571,94
572,62
573.09

512,82

564.4
563.48
366.81
564,45

M

)

D)




")
LOME CANAL WATER LEVEL DATA
; PIEIOMETERS D)
TAMIARY {585 10 [ATE
HATE §30114 BSOIIL 8502210 BSOJ11 850441  ASOSIA  BS0A11 850722 850822 850923 851021  BS{{11 851210  BA0I1&  BAO206  BAOA2Y  BAOSIA4 80404
TINE 0,08 0,08 .14 0.49 0.28 0.3 0.4 0.5 0.64 0.713 0.81 0.86 0,94 {.04 1.08 132 1.3 1.42

1 563.67  560.76
11724 563.75 564.84  545.53
{178 568.30  568.90  568.97
{1720 569.20  569.94  569.93
1734 568.46  549.09 570.74
173 569.712  S10.84 572,22
{17 511.42 1.3 51246
{1730 512.8  572.62 572.85
{174 567.14  568.50 570,94
11748 569.23  569.10  571.97
{1740 513.40 572,719 571199
17 §12.26  SM.96 572,75
11304 539.58  560.77 562.82
{180 561.80 561.75 962,32
{130 564.135
{1814 568.46  567.49 569.92
{1818 566.83  567.43 548.51
11840 569.88 569.03 568.59
{1834 565.10 564,76 9565.80
11830 566.13  565.44  546.58
1183 568,49 547,75 568.72
{1830 967.56 568.27
11844
{184F
{147
{1840
11964 565.44 544,86 9567.00
{1908 564.76  Se4.89  SK4.TR
11514 56741 567.49  5h1.4
1842 365.77 566,25 54433
1194{ 56221 54494
11924 565.51  585.41 945,43
1422 568,21 549,23 949.45
[ERN SE8.L7 58973 S74.1%
11934 565,85 948,29 547,32
11538 56944 ST 57017
11830 sz sna2 s
[RLal 57244 57165 S7L.10
11744 569.59  545.58  S64.07
1948 570,52
1194 572.54
(108f 571,40

.




LOVE CAMAL WATER LEVEL 0ATA
NEGTEL PIEIMETERS
JAKUARY {985 7O [ATE

DATE 860730 840326 BAO9ID  Bat0MY éM'Z’M Bo1229

TINE 1,58 1,65 L7500 181 193 19
WELL
11308 366,65 586,56  56h.41  56b.56  568.47 368.23
11508 567.47  566.87 561.02 56b.97 567.43 5b1.46
HEA 367,98 366,99 547.43 567.88 568.38  549.14
11548 569,14 C48.89 568.12 568,31 568.50 548.9¢
1S §T0.23 569.09  568.48  569.73  S69.21  549.87
13D 570.93 571,35
11534 556,88 586.84  566.99 56b.27 566.66
11538 569.35  548.58 5AB.48  567.87 549.16 589.55
1z 569,95 549.47 568.9% S69.24 Ged.97 54907
HE30 57041 36942 569.01  569.38  569.10
$5313
11544 569.31  368.50 969.30 568.88 568.286 572.32
11548 569.15 568,56 568.5b 5b8.56 568.08 589.24
HEL 548,38 568.25 976.43 549.80 569.53
14540 0.3 568,36 54941 570.4  570.41 57154
11504 565,97 564,93 56470 564.89  569.24  566.24
{1kl 569.48  568.99  568.99 568.99 569,54
1444 565,20 545,36 585.45 564,03 565.56 5466.42
IEH] 368.41 566,97 566.92 585.97 546.92 567.84
I 369,80 569.24  569.05 S567.84  568.9%4  549.40
RE1E 57040 569,99 569.84  569.57 549.14  549.84
H1AE 366,64 565.60  363.73  565.56 Sb6.21  Gkb.9H
11628 S68.48  567.67 567.72 567.B0 561.79 548.48
11628 370,44 570,00 569.84  569.70 549.57  §70.10
el 74,31 570,33 570,20 S69.66  570.00 57032
11E2 370,63 549.43  569.43  G68.48  59.41  549.73
L3R S5 570,65 570,33 57017 569.89 570.M
11430 LA STL08 57086 570,53 570.33 570.54
14430 574,20 570,65 570,85 570.52 570,18 570.53

.07 510,21 9133 570.51 57045 570,73
872,010 ST 570.32 570,98 570.93  571.3b
STBE 57482 5767 ST M0 SNL43
72000 3M.66 57180 571000 ST STLLT2
f1874 .97 W92 ST A L 718
{1878 SN2 ST STLLA0 9TIE TR

HET STL.55 0 9TH4R 3TW 0 A9 §T1L%2
LT SHLEE ST STn e ST STA M

131 SALM7 0 S4LS
£52,44
565,57

563,70




LOYE CRNAL WATER LEVEL DATA
KESTEL PIEIGHETERS
THNtARY 1983 19 DATE

IATE 353730 B50RZ6  BANOIA  BAIOJY 814 861329
TIHE 1.5§ 1,45 1.7 1.83 1.5 1.99

3631 569.61  S64.08  Sh409 55741 964.03
365,75 565.52  545.71 565.79 5b6.08  568.98
358,42 568,23 568.18 568.18 S5e8.47  549.04
569.35  569.03  568.81  569.11 96B.96  549.4%
569.52  549.66 568.51 569.66 570.1
569.91 588,74 570.12  569.96  570.57
SM.35 57622 510044 S35 STL87
51,20 57455 51012 ST.93 572,20
368.23 56817  56B.44  5e8.61  569.18
569.96 570,03 570.12 570.40  570.79
S7M.67 571,39 569.96  SMLH1 571.40
570,89 570,98 570,05 572,08 572.43

302,21 562,07 564.74  561.97 56194 562.70
Jef.96 561,20 560,22 561,01 560.82 562,18
362,81 58215 58245 56245 562.45 963.09
568.77  567.95 5h8.66 SEB.7B  549.36  549.3%

367,52 56b.36  567.7h SBB.MT 548,72
S68.47  SE8.50 5H9.46 567,25 570.97 ST0.M
365,60 56443 56471 Sb4.61  565.25  95.99
S66.84 565.20  565.21  565.80  565.73 96b.%
568,51 546,70 567.60 5b7.68 568.23 568.57
368,09 586,67 5A7.49  547.00 566.93 567.M

LER) 565,77 543.58
{1842 566,23 565.98
{184g 548,77 569.52
11840 567,18 541,29
11304 545.74  564.08

{1830 544,01 541.88 565.28
870,65 544,70 SA7.31  947.82
56550 964.2%
56441 984,22
545,011

)




LOYE CANAL WATER LEVEL [ATA
SELECTED PEGROCK HELLS
WIS[ED (ATA

JAMUARY 1285 TG DATE

DATE 830114
TINE .04

KELL

544,94

564.57

564.53

364,24

50131

0.08

564.8
364.26
564.24

564.16
544.00
584,08
364,03
364,25

564.18
564.34
564.73
565.03

364,02
564.18

564.55

850221

0.14

564.19
564,47
564.02

363.91
564.32
564.89
364.52
564.50
563.95
563.48
563.84
563.80

565.39
563.93
568.14
564,30
564.86
562.20
563.94
564,12
564,45
364,44
564,48
36414
363.86
563.94
364.15
564,13
363.79

543,62
564.07
564.54
564,20

830311
0.19

564.88
365.09
564.56

364.90
565.13
365.18
565.58
365.23
564.54
564.43
64.47
564.50
565,36
565.36
565.06
564.43
564.56
564.37
564,30
564.92
564.13
5644
564.56
564.58
364.80
36419
564,465
565.23
584.02
564.43

364,63
564.03
365.49
564,65

850412

28
543.90
563.64
566,40

563.58
563.94
564,06
565.01
565.89
53.50
563.34
563.44
963.35
563.80
564.31
563.59
563.79
563.60
563.62
363.93
564.13
564,12
563.1
563.70
564.20
563.64
3.1
563.80
- 563.83
563.43
563.36
563.40
563.35
363.86
563.67
563.54

850515

0.37

563.99
363.36
563.26

563.25
563.74
563.90
563.98
563.49
563.18
563.08
563.02
562.93
563.33
563.57
563.24
563.09
53.37
563.29
564.07
564.13
564.10
564.32
564.32
564.43
563.26
563.52
563.12
563.47
563.67
562.93
563.08
562.90
563.24
561.82
543.87

830611

0.44

363.63
563.63
363.61
365.78
583.51
364,02
564,07
36414
563.81
512.43
563.13
563.33
563.41
363.67
563,40
563.45
563.48
563.52
563.7
564.60
383,50
564.16
564.64
564.58
564.62
563.45
563.21
583.3b
563.56
564.00
363.33
563.24
563.23
563.23
544.05
563.94

50723

0.56

563,60
563.64
563.59

563.59
563.81
564.06
564.03
563.91
563.52
563.37
563.49
543.30
583.66
583.712
563.52
583.54
563.52
563.64
564.34
563.60
564,24
pLIN
564.44
584,44
563.72
363.39
563,45
363.66
563.98
563.41
563.48
563.42
53.37
563.99
564.03

850822

0.64

564.39
564.37
564.60

364.60
584,52
564,47
56447
584,37
564.58
564.53
564.59
564.54
564.48
564.45
584.5¢
LN T
564.55
364.43
364.55
564.59
364.34
564.59
364.66
564.70
364,65
564.50
LAY
564,49
564,58
564.73
564.72
564.60
564.55
564.67
564.73

850924
0.13

564.30
564.30
564.63

56467
564,56
564.49
384,46
364.29
584.50
564.62
564.60
564.50
564.44
564.40
564.50
564.40
564.65
564.48
564.55
564.85
564.37
564.81
564.75
564.79
564,78
564.52
36461
564.78
564.68
564.67
564.68
564.7¢
564.63
364.75
564.68

851022 851144
0.81 0.86

364,87
564,71
564.95

565.00
564.83
564.85
564.73
364,52
564.92
364.90
564.99
564.93
564.81
564.65
564.99
564.80
584.82
564.83
564.70
564.93
564.40
564.72
564,70
584.64
565.06
564.93
565.02
369.14
564.80
363.00
565.07
565.05
564.79
564,77
564,81

566.76
k6.8
561.09

368.10
566,79
566.51
566.34
566.54
567.04
567.02
567.01
567.17
586.98
566.57
567.49
567.34
566.79
566.70
565.37
568.10
564.44
565.44
365.49
565.33
567.29
567.10
567.06
566.62
565.55
567.60
567,38
567.49
565.31
365.78
565,72

851210 840115
0.9 104

563.60
565.55
585.81

565.99
565.40
565.56
565.25
565,49
565.83
565.73
565.79
565.76
565.49
566.02
565.91
563.73
565.61
365.57
564.90
565.69
584.75
364.88
384.92
564.87
565.71
565.84
565.98
566.07
565.05
563,88
565.88
565.62
566.09
565.14
35.19

565.3
5¢5.29
565.53

565.51
565.33
565.23
565.21
565.42
565.49
565.48
565.50
565.46
563.39
565.52
565.45
565,46
565.42
565.45
563.2
565.58
565.29
563.32
565.30
565,20
5¢5.53
36545
565.53
565.62

563.51
563,
563.57
565.36
565.52
585,26

860206 860303
.08 .17

563.70
565.65
565.82

563.91
565.74
565.63
365.12
565.64
565.84
565.91
565.85
565.82
565,48
565.8
58613
565.97
545,73
565.73
565.02
585.90
564,44
564.96
564.98
564.9
565.11
505.88
565.99
565.98
565.08
566.01
566.07
566.01
565.6b
565.24
565,22

564.99
565.15
565.28

563.19
565.19
565.03
584.87
565.01
565.19
565.30
365.12
565.24
365.16
565.21
565.36
365,23
565.04
365.12
564.73
563.30
564.61
564.80
564.76
564.78
565.1
565.30
565.41
565.64
564.62
565.35

563.37.

565.38
565.68
564.88
564.95

860429 860513
132 L3

585,40
565.31
565.49

565.49
565.34
585.16
566.00
566,34
565.47
565.44
565.02
567.14
365.36
563.23
585.48
565.45
545.33
565.32
564.83
565.48
564.76
564.99
564.91
564.92
363.54
565.53
565.62
566.09
565.08
565.53
565,61
565.52
565.69
563.09
565,14

564.84
564.89
565.10

565.05
364.96
564.85
564.73
564.86
565.76
565.73
565.72
563.50
564.97
564.89
565.05
565.64
565.50
565.72
565.40
565.09
564,77
564.81
564.61
564.63
563.15
565,77
565.85
543.86
565.45
565.12
563.16
565.12
565.48
565.79
584,80
564.91
565.14
965.17
564.79

“
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LOYE CANAL WATER LEVEL [ATA 0.

PATA .
TANIARY 1985 TD DATE D
BATE  B&0AOH  BROTI0 840826  BAD930  BAIOT0  BAI204 841229 ‘ M

BELL O TINE 142 1.5 165 175 183 191 199
S48.48  5A5.67 56488 SHT.B1 A4S 5A5.90  545.49 )

565,71 965.49 96413 SS.06 SAA.21  565.60  545.72
543,33 S64.40 54258 564,36 Seb.14 569.92 a

566,29 545.70 SAA.G8  565.55 564.B0 565.92 545.0
S45.78  565.60 SGA.3 565.09 SAA.56  565.52 S65.74 ,
545,83 P
565.73 eS8 SOAM3 SBA.TE 56012 545.27  545.49

545.72 545,52 56394 564.52 Sed.26 S5.54 S65.79 .
56609  545.91 56458 55.06  S564.56 Sb6.41  565.08 )
545.82 560,28 565.35  SAA.50 566.06 545.88

56600 S45.37 SAA S65.57 56444 S565.81  565.92 ,
565,92 545.50 S5H4.32 565.50 S6A.20 565.90 545.88 )
565.98 5657 A28 545.36 646 568.26  55.83

556,09 56S.87 SEA.39 SHHTT ShA.M4 546.03  545.97 .
566,09  565.85 56456 S55.35  S6A.61 S65.92  566.07 )
585.96  565.60 564,15 ShA.44 566,32 565.90

545.85 54346 SAA.I5 565.14 649 S46.18  545.44 .
545,99 SEA.89  565.00 565.09 SA.39 S65.94  585.6 )
545,52 565.43 SGA.M4 56453 56415 565.58  565.09 _

564,22

546,03 569.72 S67.49 ST1.39 570.39 )
545.63 564,22 56448 Sed.A

565,69 SAS.H0 SEA2S SAA48 56404 545.09  56S.07

565.60  505.35 56398 S564.06 56423 S45.28  545.10 -
546,00 965.85 SAA.54  5.50 6487 565.9  S65.93

565,95 5A5.67 SOA.A3 545.62 6445 Seb.1b

SHH.0B  5AS.95 64,68 5ES.65  563.65 SEA.M  Seb.0b D
56643 566.08  565.05 565.50 56449 546.39 S66.25

565,63 SAS.55  SAA.AZ SAR.A0 5HA.22 54548 545.30 .
Shb.fh  565.80 56056 S65.29 56480 565.73 S65.9B : )
566,09 SAS.B3  SEA.87  5A5.38 SAATT S45.59  S546.04

546,07 SE5.85  SEA.B0  565.39 6487 Shb.14  544.04 ‘

Sh8.17  565.99  SEA.95  SEAM K095 SAB.1B  5S.B1 b}
565.77 565.29 43T S6H.5B SMA.Z9 S45.12 545.39

5570 545.08 560,35 SKA.SS SAA.Tb 545.73 545

545,88 565.09 bl
b8 585,75 SEA.BA 5E5.54 SAALA 58b.20 56,30
ShE.17  S6S.B6 6089 SAS.A8 56477 SeS.b6 54,18
545.49

'

C & @& °C




1.87.34
0110.0.0

APPENDIX D

PIEZOMETER HYDROGRAPHS



PIEZOMETERS 1150A, 11508
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PIEZOMETERS 1153A, 1153B, 1153C, 1153D
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PIEZOMETERS 1154A, 1154B, 1154C, 1154D
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PIEZOMETERS 1150B, 1151B, 1153B, 1154B
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PIEZOMETERS 1151C, 11583C, 1154C
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PIEZOMETERS 1160A, 1160C
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PIEZOMETERS 1161A, 1161B, 1161C, 1161D, 1161E
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PIEZOMETERS 1162A, 1162C, 1162D
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PIEZOMETERS 1165A, 1165B, 1165C, 1165D
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ELEVATION IN FEET (MSL)
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PIEZOMETER 1161E
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PIEZOMETERS 1160A, 1161A, 1162A, 1163A, 1165A,
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PIEZOMETERS 1161B, 1163B, 11658, 11678
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APPENDIX E

CONTOURS OF GROUNDWATER
POTENTIALS IN SHALLOW BEDROCK
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TABLE F.l1

NYSDEC GUIDANCE FOR THE INITIAL
PLACEMENT OF MONITORING WELLS

1

: I Drir\kingi Perimeter
i L Water ;/’Deg;(+ Survey
% @ Standard | Criteria | Standard L2m|ts Criteria
E Chloroform 100 0.2 -- s 100 ﬁ
i 1.Z,3 - Trichlorobenzene i -- 1Y -- 0 T 15
; Chlorcbenzene i -- 20 -- 5 20
; Taluene ; . <0 i . 3 30
: denzene N.D. 1.5 i N.D. 5 5
i Trichligroethylene i 0 S i H.0. S 10
v 1.7 Trans-Dichlarpethylene 1 -- 30 i -- S 50
Tama BRC ‘ N0, 7.2 70 cEze "o
3 Delta 3HC | N.D. 0.2° - .Q5/2* 2/
1 L e
1.2 - Dichlorobenzene i a.7 30 750 10 Ten
T?trachloroethylene ; -- 2 -- s 5 E
i 1.4 - Dichlorobenzene [ 1.7 30 750 10 TS0 ?
| ... - ‘etrachiorcethane | -- 0.2 ! -- 5 3 ;
TTRenaT T — % = ™ T
[Tioha 3nC ND. 0.5 1 -- 052+ R [
i Hexachlorobenzene I 0.35 0.04 ; - 0 0 i
[ ; |
; 2.1,5 - Trichloropnenol | -- 1 -- 1 T
i 4-Chloro-3-Methyl phenol 1 1 -- 10 10 5
{ ? - Chloronaphthaiene -- 10 -- i mn i
| 7.1 - Jicnlorophenol 7 - 0.3 . ) ,n"“'z
%i.l - Dichinrobenzene % -- 20 750 10 I a0 i
? daxachinrabutadiens \ - ’ 3.4 -- 0 i n
_’ Jfricninrasthane = 7.5 200 s 200
' fthyl fanzene - 50 . 5 n
Tarbon Tetracnioride T 9.1 n.D. 3 =
2 - Chiorophenol % -1 7 . ) Iy
;. Pvrene ‘ I 9.2 - n o
;r‘iaohthalene o 0 -- n R
Bera BHC ‘: - A asie |z
1,2,3,4 Tetrachlorooenzene |  -- 10 T - T - ' 0

sum of all isowers
water/soil

PR, N NP S,

Note: This guidance does not constitute the establishement of
acceptable limits of contaminants in soils.
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